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Happy  New  Year 

ANOTHER  milestone  on  the  road  of  life has  been  passed,  and  the  season  of  the 
year  has  come  when  all  good  men  and 

true  view  in  retrospect  the  year  that  has 
gone  and  turn  with  renewed  vigor  to  the 

prospect  that  is  in  store. 

The  Chinese,  so  we  are  told,  pay  their 
debts  that  they  may  wear  in  their  hats  the 
little  red  button  signifying  a  clear  financial 

conscience.  The  American  prepares  his  an- 
nual reports  for  his  stockholders,  and  his 

budget  for  the  new  year,  while  socially  the 
cheer  of  the  smiling  countenance  and  the 

"Happy  New  Year"  greeting  proclaims  a 
renewal  of  the  promise  of  "On  Earth,  Peace, 

Good  Will  to  Men." 

There  is  not  a  cloud  upon  the  electrical 

horizon.  The  working  of  the  Dawes  repara- 
tion plan  brings  promise  of  financial  recovery 

to  stricken  Europe.  The  presidential  election 
of  last  fall  has  stilled  for  the  present  the 
anti-social  menace  of  the  apostles  of  unrest. 
In  California  and  Washington,  the  Water  and 

Power  Act  and  the  Bone  "Free"  Power  Bill 
have  been  relegated  to  the  limbo  of  forgotten 
things.  And  even  Jupiter  Pluvius  has  smiled, 

or,  rather,  wept  copiously,  upon  the  entire 
West,  bringing  promise  of  an  abundance  of 
hydro-kilowatts  to  the  electrical  industry  and 
bounteous  crops  to  the  farmer. 

A  Happy  New  Year  to  all,  and  with  it  a 
prayer  of  thanksgiving  for  the  benefits  we 
have  received  at  His  hands. 
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The   Charles   A.  Coffin  Medal  awarded   the   Northern   Texas   Traction   Company 

Fort  Worth,  Texas.     George  H.  Clifford,  Vice-President  and  Manager 

FOR  THE  MOST  DISTINGUISHED  SERVICE 
TO  A  GREAT  INDUSTRY 

15,500,000,000  people  rode  on  the  elec- 
tric railways  last  year.  The  honor  of 

winning  the  Charles  A.  Coffin  award 

to  the  company  which  during  the  year 

contributed  most  to  the  development 

of  electric  railway  service  goes  to  the 

Northern  Texas  Traction  Company. 

This  company  has  been  under  the 

executive  management  of  Stone  8C 

Webster,  Inc.,  for  19  years. 

STONE  &  WEBSTER 
INCORPORATED 

NEW  YORK BOSTON CHICAGO 



EDITORIAL 

Book  Profits  and 
Bank  Balance 

FIGURES  of  earnings  that  are  interesting,  to  say 
the  least,  are  disclosed  in  the  latest  report  dis- 

seminated by  the  Los  Angeles  Bureau  of  Power  and 
Light.  It  seems  that,  according  to  the  report,  gross 
earnings  for  the  fiscal  year  ended  June  30, 1924,  were 
$9,302,092,  and  that  the  net  for  the  same  period 
was  $3,051,306.45.  This,  a  Los  Angeles  daily  paper 

announces,  is  a  "huge"  profit. 
True  enough,  it  seems  huge  indeed,  and  even 

"huger,"  so  to  speak,  when  it  is  stated  that  the 
Bureau  has  returned  surplus  earnings  totaling 
$9,474,510.21  since  it  entered  the  field  of  generating 
and  distributing  electrical  energy.  But,  as  Mother 

Goose  would  say,  "Where's  the  pint  of  pickled  pep- 

pers Peter  Piper  picked?" 
The  investment  is  given  at  $38,403,000,  yet  the 

interest  payments  for  the  year  were  only  $1,041,000, 

while  the  taxpayers'  investment  in  the  aqueduct, 
the  source  of  power  supply,  is  mentioned  not  at  all. 

Obviously,  half  the  aqueduct  cost  should  be  charged 
to  the  Power  Bureau  investment  account,  increasing 

the  invested  capital  in  the  power  project  to  more 

than  $53,000,000.  Interest  at  41/2  per  cent  and  a 
sinking  fund  charge  of  21/2  per  cent  annually  for 
eventual  retirement  of  bonds  and  capital  would 

necessitate  a  yearly  charge  against  earnings  of 

$3,710,000  instead  of  $1,041,000.  The  difference, 

$2,669,000,  should  be  charged  to  power  cost  and 
credited  to  the  water  users  and  taxpayers  who  are 

paying  the  fiddler. 

It  would  seem  thus  that  the  "earnings"  by  any 
business-like  method  of  computation  would  be  re- 

duced to  $382,000,  or  about  seven-tenths  of  1  per 
cent  on  an  investment  of  $53,000,000.  Further,  the 

exemption  of  this  capital  from  all  taxation  places  a 

burden  upon  the  people  of  not  less  than  $1,460,000, 

funds  that  must  be  provided  to  carry  on  the  business 
of  government. 

We  cannot  do  other  than  repeat,  "Where's  the 

pint  of  pickled  peppers  Peter  Piper  picked?" 

A  dealer  in  anjrthing  must  make  a  living  from 
the  profit  on  what  he  sells.  No  profit,  no  living — 
that  is  self-evident.  It  is  with  the  tricks  and  de- 

vices of  some  people  who,  wittingly  or  unwittingly, 
seek  to  take  from  the  dealer  his  profit  that  this  little 
discussion  has  to  deal.  There  is  the  dealer  who 
needs  to  be  saved  from  his  friends,  the  friends  who 
take  advantage  of  their  personal  or  social  relation- 

ship, and  want  to  buy  from  the  dealer  such  articles 

as  they  need  at  "cost" — that  is,  at  cost  to  the  dealer. 
Then  there  are  many  other  offenders  of  one 

class  or  another,  who  approach  the  jobber  on  some 
personal  basis  in  order  to  buy  from  him  an  article 

at  "dealer's"  prices.  All  of  these  gentry  are  un- 
doubtedly fundamentally  honest — that  is  to  say, 

they  would  not  pick  the  dealer's  pocket,  even  had 
they  an  opportunity  to  do  so.  Yet  that  is  precisely 
what  they  are  doing  whenever  they,  collectively  or 

individually,  ask  for  a  "courtesy"  discount. 
If  the  laborer  is  worthy  of  his  hire,  then  the 

dealer  is  justly  entitled  to  his  profit,  and  a  "friend," 
so  called,  should  be  the  last  rather  than  the  first  one 
to  ask  him  to  forego  it.  It  is  quite  as  unjust  for  a 
great  organization  to  use  its  purchasing  power  and 
influence  to  buy  things  for  its  employees  from  a 

dealer  at  dealer's  cost  as  it  would  be  if  the  situation 
were  reversed.  The  dealer  does  not  want  to  be  held 

up,  but  in  most  cases  he  is  afraid  to  refuse.  If  those 
who  seek  favors  would  put  themselves  in  the  other 

fellow's  place,  this  unfair  practice  would  cease,  and, 
in  the  meantime,  a  little  stiffener  applied  to  the 
spinal  column  of  the  dealer  and  the  jobber  might help. 

Evil  of  the 

"Courtesy"  Discount 
AN  old  idea  with  a  new  name  is  spreading  within 

the  electrical  industry.  It  is  called  the  "cour- 
tesy" discount.  It  is  not  related  to  the  Smiles  move- 
ment or  to  the  Courteous  Service  Club.  On  the 

contrary,  it  is  not  a  producer  of  smiles,  nor  has  it 

anything  to  do  with  courtesy.  The  discount  is  there, 

however,  and  that  is  exactly  what  it  is,  no  more  and 
no  less. 

Attendance  at  Trade 
Association  Meetings 

A  CONTRACTOR-DEALER  joined  a  trade  associa- 
tion, paid  his  dues  and  for  several  months  was 

one  of  the  most  active  figures  in  the  organization. 
Then  his  interest  apparently  waned.  He  skipped 
one  meeting  and  finally  stopped  attending  entirely. 
In  the  meantime  the  local  department  of  electricity 
drafted  a  new  ordinance  which  was  discussed  at 
several  of  the  meetings  of  the  association  and  finally 
passed  with  the  approval  of  the  membership.  The 
ordinance  had  several  radical  changes  in  installation 

requirements  incorporated  in  it,  one  of  which  was  an 
extension  of  the  area  in  which  conduit  was  required. 

The  absent  member  remained  in  blissful  igno- 
rance of  the  new  ordinance.  During  the  course  of 

his  business  dealings  he  was  awarded  a  contract 
within  the  new  conduit  limits.     His  ignorance  was 
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far  from  blissful  when,  after  installing  a  high-class 

knob-and-tube  job,  an  electrical  inspector  informed 

him  that  the  wiring  must  be  ripped  out  and  the 

installation  brought  up  to  the  requirements  of  the 

new  ordinance.  His  loss  was  heavy,  much  more  than 

enough  to  wipe  out  all  of  the  slim  profit  he  had 

figured  on  the  original  bid.  Needless  to  say,  since 

that  unhappy  experience  he  has  been  one  of  the 

most  regular  attendants  at  the  meetings  of  his 

trade  association.  Moreover  he  is  one  of  the  strong- 
est boosters  for  the  association  movement. 

Why  Not  an  Electrical 
Wedding  Anniversary? 

SOCIAL  customs  are  difficult  to  change  and  even 

more  difficult  to  establish,  but  a  movement  has 

been  started  which  merits-the  consideration  and  sup- 

port of  the  entire  electrical  industry.  Directly  as  a 

result  of  the  "June  Bride"  sales  campaigns  which 
have  been  staged  by  the  industry  during  June  of 

each  year  in  many  sections  of  the  country,  the  sug- 

gestion has  been  made  that  one  of  the  various  wed- 
ding anniversaries  be  made  an  electrical  anniversary, 

with  domestic  labor-saving  appliances  as  remem- 
brances of  the  occasion.  The  anniversary  selected 

is  the  fourth,  at  present  given  over  to  fruit  and 
flowers. 

The  remarks  of  Thomas  A.  Edison  on  this  sub- 
ject are  interesting.  In  a  letter  to  Charles  L.  Eidlitz 

of  the  Electrical  Board  of  Trade  of  New  York,  Mr. 

Edison  says:  "Although  I  make  no  claim  to  be  a 
social  arbiter,  there  seems  to  be  some  good  sound 
sense  in  making  the  fourth  wedding  anniversary  an 
electrical  one;  that  is  to  say,  an  opportunity  for 
making  electrical  gifts.  The  young  folks  have  then 
gotten  over  their  early  experiments  in  housekeeping 
and  would  undoubtedly  appreciate  the  comfort  and 
convenience  afforded  by  the  use  of  electrical  devices 

in  the  household." 
Electrical  appliances  have  passed  the  stage  of 

luxuries  and  are  now  classed  among  the  necessaries 
ifor  the  home.  There  is  no  reason  why  this  popular 
acceptance  should  not  be  capitalized  in  the  manner 
suggested  above.  If,  however,  social  customs  are 
to  be  changed  and  electrical  appliances  listed  along 

with  "tin,  woodenware,  linen,  silver  and  gold"  on  the 
anniversary  calendar,  the  whole-hearted  efforts  of 
the  entire  industry  must  be  given  over  to  the  task. 

The  Great  Western- 
San  Joaquin  Merger 

ONE  of  the  most  constructive  events  in  the  elec- 
trical industry  of  the  West  during  the  last  sev- 

eral years  is  the  recently  consummated  merger  of 
the  Great  Western  Power  Company  of  California  and 
the  San  Joaquin  Light  &  Power  Corporation  and  its 
associated  companies.  Not  only  does  the  consolida- 

tion of  these  two  properties  have  a  direct  bearing 
upon  the  economic  development  of  California  and 
particularly  the  San  Joaquin  Valley,  but  the  future 
plans  which  have  been  announced  are  of  great  impor- 

tance to  the  light  and  power  industry. 

On  another  page  of  this  issue,  Guy  C.  Earl,  pres- 
ident of  the  Great  Western,  discusses  some  of  the 

economic  aspects  of  the  merger.  Particular  atten- 
tion is  directed  to  that  part  of  Mr.  Earl's  article 

dealing  with  the  220,000-volt  tie-line  which  is  to  be 
constructed  from  Sacramento  to  Merced.  Although 
the  present  interconnected  transmission  system  of 
the  Pacific  Coast  surpasses  anything  in  existence  in 
the  world  tody,  this  new  line  will  greatly  facilitate 
the  interchange  of  energy  on  account  of  its  high 
voltage  and  high  capacity. 

With  a  220,000-volt  bus  extending  from  the 
northern  to  the  southern  end  of  California,  it  is  but 
a  step  to  the  further  extension  of  this  line  from  the 
Colorado  River  to  the  Canadian  border. 

The  Future 
Of  Radio 

RADIO  bids  fair  to  become  the  giant  of  the  elec- 
trical industry,  at  least  in  so  far  as  universal- 

ity of  interest  and  distribution  are  concerned.  In 
considering  this  newest,  and  in  many  ways  most 
spectacular,  application  of  electricity,  one  is  apt  to 
rhapsodize  and  indulge  in  all  sorts  of  superlatives 
in  contemplating  what  the  future  in  radio  may  be- 

come. Really  we  have  already  the  radio  newspaper, 
the  radio  concert,  the  radio  educational  features,  and 
also  the  radio  propagandist  as  a  feature  in  political 
campaigns.  In  this  connection  it  is  interesting  to 
note  that  the  prediction  of  Edward  Bellamy  in  his 

"Looking  Backward,"  published  nearly  fifty  years 
ago,  has  been  fulfilled. 

The  figures  of  the  gi'owth  of  radio  are  suffi- 
ciently striking  in  themselves.  As  one  authority 

has  expressed  it,  "In  four  short  years,  radio  has 
grown  from  the  scientific  hobby  of  a  few  thousand 

'bugs'  to  one  of  the  major  industries  of  the  country." 
In  1902,  about  $2,000,000  of  radio  apparatus  was 
sold  to  the  public.  The  year  following,  $5,000,000 
was  sold.  In  1922,  the  sales  of  radio  apparatus 
reached  the  astounding  figure  of  $60,000,000.  Then 
away  went  all  records,  with  sales  aggregating  $120,- 
000,000  in  1923,  and  estimates  for  1924  vary  between 
$240,000,000  and  $300,000,000. 

Is  this  the  end?  We  think  not;  in  fact,  it  is 
probably  merely  the  beginning  of  a  development  that 
will  not  cease  until  radio  is  just  as  much  a  part  of 
every  household  as  the  electric  light.  It  certainly 
has  done  more  even  than  the  telephone  or  the  auto- 

mobile to  revolutionize  rural  life,  while  for  the 
dweller  in  the  remote  places  of  the  earth  it  is  no  less 

than  a  blessing.  Electricity,  indeed,  is  the  world's 
greatest  public  servant. 

The  Way  to  the  Top 
of  the  Ladder  Is  Open 

'\'\  /"ORD  has  been  received  of  the  appointment  of 
^^  three  new  directors  of  The  Los  Angeles  Gas 

and  Electric  Corporation.  They  are  Paul  Overton, 
general  counsel ;  T.  P.  McCrea,  secretary,  and  Horace 
Cline,  treasurer.  News  of  this  kind  is  always  of 
unusual  interest  to  the  industry,  especially  since  it 
signifies  that  three  worthy  gentlemen  have  advanced 
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by  another  rung  farther  up  the  ladder  of  success. 
What  is  of  even  greater  interest  is  the  story  of 

the  steady  advance,  step  by  step,  of  these  new  direc- 

tors. Mr.  Cline's  career  with  The  Los  Angeles  Gas 
and  Electric  Corporation  began  in  1891,  when  he 
made  his  modest  start  as  a  bookkeeper  for  the  Los 
Angeles  Lighting  Company.  From  that  time  to 
this  his  is  a  story  of  steady  advancement  through 
the  many  steps  that  have  taken  him  now  to  the  high 
position  he  occupies. 

The  story  of  Mr.  McCrea  is  similar  to  that  of 
Mr.  Cline.  He  began  as  an  accountant  in  189B, 
while  Mr.  Overton,  now  general  counsel  and  a  direc- 

tor of  the  corporation,  was  once  no  more  than  a 
stenographer,  in  which  position  he  made  his  modest 
start  in  1904. 

-  This  is  significant,  not  merely  that  these  three 
men  have  made  good,  but  that  such  things  are  not 
merely  possible  but  probable  in  the  industrial  life  of 
great  corporations;  in  fact,  this  incident  is  of  the 
very  essence  of  America  itself  and  the  spirit  of 
democracy.  Here  are  no  horizontal  lines  of  cleavage 
separating  forever  our  people  into  distinctive  classes. 
The  lines  are  vertical;  the  pathway  to  the  top  is 
always  open  to  the  man  who  has  the  will  to  do,  and 
the  habit  of  industry  to  carry  him  onward  and 
upward. 

which  netted  more  than  25,000  members  must  not  be 
allowed  to  wane — especially  when  the  movement  has 
met  with  such  a  reception  in  other  sections  of  the 
country.  To  members  of  the  Courteous  Service 

Club  we  say,  "Wear  your  button,  remember  your 

pledge— SMILE." 

Keep  Smiling 
Through  1925 

THE  "Smiles"  idea,  originated  by  the  Public  Rela- 
tions Committee  of  the  Pacific  Coast  Electrical 

Association,  seems  to  have  taken  the  East  by  storm. 
Since  the  initial  announcement  concerning  the 

Courteous  Service  Club  first  appeared,  the  committee 

in  charge  of  the  movement  has  been  besieged  with 
letters  from  all  sections  of  the  country  asking  for 

further  information  regarding  the  club.  The  letters 

have  come  from  power  companies,  trade  associa- 
tions and  manufacturers  who  recognize  the  value  of 

public  good  will  to  their  particular  business  and  the 

importance  of  the  attitude  of  their  employees 
toward  the  public. 

So  appealing  is  the  idea  that  Eastern  news- 
papers have  picked  up  excerpts  of  a  recent  article  in 

Forbes  Magazine  describing  the  club.  The  follow- 
ing, taken  from  the  Buffalo,  N.  Y.,  Commercial,  is 

typical  of  a  number  which  have  been  received: 

Thirty-one  thousand  men  and  women  in  California,  com- 
posing the  rank  and  file  of  the  electrical  industry,  have  been 

recruited  into  a  unique  organization  popularly  known  as  the 

"Smiles  Club."  They  have  subscribed  to  the  doctrine  that  a 

smile  will  accomplish  more  than  a  frown — and,  besides,  it  is easier. 

"Always  with  a  smile"  is  their  motto.  They  mean  a  real 
smile,  not  a  smirk. 

The  smile  comes  from  a  kindly  heart  and  is  the  outward 
evidence  of  an  inner  courtesy. 

When  things  are  running  smoothly,  these  electrical  folks 
smile.  When  trouble  is  brewing,  they  smile  in  spite  of  it  and 
lessen  its  effect. 

The  smile  is  like  the  balloon  tire — it  may  not  remove  all 
the  bumps,  but  it  makes  them  less  noticeable. 

The  interest  of  an  industry  which  originated  the 

club  and  successfully  carried  on  a  membership  drive 

The  Interdependent Industry 

pVERYTHING  has  to  start  somewhere,  and  that 
^  particular  somewhere  may  be  discovered  if  one 
can  go  back  far  enough,  regardless  of  what  it  is  that 
is  under  discussion.  It  may  be  said  that  the  elec- 

trical industry  began  with  the  early  carboniferous 
age,  if  one  is  considering  steam  with  coal  fuel  as  the 
prime  mover.  In  the  Western  country  electricity 
has  its  inception  with  the  various  meteorological 
phenomena  that  take  substance  in  the  form  of  rain 
and  snow. 

Be  all  these  as  they  may,  the  electrical  industry 
begins  with  the  central  station.  It  is  the  keystone 
in  the  arch,  the  hub  of  the  wheel,  as  it  were,  from 
which  the  spokes  typifying  the  other  branches  of  the 
industry  radiate,  and  all  are  bound  together  by  the 
rim  of  interdependence  and  common  interest. 

One  might  argue,  of  what  use  without  kilowatts 
are  the  curling  iron,  toasters,  washing  machines  and 
the  countless  other  electrical  servants  that  help  to 
make  the  world  a  better  place  to  live  in  for  every  one 
of  us.  On  the  other  hand,  there  could  be  no  kilowatts 
without  the  apparatus  with  which  they  are  gener- 

ated, so  the  manufacturer  and  the  central  station  are 
the  double  hub  of  the  electrical  wheel,  in  the  sense 

that  each  contributes  equally  to  the  creation  of  elec- trical energy. 

Nevertheless,  the  credit  for  initiating  the  devel- 
opment of  electricity  must  be  awarded  to  the  central 

station.  It  represents  the  first  step  in  the  cycle  of 

events,  so  about  the  central  station  as  a  -  nucleus 
clusters  a  group  of  specialized  branches  of  the  elec- 

trical industry,  primarily  dependent  for  their  liveli- 
hood upon  how  good  a  job  the  central  station  does, 

and  upon  how  energetically  it  prosecutes  its  pro- 
gram of  development  by  which  electrical  service  may 

be  extended  to  every  nook  and  cranny  of  the  country. 
The  degree  to  which  electricity  is  utilized  in  the 
home  as  well  as  the  factory  may  be  taken  as  an 
index  of  happiness  and  prosperity.  Electricity  is 
more  than  a  mere  tool  in  the  hands  of  industry ;  it  i^ 

one  of  life's  great  civilizing  agents. 
Interconnection  of  electrical  power  lines  is  one 

of  the  great  feats  of  Pacific  Coast  central  stations ; 
but  greater  than  this  physical  union  is  the  intangible 
but  just  as  real  interconnection  of  all  branches  of  the 
industry,  with  the  central  station  as  the  focal  point. 

The  men  of  the  electrical  industry  should  view 
their  work  from  the  standpoint  of  the  welfare  of  the 
industrj'  as  a  whole,  for  the  very  practical  reason 
that  whatever  injures,  or  helps,  any  one  branch  will 
affect  all  of  the  others  correspondingly.  It  is  one 

great  family  with  a  common  interest,  not  a  hetero- 
geneous lot  of  disconnected,  independent  units. 
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THE  merger  of  the  properties  of  the  Great 
Western  Power  Company  of  California 

and  the  San  Joaquin  Light  &  Power  Cor- 
poration and  its  associated  companies  ties 

together  two  systems  unique  in  many  re- 
spects. The  accompanying  views  show  some 

of  the  outstanding  developments  of  each 
company.  Above  is  Big  Meadows  dam  and 
Lake  Almanor  in  Plumas  County.  The  Great 
Western  plans  to  raise  this  dam  45  ft.  within 
the  immediate  future,  giving  a  storage  ca- 

pacity of  1,300,000  acre-ft.,  roughly  equiva- 
lent to  the  total  storage  of  all  water  and 

power  companies  in  the  state  today.  At  the 
left  is  the  42,600-kw.  Kerckhoff  plant  of  the 
San  Joaquin  company  on  the  San  Joaquin 
River.  Below  at  the  left  is  the  Midway 
steam  plant  of  the  San  Joaquin  company  in 
the  Kern  River  oil  fields.  This  plant  has  a 
capacity  of  25,000  kw.  and  is  unique  in  that 
natural  gas  is  used  for  fuel.  Las  Plumas 
power  house,  capacity  65,000  kw.,  is  shown 
below  at  the  right.  This  plant  is  one  of  two 
on  the  North  Fork  of  the  Feather  River, 
where  the  Great  Western  plans  ultimately  to 
develop  800,000  hp.  in  ten  hydro  plants. 



Some  Economic  Aspects  of  the  Great 

Western -San  Joaquin  Merger 
By  Guy  C.  Earl 

President,   Great  Western   Power   Company  of   California 

OF  great  impo
rtance 

to  the  economic  life 
of  California  and  one 

of  the  most  constructive 

acts  of  the  past  several 
years  for  the  upbuilding 

and  development  of  the 
northern  and  central  sec- 

tion of  the  state  and  the 

San  Joaquin  Valley  is  the 

recently  consummated  mer- 
ger of  the  properties  of  the 

Great  Western  Power  Com- 
pany of  California  and  the 

San  Joaquin  Light  &  Power 

Corporation.  The  consolida- 
tion has  particular  bearing 

on  the  electrical  industry  of  California  and  the  Pa- 
cific Coast  because  the  high-tension  lines  of  these 

two  companies  are  susceptible  of  interconnection  into 
a  statewide  system  extending  from  northern  to 

southern  California.  This  system  with  the  hydro- 
electric plants  developed  and  to  be  developed  and  the 

immense  facilities  in  use  and  in  prospect  for  storing 
water  marks  an  important  step  in  the  formation  of 
a  high-voltage,  high-capacity  bus  which  will  greatly 
facilitate  the  interchange  of  energy  between  the 
lines  of  every  electric  power  company  on  the  Pacific 
Coast. 

Briefly,  the  merger  involves  the  properties  of 
the  Great  Western  Power  Company  in  the  northern 
and  the  San  Joaquin  Light  &  Power  Corporation  and 

"the  Midland  Counties  Public  Service  Corporation  in 
the  central  and  southern  section  of  the  state.  The 

former  company  operates  in  fourteen  counties  hav- 
ing an  area  of  14,913  sq.mi.  and  a  population  of 

approximately  1,800,000.  The  latter  two  serve  ten 
counties  with  an  area  of  34,945  sq.mi.  and  a  popula- 

tion of  400,000.      The  combined  assets  of  the  two 
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THE  recently  consummated  merger  of  the 
Great  Western  Power  Company  of  Cali. 

fomia  and  the  San  Joaquin  Light  &  Power 

Corporation  and  its  associated  company,  the 

Midland  Counties  Public  Service  Corporation, 

has  an  important  hearing  upon  the  economic 

life  of  California  and  upon  the  electric  light 

and  power  industry  of  that  state  and  the 
entire  Pacific  Coast.  In  this  article  Mr.  Earl 

discusses  some  of  the  economic  effects  of 

the  consolidation. 
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Table  No.  I — Generating  Plants* 
Number  of  Number  of 

Steam  Plants —                                                         Plants  Units 

San  Joaquin  Light  &  Power  Corporation             3  6 
Midland  Public  Service  Corporation             0  0 

Total  San  Joaquin  System             3  6 
Great  Western  Power  Company             7  10 

Total    Steam   Plants           10  ,  16 

Hydro  Plants — 
San  Joaquin  Light  &  Power  Corporation           11  21 
Midland  Public  Service  Corporation             0  0 

Total  San  Joaquin  System           11  21 
Great  Western  Power  Company             2  8 

Total   hydro  plants           13  29 

Combined   total              28  45 

*Statistics  in  all  tables  as  of  Dec.  31.  1923. 
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systems  are  approximately 

$167,500,000.  The  consoli- 
dated companies  have  3,316 

employees  with  an  annual 
payroll  of  $4,995,087.  The 
taxes  paid  in  1923  were 
$1,412,000.  Other  physical 
data  on  the  systems  are 
given  in  the  accompanying 
tables,  of  which  Table  No.  I 
shows  the  number  and  ca- 

pacity of  the  generating 

plants,  both  steam  and  hy- 
droelectric. Table  No.  II 

gives  the  miles  of  transmis- 
sion and  distribution  lines 

operated.  The  number  and 
kilowatt  capacity  of  the  substations  are  shown  in 
Table  No.  III.  Table  IV  shows  the  kilowatt-hour 
output  of  the  generating  plants.  A  classification  of 
the  number  of  consumers  is  contained  in  Table  No. 
V,  while  Table  No.  VI  shows  the  connected  load  by 
classes.  The  monthly  system  peaks  for  both  the 
Great  Western  and  the  San  Joaquin  systems  are 
shown  in  Table  No.  VII. 

The  character  of  the  load  on  the  two  systems  is 
clearly  shown  in  this  last  table.  Because  of  the 
irrigation  load,  the  San  Joaquin  system  is  subject  to 
a  summer  peak,  which  reaches  the  maximum  in  July 
and  August.  The  Great  Western  Power  Company, 
on  account  of  its  regular  and  marked  growth,  shows 
no  characteristic  monthly  peak.  With  but  few 
exceptions  the  peak  for  each  month  is  slightly  in 
excess  of  that  of  the  preceding  month.  However, 
the  character  of  the  connected  load  of  the  Great 
Western  is  such  that,  were  it  not  for  the  growth, 
the  system  would  be  subjected  to  a  winter  peak,  due 
to  the  industrial  and  commercial  power  and  the  com- 

mercial lighting  load.  The  economic  effect  of  the 
consolidation  of  two  systems  of  such  widely  differ- 

ent characteristics  will  be  discussed  later. 

Plans  evolved  as  a  result  of  the  merger  contem- 
plate raising,  in  the  immediate  future,  the  dam  at 
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Lake  Almanor,  in  Plumas  County,  45  ft.,  giving  a 

storage  capacity  of  approximately  1,300,000  acre-ft., 
which  is  roughly  equivalent  to  the  total  storage  of 
all  water  and  power  companies  in  California  today. 
These  plans  further  provide  for  the  immediate  inter- 

connection of  the  transmission  systems  of  the  two 

companies  with  a  tie-line  extending  from  Sacra- 
mento to  Merced,  a  distance  of  approximately  105 

manner,  has  an  important  bearing  on  rates.  The 
lower  the  margin  of  reserve  capacity  necessary  to 
supply  adequate  service  to  a  given  territory,  the 
lower  the  fixed  charges  on  the  investment  necessary 
to  serve. 

Furthermore,  consolidation  will  result  in  a  re- 
duction in  the  cost  of  engineering  and  superintend- 
ence.      Additional    economies    will    be    possible    on 

Table  No.  Ill— Substations 

No. San  Joaquin  Ligfht  &  Power  Corporation       50 
Midland  Counties  Public  Service  Corporation       10 
Great  Western  Power  Company       48 

Total   

Capacity (kw.) 

143,820 

15,750 
177,475 

337.045 

Table  No.  VI — Connected  Load  by  Classes  of  Consumers — Kw. 

miles.  This  tie-line  will  be  constructed  for  an  ulti- 
mate voltage  of  220  kv.,  but  will  in  all  probability  be 

operated  initially  at  165  kv.,  the  present  voltage  of 
the  Great  Western  transmission  system  from  its 
Caribou  plant  to  the  San  Francisco  Bay  region. 
Operating  at  220  kv.,  this  line  will  have  a  capacity 
of  120,000  kilowatts,  which  is  approximately  one- 

Table  No.  IV. — Kw-hr.  Output  by  Generating  Plants 
Thousands 

Hydro  Output —  of  kw-hr. 
San  Joaquin  Light  &  Power  Corporation      406,524 
Great  Western  Power  Company      560,288 

Steam  Output — 
San  Joaquin  Light  &  Power  Corporation   ..—      58.880 
Great  Western  Power  Company        14,995 

Combined  total  of  hydro  and  steam  output   1,040,687 

third  greater  than  the  present  total  maximum  de- 
mand of  the  entire  San  Joaquin  system. 

The  merger  has  an  important  economic  bearing 
upon  the  two  companies  individually,  because  inter- 

connection of  two  systems  such  as  those  involved 
invariably  works  for  the  betterment  of  both.  In  a 
preceding  paragraph  the  load  characteristics  of  the 
individual  systems  were  discussed.  The  combina- 

tion of  the  two  will  give  a  better  system  load  factor. 

Table  No.  V — Number  of  Consumers'  Meters  by  Classes 
c  S  c 
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Residence   ligliting     39,055 
Commercial   lighting      7,469 
Lighting,   heating^,   cooking....  1,254 
Heating  and  cooking    164 
Municipal  lighting     89 
Other  lighting     329 
Industrial     and     commercial 

power    2.484 
Oil    (other   power)    200 
Agricultural    power      5.483 
Municipal  power    _    126 
Railway   power      3 
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Since  load  factor  is  one  of  the  most  important  fac- 
tors entering  into  cost  of  service,  it  is  obvious  that 

the  higher  the  load  factor  the  lower  the  cost  of 
production,  and  the  public  is  in  a  position  ultimately 
to  benefit.  Capacity  factor — the  ratio  of  the  aver- 

age load  to  the  total  installed  capacity — in  a  like 
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account  of  the  combined  purchasing  power  of  the 
two  companies.  Because  of  the  size  and  the  greater 

stability  and  earning  power  of  the  consolidated  sys- 
tem, it  will  be  possible  to  secure  money  at  lower 

rates. 

From  the  standpoint  of  the  light  and  power 
industry  of  the  state  as  a  whole,  interconnection  of 

Table  No.  VII— System  Peaks 
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January       49,110 
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the  two  systems  will  have  a  marked  economic  effect. 
The  Great  Western  hydroelectric  properties  on  the 
North  Fork  of  the  Feather  River  combine  in  a 
remarkable  way  very  heavy  rainfall,  a  tremendous 
storage  at  an  elevation  of  4,500  ft.,  and  the  ultimate 
utilization  of  a  drop  from  this  elevation  to  the  floor 
of  the  Sacramento  Valley.  Further,  the  North  Fork 
and  its  tributaries  rise  in  the  lava  country  of  Plumas 

and  Lassen  Counties,  which  is  ideally  suited  for  un- 
derground storage  with  resultant  uniformity  of 

flow.  With  the  body  of  water  which  is  proposed  at 
Lake  Almanor,  collected  in  extremely  wet  years  and 
carried  into  a  dry  cycle  similar  to  that  through 
which  the  state  has  just  passed,  the  possibility  of  a 
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water  shortage  on  the  Great  Western  systern  will 
be  practically  eliminated.  By  means  of  the  tie-line 
which  will  be  constructed  and  by  interconnections 
with  other  companies,  the  power  produced  on  the 
Feather  River  will  be  made  available  throughout 
the  entire  state.  Ultimately  at  least  800,000  hp. 
will  be  developed  in  ten  plants  on  this  stream.  A 
conservative  estimate  of  the  total  potential  hydro- 

electric power  available  on  the  two  systems  is 
1,500,000  hp. 

The  220-kv.  tie-line  and  the  great  storage  capac- 
ity of  Lake  Almanor  will  practically  preclude  the 

possibility  of  any  future  power  shortages  in  the 
state.  Had  such  a  tie-line  been  in  existence  during 
the  present  year,  a  considerable  block  of  power  could 
have  been  delivered  from  the  Feather  River  plants  to 
southern  California  over  the  San  Joaquin  system. 

Something  has  already  been  said  about  the 
high-voltage  high-capacity  bus  which  will  be  estab- 

lished through  the  center  of  the  state  by  the  con- 
struction of  the  proposed  tie-line.  This  line  will 

handle  great  blocks  of  "wash"  power;  that  is,  power 
not  needed  in  one  section  but  easily  salable  in  an- 

other section.  The  line  would  act  much  the  same 

as  a  pipe  line  between  two  reservoirs.  When  de- 
mand exceeds  supply  in  one  section,  power  will  flow 

in  one  direction,  and  vice  versa.  Not  only  does  this 
apply  to  the  San  Joaquin  and  Great  Western  sys- 

tems, but  to  the  other  companies  of  the  state  as 
well.  Two  hundred  and  twenty  thousand-volt  trans- 

mission is  already  being  successfully  employed  in 
this  state,  and,  with  the  construction  of  a  line  tying 
together  the  systems  which  are  operating  at  this 
voltage,  a  trunk  transmission  bus  extending  from 
one  end  of  the  state  to  the  other  will  become  a 
reality.  Too  much  has  been  written  on  the  subject 
of  interconnection  and  its  benefits  to  repeat  the  eco- 

nomic benefits  to  be  derived  by  the  people  of  the 
state  from  such  a  line.  However,  it  will  permit  the 
most  economical  operation  of  the  plants  on  the  sys- 

tems to  supply  the  existing  load  and  a  greater  diver- 
sity in  the  use  of  production  and  transmission 

equipment. 
The  two  properties  affected  by  the  merger  are 

ideally  supplementary.  By  their  consolidation  and 
interconnection  and  the  unified  operation  it  is  ex- 

pected that  substantial  savings  will  be  accomplished. 
The  merger  is  a  step  in  the  progress  and  develop- 

ment of  the  state  as  a  whole  and  of  the  industry 

upon  which  tliis  progress  is  dependent,  and  particu- 
larly will  it  be  a  great  boon  to  the  empire  of  the  San 

Joaquin. 

Power  Company  Has  Model 
Electrical  Garage 

MANY  a  power  company  whose  new-business 
department  advocates  the  most  modern  of 
electrical  installations  to  prospective  indus- 

trial consumers  is  guilty  of  the  roughest  type  of 
electrical  work  on  its  own  premises.  Its  employees 
are  presumed  to  be  sufficiently  familiar  with  their 
o-wn  work  to  be  able  to  handle  less  than  standard 
material  without  danger. 

The  San  Joaquin  Light  &  Power  Corporation, 
on  the  other  hand,  in  the  company  garage  has  car- 

ried out  a  model  lighting  and  power  installation  on 
the  theory  not  only  that  it  will  give  better  service 
to  the  company,  but  also  that  it  will  serve  as  an 
example  and  an  inspiration  to  industrial  plants  and 
garages  in  that  territory.  The  layout  is  complete 
in  all  respects,  and  the  highest  type  of  wiring  and  of 
switchboard  connections  is  used  throughout.  All 
processes  are  electrified,  remote  control  is  used  on 
all  machines,  and  modern  safety  devices  are  installed 
where  applicable.     All  wiring  is  in  conduit. 

At  the  present  time  over  100  cars  are  stored  in 

the  garage,  and  from  100  to  125  more  al-e  brought 
in  regularly  for  repairs.  This  arrangement  insures 
the  maintenance  of  cars  under  standard  conditions 
which  can  be  carefully  supervised  by  the  company. 
With  the  cars  all  grouped  at  one  place,  they  can  be 
regularly  checked  in  and  out  and  inspected  at  fre- 

quent intervals.     They  are  filled  each  night  by  the 

garage  attendants  without  delaying  the  driver  dur- 
ing the  process.  Paint  and  upholstery  shops  are 

included  in  the  equipment  of  the  plant,  and  repairs 
can  be  readily  taken  care  of  without  the  delay  of 
sending  the  car  out.  The  item  of  reduced  insurance 
and  the  greater  safety  afforded  valuable  company 

equipment  are  not  the  least  of  the  advantages  de- 
rived from  these  facilities. 

The  motor  installation  is  as  follows : 

Machine  Shop — Bandsaw    7.5  hp. 
Hacksaw       0.5  hp. 
Grinder      -    2.0  hp. 
Drill  press     2.0  hp. 
Sensitive  drill     1.0  hp. 
Shaper     -    2.0  hp. 
Grinder      -   -    0.5  hp. 
Milling  machine    3.0  hp. 
Cylinder  grinder    5.0  hp. 
Universal  grinder    3.0  hp. 
14-in.  lathe   -    2.0  hp. 
18-in.  lathe    5.0  hp. 
18-in.   lathe   -    3.0  hp. 
12-in.   lathe    2.0  hp. 
Threading   machine    3.0  hp. 
Threading   machine    3.0  hp. 
Drill  press     3.0  hp. 
Punch     5.0  hp. 
Grinder       3.0  hp. 
Air  compressor    30.0  hp. 

Garage — Bearing-    buming-in   10.0  hp. 
Bearing  burning-in   20.0  hp. 

Filling  Station — Gasoline  pump     2.0  hp. 
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Above — The  forge  in  the 
new  San  Joaquin  garage. 
All  of  the  heavier  ma- 

chine work  can  be  han- 
dled with  the  facilities  in 

this  shop. 

Center — An  idea  of  the 
character  and  size  of  the 
installation  is  to  be 
gained  from  the  view  of 
the  main  switch  board. 

Lojver  — The  main 
working  room  of  the  ga- 

rage where  repair  work 
is  done.  Note  the  neat 
appearance  of  wiring  and 
lighting  arrangements. 
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COMPRESSOR      SHOP  POWER 
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The  lighting  load  of  the  building  amounts  to 
25,900  watts,  power  consumption  for  this  service 
alone  amounting  to  8,000  kw-hr.  for  the  winter 
months  and  to  about  3,500  kw-hr.  for  the  summer. 
Motors  amounting  in  all  to  117.5  hp.  are  installed 

in  the  machine  shop,  garage  proper  and  filling  sta- 
tion and  average  4,000  kw-hr.  per  month  in  power 

consumption.  Heating  is  provided  by  1,800-watt 
heaters  during  the  winter  months. 

Much  interest  has  been  shown  in  this  installa- 
tion by  industrial  plants  and  others  contemplating 

the  electrification  of  their  equipment.  The  exterior 
of  the  building  is  well  designed  and  calculated  to 

attract  favorable  attention  in  itself.  At  one  end  the 

sign  with  a  large  colored  reproduction  of  the  com- 

pany's trademark  attractively  announces  the  owner- 
ship of  the  building.  In  carrying  out  this  installa- 
tion, the  company  has  had  in  mind  the  value  of  con- 

sistency in  its  effect  on  the  mind  of  the  possible 
future  customer.  The  same  argument  which  urges 
that  the  man  who  sells  an  electric  range  should  use 
one  in  his  own  home  holds  good  in  the  matter  of 
wiring  and  garage  equipment.  The  present  model 
building  of  the  San  Joaquin  corporation  is  evidence 
that  it  believes  in  the  story  that  it  preaches,  which. 

is  "Electrify!" 

New  Record  Established  in  Sale 
of  Kitchen  Lighting  Units 

B)^  M.  L.  Cummings,  Jr. 
Utah  Power  &  Light  Company,  Salt  Lake  City,  Utah 

A  REMARKABLE  achievement  in  electrical  mer- 

chandising was  the  result  of  the  "Daylight 
Your  Kitchen"  campaign  conducted  by  the 

Utah  Power  &  Light  Company  during  the  month  of 
September,  1924.  A  total  of  11,449  kitchen  lighting 
units  was  sold  by  that  company  during  the  month, 
establishing  what  is  considered  a  new  record  for  the 
entire  country. 

Campaign  plans,  which  had  been  carefully  pre- 
pared before  the  opening  gun  was  fired,  included  an 

effective  series  of  newspaper  advertisements,  win- 

dow displays  and  interior  displays  in  the  company's 
various  stores  and  a  number  of  special  advertising 
features.  One  of  the  chief  factors,  however,  in  the 
success  of  the  campaign  was  the  spirit  of  enthusiasm 

shown  by  hundreds  of  the  company's  employees  who 
participated.  The  employees  were  paid  a  commis- 

sion of  SI  for  each  unit  sold,  with  the  result  that 
members  of  practically  all  departments  of  the  organ- 

ization were  eager  to  test  their  ability  as  salesmen, 
and  many  of  them  received  substantial  checks  for 
their  efforts.  A  member  of  the  general  accounting 
department,  for  instance,  during  the  first  evening 
he  attempted  to  sell  took  nine  orders  as  a  result  of 
calling  on  ten  people,  and  while  his  total  for  the 
month  did  not  maintain  that  proportion  he  made 
an  excellent  showing.  A  street-car  motorman,  filled 
to  the  brim  with  "pep"  and  enthusiasm,  sold  more than  200  units  during  his  spare  time.  There  were 
many  other  instances  of  "high  powered"  selling  by 
employees  who  never  before  had  attempted  that'line of  work. 

A  quota  of  6,000  units  was  established  at  the 
beginning  of  the  campaign,  apportioned  among  the 
company's  nine  divisions.  Early  in  the  month,  how- ever, several  divisions  had  exceeded  their  quota,  and 
by  the  end  of  the  month  all  of  them  except  one  were 
far  ahead  of  it. 

Cash  prizes  were  awarded  to  the  division  M'hich 

#\      KITCHEN 
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Make  .every  nook  and  corner 

bright  and  cheery — you'll  sing 
at  your  work  and  find  the 

kitchen  a  happy  place  to  be. 

Your  husband  knows  that  good  light  is 

real  eeonomy  because  it  increases  the  ef- 

ficiency of  the  worker  in  factory  or  office iiTiTnensely. 

You  have  charge  of  the  greatest  busi- 

ness in  the  world — home-making  You 
deserve  the  BEST  equipment ! 

Daylight  Your   Kitchen 
The  new  kitchen  light  will  give  you  an 

abundance  of  cheerful,  restful  illumination, 
which  will  make  your  work  easy,  pleasant 
and  efficient. 

Ume  POWER  &LIGHT  CO. ESTlCIElfT   TVBUa  jSEKVlCS 

I 
Better  working   conditions   in  the   kitchen   were   stressed   in 
some  of  the  advertisements  run  in  the  newspapers  during  the 

lighting  unit  campaign. 
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first  reached  its  quota  and  to  the  division  which 
exceeded  its  quota  by  the  greatest  percentage.  Indi- 

vidual prizes  were  also  awarded  to  employees  mak- 
ing the  greatest  number  of  sales,  and  in  some  divi- 

sions weekly  cash  prizes  were  awarded  on  this  basis. 

Frequent  sales  meetings  were  held  throughout 
the  territory,  and  sales  bulletins  were  issued  by  the 

general  sales  depai-tment.  These  bulletins  showed 
the  results  of  each  day's  sales  and  the  standing  of 
each  division  in  relation  to  its  quota,  and  were  filled 

with  "peppy"  paragraphs  covering  the  activities  of 
the  campaign.     The  offering  of  prizes  and  the  pub- 

U  Treasured  / 
Dish^roken 

But  was  it  really  Mary's  faatt? 
The  dim  little  drop  light  cast 

Mary's  shadow  right  in  her  way 
as  she  washed  the  dishes  in  the 

evening — she  tried  to  t-e  careful, 
but  she  COULDN'T  SEE! 

With  one  of  our  new  fcitcfien  Ughts — a 
beautiful  fixture,  ill-white — the  wtKfle 
kitchen  will  be  flooded  with  light,  and 

all  objectionable  shadows  will  dloap- 

pear. BETTER  LIGHT 
hverbwim  dishes 

■^'ou'll  save  much  more  than  the  cost  of 

the  light  in  the  sa\-ing  of  dishes  and  pre- 
vention of  other  accidents  ducto  poor 

lighting. 

And  wfaftt  «  real  pleuore  it  -wfll  be 
to  work  in  a  Inight,  spotlessly  clean 
kitchen! 

KITCHEN 

ligM: 

m In^aUed 

payableJSf  amon& Convenient  homing 
Outlet  Switchh^ 

EKTRArJ 
Let  us  install  this  new  kitchen  light  in  your  home  or  vpartment  NOW! 

;=ii  woaW  r«i)uin  ■^■'M  rulrwid cm  tmib  TCM  lo  biai 

rtOoo 

ml  st 

G\  UTAH  POWER  &LIGHT  CO.    /D 
^  „  EFFICIENT   PUBLIC  .SERV/CE  ^  // 

Better  light  prevents  groping  for  dishes  in  the  shadows  and 
thus  prevents  many  accidents.     Other  advertisements  called 
attention  to  the  fact  that  adequate  illumination  prevented  the 

misreading  of  labels  on  spices. 

lishing  of  these  bulletins  developed  and  stimulated  a 
high  spirit  of  rivalry  among  divisions  and  individ- 

uals that  was  instrumental,  to  a  considerable  degi'ee, 
in  accomplishing  the  results  obtained. 

\Vhen  it  is  realized  that  the  Utah  Power  &  Light 
Company  serves  a  population  of  360,000,  which,  com- 

paratively speaking,  is  not  large,  and  covers  a  rather 
widely  scattered  territory,  some  idea  may  be  gained 
as  to  the  intensity  of  sales  effort  and  the  amount  of 

YOULL  BE  PROUD 

of  your   , DAYUCHTWfe^;/ 

KITCHEN 

^  LIGHT 

tern 
\  instalM  Complete 

■TayableTSOSf/ Month 

oiillel  switch. ^V&Sxtm 

'y  IIL  •Mrrfiil    hrtiisnurc   takes  lb**  sainf 

lakps  in  hi>  modrl  faclcry  or  bis  perffwily 
''i|iiipl)p(]  i'rin:c.  Slir  Intes  lo  spe  it  clear, 

-itiiniiic.  ?i'>n[lcs5  .iiiil  bnEbily  liglifd — an<l slio  IS  jircuil  to  sliow  lipr  fncnds.  because  »t 
coflpcts  hrr  go(rti  judguieDt,  cEEicienry  and 

good  Laste. 

^ayliOitr YOUR  KITCHEN 

Mat^  it  i^iiarklr — make  it  invniag'  Th*- new  Oarlight  Kitihcii  f.icbt  floods  pvcty 
■•omer  «nih  fiirorfiil.  nullon-  li^hr.  eirinir 

ih*-  kjlrhPD  that  nir  .n'  l>«iiitifiil  "i  !(-aiilinc== which  vou  cojoi 

The  new  dayUglii  kit.li.-ii  !ij:ht  is  algwhite 
— easjlv  'Ipancd  and  an  omamrnt  in  jour 
kitchen. 

L^i  oj  inMtdl  thit 
t  kitr-hi   ■  light  in  viuir I'.itei  •  voir; 

In  cAnvertiDg  tJi^  vaier  po«rer  of  Uxu  lemlorj  into  electrvoJ  eoeiXT. 
3  bnngiiLE  lU  lemcc  to  Xhe  aimt,  uid  to  muuns.  ouuiiilae torts S.  (utniuc 
nd  oud;  otbo'  mdnitnes  the  OUth  Tawar  &  Li^t  Computf  bu  »  def 
uu  aod  TCTT  imporUot  plk-e  ui  Ihi  tdieme  of  coounanCij  wmllkre 

G\  UTAH  POWER  &UGHT  CO.    /D 
\  p^  ZFFICIENT   PUBUC   SERVICE  ^   // 

The  woman's  pride  in  her  kitchen  was  appealed  to  in  this advertisement. 

enthusiasm  and  cooperation  among  employees  neces- 
sary for  the  success  of  such  a  campaign.  These 

factors,  backed  by  adequate  and  effective  advertising 
and  publicity,  furnish  the  answer  as  to  why  this 
campaign  was  the  most  successful  ever  attempted. 

The  success  of  the  campaign,  however,  was  not 
alone  due  to  the  intensive  effort  of  the  employees 
but  was  also  partly  attributable  to  the  fact  that  the 
consumers  recognized  the  fact  that  the  company  was 

performing  a  useful  economic  service.  The  com- 
pany's interest  in  improving  home  conditions  carried 

weight  -wath  prospective  buyers  and  created  a  fav- 
orable impression  that  bids  fair  to  be  lasting.  It  is 

expected  that  this  sales  campaign  has  done  much  to 
react  favorably  in  the  matter  of  public  relations  and 

it  has,  besides,  added  considerable  attractive  busi- 
ness to  system  load. 
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Taking  Electricity  to  California 
Farms  and  Farm  Homes 

By  J.  P.  Fairbank 
J  Extension   Specialist   in   Agricultural    Engineering.    University   of    California 

llllll!lllllllll!llll!llll!!lllillllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!lllllllllllllllnilllll!llll!lllliniiniHm^^ EALIZING  that  there 
are    90,000    electrical 

■  consumers  in  Califor- 
nia residing  outside  of  the 

cities  and  towns  of  the 

state,  the  Division  of  Agri- 
cultural Engineering  of  the 

University  of  California 
last  year  decided  that  there 
was  a  vital  need  for  an  edu- 

cational campaign  to  stimu- 
late the  intelligent  use  of 

electricity.  The  idea  ap- 
pealed to  the  Agricultural 

Extension  service  of  the  university,  and  the  question 
was  raised  as  to  the  practical  thing  to  do. 

Over  a  period  of  about  four  years  the  Division 

of  Agricultural  Engineering  had  been  conducting 

various  types  of  schools,  to  which  the  farmers  of 

the  community  were  invited.  These  schools,  vary- 
ing in  duration  from  one  week  to  one  day,  were  con- 

ducted in  various  parts  of  the  state  in  order  that 
men  from  various  localities  might  participate  in 
them.  The  schools  covered  such  things  as  tractor 
maintenance,  orchard  spraying,  rural  sanitation  and 
electric  wiring.  In  the  wiring  schools  electric  wir- 

ing in  accordance  with  underwriters'  and  state 
safety  codes  was  shown  and  explained. 

Through  these  wiring  schools  and  talks  on  com- 
mon electrical  subjects,  at  Farm  Center  meetings, 

electrical  information  was  being  taken  to  an  occa- 
sional community.  A  few  meetings  were  held  in 

which  women  were  told  how  to  make  simple  repairs 
to  electrical  appliances.  This  sporadic  work  devel- 

oped the  fact  that  the  farmers  and  farm  women 
were  interested  in  how  to  handle  electrical  equip- 

ment properly,  and  were  anxious  to  use  electrical 
labor  savers  whenever  possible. 

The  writer  and  other  members  of  the  staff  often 
accept  the  hospitality  of  farm  homes  in  all  parts  of 
the  state.  Although  we  have  made  no  attempt  at  a 
survey,  our  observations  are  that  a  properly  lighted 
farm  home  is  rare  indeed.  The  home  lighted  by 
kerosene  lamps  is  almost  invariably  dark  and 
gloomy.  On  the  other  hand,  the  homes  with  electric 
lights  are  too  often  brilliantly  lighted  in  spots  by 
clear,  gas-filled  lamps,  no  attempt  being  made  to  pro- 

tect the  eyes  of  the  children  from  intense  glare  or  to 

illuminate  properly  the  table  where  they  are  "doing 
their  lessons"  at  night.  In  either  case  the  farmer 
himself  cannot  keep  awake  long  enough  to  read  his 
daily  paper.  He  does  not  realize  that  his  eyes  are 
closing  in  self-defense. 

The  promotion  of  better  farm-home  lighting. 

T^ETTER  lighting  in  California  farmhomes, 

■*-^  90,000  of  which  have  electric  service,  is 

the  aim  of  the  Agricultural  Engineering  Divi- 
sion of  the  University  of  California  which  is 

using  a  portable  exhibit  to  show  proper  home 

illumination.  The  exhibit  at  present  is  de- 
voted to  the  kitchen,  but  the  lecture  given  at 

the  time  of  presentation  before  farm  groups 

deals  with  better  lighting  in  general. 
iiiiiiiiiii!iiiiiiiiiiiiiiiiiiiliiii!iiiiiiiiiiiiiiiiiiiii9iiiiiiiiiiiiiiiiiiiiiiiNiiiiiiniiiiiiiiiiiiiiiiii:iiiiiiiiii!iiiniiiiiiiii»iiiiiiiiw 

therefore,  appealed  to  Prof. 
L.  J.  Fletcher,  head  of  the 
Division  of  Agricultural 
Engineering,  as  a  good 

place  to  improve  our  elec- 
trical contact  with  the  Cali- 
fornia farm. 

A  general  policy  of  the 

Agricultural  Extension  Ser- 
vice in  California  is  to  use 

actual  demonstrations  rath- 
er than  abstract  lectures 

to  present  information  at 
meetings.  Demonstration 

of  lighting  effects  by  the  use  of  ordinary  commer- 
cial units  was  at  the  outset  deemed  desirable.  To 

carry  out  this  idea  involved  considerable  experimen- 
tation. The  primary  requirements  to  be  met  were 

as  follows: 

1.  Object  lessons  and  effects  must  be  simple,  clear  and striking. 

2.  The  various  steps  of  the  demonstration  must  follow 
without  delay. 

3.  The  demonstration  must  be  given  by  one  person. 

4.  The  equipment  should  be  durable  and  easily  as- 
sembled. 

5.  The  equipment  should  be  safely  packed  in  units 
transported  by  motor  truck. 

The  result  attained  by  members  of  the  Agricul- 
tural Engineering  and  the  Extension  Service  staffs 

in  attempting  to  meet  the  above  requirements  was 
shown  at  the  meeting  of  the  Commercial  National 
Section  of  the  National  Electric  Light  Association  at 

San  Rafael,  Calif.,  Nov.  19-21,  1924.  The  set-up  at 
San  Rafael  showed  the  first  steps  in  the  better  farm- 
home  lighting  campaign,  namely,  the  fundamental 
principles  of  good  lighting  and  the  simple  applica- 

tion of  these  principles  to  kitchen  illumination. 

Details  of  Exhibit  Construction 

A  knock-down  frame  of  1/2  and  %-in.  iron  pipe 
is  assembled  to  form  a  room  10  ft.  long,  5  ft.  deep, 
with  an  8-ft.  ceiling.  Four  60x96-in.  window  shades 
hang  from  the  upper  members  of  the  frame  forming 
the  back  wall  and  two  ends  of  the  room,  the  front 
being  open  to  the  audience.  The  ceiling  is  of  canvas 
attached  to  rollers  which  are  mounted  on  top  at 
either  end  of  the  frame.  Ten  feet  of  this  canvas  is 
white  and  an  equal  amount  brown,  so  that  either 
color  or  one-half  of  each  can  be  used  by  turning  the 
rollers  to  the  desired  position. 

Three  ceiling  outlets  are  provided  in  the  form 
of  %-in.  Condulets,  each  supported  by  conduits 
across  the  top  members  of  the  frame.     The  middle 
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conduit  is  rigidly  assembled  into  the  frame  by  tees, 
but  the  other  two  are  movable  lengthwise  of  the 
room.  Circuits  leading  to  these  ceiling  outlets  plug 
into  duplex  convenience  receptacles  mounted  on  a 
board  which  forms  the  upper  trim.  Each  of  these 
circuits  is  controlled  by  standard  flush  switches 
mounted  on  a  board  forming  the  trim  of  the  left 
side.  A  fourth  switch  controls  the  circuit  supplying 
small  lamps  in  the  upper  forward  corners  of  the 
roon.  These  lamps  are  invisible  to  the  audience  and 

are  ,'sed  to  light  the  room  dimly  while  units  are 
being  hanged.  Connection  to  the  house  circuit 
is  made  >  .i  the  board  on  which  the  switches  are 
mounted.     Two    duplex    convenience    outlets    are 

groove  in  the  base  slides  over  two  14-in.  iron  pins 
which  extend  through  the  ceiling  conduits.  Elec- 

trical contact  is  made  with  the  sockets  by  means  of 
fixtui'e  wire  and  attachment  plugs  which  plug  into the  ceiling  outlets.  All  the  fixtures  to  be  used  are 
assembled  on  their  bases  and  the  lamps  inserted 
prior  to  the  demonstration.  These  complete  units 
are  then  placed  in  a  sort  of  cupboard  which  stands 
in  one  corner  of  the  room. 

Method  of  Presentation 

In  presenting  the  demonstration  a  brief  intro- 
duction is  given  on  light  and  the  eye.  Then  follows 

a  short  story  of  the. lamp,  showing  the  steps  from 

The  lighting  exhibit  set  up  ready  for  a  demonstration.     Note  overhead  conduit  and  cupboard  for  storing  units. 

placed  on  the  right-hand  trim,  one  at  the  baseboard 
level,  the  other  at  a  height  of  36  in.  Although  these 
convenience  outlets  are  used  during  the  demonstra- 

tion for  plugging  in  attachment  cords,  the  main  pur- 
pose is  to  sell  the  audience  the  convenience  recep- 
tacle idea. 
To  facilitate  changing  units,  the  various  sockets, 

ceiling  flanges  and  canopies  are  attached  to  board 
bases  6  in.  square.  These  bases  are  slotted  and  built 
up  as  shown  in  the  accompanying  diagram.      The 

the  candle  to  the  present-day  type  of  lamp.  The 
characteristics  of  the  various  lamps  now  in  use  are 
demonstrated,  and  the  proper  application  of  each 
type  is  defined.  The  use  of  the  various  types  also 
is  referred  to  during  the  demonstration  of  the  units. 
Charts,  placards  and  simple  objects  of  various  sizes 
and  colors  are  placed  around  the  room  to  show  the 
effects  of  different  lighting  schemes.  They  take  the 
place  of  eye-test  charts  which  we  at  first  tried  out. 

A  group  of  placards  which  are  kept  together  by 
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rings  is  suspended  on  the  back  wall.  These  follow 
the  demonstration  step  by  step,  outline  the  story, 

emphasize  the  point  and  serve  as  an  eye  test  of  the 
illumination  effect  being  shown.  The  first  placard 
which  the  audience  sees  before  the  show  starts  is : 

GOOD   LIGHT 
WHAT  IS  IT? 

Th  next  placard  outlines  the  story: 
THE  FOUR  POINTS 

1.  Adequate  Light 
2.  No  Glare 

3.  Proper  Distribution 
4.  Good  Appearance 

THE  RIGHT  LAMP  IS  THE  FIRST  STEP 
TOWARD  GOOD  LIGHTING 

™r—   ¥   — V 

!  (- 

,^i(.--iT    LA-vjJ 

\S  THE  FIRST  STEP 

tOWABO  GOOD  LIGHTING. 

The  placards  used  to  outline  the  story  are  mounted  similar  to 
a  loose-leaf  book.    Fifteen  placards  comprise  the  set. 

The  importance  of  the  first  point,  adequate 
light,  is  shown  by  having  the  room  dimly  lighted 
with  a  10-watt  lamp,  the  audience  being  asked  to 
notice  the  details  in  the  room  and  read  the  placards ; 
then  the  light  is  increased,  showing  more  detail  and 
permitting  easier  and  faster  reading.  The  next 
placard  is  a  follow-up  on  the  amount  of  light: 

GET  MORE  LIGHT  BY 

1.  Larger  Lamps 
2.  More  Units 

3.  Lighter  Wall  Colors 
4.  Better  Distribution 

PLENTY  OF  LIGHT  ON  THE  WORK 
BUT  LITTLE   LIGHT  IN  THE  EYES 

After  increasing  the  light  to  100  watts  with  a 
Mazda  C  clear  lamp,  the  subject  of  glare  is  taken  up, 
what  causes  it  and  how  to  avoid  it.  The  placard 
shown  reads : 

CAUSES  OF  GLARE 

1.  Light  Source  Too  Bright 
2.  Lamp  in  Line  of  Vision 
3.  Excessive  Contrast 

4.  Glossy  Surfaces 

BARE  LAMPS  IN  THE  FIELD  OF  VISION 
SHOULD  BE  AVOIDED 

Some  methods  of  overcoming  glare  are  indicated 
on  the  following  placard: 

ELIMINATE  GLARE 
1.  Large  Shades 
2.  Enclosing  Globes 
3.  Frosted  Lamps 
4.  Correct  Location 

BUY  ILLUMINATION— NOT  "FIXTURES" 

In  the  meantime  various  simple  units  are  dem- 
onstrated, such  as  the  bare  lamp,  a  similar  lamp 

under  a  10-in.  metal  cone  reflector  and  one  in  a  white 

glass  shade.  The  comparative  glare  and  light  dis- 
tribution in  each  case  are  shown  distinctly  by  having 

two  or  three  units  hanging  side  by  side  from  the 

ceiling.  One  is  lighted  for  a  few  seconds,  the  audi- 
ence noting  the  effect  in  the  room.  Then,  when  the 

first  unit  is  switched  off,  the  second  one  is  turned  on 

Pipe  skeleton  of  demonstration  room. 

immediately.  This  method  makes  a  striking  com- 
parison of  the  characteristics  of  different  luminaries. 

At  this  time  the  matter  of  shadows  is  also  con- 
sidered. The  placard  to  accompany  this  part  of  the 

story  reads : 
AVOID  SHADOWS  BY 

1.  Large  Diffusing  Globes 
2.  Local  Light  on  Work 

3.  Light-Colored  Walls 

DON'T  STAND  IN  YOUR  OWN  LIGHT 

Then  some  of  the  common  ceiling  units  are  dem- 
onstrated, showing  the  effect  of  white  lamps  in 

softening  shadows.  The  use  of  wall  brackets  for 
local  lighting  over  the  sink  or  stove  also  is  demon- 
strated. 

The  effect  of  wall  and  ceiling  colors  on  illumina- 
tion is  particularly  important.  To  emphasize  this 

part  of  the  better-lighting  idea  this  placard  is  shown : 
REFLECTION  EFFICIENCY 

White,  80  per  cent 
Grays,  40  to  70  per  cent 
Buff,  60  per  cent 
Sky  Blue,  36  per  cent 
Dark  Brown,  16  per  cent 

LIGHT  CEILING  AND  WALL  COLORS 
HELP  ANY  LIGHTING  SYSTEM 

I 
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To  demonstrate  the  effect  of  ceiling  colors  the 

canvas  is  rolled  until  half  the  ceiling-  is  white  and 
half  brown.  Then,  by  means  of  an  8-in.  enameled 
steel  bowl  reflector,  all  the  light  is  directed  on  to  the 
white  portion  of  the  ceiling,  then  quickly  to  the 

Above  is  a  ceiling  outlet  mounted  on  conduit  through  which 
are  two  %-in.  pins  for  supporting  the  quick-change  base. 
One  of  the  bases  and  fixtures  is  shown  mounted  on  the  con- 

duit and  connected  to  the  outlet  in  the  lower  picture.  Note 
plug  (at  left)   for  connecting  conduit  circuit  to  main  circuit. 

brown  so  that  a  marked  difference  in  the  resulting 
illumination  is  clearly  seen.  The  foot-candle  meter 
shows  the  light  ceiling  to  reflect  over  three  times  as 
much  light  as  does  the  brown. 

The  last  placard  summarizes  the  advantage  of: 
GOOD  LIGHT 

1.  Protects  the  Eyes 
2.  Makes  Work  Easier 
3.  Prevents  Accidents 

4.  Makes  a  House  a  Home 

GOOD  LIGHTING  IS  HEALTHFUL, 
USEFUL  AND  ENJOYABLE 

All  of  the  material  for  the  exhibit  is  packed  in  three  boxes 
and  three  packages  of  pipe. 

The  demonstration  takes  about  one  hour  and 
is  intended  primarily  for  Farm  Center  meetings. 
These  are  the  monthly  meetings  of  the  rural  farming 

communities  which  are  a  part  of  the  state  Farm 
Bureau  Federation. 

It  is  our  hope  that  when  we  work  in  a  commu- 
nity the  local  electrical  people  will  attend  the  dem- 

onstration, become  familiar  with  the  things  we  have 
shown  the  audiences  and,  after  we  are  gone,  help  to 
follow  up  the  program  of  better  farm-home  lighting. 

Packing  and  Transportation 

The  method  of  packing  and  transporting  the 
exhibit  will  be  of  interest  to  the  one  who  gives  this 
demonstration  and  moves  it  from  place  to  place.  The 
cupboard,  which  is  shown  in  the  photograph  of  the 
complete  set-up,  is  a  wood  packing  case  6  ft.  long. 
In  this  are  packed  the  curtains,  ceiling  and  conduits. 
The  glassware  is  removed  from  the  metal  holders, 
and  each  piece  is  wrapped  in  wadding  and  placed  in 
a  chest,  3  ft.  long,  18  in.  wide  and  18  in.  deep,  which 
is  divided  into  small  bins.  The  lamps  are  placed  in 
a  case  divided  into  individual  compartments  for  each 
lamp.      The  framework  is  assembled  into  sets  held 

Knock-down  exhibit  on  truck  ready  to  be  transported  to  an- 
other lecture. 

by  wooden  clamps  which  when  ready  for  transporta- 
tion look  like  small  heating  coil  units.  The  total 

equipment  packs  in  three  cases  and  three  bundles  of 
pipe,  the  longest  of  which  is  8  ft.,  the  length  of  the 
truck  body.  The  weight  of  this  equipment  is  about 
800  lb.  We  transport  it  along  with  some  of  our 
other  extension  equipment  on  a  one-ton  speed  truck. 

Demonstrations  conducted  in  rural  districts  of 
the  Sacramento  Valley  to  date  have  met  with  great 
success.  As  further  demonstrations  are  held,  it  is 

believed  that  ideas  for  the  improvement  of  the  ex- 
hibit will  be  brought  out.  In  the  meantime  the  story 

of  electricity  and  better  lighting  is  being  brought 
home  to  the  farmer  in  a  practical  manner.  Undoubt- 

edly the  idea  is  worthy  of  application  in  other  agri- 
cultural sections  of  the  country. 
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CENTRAL  STATION  CONSTRUCTION 
OPERATION   AND    MAINTENANCE 

Latticed  Steel  Used  for  Heavy- 
Duty  Terminal  Poles 

Successfully  meeting  the  heavy-duty 
requirements  of  terminal  poles  at  gen- 

erating plants  and  substations,  the 
Southern  Colorado  Power  Company, 
Pueblo,  Colo.,  is  using  latticed  steel 
poles.  These  structures  have  proved  to 
be ,  more  satisfactory  for  this  class  of 
extra  heavy-duty  service  than  wood 
poles  and  at  the  same  time  present  a 
much  neater  appearance. 

These  poles  are  made  up  of  four 
3%x.3%x%-in.  angles  laced  together 
with  2%x%-in.  bars  spaced  approxi- 

mately 2  ft.  apart,  except  for  the  three 
lower  lattices  on  one  side  of  the  pole 
and  below  ground,  which  were  omitted 
to  permit  the  entry  of  the  conduits. 
Three  %-in.  plates  are  provided  on 
the  side  opposite  the  conduit-opening 
space  for  additional  rigidity.  Four 
12x5/16-in.  plates  and  four  3x3x5/16-in. 
angles  form  the  lower  footing.  The 
main  support  is  comprised  of  two 
6x4x%-in.  angles  5  ft.  6  in.  long,  two 
18x5/16-in.  plates  of  the  same  length, 
and  two  9xl8%x5/16-in.  bearing-plates. 

One  long  plate  and  angle,  riveted  to- 
gether, are  mounted  on  each  side  of  the 

pole  in  the  same  plane  as  that  of  the 
crossarms.  The  bearing-plates,  of 
course,  span  between  the  extensions  of 
these  side  pieces  on  either  side  of  the 
pole  under  the  4-in.  flange  of  the  angles, 
providing  a  333  sq.in.  bearing  surface. 
The  structure  is  set  in  a  concrete  foun- 

dation to  which  the  bearing-plates  are 
bolted  by  four  %-in.x2-ft.  anchor  bolts. 
The  base  of  the  pole  is  8  ft.  6  in.  below 
the  ground  line.  The  pole  is  28  in. 
square  from  the  bottom  to  a  point  14  ft. 
9  in.  from  the  top,  tapering  to  a  dimen- 

sion of  16x21  in.  at  the  top,  and  stands 
44  ft.  above  ground. 

Five-sixteenths-inch  plates  are  riv- 
eted to  the  pole  at  the  proper  intervals 

to  provide  bases  upon  which  are  mount- 
ed the  crossarms.  The  6-pin  arms  are 

9  ft.  4  in.  long,  and  the  8-pin  arms  are 
12  ft.  long,  both  being  standard  4x5-in. 
arms  otherwise.  Steel  guys  stretch  be- 

tween poles  to  equalize  the  dead-end 
pull  of  the  lines.  Space  was  provided 
for  the  mounting  of  two  2,300-volt 
multigap  lightning  arresters  on  each 
crossarm  carrying  these  circuits. 

Eighteen  No.  4/0  copper  2,300-volt 
primary  circuits,  eight  arc  circuits  and 
seven  500,000  cir.-mil,  600-volt  railway 
feeders  are  brought  out  through  the 
twin-pole  structure,  and  provisions  left 
for  several  future  circuits. 

Potential  Transformer  Protection 
Scheme  Using  Resistors 

Potential  transformers  are  commonly 
used  to  energize  electrical  meters  and 
devices,  the  incorrect  operation  of 
which  would  in  most  cases  cause  serious 

operating  difficulties.  Automatic  gen- 
erator-voltage regulators,  protective 

relays,  indicating  and  recording  meters, 
and  similar  important  equipment  are 
entirely  dependent  upon  potential  trans- 

formers in  many  plants.  Due  to  this 
importance,  fuses  in  the  potential  trans- 

former circuit  are  entirely  omitted,  and 
the  transformers  connected  solidly  to 
the  station  busbars  at  many  important 
stations.  In  these  instances  fuses  have 
been  done  away  with  because  it  has 
been  found  that  fusible  conductors  of 
the  proper  current-carrying  capacity  to 
afford   electrical   protection   have   been 

Showme  the  steel  twin-poIo  terminal  structure  which  has  given  about  twelve   years   of    satisfactory    service    at   the    Pueblo    steam   plant   of   the    Southern Colorado    Power    Company.      Eighteen    2  300-volt   4/0    feeders,    eight    arc    circuits   and  seven   500,000-cir.   mil   railway  feeders  take  off  from  these  poles. I  hey  stand  44  ft.  above  ground  level.  26  ft.  to  the  lowest  crossarm,  and  are  set  8  ft.  6  in.  deep. 
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the  cause  of  many  system  interruptions 
on  account  of  mechanical  failure  of  the 
fuse  link  itself.  The  exact  cause,  or 
causes,  of  the  deterioration  of  these 
physically  small  fuses  is  a  question 
somewhat  under  dispute,  but  the  ac- 

cepted fact  remains  that  they  do  seem 
to  deteriorate  gradually  and  to  open  the 
circuit  without  apparent  cause.  The 
gradual  corroding  of  the  small  con- 

ductors required  for  this  service  and 
the  constant  vibration  to  which  they  are 
often  subjected  tends  to  bring  about 
mechanical  failure  under  perfectly  nor- 

mal operating  conditions. 
Potential  transformers  of  more  than 

200  volt-amperes  are  seldom  used.  The 
full-load  primary  current  of  an  11,000- 
volt  transformer  of  this  rating  would 
be  but  approximately  0.02  amp.,  and  of 
a  66,000-volt  transformer  only  one- 
sixth  of  this,  or  about  0.0033  amp.  The 
short-circuit  impedance  of  a  potential 
transformer  is  low,  being  somewhere 
near  2  per  cent  on  the  average.  At  this 
figure,  with  the  secondary  terminals 
short-circuited,  the  primary  current 
would  be  but  1  amp.  at  11,000  volts,  and 
correspondingly  less  at  66,000  volts. 
Therefore  it  is  obvious  that  a  fuse  of 
more  than  1  amp.  normal  rating  would 
afford  no  protection  whatever  against 
trouble  developing  in  the  external  sec- 

ondary circuit.  Since  high-voltage  fuses 
of  a  1-amp.  rating  have  frequently 
failed  for  no  apparent  cause,  it  is  neces- 

sary to  use  a  fuse  of  a  higher  rating  to 
obtain  mechanical  strength  and  thus 
sacrifice  adequate  protection,  to  renew 
fuses  frequently,  or  to  eliminate  them 
entirely  and  connect  the  transformer 
solidly  to  the  station  bus. 

If  fuses  are  omitted  altogether  or  are 
of  too  high  rating,  a  short-circuit  in  the 
secondary  wiring  vnW  damage  the  trans- 

former because  of  excessive  heating. 
When  failure  of  the  insulation  results, 
the  short-circuit  current  may  destroy 
the  fuses,  if  they  are  provided,  or  the 
primary  leads  themselves  may  be  de- 

stroyed. In  either  case  the  arcing, 
which  is  likely  to  develop  between 
phases  or  between  one  phase  and 
ground,  may  cause  a  serious  disturb- 

ance or  even  a  total  interruption  to 
service.  Hence,  if  immunity  from  un- 

necessary failure  of  voltage  is  sought 
by  using  primary  fuses  of  excessive 
rating  or  by  their  entire  omission,  not 
only  is  the  transformer  without  ade- 

quate protection,  but  serious  trouble  is 
likely  to  develop  if  the  transformer 
fails. 

In  some  large  plants  resistances  of 
low  values  are  connected  in  series  with 

each  primary  fuse.  This  serves  to  re- 
duce the  short-circuit  current,  even  un- 

der the  worst  conditions,  to  a  value  that 
the  fuse  can  safely  rupture.  For  exam- 

ple, if  a  10-ohm  resistor  be  connected 
in  series  with  each  of  the  two  fuses 

required  to  protect  a  single-phase  200- 
volt-ampere  11,000-volt  transformer, 
the  total  resistance  in  series  with  the 
primary  winding  would  be  20  ohms  and 
the  maximum  possible  short-circuit  cur- 

rent would  be  550  amp.,  and  this  only 
when  the  short  occurs  practically  at  the 
terminals  of  the  transformer.  Since  the 
20-ohm  resistance  would  occasion  a 
power  loss  of  but  0.008  watt  and  a  volt- 

age drop  of  but  0.4  volt  at  full  load,  the 
effect  on  the  secondary  side  is  quite 
negligible. 

Although  the  market  affords  primary 

fuses  which  will  effectively  isolate  a 
200-volt-ampere  transformer  if  the  sec- 

ondary terminals  are  short-circuited, 
the  scheme  of  placing  fuses  in  the  sec- 

ondary wiring  as  close  as  possible  to 
the  transformer  offers  certain  advan- 

tages. This  method  of  protection  also 
is  used  in  some  important  stations.  By 
selecting  secondary  fuses  on  the  basis 
of  the  actual  secondary  load,  the  trans- 

former can  be  well  protected  against 
trouble  occurring  in  the  secondary  wir- 

ing. Then  primary  fuses,  which  should 
be  connected  in  series  with  suitable  re- 

sistors, would  function  only  in  event  of 
trouble  within  the  transformer  itself 
and  could  safely  be  rated  liigh  enough 
to  possess  ample  mechanical  strength. 

Fibre    Cylinder    Used    to    Carry 
Station  Report  Sheet 

Due  to  the  difficulty  in  handling  and 
keeping  clean  the  large,  unwieldy 
sheets  used  for  the  daily  station  opera- 

tion and  meter  reading  records,  the 
operators   at  the   power   plant   of  the 

Handy  device  for  carrying  station  reports  used 
by  Southern  Colorado  Power  Company  operators. 

Southern  Colorado  Power  Company, 

Pueblo,  Colo.,  made  up  the  fibre  cylin- 
der shown  in  the  accompanying  illustra- 

tion for  this  purpose.  The  holder  is 
approximately  9  in.  in  diameter  and  is 
braced  with  brass  strips  on  the  inside. 
A  handle  is  also  provided  inside  of  the 
cylinder  that  affords  the  operator  an 
easy  means  of  handling  while  recording 
his  meter  readings.  In  this  way  the 
record  sheets  are  kept  clean  and  free 
from  wrinkles. 

Primitive  Definition  of  Engineer 
Is  Brought  to  Light 

In  quoting  Marcus  Vitruvious,  who 
lived  about  150  B.C.,  Hubert  C.  Ferry  of 

Los  Angeles,  Calif.,  gives  an  interest- 
ing definition  of  an  engineer.  His  defi- nition is: 

"He  should  be  a  good  writer;  a  skill- 
ful draftsman;  first  in  geometry  and 

optics,   expert   at   figures;     acquainted 

with  history;  informed  on  the  princi- 
ples of  natural  and  moral  philosophy, 

somewhat  of  a  musician;  not  ignorant 
of  the  sciences,  both  law  and  physics; 
nor  of  the  motions,  laws,  and  relations 
to  each  other  of  the  Heavenly  bodies. 

"A  normal  philosophy  will  teach  him 
to  be  above  meanness  in  his  dealings 
and  to  avoid  arrogance.  It  will  make 
him  just,  compliant  and  faithful  to  his 
employer,  and,  what  is  of  greatest  im- 

portance, it  will  prevent  avarice  gain- 
ing an  ascendancy  over  him,  for  he 

should  not  be  occupied  by  thoughts  of 
filling  his  coffers,  nor  with  the  desire 
of  grasping  everything  in  the  shape  of 
gain,  but  by  the  gravity  of  his  manners 
and  a  good  character,  should  be  careful 

to  preserve  his  dignity." 

Old  Steel  Tunnel  Forms  Used  for 
Powder  Magazine  Walls 

In  building  powder  houses  on  the  Big 
Creek  project,  the  Southern  California 
Edison  Company  in  several  instances 
made  use  of  used  steel  tunnel  forms 
after  they  had  served  the  purppse  for 
which  they  were  originally  intended. 
These  forms  consist  of  steel  plates,  2  ft. 
square.  They  are  set  up  in  parallel 
rows  about  2  ft.  apart  and  maintained 
in  this  position  by  a  steel  frame  with 
an  internal  means  of  holding  the  plates. 
The  space  between  the  inside  plates  and 
the  outside  plates  is  filled  with  earth  as 
an  insulating  medium.  The  walls  are 
about  10  ft.  high. 

The  roof  is  carried  on  lines  of  posts 
so  that  the  walls  do  not  carry  any  ex- 

ternal weight.  Planks  are  fitted  on  the 
purlins  and  the  space  between  these  and 
the  upper  edges  of  the  rafters  is  also 
filled  with  earth.  The  roofing  proper  is 
corrugated  iron. 

These  powder  houses  have  been  found 
to  possess  the  advantages  of  under- 

ground storage  houses  and  do  not  have 
many  of  the  disadvantages  of  the  un- 

derground houses. 

Concrete-Filled  Gas  Pipe  Used  for 
Trestle  Supports 

Concrete-filled  gas  pipe  forms  the 
supporting  structure  of  a  conveyor  tres- 

tle in  operation  at  the  plant  of  the  Vic- 
toria Gas  Company,  Victoria,  B.  C.  The 

trestle  is  designed  to  carry  an  auto- 
matic gravity  incline  used  in  connec- 

tion with  the  open  pile  coal  storage  sys- 
tem adopted  for  this  plant.  It  is  con- 

structed over  a  reinforced  concrete  tun- 
nel having  gates  at  intervals  in  the 

roof  discharging  on  to  a  belt  conveyor 
which  in  turn  carries  the  coal  to  the 
retorts. 

The  trestle  supports  and  cross  braces 
are  constructed  entirely  of  4-in.  and 
6-in.  cast  iron  gas  pipe  filled  with  con- 

crete. Ordinary  concrete  beams,  re- 
inforced with  twisted  square  bars,  are 

placed  in  the  middle  and  at  the  top  of 
each  column  structure  and  are  the  only 
reinforcement  used.  The  pipe-lengths 
are  merely  embedded  in  the  concrete  of 
the  beams,  and  are  not  bonded  together 
by  wire  or  bolts.  The  trestle  is  approx- 

imately 20  ft.  in  height  and  is  designed 
to  carry  stresses  in  compression  only. 

K.  M.  Chadwick,  engineer  of  con- 
struction, designed  and  built  this  struc- 

ture in  order  to  use  up  an  overstock  of 
pipe  and  to  keep  down  the  cost  of  the 
plant  as  much  as  possible. 
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New  High-Tension  Power  Line  Completed  and 
Put  Into  Service  in  Northern  California 

The  California  Oreg-on  Power  Company  has  recently  completed 
and  placed  in  operation  its  new  110-kv.  line,  known  as  Line  14. 
This  line  extends  from  the  company's  Copco  No.  2  plant  on  the 
Klamath  Rivf-r  south  to  Delta,  Calif.,  where  the  energy  transmitted 
enters  the  system  of  the  Pacific  Gas  and  Electric  Company.  The 
new  station  represents,  a  development  of  30,000  kw.  and  is  expected 
to  be  completed  in  May,  1925.  Pending  the  completion  of  Copco 
No.  2,  energy  is  being  supplied  from  other  plants  on  the  Cali- 

fornia Oregon  system. 

The  line  is  77'/^  miles  long.  The  right-of-way  traverses  flat  and 
rolling  country  throughout  the  northern  section,  and  rough,  moun- 

tainous country  down  in  the  southern  section.  Six  hundred  feet  is 
the  average  span,  while  the  longest  span  is  1,666  ft.  The  three  con- 

ductors are  each  250,000  cir.-mil,  19-strand  copper  and  are  carried 
at  a  normal  spacing  of  10  ft.  6  in.  horizontally  with  a  minimum 
ground  clearance  of  30  ft.  Eight  high-strength  units  make  up  the 
insulator  strings  used  on  angle  and  strain  towers,  while  seven 
standard   units   suffice   for   suspension   towers. 

The  twin  poles  comprising  the  "H'**  type  towers  are  set  10  ft. 6  in.  apart,  7  ft.  deep  in  soft  soil  and  6  ft.  deep  in  solid,  rocky 
locations.  These  structures  are  side-guyed  with  7/16-in.  high 
strength  steel  cable  where  long  spans  are  encountered,  but  not  for 
normal  spans  except  where  pole-top  sectionalizing  switches  are 
installed,  in  which  case  three-way  or  four-way  storm-guying  is  used 
for  additional  rigidity.  Three-pole  towers  are  used  for  heavy-duty 
angle  structures. 

Crossarras  arc  mounted  52  ft.  above  ground  level  on  standard 
structures  and  are  arranged  on  special  structures  to  suit  particular 
conditions  and  afford  the  desired  ground  clearance.  On  transposi- 

tion towers  there  is  an  extra  crossarm  necessary,  and  this  is 
mounted  so  as  to  provide  10  ft.  in  the  clear  between  arms.  The 
total  cost  per  mile  of  this  line  was  about  $9,000. 

C\ 

■'-  ii 
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Novel  Safety  Kit  Reduces  Injury 
From  Burning  Clothing 

Accidents  frequently  happen  through 
which  the  clothing  of  a  man,  or  per- 

haps of  several  men  at  one  time,  catch 
fire.  Fortunately  these  fires  are  not 
serious  in  most  cases  and  are  easily  ex- 

tinguished with  little  or  no  damage. 
However,  it  sometimes  happens  that 
burning  oil  is  blown  or  scattered  over 
several  persons  or  that  clothing  acci- 

dentally becomes  saturated  with  gaso- 
line and  catches  fire.  Ordinary  means 

will  not  extinguish  such  persistent  fires 
before  serious  damage  is  done  to  the 
victim.  Having  experienced  this,  a 
southern  California  utility  company  has 
installed  at  many  favorable  locations 
about  its  plants  boxes,  each  containing 
two  woolen  blankets  for  emergency  first 
aid  use  in  such  cases. 

These  boxes  are  fastened  to  the  wall, 

are  airtight  and  are  fitted  with  glass 
fronts.  Felt  packing  is  fastened  to  the 
edge  of  the  box  to  afford  a  seat  for  the 
glass  panel  and  to  make  the  joint  tight 
enough  to  keep  out  dirt  and  moisture. 
This  panel  is  mounted  securely  in  place 
each  time  the  box  is  refilled  and  must 

be  broken  to  provide  access  to  the  blan- 
kets. The  fact  that  the  glass  must  be 

broken  to  get  at  the  blankets  assures 
that  they  will  not  be  used  indiscrimi- 

nately, and  hence  will  always  be  avail- 
able for  really  serious  emergencies 

when  every  second  of  delay  counts. 
Blankets  for  this  purpose  need  not  be 

new,  nor  do  they  need  to  be  scrupulous- 
ly clean  to  serve  adequately  as  intended. 

The  investment  represented  is  prac- 
tically nothing.  However,  when  they 

are  needed  they  may  be  worth  several 
thousand  dollars  apiece,  to  say  nothing 
of  the  lives  that  they  may  save  and  the 
suffering  that  they  may  forestall. 

Photographic  Records  Cut  Cable 
Maintenance  Expense 

The  camera  as  a  worth-while  adjunct 
to  the  maintenance  engineer  has  been 
proved  to  the  satisfaction  of  a  certain 
English  power  company.  The  inpident 
which  first  caused  the  use  of  a  camera 

for  the  purpose  of  recording  the  posi- 
tion of  underground  splices  or  recording 

the  location  of  various  cables  and  con- 
ductors in  a  man-hole  illustrates  in  it- 

self the  advantage  of  this  method. 
A  set  of  10,000-volt  cables  was  laid 

to  supply  a  remote  substation,  and  a 
fault  having  developed,  it  was  decided 
to  cut  at  about  the  middle  of  the  cable- 
length.  This  point  happened  to  be  out 
in  a  large  field.  Drawings  on  f\\e 
showed  the  location  of  the  cable  trench 

with  respect  to  a  driveway  which  sub- 
sequently had  been  moved.  However, 

it  was  not  until  much  digging  had  been 
done  in  several  directions  from  the  sup- 

posed location  that  the  cable  was  lo- 
cated and  the  fact  established  that  the 

driveway  had  been  moved  since  the 
cable  was  laid. 

The  use  of  a  camera  for  definitely 
locating  such  remote  points  is  quite 
simple  and  effective.  In  this  particu- 

lar case,  every  time  a  cable-joint  is 
located,  a  trench  intersection  made,  or 

any  other  point  of  possible  future  im- 
portance established,  photographs  taken 

of  the  place  in  question  from  at  least 
two  different  positions  are  made  and  the 
pictures  filed.  The  pictures  are  so  taken 
that  the  lines  of  sight  are  somewhere 
near  at  right  angles  to  each  other. 

A  small  camera  produces  results  that 
are  just  as  satisfactory  for  this  purpose 
as  those  produced  by  more  expensive 
outfits. 

Los    Ccrritos    Substation,    Long    Beach    District,    Southern    California    Edison    Company.      This    sub- 
station has  an  installed  capacity  of  3,000  kva.,  is  fed  at  11,000  volts  from  two  sources  and  distributes 

energy  over   several   2,300-volt   feeders   serving   both    industrial    and    lighting    load.      The    station    is 
somewhat   typical   of   distribution   installations   in   semi-residential   districts. 

TEN  LITTLE  LINEMEN 
Ten  little  linemen,  starting  for  the  line. 
One  fell  off  the  line  truck,  then  there 

were  nine. 
Nine  little  linemen,  raising  up  a  weight. 
One  let  go  the  hoisting  rope,  then  there were  eight. 

Eiglit    little    linemen,    climbing    up    to heaven. 

One  dropped  his  hand-axe,  then  there 
were  seven. 

Seven    little    linemen,    putting    up    the "sticks," 

One   let   go   his   pike-pole,   then   there 
were  six. 

Six    little    linemen    forgot    "she    was 

alive," 

One  stood  on  the  messenger,  then  there 
were  five. 

Five  little  linemen,  on  the  ground  once 

more. 

One  upset  the  solder  pot,  then  there 
were  four. 

Four  little  linemen,  trimming  up  a  tree. 

One  trimmed  the  "high  line,"  then  there 
were  three. 

Three   little   linemen,   hustling   to    get through. 

One  forgot  his  safety  belt,  then  there 
were  two. 

Two  little  linemen,  job  is  almost  done. 
Tapped  in  on  the  wrong  line,  then  there 

was  one. 

One    little    lineman,    the    last    of    the 
bunch. 

Swears   he'll   always   play   it   safe — IT 
PAYS,  STICK  TO  HIS  HUNCH! 
— Cactus  Points,   El  Paso  Electric  Ry.  Co. 
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Practical  Accounting  for  Contractors  and  Dealers 
BY  F.  V.   MITCHELL 

After  all  the  entries  made  up  to  this 
point  have  been  posted  to  the  proper 
General  Ledger  accounts,  the  items  of 
Overhead  Expense  that  were  not  allo- 

cated direct  to  a  department  are  dis- 
tributed over  the  three  departments  on 

the  vases  outlined  in  the  July  1,  1924, 
issue  of  the  Journal  of  Electricity. 
Departmental  Distribution  of  Over- 

head Expense  for  the  month  can  then 
be  prepared  from  the  General  Ledger 
Expense  Accounts  in  accordance  with 
illustration  contained  in  Fig.  1,  from 
which  the  following  monthly  closing 
journal  entry  is  made: 

to  $201.35  chargeable  to  Insurance  Ac- 
count were  taken  into  Accounts  Pay- 

able during  that  month  and  which  pre- 
miums applied  to  policies  covering  for 

a  period  of  one  year  as  customary.  Of 
course,  as  far  as  the  yearly  results  are 
concerned,  the  correct  Overhead  will  be 
obtained  under  this  method,  but  it  does 
to  some  •  measure  affect  the  current 
monthly  percentages.  Although  there 
is  some  objection  to  the  little  extra 
amount  of  clerical  work  incurred,  no 
doubt  remains  that  the  better  way  to 
obtain  a  truer  monthly  Overhead  is 
to    charge    such    items    to    a    Deferred 

Description Acct.  No.     Dept.  No. Dr. Cr. 

Worlc  in  Process  Account- 15                    1 
S2.712.82 Do    15                   2 

899.11 
1 

Merchandise   Account   .... 10                    1 

$2,712.82 
Do     10                    2 

899.11 Material  put  into  jobs dui 

ing 

October.  1924. 

There  are  two  interesting  features  in  Charges  Account  when  the  bills  are 
connection  with  the  data  compiled  as  taken  into  account  and  each  month  dur- 
shown  in   Fig.    1   that   are   well   worth      ing   the   yearly   period   covered   charge 
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Fig.   1. 

one-twelfth  of  the  total  to  Expense 

through  journal  entry.  The  debit  bal- 
ance remaining  in  the  Deferred  Charges 

Account  at  the  end  of  each  month  would 

represent  tlie  unexpired  values  of  In- 
surance Premiums  or  Taxes  and  Li- 

censes paid  in  advance,  and  would  be 
carried  on  the  Balance  Sheet  as  an 
Asset. 

Second,  it  -will  be  noted  that  the  In- terest and  Discount  Account  showed  a 
net  credit  balance  of  $48  for  the  month 
and  is  a  deduction  for  the  total  Over- 

head for  that  month.  This  result  is 
perfectly  in  order  as  the  total  amount 
of  discount  earned  as  shown  in  the  Cash 
Book-Journal  was  $81,  whereas  the  total 
amount  of  discount  allowed  was  $33. 
The  net  credit  balance  may  not  show  as 
large  an  amount  at  other  times,  espe- 

cially if  any  Notes  Payable  are  taken 
out  with  a  bank,  in  which  event  the 
interest  on  same  would  be  charged  to 
this  account  when  paid.  However,  the 
amount  earned  by  discounting  Accounts 
Payable  Invoices  and  credited  to  this 
account  will  always  be  considerably  in 
excess  of  the  charges  to  the  account, 
even  though  it  may  be  necessary  at 
times  to  negotiate  a  loan  from  a  bank 
on  an  interest-bearing  note  to  provide 
the  necessary  funds  to  take  advantage 
of  cash  discounts  offered  if  bills  are 
paid  upon  stipulated  dates.  Therefore, 
any  net  amount  earned  in  this  manner 
is  justly  a  deduction  from  Overhead 
Expense,  because  any  interest  paid  on 
past  due  Accounts  Payable  (the  direct- 

ly opposite)  would  necessarily  be  a 
charge  to  Overhead  Expense. 

Now  that  the  total  amount  of  Over- 
head Expense  chargeable  to  the  Wiring 

and  Fixtures  Departments  has  been 

ascertained,  the  List  of  Labor  and  Ma- 
terial put  into  jobs  during  the  month 

carrying  their  exact  proportion  of  the 
total  Overhead  for  the  month,  is  shown 
in  Fig.  2.  It  will  be  noted  that  the 
total  amounts  of  Labor  on  this  list  are 
the  same  as  that  which  appeared  in  the 
distribution  of  the  payroll  journal  entry 
charged  to  Work  in  Process  Account  in 
the  Dec.  15,  1924,  issue  of  the  Journal 
of  Electricity,  and  the  following  jour- 

nal entry  is  made  for  the  total  amounts 
of  material  that  are  shown  on  this  list 
and  which  amounts  have  been  ascer- 

tained from  the  Job  Cost  Sheets: 

mentioning  at  this  point.  First,  it  will 
be  noted  that  no  charge  appeared  in  the 
books  on  the  Taxes  and  License  Ac- 

count for  the  month  of  October,  1924, 
and  that  a  charge  of  $201.35  appeared 
on  the  Insurance  Account  during  that 
month.  This  result  was  due  to  the  fact 
that  no  bills  were  taken  into  Accounts 
Payable  during  the  month  that  would 
have  been  chargeable  to  Taxes  and  Li- 

cense Account,  whereas  bills  amounting 

Description  Acct.  No.  Dept.  No.  Dr.  Cr. 

Work  in  Process  Account           15  i  $1,374.69 
Do            15  2  911.13 

Cost  of  Goods  Sold — Overhead           52C  3  276.03 
Overhead   Expense   Clearing  Acct.  60  to  73  $2,561.85 

Departmental  Distribution  of  Overhead  Expense — Month  of  October,  1924. 
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New    Industrial    Application    of 
Electric  Heaters 

Among  the  most  recent  industrial  ap- 
plications of  electricity  is  its  use  in  the 

sweating  rooms  of  fruit  packing  plants 
in  the  West,  where  lemons,  oranges  and 
grapefruit  are  sweated  before  ship- 

ment. In  the  past  this  process  was  car- 
ried on  with  coal  oil  burners  to  supply 

the  necessary  heat,  but  when  a  cleaner 
method  was  sought,  engineers  turned  to 
electricity.  Upon  the  installation  of 
electric  heaters  in  sweating  rooms,  tests 
were  conducted  to  discover  the  relative 
cost  of  the  new  method.  As  a  result  it 
was  found  that  the  electric  heaters 
were  not  only  more  satisfactory  than 
the  oil  burners,  but  were  less  expensive 
to  operate. 

The  process  of  sweating  fruit  usually 
takes  place  in  rooms  approximately  25 
ft.  long,  15  ft.  wide  and  10  ft.  high. 
When  coal  oil  was  used  in  the  operation, 
the  burners  were  partially  smothered 
to    generate    a    necessary    amount    of 

ethylene  gas  for  properly  sweating  the 
fruit.  With  the  installation  of  electric 
heaters  the  gas  is  supplied  in  tanks  and 
the  heat  is  turned  on  only  long  enough 
to  keep  the  temperature  of  the  rooms 
up  to  between  75  and  85  deg.  F.,  the 
temperature  required  for  the  best  re- 

sults from  the  process.  The  fruit  is 
left  in  the  sweating  room  for  from 
three  to  five  days,  during  which  time 
the  ethylene  gas  and  the  heat  cause  in- 

creased respiration  by  opening  up  the 
pores  of  the  fruit  and  so  prepare  it  for 
shipment  with  less  danger  of  spoilage. 
An  installation  of  several  heating 

systems  in  the  sweating  rooms  of  the 
Whittier  Select  Fruit  Growers'  Associa- 

tion of  California  was  made  recently  by 
the  Westinghouse  Electric  &  Manufac- 

turing Company.  Each  sweating  room 
was  provided  with  a  heating  unit  con- 

sisting of  four  standard  Westinghouse 
space  heaters  mounted  in  a  sheet  metal 
box.  The  current  in  the  heaters  can  be 
controlled  either  automatically  or  man- 

ually, so  that  the  heat  is  turned  on 
only  at  the  times  when  it  is  needed. 
Such  control  is  an  important  factor  in 
the  economy  of  the  new  method  of 
heating  the  sweat  rooms. 

Bottom  view  of  the  assembled  heater,  showing 
the  space  heaters  in  place  with  a  deflecting 
plate  mounted  outside  the  heater  to  allow  free 
circulation  of  air  between  the  plate  and  the 

outer  walls  of  the  heater. 

Many  Electragists  Adopt  Business 
Principles  of  U.  S.  C.  of  C. 

The  principles  of  business  conduct, 
drawn  up  by  the  United  States  Cham- 

ber of  Commerce  and  indorsed  by  reso- 
lution at  the  1924  annual  convention  of 

the  Association  of  Electragists,  Inter- 
national, are  being  accepted  by  many 

individual  members  of  the  A.E.I.,  over 
350  having  returned  signed  cards  in  the 
first  weeks  after  the  cards  were  dis- 

tributed to  the  membership. 

The  acceptance  of  the  twelve  princi- 
ples enumerated  by  the  Chamber  of 

Commerce  binds  the  member  to  carry 
on  his  business  with  constant  and  effi- 

cient endeavor  to  reduce  the  cost  of  dis- 
tribution, to  keep  the  quality  of  his 

merchandise  on  the  highest  levels  and 
to  give  fair  treatment  to  customers, 
management  and  labor  and  always  to 
endeavor  to  render  public  service  of  the 
greatest  value. 

The  firms  and  individuals  pledging 
themselves  to  the  observance  of  these 
rules  receive  certificates  from  the 
Chamber  of  Commerce  for  display  in 
their  stores  and  offices  to  show  that 
they  have  accepted  the  obligation  of 

•  maintaining  high  standards  in  their 
business. 

New   Switch   Box  -Hanger   Saves 
Time  in  Construction  Work 

Due  to  the  continually  mounting  labor 
costs  of  electrical  construction,  the 
thinking  contractors  are  looking  more 
and  more  for  devices  that  will  save 
labor.  Outlet  and  switch  box  supports 
have  become  almost  universally  used,  as 
it  is  easy  to  see  their  great  labor-saving 
possibilities.  According  to  statistics 

presented  by  several  of  the  more  suc- 
cessful contractors,  costs  of  mounting 

boxes  with  old-style  wood  backings  vary 
from  15  to  25  cents  per  outlet,  accord- 

ing to  conditions.  Their  records  show 
that  from  5  to  10  cents  per  outlet  can 
be  saved  by  using  one  of  the  better 
types  of  supports  now  on  the  market. 

One  of  the  most  convenient  devices 
recently  produced  is  illustrated  in  the 
accompanying  cuts.  These  are  manu- 

factured by  the  Handy  Hanger  Manu- 
facturing Company  of  San  Francisco, 

Calif.  The  method  of  using  the  ceiling 
outlet  support  is  apparent.  The  switch 
box  is  secured  to  the  support  by 
means  of  two  lugs  that  are  hammered 
over  the  ears  of  the  box.  The  unit  as 
a  whole  is  then  nailed  to  one  stud.  The 
support  is  of  sufficient  length  to  allow 
the  plate  to  clear  a  6-in.  door  casing. 

Handy  switch  box  hanger  produced  by  San 
Francisco  manufacturer  for  saving  time  in 

mounting  switch  boxes.  The  hanger  is  fastened 
to  the  stud  by  driving  two  nails. 
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Electricity  Is  Now  Used  by  San  Francisco  Banks 
Extensive  Application  Is  Being  Made  for  Heating  Premises  and  for 

Equipment  of  Rest  Rooms  and  Cafeterias 
New  fields  of  electrical  construction 

activity  are  constantly  opening  up  to 
contractors  and  dealers.  One  of  the 
most  recent  commercial  applications  to 
reach  considerable  proportions  is  that 
of  electric  heating  and  cooking  in  banks. 

electric  cooking  equipment  for  company 
cafeterias  have  added  materially  to  the 
efficiency  of  the  forces  and  have  created 
an  atmosphere  of  good  will.  The  ability 
to  buy  a  hot  meal  of  excellent  quality 
at  a  price  about  50  per  cent  of  the  regu- 

Switchboard  installed  by  Victor  Lemoge,  electragist  of  San  Francisro,  Calif.,  in  the  Anglo-London- 
Paris  Bank  of  that  city.  The  board  is  of  the  latest  "dead-front"  type  and  was  manufactured  by  the 
Drendell  Electric  &  Manufacturing  Company  of  San  Francisco. 

Among  the  more  recent  installations 
of  this  nature  are  those  in  various  banks 
in  San  Francisco,  Calif.  Electric  heat- 

ers  for   maintaining    temperature    and 

lar  restaurant  rates  contributes  largely 

to  the  employees'  welfare  and  helps  to 
raise  the  morale  of  the  organization. 
Ihis    service   is   appreciated   for   many 
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reasons.  In  stormy  weather  it  permits 
employees  to  have  a  hot  lunch  without 
going  out  into  the  wet;  on  days  when 
an  employee  wants  to  do  shopping, 

lunch  may  be  quickly  disposed  of  with- 
out loss  of  time  in  going  to  a  restaurant 

and  there  waiting  for  service;  em- 
ployees are  always  certain  to  enjoy  the 

highest  quality  foods  prepared  by 
skilled  hands;  there  is  no  question  as 
to  the  cleanliness  of  the  food  or  utensils, 
and  employees  may  aid  in  the  makeup 
of  the  menu. 

One  of  the  most  extensive  installa- 
tions in  bank  cafeterias  is  that  of  the 

Anglo-London-Paris  Bank,  San  Fra,n- 
cisco,  Calif.,  where  about  two  hundred 
employees  are  served  daily,  all  the  food 
being  prepared  on  electric  cooking 
equipment.  Two  sections  of  heavy-duty 
range  are  installed,  together  with  elec- 

tric broiler,  coffee  urn  and  a  steam 
table.  A  staff  of  Chinese  stewards  pre- 

pares and  serves  the  food. 
The  Anglo-California  Bank  has 

adopted  electricity  for  heating  its  branch 
institutions  as  they  are  opened,  and  al- 

ready has  installed  this  type  of  heating 
apparatus  in  its  branch  at  Market  and 
Ellis  Streets,  San  Francisco.  The  heat- 

ers are  installed  in  the  walls  whei'ever 
general  heating  is  desired,  and  portable 
heaters  are  furnished  for  the  pi'ivate offices.  Thermostats  are  installed  for 
automatic  temperature  control.  The 
accompanying  illustrations  show  some 
of  the  installations  of  electrical  equip- ment referred  to. 

Installation    of   electric    air    heater    in    wall    beneath    teller's    windows    in   branch    tank    of    Anglo- Cahfornia  Trust  Company,  San  Francisco,  Calif.      Poi-table  heaters  are  used  in  private  offices,  rest 
rooms  and  safety  deposit  customers'  private  rooms. 

Electrical  Inspectors'  Association Formed  in  California 
Through  the  efforts  of  Claude  W. 

Mitchell,  electrical  engineer  of  the 
Board  of  Fire  Underwriters  of  the  Pa- 

cific, San  Francisco,  and  H.  W.  Stitt, 
city  electrician,  Fresno,  Calif.,  the  Cali- 

fornia Association  of  Electrical  In- 
spectors was  formed  recently  at  a  meet- 

ing at  Long  Beach,  Calif.  The  member- 
ship of  this  association  is  made  up  of 

the  heads  of  electrical  departments  of 
many  of  the  municipalities  of  Califor- 

nia and  of  various  assistants  in  elec- 
trical inspection  departments. 

The  objects  in  the  formation  of  the 
organization  were  the  improvement  of 
methods  of  installation,  maintenance 
and  use  of  electrical  wiring  and  equip- 

ment; and  the  reduction  of  fire  and 
personal  hazards  from  electrical  causes 

by  obtaining  and  circulating  informa- 
tion regarding  electrical  rules  and  regu- 

lations for  electrical  practice.  It  is  also 
the  purpose  to  institute  efficient  and 
uniform  methods  of  inspecting  and  su- 

pervising electrical  installations;  to 
establish  a  \iniform  interpretation  of 
national,  state,  county  and  city  rules 
and  regulations  relating  to  the  installa- 

tion of  electrical  wiring  and  equip- 
ment, and  to  promote  closer  cooperation 

between  the  different  branches  of  the 
electrical  industry  and  allied  interests. 

Twelve  different  cities  sent  represen- 
tatives to  the  initial  meeting,  as  did 

also  the  Board  of  Fire  Underwriters  of 
tlie  Pacific  and  the  Industrial  Accident 

Commission,  George  A.  Kimball  repre- 
senting the  latter  body.  The  1923  edi- 

tion of  the  National  Electrical  Code 
formed  the  major  topic  of  discussion, 
and  considerable  time  was  spent  on  the 
subject  of  single-pole  fussing,  identified 
conductors,  services,  fusing  on  grounded 
circuits,  as  well  as  the  grounding  of 
secondaries  of  transformers. 
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There  are  three  classes  of  member- 
ship: Active,  associate  and  industrial. 

The  first  of  these  covers  those  who  are 
engaged  in  inspecting  or  supervising 
the  inspecting  of  electrical  installations, 
in  behalf  of  city,  county,  state  or  na- 

tional authorities  or  some  insurance  or- 
ganization. An  associate  member  is 

one  who  is  engaged  in  inspecting  or  su- 
pervising the  inspection  of  electrical  in- 

stallations on  behalf  of  public  service 
agencies.  An  industrial  member  is  one 
who  is  engaged  in  the  electrical  indus- 

try as  engineer,  contractor,  manufac- 
turer or  representative  of  one  of  these 

classes  of  industry. 
The  officers  for  the  first  year  of  its 

organization  are:  H.  W.  Stitt,  city  elec- 
trician, Fresno,  Calif.,  president;  R.  W. 

Abright,  city  electrician,  Long  Beach, 
Calif.,  vice-president;  C.  W.  Mitchell, 
electrical  engineer,  Board  of  Fire  Un- 

derwriters of  the  Pacific,  San  Fran- 
cisco, Calif.,  secretary. 

An  Electrical  Cross-Word  Puzzle 
Contributed  by  Engineer 

The  following  cross-word  puzzle,  us- 
ing terms  common  to  the  electrical 

business,  was  devised  by  Claude  W. 
Mitchell,  electrical  engineer  of  the 
Board  of  Fire  Underwriters  of  the  Pa- 

cific, San  Francisco,  Calif.  Those  who 
are  cross-word-puzzle  fans  will  un- 

doubtedly have  a  pleasant  hour  solving 
this  latest  product  of  the  electrical  in- 

dustry. The  answer  to  this  puzzle  will 
be  published  in  the  Jan.  15,  1925,  issue 
of  the  Journal  of  Electricity. 
Horizontal 

1.  Below  600  volts  (abbr.*). 
2.  What    your    radio    battery    needs 

when  you  try  to  show  off  your 
set. 

7.    Describes    a    knife    switch    which 
works  in  two  directions  (abbr.*). 

10.    It  runs  from  the  Ferry  Building  to 
the  Beach. 

12.    Units  of  conductance. 
14.  A    foot    used    in    lumber   measure 

(abbr.*). 
15.  Switch  used  on  house-lighting  cir- 

cuits. 

17.  Much  sought  after  in  the  principal 
"business"  of  all  electrical  con- 
ventions. 

18.  What  an  electrical  man  will  never 
do. 

20.  A    measure    of    flow    of    liquids 
(abbr.*). 

21.  We  are  from  this  place  when  they 
tell  about  the  success  of  public 
ownership. 

24.    An  electrical  detour. 
26.    Several  transformers. 
29.  Gymnotus  electricus. 
30.  The  original  loud  speaker. 
31.  Current  strength. 
36.  A  society  of  electrical  engineers 

(abbr.*) 38.  3.14159 
39.  May  be  expressed  in  circular  mils. 
41.  Twin  wires  (abbr.*). 
42.  A  voltaic  cell  having  a  zinc-plati- 

num couple,  the  elements  of 
which  are  used  with  electrolytes 
of  sulphuric  and  nitric  acids  re- 

spectively.    (Possessive.) 
43.  The  latest  type  of  gas  bag. 
45.  An  engineer  who  is  of  great  as- 

sistance to  the  electrical  engineer 

(abbr.*). 47.    Not  a  closed  circuit. 

49.    200,000  volts  (abbr.*). 
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Cross-word  puzzle  devised  by  Claude  W.  Mitchell,  electrical  engineer  of  the  Board  of  Fire  Under- 
writers of  the  Pacific,  San  Francisco,  Calif. 

50.  One  form  of  drive. 

51.  It  helps  to  hold  up  a  pole. 
53.  Where  the  light  goes  when  it  goes 

out. 
54.  What    most    key    fitters    and    bell 

hangers  call  themselves  (abbr.*). 
55.  Main  lines. 

56.  Not    all    operated    by    electricity 

(abbr.*). 
Vertical 

1.    Edison   made   one;    you   can   make 
light  of  it. 

3.  A    term    sometimes    employed    for 

magnetization  curves  (abbr.*). 
4.  One  of  the  copper  bars  on  an  alter- 

nating current  switchboard  (2/3 
abbr.*). 

5.  Wireless. 

6.  1/24  pennyweight  (abbr.*). 
8.  Branches  on  a  circuit.     Good  night. 
9.  Mathematical  expressions. 

11.    The  man  who  handles  the  throttle. 

13.    Electragist's    expression    when    he 
closes  a  deal  (abbr.*). 

16.    Add  "E"  to  it  and  make  a  monkey 
of  it. 

18.  A  radio  magazine. 
19.  Type  of  H.T.  switch. 
24.  Part  of  a  railway  signal  system. 
25.  A  gas  about  which  we  have  heard 

much  lately  (symbol). 

27.  1,000  volts  (abbr.*). 
28.  Used  in  storage  batteries. 

32.  1,000,000  (abbr.*). 
33.  In  the  case  of  a  vibrating  body,  the 

time  or  the  angle  reckoned  from 
the  point  of  starting  to  the  point 
of  maximum  positive  elongation. 
Also  an  interval  of  time. 

34.  Used  to   fasten   parts   of   a   metal 
tank  together. 

35. 
37. 

40. 44. 
46. 
48. 

50. 

52. 
53. 

A  would-be  rival  of  electricity. 
Equal  to  voltage  in  the  simple  D.C. 

formula  (abbr.*). 
Maybe  you  think  this  puzzle  is. 
One  terminal  of  a  battery  (abbr.*). 
An  assembly  of  radio  apparatus. 
Lots  of  them  used  on  machinery, 

etc.  If  you  stay  with  this  long 

enough  you'll  be  one. 
Usually  found  back  of  a  switch- 

board. 
Period  of  oscillation  of  the  Water 

and  Power  Act  (abbr.*). 
What  we  all  like  to  get  on  our 

plans. 
*abbr.=abbreviation. 

Sell  Convenience  Outlets  for  Store 
Window  Display 

An  investigation  into  the  matter  re- 
veals the  fact  that  surprisingly  few 

stores  have  an  adequate  number  of  con- 
venience outlets  wired  into  their  win- 

dows. It  also  appears  true  that  those 
outlets  that  are  already  installed  have 
not  been  placed  with  reference  to  their 
most  convenient  and  beneficial  use.  It 

seems  that  there  is  a  big  field  for  con- 
tractors in  supplying  the  deficiency  ex- 

isting in  this  respect  and  in  thus  mak- 
ing it  possible  for  dealers  to  use  their 

windows  to  better  advantage  not  only 
at  night  but  in  the  daytime  as  well. 
Furniture  stores  in  particular  depend 
largely  upon  convenience  outlets  for  the 
proper  display  of  floor  and  table  lamps, 
and  music  dealers,  drug  stores,  hard- 

ware stores  and  other  retail  merchants 
offer  good  prospects  for  this  class  of 
work. 
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BETTER   MERCHANDISING 

Answering  the  Appliance  Operating  Cost  Question 
Appliance  Rating  Boaz-d  of  Public  Service  Company  of  Colorado  Shows 

Cost  Per  Hour  for  Any  Lamp  Socket  Device 

Since  the  announcement'  concerning 
the  appliance  rating  board  of  the  Boul- 

der, Colo.,  office  of  the  Public  Service 
Company  of  Colorado  (Journal  of  Elec- 

tricity, Dec.  1,  1923,  page  409),  many 
requests  have  come  from  appliance 
merchandisers  for  further  details  con- 

cerning the  device. 
As  originally  announced,  the  appli- 

ance rating  board  is  designed  as  a  de- 
vice for  visually  showing  to  the  pros- 

pective appliance  customer  the  actual 
operating  cost  of  the  particular  appli- 

ance or  lamp  under  consideration.  The 
board  is  capable  of  showing  the  operat- 

ing cost  per  hour  of  any  lamp  or  appli- 
ance, using  1  kw.  or  less,  that  is  carried 

by  the  Boulder  office  of  the  company, 
where  it  is  installed. 

The  appliance  rating  board  consists 
of  a  meter  panel,  3  ft.  high  and  4  ft. 

Specially    calibrated    ammeter    mounted    on    the 
appliance  rating  board. 

wide,  on  which  are  mounted  a  standard 
watt-hour  meter  and  an  ammeter  cali- 

brated to  read  cents  per  hour.  The 
costs  of  operating  the  electrical  devices 
are  shown  on  two  scales, .  both  direct 
reading,  that  appear  on  the  ammeter. 
The  outer  scale  is  calibrated  for  the 
Boulder  lighting  rate,  which  is  11  cents 
per  kw-hr.,  and  the  inner  scale  applies 
to  the  power  rate  of  4  cents  per  kw-hr. 

Along  the  top  of  the  board  are  seven 
flush  sockets  in  a  row  in  which  have 
been  placed  15,  25,  40,  50,  75,  100  and 
200-watt  lamps.  Between  the  watt-hour 
meter  and  the  ammeter  is  a  doorbell 
transformer,  with  a  push  button  and  a 
buzzer.  In  a  row  along  the  bottom  of 
the  board  are  eight  toggle  switches 
wWch  control  the  seven  lamps  and  the 
doorbell  transformer.  Below  these  are 
a  flush  receptacle  connected  to  the  line 
and  a  receptacle  with  toggle  switch  and 
pilot  light. 

The  board  is  placed  on  a  table  in  the 
salesroom  and  is  available  at  any  time. 
The  wiring,  all  done  from  the  rear,  is 
neat,  and  the  rear  of  the  board  presents 
an  attractive  appearance  as  the  wood  is 
the  same  color  as  the  front.  By  mak- 

ing the  back  of  the  panel  attractive,  the 
designers  have  made  it  practicable  to 
use  the  board  at  any  location. 

In  designing  the  board,  F.  H.  Hender- 

found  to  be  entirely  satisfactory  and 
has  aided  salesmen  considerably  in  sell- 

ing electrical  appliances.  The  board,  as 
constructed  by  Mr.  Lang,  was  fitted 
with  a  Wooden  panel  and  the  builder  be- 

lieves that  a  better  job  would  result  if 
slate  were  used  instead  of  wood.  Other- 

wise, the  use  of  the  device  has  shown 
no  defects  and  the  builders  are  of  the 
opinion  that  no  other  changes  in  the 
original  design  are  advisable. 

With  the  wiring  diagram  of  the  ap- 
pliance rating  board  any  electrician 

could  reproduce  the  one  used  by  the 
Boulder  sales  department.  The  cost  of 
the  device  is  such  that  the  investment, 

Pilot     Uom^ 

PUBUIC    SERVICE  COMPAHV  OF   COI.ORAOO 

V/lrtn^     Diogrom      of     At>)>liance    RoAino    Board 

Wiring  diagram  of  appliance  rating  board  of  the  Public  Service  Company  of  Colorado. 

son,  Boulder  manager  of  the  Public  Ser- 
vice Company  of  Colorado,  cooperated 

with  J.  T.  Lang,  who  did  the  actual 
construction  work.  The  idea  for  the 
board  was  secured  from  a  panel,  at  the 
Loveland  office  of  the  company,  which 
incorporated  only  lamps  and  an  am- 

meter. The  total  cost  of  the  board  as 
built  for  the  Boulder  office  was  between 
?75  and  $80. 

The  wiring  diagram  of  the  appliance 
rating  board  used  by  the  Boulder  office 
of  the  Public  Service  Company  of  Colo- 

rado is  reproduced  herewith.  This  dia- 
gram shows  the  method  of  connecting 

the  various  outlets  so  that  current  for 
operating  the  lamps  and  appliances  may 
be  measured  on  the  specially  calibrated 
ammeter.  A  close-up  view  of  the  am- 

meter used  also  is  presented  upon  this 
page.  The  scale  placed  on  the  ammeter 
was  drawn  by  the  designers  of  the 

panel. The  appliance  rating  board  has  been 

made  in  Boulder,  has  been  returned  in 
the  increased  sales  volume  that  followed 
the  installation. 

The  utility  of  the  board  at  the  Boul- 
der office  has  been  found  to  apply  not 

only  to  the  sale  of  appliances,  but  also 
to  the  adjusting  of  complaints.  By 
using  the  ammeter  to  show  the  cus- 

tomer the  actual  operating  cost  of  the 
appliance,  instead  of  figuring  the  con- 

sumption of  particular  devices  and  then 
giving  the  customer  a  figure  which  may 
not  be  understood,  the  salesman  adjust- 

ing the  complaint  can  actually  show  the 
cost  of  operating  the  devices  and  in  this 
way  present  a  convincing  argument. 

The  Electric  Heating  &  Manufactur- 
ing Company,  Seattle,  Wash.,  has  the 

contract  to  equip  eleven  new  residences 
now  under  construction  in  that  city  by 
Mylroie  &  Chapman,  with  electric  heat- 

ing systems.  Contracts  call  for  the 
Apfel  heating  systern. 
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Display  room  of  the  International    Electric   &  Machinery   Company. 
facilitates  the  handling  of  motors. 

This   overhead   track    system 

Making  the  Motor  Dealer's  Shop  More  Efficient 
International  Electric  &  Machinery  Company  Adopts  Layout  That 

Cuts  in  Half  Time  Spent  in  Repairing  Motors 

Probably  one  of  the  most  difficult 
problems  of  the  electric  motor  house  is 
the  arranging  of  departments  so  that 
work  can  be  handled  with  minimum 
effort.  Add  to  this  the  fact  that  the 
dealer  desires  to  present  an  attractive 
store  room  and  display  window  and  the 
problem  is  further  complicated. 

A  solution  to  the  problem  has  re- 
cently been  worked  out  by  the  Interna- 
tional Electric  &  Machinery  Company 

of  Los  Angeles,  Calif.  Under  the  direc- 
tion of  F.  T.  Broiles,  president  of  the 

company,  an  arrangement  has  been  de- 
signed which  permits  the  company  to 

service  motors  in  one-half  of  the  time 
that  was  required  before  the  new  sys- 

tem was  installed.  At  the  same  time 
the  building  is  so  arranged  that  display 
windows,  containing  exhibits  of  motors, 
lamps  and  various  classes  of  machinery, 
are  presented  to  the  passing  public. 

In  planning  the  layout  for  the  build- 
ing Mr.  Broiles  laid  out  a  definite  route 

for  all  work  to  follow  and  fitted  this 
route  and  the  general  characteristics  of 
the  building  together.  As  a  result  of 
this  routing  plan  motors  that  are  to  be 
repaired  enter  the  building  in  the  rear 
and  are  first  taken  to  the  inspection  de- 

partment. This  department  is  situated 
on  the  first  floor  and  is  eqmpped  with 
a  large  test  panel  to  enable  the  mechan- 

ics to  locate  the  trouble.  If  tests  show 
that  the  motor  is  in  need  of  mechanical 
repair,  such  as  bearing  replacement,  it 
is  delivered  to  the  mechanical  depart- 

ment located  on  the  same  floor.  If  elec- 
trical repairs  are  needed  the  motor  is 

taken,  via  hydraulic  elevator,  to  the 
electrical  department  on  the  second 
floor.  After  all  repairs  are  made  the 
various  parts  are  sent  to  the  assembly 
department  and  when  assembled  the 
motor  is  subjected  to  thorough  tests  for 
several  hours.  The  last  operation  is 
the  painting  of  the  -motor.  This  work 
is  done  with  the  aid  of  compressed  air 
and  it  has  been  found  that  the  cost  is 
small  and  the  reaction  of  the  customer 
is  exceedingly  favorable. 

The  organization  of  each  department 
has  also  been  given  close  attention  by 
Mr.  Broiles.  Each  department  is  in- 

structed to    specialize    upon    only    one 

class  of  work  and  mechanics  fitted  to 
do  that  work  are  the  only  ones  that  are 
placed  there.  By  thus  specializing  the 
work  of  each  man,  repair  jobs  have 
been  speeded  up  and  better  results  have 
been  secured  in  all  departments. 

Mechanical  equipment  of  the  latest 
desigrn  has  been  installed  in  the  various 
departments.  In  the  machine  shop  there 
are  drill  presses,  bench  drills,  power 
saw,  power  press,  four  lathes  and  sev- eral smaller  machines.  The  electrical 

department  in  addition  to  being  sepa- 
rated from  other  departments  is  sub- 

divided in  small  motor  repair  section, 
rewinding  section,  and  coil  section. 
Each  of  the  six  work  benches  in 
the  electrical  department  is  equipped 
with  several  test  switches  in  order  tJiat 
all  work  can  be  completed  at  the  bench 
without  the  necessity  of  taking  the 
part  to  another  section  of  the  room,  to 
be  tested.  A  separate  stock  room  is 
maintained  for  the  repair  department 
in  oi'der  that  the  work  of  this  depart- 

ment and  of  the  contracting  and  instal- 
lation department  may  be  entirely  sep- 

arate. 

Installation  work  is  done  by  a  depart- 
ment that  is  independent  of  all  other 

company  activities.  A  foreman  is  in 
charge  of  the  department  and  it  is  his 
duty  to  see  that  the  proper  men  are 
assigned  to  each  job.     The  foreman  is 

also  responsible  for  the  checking  of  the 
time  cards  of  his  men,  this  being  done 
every  day  instead  of  once  a  week.  As 
the  departm.ent  has  its  ovsm  stock  room, 
the  clerk  in  charge  of  this  is  expected 
to  carefully  check  all  material  either 
going  to  or  coming  from  all  jobs.  The 
stock  clerk  also  checks  the  time  cards 
of  the  men,  as  he  is  familiar  with  the 
location  of  the  men  in  the  department. 
In  order  to  secure  satisfactory  work 
the  first  time  that  it  is  done,  the  com- 

pany has  made  a  rule  that  all  correc- 
tions to  defective  work  must  be  made 

on  the  electrician's  time.  Few  com- 
plaints have  been  received  since  the 

application  of  the  rule  and  it  is  the 
company's  opinion  that  the  regulation 
is  largely  responsible.    . 
The  moving  of  motors  about  the 

building  has  been  given  serious  consid- 
eration by  Mr.  Broiles.  It  is  his  con- 
tention that  much  needless  expense  is 

ordinarily  entailed  in  doing  this  work 
and  that  suitable  equipment  would  solve 
the  problem.  In  the  building  of  the 
International  Electric  &  Machinery 
Company  a  system  of  overhead  tracks 
and  hydraulic  trucks  is  employed  to 
facilitate  the  handling  of  heavy  motors. 
When  a  motor  is  received  at  the  rear 
entrance  it  is  picked  up  by  a  3-ton 
crane,  operated  by  one  man,  and  is  then 
transferred  to  a  removable  truck  plat- 

form. This  platform  is  then  loaded 
onto  a  hydraulic  truck  and  delivered  to 
the  inspection  department.  When  it  is 
necessary  to  deliver  the  motor  to  the 
electrical  department,  the  platform  on 
which  the  motor  stands  is  placed  on  the 
truck,  and  by  means  of  the  hydraulic 
elevator  is  taken  to  the  second  floor. 
The  motor  and  the  removable  truck 
platform  are  not  separated  until  the 
motor  is  ready  for  delivery.  For  mov- 

ing motors  between  the  rear  of  the  first 
floor  and  the  display  room  an  overhead 
track  system  has  been  installed. 

The  company  has  also  devoted  much 
attention  to  its  sales  force.  As  the 
concern  carries  a  line  of  crushers,  mills, 
air  compressor  units,  pumps,  generator 
sets,  puUeys  and  belting  the  salesman 
on  approaching  the  customer  does  not 
limit  his  sales  talk  to  motors.  When 
it  is  determined  just  what  the  customer 
intends  to  do  vsdth  the  equipment,  this 
information  is  turned  over  to  the  com- 

pany's engineering  department.  This 
department  recommends  the  type  of 
equipment  best  suited  to  the  work.  This 
service  has  been  greatly  appreciated  by 
customers  of  the  company  who  find  that 
the  expert  advice  often  saves  them 
money  in  addition  to  supplying  them 
with  the  right  equipment. 

Electrical  depaxtment  which  is  divided  into  sections  for  various  classes  of  repair  work. 
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Selling  Appliances  for  Use  Every  Day  in  the  Year 

Valley    Electrical    Supply    Company    Places     736     Percolators    in 

Fresno  Homes  in  Two- Week  Sales  Campaign 

The  electric  iron  has  been  considered 

a  necessity  in  the  American  home  for 

some  time.  It  is  purchased  and  re- 
placed or  repaired  from  time  to  time  as 

the  occasion  demands.  As  the  real  util- 
ity of  it  is  appreciated  fully  by  the 

housewife  and  as  the  appliance  is  so 

very  popular,  H.  H.  Courtright,  man- 
ager of  the  Valley  Electrical  Supply 

Company,  Fresno,  Calif.,  believes  that 
in  the  San  Joaquin  Valley  the  market 

for  the  electric  iron  is  nearer  the  satura- 

tion point  than  it  is  for  any  other  house- hold electric  appliance. 
In  arriving  at  this  conclusion,  the 

company  endeavored  to  analyze  the  sale 
of  other  appliances  from  their  various 
angles  to  determine  just  what  it  would 
mean  from  a  load-building  standpoint. 
In  analyzing  the  sales,  which  are  made 

ordinarily  over  the  counter,  the  conclu- 

this  requirement  it  must  be  of  unques- 
tionable quality  before  the  merchant  or 

the  power  company  could  afford  to  stake 

a  recognized  reputation  on  it.  In  pick- 
ing a  percolator  for  the  campaign  it 

was  decided  that  if  the  price  could  be 

kept  around  $5  and  the  appliance 
at  this  price  offered  to  the  customer  on 

very  liberal  tei-ms,  it  would  quite  ma- 
terially increase  the  field  from  which  the 

Valley  Electrical  Supply  Company  could 

expect  to  draw  its  prospects.  The  8-cup 
percolator  made  by  the  Russell  Electric 
Company  was  the  one  to  be  featured  in the  campaign. 

In  putting  on  this  campaign  it  was 

planned  that  all  sales  should  be  han- 
dled by  the  company's  normal  sales force  from  its  retail  store,  using  no 

house-to-house  salesmen,  but  depending 

entirely   on   direct   by   mail   and  news- 
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announcement,  and  the  Firday  night 
preceding  and  the  Saturday  morning  of 

the  closing  day,  there  appeared  a  5-col- umn  21-in.  advertisement  as  a  final 
announcement.  All  of  this  publicity 
hammered  away  on  the  feature  of  the  $1 

allowance  for  the  customer's  old  coffee 
pot  on  the  purchase  price  of  the  perco- lator at  $5.75,  the  balance  of  $4.75  to 
be  paid  $1  down  and  $1.25  per  month. 
When  the  sale  closed  on  Saturday 

night,  the  count  showed  that  736  perco- lators had  been  disposed  of  in  the  two 
weeks'  campaign.  Twenty-six  per  cent 
of  the  sales  had  been  made  for  cash 
and  the  balance  on  a  terms  contract. 
AJter  the  campaign  had  been  closed, 
Mr.  Courtright  stated  that  he  was  con- 

fident that  a  large  percentage  of  these 
appliances  was  sold  to  people  who  had 
never  owned  an  electric  percolator  and 
in  all-  probability  never  would  have 
owned  one  were  they  forced  to  buy  the 

One  of  the  display  windows  used  to  attract  attention  to  the  offer  that  the  company  would  allow  the 
purchaser  $1  for  an  old  coffee  pot. 

sion  was  reached  that  a  large  majority 
of  these  appliances,  owing  to  the  price 
and  their  appearance,  on  entering  the 
home,  were  placed  on  the  shelf  or  in  the 
buffet.  The  housewife  hesitated  to  use 

them  promiscuously  as  she  found  it  nec- 
essary each  time  to  spend  a  great  deal 

of  time  and  effort  in  cleaning  and  pol- 
ishing them  before  they  were  in  shape 

to  go  back  on  display  again. 
This  meant  that  the  appliances  were 

used  but  once  or  twice  a  month,  and 
therefore  were  not  of  real  service  to  the 
housewife.  Likewise,  they  were  not  the 
source  of  revenue  to  the  power  com- 

pany that  they  should  be.  After  reach- 
ing this  conclusion,  it  was  decided  that 

an  appliance,  to  be  of  real  value  to  the 
power  company  from  a  revenue  stand- 

point, must  necessarily  be  less  expensive 
and  not  so  fine  in  appearance  that  it 
would  become  an  article  of  decoration 
rather  than  one  of  utility. 

The  company  kept  in  mind  that  in 
picking  an  appliance  which  would  meet 

paper  advertising.  These  points  having 
been  decided,  a  quota  was  set,  which  was 
based  on  5  per  cent  of  the  residence 
lighting  consumers  in  the  particular  dis- 

trict where  the  sale  was  to  be  staged. 
The  quota  which  was  assigned  on  this 
basis  was  734  percolators. 

The  advertising  program  as  laid  out 
consisted  of  a  combination  of  direct  by 
mail  and  newspaper  display.  A  broad- 

side, 12x21  in.,  printed  in  two  colors, 
was  mailed  to  each  of  the  14,000  light- 

ing consumers  on  the  Friday  preceding 
the  opening  date  of  the  sale.  On  Sat- 

urday evening  and  Sunday  morning 
prior  to  the  opening,  there  appeared  a 
5-column  21-in.  announcement  advertise- 

ment in  the  two  leading  newspapers, 
and  in  addition  to  this  there  appeared  in 
the  morning  and  evening  papers,  alter- 

nately, a  reasonably  good-sized  adver- 
tisement. This,  of  course,  kept  the  sale 

before  the  public  every  day. 
Three  days  before  the  closing,  the  ad- 

vertising took  on  the  tone  of  a  closing 
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For  Your  Old 
Coffee  Pot 

This 

Electric  Percolator 
Made  of  a  Pure  Sheet    Aluminum— Complete  with 

PluJ  and  Cord— At  a  Remarkably  Low  Price— $5.75 
"MEVER  hai  the  hoiuewifc  of  Frejno  bei 
^'  wilhiinopporlunityiuilUkclKti-wi 

seen  inch  a  remnrkablc  value  offered  in 

Percolator.    You  only  luvc  lo  jjoy  One  Dollar,  on 
turn  in  the  Old  Coffoo  Pot  for  One  Dollar,  the  bolone 

of  $3.75  nuiy  he  i>oid  in  Throe  E^^ual  Monthly  Pay- ments of  S1.2S  each 

Sale  Starts  Monday,  April-28th 

An  8-Cup  Guaranteed 
Electric  Percolator 

Rememb«r  the  Date.    Sale Stai:ts  Monday 

April  28th 
Brinft  Your  Old  Coffee  Pot 

The  broadside  shown  was  mailed  to  all  residen- 
tial customers  of  the  San  JoSquin  Light  &  Power 

Corporation. 

more  expensive  percolators  and  pay 
cash  for  them.  This  contention  is  fur- 

ther substantiated  in  making  a  check  of 
the  old  coffee  pots  which  were  turned 
in,  fully  90  per  cent  of  which  were  the 
old-style  gas  percolators  of  the  less  ex- pensive type. 

Sales  of  the  higher  class  and  more 
expensive  percolators  also  increased 
during  this  time.  The  appliance  busi- 

ness in  general  was  increased  quite materially. 

The  700  old  pots  which  are  shown  in 
the  photograph  were  each  damaged  by 
punching  a  hole  in  the  bottom  so  that 
they  could  not  be  used  again.  The 
entire  lot  was  sold  as  scrap  metal  to  a 

junk  dealer. 
In  conducting  the  campaign  the  Val- 

ley Electrical  Supply  Company  was  as- 
sisted by  W.  H.  Carter  and  P.  W.  Mc- 

Canley,  Pacific  Coast  representatives 
for  the  Russell  Electric  Company. 
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about.  This  done,  I  know  I  need  have 
no  fear  of  blind  alleys  or  pits  which  are 
digged  for  and  by  the  ignorant. 

10 — I   shall  not   roll   my   hoop   with 
double  -  crossers     nor     double  -  dealers. 

Attractive  lamp   window  display   of   the  New   State   Electric  Supply   &   Fixture   Company,   Phoenix, 
Ariz.     Lamps,  with  eyes,  mouth  and  other  features  painted  on  them,  were  used  to  form  heads  for 

the  dolls  seeoi   in  the  display. 

SOME  TALL  RESOLUTING 
By  Joe  Osier 

Now  is  the  time  for  the  boys  in  busi- 
ness to  crochet  some  New  Year  resolu- 

tions to  replace  the  frayed  promises 

made  when  John  '24,  deceased,  was  a 
sprout. 

To  assist  them  in  their  task,  I  offer 
the  following  suggestions,  snapped  out 
when  I  was  feeiing  particularly  well 
pleased  and  possessed: 
1 — During  the  coming  year,  I  shall  not 
hide  my  light  under  the  fabled  bushel, 
but  shall  advertise  my  shop,  my  busi- 

ness, my  wares  and  my  services  as 
much  as  my  means  will  permit. 

2 — I  shall  use  my  display  windows, 
dress  up  my  shop,  make  my  place  of 
business  as  attractive  as  a  bevy  of 
bathing  beauties. 

3 — ^I  shall  give  service  to  my  cus- 
tomers, The  best  will  be  just  right  for 

them.  I  shall  give  them  what  I  prom- 
ise when  I  promise  it  and  their  wishes 

shall  be  may  orders.  "Yes"  will  mean 
"yes"  on  my  premises,  and  "maybes" will  not  be  tolerated. 

4 — I  shall  not  argue  \vith  customers. 
If  they  insist  on  controversy,  I  shall 
direct  them  to  the  corner  cop.  I  shall 

smile  at  their  bleating  and  "sorry,  sir," 
them  out  of  the  league. 

5 — I  shall  not  cut  prices.  Even 
though  I  lose  a  million  sales,  I  shall  not 
drop  a  dime  nor  slice  a  cent.  One 
price — the  right  price — shall  obtain. 

6 — I  shall  beat  the  bushes  for  busi- 
ness and  not  wait  for  it  to  trickle  in. 

When  there  is  a  race  on,  I  shall  be 
among  the  starters.  And,  in  case  I  am 
left  at  the  post,  I  shall  not  squeal, 
squirm  nor  squawk. 

7 — I  shall  make  my  collections.  Yea, 
verily,  I  shall  gather  into  rny  till  the 
tin  that  is  my  due.  And,  in  case  this 
is  not  humanly  possible,  I  shall  not 
throw  good  glue  after  bad. 

8 — I  shall  boost  my  business — the 
electrical  industry — every  day  in  every 
way.  I  shall  be  a  press  agent  and,  if 
necessary,  I  shall  clamber  to  the  roof 
tops  and  broadcast  my  message. 

9 — I  shall  study  my  business — keep 
up  with  the  parade — ^know  what  it  is  all 

High   Tension   and   Low   Voltage. 

When  the  party  gets  rough,  I'll  honk 
home;  the  plot  will  thicken  without  me. 

11 — I  shall  not  knock  my  competi- 
tors. I  shall  seek  their  society — eat 

with  them,  play  vnth  them,  help  them. 
I  shall  do  everything  in  my  power  to 

win  and  hold  their  friendship.  And  I'll 
never  cross  my  fingers  when  with  them 
and  uncross  them  when  their  forms  are 
removed. 

The  Utah  Power  &  Light  Company's  float  in  the  centennial  celebration  held  at  Logan,  Utah. 
This  celebration  was  held  in  commemoration  of  the  arrival  of  the  pioneers  in  Cache  Valley, 
Utah.  The  parade  was  an  exceedingly  spectacular  affair,  featuring  the  development  of  the  territory 
from  the  advent  of  the  famous  Jim  Bridger  up  to  the  present  time.  The  power  company's  float  was 
designed  .to  depict  the  evolution  of  electricity  from  Benjamin  Franklin's  time  down  to  the  present. 

This  float  was  one  of  the  most  interesting  and  attractive  in  the  parade. 
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NEWS  OF  THE   INDUSTRY 

Water  and  Power  Act  Loses  by 
Majority  of  431,602  Votes 

Amendment  No.  16,  the  California 
Water  and  Power  Act,  lost  by  a  major- 

ity of  431,602  votes,  according  to  the 
official  tabulation  just  released  by 
Frank  C.  Jordan,  secretary,  of  state, 
Sacramento,  Calif.  The  final  count 
showed  that  the  measure  received 
751,985  noes  and  320,383  ayes.  This 
compares  with  597,453  noes  and  243,604 
ayes  in  1922. 

In  the  two-year  interim  between  the 
elections  in  which  the  measure  ap- 

peared on  the  ballot  the  noes  gained 
154,532  votes  wliile  the  ayes  gained 
76,779  votes.  The  ratio  against  the 
measure  was  2.45  votes  to  one  in  1922 
as  compared  with  2.34  to  one  in  1924. 

The  measure  carried  in  but  two  coun- 
ties in  the  state,  Plumas  and  Sacra- 

mento. In  the  former  the  majority  was 
but  5  in  favor  of  the  act  while  in  Sacra- 

mento it  was  1,427.  The  vote  against 
the  act  was  especially  heavy  in  south- 

ern California,  where  in  some  counties 
a  vote  of  4  to  1  was  polled  against  it. 

The  official  vote  by  counties  for  1924 
follows  (for  1922  official  vote  see  Jour- 

nal of  Electricity,  Nov.  15,  1924,  page 
376): 

Votes    For   and   Against   the  "Water   and   Power 
Act  by  Counties  in  California — 1924. 

County.  Yes.  No. 
Alameda      36,261  7F,746 
Alpine       5  32 
Amador     476  1,280 
Butte       3,864  5,604 
Calaveras       668  1,306 
Colusa      _    577  1,780 
Contra  Costa     4,701  9,662 
Del  Norte     207  363 
El  Dorado     1,079  1,361 
Fresno      10.696  20,279 
Glenn     1,097  1,963 
Humboldt       2,646  7,547 
Imperial       1,699  2,988 
Inyo      453  1,077 
Kern     4,495  10,953 
Kings     984  3,824 
Lake     445  1,201 
Lassen       ;.    661  1,180 
Los  Angeles     90,611  286,527 
Madera       1,210  1,684 
Marin       2,811  6,734 
Mariposa     219  434 
Mendocino       1,018  3,771 
Merced     1,733  3,825 
Modoc    233  962 
Mono       66  129 
Monterey        1,457  4,933 
Napa       1,444  4,260 
Nevada    1,070  2,283 
Orange       6,069  19,119 
P'acer       2,518  2,994 
P'u™as       5SS  583 
Riverside     2,962  10,156 
Sacramento       14,907  13,480 
San  Benito     563  1,364 
San  Bernardino       5,029  18,295 
San  Diego      .-.    14,4.39  22,729 
San  Francisco     49,093  76,604 
San  Joaquin       6,841  13,981 
San  Luis  .Obispo     1,636  4,825 
San  Mateo       4,242  8,397 
Santa   Barbara     2,317  81646 
Santa  Clara     10,194  21,161 
Santa  Cruz     2,043  4,873 
Shasta      1,326  3,031 
Sierra      _   „    215  329 
Siskiyou    1,813  3,171 
Solano     _    3,476  5,284 

Sonoma      3,340  12,039 
Stanislaus    3,224  8,976 
Sutter       1,018  1,931 
Tehama     1,368  2,462 
Trinity        226  626 
Tulare       6.028  11.360 
Tuolumne       1,089  1,601 
Ventura        1,308  6,173 
Yolo       1,626  3,167 
Yuba       1,139  2,182 

Totals   ;   320,383  761,985 

Steel  Mill  at  Pueblo,  Colo.,  Will  Be 
Completely  Electrified 

The  Colorado  Fuel  &  Iron  Company 
will  spend  $3,500,000  during  1925  on 
the  electrification  of  its  Pueblo,  Colo., 

plant,  according  to  a  recent  announce- 
ment by  officials  of  the  concern.  The 

improvement  program  includes  the  in- 
stallation of  seven  1,200-hp.  boilers 

burning  blast-furnace  gases  and  pow- 
dered coal.  Turbo-generators  having  a 

capacity  of  6,000  kw.  will  be  installed 
in  a  new  power  house. 

Electric  power  will  be  used  for  driv- 
ing the  rod  mill,  the  10-in.  mill,  12-  and 

14-in.  merchant  mills  and  the  rail  mill. 
These  mills  are  all  steam-driven  at 
present.  The  new  equipment  will  also 
include  several  Cottrell  precipitators 
for  cleaning  the  blast-furnace  gases. 

The  company  has  just  completed  the 
installation  of  two  20-ton  electric  cranes 
fitted  with  electro-magnets  for  loading 
steel  rails.  Electric  welding  equip- 

ment has  also  been  installed  in  the  fin- 
ishing department  for  reclaiming  slight- 

ly defective  steel  products. 

Bids  on  Transmission  Line  Material 
Awarded  in  Tacoma. — The  city  of  Ta- 
coma.  Wash.,  has  awarded  contracts 
amounting  to 'nearly  $65,000  for  ma- terials to  be  used  on  the  Lake  Cush- 
man-Tacoma  transmission  line,  as  fol- 

lows: Western  Electric  Company,  pole 
line  hardware,  $8,501;  Washington  Ma- 

chinery Company,  Tacoma,  guying 
cable,  $8,347;  Pacific  States  Electric 
Company,  Tacoma,  insulators,  $39,551; 
Ohio  Brass  Company,  Tacoma,  insulator 
hardware,  $8,156.  All  bids  for  wired 
wireless  telephone  equipment  between 
Tacoma  and  Cushman  were  rejected  as excessive. 

Smiles  Contest  Winners  to  Be 
Announced  Jan.  15 

Announcement  of  the  winners  in 
the  Courteous  Service  Club's  "Smiles 
Contest"  has  been  postponed  until 
Jan.  15,  according  to  R.  A.  Balzari, 
chairman  of  the  club.  The  judges 
are  experiencing  difficulty  in  select- 

ing the  six  prize  winners  from 
among  the  185  slogans  which  were 
submitted  in  the  contest. 

Anacortes  Property  Is  Purchased 
By  Puget  Sound  Company 

The  executive  department  of  the  Pu- 
get Sound  Power  &  Light  Company,  Se- 

attle, has  announced  recently  the  pur- 
chase of  the  system  of  the  Washington 

Power,  Light  &  Water  Company,  Ana- 
cortes, Wash.,  formerly  owned  and 

operated  by  Douglass  Allmond.  The 
property  purchased  consists  of  a  500- 
kw.  Curtis  steam  turbo-generator  unit 
and  the  distributing  sj'stem  in  Anacor- 

tes. The  water  system  of  the  Anacortes 
company  was  not  included  in  the  pur- chase. 

In  order  to  serve  the  new  property 

more  adequately,  a  55,000-volt  trans- 
mission line  was  built  by  the  purchas- 

ing company  from  Burlington,  Wash.,  a 
distance  of  18%  miles,  and  a  1,000-kw. 
substation  was  installed  at  Anacortes. 

The  old  steam  plant  will  be  kept  in  op- 
erating condition  for  reserve  and  emer- 

gency power. 
The  new  property  lies  naturally  in 

the  northern  district  of  the  Puget  Sound 
Power  &  Light  Company,  and  will  be 
operated  by  H.  B.  Sewall,  manager  of 
that  district,  from  his  headquarters  in 
Bellingham,  Wash.  The  rates  that  be- 

came effective  in  Anacortes  with  the 
official  transfer  of  the  property  are  the 
same  as  other  rates  in  similar  towns 
served  by  the  Puget  Sound  company, 
and  represent  a  substantial  reduction 
from  the  rates  formerly  charged  by 
the  old  company. 

Fageol  Motors  Company  Develops 
Gas-Electric  Type  Bus 

Using  General  Electric  Company  gen- 
erators and  motors,  the  Fageol  Motors 

Company,  Oakland,  Calif.,  has  been  de- 
veloping a  design  for  a  gas-electric 

motor  bus  and  has  recently  received 
from  one  of  the  larger  traction  com- 

panies in  the  State  of  New  York  an 
order  for  the  first  fieet  of  these  new 
gas-electric  Fageol  coaches. 
The  advantages  anticipated  in  the 

gas-electric  bus  are  of  importance 
chiefly  in  city  service  and  are  expected 
to  justify  the  higher  first  cost.  They 
are  expected  to  include  lessened  main- 

tenance costs  of  power  transmission 

equipment;  smoother  operation  on  ac- 
count of  the  elimination  of  gear  shift- 

ing; lessened  mechanical  strains  within 
the  chassis  and  consequent*longer  life 
of  both  chassis  and  engine,  because  of 
elimination  of  gear  shifting;  a  higher 
rate  of  acceleration,  which  will  increase 
schedules  and  thereby  cut  down  the 
cost  per  mile.  Experiments  have  al- 

ready shown  that  the  gas-electric  sys- 
tem decreases  the  number  of  engine 

revolutions  per  mile  by  from  10  to  20 
per  cent,  and  this  is  another  very  im- 

portant factor  in  lengthening  the  life  of 
the  vehicle. 
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Washington  Company  Constructs 
New  Transmission  Lines 

During  the  past  six  months  The 
Washington  Water  Power  Company  of 
Spokane  has  been  executing  a  program 
of  transmission-line  construction  which 
will  cost  $2,000,000  when  completed. 
The  new  work  is  strictly  in  the  na- 

ture of  betterments  and  improvements, 
aifecting  only  communities  already 
served,  but  at  the  same  time  enabling 
the  company  to  take  on  prospective  in- 

creases in  load. 

Nearly  three  years  ago  60-kv.  trans- 
mission lines  were  built  into  Grant 

County  in  order  to  serve  an  agricultural 
district  that  needed  power  for  irrigation 
pumping.  Later  on  60-kv.  lines  were 
built  into  Okanogan  County,  and  a  year 
ago  a  new  line  was  built  from  Lind  to 
Colfax  in  order  to  complete  a  ring  to 
serve  the  productive  wheat  area  known 
as  the  Palouse  Country. 

One  of  the  very  important  lines  of 
the  company  is  that  known  as  the  In- 
termountain  line,  which  extends  from 
Long  Lake  to  Taunton.  This  is  110  kv. 
and  supplies  electricity  for  the  entire 
Cascade  Division  of  the  Chicago,  Mil- 

waukee &  St.  Paul  Railway.  In  order 
to  protect  this  business,  and  as  an  im- 

portant portion  of  the  future  110-kv. 
ring  system,  an  entirely  separate 
110-kv.  line  was  planned,  to  connect 
Taunton  with  Long  Lake.  A  portion  of 
this  about  eighty  miles  long,  between 
Long  Lake  and  Stratford,  has  been 
completed,  and  the  lower  portion  from 
Neppel  to  Taunton,  about  twenty-five 
miles  in  length,  was  built  in  the  spring 
of  1924.  The  present  60-kv.  line  be- 

tween Stratford  and  Neppel,  about 
twenty  miles  long,  is  to  be  rebuilt  for 
110  kv.,  thus  completing  the  new  line, 
which  will  be  125  miles  long. 

The  two  important  generating  plants 
at  Long  Lake  and  Little  Falls  have 
been  tied  in  with  Spokane  with  one 
60-kv.  double-circuit  transmission  line. 
A  new  110-kv.  line  has  just  been  built 
between  Long  Lake  and  East  Spokane, 
where  the  new  East  Side  substation  is 
now  under  construction.  This  new  line 
is  about  thirty  miles  long. 

The  old  Palouse  line  of  60  kv.,  built 
in  1902,  between  Spokane  and  Tekoa, 
has  been  rebuilt.  This  is  insulated  now 
for  60  kv.,  but  will  be  changed  over  to 
110  kv.  whenever  the  portion  of  the 
Chicago,  Milwaukee  &  St.  Paul  Rail- 

way east  of  Taunton  is  electrified.  This 
line  will  then  be  tied  in  at  the  East 
Side  substation  with  the  new  110-kv. 
Long  Lake- Spokane  line.  The  Palouse 
line  is  forty-one  miles  long. 
Except  for  those  portions  of  the 

Palouse  line  which  are  located  on  high- 
ways where  single  poles  are  installed, 

all  of  the  newly  constructed  lines  are  of 
two-pole  construction,  with  50-ft.,  butt- 
treated  cedar  poles,  placed  on  10-ft. 
centers  and  set  8  ft.  in  the  ground. 
Cross-arms  are  '22  ft.  long.  Two 
5/16-in.  ground  wires  are  used  above 
the  crossarms  for  the  double  purpose  of 
strengthening  the  line  and  protecting  it 
against  lightning.  Porcelain  suspension 
type  insulators  5  ft.  long,  with  six  units, 
are  used,  and  the  conductors  are  seven- 
stranded  No.  8  copper. 

Work  on  the  Long  Lake-Taunton  line 
will  probably  be  completed  before  next 
spring.  On  the  whole  program  four 
construction  crews  with  permanent  cen- 

tral camps  have  been  used  outside  of 
Spokane.  The  work  has  been  under 
the  general  direction  of  B.  M.  Merrill, 
superintendent  of  light  and  power,  with 
A.  E.  Beckwith,  assistant  superintend- 

ent, directly  in  charge.  Plans  were 
made  by  the  engineering  department 
under  direction  of  V.  H.  Greisser,  chief 
engineer.  The  foremen  in  charge  of 
the  outside  work  are  George  Messenger 
and  Charles  Kimball,  who  have  built 
the  Long  Lake-Spokane  and  the  Spo- 
kane-Tekoa  lines;  C.  O.  Myers  and  P. 
Hobbs,  who  have  been  in  charge  of  the 
Long-Lake-Stratford  line. 

In  addition  to  the  outside  work,  a 
great  many  improvements  have  been 
made  in  Spokane,  including  ten  miles  of 
13-kv.  distribution  lines,  a  13-kv.  dou- 

ble-circuit line  between  East  Side  sub- 
station and  Post  Street  substation,  and 

a  13-kv.  line  from  East  Side  substation 
to  Hillyard.  The  new  East  Side  substa- 

tion has  three   6,667-kva.   single-phase 

transformers  and  one  spare.  The  Long 
Lake-Spokane  line,  though  built  for 
110  kv.,  will  be  operated  at  60  kv.  until 
such  time  that  it  becomes  necessary  to 
raise  the  Spokane-Tekoa  line  from  60 
kv.  to  110  kv.  The  East  Side  substation 
will  therefore  be  operated  for  the  pres- 

ent at  60  kv.,  but  the  same  transform- 
ers can  also  be  operated  at  110  kv. 

when  necessary.  The  secondary  voltage 
is  13,000  for  local  distribution.  The 
work  in  Spokane  has  been  handled  by 
C.  W.  Miller,  foreman  of  the  line  de- 

partment. 

Electrical  Equipment  Exhibit  Is 
Held  in  Los  Angeles 

The  first  annual  Convention-Exhibit 
of  Electrical  Equipment  was  held  at  the 
Biltmore  Hotel,  Los  Angeles,  Calif., 

under  the  auspices  of  the  "Commercial 
Board  of  that  city.  This  was  the  sec- 

ond of  a  series  of  convention-exhibits 
which  has  been  held  by  the  Commercial 
Board,  a  civic  organization  composed  of 
members  of  the  large  wholesale,  retail 
and  manufacturing  concerns  of  the  city 
and  interested  only  in  promoting  the 
best  interests  of  business. 

The  exposition,  which  comprised  in- 
dustrial displays,  electrical  fixtures,  ap- 
pliances and  devices  and  radio  exhibits, 

was  open  to  the  public  throughout  the 

day  from  9  o'clock  until  5.  Among 
some  of  the  electrical  firms  of  Los  An- 

geles and  southern  California  that  had 
exhibits  were  the  Southern  California 

Edison  Company,  Pacific  States  Elec- 
tric Company,  Illinois  Electric  Com- 
pany, Safety  Electric  Products  Corpora- 
tion, Reiman  Wholesale  Electric  Com- 
pany, Fairbanks-Morse  Electric  Conm- 

pany,  Schleuter's,  E-Z  Housekeeping 
Shop,  Gilfillan  Bros.,  Electric  PVoducts 
Corporation,  Monarch  Electric  Com- 

pany, Rhode  Eckles  Electric  Manu- 
facturing Company,  Inc.,  Fitzgerald 

Music  Company,  Southern  CaUfomia 
Music  Company,  Dupont  Household  Ap- 

pliance Company,  Canavan  Motors  Cor- 
poration, Leroy  C.  Bishop,  Electric 

Lighting  Supply  Company,  Angelus 
Lighting  &  Fixture  Company,  Everhot 
Electric  &  Manufacturing  Company, 
Woodill  &  Hulse  Electric  Company, 

Carbon  Electric  Sales  Agency,  Ex-Ser- 
vice  Men's  Sales  Agency  and  the  United 
Cooperative  Industries. 

A  feature  of  the  exhibition  was  the 
luncheon  served  in  the  main  ballroom  of 
the  hotel.  Over  three  hundred  were 
present,  including  prominent  members 
of  the  electrical  industry  and  the  entire 
membership  of  the  Commercial  Board 
of  Los  Angeles.  Walter  G.  Blossom  of 
the  Southern  California  Edison  Com- 

pany delivered  the  principal  address, 

his  subject  being  "The  Romance  of 
Electricity."  A  motion  picture  film 
showing  the  progress  of  the  electrical 
industry  in  California  from  the  time  of 
its  introduction  was  used  to  illustrate 

the  speech. 

Stringing    cables    on    new    transmission    lines    of    The    Washington    Water    Power    Company, 
construction  may  be  seen  in  baclcground. Pole 

Applications  for  Water  Appropriation 
Permits. — The  Nevada  Irrigation  Dis- 

trict, Grass  Valley,  Calif.,  has  filed  with 
the  California  Department  of  Public 
Works,  Division  of  Water  Rights,  two 
applications  for  permission  to  divert 
from  the  South  Fork  of  the  Yuba  River 
135  sec.-ft.  and  126  sec.-ft.,  respectively, 
for  the  generation  of  hydroelectric energy. 
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Insult    Medal    Awarded    to    Two 
Utah  Power  Employees 

Award  of  the  Insull  medal  for  suc- 
cessful application  of  the  Schaefer  or 

prone  pressure  method  of  resuscitation 
from  electric  shock  has  been  made  to 
two  employees  of  the  Utah  Power  & 
Light  Company,  Salt  Lake  City,  Utah. 
These  men,  Orville  D.  Lund,  distribution 
lineman,  and  Lee  York*  transmission 
line  patrolman,  saved  the  life  of  a  fel- 

low employee,  Frank  Hickenlooper,  on 
May  6,  1924. 
The  accident  occurred  when  Mr. 

Hickenlooper  and  Mr.  Lund  were  string- 
ing  wires    under   the    11,000-volt   lines 

ORVILLE    D.    LUND 

near  Brigham  City,  Utah.  They  were 
pulling  up  slack  in  the  wire  preparatory 
to  ceasing  work  for  the  day,  Mr.  Lund 
being  on  the  pole  and  Mr.  Hickenlooper 
on  the  ground.  In  some  manner  the 
wire  caught  on  a  rock,  and  when  it  dis- 

lodged it  flew  up  and  came  in  contact 
with   the    11,000-volt   line.      When   the 

be  near,  and  they  immediately  began 
to  apply  the  prone  pressure  method  of 
resuscitation.  The  two  men  worked  un- 

ceasingly for  twenty  minutes,  restoring 
respiration  and  bringing  Mr.  Hicken- 

looper back  to  life.  A  doctor  was  sum- 
moned, who  rendered  first  aid  and  had 

the  victim  removed  to  a  hospital.  Mr. 

Hickenlooper  fully  recovered  and  re- 
sumed his  duties  in  the  distribution  de- 

partment of  the  Utah  Power  &  Light 
Company  in  its  Ogden  division. 

The  presentation  of  the  Insull  medals 
and  certificates  was  made  by  Markham 
Cheever,  general  superintendent  and 
chief  engineer  of  the  power  company, 
at  a  recent  conference  of  division  super- 

intendents and  foremen  of  that  com- 
pany held  at  Salt  Lake  City. 

First    Automatic    Substation    in 
Seattle  Is  Installed 

The  first  automatic  substation  to  be 
installed  in  the  city  of  Seattle,  Wash.,  is 
the  Pasadena  Place  station  recently  put 
in  service  by  the  Puget  Sound  Power  & 
Light  Company  of  that  city.  This  sta- 

tion, which  serves  a  district  in  the  east- 
ern part  of  the  community  ,contains  two 

banks  of  1,500-kw.  capacity  each,  one 
being  a  spare,  and  the  necessary  switch- 

ing equipment  for  five  4,000-volt  sec- 
ondary circuits  radiating  from  it.  The 

equipment  is  of  General  Electric  Com- 
pany manufacture,  and  all  the  latest 

practical  features  of  automatic  control 
are  embodied  in  it. 

Current  is  fed  to  the  primary  bus  of 
the  station  by  either  one  of  two  13,000- 
volt  lines  so  controlled  that  if  the  line 
that  is  in  operation  fails,  the  other  is 
automatically  cut  in.  As  the  load  on 
the  station  builds  up  to  a  point  where 
the  capacity  of  one  of  the  1,500-kw. 
banks  is  exceeded,  the  spare  bank  is 
automatically  cut  in  and  the  total  load 
is  divided  between  the  two.  Then,  when 
the  load  decreases  to  less  than  1,500 
kw.,  the  spare  is  cut  out.  Each  second- 

ary circuit  is  provided  with  a  switch 
that,  in  case  of  a  short  or  ground  on 
that  circuit,  automatically  opens  and 
closes  three  times  before  remaining 
open.  Thus  a  swinging  or  temporary 
short  can  cause  an  outage  of  only  a  few 
seconds'  duration. 

Space  is  provided  in  the  station  for 
a  third  bank  of  1,500-kw.  capacity  to  be 
installed  when  load  conditions  demand 
it.  Other  stations  of  similar  operation 
and  control  are  contemplated  for  Seat- 

tle by  the  Puget  Sound  company. 

LEE  YORK 

flash  came  Mr.  Hickenlooper  was  stand- 
ing in  the  midst  of  three  or  four  coils 

of  wire,  which  extended  over  a  wire 
fence  to  the  reel  stand.  He  was  ren- 

dered unconscious  and  became  entangled 
in  the  wires,  with  sparks  shooting  all 
around  him  as  the  current  was  trans- 

mitted through  his  body.  Mr.  Lund  im- 
mediately descended  the  pole  and 

grasped  his  fuse  stick,  and  at  immi- 
nent risk  of  his  own  life  succeeded  in 

releasing  Mr.  Hickenlooper,  who  at  that 
time  was  apparently  lifeless.  After  a 
fruitless  attempt  to  resuscitate  the 

victim'  by  forcing  air  into  his  lungs  with 
the  Wiouth-to-mouth  process,  Mr.  Lund 
called   to   Mr.   York,   who   happened   to 

To  Build  Steam  Plant  at  Colorado 
Springs,  Colo. — Announcement  has  been 
made  by  A.  E.  Carlton,  president  of  the 
Golden  Cycle  Milling  &  Reduction  Com- 

pany of  Colorado  Springs,  Colo.,  that 
within  the  next  few  months  that  com- 

pany will  erect  a  1,500-kw.  steam  plant 
at  its  mill  in  that  city.  The  plant  will 
burn  coal  and  will  he  equipped  with 
automatic  stokers.  The  estimated  cost 
is  $75,000. 

Court  Sustains  Idaho  Company  in 
Complaint  Filing 

Citing  a  decision  of  the  United  States 
Supreme  Court  as  a  precedent.  Judge 
F.  S.  Dietrich,  of  the  Federal  District 
Court  for  Idaho,  has  overruled  a  motion 
made  by  A.  H.  Conner,  attorney-gen- 

eral, to  dismiss  the  bill  of  complaint 
recently  filed  by  the  Idaho  Power  Com- 

pany, Boise,  Idaho,  for  the  purpose  of 
effecting  a  complete  review  of  valua- 

tion and  rate  decisions  handed  down  by 
the  Idaho  Public  Utilities  Commission. 
(Journal  of  Electricity,  Aug.  1,  1924, 
p.  105,  and  Aug.  15,  1924,  p.  142.) 

Because  the  Idaho  Power  Company 
had  not  requested  a  rehearing  before 
the  commission,  the  attorney-general  in- 

sisted that  the  company  had  not  ex- 
hausted its  so-called  legislative  remedy, 

and  that  no  appeal  could  be  taken  to  the 
courts  until  such  rehearing  had  been 
demanded  and  acted  upon  by  the  com- 

mission. Judge  Dietrich,  however,  de- 
finitely disposed  of  this  contention  in 

his  opinion,  stating  that  the  Federal 
Court  should  take  jurisdiction  under  the 
circumstances  presented. 

The  state  is  expected  to  file  its  an- 
swer to  the  complaint  in  the  near  fu- 
ture, but  trial  of  the  issues  involved 

probably  will  not  take  place  until  some 
time  in  the  coming  spring. 

Puget  Sound  Company  Holds  Get- 
Together  Meeting.— The  Puget  Sound 
Power  &  Light  Company,  Everett, 
Wash.,  recently  entertained  its  em- 

ployees with  a  "get  together  and  get 
acquainted  with  your  fellow  employee" 
party.  The  evening  was  spent  in  danc- 

ing and  playing  cards,  and  refreshments 
were  served. 

Changes  Made  in  Organization  of 
Reclamation  Bureau 

Effective  Jan.  1,  1925,  certain  changes 
will  be  made  in  the  organization  of  the 
Bureau  of  Reclamation,  Department  of 
the  Interior.  The  headquarters  of  the 
bureau  have  been  at  Denver,  Colo.,  for 
some  time. 
Under  the  reorganization  the  chief 

engineer,  who  will  report  to  the  com- 
missioner of  the  bureau,  will  have 

charge  of  all  matters  relating  to  the 
engineering  investigation,  construction, 
operation  and  maintenance  of  the  proj- 

ects and  of  all  employees  of  the  Denver 
office,  with  the  exception  of  the  director 
of  reclamation  economics  and  his  force 
and  of  the  legal  staff  maintained  at  that 

point. 

Superintendents  will  have  charge  of 
all  work  connected  with  the  construc- 

tion and  operation  of  their  respective 
projects,  including  the  execution  of  all 
contracts  which  under  present  regula- 

tions are  executed  on  the  projects,  and 
of  all  employees  except  the  general 
counsel  and  force.  Superintendents  will 
report  to  the  chief  engineer. 

The  position  of  office  manager  will  be 
abolished  and  the  title  of  the  incumbent 
changed  to  that  of  chief  clerk,  who  will 
perform  the  usual  duties  of  that  posi- 

tion and  report  to  the  chief  engineer. 
The  director  of  reclamation  economics 

will  have  charge  of  the  investigation 
of  economic  problems  connected  with 
the  development  of  existing  or  proposed 
reclamation  projects,  including  the  clas- 

sification and  settlement  of  land  and 
the  improvement  of  the  industrial,  agri- 

cultural and  social  conditions  of  set- 
tlers. He  will  also  have  charge  of  the 

activities  of  the  bureau  looking  to  co- 
operation with  agencies  designed  to 

promote  improvements  in  agriculture 
and  in  cooperative  organization  of  com- 

munities. He  will  report  to  the  com- 
missioner of  the  bureau  under  whose 

supervision  the  work  of  the  officials 
mentioned  is  done. 
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Fleet   of    C-T    electric    trucks    racenily    purchased    by   the    American    Railway    Express    for    delivery 
service  in  Oakland,  Calif. 

American  Express  Buys  Electric 
Trucks  for  Oakland 

The  recent  installation  by  the  Ameri- 
can Railway  Express  Company  in  its 

Oakland,  Calif.,  delivery  service  of  thir- 
teen C-T  electric  trucks  mark.s  a  for- 
ward step  in  the  development  of  elec- 

tric transportation  in  the  San  Francisco 
Bay  territory.  That  this  purchase  is 
not  experimental  is  shown  by  the  fact 
that  the  American  Railway  Express 
Company  today  operates  more  than 
1,500  electric  street  trucks  throughout 
the  United  States.  This  company  is 
doubtless  the  largest  individual  user  of 
transportation  equipment,  and  in  the 
territory  aifected  the  inauguration  of 
this  initial  fleet  of  thirteen  trucks, 
which,  it  is  reported,  will  be  materially 
increased  during  the  year  1925,  will 
undoubtedly  establish  an  example  that 
will  be  emulated  by  many  other  users 
of  transportation. 

Independent  of  the  saving  in  operat- 
ing costs  (which  the  president  of  the 

American  Railway  Express  Company 
states  is  approximately  50  per  cent  of 
the  cost  of  the  upkeep  of  a  gas  truck), 
the  adoption  of  the  electric  truck  by 
the.  American  Railway  Express  Com- 

pany in  Oakland  will  probably  upset 
some  preconceived  ideas  as  to  the  econ- 

omy of  horse-drawn  veliicles.    It  is  in- 

teresting, therefore,  to  note  that  while 
ten  of  the  thirteen  electric  trucks  will 
replace  a  like  number  of  gas  trucks,  the 
remaining  three  trucks  will  replace  five 
double-horse  wagons. 

These  thirteen  electric  trucks  will  be 
garaged  in  the  space  formerly  used  for 
storing  wagons,  an  area  of  4,638  sq.ft., 
and  will  enable  the  leasing  or  other 
disposition  of  14,343  sq.ft.  formerly 
used  for  provender,  horse  stalls  and 
corral.  The  transition  from  horse- 
drawn  wagons  to  electric  trucks  will 
enable  a  reduction  of  two  out  of  five 
drivers  and  will  also  eliminate  a  stable 

Public  Service  Company  of  Colorado 
to  Merchandise  Radio. — Radio  depart- 

ments have  been  established  by  the  new 
business  department  of  the  Public  Ser- 

vice Company  of  Colorado  in  the  princi- 
pal towns  which  formerly  made  up  the 

western  division  of  the  company.  Splen- 
did success  in  radio  merchandising  is 

already  reported  as  having  been  met  at 
Boulder,  Loveland  and  Fort  Collins, 
Colo.,  and  at  Cheyenne,  Wyo.  Accord- 

ing to  G.  B.  Buck,  in  charge  of  all  com- 
mercial electric  activities,  the  continu- 

ing success  of  those  towns  will  in  a 
major  degree  determine  whether  or  not 
similar  activity  will  be  started  in  other 
towns,  including  Denver. 

World's  Largest  Express  Service 
Buys  Electric  Truck  Fleet 

Service  First! 
1... Beit  Service 
2— No  Delays 

3— Always  on  the  Job 
4- —Maximum  Safety 
5— Traffic  Asset 

American  Railway  Express  Company 
Perfects  Delivery  Service 

In  Oakland  Area 

Why  Electrics? I  —Dependability 2— Economy 

3— Simplicity 

4— Longest  life 5— Lowest  Upkeep 

TKe  problem  of  trans por In tion  lo  many  inslilutions  h  viewed  only  as  inci- 
dental to  the  meichandLSLng  oi  products,  ot  jn  olher  words  as  a  necessary 

evil. 

Nolsotiowevet  with  ilie  American  Railway  Express  Company  wKose 

very  business  success  n  dependent  upon  the  besi  Iransporlalion  and  who 
must  render  a  reliable  service  lo  its  patrons  al  the  lowesi  possible  cosi. 

The  wotid  wide  experience  of  the  Ameiican  Railway  Express  Company 

under  all  conditions  has  conclusively  proven  to  iKem  that  ihc  electric  truck' 
i=  the  supreme  unit  for  deliver^'  where  shorl  hauls  and  frequent  stops  ate 
encountered. 

Todav  Ifie  American  Railway  Esprew  Companyis  opetaling  more  iKan 
1.300  elecltic  street  trucks  in  the  Unilod  Stales  and  has  made  an  initial 

purchase  of  iwelvc  electric  trucks  for  ihe  purpose  of  rendering  to  Its 
customers  in  Oakland  and  Alameda  dependable  service. 

EqiHpped  with  Exide  ironclad  Storage  Balleries 
Supplied  bi  ili= Electric  Storage  Battery  Company 

PaciRc  Service  Provide* 

Electric  EnerKV  (or  Thii  Fleet . 

C-T  ELECTRIC  TRUCKS 
SOLD    BY  _ 

COMMERCIAL  TRUCK  CO. 

SEE  THESE  TRUCKS  ON  PARADE  AT  10  A.  M.  TOMORROW 
"ELECTRIC  FLEETS  FOR  CITY  STREETS" 

Cooperative  Program  Planned  by 
Industrial  Truck  Makers 

At  a  meeting  held  at  the  general 
offices  of  the  Society  for  Electrical  De- 

velopment in  New  York  City  recently, 
the  manufacturers  of  electric  industrial 
trucks  undertook  a  cooperative  busi- 

ness-building program  in  conjunction 
with  the  manufacturers  of  storage  bat- 
tei-ies  and  the  society.  These  com- 

panies, already  members  of  the  society, 
have  appropriated  a  special  fund  for  the 
purpose  of  selling  the  idea  of  electric 
industrial  trucks  for  the  handling  of 
materials. 
Among  the  companies  participating 

in  this  program  are:  Automatic  Trans- 
portation Company,  the  Baker  R.  &  L. 

Company,  Cowan  Truck  Company,  Cres- 
cent Truck  Company,  Edison  Storage 

Battery  Company,  Electric  Storage  Bat- 
tery Company,  Eleveyor  Electric  Indus- 

trial Truck  Company,  Elwell-Parker 
Electric  Company,  Lakewood  Engineer- 

ing Company,  Mercury  Manufacturing 
Company,  Yale  &  Towne  Manufactur- 

ing Company.  The  following  advisory 
committee  was  appointed  to  direct  the 
activity:  R.  W.  Chandler,  Yale  & 
Towne  Manufacturing  Company,  chair- 

man; R.  G.  Zindle,  Society  for  Electrical 
Development,  secretary;  W.  Van  C. 
Brandt,  Electric  Storage  Battery  Com- 

pany; C.  B.  Cook,  Elwell-Parker  Elec- 
tric Company,  and  M.  A.  Watterson, 

Baker  R.  &  L.  Company. 
This  plan  will  be  operated  along  lines 

similar  to .  the  method  of  conducting  a 
number  of  other  commodity  programs 
which  have  been  instituted  by  the  So- 

ciety for  Electrical  Development,  in  the 
interest  of  special  groups.  Among 
these  other  groups,  within  the  industry, 
which  are  already  participating  in  simi- 

lar cooperative  promotional  programs, 
are  the  manufacturers  of  electric  street 
trucks,  batteries  and  accessories  and 
electric  fan  manufacturers.  Plans  for 
additional  commodity  programs  with 
other  groups  are  still  in  the  formative 
stage. 

Southern  Sierras  Power  Company  De- 
nied   Temporary    Rate    Increase. — The 

California  Railroad  Commission  has  de- 
nied the  application  of  the  Southern 

Sierras  Power  Company  for  a  tempo- 
rary increase  of  rates  to  compensate 

that  company  for  increased  cost  of  op- 
erations due  to  drought  conditions.  The 

company  estimated  that  for  the  16- 
month  period  from  Jan.  1,  1924,  to  May 
1,  1925,  its  operating  costs  will  have 
been  increased  $743,000  more  than  it 

would  have  had  to  spend  had  the  nor- 
mal amount  of  water  power  been  avail- 

able. 

Advertisement  used   to   announce  that  the  American  Railway   Express    Company   had  placed  twelve 
electric  trucks  in  service  in  Oakland,  Calif. 

Puget  Sound  Power  &  Light  Com- 

pany Plans  Additional  Capacity  in  East- 
ern Washington.— The  Puget  Sound 

Power  &  Light  Company,  Seattle, 

Wash.,  plans  an  expenditure  of  approxi- 
mately $75,000  in  the  enlargement  and 

extension  of  its  generating  plant  at 

Dryden,  near  Wenatchee,  to  increase  the 
capacity  of  the  unit  from  1,600  to  3,100 

hp.  The  improvement  provides  for  en- 

larging the  present  power  house,  in- 
creasing canal  capacity,  installing  con- 

crete spillway,  new  penstock  and  addi- 
tional generating  equipment.  Perma- 

nent headgates,  costing  $15,000,  have 

already  been  installed. 



32 Journal    of    Electricity [Vol.  54  — N».  1 

Division      Superintendents      and 
Foremen  Hold  Conference 

The  annual  conference  of  division  su- 
perintendents and  foremen  of  the  Utah 

Power  &  Light  Company,  Salt  Lake 
City,  Utah,  held  at  the  general  offices 

of  that  company  Dec.  15  and  16,  was  at- 
tended by  approximately  fifty  men  from 

various  points  on  the  company's  sys- 
tem in  Utah,  Idaho,  Colorado  and  Wyo- 

ming. 

While  the  ke>Tiote  of  the  meetings 

was  largely  along  "Safety  First"  lines, considerable  stress  was  laid  on  general 

efficiency  and  the  maintaining  of  first- 
class  service.  Some  of  the  subjects  dis- 

cussed were: 

""The  work  of  the  purchasing  depart- 
ment; past  year  activities  in  the  West- 

em  Colorado  Power  Company;  safety 

discussion  (Each  division  superintend- 
ent reviewed  the  accidents  which  oc- 

curred in  his  division  during  the  past 
two  years  and  discussed  the  means  by 
which  each  accident  could  have  been 
avoided);  right  of  way  matters;  tree 
trimming;  distribution  maps  and  divi- 

sion data  books;  entrance  switch  prac- 
tice; meter  records  and  installations; 

grounding  secondary  circuits;  discus- 
sion of  guy  anchors,  including  the  new- 
est developments  in  patent  anchors; 

radio;  fuses  and  pole-type  automatic 
switches. 

One  of  the  principal  features  of  the 
conference  was  the  presentation  of  In- 
sull  medals  to  Orville  Lund  and  Lee 

York,  employees  of  the  company,  in  rec- 
ognition of  their  saving  the  life  of  a 

fellow  employee  last  May  by  the  suc- 

cessful application  of  the  Schaefer  or 
prone  pressure  method  of  resuscitation 
from  electric  shock.  Markham  Cheever, 

general  superintendent  and  chief  engi- 
neer of  the  company,  made  the  pres- 

entation of  the  medals  and  certificates. 

Southern  California  Universitj^ 
To  Teach  Ilumination 

Through  the  efforts  of  the  electrical 
industry,  under  the  direction  of  Clark 
Baker,  of  the  National  Lamp  Works  of 
the  General  Electric  Company,  Oakland, 
Calif.,  arrangements  have  been  made 
with  the  officials  of  the  University  of 
Southern  California  to  give  fitting  at- 

tention to  the  matter  of  illumina- 
tion. With  the  cooperation  of  Emery 

H.  Olson,  director  of  the  Metropolitan 
College  of  the  University,  a  twelve 
weeks'  course  has  been  prepared  and 
will  be  offered  to  the  students  of  that 
institution  beginning  Feb.  1,  1925.  The 
course  has  been  prepared  by  Mr.  Baker 
and  others  of  the  electrical  industry  and 
will  be  thoroughly  practical  rather  than 
merely  theoretical.  This  will  insure  the 
imparting  of  information  that  will  be 
beneficial  to  the  industry  and  will  give 
the  student  concrete  information  on 
illumination  practice. 

The  opening  of  this  course  comes  at 
a  particularly  opportune  time,  as  it  will 
immediately  follow  the  lighting  school 
to  be  held  in  Los  Angeles,  Calif.,  during 
the  two  weeks  starting  Jan.  19,  1925, 
under  the  auspices  of  the  Pacific  Coast 
Electrical  Association.  The  instructors 
at  this  school  will  be  men  from  the  elec- 

trical industry  of  Southern  California. 

Utility    Associations    Hold    Joint 
Conference  in  Denver 

The  second  annual  one-day  joint  con- 
ference of  the  Colorado  Puljlic  Service 

Association  and  the  Rocky  Mountain 
division,  N.E.L.A.,  was  held  in  Denver, 
Colo.,  Dec.  18,  with  an  attendance  of 
over  a  hundred  utility  men  representing 
the  principal  companies  in  the  region. 

A  departure  from  the  customary  pro- 
gram was  the  allowance  made  for  dis- 

cussion, which  provided  opportunity  for 
many  speakers  who  ordinarily  do  not 
take  part  in  regular  convention  pro- 

grams. Specific  subjects  were  dis- 
cussed, and  one  of  the  features  of  this 

part  of  the  conference  was  the  appear- 
ance of  two  representative  Denver  high 

school  students  who  talked  from  the 
angle  of  the  contestants  in  the  recent 
Home-Lighting  Essay  contest. 
The  ever-present  theme  of  better 

public  relations  found  its  place  on  the 
program  in  the  report  of  Miss  Inez 
Thompson  of  the  Public  Service  Com- 

pany of  Colorado,  Denver,  Colo.,  chair- 
man of  the  women's  public  information committee  in  the  Mountain  region. 

The  committees  wliich  arranged  the 
conference  were  headed  by  W.  P.  South- 

ard, general  manager,  Trinidad  Electric 
Transmission,  Railway  &  Gas  Company, 
Trinidad,  Colo.;  J.  E.  Loiseau,  secre- 

tary, Public  Service  Company  of  Colo- 
rado, Denver,  Colo.,  and  S.  W.  Bishop, 

executive  manager.  Electrical  Coopera- 
tive League,  Denver.  The  Wyoming 

Utility  Association  and  the  New  Mexico 
Electrical  Association  also  participated 
in  the  conference. 

street  warning  sign  used  by  the  Pacific  Gas  and  Electric  Company  to  replace  the  customary  "'Men  at 
Work"  barrier.     The  sign  has  appealed  to  motorists,  and,  as  a  San  Francisco  newspaper  remarks, 

"Who  could  be  angry  at  a  'Sign  of  Progress?'  " 

Denver  Broadcasting  Station 
Goes  on  the  Air 

KOA,  the  latest  link  in  the  chain  of 
General  Electric  Company  radio  broad- 

casting stations,  has  been  completed, 
and  the  first  program  of  the  new  sta- 

tion in  Denver,  Colo.,  was  broadcast 
Dec.  15.  Housing  and  equipment  cost- 

ing nearly  $200,000  have  gone  into  this 
new  station,  which  by  many  experts  is 
regarded  as  one  of  the  most  modem  in 
the  country.  Although  H.  D.  Randall, 
manager  of  the  company  in  the  Rocky 
Mountain  district  and  the  individual 
chiefly  responsible  for  the  final  ap- 

proval of  Denver  as  the  site  for  the 
station,  was  not  able  to  take  part  in  the 
finishing  touches  of  the  station  owing 
to  serious  illness,  his  name  is  being 
given  primary  mention  in  the  achieve- ment. 

Harry  Sadenwater,  chief  radio  engi- 
neer of  the  General  Electric  Company, 

has  spent  the  last  few  months  in  Den- 
ver supervising  the  work  and  comple- 

tion of  the  plant  in  Mr.  Randall's  ab- sence. It  is  believed  he  vsdll  continue 
with  the  management.  RoUin  Hagar, 

head  of  the  company's  program  depart- 
ment, is  directing  that  activity  pending 

the  appointment  of  a  Denver  man  to  the 
position.  Frank  U.  McEniry,  formerly 
field  representative  of  the  Electrical 
Cooperative  League  in  that  city,  has 
charge  of  the  news  bureau. 

Martin  P.  Rice,  manager  of  the  pub- 
licity department  of  the  company,  is  in 

Denver  attendant  upon  the  opening  of 
the  station.  Various  civic  organiza- 

tions, city  and  state  officials  and  the 
Electrical  Cooperative  League,  of  which 
Mr.  Randall  is  chairman,  are  all  assist- 

ing in  the  opening  of  the  station. 
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Colorado    River    Basin    Surveys 
Supply  Valuable  Data 

From  time  to  time  since  1869,  when 
Major  J.  W.  Powell  first  explored  the 
Grand  Canyon  of  the  Colorado  River, 
the  U.  S.  Geological  Survey  has  been 
making  surveys  in  parts  of  the  244,000 
sq.mi.  drained  by  that  river.  Sys- 

tematic surveys  for  a  series  of  large- 
scale  maps  of  the  river  and  adjacent 
areas  were  begun  in  1909,  and  the  field 
work  for  these  maps  is  now  practically 
completed.  The  maps  prepared  and  the 
information  collected  by  the  Geological 
Survey  furnish  an  accurate  knowledge 
of  nearly  2,000  miles  of  the  water 
courses  in  this  basin,  showing  turn  of 
every  stream,  the  location  and  the  fall 
of  all  rapids,  the  topography  and  geol- 

ogy of  the  canyon  walls,  and  the  loca- 
tion and  cross  sections  of  the  more 

feasible  dam  sites. 

Some  of  these  maps  have  been  in- 
cluded in  books;  others  are  published 

separately  in  sets.  Water- Supply  Pa- 

per 396,  "Profile  Sun'eys  in  the  "Colo- rado Eiver  Basin  in  Wyoming,  Utah, 

Colorado  and  New  Mexico,"  contains 
forty-three  maps  showing  plans  and 
profiles  of  the  Colorado  above  Green 
River,  of  Green  River  and  its  tributa- 

ries, and  of  a  part  of  Gila  River.  The 
following  maps  have  already  been  pub- 

lished: Green  River  from  Green  River, 
Utah,  to  Green  River,  Wyo.,  16  sheets; 
Colorado  River  from  Lees  Ferry,  Ariz., 
to  mouth  of  Green  River,  Utah,  and 
San  Juan  River  to  Chinle  Creek,  Utah, 
22  sheets;   price  10  cents  each. 

Stream  gaging  has  been  in  prog- 
ress on  the  Colorado  River  since  1895, 

and  seventy-seven  gaging  stations  are 
now  regularly  maintained  in  its  basin. 
The  measurements  thus  made  are  pub- 

lished annually  in  the  Geological  Sur- 
vey's series  of  reports  on  surface  water 

supply.  Copies  of  Water-Supply  Paper 
395,  "Colorado  River  and  Its  Utiliza- 

tion," are  still  obtainable,  and  three 
other  reports  are  now  in  preparation 
that  will  show  how  much  water  is  avail- 

able in  the  basin  and  will  contain  sug- 
gestions as  to  its  best  use. 

Port    of    Kalama    Files    on   Two 
Power  Project  Sites 

Two  applications,  each  covering  the 
appropriation  of  20  sec.-ft.  of  water 
from  different  points  on  the  Kalama 
River,  have  been  filed  with  Marvin 
Chase,  Washington  supervisor  of  hy- 

draulics, by  the  Port  of  Kalama,  Cow- 
litz County,  Wash.  The  port  purposes 

to  develop  hydroelectric  power  at  one 
generating  plant,  the  proposal  being 
to  convey  water  from  the  two  sites 
through  two  pipe  lines  which  would 
converge  a  short  distance  from  the 
power  house. 

The  applications  of  the  Port  of  Kala- 
ma are  understood  to  be  tentative,  as 

several  other  applications  had  been 
filed  previously  by  the  body.  Port  offi- 

cials have  stated  that  they  will  event- 
ually determine  upon  the  most  feasible 

site. 

to  be  opened  by  the  first  of  the  year. 
The  substation  will  be  the  Tacoma  ter- 

minal of  all  transmission  lines  from  the 
new  Cushman  hydroelectric  plant.  The 
building  and  equipment  will  cover  a 
site  two  blocks  square,  bordered  by 
North  Nineteenth,  Twenty-first,  Wash- 

ington and  Adams  Streets,  and  with 
equipment  will  represent  an  investment 
of  §550,000,  when  completed,  which,  it 
is  expected,  will  be  in  about  twelve 
months.  The  building,  will  be  of  con- 

crete, three  stories  high.  Equipment 
will  include  switchboards  valued  at 
$80,000,  and  twelve  truck-type  circuit 
breakers,  each  so  mounted  that  it  can 
be  used  interchangeably.  Outdoor 
equipment  of  the  plant  will  weigh  ap- 

proximately 753  tons. 

Denver  Company  Increases  OflSce 
Personnel  and  Space 

Increase  of  activities  in  the  commer- 
cial department  of  the  Public  Service 

Company  of  Colorado  due  to  reorganiza- 
tion and  several  mergers  has  necessi- 

tated an  increase  in  the  facilities  of 
that  department  in  both  personnel  and 
office  space.  Additional  space  has  been 
required  by  the  enlarged  department 
under  the  direction  of  Charles  A.  Sem- 
rad,  commercial  manager,  and  formerly 
vice-president  and  general  manager  of 
the  company  in  charge  of  the  western 
division  at  Boulder,  Colo. 
New  offices  have  been  established  on 

the  second  floor  of  the  Gas  &  Electric 
Building  in  Denver,  and  the  overflow  of 
other  departments  has  as  a  consequence 
necessitated  the  company  taking  addi- 

tional space  in  the  building  adjoining 
it  and  which  was  recently  vacated  by 
several  departments  of  the  Mountain 
States  Telephone  &  Telegraph  Company 
when  it  moved  into  its  own  new  million- 
dollar  home  at  Fourteenth  and  Champa 
Streets. 

San  Diego  Electric  Club  Holds 
Christmas  Celebration 

Christmas  was  celebrated  early  by  the 
San  Diego  Electric  Club,  San  Diego, 
Calif.,  and  the  celebration  proved  to  be 
a  sort  of  three-in-one  affair.  The  Christ- 

mas entertainment  was  in  charge  of 
Charles  Stevens,  chairman  of  the  better 

telephone  company  cooperation  commit- tee. Mr.  Stevens  made  the  occasion  one 
of  celebration  for  Christmas,  for  the 
work  of  the  cooperation  committee,  and 
for  the  fact  that  the  local  _  telephone 
company  had  won  the  first-aid  prize  of 
southern  California  for  the  telephone 
company. 

At  the  previous  meeting,  Walter 
Wurfel  had  been  named  chairman  of 

the  nomination  committee  for  the  selec- 
tion of  officers  for  1925.  On  the  same 

committee  were  named  Jess  Zweiner, 
Al  May,  Bruno  Earth,  and  Charles 
Lawrie.  The  election  of  officers  and  an- 

nual, banquet  date  was  set  for  Jan.  13, 
and  is  to  be  an  evening  affair. 

Tacoma's  New   Municipal   Substation 
for  Cushman  Project   Is  Announced. — 
Plans  and  specifications  for  the  pro- 

posed $250,000  substation  for  the  Lake 
Cushman  power  project  under  construc- 

tion by  the  city  of  Tacoma,  Wash.,  have 
been  completed,  and  bids  are  expected 

Journal  of  Electricity  Volume  Index 

Ready. — The  index  for  volume  53  com- 
prising the  issues  of  the  Journal  of 

Electricity  for  the  months  of  July  to 
December,  inclusive,  1924,  will  be  ready 
for  distribution  Jan.  10.  Copies  may 

be  secured  upon  application  to  the  cir- 
culation department.  Journal  of  Elec- 

tricity, 883  Mission  Street,  San  Fran- 
cisco, Calif. 

Los    Angeles    Power    Bureau    to 
Spend  $9,750,000  in  192.5 

A  construction  budget  aggregating 
$9,750,000  has  just  been  announced  by 
officials  of  the  Los  Angeles  Bureau  of 
Power  &  Light  for  1925.  The  entire 
sum  will  be  spent  for  betterments  and 
extensions  to  transmission  and  distribu- 

tion systems  and  substations.  For  the 
construction  and  enlargement  of  sub- 

stations an  amount  of  $1,350,000  will 
be  spent,  and  $680,000  will  be  expended 
for  the  construction  of  33,000-volt  feed- 

ers to  various  sections  of  the  city. 
Additions  and  replacements  to  the 

low-voltage  distribution  system  will  re- 
quire $1,945,000.  The  budget  covering 

substations  includes  the  following: 

New  Substation,  Power  &  St.  John  Sts   $110,000 
New  Substation,  Hunter  &  Mateo  Sts    300,000 
Completion  of  Hollywood  Substation    100,000 

Vineyard     Substation    210,000 
Substation.  Thirtieth  &  San  Pedro  Sts    240,000 
Athens    Substation      „    115,000 

Van    Nuys    Substation    75,000 
Boyle  Heights  Substation    200,000 

$45,000,000  Expenditure  Planned 
For  Umatilla  Rapids 

The  combined  power  and  irrigation 
project  at  Umatilla  Rapids,  in  the  Col- 

umbia River  Valley,  Ore.,  and  its  po- 
tential and  projected  development  has 

been  reported  upon  by  the  engineers  of 
the  Interior  Department.  The  esti- 

mated cost  of  the  dam  and  completed 
power  plants  is  $41,600,000  and  the 
total  cost  is  placed  at  $45,000,000.  The 
future  market  possibilities  are  dis- 

cussed at  length.  It  is  computed  that 
the  peak  load  will  reach  760,000  hp. 
and  that  this  may  be  developed  at  $59 
per  horsepower.  Electrochemical  and 
metallurgical  industries,  railroad  elec- 

trification, nitrate  fixation  plants,  and 
industrial  heating  are  all  mentioned  in 
the  prospectus  of  future  power  users 
as  are  also  public  utility  companies 
which,  it  is  asserted,  will  be  able  to 
purchase  this  power  cheaper  than  they 
can  independently  develop  it.  With  a 
sufficient  market  developed,  the  cost  of 
generation  is  placed  at  $7.70  per  horse- 

power-year. 
The  proposed  dam  for  the  lower  end 

of  the  rapids  would  raise  the  water 
level  57%  ft.,  flood  approximately 
5,230  acres  of  land,  and  necessitate  the 
relocation  of  33  miles  of  main-line  rail- 

road track.  The  outstanding  features 
of  this  dam  are  an  embankment  2,200 
ft.  long  on  the  Oregon  side  with  an 
1,100-ft.  spillway  comprising  twelve  66- 
ft.  gates  across  the  main  channel;  a  nav- 

igation lock  1,000  ft.  down  stream;  a 
fishway  and  a  gravity  section  dam. 

A  high  tension  transmission  line  link- 
ing Umatilla  Rapids  with  California  is 

declared  to  be  practicable  as  a  future 
development.  It  is  pointed  out  that 
California  will  have  brought  most  of  its 
potential  hydro  power  into  use  within 
the  next  eleven  years,  and  that  outside 
power  may  have  a  ready  market  there. 
A  seven-year  program  is  suggested, 

with  expenditures  of  $1,500,000  the  first 
year,  about  $5,000,000  the  second,  and 
$11,000,000  the  third.  It  is  stated  that 
the  project  could  be  fifty  per  cent  com- 

pleted and  operating  in  three  and  one- 
half  years. 
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Committee  Meeting  on  National 

Electrical  Code  Held 
At  a  meeting  on  Nov.  21,  1924,  of  the 

electrical  committee  of  the  National 
Fire  Protection  Association,  action  was 
taken  to  enable  the  committee  to  func- 

tion thereafter  as  a  sectional  commit- 
tee under  the  rules  of  procedure  of  the 

American  Engineering  Standards  Com- 
mittee. The  next  meeting  of  the  re- 

organized committee  will  be  held  in 
New  York  City,  Feb.  17,  18  and  19, 
1925,  when  reports  of  article  commit- 

tees will  be  acted  upon  with  a  view  to 
the  appearance  of  a  1925  edition  of  the 
National  Electrical  Code  about  midyear. 

The  committee's  report  will  be  pre- 
sented at  the  annual  meeting  of  the 

National  Fire  Protection  Association,  to 
be  held  in  Chicago,  III.,  early  in  May. 
The  association,  as  sponsor  for  the  code, 
will  then  file  the  revised  code  with  the 

American  Engineering  Standards  Com- 
mittee for  listing  as  an  approved 

American  standard.  It  will  be  pub- 
lished and  distributed  by  the  National 

Board  of  Fire  Underwriters  just  as 
have  been  all  previous  editions  of  this 
foundation  of  safe  wiring  practice  in 
the  utilization  of  electricity  for  light, 
heat,  power  and  signaling  within  prem- 
ises. 

A.  E.  Small,  vice-president  of  Under- 
writers' Laboratories,  presided  at  the 

meeting,  the  attendance  including  twen- 
ty-seven representatives  out  of  a  pres- 

ent total  of  thirty-six.  In  addition  to 
the  National  Fire  Protection  Associa- 

tion, fourteen  organizations,  national  in 
character  or  representative  of  govern- 

ment and  general  interest,  were  listed 
in  the  roll  call. 

In  view  of  the  increased  membership, 
a  revision  of  the  sections  working  com- 

mittee personnel  was  agreed  to;  assign- 
ment of  topics  is  to  be  according  to  the 

article  or  chapter  arrangement  of  the 
code,  and  hence  these  subcommittees 
will  be  known  as  article  committees. 
The  plan  of  having  technical  subcom- 

mittees is  to  be  continued.  In  these,  in- 
dividuals not  of  the  section  committee 

serve  with  all  of  the  privileges  of  mem- 
bers of  the  section  committee. 

On  questions  which  appear  to  war- 
rant the  time  and  expense  required  for 

so  doing,  public  hearings  will  be  held  by 
the  article  committees.  In  addition,  the 
public  may  appear  at  the  annual  meet- 

ing of  the  National  Fire  Protection  As- 
sociation when  the  sectional  commit- 

tee's report  is  presented.  This  report 
will  be  published  thirty  days  prior  to 
the  meeting  in  accordance  with  the  as- 

sociation's rules  governing  committees' 
procedure.  This  program  makes  un- 

necessary the  sort  of  public  hearings  or 
"town  meetings"  which  have  heretofore 
been  held  in  connection  with  revisions 
of  the  code. 

N.  E.  L.  A.    Endorses    Work    of 
Better  Business  Bureau 

The  National  Electric  Light  Associa- 
tion representing  practically  the  entire 

electric  light  and  power  and  electrical 
manufacturing  industries  of  the  United 
States  has  gone  on  recoi-d  as  endorsing 
the  work  of  the  National  Vigilance Committee  and  the  Better  Business Bureau. 

This  action  was  initiated  in  the  form 
of  a  resohition  passed  at  the   October 

meeting  of  the  customer-ownership 
committee  of  the  N.  E.  L.  A.,  one  of 

three  major  committees  of  the  Associa- 
tion, at  the  request  of  its  chairman,  A. 

Emory  Wishon  of  the  San  Joaquin 
Light  and  Power  Corporation,  who  has 
been  active  in  Better  Business  Bureau 
work  in  Fresno,  Calif. 

The  action  ofthe  customer-ownership 
committee  received  the  hearty  endorse- 

ment of  the  remaining  governing  com- 
mittees, the  public  relations  committee 

and  the  executive  committee,  at  their 
meeting  held  in  New  York,  Dec.  9. 

The  resolution  as  introduced  by  Mr. 
Wishon  and  adopted  by  the  customer- 
ownership  committee  follows: 

"The  customer-ownership  committee  of  the 
National  Electric  Light  Association  is  familiar 

with  the  work  of  the  National  Vigilance  Com- 
mittee and  the  Better  Business  Bureau  organized 

under  its  auspices,  and  realizes  that  this  work 
is  exceedingly  valuable  toward  the  protection 

of  the  public  against  fraudulent,  semi-fraudu- 
lent and  hazardous  propositions  offered  for  in- 

vestment. The  member  companies  of  the  Na- 

tional Electric  Light  Association  to  a  large  ex- 
tent encourage  the  investment  by  their  custom- 

ers in  their  securities,  and  in  carrying  out  the 

policy  of  customer-ownership  deem  it  an  obliga- 
tion to  exact  their  best  efforts  toward  prevent- 

ing unsound  investments  by  their  customers  and 
other  investors.  This  obligation  to  protect  the 

public  exists  with  reference  to  public  utility  se- 
curities as  well  as  all  other  classes  of  invest- 

ments   or    allied    investments. 

"The  committee  therefore  recommends  to  the 
public  relations  committee  of  the  National  Elec- 

tric Light  Association  that  our  Association  for- 
mally endorse  the  National  Vigilance  Committee 

and  the  Better  Business  Bureau  movements : 

the  member  companies,  support  these  organiza- 
tions, both  locally  and  nationally,  and  cooperate 

with  them  in  their  activities  in  whatsoever  man- 
ner seems  most  appropriate.  It  is  recommended 

also  that  the  association  advise  all  member  com- 

panies of  this  recommendation  and  urge  their 

participation  if  they  are  not  already  doing  so." 

Public  utilities  generally  are  obtain- 
ing money  for  their  developments 

through  the  sale  of  stock  to  customers. 
Of  $750,000,000  invested  in  these  secur- 

ities in  1923,  .$250,000,000  was  invested 
by  customers  as  the  direct  result  of  cus- 

tomer owTiership  campaigns.  These 
public  utility  securities  are  recognized 
by  all  financial  authorities  as  being 
among  the  best  possible  investments. 
They  invariably  have  the  endorsement 
of  all  bankers  and  are  approved  by  the 
Better  Business  Bureau. 

Even  with  the  opportunity  for  such 
investments  open  at  all  times,  the  public 
still  listens  to  the  promoter  of  fraudu- 

lent stocks  and  get-rich-quick  schemes, 
and  is  mulcted  out  of  tremendous  sums 
each  year.  A  recent  estimate  is  that  in 
the  city  of  San  Francisco  alone  more 
than  $15,000,000  was  taken  from  the 
public  for  worthless  investments  last 

year. It  is  not  only  for  the  promotion  of  in- 
vestments in  utility  stocks,  but  for  the 

protection  of  the  public  from  fraud  that 
the  N.  E.  L.  A.  customer-ownership 
committee  is  working  hand  in  hand  with 
the  Better  Business  Bureau. 

sued  Bulletin  No.  7,  "Thawing  Frozen 
Water  Pipes  With  Electric  Current,"  by 
D.  D.  Ewing  and  C.  F.  Bowman.  The 
pamphlet  presents  a  summary  of  pres- 

ent practices  in  the  art  of  thawing 
frozen  water  pipes  with  electric  cur- 

rents. Lists  of  the  equipment  required 
for  some  of  the  successful  arrangements 
are  given,  and  data  on  the  electrical 
characteristics  of  certain  small  sizes  of 

commercial  steel  pipe  are  also  pre- 
sented. 

Water  Appropriations  Asked  in  Ore- 
gom. — Among  the  applications  for  per- 

mit to  appropriate  water  from  Oregon 
streams  recently  received  in  the  office  of 
Rhea  Luper,  state  engineer,  Salem,  Ore., 
were  the  following  two  for  power  devel- 

opment: J.  N.  Hart,  Portland,  for 
water  from  the  Deschutes  River,  for  the 
development  of  34,000  t.hp.  in  Wasco 
County,  at  an  estimated  cost  of  $4,000,- 
000,  and  James  R.  Wheeler,  Winchester, 
for  water  from  Mills  Creek,  for  the  de- 

velopment of  1,500  t.hp.  in  Douglas 
County,  at  an  estimated  cost  of  $60,000, 
and  R.  C.  Reese,  Prairie  City,  for  water 
from  Strawberry  Creek  and  Onion 
Creek,  for  the  development  of  1,278.5 
t.hp.,  in  Grant  County,  at  an  estimated 
cost  of  $80,000. 

Book  Revie\vs 

Use  of  Electricity  in  Thawing  Frozen 
Water  Pipes  Subject  of  Bulletin.— The 
Engineering  Extension  Service  of  Pur- 

due University,  Lafayette,  Ind.,  has  is- 

PRINCIPLES  OF  MERCHANDISING 

By  MELVm  T.  COPELAND,  Ph.D. 
Professor  of  Marketing,  Director  of  Bu- 

reau of  Business  Research,  Graduate 
School  of  Business  Administration,  Har- 

vard University.  384  pages.  S4.  A.  W. 
Shaw-  &  Company,  Chicago,  111. 

An  unusual  and  highly  valuable  work 
on  sales  and  sales  management.  This 
book  should  be  read  by  and  should  be 
the  property  of  every  sales  manager 
and  executive  who  is  concerned  with 
production  and  distribution.  Perhaps 
the  chief  value  of  the  work  lies  in  the 
fact  that  it  is  in  part  a  compilation, 
with  facts  and  figures  given,  of  the  ex- 

periences of  some  of  the  largest  mer- 
chandisers in  the  country.  Methods  of 

reducing  costs  are  given;  sales  plans 
are  outlined;  valuable  sales  data, 
charts  and  other  needful  information 
are  carefully  compiled,  and  the  whole  is 
presented  in  extremely  readable  fash- 

ion. The  book  could  well  be  placed  in 
the  hands  of  every  salesman,  and  such 
a  procedure  would  prove  a  profitable  in- 

vestment for  any  concern.  It  should 
form  a  valuable  reference  work  for 
schools  and  Libraries  and  doubtless  will 
become  a  text  for  business  administra- 

tion coui-ses. 
Not  only  does  this  book  analyze  buy- 

ing motives,  commodities,  sales  training 
and  compensation,  but  it  goes  further 
and  analyzes  the  reasons  for  all  of  these 
items.  It  reveals  the  relation  of  mer- 

chandising eflfort  to  demand  and  gives 
concrete  examples  of  the  application  of 
sales  effort,  not  only  to  new  markets, 
but  to  fields  already  served.  The  book 
contains  an  unusual  combination  of  the 
theory  of  merchandising  and  of  actual 
practice  and  should  prove  of  value  ev,en 
to  those  of  great  experience. 
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Utah    Utilities'    Aid    Association 
Holds  Annual  Meeting 

The  Traction  and  Power  Mutual  Aid 
Association,  composed  of  employees  of 
the  Utah  Power  &  Light  Company,  the 
Phoenix  Utility  Company,  which  is  the 
construction  division  of  the  power  com- 

pany, and  the  Utah  Light  &  Traction 
Company,  one  of  the  subsidiaries  of  the 
Utah  Power  company,  held  its  annual 
meeting  at  Salt  Lake  City,  Utah,  Dec. 
16.  Officers  elected  for  the  ensuing 
year  were : 

William  M.  Scott,  president;  Henry 
Mann,  vice-president;  J.  R.  Matthews, 
secretary;  A.  M.  Rust,  treasurer;  Jo- 

seph M.  Lindsay,  Frank  Pickering, 
George  A.  Gardner,  George  Eldredge, 
Lester  Seare,  directors;  G.  A.  Ander- 

son, auditor,  and  Dr.  C.  R.  Openshaw, 
physician. 

During  the  year  1924  the  society  paid 
death  claims  amounting  to  $2,300,  and 
paid  $2,932  sickness,  accident  and  re- 

COMING  EVENTS 

New  Mexico  Electrical  Association — 

Annual  Convention — Albuquerque,  N.  M. 
Feb.  16-18,  1925 

fund  accounts  to  members,  carrying 
$500  reserve  and  death  fund  for  the 

year  1925.  '  A  surplus  amounting  to 
$8,359.33  was  divided  among  the  mem- 

bers in  the  form  of  Christmas  dividends 

of  $9.20  for  each  twelve  months'  mem- 
bership, which  was  about  60  per  cent  of 

what  each  member  had  paid  in  for  the 
year. 
The  association  has  a  total  of  947 

members  throughout  the  territory  in 
which  these  companies  operate  in  Utah, 
Idaho  and  Wyoming. 

Second  Home-Lighting  Course  for 
Women  Set  for  January 

The  first  home-lighting  course  for 
women  held  at  the  Edison  Lamp  Works 
of  the  General  Electric  Company,  Har- 

rison, N.  J.,  last  June,  met  with  such 
success  that  it  has  been  decided  to  hold 
a  second  conference  in  January,  1925. 

The  course  will  consist  of  lectures  on 
elementary  electricity,  fundamentals  of 
lighting,  principles  of  home  lighting, 
including  the  aspects  of  health,  com- 

fort, color  and  decoration,  and  lectures 
on  publicity  methods  and  results.  Part 
of  the  course  will  deal  with  problems  in 
house  wiring,  home  lighting  and  the  use 
of  blue  prints.  There  will  be  field  trips 
to  the  show-rooms  of  wholesale  fixture 
houses  and  at  least  one  fixture  factory. 

A.A.E.  Installs  New  Chapter  at 
Santa  Barbara,  Calif. 

Following  a  dinner  held  in  the  Ar- 
lington Hotel,  Santa  Barbara,  Calif., 

recently,  the  Santa  Barbara  Chapter 
was  added  to  the  American  Association 
of  Engineers.  Fifty  men  and  women 
representing  the  Santa  Barbara  Chap- 

ter and  fourteen  guests  representing 
the  Los  Angeles  Chapter  were  present 

for  the  occasion,  which  served  also  as 
the  dedication  ceremony  for  the  new 
hall,  which  had  been  rushed  to  comple- 

tion especially  for  this  event. 
Addresses  were  made  by  P.  H.  Ehlers, 

vice-president;  A.  A.  Anderson,  secre- 
tary; D.  M.  Baker,  district  director, 

and  H.  C.  Ferry,  past  director,  of  the 
Los  Angeles  chapter;  Herbert  Nunn, 
Santa  Barbara  city  manager,  and  Mrs. 
Herbert  Nunn;  R.  A.  Klein,  state  high- 

way engineer  of  Oregon,  and  A.  L. 
Ferry  of  the  Long  Beach  Chapter. 

The  charter  was  presented  by  D.  M. 
Baker,  district  director,  to  E.  M.  Glea- 
son,  Jr.,  chapter  president.  The  other 
officers  are:  U.  S.  Grant,  vice-presi- 

dent; G.  D.  Morrison,  secretary,  and 
Lockwood  deForest,  Jr.,  assistant  sec- retary. 

Discuss  Electrical  Distribution  at 
Ogden  Club  Meeting 

P.  P.  Ashworth,  distribution  engineer 
of  the  Utah  Power  &  Light  Company, 

was  the  principal  speaker  at  the  month- 
ly meeting  of  the  Utah  Chapter  of  the 

American  Institute  of  Electrical  En- 
gineers at  the  Chamber  of  Commerce  in 

Salt  Lake  City  on  the  evening  of  Dec.  3. 
Mr.  Ashworth  presented  a  paper  the 

subject  of  which  was  "The  Distribution 
of  Electrical  Energy."  He  discussed 
the  present  practice  and  problems  of 
distributing  electrical  energy  to  the 
consumer.  Alternating  current  systems 
are  coming  into  use,  he  said,  because 
direct  current  is  of  too  low  voltage  to 
carry  large  amounts  of  power  without 
excessive  expenditure  for  copper  con- 
ductors. 

The  speaker  outlined  the  advantages 
of  the  4,000-volt,  4-wire  system  as  used 
in  Salt  Lake,  Ogden  and  Logan,  Utah, 
pointing  out  the  factors  of  safety  in 
connection  with  it.  He  stated  that  the 
business  district  of  Salt  Lake  City  is 
the  best  lighted  in  the  world. 

Portland  A.I.E.E.  Hears  Interesting 
Discussion. — At  the  joint  meeting  of  the 
Portland,  Ore.,  sections  of  the  N.E.L.A. 
and  the  A.I.E.E.,  held  in  December,  R.  C. 

Charlton,  signal  engineer  of  the  Ore- 
gon-Washington Railroad  &  Navigation 

Company,  told  of  the  new  system  of  in- ductive-type train  control  installed  by 

his  company  on  a  single-track  division 
between  Portland  and  The  Dalles.  The 
system,  which  was  adopted  by  the  Union 
Pacific  System  after  tests  at  Omaha, 
Neb.,  is  one  manufactured  by  the  Union 
Switch  &  Signal  Company,  and  was 
installed  at  an  approximate  cost  of 
$300,000  on  order  of  the  Interstate 
Commerce  Commission  requiring  that 
one  engine  division  be  equipped  by  the 
end  of  this  year.  By  the  operation  of 
the  system,  the  train  is  automatically 
brought  to  a  stop  in  case  the  engineer 
fails  to  act  on  a  red-light  signal. 

Large  Scale  Electric  Oil  Pumping  to 
Be  Started  in  Rocky  Mountain  Region. 
— Two  12,500-kw.  steam-driven  gener- 

ating units  are  being  installed  by  the 
Midwest  Refining  Company  in  the  Salt 
Creek,  Colo.,  field  to  supply  electric  en- 

ergy for  pumping  oil  wells  in  that  field. 
This  installation,  when  motors  are  ap- 

plied to  the  wells,  will  be  the  first  ap- 
plication of  electricity  to  oil-well  pump- 

ing in  the  Rocky  Mountain  field.  Boil- 
ers in  the  steam  plant  will  be  fired  by 

natural  gas  from  the  wells. 

Final  Schedule  Made  for  P.C.E.A. 
Technical  Section  Meet 

In  the  Dec.  15,  1924,  issue  of  the 
Journal  of  Electricity,  p.  456,  announce- 

ment was  made  of  the  first  1925  con- 
clave meeting  of  the  Technical  Section 

of  the  P.C.E.A.  to  be  held  at  the  Hotel 
Fairmont,  San  Francisco,  Calif.,  Jan. 
7-9.  Since  publication  of  that  notice 
some  changes  have  been  made  in  the 
schedule  of  bureau  meetings,  and  these 
changes  are  noted  in  the  following  cor- 

rected schedule: 
Wed.  Thurs.  Fri. 
Jan.  7         Jan.  S         Jan.  9 

Hydraulic   Power   10  am 
Underground  Systems  ..10  am 
Meter    10  am     9  :30  am 
Accident   Prevention   10  am     9  :30  am 
Overhead  Systems   10  am     9  :30  am     9  :30  am 
Apparatus       9:30  am 
Inductive   Interference..  9  :30  am 
Prime  Movers    9  :30  am 
Safety   Rules    9  :30  am 

Executive    Committee 
Meeting    4  :00  pm 

General  Meeting    8  :00  pm 

No  change  has  been  made  in  the  dates 
set  for  the  general  and  for  the  execu- 

tive meetings,  which  are  set  for  Jan.  8 
at  8  p.m.  and  Jan.  9  at  4  p.m.,  re- 
spectively. 

COMING    PACIFIC    COAST    ELECTBICAI. 
ASSOCIATION  MEETINGS 

Hydraulic  Power  Bureau,  Technical  Section — 
Hotel  Fairmont,  San  Francisco,  Calif. 

Jan.  7,  1925 

Underground    Systems    Bureau,    Technical    Sec- 

tion— 

Hotel  Fairmont,  San  Francisco,  Calif. 
Jan.  7,  1925 

Meter  Bureau,  Technical  Section — 
Hotel  Fairmont,  San  Francisco,  Calif. 

Jan.  7,  8,  1925 

Accident  Prevention  Bureau,  Technical  Section — 
Hotel  Fairmont,  San  Francisco,  Calif. 

Jan.  7,  8,  1925 

Overhead  Systems  Bureau,  Technical  Section — 
Hotel  Fairmont,  San  Francisco,  Calif. 

Jan.  7-9,  1925 

Apparatus  Bureau,  Technical  Section — 
Hotel  Fairmont,  San  Francisco,  Calif. 

Jan.  8,  1925 

General  Meeting,  Technical  Section — 
Hotel  Fairmont,  San  Francisco,  Calif. 

Jan.  8,  1925 

Inductive    Co-ordination    Bureau,    Technical    Sec- 

tion— 

Hotel  Fairmont,  San  Francisco,  Calif. 
Jan.  9.  1925 

Prime  Movers  Bureau,  Technical  Section — 
Hotel  Fairmont,  San  Francisco,  Calif. 

Jan.  9,  1925 

Safety  Rules  Bureau,  Technical  Section — 
Hotel  Fairmont.  San  Francisco,  Calif. 

Jan.  9.  1925 

Executive  Committee,  Technical  Section — 
Hotel  Fairmont,  San  Francisco,  Calif. 

Jan.  9,  1926 

Munroe,  Utah,  to  Build  Hydroelectric 
Plant. — Bids  will  be  asked  in  the  near 
future  on  a  new  hydroelectric  plant  to 
serve  the  city  of  Munroe,  Utah.  The 

plant  wall  replace  the  present  station, 

which  is  inadequate  for  the  city's  needs, and  will  generate  125  kw.  under  a  head 

of  280  ft.  Four  thousand  feet  of  16-in. 
wood  and  steel  pipe  will  be  needed  for 
the  installation.  The  city  has  issued 
and  sold  $30,000  in  bonds  to  finance  the 
plant.  McGonagle  &  Ullrich,  engineers, 
of  Salt  Lake,  have  designed  the  plant 
and  will  supervise  its  construction. 
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Personals 

A.  E.  Holloway,  superintendent  of 
the  commercial  department,  San  Diego 
Consolidated  Gas  &  Electric  Company, 
San  Diego,  Calif.,  lias  been  elected 
president  of  the  San  Diego  Chamber  of 
Commerce.  For  the  past  year  he  has 
been  vice-president  and  also  chairman 
of  the  county  development  committee 
of  the  organization.  In  addition  to 
being    prominent   in    civic    affairs,    Mr. 

Holloway  is  a  well-known  member  of 
the  electrical  industry.  Since  1910  he 
has  been  associated  with  the  San  Diego 
Consolidated  Gas  &  Electric  Company, 
having  begun  as  new  business  solicitor. 
Later  in  that  year  he  was  made  super- 

intendent of  new  business.  Some  time 
after  this  he  became  superintendent  of 
the  commercial  department  and  has 
held  that  position  since  then.  For  1923- 
1924  he  was  chairman  of  the  industrial 
heating  committee  of  the  Commercial 
Section  of  the  P.C.E.A.,  and  he  has 
been  appointed  a  member  of  the  Public 
Relations  Section  for  1924-1925.  Dur- 

ing the  year  1922  he  was  president  of 
the  San  Diego  Electric  Club.  Mr.  Hol- 

loway is  a  native  of  Indiana  and  was 
graduated  in  1909  from  Purdue  Uni- 

versity with  the  degree  of  E.E. 
J.  C.  DeConly,  formerly  engineer  of 

construction  for  the  S.  &  H.  Electric 
Service  Company,  Alhambra,  Calif.,  has 
opened  offices  in  the  Frost  Building,  Los 
Angeles,  where  he  will  practice  consult- 

ing engineering. 
William  N.  Beatty,  of  the  Utah  Power 

&  Light  Company,  Salt  Lake  City,  Utah, 
was  recently  in  San  Francisco,  Calif. 

A.  H.  Babcock,  electrical  engineer  of 
the  Southern  Pacific  Company,  San 
Francisco,  Calif.,  was  invited  by 
the  National  Research  Council  to  attend 
a  session  of  the  American  section  of  the 
International  Union  of  Scientific  Radio- 
telegraphy  held  at  Washington,  D.  C, 
Dec.  30. 

James  Henderson,  general  manager 
of  the  Hilo  Electric  Light  Company, 
Hilo,  ,T.  H.,  has  just  returned  to  the 
Islands  after  a  stay  of  two  months  in 
California.  Mr.  Henderson,  who  was 
accompanied  by  his  family,  returned  on 
the  steamer  Matsonia  of  the  Matson 
line. 

J.  A.  Cannon,  auditor,  and  "George 
Riblet  and  J.  M.  Bourus,  assistant  audi- 

tors of  the  San  Diego  Consolidated  Gas 
&  Electric  Company,  San  Diego,  Calif., 
attended  the  annual  convention  of  ac- 

countants of  the  Byllesby  Engineering 
&  Management  Corporation,  held  in 
Louisville,  Ky.,  recently. 

Charles  A.  Tattersall,  assistant  to  the 
vice-president  of  the  Niagara  Falls 
Power  Company,  Niagara  Falls,  N.  Y., 
has  been  visiting  the  Pacific  Coast  for 
the  past  two  weeks. 

G.  H.  Jones,  Commonwealth  Edison 
Company,  Chicago,  111.,  at  the  session  of 
the  appliance  committee  at  the  Commer- 

cial National  Section's  conclave  meeting 
recently  held  in  San  Rafael,  Calif.,  fur- 

nished some  interesting  information  rel- 
ative to  the  installation  of  electric  cook- 

ing equipment  in  hotels  and  restaurants. 
H.  E.  Sandoval,  manager  of  electric 

sales,  Pacific  Gas  and  Electric  Company, 
San  Francisco,  Calif.,  was  one  of  the 
speakers  at  the  session  of  the  power 
committee  during  the  conclave  meeting 
of  the  Commercial  National  Section. 

Joseph  Thompson,  president.  Pacific 
Electric  Manufacturing  Company,  San 
Francisco,  Calif.,  was  the  speaker  of 
the  evening  at  the  banquet  held  at  the 
close  of  the  Commercial  National  Sec- 

tion's conclave  meeting. 
E.  T.  McSpadden,  of  the  Public  Ser- 

vice Company  of  Colorado,  Denver, 
Colo.,  won  the  fist  prize  awarded  re- 

cently by  the  George  Richards  Com- 
pany, New  York  City,  for  the  best  win- 

dow display  of  Hemco  plugs. 
Dr.  W.  F.  Durand,  head  of  the  de- 

partment of  mechanical  engineering  of 
Leland  Stanford  University,  Palo  Alto, 
Calif.,  has  been  elected  president  of  the 
American  Society  of  Mechanical  En- 

gineers. 
C.  O.  Woodworth,  formerly  foreman 

of  the  Sturgeon  Electric  Company, 
Denver,  Colo.,  has  resigned  from  that 
firm  to  become  a  member  of  the  Spin- 
ney-Woodworth  Heating  &  Electric 
Company  at  1161  California  Street, 
that  city. 

A.  H.  Tracy,  electrical  engineer  for 
the  Byllesby  Engineering  &  Manage- 

ment Corporation,  was  a  visitor  recently 
to  San  Diego  Consolidated  Gas  &  Elec- 

tric Company.  He  came  to  discuss  plans 
and  additions  for  next  year  on  the  San 

Diego  company's  system. 
Frank  Silliman,  Jr.,  vice  president. 

Electric  Bond  &  Share  Company,  New 
York  City,  recently  spent  two  weeks  in 
the  Northwest  looking  over  the  proper- 

ties of  the  Pacific  Power  &  Light  Com- 
pany, Portland,  Ore.,  in  company  with 

Lewis  A.  McArthur,  vice-president  and 
general  manager  of  that  company. 

L.  A.  Savage,  formerly  connected 
with  the  construction  activities  of  the 
Byllesby  Engineering  &  Management 
Corporation  on  its  Western  States  Gas 
&  Electric  Company  projects  on  the 
American  River,  has  been  appointed  su- 

pervisor of  transportation  for  the  San 
Diego  Consolidated  Gas  &  Electric 
Company,  San  Diego,  Calif.,  working  in 
the  department  of  shops  and  stores  un- 

der C.  D.  Weiss,  superintendent. 

S.  M.  Kennedy,  vice-president  in 
charge  of  business  development  and 
public  relations.  Southern  California 
Edison  Company,  Los  Angeles,  Calif., 
recently  paid  a  visit  to  San  Francisco.  „ 

Frederick  Haase,  in  charge  of  sales 
of  the  Frank  E.  Wolcott  Manufactur- 

ing Company,  Hartford,  Conn.,  is  in 
San  Francisco,  Calif.,  investigating  lo- 

cal conditions. 
C.  L.  Culbert  of  the  Amador  Electric 

Light  &  Power  Company,  Jackson, 

Calif.,  was  a  recent  visitor  in  San  Fran- 
cisco, Calif. 

C.  C.  Shaw,  Lalley  Electric  Company, 
Portland,  Ore.,  was  a  recent  visitor  in 
San  Francisco,  Calif. 

George  W.  Rankin  of  the  California 
Electrical  Cooperative  Campaign  re- 

cently spent  some  time  in  the  Sacra- 
mento Valley. 

J.  J.  Welch,  vice-president  Western 
Union  Telegraph  Company,  New  York 

City,  was  a  recent  visitor  in  San  Fran- 
cisco, Calif. 

Samuel  Kahn,  vice-president  and  gen- 
eral manager.  Western  States  Gas  & 

Electric  Company,  Stockton,  Calif.,  paid 
a  visit  to  San  Francisco,  Calif.,  re- cently. 

John  F.  Greenawalt,  publicity  man- 
ager of  the  Mountain  States  Telephone 

&  Telegraph  Company,  Denver,  Colo., 
has  been  elected  chairman  of  the  elev- 

enth district  of  the  Associated  Adver- 
tising Clubs  of  the  World.  The  dis- 

trict comprises  Colorado,  New  Mexico, 
Idaho  and  Utah.  He  will  preside  at  the 
annual  district  convention  to  be  held  at 
Pueblo,  Colo.,  some  time  in  January. 
Mr.  Greenawalt  began  his  career  in  the 
utility  field  vsdth  the  Colorado  Telephone 
Company,  which  later  became  part  of 
the  Mountain  States  Telephone  &  Tele- 

graph Company.  In  1911  he  was  made 
advertising  manager  of  the  latter  com- 

pany and  later  general  publicity  man- 
ager. He  is  secretary  of  the  Colorado 

Public  Service  Association  and  is  a 

member  of  the  Rocky  Mountain  Com- 
mittee   on    Public   Utility   Information 

of  the  National  Electric  Light  Associa- 
tion and  practically  all  of  the  electrical 

and  utility  associations  of  Denver  as 
well  as  numerous  other  civic  and  com- 

mercial organizations.  He  has  just  re- 
cently elected  district  governor  of  the . 

ICiwanis  Club.  Before  engaging  in  his 
present  work  Mr.  Greenawalt  taught 
school  and  later  was  active  in  news- 

paper work. 
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R.  W.  Clark,  assistant  sales  manager, 
Puget  Sound  Power  &  Light  Company, 
Seattle,  Wash.,  was  among  those  who 
attended  the  conclave  meeting  of  the 
N.E.L.A.  Commercial  National  Section 
recently  held  in  San  Rafael,  Calif. 

C.  L.  Edgar,  president  and  general 
manager,  Edison  Electric  Illuminating 
Company,  Boston,  Mass.,  was  recently 
in  San  Francisco.  While  in  the  West  he 
was  present  at  the  recent  conclave 
meeting  of  the  Commercial  National 
Section  of  the  N.E.L.A.  held  at  San  Ra- 

fael, Calif. 

J.  J.  Cooper,  general  manager.  Moun- 
tain Electric  Company,  Denver,  Colo., 

has  been  appointed  representative  of 
the  Mountain  region  on  the  National 
Council  or  Federation  of  Electrical 
Leagues,  the  group  authorized  at  the 
Association  Island  meeting  last  Sep- 
tember. 

P.  W.  Sothman,  formerly  chief  engi- 
neer of  the  Hydro-Electric  Power  Com- 

mission of  Ontario,  Toronto,  has  asso- 
ciated himself  with  the  engineering 

firm  of  M.  H.  Avram  &  Company,  New 
York,  N.  Y. 

E.  A.  Palmer,  for  the  past  two  years 
manager  of  the  transportation  division 
of  the  San  Francisco  office  of  the  West- 
inghouse  Electric  &  Manufacturing 
Company,  has  been  made  manager  of 
the  light  traction  division  of  that  com- 

pany with  headquarters  at  East  Pitts- 
burgh, Pa.  A  graduate  of  Cornell  Uni- 

versity, Mr.  Palmer  began  his  career 
in  the  field  of  transportation  by  enter- 

ing the  employ  of  the  Public  Service 
Railway  Corporation,  Newark,  N.  J., 
where  he  became  division  master  me- 

chanic. In  1916  he  joined  the  force  of 
the  American  Brake  Shoe  &  Foundry 

Company,  New  York,  N.  Y.,  as  mechan- 
ical expert,  his  duties  involving  check- 
ing up  on  the  usage  obtained  from  the 

company's  products.  A  year  later  he 
became  salesman  of  transportation 
products  for  the  Westinghouse  Electric 
&  Manufacturing  Company  at  San 
Francisco,    Calif.      In    1922,   when   the 

transportation  division  of  the  Westing- 
house  company  became  a  distinct  organ- 

ization, he  was  made  manager  of  the 
San  Francisco  division.  Mr.  Palmer  is 
a  member  of  the  American  Institute  of 
Electrical  Engineers,  the  American 
Electric  Railway  Association  and  the 
National  Transportation  Institute,  and 
also  belongs  to  the  Transportation  Club 
and  the  Pacific  Railway  Club. 

R.  G.  Gentry,  D.  D.  Sturgeon  and 
F.  L.  Easton,  members  of  the  advisory 
board  of  the  Electrical  Cooperative 
League,  Denver,  Colo.,  have  been  desig- 

nated as  a  welfare  committee  by  W.  A. 
Guscott,  acting  chairman,  their  function 
being  to  keep  in  touch  with  all  cases  of 
sickness  or  distress  of  league  members. 

J.  Charles  Jordan,  manager  publicity 
department.  Pacific  Gas  and  Electric 
Company,  San  Francisco,  Calif.,  has 
been  appointed  a  member  of  the  exhib- 

its committee  of  the  Public  Utilities 
Advertising  Association  to  represent 
seven  Western  states.  The  association 
is  affiliated  with  the  Associated  Adver- 

tising Clubs  of  the  World  and  is  prepar- 
ing a  traveling  exhibit  of  public  utilities 

advertising  which  will  be  displayed  at 
the  Advertising  Clubs  convention  to  be 
held  at  Houston,  Texas,  next  May. 

R.  A.  Balzari  of  the  Westinghouse 
Electric  &  Manufacturing  Company, 
San  Francisco,  Calif.,  recently  spent 
several  days  in  the  Sacramento  Valley 
on  business. 

Fred  Todt,  San  Francisco,  Calif.,  dis- 
trict manager.  Pacific  States  Electric 

Company,  recently  attended  a  meeting 
of  the  Sacramento  Valley  Electrical  So- 

ciety while  on  a  visit  to  Sacramento, 

Calif. 
Victor  W.  Hartley,  executive  secre- 

tary of  the  California  Electrical  Co- 
operative Campaign,  recently  spent 

some  time  in  Sacramento.  Calif.,  in  con- 
nection with  the  Better  Home-Lighting 

Contest. 
Walter  F.  Price,  executive  secretary 

of  California  Electragists,  stopped  off 
for  several  hours  in  Sacramento,  Calif., 
while  going  through  the  Sacramento 
Valley  recently. 

Ellery  W.  Stone,  president.  Federal 
Telegraph  Company,  San  Francisco, 
Calif.,  recently  visited  Sacramento, 
Calif.,  where  he  addressed  a  meeting  of 
the  Sacramento  Valley  Electrical  So- ciety. 

W.  C.  Stevens,  manager  of  produc- 
tion and  development,  Cutler-Hammer 

Manufacturing  Company,  Milwaukee, 
Wis.,  recently  visited  San  Francisco, 
Calif. 

Dean  D.  Clark,  commercial  manager. 
Mountain  States  Telephone  &  Telegraph 

Company,  and  treasurer  of  the  Elec- 
trical Cooperative  League;  P.  Harry 

Byrne,  manager  of  the  electrical  depart- 
ment, Larsen  Plumbing,  Heating  & 

Electrical  Company,  and  C.  E.  Addie  of 
the  Public  Service  Company,  all  of 
Denver,  Colo.,  took  prominent  parts  in 
the  recent  Community  Chest  drive  in 
that  city. 

J.  H.  Perlewitz,  manager,  Western 
Electric  Company,  Salt  Lake  City,  Utah, 
and  a  member  of  the  board  of  the 
Rocky  Mountain  Electrical  Cooperative 
League,  was  a  speaker  at  a  recent 
luncheon  meeting  of  the  Electrical  Co- 

operative League,  Denver,  Colo. 
E.  A.  Watkins  has  secured  sole  own- 

ership of  the  Electric  Supply  Company, 
Oakland,  Calif.,  and  will  continue  the 
business  under  the  same  firm  name. 

Cass  Schneider  of  the  Electrical  Sup- 
ply Company,  Sacramento,  Calif.,  was  a 

recent  visitor  to  San  Francisco  on  busi- 
ness. 

F.  W.  Roller,  president  of  the  Roller- 
Smith  Company,  New  York  City,  re- 

cently stopped  for  several  days  in  San 
Francisco,  Calif.,  while  en  route  to  the Orient. 

Walter  S.  Wurfel,  manager  of  the 
Electric  Supplies  Distributing  Com- 

pany of  San  Diego,  Calif.,  recently 
spent  some  time  in  the  Imperial  Valley. 

R.  B.  Gordon,  until  recently  New 
York  stores  manager  for  the  Western 
Electric  Company,  has  been  made  man- 

ager of  the  New  York  telephone  dis- 
tributing house  of  that  company,  suc- 

ceeding J.  B.  Odell. 
Howard  W.  Pishburn,  manager  of  the 

electrical  department  of  the  B.  K. 
Sweeney  Electrical  Company,  Denver, 
Colo.,  and  a  former  member  of  the  ad- 

visory board  of  the  Electrical  Coopera- 
tive League  of  that  city,  has  been  re- 

appointed a  member  of  the  board  as  a 

representative    of    the    manufacturers' 

division.  Mr.  Fishburn  is  a  native  of 
Denver  and  has  had  all  of  his  electrical 
experience  as  a  member  of  the  Sweeney 
firm.  Starting  with  that  company  in 

1916  as  a  general  salesman,  he  later  be- 
came an  electrical  specialist  and  for  five 

years  has  devoted  all  of  his  time  to  the 
electrical  department.  Prior  to  his  ap- 

pointment as  manager  in  1922,  he 
served  as  assistant  manager  of  the  de- 

partment. 

Audrey  Wayland,  of  the  Allied  Indus- 
tries, Inc.,  San  Francisco,  Calif.,  died 

Dec.  6  as  the  result  of  injuries  received 
in  a  collision  of  trains  on  the  Key  Sys- 

tem, near  the  Oakland,  Calif.,  mole. 
Frank  Dabney,  manager  of  the  Puget 

Sound  Power  &  Light  Securities  Com- 
pany of  the  Stone  &  Webster  organiza- tion, died  in  Seattle,  Wash.,  Dec.  12, 

1924,  following  a  short  illness  con- tracted immediately  upon  his  return 
from  an  extended  Eastern  business  trip. 
Mr.  Dabney  was  born  in  1853  at  Fayal, 
Azores  Islands,  where  his  father,  John 
Pomeroy  Dabney,  served  many  years  as 
American  vice-consul.  After  being  edu- 

cated at  Fayal  and  Boston,  Mass.,  he 
entered  the  foreign  shipping  business. 
Later  he  was  identified  with  coal  min- 

ing, timber  and  railroad  interests  in 
Ohio  and  elsewhere  until  1900,  when  lie 
became  associated  with  the  Stone  & 
Webster  interests  in  Seattle. 
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TRADE  NOTES 

T3ie  Pierce-Tomllnson  Electric  Com- 
pany, Portland,  Ore.,  has  recently 

moved  from  its  old  location  at  286  Oak 
Street  to  92  Fifth  Street,  where  it  has 
secured  a  better  location  for  retail  trade. 
T.  F.  Pierce,  having  taken  over  the  in- 

terest of  his  former  partner,  is  now  the 
sole  owner  and  manager. 

The  B.  &  R.  Electric  Supply  Company 
of  Denver,  Colo.,  has  been  appointed 
distributor  of  Westinghouse  lamps  in 
the  Mountain  region  in  addition  to  the 
Mine  &  Smelter  Supply  Company, 
Westinghouse  agent-jobbers. 

The  Olympic  Electric  Company,  Aber- 
deen, Wash.,  has  opened  a  new  electric 

store  in  the  Wolff  Building  in  Olympia. 
This  is  the  third  of  the  company's  chain 
of  stores,  the  other  two  being  in  Port 
Angeles  and  Centralia.  The  company 
will  carry  a  full  line  of  electric  appli- 
ances. 

The  Oster  Manufacturing  Company, 
Cleveland,  Ohio,  has  recently  placed  on 
the  market  a  new  electric  pipe  threader 
which  is  claimed  to  reduce  greatly  the 
time  and  cost  of  pipe  threading.  The 
machine,  which  is  portable,  is  driven  by 
a  1/3-hp.  Westinghouse  motor  fur- 

nished with  a  10-ft.  cord  and  a  screw 
plug  which  may  be  screwed  into  an  or- 

dinary light  socket.  It  may  be  used  on 
%-in.  to  2-in.  piping. 

S.  K.  Lehman  Company,  electric  job- 
bing firm,  formerly  in  Boom  610  Wesley 

Roberts  Building,  Los  Angeles,  Calif., 
has  moved  into  larger  quarters  in 
Rooms  309  and  310  of  the  same  build- 

ing, the  name  of  which  has  been  changed 
to  the  Cotton  Exchange  Building. 
The  Aetna  Electric  Company,  341 

South  Western  Ave.,  Los  Angeles,  Calif., 
has  been  purchased  by  H.  E.  McArthur, 
owner  of  Crown  Electric  Company,  5161 
South  Vei-mont  Ave.,  dealer  in  electric 
fixtures,  and  will  be  operated  as  a 
branch  store. 

The  F.  W.  Wakefield  Brass  Company, 
Vermilion,  Ohio,  has  recently  perfected 
an  attachment  for  mounting  an  individ- 

ual puU  chain  switch  within  the  fixture 
canopy  upon  the  main  support  of  the 
fixture,  as  required  by  code.  This 
mounting  consists  of  a  piece  of  sheet 
metal  of  sufficient  gauge,  stamped  to 
form.  It  is  perforated  with  two  holes 
of  proper  size  so  that  it  slips  over  the 
iron  pipe  fixture  support  and  is  held 
firmly  between  the  pipe  casing  and  the 
hickey.  The  shape  of  the  stamping  pei-- 
mits  the  switch  to  be  mounted  in  any 
of  four  different  positions  so  that  it 
meets  practically  any  condition.  The 
company  is  now  supplying  this  new 
switch  mounting  as  an  accessory  with 
all  its  "Red  Spot"  chain  pendent  type hangers. 

The    Hisey-Wolf    Machine    Company, 
Cincinnati,  Ohio,  will  mail  upon  request 
its  Bulletin  No.  605,  which  describes  the 
company's  new  friction  head  electric screwdriver. 

The     Sangamo     Electric      Company, 
Springfield,  111.,  has  recently  placed 
upon  the  market  Types  F  and  G  cur- 

rent transformers  designed  for  accurate 
metering  where  the  secondary  burden 
is  high. 

The  Standard  Electric  Stove  Com- 
pany, Toledo,  Ohio,  recently  held  a  con- 

vention of  its  salesmen  at  the  factory. 
Representatives  from  all  sections  of  the 
country  were  in  attendance. 

The  Cutler-Hammer  Manufacturing 
Company,  Milwaukee,  Wis.,  has  pub- 

lished "Cutler-Hammer  Electric  Ele- 
vator Controllers,"  a  48-page  booklet 

known  as  publication  No.  3082.  This 
booklet  illustrates  and  describes  many 
types  of  elevator  control  apparatus  for 

passenger  and  freig'ht  elevators.  A  sec- tion is  devoted  to  auxiliary  apparatus 
for  use  with  elevator  controllers,  in- 

cluding reversing  switches,  floor  select- 
ors, various  limit  switches,  car  switches 

and  door  switches,  and  another  to  mo- 
tor, fuse  and  wire  ratings  with  numer- ous tables. 

The  Peerless  Light  Company,  Chi- 
cago, 111.,  has  issued  its  first  radio  cata- 

log. No.  101.  List  prices  are  quoted, 
and  a  confidential  discount  sheet  is  en- 

closed for  dealers'  use. 
Heine  Boiler  Company,  Inc^  St.  Louis, 

Mo.,  has  reprinted  in  pamphlet  form, 
"Tests  of  a  Steam  Generating  Unit  at 
a  Municipal  Power  Plant,"  a  report  pub- 

lished in  Power,  Sept.  16,  1924,  on  a 
series  of  tests  applied  to  a  Heine  V-type 
bent-tube  boiler  installation. 

Hydro-Electric  Manufacturing  Com- 
pany, Milwaukee,  Wis.,  has  issued  for 

consumer  distribution  a  folder  setting 
forth  the  advantages  of  its  Hydrolec- 
tric  dishwasher. 

The  Kehoe  Company,  Toledo,  Ohio, 
has  published  for  distribution  to  con- 

sumers a  folder  descriptive  of  its  elec- 
tric dishwasher,  the  Kehoe. 

K.  E.  Van  Kuran,  district  manager  of  the  West- 
inghouse Electric  &  Manufacturing  Company, 

Los  Angeles,  Calif.,  is  here  shown  with  his  win- 
ning smile  and  the  trophy  which  he  won  at  the 

recent  convention  of  the  American  Institute  of 
Electrical  Engineers  at  Pasadena.  Mr.  Van 
Kuran  won  the  Fisken  cup,  which  is  awarded 
annually  to  the  player  having  the  lowest  gross 
score  and  which  he  will  keep  in  his  possession 

for  the  ensuing  year. 

The  Square  D  Company,  Detroit, 
Mich.,  has  recently  designed  and  incor- 

porated in  its  Square  D  safety  switch  a 
new  type  of  cross  bar  constraction.  A 
steel  cross  bar  is  heavily  insulated  with 
tubes  of  molded  composition  possessing 
superior  mechanical  and  greater  dielec- 

tric strength  and  with  a  low  per  cent 
absorption  of  moisture  which  prevents 
warping  and  the  consequent  distortion 
of  blade  alignment.  Wide  fibre  washers 
prevent  accumulation  or  adherence  of 
dust,  breaking  up  any  continuous  path 
of  dust  to  ground,  and  also  act  as  baf- 

fles, protecting  the  cross  bar  links, 
spring  housing  or  the  ends  of  the  steel 
cross  bar  from  abnormal  arcs.  The  in- 

sulating tubes  have  an  offset  at  the  ends 
so  that  dust  cannot  work  in  under  the 
washers,  and  a  new  type  of  blade  hook 
distributes  pressure  equally  and  elim- 

inates extra  wear  on  the  molded  compo- 
sition tubes. 

Stephens-Adamson  Manufacturing 
Company,  Aurora,  111.,  has  compiled  S-A 
Chains  and  Gears  Catalog  No.  27, 
which  contains  the  latest  and  most  ex- 

haustive list  of  its  chains,  sprockets  and 
gears.  Requests  for  copies  should  be 
sent  on  business  stationery  so  that  the 

company  may  have  information  concern- 
ing the  placement  of  these  catalogs 

with  a  view  to  rendering  further  ser- 
vice to  the  users  of  Catalog  No.  27. 

The  Westinghouse  Electric  &  Manu- 
facturing Company,  East  Pittsburgh, 

Pa.,  has  perfected  a  sight  tube  for  use 
in  determining  the  condition  existing 
inside  the  tanks  of  large  oU  circuit 
breakers  without  the  necessity  of  emp- 

tying the  oil.  The  device  is  built  on  the 
principle  of  a  periscope  and  is  so  con- structed that  contacts  of  the  breaker 
may  be  easily  inspected  by  the  operator. 

The  Cutler-Hammer  Manufacturing 
Company,  Milwaukee,  Wis.,  has  issued 
Publication  C-2,  descriptive  of  its  in- 

ductive time-limit  controller  for  steel 
mill  service.  This  controller  meets  the 
demand  for  time-limit  control  and  at 
the  same  time  eliminates  features  such 
as  dashpot  and  other  mechanical  means 
for  securing  the  uniform  period  of  ac- celeration. 

The  Reynolds  Electric  Company,  Chi- 
cago, 111.,  has  recently  sent  out  Bulletin 

No.  401  describing  its  timer  or  control 
for  "stop  and  go"  traffic  signals.  The 
drum  contacts  and  brushes  are  of  the 
same  general  construction  as  Reco 
flashers.  Bulletin  No.  501,  also  re- 

cently issued,  tells  how  these  latter  de- 
vices may  be  used  to  double  the  effec- 

tiveness of  window  displays. 

The  Electric  Supply  Company,  Oak- 
land, Calif.,  on  Jan.  1  moved  into  new 

and  larger  quarters  at  301  Ninth  Street, that  city. 

The  Triumph  Electric  Company,  Cin- 
cinnati, Ohio,  has  recently  prepared  for 

distribution  a  new  bulletin  on  its  TR 
self -start  motors. 

The  Bryant  Electric  Company,  Bridge- 
port, Conn.,  has  issued  its  latest  and 

m.ost  complete  catalog  in  three  styles: 
"A,"  a  loose-leaf  style,  8V2XIO  in.,  for 

use  of  jobbers  and  large  dealers;  "C,"  a large  bound  style,  7%xl0%  in.,  and  a 
miniature  style,  4%x6%  in.,  for  pocket iise. 

The  American  Rolling  Mill  Company, 

Middletown,  Ohio,  has  published  "Iron 
and  Steel  for  Electrical  Uses,"  covering 
the  history,  manufacture  and  magnetic 
properties  of  Armco  electrical  sheet 
steels  and  Armco-ingot  iron. 
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Transmission-Line  Map 
for  1925 

IT  is  the  custom  of  the  Journal  of  Elec- 
tricity to  issue  a  transmission-hne  map 

of  the  eleven  Western  states  every  two 
years.  This  work  started  back  in  1905  when 
a  small  map  of  the  transmission  lines  of  Cal- 

ifornia was  printed.  Five  years  later  the 
first  supplement  map  of  the  lines  of  the  West- 

ern states  was  issued.  In  1915  this  map  was 
corrected  and  reissued.  This  was  done 

again  in  1920.  Since  that  time  the  develop- 
ment and  extension  of  the  electric  service 

companies  have  been  so  rapid  that  it  has  been 
found  necessary  to  issue  the  map  every  two 

years. The  1925  map  will  be  a  supplement  to  the 
Feb.  1  issue.  Instead  of  conforming  to  the 
old  standard  size,  20  x  24  in.,  this  year  it 
will  be  32  x  40  in.  This  larger  size  is  neces- 

sitated by  the  congestion  in  California  and 
other  Pacific  Coast  states  where  development 
has  been  most  rapid. 

The  new  map  will  show  among  other 
things  all  transmission  lines  in  California, 
Oregon,  Washington,  Idaho,  Montana,  Wyom- 

ing, Colorado,  Utah,  Nevada,  Arizona  and 
New  Mexico.  In  the  case  of  some  of  the 
smaller  utilities  lines  of  lower  voltage  are 
shown.  It  likewise  shows  all  hydroelectric 
and  steam  generating  stations  with  their  ca- 

pacities. Some  of  the  major  undeveloped 
power  sites  are  also  noted. 

For  use  of  engineering  or  other  depart- 
ments of  utilities  which  desire  full  size 

prints  of  the  map,  the  Journal  of  Electricity 
is  in  a  position  to  supply  blue  prints  from 
the  original  tracings  at  the  nominal  price  of 
S5.  This  map  is  44  x  54  in.  Copies  may  be 
secured  by  addressing  the  San  Francisco  of- 

fice, 883  Mission  Street. 
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Contractors  much  prefer  a 
Loom  that  will  fish  easily 

and  cut  cleanly.  That's why  they  specify 

DURADUCT 
DURACORD 

solves  the  portable  cord 
problem  by  keeping  elec- 

tric tools  on  the  job.  Its 
heavy  woven  cover  pro- 

tects the  cord  from  injury. 

TUBULAR  WOVEN  FABRIC  CO. 
PAWTUCKET,  R.  I. 

Pacific  Coast  Representatives 

Allied  Industries,  Inc. 
San  Francisco  Seattle  Los  Angeles  Portland,  Ore. 
455  Second  St.  532  First  Ave.  So.        1256  Factory  Place  53  Fouith  St. 



EDITORIAL 

If  Municipal  Employees  Are  Taxed, 
Then  Tax  Municipal  Corporations 

UNCLE  SAM  has  the  reputation  of  being  a  nig- 
gardly paymaster,  as  everybody  knows  who  has 

ever  had  occasion  to  compare  salaries  paid  in  govern- 
ment service  with  those  for  corresponding  occupa- 
tions in  civil  life.  The  same  is  true  of  state  and 

municipal  positions,  the  principle  being  apparently 
that  to  hire  more  men  at  lower  pay  is  cheaper  than 
fewer  men  at  higher  pay. 

Nevertheless,  there  are  many  men  in  the  gov- 
ernment service  who  are  honest,  hard-working  and 

competent,  to  whom  society  owes  a  debt  that  it  can 
never  repay,  men  who  have  so  conscientious  a  regard 
for  their  M^ork  and  responsibilities  as  to  be  utterly 
forgetful  of  self  in  their  devotion  to  the  task  before 
them.  This  aggravates  the  injustice  of  the  ruling 
recently  announced  by  the  Commissioner  of  Internal 
Revenue  to  the  effect  that  the  pay  of  employees  of 
the  various  government-owned  and  operated  power 
enterprises  is  subject  to  income  tax  because  they  are 
engaged  in  a  business  competing  with  private  busi- 

ness, and  are  therefore  "quasi-private"  in  their 
character. 

The  exemption  of  incomes  earned  in  the  gov- 
ernment service  has  always  been  considered  as  sort 

of  palliative  to  their  admittedly  low  scale ;  in  fact,  it 
is  a  definite  consideration  to  those  entering  the  ser- 

vice of  the  government.  Therefore,  such  a  ruling 
appears  as  no  less  than  a  breach  of  faith  on  the  part 

of  the  government.  What  aggravates  the  injustice 
even  further  is  the  additional  proviso  that  the  ruling 

is  retroactive,  and  the  unfortunate  employees  of 

municipal  power  projects  are  in  a  fair  way  to  bank- 
ruptcy at  the  hands  of  the  very  government  they 

have  served  so  conscientiously. 

It  is  hardly  necessary  to  state  that  we  hold  no 

brief  for  government-owned  and  operated  utilities. 
On  the  contrary,  we  consider  such  enterprises  a 
menace  to  the  welfare  of  the  American  people. 

Nevertheless,  for  the  unfortunate  individuals  em- 
ployed by  municipal  power  projects  we  have  the 

most  sincere  sympathy  at  the  predicament  in  which 

they  find  themselves.  Undoubtedly  there  will  be 
found  in  our  halls  of  Congress  men  whose  sense  of 

justice  will  compel  them  to  espouse  the  cause  of 

municipal  power  project  employees  and  either  have 

the  ruling  rescinded  or  readjust  the  pay  scale  to 
equalize  the  deduction. 

A  moral  lesson  is  pointed  out  by  this  situation. 

Here  we  have  the  spectacle  of  tax-free  securities 

representing  a  tax-free  enterprise  manned  by  tax- 

exempt  employees  in  competition  with  tax-paying 
private  capital,  thus  placing  an  unjust  burden  upon 
taxpayers  outside  of  this  favored  circle  and  creating 
a  fictitious  profit  that  is  really  a  deficit  to  be  made 
up  by  taxes  on  private  enterprise. 

If  it  is  just  and  proper  to  tax  the  pay  of  em- 
ployees of  municipal  power  enterprises,  why  should 

not  it  be  equally  so  to  tax  the  municipal  enterprises 
themselves  ?  Certainly  they  are  competing  with 

private  enterprises  and  are  therefore  "quasi-private" 
themselves.  We  would  be  interested  in  hearing  from 
the  Commissioner  of  Internal  Revenue  on  this  point, 

as  would  also  the  purchaser  of  the  tax-free  bonds 
who  would  be  in  the  same  position,  relatively,  as  the 
municipal  power  companj^  employees.  What  is  sauce 
for  the  goose  is  sauce  for  the  gander. 

Earning  the  Tribute 

of  the  Community  "We" 
A  POWER  man  was  listening  in  on  a  conversation 

in  the  Pullman  car.  "We  don't  do  that  in  Walla 
Walla,"  he  overheard,  in  reference  to  some  power 
company  practice  under  criticism  by  a  man  from 

another  community;  "our  policy  is  somewhat  dif- 
ferent." And  the  speaker  went  on  to  defend  the 

company  most  eloquently. 
Now,  the  power  man  was  an  official  of  the  utility 

which  served  Walla  Walla — and  yet  he  did  not  recog- 
nize its  champion.  After  the  party  broke  up,  he 

went  to  his  fellow  passenger  and  introduced  him- 
self, apologizing  for  not  knowing  an  employee  of  his 

own  company.  "Oh,"  said  the  man,  "I  have  no  con- 
nection with  the  power  company.  I  am  a  clergy- 

man. But  I  have  been  greatly  impressed  by  the 
constructive  work  which  the  office  of  your  utility  in 

our  community  has  carried  on." 
His  "we"  had  been  a  community  "we,"  spoken 

out  of  pride  of  ownership.  Here  is  a  real  tribute  to 
the  policy  of  taking  the  public  into  partnership.  It 
is  the  true  solution  to  the  unending  problem  of  how 
to  combat  the  propaganda  of  public  ownership. 

Price-Competition  as  a 
Stimulus  to  Sales  Campaigns 

THAT  high-grade  electrical  merchandise,  properly 
advertised  and  properly  installed,  can  be  sold  in 

the  face  of  price-competition  is  the  experience  of  the 
British  Columbia  Electric  Railway  Company,  Ltd. 
On  another  page  of  this  issue  is  a  description  of  a 
kitchen  lighting  campaign  staged  by  that  utility. 
During  the  course  of  the  special  sale,  a  non-electrical 
merchandiser  in  the  city  brought  out  a  competing 
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kitchen  unit  at  a  much  lower  price.  Advertising  and 
sales  arguments  of  the  British  Columbia  company 
were  changed  to  meet  this  competition.  Not  only 
did  its  salesmen  sell  just  as  many  units  per  day  as 
they  had  previously,  but  the  volume  actually  in- 

creased until  the  closing  week  they  were  selling  400 
units  per  day.  The  natural  tendency  would  have 
been  to  cut  prices  to  meet  the  competition.  How- 

ever, competition  merely  served  to  increase  the 
efforts  of  the  salesmen  and  to  make  the  campaign 
even  more  successful  than  had  been  anticipated.  The 
experience  of  this  utility  should  serve  as  an  example 
to  other  public  service  companies  or  to  electrical 
dealers  faced  with  a  similar  situation. 

The  Debasement  of  the 

Title  "Engineer" 

U'pNGINEER: — I.  vt.  To  execute  or  manage  by ^  contrivance ;  to  plan  and  superintend  the  con- 
struction of.  II.  n.  One  versed  in  or  practicing  any 

branch  of  engineering ;  one  who  manages  an  engine ; 

an  engine-driver;  a  manager;  an  inventor;  a  plot- 
ter,"— states  a  standard  dictionary. 
Even  if  we  consider  only  the  second  half  of  the 

definition,  that  dealing  with  the  word  as  a  noun,  it  is 
evident  that  confusion  as  to  actual  meaning  is  ad- 

mitted by  the  accepted  authority  of  the  English  lan- 

guage. Until  recently  the  term  "engineer"  really 
meant  something,  because  it  I'eferred  to  a  person 
who  possessed  specialized  technical  training.  Such  a 
title  could  not  be  assumed  except  on  the  basis  of 
from  four  to  six  years  of  specialized  training  at 
a  recognized  institution  of  learning  or,  perhaps, 
through  several  times  that  length  of  time  spent  in 
practical  field  work.  The  latter  would  apply,  for 

instance,  to  the  locomotive  engineer,  the  stationai'y 
engineer,  the  marine  engineer,  and  such  persons  as 
had  gained  a  creditable  amount  of  technical  knowl- 

edge through  practical  experience  and  hard  knocks. 

Times  have  changed,  however,  and  not  particu- 
larly for  the  better.  We  see  mingled  with  the  pro- 

fessional application  of  the  word  such  incongruities 

as  "service  engineer,"  "cleaning  engineer,"  "binding 
engineer,"  and  from  the  trend  of  things  we  may  next 
expect  to  find  the  term  applied  to  the  municipal  dog- 
catcher  and  the  village  constable.  A  certain  New 

York  daily  mentions  in  all  seriousness  a  "social  engi- 
neer." The  result  is  a  term  that  means  less  than 

the  average  cross-word  puzzle  or  double-ciphered 
infinitesimal  which  our  professors  so  fondly  dwelt 
upon. 

Another  serious  aspect  of  the  situation  is  the 
so-called  school  of  engineering  that  advertises  its 
ability  to  transform  any  student  into  a  civil,  elec- 

trical, mechanical,  or  what-not  "engineer"  in  one  or 
two  or,  at  the  most,  three  years  and  without  pre- 

vious technical  training  of  any  sort  whatsoever. 
These  institutions  bleed  alike  the  true  engineering 
profession  and  the  uninformed  prospective  student 
who  is  attracted  by  glowing  promises  of  "big  pay." 

It  would  seem  that  both  evils  could  be  curbed 
quite  effectively  through  legislation  licensing  the  use 

of  the  word  "engineer,"  and  providing  suitable  safe- 
guards and  standards  which  would  elevate  the  pro- 
fession in  the  public  mind  and  faith  to  a  plane  equal 

to  that  occupied  by  the  other  recognized  professions. 

"Diploma  mills"  are  quite  as  dangerous  to  the  funda- 
mental structure  of  things  when  regarded  from  an 

engineering  standpoint  as  they  are  when  viewed 
from  a  medical  angle.  Recognized  institutions  of 
higher  learning  realize  the  dangers  of  the  present 
trend,  but  the  first  move  toward  correction  must 
come  from  the  engineering  field  itself. 

As  a  possible  solution  to  the  difficulty,  the  sug- 

gestion has  been  made  that  the  term  "engineer"  as 
now  applied  to  this  technical  profession  be  aban- 

doned in  favor  of  a  new  one  of  more  exclusive  mean- 

ing. "Technologist"  is  suggested  and  is  perhaps  the 
most  descriptive  yet  offered.  For  instance,  the  per- 

son fulfilling  the  necessary  requirements  in  electrical 
theory  and  practice  would  be  permitted  to  use  the 

title  "electrical  technologist."  It  would  appear, 
however,  that  something  more  than  a  new  word  is 
necessary  if  the  desired  end  is  to  be  accomplished. 

Success  of  N.E.L.A.  Convention 
Depends  Upon  United  Western  Effort 

7\  NNOUNCEMENT  on  another  page  of  this  issue 
-^*-  marks  the  first  step  in  organizing  for  the  con- 

vention of  the  National  Electric  Light  Association  to 
be  held  June  15-19  next.  An  inspection  of  the  com- 

mittee personnel  and  particularly  the  number  of 
committees  required  gives  some  idea  of  the  magni- 

tude of  the  task  assumed  by  the  industry  on  the 
Pacific  Coast. 

It  is  expected  that  the  registration  will  exceed 
3,000,  of  which  not  less  than  one-third  will  come 
from  states  other  than  California.  The  San  Fran- 

cisco auditorium,  with  its  main  assembly  hall  seating 
more  than  10,000  and  the  many  smaller  halls  for  the 
section  meetings,  assures  ample  accommodations  for 
the  business  sessions,  while  San  Francisco  hotels 
will  be  able  to  furnish  a  type  and  variety  of  enter- 

tainment to  suit  all  tastes  without  the  least  over- crowding. 

Even  so,  requests  are  already  coming  in  for 
hotel  accommodations.  These  will  increase  in  num- 

ber as  the  time  grows  nearer.  In  the  meantime 
committee  chairmen  are  busy  casting  about  to  fill  up 
the  ranks  of  the  workers  for  their  respective  tasks. 
It  is  believed  that  the  entertainment  committee  will 
have  everything  but  sleep  during  the  eventful  week. 
With  San  Francisco's  attractions  so  numerous  and 
varied,  visitors  from  the  Middle  West  and  East  have 
a  real  treat  in  store  for  them,  and,  in  truth,  the  best 
we  have  will  be  none  too  good. 

In  order  that  the  convention  may  be  an  un- 
qualified success,  all  branches  of  the  industry  in  the 

West  must  cooperate  in  a  wholehearted  manner. 
Gatherings  like  conventions  do  not  run  themselves. 
That  they  may  function  smoothly,  that  confusion 
and  loss  of  time  may  be  avoided,  many  men  must 
give  of  their  time  and  energy,  numerous  tasks  must 
be  done,  countless  details  must  be  given  attention. 
Members  of  the  committees  will  be  busy  men. 
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41 Those  who  are  not  yet  members  of  the  Pacific 
Coast  Electrical  Association  should  hasten  to  send 

in  their  applications.  Truly,  the  forthcoming-  con- 
vention is  an  obligation  not  only  of  the  committee- 

men but  of  every  individual  within  the  industry.  It 
will  be  a  great  thing  for  the  West,  this  convention, 
and  the  entire  industry  must  unite  in  showing  our 
guests  that  Western  hospitality  is  something  more 
than  a  mere  figure  of  speech. 

Another  Triumph 
for  the  West 

THE  winners  in  the  National  Home  Lighting  Con- 
test have  been  announced.  The  first  prize  goes 

to  Miss  Julia  Groo  of  Portland,  Ore.  This  Western 

girl  will  build  her  $15,000  electric  home  in  that  city. 
The  second  national  prize,  a  $1,200  scholarship  in 

any  college  or  university,  goes  to  Guadencia  Pinaroc, 

a  Filipino  high  school  boy  of  Oakland,  Calif. 
The  electrical  industry  of  the  West  has  cause  to 

rejoice.  The  work  of  conducting  the  Better  Home 

Lighting  Contest  called  forth  the  united  efforts  of 

alfelements  of  the  industry,  and  the  million  or  more 

entries  in  over  5,000  communities  in  the  United 

States  and  Canada  indicate  how  well  this  work  was 

done.  Certain  benefits,  many  of  which  are  already 

apparent,  are  bound  to  accrue  to  the  various  branches 

of  the  industry.  Besides  this,  on  account  of  the 

recent  announcement  of  the  prize  award  command- 

ing front-page  space  throughout  the  entire  country, 

all  eyes  have  been  focused  for  a  brief  time  on  the 

National  Electric  Light  Association,  placing  that 

organization  and  all  connected  with  it  in  a  most 
favorable  light. 

Of  course  most  of  the  direct  benefits  of  this 

publicity  will  go  to  Portland.  The  model  home  will 

be  a  show  place  in  that  city  for  some  time,  and  the 

electrical  men  of  Portland  will  have  a  rare  opportu- 

nity to  point  to  it  as  an  example  of  what  electricity 

can  do  for  the  comfort  and  happiness  of  all  who  are 

wise  enough  to  make  use  of  its  many  services.  True, 

it  is  Portland's  triumph— but  the  entire  West  will 

bask  in  the  reflected  glow  of  that  triumph. 

Work  of  the  California 

Electrical  Cooperative  Campaign 

CALIFORNIA  is  credited  with  many  
accomplish- 

ments in  behalf  of  the  electrical  industry;  in 

fact  our  Eastern  brothers  are  inclined  to  critici
ze 

us  for  boosting  indiscriminately.  Nevertheless, 
 the 

fact  remains  that  they  look  to  us  for  leadership  m 

many  important  particulars. 

This  is  the  season  of  the  year  when  the  affairs 

of  the  California  Cooperative  Campaign  come  up  for 

consideration— financial  consideration,  that  is— and 

a  word  or  two  on  the  subject  of  the  campaign  is 

appropriate  at  this  time.  To  give  anything  like  a 

story  of  the  work  of  the  campaign  would  involve 

writing  a  history  of  the  commercial  phases  of  the 

industry  itself,  for  the  campaign  has  been  the  focal 

point  about  which  the  best  minds  of  the  industry 

gathered  and  worked  out  its  problems. 

The  convenience  outlet  is  a  term  that  has  made 

history,  and  will  maintain  that  place  in  spite  of  some 
ill-advised  attempts  to  change  it.  The  electrical 
home,  a  distinctly  California  product,  had  its  incep- 

tion in  the  Cooperative  Campaign.  Then  the  count- 

less other  applications  of  the  "Do  it  electrically" 
idea,  cooking,  heating  and  refrigeration,  are  ripe  for 
further  development. 

In  California  there  will  be  added  to  the  installed 
capacity  of  central  stations  more  than  250,000  hp.  in 
hydroelectric  energy  in  1925,  to  say  nothing  of 
the  existing  field  that  has  been  scarcely  scratched. 
Never  has  there  been  a  greater  need  for  the  kind  of 
service  to  the  industry  that  the  campaign  can  render 
than  now.  And  the  industry  will  profit  many  times 
over  for  the  relatively  small  support  that  it  is  called 
upon  to  render. 

There  is  not  a  cloud  on  the  1925  electrical  hori- 
zon, so  let  us  make  hay  while  the  sun  shines. 

DISCUSSION 

Calls  Attention  to  Misquotation  of  Cost 
of  Pit  No.  3  Tunnel 

To  the  Editor: 

Sir :  Several  days  ago  I  called  your  attention  to 
an  eiTor  in  a  news  item  which  appeared  in  the  Dec. 
15,  1924,  issue  of  the  Journal  on  page  455,  entitled 

"Pit  No.  3  Bore  Holed  Through  and  Ready  for  Lin- 
ing." The  last  paragraph  of  this  article  reads  as  fol- 
lows: "The  time  and  cost  of  the  job  to  date  is  run- 

ning well  under  estimates  prepared  before. the  work 
was  started.  The  cost  of  the  work  up  to  Sept.  25 
was  $1,038,000,  while  the  estimated  total  cost  of  the 

completed  tunnel  is  $3,500,000." 
The  figure  of  $1,038,000  covers  only  labor  cost 

for  work  done  by  this  company  up  to  Sept.  25  and 
does  not  include  such  items  as  powder,  timbers, 
power,  etc.,  nor  does  it  include  the  indirect  cost  such 
as  camps,  equipment,  housing,  roads,  traSfe,  interest 
during  construction,  etc.  Again,  too,  something  over 
2,000  ft.  of  this  tunnel  was  done  by  contract,  the 
cost  of  which  is  not  included  in  the  figure  $1,038,000. 

You  will  readily  understand  that  the  indirect 
costs  of  a  job  such  as  this  are  substantial  items  of 
cost  and  will  materially  increase  the  figure  given. 
The  final  figures  showing  the  completed  cost  are  not 
yet  available  and  I  am  therefore  not  in  a  position  to 
say  what  this  cost  should  be. 

It  is  to  be  regretted  that  you  were  furnished 
with  the  wrong  figures  but  unfortunately  mistakes 
of  this  kind  will  occur  occasionally. 

P.  M.  DOWNING, 

Vice-president  in  charge  of  Electrical  Construc- 
tion and  Operation,  Pacific  Gas  and  Electric  Com- 

pany. San  Francisco,  Jan.  7,  1925. 
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TMPOUNDING  206,000  acre-ft.  of 
-•-water,  the  O'Shaughnessy  Dam  of 
the  City  of  San  Francisco's  Hatch 
Hetchy  water  supply  development  is 
one  of  the  most  recent  dams  to  be 
completed  in  the  West.  Several  miles 
below  this  dam  is  the  Moccasin  Creek 
power  house  where  water  from  this 
dam  will  develop  80,000  kw.  under  a 
head  of  1,315  ft.  The  dam,  which  is 
on  the  Tliolumne  River,  rises  266  ft. 
above  stream  bed. 
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Customer-Ownership  From  the  Standpoint 
of  the  Utility  Customer 

By  E.  J.  Beckett 
Assistant  Treasurer,  Pacific  Gas  and  Electric  Company,  San  Francisco,   Calif. 

THE  "customer-owne
r- 

ship" plan  of  stock 
selling  by  public  utili- 
ties has  become  so  well 

known  that  it  needs  no  in- 

troduction. Although  orig- 
inated only  ten  and  one-half 

years  ago,  the  movement  to 
promote  home  ownership  of 
public  utilities  has  reached 
such  proportions  that  in  the 
past  decade  over  seven  mil- 

lion shares  of  stock  of  the 
electric  light  and  power  companies  of  this  country 

have  been  sold  direct  by  these  companies  to  approxi- 
mately one  million  investors,  $200,000,000  worth  of 

stock  having  been  so  disposed  of  in  1924.  These  fig- 
ures, covering  merely  a  single  branch  of  industry, 

afford  some  conception  of  the  magnitude  of  the 
movement,  which  has  been  embraced  also  by  gas, 
telephone  and  telegraph,  street  railway  and  other 
public  service  corporations  throughout  the  United 

States  and  has  been  responsible  for  the  dissemina- 
tion of  securities  among  the  general  public  to  an 

extent  which  would  have  been  practically  impossible 
under  the  old  methods  of  underwriting  security 
issues. 

A  recent  authority*  estimates  that  the  number 
of  stockholders  in  the  United  States  increased 
from  7,400,000  in  1910  to  8,600,000  in  1917  and  to 
14,400,000  at  the  close  of  1923.  While  this  vast 
increase  in  the  number  of  investors  in  recent  years 
cannot  fairly  be  ascribed  entirely  to  the  efforts  made 
by  the  utilities  to  popularize  their  securities  among 
the  local  public,  there  can  be  no  question  but  that  it 
is  attributable  in  large  measure  to  the  appreciation 

by  corporation  managers  everywhere  of  the  sound- 
ness of  the  principles  underlying  the  customer- 

ownership  movement.  Of  particular  interest  is  also 
the  statement  made  by  this  writer  that  whereas  in 
1917  individuals  with  incomes  of  less  than  $5,000 
per  annum  received  but  9.5  per  cent  of  all  dividends 
paid  by  corporations  throughout  the  country,  in  1922 
they  received  18.4  per  cent,  thus  doubling  their  pro- 

portionate share  of  the  profits  of  industry  in  five 
years.  Literally  millions  of  wage  earners,  who  but 
a  few  short  years  ago  would  have  associated  stock 
certificates  with  affluence  and  regarded  all  bond- 

holders as  belonging  to  the  gilded  rich,  now  cash 
their  quarterly  dividend  checks  or  clip  their  coupons 
as  a  matter  of  course. 

niiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiii 

/N  this  article  Mr.  Beckett  departs  from  the 

practice  of  considering  customer-otvn&rship 

from  the  utility's  point  of  view  anddeals  with 
the  benefits  that  accrue  to.  the  public.  His 

analysis  of  the  ownership  of  a  representative 

company  shows  the  growing  tendency  on  the 

part  of  the  public  to  purchase  small  blocks  of 
utility  stock. 
Illllllli   !   IIIIIIIII!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII»IIIIIIIII!IIIIIIIIIIIIIIIIIII!IIIIUIIIII!IIIIIIIIIIN 

■'H.  T.  Warshon  in  Quarterly  Journal  of  Economics,  November,  1924. 

It  is  appropriate  enough 
that  in  California,  where 
the  customer-ownership 
movement  had  its  inception, 

there  should  be  a  larger  pro- 
portion of  the  population 

participating  in  the  proprie- 
torship of  the  public  utili- 

ties than  is  probably  the 
case  in  any  other  state  in 
the  Union.  A  recent  survey 
shows  that  there  are  at  the 
present  time  approximately 

125,000  owners  of  the  preferred  and  common  stocks 
of  the  twelve  largest  gas  and  electric  companies 
operating  in  this  state,  of  whom  112,000  actually 
reside  within  its  boundaries.  Assuming  each  stock- 

holder to  represent  a  family  of  five  persons,  these 
numerous  partners  of  gas  and  electric  companies  in 
California  would  populate  a  town  almost  as  large  as 
San  Francisco.  As  previously  indicated,  however, 

it  is  only  within  the  last  few  years  that  this  wide- 
spread distribution  of  ownership  to  the  public  has 

been  accomplished.  The  initial  step  was  taken  by 
the  Pacific  Gas  and  Electric  Company  in  June,  1914, 

and  some  of  the  results  of  that  company's  campaign 
are  noted  later  in  this  paper. 

Much  has  been  said  and  written  about  the 

advantages  to  the  public  utilities  of  this  general 
distribution  of  their  securities  among  their  cus- 

tomers. It  is  fairly  obvious  that  a  plan  of  this  kind, 
which  enables  a  public  service  corporation  to  finance 
a  considerable  portion  of  its  construction  program 
through  the  sale  of  stock,  and  at  the  same  time  to 
secure  the  favorable  interest  of  a  large  and  repre- 

sentative class  of  people,  naturally  commends  itself 

to  the  utility  companies.  It  is  not  proposed  to  dis- 
cuss this  phase  of  the  subject  here.  The  advan- 
tages accruing  to  the  general  public  from  such  a 

scheme,  however,  while  none  the  less  real,  have 

probably  not  been  so  widely  discussed  or  so  generally 
appreciated.  As  a  matter  of  fact,  in  the  final  analysis 

the  general  public  is  the  real  and  ultimate  beneficiary 
under  this  plan. 

Stimulus  to  General  Industry 

The  dependence  of  industry  and  agriculture  in 
California  upon  an  ample  supply  of  electric  energy  is 
now  fairly  well  understood.  The  extent  to  which  the 
vast  strides  made  in  the  electrical  industry  in  that 

state  within  the  last  few  years  have  been  made  pos- 

sible by  the  customer-ownership  plan  is  not  so  gen- 
erally realized.      Largely  by  this  means  the  power 
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companies  have  been  enabled  to  carry  forward  a  tre- 
mendous program  of  extension  and  development 

involving  the  expenditure  of  hundreds  of  millions  of 
dollars  for  wages  and  material,  at  the  same  time 
furnishing  a  strong  and  enduring  stimulus  to 
industry  of  every  character  through  the  additional 
amount  of  electric  energy  thus  made  available.  Un- 

der this  stimulus,  aided  by  natural  advantages  of 
climate  and  unsurpassed  facilities  for  rail  and  water 
transportation,  California  is  developing  rapidly  as  a 

30,000 

■ 
1,000,000 

27,000 

H \ 
900,000 

24)000 
_ 

-
\
 

- 
toaooo 

N
U
M
B
E
R
 
 
 

OF
  

S
T
O
C
K
H
O
L
D
E
R
S
 

o 
  

  
  

  
  

  
 o 

  
  
  
  
  
  
 o
  
  
  
  
  
  
 

o 

J 

i 

-1 
\ 

1 

-\ 

1 

i 

- 

g 
  
  
  
  
 S
  
  
  
  
  S

  
  
  
  
 

3 

o 
  
  
  
  
  
  
  
e 
  
  
  
  
  
  
  o

  
  

  
  

  
  

  
o 

o 
  
  
  
  
  
  
  
o 
  
  
  
  
  
  
  o

  
  

  
  

  
  

  
o 

SH
AR
ES
  
 

OF
  

ST
OC
K 
  
 

O
U
T
S
T
A
N
D
I
N
G
 

^ 
\ 

^ 
^ i Ik 

o 

9.000 
J 

1 ^ 
? 

_^ 

- 

N
U
M
B
E
R
 

i \ ; 
i 
1 1 

6,000 

-\ 

-i 

i 
^ 
^ 1 ^ 

1 1 
.5 

-| 

-| 

- 
200^000 

3.000 1 
-1 

1 

is 

I 

.1 

1 
^ - 

lOOlOOO 

0 J \ 1 ^ 1 

J; 

i \ 
^ 0 

,19U  1914   191S  1916  1917  1918   1919  1920  1921  1922  1923  192* 

Chart  comparing  increase  in  Pacific  Gas  and  Electric  Com- 
pany stockholders  with  increase  in   outstanding   stock  since 

initiation  of  customer-ownership  plan. 

manufacturing  as  well  as  an  agricultural  state.  The 
benefit,  direct  and  indirect,  to  every  resident  of  that 
section  of  the  Pacific  Coast  is  at  once  apparent. 

Benefit  of  Lower  Cost  of  Capital 

Customer-ownership,  however,  has  not  only  been 
instrumental  in  furnishing  the  direct  means  of  rais- 

ing a  large  amount  of  the  necessary  capital  through 
the  sale  of  stock  to  a  multitude  of  local  investors,  but 
through  the  increased  equity  secured  by  this  junior 
financing  it  has  very  materially  facilitated  the  sale 
of  bonds.  A  better  market  for  new  securities  means 
a  lower  price  paid  for  capital.  Since  the  cost  of 
securing  funds  for  necessary  extensions  and  facilities 
is  a  highly  important  factor  in  rate-making  proceed- 

ings, it  follows  that  the  consumer  taking  service 
under  rate  schedules  based  on  a  lower  cost  of  capital 
receives  the  direct  advantage  of  the  improved  credit 
position  of  the  utility. 

Another  factor  which  tends  to  lower  the  cost  of 
capital  is  the  relatively  slight  expense  incurred  in 
the  direct  sale  of  securities,  which  is  in  the  great 
majority  of  cases  lower  than  the  underwriting  fees 
customarily  charged  by  investment  houses.     In  this 

connection,  the  following  statement  of  costs  incurred 
by  the  Pacific  Gas  and  Electric  Company  in  selling 

$38,500,000  par  value  of  its  first  preferred  stock  indi- 
cates that  this  large  volume  of  financing  was  accom- 

plished at  an  average  expense  of  only  88.5  cents 

per  share. 
Selling  Costs  of  First  Preferred  Stock  June  3,  1914,  to 

Dec.  31,  1923. 

Cost 
Total  Cost  per  Share 

Commissions   (in  recent  years  paid  only 
to   employees)   $126,886.86  $.329 

Advertising      ;    124,092.79  .322 
Printing,  paper  and  postage       43,811.54  .115 
Salaries  and  expenses  of  stock  sales  de- 

partment          45,903.62  .119 

Total    cost   $340,694.81         $.885 

Better  Service 
Relations  between  the  general  public  and  those 

companies  supplying  it  with  everyday  services  which 
have  become  so  integral  a  part  of  daily  life  have 
immeasurably  improved  during  recent  years,  largely 

because  of  the  new  source  of  personal  contact  be- 
tween the  company  and  the  public  afforded  by  a 

large  body  of  customer-stockholders.  The  public 
has  been  and  will  continue  to  be  the  gainer  from  the 

better  mutual  understanding  thus  established,  receiv- 
ing improved  service  as  a  result  of  greater  solicitude 

on  the  part  of  the  utility  to  merit  popular  favor, 
coupled  with  its  better  financial  ability  to  meet  the 
demands  of  a  growing  territory. 

1914    1914     1919     t9l<     1917    fill     1919     1920    1921    1922    1923 

Chart  prepared  by  Pacific  Gas  and  Electric  Company  showing 
decreasing  average  holdings  of  stock  since  initiation  of  cus- 

tomer-ovmership  plan. 

Encouragement  of  Thrift 

Not  the  least  among  the  advantages  which  ac- 
crue to  the  public  may  be  cited  the  stimulus  given  to 

the  cultivation  of  thrift.      Thrift  is  a  character- 
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builder,  individual  and  national.  All  educational 
work  to  be  successful  must  be  done  with  the  indi- 

vidual, and  the  public  utilities  are  performing  a  real 
public  service  by  fostering  the  habit  of  thrift  among 
wage  earners.  Thrift  in  the  abstract  is  an  excellent 
thing,  but  for  most  people  some  definite  tangible 
plan  of  continuous  saving  is  necessary.  The  utilities, 
by  permitting  of  the  purchase  of  stock  on  the  install- 

ment plan,  have  probably  done  as  much  to  stimulate 
thrift  as  any  other  single  agency  within  recent 
years.  They  have  not  only  shown  how  small  amounts 
of  money  set  aside  periodically  soon  accumulate  into 
sizable  sums,  but  they  have  also  shown  how  the 
savings  of  even  the  most  inexperienced  investor  can 
safely  be  made  to  earn  a  much  larger  average  return 
than  that  paid  by  the  savings  banks.  They  have 
made  direct  investment,  rather  than  investment  by 
proxy  through  the  medium  of  savings  banks,  easy  of 
accompli  shment. 

One  need  only  to  glance  at  the  following  classi- 

fication of  the  Pacific  Gas  and  Electric  Company's 
stockholders  with  respect  to  the  size  of  their  hold- 

ings to  realize  the  appeal  which  a  local  utility  secur- 
ity of  the  right  kind  makes  to  the  very  large  class  of 

individuals  whose  buying  power  is  somewhat  limited. 
Of  the  30,270  individuals  who  owned  stock  in  this 
company  at  the  close  of  October,  1924,  more  than 
ohe-half — 16,255  to  be  exact — owned  ten  shares  or 
less.  Of  these  1,971  owned  one  share  only,  1,791 
owned  two  shares  each,  1,048  three  shares,  797  four 
shares,  and  3,599  lots  of  five  shares  each.  It  is 
entirely  safe  to  say  that  literally  thousands  of  these 
small  stockholders  are  making  their  very  first  invest- 

ment, and  through  this  means  are  at  least  making  a 
start  on  the  road  to  financial  independence. 

Classification  of  Stockholders  of  Pacific  Gas  and  Electric 
Company,  Oct.  31,  1924. 

Accumulative  totals 
Total  Per  cent         No.  of 

Stockholders     of  total       Holders       Per  cent 

1  share  each    1,971  6.5  1,971  6.5 
2  shares  each    1,791  5.9  3,762  12.4 
3  shares  each    1,048  3.5  4,810  15.9 
4  shares  each        797  2.6  5,607  18.5 
5  shares  each    3,599  11.9  9,206  30.4 
6  to  10  shares  each    7,049  23.3  16,255  53.7 
11  to  25  shares  each    7,022  23.2  23,277  76.9 
26  to  50  shares  each    3,687  12.2  26,964  89.1 
51  to  100  shares  each    2,001  6.6  28,965  95.7 
101  to  200  shares  each        821  2.7  29,786  98.4 
201  to  500  shares  each        349  1.2  30,135  99.6 
501  to  1,000  shares  each....        69  0.2  30,204  99.8 
Over  1,000  shares  each         66  0.2  30,270  100.0 

Total    30,270        100.0 

The  extent  to  which  people  of  all  classes  pur- 
chase the  stocks  of  local  utilities  is  also  well  exem- 
plified by  the  great  diversity  in  the  size  of  holdings 

indicated  by  the  foregoing  tabulation,  ranging  from 
1,971  holders  of  one  share  each  to  66  holding  blocks 
of  over  one  thousand  shares. 

The  attractiveness  of  issues  of  this  character 
lies  largely  in  the  stability  peculiar  to  this  class  of 
industry.  Census  figures  show  that  58.67  per  cent 
of  the  population  of  the  United  States  is  dependent 
on  the  electric  utilities  alone  for  the  necessities  of 
domestic  and  commercial  use,  as  well  as  for  large 
power  service  for  manufacturing  and  agricultural 
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purposes.  The  use  of  gas  for  cooking  and  heating 
purposes  is  also  an  indispensable  feature  of  modern 
domestic  life,  sales  of  manufactured  gas  in  this  coun- 

try having  increased  at  the  average  rate  of  over  10 
per  cent  per  annum  for  the  past  fifteen  years.  There 
is  little  prospect  of  overdevelopment  in  either  the 
electric  or  gas  industry,  and  the  supervisory  action 
of  regulatory  commissions,  which  precludes  the  issu- 

ance and  sale  to  the  public  of  worthless  securities, 
furnishes  an  added  assurance  of  safety. 

The  public  utilities  themselves  naturally  spare 
no  effort  to  see  that  the  securities  which  are  sold  to 

their  patrons  are  made  as  safe  as  is  humanly  pos- 
sible, since  it  would  be  courting  disaster  for  a  public 

service  corporation,  after  broadcasting  its  securities 
among  the  local  public,  to  have  anything  go  wrong 

with  the  investment.  Among  the  hundreds  of  mil- 
lions of  dollars'  worth  of  securities  which  have  been 

sold  under  the  customer-ownership  plan  in  the  last 
ten  years,  the  writer  has  yet  to  learn  of  a  single  coiii- 
pany  which  has  failed  to  continue  its  iriterest  and 
dividend  payments  upon  the  issues  disposed  of  in 
this  manner.  In  this  connection,  the  following 

excerpt  from  a  review  of  "The  Public  Utility  Field" 
by  John  Moody,  New  York  analyst,  who  enjoys  a 
national  reputation  as  an  impartial  authority  on 

investment  matters,  voices  an  opinion  which  is -now 
quite  widely  held  among  people  who  are  qualified  to 
form  an  accurate  opinion  on  the  subject: 

"The  existing  situation  and  future  outlook  con- 
firm our  endorsement  of  a  year  ago,  expressed  -as 

follows:  'We  have  come  to  regard  public  utility 
securities  taken  as  a  whole  as  the  most  desirable  and 

attractive  class  in  the  investment  market  today,'  At 
the  time  that  opinion  was  widely  quoted  by  the  press 

of  the  country ;  we  reaflftrm  it  today." 

Vigilance  Committee  Urges  Uniformity  in  Stating 
Mark-up. — In  the  interest  of  clarity  and  to  protect 
some  retailers  from  possible  loss  on  merchandise 

through  misconception  of  the  margin  available,  the 
National  Vigilance  Committee  of  the  Associated 

Advertising  Clubs  has  issued  a  bulletin  suggesting 

that  all  firms,  in  stating  the  mark-up  available  to 

the  retailer,  either  figure  the  mark-up  on  the  basis 
of  the  selling  price  of  the  merchandise,  or  clearly 
state  that  the  mark-up  advertised  is  figured  upon 

the  price  paid  by  the  retailer.  The  committee,  with 

forty-two  Better  Business  Bureaus  in  as  many  im- 
portant cities  and  vigilance  committees  in  many  of 

the  320  local  advertising  clubs,  is  working  for  the 

elimination  of  deception  from  advertising.  The  bul- 

letin of  the  committee  states  that,  "In  the  interest 
of  the  merchant  who  endeavors  to  determine  what 

his  costs  of  doing  business  are,  to  promote  clarity 

and  to  ̂ void  provoking  even  the  semblance  of  critic 

cism,  it  is  recommended  that  all  advertisers,  in  mak- 
ing statements  as  to  the  margin  or  mark-up  on  an 

article  of  merchandise,  either  base  percentage  fig- 
ures on  the  selling  price,  or  state  that  the  percentage 

is  based  upon  cost,  when  that  is  the  case;  and  it  is 

further  and  especially  recommended  that  traveling- 
salesmen  be  instructed  in  this  respect." 
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Records  Show  1924  Was  Year  of  Lowest 
Stream  Flow  in  California 

By-  H.  D.  McGlashan,  M.  Am.  Soc.  C.  E.  . 
District  Engineer,  Water  Resources  Branch,  U.  S.  Geological  Survey,  San  Francisco,  Calif. 

RECORDS   collected   by   the   Water   Resource's  ing  three  major  drainage  basins  of  the  state.     The 
Branch  of  the  Geological  Survey  in  coopera-  run-off  for  1923-24  was  much  lower  than  ever  before 

tion  with  the  state  and  other  agencies  in  Cali-  recorded,  except  in  the  South  Pacific  dramage.     A 

fomia  show  that  the  water  year  ended  Sept.  30,  few  of  the  stream-flow  records  in  Table  II  are  af- 

1924,  is  the  lowest  on  record  for  most  streams  in  fected  by  some  regulation  for  power  purposes  or  by 

that  state.     Many  of  the  smaller  streams  were  dry,  diversions  for  irrigation,  but  generally  the  compan- 

and  on  most  large  streams  both  the  minimum  and  son  with  other  years  on  the  same  stream  is  good, 

seasonal  discharge  were  lower  than  that  shown  by  Information  in  regard  to  conditions  early  in  the 

any  previous  record,  and  had  it  not  been  for  good  year  indicated  that  the  season  would  be  a  very  crit- 

administration  of  the  available  water  supply  and  ical  one,  and  as  a  result  there  was  a  concerted  effort 

rigid  conservation  by  users,  serious  economic  con-  on  the  part  of  all  water  users  to  conserve  the  supply 

ditions  would  have  resulted.  and  make  the  best  possible  use  of  the  limited  water 

The  situation  in  the  mountain  areas  was  very  available, 

serious.     As  a  result  of  the  deficient  precipitation  The  Permanent  Committee  of  the  Sacramento 

during  the  winter  months  and  the  long  period  during  and  San  Joaquin  River  Problems  Conference,  com- 
the  spring  and  summer  without  rain,  the  fire  hazard  Posed  of  thirteen  officials  representing  navigation, 

was  greater  than  in  many  years.      In  California,  railroads,  irrigation  districts,  power  companies  and 

during  the  first  ten  months  of  1924,  there  were  ranchers  throughout  the  Sacramento  and  San  Joa- 
1,920  fires,  and  352,000  acres  were  burned  over  in  quin  Valleys,  took  charge  of  the  situation  in  the  two 
the  National  Forests,  and  on  state  and  private  lands  valleys. 

590  fires  burned  over  a  total  of  479,000  acres.  "In  order  to  avoid  litigation,  strife  and  expense, 
For  the  period  1911-1924  inclusive,  the  average  to  bring  about  the  greatest  possible  conservation  of 

number  of  fires  per  year  in  the  National  Forests  of  water  and  to  lay  the  foundation  for  the  future 
California  was  1,083  and  the  average  area  burned  t  i    ,    ,„»,     xt      i       t. 

'                                                 -•    o                               ,         •  J'j'y    !•    1923,       Normal           Per  cent over  annually  was  109,380  acres,  or  about  one-half  to          Juiy  i  to       1923-4 
J.                                  j.j?j.ij.j.i                         AJ.J.1-            i.         £  Station                          June  30,  1924      June    30     was  of  normal 

of  one  per  cent  of  the  total  area.      At  this  rate  oi           

burning  it  would  take  186  years  to  bum  over  all  ̂       ,                                          ̂ "-             ̂ "■ ■.^   ,.        t  ̂          .   1      J     ■      J.1        J.  i  u      J.  J.  Eureka         20.72  46.05  45 
National  Forest  lands  m  the  state — about  two  gen-  jj^^  B\\xfi                               12  02           25  03           48 erations  of  tree  growth.  Sacramento           7.99  20.09  40 

Because  of  this  great  fire  hazard  in  the  Cali-  f^  ̂^^^.Z:::::Z::ZZ.     "'.55          leS          .S9 fornia  National  Forests,  anproximately  eleven  mil-     Fresno         5^24  9  68  54 
lion  acres  were  closed  to  all  public  use  except  under     San  Luis  Obispo         8.19  20.51  40 

permit  from  the  Forest  Service;   three  million  acres     San  DiS^^          \%  10  01  57 
were  restricted  as  to  camping  and  smoking ;  while  on     ̂   ,,    t'^-d     .  .7  7-   -7  ,-^      •    j.     ̂ i  ,   ,  t „           .,,.                    ,,            J-     o              .    •   . .  labia  I — Precipitation  m  California  for  the  year  ended  June five  million  acres  there  were  no  restrictions.  30,  1924,  compared  with  the  normal. 

The    precipitation    records    collected    by    the 
United    States    Weather    Bureau    show    that    the  settlement  of  difficulties   arising  from  the   use   of 

seasonal  rainfall  for  the  year  ended  June  30,  1924,  water,"   this   committee  perfected   an   organization 
averaged  less  than  one-half  normal.      As  a  result,  and  appointed  as  water  supervisor  H.  M.  Stafford 
both  ground  storage  and  accumulated  snow  in  the  of  the  Division  of  Water  Rights.     He  was  instructed 
mountains,    which    are    the   two   principal    sources  to  measure  the  diversions  and  waste  of  water  by  all 
feeding  the  streams  in  California  during  the  summer  users  and  determine  the  amount  of  water  flowing 
season,  were  at  a  minimum.      Practically  no  rain  in  the  rivers  at  important  points.      In  addition,  he 
fell  during  the  summer  months.     Table  I  shows  the  was   charged   with   the   duty   of   closely   watching 
precipitation  at  representative  stations  throughout  wasteful  users  of  water  and  taking  appropriate  steps 

California  for  the  year  ended  June  30,  1924.    *  for  the  prevention  of  waste. 
The  extent  of  low  water  conditions  as  compared  In  San  Diego  County,  the  water  supply  was  ade- 

with  previous  years  for  various  streams  in  the  state  quate  on  account  of  holdover  storage  in  reservoirs 
is  given  in  Table  II.      This  shows  that  the  annual  and  availability  of  ground  water.     San  Bernardino, 
run-off  for  1923-24  varied  from  1  to  66  per  cent  of  Riverside,  Orange  and  Los  Angeles  Counties  depend 
the  mean  for  all  the  years  of  record  on  each  stream  mainly  upon  ground  water  except  in  the  area  served 
and  averaged  25  per  cent  for  the  20  streams  cover-  by   the   Los   Angeles   aqueduct.     The   shortage   of 
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Average  Per  cent 
Mean  annual  Per  cent  Minimum  previously  1923-24 

Length  discharge  discharge  1923-24                              recorded  was  of 
River  measurement                       Drainage  of  for  for  entire  was  of     previous 

station                                           area  record  1923-24  record  average  Discharge                       Year  minimum 
        .        I 

Sq.  mi.  Years  Sec.-ft.  Sec.-ft.  Sec.-ft. 

Sacramento  River  Drainage  Ba?in — 

Sacramento  River— Red  Bluff   9,300  29  4.100  12,500  33  5,380  1919-20  76 
Pit  River— Big  Bend    13  2,100  3,160  .    66  2,390  1922-23  88 
McCloud    River— Baird      665  13  8S8  1,850  48  1,100  1919-20  81 
Feather  River— Oroville    3.640  22  1,640  6,870  24  2,830  1919-20  58 
Yuba  River— Smartville    1,220  21  610  3,380  18  1,490  1919-20  41 
Bear  River— Van  Trent      263  19  31.9  493  6  121  1911-12  26 
American  River— Fairoaks    1,910  19  731  4,120  18  1,740  1911-12  42 
Cache  Creek— Yolo     1,230  21  8.22  629  1  3.94  1919-20  209 
Putah  Creek— Winters       654  17  53.2  556  10  58.7  1919-20  91 

San  Joaquin  River  Drainage  Basin —  i 
Tule  River— Porterville       266  23  25.5  157  16  40.4  1912-13  63 
Kaweah  River— Three  Rivers      520  21  140  598  23  285  1911-12  49 

Kings  River— Sanger   1,740  29  539  2,510  '  21  1,220  1897-98  44 
San  Joaquin  River— Friant   1,640  16  698  2,600  27-  1,200  1912-13  58 
Merced  River— Exchequer    1,020  20  348  1,450  24  608  1912-13  57 
Tuolumne  River— La  Grange   1,500  29  1,030  2,740  38  1,330  1897-98  78 
Stanislaus  River— Knights  Ferry..  ,26  344  1,720  20  512  1897-98  67 
Mokelumne  River— Clements       631  19  251  1,160  22  541  1911-12  46 
Cosumnes  River — Michigan  Bar....    525  16  55.6  532  10  176  1912-13  32 

South  Pacific  Drainage  Basin — 
Sweetwater  River— Descanso         43.7  18  2.44  16.7  15  1.75  1920-21  139 
Santa  Ana  River— Mentone      189  24  70.2  115  61  42.2  1903-04  166 
San  Gabriel  River— Azusa      222  29  38.5  173  22  13.5  1898-99  285 
Arroyo  Seco^Soledad       215  23  22.8  192  12  19.7  1912-13  116 

Table  II — Stream  flow  in  California  for  the  year  ending  Sept.  30,  1924,  compared  with  the  average  of  all  records  and  with 
previous  minimum  year. 

water  in  these  counties  was  due  more  to  lack  of 

power  for  pumping  than  to  a  decrease  in  the  avail- 
able supply. 
The  supply  from  Kern  River  was  very  short, 

and  the  water  was  prorated  among  the  various  users. 
Kings  River  run-off  was  so  deficient  that  40,000 
acres  normally  irrigated  from  the  stream  received 
no  water  during  1924. 

The  Sutter  Butte  Canal  Company  receives  its 
supply  from  the  Feather  River  below  the  Western 

Canal  Company's  diversion.  Its  normal  irrigated 
area  of  about  18,000  acres  was  reduced  by  4,000 
acres  at  the  beginning  of  the  season,  on  account  of 

water  shortage.  At  a  'large  expense,  temporary 
pumping  plants  were  installed  to  recapture  waste 
water  from  their  drainage  ditches.  The  Yolo  Water 
&  Power  Company  obtains  its  supply  from  the  Clear 
Lake,  Cache  Creek  drainage  basin.  This  season  they 
had  practically  no  water  for  irrigation. 

In  other  areas  in  northern  California,  where 
some  storage  has  been  developed,  the  situation  was 
more  satisfactory,  and  fair  crops  were  reported. 
The  most  serious  shortage  in  the  San  Joaquin  and 
Sacramento  Valleys  occurred  in  parts  of  the  San 
Joaquin  drainage  where  no  storage  was  available. 
The  marked  reduction  in  the  area  planted  to  rice  in 
the  Sacramento  Valley  helped  somewhat  to  relieve 
the  situation  and,  although  the  yield  of  most  crops, 
including  deciduous  fruits,  almonds,  grapes  and  rice, 
was  not  so  large  as  in  previous  years,  the  prices  were 
uniformly  higher,  resulting  in  a  larger  net  profit  to 
the  farmers. 

On  account  of  the  large  amount  of  hydroelectric 
power  developed  in  California,  the  power  situation 
was  especially  serious,  and  H.  G.  Butler,  who  acted 
as  power  supervisor  in  1920,  was  reappointed  to  this 
position. 

In  southern  California,  a  general  reduction  of 
25  per  cent,  based  upon  the  use  during  1923,  was 
ordered.  This  made  it  necessary  to  install  many  gas 
and  oil  engines  both  for  pumping  and  for  industrial 

uses.  The  use  of  electric  lighting  for  advertising' 
and  display  purposes  was  banned;  street  lighting 
was  reduced  to  the  bare  requirements  for  safety, 
and  street  car  systems  in  Los  Angeles  adopted  the 
skip-stop  system  as  a  means  of  economy.  Certain 
users  were  not  allowed  power,  except  during  the 
night  when  their  load  could  be  carried  by  steam 
plants  without  interfering  with  more  important  uses 
of  power.  Considerable  difficulty  was  experienced  in 
enforcing  these  restrictions,  and  the  net  result  was 
a  saving  of  about  20  per  cent. 

Late  in  the  season,  with  the  reduction  of  the 
pumping  load  in  the  San  Joaquin  Valley,  more  power 
was  available  for  southern  California,  and  the  re- 

strictions for  agricultural  and  industrial  purposes 
were  lowered  to  15  per  cent  and  entirely  removed 
for  domestic  use. 

All  available  steam  plants,  including  many 
owned  by  municipalities  and  private  parties  which 
had  not  been  in  use  for  several  years,  were  operated 

at  full  capacity  24  hours  each  day.  The  hydro- 
electric plants,  except  where  the  water  was  required 

for  irrigation  or  would  otherwise  be  wasted,  were 
operated  only  during  the  peak  loads. 

The  seasonal  rainfall  in  northern  California  on 

Dec.  16,  1924,  was  sHghtly  in  excess  of  the  normal 
and  nearly  double  the  precipitation  on  the  same  date 
in  1923.  Conditions  in  this  area  are  now  much 

improved,  as  they  affect  agriculture  and  power 
development.  In  the  remainder  of  the  state  the  fall 
rains  have  been  too  light  to  afford  much  immediate 
relief. 
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The  World's  Largest  Electric 
Chick  Hatchery 

By  M.  J.  Brooks 
Consulting   Electrical   Engineer. 

SHORTLY  after  its  old  hatchery  had  been  de-
 

stroyed by  fire,  the  Must  Hatch  Incubator  Com- 
pany of  Petaluma,  Calif.,  erected  a  new  chick 

hatchery  which  is  completely  electrified.  This 

hatchery  is  the  largest  electrified  plant  of  its  char- 
acter in  the  world  and  has  a  capacity  of  560,000  eggs 

at  one  setting.  The  accuracy  of  the  temperature 
control  in  the  electrified  incubators  has  been  a  great 
factor  in  assuring  the  success  of  this  hatchery,  and 

the  operators  are  of  the  opinion  that  electricity  fur- 
nishes the  most  satisfactory  heat  for  this  purpose. 

The  plant  of  the  Must  Hatch  Incubator  Com- 
pany during  the  busy  season  ships  25,000  baby 

chicks  daily,  and  the  normal  production  for  the  sea- 
son is  3,000,000  chicks.  These  chicks  are  packed  in 

cardboard  cartons  that  hold  100  newly  hatched 
chickens  and  are  shipped  by  parcel  post  or  express, 
without  food  or  water,  to  Arizona,  Oregon,  Wash- 

ington or  Idaho,  as  well  as  California  points,  as  the 
demand  occurs. 

The  eggs  are  supplied  locally  from  approved 
stock,  and  with  a  stream  of  chicks  leaving  the  plant 
and  a  stream  of  eggs  going  in  at  the  same  time,  the 
effect  is  that  produced  by  a  factory  working  at  top 
speed.  While  some  chicks  are  produced  throughout 
the  year,  the  heavy  hatching  season  begins  about 
the  first  of  February  and  ends  during  June. 

The  plant  consists  of  a  hatchery,  packing  and 
shipping  rooms,  and  offices  in  one  building,  which  is 
of  brick  and  hollow  tile  construction  with  asbestos 
composition  roof,  making  it  practically  fireproof.  It 

covers  26,784  sq.ft.  of  gi'ound  floor  space,  with  pro- 
visions for  expansion.  The  plant  is  completely  elec- 

trified, and  all  wiring  conforms  to  Underwriters'  and 
California  Safety  Commission  requirements.  Water 

for  all  pui-poses  is  supplied  by  means  of  a  motor- 
driven  pump,  automatically  controlled. 

Power  is  supplied  by  the  Pacific  Gas  and  Elec- 
tric Company  at  110  volts  three-phase,  through 

three  150-kw.  transformers  installed  in  a  substation 
adjoining  the  incubator  room.  The  substation  is  of 
hollow-tile  construction,  and  also  contains  the  main 
110-volt  switchboard,  from  which  are  run  20  three- 

phase  circuits  to  care  for  the  incubator  load,  and 
other  circuits  to  care  for  the  general  lighting  and 
small  power  load.  The  incubator  load  is  divided  into 
units  of  seven  incubators  which  are  handled  by  indi- 

vidual three-pole  safety  switches,  while  each  incu- 
bator is  controlled  by  its  own  thermostat  which 

maintains  a  constant  temperature  of  103  deg.  by 
cutting  the  power  off  and  on  as  required.  The  load 
is  so  balanced  that  it  is  hardly  possible  to  throw  on 

any  machines  which  will  create  an  unbalanced  con- 
dition. The  1,260  incubators  are  arranged  in  dou- 

ble-decked rows  with  working  aisles  between  rows. 
Lighting  is  supplied  from  circuits  over  each  aisle, 
controlled  from  either  end  of  the  aisle  so  that  lights 
are  burned  only  where  and  as  needed. 

The  total  load  of  the  hatchery,  as  shovm  by 
the  accompanying  chart,  is  remarkably  uniform 
throughout  the  twenty-four  hours  of  the  day.  The 
highest  peaks  occur  while  the  eggs  are  being  aired 
during  the  morning  hours,  and  the  lowest,  as  might 
be  expected,  occur  during  the  late  afternoon  when 
everything  is  thoroughly  warmed  up.  The  incubator 
room  is  not  heated,  but  53  kw.  in  heater  capacity  is 
installed   in  the   offices   and  shipping  room. 

The  use  of  electric  power  for  hatching  was  not 
adopted  without  much  careful  study  and  experiment, 
but  now  that  it  has  been  accepted  it  has  been  taken 
without  reservations,  and  when  it  is  considered  what 
a  power  failure  of  even  a  f^w  hours  would  mean  to 
this  type  of  industry  possessing  no  other  standby 
source  of  power,  it  speaks  well  for  the  quality  of 
service  now  being  furnished  by  the  California  power 
companies  that  hatcheries  are  not  hesitating  to 
adopt  the  use  of  electricity  for  hatching  purposes. 

Because  of  the  relatively  constant  demand  the 
load  is  exceedingly  satisfactory  to  the  central  station 
company,  and  every  effort  has  been  made  to  insure 
uninterrupted  service  to  the  electrified  hatcheries. 

The  accuracy  of  temperature  control  and  the  re- 
moval of  fire  hazards  that  are  achieved  through  the 

use  of  electricity  in  hatcheries  are  only  two  of  a 
number  of  factors  that  should  make  for  the  greater 
use  of  electric  power  in  this  industry. 

'lH^|»H'\^,^^,(i^f|*^^ 

Graphic  meter  record  of  hatchery  load  for  24-hour  period. 
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TWENTY-FIVE  THOUSAND  chicks 
are  shipped  daily  from  the  Must 

Hatch  Incubator  Company's  plant  at 
Petaluma,  Calif.,  during  the  rush  sea- 

son. The  exterior  of  the  plant,  which 
is  of  fire-proof  construction,  is  shown 
at  the  right.  A  section  of  the  incu- 

bator room,  with  100,000  eggs  being 

aired  after  one  week's  incubation,  is 
shown  at  the  left  center  and  newly 
liatched  chicks  ready  for  shipment 
are  pictured  at  the  right.  Transfor- 

mer vault  and  switchboard  controlling 
all  circuits  in  the  completely  electri- 

fied plant  are  shown  at  the  bottom. 
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An  Experiment  in  Lifting  Salmon 
Over  High  Dams 

By  John  N.  Cobb 
Director,  College  of  Fisheries,  University  of  Washington. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiii!iiiii:iaiiiiii:;iiniiii!i!iiiiiiiiiiiiiiiii^ 

EVER  since  man  fir
st  be- 

gan to  build  dams  and 
other  obstructions  in 

rivers,  an  adverse  effect  on 
the  animal  life  of  these 

rivers,  notably  the  fishes, 
has  been  noticeable.  In  the 

case  of  the  salmons,  steel- 

head  trout,  sturg-eon,  shad, 
alewives,  rockfishes,  smelt, 
eulachon  and  other  fishes 
that  enter  the  rivers  for  the 
purpose  of  spawning  and 
that  represent  some  of  the 
most  valuable  produce  of 
our  fisheries,  this  was  espe- 

cially noticeable,  and  it  was 
readily  seen  that,  if  the 

damming  of  streams  was  to  continue  without  provid- 
ing a  means  of  easy  ingress  and  egress  for  the  fishes, 

an  immensely  valuable  natural  resource  would  be  de- 
stroyed. It  should  be  noted  that  the  value  of  the 

Pacific  Coast  salmon  catch  alone  in  1923  amounted 
to  some  $60,000,000. 

Since  dams  appeared  to  be  inevitable,  the 
thoughts  of  men  naturally  turned  to  the  problem  of 
getting  fish  over  them.  This  problem  was  very 
much  complicated,  especially  in  the  case  of  the  sal- 

mons, by  the  well-known  fact  that  these  fish  when 
ready  to  spawn  return  to  the  particular  stream  in 
which  they  spent  the  early  months  of  their  lives 
before  going  to  the  sea,  and,  if  obstructed  in  their 
passage  up  this  stream  by  some  insurmountable 
barrier,  beat  out  their  lives  against  it. 

A  number  of  devices,  commonly  called  fishways, 
have  been  invented  during  the  past  fifty  years  in  the 
effort  to  solve  this  problem.  In  design  these  may 
be  divided  into  four  types  as  follows:  (1)  the 
inclined-plane  type,  in  which  a  series  of  baffle  or 
deflecting  plates  is  so  arranged  in  an  inclined  flume 
as  to  cause  the  water  to  follow  in  its  descent  a  long, 
sinuous  route;  (2)  the  pool  and  fall,  or  step  type, 
in  which  the  water  is  brought  down  to  a  lower  level 
by  a  series  of  short  falls  with  intervening  pools; 
(3)  the  counter-current  type,  in  which  the  descend- 

ing volume  of  water  is  checked  by  meeting  a  current 
opposing  it  at  certain  intervals ;  .  (4)  the  lock-and- 
gate  type,  in  which  a  higher  or  lower  level  is  reached 
through  one  or  more  locks  operated  by  gates. 

A  few  of  the  devices  designed  and  installed  have 
proved  altogether  successful;  a  few,  have  been  par- 

tially so,  while  a  large  majority  have  been  absolutely 

1\/¥UCH  interest  has  been  aroused  in  the 
■*'  ■*■  past  year  by  the  attempts  of  the  electri- 

cal and  fishing  industries  of  the  Northwest  to 

solve  the  problem  of  getting  fish  over  high 
dams  in  spawning  rivers.  Considerable  future 

hydroelectrical  development  in  the  West  de- 

pends on  a  satisfactory  solution  of  this  prob- 
lem, and  the  success  attained  in  the  initial 

experiment  on  the  White  Salmon  River, 
Washington,  augurs  well  for  such  solution. 
In  this  article  Professor  Cobb  reports  on  the 

experiment  in  full. 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin^i»niiiiiiiiiniiiiiinu>i>ii>ii'i'iiiiiiii"iiiiiiii">iiiiNi'!^ 

\ 

worthless.  In  dealing  with 
the  Pacific  Coast  salmons  it 
was  early  discovered  that  a 
fishway  in  a  dam  over  30  or 
35  ft.  in  height  was  of  little 
utility,  due  apparently  to 
the  disinclination  of  the  fish 
to  work  their  way  up  it  to  a 
height  greater  than  this. 

During  the  last  decade 
the  demand  for  electric 
power  has  been  increasing 
at  an  enormous  rate,  and 
the  abundance  of  hydroelec- 

tric possibilities  on  the  Pa- 
cific Coast  made  it  apparent 

that  there  would  be  consid- 
erable development  of  this 

power  in  the  coming  years.  Hydroelectric  develop- 
ment means  high  dams,  and  so,  early  in  1924  the 

writer  called  the  attention  of  Dr.  Henry  Suzzallo, 
president  of  the  University  of  Washington,  to  the 
matter,  and  recommended  that  a  conference  of  the 
leading  hydroelectric  companies  and  the  fisheries 
interests  of  JVashington  and  Oregon,  both  state  and 
private,  be  called  for  the  purpose  of  determining 
whether  there  was  not  some  common  ground  upon 
which  all  could  get  together  in  the  endeavor  to  solve 
the  problem.  The  writer's  twenty-nine  years'  ex- perience in  the  economic  fisheries  had  convinced  him 

that  there  was' a  possible  solution.  Dr.  Suzzallo enthusiastically  endorsed  the  suggestion,  and  the 
conference  was  called  for  the  afternoon  of  Ma\- 
14,  1924. 

At  this  conference,  which  was  well  attended  by 
representatives  of  the  fishing  interests  and  the 
power  companies,  it  was  determined  to  undertake 
some  experiments  in  getting  fish  up  and  down  over 
high  dams,  and  a  committee  was  selected  to  take  up 
the  work  and  endeavor  to  carry  it  to  a  conclusion. 
At  the  first  meeting  of  this  committee  a  smaller 
executive  committee  was  chosen,  and  direct  super- 

vision of  the  work  was  entrusted  to  the  writer. 

Selection  of  Site  for  Experiments 

As  the  first  problem  jyas  to  get  the  fish  over  a 
high  dam,  and  as  the  conference  had  decided  that 
the  experimental  work  should  be  carried  on  at  a  dam 
in  operation,  the  writer  visited  various  dams  in  Cali- 

fornia, Oregon  and  Washington,  and  finally  selected 
the  Conclit'idam  of  tKe^WcS-thwestern  Electric  Com- 

pany, on  the  Big  White  Salmon  River,  Washington. 
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This  river,  a  tributary  of  the  Columbia,  is  located  in 
Skamania  and  Klickitat  Counties  and  is  about  thirty 
miles  in  length.  It  is  of  the  usual  type  of  mountain 
stream,  having  a  steep  gradient  with  the  banks  occa- 

sionally narrowing  into  canyons. 
The  Condit  dam  is  about  four  miles  from  the 

mouth  of  the  river,  while  the  power  plant  is  a  mile 
below  this  point,  the  impounded  water  being  carried 

Condit  dam  of  the  Northwestern  Electric  Company  on  the 
White   Salmon   Kiver,   Washington,   where   the   experiments 

were  conducted. 

from  the  dam  to  the  plant  through  a  13-ft.  diameter 
wood  pipe.  The  dam,  which  was  built  in  1911,  is 
about  250  ft.  long  on  the  top  and  164  ft.  at  the  bot- 

tom. The  top  is  about  121  ft.  above  the  ordinary 
water  level.  Just  below  the  dam  and  on  the  east 
side  of  the  river  is  an  overhanging  rocky  ledge,  the 
top  of  which  is  70  ft.  above  the  surface  of  the  pool 
at  the  foot  of  the  dam.  A  line  dropped  straight 
down  from  a  break  in  this  ledge  touches  the  upper 
side  of  a  little  bay  cutting  into  the  shores  of  the 

pool.  This  bay  had  been  partly  excavated  during 
the  construction  of  a  fiishway  installed  some  time 
after  the  dam  was  built  and  later  removed  after  the 

company  and  the  Washington  Fish  Commission  had 
come  to  an  agreement  regarding  its  removal. 

As  far  as  is  known,  the  species  of  migratory 
fish  frequenting  this  river  are  chinook  salmon, 
Oncorhynchus  Tschawytacha,  and  steel-head  trout, 
Salmo  Gairdneri.  It  is  said  that  a  very  few  silver- 
side  salmon,  0.  Kisutch,  and  d«g  salmon,  0.  Keta, 
also   visit  t;he   river.     The   steelhead   appears   and 

spawns  in  the  pools  just  below  the  dam  during  the 
months  of  April,  May  and  the  early  part  of  June. 
The  chinook  salmon,  and  such  other  salmon  as  come 
into  the  river,  run  during  the  months  of  September 
and  October.  In  September  of  each  year  the  U.  S. 
Bureau  of  Fisheries,  which  has  a  salmon  hatchery 
on  the  Columbia  River  about  a  mile  below  where  the 

White  Salmon  discharges  into  the  main  river,  tem- 
porarily installs  a  rack  a  few  hundred  yards  up  from 

the  mouth  and  holds  all  the  salmon  here  until  they 
are  ripe.  The  fish  are  then  seined  and  towed  in  live 
boxes  to  the  hatchery,  where  they  are  stripped  of 
the  eggs,  which  are  fertilized  with  the  melt  and  put 
into  the  hatchery.  When  the  young  have  been  born 
and  have  reached  the  proper  age,  they  are  planted 
either  in  the  Big  White  Salmon  River  or  in  Spring 

Creek,  which  furnishes  the  hatcheiy's  water  supply. 
The  reasons  for  selecting  the  Condit  dam  for 

the  work  in  question  were:  the  convenient  shape  of 
the  dam  and  the  banks  below  it  for  carrying  on  the 
work;  the  fact  that  there  was  available  a  run  of 
migratory  fish  in  the  spring  and  another  in  the 
autumn,  the  latter  of  which  could  be  utilized  imme- 

Fish  hoist  used  in  the'  experiments  showing  the  basket  about 
half  way  up  the  incline. 

diately ;  and  the  accessibility  of  the  dam  to  rail  and 
other  transportation  facilities. 

The  Hoisting  Device 

For  a  number  of  years  the  writer  has  given 
much  thought  to  the  matter  of  fishways,  and  during 
the  last  three  years  has  had  abundant  opportunities 
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to  carry  out  various  ideas  in  connection  with  his 
work  for  the  Washington  State  Department  of  Fish- 

eries. In  connection  with  this  work  experience  had 
taught  him  that  salmon,  at  least,  could  not  be  trusted 
to  work  their  way  unaided  through  a  fishway  up  over 
a  dam  more  than  40  ft.  high.  With  this  in  mind,  it 
was  felt  that  the  only  hope  of  finding  a  solution  lay 
in  the  building  of  a  mechanical  device  by  means  of 

A  closeup  of  the  wire-mesh  basket  used  in  hoisting  the  fish 
over  the  dam. 

which  the  salmon  would  be  lifted  artificially.  In 
order  to  work  out  the  details  of  this  device,  the  Link- 
Belt  Meese  &  Gottfried  Company,  Seattle,  was  con- 

sulted, and  its  resident  engineer,  R.  S.  Drury,  was 
largely  responsible  for  what  success  was  obtained 
mechanically.  The  Northwestern  Electric  Company, 
through  the  cooperation  of  its  general  manager,  L.  B. 
Merwin,  its  chief  engineer,  0.  L.  LeFever,  and  David 
Shore,  superintendent  of  the  Condit  plant,  who  had 
charge  of  the  construction  of  the  hoist,  did  all  in  its 
power  to  facilitate  the  experiment. 

The  device  used  was  essentially  a  skip  hoist 
with  a  basket  or  skip,  54  in.  long  by  60  in.  wide,  with 
a  minimum  depth  of  2  ft.  6  in.,  running  on  an  in- 

clined track  of  approximately  62  in.  gage.  As  it  was 
to  be  merely  an  experimental  device  and  to  be  re- 

moved as  soon  as  the  work  was  completed,  but  one 
basket  was  provided,  and  this  was  designed  to  be 
raised  and  lowered  by  means  of  a  rope  from  the 
basket  through  a  cast  iron  head-sheave  to  the  hoist 
proper,  with  a  6-to-l  friction  drive.  A  5-hp.  motor 
was  used  to  operate  the  hoist.     It  should  be  stated 

that  in  building  a  permanent  hoist  a  somewhat  dif- 
ferent method  would  be  used. 

A  wire  basket  was  used  because  the  writer  had 
come  to  the  conclusion  that  it  would  be  better  for 

many  reasons  not  to  lift  any  water.  This  was  an- 
other violent  departure  from  precedent,  but  the 

experiment  showed  that  it  was  a  wise  move.  The 
basket  was  made  of  galvanized  iron  wire  with  li/^-in. 
mesh,  this  being  a  width  sufficient  to  permit  the 
basket  to  empty  as  fast  as  it  rose  from  the  water 
and  to  permit  the  small  fish  to  escape  readily. 

Entrance  to  Fishway  and  Operation  of  Hoist 
Since  it  would  have  been  impossible  to  devise 

any  apparatus  competent  to  gather  fish  swimming 
freely  in  the  pool  at  the  foot  of  the  dam,  because  of 
the  size  and  depth  of  this  pool,  a  large  box  was  built 
to  act  as  the  entrance  to  the  fishway.  This  box, 
which  was  made  especially  strong  to  withstand  the 
pressure  of  the  water  to  be  enclosed  in  it,  was  10  ft. 
wide,  12  ft.  deep  and  12  ft.  long  at  the  top  and  8%  ft. 
at  the  bottom.  It  was  built  on  shore  and  launched 
into  the  water  of  the  little  square  cove  that  had  been 
the  entrance  to  the  old  fishway. 

As  the  idea  was  to  induce  the  fish  to  jump  from 
the  pool  into  the  box  where  they  could  be  picked  up 

Closeup  of  box  used  as  an  entrance  to  the  fish  hoist  showing 
method  of  anchoring. 

by  the  basket,  it  was  necessary  to  have  a  consider- 
able volume  of  water  flowing  out  of  the  spillway  of 

the  box.  In  order  to  accomplish  this  a  flume  was 
built  from  the  face  of  the  sloping  dam  to  the  box, 
with  rude  gates  at  its  head  so  that  the  amount  of 
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flow  into  the  box  could  be  regulated.  Since  the 

experimental  device  was  built  only  to  the  top  of  the 
bluff,  it  was  necessary  to  install  a  large  box  there 
into  which  the  fish  could  be  dumped  from  the  basket. 

Securing  Fish  for  the  Experiments 
Due  to  the  fact  that  at  this  season  of  the  year 

the  operation  of  the  power  plant  requires  most  of 
the  water  in  the  river,  there  was  not  enough  water 
flowing  in  the  stream  bed  between  the  dam  and  the 

power  plant  to  permit  salmon  to  work  their  way  up 
above  the  plant.  It  was  necessary,  therefore,  to 
arrange  otherwise  for  a  supply  of  fish  with  which  to 
experiment.  This  supply  was  obtained  from  the 

U.  S.  Bureau  of  Fisheries,  which  had  agreed  to  fur- 
nish some  salmon  from  their  rack  and  corral  at  the 

mouth  of  the  river.  Accordingly,  in  order  to  trans-  . 

port  these  fish,  there  was  fitted  up  on  Sept.  22,  1924, 

a  IVi-ton  automobile  truck  with  a  V-shaped  metal 

tank"  that  had  previously  been  used  for  hauling 
cement.  A  large  sheet  of  heavy  canvas  was  put 
inside  the  tank  and  the  ends  and  sides  carried  to  the 

top  of  the  truck  so  that  the  water  could  not  splash 
out  and  so  that  the  salmon  would  be  prevented  from 

jumping  or  being  thrown  out. 
The  truck  was  driven  close  to  the  river  bank 

and  the  tank  filled  with  fresh  water  while  the 

bureau's  crew  was  hauling  the  seine  inside  the  corral. 

When  the  seine  was  brought  to  the  bank  close  to  the 

truck,  the  medium-sized  and  smaller  chinooks,  the 

greater  part  of  which  were  males,  were  picked  out  of 
the  net  and  carried  to  and  deposited  gently  in  the 

tank  on  the  truck.  As  soon  as  a  sufficient  supply 

had  been  taken  in  this  manner,  the  truck  was  driven 

as  speedily  as  possible  to  the  nearest  point  to  the 

dam,  where,  after  being  wrapped  in  a  wet  sack,  each 

fish  was  carried  down  the  three  stairways,  two  lad- 
ders and  a  short  distance  along  the  pipe  line  and 

deposited  temporarily  in  the  tank  of  water  at  the 
head  of  the  hoist  on  the  bluff. 

Method  of  Carrying  On  the  Experiments 

In  all  some  seventy  chinooks  were  brought  up 

in  the  truck  on  Sept.  22  and  23,  and  a  greater  part 

of  these  were  early  sent  down  to  the  stream,  part 

being  placed  in  the  entrance  box  and  part  in  the 

corral.  A  few  were  held  in  reserve  in  the  upper  box 

on  the  bluff.  Beginning  early  in  the  morning  of 

Sept.  23,  the  writer  kept  close  watch  of  the  lower 

box.  About  the  middle  of  the  forenoon  one  salmon 

jumped  into  the  box,  and  this  was  the  only  one  seen 

to  do  this  during  the  duration  of  the  experiment, 

although  possibly  some  may  have  done  so  during  the 

night,  which  appeared  to  be  the  time  of  the  greatest 
activity  among  the  fish. 

About  11  a.m.  the  basket  was  first  lowered  into 

the  box  and  the  real  experiment  began.  It  was 

drawn  up  five  minutes  later  and  one  salmon  was 
found  in  it.  Several  more  lifts  were  made  that 

morning  with  the  basket  submerged  only  one  minute 

N  each  time  but  without  result.  In  the  afternoon  six- 
teen experimental  lifts  were  made,  with  the  basket 

submerged  from  one  to  thirty  minutes,  and  in  eight 

of  these  fish  were  caught.  On  one  lift,  when  two 
fish  had  been  caught,  the  basket  was  hauled  to  the 
top  twice  and  the  fish  released  into  the  lower  box  on 
the  second  trip  down.  Despite  the  fact  that  the  fish 
had  covered  some  320  ft.  in  the  journey,  they  were 
as  lively  when  finally  placed  in  the  water  as  when 
they  were  first  lifted  out  of  it.  Thus  the  main  point 
of  the  experiment  was  conclusively  proved — that  if 
the  fish  could  be  brought  together  and  caught  they 
could  be  lifted  almost  any  height  within  reason 
without  any  water  and  without  any  exertion  or 
strain  on  the  part  of  the  fish. 

On  Sept.  24  the  experiments  were  continued  as 
on  Sept.  23,  and  by  varying  the  flow  of  water  from 
the  flume  into  the  box  and  varying  the  speed  of  the 
basket,  the  effect  on  the  fish  in  the  box  and  in  the 
corral  was  noted.  Other  variations  in  the  manner 
of  carrying  on  the  experiments  were  tried  and  their 
effects  noted,  and  all  had  a  bearing  on  different 
aspects  of  the  general  problem,  but  the  results  need 
not  be  gone  into  here.  During  the  experiments 
eleven  fish  died.  Of  these,  seven  jumped  out  of  the 
upper  box  during  the  night,  one  was  caught  in  the  , 
net  over  the  lower  box,  two  were  found  dead  in  this 
box  with  every  appearance  of  having  been  killed  by 
the  basket  hitting  them,  while  one  was  found  dead 
in  the  upper  box  when  the  water  was  drawn  off. 

Late  in  the  afternoon  of  Sept.  24,  the  experi- 
ments were  discontinued,  the  device  dismantled  and 

stored  away  pending  its  use  next  spring  during  the 
run  of  steelhead  trout.  At  that  time  the  water  in 
the  river  will  be  high  enough  to  permit  the  fish  to 
swim  up  the  river  to  the  foot  of  the  dam.  It  is  also 
planned  at  that  time  to  take  up  the  other  phases  of 
the  problem — the  getting  down  of  the  young  salmon 
and  trout  and  the  old  steelheads  that  have  survived 

the  journey,  and  the  devising  of  means  of  keeping 
the  fish  out  of  irrigation  ditches. 

Summary  of  Experiments 

The  experiments  carried  on  as  noted  above  de- 
veloped the  following  facts: 

1.  That  if  the  fish  can  be  induced  to  enter  such 
a  fishway,  they  can  be  lifted  almost  any  height 
desired. 

2.  That  they  can  be  lifted  without  water  and 
that  it  was  a  decided  advantage  not  to  lift  water, 

since  out  of  water  the  fish's  struggles  were  ex- 
tremely limited,  while  if  they  had  been  in  water  some 

sort  of  cover  on  the  basket  would  have  been  neces- 
sary to  keep  them  from  jumping  out. 
3.  That  in  the  majority  of  cases  this  method 

can  be  employed  in  getting  fish  over  high  dams, 

provided  an  experienced  biologist,  familiar  with  the 
habits  of  the  fish  to  be  lifted,  is  consulted  before 

work  on  the  dam  is  started.  This  is  absolutely 

essential  because  certain  precautions  must  be  taken 

with  the  bed  of  the  river,  before  and  during  the  con- 

struction period,  in  order  to  leave  the  dam  on  com- 

pletion in  such  condition  that  the  fish  will  be  per- 
suaded to  foregather  in  front  of  the  entrance  to  the 

fishway  or  fish  hoist. 
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CENTRAL  STATION  CONSTRUCTION 
OPERATION   AND    MAINTENANCE 

Ground    Current    Control    and    Station   Grounds 
Grounds  and  Stray  Current  Control  Are  Important  Points  to  Be 

Considered  in  the  Design  of  a  Power  Station 
By  F.  H.  MAYER, 

Electrical  Designing  Engineer,  Soutiiern  California  Edison  Company,  Los  Angeles,  Calif. 

The  question  of  the  correct  design 
and  installation  of  station  grounds  is 
more  generally  misunderstood  than  any 
other  electrical  term  used  in  connection 
with  station  layout.  There  is  a  wide 
diiference  of  opinion  in  what  consti- 

tutes a  good  ground.  Most  articles 
written  heretofore  have  dealt  princi- 

pally with  the  surface  area  of  plates  or 
rods  necessary  for  contact  with  the 
earth,  and  a  special  effort  was  usually 
made  to  show  the  best  method  and  ma- 

terial to  be  used  in  order  to  obtain  the 

least  possible  resistance  from  con- 
ductor to  earth. 

It  is  recognized  that  all  these  facts 
are  important,  but  in  view  of  the  fact 
that  these  points  have  been  thoroughly 
discussed  it  was  thought  not  necessary 
to  discuss  this  phase  of  the  subject  any 
further,  but  rather  to  take  up  the  mat- 

ter of  station  ground  layout  as  it  ap- 
plies to  power  houses  and  substations. 

There  has  been  very  little  published 
on  grounds  and  control  of  stray  cur- 

rents in  station  layout  and  therefore, 
as  a  result  of  such  a  condition,  many 
stations  are  being  designed  and  in- 

stalled without  the  consideration  that 
this    part   of   the   design    should   have. 

Often  we  read  where  instruments  on 
the  switchboard  were  burned  out  or 

some  part  of  the  building  or  the  plumb- 
ing was  damaged  to  considerable  ex- 

tent, all  as  the  result  of  some  electrical 
failure.  This  can  be  avoided  to  a  large 
extent — at  least,  it  can  be  confined  to 
the  area  in  which  the  failure  occurred 
— if  the  correct  design  is  adopted.  This 
naturally  suggests  the  question  as  to 
just  what  constitutes  a  good  ground 
layout. 

The  author  of  this  article  is  of  the 
opinion  that  there  must  be  five  points 
satisfied,  namely: 

1.  Will  it  protect  human  life  ? 
2.  Will  it  protect  vital  parts  of  the 

electrical  equipment,  such  as  switch- 
board apparatus,  etc.  ? 

3.  Will  it  permit  the  equipment  in- 
stalled to  function  as  it  is  supposed  to; 

for  example,  lightning  arresters  and 
relays  ? 

4.  Will  it  keep  the  potential  of  the 
station  down  with  relation  to  other  sta- 

tions in  case  of  flashover  to  ground? 
5.  Will  it  protect  the  steel  and  con- 

crete in  the  building  where  conductors 
of  heavy  carrying  capacity  are  sup- 

ported on  the  building  structure  ? 
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Fig.  1— Diagram  showing  ground  control  and  grounds  for  60/15-10  or  2.2-kv.  substation. 

In  studying  the  above  it  is  found  that 
there  are  three  fundamental  considera- 

tions : 
1.  That  the  current  on  the  occurrence 

of  an  accidental  ground  always  passes, 
or  tends  to  pass,  from  the  point  of  fail- 

ure to  the  generator,  or  transformer 
neutral,  or  a  weaker  point  of  insulation 
on  the  other  phases. 

2.  That  the  potential  gradient  of  an 
energized  conductor  when  placed  in  the 
ground  may  possibly  be  quite  pro- 
nounced. 

3.  That  current  will  seek  the  path  of 
least  resistance. 

In  order  to  satisfy  the  first  considera- 
tion, flashover  from  one  phase  to 

ground,  foreign  to  the  station,  would 
hav6  its  circuit  satisfied  by  tying  the 
power  transformer  neutral  to  a  so- 
called  ground  well.  However,  for  sta- 

tion trouble,  due  to  the  difficulty  of 
getting  a  low  resistance  ground  from 
rack  to  earth  and  from  earth  to  trans- 

former neutral,  it  was  found  more  ad- 
visable to  tie  all  steel  to  the  neutral  of 

the  transformers  by  the  use  of  metallic 
conductors.  These  conductors,  leading 
from  various  parts  of  the  station  struc- 

ture, tend  to  form  a  network  wMch  in- 
cidentally, if  properly  distributed,  cares 

for  the  second  consideration. 

In  order  to  satisfy  the  second  con- 
sideration, it  is  necessary  that  the  con- 

ductors be  so  distributed  that  a  condi- 
tion will  be  approached  similar  to  that 

of  a  station  that  is  built  on  a  copper 
plate.  Thus,  upon  the  occurrence  of  a 
failure  from  any  phase  to  the  plate,  the 
potential  of  the  plate  and  the  entire 
structure  would  rise  simultaneously. 
Since  the  plate  idea  is  not  practical 
from  an  economic  standpoint,  it  was 
found  to  be  satisfactory  if  a  network 
was  laid  in  the  soil  immediately  under 
the  structure  that  is  to  close  to  the 

earth's  siirface,  or  near  steel  columns, 
so  that  the  voltage  gradient  between 
steel  and  earth  is  maintained  within 
safe  limits  over  the  area  within  reach 
of  any  part  of  the  electrical  equipment 
or  steel  structure.  Therefore,  pursuing 
this  theory  further,  it  naturally  follows 
that  all  steel  columns  and  apparatus 
within  reach  of  the  earth's  surface 
must  be  tied  to  this  network.  The 
areas  that  are  out  of  reach  of  any 
steel  structure  need  not  be  cared  for.  A 
design  of  this  sort  will  permit  the 
grounding  of  the  neutrals  of  high  volt- 

age transformers  to  their  cases  with 
absolute  safety  to  the  apparatus  and 

operator. While  the  network  was  designed  to 

bring  up  the  potential  of  the  earth's 
surface  simultaneously  with  the  appa- 

ratus at  the  time  of  flashover,  it  is 
thought  that,  since  there  has  been  no 

high  voltage  experienced  at  Edison  sta- 
tions remote  (but  connected  by  tele- 

phone) from  the  station  in  trouble,  the 
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area  between  the  network  and  perma- 
nent moisture  serves  as  a  condenser 

and  has  sufficient  condenser  capacity  to 
enable  the  entire  station  to  remain  very 
nearly  at  the  same  potential  as  that  of 
the  earth.  This  condenser  action  also 
serves  as  an  excellent  means  of  taking 
care    of   the    high-frequency    discharge 

a  single  control  board,  as  in  Fig.  1,  the 
conduit  or  lead  sheaths  on  the  control 
cables  form  a  low  resistance  path, 
usually  lower  than  that  which  is  pos- 

sible by  grounding  the  equipment  with 
two  individual  ground  wells.  So,  in 
order  to  have  the  maximum  assurance 
of  safety,  it  is  necessary  to  shunt  out 
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Fig.  2 — Diagram  of  condenser  or  generator  and  power  transformer  with  neutral  grounded  to  earth. 
No  metallic  control. 

from  lightning  arresters,  while  the  low 
resistance  of  the  network  serves  very 
well  for  carrying  the  low-frequency 
power  discharge  to  transformer  neutral 
which  usually  follows  a  lightning  dis- 
charge. 

The  third  and  last  consideration  is 
very  important.  Since  it  is  known  that 
current  will  flow  through  the  path  of 
least  resistance,  it  is  evident  therefore 
that,  if  certain  equipment  is  to  be  pro- 

tected, there  must  be  provided  a  path 
of  lower  resistance  than  that  which 

exists  through  that  particular  equip- 
ment. So  far  as  the  outdoor  racks  are 

concerned,  this  feature  is  automatically 
cared  for,  provided  sufficient  conduc- 

tivity is  supplied  in  the  network.  How- 
ever, since  equipments  of  different  volt- 
ages are  often  remotely  controlled  by 

the  switchboard;  that  is,  connect  the 
two  networks  with  a  conductor.  This 
conductor  should  be  made  up  of  at  least 
two  cables,  each  about  75  per  cent  of 
the  capacity  of  the  transformer  circuit, 
connected  from  one  rack  to  the  other. 
The  two  paths  are  desirable  to  insure 
at  all  times  ample  carrying  capacity, 
should  one  cable  for  some  reason  or 
other  become  severed. 

It  naturally  follows,  then,  that  one 
ground  well  is  usually  sufficient.  This 
ground  well  is  placed  preferably  near 
the  neutral  of  the  power  transformers. 
This  is  done  for  the  reason  that  the 
ground  well,  as  has  been  said,  serves  to 
collect  current  returning  from  failures 
foreign  to  the  station,  thus  permitting 
the  stray  current  to  return  to  the  trans- 

former neutral  without  the  necessity  of 
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Fig.   3 — Diagram  of   condenser  or  generator   and   power  transformer   with   neutral   tied  to   metallic 
control. 

passing  through  much  of  the  network. 
In  a  station  of  large  capacity  where 
there  are  two  sets  of  grounded  neutrals, 
each  for  different  voltage  systems,  such 
as  in  the  case  of  220  kv.  and  60  kv.,  it 
is  thought  advisable  to  have  two 
ground  wells,  each  located  near  its  re- 

spective group  of  transformers  and,  in 
addition  to  this,  to  add  a  connection  be- 

tween their  respective  networks  similar 
to  that  mentioned  above. 

Most  of  the  foregoing  discussion  on 
ground  current  control  and  station 
grounds  pertains  to  outdoor  installa- 

tions; however,  for  indoor  installations 
the  same  general  principles  can  be  ap- 

plied. 

In  stations  where  generators  or  con- 
densers are  installed,  the  matter  of  pro- 

viding control  for  stray  current  is  of 

prime  importance,  both  from  the  stand- 
point of  protecting  the  building  struc- 

ture and  the  secondary  equipment.  The 
usual  practice  is  to  operate  generators 
and  condensers  of  large  capacity  on 

grounded  neutrals. 
If  the  generator  neutral  and  frame 

were  grounded  by  the  use  of  driven 
pipes  or  inserted  plates  and  a  failure 
should  occur  on  the  main  leads  to 

ground,  it  is  evident  that  the  current 
would  satisfy  its  circuit  by  seeking  the 
path  of  least  resistance  to  the  ground 
pipes,  as  in  Fig.  2.  This  path  may  be 
through  the  building  structure,  or  it 
may  be  by  way  of  conduit,  or  both. 

It  has  iieen  the  practice  of  some  en- 
gineers to  prevent  the  flow  of  tHs  stray 

current  through  the  building  structure 

by  insulating  the  steel  as  much  as  pos- 
sible and,  wherever  it  is  impossible  to 

establish  gaps  between  steel,  they  spe- 
cify that  the  steel  should  be  welded. 

The  idea  of  insulating  against  volt- 
ages that  are  usually  used  in  substa- 
tions and  generating  stations  seems  im- 

practical. It  must  necessarily  be  a 
tedious  job,  besides  costly,  to  carry  out 
such  system  of  control.  The  most  dis- 

couraging tiling  about  such  a  scheme  is 
that  after  all  the  precautions  are  taken 
it  would  seem  that  there  still  exists  the 
uncertainty  of  not  accomplishing  what 
was  set  out  to  be  achieved.  On  the 
other  hand,  even  if  it  were  possible  to 
establish  sufficient  resistance  through 
the  building  structure,  there  still  exists 
the  danger  of  an  excellent  return  path 
being  formed  by  the  secondary  wiring 
and  its  system  of  conduits.  Thus  for 
absolute  protection  to  all  equipment  it 
would  seem  that  there  must  be  a  path 
of  extremely  low  resistance  established 
independent  of  the  building  structure. 

Before  the  general  adoption  of  the 
modern  method  of  relaying,  it  no  doubt 
was  preferable  to  isolate  the  bus  as 
much  as  possible  from  ground,  perhaps 
at  the  cost  of  safety  of  the  secondary 
equipment.  The  operator  was  usually 

protected  by  rubber  mats  and  other  in- 
sulating materials  placed  in  front  of 

the  control  boards. 
For  the  best  operation  of  relays, 

especially  for  trouble  at  the  station, 
such  as  differential  protection  of  trans- 

formers and  generators,  it  is  important 
that  a  network  of  extremely  low  re- 

sistance be  distributed  in  the  proximity 
of  the  main  bus  and  generator  leads, 
thus  creating  those  conditions  under 
which  the  relays  can  function  most 
efficiently  for  all  cases  of  trouble. 
A  practical  way  of  accomplishing 

tlii-s  is  to  tie  the  neutral  and  frame  of 
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generator  or  condenser  to  a  conductor 
of  approximately  75  per  cent  of  the 
carrying  capacity  of  that  of  the  main 
leads,  extending  this  lead  to  all  parts 
of  the  bus  structure  and,  if  the  gener- 

ator feeds  a  transformer  bank,  tying  it 
also  to  the  transformer  cases,  as  in 
Fig.  3.  If  generator  leads  are  carried 
in  ducts,  it  is  advisable  to  carry  the 
ground  control  cable  near  the  leads  in 
a  separate  duct.  On  open  bus  work  it 
is  convenient  to  mount  the  bus  supports 
on  steel  insert  plates  which  are  bonded 
to  the  ground-control  cable. 

If  there  are  feeders  off  the  gener- 
ator bus,  it  is  advisable  to  tie  this 

network  to  a  ground  well  or  a  series  of 
driven  pipes.  On  jobs  where  the  gen- 

erator is  directly  connected  to  trans- 
formers it  is  not  necessary  to  establish 

grounds  other  than  those  which  are 
usually  established  for  the  high  voltage 
side. 

As  far  as  failures  on  the  generator 
and  the  low-tension  side  of  the  trans- 

formers are  concerned,  the  ground  cir- 
cuit is  completed  through  the  network 

and  any  connection  to  earth  would  be 
only  incidental.  Since  the  network  on 
the  high  side  of  the  transformers  is 
grounded,  the  common  tie  between  the 
two  networks  on  the  transformer  cases 
makes  further  grounding  unnecessary. 

The  switchboard  equipment,  such  as 
grill  work,  pipe  framework  and  instru- 

ment cases,  should  be  tied  together  and 
run  to  a  comparatively  high  resistance 
ground  located  just  outside  the  switch- 

board control  room.  This  ground  usually 
consists  of  a  few  pipes  driven  into  the 
earth. 

The  object  of  isolating  the  control- 
board  ground  is  to  establish  a  higher 
resistance  through  the  control  board  to 
ground  than  that  which  exists  through 
the  network. 

The  foregoing  principles  were  adopted 
and  applied  on  the  Edison  220-kv.  pro- 

gram and  are  now  being  applied  on  all 
of  the  new  substation  designs.  Pre- 

vious to  this,  little  time  was  given  to 
the  correct  analysis  of  the  ground  de- 

sign and,  as  the  result,  some  difficulties 
were  experienced. 

The  fact  that  during  two  years  of 
experience  with  220  kv.  there  has  not 
been  the  slightest  indication  of  high 
voltage  on  the  non-current  carrying 
structure  leads  the  author  to  believe 
that  the  foregoing  principles  are  very 
nearly  correct. 

Card  System  Used  for  Protective 
Equipment  Records 

Adequate  records  pertaining  to  the 
operating  history  of  all  protective  relay 
equipment  on  a  system  are  essential  to 
the  satisfactory  operation  of  this  equip- 

ment. The  old,  original  system,  if  it 
may  be  graced  with  that  title,  was 
purely  a  cut-and-try  proposition,  and 
no  records  of  any  consequence  were 
kept  covering  the  operating  history  of 
the  equipment  that  will  be  an  aid  to 
judgment  in  making  subsequent  changes 
in  settings  and  adjustments. 

Under  present-day  operating  condi- 
tions immense  blocks  of  power  are  in- 

volved, and  systems  are  necessarily 
complicated  by  interconnection  and  par- 

allel operation.  It  is  of  value  to  the 
protection  engineer  to  be  able  to  refer 
to  a  card  and  tell  at  a  glance  just  what 
different    settings    and    current    trans- 
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Face  of  relay  and  protective  equipment  record  used  by  the  protection  engineering:  department  of  the 
Southern  California  Edison  Company.  It  is  obvious  that  every  space  would  not  be  filled  out  for  any 
one  circuit,  but  sufficient  spaces  are  provided  to  make  the  one  form  usable  for  any  installation.  A 
space  is  provided  for  the  recording  of  circuit  breaker  operating  time,  as  it  is  planned  to  determine 
experimentally  the  actual  operating  times  of  the  different  classes  of  breakers  in  service  as  an  aid 
toward  securing  selectivity  with  minimum  relay  time  difference  between  adjacent  stations.  Spaces 
are  provided  for  relay  style  number.^  but  not  for  relay  serial  numbers,  as  it  was  found  that,  from 

an  operating  standpoint,  the  style  numbers  were  more  valuable  in  identifying  relays. 

former  ratios  had  been  in  service  on 
some  particular  circuit  and  just  when 
they  had  been  changed.  Knowing  this 
and  knowing  in  a  general  way  what  the 
system  operating  conditions  have  been 
at  various  times,  it  is  possible  to  make 
a  more  judicious  selection  of  a  setting 
to  accommodate  whatever  new  condi- 

tions may  be  arising,  or  to  correct  un- 
satisfactory operations. 

The  Southern  California  Edison  Com- 

pany's protection  engineering  depart- ment has  devised  and  standardized  for 
this  purpose  the  forms  pictured  in  this 
article.  The  two  forms  shown  are 
printed  one  on  each  side  of  a  standard 
4x6-in.  file  card,  and  are  designed  to 
contain  not  only  information  concerning 

the  automatic  protective  equipment  but 
all  other  information  concerning  any 
one  particular  circuit  that  might  be  of 
interest  or  value  for  future  reference. 

One  card  is  used  for  each  separate 
circuit  at  each  station,  except  in  those 
cases  where  two  or  more  sets  of  pro- 

tective relays  are  in  service  on  one  cir- 
cuit as  would  be  the  case,  for  example, 

where  a  transformer  bank  was  pro- 
tected by  both  overload  and  differential 

relays.  In  cases  where  there  are  two 
or  more  sets  of  relays  on  one  circuit  a 
card  is  made  out  for  each  set. 

In  order  to  facilitate  selection  and 
segregation,  cards  of  different  colors 
are  used  for  lines  or  circuits  of  differ- 

ent voltages.     Blue  cards  are  used  for. 

RELAY  SETTINGS                                                          | 
SETTING  DESIRED SETTING  OBTAINED 

II         REMARKS 

DATE C-    T. RATIO 

CUR 

TAP. 

TIME 
SECS 

DATE 
MIN.TR     CUR 
AMPERES       TAP SECONDS   AT 

C.     T. 
RATIO 

JTIME-SECS.  TO  CLOSE 
RELAY   CONTACTS 

MO 

Dft> yp, MO 

oayI  yr. 

300% 

10009' 

1 

2 

3 

4 

5 
' 

-6 

7 

.   B 

a 

'0 

T  1 

12 

13 

,  "» 

15 

1.6 

17 

T8 
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20 

Reverse  side  of  protective  equipment  record  card  used  by  the  Southern  California  Edison  Company 
showing  the  spaces  provided  for  entering  twenty  successive  changes  in  settings.  Under  ordinary 
operating  conditions  a  card  will  last  several  years,  thus  affording  a  continuous  historic  record. 
When  a  letter  requesting  a  change  in  setting  is  sent  to  the  test  department,  the  data  are  entered 
in  the  space  under  "Setting  Desired,"  and  when  the  report  of  the  completed  te.st  comes  back  from the  test  department  the  information  on  it  is  copied  into  the  space  under  "Setting  Obtained."  Both entries  are  found  to  be  necessary,  for  sometimes  field  conditions  prevent  the  making  of  the  actual setting  requested. 
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circuits  of  150  and  220  kv.,  salmon-col- 
ored cards  are  used  for  30-  and  60-kv. 

circuits.  Buff-colored  cards  indicate 
11,000-  and  15,000-volt  circuits,  while 
for  everything  under  11,000  volts  a 
white  card  is  used.  Of  course  the  volt- 

age ratings  given  are  merely  nominal 
ratings. 
When  these  cards  were  installed  as 

the  official  record  of  protective  equip- 
ment, great  effort  was  made  to  make 

them  immediately  as  valuable  as  pos- 
sible. Old  records,  consisting  of  report 

sheets  from  the  test  department,  corre- 
spondence and  the  less  complete  cards 

that  previously  had  been  used  were 
carefully  gone  over,  and  all  settings 
which  could  be  verified  satisfactorily 
were  transferred  to  the  new  cards.  An 

effort  was  made  to  obtain  wherever  pos- 
sible a  continuous  record  dating  back  to 

the  time  that  the  circuit  was  installed, 
or  at  least  back  to  the  time  when  the 
circuit  assumed  prominence  or  was 
equipped  with  induction  relays,  as  the 
case  might  be.  Previous  cards  had 
contained  only  current  information,  and 
it  had  been  necessary  to  do  more  or  less 
research  work  every  time  it  was  desired 
to  find  information  concerning  previous 
settings. 

The  work  involved  in  establishing  a 
complete  file  of  these  new  cards  cover- 

ing practically  every  circuit  on  the  sys- 
tem was  heavy  and  tedious.  Neverthe- 
less, its  worth  has  been  proved,  and  the 

design  is  such  that  the  work  necessary 
to  keep  the  cards  up  to  date  has  been 
reduced  to  a  minimum. 

Posting  Meter  Constants  Helps  to 
Maintain  Confidence 

By  W.  T.  RYAN, 
Industrial     Engineer,     The     Washington    Water 

Power  Company,  Spokane,  Wash,* 

In  our  contact  with  our  customers, 
particularly  those  who  use  power  for 
industrial  purposes,  we  have  noticed 
frequently  the  suspicion  with  which 
they  regard  electricity  and  any  individ- 

uals who  deal  with  the  subject.  Such  a 
state  of  mind  is  usually  evidenced  by 
questions  raised  in  regard  to  our  bills 
and  rates.  It  is  easy  to  help  the  cus- 

tomer to  understand  how  his  bill  is  fig- 
ured and  how  the  cost  per  kw-hr.  can  be 

decreased  by  a  greater  number  of  hours' 
use  of  a  given  demand,  but  it  is  a 
serious  mistake  to  stop  there.  At  that 
point  the  big  thing  in  his  mind  is  the 
amount  of  money  in  dollars  and  cents 
that  he  is  paying  to  us  each  month. 
We  must  go  further;  we  must  create 
in  his  mind  a  definite  conception  of 
what  he  is  receiving  for  his  money,  and 
of  its  value  to  him  as  measured  in  use- 

ful work  performed  in  his  plant.  Hav- 
ing established  such  a  conception,  it  is 

easy  to  take  one  more  step  and  make 
the  customer  feel  that  our  principal 
concern  is  not  what  we  can  get  out  of 
him,  but  rather  how  much  we  can  give 
him  for  his  money  in  the  way  of  ser- 
vice. 

As  a  means  to  this  end  we  have  been 

furnishing  the  more  important  custom- 
ers with  a  blue  print,  reproduced  here- 

with, which  gives  all  the  data  necessary 
to  enable  anyone  to  read  the  meters  and 
to  calculate  the  load  in  horsepower  at 
any  time  desired.     This  is  posted  near 

'Extract  from  paper  by  W.  T.  Ryan,  Indus- 
trial engineer.  The  Washington  Water  Power 

Company,  Spokane,  Wash.,  read  at  employees' meeting. 

Name  of  Custoaer 

DIRECTIOHS     for  DoterminlnR  Kilo-volt  amperea  (K.V.A.). 

KllowattB  (K.W.),  Horse  Power  (H.P.)*  and  Power  Factor 

(P.F.). 

From  Graphic  E.V.A.  Ueter  #  .. /."T. ..... 

Chart  Reading  X  .  .^.^ .     =     K.V.A. 

From  Integrating  K.flT.Hr.  Ueter  #  .f •?.r/. ... 

"?I,fUn1egy     it3.6x../f.«.  ZK.1. 

oT?!r  =  «-p- 

rffe-  =  ̂-F. The  Washington  Water  Power  Co. 

Showing  blue-printed  form  used  by  the  Washington    Water    Power    Company    to 
acquaint    customers    with    meter    constants 

the  meters,  and  the  method  of  mak- 
ing the  computations  is  thoroughly  ex- 

plained to  the  man  in  charge.  This 
places  us  in  the  position  of  having  laid 
our  cards  on  the  table. 

By  giving  such  information  on  sim- 

ple, fundamental  ideas  in  mechanics  and 

electricity,  the  customer's  resistance  can be  overcome,  and  after  his  doubts  and 
suspicions  have  been  removed  it  is  pos- 

sible to  establish  his  confidence  in  our company. 

Interior  view  of  new  oil  engine  electric  locomotive  showing  200-kw.  generator  direct  connected  to 
300-lip.  oil  engine.     The  locomotire,  designed    for    switching     purposes,    was    built    jointly    by    the 

General  Electric  Company  and  the  Ingeraoll   Band  Company. 
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Home-Lighting  Program  Presented  to  Parlor  Club 
Unusual  Demonstration  and  Exhibit   Staged   by   California  Dealer 

Proves  Big  Success  and  Builds  Business 
BY   J.   U.    BERRY 

Advertising  Manager,  Valley  Electrical  Supply  Company,  Fresno, 
Calif. 

On  Nov.  20  the  Valley  Electrical  Sup- 
ply Company,  Fresno,  Calif.,  staged  a 

home-lighting  program  for  the  ladies  of 
the  Parlor  Lecture  Club.  The  lecture 

was  unique  in  character  and  presenta- 
tion. 

H.  E.  Cook,  lighting  specialist  from 
the  Lighting  Service  Bureau  of  the  Edi- 

son Lamp  Works  of  the  General  Elec- 
tric Company,  Schenectady,  N.  Y.,  was 

retained  to  deliver  the  lecture.  His  ad- 
dress proved  intensely  interesting  and 

educational  and  was  followed  by  much 
favorable  comment  from  the  audience. 

The  stage  in  the  auditorium  of  the 
Parlor  Lecture  Club  was  specially  dec- 

orated for  the  occasion.  Wall  brackets 
mounted  on  wall  board  plaques,  which 
were  covered  with  wall  paper,  were 
suspended  from  the  moulding  of  the 
back  wall  of  the  stage.  These  were 
hung  in  front  of  strips  of  dark  red 
velour  which  was  draped  from  the 
moulding  to  the  floor,  lending  an  artis- 

tic and  pleasing  effect.  One  of  the 
wall  brackets  was  shown  without 
shades  and  the  other  with  parchment 
shields  in  order  to  make  a  comparison 
of  glaring  lights  with  that  of  shaded 
soft  and  restful  light. 

Suspended  from  the  ceiling  in  the 
center  of  the  stage  directly  over  a  din- 

ing table,   spread  with  a  white  cloth. 

was  a  beautiful  decorative  glass-dome 
dining-room  fixture  to  illustrate  the 
correct  lighting  of  the  dining  table  and 
room.  On  each  side  hung  candle  fix- 

tures, one  with  glass  shades  showing 
the  absence  of  glaring  lamps,  the  other 
without  shades,  emphasizing  glare.  On 
the  right-hand  side  of  the  stage  was  an 
easel  with  lighting  charts  which  Mr. 
Cook  used  in  illustrating  his  talk  on 
home  lighting.  The  charts  consist  of 
pen  and  ink  drawings  taken  from  actual 
home  settings  where  both  correct  and 
incorrect  fixtures  were  in  use. 

The  left-hand  side  of  the  stage  set- 
ting consisted  of  a  floor  lamp  with  silk- 

lined  fringed  shade  and  a  special  rack 
with  an  assortment  of  glass  shades  in 
the  very  latest  designs  and  shapes. 
Both  frosted  and  colored  lamps  were 
used  with  these  shades  to  show  the 
various  lighting  effects  obtainable.  In 
the  floor  lamp  a  frosted  lamp  was 
shown,  together  with  a  clear  lamp. 
Here  Mr.  Cook  pointed  out  to  his  audi- 

ence the  desirability  of  using  the 
frosted  lamps,  since  it  was  possible  to 
see  the  filament  of  the  clear  lamp  even 
through  the  silk  lining  and  fringe  of 
the  shade. 

After  the  conclusion  of  the  talk,  an 
open  discussion  brought  out  many  in- 

teresting phases  of  home  lighting,  and 

numerous  questions  were  answered  by 
the  speaker. 

Several  musical  numbers  and  refresh- 
ments were  features  of  the  program. 

So  successful  did  this  meeting  prove 
that  it  has  led  us  to  making  plans  to 
put  on  a  similar  educational  campaign 
on  a  much  larger  scale  in  the  near 
future. 
Though  most  people  use  electric 

lights  every  day,  but  few  have  any  conr 
ception  of  what  real  lighting  comfort 
is  or  means  to  them.  Therefore  it  is 
felt  that  in  staging  a  home-lighting 
educational  campaign  on  a  larger  scale 
it  will  result  in  a  much  better  under- 

The 
Better  the  Li^tinfc  the 

More  Attractive  and 
Cheerful  the 

HOME 
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Program  used  by  Valley  Electrical  Supply  Com- 
pany   at    lighting   demonstration   exhibit    before 

Parlor  Lecture   Club. 

standing  on  the  part  of  the  housewife 
as  to  the  proper  types  of  lighting  ade- 

quate to  home  needs. 
The  important  factor  in  the  success 

of  a  program  of  this  character  is  prov- 
ing to  the  hearers  that  it  is  not  neces- 

sary to  sacrifice  harmony  and  decora- 
tive beauty  in  the  selection  of  lighting 

fixtures  in  order  to  effect  economy  and 
obtain  the  desired  comfort-giving  light- 

ing results.  Such  a  program  may  be 
staged  to  advantage  by  electrical  deal- 

ers everywhere  and  form  an  excellent 
follow-up  of  the  Better  Lighting .  Con- 

test recently  conducted. 

Demonstration  exhibit  used  by  the  Valley  Electrical  Supply   Company,  Fresno,   Calif.,    at  the   audi- 
torium of  the  Parlor  Lecture  Club  of  that  city,  to  show  the  value  of  good  lighting  and  to  illustrate 

the  adaptability  of  various  types  of  lamp.s  and  fixtures. 

A  Handy  Yardstick  for  Measuring 
Lamp  Cord  or  Small  Wire 

Many  dealers  have  been  bothered  to 
find  a  handy  method  of  measuring  silk 
lamp  cord  and  the  smaller  sizes  of  wire, 
such  as  are  often  sold  in  small  quanti- 

ties. One  convenient  way  to  measure 
this  stock  is  to  mark  off  on  a  shelf  or 
counter,  or  even  on  the  top  of  a  drawer, 
half-inch  measurements  up  to  one  yard. 
This  permits  of  measuring  the  wire 
without  removing  the  spool  from  the 
drawer  or  rack  and  helps  to  keep  the 
stock  in  good  order.  It  also  speeds  up 
the  service  to  the  customer  and  thus 

more  quickly  releases  the  clerk  for  ser- vice to  others. 
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Handy  display  case  for  showing  smaller  and  more  commonly  used  electrical  devices.     Label  holders 
may  be  used  and  cards  inserted  showing  the  name  of  the  device  and  its  price.     This  display  case 
may  be  made  at  very  little  expense  from  an  old  table  and  forms  an  excellent  sales  help  for  increas- 

ing volume  on  fuses,  attachment  plugs,  sockets  and  other  small  items. 

Take  a  Lesson  From  the  Ten-Cent 
Store  Merchandiser 

The  ten-cent  store  sells  its  merchan- 
dise because  it  is  continually  on  dis- 
play and  because  the  prospective  cus- 

tomer can  see  what  he  intends  to  buy. 
Also  he  sees  many  items  that  he  can 
use  but  which  have  not  occurred  to  him 
as  needful  purchases  until  he  sees  them 
on  display  while  passing  through  the 
store.  A  merchandising  help  adopted 
by  this  type  of  store  is  the  table  dis- 

play. This  display  is  merely  an  ar- 
rangement of  small  bins  on  top  of  a 

table,  each  bin  containing  a  different 
item  and  all  items  clearly  marked  as  to 

price.  This  offers  an  excellent  means  of 
displaying  small  electrical  goods,  such 
as  sockets,  attachment  plugs,  two-light 
clusters,  etc.  If  the  goods  are  marked 
with  their  name  and  price,  the  cus- 

tomer is  able  to  know  the  designation 
of  each  article  in  which  he  is  inter- 

ested and  also  to  see  in  advance  what 
it  will  cost.  If  the  price  is  agreeable, 
the  sale  is  made  in  his  mind  without 
effort  on  the  part  of  the  clerk. 

This  type  of  display  has  worked  out 
well  for  many  electrical  dealers  and  has 
been  the  means  of  increasing  many  fold 
their  sales  of  fuses  and  other  smaller 
devices  in  common  use  in  the  household. 

ELECTRICAL  WORK  BY 

MILLER  ELECTRIC  CO. 
2528  CRIST  ST..  ALAMEDII 

PHONE  AlAMEDA  2841 

tmectragistsE 
MEMBER  OF 

CiUfurnia  Clectragists 

Tour  Assurance  of  Safety" 

National   Electrical    Code    to   Be 
Issued  Again  in  1925 

There  will  be  a  1925  edition  of  the 
National  Electrical  Code,  the  rules  and 
regulations  for  electric  wiring  and 
apparatus.  This  was  determined  at  a 
meeting  of  the  reorganized  sectional 
electrical  committee  of  the  National 
Fire  Protection  Association,  held  in 
New  York  City  on  Friday,  Nov.  21, 1924. 

Inspection  and  regulatory  bodies, 
manufacturers,  utilities,  property  own- 

ers, users  or  others  who  have  proposals 
for  additions  or  other  amendments  to 
the  National  Electrical  Code,  edition  of 
1923,  can  be  assured  of  full  considera- 

tion if  these  proposals  are  submitted  in 
writing  to  the  chairman  of  the  com- 

mittee, A.  E.  Small,  109  Leonard  Street, 
New  York,  N.  Y.,  not  later  than  Dec.  15, 
1924,  Such  proposals  should  preferably 

refer  to  a  particular  article  and  para- 
graph of  the  1923  edition,  and  shall  in 

all  cases  be  readily  identifiable  as  to  the 

name,  address  and  interest  of  their  sub- 
mitters. When  so  filed,  such  proposals 

will  be  referred  at  once  to  the  appro- 
priate article  subcommittee  for  de- 

tailed study.  The  sectional  electrical 
committee  will  meet  Feb.  17,  18  and  19, 
1925,  to  receive  and  act  upon  reports 
from  the  article  committees  and  to  de- 

termine upon  its  report  to  the  annual 
meeting  of  the  National  Fire  Protection 
Association  to  be  held  in  Chicago,  111., in  May. 

Electragists    Elect    Members    of 
Executive  Committee 

The  following  members  of  the  Asso- 
ciation of  Electragists  International 

have  been  elected  executive  committee- men: 

Eastern  division — ^W.  Creighton  Peet,  New 
York  City  (one  year). 

Great  Lakes  division — Ernest  McCleary,  De- 
troit. Mich,  (one  year). 

Southern  division — Joseph  A.  Fowler,  Mem- 
phis, Tenn.   (two  years). 

Central  division — A.  Penn  Denton,  Kansas 
City,  Mo.  (two  years). 
Mountain  division — E.  C.  Headrick,  Denver, 

Colo,    (one  year). 
Pacific  division — Clyde  L.  Chamblin,  San 

Francisco,  Calif,  (two  years). 
Western  Canadian  division — J.  H.  Schu- 

macher, Winnipeg,  Manitoba  (one  year). 
Eastern  Canadian  division — R.  A.  L.  Gray,  To- 

ronto,  Ontario    (two  years). 
The  election  occasioned  only  two 

changes  in  the  committee's  personnel, Ernest  McCleary  succeeding  Leslie  G. 

Ross,  Superior,  Wis.,  as  the  representa- 
tive of  the  Great  Lakes  division,  and 

J.  H.  Schumacher  succeeding  C.  C.  Car- 
ter, Vancouver,  B.  C,  as  representative 

of  the  Western  Canadian  division. 

Typical  job  sign  designed  by  Walter  F.  Price,  executive  secretary  California  Electragists,  San  Fran- 
cisco, Calif.,  for  the  exclusive  use  of  members  of  that  association.     These  signs  may  be  used  only 

by   Electragists   and   are   sold   to   members   at   low   cost. 

Make  Your  Wiring  Jobs  Advertise 
and  Create  Future  Sales 

One  means  employed  by  many  pro- 
gressive contractors  to  secure  leads  and 

future  business  is  to  place  a  tag  on  the 
fuse  board  or  on  the  fixtures  of  every 
job  they  wire  reading  in  substance  as 
follows:  "This  building  was  wired  by 
Blank  Electric  Company.  For  future 
electrical  supplies  or  wiring  call  them 

at  telephone  number  123." This  tag  may  be  either  of  etched 
metal  screwed  to  the  meter  board  or 
may  be  of  cardboard  fastened  on  with 
a  string.  It  has  often  proved  of  value 
in  bringing  in  inquiries  that  have  led  to 
the  sale  of  appliances,  additional  out- 

lets and  other  electrical  devices. 
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Practical  Accounting  for  Contrac- 
tors and  Dealers 

BY    F.    V.    MITCHELL 

Fig.  1  contains  an  illustration  of  the 
Work  in  Process  Statement  prepared  at 

the  end  of  the  month,  as  outlined' in  the 
Aug.  15,  1924,  issue  of  the  Journal  of 
Electricity.  The  totals  appearing  on 
this  statement  are  used  in  the  compila- 

tion of  the,_  Summary  as  outlined  in 
Fig.  2.  The  preparation  of  this  form 
was  also  thoroughly  explained  in  the 
Aug.  15,  1924,  issue. 

The  following  monthly  closing  jour- 
nal entries  are  made  from  the  totals 

appearing  on  accompanying  Summary. 

Description  Acct.  No.     Dept.  No.  Br. 

Cost  of  Goods  Sold— Material           62A  1  $2,719.12 
Cost  of   Goods  Sold— Labor           52B  1  1,496.15 

Work   in   Process   Account           15  1 
Material  and  labor  cost  of  wirinE  jobs  finished  during  October,  1924. 

Cost  of   Goods-  Sold— Material           52A  2  930.95 
Cost  of  Goods   Sold— Labor           52B  2  471.20 

Work   in  Process  Account           15  2 
Material  and  labor  cost  of  fixtures  jobs  finished  during  October,  1924. 

Cost  of  Goods  Sold— Overhead           52C  1  1,405.09 
Cost  of  Goods  Sold^Overhead   _...         B2C  2  981.51 

Work  in  Process   Account           15  1 
Work   in   Process  Account           15  2 
Overhead  on  wiring  and  fixtures  jobs  finished  during  October,  1924. 

Cr. 

$4,215.27 

1,402.15 

1,405.09 
981.51 
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Fig.  2. 

This  Dealer  Carries  His  Store  to 

His  Customers'  Homes 
An  electrical  contractor-dealer,  lo- 

cated in  a  small  Western  town,  whose 
business  is  largely  done  in  the  country 
and  with  ranchers  and  others  far  from 
town,  has  adopted  a  novel  and  success- 

ful scheme  for  increasing  his  sales.  He 
has  taken  a  small  light  truck  of  popu- 

lar make  and  has  fitted  up  a  special 
cabinet  arrangement  for  containing 
various  small  appliances  that  sell  read- 

ily in  his  store.  His  stock  on  the  truck 
consists  of  electric  irons,  toasters,  a 
popular  -  priced  percolator,  extension 
cords,  sockets,  attachment  plugs,  Mazda 
lamps  of  all  of  the  most  popular  sizes, 
and  circulars  of  other  devices.  He 
never  leaves  his  store  without  a  com- 

plete assortment  of  goods,  and  he  sel- 
dom returns  without  having  made  a 

sale.  In  addition  to  the  stock  carried 
on  the  truck,  the  circulars  help  him  to 
sell  washers,  vacuum  cleaners,  ranges, 
pumping  outfits  and  other  heavier  de- 

vices. Lately,  by  carrying  a  radio  set 
and  batteries  for  its  operation,  he  has 
worked  up  a  considerable  volume  on 
this  line  and  this  has  been  done  with 
scarcely  appreciable  increase  in  over- 

head expense.  The  delivery  expense 
may  be  considered  as  very  low,  as  the 
truck  would  have  to  make  the  trip  for 
other  business,  and  the  goods  are  de- 

livered right  from  the  truck. 
The  sales  of  lamps  from  this  truck 

have  nearly  paid  the  fuel  and  oil  costs, 
and  this  dealer  feels  that  he  has  not 
yet  reached  his  maximum  possible  vol- 

ume. During  the  period  just  before  the 
holiday  season  he  carries  samples  of 
special  merchandise,  such  as  portables, 
and  literature  on  floor  lamps  and  toys, 
as  well  as  other  merchandise  that  is 
especially  of  a  holiday  nature.  Elec- 

tric range  sales  have  been  made  as  a 
result  of  having  descriptive  circulars  on 
the  truck,  and  more  than  one  pumping 
outfit  sale  is  attributed  to  the  same  pro- 
cedure. 

Dealers  who  are  similarly  located 
may  be  able  to  profit  by  this  plan, 
which  has  the  advantage  of  requiring 
very  little  investment  in  truck  equip- ment. 

Do  You  Sell  Radio  Engineering  or 
Radio  Entertainment? 

Radio  is  necessarily  a  highly  techni- 
cal subject,  but  the  customer  is  not 

ordinarily  interested  in  its  technicali- 
ties. All  he  wants  a  radio  set  to  do  is 

to  work  satisfactorily  and  with  the 
least  manipulation.  Too  many  dealers 
are  selling  wave  lengths,  regeneration 
and  construction  of  circuits  rather  than 
the  service  and  pleasure  that  radio  can 
bring.  Prospective  customers  become 
confused  at  the  use  of  a  lot  of  technical 
•terms  that  they  do  not  understand  and 
turn  away  without  buying,  feeling  that 
a  radio  set  is  too  complicated  for  them 
to  handle.  Dealers  who  sell  the  ser- 

vice of  a  radio  set  and  not  its  techni- 
calities are  benefiting  in  sales  volume, 

while  those  who  deal  in  engineering 
terms  are  impeding  their  own  progress 
on  this  line. 

A  Device  for  Plugging  Up  Holes 
in  Knock-out  Boxes 

Electrical  contractors  have  often 
found  it  necessary  to  plug  up  the 
knock-out  hole  in  switch  boxes.  In 
the  past  it  has  been  common  practice 
to  take  two  pieces  of  tin  and  fasten 
them  together,  one  on  each  side  of  the 
box,  thus  covering  the  hole.  This  ne- 

cessitated drilling  or  punching  two 

holes  and  fitting  a  bolt  for  reassem- 
bling, all  of  which  involved  consider- able time  and  added  to  the  cost  of  the 

Front,  back  and  side  views  of  duck  for  snapping 
into  holes  and  knock-out  boxes. 

job.  A  new  device  to  take  care  of  this 
feature  of  electrical  construction  has 
been  brought  out  by  J.  J.  Duck,  Los 
Angeles,  Calif.,  and  is  sold  under  the 
name  of  Duck  snap-in  blanks.  The  de- 

vice is  a  metal  stamping  with  spring- 
edges,  so  constructed  that  all  that  is 
necessary  is  to  snap  the  duck  into  the 
blank  hole.  Ducks  are  furnished  in 
one-half  and  three-quarter-inch  sizes  to 
fit  standard  openings  and  knock-out 
boxes. 
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Answer  to  cross-word  puzzle,  devised  by  Claude  W.  Mitchell,  electrical  engineer  of  the  Board  of 
Fire  Underwriters  of  the  Pacific,  and  published  in  the  Jan.  1  issue  of  the  Journal  of  Electricity. 

Prices    Clearly    Shown    on    Tags 
Help  Appliance  Sales 

Most  people  like  to  know  the  cost  of 
an  article  in  which  they  are  interested. 
It  is  only  human  nature  to  want  to  be 
able  to  pick  up  a  percolator  or  toaster 
or  other  electrical  appliance  and  to 
know  without  asking  what  its  selling 
price  may  be.  Many  dealers  have  taken 
advantage  of  this  fact  and  have  made 
■wide  use  of  price  tags,  but  there  are 
still  countless  stores  wherein  it  is  nec- 

essary to  ask  the  price  of  every  article 
in  the  place.  This-  often  causes  em- 

barrassment to  the  prospect  and  not 
infrequently  acts  as  a  sales  impedance, 
for  there  are  many  persons  who  will 
not  inquire.  Every  such  one  means  the 
loss  of  a  possible  sale. 

Price  tags  are  very  low  in  cost  and 
very  high  in  value,  especially  if  the 
prices  are  plainly  marked  in  figures  and 
not  in  code.  Wherever  code  is  used  a 

feeling  of  distrust  and  suspicion  is  lia- 
ble to  be  occasioned  and  the  prospect's 

feelings  are  liable  to  be  hurt.  Many 
manufacturers  furnish,  at  extremely 
low  cost,  price  tags  that  bear  on  one 
side  an  advertisement  of  their  goods 
and  on  the  other  side  have  provision  for 
sho^ving  the  selling  price  of  the  article 
to  which  attached.  Such  tags  not  only 
help  to  sell  the  appliance  or  device  to 
which  attached,  but  they  also  serve  to 
create  interest  in  the  article  advertised. 
These  tags  are  often  furnished  in 
unique  and  distinctive  shapes  and  colors 
and  thereby  lend  an  added  attraction  to 
the  display. 

San    Francisco    Contractors   Will 
Hold  Annual  Dinner 

The  San  Francisco  Association  of 
Electrical  Contractors  and  Dealers  will 
hold  its  annual  dinner  at  the  Hotel 
Whitcomb,  San  Francisco,  Calif.,  on  the 
evening  of  Saturday,  Jan.  17,  at  6:30 

o'clock.  The  dinner  will  be  entirely  in- 
formal, and  the  usual  care  has  been 

taken  to  make  the  affair  successful. 
Arrangements  are  under  the  direction 
of  the  following  committee:  Gus  Bar- 
acco,  Victor  Lemoge,  Ed  Dowd,  Walter 
Mobley  and  Dave  Carson.  The  attend- 

ance this  year  is  expected  to  exceed 
that  of  any  preceding  year,  and  an  ex- 

ceptional program  has  been  provided  by 
the  committee. 

A  Piece  of  Black  Velvet  Helps  in 
Appliance  Sales 

One  big  help  in  appliance  sales  is  a 
piece  of  black  velvet  for  spreading  on 
the  counter  under  the  appliance  to  be 
shown.  The  sharp  contrast  between  the 
highly  polished  nickel  of  the  appliance 
and  the  black  sheen  of  the  cloth  shows 
off  the  appliance  to  excellent  advantage 
and  adds  to  its  attractiveness.  It  is 
desirable  to  show  only  one  appliance  at 
a  time;  that  is,  if  a  customer  asks  to 
see  a  percolator  and  then  wants  to  look 
at  a  toaster,  the  percolator  should  be 
placed  back  on  the  shelf  before  the 
toaster  is  displayed.  This  prevents  an 
appearance  of  littering  up  the  display 
counter    and   removes   the   liability   of 

confusing  the  customer.  Many  sales 
are  lost  by  promiscuous  scattering 
about  of  appliances. 

Another  big  help  in  maintaining  the 
neat  appearance  of  electrical  appliances 
is  a  small  piece  of  soft  chamois.  This 
should  alwaj's  be  used  to  remove  the 
perspiration  and  grease  after  showing 
the  device  and  to  polish  appliances 
daily.  Appliances  retain  their  finish 
better  when  they  are  kept  in  glass- 
enclosed  cases  as  they  are  then  less  ex- 

posed to  dust  and  to  atmospheric  action. 

Agricultural    Wiring    Conditions 
Show  Notable  Improvement 

Although  electricity  has  been  used  ex- 
tensively in  agriculture  for  several 

yeats,  it  is  only  recently  that  consistent 
attention  has  been  paid  to  the  matter  of 
installation  methods.  In  the  earlier 
days  it  was  not  uncommon  to  ignore  all 
of  the  ordinary  hazards  attending  elec- 

Early  installation  in  pump  house.     Note  exposed^ switch  and  danger  signs. 

trical  installations,  and  exposed  ter- 
minals were  the  common  practice.  In- 

creased use  of  electric  energy  and  the 

advance  in  the  contractor-dealer's  art 
have  brought  about  many  improvements 
in  installation  conditions,  and  today  the 
normal  agricultural  installation  is  of  as 
high  quality  as  can  be  found. 

The  accompanying  photographs  illus- 
trate the  different  standards  of  installa- 

tion employed  in  California  agricultural 
applications.  The  improvement  has  been 
occasioned   by   the    combined   work   of 

Recent  installation  on  a  California  ranch.    Note 
the  extreme  safety  and  lack  of  possible  contact 

with  hot  wires  or  terminals. 

the  central  station,  manufacturer,  con- 
tractor-dealer, jobber  and  the  California 

Electrical  Cooperative  Campaign.  The 
recent  installation  pictured  herewith  is 
marked  for  the  number  of  safety  items 
taken  under  consideration.  All  switches 
are  of  the  enclosed  type,  and  wiring  is 
in  accord  with  all  safety  requirements, 
Protective  relays  are  provided,  switch 
boxes  may  be  locked,  and  there  are  no 
exposed  terminals.  Perfect  safety  at- 

tends the  operation  of  tliis  installation 
and  personal  and  fire  hazards  have 
been  removed. 
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BETTER   MERCHANDISING 

Selling    Kitchen    Lighting  Units  in  the  Spring 
British    Columbia    Electric    Railway    Company    Places    Over 

4,000  Units  Despite  Unusual  Conditions 

Proving  that  a  kitchen  lighting  Unit 
sales  campaign  can  be  successfiilly 
conducted  in  the  spring  months,  the 
British  Columbia  Electric  Railway 
Company,  during  April,  1924,  sold  more 
than  4,000  units  to  consumers  on  its 
Unes.  Another  remarkable  feature 
about  the  campaign  was  that  despite 

With  tbe  NEW  UGHTING  RATES 
every  housewife  can  enjoy 

Daylight 
Kitchen 

for  only  a 
cent  a  day 

INard
i 

whict ich  will  soon  go  inio  ef(ecl  w 
3l  offer  of  Ihe  nev.- 

DAYUGHT'"""™
 UNIT 

Why  endure  a  dark  kitchen  when  light  is  so  cheap? 

consumpnon  erf  3  kilowall  houn  pcf  100  squarr  f«T    Ai  ihn  a  iht  nvrrflffc  normiil  con- 
VjmptxA  of  cuTTcnL  (uiy  extra  currtf^l  used  tot  appluuicn.  parch  liEhb  or  kilehen  unita 
wiU  Alnusi  cmunjy  be  a\  Ihr  Z<rnl  rale    On  aji  average  uu  of  )  houn  B  dfly.  ■  LOO-wall 
Ump  wiJl  con  only  1  ccoi  a  day    You  are  piilBiWy  uiine  a  iCwaii  lamp  Imlay 

Phoni  UrBmour  SOOO  or  nearal  agcncv  note  and  one 
mill  be  inttatttd  in  iwur  Aa|nr  al  oner  leUhoat  cvtt 

British  Coluhbui  ̂   EiEcisicSflitwaf  Co. 

A    ne'w   scale   of    lighting    rates    aided    some    in 
stimulating  the  sales  of   kitchen  units. 

the  fact  that  a  department  store  and 
electrical  dealers  offered  other  types 
of  units  at  a  reduced  price  in  competi- 

tion with  the  central  station  company, 
the  sates  drive  was  effective  and  when 
the  competition  was  offered  sales  in- 

creased rather  than  decreased. 
The  campaign  began  during  the  last 

days  of  March  as  soon  as  fixtures,  which 
were  of  the  Miller  type,  could  be  ob- 

tained and  it  was  definitely  announced 
to  close  on  April  30.  The  price  was 
$8  cash  or  $8.50  on  terms  of  75  cents 
cash  and  75  cents  a  month,  including 
installation  and  a  100-watt  lamp. 

The  question  of  whether  to  put  the 
matter  over  until  the  fall  of  the  year 
was  debated  before  the  campaign,  but 
it  was  decided  that  effort  put  into  a 
short  campaign  in  the  spring  would  be 
time  gained  and  would  make  it  that 
much  easier  to  repeat  the  campaign  in 
the  fall.  Results  amply  justified  this 
decision  as  practically  no  resistance  on 
account  of  the  season  was  felt.  In  fact, 
independent   dealers    continued   to    sell 

daylight  units  long  after  the  central 
station  campaign  closed  on  April  30. 
A  crew  of  twenty  salesmen  was  re- 

cruited before  the  campaign  and 
trained  by  E.  E.  Walker,  sales  engi- 

neer of  the  British  Columbia  Electric 

Railway  Com.pany.  Some  time  was  re- 
quired for  these  men  to  get  their  bear- 

ings and  before  the  less  able  salesmen 
could  be  weeded  out.  In  a  few  days 
the  crew  was  averaging  total  sales  of 
200  .units  while  in  the  last  few  days 
sales  increased  to  nearly  400  a  day. 

Advertising  took  the  form  of  news- 
paper copy,  car  cards,  posters  and  a 

broadside  mailed  to  20,000  customers. 
There  was  an  instant  response  to  the 
newspaper  advertising,  the  first  day 
bringing  in  seventy  telephone  orders. 

Daylight  Your  Kitchen 
BEFORE  placing:  on  the  market  its  Daylight  Kitchen  Unit, 

the  B.  C.  Electric  investigated  all  fixtures  and  chose  this 
imit  because  it  w-as  the  beat  obtainable  for  the  price. 

We  believed  Chat  the  public  wanted  not  cheapness  but  qual- 
ity: a  unit  that  would  give  the  maximum  value  for  tlie  money; 

one  tbat-would  not  get  out  of  order  or  go  lo  pieces  rapidly. 
Here,  then,  ate  the  points  of  superiority  about  the  Daylight 

lulchen  Unit  being  offered  by  us; 
-I.  Scp.« 

e  tii^h  -  (ride  Lcvulicr 
h  ii  kept  iwiy  from  Um? 

locliet,  ihui  providinE  jrealer  dnr- 
■tulitjr  and  teoelh  of  life.   The  twitch 

mecbasiun.     Oar    uiit    tui  i  twitch 

7-  Switch  cbaiD  ioa  not  put 
EhroaEh  hole  in  ciiiae  of  fizlnie  md 
tboj  doe»  not  weir  either  oje  or  chiin. 

3.  Lamp  bolder  it  finniy  fixed  acd 
v\a  ESI  looiea  with  uie.  Thii  ii  an 
cnremety  impoyiut  point  a)  the  Kghi 
may  be  svk'ilched  oti  and  off  a  doici 
timei  a  day  aod  the  nnit  ihut  be  inb- 
lect  to  cooitanl  :arTin2.     Oo[  uDil  ti 

Osj  Daylijht  Kitcbea  ocit  ii  in- 
kJ  by  qualified  electrician],  in 

ce    with    city  and  mcnicipal 

6.  Ou[  price  indndg  a  10O.v]tt 
tnacilen  tusp,  which  ii  necenary  ta 
illumir.aie  yooi  letchcn  properly. 

T.  Yoo  have  IS  dayi'  free  irial  with oar  unit    We  coake  ihii  olfei  became 

because     n-c     want    only     ntlifieJ 

4.  Our  unit  has  oaly    oae 
terew  liolding  elaaa  in  place,  making  it 
cat/  to  rcpUce  elobe. 

Ihunb-     a  plu£  a  I 
I  to  Inn  tifht  <aia  U 

Buying  a  kitchen  lighting  fixture  is  the  same  as  buying  an 
automobile.  Whether  you  buy  a  Ford  or  a  Cadillac,  you  get  ex- 

actly what  you  pay  for. 
Make  no^miEtahe — ^buy  a  unit  that  will  last;  that  will  be  03 

good  two  yean  hence  aa  a  month  hence. 
I  0/  the  B.  C.  ElttiTic  Dtytltht  Kitdau  Unit  u 

$8.00  Cash 

$8.50 

£1.  the  price  bdcf 

BBmSHCOHMBWf 
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lEiECTBicftnufflrCo. 

The    company    used    this    type    of    advertisement 
to  combat  price  competition 

Previously  to  the  opening  of  the  cam- 
paign, "teaser"  advertisements  were 

run  using  the  phrase  "DayUght  your 
kitchen,"  which  was  new  to  the  terri- 

tory. Approximately  $1,800  was  spent 
in  advertising  the  campaign. 

About  the  second  week  of  the  cam- 
paign a  department  store  began  to  ad- 

vertise daylight  kitchen  units  at  $5  but 

assuring  purchasers  that  "any  handy 
man  can  install  them,"  this,  of  course, 
being  contrary  to  civic  regulations. 
The  cost  of  installation  being  $1.50  and 
the  cost  of  a  100-watt  lamp  being  75 
cents,  the  real  price  of  the  competing 
unit  was  $7.25  as  against  $8  for  the 

central  station's  unit.  This  department 
store  made  use  of  cuts  and  slogans 
similar  to  those  of  the  central  station. 

Daylight  Your  Kitchen 
J5  Days  Free  Trial 

of  this  white  opal  glass  kitchen  ]i£ht,  complete 
with  lamp. 

$8.50  installed 
payable  75  cents  a  month,  or  $S.0O  cash.  If 
you  don't  lite  it  we  take  it  back  at  the  end  of 
15  days  and  replace  your  old  light.  For  $2.00 
more  you  can  have  a  plug  for  your  electric  iron. 

This  offer  is  good  only  to 

April  30.  Act  now.  Phone 

British  (oLvmia^^fixcimcRinmsTCo. SEYMOUR  SOOO ANY  SHOWROOM 

Distinctive  advertisements  giving  details  of  the 
purchase  plan  were  used. 

The  immediate  result  of  this  was 
that  many  persons  at  first  glance 
thought  the  central  station  unit  was  too 
high  priced,  but  advertising  was  used 
immediately  to  explain  the  unit  itself, 
pointing  out  the  superior  features  and 
the  small  difference  in  price.  Sales- 

men were  instructed  along  the  same 
lines,  and  as  proof  that  price  compe- 

tition does  not  necessarily  win,  sales 
increased  rather  than  decreased. 

AJter  the  central  station  campaign 
closed,  an  electrical  dealer  in  Vancouver 
advertised  a  fixture  made  by  himself  at 
$5,  including  a  100-watt  lamp  but  not 
installed.  A  second  dealer  advertised 
a  still  cheaper  fixture  at  $3.50. 

This  competition  had  a  slight  effect 
in   increasing   the    cancellations   under 
the   15-day  free  trial   offer,   but   alto- 

gether not  more  than  10  per  cent  of  the  . 
4,200  orders  received  were  canceled. 
A  factor  in  the  success  of  the  cam- 

paign was  the  announcement,  previously 
made  by  the  central  station  company, 
of  the  introduction  on  May  1  of  a  two- 
step  rate  for  domestic  consumers  at 
5  cents  per  kw-hr.,  dropping  to  a  2-cent 
rate  for  all  current  over  3  kw-hr.  per 100  sq.  ft. 
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Introducing    Electric    Refrigeration    in    Spokane 
Washington  Water  Power  Company  Places  Twenty  Refrigerators 

in  Representative  Homes  for  Six  Months  Free  Trial 

Feeling  that  the  next  step  in  the  com- 
plete electrification  of  the  home  is  the 

general  acceptance  of  electrical  refrig- 
eration, The  Washington  Water  Power 

Company,  Spokane,  Wash.,  has  under- 
taken a  campaign  to  introduce  the  elec- 
trical substitute  for  the  ice  man  in  its 

Spokane  district. 
The  load  is  an  attractive  one  from  the 

central  station  standpoint.  The  capac- 
ity of  the  individual  units  is  small  and 

Let  Us  Tell  You  About 

Thirf  is  the  nc\r  and  modern  system  of  home  vcfrigcration 

thai  h  being  adopted  by  so  many  Spokane  homes. 

Ilomc  rcfrigeralioii — scicnlific  and  healthful  care  of  food 

i-s  something  m'c  are  all  interested  in.  FoV  that  reasQn  you 
will  be  glad  to  follow  us  while  we  cniiincrulc  soDie  ai  the 

idvaalagos  of  "Electro-Kold": 

   Ciiii  he  installed  in  any 

gpnc(  ret'ngeratoi'. 
Ki-oitomical,  because 

niolor  runs  only  when 
ncpried. 

A  freezing  eompartmcnt 
makes  jiurc  ice  cubes  for 
tabic  use. 

The  skmc  compartment 
will  freoKC  fish,  fowl, 
maintain  them  iii  perfect 
refrigeration  for  a  loug 

period  of  lime. 

Ice  cream  and  frozen 

dainties  can  bi:  kept  from- day  to  day. 

Tiie  even  lompciaturc 
maintained  bolow  food- 
spoiling  point  allowH  you 

to  keep  all  edibles  a  vcrj' 
long  while. 

The  clean,  dry,  ei-isp,  in- 
tense cold  prevents  damp- 

ness or  liic  possibility  of 
odors. 

"Electro-Kold"  pro- 
duces pure  and  heallbful 

refrigeration  all  the  time, 
— without  vtitjatioji  of 

temperature. 

Sold  for  Cash  or 
on  Convenient 

Terms  of 

Payment 
Telephone  Main  5171 

and  our  "Electro-Kold"  ex- 
pert will  be  pleased  to  call 

at  your  homo  or  place  of 

The  Washingrton 
Water  Power  Co. 
Telephone  Mam  5171 Corner  Trent  and  Lincoln 

The    advertisins    campaign    was    largely    of    an 
educational  character. 

requires  no  extra  investment  on  the 

power  company's  part  for  service.  At 
the  same  time,  it  is  practically  a  24-hr. 
load,  so  that  the  total  monthly  consump- 

tion of  the  individual  household  is  ma- 
terially increased.  An  appliance  which 

adds  from  $30  to  $40  yearly  to  the  rev- 
enue from  domestic  consumers,  without 

additional  expense  in  rendering  the  ser- 
vice is  well  worth  adding  to  the  lines. 

The  electric  refrigerator  on  the  other 
hand  is  a  device  which  is  little  known 
to  the  public  and  in  consequence  there 
is  not  much  natural  demand  for  it  at 

the  present  time.  The  Washington  Wa- 
ter Power  Company  started  in  therefore 

with  almost  a  fresh  field  for  cultivation. 
Naturally,  the  first  question  to  be 

decided  was  the  choice  of  equipment. 
Because  it  was  felt  that  the  public  felt 

a  certain  amount  of  mistrust  in  refrig- 
erator equipment,  fearing  that  it  was 

too  complicated  for  a  layman  to  handle 
and  therefore  liable  to  get  out  of  order, 
necessitating  delays  and  expense  in  re- 

pairs, locally  manufactiired  equipment 
was  chosen.  The  device  was  very  sim- 

ple in  design,  of  the  type  which  can  be 
installed  within  the  ordinary  refrigera- 

tor, with  few  elements  which  could  pos- 
sibly cause  trouble  and  had  the  advan- 

tage of  having  the  factory  near  at  hand, 
so  that  there  need  be  no  delay  in  case 
replacement  of  parts  or  major  repairs 
for  any  reason  became  necessary. 

The  first  thing  necessary  in  the  cam- 
paign was  the  creation  of  public  inter- 
est. Newspaper  advertising  was  of 

course  the  first  method  used.  Tlie  cam- 
paign was  not  being  pushed  at  this 

time,  so  that  no  concentrated  broadside 
of  advertising  was  focussed  on  this  one 
subject,  but  occasional  advertisements 
covering  the  virtues  of  electric  refriger- 

ation were  run,  and  electric  refrigera- 
tors were  kept  in  display  in  the  com- 

pany's store.  Some  few  refrigerators were  sold  on  this  basis. 

Recognizing  that  nothing  sells  elec- 
trical equipment  as  will  the  equipment 

itself  already  in  use  and  that  the  satis- 
fied customer  is  the  best  salesman,  the 

company  introduced  the  refrigerator  in- 
to twenty  selected  Spokane  homes.  Rep- 

resentative men  from  all  professions — 
doctors,  lawyers,  manufacturers,  of  the 
type  whose  homes  might  reasonably 
support  the  convenience  of  electric  re- 

frigeration, were  selected  and  were  ap- 
proached with  an  offer  to  install  the 

complete  equipment  in  their  homes  free 
of  charge.  They  were  to  have  free  use 
of  it  for  a  six  months  period.  If,  at 
the  end  of  that  time,  they  felt  that  elec- 

tric refrigeration  was  indispensable  to 
their  comfort,  they  might  then  enter 
into  a  contract  with  the  company  for 
the  purchase  of  the  machine,  on  a  time 
payment  basis  if  desired.  If  the  home- 

owner was  not   entirely   satisfied,   the 

refrigerating  machine  would  be  removed 
without  cost. 

The  offer  was  a  generous  one  and, 
coming,  as  it  did,  from  a  company  of 
liigh  standing,  could  not  well  be  refused 
by  the  citizens  approached.  No  diffi- 

culty was  found  in  placing  the  twenty 
machines  to  the  best  advantage.  The 
company  enjoyed  the  additional  revenue 
from  these  machines  during  the  period 
they  were  in  use,  so  that  the  experiment 
in  itself  was  not  without  returns.  The 
customer,  on  the  other  hand,  did  not 
have  ice  bills  to  pay  during  this  period, 
so  that  the  cost  to  him  was  slight  if 
anything. 

The  major  result,  however,  was  the 
fact  that  the  refrigerator  immediately 
became  a  point  of  general  interest  in 
the  home.  Guests  were  taken  out  to 

see  the  new  equipment  and  its  perform- 
ance was  discussed  in  the  home  and  out- 
side of  it.  The  complete  story  of  elec- 
tric refrigeration  was  told  each  house- 
wife in  whose  home  the  equipment  was 

installed — and  she  invariably  pointed 
out  these  conveniences  to  those  to  whom 
she  showed  her  new  labor-saver. 

One  feature  which  was  recommended 

wherever  possible  was  to  install  the  re- 
frigerator at  a  height  of  about  18  in. 

from  the  floor.  It  was  no  longer  neces- 
sary to  keep  the  machine  low  on  ac- 

count of  having  to  lift  the  ice,  it  was 
explained  to  the  housewife,  which  made 
this  convenience  possible.  The  advan- 

tage of  being  able  to  sweep  with  com- 
fort under  the  ice  box,  as  well  as  see 

into  the  food  box  without  stooping  over 
needs  no  second  explanation  to  the  av- 

erage woman. 
The  campaign  up  to  the  present  time 

has  been  merely  preliminary.  A  num- 
ber of  machines  have  been  sold  and  oth- 
ers are  still  in  use  in  Spokane  homes 

and  will  probably  represent  later  sales. 
Sufficient  interest  has  been  aroused  so 
that  inquiries  are  coming  in  of  their 
own  accord  concerning  refrigeration 
equipment.  The  company  plans  to  follow 
this  up  with  a  later  campaign  pressing 
home  the  advantage  thus  won.  Spo- 

kane now  ranks  highest  of  any  city  in 
the  United  States  in  the  per  capita  use 
of  electric  ranges.  The  electric  refrig- 

erator may  soon  be  added  to  the  record. 

Now  Comes  the  Day  of 

Scientific  Home  Retr^eration  at  Small  Cost 

ELECTRO- 
KOLD 

Can  Be  Installed 
in  Any  Good 
Refrigerator 

^Ql^ 
The  American  homecojTies  into  its  own.  Wenowpresenr  a, 

complete  refrigeration  plant  that  willgivc  "home"  the  same  re- sults as  larger  plants  do  in  restaurants,  hotels  ot  meat 
markets. 

Electro-Kold  refrigeration  plants  are  inexpensive  to  own 
and  to  operate. 

We  would  just  like  to  have  you  talk  to  s<Jme  of  the  satisfied 
folk's  who  have  had  Electro-Kold  systems  installed  in  their homes. 

'Here  are  just  four  letters  that  youmight  like  to  read-^and  a 
hsl  of  other  Spokane  folks  who  wotild  be  only  too  glad  to  tell 
you  the  wonderful  advantages  of  this  new  and  inexpensive 
way  of  home  refrigeration: 

The  Washington  Water  Power  Company 
ELECTRO-KOLD  FOR  EVERY  HOME 

CORNER  TRENT  AND  LINCOLN 
TELEPHONE  MAIN  5171 

Electro-Kold  Systems  Sold  In  All 

Our  Inland  Empire  Branches 

Letters   from    well-known    citizens    using   the   refrigerator   machines    were    used    in    the 
advertisements. 
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Fit  the  Store  Layout  to  the  Individual  Business 
Character  of  the  Business  Conducted  Will  Be  the  Determinant  in 

Arranging  Store  Space  to  Best  Advantage 
By  JOHN  T.  BAETLETT 

Try  to  find  in  your  state  two  elec- 
trical store-oflfice-shop  layouts  approxi- 

mately alike.  You  will  find  this  order 
a  difficult  one  to  fill.  Not  so  much  be- 

cause difi'erent  varieties  of  retail  loca- 
tions are  used,  but  because  premises  of 

approximately  the  same  outside  dimen- 
sions are  so  divergently  arranged. 

One  does  not  fully  realize  the  many 
possibilities  in  electrical  store  layouts 
until  he  has  mentally  or  actually  be- 

fore him  a  dozen  or  more  of  them. 
Like  the  great  variety  of  combinations 
possible  in  a  modern  lock,  so,  in  adapt- 

ing premises  to  a  particular  business, 
the  dealer  and  contractor  has  choice  of 
many  different  arrangements. 

The  thing  of  greatest  importance  is 
to  make  the  layout  most  productive  for 
the  individual  business  done.  Heeding 
this  point,  electrical  dealers  and  con- 

tractors inevitably  develop  individual 
store  layouts.  Probably  no  other  trade 
that  leases  retail  premises  is  sur- 

rounded with  conditions  which  create 
greater  variation  in  efficient  quarters. 

Merchandising  is  the  big  thing  with 
one  firm,  contracting  the  big  thing  with 
another.  With  a  third,  equal  impor- 

tance is  given  to  both.  One  firm  puts 
maximum  attention  on  merchandising 
of  appliances,  washers  and  cleaners. 
Another  features  radio,  and  appliances 
are  in  the  background.  Still  another 
man  goes  heavily  after  the  fixture 
trade.  Some  firms  make  most  of  their 

money  in  contracting,  and  the  impor- 
tant question  is  whether  the  jobs  are 

large  or  small. 

This  only  suggests  the  numerous  fac- 
tors, and  the  combinations  of  them,  in 

the  electrical  trade  that  may  influence 
layouts.  When  you  walk  into  what 
seems  to  be  a  peculiarly  arranged  store, 
investigation  will  almost  invariably  re- 

veal that  the  proprietor  does  an  un- 
usual sort  of  business.  In  conducting 

that  business  most  successfully  he  has 
developed  an  unusual  layout. 

There  are  unusual  things,  to  give  an 
illustration,  about  the  corner  premises 
of  Clark  Rider  of  the  Denver  Electrical 
Company,  Denver,  Colo.  If  Mr.  Rider 
has  a  glass  display  case  and  counter,  it 
was  not  visible  on  the  occasion  of  the 

writer's  recent  visit  to  his  store.  The 
room  that  is  entered  from  the  street  is 
an  office  room,  roughly  11x12  ft.  There 
are  two  wide  entrances  from  it  to  the 
adjoining  rooms.  There  are  two  desks 
at  the  back  of  the  office  room,  and  a 
table  is  placed  on  one  side  of  the  room. 

Before  going  further  with  description 
it  should  be  explained  that  the  Denver 
Electrical  Company  does  a  large  busi- 

ness in  fixtures.  The  electric  sign  over 
the  store  indicates  that  the  firm  is 
strongly  interested  in  this  department. 
There  are  fixtures  in  the  ceilings  of  the 
display  windows  and  others  hanging 
from  the  ceiling  of  the  office  room.  In 
other  words,  this  is  a  firm  specializing 
in  electrical  fixtures.  If  the  store  win- 

dows display  appliances,  it  is  a  safe 
surmise  that  a  high  percentage  of  the 
stock  carried  is  in  the  window.  If 
something  asked  for  is  not  in  stock,  it 
can  be  secured  quickly  from  the  jobber. 

The  internal  arrangement  is  based  on 
fixture  trade. 

Mr.  Rider  uses  two  large  rooms  for 
the  display  of  fixtures,  each  opening  out 
of  the  office  room.  The  room  through 

the  rear  doorway  is  the  "high  class" 
room.  The  room  through  the  side  en- 

trance is  an  exhibition  principally  for 
the  buyer  interested  in  lower  prices. 
Both  rooms  are  principally  illuminated 

by  artificial  light.  The  "high  class" room  has  no  windows  in  the  street  side 
wall.  The  second  display  room  also  has 
no  windows,  the  back  of  the  display 
window  being  made  solid  except  for  a 
small  doorway  for  decorating  use. 

This  fixture  dealer  believes  in  putting 
before  the  inquirer  a  great  variety  from 
which  to  pick.  There  are  several  scores 
of  fixtures  suspended  from  the  ceiling, 
while  around  the  rooms  are  many  wall 
fixtures. 

Each  fixture  room  is  approximately 

14x27  ft.  The  "high  class"  room  has  a 
large  mirror  in  the  side  wall  and  an 
entrance  at  the  rear  of  the  basement.  It 
has  a  S'/^-ft.  entrance  to  the  second  fix- 

ture room.  A  cabinet  3  ft.  by  16  in.  by 
15  ft.  along  the  side  wall  of  the  second 
fixture  room  is  used  for  lamps. 

In  the  rear  of  the  moderate-priced 
fixture  room  is  a  room,  9x14  ft.,  used 
for  stock.  This  room  is  large  enough, 
as  most  of  the  Denver  Electrical  Com- 

pany's stock  is  stored  elsewhere.  The 
shop,  one  of  the  smallest  electrical 
shops  in  Denver,  is  9x18  ft.  and  is  be- 

hind the  stock  room. 
Down  the  street  half  a  block  from  the 

Denver  Electrical  Company  is  a  much 
different  layout,  that  of  J.  Fischer. 
This  firm  has  no  shop  on  the  premises. 
The  rear,  given  over  to  a  shop  in  many 
electrical  firms,  is  here  occupied  by  a 
well  arranged  office,  with  flat  and  stand- 

ing desks.  The  girl  at  one  of  the  desks, 
having  a  view  through  to  the  store 
premises,  is  able  to  attend  to  routine 
duties  while  being  ready  to  meet  any 
customer  that  may  call. 

This  is  a  small  layout,  and  not  over 
700  sq.ft.  are  used.  The  width  of  the 
room  is  about  15  ft.,  and  the  room  occu- 

pied by  display  cases  and  counters  is 
roughly  24  ft.  deep.  Cabinets  for  the 
display  of  merchandise  are  on  the  left 
side  as  one  enters,  and  two  display 
cases  are  in  line  down  the  other  side. 
At  the  front,  occupying  space  between 
the  display  window  and  cases,  is  a  settee 
for  the  comfort  of  visitors.  The  right 
side  of  the  store  and  the  back  have  wall 
cabinets  and  shelves.  The  office  room 
at  the  rear  is  daylight-illuminated  from 
the  rear. 

As  readers  have  deduced,  this  is  the 
layout  of  a  firm  with  which  contracting 
is  the  big  interest,  merchandising  a 
minor  phase.  A  small  middle-of-the- 
block  location  is  leased,  and  in  this  a 
third  or  more  of  the  space  is  used  for 

office  purposes.- 
Down  the  street  several  blocks  is 

Williams  &  Rose.  This  is  an  electrical 
store  which  went  heavily  into  radio 
when  radio  first  swept  the  country  and 
when  department  stores,  hardware 
stores   and   music   stores   proceeded   to 

stock  radio  sets  and  parts.  The  reaction 
in  Denver  cleared  the  situation,  with 
many  dealers  sacrificing  what  stock 
they  had  and  dropping  the  line.  Wil- 

liams &  Rose  is  one  of  the  few  Denver 
electrical  stores  which  continued  to 
stock  radio.  It  is  known  among  radio 
fans  as  a  real  radio  store. 

This  special  side  of  its  business  is  ap- 
parent in  window  displays,  which  al- 

ways contain  much  radio  merchandise, 
and  in  the  interior  arrangement.  The 
main  room  is  roughly  18x40  ft.  The 
street  entrance  is  on  the  left  side  of 
the  front.  Display  cases  extend  down 
the  right  side  nearly  to  the  rear,  room 
being  left  at  the  end  for  a  wrapping- comer.  A  desk  at  the  end  sets  out  into 
the  room,  facing  the  front.  In  the  right 
hand  corner  at  the  rear  is  a  small  pri- 

vate office. 

For  the  first  18  ft.  or  so,  show  cases 
are  filled  with  radio  goods,  with  the 
same  on  the  corresponding  wall  shelves. 
As  the  customer  enters  the  store,  he  is 
quite  likely  to  see  directly  ahead  of  him 
one  of  the  expensive  radio  receiving 
sets  in  an  elaborate  cabinet.  Down 
the  left  side  is  a  cabinet  of  shelves,  3  ft. 
or  so  high,  the  front  covered  with  green 
curtain  material.  Higher  on  the  wall 
are  wall  fixtures,  while  other  fixtures 
hang  from  the  ceiling.  The  position  of 
the  desk  at  the  rear  enables  the  one 

employee  to  wait  on  trade  and  also  at- 
tend to  the  routine  office  work. 

Cahn-Foster  is  a  Denver  firm  which 
for  years  has  been  heavily  interested  in 
merchandise.  Several  years  ago  the 
concern  moved  into  a  building  bought 
and  remodeled  for  its  special  purposes. 
This  store  has  two  windows,  one  on 
either  side  of  the  entrance.  As  the 
customer  enters,  there  are  show  cases 
on  either  side  of  the  room.  Space  in 
the  center  is  used  partly  for  the  dis- 

playing of  large  appliances.  Generous 
floor  space  is  given  to  both  the  motor 
department,  which  is  in  the  rear,  and 
the  shop  located  on  the  second  floor. 

The  smallest  store  of  an  electrical 
nature  visited  by  the  writer  was  that  of 
the  Bergman-Dilley  Radio  Company  in 
Denver.  A  retail  coal  office  had  more 
room  than  it  wanted,  so  cut  off  a  por- 

tion of  the  rear  of  the  store  room  and 
made  it  into  a  store  premise.  This 
space  is  approximately  11  ft.  square. 
The  entrance  has  windows  of  unequal 
width  on  either  side.  Display  cases  are 
down  the  right  side,  with  shelf  and 
table  space  opposite.  The  desk  is  at  the 
rear  in  the  center. 

All  of  the  foregoing  leads  up  to  the 
general  observation  that  the  business 
of  an  elecarical  contractor  or  dealer  is 
properly  the  determinant  of  the  plan  of 
arrangement  of  the  premises  he  leases. 
The  variation  in  individual  business  en- 

terprises is  such  that  seldom  will  any 
two  be  just  alike,  if  this  principle  is 
heeded. 

In  the  general  district  of  the  elec- trical stores  mentioned  are  a  number  of 
other  electrical  firms.  At  the  present 
time  Denver's  electrical  trade  is  well 
centered,  in  a  section  fairly  convenient 
as  regards  the  general  public  and  where 
prevailing  rentals  are  in  a  workable  re- 

lation to  the  business  done  by  this  trade. 
Denver  electrical  contractors  and  deal- 

ers quite  generally  appreciate  the  fact 
that  this  grouping  is  a  benefit  to  indi- vidual dealers. 
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Sacramento  Owner  Fully  Electrifies  Apartments 
New   Building   and   Home   Remodeled   into   Apartments   Are 

Fitted  Avith  Electric  Equipment  Throughout 

One  of  the  newest  and  most  complete 
all-electric  apartment  houses  to  be 
opened  in  Sacramento,  Calif.,  is  the 
Leonard  Apartments  at  1019  H  Street. 
The  apartment  house  was  built  by  the 
Albert  Realty  Company,  headed  by 
Harry  Leonard.  The  structure  was  de- 

signed by  Miss  Irene  Leonard,  and  rep- 
resents the  result  of  years  of  study  and 

hard  work.  There  are  six  three-room 
apartments  and  six  four-room  apart- 

ments. Many  features  regarded  by  a 
woman  as  essential  to  a  complete  small 

The  kitchens  in  the  I<!onard  Apartments  have 
been  designed  to  eliminate  all  unnecessary  labor. 

home  have  been  embodied  in  these 

apartments.  They  are  models  of  mod- 
ern convenience  and  practically  every 

conceivable  want  of  the  tenant  has  been 
taken  into  consideration. 

Before  making  these  apartments  com- 
pletely electrical,  the  subject  was  gone 

into  very  carefully,  and  it  was  found 
that  all  the  comforts,  conveniences  and 

cleanliness  are  to  be  had  through  elec- 

trical equipment  with  hardly  any  dif- 
ference in  the  cost  to  the  tenant.  These 

apartments  are  equipped  with  Standard 
electric  ranges  and  Wesix  flush-type 
electric  air  heaters.  Continuous  auto- 

matic hot-water  service  is  provided  by 
a  central  Wesix  automatic  water  heater 
and  a  200-gal.  storage  tank.  These 
were  sold  by  F.  W.  Davies  of  the  Great 
Western  Power  Company  of  Sacra- 
mento. 
The  kitchens  are  provided  with 

plumbing  connections  and  a  convenience 
outlet  in  the  proper  location  so  that  an 
electric  refrigerator  may  be  installed 
without  any  inconvenience. 

The  lighting  was  given  special  con- 
sideration, and  the  effect  is  most  pleas- 

ing, the  living  room  being  provided 
with  a  five-light  wrought-iron  drop  fix- 

ture, two  candles  and  two  brackets  and 
a  convenience  outlet  for  attaching  a 
floor  lamp.  The  fixtures  were  made 
especially  for  the  building  by  Clif- 

ford Prudhomme.  The  wiring  was  in- 
stalled by  Latourette-Fical  Company. 

A  duplicate  building  of  like  nature  is 
planned  for  the  future  on  the  adjoining 
property. 

The  old  Leonard  home  situated  at  the 
rear  of  the  property  was  remodeled  and 
made  into  completely  electrical  apart- 

ments, being  equipped  the  same  as  the 
new  apartments,  except  portable  air 
heaters  were  used  instead  of  the  flush 
type.  Service  of  a  sufficient  size  to 
provide  for  the  additional  building  was 
run  to  the  main  switchboard  situated 
in  the  old  home.  The  total  load  is  on  a 
master  meter,  and  each  apartment  is 
sub-metered.  A  laundry  is  provided  in 
the  basement  of  the  remodeled  home. 
Miss  Leonard  has  been  highly  compli- 

mented for  her  foresight  and  faith  in 
making  these  apartments  completely 
electrical. 

trained,  after  a  fashion,  to  assist  me  in 
presenting  an  idea,  to  wit: 

Before  any  man  in  any  business  suc- 
ceeds and  wins  a  wad,  he  must  know 

his  dance  and  strut  it  according  to  rote 
and  rule.  Failing  in  these  particulars, 
he  is  sure,  sooner  or  later,  to  be  num- 

bered among  those  of  that  unhappy 
group  which  merely  gets  by  and  which 
trembles  as  the  first  of  the  month  ap- 

proaches. And  when  I  say  "strut  his  dance,"  I 
do  not  mean  to  be  flippant  or  fresh.  I 
mean  this:  He  must  know  his  business 
— his  employees,  his  goods,  his  costs, 
his  customers; 

He  must  know  what,  when,  how,  where 
and  why  and  he  must  be  sure  he  knows 

or — 

He  will  probably  find  the  wreck  of 
his  undertaking  about  his  ears  and  will 
be  engaged  in  paying  off  first,  second 
and  third  mortgages  as  long  as  there  is 
a  bre'ath  of  life  in  his  tired  old  carcass. 

I  know  an  electrical  firm  that  dropped 
a  fortune  just  recently  because  the 
heads  of  the  concern  did  not  know  their 

costs  and  lacked  the  proper  apprecia- 
tion of  the  conditions  pertinent  to  the 

contract  and — 

KNOW  WHAT,  WHY  AND  WHEN 
AND  COLLECT  THE  YEN 

By  Joe  Osier 
Before  John  D.  amassed  a  million  he 

learned  the  lessons  of  work,  thrift  and 
proper  investing;  before  the  Wright 
Brothers  learned  to  fly,  they  learned 
why  they  fell;  before  Jack  Dempsey 
became  world's  champion,  he  fell  heir  to 
divers  and  sundry  beatings  and — 

Before  I  finish  this  column  I  shall 

have  organized  and  co-ordinated  a  set 
of    head    muscles     which    have    been 

^\\'// ^^^^i^^^^^"..<^'^:::"'sB 

•The  Leonard  Apartments  at  the   left  and  the  old  Leonard  home,  which 
 has  been  remodeled   into 

apartments,   are   completely   electrified. 

The  man  in  the  limelight  watches  his  step. 

They  were  stuck  the  minute  they  filed 
their  bond. 

And  so,  knowing  the  history  of  this 

particular  case,  I  think,  were  I  bidding 
on  any  job  or  contract,  big  or  little,  I 
would  hasten  slowly  and  know  where  I 

was  going  before  I  started. There  is  too  much  by  guess  and  by 

gosh  bidding  in  these  days  of  getting 
"back  to  normalcy,"  which  undoubtedly 

explains  why — Bond  houses  are  finishing  jobs,  sher- 
iffs are  working  overtime  and  banks 

are  returning  checks  marked  N.  S.  F. — 

but— 

Despite  failures  and  foreclosure  sales, 
it  must  be  conceded  that  a  business  will 

thrive  provided  the  man  at  the  head  of 
it  holds  up  his  head,  keeps  his  eyes 
open  and  sails  according  to  the  lights 
set  by  those  who  have  succeeded. 

Yea,  verily,  the  smart  shall  succeed 
and  the  dumb  shall  be  smothered  in  the 
onions  of  ignorance. 
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Permits  for   125,000-hp.   Project 
in  California  Issued 

The  Federal  Power  Commission  has 
authorized  the  issuance  of  a  prelim- 

inary permit  to  W.  H.  Samson  of  Corn- 
ing, Calif.,  covering  a  comprehensive 

water  power  and  irrigation  develop- 
ment in  the  Trinity  River  and  tribu- 
taries and  in  the  Sacramento  Valley  in 

Trinity  and  Shasta  Counties.  The  pro- 
posed development  involves  the  con- 

struction on  Stuart's  Fork  of  four  stor- 
age reservoirs,  having  a  total  capacity 

of  20,000  acre-ft.  Four  power  houses 
with  an  aggregate  capacity  of  20,000 
hp.  are  to  be  constructed.  It  is  pro- 

posed to  construct  a  dam  across  the 

Trinity  one  mile  below  Stuart's  Fork, 
which  will  create  an  additional  reser- 

voir of  600,000  acre-ft.  capacity.  Power 
house  No.  5  is  to  be  erected  at  this  dam 
with  an  installed  capacity  of  16,700  hp. 

The  plan  is  to  divert  the  water  from 
the  tail  race  of  this  power  house 
through  the  Trinity- Sacramento  Divide 
to  power  house  No.  6,  on  Clear  Creek, 
which  is  to  have  an  installed  capacity 
of  40,000  hp.  A  storage  dam  is  to  be 
erected  in  Clear  Creek  and  the  water 
taken  from  there  to  power  house  No. 
7,  where  it  is  proposed  to  install  55,000 
hp.  Power  house  No.  7  is  to  be  located 
on  the  Sacramento  River  three  miles 
west  of  Redding.  The  water  from  that 
tail  race  will  flow  into  the  Sacramento 
and  be  used  for  irrigation  at  points 
below.  The  primary  power  which  will 
thus  become  available  will  aggregate 
125,000  hp.  The  commission  inserted  in 
the  permit  a  condition  that  a  flow  of  at 
least  20  sec.-ft.  must  be  maintained  in 
the  Trinity  River  below  the  point  of 
diversion. 

Lewis  River  Company  Is  Denied 
Permit  for  Power  Site 

Officials  of  the  Washington  State 
Hydraulics  Department  have  notified 
the  Lewis  River  Hydro-Electric  Com- 

pany of  Vancouver,  Wash.,  that  the 

company's  application  for  a  water  right 
on  the  Lewis  River  in  Skamania, 
Clarke  and  Cowlitz  Counties,  filed  in 
June,  1921,  has  been  denied.  The  de- 

nial also  cancels  the  temporary  permit 
held  by  the  company,  officials  stated. 

The  action  was  taken  because  the 

company  had  not  complied  with  statu- 
tory requirements  in  regard  to  devel- 

opment, it  was  pointed  out.  The  North- 
western Electric  Company  of  Portland 

is  now  doing  preliminary  work  toward 
the  construction  of  a  plant  on  the 
North  Fork  of  the  Lewis  River  that  will 
utilize  the  water  in  question. 
According  to  the  application  filed 

some  time  ago  by  the  Portland  con- 
cern, a  plant  costing  approximately 

$4,000,000  and  having  an  estimated  ca- 
pacity of  60,000  hp.  is  to  be  constructed 

at  a  point  near  Yale  in  Cowlitz  County. 

Second  Tie-In  Proposed  Between 
Washington  Companies 

A  second  connection  between  the  sys- 
tems of  The  Washington  Water  Power 

Company,  Spokane,  Wash.,  and  the  Pa- cific Power  &  Light  Company,  Portland, 
Ore.,  in  central  Washington,  is  contem- 

plated in  the  110,000-volt  transmission 
line  projected  by  the  latter  company 
between  Hanford  and  Taunton.  This 
line,  which  will  be  six  miles  long,  has 
been  surveyed,  and  the  right  of  way  for 
it  has  been  acquired.  It  is  expected 
that  construction  will  start  soon  and 
that  the  line  will  be  completed  in  the 
early  spring.  The  conductors  will  be 
supported  on  two-pole  wooden  struc- 

tures of  H-type  design. 
In  connection  with  this  tie-in,  a  bank 

of  three  3,000-kw.,  110,000/66,000-volt, 
single-phase.  General  Electric  Company 
transformers  will  be  installed  at  Han- 

ford, duplicating  the  present  installa- 
tion at  Lind,  Wash.,  which  has  hereto- 
fore been  the  single  connecting  point 

between  the  systems  of  the  two  com- 
panies supplying  energy  to  the  Pacific 

Power  &  Light  Company's  Yakima- Walla  Walla  power  system  at  Pasco, 
Wash.  The  addition  of  this  second 
connection  will  improve  service  condi- 

tions on  that  system  and  make  it  pos- 
sible to  take  on  additional  load. 

Proceedings     of     1924     P.C.E.A. 
Convention  Published 

Bound  copies  of  the  Proceedings  of 
the  eighth  annual  convention  of  the 
Pacific  Coast  Electrical  Association  held 

at  Coronado,  Calif.,  June  17-20,  1924, 
have  been  prepared  and  will  be  distrib- 

uted to  the  membership  of  the  associa- 
tion after  Jan;  15.  The  volume  is 

bound  in  paper,  and  one  copy  will  be 
sent  to  each  member  of  the  association 
in  good  standing. 

One  hundred  cloth-bound  copies  of 
the  Proceedings,  suitable  for  use  in  per- 

manent libraries,  have  been  prepared 
and  may  be  secured  from  S.  H.  Taylor, 
secretary  of  the  Pacific  Coast  Electrical 
Association,  527  Rialto  Building,  San 
Francisco,  for  $1  each.  As  the  supply 
is  limited,  requests  for  the  cloth-bound 
copies  will  be  filled  in  the  order  of  their receipt. 

The  volume  includes  256  pages  de- 
voted to  papers  and  discussion  pre- 
sented at  the  convention  and  a  7-page 

memorial  section  dedicated  to  the  late 
John  A.  Britton. 

Preliminary    Permits    Extended. — An 
extension  of  one  year  has  been  author- 

ized recently  by  the  Federal  Power 
Commission  for  the  following  prelim- 

inary permits:  Crocker  and  PVeston, 
Mokelumne  River,  California;  The 
California  Oregon  Power  Company, 
Klamath  River,  Oregon,  and  Ralph  Ben- 

nett, Big  Rock  Creek,  California. 

Utility    District    Seeks    Price   of 
Great  Western  System 

At  a  recent  meeting  of  the  directors 
of  the  Sacramento  Municipal  Utility 
District  in  Sacramento,  Calif.,  action 
was  taken  toward  securing  from  the 
Great  Western  Power  Company  a  pur- 

chase price  on  its  distributing  system 
in  that  city.  Previous  action  taken  by 
the  board  in  asking  the  purchase  price 
of  the  systems  of  both  the  Great  West- 
em  Power  Company  and  the  Pacific 
Gas  and  Electric  Company  was  re- 

scinded because  the  directors  wished  to 
avoid  any  controversy  that  might  arise 
due  to  the  recent  decision  of  the  su- 

preme court  in  establishing  the  right 
of  the  California  Railroad  Commission 
to  place  a  valuation  on  a  public  utility 
sought  in  purchase  by  a  municipality. 

The  system  is  wanted  for  the  distri- 
bution of  future  power  planned  to  be 

developed  upon  the  completion  of  the 
Silver  Creek  project,  and  the  directors 
decided  not  to  consider  the  purchase  of 

the  Pacific  Gas  and  Electric  Company's 
system  because  that  would  entail  the 
necessity  of  buying  also  the  system  of 
gas  manufacture  and  distribution  and 
the  street  car  lines  of  that  company. 

It  was  decided  that  a  consulting  en- 
gineer should  be  employed  to  advise 

the  board  on  all  electrical  matters  con- 
nected with  the  power  end  of  the  Silver 

Creek  project  and  to  take  charge  of  the 
valuation  of  the  Great  Western  system 
in  case  the  city  decided  to  buy  it.  The 
name  of  H.  G.  Butler,  formerly  with 
the  California  Railroad  Commission  and 

recently  power  supervisor  in  the  south- 
ern part  of  the  state  during  the  power 

shortage,  was  suggested,  and  a  com- 
mittee was  appointed  to  confer  with 

him  and  report  to  the  board. 

Substitute   for  Bone  Power  Bill 
Being  Prepared 

A  substitute  for  the  Bone  free  power 
bill,  which  was  defeated  in  the  state  of 
Washington  at  the  last  election,  is  being 

prepared  for  presentation  at  the  com- 
ing session  of  the  legislature,  according 

to  recent  press  dispatches.  The  pro- 
posed bill,  which  is  sponsored  by  B.  F. 

Jacobs,  representative  from  Pierce 
County,  authorises  cities  to  sell  power 
outside  their  borders,  with  a  5  per  cent 
tax  on  the  gross  proceeds  of  such  sales. 
It  effects  a  compromise  between  the 
Bone  bill,  which  allowed  tax-free  sales, 
and  the  Reed  bill,  which  would  have 
imposed  a  5  per  cent  tax  on  sales  both 
within  and  without  city  boundaries,  if 
any  power  were  sold  outside. 

Salt  Lake  League  Takes  Larger 
Quarters. — The  Rocky  Mountain  Elec- 

trical Cooperative  League,  Salt  Lake 
City,  Utah,  has  removed  its  offices  to 
Rooms  215-216  Keams  Building  in  that 

city. 
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FRANCES  PEATT 

Winners  in  Smiles  Contests  Are 
Announced  by  Committee 

Miss  Prances  Pratt  of  the  consumers' 
department  of  the  San  Joaquin  Light  & 
Power  Corporation,  Presno,  Calif.,  has 
been  adjudged  winner  in  the  slogan  con- 

test conducted  by  the  Courteous  Ser- 
vice Club  Committee  of  the  Pacific 

Coast  Electrical  Association.  The  win- 
ning slogan  submitted  by  Miss  Pratt  in 

the  Smiles  Contest  is  "Faith  moves 
mountains  but  smiles  move  men."  For 
this  slogan  Miss  Pratt  received  $10. 

The  first  prize  for  the  best  story 
illustrative  of  courtesy  on  the  part  of 
an  electric  service  company  employee 
was  awarded  to  W.  G.  Harold,  light  and 
power  sales  department  of  the  British 
Columbia  Electric  Railway  Company, 
Ltd.,  Vancouver,  B.  C.  The  prize-win- 

ning story,  for  which  Mr.  Harold  also 
received  $10,  follows: 
"An  elderly  gentleman  boarded  a 

British  Columbia  electric  car,  with  the 
intention  of  going  to  the  postoffice  to 
mail  an  important  document,  which  he 
had  already  put  into  an  envelope  and 
addressed.  On  reaching  the  postoffice 
he  got  off  the  car  only  to  find  that  the 
envelope  was  not  in  his  pocket.  Not 
knowing  that  he  had  lost  the  letter  in 
the  street  car,  and  thinking  he  had  lost 
it  before  he  boarded  the  car  and  it  had 
been  picked  up  by  some  one,  he  went 
home  thinking  it  was  lost  forever.  Late 
the  next  day,  to  explain  why  it  had  not 
been  mailed,  he  went  to  the  ofiice  at 
which  the  envelope  and  document 
should  have  arrived  if  it  had  been 
mailed.  He  was  greatly  surprised  to 
find  that  the  document  had  already 
been  mailed  and  had  reached  the  office 
the  day  after  it  had  been  lost.  On  his 
way  home  he  boarded  the  same  car  in 
which  he  had  lost  the  document  the  day 
before  and  learned  that  the  conductor 
had  found  the  envelope,  sealed  it,  put 

Slogan  submitted  by  J.  P.  Smith,  Southern  Cali- 
fornia Edison  Company,  Long  Beach,  Calif. 

the  necessary  amount  of  stamps  on  it 

and  mailed  it." A  special  award  of  $10  was  made  to 
J.  P.  Smith,  Southern  California  Edison 
Company,  Long  Beach,  Calif.,  for  the 
slogan  which  he  submitted  in  the  form 
of  a  road  sign  similar  to  those  used  by 
the  California  State  Automobile  Asso- 

ciation and  the  Auto  Club  of  Southern 
California.  A  sketch  of  the  sign  ac- 

companies this  article. 
Second  prize  in  the  slogan  contest 

went  to  H.  A.  Walker,  Pacific  Gas  and 
Electric  Company,  Stockton,  Calif.  Mr. 
Walker's  slogan  was  "Smiles  go  where 
grouches  fear  to  tread."  Tliird  to  sixth 
prizes,  inclusive,  went  to  the  following: 

Victor  Baloun,  Station  E,  Pacific  Gas 
and  Electric  Company,  San  Francisco, 

Calif.     "Pave  the  way  with  smiles." 
C.  W.  Hughett,  consumers  depart- 

ment, San  Joaquin  Light  &  Power  Cor- 

C.  W.  HUGHETT 

poration,  Fresno,  Calif.  "Smile  and 

serve." 

E.  C.  Van  Buren,  credit  department, 
San  Joaquin  Light  &  Power  Corpora- 

tion, Fresno.  "If  backed  with  a  smile, 
it's  service  worth  while." 

P.  B.  Garrett,  general  engineer,  West- 
inghouse  Electric  &  Manufacturing 

Company,  San  Francisco.  "Smile  and 
lead — frown  and  get  left." 

E.  C.  VAN  BUEEN 

» 
Second  prize  in  the  story  contest  was 

awarded  to  John  W.  Otterson,  Journal 
of  Electricity,  San  Francisco.  Third  to 
sixth  prizes  were  awarded  to  the  fol- lowing: 

F.  A.  Easton,  San  Joaquin  Light  & 
Power  Corporation,  Fresno. 

P.  G.  Morales,  construction  depart- 
ment. Southern  California  Edison  Com- 
pany, Los  Angeles,  Calif. 

Mrs.  Ruth  M.  Williams,  Southern 
California  Edison  Company,  Los  An- 

geles. 
A.  R.  Eggers,  Pacific  Gas  and  Elec- 

tric Company,  San  Francisco. 
Approximately  two  hundred  stories 

and  slogans  were  submitted  in  the  con- 

test. 

H.   A.  WALKEE VICTOR  BALOUN P.  B.  GAREETT 



68 Journal    of    Electricity [Vol.  54  — No.  2 

Committee  Chairmen  Named  for 
1925  N.E.L.A.  Convention 

Plans  for  the  1925  convention  of  the 
National  Electric  Light  Association  to 
be  held  in  San  Francisco  during  the 
week  of  June  15  have  taken  i  definite 

shape  vvith  the  announcement  of  com- 
mittee personnel  by  Frank  A.  Leach, 

Jr.,  president,  of  the  Pacific  Coast  Elec- trical Association. 

Franklin  T.  Griffith,  president  of  the 
National  Electric  Light  Association  and 
president  of  the  Portland  Electric  Power 
Company,  will  be  honorary  chairman  of 
the  general  convention  committee. 
Wigginton  E.  Creed,  president  of  the 
Pacific  Gas  and  Electric  Company,  will 
act  as  chairman.     There  will  be  three 

.vice-chairmen:  James  B.  Black,  vice- 
president  and  general  manager  of  the 
Great  Western  Power  Company;    J.  B. 

.  Miller,  president  of  the  Southern  Cali- 
fornia Edison  Company,  and  Samuel 

Kahn,  vice-president  and  general  man- 
,ager  of  the  Western  States  Gas  &  Elec- 
trie  Company.  C.  T.  Hutchinson  of  Mc- 
,Graw-Hill  Company  of  California  will 
act  as  secretary  of  this  body.  The  fol- 

lowing will  constitute  the  membership 
of  the  committee:  R.  M.  Alvord,  Gen- 

eral Electric  Company,  San  Francisco; 

FRANKLIN  T.  GRIFFITH 

P.  S.  Arkwright,  Georgia  Railway  & 
,  Power  Company,  vice-president  of  the 
National  Electric  Light  Association; 
M.  H.  Aylesworth,  managing  director. 
National  Electric  Light  Association; 
E.  H.  Ballard,  vice-president  and  gen- 

eral manager,  Southern  California  Edi- 
,  son  Company;  William  Baurhyte,  presi- 

dent, Los  Angeles  Gas  &  Electric  Cor- 
poration; T.  E.  Bibbins,  president.  Pa- 

cific States  Electric  Company;  Henry 
Bostwick,  San  Francisco  district  man- 

ager, Pacific  Gas  and  Electric  Com- 
pany; R.  M.  Boykin,  manager,  central 

district,  Puget  Sound  Power  &  Light 
Company;  George  Campbell,  manager, 
Truckee  River  Power  Company;  J.  E. 
Cranston,  Pacific  Coast  manager,  Gen- 

eral Electric  Company;  J.  E.  Davidson, 
Nebraska  Power  Company,  vice-presi- 

dent. National  Electric  Light  Associa- 
tion; P.  M.  Downing,  vice-president. 

Pacific  Gas  and  Electric  Company;  R.  E. 
Fisher,  vice-president.  Pacific  Gas  and 
Electric  Company;  J.  D.  Grant,  chair- 
taan  of  board.  The  California  Oregon 
Power  Company;  C.  E.  Heise,  San 
Francisco  manager,  Westinghouse  Elec- 

tric &  Manufacturing  Company;  D.  L. 
Huntington,  president.  The  Washington 
Water  Power  Company;  Prank  A. 
Leach,  Jr.,  vice-president  and  general 
manager,  Pacific  Gas  and  Electric  Com- 

pany; A.  W.  Leonard,  president,  Puget 
Sound  Power  &  Light  Company;  L.  T. 
Merwin,  vice-president  and  general 
manager.  Northwestern  Electric  Com- 

pany; F.  S.  Myrtle,  Pacific  Gas  and 
Electric  Company;  R.  F.  Pack,  North- 

ern States  Power  Company,  vice-presi- 
dent. National  Electric  Light  Associa- 
tion; J.  F.  Pollard,  vice-president  and 

general  manager.  Coast  Valleys  Gas  & 
Electric  Company;    H.  T.  Sands,  Chas. 

WIGGINTON  E.  CREED. 

H.  Tenney  &  Company,  vice-president, 
National  Electric  Light  Association; 
M.  W.  Scanlon,  Westinghouse  Electric 
&  Manufacturing  Company;  E.  O. 
Shreve,  San  Francisco  manager.  Gen- 

eral Electric  Company;  Guy  M.  Talbot, 

president.  Pacific  Power  &  Light  Com- 
pany; Samuel  H.  Taylor,  secretary.  Pa- 

cific Coast  Electrical  Association;  W.  G. 
Vincent,  Jr.,  vice-president.  Pacific  Gas 
and  Electric  Company;  A.  B.  West, 
president,  The  Southern  Sierras  Power 
Company;  W.  H.  Whiteside,  vice-presi- 

dent, Westinghouse  Electric  &  Manu- 
facturing Company;  A.  E.  Wishon,  gen- 

eral manager,  San  Joaquin  Light  & 
Power  Corporation. 

Officials  of  the  executive  committee 
will  be:  Frank  A.  Leach,  Jr.,  vice- 
president  and  general  manager.  Pacific 

FRANK  A.  LEACH,  JE. 

Gas  and  Electric  Company,  chairman; 
Wm.  Baurhyte,  president,  Los  Angeles 
Gas  &  Electric  Corporation,  vice-chair- 

man; Sam-uel  H.  Taylor,  secretary,  Pa- 
cific Coast  Electrical  Association,  sec- retary. 

Other,  committee  chairmen  appointed 
are: 

Budget — E.  O.  Shreve,  General  Electric  Com- 
pany, chairman ;  K.  E.  Van  Kuran,  Westing- 
house Electric  &  Manufacturing  Company,  vice- 

chairman. 

Construction  and  Equipment — P.  M.  Downing, 
chairman,  and  A.  U.  Brandt,  vice-chairman, 
both  of  the  Pacific  Gas  and  Electric  Company. 

Entertainment — R.  E.  Fisher,  Pacific  Gas  and 
Electric  Company,  chairman ;  I).  E.  Harris,  Pa- 

cific States  Electric  Company,  vice-chairman. 
Hotels — C.  E.  Heise,  Westinghouse  Electric  & 

Manufacturing  Company,  chairman :  A.  H. 
Nicoll,  Western  Electric  Company,  vice-chair- man. 

Personnel  and  Supplies — ^Henry  Bostwick,  Pa- 
cific Gas  &  Electric  Company,  chairman :  R.  A, 

Balzari,  Westinghouse  Electric  &  Manufacturing 

Conipany,   vice-chairman. 
General  Transportation — R.  M.  Alvord,  Gen- 

eral Electrical  Company,  chairman. 

Local  Transportation — W.  G.  Vincent,  Jr.,  Pa- 
cific Gas  &  Electric  Company,  chairman ;  F.  H. 

Woodward,  Great  Western  Power  Company,  vice- 
chairman. 

Advertising — M.  W.  Scanlon,  Westinghouse 
Electric  &  Manufacturing  Company,  chairman ; 
J.  Charles  Jordan,  Pacific  Gas  and  Electric 

Company,  vice-chairman. 
Publicity — F.  S.  Myrtle,  Pacific  Gas  and  Elec- 

tric Company,  chairman ;  Al  C.  Joy,  San  Joa- 
quin Light  &  Power  Corporation,  vice-chairman. 

Local  Registration — J.  F.  Pollard,  Coast  Val- 
leys Gas  &  Electric  Company,  chairman ;  A.  G. 

Jones,  General  Electric  Company,  vice-chairman. 

General  Information — J.  B.  Black,  Great  West- 
ern Power  Company,  chairman ;  A.  E.  Rowe, 

Garnett  Young  &  Company,  vice-chairman. 
General  Reception — T.  E.  Bibbing,  Pacific 

States  Electric  Company,  chairman :  Clotilde 

Grunsky,  McGra'w-Hill   Company,  vice-chairman. 
Hostesses — Mrs.  Franklin  T.  Griffith,  honorary 

chairman ;    Mrs.  Wigginton  E.  Creed,  chairman. 

Subcommittee  chairmen  and  further 
details  of  committee  personnel  will  be 
announced  at  a  later  date. 

Eastern  Oregon  Service  Will  Be 
Improved  During  1925 

Seventeen  miles  of  transmission  line 
between  Union  and  La  Grande,  Ore., 
will  be  re-routed,  according  to  the  1925 
construction  plans  of  the  Eastern  Ore- 

gon Light  &  Power  Company.  This 
will  more  than  double  the  carrying  ca- 

pacity of  the  lines  between  the  gener- 
ating plants  and  La  Grande. 

Fifteen  thousand  dollars  is  expected 
to  be  expended  at  the  South  Baker 
steam  plant  to  cover  the  erection  of  a 
fireproof  building  enclosing  the  turbine 

room,  where  a  new  turbine  was  in- 
stalled in  1923,  and  in  improving  the 

equipment  for  handling  the  hog  fuel 
used  at  this  plant. 
The  high-tension  switching  equip- 

ment all  over  the  system  will  be  im- 
proved, but  there  will  be  little  new 

work  done  at  the  four  hydro  plants. 
Over  $15,000  was  spent  during  1924  on 
improvements  and  extensions  to  the  dis- 

tribution system,  exceeding  by  more 
than  50  per  cent  the  work  done  in  1923. 
An  increase  of  30  per  cent  in  the 

number  of  gas  customers  in  Baker, 
Ore.,  will  necessitate  the  building  of  a 
new  gas  holder  in  that  city. 

Crafcnp  Company  to  Build  Turbines 
for  Cutler  Plant.— The  Phoenix  Utility 
Company  has  awarded  to  the  William 
Cramp  &  Sons  Ship  &  Engine  Building 
Company  a  contract  for  two  21,500-hp. 
vertical  I.  P.  Morris  turbines  complete 
with  governors  and  auxiliaries  for  the 
installation  in  the  Cutler  plant  of  the 
Utah  Power  &  Light  Company.  These 
units  will  be  somewhat  similar  to  those 
now  being  built  by  the  Cramp  company 
for  the  Merced  Irrigation  District  of 

California,  where  two  24,500-hp.  tur- 
bines will  be  installed.  The  Cramp 

plant  is  also  completing  a  contract  for 
three  13,000-hp.  vertical  Morris  tur- 

bines, together  with  governors,  intake 
pipes  and  penstock  valves,  which  vtiU 
constitute  a  part  of  the  extensive 
superpower  development  of  Japan. 
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Miss  Julia  Sutherland  Groo,  winner  of  the  National  Home  Lierhting:  Contest,  receiving  the  plans  for 
the  $15,000   home  from   Franklin  T.   Griffith,  president  N.E.L.A. 

Western  Students  Win  First  and  Second  Prizes 
Miss  Julia  S.  Groo  and  Guadencia  Pinaroc  Win  Electric  Home 

and  Scholarship  in  Home  Lighting  Contest 

The  international  grand  prize  and 
one  of  the  two  second  awards  in  the 
Better  Lighting  Contest,  conducted  by 
the  Lighting  Educational  Committee 
of  the  N.E.L.A.,  were  won  by  two  Pa- 

cific Coast  high  school  students.  The 
$15,000  electric  home,  which  was  given 
as  the  grand  prize,  was  won  by  Miss 
Julia  Sutherland  Groo  of  Portland,  Ore., 
and  Guadencia  Pinaroc  of  Oakland, 
Calif.,  was  awarded  a  $1,200  scholar- 

ship in  any  college  or  university  in  the 
United  States  or  Canada.  Miss  Groo 
had  been  the  winner  of  the  $200  prize 
in  the  Portland  district,  and  Mr.  Pin- 

aroc received  awards  amounting  to 
$550  from  his  local  and  regional  dis- 
tricts. 

Miss  Groo,  an  18-year-old  senior  in 
the  Lincoln  High  School  of  Portland, 
has  announced  that  she  will  build  the 
model  electric  home  in  Portland  on  a 
site  not  yet  selected.  Mr.  Pinaroc,  a 
16-year-old  Filipino  who  has  been  in 
the  United  States  only  three  years,  is 
a  freshman  in  high  school  and  intends 
to  complete  his  high  school  education 
with  the  aid  of  the  cash  secured  from 
his  local  district,  and  will  use  the 
$1,200  scholarship  to  assist  him  in  his 
university  career. 

Presentation  of  the  certificate  for  the 

first  prize,  and  of  the  plans  and  speci- 
fications of  the  home,  was  made  to 

Miss  Groo  by  Franklin  T.  Griffith, 
president  of  the  Portland  Electric 
Power  Company,  and  also  president  of 
the  National  Electric  Light  Association, 
in  a  simple  ceremony  conducted  at  the 
Lincoln  High  School,  Jan.  6,  1925.  Ed- 

gar B.  Piper,  editor  of  the  Portland 
Oregonian,  and  George  L.  Baker,  mayor 
of  the  city,  took  part  in  the  ceremony 
complimenting  the  winner.  Miss  Groo, 
whose  charming  personality  was  felt 
by  all  present,  responded  in  a  brief 
speech,  modestly  accepting  the  award. 

A.  C.  McMicken,  sales  manager  of  the 
Portland  Electric  Power  Company,  and 

regional  director  of  the  Better  Home 
Lighting  Contest  for  the  Northwest, 
and  F.  H.  Murphy,  illuminating  engi- 

neer of  the  same  company,  and  chair- 
man of  the  Portland  Home  Lighting 

Committee,  assisted  in  the  arrange- 
ments for  the  ceremony,  at  which  the 

committee  members  and  judges  in  the 
local  contest  were  present  on  the  stage. 

Beside  the  award  of  the  grand  prize. 
Miss  Groo  was  presented  with  an  order 
for  a  $500  garage  by  the  Aladdin  Com- 
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pany,  to  be  erected  at  the  site  of  her 
new  home.  She  was  also  offered  a  posi- 

tion with  the  Edison  Lamp  Works  of 
the  General  Electric  Company,  at  Har- 

rison, N.  J.,  as  soon  as  she  should  finish 
her  college  course  which  will  follow  her 
graduation  from  high  school  this  year. 
This  position  is  to  be  that  of  lighting 
expert  specializing  in  home  lighting. 

Miss  Groo  is  the  daughter  of  Jay  S. 
Groo,  who  was  for  some  time  sales 
manager  of  the  Northwestern  Electric 
Company,  Portland. 

Presentation  of  the  second  interna- 
tional prize  was  made  to  Mr.  Pinaroc 

at  a  meeting  of  the  Oakland  Electric 
Club  on-  Jan.  12. 

Explosion  at  Long  Beach  Plant 
Kills  Four  Workmen 

Serious  accident  to  a  1,500-hp.  steam 
boiler  in  the  new  100,000-hp.  Long 
Beach  steam  plant  of  the  Southern  Cal- 

ifornia Edison  Company,  Los  Angeles, 
Calif.,  due  to  explosion  of  accumulation 
of  fuel  gas  in  the  furnace,  resulted  in 
the  loss  of  four  workmen's  lives  and 
injury  to   fifteen. 

The  boiler  was  not  yet  in  service  but 
was  being  warmed  up  by  about  one- 
sixth  of  the  fuel  necessary  for  a  full 
load.  For  some  reason  the  fires  were 
turned  out  without  proper  closing  of 
valves,  and  an  attempt  made  to  relight 
the  fires  caused  ignition  of  the  explosive 
mixture.  The  steam  pressure  in  the 
boiler  at  the  time  was  250  lbs. 

With  the  exception  of  a  few  tubes, 
which  will  have  to  be  re-rolled,  no  dam- 

age resulted  to  the  boiler  proper.  The 
brick  work  on  the  boiler  setting  must 
be  rebuilt,  and  about  half  of  the  win- 

dows in  the  boiler  room  were  blown 
out  or  damaged.  No  damage  was  sus- 

tained by  the  steel  supporting  structure 
of  the  boiler  prpper,  and  practically 
no  damage  was  done  to  other  boilers 
in  the  plant  or  to  the  building  or  ap- 

paratus. The  damage  to  the  boiler  set- 
ting and  building  is  estimated  at  about 

$20,000.  The  plant  was  back  in  service 
about  five  hours  after  the  explosion 
occurred. 

The  number  of  casualties  was  due  to 
the  fact  that  a  large  crew  of  construc- 

tion men  was  working  in  the  vicinity 
of  the  boiler,  and  the  personal  injuries 
were  caused  by  the  force  of  the  explos- 

ion and  falling  material.  There  was 
no  escaping  steam  or  damage  from 
bums  or  fire. 

Reduction  in  Prices  Announced  on 
All  Mazda  Brand  Lamps 
Effective  Jan.  1,  a  reduction  was 

made  in  the  prices  of  the  larger  sizes 
of  Mazda  lamps.  The  reduction  is  of 
particular  interest  to  users  of  lamps  of 
100  to  1,000  watts,  on  which  it  amounts 
to  approximately  10  per  cent.  As  the 
trend  of  modern  commercial  lighting 
has  been  toward  the  larger  and  more 
efficient  type  of  lamp,  factories,  indus- 

trial shops,  stores,  office  buildings  and 
theaters  will  be  largely  benefited  by  the 
decreased  costs. 
The  new  price  lists  for  Mazda  C 

lamps  are  as  follows: 
Bowl  Day- 

Clear  Enamel  light 
100    watt   ?  .50  $  .56  $  .80 
160   watt   65  .70  1.05 
200    watt   SO  .85  1.30 
300    watt    1.25  1.35  1.85 
500   watt    2.00  2.15  2.85 
760    watt    3.50  3.70 

1,000   watt      3.76  3.95 

This  cut  in  the  cost  of  lamps  is  at- 
tributed to  improved  machinery  and 

processes  which  have  resulted  in  great- 
er manufacturing  economies. 

Long-Bell  Electrification  Is  Described 
Before  Engineers. — At  the  December 
meeting  of  the  A.I.E.E.,  Seattle  sec- 

tion, L.  D.  Beach,  electrical  engineer, 
Long-Bell  Lumber  Company,  Longview, 
Wash.,  was  the  principal  speaker.  He 
discussed  "Electrical  Features  of  the 
Long-Bell  Lumber  Company's  Develop- 

ment." Mr.  Beach  had  charge  of  this 
work  for  the  company's  new  mill  and 
town  development  at  Longview,  Wash. 
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Technical  Section  Conclave  Held  at  San  Francisco 
Active  Interest  in  Work  at  Hand  and  Projected  Evidenced 

by  145  Men  Attending  the  Various  Sessions 

Successful  and  satisfying  are  the  two 
words  best  describing  the  recent  con- 

clave of  the  Technical  Section  of  the 
Pacific  Coast  Electrical  Association. 
The  Fairmont  Hotel  was  the  rendez- 

vous and  was  entirely  satisfactory  as 
such.  The  meetings  were  successful 
in  the  amount  of  work  upon  which  pro- 

gress was  reported,  the  amount  of  work 
completed  and  nearly  completed,  and  in 
the  active  interest  shown  by  the  145 
men  in  attendance  at  the  various  meet- 

ings. Satisfaction  was  obvious  from 
the  remarks  of  the  delegates  and  visi- 
tors. 

The  meetings  were  called  to  order 

promptly  at  ten  o'clock  the  morning 
of  Jan.  7  as  scheduled  and  proceeded 
at  once  to  the  work  in  hand.  The  dis- 

cussion was  lively  and  entered  into  by 
many  different  men  and  became  at 
times  just  a  little  bit  warm.  This  dem- 

onstrated the  interest  in  and  the  atten- 
tion paid  to  what  was  going  on  at  the 

sessions. 
Diversion  from  strictly  technical  af- 

fairs was  afforded  at  two  successful 
social  meetings.  Thursday  evening 
delegates  and  visitors  gathered  in  the 
Red  Room  and  were  treated  to  four 
interesting  and  enlightening  discussions 
by  as  any  speakers.  S.  Waldo  Cole- 

man, president  of  the  Coast  Counties 
Gas  &  Electric  Company,  spoke  on 
the  relation  of  the  technical  to  the 
financial  side  of  the  business.  J.  D. 

McKee,  president  of  the  California  Or- 
egon Power  Company,  gave  some  inter- 

esting information  about  public  utility 

financing  and  the  value  of  the  engineer 
from  the  financial  viewpoint.  S.  J. 
Lisberger  advised  his  listeners  that  the 
engineer  must  be  a  salesman;  that  he 
should  have  enthusiasm  in  his  work; 
and  that  he  should  train  the  younger 
men  under  him.  C.  T.  Hutchinson,  ed- 

itorial director  of  the  Journal  of  Elec- 
tricity, presented  some  interesting  fig- 

ures comparing  the  electrical  develop- 
ment in  the  West  for  1923  and  1924  and 

the  program  for  1925  as  announced  by 
the  utiKties  companies. 

Friday  noon,  after  most  of  the  work 
had  been  completed,  everybody  gath- 

ered again  in  the  Red  Room  for  an  in- 
formal luncheon  and  to  hear  from  the 

Coast's  delegates  to  the  St.  Louis  con- 
clave last  October.  Also  each  bureau 

chairman  gave  a  brief  resume  of  the 
work  of  his  bureau  in  order  that  each 
person  might  have  a  general  idea  of 
what  was  going  on  even  though  he  had 
been  able  to  attend  only  a  few  of  the 
meetings. 

The  program  of  the  overhead  sys- 
tems bureau  was  perhaps  the  heaviest 

and  lasted  the  full  three  days.  The  first 
day  was  given  over  to  reports  and  dis- 

cussions of  a  general  nature  covering 
the  activities  of  the  committees  on  dis- 

tribution transformer  standardization, 
line  construction  costs,  poles,  testing 
high  voltage  insulators  in  service,  and 
transmission  at  220  kv.  Tliursday  and 
Friday  were  used  in  full  by  the  com- 

mittee on  line  construction  rules  with 
its  various  subcommittees. 

Not  to  be  outdone  by  the  rules  com- 

mittee, the  apparatus  bureau  added  a 
day  to  its  schedule,  finding  that  more 
work  was  at  hand  than  could  be  com- 

pleted in  one  day. 
A  concentrated  half-day  session  com- 

pleted the  work  of  the  bureau  on  safety 
rules  while  those  on  prime  movers,  un- 

derground systems,  hydraulic  power, 
meters,  and  inductive  co-ordination 
were  busy  throughout  their  full  allot- 

ment of  time. 
The  accident  prevention  bureau  put 

in  two  busy  days  even  though  but  two 
of  the  regular  members  of  the  bureau 
were  present  and  the  attendance  never 
exceeded  five  at  any  one  session.  The 
accident  prevention  program  was  thor- 

ough, efficient  and  destined  to  be  of 
value  to  the  companies  actively  sup- 

porting this  phase  of  the  work. 
Intensive  work  is  planned  by  all  di- 

visions for  the  next  quarter  in  order 
that  matters  may  be  brought  to  a  close 
at  the  Fresno  conclave  of  the  section 
in  March.  After  that  time  everybody 
will  be  more  than  busy  rounding  into 
final  shape  and  placing  in  working  order 
the  plans  and  activities  for  the  annual 
convention  of  the  National  Electric 
Light  Association  to  be  held  in  San 
Francisco  in  June.  A  complete  list  of 
those  attending  the  various  sessions  is 
as  follows: 

Abel,  J.  C— Western  States  Gas  &  Electric  Ckjm- 

pany,  Stockton. Adams,  Julian — Pacific  Electric  Railway  Com- 

pany, Los  Angeles. Affolter,  P.  H. — Garland-Affolter  Engineering 
Company,   San  Francisco. 

Ager,  R.  W. — Southern  California  Edison  Com- 
pany, Los  Angeles. 

Albert,  J.  C. — Bureau  of  Power  &  Light,  Los 
Angeles. 

Andrews,  C.  A. — Westinghouse  Electric  &  Man- 
ufacturing  Company,    San   Francisco. 

Baker,  W.  R. — Pacific  Gas  and  Electric  Com- 
pany, San  Francisco. 

Bell,  H.  P. — Key  System  Transit  Company,  San 
Francisco. 

Benham,  C.  F. — Great  Western  Power  Company, 
San  Francisco. 

Benson,  F.  H. — Pacific  Gas  and  Electric  Com- 
pany, San  Francisco. 

Blecksmith,  A.  F. — Duncan  Electric  Manufactur- 
ing Company. 

Bolser,  M.  O. — Bureau  of  Power  &  Light,  Los 
Angeles. 

Bowers,  N.  A. — Engineering  News-Record,  San 
Francisco. "  ̂Wi 
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Boyles,  R.  G. — Southern  California  Edison  Com- 
pany, Loa  Angeles. 

Brandt,  A.  U. — Pacific  Gas  and  Electric  Com- 
pany, San  Francisco. 

Bridges,  J.  E. — Westinghouse  Electric  &  Manu- 
facturing Company,  San  Francisco. 

Briggs,  J.  H. — Pacific  Gas  and  Electric  Com- 
pany, San  Francisco. 

Buehle,  E.  L. — Pelton  Water  Wheel  Company, 
San  Francisco. 

Buell,  H.  H. — Pacific  Gas  and  Electric  Company, 
San  Francisco. 

Bullis,  S.  M. — California  Oregon  Power  Com- 
pany, Medford,  Ore. 

Buswell,  J.  M.— San  Joaquin  Light  &  Power  Cor- 
poration, Fresno. 

Capek,  T.  S. — Pacific  Gas  and  Electric  Com- 
pany,   San   Francisco. 

Gates,  R.  H. — Southern  California  Edison  Com- 
pany, Loa  Angeles. 

Champreaux,  E.  G. — Pacific  Telephone  &  Tele- 
graph Company,  San  Francisco. 

Champion,  E,  L. — Municipal  Lighting  Depart- 
ment,   Pasadena. 

Cobb,  R.  M. — Pacific  Electric  Railway  Company, 
Los  Angeles. 

Coghlan,  9.  F. — Southern  California  Edison 
Company,  Los  Angeles. 

Coleman,  S.  W. — Coast  Counties  Gas  &  Electric 
Company,   Santa   Cruz. 

Cone,  D.  I, — Pacific  Telephone  &  Telegraph  Com- 
pany,  San   Francisco. 

Conrad,  L.  L. — Southern  California  Edison  Com- 
pany, Alhambra. 

Cook,  R.  E. — Pacific  Gaa  and  Electric  Company, 
San  Francisco. 

Copley,  A.  W. — Westinghouse  Electric  &  Manu- 
facturing Company,  San  Francisco. 

Corbett,  L.  J. — Pacific  Gas  and  Electric  Com- 
pany, San  Francisco. 

Cox,  H.  H.^ — Bureau  of  Power  &  Light,  Los  An- 
geles. 

Crellin,  A.  E. — Pacific  Gas  and  Electric  Com- 
pany, San  Francisco. 

Crilly,  J.  E. — ^Western  Electric  Company,  San 
Francisco. 

Crowell,  R. — Pacific  Gas  and  Electric  Company, 
San  Francisco. 

Cunningham,  J.  H, — General  Electric  Company, 
Loa  Angeles. 

Delany,  C.  H. — Pacific  Gas  and  Electric  Com- 
pany, San  Francisco. 

DeWitt,  C. — ^Pacific  Gas  and  Electric  Company, 
San  Francisco. 

Dreyer,  Walter — Pacific  Gaa  and  Electric  Com- 
pany, San  Francisco. 

Dueabury,  A.  L. — Western  States  Gas  &  Electric 
Company,  Stockton. 

Ellis,  F.  T. — Pacific  Gas  and  Electric  Company, 
San  Francisco. 

Estcourt,  V.  F. — Pacific  Gas  and  Electric  Com- 
pany, San  Francisco. 

Eveling,  G.  H.—- Pacific  Gas  and  Electric  Com- 
pany, S&n  Francisco. 

fields,  B.  W. — Postal  Telegraph  Cable  Company, 
San    Francisco. 

Findley,  R.  B. — General  Electric  Company,  San 
Francisco. 

Fisher,  E.  C. — Joint  Pole  Association,  San  Fran- 
cisco. 

Foster,  W.  J. — Western  Electro-Mechanical  Com- 
pany, Oakland. 

Fuller,  W.  J. — Bureau  of  Power  &  Light,  Los 
Angeles. 

Garman,  E.  B. — Bureau  of  Power  &  Light,  Los 
Angeles. 

Gaylord.  J.  C. — Southern  California  Edison  Com- 
pany, Los  Angeles. 

Gilcrist,  C.  F. — San  Joaquin  Light  &  Power 
Corporation,  Fresno. 

Hall,  A.  J. — Ontario  Power  Company,  Ontario. 
Harmon,  C.  R. — Manufacturer's  representative. 
Heckman,  G.  C. — Southern  California  Edison 

Company,  Big  Creek.  ' Henninger,  G.  R. — Journal  of  Electricity,  San Francisco. 

Heston,  W.  C. — Electrical  World,  San  Francisco. 
Hill,  G.  S. — Pacific  Gas  and  Electric  Company, 

San  Francisco. 
Hinson,  N.  B. — Southern  California  Edison  Com- 

pany, Los  Angeles. 
Hoist,  B.  C— W.  N.  Matthews  Corporation,  San 

Francisco. 

Hopkins,  R.  A. — Westinghouse  Electric  &  Manu- 
facturing Company,  Los  Angeles. 

Hutchinson.  C.  T. — Journal  of  Electricity,  San 
Francisco. 

Hutchinson,  E.  C. — Pelton  Water  Wheel  Com- 
pany, San  Francisco. 

Ingalls,  C.  E. — C.  E.  Ingalls,  Inc.,  San  Fran- cisco. 

Irwin,  Ernest — ^California  Independent  Telephone 
Association,  Pomona. 

Kasdorff,  W.  A. — ^Western  Union  Telegraph 
Company,   San  Francisco. 

Keesling,  H.  G. — Pacific  Gas  and  Electric  Com- 
pany, Oakland. 

Kellogg,  R,  B. — Southern  California  Edison  Com- 
pany, Los  Angeles. 

Kellogg,  R.  B. — Pacific  Gas  and  Electric  Com- 
pany, San  Francisco. 

Kennelly,  D.  J. — Southern  California  Edison 
Company,  Los  Angeles. 

Kephart,  S.  W. — Pacific  Telephone  &  Telegraph 
Company.  San  Francisco. 

Kimball.  G.  E. — Industrial  Accident  Commission, 
San  Francisco. 

Kirtley,  C.  J. — Pacific  Gaa  and  Electric  Com- 
pany, Oakland. 

Klauber,  L.  M. — San  Diego  Consolidated  Gas  & 
Electric  Company,  San  Diego. 

Knopp,  O.  A. — Pacific  Gas  and  Electric  Com- 
pany, San  Francisco. 

Lacy.  R.  W. — Santa  Monica  Bay  Telephone  Com- 
pany, Santa  Monica. 

Laidlaw,  H.  A. — Pacific  Gas  and  Electric  Com- 
pany, San  Francisco. 

Lawton,  R.  B. — Southern  California  Edison  Com- 
pany, Big  Creek. 

Leach,  F.  A.,  Jr. — Pacific  Gas  and  Electric  Com- 
pany,   San   Francisco. 

Lutge,  H.  V". — Pacific  Gas  and  Electric  Com- 
pany, San  Francisco. 

L'Hommedieu,  W.  P. — Westinghouse  Electric  & 
Manufacturing  Company,  San  Francisco. 

Lebenbaum,  Paul — Southern  Pacific  Company, 
San  Francisco. 

Lindblad.  W.  N. — Pacific  Gas  and  Electric  Com- 
pany, San  Francisco. 

Lisberger,  S.  J. — Pacific  Gas  and  Electric  C(Mn- 
pany,   San   Francisco. 

Mahon.  E.  L. — Pelton  Water  Wheel  Company, 
San  Francisco. 

May,  C.  C. — San  Diego  Consolidated  Gas  & 
Electric  Company,  San  Diego. 

Mayer,  F.  H. — Southern  California  Edison  Com- 
pany, Los  Angeles. 

McKee.  J.  D. — California  Oregon  Power  Com- 
pany, Medford.  Ore. 

Michener,  H. — Southern  California  Edison  Com- 
pany, Los  Angeles. 

Minor,  H.  H. — San  Joaquin  Light  &  Power  Cor- 
poration, Fresno. 

Moan,  A.  J. — The  Johns-Pratt  Company,  San 
Francisco. 

Monges,  R.  F. — General  Electric  Company,  San Francisco. 

Moore.  R,  D. — Southern  Pacific  Company. 
Morris,  J.  M. — Westinghouse  Electric  &  Manu- 

facturing Company,  Los  Angeles. 
Myers,  A.  J. — City  of  San  Francisco,  San  Fran- cisco. 

MacDonald,  G.  A. — Bureau  of  Power  &  Light, 
Los  Angelea. 

McCandless,  W.  A. — Southern  California  Tele- 
phone Company,  Los  Angeles. 

McDonald,  J.  E. — Joint  Pole  Committee,  Los  An- 

geles. Neill,  H.  F.— San  Francisco  &  Sacramento  Rail- road. 

Northmore,  E.  R. — Los  Angeles  Gas  &  Electric 
Corporation,  Los  Angeles. 

Nott,  L.  A. — Sangamo  Electric  Company,  San Francisco. 

Nott,  G.  E. — Southern  California  Telephone 
Company,  Los  Angeles. 

Ost,  P.  J- — City  of  San  Francisco,  San  Fran- 
cisco. 

Owen,  F.  B. — Pacific  Telephone  &  Telegraph Company. 

Owen,  L.  G. — Pacific  Gas  and  Electric  Company. 
San  Mateo. 

Peabody,  R.  M. — Southern  California  Edison 
Company,  Los  Angeles. 

Perrin,  L.  M. — City  of  San  Francisco,  San 
Francisco. 

Porter.  E.  Y. — Southern  Sierras  Power  Com- 
pany, Riverside, 

Powell,  R.  C. — Pacific  Gas  and  Electric  Com- 
pany, San  Francisco. 

Pride,  A.  W. — Westinghouse  Electric  &  Manu- 
facturing Company,  Emeryville. 

Quick,  R.  S. — Pelton  Water  Wheel  Company, 
San  Francisco. 

Robertson,  R.  R. — Bureau  of  Power  &  Light, 
Los  Angeles. 

Robinson,  D.  M. — Pacific  Gas  and  Electric  Com- 

pany. 
Russell,  S.  P. — H.  B.  Squires  Company,  San Francisco. 

Schnapp,  M.  H. — General  Electric  Company,  San 
Francisco. 

Schoch,  A.  J. — San  Diego  Consolidated  Gas  & 
Electric  Company,  San  Diego. 

Schoenberger,  E.  B. — Pacific  Gas  and  Electric 
Company,  San  Jose. 

Schnell,  C.  E. — San  Joaquin  Light  &  Power  Cor- 
poration, Fresno. 
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Searle.  G.  H. — Pacific  Gas  and  Electric  Com- 
pany, San  Francisco. 

Sharp,  H.  G. — Pacific  Coast  Steel  Company,  San 
Francisco. 

Smith.  Vinton — Standard  Underground  Cable 
Company,  Oalcland. 

Smith,  W.  C. — Genial  Electric  Company,  San 
Francisco. 

Snell.  T.  W. — Coast  Valley  Gas  &  Electric  Com- 
pany, Salinas. 

Stanley,  H.  E, — General  Electric  Company,  San 
Francisco. 

Steele,  E.  H. — Pacific  Gas  and  Electric  Com- 
pany,  San  Francisco. 

Steinbeck,  C.  E. — Pacific  Gas  and  Electric  Com- 
pany, San  Francisco. 

Stewart,  C.  E. — Southern  California  Edison  Com- 
pany, Los  Angeles. 

Stewart,  F.  E. — Pacific  Telephone  &  Telegraph 
Company,    San    Francisco. 

Stott,  J.  H. — Pacific  Gas  and  Electric  Company, 
San  Francisco. 

Sutclifl:e,  H.  F. — Pacific  Gas  and  Electric  Com- 
pany, San  Francisco. 

Talbott,  W.  H. — San  Diego  Consolidated  Gas  & 
Electric  Company,   San   Diego. 

Thompson.  J.  S. — Pacific  Electric  Manufacturing 
Company,  San  Francisco.    ■ 

Van  Bokkelen,  W.  R. — Coast  Counties  Gas  & 
Electric  Company,  Santa  Cruz. 

Wagner.  Charles — Market  Street  Railway  Com- 
pany, San  Francisco. 

Walker,  C.  W. — Ontario  Power  Company,  On- 
tario. 

Waltham.  R.  O. — California  Railroad  Commis- 
sion, San  Francisco. 

Weymouth,  C.  H. — Charles  C.  Moore  Company, 
Engineers,  Inc.,  San  Francisco. 

Whitney,  W.  G. — Pacific  Gas  and  Electric  Com- 
pany, San  Francisco. 

Wiggins,  C.  W. — San  Diego  Consolidated  Gas  & 
Electric  Company,  San  Diego. 

Wilkie,  F,  H.— Pacific  Gas  and  Electric  Com- 
pany, Oakland. 

Wilkins,  Roy — Pacific  Gas  and  Electric  Com- 
pany, San  Francisco. 

Wingard,  O.  W. — Bureau  of  Power  &  Light,  Los 
Angeles. 

Winter,  W.  L. — Westinghouse  Electric  &  Manu- 
facturing Company,  San  Francisco. 

Woodbridge,  J.  E. — Ford,  Bacon  &  Davis,  Inc., 
San  Francisco. 

Wright,  E.  M. — Pacific  Gas  and  Electric  Com- 
pany, San  Francisco. 

Yeager,  L.  B. — Los  Angeles  Railway  Corpora- 
tion, Los  Angeles. 

Young,  C.  E. — Pacific  Gas  and  Electric  Com- 
pany, San  Francisco. 

Commercial  Section  Executive 
Committee  Meeting  Report 

The  executive  committee  of  the  Com- 
mercial Section  of  the  Pacific  Coast 

Electrical  Association  met  at  the  Pal- 
ace Hotel,  San  Francisco,  Calif.,  Jan.  9 

at  10  a.m.  A.  M.  Frost,  manager  of 
sales,  San  Joaquin  Light  &  Power  Cor- 

poration, Fresno,  Calif.,  and  chairman 
of  the  committee,  presided,  while  J.  L. 
Moulton  officiated  as  secretary  pro  tem. 
The  meeting  was  largely  taken  up  with 
reports  of  the  various  committee  chair- 

men and  with  discussions  of  papers  for 
the  annual  convention  to  be  held  at  San 
Francisco  the  week  of  June  15,  1925. 

Mr.  Moulton  as  chairman  of  the  elec- 
tric transportation  bureau  presented  a 

report  for  that  bureau,  and  the  report 
of  the  appliance  bureau  was  presented 
by  the  chairman,  H.  C.  Goldrick,  spe- 

cialty sales  manager.  Western  Electric 
Company,  Los  Angeles,  Calif.  H.  K. 
Griffin  of  the  Western  States  Gas  & 
Electric  Company,  Stockton,  Calif.,  re- 

ported on  the  customer  relations  bureau 

and  described  briefly  an  employees' 
manual  that  is  being  drawn  up  by  the 
bureau.  A  report  of  the  Lighting  Bu- 

reau was  presented  by  the  chairman, 
H.  M.  Crawford,  sales  manager.  Pacific 
Gas  and  Electric  Company,  San  Fran- 

cisco, who  told  of  the  various  activities 
of  the  lighting  bureau.  V.  W.  Hartley 
reported  on  the  Home  Lighting  Con- 

test and  the  follow-up  that  has  been 
made  effective  by  the  electrical  indus- 

try. Clark  Baker  of  National  Lamp 
Works   of   General   Electric   Company, 

Oakland,  Calif.,  described  the  lighting 
school  that  is  to  be  held  in  Los  An- 

geles, beginning  Jan.  19,  and  in  San 
Francisco,  beginning  Feb.  2,  and  gave 
considerable  detail  of  the  course  to  be 
presented,  as  well  as  the  personnel  of 
the  faculty.  Roy  C.  Bragg,  chairman 
of  the  electric  cooking  and  heating  bu- 

reau, reported  for  that  bureau,  and 
H.  E.  Sandoval,  manager  electric  sales. 
Pacific  Gas  and  Electric  Company,  San 
Francisco,  presented  the  report  of  the 
power  bureau.  E.  G.  Stahl  of  the  San 
Joaquin  Light  &  Power  Corporation  re- 

ported for  the  subcommittee  on  elec- 
tricity in  agriculture.  Roy  C.  Bragg, 

H.  C.  Goldrick  and  G.  W.  Barker  were 
appointed  by  the  executive  committee 
to  attend  the  meeting  of  the  Commer- 

cial National  Section,  to  be  held  at  New 

York  City  March  17-19. 
The  next  meeting  of  the  executive 

committee  of  the  Commercial  Section 
will  be  held  at  Fresno,  Calif.,  April  3 
and  4.  This  will  be  a  conclave  and 
executive  meeting  and  will  be  held  in 
the  San  Joaquin  Light  &  Power  Cor- 

poration's building. 

Purchasing  and  Stores  Section  to 
Meet  in  February. — Tlie  Purchasing  and 
Stores  Section  of  the  P.C.E.A.  will  hold 
a  conclave  meeting  at  the  San  Joaquin 
Light  &  Power  Building,  Fresno,  Calif., 
Feb.  10  and  11. 

Publicity  Section  to  Hold  Meeting  in 
Fresno. — A.  C.  Joy,  chairman  of  the 
Publicity  Section  of  the  P.C.E.A.,  has 
called  a  meeting  of  that  section  for 
Jan.  31.  The  meeting  will  be  held  in 
the  committee  room  of  the  San  Joaquin 
Light  &  Power  Building,  Fresno,  Calif., 
and  will  convene  at  10  a.m.  The  sec- 

tion will  outline  papers  to  be  prepared 
in  advance  of  the  coming  P.C.E.A.  con- 
vention. 

G.  E.  Company  Disposes  of  Stock 
in  Electric  Bond  &  Share 

The  board  of  directors  of  the  General 
Electric  Company,  at  a  special  meeting 

in  New  Y'ork  City  on  Dec.  30,  1924, 
took  action  whereby  the  company  will 
dispose  of  its  holdings  in  the  Electric 
Bond  &  Share  Company.  The  method 
by  which  this  will  be  done  is  explained 
in  the  following  statement  issued  to  the 
stockholders  of  the  General  Electric 
Company  under  date  of  Dec.  30  and 
signed  by  Owen  D.  Young,  chairman  of 
the  board  of  directors,  and  Gerard 
Swope,  president  of  the  company: 

"The  General  Electric  Company,  hav- 
ing decided  to  dispose  of  all  of  its 

shareholdings  in  the  Electric  Bond  & 
Share  Company,  will  do  so  by  organiz- 

ing a  new  corporation  under  the  laws 
of  the  State  of  New  York  with  an  au- 

thorized capital  stock  of  1,802,870 
shares  without  par  value  (being  the 
same  number  of  shares  as  the  out- 

standing common  stock  of  the  General 
Electric  Company)  and  by  transferring 
to  such  new  corporation: 

*'{a.)  300  shares  of  the  6  per  cent  cumulative 
preferred  stock  of  the  Electric  Bond  &  Share 
Company,  having  a  par  value  of  §30,000,  and 
"(b)  250,000  shares  of  the  common  stock  of 

the  Electric  Bond  &  Share  Company  (being  the 
entire  common  stock),  having  a  par  value  of 
$25,000,000,  and  now  paying  dividends  at  the 
rate  of  8  per  cent  per  annum. 

"The  new  corporation,  in  considera- 
tion of  such  transfer,  will  distribute  its 

shares  to  the  stockholders  of  record  of 

the  General  Electric  Company  as  of 
Jan.  15,  1925,  ratably  in  proportion  to 
their  holdings;  that  is  to  say,  one  share 
of  stock  of  the  new  corporation  to  each 
General  Electric  share.  This  distribu- 

tion will  be  made  on  Feb.  1,  1925,  or  as 
soon  thereafter  as  the  necessary  legal 
steps  can  be  taken,  when  certificates 
for  shares  of  the  new  corporation  will 
be  mailed  to  all  stockholders  of  the  Gen- 

eral Electric  Company. 

Municipal  Water  System  Salaries 
Not  Exempt  From  Tax 

A  careful  study  is  being  made  by 
Senator  Shortridge  of  California  of  the 
ruling  made  by  the  Commissioner  of 
Internal  Revenue,  in  which  he  finds, 
among  other  things,  that  compensation 
received  for  services  for  a  munici- 

pally-owned water  system  is  not  exempt 
from  income  tax.  Senator  Shortridge 
states  that  he  is  not  as  yet  prepared 
to  say  that  the  ruling  is  in  any  way 
unjust,  but  he  believes  the  status  of 
state  and  municipal  employees  in  the 
service  of  publicly  owned  utilities 
should  be  considered  very  carefully  be- 

fore this  ruling  is  accepted.  The  com- 
missioner's finding  in  this  connection 

was  handed  down  Sept.  1,  1924.  It 
follows: 

In  deciding  whether  or  not  any  particular 
activity  in  which  a  state  or  municipality  may 
be  engaged  is  a  governmental  function,  the  atti- 

tude of  the  federal  rather  than  the  state  author- 
ities should  govern. 

The  compensation  received  for  services  ren- 
dered in  connection  with  a  municipally  owned 

water  system  is  not  exempt  from  income  tax. 
Advice  is  requested  relative  to  the  application 

of  the  principles  set  forth  in  Solicitor's  Opinion 
152  (C.B.  II-2,  93),  where  it  was  held  that  the 
compensation  of  employees  of  a  street  railway 
owned  and  operated  by  a  municipality  was  not 
exempt  from  federal  income  tax  under  the 
Revenue  Act  of  1921,  upon  the  theory  that  the 
operation  of  a  street  railway  is  not  a  govern- 

mental function  of  a  city. 
In  deciding  whether  or  not  any  particular 

activity  in  which  a  state  or  municipality  may  be 
engaged  is  a  governmental  function,  the  attitude 
of  the  federal  rather  than  the  state  authorities 
should  govern.  [See  St.  Louis  Cotton  Compress 
Co.  V.  Arkansas,  260  U.  S.  346  ;  Boston  &  Maine 
Railroad  v.  United  States,  265  Fed.  678  (T.  D. 
3004)  ;  Lane  Timber  Co.  v;  Hynson,  T.  D.  3592 ; 
Bulletin  III-22,  22  ;  Boise  Title  &  Trust  Co.  v. 
Evans,  295  Fed.  223  (T.  D.  3551  ;  Bulletin  III-8, 
10).]  Where  there  is  a  substantial  difference  of 
opinion  among  the  state  courts  and  no  ruling 
of  any  federal  court,  the  decisions  of  those 
courts  holding  a  certain  activity  to  be  non- 

governmental should  be  followed  in  every  state, 
regardless  of  the  rulings  of  individual  states  to 
the  contrary.  The  existence  of  a  well-founded 
or  rational  doubt  as  to  the  character  of  the 
activity  should  be  considered  as  equivalent  to  the 
denial  of  a  claim  for  exemption  on  behalf  of  an 
employee.  In  general,  the  rule  that  exemptions 
from  taxation  are  to  be  strictly  construed  should 
be  applied  and  no  intendment  should  be  taken  in 
favor  of  the  taxpayer  in  doubtful  cases.  (See 
Wright  v.  Georgia,  etc.,  R.  E.  Co.,  216  U.  S. 

420.) 

In  the  brief  filed  on  behalf  of  the  employees 
of  the  municipally  owned  waterworks  system, 
decisions  of  the  courts  of  the  state  holding  tljat 
the  operation  of  a  waterworks  system  of  a  city 
is  an  exercise  of  a  governmental  function  are 
cited.  The  United  States  District  Court  for  the 
District  of  Massachusetts  on  May  21,  1924,  how- 

ever, decided  that  compensation  received  for 
services  rendered  in  connection  with  a  munici- 

pally owned  water  system  was  not  exempt  from 
income  tax.  (Metcalfe  v.  Eddy,  unreported  to 
date.)  This  appears  to  be  in  harmony  with  the 
rulings  of  the  federal  courts  holding  municipal 
waterworks  to  be  non-governmental  in  cases 
other  than  those  involving  income  taxes  (Wi- 

nona V.  Botzet,  169  Fed.  321),  as  well  as  with 
the  weight  of  authority  among  the  states,  and 
should  be  followed  in  all  cases,  irrespective  of 
the  attitude  of  the  courts  or  statutes  of  the  indi- vidual  states. 

Inquiry  is  also  made  as  to  whether  or  not  the 
ruling  set  forth  in  Solicitor's  Opinion  152  should 
be  made  retroactive  under  the  Revenue  Act  of 
1921.  In  the  opinion  of  this  office  that  ruling 
necessarily  controls  all  cases  arising  under  the 
Act  referred  to. 
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Essay    Contest   Is   Discussed   at 
Association  Meetings 

Talks  by  two  high  school  students, 
Arthur  Wuth  and  Russell  Dondanville, 
both  of  Denver,  Colo.,  were  the  out- 

standing features  of  the  annual  joint 
midwinter  meeting  of  the  Rocky  Moun- 

tain Division  of  the  National  Electric 
Light  Association  and  the  Colorado 
Public  Service  Association,  held  in  Den- 

ver Dec.  18.  The  boys,  both  speakers 
of  unusual  ability,  were  assigned  the 
responsibility  of  determining,  by  per- 

sonal contact,  the  effect  upon  students 
of  the  recent  Better  Home  Lighting 
Essay  contest.  They  gave  the  results 
of  their  investigation  to  the  utility  men 
in  ten-minute  speeches.  Both  boys  have 
won  awards  for  public  speaking,  and 
the  capable  manner  in  which  they  cov- 

ered their  subjects  made  a  deep  im- 
pression upon  the  utility  representa- 

tives. 
C.  N.  Stannard,  vice-president  and 

general  manager  of  the  Public  Service 
Company  of  Colorado,  regional  director 
of  the  essay  contest  activities,  and  S.  W. 
Bishop,  manager  of  the  Electrical  Co- 

operative League  of  Denver,  under 
whose  auspices  the  Denver  contest  was 

COMING  EVENTS 

Electrical    Contractors  and   Dealers'    Association 
of  San  Francisco — 

Annual    Banquet — Whitcomb    Hotel.    San    Fran- 
cisco, Calif. 

Jan.  17,  1925 

Pacific  Division  Electrical  Supply  Jobbers*  Asso- 
ciation— 
Annual  Meeting — Del  Monte,  Calif. 

Jan.  29-31,  1925 

California  Electragists — 

Quarterly  Meeting — Sacramento,  Calif. 
Feb.  13-14,  1925 

New    Mexico     Electrical    Association  — 

Annual  Convention — Albuquerque,  N.  M. 
Feb.  16-18,  1925 

Commercial  National  Section,  N.E.L.A. — 
New  York,  N.  Y. 
March  17-19,  1925 

Southwestern  Public  Service  Association — 

Annual  Convention — Rice  Hotel,  Houston,  Texas 
May  5-8,  1925 

Electrical  Supply  Jobbers'  Association —    
Annual  Convention — Hot  Springs,  Va. 

June   1-6,  1925 

National  Electric  Light  Association — 
Annual  Convention — San  Francisco,  Calif. 

June  15-19,  1925 

held,  also  reported.  In  the  opinion  of 
these  two  speakers,  the  contest  was  a 
tremendous  success. 

J.  J.  Withrow  of  the  Sheridan  Elec- 
tric Company,  Sheridan,  Wyo.,  led  the 

discussion  on  the  essay  contest.  He 
conducted  the  most  successful  contest 

recorded  in  the  Rocky  Mountain  terri- 
tory. Out  of  800  students  who  enrolled 

in  the  contest  he  was  able  to  obtain 
return  of  735  completed  essays. 

In  the  opinion  of  the  delegates  to  the 
Denver  conference,  the  contest  should 
be  .held  annually,  for  the  interest  that 
was   aroused  among  adults   as  well  as 

the  school  children  indicates  that  the 
entire  utility  industry  has  greatly  bene- 

fited, especially  from  the  standpoint  of 
public  relations. 
Approximately  120  electric,  gas, 

street  railway  and  telephone  company 
representatives  attended  the  Denver 
meeting.  One  session  was  presided 
over  by  W.  P.  Southard,  president  of 
the  Colorado  association.  C.  A.  Sem- 
rad,  president  of  the  Rocky  Mountain 
Division  of  the  N.E.L.A.,  presided  at 
the  other. 

RUSSELL  DONDANVILLE. 

Discussion  covered  a  wide  range  of 
subjects,  including  natural  gas;  traffic 
problems  as  they  relate  to  the  public 
utility  industry  as  a  whole;  cooperation 
of  the  utilities  and  the  institutions  of 
higher  education;  merchandising;  the 

work  of  women's  public  relations  com- 
mittees; rural  extension  problems  and 

kindred  topics. 

Pacific  Coast  Jobbers  to  Meet  at  Del 
Monte. — The  annual  meeting  of  the  Pa- 

cific Division  of  the  Electrical  Supply 
Jobbers'  Association  will  be  held  at  the 
Hotel  Del  Monte,  Del  Monte,  Calif., 
Jan.  29-31.  Officers  for  the  coming 
year  will  be  elected  at  this  meeting, 
which  is  the  first  one  to  be  held  in  1925. 

Washington   Water   Power    Commer- 
cial   Department    Holds    Banquet. — The 

commercial  department  of  The  Wash- 
ington Water  Power  Company,  Spo- 

kane, Wash.,  held  its  annual  banquet  at 
the  Davenport  Hotel  on  the  evening  of 
Dec.  30.  Lewis  A.  Lewis,  sales  man- 

ager, presided  and  complimented  the 
department  upon  the  excellent  results 
shown  during  1924  in  Spokane,  where 
the  sales  of  merchandise  showed  an  in- 

crease over  the  previous  year.  Most  of 
the  local  retailers  have  reported  a  de- 

crease in  volume  for  1924  as  compared 
with  1923.  Entertainment  was  pro- 

vided by  various  members  of  the  de- 
partment. 

Construction  of  Pit  4  Plant  to  Be 
Started  in  1925.— The  Pacific  Gas  ̂ nd 
Electric  Company,  San  Francisco,  Calif., 
has  announced  that  construction  work 
on  the  Pit  4  generating  plant  of  the 
company  on  Pit  River  in  northern  Cali- 

fornia will  be  started  in  1925.  This 
plant,  according  to  early  estimates,  will 
have  a  capacity  of  135,000  hp.  when 
completed  and  will  cost  in  the  neighbor- 

hood of  $15,000,000.  It  is  planned  to 
spend  approximately  one-sixth  of  this 
amount  for  work  to  be  done  during  the 
present  year.  Details  of  design  and 
construction  have  not  been  announced 
by  the  company. 

San   Diego   Club   Elects   Officers 
at  Annual  Meeting 

Hugo  Kuehmsted  and  Herb  Rose 
were  named  as  the  friendly  rivals  for 
the  presidency  of  the  Electric  Club  of 
San  Diego,  Calif.,  by  the  nominating 
committee,  as  reported  to  the  club  at 
its  Jan.  6  meeting.  The  election  of  offi- 

cers was  held  at  the  annual  meeting 
and  banquet  Jan.  13  at  the  Cabrillo 
Cafe,  the  former  power  company  office 
building  now  turned  restaurant. 

For  first  vice-president,  Bruno  Barth 
and  H.  H.  Watson  were  put  up  for 
choice,  while  C.  C.  Clardy  and  William 
Ellison  vied  for  the  second  vice-presi- 

dency. The  secretary-treasurership  was 
left  to  the  club  for  decision  between 
the  incumbent,  Guy  Miller,  and  Charles 
Stevens. 

As  candidates  for  the  executive  com- 
mittee of  five  the  following  were  named 

by  the  nominating  committee:  William 
Boyce,  W.  A.  Cyr,  G.  H.  P.  DelLmann, 
Al  May,  Carl  Wiggins,  E.  R.  Damarus, 
Ralph  Zink,  Sam  Hall,  Evan  Shaeffer! 
and  Walter  Rainey. 

The  nominating  committee  this  year 
as  appointed  by  G.  H.  P.  Dellmann,  re- 
tiring  president,  was  composed  of  Wal- 

ter Wurfel,  chairman;  Jess  Zwiener,  Al 
May,  Bruno  Barth  and  C.  L.  Lawrie. 

COMING    PACIFIC    COAST   ELECTBICAL, 

ASSOCIATION  MEETINGS 

Publicity  Section — 
San   Joaquin  Light  &   Power   Building,    Fresno,  > 

Calif. 
Jan.  31,  1925. 

Purchasing:  and  Stores  Section — 
San   Joaquin   Light    &   Power   Building,   Fresno, 

Calif. 
Feb.  10-11,  1925 

Technical  Section — 
Conclave    and   Executive   Meeting — San   Joaquin 

Light  &  Power  Building,  Fresno,  Calif. 
March  25-27,  1925 

Commercial  Section — 
Conclave    and    Executive    Meeting — San    Joaquin 

Light  &  Power  Building,  Fresno,  Calif. 
April  3-4,  1925 

California    Electragists    to    Hold 
Quarterly  Meeting 

The  California  Electragists  will  hold 
their  regular  quarterly  meeting  at  Sac- 

ramento, Calif.,  Feb.  14,  1925.  Walter 
F.  Price,  executive  secretary,  has  made 

arrangements  with  the  Southern  Pa- 
cific Company  for  the  use  of  the  steam- 

er Navajo  for  those  members  from  the 
San  Francisco  Bay  territory  and  others 
who  wish  to  make  the  trip  to  Sacra- 

mento by  boat.  The  Navajo  will  leave 
San  Francisco  at  5:30  p.m.  Friday, 
Feb.  13,  and  will  arrive  in  Sacramento 
early  the  following  morning.  The  exec- 

utive committee  meeting  will  be  held  at 
9  a.m.  Saturday,  Feb.  14,  and  there 

will  be  an  open  meeting  at  1  o'clock  on the  same  date.  The  boat  party  will 
leave  Sacramento  on  the  return  trip  at 
6  p.m.,  Feb.  14,  and  will  arrive  in  San 
Francisco  about  9  a.  m.  the  following 
day. 

The  round  trip  fare,  including  dinner, 
midnight  lunch  and  breakfast  on  the 
boat  each  way,  is  $12.  Reservations 
should  be  made  immediately.  Tickets 
may  be  secured  only  from  Walter  F. 
Price,  executive  secretary,  California 
Electragists,  318  New  Call  Building, 
San  Francisco. 
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Personals 

Curtis  B.  Hawley,  vice-president  and 
general  manager  of  the  Inter-Mountain 
Electric  Company,  Salt  Lake  City,  Utah, 
was  recently  elected  president  of  the 
Eocky  Mountain  Electrical  Cooperative 
League  and  chairman  of  the  board  of 
trustees  of  that  organization.  Mr. 
Hawley  is  one  of  the  most  prominent 
and  active  men  of  the  electrical  indus- 

try in  the  Intermountain  section.     He 

was  born  in  Salt  Lake  City  in  1872.  In 
1888  he  finished  his  high  school  work 
and  entered  the  Rio  Grande  Railroad 
shops  in  Salt  Lake  City  as  a  mechanic. 
In  his  spare  time  he  studied  electrical 
engineering,  and  a  short  time  later  he 
obtained  a  position  as  engineer  in  one 
of  the  first  lighting  plants  established 
in  Salt  Lake  City.  After  a  short  time 
he  left  to  accept  the  position  of  master 
mechanic  with  the  street  railway  com- 

pany of  that  city,  remaining  there  three 
years.  After  a  short  absence  from  Salt 
Lake,  he  returned  and  entered  the  elec- 

trical contracting  business,  organizing 
the  Utah  Electrical  Company,  a  small 
corporation  with  a  capital  of  $5,000. 
The  business  grew,  and  in  1906  Mr. 
Hawley,  together  with  Lafayette  Han- 
chett,  who  is  now  president  of  the 
Utah  Power  &  Light  Company,  and  two 
other  associates,  bought  the  Inter- 
Mountain  Electric  Company.  Under 
Mr.  Hawley's  management  the  business 
has  expanded  greatly.  In  addition  to 
his  active  participation  in  league  af- 

fairs and  in  matters  pertaining  to  the 
upbuilding  of  the  electrical  industry  in 
liis  territory,  Mr.  Hawley  gives  gen- 

erously of  his  time  and  his  ability  in 
furthering  the  civic  interests  of  his  city 
and  the  general  welfare  of  the  State 
of  Utah.  In  1920  and  1921  he  served  as 
president  of  the  Salt  Lake  City  Cham- 

ber of  Commerce,  and  has  been  instru- 
mental in  the  success  of  a  number  of 

community  enterprises. 

J.  W.  Bridger,  salesman  for  the  West- 
inghouse  Electric  &  Manufacturing 
Company,  recently  returned  to  his  posi- 

tion in  Denver,  Colo.,  after  a  seven 
months'  leave  of  absence. 

D.  C.  Barnes,  formerly  manager  of 
the  central  district,  Puget  Sound  Power 
&  Light  Company,  Seattle,  Wash.,  and 
now  vice-president  of  the  company  with 
headquarters  in  Boston,  Mass.,  recently 
spent  two  weeks  in  Seattle.  He  ex- 

pects to  visit  the  Coast  at  least  once  a 

year. 
Arthur  Kempston,  formerly  \^'ith 

Chas.  T.  Phillips  &  Company,  consult- 
ing engineers  of  Los  Angeles,  Calif., 

has  been  made  assistant  manager  of 
the  Majestic  Electric  Appliance  Com- 

pany, San  Francisco,  Calif. 
J.  H.  Cunningham,  General  Electric 

Company,  Los  Angeles,  Calif.,  recently 
spent  some  time  in  San  Francisco  while 
in  attendance  at  the  session  of  the 
P.C.E.A.  Technical  Section  meeting. 

R.  G.  Boyles,  superintendent  of  dis- 
tribution, Southern  California  Edison 

Company,  Los  Angeles,  Calif.,  was  an 
attendant  at  the  recent  meeting  of  the 
P.C.E.A.  Technical  Section  held  in  San 
Francisco,  Calif.,  recently. 

Frank  A.  Ketchem,  general  manager 
of  the  merchandising  department  of  the 
Western  Electric  Company,  New  York 
City,  is  visiting  on  the  Pacific  Coast. 
Mr.  Ketchem  will  take  in  all  of  the 
Coast  offices  of  the  company  before  re- 

turning to  his  office. 
I.  U.  Muffley,  resident  manager  of 

the  Puget  Sound  Power  &  Light  Com- 
pany at  Wenatchee,  Wash.,  was  chair- 
man of  the  committee  in  charge  of 

street  decorations  in  that  city  during 
the  recent  holiday  season. 

W.  F.  Hynes,  electrical  engineer  of 
Portland,  Ore.,  was  a  recent  visitor  in 
San  Francisco,  Calif. 
Murray  Bourne,  San  Joaquin  Light  & 

Power  Company,  Fresno,  Calif.,  recent- 
ly paid  a  visit  to  San  Francisco,  Calif. 
H.  L.  Rubardt,  Los  Angeles,  Calif., 

has  purchased  Quick's  Electric  Shop, 
4505  South  Vermont  Avenue,  that  city. 
Using  the  same  firm  name,  he  will  man- 

ufacture and  stock  radio  equipment,  in 
addition  to  retailing  electrical  equip- 

ment and  contracting. 

William  Hoflich,  formerly  associated 
with  Glenn  W.  Willard  in  the  Albany 
Electric  Store,  Albany,  Ore.,  recently 
became  local  agent  for  Delco  farm 
lighting  units,  Frigidaire  refrigerators 
and  Savage  washing  machines.  He  will 
have  headquarters  in  the  Willard  Elec- 
R.  B.  Kellogg,  superintendent  of 

steam  generation  for  the  Southern  Cali- 
fornia Edison  Company,  Los  Angeles, 

Calif.,  was  an  attendant  at  the  Pacific 
Coast  Electrical  Association's  Technical 
Section  meeting  held  Jan.  7-9  in  San 
Francisco,  Calif. 

S.  Arnold  King,  for  many  years  in 
the  service  of  the  Pacific  Power  &  Light 
Company,  Portland,  Ore.,  in  various  ca- 

pacities, and  more  recently  lineman  and 
trouble  man  at  Hood  River,  Ore.,  has 
been  promoted  to  be  line  foreman  at 
Astoria,  Ore. 

Guy  W.  Talbot,  president.  Pacific 
Power  &  Light  Company,  Portland, 
Ore.,  recently  visited  San  Francisco, 
Calif.,  for  the  purpose  of  a  business 
conference.  W.  T.  Neill,  superintendent 
of  rates  and  service  for  the  same  com- 

pany, accompanied  liim. 
R.  C.  W.  Libbey,  representative  of 

Landers,  Prary  &  Clark,  New  Britain, 
Conn.,  in  the  Intermountain  territory,  is 
attending  a  sales  conference  at  the  fac- 

tory. While  East  Mr.  Libby  expects  to 
visit  his  old  home  in  Boston,  Mass. 

C.  E.  Schnell,  electrical  designing 
engineer,  San  Joaquin  Light  &  Power 
Corporation,  Fresno,  Calif.,  attended 
the  recent  meeting  of  the  Technical 
Section  of  the  Pacific  Coast  Electrical 
Association  held  in  San  Francisco. 

George  R.  Randall,  president  and  gen- 
eral manager  of  the  Salt  Lake  Electric 

Supply  Company,  Salt  Lake  City,  Utah, 
was  recently  elected  vice-president  of 
the  Rocky  Mountain  Electrical  Coopera- 

tive League. 
G.  C.  Heckman,  superintendent  of 

electrical  construction  on  the  Big  Creek 
project  of  the  Southern  California  Edi- 

son Company,  Los  Angeles,  Calif.,  at- 
tended the  meeting  of  the  Technical 

Section  of  the  Pacific  Coast  Electrical 
Association  held  recently  in  San  Fran- 

cisco, Calif. 
Glenn  W.  Willard,  formerly  associ- 

ated with  William  Holflieh  in  the  Al- 
bany Electric  Store,  Albany,  Ore.,  has 

purchased  the  latter's  interest.  The 
new  establishment  will  be  known  as  the 
Willard  Electric  Store  and  will  engage 
in  a  general  contractor-dealer  business. 

R.  C.  Moeller,  general  manager  of 
the  Providence  Insulated  Wire  Com- 

pany, Providence,  R.  I.,  has  just  made 
a  trip  to  Pacific  Coast  points. 

H.  L.  Melvin,  electrical  engineer  with 
the  Washington  Water  Power  Company, 
Spokane,  Wash.,  since  August,  1922,  has 
resigned  to  take  a  position  in  the  engi- 

neering department  of  the  Electric  Bond 
&  Share  Company,  New  York.  In  his 
new  position,  which  he  enters  upon  Jan. 
15,  he  will  specialize  in  power  trans- 

mission. Mr.  Melvin  graduated  with  a 
B.  S.  degree  from  Washington  State 
College,  Pullman,  in  1911.  After  grad- 

uation he  spent  a  year  in  the  testing 
department  of  the  General  Electric 
Company,  Schenectady,  N.  Y.,  and  in 
1912  returned  to  Washington  State  Col- 

lege as  instructor  in  electrical  engineer- 
ing, remaining  until  1916.  In  1917  he 

completed  a  year's  study  in  the  Massa- 
chusetts Institute  of  "Technology,  re- 

ceiving a  master's  degree  in  electrical 

engineering,  and  immediately  there- 
after took  a  position  in  the  engineering 

department  of  the  Utah  Power  &  Light 
Company,  Salt  Lake  City,  Utah.  He 
went  to  the  Washington  Water  Power 
Company  in  April,  1920,  and  was  made 
electrical  engineer  two  years  later.  Mr. 
Melvin  is  past  chairman  of  the  Spokane 
section  of  the  American  Institute  of 
Electrical  Engineers. 
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Bernhard  Badrian,  since  1917  district 
manager  of  the  Hurley  Machine  Com- 

pany, with  headquarters  at  San  Fran- 
cisco, Calif.,  has  resigned  from  the  em- 

ploy of  that  company  to  engage  in  busi- 
ness for  himself  as  a  manufacturers' 

representative.  Mr.  Badrian  has  opened 
offices  in  the  Rialto  Building,  San  Fran- 
cisco. 

Al  and  J.  E.  Podesta,  under  the  firm 
name  of  Podesta  Bros.,  have  opened  a 
fully  equipped  electrical  shop  at  88 
Main  Street,  Jackson,  Calif.  In  addi- 

tion to  handling  appliances  and  general 
electrical  merchandise,  the  concern  does 
repairing  and  contracting. 

William  P.  Bear,  manager  of  the  Pa- 
cific Radio  Exposition  held  in  the  Civic 

Auditorium,  San  Francisco,  Calif.,  1924, 
has  joined  the  force  of  the  Magnavox 
Company,  Oakland,  Calif. 

R.  Wolfsberg,  until  recently  manager 
of  the  Los  Angeles,  Calif.,  office  of  Al- 

lied Industries,  Inc.,  has  resigned  to  go 
into  business  for  himself. 
L.  D.  Beach,  electrical  engineer, 

Long-Bell  Lumber  Company,  Longview, 
Wash.,  was  the  principal  speaker  at  the 
December  meeting  of  the  Seattle  sec- 

tion of  the  A.LE.E. 

A.  M.  Frost,  sales  manager,  San  Joa- 
quin Light  &  Power  Corporation,  Fres- 

no, Calif.,  was  a  recent  visitor  in  San 
Francisco,  Calif.  While  there  he  at- 

tended the  meeting  of  the  Technical 
Section  of  the  P.C.E.A. 

R.  A.  Sharon,  until  recently  city  sales 
superintendent,  Standard  Oil  Company, 
Bakersfield,  Calif.,  has  been  appointed 
an  assistant  sales  manager  for  the 
Great  Western  Power  Company,  San 
Francisco,  Calif.  A  native  of  San  Fran- 

cisco, Mr.  Sharon  attended  the  Oakland 
High  School  and  Phillips  Exeter  Acad- 

emy, Exeter,  N.  H.,  and  was  graduated 
froni  Yale  University  in  1912,  having 
specialized  in  electrical  engineering.  He 
entered  the  employ  of  the  City  Electric 
Company,  San  Francisco,  where  he  was 
an  industrial  power  salesman  until  1918, 
when  he  enlisted  in  the  army.    While  in 

service  he  received  a  commission  as 
second  lieutenant  in  the  Air  Service. 
Upon  being  discharged  from  the  army 
he  became  associated  with  the  Standard 

Oil  Company  at  Portland,  Ore.,  as  sales- 
man. He  was  promoted  to  the  position 

of  service  station  superintendent  at 
Seattle,  Wash.,  for  that  company  and 
later  held  a  similar  position  at  Sacra- 

mento, Calif. 

R.  A.  Hopkins  and  John  Morris,  of 
the  Los  Angeles,  Calif.,  office  of  the 
Westinghouse  Electric  &  Manufactur- 

ing Company,  were  recent  visitors  in 
San  Francisco,  Calif.  While  there  they 
attended  the  Pacific  Coast  Electrical  As- 

sociation's Technical  Section  meeting. 
J.  C.  Alberts,  superintendent  test  de- 

partment, and  H.  H.  Cox,  superintend- 
ent substations.  Bureau  of  Power  and 

Light,  Los  Angeles,  Calif.,  recently 
journeyed  to  San  Francisco  to  be  pres- 

ent at  the  meeting  of  the  P.C.E.A. 
Technical  Section  meeting. 

K.  I.  Dazey,  San  Francisco,  Calif., 
distributor  for  the  Commercial  Truck 
Company,  has  just  returned  after  a  four 
weeks'  trip  throughout  the  East,  in- 

cluding an  inspection  of  the  factory  of 
the  Commercial  Truck  Company  and 
investigations  of  operative  conditions  in 
the  larger  Eastern  cities. 

J.  A.  Hale,  assistant  chief  engineer, 
Utah  Power  &  Light  Company,  Salt 
Lake  City,  Utah,  is  a  member  of  the 
committee  of  the  Utah  section  of  the 
American  Society  of  Civil  Engineers 
that  is  making  preliminary  plans  for 
the  program  for  the  annual  convention 
of  the  society  to  be  held  in  Salt  Lake 
City  July  8-11,  1925. 
H.  H.  Courtright,  manager.  Valley 

Electrical  Supply  Company,  Fresno, 
Calif.,  was  recently  in  San  Francisco, 
Calif.,  on  business. 
M.  E.  Wagner,  Western  Electric 

Company,  New  York  City,  N.  Y.,  re- 
cently paid  a  visit  to  San  Francisco, 

Calif. 

R.  B.  Lawton,  division  superintend- 
ent of  generation  in  charge  of  the  Big 

Creek  plants  of  the  Southern  California 
Edison  Company,  Los  Angeles,  Calif., 
was  among  those  who  attended  the 
meeting  of  the  Technical  Section  of  the 
Pacific  Coast  Electrical  Association  held 

in  San  Francisco,  Calif.,  Jan.  7-9. 
Roderick  McRae,  recently  line  fore- 

man at  Astoria,  Ore.,  for  the  Pacific 
Power  &  Light  Company,  Portland, 
Ore.,  has  been  promoted  to  be  superin- 

tendent at  Lewiston,  Idaho,  in  charge  of 
the  electrical  work  in  that  district  newly 
acquired  by  the  Pacific  Power  &  Light 
Company. 

J.  A.  Kahn,  C.  B.  Hawley,  J.  M.  Perle- 
witz  and  W.  J.  Berryman,  representing 
the  jobbers;  Robert  Miller,  W.  A.  Mo- 
ser,  B.  E.  Rowley  and  Thad  J.  Stevens, 
representatives  of  the  manufacturers; 
J.  V.  Buckle,  George  R.  Randall,  G.  W. 
Forsberg  and  G.  J.  Guiver  for  the  con- 

tractor-dealers; D.  C.  Green,  P.  M. 
Parry,  H.  M.  Ferguson  and  R.  M. 
Bleak,  central  station  delegates;  and 
Orson  John  Hyde,  representative  of  the 
telephone  company,  constitute  the  mem- 

bership of  the  recently  elected  board  of 
trustees  of  the  Rocky  Mountain  Elec- 

trical Cooperative  League. 
Harold  V.  Bozell,  for  the  past  two 

and  a  half  years  one  of  the  two  editors 
of  the  Electrical  World,  has  resigned 
from  that  position  to  join  the  firm  of 
Bonbright  &  Company,  bond  brokers. 
New  York  City. 

C.  E.  Hardy,  chief  of  the  department 
of  electricity,  Oakland,  Calif.,  has  been 
appointed  a  member  of  the  electrical 
committee  of  the  National  Fire  Protec- 

tion Association.  Claude  W.  Mitchell, 
electrical  engineer  of  the  Board  of  Fire 
Underwriters  of  the  Pacific,  San  Fran- 

cisco, is  the  other  member  from  the  Pa- 
cific Coast. 

Col.  H.  G.  Winsor,  recently  ap- 
pointed personnel  officer  of  the  Puget 

Sound  Power  &  Light  Company,  Seat- 
tle, Wash.,  has  come  to  that  company 

with  a  long  record  in  public  and  mili- 
tary service.  He  is  a  native  of  Massa- 

chusetts, and  beginning  in  1893,  spent 
twelve  years  as  electrical  inspector  in 
Brockton,  Mass.  During  that  time  he 
completed  a  course  in  electrical  engi- 

neering. This  was  followed  by  two 
years  in  Houghton,  Mich.,  in  electrical 
engineering  and  construction  work,  and 
six  years,  from  1907  to  1913,  with  the 
Minneapolis  General  Electric  Company, 
as  chief  inspector.  In  1913  he  moved 
to  Tacoma,  Wash.,  where  for  the  last 
twelve  years  he  has  held  positions  with 

the  Tacoma  Railway  &  Power  Company 
and  the  Puget  Sound  Electric  Railway 
Company,  engaged  in  work  concerned 
with  claims  and  public  and  industrial 
relations.  He  was  president  of  the  Ta- 

coma Chamber  of  Commerce  from  June, 
1923,  to  December,  1924.  His  military 
career  includes  ten  years  in  the  Massa- 

chusetts National  Guard  and  eight 
years,  from  1917  to  the  present  date, 
in  the  Washington  National  Guard.  In 
the  last  named  organization  he  has 
risen  from  the  grade  of  captain  to  that 
of  colonel,  the  rank  he  now  holds,  com- 

manding the  146th  Field  Artillery.  His 
work  in  his  new  position  will  have  to 
do  with  all  matters  pertaining  to  the 

personnel  of  the  company's  organiza- 
tion. He  will  cooperate  with  district 

managers  in  all  relationships  with  em- 
ployees, establishment  of  company  wel- 

fare work,  mutual  benefit  associations, 
group  insurance,  safety,  camps,  picnics, 
athletic  teams  and  similar  activities. 

E.  L.  Champion,  Municipal  Lighting 

Department,  Pasadena,  Calif.,  was  pres- 
ent at  the  session  of  the  Technical  Sec- 

tion of  the  Pacific  Coast  Electrical  As- 
sociation held  recently  in  San  Fran- 

cisco, Calif. 

Claire  P.  Upson,  sales  manager  of 
the  States  Company,  Hartford,  Conn., 
died  on  Dec.  6. 
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TRADE  NOTES 

The  Western  Electric  Company,  Se- 
attle, Wash.,  recently  dedicated  its  new 

building  to  be  occupied  by  the  telephone 
department,  bringing  together  a  number 
of  officials  of  that  company  and  of  the 
Pacific  Telephone  &  Telegraph  Com- 

pany from  the  entire  Pacific  Coast.  H. 
B.  Treat,  division  manager  telephone 
department,  San  Francisco,  Calif.,  acted 
as  host,  and  after  a  luncheon  at  the 
New  Washington  Hotel,  the  guests  were 
conducted  through  the  new  three-story 
building  by  R.  M.  Dewart,  Seattle.  A 
dance  in  the  building  at  night  concluded 
the  entertainment.  Officials  of  the  two 
companies  came  from  San  Francisco, 
Portland,  Spokane  and  Chicago  to  at- 

tend the  dedication. 
The  Western  Cross  Arm  &  Manufac- 

turing Company,  Centralia,  Wash.,  has 
been  incorporated  for  $200,000,  with 
Robert  Gillespie,  S.  R.  Bodine  and  C.  D. 
Cunningham  as  incorporators. 

Mullins  Bros.,  Tacoma,  Wash.,  on  a 
bid  of  $10,400,  received  the  contract  for 
tlie  electrical  installation  in  the  pro- 

posed new  $255,000  intermediate  school 
to  be  erected  in  that  city. 
W.  C.  Brown,  Seattle,  Wash.,  has 

opened  "Bill's  Electrical  Shop"  in  the 
University  district  to  carry  a  line  of 
electrical  appliances  and  engage  in  gen- 

eral electrical  repairing.  Mrs.  Brown 
will  cary  a  line  of  novelties  in  addition. 

The  Vaughn  Electric  Company,  2131- 
3d  Avenue,  Seattle,  Wash.,  announces 
that  after  Jan.  1,  it  will  engage  in  elec- 

trical contracting  only  and  will  discon- 
tinue its  line  of  electrical  appliances 

and  fixtures.! 
Waffle  Irons  Featured  at  Manufac- 

turers' Exposition. — At  the  Inter-City 
Manufacturers'  Exposition  held  in 
Longview  and  Kelso,  Wash.,  recently, 
the  Puget  Sound  Power  &  Light  Com- 

pany had  an  interesting  display.  Elec- 
trically cooked  waffles  were  served  to 

between  1,000  and  1,500  persons,  under 
the  supervision  of  C.  E.  Day  and  E.  C. 
Engfer.  The  Puget  Sound  Power  & 
Light  Securities  Company,  which  han- 

dles the  sale  of  the  power  company's 
securities,  also  had  an  exhibit,  which 
was  in  charge  of  R.  L.  Southwick. 
Radio  Industries  Corporation,  New 

York,  N.  Y.,  has  published  a  booklet 
which  describes  in  detail  the  Tropadyne 
circuit,  which  is  claimed  to  be  an  im- 

provement in  the  super-heterodyne  re- ceiver. 

W.  Wesley  Hicks,  San  Francisco, 
Calif.,  has  just  brought  out  a  new  type 
of  electric  water  heater  for  use  where 
limited  quantities  of  water  are  desired 
and  where  it  is  desirable  to  keep  the 
connected  load  at  a  low  figure. 

A.  M.  Byers  Company,  Pittsburgh, 
Pa.,  has  issued  Bulletin  No.  26A,  "What 
Is  Wrought  Iron?",  setting  forth  meth- 

ods of  manufacture,  chemical  and  phys- 
ical characteristics,  and  the  special  ad- 

vantages of  the  material  for  the  manu- 
facture of  welded  pipe.  An  interesting 

part  of  the  pamphlet  is  that  devoted  to 
service  records  from  old  buildings 
equipped  with  Byers  pipe. 

The  R.  Thomas  &  Sons  Company, 
East  Liverpool,  Ohio,  held  its  annual 
conference  of  sales  executives  at  its 
headquarters  in  that  city  during  the 
first  week  in  December.  Representa- 

tives from  the  New  York,  Boston, 
Pittsburgh,  Chicago,  Seattle  and  San 
Francisco  offices,  as  well  as  from  the 
export  department,  were  present. 
The  General  Electric  Company  has 

issued  Bulletin  No.  45124,  "Street 
Lighting  Transformers."  The  bulletin 
is  of  thirty-two  pages  and  is  profusely 
illustrated.  In  it  are  described  various 

types  of  General  Electric  constant  cur- 
rent transformers,  both  indoor  and  out- 

door, and  for  pole  or  subway  mounting, 
individual  lamp  series  transformers, 
cutouts,  transformer  controls  and  pro- 

tective devices.  A  table  of  transformer 
capacities  is  also  included. 

The  genia)  Eentleman  presented  here  is  not  dem- 
onstrating the  proper  demeanor  that  should  be 

adopted  by  a  member  of  the  Smiles  Club; 
neither  is  he  testifying  to  the  number  of  times 
he  has  been  caught  on  Tag  Day.  On  the  con- 

trary, he  is  registering  pride  and  pleasure  in  the 
fact  that  his  prize  chickens  won  seventeen  prizes 
at  the  Dinuba  Poultry  Show  last  February.  The 
decorations  are  blue  ribbons,  and  the  smiling 
chicken  fancier  is  H.  G.  Redfern,  manager  of 
the  Dinuba  district  of  the  San  Joaquin  Light  & 
Power  Corporation,  Fresno,  Calif.  His  hobby  is 
raising  fancy  stock  for  exhibition  purposes,  and 
all  his  spare  time  is  spent  in  the  20-ft.  elec- 

trically-equipped poultry  farm  in  his  back  yard. 

The  G.  F.  Mitchell  &  Sons  Company, 
Cleveland,  Ohio,  claims  that  an  entirely 
new  principle  of  agitation  in  washing  is 
used  in  its  Washrite  macliine.  This  is 
described  in  a  recently  issued  publica- 

tion, copies  of  which  will  be  mailed  free 
upon  application  to  the  company. 

Crown  Bituminous  Corporation,  San 
Francisco,  Calif.,  is  introducing  to  the 
market  "Laykold,"  an  emulsified  as- 

phalt with  the  same  uses  in  the  trade 
as  the  asphalt  now  in  coimmon  use,  with 
the  important  exception  that  heat  is  not 
required  in  its  application.  It  is  excel- 

lent for  lining  reservoirs  and  irrigation 
ditches,  according  to  the  manufacturer. 

Pass  &  Seymour,  Inc.,  Solvay,  N.  Y.. 
is  placing  on  the  market  a  pull  socket 
with  several  new  and  striking  features. 
The  need  of  keeping  the  chain  free  from 
live  parts  is  met  in  a  novel  way.  In- 

built features  back  of  the  bellmouth 
maintain  the  safety  factor  without 
snubbing  attachments  on  the  socket 
chain.  The  chain  cannot  accidentally 
unhook,  and  yet  may  be  quickly  at- 

tached or  detached  from  the  new  chain 
hook  when  desired.  The  outside  ap- 

pearance of  the  P.  &  S.  socket  has  not 
been  changed  by  these  features. 
The  Commercial  Truck  Company, 

which  has  been  engaged  in  the  manu- 
facture of  electric  trucks  for  eighteen 

years,  has  announced  that,  in  view  of 
the  business  which  has  been  developed 
in  northern  California  and  the  necessity 
for  guaranteeing  service  to  the  users  of 
this  equipment,  it  has  decided  to  estab- 

lish a  Pacific  Coast  factory  branch  with 
headquarters  in  San  Francisco,  Calif., 
with  K.  I.  Dazey  as  manager  in  charge 
of  both  sales  and  service.  The  office  of 

the  company  will  be  maintained  tem- 
porarily at  202  Sharon  Building,  al- 

though arrangements  are  now  under 
way  for  the  establishment  of  an  elec- 

tric garage  and  service  station. 
The  P.  A.  Geier  Company,  Cleveland, 

Ohio,  manufacturer  of  Royal  electric 
cleaners,  announced  recently  that  for 
the  third  successive  year  the  Pacific 
Coast  captured  highest  honors  in  the 
annual  sales  contest  conducted  by  the 
company,  four  of  the  first  five  contest- 

ants being  Californians,  and  twenty  of 
the  first  fifty  being  located  in  Califor- 

nia, Washington  and  Oregon.  Credit 
for  this  fine  showing  is  accorded  largely 
to  Listenwalter  &  Gough,  Los  Angeles, 
Calif.,  jobbers  for  the  manufacturer. 
The  Pacific  Electrical  Construction 

Company,  San  Francisco,  Calif.,  was 
recently  awarded  the  electrical  contract 
on  the  new  Alamo  school  to  be  erected 
in  that  city. 

The  Wagner  Electric  Corporation,  St. 
Louis,  Mo.,  has  recently  published  a 
well  illustrated  bulletin.  No.  140,  on  its 
line  of  transformers. 

Curtis  Lighting,  Inc.,  of  California, 
has  been  organized  to  handle  the  busi- 

ness of  Curtis  Lighting,  Inc.,  of  Chi- 
cago, 111.,  in  California.  Mr.  Curtis, 

president  of  the  Chicago  company,  will 
be  president  of  the  California  company, 
and  F.  S.  Mills  will  be  vice-president 
and  general  manager.  The  new  com- 

pany has  opened  a  studio  at  3113  West 
Sixth  Street,  Los  Angeles. 
Packard  Electric  Company,  Warren, 

Ohio,  announces  the  completion  of  the 
designing  of  a  full  new  line  of  steel 
cases  for  distribution  transformers. 
The  use  of  cast  iron  cases  has  been  dis- 

continued by  this  company,  and  all 
shipments  are  being  made  in  the  new 
cases.  In  addition  to  a  complete  line 
of  distribution  transformers,  the  Pack- 

ard Company  manufactures  power 
transformers  up  to  a  capacity  of  10,000 
kva.  and  a  full  line  of  weatherproof 
metering  transformers. 

R.  R.  Rose  has  purchased  the  busi- 
ness of  the  Fox  Electric  Company, 

Oceanside,  Calif.,  and  has  opened  a  new 
store  under  the  firm  name  of  the  Rose 

Electric  Company,  at  Second  and  Free- 
man Streets.  Mr.  Rose  will  increase 

the  appliance  stock  and,  in  addition  to 
general  electrical  contracting,  will  spe- 

cialize on  industrial  work. 
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EDITORIAL 

PROGRESS 

BACON,  or  whoever  it  was  who  wrote 
Shakespeare,  caused  King  Richard  III  to 

say,  "Now  is  the  winter  of  our  discon- 
tent made  glorious  summer  by  this  son  of 

York."  Leave  out  the  duke  and  substitute 
Jupiter  Pluvius,  the  sometimes  benign  and 
sometimes  malevolent  deity  of  rain  and  snow, 
and  you  have  the  picture  of  the  West  today. 

SCIENTISTS  tell  us  that  it  is  water,  rather 

than  oxygen,  that  sustains  life.  Cer- 
tainly it  is  the  life-giving  fluid  of  the  elec- 

trical industry,  and  equally  so  of  agriculture, 
the  basic  industry  upon  which  the  prosperity 
of  the  West  depends. 

THE  transition  between  drought  and 
plenty  is  disclosed  graphically  in  this 

issue.  Ordinarily,  it  may  be  stated  that  in 
round  numbers,  $150,000,000  per  annum  in 
betterments  of  central  stations  will  be  the 

program  for  the  eleven  Western  states  for  an 
indefinite  period.  The  year  1924  exceeded 
that  sum  by  reason  of  the  marked  increase 
in  steam  installations,  while  the  estimates 

for  1925  aggregate  no  less  than  $221,812,500. 

EXPRESSED  in  terms  of  kva.  to  be  in- 
stalled, the  story  is  even  more  striking. 

Some  382,000  kva.  was  added  to  the  hues  in 
1924,  of  which  243,000  kva.  was  hydro  and 

139,000  was  steam.    For  1925  the  plans  call 

for  443,000  additional  kva.,  of  which  367,000 
kva.  will  be  hydro  and  76,000  will  be  steam. 
In  estimating  cost,  $500  per  kilowatt  in- 

stalled is  the  factor  used  to  cover  plant, 
transmission  lines  and  distribution  equip- ment. 

*  I  'HESE  figures  contemplate  merely  the 
-'■  equipment  for  the  generation  of  elec- 

trical energy;  there  remain  the  apparatus 
and  appliances  for  its  use.  Truly,  there  is 
no  exaggeration  in  the  expression  often 
heard,  that  the  West  is  an  electrical  market 
exceeding  a  billion  dollars  annually. 

THE  publishers  of  the  Journal  take  pleas- 
ure in  presenting  these  figures  to  their 

readers.  The  most  casual  study  of  the  story 
cannot  do  other  than  serve  as  an  inspiration 
and  a  stimulus  to  the  energies  of  every  man 
in  the  industry. 

THERE  is  no  place  in  the  picture  for  the 
laggard,  the  dull-witted  or  the  unimagi- 

native. But  for  him  who  has  the  ability  to 
grasp  the  opportunity  and  carry  it  through 
to  its  ultimate,  there  are  great  things  in 

store.  Here's  to  the  West,  and  the  men  of 
the  West,  the  builders  of  an  empire  of  happy 
men  and  women,  and  their  servant,  never- 
failing  Electricity. 

illlllllililllllllllllllllllllllillllllllllllllllilllllllllllllllillliiilliilllllllllililill^    lllililliiilllllllllliliilllllilllllllillllllllllllllllllllllllllllllllllllllliillllllllfl^^ 
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Skagit  Controversy  Points  Out 
Fallacy  of  Municipal  Operation 

RUMBLINGS  reach  our  ears  from  the  North  and 
we  learn  that  the  powers  that  be  in  Seattle  are 

in  verbal  turmoil  as  to  what  to  do  in  the  further 

development  of  the  Skagit.  That  they  are  all  con- 
vinced that  some  additional  development  should  be 

undertaken  at  once  seems  apparent.  The  argument 
has  to  do  with  which  of  two  principal  projects  should 
come  first,  with  councilmen  and  officials  grouping 
themselves  into  two  factions  each  supporting  its 
favorite.  Surely  this  is  none  of  our  affair.  As  long 
as  the  fight  is  confined  to  the  politicians,  the  Journal 
of  Electricity  is  not  particularly  interested.  It  is 
interested  in  the  constructive  development  of  the 
electrical  industiy  on  the  Coast,  and  as  soon  as  Se- 

attle decides  what  it  is  going  to  do,  the  Journal  will 
make  every  effort  to  present  the  true  facts  in  an 
unbiased  manner. 

We  cannot  help  commenting  on  the  situation,  how- 
ever, because  it  exposes  so  admirably  one  of  the  evils 

of  municipal  operation.  Evidently  when  a  city 
official  said  in  1918  that  a  50,000-hp.  plant  could  be 
built  at  the  Gorge  Creek  site  for  $5,000,000,  the  ulti- 

mate development  had  not  been  thoroughly  planned. 
Now  that  approximately  $13,000,000  has  been  spent 
on  a  plant  that  can  produce  only  slightly  more  than 
50,000  hp.  for  part  of  the  year,  and  less  than  half  of 
that  during  the  balance,  it  is  logical  that  officials 
should  concern  themselves  with  the  problem  of  mak- 

ing the  enterprise,  in  which  the  credit  of  the  city  is 
pledged,  produce  an  amount  of  energy  per  dollar 
invested  comparable  with  private  enterprises  of  a 
similar  kind. 

The  nonchalance  with  which  the  politicians  speak 
of  the  $8,000,000  Ruby  development  or  the  $5,000,000 
Gorge  dam,  nay,  the  very  glibness  with  which  these 
round  numbers  roll  off  the  tongues  of  the  guardians 
of  the  public  treasury,  has  tended  to  rouse  Seattle 
citizens  from  apathy.  These  people,  secure  in  the 
knowledge  that  $13,000,000  has  just  been  spent,  are 
befuddled  in  mind  with  argument  about  dams,  stor- 

age reservoirs,  pressure  tunnels  and  what  not,  all 
requiring  tidy  little  bond  issues,  and  are  beginning 
to  ask  what  it  is  all  about.  Indeed,  they  are  en- 

titled to  know,  since  it  is  they,  and  not  the  politi- 
cians, that  will  suffer  most  in  the  event  a  mistake  is 

made. 

The  Seattle  Times  makes  a  few  pertinent  inquiries 
indicative  of  the  state  of  mind  of  the  man  in  the 
street  in  Seattle,  as  follows: 

"In  view  of  the  haphazard  way  in  which  the  city 
authorities  are  handling  the  Skagit  enterpiise  it 
would  be  reasonable  to  ask  them  to  ascertain  defi- 

nitely : 

"1 — How  much  will  the  Skagit  project  cost? 
"2 — Does  anybody  know  for  sure  which  part  of  the 

unfinished  work  should  be  tackled  first? 

"3 — When  will  the  Skagit  be  completed,  if  ever? 
"4 — How  long  wOl  it  be,  with  loose  calculations 

and  reckless  financing,  before  the  utility  bond  hold- 
ers foreclose  on  our  light  plant  and  take  it  away 

from  us? 

"Is'nt  it  about  time  the  city  council  engaged  a  dis- 

interested commission  of  competent  engineers  to 
pass  upon  questions  which  are  clearly  beyond  the 

capacity  of  city  authorities  to  settle?" 
Assuredly,  the  latter  suggestion  has  merit,  in  the 

circumstances. 

The  Importance  of 
Accident  Prevention 

A  CCIDENT  prevention  appears  to  be  one  of  the 
^^  goats  among  the  activities  of  the  electric  utility 
companies.  When  times  are  good  and  the  rush  of 
affairs  not  too  great,  this  important  phase  of  in- 

dustrial welfare  receives  an  approximation  of  its 
just  due  in  the  way  of  recognition  and  official  sup- 

port. Unfortunately  though,  when  times  are  not  so 
good,  educational  activities  and  preventive  programs 
designed  to  reduce  accidents  among  employees  are 
the  first  to  suffer  curtailment. 

To  be  successful  and  yield  dividends  an  educa- 
tional program  must  be  continuously  and  vigorously 

prosecuted  in  a  constructive  and  consistent  manner. 
An  intermittent  program  is  little  better  than  no 
program  at  all  for  its  teachings  are  forgotten  or  un- 

heeded when  educational  work  stops  and  each  time  it 
is  renewed  a  fresh  start  must  be  made. 
The  accident  prevention  bureau  had  the  lowest 

percentage  attendance  of  any  of  the  bureaus  repre- 
sented at  the  recent  conclave  of  the  Technical  Sec- 

tion of  the  Pacific  Coast  Electrical  Association  at 
San  Francisco.  This  is  poignantly  indicative  of  the 
fact  that  somewhere,  somehow  the  powers  that  be  do 
not  seem  to  realize  the  full  value  of  this  work  to  the 
business  of  manufacturing  and  selling  kilowatt- hours. 

Accident  prevention  is  no  longer  merely  a  fad  for 
professional  reformers.  Nor  is  it  the  fussy,  inter- 

fering program  that  some  seem  to  believe.  It  is  an 
important  phase  of  industry,  designed  to  reduce 
mortality  and  save  dollars.  The  excellent  work  done 
by  the  accident  prevention  bureau  of  the  P.C.E.A. 
deserves  recognition  and  serious  consideration  by 
executives  of  the  utility  companies  and  a  fuller 
measure  of  support  than  it  has  received  in  the  past. 

Protecting  the  Interests 
of  the  Public 

I  HAT  the  utilities  in  practically  every  state  in  the 
-•-  Union  are  held  strictly  accountable  to  public 

bodies  for  every  dollar  received  or  spent  is  a  fact 
which  might  be  brought  home  more  forcibly  to  the 
public  at  large.  In  a  recent  address  before  the 
annual  Oregon  Business  and  Industrial  Conference, 
Franklin  T.  Griflfith,  president  of  the  Portland  Elec- 

tric Power  Company  and  the  National  Electric  Light 
Association,  emphasized  this  point  when  he  said : 

"In  Oregon,  as  in  nearly  all  other  states  of  the 
Union,  the  operations  of  electric  service  companies 
are  subject  to  state  regulation.  Every  dollar  re- 

ceived and  expended  by  a  utility  must  be  accounted 
for  by  a  system  of  accounts  established  by  the  com- 
rnissions,  and  not  by  the  companies,  to  insure  a  full 
disclosure  of  all  facts  and  eliminating  the  possibility 
of  false  or  misleading  figures.  The  rates  to  be 
charged  by  the  electric  companies  for  service  renr 
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dered  are  fixed  by  the  "public  service  commissions, which  are,  in  all  cases,  charged  with  the  duty  of 
establishing  such  rates  reasonably,  without  discrim- 

ination, as  between  customers  operating  under  simi- 
lar circumstances  and  conditions,  and  so  as  to  afford 

only  a  reasonable  return  upon  the  value  of  the  prop- 
erty of  the  utility  devoted  to  the  public  service:  The 

valuation  upon  which  rates  are  based,  it  should  be 
borne  in  mind,  is  a  valuation  of  the  property  of  the 
utility  and  not  in  anywise  controlled  by  the  number 

of  shares  of  stock  the  utility  may  have  outstanding." 
The  idea  has  been  prevalent  and  still  is  with  many 

of  our  citizens  that  the  public  service  commissions 
are  controlled  by  the  utilities  and  decide  only  in  their 
behalf.  Hardly  a  state  election  passes  without  some 

reference  by  the  politicians  to  these  bodies  as  "cor- 
poration hirelings."  The  electric  service  companies 

must  leave  no  stones  unturned  in  trying  to  discour- 
age this  impression  and  leave  in  its  place  a  true  idea 

of  affairs,  namely,  that  utility  commissions  are  pub- 
lic bodies,  appointed  or  elected  for  the  sole  purpose 

of  protecting  the  public  interests. 

Omar  and  the 
Central  Station 

Myself  when  young,  did  eagerly  frequent 
Doctor  and  sage,  and  heard  great  argument 

About  it  and  about,  but  ever  more 
Came  out  no  wiser  than  when  in  I  went. 

Omar  might  have  been  the  man  in  the  street  who 
uses  central  station  service  but  feels  that  the  cor- 

poration is  robbing  him  upon  general  principles.  The 
only  remedy  is  education.  That  is  realized  by  cen- 

tral stations  and  they  are  making  a  start.  In  plan- 
ning a  campaign,  however,  all  points  and  methods  of 

attack  must  be  considered.  Here  the  central  sta- 
tions have  fallen  down.  Public  ownership  of  securi- 

ties is  receiving  in  large  measure  the  greatest  atten- 
tion. And  that  is  good.  Giving  the  public  informa- 

tion about  physical  elements  of  plants  and  properties 
is  receiving  considerable  attention.  And  that  is 

good.     But  aren't  there  some  other  things  to  do? 
How  about  the  main  issue,  viz.,  the  justification  of 

the  price  asked  for  the  product ;  in  other  words,  the 
price  per  kilowatt-hour  for  electrical  service  ?  There 
are  two  points  of  interest  here,  the  audience  and  the 
argument.  The  audience  consists  of  present  cus- 

tomers. They  can  be  reached  by  paid  advertising, 
by  inspired  news  and  magazine  articles  and,  to  a  very 
limited  extent,  by  personal  contact.  These  methods 
are  good,  but  there  is  one  method  that  is  very  good 
indeed  and  that  is  to  reach  the  customer  through  his 
children.  How  many  cars  are  sold  to  families  by 
virtue  of  the  interest  aroused  in  small  boys  twelve 
to  fifteen  years  old?  Many.  The  school  children 
can  be  reached,  preferably  by  pamphlets  issued  in 
loose-leaf  form.  This  point  of  attack  is  of  great 
importance,  and  the  attack  should  be  directed  at 
pupils  in  grade  schools,  high  schools  and  colleges. 

The  argument  should  take  the  form  of  presenting 
the  principles  underlying  any  business,  and  many 
examples  should  be  given  based  upon  forms  of  busi- 

ness not  related  to  public  utilities  before  ever  men- 
tioning the  latter.  These  examples  should  make  the 

point  that  the  net  return  on  money  invested  is  a 

thing  of  great  importance,  and  should  illustrate  capi^ 
tal  investment,  fixed  charges,  operating  expense, 
markets,  competition,  risks,  chances  for  growth. 
Then  the  story  of  the  central  station  can  be  made 
one  of  intense  interest,  bringing  out  forcibly  the 
large  amount  of  engineering  and  business  research 
that  must  be  the  basis  for  starting,  and  describing 
the  various  steps  taken  in  constructing  and  develop- 

ing a  property,  destined  to  serve  and  satisfy  the 
public  and  to  earn  a  fair  return.  There  is  no  doubt 
as  to  the  interest  such  a  campaign  would  arouse 
among  the  younger  people,  and  their  convictions 
thus  formed  would  soon  be  communicated  to  their 
parents.  Pamphlets  are  suggested,  but  they  could 
readily  be  supplemented  by  talks  given  by  central 
station  representatives  in  the  schools,  by  tours  of 
inspection  of  generating  stations,  by  essay  contests 
with  substantial  prizes,  such  as  the  National  Home 
Lighting  Contest  just  completed. 

The  contest  is  one  of  the  most  effective  steps  that 
have  been  taken  by  the  electrical  industry  to  edu- 

cate the  public.  However,  it  should  be  merely  a 
step  in  a  larger  and  broader  campaign.  I 

Cooperation,  Not  Price- 
Fixing,  Boosts  Sales 

"PLECTRICAL  contractors'  trade  associations  are -L^  without  exception  endeavoring  to  work  construc- 
tively for  the  benefit  of  their  members.  Realizing 

the  weaknesses  inherent  in  any  attempt  at  price 
regulation,  they  have  generally  refrained  from  con- 

sideration of  such  feature.  However,  one  associa- 
tion had  an  experience  that  will  be  of  interest  to  all 

others  and  that  should  serve  as  a  warning  to  asso- 
ciation members  who  are  endeavoring  to  enforce 

price  control. 
A  large  central  station  company  thought  it  would 

be  practical  to  merchandise  convenience  outlets  in 
the  same  way  that  electrical  appliances  are  sold, 
namely,  by  advertising  a  definite  price.  After  some 
meetings  and  consideration  of  the  situation,  the  local 
contractors  agreed  on  a  price  of  $8  for  the  first 
outlet,  $14  for  two  outlets  and  $18  for  three  outlets 
installed  at  one  time.  Experience,  however,  proved 
that  they  were  too  careful  in  the  price  they  fixed 
and  that  others  not  in  the  association  immediately 
began  installing  outlets  at  less  than  these  prices. 

The  net  result  of  all  this  has  been  that  the  idea  of 

a  set  price  per  outlet  has  been  discontinued,  and  con- 
tractors are  now  installing  them  at  selling  prices  in 

accordance  with  the  job  in  hand.  The  sale  and 
installation  of  convenience  outlets  in  this  particular 

locality  have  shown  considerable  increase,  this  in- 
crease undoubtedly  having  been  affected  by  the  fact 

that  some  of  the  electrical  contractors  sent  out  indi- 
vidual pieces  of  direct-mail  advertising.  An  effort 

is  being  made  by  the  power  company  to  induce  all 
contractors  to  tie  in  with  the  central  station  adver- 

tising and  also  to  influence  electrical  contractors  to 
try  the  house-to-house  canvassing  sales  method.  It 
is  deeply  significant  that  the  sale  of  convenience 
outlets  can  be  materially  increased  by  concerted 
effort  and  that  price-fixing  is  most  likely  to  prove  a 
boomerang. 
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MANY  notable  hydroelectric  installa- tions have  been  made  in  the  Pacific 
Coast  states  during  the  past  year. 
Above  is  the  Big  Creek  No.  1  plant  of 
the  Southern  California  Edison  Com- 

pany where  a  25,000-kw.  unit  is  being 
added.  Below  is  the  Long  Lake  plant 
of  The  Washington  Water  Power  Com- 

pany brought  up  to  full  capacity  of 
94,000-kw.  with  the  addition  of  a 
17,500-kw.  unit.  Top  left  shows  the 
Roosevelt  plant,  Salt  River  Valley  Water 
Users'  Association,  where  a  7,500-kw. 
generator  has  been  installed.  Next  is 
the  Soda  Springs  plant  of  the  Utah 
Power  &  Light  Company.  This  station 
has  a  capacity  of  14,000  kw.  The 
White  River  plant  of  the  Puget  Sound 
Power  &  Light  Company  has  been 
raised  to  its  ultimate  capacity  of 

86,000  kw.  with  the  addition  of  a  20,000- 
kw.  unit.  At  the  bottom  is  the  interior 

of  Seattle's  Gorge  plant  showing  the 
two  30,000-kw.  units. 
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Power  Company  Construction  Programs 
Set  New  Records  for  1924-25 

ADDITIONS  to
  the  in- 

stalled generator  ca- 
pacity of  the  electric 

service  companies  of  the 
eleven  Western  states  dur- 

ing 1924  totaled  382,723 
kva.,  exceeding  by  50  per 
cent  that  of  any  previous 

year.  Hydroelectric  devel- 
opment was  responsible  for 

243,223  kva.,  closely  ap- 
proximating the  prediction 

made  in  1923  that  a  total  of 

250,000  kva.  would  be  in- 
stalled in  1924.  Additions 

to  existing  steam  plants 
and  the  construction  of  new 

plants  added  139,500 
kva.  to  the  lines  during  the  year.  On  the  basis  of  a 

total  installed  capacity  of  2,584,875  kw.  as  of  Feb.  1, 

1924,  the  year's  developments  represent  an  increase 
of  approximately  15  per  cent. 

A  survey  of  the  construction  programs  of  the 

utilities  at  the  present  time  shows  that  during  1925 

there  wiU  be  added  to  the  lines  443,625  kva.  in  new 

capacity.  Of  this  amount  hydroelectric  construc- 

tion represents  367,625  kva.  and  steam  plant  con- 
struction 76,000  kva.  As  was  the  case  in  1924,  this 

will  be  an  increase  of  15  per  cent  in  the  total  installed 

capacity.  Already  there  is  definitely  scheduled  a 

total  of  253,000  kva.  in  hydroelectric  construction 

for  1926.  The  construction  program  for  the  eleven 

Western  states  for  the  four-year  period  1922-25, 

inclusive,  is  shown  in  the  following  table : 

Year  Hydro   (kva.)     Steam   (kva.) 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiw 

THE  installed  capacity  of  the  electric 
service  companies  of  the  eleven  Western 

states  was  increased  15  per  cent  during  1924 

and  the  same  ratio  will  he  maintained  during 

1925  when  443,625  kva.  will  he  added  to 

the  lines.  The  1924  development  program 

involved  expenditures  of  approximately 

$191,361,500  or  $19  per  capita.  The 

1925  program  will  require  $221,812,500. 

Many  new  transmission  lines  were  construct- 
ed during  the  year  and  several  others  are 

contemplated. 
IIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIinilllllllllNIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH^ 

1922           138,675 
1923  _    185,500 

1924   Z.^-^-   243,223 
1925;:::::::::::   367,625 

No  record 
No  record 

139,500 
76,000 

215,500 Totals   935,023 

Total  steam  and  hydroelectric   1'150,523  kva. 

Average  per  year  for  4-year  period      287,640  kva. 

Average  percentage  increase        13  per  cent 

Using  the  consei-vative  average  of  $500  per  kilo- 

watt for  dams,  tunnels,  power  houses,  power-house 

equipment,  substations,  transmission  and  distribu-
 

tion lines,  the  1924  construction  program  repre- 

sented an  expenditure  of  $191,361,500.  This  is  ap- 

proximately $19  for  eveiT  man,  woman  and  child  m 

the  eleven  Western  states.  The  1925  program  on 

the  same  basis  represents  a  total  outlay  of  $221,812,- 

500  or  $20  per  capita  when  the  increase  in  popula- 
tion during  the  past  year  is  taken  into  consideration. 

In  1920  the  Journal  of  Electricity  made  a  compre- 

hensive survey  of  the  light  and  power  industry  of 

the  eleven  Western  states  and  arrived  at  the  conclu- 

sion that  the  ten-year  development  program  of  the 

utilities  from  1920  to  1930 

would  involve  the  expendi- 
ture of  approximately  one 

billion  dollars,  or  one  hun- 
dred million  dollars  a  year. 

From  present  indications 
the  1920  estimate  will  be 
exceeded  by  more  than  fifty 

per  cent. In  its  report  for  1920 
the  water  power  develop- 

ment committee  of  the  Na- 
tional Electric  Light  Asso- 
ciation analyzed  the  annual 

expenditure  for  new  con- 
struction and  extensions  of 

several  of  the  Western 
power  companies.  Averages 

arrived  at  showed  that  41.249  per  cent  of  the  annual 
budget  was  spent  for  distribution  equipment ;  16.181 
per  cent  spent  for  transmission  equipment  and  42.57 
per  cent  spent  for  production  equipment.  These 
average  percentages  were  further  subdivided  into 
classifications  of  specific  equipment.  Applying  the 
averages  to  the  construction  budget  of  approxi- 

mately $221,812,500  for  1925  as  set  down  in  a  pre- 
ceding paragraph  gives- the  following  detailed  table 

of  expenditures  for  1925 : 

DISTRIBUTION  (41.249%)    _   $91,494,438 

On  consumers'  premises  (0.2%)   $      443,625 
Telephone     lines     and     equipment 

(1.35%)       2,994,468 
Commercial   lamps   and   equipment 

(0.049%)    108,688 
Municipal  street  lighting  (0.6%)....  1,330,875 
Meters   (4.3%)    8,537,937 
Electric  services  (1.6%)    4,552,000 
Line      transformers      and      devices 

(7.5%)       16,636,096 
Miscellaneous  equipment   (0.05%)..  110,906 
Substation  equipment   (3.57f)    7,763,437 
Substation  buildings  and  structures 

(0.5%)      110,906 
Overhead   systems    (11.6%)    26,727,250 
Poles  and  fixtures  (10.0%)    22,178,250 

TRANSMISSION  (16.181%)   $35,891,480 

Miscellaneous  equipment    (0.001%)  2,218 
Substation  equipment   (3.4%)       7,581,625 
Substation  buildings  and  structures 

(0.28%)             621,075 
Overhead  systems  (7.5%)    16,685,937 
Poles  and  fixtures   (5.0%)    11,090,625 

PRODUCTION   (42.57 %)     $96,425,581 

Miscellaneous  (0.1%)     22,181 
Steam      power      plant      equipment 

(3.5%)          7,763,437 
Boilers  and  turbines   (2.5%).       5,545,312 
Hydro      power      plant      equipment 

(4.8%)       10,647,000 
Power  plant  buildings  and   general 

structures   (4.67%)      12,576,768 
Dams,  reservoirs,  tunnels  and  pen- 

stocks (27.07c)    -...  59,870,883 
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1924  Hydro  Construction  Reviewed 

Hydro  construction  during  1924  was  largely 
confined  to  the  addition  of  units  in  existing  plants. 
However,  there  were  completed  some  notable  plants, 
chief  among  which  were  the  Gorge  plant  of  the  City 
of  Seattle,  the  Oak  Grove  plant  of  the  Portland  Elec- 

tric Power  Company,  the  Leevining  Creek  plant  of  the 
Southern  Sierras  Power  Company,  the  Soda  Springs 
plant  of  the  Utah  Power  &  Light  Company  and  the 
El  Dorado  plant  of  the  Western  States  Gas  &  Elec- 

tric Company.  The  Gorge  plant,  with  an  installed 
capacity  of  60,000  kva.,  is  at  present  producing  only 
40,000  kva.  owing  to  the  fact  that  a  temporary  tim- 

ber crib  diversion  dam  has  been  constructed  pending 
the  building  of  a  future  dam  250  ft.  high.  The  Oak 
Grove  plant  is  unique  in  that  it  contains  the  highest 
head  reaction  turbine  in  the  world,  a  35,000-hp.  unit 
operating  under  an  effective  head  of  860  ft.  Two 
additional  units  will  be  installed  at  this  site  at  some 
future  date. 

The  Leevining  Creek  plant  is  typical  of  the 
high-head  installations  in  the  high  Sierra  of  Cali- 

fornia. It  contains  a  14,000-hp.  unit  operating  under 
an  effective  head  of  1,531  ft.  The  Soda  Springs 
development  is  part  of  the  Bear  River  project  of  the 
Utah  Power  &  Light  Company.  The  plant  is  of  the 
low-head  type  and  has  an  installed  capacity  of  14,000 
kw.  During  the  past  year  the  Western  States  Gas 
&  Electric  Company  completed  the  first  unit  of  its 
American  River  development,  the  El  Dorado  plant. 
This  station  has  an  initial  capacity  of  20,000  kw.  Its 
two  units  operate  under  a  head  of  1,910  ft.  The  first 
of  a  series  of  plants  in  conjunction  with  a  large 
mining  project  was  completed  during  the  year  by 
the  Yuba  River  Development  Company.  Its  initial 
plant  at  Bullards  Bar,  with  a  capacity  of  7,500  kva., 
has  been  leased  to  the  Pacific  Gas  and  Electric 
Company. 

New  units  to  existing  stations  included  a  13,125- 
kva.  generator  in  the  Stave  Falls  plant  of  the  British 
Columbia  Electric  Railway  Company,  Ltd.,  that  will 
be  placed  in  operation  early  in  1925.  This  unit,  the 
fifth,  brings  this  power  house  up  to  its  ultiinate 
capacity  of  52,500  kw.  A  third  unit  was  installed 
in  the  Caribou  plant  of  the  Great  Western  Power 
Company,  increasing  the  capacity  of  this  station  to 
66,000  kw.  Plans  have  been  announced  for  the  addi- 

tion of  a  fourth  unit  during  the  coming  year.  Two 
7,500-kva.  units  were  installed  in  the  American  Falls 
plant  of  the  Idaho  Power  Company.  The  develop- 

ment at  the  White  River  plant  of  the  Puget  Sound 
Power  &  Light  Company  was  completed  with  the 
addition  of  a  30,000-kva.  unit,  giving  this  station  a 
total  capacity  of  86,000  kw.  Similarly,  the  Long 
Lake  plant  of  The  Washington  Water  Power  Com- 

pany has  been  completed  with  the  addition  of  a 
fourth  17,500-kva.  unit.  The  capacity  of  this  plant 
is  now  94,000  kw. 

Record  Will  Be  Set  in  1925 

The  year  1925  will  establish  a  record  in  hydro- 
electric development  because  of  the  addition  of 

367,625  kva.  to  the  lines  of  the  electric  service  com- 
panies.    The  bulk  of  this  capacity  will  come  from 

the  Pit  No.  3  plant  of  the  Pacific  Gas  and  Electric 
Company  and  the  Moccasin  plant  of  the  City  of  San 
Francisco.  Pit  No.  3  will  contain  three  27,000-kva. 
units  operating  under  a  head  of  280  ft.  Present 
plans  call  for  its  completion  by  July  of  this  year. 

Moccasin  power  house  is  a  part  of  San  Francisco's 
Hetch  Hetchy  development.  At  the  present  time  it 
is  planned  to  have  its  four  20,000-kva.  units  operat- 

ing by  April  of  this  year. 
In  addition  to  these  two  notable  plants,  the  City 

of  Tacoma  expects  to  complete  its  Cushman  No.  1 
plant  with  an  installed  capacity  of  40,000  kw.  The 
interesting  feature  of  this  development  is  the  im- 

mense reservoir  with  its  450,000  acre-ft.  storage 
which  will  result  from  the  construction  of  a  275-ft. 
dam  across  a  narrow  canyon  below  Lake  Cushman. 
The  Montana  Power  Company  will  complete  its 
12,500-kva.  Mystic  Lake  plant  early  in  the  year. 
Construction  is  proceeding  rapidly  on  the  Baker 
River  development  of  the  Puget  Sound  Power  & 
Light  Company  on  the  Baker  River,  in  northwestern 
Washington,  where  Stone  &  Webster  are  construct- 

ing a  39,000  kva.  plant  for  this  utility. 
Although  the  Southern  California  Edison  Com- 

pany will  add  a  unit  to  each  of  two  of  its  plants  on 

Big  Creek,  the  most  important  phase  of  this  utility's 
construction  program  is  the  Florence  Lake  tunnel, 
which  will  be  completed  some  time  during  March. 
This  15-ft.  bore  has  been  driven  131/^  miles  through 
solid  granite  and  has  been  under  construction  since 
the  fall  of  1920.  It  will  connect  the  South  Fork  of 

the  San  Joaquin  River  with  Huntington  Lake,  creat-. 
ing  an  immense  storage  system  above  the  chain  of 

Big  Creek  plants.  With  its  capacity  of  1,500  sec.-ft.' 
of  water,  it  will  be  an  important  factor  in  the  Big 
Creek  development.  Its  importance  can  be  judged 
from  the  fact  that  during  1924,  the  dryest  year  in 
the  history  of  the  California  power  companies,  suf- 

ficient water  flowed  by  its  portal  to  fill  Huntington 
Lake,  the  storage  reservoir  that  feeds  the  Big  Creek 
plants,  more  than  full.  Additions  to  the  Big  Creek 

plants  during  the  year  wiU  consist  of  a  25,000-kva. 
unit  in  Big  Creek  No.  1  and  a  16,000-kva.  in  Big 
Creek  No.  2.  These  two  plants,  which  will  then  be 
developed  to  the  ultimate,  will  have  capacities  of 
73,000  and  64,000  kw.,  respectively. 

Several  important  developments  will  begin  in 
1925.  Announcement  has  just  been  made  by  the 
Pacific  Gas  and  Electric  Company  that  work  will 
begin  on  the  four-mile  tunnel  in  conjunction  with 
Pit  No.  4  power  house.  This  plant,  which  will  cost 
approximately  $15,000,000,  will  be  located  below  Pit 
No.  3.  It  will  develop  approximately  125,000  kva. 
under  a  head  of  about  400  ft.  The  Utah  Power  & 
Light  Company  will  commence  work  on  its  Cutler 
plant  on  the  Bear  River  80  miles  north  of  Salt  Lake 
City.  A  total  of  30,000  kw.  will  be  developed  at  this 
site  under  a  head  of  128  ft.  Work  wiU  start  on  this 

project  March  1.  The  Northwestern  Electric  Com- 
pany has  announced  that  it  may  start  construction 

during  1925  of  a  30,000-kw.  plant  at  its  Yale  site  on 
the  Lewis  River.  The  Salt  River  Valley  Water 

Users'  Association,  which  completed  its  development 
at  the  Roosevelt  plant  with  the  addition  of  a  7,500- 
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ONE  of  the  largest  plants  under  con- 
struction in  the  West  at  the  present 

time  is  the  Pit  No.  3  plant  of  the 
Pacific  Gas  and  Electric  Company.  A 
view  of  work  to  date  on  this  75,000-kw. 
station  is  shown  above.  Below  is  a  view 
of  the  Baker  River  in  Washington  at 
flood  stage  at  the  site  of  the  dam  which 
is  being  built  for  the  Puget  Sound 
Power  &  Light  Company  as  part  of  a 
39,000-kw.  development.  Top  right 
shows  a  view  of  the  Stave  Falls  plant 
of  the  British  Columbia  Electric  Rail- 

way Company,  Ltd.,  where  a  13,125-kw. 
unit  is  being  installed.  With  tlais  unit 
added  the  capacity  of  this  plant  wall  be 
52,500  kw.  In  the  center  is  a  picture 
showing  progress  to  date  on  the  Ex- 

chequer dam  of  the  Merced  In'igation 
District  where  a  30,000-kw.  plant  will 
be  built.  At  the  bottom  is  the  Moccasin 
plant  of  the  City  of  San  Francisco. 
This  plant,  a  unit  in  the  Hetch  Hetchy 
project,  will  have  capacity  of  80,000  kw. 
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THIS  year  will  see  a  continuation  of 
the  active  hydroelectric  construction 

which  marked  1924.  Above  is  the 
Helms  dam  site  at  El.  8,000  on  Kings 
River  project  of  the  San  Joaquin  Light 

Power  Corporation.  Below  is  the 
Yale  site  of  the  Northwestern  Electric 
Company  on  the  Lewis  River,  Wash., 
where  a  30,000-kw.  plant  will  be  con- 

structed. Top  right  shows  the  site  of 
the  Forest  Home  plant  of  The  Southern 
Sierras  Power  Company  together  with 
the  clearing  for  the  6,064-ft.  penstock. 
Next  is  a  view  of  the  site  of  the  Copco 
No.  2  plant  of  The  California  Oregon 
Power  Company.  The  next  photo  shows 
construction  work  on  the  13% -mile 
Florence  Lake  Tunnel  of  the  Southern 
California  Edison  Company  to  be  com- 

pleted in  March.  At  the  bottom  is  a 
view  of  the  Horse  Mesa  site  on  the 
Salt  River  in  Arizona  where  the  Salt 

River  Valley  Water  Users'  Association 
will  construct  a  34,000-kw.  plant. 
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STEAM  construction  has  been  active 
during  the  year.  Above  are  two 

views  of  the  Long  Beach  plants  of  the 
Southern  California  Edison  Company. 
At  the  right  is  a  view  showing  Long 
Beach  No.  1  and  No.  2,  the  new  station. 
At  the  left  is  an  interior  of  No.  2  show- 

ing the  two  35,000-kw.  units,  one  of 
which  is  operating  and  the  other  which 
will  be  on  the  line  very  shortly.  At  the 
right  is  an  airplane  view  of  the  215,000- 
kw.  Seal  Beach  station  of  the  Los 
Angeles  Gas  &  Electric  Corporation, 
where  the  first  30,000-kw.  unit  is  being 
installed.  The  interior  view  shows  the 
new  15,000-kw.  Glenarm  St.  station  of 
the  City  of  Pasadena.  Lower  left  is  an 
air  view  of  the  new  Pueblo  plant  of  the 
Southern  Colorado  Power  Company. 

Lower  right  shows  the  Young's  Bay 
plant  of  the  Pacific  Power  &  Light  Com- 

pany where  a  new  unit  has  been  added. 
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kva.  unit  during  1924,  has  ordered  equipment  for  a 
34,000-kw.  plant  at  Horse  Mesa  on  the  Salt  River  in 
Arizona.  Work  will  be  continued  by  the  San  Joa- 

quin Light  &  Power  Corporation  on  its  Balch  plant 
on  the  Kings  River. 
More  detailed  information  on  all  of  the  above 

plants  will  be  found  in  the  table  on  pages  88  and  89. 

Steam  Capacity  Added  in  1924  is  139,500  Kva. 

The  major  portion  of  the  139,500  kva.  of  steam 
capacity  added  to  the  lines  during  the  last  year  was 
installed  in  California.  This  was  due  primarily  to 
the  power  shortage  during  the  summer,  and  some 
remarkable  records  in  construction  were  made.  This 
is  particularly  true  in  the  case  of  the  Long  Beach 
No.  2  plant  of  the  Southern  California  Edison  Com- 

pany. One  35,000-kw.  unit  has  already  been  placed 
in  operation  in  this  station,  and  another  will  go  into 
operation  shortly  after  Feb.  1,  1925.  A  record  was 
established  in  the  case  of  the  12,500-kw.  unit  in- 

stalled at  the  Sacramento  steam  plant  of  the  Pacific 
Gas  and  Electric  Company.  This  unit  was  in  service 
within  four  months  from  the  time  plans  were  con- 

ceived for  its  installation.  Three  small  units  total- 
ing 22,000  kw.  were  also  placed  in  the  Long  Beach 

No.  1  steam  plant  of  the  Southern  California  Edison 
Company  in  record  time.  The  Los  Angeles  Gas  & 
Electric  Corporation  put  into  operation  a  17,500-kw. 
turbo-generator  during  the  summer  to  aid  in  sup- 

plying power  to  consumers  in  southern  California. 
Similarly  a  10,000-kw.  unit  was  placed  in  the  Glen- 
arm  Street  station  of  the  City  of  Pasadena  in  a  new 
station  that  has  an  ultimate  capacity  of  25,000  kw. 
During  the  power  shortage  many  isolated  plants 
were  leased  and  several  obsolete  plants  rehabilitated 
and  placed  in  operation  by  the  utilities  in  southern 
California.  The  operation  of  these  plants  was  dis- 

continued after  the  first  heavy  rains. 
The  Public  Service  Company  of  Colorado  placed 

in  operation  the  first  unit  of  20,000  kw.  in  a  new 
station  at  Boulder  which  will  ultimately  house 
100,000  kw.  in  turbo-generators.  The  Long-Bell 
Lumber  Company  erected  an  18,000-kw.  steam  plant 
at  Longview,  Wash.,  in  connection  with  its  lumber- 

ing operations  in  that  section.  The  plant  furnishes 
energy  to  the  town  of  Longview  and  will  ultimately 
be  connected  to  the  transmission  system  of  the 
Pacific  Northwest.  Small  units  were  installed  in 
existing  stations  by  the  Pacific  Power  &  Light  Com- 

pany at  Astoria,  Ore.,  the  Mountain  States  Power 

Company  at  North  Bend,  Ore.,  and  the  Gray's  Har- 
bor Railway  &  Light  Company  at  Gray's  Harbor, 

Wash.  A  20,000-kw.  unit  was  placed  in  the  Jordan 
steam  plant  of  the  Utah  Power  &  Light  Company 
at  Salt  Lake  City,  raising  the  capacity  of  this  station 
to  36,000  kw. 

The  first  30,000-kw.  unit  of  what  will  ultimately 
be  the  largest  steam  electric  generating  station 
west  of  the  Rockies  will  be  placed  in  operation  by  the 
Los  Angeles  Gas  &  Electric  Corporation  during  the 
year  at  its  new  plant  at  Seal  Beach,  Calif.  The  ulti- 

mate capacity  of  the  station  will  be  215,000  kw. 
Further  information  regarding  the  steam  instal- 

lations will  be  found  in  the  table  on  page  90. 

Many  Transmission  Lines  Built 

Construction  of  220-kv.  transmission  lines  during 
the  year  was  confined  to  a  9-mile  extension  to  the 
Pit  River  line  of  the  Pacific  Gas  and  Electric  Com- 

pany from  its  Pit  No.  3  plant.  However,  1925  will 
witness  the  beginning  of  work  on  a  third  220-kv. 
line  by  the  Southern  California  Edison  Company 
from  its  Big  Creek  project  to  the  Los  Angeles  metro- 

politan district.  This  line  will  be  approximately  250 
miles  in  length.  The  merger  of  the  San  Joaquin 
Light  &  Power  Corporation  and  the  Great  Western 

Power  Company  of  California  brought  forth  the  an- 
nouncement that  a  220-kv.  line  will  be  built  from 

Sacramento  to  Merced  to  provide  a  high-capacity 
direct  interconnection  betM'een  these  two  companies. 

Completion  or  construction  of  hydroelectric  pro- 
jects during  the  year  necessitated  the  building  of 

several  important  high  tension  lines.  Work  on  the 
154-kw.  line  of  the  City  of  San  Francisco  from  its 
Moccasin  power  house  to.  Newark  near  San  Fran- 

cisco, is  nearly  complete.  This  twin-circuit  line  is 
of  steel-pole  construction  and  is  240  miles  long.  Dur- 

ing the  year  the  City  of  Seattle  completed  a  single- 
circuit  165-kv.  line  105  miles  in  length  from  its 
Gorge  plant  to  Seattle.  The  California  Oregon 
Power  Company  has  completed  a  110-kv.  line  from 
Delta,  Calif.,  to  its  Copco  No.  2  plant.  This  line 
forms  an  important  link  in  the  Pacific  Coast  inter- 

connected system,  being  the  second  tie  between  this 
company  and  the  Pacific  Gas  and  Electric  Company. 
The  Portland  Electric  Power  Company  placed  in  op- 

eration a  57-kv.  line  designed  to  operate  ultimately 
at  110-kv.  between  its  Oak  Grove  plant  and  Caza- 
dero.  Ore. 

Important  Ties  and  Extensions  Made 

During  the  year  an  important  tie  between  the 
systems  of  The  Southern  Sierras  Power  Company 
and  the  San  Diego  Consolidated  Gas  &  Electric  Com- 

pany across  the  southern  end  of  California  was  com- 
pleted. One  hundred  miles  of  88-kv.  line  were  built 

by  the  former  utility  and  17  miles  by  the  latter. 
In  the  Pacific  Northwest  both  the  Puget  Sound 

Power  &  Light  Company  and  The  Washington  Water 
Power  Company  made  important  extensions  and  ad- 

ditions to  their  110-kv.  transmission  systems.  In 
all  268  single-circuit  miles  of  line  were  constructed 
by  these  two  utilities.  Considerable  high  tension 
line  was  also  built  by  the  Pacific  Power  &  Light 
Company. 

Two  important  high  tension  lines  have  already 

been  announced  for  constriction  during  the  coming- 
year.  The  Utah  Power  &  Light  Company  will  build 
80  miles  of  130-kv.  line  from  its  Cutler  project  to 
Salt  Lake  City  and  the  City  of  Tacoma  will  build 
44  miles  of  110-kv.  line  from  its  Lake  Cushman  de- 

velopment to  Tacoma. 
The  prediction  has  been  made  that  during  1925 

interconnections  will  be  made  which  will  tie  together 
all  of  the  transmission  systems  of  the  Pacific  Coast 

companies,  giving  an  interconnected  system  extend- 
ing from  the  Mexican  to  the  Canadian  borders  and 

eastward  into  Montana.  At  the  present  time  two 
small  gaps  exist  in  the  system. 
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Some  Additions  to  Hydroelectric  Generalji 
DAMS CANALS  AND  TUNNELS 

PENS! 
COMPANY PLANT LOCATION 

Type 
Reservoir 
Capacity       Height 
(Acre-ft.)         (Ft.) 

Type Dia.        Length        Dia.        Leng 

(Ft.)         (Ft.) 

Bridge  River  Power  Company       Bridge  River Bridge  River.  B.  C.      Log  Crib 
Diversion         45 

Tunnel 13,200 

British  Columbia  Electric  Railway  Company,  Ltd       Stave  Falls 
(Fifth  Unit) 

Stave  Falls,  B.  C. Concrete 

20- 

13' 

City  of  Seattle       Gorge Skagit  River, 
Wash. 

Crib  13,000       240 
Arch  (future) 

Concrtd. 

Tunnel 

20} 

11,000 

136' 

2,11 

British  Columbia  Electric  Railway  Company. Ltd        Alouette 35  Mi.  east  of 
Vancouver 

Earth  fill 
170,000 63 

Tunnel 
16 

3,550 

13' 

12' 

     East  Side Klamath  Falls, 

Ore. 
Buttress 

360,000 15 

Canal 

670 

12' 

3,054      Copco  No.  2 Klamath  River, 

CaUf. 

Gravity 

35 

Tunnels 
Wd.  Pipe 16 

16 

3,545 1,345 

13H' 

280 

McKenzie  River, 

Ore. 

• • * • • • 

8'
 

(New  Unit) 

      Moccasin Tuolumne  River, 

Calif. 

Gravity 

Arch 206,000 344 Concrtd. 

Tunnel 

WH 

104' 

54' 

City  of  Seattle      Ruby Skagit  River, 
Wash. 1,300,000       480 

Concrtd. 
Tunnel 

18,500 

City  of  Tacoma       Cushman  No.  1 Lake  Cushman, 
Wash. 

Constant  450,000        275 

Angle  Arch 

Concrtd. 

Tunnel 

700 

City  of  Tacoma       Cushman  No.  2 Lake  Cushman, 
Wash. 

Constant 

Angle  Arch 

6,000        180 
Concrtd. 

9,000 Deschutes  Power  Company. Cove 

(Second  Unit) 

Crooked  River, 
Ore. 

Great  Western  Power  Company . Caribou 
(Third  Umt) 

Feather  River, 
Calif. 

Hydraulic Fill 50,000  49 
Addtl. 

66- 

42' 

Great  Western  Power  Company. , Caribou 
(Fourth  Unit) 

Feather  River, 
Cahf 

Hydraulic 
Fill 1,300,000  45 Addtl. 

66- 

42' 

Idaho  Power  Company       American  Falls Snake  River, 

Idaho 

Gravity 

7,500 

5- 

20 

Merced  Irrigation  District      Exchequer Merced  River, 
Calif. 

Constant 

Angle  Arch 

310 

96'
 

Montana  Power  Company       Mystic  Lake West  Rosebud 
River,  Mont. 

Tunnel 

Wd.  Pipe         56' 
1,000        48' 

9,000      44'-42' 

Northwestern  Electric  Company       Yale Lewis  River, 

Wash. 

Gravity 

36,000  160 
500 

13' 

13' 

181 

21( 

      Rt  No.  3 Pit  River. 

Calif. 

Gravity 

32.300 

110 

Concrtd. Tunnel 
19 

20,998 

129- 

108' 

55( 

Portland  Electric  Power  Company         Oak  Grove Clackamas  River, 
Ore. 

Arch Diversion 60 
Tunnels 

Stl.  Pipe 9 
9 

1,520 
33,500 

8'- 

6' 

Puget  Sound  Power  &  Light  Company         White  River 
(Fourth  Unit) 

White  River. 

Wash. 

• • • • • • 

Baker  River. 

Wash. 
Arch  and Gra\'ity 70.000 250 Concrtd. 

Tunnel 

22 

1,600 

78' 

L'iC 

Salt  River  Valley  Water  Users'  Association      
      Roosevelt Salt  River.  Ariz. * • • • • • 

10' 

Salt  River  Valley  Water  Users'  Association      Horse  Mesa Salt  River,  Ariz. Arch 
300,000  300 

35( 
San  Joaquin  Light  &  Power  Corporation       Balch Kings  River, 

Cahf. Rock  FiU 40,000  150 Tunnel 19,600 

50- 

30' 

Southern  California  Edison  Company       Big  Creek  No.  1 Big  Creek,  Calif. 

54- 

24' 

Southern  Cahfornia  Edison  Company       Big  Creek  No.  2 Big  Creek,  CaUf. 

42- 

24' 

The  Nevada-Cahfornia  Power  Company. , Leevining  Creek 

No.  1 

Leevining  Creek, 

Calif. 

Rock  FiU 12,905 Tunnel Stl.  Pipe 

48" 

1,834 

2,523 

44- 

28' 

The  Southern  Sierras  Power  Company       Adams 
Mono  County, 

Cahf. 

Concrete Diversion Flume 

84- 

72' 

The  Southern  Sierras  Power  Company       Forest  Home San  Bernardino 

County,  Cahf. 

Concrete Diversion Wood 
Pipe 

1-        29,550          24- 

H   IS" 

6,064 Turlock  Irrigation  District       La  Grange Tuolumne  River, 
Cahf 

Gravity 

Dive 

201 
Utah  Power  &  Light  Company       Soda  Springs Bear  River,  Ida. 

Gravity 

15,500 

Utah  Power  &  Light  Company. Cutler Bear  River,  Utah 

Gravity 

Arch 
20,000 

Steel 

Pipe 

1,000 
Washington  Water  Power  Company. Long  Lake 

(Fourth  Unit) 
Spokane  River, 

Wash. 
Washington  Water  Power  Company. OroviUe 

(Second  Unit) 

Similkameen 

River,  Wash. 
Wood 

Pipe 

Western  States  Gas  &  Electric  Company       El  Dorado American  River, 
Calif. 

Earth 
Fill 

32,900 Ditch Flume 

Tuimcls Wd.  Pipe 90,645  64- 

23,390  28' 

653 

11,180   

Y'uba  River  Power  Company       BuUard's  Bar 

Yuba  River, 

Cahf. 
Constant 

Angle  Arch 
32,000         183 

Steel 

Pipe 

300 

301 

•Existing  structures  will  be  used. 
tAbbreviations  used  are:  A.-C,  AUis-Chahners  Manufacturing  Company;  G.  E.,  General  Electric  Company;  West.,  Westinghouse  Electric  & 

I.  P.  M.,  I,  P.  Morris  Deparlment  William  Cramp  &  Sons  Ship  &  Engine  Building  Company;  Worth.,  Worthington  Pump  &  Machinery  Corporation; 
Morgan  Smith  Company. 

Manufacturing  Company;  Pelt.,  Pelton  Water  Wh 
W.  S.    M.,  Wellman-Seaver-Morgan  Company; 
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Lnts  in  the  Eleven  Western  States  1924-25 
Ft.) PRIME  MOVERS GENERATING  UNITS PLANT  CAPACITY  (kw.) 

TRANSFORMERS 

TRANSMISSION  LINES 

ffective No. Capacity 
(hp.) 

Maker No. Capacity 
(liiva.) 

Maker Present  or 
Proposed 

Ultimate Length 

(mi.) 

Voltage 

(kv.) 

Type 

PRESENT  STAGE 
OF  DEVELOPMENT 

1,140 3 25,000 3 20,800 66,000 
335,000 

130 150 

113 1 15,000 
A.-C.t 1 

13,125 

G.E 

52,500 52,500 
3-5,500  kva.  G.E. • • • To  be  completed  April,  1925 

1 10,000 1 7,500 
7,500 

1 4,250 A.-C. 1 
4,000 

A.-C. 

4,000 4,000 
1-7,000  kva. • • • 

Completed  August,  1924. 

140 2 20,000 A.-C. 2 15,000 West. 30,000 30,000 
3-20,000  kva. 

6,600/66,000-110,000 

77J 

110 

Wood  pole To  be  completed  May,  1925 

1 1,800 W.S.M. 1 
1,875 

West. 4,200 4,200 
3-1,250  kva.  Pitts. 13 22 

Completed  1924 

1,250 4 
"  25,000 Pelt. 4 20,000 G.E. 

80,000 120,000 13-6,667  kva.  West. m 
154 

Steel  Tower To  be  completed  March  1925 

275 2 28,000 
(38,000  fut.) 

S.M.S. 2 30,000 West. 60,000 
90,000 

60,000  kva.  West. 
11,000/165,000 

100  Ji 

165 Wood  pole Completed    Sept.    1924 

250,000 

2 25,000 

'A.-C. 

2 20,000 A.-C. 
40,000 40,000 14-6,667  kva. 

13,200/110,000 
44 110 To  be  completed  1925 

112,000 

31 1 
1,225 

S.M.S. 1 875 G.E. 

1,275 2,150 

3-400  kva.  G.E. 

2,300/22,000 

• • • 
Completed  Dec,  1924 

1,074 2 15,000 A.-C. 1 22,223 G.E. 
66,000 

135,000 3-7,500  kva.  G.E. 
• • • 

Completed  1924 

1,074 2 15,000 1 22,000 88,000 
135,000 3-7,500  kva. • • • To  be  inataUed  1925 

2 9,000 A.-.C 2 
7,500 

A.-C. 
18,750 Indefinite 15,000  kva.  West. 

« • • 
Completed  1924 

240 2 24,500 Pelt-Morris 2 
15,625 

West. 30,000 3-10,400  kva.  G.E. 

6,600/120,000  volt 

20 110 To  be  completed  1926 

1,050 2 7,500 Pelt. 2 
6,250 

West. 12,500 12,500 2-6,000  kva.  West. 27 51 To  be  completed  1925 

140 2 20,000 2 18,000 30,000 45,000 6-6,000  kva. 

11,000/66,000 

40 

66 To  be  completed  Jan.  1926 

280 3 33,000 Pelt. 3 27,000 G.E. 75,000 75,000 
9-9,000  kva. 

11,000/110,000-220,000 

8J 

220 Steel  Tower To  be  completed  July  1925 

860 1 35,000 Pelt. 1 30,000 
G.E. 

25,500 76,500 
3-10,000  kva.  West. 

11,000/66-115,000 

18.7 115 Steel  Tower Completed  Aug.  1924 

1 23,000 A.-C. 1 20,000 G.E. 86,000 86,000 3-9,000  kva  G.E. 
6.600/55,000 

* • • 
Completed  Dec.  1924 

2 20,000 A.-C. 2 
19,500 

G.E. 
39,000 79,000 7-6,667  kva.  G.E. 50 110 Construction  started  1924 

10-240 1 10,000 S.M.S. 1 
7,500 

West. 18,000 18,000 3-2,000  kva.  Wagner 
2,300/45,000 

• • * 
Completed  1924 

264 3 15,280 S.M.S. 3 11,100 G.E. 34,000 34,000 10-3,700  kva.  G.E. 
11,000/110,000 

4 110 

2,312 2 20,000 1 28,250 30,000 180,000 

50 

110 Steel  Tower Construction  to  start  1925 

1 35,000 Pelt. 1 25,000 West. 73,000 73,000 3-9,333  kva.  G.E. 

11,000/150,000 

• • • 
To  be  completed  July  1925 

1 20,000 Pelt. 1 16,000 West. 
64,000 

64,000 3-5,833  kva.  G.E. 
6,600/150,000 

« • • 
To  be  completed  May  1925 

1,531 1 14,000 Pelt. 1 12,500 
G-E. 12,500 12,500 3^,200  kva.  G.E. 

6,600/88-152,000 17.8 

100 
Completed  1924 . 

221 X 7,500 Worth. 1 
6,250 

G.E. 

6,250 6,250 
3-3,500  kva.  West. 

6,600/88,000 

• • « 
Completed  1924 

1,951 1 2,800 1 
5,000 2,000 

2,000 

3-1,500  kva. 

8.2 

87 
Wood  Pole To  be  completed  1925 

110 1 
1 

1,350 
4,000 

A.-C. 
A.-C. 

2 
1 

500 

3,000 

West. 
A.-C. 

4,000 4,000 4,000  kva.  A.-C. 
4,000/73,000  volt 

U Under  Construction 

76 2 10,000 A.-C. 2 
8,200 

G.E. 
14,000 

14,000 4-5,000  kva.  G.E. 

6,600/135,000  volt 

9.54 132 
Completed  Oct.  1924 

124 2 21,000 I.P.M. 2 15,000 G.E. 30,000 30,000 6,600/130,000  volt 
80 

130 

Work  to  start  Mar.  1,  1925 

170 1 22,500 I.P.M. 1 17,500 G.E. 
94,000 94,000     , 

* • • 
Completed  1924 

78 1 2,500 Pelton 1 
1,600 

G.E. 

5,000 5,000 

3-500  kva.  West. 

2,300/33,000  volt 

• • • 
Completed  1924 

1,750 2 14,000 
A.-C. 2 10,000 G.E. 20,000 75,000 G.E. 9 60 

Completed  Jan.  1924 

170 1 10,000 Worth. 1 
7,500 

A.-C. 

7,500 
15,000 3-2,500  kva.  A.-C. 

6,600/60,000 

6U 

66 

Completed  1924 



90 Journal   op   Electricity [Vol.  54  —  No.  3 

«0 

1 

cs 

■* 

rq 

ID 

OS 

■^ 

lO 

cs 

CS"-
" 

c>    - 

■* 

o. 

CS 

(S 

OS 

-d 

o 

t: 

o 

cs ^ 
OJ 

% 
D. 

OS 

>ti. 

cs 3 

1— > 

c 
3 

OJ 

3 

c. 

"a 

a 

i; 

o> 

i-H 
ZU 
W> 

a 

OJ 

a 
p 

•B 

-S 

0. 

0 

"1 

-a 

■a 

e 
o o 1 t: t 

ma 

"5 

S 

3 

OJ 

3. 

CL 

E 

0. 

E 

OJ 

"a 

H s 

u 

"a 

£ 

ctf 

ID 

s 

Ci.li. 
U 

©■^ 

o o u  u o o o o o o o O 

o H o 

CJ 

iScfi 

O U o H H o H o 

a w 

4J 

a! 
W 

s 
o > 

1 

oo 
ca=t 

i 

> 
d d 

i 
13 

— 
;^ 

^^ 

o M 

oo 

M 

i! 

^o 

^ « 

0) 

z oo o o 

oo 

o 

CO 

Ovo 

G 
oo 

»o 

o 
o_o 

o 

CO 

s°° 

o 

-M 

^ W 

tf5 

IT) 

CO-H* 

o 

Os 

cO_ 

J-co
" 

VO 

O 
OD 

(- . 
^ d 

CO 

vO 

rl 

■^ 

CO 

z 

o ^ 
^^ 

4) 

o 

(-, 
O Q g 

o 

s 

o O o o o o o 

^^ 

rt o o o o o o o o o 
e 

5 

o 

u- 

o 
O 
O 

o 

o" 

o 

\o' 

CO 

§ 
o 

o 

CO 

o 
o 

o 

CO 

(U 

> 3 

t^ 

H 

a> 

o"S 

o o o o s 
o 

s 

o o o o o o o w o 

i^ 
o o o o o o o o o o o rt 

CL. 

c  o 

o o o o 

to 

o 

■^ 

o c O o 
< 

Kg 

c w o 

CO 

o 

o'
 

^ 

oc 

o 

CC 

"■ 

CO 

0) 
y 

^ 
U) 

2 
1 c 

ti 

d 
% 

9w 

^. 

W W td 1 

tl. 

w 
D s 

<: 

0 ^ 1 

<c 

o C d d ^ c d 3 
•  IH 

0 
O 

% g 
>. 

c o ^ ^ 

®.c 

o c o o ^ c c c o 
a 

fl < % 
c 
c 

o g g o 
o 

c o o 
o g c 

c 
c 
c s 8 S 

0 

1^ 

c o 

CO 

g 

g-c 

CO 

r- 

cv 

vd 

»o"
 

u- 

u~ 

O 
CS ^ 

•  H 

w u 

>M 

z m 

rt 
w 
o 

6 - -. ^ 

^rJ 

CM 

-- 

CO 

-. ^ ^ 1 

>p 

c« 
c4 b£ 

c W 1 

L
.
"
 

Vt. 
w fc 

td 

di 

u. 

w 
P. 
a 

a S < c s ^ 

<z 

o C O d ^ c d 
o 
O 

•  H 

.H 

S >. c 

^^ 

o 

,2 

Oc 

Q c o o o c c c o iS 
c 

li- 

o 

Oc 

c o o 

lO 

c 

u- 

o 

1> 

w 

•* 

o 

u- 

"^c 

c o o 

t-^ 

r- r^ 

CV 

o s tn 
2 Sa: 

f*~ 

r^ 

« 

C'
 

cDoc 

o'
 

c 

^^ 

CO o 

\C 

y; 

f.^ 

0) 

rt"— ' 

d 

es 

•* 

c^ 

lo 

cs 
2 

0) 

0) 

■^ 

-H 

■^ 

-^(S 

CS "^ 
CO 

-H 

^ 

■^ 

o 

o a 
2; 

. u . ^ _ d •H 

o 

O 

to 

12 
o cq  c 

J3 
O 
cS 

•V     . 

to'ca 

o  c 
3  c 

2 
i 

f 
c 
OJ 

■2-S 

1^ 

< 

■o 

U c 
P. 
E 

s ►4 t t 

1" 

so 

0. 

<3: 

'  r 

>    ̂ |a 

o 

cs P^ 

1 

»     1 3 

CJ 

S < 

or 

£ 

>- 

c 

1 1 a 
X 

'I 

cc 

''    1 

_^ 

^   1 

3          'j 

3             t^ 

u3 
3 
c 

S J 
P. 

C 
< 

c 

p: 

b 

i: 

t; 

»Z           g" i 
>    gs 1 

ti 
c 1 1 

I 

•S  5 

1  II 
o 

*—> 

JS 

0 > U 

-t-> 

.2 

» c 
X c 

a 
E < 

ti
on
 

c 

c 

c \- 
c J E 

c o 

c 

c 
E 

> 
c 

c 

o 
U 

j3 

:            c 
3             C 

3           i 

»1 

5           S d 

>< 

c 
c 

u 
d 
o 

c 

1- 

J            c > bO 

:               X 

o •1^ 

g 
0 

2 
O 
o 

c 
CL 

0 

1 
> 

c 
s 

c 
< 

c 

E 

c 

< 

> 

c 
C 
t 

'E 

r 

'c 

S 

kH 

"d 

( 
c 

c 

1 
1 

1. 

a 

I             n 

L 

c 
£ 

t 
a 

I 

"a 

t 

da 

1 

•e 

ClJ 

K 

0             >. 

i. 

l 
c 

p 

I         c 

i>                a 

i             ̂  

:> 

I      \ 
:          P 

S          = 
3 

li 

o  .2 

M I J 1 c 
i 3 

i       p 
?       £ 



91 

A  Resume  and  a  Forecast  of 
Commercial  Activity 
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JUDGING  from 
 reports 

secured  from  the  com- 
mercial departments  of 

fourteen  representative 

public  utilities  operating  in 
the  eleven  Western  states 

and  British  Columbia,  it 
would  be  proper  to  state 
that  the  year  1924  had  been 
one  in  which  much  had  been 

done  in  the  way  of  develop- 
ing central  station  business. 

Taking  the  same  source  of 

information  as  a  barometer  for  1925,  it  must  be  con- 
ceded that  even  greater  efforts  will  be  made  to  de- 
velop the  demand  for  energy  from  industrial,  com- 

mercial and  domestic  consumers. 

From  Butte  on  the  northeast  to  San  Diego  on  the 
southwest,  all  of  the  companies  have  passed  a  year, 
which,  despite  the  presidential  election  and  various 
local  disturbances,  has  witnessed  the  steady  growth 
of  load  and  revenue.  The  companies  operating  mer- 

chandising departments  have  placed  current-consum- 
ing devices  in  homes  which  before  had  little  or  none 

of  this  modern  equipment  which  means  revenue  to 
the  central  station  and  comfort  to  the  consumer,  and 
those  utilities  relying  upon  other  channels  of  distri- 

bution have  aided  these  retailers  in  many  ways.  The 
result  has  been  that  many  electrical  appliances  have 
been  placed  on  the  lines  during  the  year.  Because 
of  the  fact  that  the  number  of  residential  consumers 
has  increased  so  rapidly  during  the  last  five  years 
the  percentage  of  appliances  in  homes  has  receded 
rather  than  gained.  To  bring  the  percentage  of  ap- 

pliances in  the  homes  up  to  what  it  was  five  years 
ago  and  even  higher  will  be  one  of  the  problems  of 
the  commercial  department  during  the  coming  year. 

While  the  use  of  electricity  by  industrial  and  com- 
mercial consumers  has  been  increased  remarkably 

during  1924,  in  the  opinion  of  many  there  are  great 
opportunities  for  the  future.  Commercial  depart- 

ments have  been  studying  the  field  for  new  and 
greater  uses  of  electricity,  with  the  result  that  con- 

obtain  an  accurate  summary  of  the 
commercial  activities  of  the  electric  ser. 

vice  companies  of  the  West  during  1 924  and 

to  secure  an  insight  into  what  is  planned  for 

1925,  the  Journal  of  Electricity  requested 

statements  from  the  heads  of  fourteen  repre- 
sentative commercial  departments.  The 

formation  is  consolidated  in  this  article. 

m- 
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siderable  increase  in  these 
two  classes  of  load  may  be 

expected. 
One  of  the  principal  prob- 

lems confronting  the  com- 
mercial department  is  that 

of  developing  business  of 
high  load  factor.  Just  as 
important  is  the  improving 
of  the  load  factor  of  present 
consumers.  For  these  two 

reasons  the  seeking  of  off- 
peak  business  from  all 

classes  of  customers  may  be  confidently  looked  for- ward to. 

What  may  be  expected  during  the  coming  year  by 
the  Western  central  station  companies  has  been 
summarized  for  the  Journal  of  Electricity  by  W.  R. 
Putnam,  vice-president  and  general  manager  of  the 
Idaho  Power  Company  and  chairman  of  the  Com- 

mercial National  Section  of  the  National  Electric 
Light  Association.    Mr.  Putnam  says: 

"The  gradual  improvement  in  industrial  conditions 
which  has  taken  place  throughout  the  country  will 
require  an  increased  use  of  electric  service.  The 
marked  improvement  in  the  price  of  metals,  particu- 

larly copper,  zinc  and  lead,  resulting  in  increased 
production,  affords  the  electric  service  companies 

supplying  mining  loads  increased  output.  The  lum- 
ber industry  of  the  northern  part  of  the  section,  and 

the  fishing  industry,  particularly  salmon,  of  the  same 
section,  are  both  looking  forward  to  an  unusually 
good  year.  The  good  fall  of  snow  and  rain  in  the 
mountains  indicates  excellent  crop  prospects  for  the 
year,  and,  while  the  wet  season  may  reduce  the  use 
of  electricity  for  irrigation  pumping  from  the  high 
figures  of  the  dry  year  of  1924,  the  improved  crop 
conditions  will  result  in  greater  uses  in  other  lines 
which  should  more  than  offset  the  loss  in  pumping 
use. 

"In  other  words,  our  electric  service  utilities  should 
have  a  very  good  year  during  192.5,  with  considerable 
increase  in  earnings  over  the  past  year. 

W.    R.    PUTNAM EDMUND  E.  WALKER LEWIS  A.  LEWIS 



92  JOUKNALOP 

"The  commercial  departments  presumably  will 
generally  be  busy  looking  after  the  new  business 
that  will  result  from  these  good  conditions,  but, 
while  separate  figures  at  this  time  are  not  available 
for  our  Western  utilities,  the  commercial  men  should 
profit  by  the  figures  shown  in  the  editorial  appearing 
in  the  January,  1925,  N.E.L.A.  Bulletin,  which  gives 
the  following  approximate  results  secured  in  our 
industry  in  1924. 
Per  cent  increase  in  total  investment  made  during  the  year    18 
Per  cent  increase  in  output  for  the  year   -       6 
Per  cent  increase  in  revenue  for  the  year       5.3 
Per  cent  increase  in    customers   served   13 

"These  figures  most  clearly  show  two  unfortunate 
happenings  in  our  industry,  first,  investment  grow- 

ing faster  than  earnings,  the  primary  cause  for  this 
being  the  higher  costs  of  materials  and  labor  used  in 
our  construction,  and,  second,  a  decreasing  load 
factor  on  our  systems. 

"Naturally,  with  a  business  that  is  doubling  in 
volume  every  seven  years,  our  commercial  depart- 

ments have  been  busy  taking  care  of  the  business 
offered  and  have  paid  too  little  attention  to  securing 
those  types  of  business  that  are  necessary  to  improve 

Electricity [Vol.  54  — No.  3 

1924  on  a  schedule  that  was  more  frequent  and  in- 
tensive than  in  previous  years,  according  to  Edmund 

E.  Walker,  sales  engineer.  The  company  added  1,800 
new  residential  consumers  to  its  lines  in  Greater 
Vancouver  and  on  Dec.  24,  1923,  connected  6,000  hp. 
of  demand  from  one  power  consumer. 
Merchandising  of  electrical  devices  has  been 

largely  on  a  time-payment  basis  which  Mr.  Walker 
states  is  due  to  the  fact  that,  "specialty  store  adver- 

tisers seem  to  have  drifted  into  the  department  store 
groove  and  offer  little  in  the  advertisement  but 
price,  with  the  result  that  the  purchaser  has  become 
educated  to  purchase  on  price  and  easy  terms  rather 
than  on  quality  and  service.  To  attract  attention  and 
make  a  success  of  a  campaign  we  have  had  to  follow 
the  example  set  and  feature  easy  down  payments 
with  longer  periods  in  which  to  pay. 

"New  electrical  merchandise  such  as  a  line  of  do- 
mestic refrigerators  and  a  stock  of  radio  products 

has  been  found  satisfactory.  We  have  installed  an 
electric  train  and  mechanical  toy  section  with  good 
results,  particularly  during  the  Christmas  season 
when  the  merchandise  attracted  many  persons. 

TABLE  I 
BRITISH  COLUMBIA  ELECTRIC  RAILWAY  COMPANY,  LIMITED. 
STATEMENT  SHOWING  MERCHANDISE  ACTIVITIES  DURING  1924. 

No.  of 

Broad- News- 
Terms Campaign 

Quota 

Number Extra Value  of 
sides 

paper 

Cash Balance 
Special Date Feature Set Sold Salesmen Merchandise Mailed 

Space Down 
Over 

Wiring 

March  3  to  31 Washers 200 
208 

4 
$33,218.50 30,000 S  580.00 

S5.00 

18  months 
April  7  to  28 Kitchen  Unit 4000 3325 22 29,422.00 20,000 1306.14 15  day  free  trial, 

then  75c 

$1.00 

10 

Cost  90c  for  hanging 

May  5  to  June  : 14 Vacuum  Cleaner 
200 

206 5 
16,300.00 31,000 312.42 

15 

May  12  to  June 
30 

Electric  Ranges ISO 47 None 
6,000.00 

16,000 136.40 9.75 18 Regular  price 
Aug.  8  to  16 Washers 6 None 840.00 

None) 

5.00 14 
Vacuum  Cleaners 5 

,    None 
395.00 

None)- 

123.00 
2.50 

12 
Electric  Ranges 17 None 2,125.00 

None) 
20.00 

12 Special  10%  discount 
given  on  range  wiring 

Sept.  1  to  15 Electric  Ranges 

60 

24 None 
3,266.65 

1,000 297.57 10.00 16 S40.00  per  range 

Sept.  22  to  Oct. 
18 

Washers 100 58 None 
10,400.00 

19,000 420.00 5.00 12  to  18  months 
Nov.  17  to  Dec. 24 Vacuum  Cleaners 138 132 4 10,428.00 18,000 

250.00 
Plus  equal 
amount  to 

manufacturer 

2.50 15  months 

our  load  factor  and  thus  offset  the  constantly  in- 
creasing average  unit  cost  of  investment.  Figures 

recently  compiled  show  that  in  many  instances  the 
per  capita  expenses  of  our  municipalities  for  street 
lighting  are  less  now  than  ten  years  ago,  while  the 
per  capita  municipal  expenditures  as  a  whole  are 
very  materially  increased.  Due  to  the  very  rapid 
increase  in  residential  customers  supplied  with  ser- 

vice, it  is  now  estimated  that  the  homes  which  we 

sei've  are  now  only  18  per  cent  applianced,  whereas 
five  years  ago  it  was  estimated  that  they  were  25  per 
cent  applianced.  These  two  illustrations  point  out 
the  seriousness  of  the  problem  that  confronts  our 
commercial  departments.  The  commercial  men  gen- 

erally throughout  the  country  are  awakening  to  the 
realization  of  this  condition  and  during  1925  will 

make  a  good  start  towards  solving  the  problem." 
Activities  of  commercial  departments  in  the  West 

have  been  diversified  during  the  past  year,  according 
to  the  statements  prepared  for  the  Journal  of  Elec- 

tricity and  reproduced  below.  Plans  for  1925  call 
for  intensive  effort  in  every  locality. 

Merchandise  and  Power  Sales  Engaged  in  by  British 
Columbia  Company 

The  British  Columbia  Electric  Railway  Company, 
Ltd.,  of  Vancouver,  as  is  shown  in  Table  I,  conducted 
eight   appliance   merchandising   campaigns    during 

"In  addition  to  our  head  office  salesroom  we  have 
six  branch  offices  where  displays  are  made  and  sales 
consummated.  These  offices  are  supplemented  by 
sixteen  outside  canvassing  salesmen  who  operate,  in 
three  groups  selling  ranges,  washers  or  vacuum 
cleaners.  We  find  that  by  getting  the  salesemen  to 
specialize  better  results  were  secured  than  when  the 
area  of  the  city  was  divided  into  districts  and  each 
man  sold  all  three  types  of  articles. 

"The  company  has  only  a  few  electric  ranges  con- 
nected to  its  lines  within  the  city  of  Vancouver  owing 

to  the  fact  that  it  operates  gas  properties.  The  ma- 
jority of  the  1,500  electric  ranges  in  service  are 

located  in  the  suburban  area  that  is  served." 

In  regard  to  the  company's  other  efforts  to  in- 
crease the  use  of  electricity  Mr.  Walker  states,  "II- 

lumation  has  received  careful  attention  during  the 
year.  An  intensive  canvass  of  stores  and  factories 
has  been  made  to  improve  their  illumination  and  has 
had  gratifying  results.  Considerable  development 
has  taken  place  in  suburban  boulevard  illumination, 
and  advances  in  this  direction  are  under  way  in  the 
city  area. 

"Our  most  important  power  customer  of  the  year 
has  been  the  Britannia  Mines,  a  copper  producer  re- 

puted to  be  the  largest  in  the  British  Empire,  which 
was  connected  Dec.  24,  1923.    The  contract  permits 
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a  maximum  demand  of  6,000  hp.  For  this  customer 
we  had  to  extend  from  our  North  Vancouver  substa- 

tion 38  miles  of  34,000-volt  line.  Harbor  develop- 
ments have  proceeded  apace  and  with  three  large 

grain  elevators,  together  with  pier  facilities,  the 
harbor  commissioners  have  connected  approximately 
6,743  kva.  to  our  lines.  The  Vancouver  Terminal 

Grain  Company's  elevator  with  a  2,000-kva.  load  has 
been  connected. 

"To  encourage  the  greater  use  of  energy  by  do- 
mestic consumers  we  introduced  a  demand  or  floor 

area  rate  which  is  5  cents  per  kw-hr.  for  the  first  3 
kw-hr.  for  each  100  sq.ft.  of  floor  area  with  the  ex- 

cess at  2  cents  per  kw-hr.  The  minimum  floor  area 
allowed  is  1,000  sq.ft.,  being  equivalent  to  30  kw-hr. 
We  believe  that  this  has  helped  to  stimulate  a  freer 
use  of  electrical  appliances. 

"Prospects  for  1925  are  bright.  There  is  consid- 
erable building  activity  in  the  city  and  suburban 

areas,  the  lumber  industry  looks  forward  to  a  busier 

year,  and. there  is  a  movement  in  mining  circles." 

Washington  Water  Power  Expands  Sales  Activity 

In  discussing  the  commercial  activities  of  The 
Washington  Water  Power  Company,  Lewis  A.  Lewis, 
sales  manager,  makes  the  following  statement: 

"For  the  sales  department  of  The  Washington 
Water  Power  Company  the  year  1924  has  been  im- 

portant, not  so  much  because  of  increased  business 
but  rather  because  of  an  expansion  in  its  field  of 
activity,  by  virtue  of  which  it  will  be  able  to  meet 
the  increased  demand  upon  it  as  the  business  of  the 
company  grows. 

"In  the  very  important  work  connected  with  the 
sale  of  industrial  power  we  feel  that  considerable 
progress  has  been  made.  Our  industrial  engineer  and 
assistant  have  established  contact  with  most  of  our 
industrial  concerns  in  Spokane  and  vicinity.  By 
familiarizing  themselves  with  the  operating  condi- 

tions in  these  plants  and  by  closely  cooperating  with 
the  billing  department,  complaints  regarding  service 
and  accounts  have  been  decreased  to  a  minimum. 
Studies  have  been  made  of  some  of  the  more  im- 

portant industries  that  are  of  interest  in  anticipating 
probable  developments  in  the  future.  One  of  these 
investigations  covered  the  lumber  industry  of  Spo- 

kane and  the  Inland  Empire,  and  in  order  that  our 
viewpoint  might  be  broadened  our  industrial  en- 

gineer visited  a  number  of  the  important  lumber  dis- 
tricts of  Oregon  where  central  stations  had  developed 

important  loads  in  that  industry.  A  survey  was 
then  made  of  the  business  available  in  our  own  terri- 

tory with  the  following  results : 
Lumber  Mills  Using  Steam  Power 

No.  of 
Plants 

On  or  near  W.W.P.   lines    8 
On  or  near  other  lines    9 
10  to   30  miles  from   any  line..  6 

Total           23 

Connected 

Load — hp. 

4,225 
3,725 
2,600 

Output 

FBM  1  Shift 

510,000 
450,000 
360,000 

10,550 1,320,000 

No.  of 
Plants 

4 
2 
5 

Mills  Partially  Electrified — Making  Their  Own  Power 

Connected  Output  FBM 
Load — hp.  1  Shift 

4,900  340,000 
1,650  150,000 
6,750  790,000 

Gen. Cap. — hp. 

3,350 
870 

4,700 

13,300 1,280,000 
1,920 

"In  Spokane  our  company  serves  about  75  per 
cent  of  the  woodworking  plants,  and  during  the  last 
six  months  one  of  the  local  sawmills  which  produces 
most  of  its  power  has  installed  one  large  motor  and 
may  install  several  more.  This  shows  the  tendency 
that  exists  among  progressive  operators  to  depend 
upon  central  station  service  where  it  is  available. 
The  principal  questions  are  whether  it  is  worth 
while  to  build  long  transmission  lines  to  serve  remote 
plants,  and  whether  special  class  rates  should  be 
made  to  develop  this  load. 

"During  the  past  three  years  the  growth  of  our 
general  transmission  system  has  enabled  us  to  de- 

velop an  important  irrigation  load,  particularly  in 
Grant  County  and  Chelan  County.  In  these  localities 
the  increase  in  electric  pumping  has  been  substantial. 
We  also  have  important  irrigation  loads  in  Okanogan 
and  Spokane  Counties.  The  total  area  in  the  four 
counties  mentioned,  irrigated  by  electric  pumping,  is 
28,800  acres,  and  the  load  amounts  to  9,000  hp.  or 
about  1/3  hp.  per  acre.  We  expect  this  load  to  grow. 
In  Grant  County,  for  example,  there  are  only  4,000 
acres  under  pumps,  whereas  our  lines  are  able  to 
serve  25,000  acres.  In  Chelan  County  the  present 
area  of  5,000  acres  will  eventually  be  doubled. 

"Early  in  1924  we  established  a  department  of  il- 
luminating engineering  under  the  direction  of  an 

illuminating  engineer  who  has  established  contact 
with  architects,  electrical  contractor-dealers,  .and 
many  of  our  important  merchants.  He  was  one  of 
the  most  active  members  of  the  committee  which 

conducted  the  Home  Lighting  Contest  for  the  Na- 
tional Electric  Light  Association,  and  in  addition  he 

has  given  a  number  of  talks  on  lighting  before 
various  trade  associations  and  civic  bodies. 

"We  feel  that  domestic  refrigerating  machines 
offer  great  possibilties  for  the  future,  and  last  sum- 

mer we  engaged  a  sales  engineer  who  has  devoted 
all  his  time  to  selling  the  domestic  plants  which  we 
handle.  Besides  thoroughly  canvassing  the  field,  he 
has  interviewed  all  of  the  users  and  has  made  it  a 
point  to  see  that  adequate  service  is  given.  Out  of  a 
total  of  150  domestic  refrigerators  now  in  service  in 
Spokane,  34  have  been  installed  by  our  company 
during  the  past  year.  We  selected  a  list  of  promi- 

nent business  men,  and  to  these  we  offered  six 
months  free  trial  of  a  suitable  machine.  A  small  re- 

frigerator with  self-contained  electric  unit  has  now 
been  perfected,  and  we  expect  to  sell  quite  a  number 
of  these  to  apartment  houses.  , 

"During  1924  to  a  special  representative  of  this 
department  there  was  assigned  the  task  of  supervis- 

ing the  accounts  of  our  important  mining  customers 

in  the  Coeur  d'Alene  district  of  northern  Idaho,  and 
also  of  public  utilities  in  this  territory  to  which  we 
sell  power  wholesale.  This  representative  has  estab- 

lished contact  with  such  customers  and  has  been  the 
means  of  securing  some  important  improvements  in 
our  service  facilities.  Due  to  the  high  prices  of  lead 
and  zinc,  the  mining  activities  in  1924  showed  a 
large  increase  over  those  for  1923,  and  our  revenues 
increased  in  proportion. 

"In  merchandising,  our  business  for  1924  was  very 
satisfactory  indeed,  although  because  of  general 
conditions  in  the  territory  the  volume  was  below  that 



94 Journal   of   Electricity [Vol.  54  —  No.  3 

of  1923.  We  consider  general  conditions  now  are 
favorable  and  anticipate  a  good  year.  During  1924 
two  special  campaigns  were  conducted  in  the  sale  of 
electric  ranges  that  resulted  in  the  sale  of  715  during 
a  total  period  of  12  weeks.  Of  these  approximately 
60  per  cent  were  sold  in  Spokane,  and  the  balance  in 
the  56  towns  of  the  Inland  Empire  served  directly 
by  our  company.  Campaigns  were  also  conducted  in 
the  sale  of  electric  irons,  air  heaters,  washing  ma- 

chines, and  vacuum  cleaners,  each  one  of  which  was 
very  successful. 

"The  results  for  the  year  were  as  follows  for 
Spokane  and  the  country  towns : 
Electric  ranges   S90 
Water  heaters   889 
Vacuum    cleaners   620 
Washing    naachines   548 
Electric    irons   :....972 
Heating    pads   183 
Grills     -   158 
Miscellaneous      337 

Air    heaters   ~   _..835 
Waffle    irons   558 
Curling    irons   436 
Toasters   195 
Percolators    184 
Foot    logs   162 
Hot    plates   14S 

Total   number  of   appliances   sold   „         7,115 
Total  sales  value   _   $385,792 
Total   number   residential   consxuners   „   32,200 
Sales   per   consumer   _       —   £11.98 
Total  number  of  electric  ranges  and  water  heaters  now  in  service  on 

our   lines   is   approximately   „.  6,000 

"Our  plans  for  1925  provide  for  special  campaigns 
on  kitchen  lighting  units,  electric  ranges  and  water 
heaters,  small  domestic  ironers,  washers,  electric 
irons,  air  heaters,  and  waffle  irons.  With  mining 
and  lumbering  conditions  as  favorable  as  they  are, 
and  with  good  agricultural  conditions,  provided  the 
latter  are  realized  as  the  year  advances,  our  mer- 

chandising should  be  successful  this  year,  and  better 
than  for  1924." 

Portland  Electric  Power  Company  Was  Active 
Range  Merchandiser 

Merchandising  of  electric  ranges  was  the  prin- 
cipal activity  entered  into  during  1924  to  increase 

the  domestic  demands  for 
electricity  on  the  lines   of 
the  Portland  Electric  Power 

ifjmt.  Company,  states  A.  C.  Mc- 
:  *^,  Micken,    sales    manager. 
i  Touching    on    this    matter 

further,  Mr.  McMicken  ex- 
plains : 

"To  promote  the  use  of 
electric  ranges  in  the  home 
three  campaigns  of  a  month 
to  five  weeks  duration  each 

A.  0.  McMicKEN  ^g^g  conducted.    The  dates 
of  these  sales  drives  and  the  number  of  ranges  sold 
during  each  were  as  follows : 

March  24  to  April  23   316 
Sept.  22  to  Oct.  31   _   341 
May  26  to  June  30   292 

Total   949 

"The  result  of  the  three  campaigns  was  somewhat 
less  than  was  expected.  This  maybe  ascribed  to  the  ad- 

verse effect  of  the  depression  in  the  lumber  business 
and  allied  industries  in  and  around  Portland,  which 
commenced  early  in  May  and  continued  throughout 
practically  the  entire  year.  Besides  the  sales  made 
during  these  campaigns,  862  additional  ranges  were 
sold  during  the  rest  of  the  year,  making  a  total  for 
the  year  of  1,811  ranges  sold. 

"The  company  was  actively  engaged  in  the  sale 
of  all  other  electrical  appliances  through  its  electric 
stores  in  Portland  and  other  cities  which  it  serves, 
although  no  special  campaign  effort  was  directed  to- 

ward the  sale  of  any  appliance  other  than  ranges. 
The  gross  merchandise  sales  for  the  year  amounted 
to  $406,041.19,  which,  compared  with  1923,  was  an 
increase  of  18.7  per  cent.  During  1924,  a  year  in 

which  Portland's  residential  building  operations  ex- 
ceeded those  of  any  year  of  its  history,  the  company 

likewise  enjoyed  its  largest  increase  in  residential 
and  apartment  house  business.  The  gain  in  cus- 

tomers in  all  classes  of  service  amounted  to  6,817. 

"During  the  current  year  the  company  plans  again 
to  conduct  three  range  campaigns.  These  will  be  of 
short  duration  and  will  occur  two  in  the  spring  and 
one  in  the  fall.  In  addition,  this  year,  the  company 
expects  to  solicit  its  customers  on  a  kitchen  lighting 
unit.  This  will  be  done  through  a  series  of  district 
campaigns,  in  which  the  city  of  Portland  and  the 
outlying  towns  served  by  the  company  will  be  di- 

vided into  districts  and  each  district  worked  in  turn, 
so  that  by  the  end  of  the  year  the  entire  territory 
will  have  been  covered.  Plans  for  this  series  of  cam- 

paigns are  taking  shape  at  the  present  time,  and  the 

first  campaign  will  commence  in  February." 
Annual  Appliance  Campaigns  Important  to  Pacific 

Power  &  Light  Company 

In  reviewing  the  commercial  activities  of  the  Pa- 
cific Power  &  Light  Company,  which  serves  a  large 

territory  in  Oregon  and  Washing- 
ton and  maintains  district  offices 

in  fifteen  cities,  V.  H.  Moon, 
appliance  sales  superintendent, 
states : 

"During  1924  the  Pacific  Power 
&  Light  Company  engaged  in  the 
three  major  appliance  campaigns 
which  have  become  annual  events 

with  this  company,  namely,  vac- 
uum cleaners  in  the  spring,  ranges 

in  the  summer  and  washing  ma- 
chines in  the  fall.  In  addition, 

last  year  the  company  conducted 
a  kitchen  lighting  campaign  in  the 
early  spring.  The  results  of  these  campaigns,  with 
the  additional  sales  made  throughout  the  rest  of 
the  year,  were  as  follows : 

Sales  Total 
Campaign  Rest  of     Sales  for 
Sales  Year             Year 

Feb.  1  to  Mar.  15,  kitchen  lighting  units   1,985       
April   1  to  May  1,  vacuum  cleaners      258  152 
May  15  to  July  1.  ranges      162  95 
Sept.  15  to  Oct.  15,  washing  machines      356  215 

"It  should  be  noted  that  gas  is  sold  by  the  com- 
pany in  a  number  of  districts,  and  this  fact  has  a  dis- 
tinct bearing  on  the  sale  of  electric  ranges  since  only 

about  one-third  of  the  company's  residential  terri- 
tory is  open  to  the  unrestricted  sale  of  these  ap- 

pliances. 
"In  addition  to  these  so-called  major  campaigns, 

several  smaller  and  less  intensive  campaigns  were 
conducted  on  irons,  toaster-stoves,  percolators,  toast- 

ers and  the  small-sized,  gas-heated,  electrically 
driven  ironers.     Electric  merchandise  sales  for  the 
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410 

257 

571 
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year  averaged  about  $8  per  customer  over  the  entire 
territory. 

"In  1925  the  company's  merchandising  activities 
will  follow  practically  the  same  course  as  they  did 
last  year.  A  kitchen  lighting  campaign  is  at  present 
in  progress ;  during  two  weeks  in  March  a  washing 
machine  campaign  is  contemplated,  which  will  be 

the  main  point  of  difference  between  this  year's  and 
last  year's  activities;  vacuum  cleaners  will  be  fea- 

tured in  April ;  ranges  will  be  campaigned  from  May 
to  July;  washing  machines  again  in  September  and 
October.  It  is  possible  also  that  special  effort  will 
be  applied  to  the  sale  of  electrically  heated  ironers, 
electric  home  refrigerators  and,  in  rural  territory, 

motor-driven  domestic  water  systems." 
Number  of  Meters  Increased  13  Per  Cent  on  San 

Diego  System 

The  rapid  growth  of  San  Diego  that  continued 
during  1924,  was  reflected  by  a  gain  in  the  number  of 

consumers  receiving  elec- 
tricity from  the  San 

Diego  Consolidated  Gas 
&  Electric  Company,  ac- 

cording to  A.  E.  Hollo- 
way,  superintendent  of 
the  commercial  depart- 

ment. The  number  of 

meters  in  sei'vice  in- 
creased 13  per  cent  dur- 

ing the  year  just  ended. 
The  increase  in  load  on 

the  company's  system 
came  not  only  as  a  result 
of  the  growth  of  the  city 
but  partly  because  of  the 
efforts  of  the  commercial 
department,  which  have 
been  summarized  by  Mr. 
Holloway  as  follows: 

"A  campaign  was  conducted  to  increase  the  street 
lighting  by  the  installation  of  ornamental  posts  with 
400-cp.  and  600-cp.  lamps.  The  number  of  orna- 

mental standards  installed  during  the  year  was  over 
50  per  cent  of  the  total  in  service  to  Jan.  1,  1924. 
Better  window  lighting  has  been  installed  in  a 
large  number  of  stores,  and  the  sign  load  is  being 
continually  increased. 

"The  few  isolated  plants  are  being  gradually  re- 
duced by  changing  them  over  to  central-station  ser- 
vice. There  is  a  very  small  field  for  future  activity 

along  this  line  because  nearly  all  those  who  were 
operating  their  own  plants  are  now  purchasing  power 
from  our  company. 

"Many  completely  electrified  homes  were  built  dur- 
ing the  year.  Each  one  of  these  proved  to  be  a  good 

advertisement  as  other  people  were  sold  the  idea  so 

that  'electrically  throughout'  is  gaining  popularity.  A 
special  effort  was  made  to  increase  the  electric-range 
and  water-heater  load.  This  has  increased  51  per 
cent  over  the  corresponding  period  a  year  previous. 

"During  1925  it  is  expected  that  the  business  of 
the  company  will  continue  to  expand  in  order  to  take 
care  of  the  steady  growth  of  the  community  which 
it  serves.     During  the  early  part  of  the  year  the 
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company  purposes  to  put  on  a  kitchen  lighting  cam- 
paign, patterning  the  drive  after  the  methods  followed 

by  other  central  stations  which  have  been  so  suc- 
cessful. It  is  thought  that  increasing  the  standard 

of  illumination  in  the  kitchen  will  result  in  bettering 
lighting  conditions  throughout  the  home.  An  effort 
will  also  be  made  to  install  the  kitchen-lighting  type 
of  units  in  the  small  stores. 

"It  is  proposed  to  build  and  open  for  inspection 
another  electric  home  in  conjunction  with  the  Cali- 

fornia Electrical  Cooperative  Campaign.  It  is  planned 

to  make  this  home  as  successful  as  San  Diego's  first 
electric  home,  which  was  visited  by  over  twenty 
thousand  people. 

"To  further  the  sale  of  the  larger  current-consum- 
ing devices,  a  display  room  is  being  fitted  up  for  the 

demonstration  of  industrial  gas  and  electric  heating 
and  cooking  appliances.  Not  only  will  domestic 
ranges,  water  and  air  heaters  be  on  display,  but  it  is 
proposed  to  show  a  line  of  heavy  duty  ranges  and 
commercial  cooking  appliances. 

"The  advertising  and  educational  campaign  being 
carried  on  is  beaiing  fruit.  Customers  are  beginning 
to  give  more  attention  to  adequate  wiring  and  cor- 

rect illumination  in  their  homes.  The  company  looks 

forward  to  the  coming  year  with  confidence." 
Southern  SieiTas  Made  Steady  Drive  for  Business 

Although  no  special  efforts  to  increase  the  use  of 
energy  were  made  by  The  Southern  Sierras  Power 
Company  of  Riverside,  Calif. 
George  T.  Bigelow,  commercial 
manager,  makes  the  statement 
that  there  has  been  a  steady 

gro-wth  recorded  by  the  com- 
pany. The  shortage  of  power  in 

southern  California  was  respon- 
sible for  the  fact  that  no  specific 

sales  campaigns  were  conducted 
by  the  company  during  1924. 
According  to  Mr.  Bigelow: 
"Commercial  activity  has  been 
limited  to  a  steady  drive  for  resi- 

dential and  commercial  load  within  the  territory 

served  by  the  company.  This  effort  has  been  produc- 
tive and  the  load  shows  a  good  gain  over  last  year. 

Merchandise  sales  have  tripled  in  the  last  two 
years,  and  intensive  work  on  electric  ranges  has 
Isrought  the  saturation  up  to  one  range  to  each  ten 

lighting  consumers." 
Montana  Power  Company  Active  Diu-ing  1924 
"The  Montana  Power  Company,  operating  in 

seventy-four  cities  and  towns  of  Montana,  had  a 

busy  year  of  commercial  activities,"  reports  J.  Ryan 
Gaul,  manager  of  the  Butte  district.  "Despite  the 
fact  that  the  state  is  just  emerging  from  an  indus- 

trial and  agricultural  crisis,  this  company  has  just 
completed  one  of  its  most  active  years. 

"The  campaign  to  place  a  substantial  block  of  the 
common  stock  with  the  people  of  the  state  resulted 
successfully.  Tlie  securities  were  offered  in  small 
share  lots,  on  an  easy  payment  plan,  through  a  sales 
organization  composed  of  every  employee  of  the 
company.    The  volume  of  sales  speaks  most  highly 

GEOEGE  T.  BIGELOW 
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for  the  people's  confidence  not  only  in  the  company 
but  also  in  the  future  of  the  state.  The  far-sighted 

wisdom  of  placing  the  company's  stock  with  the  pub- 
lic has  been  amply  proved.  A  very  marked  interest 

in  its  affairs  on  the  part  of  the  public  has  been 
noted. 

"The  new  domestic  rate  in  effect  only  a  year  and  a 
half  has  been  conducive  to  the  greater  use  of  elec- 

trical appliances  in  the  home.  Lamp-socket  devices 
were  sold  in  volume.  In  this  regard  it  will  be  inter- 

esting to  note  that  flat  irons,  portable  heaters,  waf- 
fle irons,  washers  and  vacuum  cleaners  were  the 

most  popular  appliances  in  this  division.  Approxi- 
mately 1,000  additional  ranges  were  sold  and  in- 

stalled on  the  system  during  the  year.  Considerable 
missionary  work  was  done  during  the  last  twelve 
months  on  water  heaters  and  domestic  ironers. 

Many  new  heavy-duty  installations  were  also  made, 
and  the  company  points  with  pride  to  the  number  of 
hotels,  restaurants,  bakeries,  hospitals  and  other  in- 

the  commercial  electric  department.  During  the 
year  the  company  carried  out  a  well  planned  sales 
campaign,  and  Mr.  Buck  is  of  the  opinion  that  care- 

ful planning  of  these  campaigns  is  essential.  In  re- 
viewing the  activities  of  the  commercial  electric  de- 

partment of  his  company,  which  increased  gross 
sales  32.7  per  cent  during  the  past  year,  Mr.  Buck 
states : 

"Realizing  the  importance  of  campaign  activities 
to  the  production  of  increased  revenue,  this  depart- 

ment conducted  a  kitchen  unit  campaign  in  which 
7,719  sales  were  made  to  9.3  per  cent  of  the  cus- 

tomers served;  a  washing  machine  campaign  in 
which  400  machines  were  sold  in  30  days;  and  a  30- 
day  sales  drive  on  vacuum  cleaners  which  resulted 
in  placing  350  cleaners  in  the  homes  of  consumers. 
In  the  kitchen  unit  campaign  the  western  division 
of  the  company  established  what  we  believe  to  be  a 
world  record  as  the  total  sales  in  this  division 
amounted  to  34  per  cent  of  the  customers  served. 

G.   B.  BUCK W.  M.  SHEPARD A.  M.  FROST 

stitutions  now  equipped  either  wholly  or  in  part  with 
electric  equipment. 

"The  new  year  opens  in  Montana  under  most  aus- 
picious circumstances.  The  tenseness  in  the  agricul- 

tural regions  has  been  relieved  by  the  production  in 

1924  of  the  largest  crop  in  the  state's  history,  for 
which  record  prices  were  secured.  As  a  consequence 
the  farmer  is  liquidating  his  debts  in  splendid  man- 

ner. In  the  mining  sections,  high  hopes  are  enter- 
tained for  the  future.  Lead  and  zinc  prices  are 

strong,  while  copper  is  once  more  coming  into  its 
own  as  the  King  of  Metals. 

"With  three  of  the  state's  largest  cities,  Butte, 
Great  Falls  and  Anaconda,  in  which  the  Montana 
Power  Company  operates,  almost  entirely  depend- 

ent on  the  condition  of  the  mining  industry  and  with 
the  balance  of  the  state  most  vitally  affected  by 
same,  it  is  a  source  of  relief  to  company  officials  to 
see  the  metal  industry  now  emerge  from  the  chaotic 
conditions  of  the  post-war  period.  These  favorable 
economic  conditions,  coupled  with  the  fact  that  a 
constructive  regime  administers  state  government, 
prompt  this  company  to  expect  much  of  the  future." 
Public   Service    Company   of   Colorado    Shows   32.7 

Per  Cent  Gross  Sales  Increase 

The  year  1924  was  one  of  the  best  years  in  the 
commercial  history  of  the  Public  Service  Company 
of  Colorado,  in  the  opinion  of  G.  B.  Buck,  manager  of 

"Through  wiring  and  fixture  campaigns,  this  de- 
partment added  considerably  to  the  number  of  cus- 

tomers receiving  service.  The  net  increase  in 
customers  of  1924  over  1923  was  11  per  cent. 

"In  addition  to  the  foregoing  campaigns  this  de- 
partment, under  C.  A.  Semrad,  commercial  manager, 

took  active  part  in  successfully  carrying  on  the 
Home  Lighting  Contest. 

"The  entire  electrical  industry  in  Denver  has  been 
assisted  materially  during  the  past  year  by  the 
Electrical  Cooperative  League  of  Denver.  During 
December  the  league  was  very  active  in  staging  a 
decorative  lighting  contest,  appropriate  for  Christ- 

mas. Hundreds  of  our  customers  participated  in  this 
contest,  and  prizes  for  the  best  decorations  were 
awarded  by  the  league.  This  activity  was  a  great 
revenue  stimulator. 

"The  Public  Service  Company  of  Colorado  is  look- 
ing forw^ard  to  a  year  of  increased  business  for  1925, 

and  toward  that  end  many  changes  in  personnel  and 
organization  are  contemplated.  Budgets  show  ex- 

pected increased  results  from  all  departments.  This 
is  particularly  so  in  the  sign  and  display  lighting  de- 

partment which  has  been  budgeted  to  produce  an 
increase  of  100  per  cent  in  signs  sold  and  a  50  per 
cent  increase  in  gross  sales. 

"Lamp  sales  are  also  expected  to  show  marked 
improvement ;  at  least  a  50  per  cent  increase  in  gross 
sales,    with    decidedly    increased    wattage    is    fore- 
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cast.  A  liberal  use  of  colored  lamps  is  scheduled 
for  the  coming  year. 

"Appliance  merchandising  campaigns  have  been 
planned  for  the  entire  year,  and  the  addition  of  many 
new  lines  is  contemplated.  A  radio  department  is 
planned  in  addition  to  a  refrigeration  department 

which  is  already  in  operation.  Improved  customers' 
service  is  on  the  schedule,  and  is  virtually  assured 

by  the  installation  of  a  customers'  service  shop  which 
is  now  functioning  very  satisfactorily. 

"More  intensive  work  on  the  sale  of  fixtures  i« 
planned  by  the  inauguration  of  a  fixture  department 
equipped  and  capable  of  giving  valuable  assistance 
to  the  customer  in  helping  to  choose  the  proper  kind 
of  fixture  to  harmonize  with  other  furnishings  and 
color  scheme. 

"Generally  speaking,  the  1925  sales  program  of 
this  department  will  be  based  on  broad  general  lines, 
endeavoring  to  fulfill  the  three  fundamentals  of  such 
a  department,  namely:  (1.)  the  production  of  in- 

creased gross  revenue;  (2.)  the  production  of  in- 
creased gross  sales  merchandising;  and  (3.)  the  im- 

provement of  public  relations." 
San  Joaquin  Company  Gains  40,000  kw.  in  Load 
Over  40,000  kw.  of  various  classes  of  load  have 

been  connected  to  the  lines  of  the  San  Joaquin  Light 
&  Power  Corporation  during  1924,  according  to 

A.  M.  Frost,  manager  of  sales,  who  reviews  the  year's 
commercial  activities  as  follows: 

"The  following  tabulation  shows  the  number  of 
consumers  added  under  various  classifications  of 
service,  and  the  connected  load  in  horsepower  and 
kilowatts. 

Schedule  Consumers  Connected  Load 

Lighting     4,232  5,100  kw. 
Cooking     656  6,135  kw. 
Industrial  power    433  17,342  hp. 
Agritultural    power    1,926  22,385  hp. 

"We  have  taken  up  a  good  many  activities  of  a 
general  business-building  character  that  have  shown 
no  immediate  result  in  business  added  to  our  lines. 
These  intangible  activities,  however,  have  an  indirect 
bearing  on  our  load  development,  and  in  some  cases 
in  the  past,  and  in  a  good  many  cases  in  the  future, 
we  feel  we  will  be  able  to  trace  additional  business  to 
them. 

"As  an  example,  we  have  pursued  the  promotion 
of  cotton  planting  and  cotton-processing  plants 
throughout  the  territory,  working  with  the  Cham- 

bers of  Commerce,  growers'  organizations,  depart- 
ment of  agriculture  specialists,  and  real  estate 

operators.  Cotton  has  come  to  the  San  Joaquin 
■  Valley,  and  will  be  an  important  factor  in  its  future 
development.  We  do  not  know  just  how  much  busi- 

ness has  been  added  for  us  as  a  result  of  our  activi- 
j  ties  in  the  promotion  of  this  cotton  industry,  but  we 

j  do  know  definitely  that  cotton  brought  back  into 
operation  over  1,000  hp.  in  plants  that  had  been 
connected  to  our  lines  and  had  been  out  of  operation 
from  one  to  five  years. 

"We  know  there  are  now  twelve  cotton  gins  oper- 
ating on  our  lines,  six  of  them  having  been  added 

during  the  year  1924.  We  also  know  that  there  are 
two  cottonseed-oil  mills  operating  on  our  lines,  one 

of  them  added  during  1924.  This  latter  mill  is  re- 
turning us  an  earning  of  approximately  $1,000  per 

month,  and  will  operate  approximately  ten  months 
a  year.  A  recent  survey  of  their  activities  shows 
them  to  be  in  a  sound  financial  condition,  with 
many  reasons  to  expect  continued  success  in  their 

operation. 
"A  survejr  made  some  months  ago  of  the  acreage 

in  cotton,  and  the  consequent  use  of  power  for  its 
irrigation,  as  well  as  the  operation  of  processing 
machinery,  has  returned  us,  during  1924,  approxi- 

mately $175,000  in  gross  earnings. 
"The  cotton  acreage  in  the  San  Joaquin  Valley  in 

1923  was  10,000  acres ;  in  1924,  35,000  acres  and  in 
1925  promises  to  nearly  double  the  latter  amount. 
The  average  production  will  run  above  three-quarters 
of  a  bale  to  the  acre  and  in  some  cases  as  high  as  two 
bales  per  acre  has  been  produced.  With  cotton 
values  of  approximately  24  cents  per  lb.  it  can  be 
seen  that  this  is  a  valuable  agricultural  asset  to  the, 
San.  Joaquin  Valley. 

"We  have  had  representatives  of  the  sales  depart- 
ment contacting  with  farm  bureaus  and  representa- 

tives of  the  agricultural  departments,  both  state  and 
federal,  as  well  as  the  Agricultural  College  of  the 
University  of  California,  for  the  purpose  of  securing 
information  on  up-to-date  methods  of  agriculture, 
and  also  for  the  purpose  of  acquainting  the  repre- 

sentatives of  these  diflferent  bureaus  with  the  value 
of  our  service  to  agriculture  generally. 

"The  promotion  of  the  idea  of  winter  irrigation, 
for  the  building  up  of  our  winter  load  and  the  in- 

creasing of  earnings  on  existing  facilities,  is  also 
recognized  by  many  agricultural  authorities  as 
highly  valuable  to  the  farmers  of  our  territory.  In- 

formation on  this  subject  has  been  spread  through 
general  publicity  and  also  through  the  m.edium  of 
personal  contact  and  the  mailing  of  bulletins  directly 
to  our  agricultural  consumers. 

"This  department  has  also  conducted  a  pump- 
testing  service  for  the  benefit  of  our  agricultural 

power  consumers.  These  tests  determine  the  effi- 
ciency of  a  consumer's  pumping  plant.  A  report  is 

made  to  him  which  will  enable  him  to  make  repairs, 
where  needed,  for  the  increasing  of  the  efficiency  of 
his  equipment,  with  the  resultant  increase  in  amount 
of  water,  and  better  irrigation  service  for  the  dollars 
that  he  is  spending  with  us  for  electric  power. 

"We  conducted  185  of  these  tests  during  1924  and 
worked  out  rather  elaborate  reports  on  the  cost  per 
acre-foot  under  varying  heads  and  load  factor  condi- 

tions in  diffierent  parts  of  our  territory.  These  re- 
ports have  been  very  valuable  in  giving  us  informa- 
tion on  actual  cost  to  the  consumer  and  have 

been  valuable  to  the  consumer  for  the  same  purpose, 
and  have  given  our  consumers  in  a  great  many 
cases  an  understanding  of  the  better  value  and  more 
reasonable  cost  of  electric  power  service  in  irrigation. 

"A  survey  was  made  of  the  oil  fields  in  1924  to 
determine  the  extent  to  which  our  service  is  used 
and  for  soliciting  new  business.  This  survey  has 
proved  very  valuable;  something  over  5,000  hp.  in 
oil  fields  was  added  during  1924. 

"The  Home  Lighting  Contest  in  our  territory  was 
very  successful  and  has  brought  about  a  general 
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consciousness  on  the  part  of  lighting  consumers  as 
to  the  value  of  lighting  service  and  possible  increased 
value  by  the  proper  application  of  that  service 
through  the  use  of  modern  lighting  units. 

"This  department  also  conducted  the  development 
of  business  on  our  extension  built  in  the  Santa  Ynez 

territory,  from  Lompoc  to  Santa  Ynez,  approxi- 
mately 25  miles.  Forty-four  agiicultural  power 

consumers  were  added,  totaling  811.5  hp.  Sixteen 
industrial  consumers,  totaling  149  hp.,  as  well  as  222 
lighting  consumers,  totaling  312  kw.  were  also  added. 

"The  engineer  in  charge  of  this  work  for  us  as- 
sisted our  prospective  consumers  in  laying  out  their 

irrigation  systems,  advising  with  them  on  the  type 
and  size  of  installations  to  make  and  advising  with 
pump  and  apparatus  people  on  these  installations, 
for  the  benefit  of  our  consumers.  The  result  of  this 
work  was  highly  satisfactory  to  all  parties.  Several 
months  were  spent  on  the  job,  and  we  feel  that  this 
work  was  a  definite  achievement,  inasmuch  as  this 
territory  had  never  been  served  with  electric  service 
before  and  the  residents  in  the  territory  were  abso- 

lutely unfamiliar  with  dealing  with  power  companies. 
Relations  with  these  consumers  were  so  satisfac- 
torilj^  established,  and  such  exact  care  was  used  in 
advising  them,  that  out  of  all  the  consumers  served 
we  have  had  no  complaint  as  to  unsatisfactory  service 
or  high  bills. 

"We  have  introduced  electric  heating  service  into 
one  cannery  for  the  puipose  of  processing  figs.  Re- 

ports at  the  end  of  this  season  from  the  cannery 
operators  show  that  they  are  more  than  satisfied 
with  the  cost  of  operation,  and  definitely  state  that 
electric  heat  has  produced  for  them  a  very  superior 
pack.  A  new  cannery  to  be  built  on  our  lines 
in  1925  will  be  completely  equipped  with  electric 
heating  units. 

"We  have  also  applied  our  heating  service  in  the 
sweat  rooms  of  a  number  of  orange  packing  houses, 
and  recent  reports  indicate  that  the  service  is  far 
superior  to  other  methods  previously  used  and  that 
its  cost  is  less  than  the  cost  of  operation  with  other 

types  of  fuel." 
California  Oregon  Reports  Prosperous  Year 

A  prosperous  year  has  just  been  closed  by  The 
California  Oregon  Power  Company,  according  to  W. 
M.  Shepard,  vice-president  and  general  agent  of  the 
Medford,  Ore.,  utility,  who  states  that,  "the  increase 
in  connected  load  during  the  year  has  amounted  to 
9,164  kw.  Included  in  this  is  an  increase  of  4,800  hp. 
in  connected  motor  load  and  an  increase  of  4,367  kw. 
in  domestic  and  lighting  load.  The  total  number  of 
electric  consumers  has  increased  from  13,395  to 
14,687. 

"In  the  Umpqua  division  the  demand  on  the  Rose- 
burg  substation  increased  from  696  kw.  in  June, 
1924,  to  1,080  kw.  in  December,  1924,  and  the  output 
per  month  from  322,800  kw-hr.  in  May  to  445,200 
kw-hr.  in  December. 

"Over  330  electric  ranges  were  added  to  the  com- 
pany's lines  during  the  year,  bringing  the  total  num- 

ber up  to  1,687.  In  order  to  stimulate  the  sale  of 
electric  ranges,  cooking  schools  were  put  on  during 
the  past  summer  in  Medford,  Klamath  Falls,  Grants 

Pass  and  Roseburg,  with  cooking  demonstrations  at 
Yreka  and  Dunsmuir.  These  activities  increased  the 
interest  in  electric  ranges  and  stimulated  electric 

range  sales. 
"During  the  year  the  Home  Lighting  Contest  was 

put  on  in  the  territory  sei^ved  by  the  company  in  37 
towns  having  93  schools.  The  total  number  of  eli- 

gible pupils  was  7,947  and  the  total  number  of  pupils 
entering  the  contest  was  3,155. 

"The  outlook  for  business  growth  for  the  year 
1925  is  most  encouraging.  The  company  has  con- 

tracted already  for  a  very  considerable  additional 
load,  which  has  not  as  yet  been  connected,  and  all  in- 

dications point  to  a  rate  of  growth  during  the  year 

1925  equaling  or  exceeding  that  of  1924." 
Extensive  1925  Sales  Program  Outlined  by  P.G.&  E. 

•  An  aggressive,  creative  sales  program  is  planned 
for  1925  by  the  Pacific  Gas  and  Electric  Company, 
which  now  serves  over  376,000  electric  consumers  in 
California,  says  H.  M.  Crawford,  sales  manager,  who 
continues : 

"With  Pit  3  hydroelectric  plant  making  available 
an  additional  100,000  hp.,  and  approximately  40,000 
hp.  more  from  The  California  Oregon  Power  Com- 

pany, there  will  be  available  a  block  of  power  which 
will  permit  of  an  active  selling  campaign. 

"With  a  widely  scattered  territory  covering  thirty- 
eight  counties  in  California  and  extending  from 
Redding  in  the  north  to  Fresno  in  the  south,  it  is 
necessary  to  have  an  active  selling  force  supervised 
by  a  new  business  superintendent  in  each  one  of  the 
twelve  important  geographic  divisions  into  which  the 
territory  is  divided.  These  are  in  turn  guided  by  the 
head  office  organization  of  highly  trained  specialists 
in  their  respective  lines  of  endeavor.  In  this  organi- 

zation, the  Pacific  Gas  and  Electric  Company  has  fol- 
lowed the  tendency  in  most  large  sales  organizations 

of  the  country  in  decentralizing  immediate  control 
and  centralizing  policy  management. 

"The  responsibilities  of  this  management  when 
affecting  electric  sales  are  placed  by  the  sales  de- 

partment on  H.  E.  Sandoval,  who  has  under  his  di- 
rection sales  engineers  grouped  approximately  in 

four  divisions — illumination,  power  sales,  industrial 
heating  and  electric  transportation,  and  appliance sales. 

"The  work  of  the  illumination  division  in  1925  will 
cover  all  lighting  problems,  including  general  do- 

mestic and  commercial  lighting ;  sign,  industrial,  and 
exterior  lighting;  and  particular  attention  will  be 

given  to  street  lighting  on  account  of  the  public  re- 
lations involved.  A  special  study  of  proper  lamp 

voltage  in  the  sale  of  lamps  on  our  system  will  be 
made,  as  the  proper  supervision  and  guidance  of  lamp 
sales  has  a  most  important  bearing  on  revenue. 

"Power  sales  work  has  required,  and  will  continue 
to  require,  the  time  of  a  highly  specialized  sales  en- 

gineer. He  will  cover  the  application  of  electric 
power  in  industrial  and  agricultural  installations 
witji  particular  attention  to  isolated  plants,  both 
from  a  standpoint  of  preventing  such  installations, 

and  of  making  detailed  analyses  of  existing  installa- 
tions with  a  view  to  convincing  the  operators  that 

central  station  service  would  be  preferable.  A  recent 
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survey  shows  that  there  is  approximately  25,000  hp. 
in  existing  isolated  plants  operating  within  the  reach 
of  the  Pacific  Gas  and  Electric  Company  which 
represent  an  estimated  annual  revenue  of  nearly 
$400,000. 

"Both  industrial  heating  and  electric  transporta- 
tion olf er  big  fields  for  the  central  station,  and  very 

satisfactory  results  have  been  obtained  so  far  from 
our  efforts,  which  will  be  continued  and  stressed  in 
1925.  Industrial  heating  offers  an  opportunity  for 
high  power  factor,  high  load  factor  business  and  is 
many  times  operated  off-peak.  As  an  illustration  of 
this  load,  we  have  a  2,000-kw.  melting  furnace  at  the 
Best  Steel  Casting  Company,  producing  a  revenue  of 
$32,000  per  year.  The  Southern  Pacific  Company  at 
Sacramento  also  operates  a  2,000-kw.  furnace,  and 
the  Market  Street  Railway  Company  operates  a  60- 
kw.  brass  melting  furnace  using  100,000  kw-hr.  per 
year.  On  these  loads  the  investments  on  facilities  to 
serve  are  reasonable,  and  the  revenue  derived  often 
equals  several  hundred  residential  consumers.    Ex- 

able  time  has  been  spent  on  selling  electric  ranges 
and  water  heaters.  As  a  result  there  are  today 
on  the  Hnes  of  the  company  5,800  electric  ranges 
and  2,700  electric  water  heaters.  These  produce  an 
annual  revenue  of  nearly  $400,000.  This  Hne  of  en- 

deavor, which  has  been  pioneered  for  some  years  by 
this  company,  will  be  continued  actively,  and  a 
larger  increased  sale  is  confidently  anticipated.  Com- 

mercial cooking  and  heating  also  offer  an  opportunity 
for  high  revenue  business,  and  electric  bake  ovens 
of  from  15  to  50  kw.  are  numerous  on  our  lines.  Do- 

mestic refrigeration  is  of  great  interest  to  any  cen- 
tral station  sales  department  on  account  of  the  fact 

that  it  has  a  very  high  revenue  per  kilowatt  of  de- 
mand. In  this  territory  last  year,  about  500  ma- 

chines of  all  makes  were  sold.  Plans  are  now  being 
made  to  extend  the  agencies,  and  in  1925  these 
figures  no  doubt  will  be  exceeded  materially. 

"Shipping  and  bank  clearances  are  increasing  in 
this  district  at  a  very  rapid  rate.  Building  has  been 
growing  at  a  rate  very  much  greater  than  in  previous 
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cellent  surveys  have  been  made  of  future  loads  with 
like  possibilities. 

"Electric  transpoi'tation  has  been  stressed  by  the 
Pacific  Gas  and  Electric  Company  for  some  years 
past,  and  a  special  engineer  has  been  kept  actively 
on  this  work,  in  cooperation  with  truck  selling 
agencies.  This  combined  effort  has  strengthened  the 
electric  truck  proposition  materially  with  the  public. 
This  type  of  business  offers  a  big  field  for  high 
revenue,  off-peak,  load,  and  a  conspicuous  installation 
made  recently  is  the  American  Railway  Express 
Company  in  Oakland,  consisting  of  thirteen  trucks 
with  an  estimated  annual  revenue  of  about  $1,800. 
Also,  twelve  trucks  for  the  California  Baking  Com- 

pany in  San  Francisco  with  a  yearly  revenue  of 
$1,692,  and  ten  trucks  for  the  National  Ice  Cream 
Company  with  a  yearly  revenue  of  $1,164.  The 
Remar  Baking  Company  of  Oakland  has  also  found 
the  electric  truck  admirably  adapted  to  delivering 
bread  and  is  now  using  eighteen  trucks.  The  Capitol 
Dairy  has  also  found  it  ideal  for  its  work  and  is 
employing  eight  trucks.  This  is  merely  the  begin- 

ning and,  considering  the  number  of  concerns  of  a 
similar  nature  that  are  prospective  purchasers,  it  is 
certain  that  the  next  year  will  see  a  marked  increase 
in  this  economic  method  of  transportation. 

"Although  the  Pacific  Gas  and  Electric  Company 
does  not  merchandise  lamp-socket  devices,  consider- 

years,  and  indications  are  that  it  will  continue  so  to 
increase.  The  continued  strength  in  prices  of  gen- 

eral farm  products  has  been  of  particular  significance, 
and  assures  the  fanner  receiving  a  large  part  of  the 
increased  value  of  his  crops. 

"Water  conditions  in  California  are  always  an  im- 
portant factor,  and  it  is  interesting  today  to  note 

that  in  this  territory  the  precipitation,  including 
snow-melt  up  to  the  middle  of  January,  1925,  is  80 
per  cent  of  the  normal ;  one  month  ago  in  December 
it  was  105  per  cent.  While  January  is  certain  to  be  a 
sub-normal  month  as  regards  precipitation,  we  are 
hopeful  that  the  months  following  will  bring  this 
total  up  to  at  least  a  normal  season. 

"The  general  economic  and  weather  conditions  in- 
dicate a  most  favorable  outlook  for  this  territory  in 

1925,  and  it  is  our  confident  expectation  that  a  large 

volume  of  electric  sales  will  result." 
Great  Western  Reports  Rapid  Growth 

The  year  just  past  has  been  particularly  gratify- 
ing to  the  sales  department  of  the  Great  Western 

Power  Company  of  California,  announces  F.  H. 
Woodward,  general  sales  manager.  Continuing,  Mr. 
Woodward  reports: 

"The  growth  of  business  has  been  rapid,  and  the 
number  of  new  customers  signed  up  satisfactory. 
The  increase  in  population  of  that  portion  of  Cali- 
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fornia  served  by  the  Great  Western  company  has 
resulted  in  bringing  new  industries  and  in  increasing 
the  size  of  those  already  here.  Many  new  office 
buildings  and  residences  also  have  been  constructed. 
The  most  impressive  heating  installation  was  a 
1,000-kw.  electric  furnace  for  melting  scrap  metal. 

"An  idea  of  the  increased  business  secured  during 
1924  may  be  gained  from  the  following : 

Increase  In  Business  In  1924   Over  1923 

Increase  in  number  of  lighting  consumers   11^/4  per  cent 

Increase  in  number  of  power  consumers   „   15^/^  " 
Increase  in  revenue   from   lighting   consumers— „   12^4:  *' 
Increase  in  revenue  from   power   consumers    7%  " 
Increase  in  lew.    connected — lighting   13H  " 
Increase  in  kw.    connected — power   13%  " 
Incraese  in  number  of  ranges  connected  to  lines   35  " 
Increase  in  number  of  water  heaters  connected  to  lines   21  " 
Increase  in  number  of  air  heaters  connected  to  lines     47  " 
Increase  in  heavy  duty  cooking  eauipment     77  " 

"Plans  for  1925  include  extensive  additions  to  sub- 
stations and  distribution  facilities  that  will  be  made 

during  the  year  to  prepare  for  rapidly  growing  de- 
mand in  all  territory  served  by  the  company.  Pre- 

parations will  be  made  for  the  ultimate  raising  of  the 
Big  Meadows  Dam  45  ft.,  which  will  increase  the 
storage  capacity  of  Lake  Almanor  to  approximately 
1,300,000  acre-feet.  The  completion  of  the  new  dam 
will  give  the  Great  Western  storage  capacity  greater 
than  the  combined  capacities  of  all  the  power  and 
water  companies  of  the  state. 

"The  San  Francisco  division  is  to  have  a  new 
office  building.  It  vdll  be  modern  in  all  respects, 
have  a  model  electric  kitchen,  suitable  display  space 
for  appliances,  and  will  be  heated  throughout  by 
electricity. 

"Additional  attention  will  be  given  to  illuminating 
engineering  and  special  service  will  be  placed  at  the 
disposal  of  archiects,  builders  and  the  general  public 
to  assist  in  solving  lighting  problems.  One  of  the 
greatest  activities  will  be  in  the  appliance  depart- 

ment. Endeavor  will  be  made  to  add  to  the  number 
of  electric  ranges,  water  and  air  heaters  now  on  the 
Great  Western  Power  system.  Exhaustive  study 
has  been  made  of  the  value  of  this  load  to  the  com- 

pany, with  the  result  that  every  effort  will  be  made 
to  increase  it. 

"The  growth  of  air  heating  has  been  particularly gratifying,  especially  in  San  Francisco  where  this  is 

an  all  year-round  load,  while  in  the  interior  it  sup- 
plements the  summer  irrigation  load  and  rounds  out 

the  annual  demand,  doing  away  to  a  large  extent 
with  the  winter  'valley'  on  the  annual  load  curve. 

"The  demand  for  the  all-electric  home  is  rapidly growing.  There  are  at  the  present  time  many  of 
these  in  course  of  construction  and  more  under  con- 

sideration. These  homes  will  be  electrical  in  every 
respect.  No  other  fuel  will  be  used,  and  beyond  a 
possible  fireplace  largely  for  ornamental  purposes  in 
the  living  room  there  will  not  be  even  a  chimney  on 
many  of  these  houses.  Not  only  are  the  home- 

owners showing  interest,  but  some  of  the  building 
companies  that  erect  large  tracts  of  homes  for  sale 
find  that  the  demand  for  all-electric  homes  is  such 
that  they  are  now  considering  building  them  in 
advance  of  the  sale." 

Puget  Sound  Looks  for  Successful  Year 
Although  no  definite  plans  for  commercial  activity 

for  1925  have  been  announced  by  the  Puget  Sound 
Power  &  Light  Company,  R.  W.  Clark,  assistant 

sales  manager,  believes  that  "conditions  are  very 
favorable  for  working  out  the  coming  year's  com- 

mercial program." 
Edison  Company  Seeks  Additional  Load 

In  common  with  many  other  large  central  stations, 

the  Southern  California  Edison  Company's  com- 
mercial department  will  concentrate  its  energies  in 

1925  on  developing  additional  load,  reports  A.  W. 
Childs,  general  sales  manager.  In  discussing  mer- 

chandising activities  of  his  company  Mr.  Childs 
states : 

"About  Dec.  1, 1924,  the  Edison  company  launched 
a  kitchen  lighting  unit  campaign  starting  in  its 
Vernon  district  to  test  sales  methods  and  to  train 
salesmen.  In  this  district  14,000  customers  were 
visited  in  a  house-to-house  canvass  and  1,490  units 
were  sold.  The  proposition  in  Vernon  covered  a 
complete  kitchen  lighting  unit  with  100-watt  Mazda 
lamps,  the  price  being  $6.75. 

'"The  customer  was  invited  to  use  the  light  for 
thirty  days,  and  no  initial  payment  was  required.  At 
the  end  of  the  thirty-day  period,  if  the  customer  did 
not  notify  the  company  that  the  light  was  not 
wanted,  it  was  taken  for  granted  that  the  new  unit 
was  satisfactory  and  a  bill  for  75  cents  was  sent  with 
the  next  lighting  bill,  to  be  followed  with  bills  for  75 
cents  each  month  until  the  entire  amount  has  been 
paid.  At  the  time  sale  was  made  no  lower  price  for 
cash  was  mentioned,  but  when  the  first  bill  was  sent 
out  it  was  accompanied  by  a  notice  stating  that  $6 
would  be  accepted  as  full  cash  payment,  a  saving  of 
75  cents. 

"From  the  experience  of  the  test  campaign  several 
interesting  points  developed.  In  the  first  place  it 
was  discovered  that  many  of  the  kitchens  did  not 
have  wall  switches,  and  that  the  pendant  fixture  was 
used  also  as  a  connection  for  the  electric  iron,  with 
the  result  that  when  the  ceiling  light  was  installed 
the  iron  outlet  was  gone.  We  also  found  that  the 
thirty-day  free  trial  period  was  longer  than  neces- 

sary and  that  the  salesmen  can  finish  their  work  and 
get  on  to  another  territory  if  this  is  reduced. 

"Profiting  by  the  experience  gained  in  the  test 
campaign,  a  modified  plan  was  adopted  and  is  being 
used  in  several  districts.  Under  this  plan  a  pendant 
attachment,  consisting  of  a  switch  and  convenience 
outlet,  has  been  added  to  the  unit.  This  sells  for 
$7.95  with  an  initial  payment  of  95  cents  and  $1  per 
month.  The  free-trial  period  has  been  reduced  to 
fifteen  days.  Thirty-five  salesmen  are  selling  350 
units  per  day.  Installation  is  being  made  by  local 
contractors,  the  cost  to  the  company  being  75  cents 

per  unit. 
"The  present  plan  calls  for  the  kitchen  lighting 

unit  campaign  to  terminate  about  the  first  of  May 
and  to  be  renewed  next  fall.     In  the  meantime  the 

present  sales  force  -will  be  used  in  an  energetic  cam-   , 
paign  for  the  sale  of  appliances  including  pei'colators,   { 
waffle  irons,  toasters,  irons  and  other  similar  house- 
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hold  labor-saving'  devices.  Sales  ̂   displays  will  be 
maintained  in  all  company  offices',  and  office  em- ployees will  receive  a  commission  on  sales  made. 

"In  addition  to  efforts  made  to  increase  the  light- 
ing load  through  the  sale  of  kitchen  lighting  units, 

sales  activities  will  be  directed  toward  commercial 
lighting  for  all  classes,  including  window  and  store 
lighting,  signs,  flood  lighting,  ornamental  street 
lighting,  and  toward  small  domestic  motors  for  pumps 
and  feed  cutting.  Sales  methods  through  personal 
solicitation  by  salesmen  will  be  augmented  by  adver- 

tising and  direct-mail  appeals,  and  special  campaigns 
will  be  put  on  from  time  to  time  featuring  a  current- 
consuming  device  either  for  heating,  cooking  or 
lighting. 

"With  sufficient  power  available  for  the  require- 
ments of  the  coming  year,  all  applications  for  liglit- 

ing  and  power  service  are  being  taken  care  of,  and  it 

is  the  purpose  of  the  company  to  go  after  saturation 
business  aggressively  and  make  special  efforts  to 
secure  higher-rate  business.  Electric-range  and 

water-heater  sales  will 'be  promoted  through  adver- 
tising, soliciting  and  demonstrating.  Special  efforts 

will  be  made  to  sell  water  heaters  to  all  existing 

range  users.  Bake  opens  also  will  receive  attention." 
From  the  foregoing  remarks  of  these  fifteen  men, 

who  are  leaders  in  the  commercial  activities  of  the 
West,  it  can  be  seen  that  throughout  1925  extensive 
efforts  will  be  put  forward  by  every  electric-service 
company  to  increase  the  demand  for  electricity.  The 
plans  that  have  been  made  speak  well  for  the  growth 
of  the  West,  and  when  it  is  considered  that  the  con- 

struction programs  of  these  companies  are  being 
kept  well  in  front  of  the  demands  for  service,  the 
West  may  well  congratulate  itself  upon  the  foresight 
and  capable  management  of  its  public  utilities. 

Next  Five  Years  Promise  Record 
Growth  for  the  Industry 

PHENOMENAL  is  the  word  which  best  describes 
the  growth  of  the  light  and  power  industry  of 
the  eleven  Western  states  during  the  past  fifteen 

years;  and  phenomenal  is  the  only  word  which  will 
describe  the  growth  which  past  performance  indi- 

cates will  take  place  during  the  five-year  period  to 
come.  Prior  to  1910  the  industry  was  relatively  un- 

important as  compared  with  the  other  industries  of 
the  section — agriculture,  stock  raising,  lumbering 
and  mining — but  during  the  succeeding  fifteen  years 
it  has  risen  to  a  point  where  it  merits  the  term, 

"basic  industry,"  which  is  now  applied  to  it. 
In  attempting  to  picture  just  what  this  growth 

has  been  and  what  it  will  be  for  the  next  five  years, 
four  factors  have  been  considered,  namely,  installed 
generator  capacity,  kilowatt-hour  output,  number  of 
consumers  and  connected  load.  Fig.  I  shows  the 
growth  in  connected  load  for  the  eleven  Western 
states.  Starting  in  1910  with  1,245,000  kw.  con- 

nected to  the  lines  of  the  electric  service  companies, 
the  growth  has  been  such  that  on  Jan.  1,  1925,  the 
utilities  were  serving  a  connected  load  of  6,310,000 
kw.,  an  increase  during  the  fifteen-year  period  of 
more  than  500  per  cent.  Projecting  this  curve  into 
the  future  shows  that  in  1930  the  utilities  will  be 
serving  a  connected  load  of  approximately  9,780,000 

kw.  This  is  an  increase  of  55  per  cent,  the  same 
figure  that  held  during  the  period  1920-1925. 

The  importance  of  the  industry  in  California, 
where  it  has  reached  a  stage  of  development  not 
equaled  by  any  other  state*  in  the  Union,  is  shown  in 
Fig.  II.  In  fifteen  years  the  connected  load  in  Cali- 

fornia has  grown  from  625,000  kw.  to  3,320,000  kw., 
and  a  conservative  estimate  for  1930  is  5,200,000  kw. 

The  manner  in  which  the  total  load  is  divided 
among  various  classes  is  shown  in  Table  I,  which 
gives  an  accurate  idea  of  the  relative  importance  of 
the  different  classifications  in  each  section  of  the 
West.  In  California  the  industrial,  domestic  and 
commercial  lighting  and  agricultural  load  are  the 
most  important.  The  lighting  and  industrial  loads 
lead  in  the  Pacific  Northwest,  but  in  the  Intermoun- 
tain  states  lighting  takes  first  place,  mining  second 
and  industrial  load  third. 
The  installed  generator  capacity  necessary  to 

serve  this  load  is  shown  in  Fig.  Ill,  which  depicts  the 

growth  from  1910  up  to  1930.  In  the  fifteen-year 
period  of  1910-1925  the  growth  has  been  283  per 
cent,  while  during  the  next  five-year  period  it  is  es- 

timated that  the  installed  capacity  will  increase 
slightly  less  than  55  per  cent.  The  installed  capacity 
may   be    expected    by    1930    to    reach    a    total    of 

Table    I — Classification    of    Connected    Load,  Eleven  Western  States,  Jan.  1,  1923 

California  and  Nevada  Pacific  Northwest  Intermountain 
Kw.             Per  Cent  Kw.           Per  Cent  Kw.  Per  Cent 

Domestic    and    Ck>mmercial    Lighting   1,179,222             34.8  697,000             42.2  436,000  34.3 
Agricultural      _      422,006              12.5  67,400                4.1  40,700  3.2 
Railroad       214.526               6.3  160,900               9.7  101,500  S.O 
Mining           89.612               2.6  54,100               3.3.  395,000  31.1 
Industrial      1.229,706             36.3  443,000             26.8  232,200  18.3 
Miscellaneous      -      253,546               7.5  229,500             13.9  64,800  5.1 

Totals      3,388,618  1,651,900  1,270,200 
Per    Cent            53.7  26.2  20.1 

Total Kw. 
Per  Cent 

2,312,222 

49.6 

530.106 
8.4 

476,926 7.6 

538,712 
8.5 

1.904,906 
30.2 647.846 

8.7 
6,310,718 

100.0 
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Fig.   1.- -Growth  in   connected   load   in  the   eleven   Western 
states. 

4,855,000  kw.,  of  which  3,260,000  kw.  will  be  hydro- 
electric and  the  balance  steam.  It  is  interesting  to 

note  that  while  different  methods  were  used  to  arrive 
at  both  the  connected  load  and  the  installed  capacity 
in  1930,  the  ratio  which  holds  in  1925,  namely,  that 
of  one  kilowatt  of  capacity  to  each  two  kilowatts  of 
connected  load,  will  also  hold  in  1930.    The  installed 

Fig.  2. — Growth  in  connected  load  in  California. 

capacity,  both  steam  and  hydro,  for  the  different 
sections  of  the  West  at  the  present  time  is  shown  in 
Table  II. 

A  gage  of  the  progress  of  the  industry  is  the  re- 
lationship of  the  number  of  consumers  to  the  kilo- 
watt-hour output.  This  is  shown  in  Fig.  IV.  The 

average  number  of  kilowatt-hours  generated  per  con- 
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Fig.  3. — A  study  of  the  growth  in  installed  capacity  from  1910  to   1930. 
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Table    II. — Installed    Generator    Capacity,    Eleven    Western    Statas, 
Jan.   1,   1925. 

Hydro  (kw.)  Steam  (kw.)  Total  (kw. 
California  and  Nevada   1,060,650  627,918             1,588,568 
Pacific    Northwesn   _      632,680  186,755                 819,435 
Intermountain        451,861  221,110                 672,971 

Totals   2,145,191  935,783  3,080,974 

sumer  has  grown  from  4,180  in  1910  to  5,450  in  1924, 
and  it  is  estimated  it  will  reach  5,800  by  1930.  Just 
what  this  figure  will  be  in  the  future  is  problematical, 
but  from  the  trend  of  the  curves  in  Fig.  IV  it  un- 

doubtedly will  increase  at  about  the  same  rate  that 
it  has  in  the  past. 

The  number  of  consumers  in  1910  was  520,000; 
by  1925  it  reached  2,199,000,  a  growth  of  420  per 
cent.  It  is  estimated  that  the  number  of  consumers 
served  in  1930  will  be  approximately  3,400,000  or  6.8 
times  the  number  served  in  1910.  The  growth  in 
kilowatt-hours  generated  has  been  even  more  phe- 

nomenal. With  an  annual  output  of  2,176,000,000 
kw-hr.  in  1910,  the  industry  has  grown  to  such  an 
extent  that  in  1924  the  production  was  11,258,000,000 
kw-hr.  or  approximately  21  per  cent  of  the  total  for 
the  nation.     On  the  basis  of  past  growth  it  is  es- 
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timated  the  annual  output  will  reach  19,750,000,000 
kw-hr.  by  1930.  In  1924  72.9  per  cent  of  the  energy 
produced  was  generated  in  hydroelectric  plants  and 
27.1  per  cent  in  steam  stations.  The  ratio  of  hydro 
to^steam  would  have  been  higher  had  it  not  been  for 
the  unprecedented  dry  year  in  California  that  cur- 

tailed operation  of  the  hydro  plants. 
A  survey  of  the  operation  of  the  companies  in  the 

West  during  1924  shows  the  following: 

Increase  in  installed  capacity   15    per  cent 
Increase  in  kilowatt-hour  output    8.6  per  cent 
Increase  in  number  of  consumers     10    per  cent 
Increase  in  gross  revenue  from  sales  of 

energy   _   _-_ll.l  per  cent 
From  present  indications  the  same  increase  in 

installed  capacity  will  hold  for  1925.  The  same  in- 
crease in  the  number  of  consumers  should  hold  for 

this  year,  but  there  should  be  a  more  marked  in- 
crease in  both  the  gross  revenue  from  the  sale  of 

energy  and  in  the  kilowatt-hour  output,  due  to 
greater  activity  in  California  following  the  1924 
power  shortage  and  the  resumption  of  mining  opera- 

tions in  the  Intermountain  region. 
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CENTRAL  STATION  CONSTRUCTION 

OPERATION    AND    MAINTENANCE 

New  Outdoor  Switching  Station  Finished  at  Lents 
Addition  to  Existing  Substation  Embodies  Interesting  Application 

of  the  Latest  in  Switching  Equipment 
By  W.  C.  FOSTER 

Portland  Electric  Power   Company,   Portland. 

The  Portland  Electric  Power  Com- 
pany completed  and  put  in  operation  in 

November,  1924,  a  new  high-tension 
switching  station  at  Lents,  Ore.,  at  a 
cost  of  approximately  $150,000. 

switches  are  used  on  each  side  of  the 
oil  breaker  and  for  sectionalizing  the 
bus.  The  disconnecting  switch  on  the 
line  side  of  the  oil  breaker  is  arranged 
with   a   separate   blade   and   operating 

Fig.  1 — Showing  the  general  arrangement  of  the  143-£t.  bus  structure  of  the  Lents  switching  station 
of  the  Portland  Electric  Power  Company. 

This  station  is  located  just  outside 
the  southeast  boundary  of  the  city  and 
along  the  company's  right-of-way  be- 

tween Portland  and  Estacada.  Along 
this  right-of-way  are  four  57,100-volt 
circuits,  two  of  which  are  on  steel,  tow- 

ers and  two  on  wood  poles,  transmit- 
ting energy  from  the  River  Mill,  Caza- 

dero,  Oak  Grove  and  Bull  Run  plants. 
The  station  is  the  terminal  of  these  four 
circuits  and  is  also  a  distribution  center 
for  57,100-volt  circuits  to  different  city substations. 

The  station  is  the  outdoor  type  and 
of  steel  construction,  the  steel  being 
furnished  by  the  Pacific  Coast  Steel 
Company  of  San  Francisco.  The  struc- 

ture covers  a  ground  space  of  49x143 
ft.  and  is  43  ft.  high.  There  are  two 
buses  running  lengthwise  of  the  struc- 

ture, one  a  main  bus  and  the  other  an 
auxiliary.  The  buses  are  of  500,000 
circ.  mil  stranded  copper  wire,  and  con- 

nections to  svidtches  and  lines  are 
250,000  circ.  mil  stranded  and  solid  cop- 

per. Insulators  are  Ohio  Brass  Com- 
pany 66,000-volt,  both  pin  type  and  sus- 

pension units. 
General  Electi-ic  Company,  FKO  39, 

73,000-volt  oil  circuit  breakers  are  used, 
each  having  bushing  type  double  ratio 
current     transformers.       Disconnecting 

lever  and  is  interlocked  with  the  main 
switch  lever  so  that  the  line  may  be 
grounded  when  the  line  switch  is  open. 
These  switches  were  furnished  by  the 
Pacific  Electric  Manufacturing  Com- 

pany. 

Each  line  is  provided  with  one  33,000- 
volt  potential  transformer  connected  be- 

tween one  conductor  and  ground  for 
synchronizing  purposes.  There  are 
also  two  66,000-volt  potential  trans- 

formers connected  to  main  bus  for  bal- 
anced power  and  reverse  power  relay 

protection. Each  oil  switch  is  controlled  from 
the  switchboard  in  the  main  substation 
building.  This  switchboard  also  carries 
a  three-element  combined  overload  relay 
and  current  indicator  and  synchroscope 
plug  svntch  for  each  line.  Parallel 
lines  are  protected  by  balanced  power 
relays. 

At  the  present  time  there  are  four 
incoming  lines  and  three  outgoing  lines 
connected  to  the  bus.  There  is  also  a 

57,100/11,000-volt  transformer  con- 
nected through  the  usual  disconnecting 

svwtches  and  oil  breaker.  Switches  are 

so  arranged  that  any  line  can  be  con- 
nected to  the  auxiliary  bus  and  discon- 
nected from  the  main  bus  without  inter- 

ruption to  service.  The  auxiliary  bus 
is  connected  to  the  main  bus  through  an 
oil  circuit  breaker  and  disconnecting 
switches.  This  makes  it  possible  to 
have  any  line  oil  circuit  breaker  out  of 
service  for  inspection  or  repairs  and 
still  have  the  circuit  connected  to 
the  main  bus  and  protected  by  an  oil 
breaker. 

The  structure  is  illuminated  by  seven- 
teen standard  post  lighting  units  in  opal 

glass,  each  containing  a  300-watt  Mazda 
lamp.  On  one  end  of  the  structure  fac- 

ing the  principal  street  is  the  sign 
"P.E.P.  Co.,"  illuminated  by  Mazda lamps. 

The  night-time  illumination  of  the 
station  has  attracted  considerable  at- 

tention. The  illustrations  on  this  page 
and  on  page  105  give  an  idea  of  the 
adequacy  of  the  lighting  units  that  have 
been  installed  in  this  modem  out-door 
substation  of  the  Portland  Electric 
Power  Company. 

fig.  2 — A  night  view  of  the  Lents,  switching  station  of  the  Portland  Electric  Power  Company  show- 
ing the  illumination  created  by  the  yard  lights  mounted  on  the  bus  structure.     No  light  other  Than 

the  yard  lights  was  employed  in  obtaining  this  picture. 
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LENTS  switching  station  of the  Portland  Electric 
Power  Company,  recently 

completed  and  put  into  ser- 
vice. The  location  is  just  out- 

side the  city  and  adjacent  to 
the  high-line  right-of-way  be- 

tween Portland  and  Estacada, 
and  serves  as  a  terminus  for 

the  four  57,100-volt  transmis- 
sion lines  from  the  River 

Mill,  Gazadero,  Bull  Run  and 
Oak  Grove  plants. 

The  bus  structure  covers  a 
ground  space  of  49x143  ft. 
and  is  43  ft.  high. 

Only  the  yard  lights  were 
used  in  taking  the  night  pic- 
tures. 

^51* 
m 

'm^^m 

a' ^m "/^  %\ 

PXPCO 

t  m 



106 Journal   of   Electricity [Vol.  54  —  No.  3 
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Schematic  wiring  diagram  of  the  Lents  switching  station  of  the  Portland 
Electric  Power  Company  showing  the  layout  of  single  operating  bus  and 
auxiliary  bus.  It  will  be  noted  that  each  oil  switch  and  disconnect 
switch  bears  an  identifying  number.     The  designating   numbers   for   each 

of  the  transmission  lines  tell  the  number  of  the  line  and  the  voltage  of 
the  line.  The  first  two  figures  signify  the  voltage  while  those  following 
identify  the  particular  line.  For  instance,  line  No.  57608  indicates  57-kv. 
line  No.  608.     Lines  of  11,000  volts  are  similarly  numbered. 

Electric  Arc  Welding  Applied  to  Manganese  Steel 
Frogs  and  Crossing  Castings  Successfully  Repaired  Under  TraflBc 

by  Electrically  Deposited  Metal. 

Welding  repairs  to  manganese-steel 
frogs  and  castings  is  done  with  steel 
rod  having  a  manganese  content  of 
about  14  per  cent.  Where  this  work  is 
done  in  track  and  under  traffic  it  has 
been  found  that  5/32-in.  rod  with  about 
150  amperes  in  the  arc  circuit  gives  the 
best  results.  Where  the  work  is  done 

out  of  track  at  a  repair  yard,  3/16-in. 

rods  with  160  to  170  amperes  in  the  arc 
circuit  may  be  used.  The  rod  is  oper- 

ated on  the  positive  side  of  the  circuit. 
Cooling  the  casting  must  be  given  the 

same  care  as  in  welding  gray  iron  cast- 
ings with  mild  steel  rods.  Manganese 

steel  has  peculiar  properties  and  if  al- 
lowed to  cool  slowly  will  be  hard  and 

brittle  and  entirely  worthless.     When 

SECTION  A-A 

£?■  1, — Sketch  showing  a  worn  rail-bound  manganese-steel  frog  built  up  with  an  electric  arc  outfit. Excellent  service  is  obtainable  from  such  a,  job  if  it  is  well  done  and  if  the  amount  of  new  metal 
built  on  the  point  of  the  frog  does  not  exceed  %  in. 

using  the  5/32-in.  manganese-steel 
welding  rod  the  casting  should  be  cooled 
by  applying  water  directly  to  the  weld 
every  three  to  iive  minutes.  Further, 
it  is  desirable  that,  where  possible, 
welding  be  done  at  several  points  over 
the  casting  in  order  that  the  heat  will 
be  widely  distributed.  The  quenching 
effect  obtained  by  the  deposition  of  the 
hot  metal  on  the  cooled  castings  is 
about  the  same  as  if  the  hot  metal  were 
dropped  into  water.  In  the  case  of 
manganese-steel  welding  done  out  of 
track  with  3/16-in.  rod,  water  should  be 
applied  after  each  four  or  five  inches 
of  bead. 

Hammering  the  newly  applied  metal 
down  to  a  fairly  good  surface  will  be 
accomplished  automatically  by  the 
wheels  of  the  trains  where  the  work  is 
done  in  track  imder  traffic  conditions. 
However,  where  the  work  is  done  out 
of  track  considerable  hammering  with 
a  hand  or  air  tool  may  be  necessary  to 
keep  a  reasonably  smooth  surface. 
Particularly  is  this  true  where  more 
than  one  layer  is  to  be  built  on  the 
piece  under  repair. 

The  method  of  building  up  a  worn 
rail-bound  frog  is  indicated  in  Pig.  1. 
On  the  manganese  center  of  the  frog 
manganese-steel  welding  rod  is  used, 
while  on  the  wing  rails  high-carbon 
steel  is  applied.  No  water  cooling  is 
required  in  the  application  of  the  high- 
carbon  steel  to  the  wing  rails.  Partic- 

ular attention  is  called  to  the  dove-tail 
weld  on  the  point  of  the  frog  and  to  the 
similar  practice  on  the  wing-rail  section 
of  the  frog.  This  is  absolutely  neces- 

sary to  prevent  the  wheels  striking  the 
built-on  manganese  steel  all  at  once. 
By  following  this  method  the  arrange- 

ment is  such  that  the  wheel  will  take 
on  to  the  built-on  section  gradually, 
and  after  a  few  hundred  wheels  have 
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passed  over  the  point  no  jar  will  be 
noticeable. 

Attention  should  be  particularly- 
given  to  the  building-up  work  on  the 
point  of  the  frog  to  prevent  its  getting 
too  hot.  More  water  is  required  for 
cooling  in  the  application  of  the  new 
material  to  the  point  of  the  frog  than 
to  the  wing-rail  section  or  the  wing 
rail  itself  because  of  the  narrow  cross- 
section  of  the  point. 

Grinding  is  ordinarily  not  required 
where  this  welding  is  done  under  traffic. 
However,  it  is  a  good  thing  perhaps  to 
have  grinding  equipment  available  for 
possible  emergencies. 

Frogs  which  have  worn  down  more 
than  %  in.  at  the  point  may  be  built  up 
for  emergency  service,  but  the  result  is 
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fers  no  sohition  to  the  trouble.  Cracks 
which  occur  only  in  the  frog  point  and 
do  not  extend  to  the  wing-rail  section 
of  the  manganese  casting  are  compara- 

tively easy  to  repair  as  shown  in  Figs. 
2  and  3. 

Crossing  castings  are  another  place 
where  wheel-bearing  points  become  bat- 

tered down  by  the  wear  and  tear  of 

^M 

Fig.  2 — Sketch  showing  emergency  welding  on  a 
cracked  manganese  frog  point. 

rather  uncertain.  Owing  to  the  fact 
that  manganese-steel  welding  rod  is 
"very  wild,"  the  point  may  not  be  all 
solid  built-in  material.  The  result  of 
this  is  that  the  point  will  be  knocked 
off  within  a  week  or  so.  It  should  be 
understood  that  the  point  is  the  weak- 

est part  of  the  frog  and  that  a  great 
many  points  are  knocked  off  entirely 
new  frogs. 

Emergency  welding  occasioned  by  the 
cracking  of  manganese  frogs  is  depicted 
in  Figs.  2  and  3.  Jobs  of  this  nature 
cannot  be  expected  to  render  the  nor- 

mal service  life  of  a  new  frog  but  will 
give  from  nine  to  eighteen  months  of 
service  under  heavy  traffic  conditions. 

In  cutting  out  preparatory  to  welding, 

BUILD  IN  WITH 
MAN0AN£5L  5TEEL= 

Fig.  3 — Welding  method  where  two  cracks  occur 
less  than  seven  inches  apart  on  No.  10  frogs  and 
larger.  The  section  between  the  cracks  should 
be  removed  and  new  metal  built  in.  Repairs 
such  as  this  and  that  shown  in  Fig.  2  are  good 
for  from  nine  to  eighteen  months  under  heavy 

traffic  conditions. 

the  gas  torch  may  be  used  without  re- 
striction, provided  that  a  stream  of  wa- 

ter is  directed  on  the  managnese  steel 
of  the  original  casting  immediately  back 
of  the  cutting  flame  while  the  cutting 
operation  is  being  carried  on.  The  ob- 

ject of  this  procedure  is  to  avoid  get- 
ting the  casting  hot  and  thus  damaging 

beyond  repair  the  original  properties  of 
the  manganese  steel. 

Castings  that  are  completely  cracked 
at  the  frog  point  cannot  be  successfully 
repaired  by  the  electric-arc  welding 
process.  This  failure  is  a  frequent  oc- 

currence.   However,  electric  welding  of- 

5LCTI0N  A-A 
Fig.    4 — Sketch    of    a    manganese-steel    crossing 
with   the   worn  points   built  up   by   the   electric 

welding  process. 

traffic.  Fig.  4  shows  how  these  points 
are  built  up  by  applying  new  metal  with 
an  electric  welding  outfit.  Particular 
attention  should  be  paid  to  the  fillets  of 
the  corners  of  the  crossings.  The 
welded  material  should  never  overhang 
into  the  flange  way  as  this  will  result 
in  the  failure  of  the  built-in  material. 
The  drawing  shows  the  repair  job  after 
it  has  been  in  service  for  several  days. 
Generally  it  is  somewhat  difficult  to  get 
solid  material  in  the  comers  of  the 

crossings  because  of  the  "wild"  be- 
havior of  the  manganese-steel  welding 

rod.  Where  the  work  is  done  under 
traffic,  conditions  are  improved  due  to 
the  hammering  of  the  wheels.  How- 

ever, in  spite  of  this,  the  built-in  ma- 
terial should  be  from  1/16  to  %  in. 

higher  at  the  corners  than  the  original 
surface.    After  the  metal  has  been  ham- 

Fig.  5 — Photograph  showing  a  crossing  built  up 
in  track  under  actual  service  conditions  by  using 

an  electric  arc-welder. 

mered  into   a  solid  mass  it  will  then 
come  to  the  original  size. 

Grinders  should  be  available  for  this 
kind  of  a  job  to  put  the  fillet  on  the 
comers,  as  shown  in  the  sketch,  to 
avoid  the  possibility   of  knocking  the 
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corners  off  due  to  overhang.  The  an- 
nular edges  shown  on  the  built-up  cast- 

ing must  be  maintained  so  that  the 
wheel  will  take  on  to  the  new  material 
gradually  rather  than  all  at  once. 

In  building  up  either  frogs  or  cross- 
ings under  traffic  the  whole  surface 

should  be  brought  up  at  the  same  time 
to  avoid  danger  of  derailment  due  to 
the  wheels  passing  suddenly  from  the 
normal  rail  surface  to  one  that  is  higher 
or  lower.  This  is  important  and  must 
be  followed  without  question.  For  ex- 

ample, if  the  point  of  a  frog  were  built 
up  first  without  building  up  the  wing 
rails  correspondingly,  the  first  wheel 
that  passed  over  the  point  would  either 
knock  off  the  new  metal,  knock  off  the 
entire  frog  point,  or  possibly  be  de- 

railed through  the  impact.  If  one  wing 
rail  were  built  up  completely  before 
the  other  parts  were  touched,  a  sim- 

ilar condition  would  obtain.  If  one  cor- 
ner of  the  crossing  shown  in  Fig.  5 

were  built  up  and  the  other  two  un- 
touched, it  is  obvious  that  serious  trou- 

ble might  occur  when  the  first  wheel 
went  over.  Approximately  the  same 
level  must  be  maintained  over  the 
whole  piece  as  the  work  progresses. 

Where  work  is  being  done  under  traf- 
fic, accident  to  the  welder  should  be 

guarded  against  by  not  permitting  him 
to  operate  his  arc  unless  an  observer  is 
at  all  times  close  enough  to  touch  him 
to  warn  of  approaching  trains.  Failure 
to  observe  this  precaution  is  sure  to 
result  in  an  accident. 

THE  LINEMEN 
By  JAMES  EDWARD  HUNGERFORD. 

They're  ready  for  any  old  kind  of  a 

venture — Heroic,  all  right,  but  their  deeds  are 

unsung; 

They're  chock-full  o'  grit  and  dead  keen 
to  adventure 

Whenever  there's  'lectric  wires  to  be strung. 

Just  give  'em  the  word  an'  they're  off  in a  twinkle. 

With  pliers  an'  climbers-^alert,  wide 
awake. 

You  don't  have  to  show  'em;  they  know every  wrinkle. 

And  don't  give  a  rap  the  chances  they 
take. 

Just  point  out  the  job  to  be  done,  an' 
they'll  do  it— 

A  job  that  takes  deftness  an'  courage 

an'  grit; 

They'll  laugh  at  the  hardships  an'  stick 
till  they're  through  it. 

Or  die  on  the  job,  for  they'll  never 

say  "Quit." You'll   find    'em   up   north,   where   the 
blizzards  are  ragin'. 

You'll  find  'em  down  south,  where  it's hotter  than  sin; 

They're  perched  up  on  poles  where  the 
clouds  are  rampagin'. 

Good-natured     an'     cheerful,     but 
drenched  to  the  skin. 

Their  job  is  to  string  up  the  wires,  an' 
they  string  'em, Regardless  of  where  they  have  got  to 
be  hung; 

The  rain  it  can  pelt  'em,  the  hailstones 
can  sting  'em. 

But    just    the    same,    mister,    those 
wires'll  be  strung. 



108 Journal   of   Electricity [Vol.  54  —  No.  3 

IDEAS  FOR  THE  CONTRACTOR 

A  Pipe  Bending  Device  That  May 
Be  Built  on  the  Job 

Contractors  very  often  through  one 
circumstance  or  another  permit  their 
wire  men  to  go  on  to  a  job  without 
pipe  bending  equipment.  It  frequently 
happens  in  such  cases  that  the  journey- 

man finds  it  necessary  to  make  one  or 
more  bends  and  in  certain  instances 
considerable  time  is  lost  in  trying  to 
construct  apparatus  for  the  purpose  of 
bending  pipe.    The  accompanying  illus- 

Fig.  1. 

trations  show  two  simple  methods  of 
bending  pipe,  using  only  the  building 
studs  and  a  few  pieces  of  scrap  wood. 
In  Fig.  1,  by  nailing  four  blocks  of  wood 
to  each  of  two  adjacent  studs,  each 
pair  of  blocks  being  spaced  sufficiently 
to  take  the  full  diameter  of  the  pipe  to 
be  bent,  and  by  nailing  a  strap  over  one 
pair  of  these  blocks,  an  efficient  pipe 
bending  device  is  produced  for  making 

Fig.  2. 

straight  angle  bends.  In  Fig.  2  use  is 
also  made  of  two  adjacent  studs  and  a 
pair  of  wood  blocks  and  strap  are  fas- 

tened on  one  stud  as  above.  On  the 
other  stud,  however,  is  nailed  a  piece 

of  wood  with  one  face  cut  on  an  angle 
of  about  45  degrees.  This  permits  of 
making  lateral  or  curved  bends.  These 
simple  construction  practices  will  often 
save  a  return  to  the  contractor's  store 
or  other  place  of  business  to  secure  a 
pipe  bending  machine  and  will  reduce 
correspondingly  the  cost  of  the  job. 

Simple  Method  for  Finding  Speed 
of  an  Induction  Motor 
By  GEORGE  N.  HAWLEY, 

Assistant  Engineer,  J.  L.  Mitchell,   Oxnard,  Calif. 

When  an  induction  motor  is  operat- 
ing, a  growling  or  rising  and  falling- 

inflection  in  the  humming  of  the  core 
will  be  observed.  This  inflection  is  in 
reality  a  beat  note  due  to  the  fact  that 
the  rotor  core  is  being  magnetized  at  a 
slightly  smaller  frequency  than  the 
stator  core.  Since  the  slip  of  the  motor 
is  inversely  proportional  to  the  fre- 

quency of  the  rotor  current,  this  fact 
furnishes  a  simple  method  of  finding  the 
slip  and  speed  of  the  motor  provided 
the  line  frequency  is  known  or  can  be 
assumed. 

Count  the  number  of  beats  or  growls 
wliich  occur  during  a  minute,  subtract 
this  from  the  number  of  alternations 
per  minute  of  the  line  current  and  di- 

vide this  number  by  the  number  of  poles 
which  the  motor  has  and  the  result  will 
be  the  speed  of  the  motor  in  r.p.m. 

For  example:  Assume  the  line  fre- 
quency to  be  60  cycles;  then  the  stator 

core  is  being  magnetized  at  60X60X2^ 
7,200  vibrations  per  minute.  Tlien,  if 
120  beat  notes  per  minute  were  ob- 

served, the  rotor  is  being  magnetized  at 
7,200—120=7,080  vibrations  per  minute, 
and  the  frequency  of  the  rotor  cur- 

rent is : 

7080 
■  =59  cycles 

60X2 

Now,  if  the  motor  has  4  poles,  its 
speed  will  be: 
7080 

—  1,770  r.p.m.,  and  the  slip  will  be 

1,800—1,770 
■  — '1.67  per  cent. 

1,800 
The  same  result  can  be  obtained  by 

considering  the  slip  as  being  propor- 
tional to  the  difference  in  stator  and 

rotor  current  frequencies,  thus: 
60—59 
  —1.67  per  cent  slip. 

60 

Obviously,  this  method  is  easier  to 
apply  when  the  line  frequency  and  the 
slip  are  both  small,  as  large  frequencies 
mean  many  beat  notes,  which  are  diffi- 

cult to  determine. 

Loud  Speaker  Now  Used  to  Place 
Orders  in  Lunch  Room 

To  eliminate  the  unpleasantness  oc- 
casioned by  the  calling  out  of  orders 

from  the  counter  to  the  kitchen,  a  loud 
speaking  telephone  system  has  been 
installed  in  Hart's  Lunch  Room,  at 
520  K  Street,  Sacramento,  Calif.  This 
is  said  to  be  the  first  installation  of  its 
kind  and  was  designed  by  A.  C.  Breuner 
of  the  Western  Electric  Company,  San 
Francisco,  and  C.  J.  Blair  of  the  Cal- ii 

'■^'U^ 

'Si-'^-^'      ■'    '  '' ^'                              ̂ H 
^  p#y 
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Western   Electric    loud   speaker   mounted   in   kit- 
chien   of    Sacramento,    Calif.,    quick    lunch    room. 
A   similar   instrument  is "  installed  in  the   secon- 

dary   kitchen    in   the    basement. 

ifomia  Mechanical  and  Electrical  En- 
gineering Company,  of  Sacramento. 

The  latter  company  installed  the  sys- 
tem. 

The  apparatus  consists  of  a  Western 
Electric  loud  speaking  telephone  system, 
and  is  made  up  of  two  Western  Elec- 

tric microphones  ingeniously  located 
at  the  cash  registers  on  the  lunch  coun- 

ter. This  location  was  selected  as  being 
the  most  convenient  and  most  easily 
accessible  for  the  waiters.  In  the  kit- 

chen there  is  located  one  Western  Elec- 
tric loud  speaking  unit  and  a  similar 

unit  is  installed  in  the  secondary  kit- 
chen downstairs,  these  two  being  con- 

trolled by  a  two-way  switch.  The  loud 
speakers  are  mounted  high  on  the  wall, 
well  over  the  cook's  head  and  out  of  the 
way. 

The  installation  of  this  system  has 
allowed  the  waiters  to  give  orders  in 
a  perfectly  natural  tone  of  voice,  by 
merely  speaking  into  the  transmitter. 
This  has  resulted  in  the  elimination  of 
the  annoyance  occasioned  to  patrons  by 
the  loud  shouting  of  orders  from  the 
counter  to  the  kitchen,    and    has    also 
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Western    Electric    microphone,    attached    to    cash 
register    in    a    Sacramento,    Calif.,    quick    lunch 
room.      One    microphone    is    attached    to    each 

register. 

served  to  reduce  the  number  of  errors 
made  in  filling  orders  in  the  kitchen. 
The  general  character  and  tone  of  the 
place  has  been  materially  raised,  and 
customers  have  appeared  well  pleased 
and  have  made  many  favorable  com- 

ments on  the  improvement.  Notewor- 
thy facts  in  connection  with  this  instal- 

lation are  that  the  waiters  and  cooks 
both  .express  themselves  as  highly 
pleased  with  the  new  system  and  that 
service  has  been  improved. 

This  installation  opens  up  a  new  field 
of  electrical  application  and  offers  to 
contractor  dealers  extensive  opportun- 

ities for  increasing  their  activities. 

Sacramento  Valley  Electrical 
Society  Holds  Meeting 

The  Sacramento  Valley  Electrical  So- 
ciety held  its  regular  monthly  meeting 

at  the  Hotel  Land,  Sacramento,  Calif., 
Jan.  14.  The  principal  speaker  of  the 
evening  was  George  F.  Maynahan,  in- 

spector, California  State  Motor  Vehicle 
Department,  who  gave  an  interesting 
address  on  automobile  headlight  illumi- 

nation. Mr.  Maynahan  explained  the 
present  laws  and  the  methods  used  in 
testing  various  headlight  devices. 

It  was  decided  that  for  the  February 
meeting  of  the  organization  a  trip 
would  be  made  Friday,  Feb.  6,  to  Oak- 

land, Calif.,  where  the  members  would 
be  taken  through  the  National  Lamp 
Works  of  the  General  Electric  Com- 

pany and  through  the  company's  radio 
station  KGO.  W.  J.  Delehanty  of  the 
General  Electric  Company  and  Walter 
Evans  of  the  Sacramento  Northern 
Railroad  are  in  charge  of  arrangements. 

Minimum  Wiring  Specifications  of 
B.  C.  Service  League 

Electrical  contractors  everywhere 
will  be  interested  in  the  minimum  wir- 

ing specifications  for  residence  service 
recently  drawn  up  by  the  Electrical 
Service  League  of  British  Columbia. 
This  specification  is  as  follows: 

House  Seven  Rooms  and  Over — Ser- 
vice to  consist  of  one  and  one-half  inch 

conduit  with  three  No.  2  wires.  Main 
switch  to  be  100  Amp.,  3  pole.  Cabinet 
to  have  provision  for  four  spare  cir- 
cuits. 

House  Six  Rooms  and  Under — Service 
to  consist  of  one  and  one-quarter  inch 

conduit  with  three  No.  4  wires.  Main 
switch  to  be  100  Amp.,  3  pole.  Cabinet 
to  have  provision  for  two  spare  circnits. 

Range  wiring  to  be  one  and  one-quar- 
ter inch  conduit  with  three  No.  6  wires, 

and  to  be  completed  to  point  in  kitcl\en. 
Lighting 

Ceiling  outlets  in  each  room,  main 
halls  and  main  stair  turn;  also  over 
laundry  tubs,  in  front  of  furnace,  over 
range,  and  over  sink  in  kitchen. 

Wall  brackets  in  sitting  room,  dining 
room,  bedrooms  and  bathroom. 

Switches 
All  stairway  lights  shoiild  be  con- 

trolled by  separate  sets  of  three-way 
switches. Garage 

Circuit  should  be  provided. 
Convenience   Outlets 

(These  to  be  of  Duplex  type.) 

Two  in  dining  room     One  in  sun-room 
Two  in  living  room     One  in  den 
Two  in  each  bedroom  Two  in  laundry 
Two  in  kitchen 
One   in   both   upstairs   and   downstairs hall. 

N.  B. — Plumbing    specifications    should 
provide  a  hose  bib  for  filling  wash- 

ing machines  and  drain  for  running 
same  off. 

N.  B. — Houses    six    rooms    and    under, 
where  woman  does  her  own  work, 
should    be    consistently    wired    for 
ranges.    Demand  is  increasing  daily. 

It  will  readily  be   seen  that   houses 
wired  according  to  the  above  will  under 
ordinary   circumstances    provide    ample 
capacity  for  complete  electrification  of 
the  home.    In  addition  this  specification 
materially    improves    the    character    of 
the  installation  and  makes  a  much  bet- 

ter job  from  the  contractors'  viewpoint. 

Cooperative    Plan   Helps    to    Sell 
Convenience  Outlets 

A  conspicuous  example  of  cooperation 
between  the  central  station  and  the  con- 

tractor-dealers    recently     occurred     in 

Convenience  Outlet 

Sealer's  Bame 

Newspaper  space  was  used  extensively  in  the 
campaign  to  sell  convenience  outlets.  Above  is 
copy  of  four-page  ten-inch  advertisement  run  by 
the  Electrical  Service  League  of  British  Colum- 

bia to  tie  in  with  dealers*  mail  advertising. 

Front  of  blotter  used  for  promoting  convenience 
outlet  business.  The  back  of  this  blotter  carries 
a  brief  description  of  what  a  convenience  outlet 
is,  and  this  description  closes  with  the  statement, 

"They  are  not  expensive." 

Vancouver,  B.  C.  The  British  Colum- 
bia Electric  Railway  Company  felt  that 

convenience  outlets  could  be  merchan- 
dised the  same  as  percolators,  toasters 

and  irons  are,  and  presented  their  ideas 
to  the  local  contractor-dealers.  A  plan 
was  soon  evolved  whereby  the  con- 

tractor-dealers, basing  their  estimates 
on  past  installation  experience,  decided 
that  they  could  afford  to  install  one  out- 

let for  $8,  two  outlets  for  $14  and  three 
outlets  for  $18,  provided  all  the  outlets 
were  installed  at  one  time.  The  central 
station  advertised  extensively  in  the 

newspapers,  selling  the  idea  of  con- 
venience outlets,  and  at  the  same  time 

incorporating  in  its  advertising  copy 
the  names  of  the  contractor-dealers  who 
were  cooperating.  Blotters  were  also 
used  showing  convenience  outlets  act- 

ually in  use  in  homes.  TTie  reverse  side 
of  these  blotters  contained  a  small 
amount  of  printed  matter  intended  to 
sell  the  idea.  This  matter  closed  with 

the  statement,  "They  are  not  expen- 
sive." Pour-page  folders  were  pre- 

pared descriptive  of  convenience  outlets 
and  their  application,  and  the  back 
cover  of  these  folders  showed  a  list  of 
cooperating  dealers. 

Experience  soon  showed  that  those 
contractor-dealers  in  Vancouver  who 
had  not  agreed  to  cooperate  in  further- 

ance of  this  plan  were  nevertheless  tak- 
ing advantage  of  the  campaign  and 

were  installing  convenience  outlets  at 
prices  somewhat  less  than  those  which 
experience  had  shown  to  be  necessary. 
For  this  reason  the  price  situation  was 
very  shortly  somewhat  disturbed.  The 
campaign  has  proceeded  quite  aggres- 

sively, however,  and  the  net  result  has 
been  the  installation  of  several  hundred 
additional  convenience  outlets.  This 
plan  has  apparently  worked  out  well  in 
Vancouver  and  could  be  applied  with 
equal  desirability  in  any  Western  city. 
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NEWS   OF   THE   INDUSTRY 

Federal  Control  of  Boulder  Dam 
Power  and  Water  Favored 

in  answer  to  a  request  for  a  report 
on  the  Swing-Johnson  Bill,  which  pro- 

vides for  the  erection  of  the  Boulder 
Canyon  dam  by  the  federal  government, 
Elwood  Mead,  commissioner  of  reclama- 

tion, favors  authorization  of  the  Boul- 
der Canyon  reservoir  and  states  that 

the  United  States  should  at  once  en- 
deavor to  reach  a  friendly  understand- 

ing with  Mexico  in  regard  to  the  use  of 
the  present  international  canal.  Under 
the  present  contract  with  Mexico,  half 
of  the  water  that  is  diverted  by  the 
canal  that  provides  irrigation  for  the 
Imperial  Valley  of  California  is  subject 
to  the  call  of  Mexico. 

Commissioner  Mead  favors  federal 
control  of  both  irrigation  storage  and 
power  development  at  the  Boulder  Can- 

yon project  and  recommends  that  the 
power  be  sold  at  the  generating  plant 
to  either  municipalities  or  public  utility 
companies  capable  of  distributing  the 
energy.    In  this  connection  he  states: 

It  is  my  understanding  that  the  Senate  bill 
authorizing  the  Boulder  Canyon  project  contem- 

plates an  allocation  of  power  opportunities  to 
the  different  states  which  are  directly  interested 
in  the  Colorado  River  Compact,  and  I  assume 
that  this  plan  was  adopted  to  enlist  the  interest 
and  cooperation  of  the  other  states  and  make 
this  measure  less  local.  While  realizing  the  ex- 

pediency of  this  action,  I  cannot  avoid  believing 
that  carrying  out  the  plan  would  be  difficult.  It 
will  simplify  the  construction  of  the  power  plant 
and  make  its  operation  more  efficient  if  irriga- 

tion storage  and  power  development  are  unified 
and  made  an  integral  part  of  one  project.  I 
believe  both  the  reservoir  and  the  power  plant 
should  be  parts  of  a  federal  enterprise.  In  this 
way  controversy  will  be  averted  over  the  manner 
in  which  water  is  delivered  from  the  reservoir, 
and  it  is  the  only  way  in  which  it  can  be 
averted.  If  one  authority  is  interested  in  power 
and  another  in  irrigation,  controversy  will  be 
inevitable.  The  largest  results  from  power  re- 

quire an  equalized  delivery  of  water  throughout 
the  year.  The  largest  results  for  irrigation 
require  a  widely  variable  delivery.  There  will 
be  no  agreement  as  to  which  use  is  to  control 
unless  one  interest  owns  both  the  reservoir  and 
the  power  plant ;  but  if  the  government  builds 
both  it  will  shape  the  policy  regarding  the  re- 

lease of  water  and  be  in  a  position  to  make  the 
regulation  of  the  river  for  irrigation  the  para- 

mount consideration,  and  this  is  as  it  should  be. 
Power  should  be  sold  at  the  generating  station 

on  long-time  contracts.  The  purchaser  should 
attend  to  the  distribution.  It  is  known  that  the 
city  of  Los  Angeles  \vill  be  a  customer.  It  is 
believed  that  other  cities  will  desire  to  obtain 
power  for  municipal  purposes,  and  there  are 
great  corporations  already  engaged  in  the  dis- 

tribution of  power  who  will  welcome  an  oppor- 
tunity to  obtain  additional  electric  energy  with- 

out the  large  investment  required  for  its  genera- 
tion. No  fear  need  be  felt,  therefore,  as  to 

obtaining  a  market  for  this  power  on  terms 
which  will  insure  the  repayment  of  the  money 
spent  in  power  development  with  a  reasonable 
rate  of  interest,  or  that  the  power  revenues 
cannot  in  time  be  applied  to  help  pay  for  the 
storage  works  with  interest.  It  is  believed, 
therefore,  that  in  financing  this  interprise  inter- 

est should  be  required  on  all  the  money  advanced 
by  the  government.  The  rate  should  be  low ; 
4  per  cent  is  suggested.  The  payments  on  prin- 

cipal should  be  amortized  and  should  extend 
over  a  long  period  of  years,  and  no  payments  of 
principal  should  be  required  until  the  works  are 
completed  and  the  water  and  the  power  brought 
into  use.  During  this  interval  the  accumulated 
interest  should  be  added  to  the  capital  cost,  and 
when  payments  begin  all  revenues  both  from 
irrigation  and  power  should  be  applied  to  pay- 

ment of  the  debt  to  the  government.  When  that 
has  been  accomplished,  it  will  be  time  enough  to 

consider    a    distribution    of    the    benefits    to    the 
states    interested    in   the    stream. 

In  speaking  of  the  actions  of  the 
various  states  on  the  Colorado  River, 
Commissioner  Mead  believes  that  as 
soon  as  the  Boulder  Canyon  project  is 
authorized  a  study  should  be  made  of 
the  opportunities  for  irrigation  and 
power  development  in  the  other  states 
that  are  directly  interested  in  the  Colo- 

rado River  Compact.  He  recommends 
the  preparation  of  a  plan  of  develop- 

ment for  these  states  as  comprehensive 
as  the  Boulder  Canyon  project. 

Bill  Is  Proposed  for  Conservation 
in  Watershed  Counties 

A  bill  prepared  by  H.  E.  Dillinger, 
assemblyman  of  Flacerville,  CaUf.,  has 
for  its  object  the  conservation  of  water 
for  lands  of  counties  in  which  the  water 
originates  to  the  extent  of  15  per  cent 
of  the  total  appropriated  under  permit 
from  the  State  Department  of  Public 
Works,  Division  of  Water  Rights. 

The  measure  is  said  to  be  aimed  par- 
ticularly at  the  proposed  project  of  the 

East  Bay  Municipal  Utility  District, 
which  plans  to  furnish  Oakland,  Berke- 

ley, Alameda  and  adjacent  cities  VTith 
water  from  the  Mokelumne  River.  Un- 

der the  proposed  bill  Calaveras  and 
other  counties  affected  by  its  provisions 
would  have  to  be  included  in  any  plans 
made  for  a  water  supply  for  the  cities 
mentioned.  The  author  of  the  bill  con- 

tends that  such  legislation  would  tend 
to  protect  watershed  counties. 

Appliance     Companies     Abandon 
Plans  for  Merger 

After  a  considerable  period  of  nego- 
tiation, plans  looking  toward  the  con- 

solidation of  the  Hurley  Machine  Com- 
pany and  the  Edison  Electric  Appliance 

Company,  both  of  Chicago,  and  the 
Electric  Vacuum  Cleaner  Company  of 
Cleveland  have  been  abandoned. 

According  to  a  statement  attributed 
to  A.  J.  McCoy,  vice-president  of  the 
Hurley  Machine  Company,  a  careful  re- 

view of  the  considerations  involved  led 
to  the  conclusion  that  the  advantages 
resulting  from  such  consolidation  at 
this  time  were  not  sufficient  to  war- 

rant it. 

Washington  Utility  Gets  Permit 
for  Lower  Baker  Dam 

The  P"uget  Sound  Power  &  Light 
Company,  Seattle,  has  been  granted  a 
permit  for  the  construction  of  its  Lower 
Baker  Reservoir  on  the  Baker  River, 
Skagit  County,  Washington,  by  the 
state  hydraulics  department.  The  res- 

ervoir will  be  used  in  connection  with 
the  Eden  power  plant  development, 
which  will  cost  about  ?4,000,000  when 
completed  and  which  will  have  an  esti- 

mated capacity  of  65,000  hp.  Construc- 
tion work  is  to  be  completed  by  June, 

1926. 

Construction  of  Shasta  Station  to 
Be  Started  in  May 

Preliminary  work  on  the  construction 
of  the  Pacific  Gas  and  Electric  Com- 

pany's Shasta  substation,  to  be  located 
one  mile  north  of  Cottonwood,  Calif., 
near  Redding,  has  been  completed  to 
such  an  extent  that  the  company  ex- 

pects to  have  the  station  built  and  in 
service  by  June  1.  All  designs  have 
been  prepared  and  major  equipment  has 
been  ordered  for  this  station,  which  will 
cost  about  1500,000.  The  substation 
will  be  used  principally  to  step  up  cur- 

rent received  from  the  Copco  2  plant  of 
The  California  Oregon  Power  Company. 

The  substation  will  be  located  on  an 
80-acre  plot  of  ground  and  will  be  of 
reinforced  concrete.  The  apparatus  to 
be  installed  vnll  include  four  13,333-kva. 
transformers,  oil  switches  and  other 
necessary  apparatus.  The  building  will 
be  equipped  with  a  50-ton  crane  for 
handling  the  transformers  and  other 
heavy  equipment.  One  of  the  trans- 

formers will  be  kept  as  a  spare. 
The  station  will  receive  energy  from 

The  California  Oregon  Power  Company 
over  a  110-kv.  line  that  has  recently 
been  completed  by  that  company  (Jour- 

nal of  Electricity,  Dec.  1,  1924,  page 
417)  and  over  42  miles  of  line  of  the 
same  voltage  that  is  being  built  by  the 
Pacific  Gas  and  Electric  Company.  The 
new  line  being  constructed  vnll  be  of 
the  two-pole  type  and  will  run  south 
from  Delta,  the  terminus  of  the  Cali- 

fornia-Oregon Une,  to  Shasta  substa- 
tion. 

At  the  Shasta  station  the  voltage  will 
be  increased  from  110  kv.  to  220  kv.  and 
will  be  transmitted  to  the  Vaca-Dixon 
substation  over  the  Pit  River  lines. 

Senator    Promises    to    Introduce 
Public  Ownership  Bill 

With  the  opening  of  the  1925  session 
of  the  legislature  of  the  State  of  Ore- 

gon comes  the  announcement  by  George 
W.  Joseph,  senator  from  Multnomah 
County,  that  he  wdll  again  propose  a 
resolution  to  submit  to  a  vote  of  the 

people  under  the  referendum  a  consti- 
tutional amendment  authorizing  the 

state  to  go  into  the  power  business. 
The  amendment  is  similar  to  the  one 
that  the  senator  proposed  at  the  1921 
legislative  session,  and  similar  to  the 
one  sponsored  by  the  Public  Ownership 
League  of  Portland  (Journal  of  Elec- 
tricitj^  Sept.  15,  1924,  p.  218). 

Senator  Joseph  said  in  part:  "I  am 
prompted  to  resubmit  it  (the  amend- 

ment) to  the  coming  session.  I  am 
convinced  that  if  Oregon  is  to  make  any 
progress  in  cheap  power  development 
the  state  must  take  the  initial  step,  and 
I  have  so  drafted  the  amendment  that 
the  state  may  either  proceed  with  water 
power  development  independently  or  co- 

operatively with  the  State  of  Wash- 
ington or  in  cooperation  with  both." 
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San  Diego  Company's  Budget  for 1925  Is  Announced 

Major  construction  having  been  com- 
pleted in  1923  and  1924  and  unusual 

conditions  having  been  survived  suc- 
cessfully during  the  power  shortage, 

during  which  it  served  sections  less 
favored  with  surplus  power,  the  con- 

struction budget  of  the  San  Diego  Con- 
solidated Gas  &  Electric  Company,  San 

Diego,  Calif.,  for  1925  will  be  confined 
principally  to  completing  works  already 
started  and  to  many  small  improve- 

ments, it  was  announced  recently.  The 
budget  calls  for  the  expenditure  of  over 
$2,500,000. 

Much  of  the  electric  distribution  work 
for  1925  will  be  concentrated  on  the 
building  of  a  new  line  to  serve  the  El 
Cajon  Valley,  augmenting  existing  and 
heavily  loaded  lines  to  this  agricultural 
section.  Some  rebuilding  of  the  high 
line  along  the  coast  and  the  moving  of 
portions  of  it  to  more  favorable  terrain, 
with  the  rebuilding  of  lines  into  Na- 

tional City  and  Chula  Vista,  are  also  to 
be  done.  Designs  and  plans  for  ithe  pro- 

posed Station  D  in  the  University  and 
30th  district  will  be  completed  during 
the  year,  although  no  construction  is 
contemplated. 

New  test  equipment  for  the  electric 
meter  department  is  provided  for  in  the 

year's  budget,  and  certain  changes  in the  veteran  .Station  A  are  to  be  made  to 
accommodate  five  new  feeders  as  well 
as  to  provide  space  for  switch  and 
transformer  installation  for  a  bank  of 
three  3,000-kva.  transformers.  Supple- 

mentary circulating  water  pipe  lines,  to 
furnish  more  sea  water  to  the  con- 

densers on  the  turbo-generators  at  Sta- 
tion B  are  also  to  be  started  in  1925, 

to  be  completed  in  1926. 
To  take  advantage  of  a  large  and  well 

adapted  room  in  the  basement  of  the 
Electric  Building,  a  special  and  unique 
display  and  demonstration  room  for  gas 
and  electric  appliances  will  be  fitted  up. 
Demonstrations  in  home  economics, 
classes  in  electric  cooking  and  displays 

of  dealers'  standard  gas  and  electric  ap- 
pliances will  be  held  in  this  room. 

Another  item  in  the  San  Diego  com- 
pany's budget  is  a  provision  for  the 

purchase  of  two  electric  trucks  to  be 
used  experimentally  on  the  type  of  work 
required  by  that  company. 

Puget  Sound  Company  Budget  for 
1925  Is  $8,000,000 

Providing  for  the  development  of  ad- 
ditional capacity,  extensions  of  trans- 

mission and  distribution  lines,  construc- 
tion of  new  substations  and  improve- 

ments of  various  kinds,  the  1925  budget 
of  the  Puget  Sound  Power  &  Light 
Company,  Seattle,  calls  for  an  ex- 

penditure of  between  $8,000,000  and 
$9,000,000  during  the  coming  year,  ac- 

cording to  a  recent  official  announce- 
ment by  A.  W.  Leonard,  president  of 

the  company. 
The  outstanding  single  item  in  this 

budget  is  the  Baker  River  development, 
scheduled  for  completion  Oct.  1,  1925, 
iDy  wliich  48,000  hp.  will  be  made  avail- 

able in  the  first  unit,  with  the  possi- 
hility  of  increasing  this  capacity  to 
80,000  hp.  later  by  the  installation  of 
additional  units.  Included  in  the  Baker 
Eiver  project  is  the  construction  of 
three  transmission  lines:  from  the 
plant  to  Sedro-Wooley,  Wash.,  25  miles 
at  110  kv.;  from  Sedro-Wooley  to  Bel- 
lingham,  25  miles  at  60  kv.,  and  from 

Sedro-Wooley  to  Everett,  45  miles  at 
110  kv.  (Journal  of  Electricity,  Sept. 
15,  1924,  p.  220.)  The  Everett  Hne  was 
completed  toward  the  end  of  1924,  and 
work  on  the  Bellingham  line  was 
started,  but  about  half  of  this  transmis- 

sion line  work  was  carried  over  into 
1925.  Two  new  substations  are  also  in- 

cluded in  the  project.  One  of  13,500-kw. 
capacity  will  be  built  at  Sedro-Wooley, 
and  the  other,  of  27,000-kw.  capacity, 
will  be  at  Everett.  The  latter  will  be 
the  largest  substation  in  the  Northwest 
and  will  cover  an  entire  city  block. 

Second  in  importance  to  the  Baker 
River  development  is  the  installation  of 
a  fourth  unit  at  the  White  River  plant, 
between  Seattle  and  Tacoma.  This  unit, 
which  was  brought  into  service  in  Jan- 

uary, 1925,  increases  the  capacity  of 
this  plant  from  60,000  hp.  to  80,432  hp. 
Another  item  in  the  power  generation 
division  of  the  budget  calls  for  the  com- 

pletion in  the  early  spring  of  a  1,500- 
hp.  hydroelectric  unit  added  to  the  plant 
at  Dryden,  Wash.,  near  Wenatchee. 

The  estimated  cost  of  the  proposed 
extensions  to  the  distribution  system  of 
the  company  appearing  in  the  budget 
totals  nearly  $1,500,000.  These  exten- 

sions, which  are  scattered  over  the 
entire  territory  served  by  the  company, 
are  to  bring  service  to  communities  not 
now  served  and  to  improve  service  al- 

ready established. 

Official  Investigates  Hydroelectric 
Development  on  Coast 

To  investigate  hydroelectric  develop- 
ment in  this  country,  as  well  as  other 

subjects  of  interest,  Dr.  Earl  Page,  min- 
ister of  state  for  the  treasury  of  the 

Commonwealth  of  Australia,  is  making 
a  visit  to  the  Pacific  Coast.  He  is  ac- 

companied by  his  wife  and  daughter, 
and  by  Hon.  J.  Heathershaw,  chief 
accountant  of  the  treasury  department, 
and  V.  Bagot,  private  secretary.  Tlie 
party  landed  in  Vancouver,  B.  C,  and  is 
traveling  south,  making  short  visits  in 
all  the  principal  cities. 

In  an  inter\'iew  accorded  to  a  repre- 
sentative of  the  Journal  of  Electricity, 

Dr.  Page  said  that  in  his  study  of  elec- 
tric power  development,  he  was  primar- 

ily interested  in  the  standardization  of 
generation  and  transmission  voltages 
and  in  the  application  of  electricity  to 
rural  uses.  Dr.  Page  stated  that  he 
expected  to  learn  much  about  these 
two  phases  of  the  electrical  industry 
through  conference  with  some  of  the 
officials  of  the  leading  utility  companies 
on  the  Pacific  Coast,  where  tied-in  sys- 

tems have  reached  a  high  degree  of 
efficiency  and  where  electric  power  is 
finding  a  wide  and  diversified  usage  on 
the  farm. 

In  Portland,  where  he  remained  two 
days.  Dr.  Page  consulted  with  0.  B. 
Coldwell,  L.  T.  Merwin  and  Lewis  A. 
McArthur,  vice-presidents  and  general 
managers  of  the  Portland  Electric 
Power  Company,  the  Northwestern 
Electric  Company  and  the  Pacific  Power 
&  Light  Company,  respectively. 

Steam   Plant   Put   in   Service   in 
Coos  Bay,  Ore.,  District 

The  latest  generating  plant  to  be 
brought  into  service  in  the  Northwest 
is  the  steam  plant  of  the  Mountain 
States  Power  Company,  Albany,  Ore., 
located  near  North  Bend,  Ore.,  in  the 
Coos  Bay  district.  This  plant,  which 
was  commenced  in  April,  1924,  and  put 
into  operation  in  December  last,  has  at 
present  installed  6,700  hp.  It  is  built 
on  the  unit  system,  with  a  temporary 
tile  wall  on  one  side  to  permit  of  expan- 

sion for  the  addition  of  units  up  to  a 
total  of  40,000  hp. 
The  plant  consists  of  three  main 

buildings,  the  power  plant  proper,  the 
fuel  storage  building,  and  the  fuel  un- 

loading tower.  The  plant  bums  hog 
fuel,  which  is  delivered  from  nearby 
mills  in  barges  and  mechanically  con- 

veyed to  the  boilers.  The  generating 
plant  proper,  which  is  constructed  of 
steel  and  concrete,  is  divided  into  three 
compartments,  boiler  room,  turbine 
room,  and  switching  galleries.  Con- 

denser water  for  the  turbines  is  drawn 
from  Coos  Bay,  while  boiler  feed  water 
comes  from  the  regular  city  supply. 

The  plant  was  constructed  under  the 
supervision  of  George  F.  Phythian,  con- 

struction superintendent  for  the  Bylles- 
by  Engineering  &  Management  Cor- 

poration. 
Resale  Rate  Increase  Sought  by 

P.  G.  and  E.  Company 
At  a  hearing  before  the  California 

Railroad  Commission  held  Jan.  15,  the 
Pacific  Gas  and  Electric  Company,  San 
Francisco,  presented  arguments  in  sup- 

port of  its  application  to  increase  its 
resale  rates.  Through  W.  G.  Vincent, 
Jr.,  vice-president  and  executive  engi- 

neer, and  B.  B.  Beckett,  assistant  valua- 
tion engineer,  the  company  stated  that 

it  had  lost  $400,000  on  electric  power 
resold  to  twenty-four  power  companies 
and  municipal  plants  throughout  north- 

ern and  central  California,  and  con- 
tended that  it  should  be  allowed  a  profit 

of  8  per  cent  on  its  investment  rather 
than  incur  a  loss. 

The  hearing  was  put  over  until  Feb.  9 
to  allow  the  companies  and  plants  af- 

fected to  present  arguments  opposing 
the  granting  of  the  increase  requested. 

Line  Extensions  Made  by  Texas  Com- 
pany.— Completion  of  its  high-tension 

transmission  from  El  Paso,  Texas,  down 
the  valley  of  the  Rio  Grande  has  been 
recently  effected  by  the  El  Paso  Electric 
Railway  Company.  This  line  brings 
electric  power  to  the  towns  of  Ysleta, 
San  Elizario,  Clint  and  Fabens  as  well 
as  to  industries  along  the  route.  The 

company's  system  also  has  been  ex- tended from  El  Paso  up  the  valley  as 
far  as  Anthony,  N.  M.,  and  a  further 
extension  to  Las  Cruces,  N.  M.,  is  ac- 

tively planned. 

Inductive  Co-ordination  Report  Pub- 
lished.— The  American  Committee  on 

Inductive  Co-ordination  has  issued  its 
first  report.  This  report  is  dated  Nov. 
12,  1924,  and  covers  the  organization, 
scope  and  personnel  of  the  committee. 
G.  C.  Hecker  at  8  West  40th  Street, 
New  York  City,  is  the  secretary. 

Material  to  Be  Bought  for  Towers  for 
Hetch  Hetchy  Newark-San  Francisco 
Transmission  Line. — The  Board  of  Su- 

pervisors of  San  Francisco  recently 
authorized  the  city  engineer  to  exercise 

the  city's  option  on  material  to  be  pur- chased for  the  steel  towers  for  the 
Hetch  Hetchy  transmission  line  between 
Newark  and  San  Francisco.  The  op- 

tion, obtained  several  years  ago  from 
the  Pacific  Coast  Steel  Company,  had 

expired  but  was  reinstated  by  the  com- 

pany. 
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Radiophone  Enables  Ship-to-Ship 
Conversations  at  Sea 

Radio  telephone  equipment,  under 
favorable  weather  conditions  capable  of 
covering  a  distance  of  350  miles  in  the 
day  and  700  miles  at  night,  has  been 
installed  on  the  S.S.  Maui,  flagship  of 

the  Matson  Navigation  Company's  pas- 
senger fleet  operating  between  San 

Francisco  and  Honolulu.  Similar  equip- 
ment but  of  greater  capacity  has  been 

Panel    board    of    radio    telephone    set    recently 
installed    on    S.S.    Maui. 

in  operation  since  1922  on  the  S.S.  Mat- 
sonia,  sister  ship  of  the  Maui.  Through 
the  installation  on  the  Maui,  passengers 
on  the  two  vessels  may  talk  with  one 
another  or  with  friends  having  radio 
receiving  sets  in  San  Francisco  or 
Honolulu. 

ment.  The  Matsonia's  equipment  has  a 
rating  of  1,000  watts,  and  under  favor- 

able weather  conditions  the  vessel  has 
held  telephone  conversations  with  ships 
and  stations  1,200  miles  distant,  accord- 

ing to  officials  of  the  Radio  Corporation 
of  America,  which  installed  the  sets. 

As  the  Matson  liners,  Maui  and  Mat- 
sonia,  pass  in  midocean  halfway  be- tween San  Francisco  and  Honolulu, 
1,045  miles  from  land,  they  are  now 
able  to  actually  speak  with  one  another 
practically  every  day  but  one  of  the  six 
days  required  to  make  the  voyage.  The 
radiophone  is  used  not  only  by  passen- 

gers but  is  often  employed  by  officers 
of  the  vessels  in  order  to  transact  com- 

pany business  while  at  sea  in  the  same 
manner  that  the  telephone  is  used  on 
land. 

Rates  have  not  been  established  for 
the  ship-to-ship  radio  telephone  service, 
and  it  is  at  present  free  for  passengers 
to  use.  Equipment  identical  to  that  on 
the  Maui  is  installed  on  the  Admiral 
Line's  coastwise  steamer  H.  F.  Alex- 
ander. 

Another  Electric   Home   Planned 
by  Tacoma  Electric  Club 

A  second  electric  home  is  to  be  built 

in  Tacoma,  Wash.,  in  1925,  as  a  demon- 
stration of  what  the  application  of  elec- 

tricity in  the  home  can  mean  in  the 
way  of  modem  comfort  and  efficiency, 
according  to  a  recent  decision  of  the 
electric  home  committee  of  the  Tacoma 
Electric  Club.  The  1925  home  will  be 
built  at  North  22nd  Street  and  Union 
Avenue,  in  a  district  adjacent  to  the 
campus  of  the  new  College  of  Puget 
Sound,  and  to  the  site  of  the  Cushman 
power  plant  substation.  Last  year  an 

electric  home,  officially  called  "Electro- 
Ease,"  equipped  with  every  possible 
electric  household  convenience,  was 
viewed  by  more  than  30,000  people. 
This  success  encouraged  the  electrical 
men  of  the  city  to  make  another  ex- 

hibit this  year. 
The  1925  home  will  be  a  residence  of 

five  rooms,  all  on  one  floor,  and  will 
demonstrate  the  possibilities  of  elec- 

trical uses  for  the  small  home-owner. 
The  1924  home  was  a  two-story  struc- 

ture, of  somewhat  more  pretentious 
character.  From  ice  plant  to  radio,  the 
new  bungalow  will  be  electrically  com- 

plete, and  it  is  now  planned  to  get  an 
expert  of  the  National  Electric  Light 
Association  to  come  to  Tacoma  to  de- 

sign the  lighting. 
The  electric  home  committee  consists 

of  B.  R.  Nichols  of  the  city  light  de- 
partment, chairman;  John  Parkhurst, 

Tacoma  Electric  Company;  Charles 
Stewart,  Stewart  Electric  Company; 
Harry  Matthews,  City  Lumber  Com- 

pany; Herbert  Brotherton,  L.  Schoen- 
feld  &  Sons;  Clarence  E.  Brown,  West- 

ern Building  Company;  George  Barlow, 
C.  S.  Barlow  &  Sons. 

Passenger    on    S.S.    Maui    using    radio    telephone 
set  to  converse  with  S.S.  Matsonia. 

The  radiophone  installed  on  the  Maui 
is  a  five-tube,  250-watt  installation  in- 

cluding interrupted  continuous  wave, 
continuous  wave  and  radiophone  equip- 

Contract  for  Tacoma  Substation  Is 
Awarded. — The  contract  for  building 
the  proposed  substation  for  the  Cush- 

man power  project,  Tacoma,  Wash.,  has 
been  awarded  to  Dougan  &  Chrisman, 
Seattle  contractors,  on  their  low  bid  of 
?166,470.80.  The  contract  is  for  the 
substation  proper  and  tunnels  for  the 
footings  for  the  outside  equipment,  and 
for  the  steel  structures  to  support  the 
heavy  bus  connections.  The  structure 
will  be  placed  on  a  double-lock  site  and 
will  be  of  reinforced  concrete  through- 
out. 

Power  Company  Given  Judgment 
in  Rate  Case 

Judgment  for  more  than  $500,000,  in- 
cluding accrued  interest,  was  recently 

awarded  the  defendant  in  a  suit  brought 
by  the  Market  Street  Railway  Company 
against  the  Pacific  Gas  and  Electric 
Company,  both  of  San  Francisco,  Calif. 
The  dispute  arose  over  rates  for  elec- 

tric power  fixed  by  the  California  Rail- 
road Commission. 

In  1909  the  power  company  agreed  to 
supply  power  to  the  railway  company 
at  certain  rates,  the  contract  to  run 
until  1953.  The  rates  named  were  main- 

tained until  1918  when,  due  to  increased 
costs,  the  Railroad  Commission  author- 

ized an  increase  and  since  then  has  al- 
lowed additional  increases.  The  rail- 

way company  paid  the  contract  rates 
but  refused  to  pay  the  higher  rates  and 
brought  suit,  contending  that  the  power 
supplied  to  it  never  became  a  public 
utility  because  the  contract  was  private, 
thus  barring  the  Railroad  Commission 
from  jurisdiction. 

In  his  decision  Superior  Judge  Wal- 
ter P.  Johnson  ruled  that  the  power  was 

furnished  as  a  public  utility  and  that 
any  private  contract  between  public 
utilities  is  always  subject  to  change  by 
the  commission.  The  judge  also  stated 
that  if  the  increases  allowed  were 
granted  in  error  by  the  Railroad  Com- 

mission the  railway  company  can  ob- 
tain relief  by  application  to  the  state 

supreme  court  for  a  review  of  the 
matter. 

Cost    of    Valuation    of    Utilities 
Estimated  at  $130,000 

A  progress  report  on  the  valuation  of 
the  properties  of  the  Pacific  Gas  and 
Electric  Company  and  the  Great  West- 

ern Power  Company  within  the  city  of 
San  Francisco  has  been  presented  to 
the  San  Francisco  Board  of  Supervisors 
by  the  California  Railroad  Commission, 
which  is  making  the  appraisal.  The 
report  states  that  on  Dec.  31,  approxi- 

mately 55  per  cent  of  the  work  had 
been  done  at  a  cost  of  approximately 
$69,600.  It  is  estimated  that  six  and 
one-half  months  will  be  needed  to  com- 

plete the  work  of  appraising  the  two 
systems  and  that  the  total  cost  will  be 
approximately  $130,000. 

Special  studies  of  severance  damages 
are  being  prepared  for  the  Board  of 
Supervisors  by  H.  G.  Butler,  recently 
power  administrator  for  the  Railroad 
Commission,  and  E.  F.  Scattergood, 
chief  electrical  engineer  of  the  Los  An- 

geles Bureau  of  Power  and  Light.  This 
work  is  being  done  separately  from 
that  of  the  Railroad  Commission. 

Ruling  Holds  Irrigation  District  Not 
Public  Utility.— The  California  Railroad 
Commission  has  rendered  a  decision  to 
the  effect  that  an  irrigation  district  is 
not  a  public  utility  and  that  the  com- 

mission has  no  authority  to  fix  rates  at 
which  such  district  may  contract  to  sup- 

ply electric  power.  The  ruling  was 
made  recently  when  the  Railroad  Com- 

mission refused  to  fix  a  rate  schedule 
for  power  supplied  to  the  San  Joaquin 
Light  &  Power  Corporation,  Fresno, 
Calif.,  by  the  Turlock  Irrigation  Dis- 

trict, Turlock,  Calif.,  under  an  agree- 
ment made  March  11,  1924.  The  agree- 
ment itself  was  approved. 
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Long  Established  Concern  Moves 
Into  New  Home 

Garnett  Young  and  Company,  one  of 
the  leading  manufacturers'  agents  on 
the  Pacific  Coast,  have  recently  moved 
their  San  Francisco  office  to  new  quar- 

ters at  390  Fourth  Street,  that  city. 
The  building  was  especially  constructed 
to  meet  the  requirements  of  the  busi- 

ness of  this  firm.  It  is  especially  ar- 
ranged to  expedite  the  handling  of  the 

various  lines  represented  by  the  com- 
pany, and  particular  attention  has  been 

paid  to  simplifying  stock  arrangements. 

Fifty-five  Millions  Spent  by  P.  G. 
and  E.  in  1924 

Fifty-five  million  dollars  was  spent 
by  the  Pacific  Gas  and  Electric  Com- 

pany, San  Francisco,  during  1924  for 
system  betterments  and  extensions. 
This  figure  covers  both  the  electric  and 
gas  departments  of  the  company  during 
the  period. 

The  development  program  included 
work  on  Pit  3,  the  raising  of  the  Lake 
Fordyce  dam,  increasing  the  capacity 
of  the  Sacramento  steam  plant,  con- 

struction   of    transmission    lines,    con- 

New  Building  of  Garnett  Young  and  Company,  390  Fourth  Street,  San  Francisco 

The  business  of  Garnett  Young  and 
Company  has  been  established  for 
thirty  years,  and  has  been  conducted 
by  the  present  management  for  the 
past  nineteen  years.  Garnett  Young  is 
treasurer  and  general  manager.  A.  E. 
Eowe  is  sales  manager,  San  Francisco 
district;  R.  J.  McHugh,  sales  manager, 
Los  Angeles  district;  Fred  Larkin, 
sales  manager.  Northwest  district,  with 
headquarters  at  Seattle,  Wash.  R.  B. 
Peterson  is  assistant  to  Mr.  Rowe,  and 
the  company  has  several  salesmen  in 
each  district.  E.  C.  Kinsey  is  assistant 
secretary  of  the  company,  and  S.  L. 
Hawken  is  office  and  service  manager  at 
San  Francisco.  The  entire  sales  staff 
has  been  with  the  company  for  eleven 
years  or  more,  some  of  the  men  hav- 

ing been  with  the  company  a  much 
longer  time. 

The  new  location  is  one  particularly 

well  adapted  to  the  company's  business 
and  is  convenient  to  all  transportation 
facilities.  The  building  is  Class  A,  of 
reinforced  concrete  construction  and  of 
special  design  to  meet  the  needs  of  the 
firm. 

A  feature  of  the  opening  of  the  new 
quarters  was  the  presentation  to  Mr. 
Young  of  a  set  of  ofSice  furniture,  the 
gift  of  the  sales  staff. 
Some  of  the  lines  represented 

throughout  the  Pacific  Coast  are  Chi- 
cago Signal  Company,  Hart  &  Hege- 

man  Manufacturing  Company,  Harvey 
Hubbell,  Inc.,  National  Metal  Molding 
Company,  Simplex  Wire  &  Cable  Com- 

pany, Stromberg  Carlson  Telephone 
Manufacturing  Company. 

struction  of  new  substations,  rebuilding 
and  extensions  to  existing  substations, 
erection  of  a  new  general  warehouse, 
additions  to  the  gas-generating  and  to 
the  gas-holding  equipment,  extensions 
to  gas-distribution  systems  and  other 
similar  activities. 

At  the  beginning  of  1924  the  Pit  3 
project  was  about  20  per  cent  complete, 
while  the  close  of  the  year  saw  the  job 
approximately  65  per  cent  finished. 
Excavation  for  the  diversion  dam  has 
been  completed  and  some  55,000  cu.yd. 
of  concrete  have  been  poured.  TTiere 
will  be  80,000  cu.yd.  in  the  completed 
dam.  The  tunpel  has  been  holed 
through  and  work  is  progressing  on  the 
lining  job.  It  is  estimated  that  some 
75,000  cu.yd.  of  concrete  will  be  placed 
in  the  tunnel.  Foundations  for  the 
power  house  are  complete,  the  steel 
frame  is  rising  into  place,  and  excava- 

tions for  the  penstocks  are  completed. 
Remaining  work  is  being  rushed,  andit 
is  expected  that  this  plant  will  add  its 
81,000-kva.  capacity  to  the  system  along 
in  July  of  this  year. 

Additional  capacity  is  being  provided 
for  at  the  Drum  division  plants  to  use 
the  27,600  acre-ft.  storage  which  will 
be  added  to  Lake  Fordyce  on  the  South 
Yuba  River  through  the  raising  of  the 
dam  some  47  ft.  This  work  is  now 
about  two-thirds  complete  and  6,000 
acre-ft.  of  storage  already  have  been 
created  through  the  use  of  12  ft.  of  the 
new  dam  structure.  The  new  forebay 

is  completed  and  the  penstock  is  near- 
ing  completion. 

The  expenditure  of  a  million  dollars 
in  four  months'  time  served  to  place  in 

operation  a  new  12,500-kw.  generator 
at  the  Sacramento  steam  plant,  more 
than  tripling  the  capacity  of  that  plant. 

San  Francisco  Bay  region  substation 
capacities  were  increased  several  thou- 

sand kva.,  both  a.c.  and  d.c,  to  care  for 
increasing  commercial  and  industrial 
demand. 

Line  construction  included  the  com- 
pletion of  the  two  Claremont-Newark 

110-kv.  lines;  the  erection  of  towers 
and  stringing  of  wires  over  a  major 
portion  of  the  double-circuit  tower  line 
that  will  connect  Pit  3  with  the  Pit- 
Vaca-Dixon  220-kv.  line;  the  laying  of 
foundations  and  erection  of  towers  on 
the  extension  of  the  Newmark-Martin 
110-kv.  lines  from  Cooley  landing  to 
Martin  substation  in  San  Mateo  County 
to  make  Pit  River  power  available  in 
San  Francisco;  and  the  construction  of 
several  telephone  lines,  including  a 
190-mile  line  from  Vaca-Dixon  substa- 

tion to  Redding,  primarily  for  dispatch- 
ing purposes. 

The  new  warehouse  located  in  Emery- 
ville, which  is  designed  to  provide  ade- 
quate space  for  a  junk  shop,  foundry, 

forge  and  pattern  shop,  machine  and 
electric  shop,  and  testing  laboratory, 
will  soon  take  shape,  as  the  prelim- 

inary grading  and  foundation  work  are 
largely  completed. 

Work  is  also  well  under  way  on  the 
new  seventeen-story  general  office 
building  at  Market  and  Beale  Streets, 
San  Francisco,  which  is  expected  to  be 
completed  by  April  1. 

The  purchase  of  the  Swayne  creosot- 
ing  plant  at  Redding,  Calif.,  was  also 
recently  consummated.  This  plant,  pre- 

vious to  its  purchase,  had  been  treat- 
ing about  half  of  the  Pacific  Gas  and 

Electric  poles,  but  will  henceforth  treat 
the  entire  stock,  which  is  expected  to 
amount  to  50,000  poles  for  1925. 

Error  in  Washing  Machine  Directory 
Noted. — In  the  Washing  Machine  Di- 

rectory, (Journal  of  Electricity,  Oct.  15, 
1924,  page  293)  the  west  of  the  Rockies 
price  of  Sunbeam  washer  was  incor- 

rectly listed.  The  machines  manufac- 
tured by  the  Sunbeam  Electric  Manu- 

facturing Company,  Evansville,  Ind., 
should  have  had  the  following  prices 
for  retail  trade  west  of  the  Rocky 
Mountains : 
No.     6   $150 
No.     8   -   $170 
No.    18   $260 

Correction  of  Error  in  "Smiles"  Con- 
test Report. — In  the  Jan.  15  issue  of  the 

Journal  of  Electricity,  page  67,  a  report 

of  the  results  of  the  recent  "Smiles" 
contest  was  published.  Inadvertently 
the  name  of  C.  W.  Hughett,  consumers 
department,  San  Joaquin  Light  & 
Power  Corporation,  Fresno,  winner  of 
the  fourth  'prize  in  the  slogan  contest, 
was  placed  beneath  the  photograph  of 
E.  C.  Van  Buren,  of  the  credit  depart- 

ment of  the  same  company,  winner  of 

the  fifth  prize,  and  Mr.  Van  Buren's below  that  of  Mr.  Hughett. 

Utah  Power  &  Light  Company  Takes 
Over  Small  Utility. — Effective  Jan.  1, 
the  Utah  Power  &  Light  Company  has 
taken  over  for  operation  the  property 
of  the  Clark  Electric  Company,  which 
formerly  had  its  main  office  at  Tooele, 
Utah.  The  territory  served  by  the  lat- 

ter company,  in  which  there  are  at  pres- 
ent about  1,200  customers,  includes  the 

towns  of  Tooele,  Stockton,  Ophir  and 

Grantsville. 
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Contractor-Dealers'      Association 
Holds  Annual  Banquet 

One  of  the  most  successful  affairs 
ever  held  by  the  San  Francisco  Associa- 

tion of  Electrical  Contractors  and  Deal- 
ers was  the  annual  banquet  wliich  took 

place  on  the  Roof  Garden  of  the  Hotel 
Whitcomb,  San  Francisco,  Saturday, 
Jan.  17.  Dinner  was  served  at  7  p.m. 
to  300  in  attendance.  The  committee  in 
charge  of  arrangements  was  composed 
of  Gus  Baracco,  Victor  Lemoge,  Ed 
Dowd,  Walter  Mobley  and  Dave  Carson. 
TTae  hall  was  beautifully  decorated  with 
electrically  lighted  Chinese  and  Jap- 

anese lanterns,  and  with  potted  plants. 
The  floral  decorations  on  each  table 
added  materially  to  the  attractiveness 
of  the  general  setting. 

Throughout  the  dinner  and  the  entire 
evening  dancing  was  enjoyed,  the  music 

being  furnished  by  an  orchestra  of  ex- 
ceptional merit.  The  entertainment 

committee  had  provided  special  features, 
which  included  musical  and  dancing 

choruses,  as  well  as  solo  dancing.  Fa- 
vors at  the  tables  included  serpentine, 

paper  hats,  noise-makers  and  balloons, 
as  well  as  cigarettes  and  cigars.  An 
elaborate  six-course  dinner  was  fur- 

nished and  included  fruit  cocktail,  mock 
turtle  soup,  asparagus  with  mayonnaise, 
squab  and  moulded  ice  cream,  followed 
by  black  coffee  and  cigars. 

An  interesting  feature  of  the  evening 
was  the  drawing  of  prizes  for  the  ladies. 

Each  lady  present  was  given  a  num- 
bered ticket,  the  duplicate  of  which  was 

deposited  in  a  box,  and  at  an  appointed 
time  drawings  were  made.  Twenty-five 
merchandise  orders  on  San  Francisco 
firms   were   presented  to   the  winners. 

nine  o'clock,  and  at  one  o'clock  Satur- 
day afternoon,  Feb.  14,  there  will  be  an 

open  meeting.  All  electragists  who  can 
find  it  possible  to  get  away  should  en- 

deavor to  make  this  trip. 

California  Electragists  Quarterly 
Meeting  at  Sacramento 

The  regular  quarterly  meeting  of  the 
California  Electragists  will  be  held  at 
Sacramento,  Feb.  14,  1925.  Those  mem- 

bers from  the  San  Francisco  Bay  terri- 
tory and  others  who  wish  to  make  the 

trip  to  Sacramento  by  boat  will  leave 
San  Fsancisco  on  the  Southern  Pacific 
steamer  Navajo  at  5:30  p.m.  Friday, 
Feb.  13,  and  will  arrive  at  Sacramento 
early  the  following  morning.  The  re- 

turn trip  will  be  made  leaving  Sacra- 
mento Saturday,  Feb.  14,  at  6  p.m.,  ar- 

rival at  San  Francisco  being  about  9 
a.m.  Sunday,  Feb.  15. 

The  round  trip  fare,  including  dinner, 
midnight  lunch,  breakfast,  berth  and 
state  room,  both  ways,  will  be  $12. 
This  does  not,  however,  include  meals 
in  Sacramento.    Tickets  may  be  secured 

only  from  Walter  F.  Price,  executive 
secretary,  California  Electragists,  318 
New  Call  Building,  San  Francisco,  and 
reservations  should  be  made  immedi- 

ately. Mr.  Price  has  made  special  ar- 
rangements with  the  Southern  Pacific 

Company  for  the  use  of  the  steamer 
Navajo  and  has  made  unusual  prepara- 

tions for  a  pleasant  and  enjoyable  trip. 
It  is  announced  that  Lawrence  W. 
Davis,  general  manager  of  the  Asso- 

ciation of  Electragists,  International, 
will  arrive  in  San  Francisco  on  Feb.  13 
in  time  to  make  the  trip  to  Sacramento. 
Inasmuch  as  Mr.  Davis  always  has  a 
message  of  deep  interest  to  electragists, 
it  is  anticipated  that  the  attendance  on 
this  trip  will  exceed  that  of  any  preced- 

ing excursion. 

The    executive     committee    meeting 
will  be  held  on  Saturday  morning  at 

Electragists'  Manager  to  Attend 
California  M  e  e  t  i  n  g. — Lawrence  W. 
Davis,  general  manager  of  the  Associa- 

tion of  Electragists,  International,  is 
expected  to  arrive  in  San  Francisco 
Feb.  13,  to  attend  the  quarterly  meeting 
of  the  California  Electragists  to  be  held 
at  Sacramento,  Feb.  14. 

Book  Revie\vs 

Artist's  conception  of  the  start  of  the  California  Electragists"  trip  to  the  quarterly  convention  to  be held  at   Sacramento  Feb.   14.     To  judge   from  the   deckload  of   freight   on   the   lower   deck,   Walter 
Price  has  well  fulfilled  his  function  as  ship's  host. 

SUBSTATION  OPERATION 
By  EDWIN  KURTZ.  261  pages,  5%x8 
in. ;  210  figures.  $2.50.  Published  by 
McGraw-Hill  Book  Company,  Inc.,  New 
York,  N.  Y. 

The  intent  of  this  book  is  to  help  the 

practical  operator  to  acquire  a  knowl- 
edge of  the  principles  of  electrical  ma- 

chinery and  of  the  approved  methods 
of  substation  operation.  According  to 
the  author,  the  book  should  help  the 
operator  "in  his  study  of  station  layout 
and  wiring;  in  acquiring  the  names  of 
machines  and  auxiliary  apparatus;  in 

learning  their  functions,  ...  in  learn- 
ing how  to  fill  out  station  records  prop- 

erly; in  understanding  the  purpose  of 
such  records."  Elementary  principles 
covering  the  purpose  and  methods  of 
testing  circuits  and  the  use  and  care  of 
safety  equipment,  together  with  the 
principles  of  accident  prevention  are 
also  treated. 
The  material  presented  is  drawn 

largely  from  sources  such  as  the  bulle- 
tins of  the  National  Electric  Light  As- 

sociation, manufacturers'  instruction 
books,  and  operating  booklets  of  a  num- 

ber of  operating  companies. 
The  book  is  quite  elementary  and  the 

information  is  presented  in  a  style 
easily  understood.  From  time  to  time 
the  hydraulic  analogy  is  used  when  ex- 

plaining the  principles  of  an  electrical 
machine  such  as  the  alternating  or  di- 

rect current  motor,  the  transformer,  the 
frequency  changer  or  the  rotary  con- 

verter. The  chapters  on  operation  of 
machines  and  operating  troubles  are 
outstanding.  Numerous  photographs 
are  presented  which  assist  greatly  in 
outlining  the  operating  procedure.  The 
last  chapter  is  devoted  to  test  questions 
for  substation  operators.  These  ques- 

tions, compiled  from  lists  of  questions 
submitted  by  a  number  of  power  com- 

panies, should  add  considerably  to  the 
value  of  the  book. 

To  cover  such  a  large  and  diversified 
subject  as  substation  operation  in  a 
book  of  this  size  is  almost  an  impossible 
task  unless  the  principles  and  descrip- 

tions are  given  in  a  very  elementary 
manner.  However,  in  a  book  of  this 
nature  the  descriptions  of  the  electrical 
machines  in  use  in  substations  are  en- 

tirely too  meager.  The  book  would  be 
of  much  more  value  if  this  portion  of  it 
were  amplified. 

As  a  further  suggestion,  the  outdoor 
substation  should  be  included  in  a  fu- 

ture edition.  E.  E.  S. 
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To  Hold  Better  Lighting  School  in 
Oakland  Feb,  2-13 

The  better  lighting  school,  to  be  pre- 
sented by  the  lighting  educational 

committee  of  the  Pacific  Coast  Electri- 
cal Association,  will  start  on  the  even- 
ing of  Feb.  2  and  will  be  held  on  alter- 
nate afteiTioons  and  evenings  until  and 

including  Feb.  13.  The  school  will  be 
conducted  in  the  auditorium  of  the  Pa- 

cific Gas  and  Electric  Company,  Oak- 
land, Calif.,  and  will  be  open  to  con- 

tractor-dealers, power  companies  and 
jobbers'  salesmen,  builders,  architects 
and  engineers. 

The  object  of  the  course  is  to  give 
those  enrolling  a  knowledge  of  the  es- 

sentials of  good  lighting  so  "that  the  in- 
stallations for  which  they  are  responsi- 

ble will  be  correct  from  the  illumination 
standpoint.  The  course  has  been  es- 

pecially prepared  and  is  a  consolidation 
of  those  given  by  the  National  Lamp 
Works  of  Nela  Park,  Ohio;  the  Edison 
Lamp  Works  at  Harrison,  N.  J.;  and 
the  National  Electric  Light  Association. 

Five  hundred  dollars  for  conducting 
the  school  has  been  supplied  by  the  Pa- 

cific Coast  Electrical  Association.    Spe- 

COMING  EVENTS 

California  Electragists — 

Quarterly  Meeting — Sacramento,  Calif. 
Feb.  13-14,  1925 

New    Mexico    Electrical    Association  — 

Annual  Convention — Albuquerque,  N.  M. 
Feb.  16-18. 1925 

Commercial  National  Section,  N.E.L.A. — 
New  York.  N.  Y. 
March  17-19,  1925 

Soathwestem  Public  Service  Association — 

Annual  Convention — Eice  Hotel,  Houston,  Texas 
May  5-8,  1925 

Electrical  Supply  Jobbers'  Association —   
Annual  Convention — Hot  Springs,  Va. 

June  1-6,  1925 

Associated  Manufacturers  of  Electrical  Supplies — 
Annual  Meeting — Hot  Springs,  Va. 

June   8-12.   1925 

National  Electric  Light  Association — 

Annual  Convention — San  Francisco,  Calif. 
June  15-19,  1925 

cial  demonstrating  equipment  has  been 
secured  to  assist  the  lecturers,  and  a 
supply  of  blank  blue  prints  will  be  used 
to  allow  the  students  in  the  course  to 
practice  laying  out  the  lighting  in  va- 

rious buildings. 
Enrollment  in  the  course  will  be 

limited  to  fifty.  No  tuition  fee  will  be 
charged,  but  a  deposit  of  $20  will  be 
required  from  each  registrant.  From 
this  deposit  $2  will  be  deducted  for  each 
meeting  missed;  the  balance  will  be  re- 

turned to  the  students  at  the  end  of  the 
course.  The  purpose  of  the  charge  for 
failure  to  attend  meetings  is  to  insure 
full  attendance  during  the  entire  course. 

All  of  the  lectures  will  be  delivered  by 
local  men  particularly  conversant  with 
the  various  topics.  The  evening  meet- 

ings, which  will  be  held  Monday,  Wed- 
nesday and  Friday  evenings,  will  start 

at  7  p.  m.  and  continue  until  10  p.  m.. 

and  the  afternoon  meetings  on  Tues- 
days and  Thursdays  will  last  from  1  to 

5  p.  m.  There  will  be  no  Saturday 
classes.  Clark  Baker,  of  the  National 
Lamp  Works  of  the  General  Electric 
Company,  Oakland,  is  chairman  of  the 
lighting  educational  committee.  He  is 
being  assisted  by  H.  H.  Allison,  Electric 
Appliance  Company,  San  Francisco, 
who  is  vice-chairman. 

The  second  lecture  of  the  series  will 
be  held  in  the  rooms  of  the  Common- 

wealth Club,  345  Sutter  street,  San 
Francisco,  on  Monday  evening,  Feb.  2. 
S.  C.  Evans,  mayor  of  Riverside  and 
executive  director  of  the  Boulder  Dam 
Association,  will  be  the  speaker.  Two 
other  meetings  will  be  announced  at  a 
later  date. 

Power    Resources    on     Colorado 
Discussed    by    Engineer 

H.  W.  Dennis,  construction  engineer, 
Southern  California  Edison  Company, 
Los  Angeles,  gave  the  first  of  a  series 
of  four  lectures  on  the  Colorado  River 
before  the  water  power,  irrigation  and 
agriculture  section  of  the  Common- 

wealth Club  of  California  at  San  Fran- 
cisco, Jan.  28.  Four  lectures  on  various 

phases  of  the  Colorado  have  been  ar- 
ranged for  the  club  members. 

Mr.  Dennis  discussed  the  problem 
from  the  angle  .of  power  development, 
outlining  in  considerable  detail  the 
projects  which  have  been  proposed.  The 
lecture  was  illustrated  with  lantern 
slides  of  photographs  taken  by  Mr. 
Dennis  on  a  trip  down  the  river  in  con- 

nection with  the  studies  of  its  power 
resources  that  have  been  made  by  the 
Southern   California   Edison   Company. 

First   Banquet   of   Pacific   Radio 
Trades  Association 

The  first  banquet  of  the  Pacific  Radio 
Trades  Association  was  held  at  the 
Roof  Garden  of  the  Hotel  Whitcomb, 
San  Francisco,  Jan.  14,  1925.  Dinner 
was  served  at  6:30  p.m.  and  was  at- 

tended by  nearly  200  persons.  A.  S. 
Lindstrom,  vice-president,  presided  in 
the  absence  of  the  president.  Follow- 

ing committee  reports  and  routine  mat- 
ters, C.  C.  Langevin  introduced  Heckert 

L.  Parker,  newly  appointed  executive 
secretary.  Following  a  few  remarks 

by  Mr.  Parker,  a  splendid  musical  pro- 
gram was  furnished,  this  entertainment 

being  broadcast  through  station  KFRC, 
the  Radioart  Studio  of  San  Francisco. 

Upon  completion  of  the  musical  pro- 
gram, Don  Lippincott,  electrical  engi- 

neer of  the  Magnavox  Company,  Oak- 
land, Calif.,  Arthur  H.  Halloran,  editor 

and  publisher  of  Radio,  and  H.  L.  Par- 
ker delivered  short  addresses. 

Pacific  Coast  Electrical  Association 

Tentative  Program  for  N.E.L.A. 
Convention  Announced 

A  tentative  program  for  the  annual 
convention  of  the  National  Electric 
Light  Association,  to  be  held  in  San 
Francisco  June  15-19,  has  been  an- 

nounced by  S.  H.  Taylor,  secretary  of 
the  Pacific  Coast  Electrical  Association. 

The  present  program  calls  for  four  gen- 
eral sessions  of  the  national  associa- 
tion and  for  three  meetings  each  for 

the  Accounting,  Commercial,  Public  Re- 
lations and  Technical  National  Sections. 

The  section  meetings  will  be  held  simul- taneously. 

The  Public  Policy  National  Section 
will  hold  an  open  meeting  on  the  even- 

ing of  June  17.  Details  concerning  the 
program  of  the  meeting,  which  will  be 
of  interest  to  the  entire  industry  and 
the  public,  will  be  announced  later. 

The  president's  reception  will  be  held 
on  the  evening  of  June  15  and  will  be 
at  the  Fairmont  Hotel.  All  other  meet- 

ings will  be  in  the  San  Francisco  Civic 
Auditorium.  The  evening  of  June  18 
will  be  devoted  to  entertainment.  The 
convention  will  adjourn  after  a  general 
session  on  the  morning  of  June  19. 
The  annual  meeting  of  the  Pacific 

Coast  Electrical  Association  will  be 
held  on  the  morning  and  afternoon  of 
June  15.  This  will  be  the  only  time 
that  will  be  devoted  exclusively  to  the 

Pacific  Coast  organization's  work. 
Trips  to  power  developments  in  the 

vicinity  of  San  Francisco  are  being  ar- 
ranged for  delegates  to  the  convention. 

Definite  announcement  concerning  the 
excursions  available  to  the  visitors  will 
be  made  at  a  later  date. 

F.  A.  Leach,  Jr.,  president  of  the 
Pacific  Coast  Electrical  Association  and 
vice-chairman  of  the  general  convention 

COMING    PACIFIC    COAST    ELECTBICAL 
ASSOCIATION  MEETINGS 

Purchasing  and  Stores  Section — 
San  Joaquin  Light  &   Power  Building,   Fresno, 

Calif. 
Feb.  10-11,  1925 

Technical  Section — 
Conclave   and   Executive   Meeting — San    Joaquin 

Light  &  Power  Building,  Fresno,  Calif. 
March  25-27,  1925 

Commercial  Section — 
Conclave   and   Executive   Meeting — San    Joaquin 

Light  &  Power  Building,  Fresno,  Calif. 
April  3-4,  1925 

Pacific    Coast    Electrical   Association — 
Annual   Meeting — San   Francisco,    Calif. 

June   15,    1925 

committee,  has  announced  the  appoint- 
ment of  the  following  executive  com- 
mittee chosen  from  the  committee  mem- 

bers published  in  the  Jan.  15,  1925, 
issue  of  the  Journal  of  Electricity, 

page  68: 
F.    A.   Leach,   Jr.,   chairman 

Wm.    Baurhyte,    vice-chairman 
S.  H.  Taylor,   secretary 

E.   M.   Alvord  C.  T.  Hutchinson 
T.   E.   Bibbins  A.  Jackson  Marshall 
J.  B.  Black  F.  S.  Myrtle 
Henry  Bostwick  J.   F.   Pollard 
P.  M.  Downing  M.   W.   Scanlon 
E.   E.   Fisher  E.  O.  Shreve 
C.  E.  Heise  W.   G.  Vincent,  Jr. 

S.  Waldo  Coleman,  president  Coast 
Counties  Gas  &  Electric  Company,  has 
been  added  to  the  general  convention 
committee  by  Mr.  Leach. 
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Personals 

John  E.  Loiseau,  who  since  his  trans- 
fer to  Denver  late  in  1922  has  served  as 

secretary  of  the  Public  Service  Com- 
pany of  Colorado  of  that  city,  has  been 

honored  by  election  to  the  board  of  di- 
rectors of  the  company.  Although  one 

of  the  youngest  executives  in  the  Do- 
herty  organization,  he  has  held  a  num- 
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ber  of  responsible  positions,  and  in  the 
short  time  he  has  been  in  the  Mountain 
region  he  has  made  many  friends 
through  his  activity  in  the  industry. 
Mr.  Loiseau  is  a  native  of  South  Da- 

kota and  received  his  education  in  the 
schools  of  Perryville,  Mo.,  and  Quincy, 
111.  His  first  commercial  experience 
was  with  the  Missouri  Pacific  Railway. 
Then  from  the  Mt.  Vernon  Car  Manu- 

facturing Company  in  Illinois  about 
1915  he  entered  the  employ  of  the  local 
power  company  and  was  later  trans- 

ferred to  Mansfield,  Ohio,  where  he 
served  as  secretary  and  treasurer  of 
the  Richland  Public  Service  Company 
and  the  Ashland  Gas  &  Electric  Light 
Company.  In  1920  he  was  elected  sec- 

retary of  the  Montgomery,  Ala.,  Light 
&  Water  Power  Company  and  served  in 
that  capacity  until  the  property  was 
sold,  and  he  was  transferred  to  his  pres- 

ent position  in  Denver.  He  is  chairman 
of  the  accounting  section  of  the  Rocky 
Mountain  Division,  N.E.L.A.,  and  is  an 
active  member  of  the  Rocky  Mountain 
Committee  on  Public  Utility  Informa- 

tion. He  holds  memberships  in  the  Den- 
ver Chamber  of  Commerce,  Kiwanis 

Club,  Denver  Athletic  and  Lakewood 
Country  Clubs. 

Jay  S.  Groo,  at  one  time  connected 
with  the  Northwestern  Electric  Com- 

pany, Portland,  Ore.,  and  more  recently 
executive  secretary  of  the  Home  Light- 

ing Campaign  committee  of  that  city, 
has  joined  the  commercial  department 
of  the  Portland  Electric  Power  Com- 

pany. He  will  have  charge  of  the  series 
of  kitchen  lighting  campaigns  to  be 
conducted  by  that  company  in  the  near 
future. 

A.  Emory  Wishon,  general  manager, 
San  Joaquin  Light  &  Power  Corpora- 

tion, Fresno,  Calif.,  recently  spent  a 
short  time  in  San  Francisco. 

Robert  M.  Davis,  statistical  editor  of 
Electrical  World,  New  York  City,  is 
making  a  tour  of  Pacific  Coast  states. 
"The  Electrical  Industry,  Past,  Present 
and  Future,"  forms  the  basis  of  the  ad- 

dress delivered  by  Mr.  Davis  to  the  or- 
ganizations before  which  he  is  asked  to 

speak. J.  M.  Gilchrist,  Federal  Electric  Com- 
pany, Chicago,  111.,  was  recently  a  vis- 

itor in  San  Francisco,  Calif. 
C.  H.  Talmage,  formerly  manager  of 

the  Western  Electric  Company,  Salt 
Lake  City,  has  been  appointed  sales 
manager  for  Brown  &  Pengilly,  Inc., 
electrical  manufacturers  and  engineers, 
Los  Angeles. 

Will  T.  Neill,  superintendent  of  rates 
and  service.  Pacific  Power  &  Light 
Company,  Portland,  Ore.,  has  gone  to 
New  York  to  be  absent  about  two  weeks 
on  business  for  his  company.  Mr.  Neill 

recently  returned  from  a  week's  busi- ness trip  to  San  Francisco,  Calif. 
Harry  V.  Mooney,  electrical  heating 

engineer  of  San  Francisco,  has  moved 
his  headquarters  to  Portland,  where  he 
will  establish  a  manufacturing  plant 
under  license  for  the  assembly  and  sale 
of  Wesix  electric  air  and  water  heaters. 
Mr.  Mooney  will  operate  through  the 
Pacific  Northwest  and  British  Columbia. 

Ben  P.  Baily,  for  many  years  district 
manager  in  different  districts  of  the  Pa- 

cific Power  &  Light  Company,  Portland, 
Ore.,  and  at  present  holding  that  posi- 

tion at  Astoria,  Ore.,  has  been  pro- 
moted to  be  district  manager  at  Yak- 

ima, Wash.,  taking  the  place  of  George 
C.  Sawyer,  transferred  to  the  Portland 
ofiice  as  sales  manager. 

L.  M.  Klauber,  general  superintend- 
ent, Carl  Wiggins,  superintendent  of 

electric  production,  and  Wm.  Talbott, 
superintendent  of  electric  meter  depart- 

ment, San  Diego  Consolidated  Gas  & 
Electric  Company,  San  Diego,  Calif., 
have  been  recent  visitors  to  San  Fran- 

cisco in  attendance  at  various  sessions 
of  the  P.C.E.A.  committees  recently. 
Frank  Gentles,  formerly  with  the 

Wholesale  Electric  Company,  San  Fran- 
cisco, Calif.,  has  joined  the  stafi'  of  Ed 

Jones,  dealer  in  wholesale  electrical 
supplies  in  that  city. 

Glen  L.  Corey,  district  manager  at 
Toppenish,  Wash.,  for  the  Pacific  Power 
&  Light  Company,  Portland,  Ore.,  has 
been  promoted  to  be  district  manager 
at  The  Dalles,  Ore.,  succeeding  J.  B. 
Kilmore,  transferred  to  Astoria,  Ore. 

F.  A.  Merrick,  formerly  vice-presi- 
dent and  general  manager,  Canadian 

Westinghouse  Company,  Hamilton,  On- 
tario, has  been  made  vice-president  and 

general  manager  of  the  Westinghouse 
Electric  &  Manufacturing  Company, 
with  headquarters  in  East  Pittsburgh, 
Pa. 

H.  C.  Goodrich,  engineer  of  the  Utah 
Copper  Company,  Salt  Lake  City,  Utah, 
was  the  principal  speaker  at  a  recent 
meeting  of  the  Utah  Society  of  Engi- 
neers. 

J.  A.  Kahn,  president,  Capital  Elec- 
tric Company,  Salt  Lake  City,  Utah, 

acted  as  toastmaster  at  the  recent  ban- 
quet given  by  that  company  to  its  sales- 

men. 
L.  A.  Freed,  Baldwin  Radio  Company, 

Salt  Lake  City,  Utah,  recently  was  a 
visitor  in  San  Francisco,  Calif. 

George  M.  Eaton,  designer  and  build- 
er of  locomotives  and  chief  electrical 

engineer  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  East  Pitts- 

burgh, Pa.,  recently  visited  Seattle  on  a 
tour  of  inspection  of  the  Northwest. 

H.  L.  Lcinvhear,  dealer  in  electrical 
supplies,  Chicago,  111.,  recently  spent 
some  time  in  San  Francisco,  Calif. 

Stafford  J.  King,  for  the  past  twelve 
years  sales  engineer  for  the  Sangamo 
Electric  Company,  Springfield,  111.,  has 

been  placed  in  charge  of  that  company's 
newly  opened  sales  office  in  Boston, 
Mass.  L.  G.  Hunt,  for  the  past  three 
years  district  sales  engineer  with  head- 

quarters at  the  factory,  will  be  asso- 
ciated with  Mr.  Kang  in  Boston,  as  will 

also  W.  H.  Carpenter  and  R.  D.  Savage. 
J.  B.  Kilmore,  who  has  held  the  posi- 

tion of  district  manager  in  different  dis- 
tricts of  the  Pacific  Power  &  Light 

Company,  Portland,  Ore.,  for  a  number 
of  years,  and  at  present  holds  that  posi- 

tion at  The  Dalles,  Ore.,  has  been  pro- 
moted to  be  district  manager  at  As- 

toria, Ore.,  taking  the  place  of  Ben  P. 
Baily,  transferred  to  Yakima,  Wash. 

Harry  L.  Williams,  manager  of  the 
Evanston,  Wyo.,  division  of  the  Utah 
Power  &  Light  Company,  Salt  Lake 

City,  Utah,  has  been  appointed  a  direc- 
tor of  the  Rocky  Mountain  Committee 

on  Public  Utility  Information.  This  is 
the  third  successive  year  in  which  Mr. 
Williams  has  been  one  of  those  selected 
to  serve  in  this  capacity. 

R.  C.  W.  Libbey,  Intermountain  rep- 
resentative of  Landers,  Frary  &  Clark, 

New  Britain,  Conn.,  has  returned  to 
Salt  Lake  City,  Utah,  after  attending 
a  sales  conference  at  the  factory. 

George  C.  Sawyer,  for  the  past  eleven 
years  district  manager  at  Yakima, 
Wash.,  for  the  Pacific  Power  &  Light 
Company,  Portland,  Ore.,  was  promoted 
on  Jan.  15,  1925,  to  the  position  of  sales 
manager  of  that  company  with  head- 

quarters at  Portland.  Mr.  Sawyer  was 
born  in  1887  in  Manchester,  N.  H.,  and 
after  completing  grammar  and  high 
school  in  that  city  at  the  age  of  seven- 

teen, he  entered  the  General  Electric 
Works  at  Lynn,  Mass.,  in  the  electric 
meter  department,  where  he  remained 
three  years.  In  1907  he  went  to  the 
Consolidated  Lighting  Company,  Mont- 
pelier,  Vt.,  to  work  in  the  meter  and 

commercial  departments.  In  June,  1910, 
he  entered  the  employ  of  the  Pacific 
Power  &  Light  Company  as  meter  en- 

gineer -wdth  headquarters  at  Walla 
Walla,  Wash.  In  June,  1913,  he  was 
appointed  to  the  position  of  district 
manager  at  Yakima,  where  he  remained 
until  his  recent  promotion.  In  his  new 
position  he  will  have  charge  of  matters 
pertaining  to  new  business  of  all  kinds, 
principally  power  sales. 
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Samuel  Kahn,  vice-president  and  gen- 
eral manager  of  the  Western  States 

Gas  &  Electric  Company,  Stockton, 
Calif.,  was  recently  appointed  one  of 
the  directors  of  the  Standard  Gas  & 
Electric  Company,  the  holding  com- 

pany under  which  many  of  the  prop- 
erties of  H.  M.  Byllesby  &  Company 

are  controlled.  Mr.  Kahn  was  born  in 
San  Antonio,  Texas.  He  spent  two 
years  at  the  University  of  Texas  in 
the  study  of  engineering  and  then  en- 

tered Purdue  University,  graduating  in 
1903  with  the  degree  of  electrical  en- 

gineer. Until  1909  he  was  engineer  for 
the  San  Antonio  Gas  &  Electric  Com- 

pany   and    the    San    Antonio    Traction 

Company.  He  then  accepted  the  gen- 
eral management  of  the  Union  Light, 

Heat  &  Power  Company  of  Fargo,  N. 
D.  In  1911  he  became  general  manager 
of  the  Appalachian  Power  Company  of 
West  Virginia  and  Virginia,  and  from 
there  entered  the  Chicago  office  of  the 
H.  M.  Byllesby  interests.  He  was 
transferred  to  the  Tacoma  Gas  Com- 

pany at  Tacoma,  Wash.,  and  a  short 
time  later  in  1913  was  appointed  to  the 
position  he  now  holds  with  the  Western 
States  Gas  &  Electric  Company.  Under 
his  management  the  company  has  main- 

tained a  steady  growth  during  the  past 
eleven  years.  The  hydroelectric  project 
on  the  south  fork  of  the  American 

Eiver,  kno^m  as  the  El  Dorado  develop- 
ment, was  begun  under  his  direction. 

Within  the  last  year  the  first  unit  of 
20,000  hp.  was  completed  and  placed 
in  operation.  Upon  the  acquisition  of 
the  Sierra  &  San  Francisco  Power  Com- 

pany by  the  Byllesby  interests,  Mr. 
Kahn  was  selected  as  vice-president  of 
that  company,  which  is  operated  under 
lease  by  the  Pacific  Gas  and  Electric 
Company.  This  position  he  now  holds 
in  addition  to  his  managership  of  the 
Western  States  Gas  &  Electric  Com.- 
pany.  Mr.  Kahn  has  always  been  a 
leader  in  civic  affairs  in  Stockton.  He 
is  chairman  of  the  deep  waterways  com- 

mittee of  the  Chamber  of  Commerce,  of 
which  he  has  been  a  director  for  a  num- 

ber of  years,  and  has  been  especially 
active  in  Stockton's  effort  to  obtain  a 
deep-water  channel  to  the  sea. 

Robert  Miller,  district  manager.  Gen- 
eral Electric  Company,  Denver,  Colo., 

spoke  on  that  company's  new  radio 
broadcasting  station,  KOA,  in  that  city, 
at  the  banquet  given  recently  by  the 
Capital  Electric  Company,  Salt  Lake 
City,  Utah,  to  its  salesmen. 

R.  D.  Marple,  formerly  with  Leo  J. 
Meyberg  Company,  San  Francisco,  has 
recently  joined  the  Graham-Reynolds 
Electric  Company,  Los  Angeles,  in  the 
capacity  of  assistant  manager  of  the 
radio  department.  Mr.  Marple  will  be 
assistant  to  Stanley  W.  Benjamin,  who 
has  been  placed  in  charge  of  that  de- 

partment and  will  look  after  the  Day- 
Fan  radio  line. 
John  H.  Trumbull,  president,  The 

Trumbull  Electric  Manufacturing  Com- 
pany, Plainville,  Conn.,  elected  lieuten- 

ant-governor, has  become  governor  of 
Connecticut  through  the  resignation  of 
the  governor-elect  to  become  a  senator. 

H.  A.  Noble,  of  the  engineering  staff 
of  the  Byllesby  Engineering  &  Man- 

agement Corporation,  Chicago,  111.,  ac- 
companied by  Mrs.  Noble,  is  spending 

two  or  three  months  in  San  Diego, 
Calif. 

S.  F.  Forbes,  Fairbanks,  Morse  & 
Company,  Los  Angeles,  recently  paid  a 
visit  to  San  Francisco. 

J.  P.  Niblev.  Baldwin  Radio  Comnany, 
Salt  Lake  City,  recently  was  a  visitor 
in  San  Francisco. 

Franklin  T.  Griffith,  president  of  the 
Portland  Electric  Power  Company,  Port- 

land, Ore.,  and  president  of  the  Na- 
tional Electric  Light  Association,  re- 
cently spoke  before  the  Oregon  State 

Chamber  of  Commerce. 
Grover  A.  Anderson,  formerly  sales 

manager.  Electric  Appliance  Company, 
San  Francisco,  has  been  placed  in 
charge  of  the  newly  onened  San  Fran- 

cisco branch  of  the  J.  G.  Pomeroy  Com- 
pany of  Los  Angeles. 

Percy  Fisher,  for  some  years  associ- 
ated with  the  Escondido  district  of  the 

San  Diego  Consolidated  Gas  &  Electric 
Company,  San  Diego,  Calif.,  in  technical 
capacities,  has  been  appointed  acting 
district  agent  for  that  district,  relieving 
Lester  A.  Wright,  who  is  recovering 
from  a  serious  illness. 

K.  E.  Van  Kuran,  Los  Ansreles  dis- 
trict manager,  Westinghouse  Electric  & 

Manufacturing  Company,  recentlv  spent 
several  days  in  Tucson  and  Phoenix, 
Ariz.,  and  El  Paso,  Texas,  visiting  the 
branch  offices  of  that  company  in  those 
cities. 

E.  M.  Herr,  president  of  the  Westing- 
house  Electric  &  Manufacturing  Com- 

pany, has  changed  his  headquarters 
from  East  Pittsburgh,  Pa.,  to  the  West- 

inghouse Building,  150  Broadway,  New 
York. 

Victor  Lemoge,  Ed  Dowd.  Dave  Car- 
son, Gus  Baracco  and  Walter  Mobley 

composed  the  committee  in  charge  of 
arrangements  for  the  annual  banquet  of 
the  San  Francisco  Association  of  Elec- 

trical Contractors  and  Dealers  held  re- 
cently in  that  city. 

G.  H.  P.  Dellman,  Carl  Wiggins,  Al 
May,  W.  A.  Cyr  and  W.  G.  Boyce  were 
elected  members  of  the  executive  com- 

mittee of  the  San  Diego  Electric  Club, 
San  Diego,  Calif.,  at  its  recent  annual meeting. 

R.  C.  Griffin,  formerly  sales  engineer. 
Pacific  Gas  and  Electric  Company,  San 

Francisco,  has  resigned  to  become  man- 
ager of  a  sand  and  gravel  plant  in  Los 

Angeles. 
J.  W.  Ferry,  manager  Pacific  Coast 

division.  Hurley  Machine  Company, 
manufacturers  of  the  Thor  line  of  wash- 

ing machines,  vacuum  cleaners  and  iron- 
ers,  with  headquarters  in  San  Fran- 

cisco, was  a  recent  visitor  to  Los  An- 
geles and  points  in  southern  California 

in  the  interests  of  his  company. 

L.  A.  S.  Wood,  manager  of  the  illu- 
minating department  of  the  Westing- 

house  Electric  &  Manufacturing  Com- 
pany, with  headquarters  in  South  Bend, 

Ind.,  arrived  in  Los  Angeles  recently 
for  a  visit  of  several  weeks.  Mr.  Wood 
for  a  number  of  years  was  with  the 
Westinghouse  company,  after  which 
time  he  was  manager  of  the  George 
Cutter  Company  of  South  Bend,  which 
was  later  purchased  by  the  Westing- 

house company  and  Mr.  Wood  placed  in 
charge.  He  is  considered  an  authority 
on  industrial  and  street  illumination. 

C.  J.  White,  formerly  owner  and  man- 
ager of  White  for  Light,  Long  Beach, 

Calif.,  has  recently  been  appointed  Pa- 
cific Coast  representative  of  the  Tork 

Company,  Inc.,  and  the  Electric  Outlet 
Company,  Inc.,  of  New  York.  Mr. 
White  will  choose  either  Los  Angeles  or 
San  Francisco  as  his  headquarters.  For 
the  past  five  years  he  has  had  his  own 
store  and  contracting  business  in  Long 
Beach. 

W.  P.  Stanton,  president,  Electrical 
Workers'  Union  of  San  Francisco, 
Calif.,  has  been  nominated  for  presi- 

dent of  the  San  Francisco  Labor  Coun- 
cil, his  name  being  the  only  one  pre- 

sented. 

Leroy  Moore,  assistant  treasurer  of 
the  Pacific  Gas  and  Electric  Company, 
San  Francisco,  died  in  Oakland  Dec.  29, 
1924.  Mr.  Moore,  who  had  formerly 
been  a  banker  in  Michigan,  came  to 
California  in  the  late  nineties  and  in 
1898  became  affiliated  with  the  Yuba 
Electric  Company.  This  company, 
through  various  consolidations,  became 
a  part  of  the  Pacific  Gas  and  Electric 

system,  and  in  1921  Mr.  Moore  was 
made  assistant  treasurer,  serving  in 
that  capacity  until  his  death. 

Glenn  Grenville  Howe,  for  many  years 
senior  vice-president  of  the  Link-Belt 
Company,  Chicago,  111.,  died  Dec.  25, 
1924,  at  his  home  in  Muskegon,  Mich., 
after  a  long  illness. 

Mrs.  Hattie  K.  Sechrist,  president  of 
the  Albert  Sechrist  Manufacturing  Com- 

pany, Denver,  died  suddenly  in  that  city 
Jan.  11. 
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General  Electric  Company,  Schenec- 
tady, N.  Y.,  has  recently  issued  Bulle- 

tin No.  48732,  "Electric  Equipment  for 
Cranes."  This  is  an  attractive  35-page 
leaflet,  well  illustrated  with  photo- 

graphs, diagrams,  tables  and  charts.  It 
discusses  the  subject  thoroughly,  with 
particular  reference  to  crane  motors 
and  control,  brakes,  etc.  Information  is 
given  on  operating  characteristics,  and 
types  of  standard  motors  are  listed,  to- 

gether with  other  valuable  data. 
Westinghouse  Electric  &  Manufac- 

turing Company,  East  Pittsburgh,  Pa., 
has  recently  perfected  a  new  industrial 
hearth-type  electric  furnace  for  opera- 

tion up  to  1,850  deg.  F.  This  furnace, 
known  as  type  B,  is  made  with  hearth 
sizes  ranging  from  4  in.  wide  and  10% 
in.  deep  to  12  in.  wide  and  36  in.  deep. 
One  of  the  many  advantages  of  this 
type  of  furnace  is  its  automatic  con- 

trol, which  enables  the  operator  to 
maintain  a  desired  temperature  indefi- 
nitely. 

The  Stoker  Manufacturers'  Associa- 
tion has  recently  issued  "The  Con- 

densed Catalog  of  Mechanical  Stokers," 
a  complete  catalog  of  the  various  com- 

petitive manufacturers  of  mechanical 
stokers.  It  is  a  part  of  the  educa- 

tional advertising  campaign  being  con- 
ducted by  the  association,  and  copies 

may  be  obtained,  without  charge,  upon 
request  to  the  secretary,  M.  V.  McAl- 

lister, foot  of  Walker  Avenue,  Detroit, 
Mich. 
Cutler-Hammer  Manufacturing  Com- 

pany, Milwaukee,  Wis.,  has  recently  de- 
veloped a  type  of  controller  to  meet 

the  requirements  of  uniform  periods  of 
acceleration  of  motors  driving  auxiliary 
machines  in  the  steel  mill.  In  this 

"time-limit"  controller  the  inductive 
principle  is  utilized,  and  the  entire  con- 

struction and  all  parts  are  extremely 
simple. 
Harvey  Hubbell,  Inc.,  Bridgeport, 

Conn.,  announces  a  new  canopy  toggle 
switch  adapted  for  wall  fixtures  and  all 
kinds  of  electric  apparatus,  such  as 
motor-operated  phonographs,  player  ac- 

tions for  pianos,  portable  electric  fans, 
dictating  machines,  etc.  This  switch  is 
small,  compact  and  strong.  The  toggle 
mechanism  is  quick-acting  and  easily 
operated.  The  switch  is  quickly  assem- 

bled to  the  canopy  by  merely  inserting 
the  threaded  stem  through  a  hole  in  the 
canopy  and  screwing  on  the  knurled 
lock  washer. 

Griscom-Russell  Company,  New  York 
City,  N.  Y.,  has  announced  the  develop- 

ment of  a  novel  design  of  heat  ex- 
changer for  oil  refinery  use.  Its  pam- 

phlet, Form  201,  describes  in  detail  the 
two  models.  Twin  Multiwhirl  and  Twin 
Vaneflo. 

The  Elwell-Parker  Electric  Company, 
Cleveland,  Ohio,  has  issued  catalog  No. 
130,  "Elwell-Parker  Electric  Industrial 
Trucks  and  Tractors."  Specifications  of 
the  different  types  of  trucks  and  trac- 

tors are  given  in  detail,  and  many  illus- 
trations show  the  numerous  uses  to 

which  these  machines  may  be  put. 

Sangamo  Electric  Company,  Spring- 
field, 111.,  has  issued  Bulletin  No.  67, 

"Alternating  -  current  Watthour  Me- 
ters," describing  in  detail  its  Type  H 

model.    It  is  well  illustrated. 
The  Inland  Glass  Company,  Chicago, 

111.,  has  issued  a  catalog  in  colors  of  its 
lighting  fixture  glassware.  The  cata- 

log gives  full  description  of  the  various 
units,  including  decorative  glassware 
and  balls,  bowls  and  shades.  The  line 
is  handled  on  the  Pacific  Coast  by  Moe- 
Bridges  Company,  San  Francisco,  Calif. 

The  Pacific  States  Electric  Company, 
with  headquarters  in  San  Francisco, 
Calif.,  has  announced  the  opening  of 
branch  offices  and  a  warehouse  at  1317 
Orizaba  Street,  Long  Beach,  Calif.  The 
new  branch  will  carry  full  stocks  and 
render  prompt  service  on  a  full  line  of 
standard  electrical  merchandise. 

Louis  F.  Leurey,  past  president  of  the  San 
Francisco  Electrical  Development  League  is 
always  "Johnny-on-tlie-spot"  in  an  emergency, 
particularly  when  the  emergency  has  to  do  with 
engineering.  Here  he  is  shown  pumping  out 
the  ocean  through  a  fire  hose. 

Phillips  &  Somers  is  the  name  of  a 
recently  organized  firm  of  consulting 
industrial  engineers  composed  of  L.  A. 
Somers,  formerly  manager  of  the  Coast 
Equipment  Company,  and  Charles  T. 
Phillips,  formerly  of  Charles  T.  Phil- 

lips &  Company,  both  of  San  Fran- 
cisco, Calif.  The  concern,  which  spe- 

cializes in  the  design  of  electric  wiring, 
illuminating,  heating,  ventilating  and 
plumbing  systems,  steam  power  plants, 
steam-electric  power  plants  and  electric 
motor  drives,  has  offices  in  San  Fran- 

cisco, Oakland  and  Los  Angeles,  Calif. 
The  Domestic  Electric  Appliance 

Company,  Seattle,  Wash.,  has  been  ap- 
pointed distributor  for  the  State  of 

Washington  for  the  Johnson  Impeller 
washer. 
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Quick's  Electric  Shop,  4505  South 
Vermont  Avenue,  Los  Angeles,  Calif., 
formerly  conducted  by  W.  L.  Selby,  has 
been  purchased  by  H.  L.  Rubardt,  who 
will  operate  the  business  under  the 
same  name.  In  addition  to  retailing 
electrical  equipment  and  contracting, 
Mr.  Rubardt  will  manufacture  and 
stock  radio  equipment. 
Grand  Avenue  Radio  &  Electrical 

Company  is  the  name  of  a  new  retail 
store  recently  opened  at  2218%  South 
Grand  Avenue,  Los  Angeles,  Calif.,  by 
P.  H.  Poore  and  Donald  McDonald. 
Mr.  McDonald  is  in  charge  of  radio 
manufacturing  and  retailing,  and  Mr> 
Poore  is  handling  electrical  equipment, 
and  contracting. 
Hygrade  Lighting  Fixture  Company, 

4328  Sunset  Boulevard,  Los  Angeles, 
Calif.,  is  a  new  establishment  opened 
recently  by  John  A.  Cobb,  formerly  of 
the  sales  departments  of  Forve-Petti- 
bone  Company  and  the  Angeles  Fix- 

ture Company,  both  of  that  city.  The 
concern  will  specialize  in  manufacture 
of  high-grade  lighting  fixtures. 

Charles  A.  Eastman,  Portland,  Ore., 
has  been  appointed  distributor  for  the 
Johnson  Impeller  washer  for  the  State 
of  Oregon. 
Fordco  Manufacturing  Company, 

2821  South  Vermont  Avenue,  Los  An- 
geles, Calif.,  will  specialize  in  the  man- 

ufacture of  exterior  lighting  fixtures 
and  lanterns  for  jobber  and  dealer 
trade.  The  concern  has  recently  been 
established  by  E.  F.  Ford,  formerly 

manager  of  Novo  Manufacturing  Com- 
pany, manufacturers  of  fixtures,  of  the 

same  city.  An  attractive  catalog,  re- 
cently issued,  may  be  had  upon  request. 

The  Electric  Maid  Shoj,  Yakima, 
Wash.,  has  taken  over  the  busiiness  of 
the  Electric  Appliance  Company  and 
established  Yakima  as  the  distributing 
point  for  six  adjacent  counties  for  the 
Automatic  washer  and  the  Royal  clean- 

er. R.  V.  Spencer  and  F.  E.  Freeman- 
organized  the  new  firm. 
Moe-Bridges  Company,  Milwaukee, 

Wis.,  has  issued  its  catalog  No.  25,  de- 
scriptive of  lighting  equipment.  The 

catalog  is  well  illustrated  in  colors  and 
shows  the  latest  numbers  of  this  manu- 
facturer. 

The  Richard  Electric  Company,  Den- 
ver, Colo.,  is  offering  a  consulting  elec- 

trical service,  especially  on  wiring  and 
illumination.  A  downtown  store  is  be- 

ing maintained  at  1823  Welton  Street. 
Sol  Naiman,  formerly  a  contractor- 
dealer  in  Asheville,  N.  C,  is  head  of  the 
firm. 

Fairbanks,  Morse  &  Company,  Chi- 
cago, 111.,  during  the  week  of  Dec.  1, 

1924,  held  a  sales  conference  of  its- 
twenty-eight  branch  managers,  together 
vdth  factory  and  general  office  execu- 

tives, at  that  city.  New  products,  sales 
plans  and  production  methods  were 
studied,  and  inspection  trips  were  made 

by  the  entire  party  to  the  company's 
electrical  machinery  plant  at  Indianapo- 

lis, Ind.,  the  pump  factory  at  Three 
Rivers,  Mich.,  and  the  engine  plant  at 
Beloit,  Wis. 

The  Standard  Electric  Stove  Com- 
pany, Toledo,  Ohio,  has  recently  issued 

its  Catalog  No.  14  covering  its  lines- of  electric  ranges,  ovens,  cookers,  hot 
plates,  urns,  serving  tables,  griddles  and 
water  heaters.  A  large  number  of 
Standard  ranges  has  been  installed  in 
Western  apartment  houses  recently. 
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ROCKBESTOS 
-the  asbestos  covared  wird. 

A  Test  that  is  Convincin 

In  the  Majestic  Electric  Waffle  Iron,  made  by  the  Majestic  Electric 
Appliance  Co.  of  San  Francisco,  there  are  two  heating  units,  one  in 
the  cover  and  one  in  the  base.  They  are  connected  by  Rockbestos 

wire  through  the  hinge.  A  severe  test  made  of  this  wire— thirty 
operations  per  minute,  continuously,  the  wire  bending  twice  at  right 
angles  and  twisting  at  same  time.  Mr.  Milton  H.  Shoenberg  of  San 
Francisco,  who  conducted  the  test  in  his  laboratory,  writes: 

What  have  you 
that  needs  asbestos 
covered  wire? 

"Before  the  testing  apparatus  had  gone  out  of  com- 
mission, the  cover  had  operated  approximately  30,000 

times.  The  wire  was  examined  and  no  signs  of 
crystallizing  or  hardening  of  conductors  could  be 

observed." 
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Promoting  the  Widest 
Use  of  Electricity 

THE    extent    to    which    Western    central 
stations  utilize  the  Journal  of  Electricity 
in  their  daily  business  affairs  is  typified 

by  the  following  letter  which  has  been  I'e- 
ceived  from  the  commercial  manager  of  one 
of  the  large  electric  service  companies: 

To  the  Range  Salesmen: 

Under  separate  cover  we  are  send- 
ing you  a  copy  of  the  Jan.  15,  1925, 

issue  of  the  Journal  of  Electricity. 

On  page  65  you  will  find  a  descrip- 
tion of  an  all-electric  apartment 

house  in  Sacramento,  Calif.  This  ar- 
ticle should  be  of  great  value  to  you 

in  assisting  you  to  land  apartment- 
house  prospects,  and  we  would  sug- 

gest that  you  carry  it  with  you  as  a 
regular  part  of  your  sales  material. 

Range  Sales  Manager. 

At  all  times  the  Journal  of  Electricity 
strives  to  publish  material  which  will  be  of 
use  to  all  branches  of  the  electrical  industry 
in  their  daily  business  life.  Special  efforts 

have  been  made  through  its  columns  to  fos- 
ter and  promote  electric  cooking,  water  heat- 
ing and  air  heating.  The  above  letter  is  one 

example  of  just  how  well  the  magazine  is 
succeeding  in  its  efforts.  By  utilizing  the 
material  presented  from  issue  to  issue  in  the 
Journal  all  branches  of  the  industry  have 
at  their  command  a  strong  sales  help. 
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Try  this ! 
It's  a  real  test. 

Take  a  piece  of  DURADUCT  a  foot  long  and 
kink  it  into  a  spiral.  Then  toss  it  on  the  floor 
and  stamp  on  it  or  grind  it  in  with  your  heel. 

Now  pick  it  up  and  work  it  back  into  shape 
with  your  fingers.  Hold  it  up  to  the  light  and 
look  through  the  hole,  or  slip  a  wire  into  it  and 
see  how  easily  it  slides  over  the  roller  bearings. 

Crushing  and  kinking  can't  hurt  that  wireway 
because  there  are  no  inner  linings  or  double  walls 
to  buckle  or  collapse  in  — 

DURADUCT 
the  original  SINGLE  WALL  non-metallic  conduit. 

Reg.  U.  S.  Pat.  Off. 

To  be  sure  that  you  get  the 
genuine,  specify  it  by  name 
and  look  for  the  Black  Dotted 
Line  on  the  interior  of  the 
tube. 



EDITORIAL 

Closer  Understanding  Between 
Various  Departments  Is  Needed 

A  lineman  in  one  of  our  southern  companies,  after 
■^*-  years  of  faithful  and  conscientious  service,  was 
promoted  to  the  position  of  district  agent  for  an 
outpost  of  the  company  for  which  he  worked.  Cir- 

cumstances leading  up  to  this  promotion  are  not  im- 
mediately important.  For  some  years  prior  to  the 

advancement  this  chap  worked  in  his  district  as  its 
jack-of-all-trades,  attending  personally  to  a  multi- 

tude of  tasks,  carrying  in  his  mind  a  knowledge  of 
the  entire  system  and  serving  in  many  diverse  ways, 
morning,  noon  and  many  nights. 

Yet  his  attitude  remained  essentially  that  of  a 
lineman,  which  is  to  say,  that  of  a  craftsman.  There 
were  times  when  he  might  have  been  a  bit  uncom- 

prehending of  the  demands  made  upon  his  craft  by 
that  group  of  fellow-workers  known  as  the  com- 

mercial department.  There  were  times  when  the 
compromises  asked  of  him  in  the  interests  of  serving 
a  customer  who  found  it  difficult  to  meet  the  neces- 

sary financial  conditions,  such  as  advance  construc- 
tion deposits,  were  not  justified,  in  his  opinion,  and 

a  let-down  from  the  highest  standards  of  practice  in 
construction  was  never  to  be  tolerated. 

But  since  his  has  become  the  task,  not  only  of 
planning  the  extension,  but  of  selling  as  well,  there 
has  come  to  this  craftsman  a  new  angle  of  view.  He 
has  come  to  realize  the  relation  between  the  financial 
consideration  and  the  job,  something  he  did  not  have 
to  deal  with  formerly,  and  also  he  has  gained  an  in- 

sight into  the  customer's  peculiar  difficulties  which 
he  had  not  needed  to  reckon  with,  particularly,  be- 

fore. Occasionally  now,  in  matters  of  construction 
in  which  in  former  days,  as  a  member  of  the  en- 

gineering staff,  he  would  have  demanded  the  utmost 
in  standards,  he  gets  into  a  discussion  with  members 
of  such  departments,  in  which  he  is  likely  to  say : 

"Say,  all  you  fellows  can  see  here  is  a  pretty  line, 
with  every  insulator  just  so  and  every  pole  lined  up 
with  the  north  star,  but  by  gosh,  we  fellows  have  to 
figure  out  how  a  farmer  can  get  juice,  even  if  we 

have  to  string  the  wires  to  him  on  fence  posts." 
This  is  not  intended  as  a  plea  for  the  deterioration 

of  standards  as  regards  the  most  approved  prac- 
tices of  construction, — far  from  it.  It  is  true  that 

construction  can  become  an  end  in  itself,  instead  of 
being  a  means  toward  that  end.  Occasionally  there 
may  be  a  tendency  in  this  direction.  Nevertheless, 
the  best  has  proved  cheapest  in  so  many  cases  that 
it  would  be  foolish,  if  not  dangerous,  or  at  least 

stupid,  to  advocate  any  lowering  of  construction 
standards. 

There  is  room,  however,  for  undstanding  between 
construction,  engineering,  and  similar  departments, 
and  those  which  have  to  deal  more  directly  with  the 
public — the  commercial  and  even  the  securities  de- 

partments of  public  utilities.  Nothing  will  bridge 
this  gap  more  effectively  than  a  little  experience 
gained  in  the  respective  fields  of  different  depart- 

ments by  members  of  other  departments. 
It  might  almost  be  worth  the  trouble  to  see  to  it 

that  every  line  foreman,  at  least,  has  a  few  weeks 
experience  in  the  sales  departments ;  and  vice  versa, 
every  salesman  a  week  or  two  in  a  line  crew.  In  such 
circumstances  neither  would  ask  of  the  other  what 
he  had  seen  from  actual  observation  to  be  rather  im- 

possible, and  each  would  be  more  appreciative  of  the 
limitations  of  the  other  in  his  appointed  work. 

"Cheap"  Appliances 
Are  a  Serious  Menace 

CONSIDERABLE  apprehension  has  been  expressed 
regarding  campaigns  which  have  been  staged  by 

the  baking  interests  in  various  Pacific  Coast  cities 
in  which  cheap  electric  toasters  have  been  featured. 
In  one  city  nearly  ten  thousand  of  these  appliances, 

in  this  instance  of  the  "five  and  ten-cent  store"  va- 
riety, were  sold  in  a  single  campaign. 

The  industry  has  reason  to  be  apprehensive  re- 
garding the  quality  of  these  devices.  They  are  sub- 

standard, and,  like  similar  appliances  which  have 
been  imported  from  Japan  and  Germany,  they  are 
unsafe.  Devices  of  this  character  constitute  a  men- 

ace which  the  industiy,  for  the  most  part,  has  been 
prone  to  overlook. 

However,  in  the  case  of  the  toasters,  some  of  the 
fears  are  unfounded.  Is  it  not  possible  that  the  pur- 

chaser of  the  device,  after  using  the  electric  appli- 
ance a  dozen  or  so  times  and  becoming  acquainted 

with  its  convenience,  will  go  to  an  electric  dealer  and 
purchase  a  standard  appliance,  when  the  cheap 
toaster  burns  out  as  it  ultimately  will  ?  Chances  are 
that  the  cheap  device  will  perform  an  educational 
function  from  two  different  standpoints.  In  the  first 

place,  it  mil  teach  the  purchaser  to  make  toast  elec- 
trically, and  in  the  second  place,  it  will  give  him  some 

valuable  experience  in  the  folly  of  purchasing  sub- 
standard appliances. 

Most  of  the  difficulty  in  these  cases  could  be  ob- 
viated if  the  industry  would  approach  the  baking  in- 

terests with  a  cooperative  plan,  as  has  been  done  in 
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other  cities,  offering  a  special  price  concession  on 

standard  appliances  for  the  opportunity  of  tying-in 
with  the  baking  company's  advertising.  In  any 
case,  sincere  efforts  should  be  made  to  protect  both 
the  industry  and  the  public  from  the  dangers  of 

cheap  appliances  which  have  flooded  the  market 
during  the  past  year. 

Orchard  Spray — a  New 
Field  for  the  Electric  Motor 

AMONG  the  first  of  the  results  of  the  cooperative 

survey  and  study  of  the  application  of  electricity 
on  the  farms  of  California  which  is  being  made  by 

the  committee  on  the  relation  of  electricity  to  agri- 

culture is  the  study  on  orchard  spraying  that  ap- 
pears on  another  page  of  this  issue.  In  this  article 

the  authors  outline  a  new  field  of  application  for  the 

electric  motor,  a  field  of  many  possibilities  for  manu- 
facturer and  power  company  alike. 

The  writers  of  this  article  estimate  that  the  total 

installed  capacity  of  the  orchard-spraying  equip- 
ment on  the  fruit  ranches  of  the  state  is  approxi- 

mately 30,000  hp.,  largely  in  gas  engines  of  capacities 

ranging  from  3  to  10  hp.  each.  They  also  estimate 
that  the  annual  energy  consumption  of  the  spray 

outfits  is  approximately  10,000,000  hp-hr. 
With  the  facts  which  are  set  forth  in  this  article 

as  a  basis,  manufacturers  and  electric  service  com- 
panies are  in  a  position  to  make  a  further  study  of 

this  subject  with  the  idea  of  determining  the  exact 

extent  of  the  possibilities  in  this  field.  Certainly  it 

is  a  promising  one,  even  if  only  a  fraction  of  the 

present  installations  can  be  changed  over  to  electric 
motor  drive. 

This  one  contribution  of  the  committee  is  well 

worth  the  investment  which  the  power  companies 

have  made  toward  the  support  of  the  movement. 

But  the  work  has  just  started.  We  confidently  pre- 
dict that  before  the  committee  has  completed  its 

studies  many  profitable  suggestions  will  have  been 

made  and  many  new  fields  of  application  uncovered. 

In  addition  to  this,  there  will  be  a  better  understand- 

ing between  the  electric  sei-vice  companies  and  the 
farmers  of  their  mutual  problems. 

And  Now  Electra 
in  the  Role  of  Iceman 

DOMESTIC  electric  refrigeration  promises  to  be 

one  of  the  most  important  phases  of  the  com- 
mercial programs  of  Western  central  stations  during 

1925.  During  the  past  few  years  so  marked  have 
been  the  developments  and  refinements  in  electric 
refrigerators  that  today  the  manufacturers  of  these 
devices  are  offering  the  electric  service  companies  a 
standard  appliance,  reasonable  in  price,  free  from 
the  complaints  of  the  past  and  nationally  advertised. 
It  remains  for  the  electric  service  companies  to  fit 

this  appliance  into  their  merchandising  progi-ams 
and  place  it  on  the  same  plane  as  the  electric  range. 

Certainly  domestic  refrigeration  is  an  attractive 
load.  The  capacity  of  the  individual  unit  is  so  small 
as  to  require  no  additional  investment  on  the  power 

company's  part  for  service.  At  the  same  time  it  is 
practically  a  24-hour  load  so  that  the  total  monthly 

consumption  of  the  individual  customer  is  greatly  in- 
creased. It  is  estimated  that  the  average  annual 

revenue  from  a  refrigerator  is  from  $30  to  $40. 
Service  costs  on  machines  of  the  latest  type  promise 
to  be  extremely  low. 

From  the  standpoint  of  the  customer,  electric  re- 
frigeration offer's  many  advantages.  It  is  economical, 

the  cost  for  energy  being  as  low  if  not  lower  than 
ice.  It  is  much  cleaner  than  ice.  It  is  more  con- 

venient. It  has  been  proved  that  food  placed  in  an 
electric  refrigerator  keeps  better  than  in  the  ordin- 

ary type  of  ice  box.  Certainly  the  appliance  has 
many  sales  arguments. 

The  West  has  the  reputation  of  having  the  great- 
est degree  of  saturation  of  appliances  of  any  other 

section  of  the  country.  There  is  no  reason  why  the 
electric  refrigerator  should  not  have  a  place  in  the 
electrically  equipped  homes  of  the  West  equally  as 
important  as  that  of  the  electric  range.  With  the 
power  companies  rests  the  task  of  adding  the  duty 
of  iceman  to  the  many  duties  which  Electra  now 
performs  in  the  modern  home. 

Periodic  Inspection  of 
Domestic  Appliances 

SERVICING  of  the  major  domestic  electrical  ap- 
pliances such  as  the  range,  refrigerator  and  some 

others,  is  logically  recognized  as  a  function  of  the 
central  station.  At  the  present  time,  however,  this 

sei-vicing  is  done  only  after  a  breakdown.  Would  it 
not  be  better  to  provide  periodic  inspection  in  order 
that  the  appliances  be  kept  in  good  order  and  inter- 

ruptions resulting  from  breakdowns  eliminated 
insofar  as  possible? 

Regular  inspections  could  be  made  at  definite  in- 
tervals and  could  consist  of  an  investigation  of  com- 

mon sources  of  trouble  toward  the  end  that  minor 
adjustments  might  remove  the  need  for  expensive 
repairs  at  some  later  date.  Because  the  men  com- 

prising the  inspection  force  would  be  more  than 
mere  inspectors,  they  should  be  fitting  representa- 

tives of  the  company  they  represent.  Their  ability 
to  meet  the  public  should  be  the  deciding  factor  in 
their  selection. 

The  gain  to  the  company  sponsoring  the  inspec- 
tion service  might  not  be  traceable  in  dollars  and 

cents,  but  the  investment  would  be  returned  many 

fold.  By  providing  the  most  efficient  service  pos- 
sible from  the  electrical  devices  in  a  housewife's 

home  the  company  stimulates  their  further  use  and 
at  the  same  time  creates  inestimable  good  will.  The 
prospective  purchaser  of  a  range,  water  heater  or 
refrigerator,  knowing  that  a  periodic  inspection  of 
these  appliances  would  be  made  by  the  electric  ser- 

vice company,  would  be  more  prone  to  buy.  Then  the 
inspector  would  also  combine  the  qualities  of  a  sales- 

man with  those  of  the  electric  service  man.  Wliile 
making  his  visits  to  the  home  it  would  be  a  simple 
thing  to  determine  the  types  of  appliances  in  the 
home  and  suggest  others.  The  need  for  convenience 
outlets,  modern  fixtures  and  wiring  might  be  sug- 

gested by  the  inspector  and  prospects  thus  secured 
turned  over  to  local  contractors. 
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At  first  thought  the  expense  of  this  inspection 
service  might  appear  high.  On  the  other  hand,  the 
return  over  a  period  of  years  would  offset  the  money 
spent.  The  majority  of  the  public  is  bound  to  ap- 

preciate the  value  of  such  service.  The  elimination 
of  minor  troubles  in  the  electrical  appliances  in  the 
home  will  increase  its  efficiency  and  use  and  add 
to  the  number  of  well-satisfied  customers. 

Service  Suggestions 
Stimulate  Interest  of  Employees 

SERVICE  to  the  consumer  is  the  keynote  of  the 
successful  public  utility.  Improvements  to  service 

reflect  themselves  in  more  cordial  relations  between 
producer  and  consumer,  and  this  in  turn  is  bound  to 
be  reflected  in  prosperity  for  the  company. 

Electric  service  companies  in  general  would  do  well 
to  follow  the  lead  of  several  of  the  transportation 
companies  and  some  few  of  the  electric  utilities  in 
encouraging  greater  cooperation  from  employees. 
Inspectors  and  those  officially  charged  with  the  task 
of  looking  up  small  details  which  will  result  in  more 
complete  and  satisfactory  service  being  rendered  are 
comparatively  few  in  number,  and  necessarily  so. 
Further,  these  individuals  are  usually  overburdened 
and  of  course  cannot  keep  in  contact  with  everything 
at  once.  The  so-called  rank  and  file  of  general  em- 

ployees, on  the  other  hand,  always  are  in  intimate 
contact  with  their  particular  branch  and  familiar 
with  its  shortcomings  as  well  as  its  commendable 
features. 

Monthly  award  of  cash  prizes  of  nominal  amounts 
for  the  best  and  most  practical  suggestions  for  ser- 

vice improvements  turned  in  by  employees  on  the 
job  serves  two  purposes.  Not  only  does  it  result  in 
bringing  to  the  proper  notice  the  valuable  sugges- 

tions themselves,  but  also  it  stimulates  each  person 
toward  taking  a  more  personal  interest  in  the  work 
at  hand.  Several  organizations  have  adopted  this 
system  and  are  finding  that  is  paying  dividends. 

of  the  matter  is  that  the  proposed  amendment  is 
sound  and  just.  At  present  every  government- 
owned  utility,  because  it  is  tax  exempt,  is  being  sub- 

sidized by  money  extracted  by  other  forms  of  tax- 
ation from  the  public's  pockets.  Refusal  to  permit 

taxation  of  such  properties  is  a  confession  of  weak- 
ness on  the  part  of  municipal-ownership  proponents. 

For,  if  government  ownership  is  a  heaven-sent  bless- 
ing as  they  would  have  one  believe,  why  are  its 

backers  opposed  to  fair  competition  with  private 
enterprises  ? 

Fair  Competition  Brings 
a  Howl  from  the  Jingoes 

CALIFORNIA'S  Jingo  press  is  raising  a  howl  of 
protest  over  the  proposed  Powers-Hartranft  con- 

stitutional amendment  which  the  legislature  of  that 
state  has  been  asked  to  approve  for  submission  to 
the  people  at  the  next  election.  The  measure,  which 
would  tax  publicly  owned  utilities  in  the  same  man- 

ner as  privately  operated  properties,  reads  as 
follows : 

"All  property,  works,  plant  and  equipment  owned,  oper- 
ated, manag-ed  or  controlled  by  any  city,  city  and  county, 

county,  district  or  other  public  agency,  created  and  existing 
under  and  by  virtue  of  the  constitution  and  laws  of  this  state, 
and  held  or  used  for  supplying  the  public  with  light,  power, 
heat,  transportation  or  telephone  service,  shall  be  assessed 
and  taxed  in  the  same  manner,  to  the  same  extent,  and  for 
the  same  purposes,  as  like  properties  held  or  used  for  like 
purposes  by  private  corporations  and  natural  persons  are 
assessed  and  taxed  under  authority  of  this  constitution  and 

laws  enacted  pursuant  thereto." 

Opponents  of  this  bill  argue  that  it  should  not  be 
passed  because  it  would  place  publicly  owned  plants 
on  an  identical  basis  with  private  properties.  They 

also  argue  that  it  would  mean  one  government's  tax- 
ing another.    Both  reasons  are  superficial.    The  fact 

This  Is  an  Age 
of  Progress 

^  I  'HERE  has  just  come  to  the  editor's  desk  an 
-'-  advertisement  from  a  Canadian  newspaper  in 

which  is  advertised  an  air  route  from  the  end  of  a 

railroad  in  one  of  the  provinces  to  a  new  mining  dis- 
trict. The  copy-writer  in  extolling  the  virtues  of 

this  new  form  of  transportation  says,  "Out  with  the 
old,  on  with  the  new.  From  Larder  City  to  Lake 
Fortune  in  twenty-five  minutes.  The  comforts  of  a 
Pullman  car  at  a  speed  of  120  miles  per  hour  in  the 
new  Laurentide  limousines.  Enclosed  cabin,  six- 

seater,  heated  and  nicely  upholstered." 
Twenty-five  years  ago  such  passenger  service 

would  have  been  considered  impossible.  But  then 
twenty-five  years  ago  there  was  no  radio,  horses  did 
the  work  done  by  automobiles,  and  the  electrical 
industry  was  but  an  infant.  Truly  we  live  in  an  age 
of  progress. 

DISCUSSION 

Future  of  Cooperative  Campaign  Depends 
Upon  Present  Stand  of  Industry 

To  the  Editor: 

Sir:  Your  editorial  in  the  January  15  issue  of  the 
Journal  of  Electricity,  in  regard  to  the  California 
Electrical  Cooperative  Campaign,  was  read  with 

keen  interest  and  is  deeply  appreciated  by  me  pel-- sonally. 

Truly  the  Cooperative  Campaign  is  "up  for  con- 
sideration," and  I  believe  its  whole  future  depends 

upon  the  stand  that  is  taken  at  this  time.  I  am  sure 
this  editorial  will  do  much  to  bring  the  electrical  in- 

dustry to  the  realization  of  the  function  of  the  Cam- 
paign and  its  possibilities,  so  that  the  whole  country 

may  continue  to  turn  to  California  for  leadership. 
Please  accept  my  most  sincere  commendation  on 

this  editorial  and  my  best  wishes  for  the  continued 
success  of  your  effective  Journal. 

R.  E.  FISHER, 

Vice-President  in  Charge  of 
Public  Relations  and  Sales. 

Pacific  Gas  and  Electric  Company. 
San  Francisco,  Calif., 
January  24,  1925. 



122 Journal   op  Electricity [Vol.  54  —  No.  4 

53        ■"   ̂ r^^l^C'H 
<u  n  s  tela  s;  <-c  ?' (1)  u       -S  "■ 

^    D   M    O    te 

— '    i^    o  S    ft 

,    S4SiJ    ft!H 

i 



123 

Details  of  the  Soda  Development  of  the 
Utah  Power  &  Light  Company 

By-  L.  B.  Fuller 
Construction    Engineer,    Utah    Power    &    Light    Company,    Salt    Lake    City 

T 
piURING 

■Ly  Power 

'HE  Soda  development, 
completed  during  De- 

cember, 1924,  is  the 
most  recent  addition  to  the 

large  group  of  power-gener- 
ating stations  owned  and 

operated  by  the  Utah  Power 
&  Light  Company.  This 
new  two-unit  plant,  with  an 
installed  capacity  of  14,000 
kw.,  brings  the  total  in- 

stalled capacity  to  182,000 
kw.,  somewhat  over  half  of 
which  is  concentrated  in  a 
series  of  plants  on  Bear 
River.  The  Soda  station  is 
the  fifth  of  the  series  and  is 

located  upstream  from  the  , 
older  plants  at  a  point  130 
miles  almost  due  north  from  Salt  Lake  City.  Soda 

Point,  fi'om  which  it  takes  its  name,  is  a  mass  of 
precipitous  ledges  forming  the  terminus  of  a  north- 

erly spur  of  the  Wasatch  Mountains  and  is  a  land- 
mark of  the  old  Oregon  Trail. 

From  an  engineering  standpoint,  perhaps  the  most 
interesting  feature  of  the  plant  is  the  overhung- 
generator  arrangement  of  the  main  units.  The  ver- 

tical main  shaft  with  generator  above  and  water- 
wheel  below  is  not  unusual,  but  the  familiar  water- 
lubricated  lignum  vitae  turbine  guide  bearing  has 
been  omitted,  and  instead  there  is  an  oil  lubricated 
babbitted  bearing  just  above  the  turbine  head  cover. 
Immediately  below  the  rotor  of  the  generator  there 
is  a  water-cooled  Kingsbury  thrust  bearing  resting 
on  a  four-armed  thrust  and  guide  bearing  bracket 
carried  by  the  circular  walls  of  the  wheel  pitr.  Tlie 
generator  guide  bearing  is  immediately  below  the 
thrust  bearing.  The  turbine  runner  and  generator 
rotor  are  both  overhung,  thus  eliminating  bearings 
above  the  generator  stator  and  incidentally  avoiding 
deterioration  of  generator  insulation  due  to  oil  leak- 

age which  invariably  takes  place  when  bearings  are 
located  on  top  of  the  unit. 

Ventilation  is  provided  through  perforations  in 
the  generator  cover,  and  heated  air  is  conveyed  away 
by  a  plate-steel  duct  surrounding  the  generator  and 
leading  to  the  building  exterior.  Suitable  dampers 
permit  using  the  warm  air  for  heating  the  station 
when  desired.  The  rotor  carries  a  diaphragm  which 
prevents  air  going  into  the  generator  from  the  wheel 
pit.  An  advantage  of  this  arrangement,  which 
should  not  be  overlooked,  is  the  facility  with  which 
the  rotor  may  be  removed  to  permit  cleaning  or  re- 
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December,  1924,  the  Utah 

&  Light  Company  placed  in 

operation  its  14,000-kw.  Soda  Plant  on  the 
Bear  River.  In  addition  to  having  many 

unique  features  in  construction  and  operation, 

this  station  plays  an  important  part  in  the 

entire  Bear  River  development  which  now 

has  a  high  degree  of  efficiency  in  utilization 

of  water  resources  not  exceeded  by  any  system 

of  water  power  plants.  In  this  article  Mr. 
Fuller  describes  the  construction  of  the 

plant  and  some  of  its  operating  features. 

pairs  to  the  generator.  By 

simply  removing  the  gener- 
ator cover  and  detaching 

the  rotor  hub  from  the 
shaft,  the  rotor  may  be 

lifted  out  leaving  all  bear- 
ings and  piping  connections 

undisturbed. 
The  relation  of  the  Soda 

plant  to  the  Grace  and  Cove 
plants,  which  are  located 
a  few  miles  down  stream,  is 
an    important    feature    of 

new the  development,  and  there- 
fore it  will  be  well  to  give  a 

brief  description  of  Bear 
River  as  now  developed  and 
utilized  for  production  of 

electric  energy.  This  re- 
markable river,  which  for  a  decade  has  been  the 

principal  source  of  power  for  industries  of  the  Great 
Basin  district,  has  its  source  on  the  northern  slopes 
of  the  Uintah  Mountains,  at  a  point  60  miles  due 
east  from  Salt  Lake  City.  Following  closely  the 
west  boundary  of  Wyoming  it  flows  north  100  miles ; 
thence  pursuing  a  northwesterly  course  it  enters  the 
state  of  Idaho.  At  Montpelier,  Idaho,  it  approaches 
the  vicinity  of  Bear  Lake,  with  which  it  has  been 
connected  for  storage  and  regulation  by  two  large 
canals.  From  Montpelier  it  continues  still  north- 

westerly about  35  miles  to  Soda  Point.  Here  it 
reaches  the  northernmost  point  of  its  course  and  in 
fact  touches  the  very  edge  of  the  Great  Basin  drain- 

age area.  Skirting  the  cliffs  of  Soda  Point  it  angles 
sharply  and  flows  south  with  occasional  short  west- 

erly deflections.  From  Soda  Point  to  the  mouth  on 
Bear  River  Bay  of  Great  Salt  Lake  the  distance  is 
80  miles.  It  is  on  this  portion  of  the  river  that  all 
the  valuable  power  sites  are  located. 

A  few  miles  below  the  Soda  plant,  where  the  river 
formerly  plunged  into  Black  Canyon,  a  gorge  500  ft. 
deep  cut  in  dense  basaltic  rock,  the  Grace  dam  now 
diverts  the  river  into  pipe  lines  by  which  ft  is  con- 

veyed 5  miles  to  a  44,000-kw.  plant.  The  Cove  di- 
version dam  picks  up  the  water  again  from  the  tail- 

race  at  Grace  and  by  means  of  a  6,000-ft.  flume  it  is 
made  to  generate  7,500  kw.  at  Cove.  Neither  the 
Cove  nor  the  Grace  plants  have  extensive  storage. 
An  open  valley  25  miles  in  length  intervenes  between 
the  Cove  plant  and  Oneida  Canyon.  This  canyon  is 
12  miles  long,  and  at  the  midpoint  is  situated  a 
30,000-kw.  installation.  The  Oneida  dam  is  125  ft. 
high  and  forms  a  reservoir  of  ample  capacity.    The 
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river  next  traverses  Cache  Valley  and  enters  Bear 

River  Canyon,  a  shoi't  precipitous  gorge,  which 
forms  the  site  of  the  Wheelon  plant  of  7,500-kw.  ca- 

pacity, the  oldest  plant  of  the  Bear  River  system. 
Great  as  were  the  natural  resources  of  Bear  River 

as  a  source  of  water  power,  its  value  has  been  enor- 
mously increased  by  extensive  development  of  stor- 

age facilities.  No  less  than  twenty  years  ago  steps 
were  taken  by  predecessor  companies  to  divert  the 
flood  waters  of  the  river  into  Bear  Lake,  but  it  was 
not  until  about  1916,  after  the  construction  of  the 
Lifton  pumping  plant  and  the  completion  of  the  pres- 

ent large  inlet  and  outlet  canals,  that  the  effect  of 
annual  and  seasonal  fluctuations  was  practically 
eliminated. 
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Map  of  the  Bear  River  development  of  the  Utah  Power  & 
Light  Company  showing  the  locations  of  the  various  hydro 

plants  and  Bear  Lake. 

The  power  streams,  however,  of  the  Intermountain 
region  are  not  only  subject  to  the  variations  due  to 
increase  and  decrease  of  precipitation  from  year  to 
year  and  to  seasonal  fluctuations,  but  are  also  exten- 

sively affected  as  to  their  constancy  at  any  individ- 
ual power-site  location  by  local  weather  conditions. 

During  winter  months  the  choking  of  channels  by 
anchor  ice,  which  forms  with  great  rapidity  due  to 
sudden  low  temperatures  in  the  high  plateau  and 
mountain  regions,  often  has  severe  localized  effects. 
On  the  other  hand,  sudden  raising  of  temperatures 
often  has  localized  effects  of  increasing  stream  flow 
by  melting  of  snow  and  ice,  which,  in  the  absence  of 

distributed  storage  facilities  along  the  length  of  de- 
veloped portions  of  the  sti'eams,  result  in  a  net  loss 

of  the  annual  available  power. 
Nature  has  fixed  the  location  of  the  large  and  im- 

portant plant  at  Grace,  the  most  important  in  fact 
of  the  entire  Bear  River  system,  at  a  distance  of  50 

miles  by  river  and  canal  from  the  Bear  Lake  reser- 
voir and  thereby  subjected  it  to  some  short-duration 

disturbances  in  the  constant  flow  it  would  have  had 

if  the  intervening  waterway  could  have  been  elimi- 
nated. The  Cove  plant  was  similarly  situated  in  this 

respect,  while  on  the  other  hand  the  Oneida  and 
Wheelon  plants  had  the  advantage  of  the  large  reg- 

ulating reservoir  at  Oneida. 
At  present,  however,  with  the  great  Bear  Lake 

reservoir  at  the  head  of  the  system  to  absorb  annual 
and  seasonal  fluctuations  and  the  Soda  and  Oneida 
reservoirs  to  absorb  fluctuations  due  to  weather  ef- 

fects along  the  course  of  the  river  as  well  as  to  pro- 
vide for  daily  load  fluctuations,  the  system  reaches 

a  higli  degree  of  efliciency  in  utilization  of  water  re- 
sources and  attains  an  adaptability  to  service  re- 

quirements probably  not  exceeded  by  any  system  of 
water-power  plants.  The  Soda  development  must 
therefore  be  regarded  not  only  as  an  important  addi- 

tion to  power-plant  capacity,  but  as  a  reservoir  pro- 
ject the  construction  of  which  has  been  one  of  the 

final  steps  in  perfecting  the  reliability  and  constancy 
of  Bear  River  power. 

Construction  Items 

Excavation  at  the  Soda  site  began  July  1,  1923, 
and  the  first  unit  was  placed  in  operation  Aug.  1, 
1924.  The  plant  is  located  in  a  grazing  and  agri- 

cultural district  so  that  it  was  necessarj^  to  provide 
housing  and  boarding  facilities  for  practically  the 
entire  construction  force  as  well  as  buildings  for 
shops,  offices  and  storage  of  materials.  This  under- 

taking involved  the  construction  of  75  temporary 
buildings  from  the  size  of  mere  cottages  and  bunk 
houses  to  buildings  having  8,000  sq.  ft.  floor  space, 
and  was  carried  out  along  with  the  assembly  of  con- 

struction-plant facilities  and  equipment  in  the  spring 
months  of  1923.  One  mile  of  standard  gage  railroad 
construction  was  necessary  to  bring  freight  into  the 
camp.  A  10-ton  cableway  was  used  to  span  the 
gorge  at  the  dam  location  for  handhng  and  placing 
derricks,  engines,  pumps,  etc.,  as  well  as  structural 
steel  and  heavy  materials. 
The  excavation  and  embankment  work  at  the 

plant  and  about  the  resei-voir  amounted  to  more 
than  150,000  cu.  yd.,  a  large  portion  of  which  had  to 
do  with  relocation  of  roads  made  necessary  by  the 
flooding  of  former  road  locations.  Five  hundred 
tons  of  reinforcing  steel  and  700  tons  of  structural 
steel  were  used.  Sixty  thousand  cu.  yd.  of  concrete 
aggregates  were  required.  No  materials  which  can 
be  used  in  the  natural  state  for  concrete  exist  in  the 
vicinity.  The  rock  at  the  site  is  not  satisfactory  for 
concrete,  and  afl  deposits  of  sand  and  gravel  require 
treatment  of  some  sort.  Eighty  per  cent  of  the  ag- 

gregates was  transported  20  miles  by  railroad,  and 
the  remainder  was  brought  from  a  distance  of  45 
miles.  A  crushing,  screening,  washing  and  storage 
plant  was  erected  on  the  works  capable  of  treating 
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500  cu.  yd.  per  day.  Storage  to  the  extent  of  15,000 
cu.  yd.  of  aggregates  and  6,000  bbl.  of  cement  was 
at  times  maintained  to  insure  against  delays  due  to 
car  shortage  and  transportation  difficulties. 

Aggregates  were  conveyed  to  the  mixing  plant  by 
114-yd.  side-dump  cars  of  3-ft.  gage.  A  heavily  tim- 

bered twin  tunnel  was  constructed  under  the  stock 
piles,  one  compartment  being  used  for  the  return 
of  empty  cars.  Precise  measurement  of  sand  and 
coarse  aggregates  was  accomplished  by  batchers 
hung  in  the  roof  of  the  loading  tunnel.  The  aggre- 

gate cars  dumped  directly  into  the  charging  hoppers 
of  two  28-cu.  ft.  non-tilting  mixers  set  at  an  eleva- 

tion of  about  20  ft.  above  the  highest  part  of  the 
dam.  Primary  distribution  of  mixed  concrete  was 

by  2-yd.  side-dump  steel  cars  propelled  by  gasoline 
locomotives.  Secondary  distribution  was  by  hoppers 
feeding  line  chutes  and  counterweight  chutes.  The 
long,  severe  winter  of  this  locality  with  tempera- 

tures at  times  reaching  —  30  deg.  F.,  hampered  the 
concrete  construction  work  and  necessitated  tempor- 

ary housings  of  great  extent  as  well  as  heating  of 
all  concrete  materials. 

The  unwatering  was  accomplished  by  diverting  the 
river  into  a  large  wooden  iiume  26  ft.  wide  by  8  ft. 
high.  After  the  foundations  had  been  completed 
from  the  north  bank  to  considerably  past  midstream, 
the  river  was  diverted  into  sluices  left  in  the  con- 

crete for  the  purpose.  The  diverting  flume  was  re- 
moved and  the  remainder  of  the  foundations  placed. 

Unwatering  operations  were  difficult  because  of  the 
great  fluctuation  of  water  level  caused  bj^  ice  jams 
during  the  winter  months  that  at  times  raised  the 
water  15  ft.  or  more  and  to  a  height  of  35  ft.  above 
the  deep  foundations. 

General  Arrangement 
The  general  design  of  the  Soda  plant  is  one  of 

great  simplicity  and  compactness.  The  entire  as- 
sembly of  structures,  including  dam,  intake,  gener- 

ating station,  transformer  j^ard  and  tailrace  are  lo- 
cated upon  an  area  530  ft.  long  and  200  ft.  wide.  The 

dam,  which  cuts  squarely  across  the  gorge,  is  of  the 
gravity  type  and  of  solid  concrete  construction  ex- 

cept at  the  south  end  where  an  earth  embankment 
is  used.  The  foundation  for  the  concrete  portion  is 
solid  rock,  which  in  midstream  is  at  El.  5,620. 
The  total  length  is  530  ft.  with  a  maximum  height  of 
105  ft.  The  crest  of  the  dam  is  at  El.  5,725,  while 
the  reservoir  surface  is  5  ft.  lower.  Extending  up- 

stream 6.5  miles,  the  reservoir  covers  an  area  of 
1,200  acres  and  affords  a  storage  capacity  of  16,000 
acre-ft.  From  maximum  reservoir  surface  to  eleva- 

tion of  tail  water  the  fall  is  80  ft.,  but  under  noiTnal 
operating  conditions  the  reservoir  will  usually  be 
kept  2.5  ft.  lower  so  that  the  operating  head  will 
be  77  ft. 

Features  of  Dam 

Beginning  at  the  extreme  north  end,  the  first  sec- 
tion is  243  ft.  long.  The  top  width  is  10  ft.  The 

upstream  face  is  vertical,  and  the  downstream  face 
is  vertical  for  10  ft.  with  a  batter  of  6%  to  12  below. 
The  maximum  height  in  this  portion  is  70  ft.  The 
power-house  section  of  the  dam  is  of  similar  cross- 

section  but  of  more  liberal  dimensions  to  compensate 
for  the  large  waterways  extending  through  it.  This 
section  is  109  ft.  long  and  extends  considerably  past 
midstream.  The  spillway  section  is  114  ft.  long  and 
extends  from  the  power-house  section  to  the  abut- 

ment walls  on  the  south  bank.  The  section  is  of  the 
usual  ogee  shape  with  curved  crest  and  concave 
bucket  or  apron  at  the  toe.  From  the  abutment 
walls  to  the  junction  with  the  hillside  there  is  a 
broad  embankment  of  puddled  earth  67  ft.  long.  An 
inspection  gallery  4  ft.  wide  and  7  ft.  high  accessible 
from  manholes  in  the  power  house  foundations  ex- 
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Cross-section  of  the  power  house  section  of  the  dam  showing 
generator  and  turbine. 

tends  throughout  the  portion  of  the  dam  where  the 
height  is  50  ft.  or  more.  This  gallery  is  within  5 
ft.  of  the  upstream  face  and  vertical  4-in.  pipes  on 
25-ft.  centers  extend  down  to  bedrock  where  they 
connect  with  vertical  holes  drilled  25  ft.  deep  in  the 
rock.  Seepage  water  is  thus  collected  and  drained 
away  to  avoid  hydraulic  pressure  under  the  dam. 
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The  spillway  has  an  effective  length  of  96  ft.,  di- 
vided into  four  openings  by  reinforced  concrete  piers. 

The  piers  support  a  bridge  and  form  the  anchorages 
and  jambs  for  the  large  Tainter  gates  on  the  spill- 
crest.  The  sill  of  the  spillway  gates  is  12.5  ft.  be- 

low maximum  reservoir  level,  and  each  of  the  three 
main  openings  is  30  ft.  in  width.  An  auxiliary  open- 

ing 6  ft.  wide  equipped  with  a  dropgate  is  provided 
for  a  trash  and  ice  spill.  A  portable  double-drum 
electrically  driven  hoist  is  provided  for  raising  the 
gates,  each  gate  being  provided  with  hoisting  chains 
which  can  be  quickly  attached  to  the  drums  as  the 
hoist  is  propelled  along  the  track  on  the  bridge  by 
means  of  a  hand-driven  propelling  gear.  The  ice  gate 
is  operated  by  means  of  a  stationary  double-drum 
hoist  also  electrically  driven.  Air  pipes  embedded 
in  the  crest  of  the  dam  provide  a   supply  of  com- 

pressed air  to  prevent  ice  formation  in  front  of  the 

gates. Intake 

On  the  upstream  face  of  the  dam  seven  vertical 
piers  or  walls  5  ft.  thick  and  15  ft.  wide  in  a  direc- 

tion parallel  to  the  stream  extend  from  bedrock  to 
the  top  of  the  dam.  These  piers  form  the  sidewalls 
of  the  intake  passages.  They  carry  at  El.  5,670, 
a  heavy  concrete  slab  which  forms  the  floor  of  the 
intake.  At  the  top  they  carry  another  slab  which  is 
the  floor  of  the  gatehouse.  The  walls  are  so  spaced 
as  to  guide  the  water  directly  into  the  passages 
molded  through  the  dam  that  connect  with  th&  tur- 

bines. The  passages  or  penstocks  are  12  ft.  in  height, 
and  each  main  turbine  is  fed  by  two  penstocks,  one 
16  ft.  wide  and  the  other  8  ft.  wide,  both  being  of 
rectangular  cross-section.    There  is  also  in  the  intake 
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a  12  X  16-ft.  passage  leading  to  a  discharge  valve 
with  a  branch  waterway  for  the  exciter  turbine. 
There  are  five  electrically  operated  sluice  gates,  two 
of  which  are  8  ft.  x  12  ft.  and  three  16  ft.  x  12  ft. 
The  gates  are  mounted  on  steel  rollers  working  in 
steel-lined  slots  in  the  intake  walls.  Each  gate  has 
two  screw-threaded  stems  42  ft.  in  length.  All  in- 

take openings  are  protected  by  movable  bar 
screens,  and  these  have  a  compressed  air  system  for 
cleaning.  The  gate  house  is  117  ft.  long  x  30  ft. 

wide  and  37  ft.  high.  It  has  a  structural  steel  fi'ame 
with  walls  of  terra  cotta  tile  covered  on  the  outside 

with  Portland  cement  plaster,  the  finishing  coat  be- 
ing pure  white.  The  roof  slab  is  of  nailing  concrete 

covered  with  copper  shingles  finished  in  a  mottled 
green  color.  The  building  has  a  10-ton  crane 
equipped  with  an  electric  hoist. 

Power  Station 

The  substructure  of  the  power  station  is  integral 
with  the  dam.  In  it  are  molded  the  draft  tubes  and 
scroll  cases  of  the  turbines.  The  substructure  con- 

tains the  first  and  second  floors.  The  third  floor  is 
at  the  top  of  the  substructure  at  El.  5,674.  The  first 
floor  is  of  small  extent  between  the  turbines  and  used 

solely  for  governor  oil  tanks.  The  second  floor,  the 
most  important  in  the  station,  is  at  El.  5,663.  On 
this  floor  are  located  the  operating  room,  switch- 

board, control  apparatus  and  most  of  the  auxiliary 
equipment.  On  the  third  floor  the  generators,  bus- 
structure  and  station-service  transformers  are  lo- 

cated. The  superstructure  is  109  ft.  long,  40  ft.  wide 
and  44  ft.  to  the  cave.  The  construction  is  similar 
to  the  intake  house,  the  walls  being  finished  in  white 
cement  with  green  copper  roof.  Sliding  steel  sash 
windows  are  used,  and  at  the  north  end  a  large  Kin- 
near  door  permits  the  transformers  to  be  brought 
in  for  attention  and  repairs.  A  boiler  plant  housed 
in  a  concrete  compartment  under  the  switchyard  fur- 

nishes steam  for  station  heating  and  various  uses 
about  the  dam  and  intake. 

Equipment 
The  Soda  station  has  two  main  units  and»two  ex- 

citer units.  There  is  also  a  62-in.  Type  "N"  John- 
son hydraulic  regulator  used  for  maintaining  a 

flow  for  downstream  stations  at  times  when  the  main 
units  are  not  running  and  the  spillway  is  not  in  use. 
There  are  four  single-phase  transformers  (one  a 
spare)   of  5,000-kw.  capacity  each  for  stepping  up 

Third  floor  of  the  power  house  showing  generators  and  method  of  housing. 
the  generators. 

At  the  right  are  the  air  ducts  for  cooling 
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from  generator  voltage  to  the  transmission  line 
voltage,  which  is  132  kv.  A  four-panel  bench-board 
of  familiar  type  is  provided  for  control  of  the  main 
generator  and  transformer  circuits.  The  auxiliary 
apparatus  includes  service  water  and  fire  pumps,  air 
compressors,  storage  battery,  etc.  No  central  lubri- 

cation system  is  provided  since  all  important  bear- 
ings have  self-contained  circulating  pumps  and  res- 

ervoirs. A  60-ton  electrically  operated  Whiting 
crane  with  a  10-ton  auxiliary  hoist  spans  the  clear 
width  of  the  power  house. 

The  two  main  turbines  of  10,000-hp.  capacity  each 
were  supplied  by  the  Allis-Chalmers  Manufacturing 
Company.  They  are  designed  to  run  at  150  r.p.m. 
and  to  give  good  efficiencies  over  a  wide  range  of 
operating  heads.  The  governor  heads  are  carried 
by  the  turbine  main  shafts.  Each  governor  has  its 
own  rotary  pump  and  accumulator  tank,  which  are 
cross-connected  for  convenience  in  making  repairs. 
The  7,000-kw.  6,600-volt  generators  were  furnished 
by  the  General  Electric  Company,  as  were  also  the 
200-kw.  250-volt  exciters,  one  of  which  is  driven  by 
an  induction  motor  and  the  other  by  a  260-hp.  50D- 
r.p.m.  steel  spiral-cased  water  wheel  supplied  by  S. 
Morgan  Smith  Company.  This  turbine  has  a  belt- 
driven  Woodward  Type  HR  governor. 

In  very  few  hydroelectric  plants  has  centralization 
of  control  and  general  convenience  of  operation  been 
so  completely  carried  out  and  perfected  as  in  the 
Soda  station.  The  operator  can,  without  taking 
more  than  two  or  three  steps  from  his  regular 
station  before  the  switchboard,  open  and  close  in- 

take gates,  start  and  stop  the  units  or  place  the 
large  outflow  valve  in  operation.  From  a  point  in 
front  of  the  benchboard  he  can  observe  temperatures 
of  bearings,  generator  windings  and  even  the  power 
transformers  in  the  switchyard.  He  can  read  at  a 
glance  the  elevations  of  water  in  the  reservoir,  tail- 
race  and  at  the  rear  of  the  intake  screens.  The 
position  of  each  important  gate  and  valve  as  well 
as  the  opening  of  the  turbine  wickets  is  indicated 
in  the  control  room.  Periodical  inspections  of  the 
auxiliary  apparatus,  operation  of  disconnecting 
switches  in  the  bus  structure,  or  at  the  high-voltage 
transmission  line  terminal,  are  the  only  ordinary 
operating  steps  to  require  his  absence  from  the 
switchboard  room.  Except  for  accident  or  unusual 
condition  of  some  sort,  the  single  switchboard  opera- 

tor requires  no  assistance  in  the  operation  of  the 
entire  plant. 

Switchyard  i 
The  switchyard  is  located  just  west  of  the  power 

station.  The  arrangement  is  compact  and  simple, 
consisting  of  a  foundation  for  the  transformers  and 
a  single  bay  steel  switching  structure.  The  only 
high  voltage  switching  facility  provided  is  a  gang- 
operated  air-break  switch,  diconnecting  the  one  out- 

going line  from  the  transformers.  The  structure  has 
been  so  designed,  however,  that  a  second  outgoing 
line  may  be  added  and  a  high  voltage  oil  cir- 

cuit breaker  inserted  in  each  out-going  circuit. 
High  voltage  lightning  arresters  have  been  omitted. 
The  low-voltage  power  cables  from  the  power  station 
to  the  transformers  are  three-conductor  lead-cov- 

ered, several  operating  in  parallel. 

(Editor's  Note. — The  material  in  this  column  is  taken  from  the  Journal 
of  Electricity.  Power  and  Gas,  predecessor  of  the  Journal  of  Electricity. 
Twenty  years  ago  was  chosen  arbitrarily  because  the  events  and  person- 

alities of  that  period  of  the  electrical  industry  are  within  the  memory  of 
many  of  those  engaged  in  the  industry  today.) 

February,  1905. 

The  North  Mountain  Power  Company  of  San  Fran- 
cisco has  recently  completed  a  modern  1,500-kw.  hy- 

droelectric power  plant  to  serve  Humboldt  Bay  and 
Eureka.  It  is  a  25-cycle  installation,  and  is  there- 

fore primarily  a  power  rather  than  a  lighting  plant. 
Although  there  are  lighting  loads  to  carry,  the  fre- 

quency for  such  service  is  raised  through  motor- 
generator  sets  to  the  usual  60  cycles.  The  cost  of 
raising  the  periodicity  from  25  to  60,  wherein  only 
a  small  proportion  of  the  total  output  goes  into  light- 

ing, would  clearly  enough  involve  a  less  financial  loss 
than  that  arising  from,  a  complete  60-cycle  installa- 

tion with  its  inherently  poorer  characteristics  and 
generally  inferior  power  service. 

Each  hydraulic  unit,  of  which  there  are  two,  con- 
sists of  a  pair  of  44-in.  Pelton-type  special  disc 

wheels  under  one  sheet  steel  housing.  The  electrical 
apparatus  consists  of  two  750-kw.,  500  r.p.m.,  25- 
cycle,  three-phase,  Bullock  generators,  generating 
at  2,200  volts.  Energy  is  transmitted  70  miles  to  a 
substation  at  Eureka  at  33,000  volts.  The  auxiliary 
steam  plant  at  Eureka  consists  of  one  horizontal, 
tandem  compound,  condensing,  gridiron  valve,  Mcin- 

tosh &  Seymour  engine,  having  a  nominal  capacity 
of  700  hp.  The  steam  plant  installation  was  made 
by  Chas.  C.  Moore  &  Company,  Engineers,  Inc.  J.  C. 
Ralston,  Spokane,  is  chief  engineer,  J.  B.  Rogers,  San 
Francisco,  assistant  engineer  in  charge  of  construc- 

tion, and  H.  L.  Jackman,  general  superintendent  of the  company. 

The  San  Francisco  branch  of  the  American  Inst- 
tute  of  Electrical  Engineers  was  organized  on  Jan. 
20,  1905,  by  the  election  of  the  following  executive 
committee:  George  0.  Squier,  C.  L.  Cory,  F.  V.  T. 
Lee,  J.  A.  Lighthipe,  A.  H.  Babcock. 

Arrangements  are  being  perfected  for  the  National 
Electric  Light  Association  convention  at  Denver  and 
Colorado  Springs  during  the  week  of  June  6. 

The  California  Gas  and  Electric  Corporation  has 
ordered  from  the  Stanley  Electric  Manufacturing 
Company  two  mammoth  frequency  changing  outfits 
of  5,000  kw.  each.  These  outfits  are  for  use  in  con- 

nection with  the  contract  which  the  corporation  has 
secured  from  the  United  Railroads  of  San  Francisco, 
and  will  change  the  60-cycle  current  from  the  Bay 
Counties  line  to  25  cycles  for  further  distribution  to 

the  railroad  company's  substations. 
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Electric  Power  for  Orchard  Spraying 

H" 

ISTORY  reveals  that 
man  has  been  com- 

bating' insects  and 
plant  diseases  as  far  back 
as  we  have  records  of  the 

cultivation  of  plants.  Avail- 
able data  show  that  these 

early  attempts  in  fighting 

various  "plagues"  (grass- 
hoppers) and  "blights" 

were  accompanied  with 
varied  results,  for  in  early 
times  the  control  of  plant 
enemies  depended  largely 
upon  the  ingenuity  of  the 
gardener  or  orchardist,  not 

By  B.  D.  Moses  and  W.  P.  Duruz 
College    of    Agriculture,    University    of    California. 
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TJ /"/TH  the  development  of  stationary 
■  '  spraying  plants  for  the  orchards  of 

California  a  new  field  of  application  for  the 

electric  motor  is  presented.  It  is  estimated 

that  the  total  power  consumption  required  for 

spraying  is  ten  million  horsepower-hours, 
most  of  which  is  now  done  with  gas  engines. 

In  this  article  the  authors  discuss  the  possi- 
bility of  the  adaptation  of  electric  motors  to 

this  phase  of  agriculture. 

IlllllllllllllllllllllllllllllllllllllllllllllllllUilllllllllllillllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll^^ 

sorted  to  the  sprinkling  of 
the  vines  with  a  mixture 

of  copper  sulphate  and  lime 
which  made  the  fruit 

appear  to  be  poisoned  and 
frightened  away  the  pil- 

lagers. It  was  noticed, 
however,  that  the  vines  so 
treated  were  freer  from 
mildew  than  those  that 

were  not,  so  that  this  be- 
came the  standard  solution, 

known  as  the  "Bordeaux 
Mixture,"  and  it  is  still  re- 

cognized as  one  of  the  best 
materials     for    controlling 

ixpon  the  technical  knowl- 
edge he  possessed.  The  ancients  trusted  in  the  ma- 
terial that  had  the  most  violent  odor  for  results,  and 

out  of  their  more  or  less  hit-or-miss  practices  came 
many  experiments  which  through  the  ages  have  re- 

sulted in  the  discovery  of  some  of  the  fundamentals 
of  spraying. 

The  early  French  vineyardists  were  troubled  with 
a  pest  which  has  been  the  source  of  some  worry  to 
everyone — boys — and  one  ingenious  Frenchman  re- 

fungous  diseases  of  plants. 
Another  of  our  present  day  spray  mixtures  was 

also  accidentally  discovered,  this  time  through  a  dif- 
ferent channel.  A  certain  sheep  man  of  Fresno 

County,  California,  followed  the  practice  of  dipping 
sheep  in  a  solution  composed  of  sulphur  and  lime  to 
rid  them  of  the  scab.  Some  of  this  mixture  was  ac- 

cidentally thrown  on  a  neighboring  peach  tree  with 
the  result  that  this  was  the  only  tree  that  was  free 
of  San  Jose  scale  that  year.    Fruit  growers  received 

I 

View  of  pumping  plant,  service  and  mixing  tanks.    A— Mixing  tank.     B — Service  tank  from  which  pump  takes  spray  solu- 
tion.  C— High-pressure  spray  pump.   D — Fresh-water  pipe.     (Courtesy  of  California  State  Department  of  Agriculture.) 
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A  close  view  of  the  service  tank  with  overiiow  pipes  from  the  pump,  and  method  of  placing  risers  close  to  the  trees  to 
prevent  damage  from  cultivation. 

the  news  of  the  efficacy  of  this  mixture  with  enthus- 
iasm, and  it  became  a  standard  spray  material  for 

combating  this  particular  pest  as  well  as  many 
others. 

With  the  development  of  various  materials  for 
spraying  there  has  been  a  parallel  improvement  in 
the  apparatus  used  for  its  application.  In  fact,  if 
a  spraying  machine  built  ten  years  ago  could  be  com- 

pared with  today's  models,  the  improvements  wotild 
possibly  be  more  striking  than  a  similar  comparison 
of  automobiles.  The  year  1880  appears  to  be  the 
dividing  line  between  the  ancient  and  modern  meth- 

ods ;  this  year  marks  the  discovery  of  the  importance 
of  lime-sulphur  in  controlling  tree  pests  and  dis- 

eases. The  period  from  1880  to  1895  was  one  of 
rapid  developments.     The  syringe  was  followed  by 

Portable   gasoline    power   sprayer   in    operation.      It    is    fre- 
quently impossible  to  move  this  heavy  rig  through  an  or- 

chard when  the  ground  is  wet. 

the;  knapsack  pump,  the  barrel  pump,  the  geared 
spr'ay  pump;  and  finally  the  gas  engine  or  power 
sprayer.  In  about  1895  the  gas  engine  came  on  the 
job,  and  since  that  time  practically  all  commercial 
spraying  has  been  done  with  specially  designed  pres- 

sure pumps  operated  by  gas  engines.    In  fact  it  has 

been  said  that  "the  gasoline  power  sprayer  distin- 
guishes the  commercial  fruit  grower  from  the  ama- 
teur." That  spraying  is  generally  recognized  as  a 

beneficial  practice  by  fruit  growers  is  attested  by  the 
fact  that  there  is  at  least  one  sprayer  on  every  fruit 
farm  of  any  size  in  the  country. 

There  are  in  California,  according  to  the  1920 
census,  117,670  farms.  Of  these  some  54,000  have 
orchards,  and  data  secured  from  the  various  spray 
manufacturers  indicate  that  there  are  approximately 
10,000  portable  spray  rigs  used  by  the  farmers  in 
this  state,  requiring  the  equivalent  of  some  30,000 
hp.  and  consuming  approximately  10,000,000  horse- 

power hours  per  year. 

Up  to  the  present  time  pi'actically  the  entire  load 
has  been  carried  by  the  gas  engine.  Now  it  seems 
that  we  are  on  the  threshold  of  a  new  era  in  spray- 

ing, marked  by  the  use  of  a  stationary  spray  plant,. 

Probable.  Horst- Power Consumphon  for  Various  Monihs  by 

Spraying  Machines-  in  California 

Hoy     June    July     Aug      Sept     Oct 

The  Chart  otoi^e  is  tjosed  on-- 
Totol  spray  rigs  in  California   10.000 Average  horse  power  per  ng  J 

Standard  horiiculturot  practices 
ririf  In  life  r\/rlps  of  orchard  pests 

Chart  showing  load  characteristics  of  portable  spray  rigs  ia 
California  for  1924. 

which  oflfers  the  first  opportunity  for  the  use  of  the 
electric  motor. 

Pressure  regulation  is  obtained  through  the  by- 
passing of  the  liquid  into  the  service  tank  whenever 

the  pressure  at  the  nozzles  reaches  its  maximum 
value;  this  naturally  takes  place  when  the  nozzles. 
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^WIM% 
Views  showing  the  method  of  laying  the  pipe  lines  and  spraying  of  cherry  trees   at  a  distance  of  half  a  mile  from  the 

pump.     Note  the  high  pressure  attained.   (Courtesy  of  California  State  Department  of  Agriculture.) 

are  closed.  However,  upon  the  opening  of  the  valve 
the  pressure  drops  and  the  regulator  automat- 

ically closes  the  by-pass,  permitting  the  pump  to  dis- 
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SCCTlOh     TtlRV    A — A 

O/AO^AM  OF    ■STATlQIVAKr    'SPKAy     P'l.A/t/r 

Diagram  of  orchard  showing  method  of  instalKng  stationary 
spray  plant. 

charge  directly  into  the  main.  It  can  be  seen,  there- 
fore, that  there  vnll  be  a  wide  variation  in  load  and 

that  perfect  motor  control  is  essential. 

The  electric  motor  meets  the  requirements  of  uni- 
foiTn  speed  under  varying  load  conditions,  is  com- 

pact, clean  and  efficient.  The  size  of  the  motor  will 
vary  from  3  to  10-hp.,  depending  upon  the  acreage 
served,  and  because  of  the  short  time  it  is  used, 
only  some  thirty  days  per  year,  this  same  motor 
should  be  used  for  running  other  machinery  on  the 
farm  in  order  to  minimize  the  demand  charge.  For 
example,  one  grower  uses  his  spray  pump  motor  for 
sawing  wood,  cutting  silage  and  filling  silos,  as  an 
emergency  for  his  irrigation  pumps,  and  several 
other  odd  jobs. 

Experts  estimate  that  in  the  early  spring  when 
spraying  is  most  essential  at  least  75  per  cent  of  the 
spray  rigs  in  California  are  in  operation.  This 
means  then  a  possible  load  at  this  time  of  some 
10,000  X  3  X  -75  or  22,500  hp.  Spread  throughout 
the  year  the  consumption  would  total  possibly 
10,000,000  horsepower  hours. 

The  accompanying  chart  on  page  130  graphically 
shows  load  characteristics. 

The  Committee  on  Relation  of  Electricity  to  Agri- 
culture, realizing  the  growing  interest  in  stationary 

spra.y  plants,  has  undertaken  their  study  with  W.  P. 
Duruz  of  the  Division  of  Pomology,  College  of  Agri- 

culture, University  of  California,  as  chairman.  In  a 

recent  sui-vey  the  committee  has  located  several 
such  plants  in  northern  California  that  have  been 
in  satisfactory  operation  for  about  ten  years,  and 

at  present  another  large  pear  grower  near  Sacra- 
mento is  piping  his  orchard  for  the  installation  of 

a  new  plant.  Many  other  fruit  growei's  are  seeing 
the  advantages  of  stationary  spray  plants  and  are 
making  plans  ahead  for  their  installation. 

There  exist  many  such  problems  in  connection 

with  agricultural  production  that  are  desei'ving  of 
the  joint  effort  of  the  farmer,  the  electrical  engineer, 
and  the  Agricultural  Experiment  Station. 
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The  Modern  Home  of  the  Los  Angeles 
Gas  &  Electric  Corporation 

THE  new  office  home  of  Los  Ang'eles  Gas  &  Elec- 
tric Corporation,  in  which  the  utihty  recently 

has  become  settled,  marks  a  forward  step  in 

the  history  of  that  organization  and  thus  in  the  his- 
tory of  the  community  it  serves.  Located  at  810 

South  Flower  Street,  in  Los  Angeles,  the  new  office 
structure  was  opened  for  public  service  Jan.  19.  It 
is  a  Class  A,  limit-height  building,  containing  twelve 
floors  besides  mezzanine  and  basement,  and  is  of 
steel-frame,  fireproof  construction  throughout. 

In  considering  this  new  structure,  which  houses 
at  the  present  time  over  700  employees  of  the  main 
office  departments,  some  interesting  contrasts  are 
provided  in  the  earlier  history  of  the  utility.  When 
the  Los  Angeles  Gas  Company,  the  original  organiza- 

tion, was  started  in  1867,  the  total  payroll  consisted 
of  five  persons  whose  combined  monthly  salary  was 
only  $255.  With  this  in  mind  it  is  not  surprising 
that  at  that  time  office  headquarters  were  not  much 
of  a  problem.  In  1869,  however,  office  room  was 
rented  from  Perry  &  Woodworth,  and  in  1885  there 
was  sufficient  growth  to  necessitate  larger  quarters 
at  9  Sonora  Street,  (now  Republic  Street) ,  and  later 
at  295  North  Main  Street.  In  1889  the  Los  Angeles 
Lighting  Company,  another  predecessor,  was  formed 
and  quarters  taken  in  the  basement  of  the  Burdick 
Building  at  the  northeast  corner  of  Second  and 
Spring  Streets.  At  the  same  time  the  appliance  de- 

partment was  situated  across  the  corner  in  the  base- 
ment of  the  Bryson  Building.  The  period  from  1891 

to  1903  saw  the  offices  located  at  457  South  Broad- 
way where  the  Metropolitan  Building  now  stands. 

Up  to  this  time  all  the  company  offices  had  been  in 
rented  quarters,  but  in  1903  the  building  at  645  South 
Hill  Street,  which  was  vacated  recently^  was  built 
and  occupied.  At  that  time  that  location  was  con- 

sidered to  be  "out  in  the  country."  Today,  however, 
the  utility's  new  home  is  in  the  center  of  the  business 
district  at  Eighth  and  Flower  Streets. 

The  facade  of  the  new  structure,  which  is  of  the 

style  of  architecture  popularly  known  as  "early  Ital- 
ian," is  of  Indiana  limestone  with  a  base  of  native 

granite,  with  the  exception  of  the  two  upper  stories. 
Three  arched  doorways,  with  wrought-iron  gates  and 
screens,  open  into  the  main  lobby.  An  impression  of 
solidity,  characterizing  the  purpose  of  the  building, 
is  given  by  the  whole  front  design. 

The  chief  direct  contact  with  the  public  is  by 
means  of  the  spacious  lobby  which  occupies  nearly 
the  whole  of  the  first  floor.  In  this  room  the  walls 
are  covered  for  two-thirds  of  their  height  with  Ro- 

man travertine.  Botticini  and  black  and  gold  mar- 
bles are  used  in  the  counters.  For  floor  materials 

several  kinds  of  marble  arranged  in  variegated  de- 
signs are  used.  Directly  off  the  lobby  is  a  room  of 

handsome  appointments  reserved  exclusively  for  the 

use  of  patrons.  Illumination  is  furnished  through  a 
number  of  chandeliers,  each  8  ft.  in  diameter.  Each 
chandelier  is  equipped  with  lamps  having  a  capacity 
of  7,000  watts.  To  the  south  of  the  main  lobby  is  the 
elevator  lobby,  walled  its  entire  height  in  Utah  Gol- 

den Travise  marble. 
The  principal  executive  offices  are  on  the  ninth 

floor.  Here  are  located  the  offices  of  the  president, 
the  vice-president  and  general  manager,  and  the  di- 

rectors' room.  Other  officials  are  placed  on  those 
floors  most  convenient  to  those  departments  directly 
under  their  charge. 

The  twelfth  floor  of  the  building  has  been  planned 
for  employee  welfare  exclusively.  A  cafeteria,  lounge 
and  reading  rooms,  an  assembly  hall  for  meetings, 
dances  and  entertainments,  and  committee  rooms 
have  been  fitted  out  for  the  comfort  and  convenience 

of  all  emploj^ees. 
Many  interesting  features  of  modern  construction 

are  embodied  in  the  utility's  new  home.  Among 
these  are  an  automatic  inter-departmental  telephone 
system,  in  addition  to  the  usual  telephones ;  a  pneu- 

matic carrier-tube  system  for  the  transmission  of 
written  matter;  high  speed  elevators;  an  automatic 
elevator  for  transportation  between  departments;  a 
freight  elevator;  an  electric  clock  system;  a  refrig- 

erating system  which  distributes  cool,  filtered  water 
to  all  parts  of  the  building;  basement  parking  space 
for  thirty-five  automobiles;  a  flood-lighting  system 
which  illuminates  the  front  of  the  structure  with 

any  desired  combination  of  colors ;  and  vacuum  clean- 
ing connections  throughout. 

The  basement  parking  space  has  been  found  to  be 
extremely  convenient  by  those  having  company  cars 
that  are  used  in  the  city  during  the  daytime.  Traf- 

fic conditions  are  such  that  parking  space  on  the 
streets  adjacent  to  the  building  is  seldom  available, 
and  were  it  not  for  the  garage  in  the  basement  of 
the  new  building  much  time  would  be  lost  in  parking 
automobiles,  even  when  the  driver  wished  to  stop 
for  only  a  short  time.  Regulations  regarding  the 
parking  of  cars  in  the  basement  garage  have  been 
passed  with  a  view  toward  keeping  space  available  in 
case  of  unexpected  demands  and  for  those  men  whose 
work  is  such  that  a  readily  accessible  parking  place 
is  essential. 

After  the  Los  Angeles  Gas  &  Electric  Corporation 
had  moved  into  its  new  building,  an  advertising  cam- 

paign, planned  to  acquaint  the  public  with  the  fact 
that  the  company  was  occupying  new  quarters,  was 
launched  in  the  Los  Angeles  papers.  Advertise- 

ments showing  the  architect's  drawing  of  the  build- 
ing were  used  in  the  various  special  Christmas  and 

New  Year  editions  of  the  newspapers  to  invite  the 
attention  of  the  public  to  the  new  home  of  the  utility 
serving  the  southern  California  city. 
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THE  new  home  of  the  Los  Angeles  Gas 
&  Electric  Corporation  was  designed  to 

present  an  appearance  of  great  stability. 
The  exterior  of  the  building,  (1)  adds 
considerably  to  the  character  of  the  office 
buildings  in  Los  Angeles.  The  lobby  of 
the  building,  (2)  which  is  especially  well 
arranged,  was  laid  out  to  serve  custom- 

ers easily  and  efficiently.  The  office  of 
the  president  of  the  company  (3)  is  situ- 

ated on  the  ninth  floor. 
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CENTRAL  STATION  CONSTRUCTION 
OPERATION    AND    MAINTENANCE 

Industrial  Site  Effects  Concentration  of  Supplies 
San  Joaquin  Light  &  Power  Corporation  Operates    EfiScient 

Supplies — Handling  System  at  New  Location 
By  D.   P.  MASON,  Manager  Supplies  Division, 

San  Joaquin  Light  &  Power  Corporation,   Fresno,   Calif. 

Concentration  of  all  supplies  and  ma- 
terial has  been  effected  through  the 

operation  of  the  new  industrial  yards 
of  the  San  Joaquin  Light  &  Power  Cor- 

poration at  Fresno,  Calif.  These  yards 
consist  of  more  than  fifteen  acres  of 

land  upon  which  are  situated  two  fire- 
proof reinforced  -  concrete  warehouse 

building's,  a  pole-treating  plant,  a  cross- 
arm  mill,  pole  storage  yards,  a  pipe 
storage  yard  for  the  water  company 
division,  and  storage  space  for  miscel- 

laneous construction  equipment.  One 
of  the  warehouses  is  used  for  trans- 

former storage,  testing  and  handling 
while  the  other  serves  as  a  general  sup- 

ply warehouse.  The  industrial  site  is 
located  just  east  of  the  city  limits  of 
Fresno  along  the  Sanger  branch  of  the 
Southern  Pacific  railroad  at  Orange 
Avenue,  and  is  adjacent  to  the  Cali- 

fornia Avenue  substation. 
The  transformer  warehouse  is  400  ft. 

long,  42  ft.  wide  and  37  ft.  high  to  the 
top  of  the  fire  wall.  Construction  is 
entirely  of  reinforced  concrete  with  the 
exception  of  the  roof  trusses,  purlins 
and  crane  girders  which  are  steel.  The 
floor  is  laid  over  an  earth  fill  which 
brings  the  level  up  4  ft.  above  grade 
to  standard  freight  platform  height. 
This  reduces  the  handling  charges  on 
incoming  and  outgoing  materials.  Five 
inches  of  concrete  laid  on  the  earth  fill 
and   reinforced  with    %-in.    square   de- 

ance  between  the  floor  and  the  crane 
hook  provides  what  was  determined  to 
be  an  economical  height  to  which  to 
stack  transformer  crates.     With  this  in 

and  handling  of  heavy  equipment.  A 
large  pit  is  constructed  below  grade  in 
this  section  of  the  warehouse  in  order 
that  station  transformers  may  be  low- 

ered into  it  to  obtain  sufficient  clearance 
for  pulling  the  windings  for  inspection 
and  repair. 
A  three-motored  traveling  crane  of 

10-ton  capacity  and  operated  entirely 
from  the  floor  series  the  entire  length 
of  the  transformer  warehouse.  The  ca- 

pacity of  the  crane  is  sufficient  for  the 

Looking  west  across  Orange  Avenue  from  the  entrance  to  the  pole  yard.     The  transformer  ware- 
house appears  at  the   left  and  the  general   supply  warehouse  to  the   right. 

mind  and  knowing  the  space  necessary 
for  transformer  storage  purposes  alone 
as  well  as  the  space  required  for  testing 
and  repair  facilities,  it  was  determined 
that  a  building  400  ft.  long  would  be 

largest  transformers  that  are  handled 
at  this  place.  Control  by  hand  line 
from  the  floor  makes  it  possible  for  one 
man  to  do  the  work  that  would  require 
two    or    three    with    a    cage-controlled 

Plot  plan  .ihowing   the  general   layout  of  the   industrial   yards  of  the   San    Joaquin    Light    &    Power    Corporation    at    Fresno,    Calif.      The    developed 
site  comprises   some   15^4    acres. 

formed  bars  provides  a  floor  capable  of 
carrying  the  heavy  loads  that  may  be 
imposed  upon  it  by  heavy  transformers 
and  the  stacking  of  small  transformers. 

In  order  to  hold  the  crane  span  down 
to  economical  limits  the  building  width 
rwas  selected  to  fit  the  crane  rather  than 
iviee  versa.       Slightly  over  18-ft.  clear- 

necessary    to    fulfill    the    requirements 
adequately. 

Station  transformers  requiring  addi- 
tional head  room  for  handling  are  pro- 

vided for  at  the  east  end  of  the  building 
where  the  floor  is  constructed  at  grade. 
A  spur  track  extending  into  the  build- 

ing at  this  end  facilitates  the  unloading 

crane.  Moreover,  the  safety  factor  is 

improved,  for  the  operator  knows  ex- 
actly what  he  wants  done  and  does  not 

have  to  depend  upon  signals  which  are 
easily  misunderstood. 

The  provision  made  for  expansion  and 
contraction  is  a  feature  in  the  construc- 

tion of  the  building  that  is  of  interest. 
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Owing  to  the  wide  range  between  sum- 
mer and  winter  temperatures  in  this  lo- 

cation, an  expansion  of  as  much  as  4  in. 
must  be  provided  for.  Otherwise  the 
recurring  stresses  would  wreck  the 
building  in  the  course  of  a  few  seasons. 
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Transformers  and  induction  regulators 
and  test  tables  are  arranged  along  the 
wall  while  the  high  tension  leads  are 
carried  overhead  on  swinging  brackets 
which  make  it  possible  to  reach  all  por- 

tions of  the  test  floor. 

The  old  transformer  storage  space   at  the  old  pole   yard. 

Two  expansion  joints  divide  the  build- 
ing into  three  separate  units,  thus  local- 

izing and  reducing  the  motion  to  be 
cared  for  at  any  one  place.  The  ex- 

pansion joint  is  constructed  at  a  column 
and  is  such  that  the  wall  may  slide  in 
a  slot  provided  in  the  column.  The  end 
of  the  wall  and  the  slot  are  metal-clad 
to  prevent  spalling  of  the  concrete  as 
movement  takes  place. 

Storage  tanks  providing  a  capacity 
of  12,500  gal.  for  new  transformer  oil, 
5,000  gal.  for  filtered  transformer  oil, 
5,000  gal.  for  unfiltered  transformer  oil, 
5,000  gal.  for  new  switch  oil,  and  2,500 
gal.  for  unfiltered  switch  oil  are 
mounted  on  reinforced  concrete  saddles 
about  40  ft.  from  the  south  wall  of  the 
building.  Sumps  in  each  tank  facilitate 
the  removal  of  any  water  that  might 
collect. 

A  complete  system  of  piping,  two 
rotary  pumps  and  a  filter  press  make 
possible  full  and  flexible  control  and 
use  of  the  oil.  Each  grade  may  be 
handled  independently  of  the  others  by 
proper  manipulation  of  the  valves.  All 
valves  and  the  oil-handling  macliinery 
are  located  in  the  central  section  of  the 
transformer  warehouse.  Gages  indicat- 

ing the  level  of  oil  in  the  various  tanks 
and  the  sections  of  tanks  where  the 
tanks  are  partitioned,  are  arranged  on 
the  wall  inside  of  the  warehouse  and 
adjacent  to  the  handling  equipment.  To 
facilitate  quick  control  of  oil  flow  and 
to  aid  the  operator  in  correct  valving,  a 
large  multi-colored  chart  of  the  system 
is  also  mounted  on  the  wall  near  the 
equipment.  Valve  numbers  on  the 
chart  correspond  to  the  numbers  on  the 
valves  themselves.  A  pipe  line  extends 
to  the  railroad  siding  for  unloading 
cars. 

Transformer-testing  equipment  is  set 
up  opposite  the  oil-handling  apparatus. 
Complete  over-all  tests  are  readily 
handled     with     this     test     apparatus. 

Adjacent  to  the  transformer  ware- 
house is  the  general  supply  warehouse. 

Dimensions  of  this  building  are  some- 
what different  from  those  of  the  trans- 

former warehouse  because  of  the  dif- 
ferent class  of  service  for  which  it  was 

designed.     The  building  is  60  ft.  wde. 
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floor  and  lower  truss  chord  provides 
economical  storage  space. 

Architecturally  the  building  is  simi- 
lar to  the  transformer  building,  with 

the  exception  of  the  full  length  plat- 
form on  each  side.  Windows  are  also 

arranged  to  provide  at  once  ample  light 
and  maximum  storage  space,  high  side- 
wall  windows  and  a  monitor  skylight 
of  Truscon  steel  sash  having  been 
adopted.  These  sidewall  windows  are 
glazed  with  21-oz.  clear  glass  and 
operated  for  purposes  of  ventilation  by 
means  of  torsion-type  mechanisms  and 
hand-wheels  located  at  a  convenient 
height  from  the  floor.  A  floor  4  ft. 
above  grade,  and  expansion  joints  in 
the  walls  the  same  as  in  the  trans- 

former building,  are  also  provided.  The 
40-ft.  open  platform  at  the  west  end 
of  the  building  is  complete  as  to  founda- 

tion and  arranged  to  receive  the  walls 
and  columns  of  a  future  addition  when 
it  is  needed. 
The  general  supply  warehouse  is 

fitted  out  not  only  for  general  storage 
purposes,  but  also  houses  the  salvage 
flepartment  and  the  printing  depart- 

ment. Steel  shelving  and  bins  are  pro- 
vided throughout  and  are  found  to  af- 

ford a  maximum  of  storage  space  and 
to  give  a  neat  appearance.  A  motor- 
operated  stacker  effects  economical  use 
of  floor  space  and  is  more  adaptable 
to  this  general  usage  than  a  crane.  The 
machine  is  capable  of  lifting  a  ton. 

Suitable  ofiice  and  lavatory  arrange- 
ments are  provided  in  both  buildings. 

Each  warehouse  is  served  by  a  standard- 
gage  spur  track  running  the  full  length 
of  the  building,  making  possible  the 
handling  of  several  cars  at  each  ware- 

house at  the  same  time  without  inter- 
ference. 

Facilities  for  storing  about  25,000 

poles  are  provided  at  the  company's 
pole  yard  located  just  east  of  the  ware- 

Showing  the   two   locomotive   cranes,   hoth    of   -which   in   this    case   happen   to  be   operating   on   the 
south-track.     Part  of  treating-plant  superstructure  is  seen  in  background  between  the  two  cranes. 

380  ft.  long,  30  ft.  Ugh  to  the  top  of 
the  fire  wall  and  has  a  40-ft.  open 
platform  at  the  west  end.  A  covered 
loading  platform  6  ft.  wide  runs  the 
full  length  of  the  building  on  each  side. 
Fourteen  feet  clear  headroom  between 

house  yards  across  Orange  Avenue.  The 
two  are  connected  by  a  standard-gage 
spur  track  and  two  driveways.  Three 
standard-gage  tracks  extending  the  full 
1,300-ft.  length  of  the  pole  yard  afford 
ready  transportation  access  to  all  parts 
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of  the  yard.  Two  of  these  tracks  are 
laid  one  on  each  side  of  a  main  central 
driveway  and  far  enough  apart  that 
the  two  10-ton  stiff-legged  steam- 
operated  locomotive  cranes  can  operate 
at  the  same  time  without  interference 

crew,  which  can  in  this  way  help  itself .    because     the      intermittent      operation 
to  what  it  needs  with  no  delay. 

Crossarms  are  manufactured  at  a  mill 
installed  for  the  purpose  near  the 
northwest  corner  of  the  yard  where  it 
is  handy  to  the  driveway  which  serves 
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Schematic  diajrram  of  piping  system  used  for  handling  transformers  and  switch  oil.  Provisions 
are  such  that  new  oil,  bad  oil,  and  filtered  oil  are  each  handled  entirely  separately  to  avoid 
adulteration.  In  filtering  bad  oil  a  portion  is  isolated  in  the  partitioned  tanks  and  circulated 
through  the  filter  until  it  is  of  a  quality  sufficiently  high  to  permit  its  being  either  pumped  into 

storage   or   into   use   as   the   case   may   be. 

and  also  permit  trucks  to  run  the  full 
length  of  the  central  driveway  without 
interfering  with  either  crane.  Curves 
and  switch  frogs  used  in  all  spur  tracks 
permit  the  operation  of  a  road  engine 
over  all  parts  of  the  tracks.  However, 
most  of  the  car-shunting  is  done  by  the 
steam  cranes.  Low  yard-type  switch 
stands  are  installed  throughout  the 
yards  to  prevent  their  being  struck 
when  handling  poles.  In  the  yards 
there  is  a  total  trackage  of  6,650  ft. 
375  ft.  of  which  the  San  Joaquin  Light 
&  Power  Corporation  built.  The  South- 

ern Pacific  railroad  laid  the  remaining 
6,250  ft.  under  contract. 
Modem  methods  and  equipment  are 

incorporated  in  the  new  pole-treating 
plant,  which  is  an  important  unit  of 
the  industrial  site.  Located  in  the 
center  of  the  yard,  the  plant  is  so  ar- 

ranged that  the  treating  tanks  are 
served  equally  well  by  either  crane  on 
either  of  the  central  tracks  or  may  be 
served  by  both  at  once.  The  plant  has 
capacity  for  treating  two  carloads  of 
poles  per  day.  Methods  of  treatment 
are  the  same  as  those  adopted  by  other 
modern  plants  for  the  butt-treatment  of 
poles  with  an  approved  grade  of 
creosote. 

Skids  are  installed  along  the  driveway 
near  the  entrance  to  the  pole  yard,  and 
on  these  skids  there  is  kept  a  stock  of 
treated  35-  and  40-ft.  poles.  These 
lengths  are  those  most  frequently  called 
for.  The  beds  of  the  skids  are  con- 

structed at  such  height  that  it  is  possi- 
ble to  roll  poles  from  the  skids  to  the 

waiting  trucks,  thus  making  unneces- 
sary the  use  of  the  crane  for  routine 

loading  of  poles.  This  feature  saves 
not  only  the  time  of  the  crane  and  its 
operator  but  also  the  time  of  the  line 

the  skids  and  conveniently  situated  with 
regard  to  the  other  facilities  of  the 
yard.  The  mill  is  housed  under  a  build- 

ing 40  ft.  by  200  ft.,  of  wooden  con- 
struction, open  sides  and  corrugated 

iron  roof.  One  end  of  this  building  is 
utilized  to  store  part  of  the  lumber  used 
for  crossarms,  and  the  other  end  houses 
two  cross-cut  saws  and  a  boring  mill. 
The  boring  mill  is  a  gang-operated  set 
of  bits  so  arranged  that  all  of  the  holes 
needed  in  an  arm  may  be  drilled  at  one 
time  and  with  one  operation.  A  roll 
conveyor  and  a  36-in.  gage  industrial 
railroad  serve  the  mill  and  lumber  stor- 

age yard  to  better  advantage  than  the 
continuous  conveyor  originally  planned. 

needed  in  conveyor  connection  between 
mill  and  yard  would  not  warrant  the 
first  cost  and  upkeep  of  a  continuous conveyor. 

Pipe  handling  and  storage  facilities 
are  provided  at  the  northeastern  corner 
of  the  pole  yard.  A  dipping  vat  28  ft. 
long  for  treating  the  pipe  and  a  36-in. 
gage  industrial  railroad  for  distributing 
to  storage  piles  after  treatment  are  the 
main  features  of  this  division. 

Miscellaneous  bulky  equipment  such 
as  cement  mixers,  trucks,  and  tractors, 
are  stored  under  a  200-ft.  open  shed 
located  where  it  does  not  interfere  with 
pole  storage. 

Bituminous  macadam  paving  to  the 
extent  of  80,000  sq.  ft.  is  laid  in  the 
yards  and  designed  to  give  access  to 
every  part  of  the  yard  and  to  every 
building  and  at  the  same  time  to  oc- 

cupy the  least  possible  space.  The  cen- 
tral driveway  in  the  pole  yard  is  laid 

between  the  two  tracks,  which  are  nec- 
essary for  the  operation  of  the  two 

cranes,  and  thus  utilize  space  that 
would  otherwise  be  useless.  Construc- 

tion of  these  roadways  was  handled  by 
the  corporation.  However,  due  to  not 
having  adequate  road-building  facilities, 
there  was  no  saving  effected  through 
this  effort,  and  the  results  were  not 
entirely  satisfactory. 

Fire  protection  has  been  given  promi- 
nence in  the  design  and  layout  of  the 

pole  yard.  Ten  hydrants  are  located  at 
convenient  intervals  throughout  the 
yard.  Each  hydrant  is  fed  by  a  6-in. 
lateral  from  a  12-in.  main,  which  is  laid 
down  the  central  driveway.  These 
laterals  are  all  less  than  170  ft.  long. 
Each  hydrant  is  covered  by  a  small 
wooden  house  4  ft.  by  4  ft.  in  size.  One 
hundred  and  fifty  feet  of  hose  is 
stored  on  a  shelf  in  each  one  of  these 
houses  and  is  hooked  up  to  the  hydrant 

ready  for  use  without  a  moment's  de- lay. The  arrangement  is  such  that  even 
the  most  remote  parts  of  the  pole- 
storage  space  may  be  reached  by  at 
least  two  lines  of  hose  without  any  de- 

lay and  with  equipment  just  as  it  is. 
Three  lines  can  be  brought  into  play  at 
most  points. 
Two  Foamite  chemical  engines  are 

kept  at  the  boiler  house  in  the  center 
of  the  yard  for  use  in  quenching  oil  or 
creosote  fires.  Hand  extinguishers  dis- 

tributed throughout  all  of  the  buildings 

Fire  protection  becomes  an  item  of  extreme  importance  where  25,000  poles  are  kept  in  stock. 
Especially  is  this  true  when  most  of  them  are  creosote-treated.  Two  streams  are  shown  in  action 
above,    and   there   are   eight   more    available.      This    is    a   top    view   of    the   treating-plant    structure. 
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on  the  site  serve  as  auxiliary  equip- 
ment. A  Foamite  engine  kept  in  the 

transformer  warehouse  near  the  oil- 
handling  equipment  reduces  the  fire 
hazard  incident  to  the  storage  and 
handling  of  transil  oil.  Four  hydrants 
are  located  where  they  would  be  most 
effective  for  the  warehouse  premises. 
All  fire  lines  are  supplied  directly  from 
the  mains  of  the  Fresno  City  Water 
Corporation. 

Considerable  study  was  given  to  the 
general  arrangement  of  the  driveways, 
trackage  and  buildings  with  a  view  to 
providing  the  most  convenient  transpor- 

.  Motor-operated  portable  stacker  used  in  the 
general  supply  warehouse.  Service  outlets  are 
located  throughout  the  building  at  convenient 
location^:.  This,  together  with  the  flexible  cable 
carried  on  the  machine,  makes  possible  the  op- 

eration of  the  stacker  in  any  part  of  the  build- 
ing. The  machine  has  a  lifting  capacity  of 

2.000  lb.  and  is  more  convenient  and  econom- 
ical for  this  general  service  than  a  crane. 

tation  and  at  the  same  time  cut  up  the 
grounds  as  little  as  possible.  Plants 
and  equipment  of  other  companies  up 
and  down  the  Coast  were  studied,  and 
the  best  features  of  each  used  where 
adaptable  to  the  needs  of  this  company. 
The  lajrout  adopted  permits  access  to 
every  part  of  the  yards  by  road  and  by 
rail  in  an  efficient  manner. 

Trucks  coming  in  for  line  material 
drive  to  the  general  warehouse,  enter- 

ing ,  at  the  northern  gate  on  Orange 
Avenue.  After  loading  what  is  needed 
from  there,  they  proceed  to  the  trans- 

former warehouse  where  transformers 
are  secured,  if  necessary,  and  from 
there  out  the  southern  gate  on  Orange 
Avenue  and  directly  across  the  street 
into  the  pole  yard.  The  pole  skids  are 
located  just  inside  of  the  gate  at  this 
point,  and  after  picking  up  the  required 
poles  the  truck  is  piloted  out  past  the 
crossarm  mill  where  the  final  bit  of  ma- 

terial is  loaded.  Leaving  the  mill,  the 
truck  is  already  headed  for  the  north- 

ern gate  leading  from  the  pole  yard  into 
Orange  Avenue.  This  continuous-circuit 
effect  in  loading  line  trucks  saves  time 
and  effort  and  avoids  all  back-tracking. 

The  industrial  yards  have  been  in 
operation  for  about  a  year,  and  the 
supplies  division  has  not  had  one  com- 

plaint from  construction  or  operating 
crews  regarding  service  conditions. 
Further,  the  assembling  of  all  mate- 

rials at  one  location  has  made  possible 
a    material    reduction    in    the    cost    of 

handling  and  distributing  supplies. 
During  1924  about  $1,650,000  worth  of 
material  was  handled  through  the 
yards.  Poles  to  the  value  of  $250,000 
were  issued  during  the  year.  Trans- 

formers, wire,  and  general  construction 
supplies  made  up  the  balance  of  the 
above  figure. 

Qcared  Roller 
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-Handle 
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keep  Mop  in  place. 

Schematic   diagram  of  the  roller  system   used  in  the  system  map   cabinet   described   in   the   accom- 

panying   article. 

Continuous  Roller  Map  Mounting 

Handy  for  Substation 
A  handy  means  of  mounting  a  map 

of  the  system  of  the  Great  Western 
Power  Company  is  in  use  at  the 
Brighton  substation  of  that  company. 
In  this  case  the  several  map  sections 
necessary  to  cover  all  of  the  major  por- 

tion of  the  company's  transmission  have been  mounted  upon  a  strip  of  heavy 
cloth  and  properly  matched  up  to  form 
a  continuous  map.  This  strip  is  end- 

less and  runs  on  two  rollers  mounted  in 

a  cabinet  as  shown  in  the  accompany- 
ing illustrations.  The  operating  mechan- 
ism consists  merely  of  a  small  sprocket 

wheel  attached  to  one  end  of  the  upper 
roller  and  a  similar  sprocket  mounted 
lower  dovim  on  the  side  of  the  cabinet 
where  it  is  within  convenient  reach  of 
the  operator.  A  small  chain  connects 
the  two  sprockets. 

The  cabinet  is  about  seven  feet  high 
and  six  feet  wide,  and  provides  an  in- 

expensive and  handy  medium  of  sup- 
port for  transmission  maps.  Any  de- 
sired portion  of  the  map  may  be  rolled 

into  view  with  but  a  moment's  effort. 
Due  to  the  continuous  cloth  mounting,  it 
is  not  necessary  to  roll  the  map  in  any 
one  particular  direction. 

Roller-map  cabinet  devised  to  accommodate  the 
system    map   for   the   convenience   of   the   opera- 

tors   at    the    Brighton    substation    of    the    Great 
Western    Power    Ckjmpany. 
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IDEAS  FOR  THE  CONTRACTOR 

Wiring  Residences  for  Electric 
Service 

By  G.  Walter  Spencer 

Proprietor,  Spencer  Electric  Company, 
Oakland,    Calif. 

The  1924  building  program  of  the 
United  States  is  estimated  at  about 
six  billion  dollars.     Of  this  estimate — 

4.1  per  cent  is  for  public  buildings 
6.7  per  cent  is  for  churches 
7.6  per  cent  is  for  hospitals 

10.2  per  cent  is  for  oflGces 
12.7  per  cent  is  for  industrial  plants 
19.7  per  cent  is  for  schools 
3S.9  per  cent  or    approximately    $2,332,000,000 

is  for   residences 

Recently  an  effort  has  been  made  by 
the  electrical  industry  to  have  the  wir- 

ing of  residences  total  3  per  cent  of  the 
total  cost  of  the  building.  Assuming, 
for  the  sake  of  argument,  that  this  3 
per  cent  figure  has  not  yet  been  reached 
but  that  a  2  per  cent  figure  might  be 
taken  as  a  fair  average,  this  building 

program  of'  $6,000,000,000  should  show a  total  wiring  expenditure  of  $46,640,- 
000.  It  seems  fair  to  use  this  2  per 
cent  figure  on  account  of  the  fact  that 
the  ratio  of  wiring  expense  to  total 
building  costs  has  been  constantly  in- 

creasing due  to  the  fact  that  better 
wiring  jobs  have  been  done  and  that 
residences  have  been  more  completely 

wired  for  electric  service.  For  example, 
a  residence  wiring  job  in  a  modest 
house  that  four  years  ago  at  the 
highest  wiring  prices  would  have  cost 
about  S75,  today  is  bringing  more  than 
$7-5  due  to  additional  brackets,  outlets, 
convenience  outlets,  wiring  for  electric 
ranges,  electric  heaters,  etc.  It  should 
be  borne  in  mind  that  this  is  true 
despite  the  price  reductions  in  the  cost 
of  materials  that  have  taken  place 
within  that  period.  The  value  to  the 
consumer,  that  is  to  say,  to  the  owner 
or  tenant  of  the  premises,  of  adequate 
facilities  for  complete  electrification  of 
the  home  has  been  proved  so  often  that 
the  electrical  contractor  who  makes  a 
specialty  of  taking  jobs  purely  on  a 
low  price  basis  is  no  longer  in  favor. 
At  too  great  a  cost,  the  home  owner 
has  learned  that  cheapness  seldom 
brings  satisfaction.  The  cost  of  this 
lesson  has  been  borne,  too,  by  the  con- 

tractor-dealers, who  have  learned, 
greatl}^  to  their  sorrow,  that  low  price 
\viring  jobs  not  only  did  not  show 
them  a  profit  on  the  work  they  had 
so  taken  but  that  these  jobs  kept  the 
contractor-dealer  from  making  the  le- 

gitimate profit  to  which  he  was  en- 
titled on  an  adequate  installation.  This 

type  of  contractor-dealer  has,  too,  fallen 
into  disrepute  in  trade  circles,  has  gen- 

erally fallen  behind  in  the  payment  of 

his  bills,  and  has  altogether  become  an 
undesirable  member  of  the  electrical 
fraternity.  He  has  also  lost  caste  in 
the  eyes  of  the  home  o\^Tier  and  has 
generally  gained  a  reputation  of  being 
an  undesirbale  person  with  whom  to 
do  business. 

In  striking  contrast  with  this  type 
of  contractor-dealer  is  the  man  who  has 
studied  his  business,  has  given  heed  to 
the  growing  demand  for  electrical  ser- 

vice in  the  home,  who  has  kept  pace 
with  that  demand  and  instead  of  trying 
to  cheapen  each  job,  has,  instead,  tried 
to  sell  the  home  owner  the  most  com- 
pleteljf  electrified  home  possible,  know- 

ing that,  while  to  do  this  would  un- 
doubtedly result  in  a  much  higher  bid 

than  that  of  some  cheap  competitor, 
the  ultimate  satisfaction  to  the  owner 
of  the  property  would  be  sufficiently 

great  to  justify  any  effort  the  contrac- 
tor might  put  forth  toward  raising  the 

standard  of  installation.  The  really 
alert  contractor-dealer  has  not  alone 
been  satisfied  with  maintaining  code 
standard  of  installation  such  as  exclus- 

ively conduit  wiring,  enclosed  entrance 
switches,  etc.,  but  he  has  gone  further 
and  has  induced  the.  home  owner  to  in- 

stall lighting  and  convenience  outlets 
in  places  where  they  were  not  origin- 

ally specified.  He  has  done  this  in 
order  that  the  owner  might  have  the 
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Qood  home  lighting  is  the  essential  part  of  lioing 

Electric  LigKtinq  Fixtures 
Ii7e  will  gladly  help  you  plan  and  o^er  our  expert  services. 

Front  side  of  estimate  sheet  used  by  Spencer  Electric  Company,  Oakland, 
Calif.  Note  that  detailed  specifications  of  all  outlets  for  each  room  are 
clearly  shown   and  that  the  total  is   also  given  as   a  cheek. 

All  work  to  be  done  in  a  good  and  workmanlike  manner,  and  in  accordance  with  the  ordinances,  if  «ny 

there  be.  of  the  citv  in  which  it  ia  to  be  performed,  and  with  the  lawa  of  the  State  of  California,  and  when 

not  covered  by  snch  ordinances  and  laws,  the  roles  of  the  National  Board  of  Fire  Underwriters  shall  apply. 

Should  there  arise  anv  condition  to  necessarily  hinder  carrying  on  the  work  as  specified  and  ordered, 

and  over  which  the  Spenceh  EtECXHic  Company  has  no  control,  the  Spz.vceh  Elrctric  Cohpanv  is  at 

once  entitled  to  and  must  be  paid  on  demand  an  amount  not  less  thnn  eighty  (mfc)  per  cent  of  the 

estimated  cost  of  work  that  has  been  performed  and  material  furnished,  and  that  the  balance  of  the 

estimated  cost  of  work  performed  and  material  furnished  mi.^^t  be  paid  within  sixty  (60)  days  from  date 

of  notice  by  the  SpENrRit  Electsic  Company  of  their  inability  to  further  proceed  with  the  work. 

In  the  event  of  the  failure  lo  pay  anv  insUUment  or  installments  on  the  contract  price  herein  pro- 

vided for,  when  due,  then  the  Spencer  Electric  Company  at  their  option,  which  option  shall  «>°''n"^ 

diirinp  all  the  time  of  such  default,  mav  remove  from  the  premises  any  materiaLs  or  fixtures  that  shall 
..r  mav  have  been  in.stalled  therein  bv  them  or  delivered  by  them  to  the  premises,  and  may  apply  the 

value  of  sodi  mHtcrials  or  t5xti!re-s  so  removed  on  account  of  any  indebtedness  due  them  on  the  contract. 

T"ie  option  herein  provided  for  shall  be  in  addition  to  any  and  all  other  remedies  the  Spencer  Electric 
Company  may  have  to  enforce  their  contract,  either  in  law  or  equity. 

The  Spencer  Electiuc  Coup.ksy  is  not  familiar  with  the  condition  of  the  legal  title  to  the  proper^ 

covered  by  this  agreement,  and  if  at  tlie  time  of  the  execution  of  this  agreement  or  ol  any  Uroc  prior  to  the 

acinal  commencement  of  work  bv  the  Spencer  Electric  Company  under  this  contract  it  should  appear 

that  there  is  a  trust  deed,  mortgage  or  judgment  lien  upon  said  property,  or  said  property  is  subject  to  a 

first  mortgage  or  first  deed  of  trust,  then  and  in  that  event  the  Spencer  Electric  Company  may,  at  their 

option,  refuse  to  further  proceed  with  the  work,  and  the  Spencpr  Electric  Company  shall  in  no  way  be 

liable  for  anv  damages  whatsoever  bv  reason  of  such  refusal  In  the  event  the  Spencer  Electbic  Com- 
pany shall  abandon  tlic  work  for  either  of  the  reasons  above  staled,  or  in  the  event  of  loss  by  fire,  the 

price  mentioned  herein  tor  the  completed  work  shall  le  disregarded  and  payment  in  full  for  all  work  done 

to  that  Ume  shall  be  immcdiatclv  due  and  payable,  the  value  of  such  uncompleted  work  to  be  detennincd  on 

the  b.isis  of  die  cost  of  labor  and  materia!  as  specified  in  Pacific  Coast  Electrical  Data  and  Sales  Book. 

1  f  suit  be  commenced  or  other  legal  proceedings  be  taken  to  enforce  the  payment  of  any  amount  due 

under  this  contract,  a  sum  equal  to  twc'iity-fivc  (25%)  per  cent  of  the  amount  of  this  contract  shall  be added  to  such  amonnt  for  attorney's  fees. 

Pavment  for  roiigliing-in  work  or  allowing  later  work  to  proceed  shall  constitute  an  acceptance  of 

the  roughing-in  work  as  satisfactorv  and  no  claim  shall  be  made  against  the  Spencer  Electric  Company 

for  damages  or  errors  after  the  work  has  been  passed  by  the  City  Inspector  -Roughing-in"  work  inclodea 
onlv  work  necessary  to  pass  ■'roughing-in"  inspection  under  the  ordinance,  laws  or  rules  governing  the 
work.  The  Spence'r  Electric  Company  shall  not  be  responsible  for  damage  to  fixtures  after  they  are 
installed  The  Spencer  Electric  Company  shall  not  be  held  liable  for  any  loss,  damage  or  delays  occa- sioned bv  fires,  strikes  or  other  causes  bevond  their  control 

Any  change  in  the  location  of  an  outlet  from  that  sho 
constitute  an  extra  outlet,  payment  for  which  shall  be  ma 
and  Sales  Book 

I  plans,  or  . 

specified  ii 

^  originally  agreed  apoa,  shall 
Pacific  Coast  Electrical  DaU 

iperty  of  any  kind  or  character 
e  been  placed  by  the  Spencer 
.11.  floor  or  foundation,  shall  not 

property  of  tlie  Spencer  Blectwic 
layments  made  under  this  agreement 

hall  he  applied  first  to  the  payment  for  labor,  and  secondly  to  the  payment  for  material  affixed  to  said 
premises,  and  the  reniainder  to  the  payment  for  fixtorea.  appliances,  equipment,  switches,  and  other  property 
furnished  or  owned  by  the  Spencer  Electric  Comp,\nv 

All  appliances,  equipment,  fixtures,  switches,  and  other  material  or 
whatsoever,  which  mav  he  removed  from  the  structure  upon  which  they 

Electric'  Company  under  this  agreement,  without  the  destruction  of  anj 
he-considered  as  affixed  to  the  said  premises,  and  shall  remain  tl 
Company  until  full  payment  for  same  shall  have  been  made       All 

Reverse  side  of  form  used  by  Spencer  Electric   Company,   Oakland,   Calif. 
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most  truly  convenient  use  of  electricity 
at  any  spot  in  the  home  where  electrical 
application  might  be  desired.  He  has 
also  made  provision  for  the  future  use 
of  additional  electrical  equipment.  For 
example,  in  those  cases  where  the  owner 
of  the  property  was  not  yet  ready  to 
use  electricity  for  cooking  or  heating, 
the  conscientious  contractor-dealer  has 
induced  the  owner  at  least  to  put  in 
conduits  to  the  various  rooms  at  the 
time  of  constiniction  so  that  in  the  fu- 

ture when  it  might  be  desired  to  apply 
electricity  on  a  larger  scale  to  the  do- 

mestic life  of  the  occupants,  the  ex- 
pense of  installation  would  be  very  ma- 

terially lessened. 
A  contractor-dealer  who  is  really  in- 

terested in  putting  the  best  possible  job 
in  a  residence  will,  instead  of  taking 
the  meager  plans  and  speciiications 
usually  furnished,  get  in  touch  with  the 
o\vner  of  the  property  and  go  over  the 
plans  room  by  room  explaining  in  de- 

tail just  where  outlets,  floor  plugs, 
switches,  bells  and  other  calls  and  all 
electrical  features  should  be  located. 
He  will  also  explain  the  purpose  of  each 
of  these  various  devices  in  order  that 
the  property  owner  may  make  an  intel- 

ligent decision.  Owing  to  the  fact  that 
architects  are  generally  not  fully  in- 

formed as  to  the  proper  application 
of  electricity  in  the  home,  it  is  almost 
always  possible  to  put  in  one  or  more 
extra  outlets  in  the  laundry,  kitchen, 
dining  room,  living  room  and  so  on. 
These  additional  outlets  should  be  care- 

fully plotted  out  on  the  plans  and  the 
reason  for  recommending  them  should 
be  carefully  explained. 

Not  the  least  important  part  of  a  con- 
tractor-dealer's work  is  to  have  an  ade- 

quate and  complete  estimate  sheet.  This 
is  necessary  in  order  that  nothing  be 
left  off  and  also  that  no  necessary 
computations  be  omitted  in  figuring  the 
cost  and  selling  price  of  the  job.  For 

a  contractor's  own  protection  he  should use  a  contract  bid  form  of  estimate. 
This  form  is  in  effect  a  lease-contract 
and  contains  very  clearly  established 
terms  of  payment  as  well  as  a  com- 

plete outline  of  the  material  and  labor 
to  be  furnished,  together  with  the  net 
selling  price  of  the  job.  The  contract 
bid  form  is  signed  by  the  contractor 
and  is  also  signed  by  the  one  accepting 
the  bid,  and  provision  is  made  in  the 
terms  of  the  contract  for  the  protec- 

tion of  the  contractor  as  to  appliances, 
equipment  and  other  material  which 
may  be  removed,  if  necessary,  without 
destruction  of  the  wall,  floor  or  founda- 

tion. This  is  an  extremely  important 
provision  of  the  contract  and  consti- 

tutes a  big  item  of  protection  on  those 
jobs  which  become  financially  involved. 
I  have  in  mind  the  case  of  a  contractor- 
dealer  who  had  over  $900  worth  of 
equipment  on  a  job  when  the  general 
contractor  got  into  financial  trouble. 
The  net  result  was  that  at  the  bankrupt 
sale,  which  was  held  some  time  later, 
it  was  necessary  for  the  electrical  con- 

tractor to  appear  and  buy  back  his  own 
material  at  a  cost  of  approximately 
$200.  It  hardly  seems  necessary  to 
enumerate  the  various  expenses  which 
he  had  to  absorb  on  this  job  such  as 
overhead,  interest,  labor,  lack  of  profit 
and  so  on,  all  of  which  would  have  been 
eliminated  had  the  job  been  done  under 
a  contract  bid.  Figures  1  and  2  show 
the  form  used  by  the  Spencer  Electric 
Company  in  rendering  estimates.  This 
form  has  been  found  very  satisfactory 
in  practice  over  a  period  of  several 
years. 

Many  Electric  Apartment  Houses 
in  Sacramento,  Calif. 

Electrical  contractor-dealers  have  a 
splendid  opportunity  for  increasing  the 
volume  and  improving  the  character  of 
their  work  by  selling  the  idea  of  com- 

plete apartment  house  electrification. 
There  are  now  so  many  all-electric 
apartment  houses  that  owners  and 
builders  are  generally  found  to  be  in  a 
very  receptive  mood.  The  return  to  the 
contractor  justifies  the  effort  expended 

Advantages  of  Membership  in  the 
California  Electragists 

By  Walter  F.  Price, 
Executive  Secretary,   California  Electragists. 

It  is  repeatedly  asked  by  electrical 
contractors  and  dealers,  "What  can  I 
get  out  of  membership  in  the  Califor- 

nia Electragists,  and  what  are  the  bene- 
fits that  I  am  not  already  receiving?" A  trade  association  is  based  on  this 

fundamental  principle:     No  one  man  in 

yome    of    the    apartment    houses    of    Sacramento.    Calif.,    that   have    recently    been    fully    electrified. 
Wiring  for  electric  ranges,   water   heaters   and  air   heaters   has   been   installed. 

and  a  satisfactorily  equipped  electrical 
apartment  house  paves  the  way  for 
future  wiring  business  of  similar  nature, 
ture. 
That  apartment  house  owners  of 

Sacramento,  Calif.,  realize  the  value  of 
electrical  equipment  is  well  proved  by 
the  accompanying  pictures  of  electrical 
apartments  in  that  city.  The  Florence 
Delahunty  apartments,  at  Forty-second 
and  J  Streets,  contain  four  4-room 
and  four  5-room  apartments.  These 
are  completely  electrical,  each  being 
equipped  with  a  Hotpoint-Hughes  Su- 

per-Automatic electric  range,  three  3%- 
kw.  Wesix  flush  type  electric  air  heat- 

ers and  one  2%-kw.  Wesix  portable  air 
heater.  A  7%-kw.  Wesix  water  heater 
connected  with  a  200-gallon  storage 
tank  provides  a  central  water  heating 
plant  for  all  of  the  apartments. 

The  Edith  Grove  apartments  at  1617 
I  Street  contain  twelve  2-  and  3-room 
apartments.  Each  is  provided  with  a 
Standard  electric  range,  and  each  room 
is  equipped  with  a  1.000-w.  convenience 
outlet  for  portable  air  heaters. 
The  Lauppe  apartments  at  1321  K 

Street  were  recently  completed.  They 
are  located  in  the  rear  of  the  store  and 
apartment  building  erected  by  Frank 
Lauppe  several  years  ago.  There  are 
twenty-two  2-room  apartments,  and 
each  is  equipped  with  a  Standard  elec- tric range. 

Denver  Contractors  Issued  Licenses. — 
Contractors'  licenses  have  been  issued 
in  Denver  recently  to  W.  H.  F'ck.  oper- 

ating as  the  Castle  Electric  Company, 
and  to  C.  W.  Macy,  1462  South  York 
Street.  Walter  Coburn,  who  has  been 
operating  a  contracting  business  from 
his  own  home  for  several  years,  will 

shortly  open  a  retail  store  at  50  Broad- way. 

business  can  accomplish  as  much  alone 
as  a  group  of  men  in  the  same  business 
can  accomplish  through  united  effort.  It 
is  rapidly  becoming  recognized  among 
business  men  that  unless  a  man  is  affil- 

iated with  his  trade  associations  in  a 

substantial  way  there  must  be  some- 
thing wrong  with  his  business  policies, 

he  is  an  obstructionist  in  his  line,  or  he 
is  considered  too  unreliable  by  his  com- 

petitors to  be  accepted  as  a  member  of 
the  association.  There  is  also  the  type 

who  is  always  looking  for  a  "free  ride," continually  expecting  to  cash  in  on  the 
other  fellow's  development  efforts.  No man  in  business  can  afford  to  be  avoided 

by  his  community  for  lack  of  member- 
ship in  his  trade  associations.  "Every 

man  owes  some  of  his  time  to  the  up- 
building of  the  profession  to  which  he 

belongs." 
The  Association  of  Electragists,  In- 

ternational, is  organized  for  the  protec- 
tion and  upbuilding  of  the  contractor- 

dealer  branch  of  the  electrical  industry. 

A  member  may  expect  out  of  the  asso- 
ciation proportionately  what  he  puts  in. 

A  hasty  glance  over  the  list  of  active 
association  members  will  soon  convince 

that  they  are  the  most  successful  con- 
tractors and  dealers  in  the  business. 

Membership  in  the  California  Electra- 
gists, which  is  affiliated  with  the  inter- 

national association,  includes  member- 
ship in  the  Association  of  Electragists 

without  further  cost  and  with  it  all  of 
the  rights  and  privileges  to  the  use  of 

the  registered  trademark,  "Electra- 
gist,"  which  is  rapidly  becoming  a  na- 

tional emblem  of  responsibility  for  the 
contractor  and  dealer,  technical  data, 
cost  records  and  business  helps  pre- 

pared by  experts  for  members  of  the 
association. 

The  word  "Electragist"  was  designed 
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for  the  Association  of  Electragists,  In- 
ternational, from  the  Greek  words 

meaning  "He  who  leads  electrically," 
and  is  defined  as  "an  active  leader  in 
the  business  of  high-grade  electrical 
contracting  and  retailing,  who  is  a 
member  of  the  Association  of  Electra- 

gists, International."  This  trademark 
is  zealously  protected  by  the  associa- 

tion for  the  benefit  of  its  members.  In 
districts  where  it  has  been  in  use  the 
public  seeks  an  Electragist  because  of 
his  responsibility  as  an  active  leader  in 
the  community  and  his  reputation  for 
dependable  service. 

It  is  only  through  the  state  and  na- 
tional association  that  tilings  can  be 

accomplished  in  a  big  way,  such  as 
dealings  with  other  branches  of  the 
industry  and  representation  on  the  com- 

mittee that  drafts  the  National  Elec- 
trical Code.  AVithout  such  an  organi- 
zation to  take  up  recommendations  on 

code  matters,  the  electrical  contractors 
would  be  helpless  and  would  have  to 
content  themselves  with  just  what  is 
handed  to  them  in  the  Code.  The  so- 
called  15-ampere  unlimited  branch  cir- 

cuit in  the  1923  Code  is  a  good  exam- 
ple of  what  they  have  to  accept  against 

their  wishes.  An  active  Code  Commit- 
tee, under  the  chairmanship  of  A.  Penn 

Denton  of  Kansas  City,  is  now  at  work 
on  Code  matters,  and  with  representa- 

tion on  the  executive  committee  of  the 
Association  of  Electragists  and  the 
local  code  committee  Electragists  have 
a  voice  in  the  matter  and  look  forward 
to  further  benefits. 

The  jobbers  are  well  organized,  the 
manufacturers,  and  the  power  compan- 

ies. Why  then  should  the  contractor- 
dealer  be  the  weak  link  in  the  business 
and  continue  to  take  dictation  from  the 

rest  of  the  industry?  "In  unity  there 
is   strength." 

English  Contractors'  Association 
Protects  Its  Membership 

Electrical  contractors'  trade  associa- 
tions are  growing  in  number  and 

strength  in  nearly  every  section  where 
the  contracting  business  exists.  There 
are  numerous  strong  contracting  or- 

ganizations in  the  United  States,  and 
England  now  has  an  organization  of 
this  nature.  The  conditions  for  admis- 

sion to  this  organization,  the  National 
Register  of  Electrical  Installation  Con- 

tractors, are  considerably  more  rigid 
than  is  common  in  this  country.  The 
following,  taken  from  a  letter  from  the 
secretary  of  the  National  Register  of 
Installation  Contractors  indicates  most 
clearly  that  membership  in  this  organ- 

ization is  not  a  thing  easily  obtained. 
A  contractor  must  measure  up  to  a  very 
clearly  defined  standard  before  he  can 
gain  admittance  to  the  ranks  of  the 
association. 

"Briefly,  this  Association  has  been 
formed  for  the  purpose  of  supporting 
bona  fide  installation  contractors  and 
the  suppression  of  the  bogus  ones,  and 
we  have  a  certain  standard  of  qualifi- 

cation which  every  applicant  for  regis- 
tration must  possess.  These  applica- 

tions are  thoroughly  sifted  both  by  the 
Executive  in  this  office,  and  a  Local 
Advisory  Committee  composed  of  a 
representative  of  the  Supply  Industry, 
the  Institution  of  Electrical  Engineers, 
and  of  the  Electrical  Contractors'  As- 

sociation respectively,  functioning  in 
the  District  from  which  the  application 
is  made.     If  the   report  of  this   Local 

Advisory  Committee  is  satisfactory,  the 
application  is  again  considered  by  a 
Scrutinising  Committee  in  this  office, 
who,  if  satisfied,  recommend  the  appli- 

cation to  the  Executive  for  acceptance, 
and  acceptance  generally  follows.  If 
the  Local  Advisory  Committee  do  not 
recommend  the  application,  they  are  re- 

quested to  state  fully  why,  and  this  re- 
port comes  before  the  Scrutinising 

Committee  who  being  satisfied  put  in 
a  recommendation  to  the  Executive 
that  it  should  not  be  accepted,  and  it 
generally  follows  that  this  happens, 
but  the  point  that  I  am  making  here, 
is,  that  every  effort  is  made  by  the  Ex- 

ecutive to  protect  a  legitimate  con- 
tractor, and  that  three  sets  of  officials 

have  to  be  satisfied  one  way  or  another 
as  to  whether  the  applicant  shall  be, 

or   shall   not  be   accepted." 

Motor    Company    Aids    Improve- 
ment In  Wiring  Conditions 

Electrical  contractors  are  striving 
through  their  associations  and  indi- 

vidually to  improve  general  trade  con- 
ditions. As  a  contribution  to  this 

movement  the  Pacific  Electric  Motor 
Company,  Oakland,  Calif.,  has  recently 
issued  a  four-page  circular  for  distri- 

bution to  builders,  home  owners,  in- 
dustrials and  others  who  may  require 

electric  wiring  service.  The  first  and 
second  pages  of  this  circular  are  re- 

prints from  the  recently  enacted  pro- 
visions of  the  Oakland  electrical  or- 

dinances, which  became  effective  on 
Jan.  1,  1925.  The  other  two  pages  con- 

tain comments  stressing  the  need  for 
emplojing  qualified  firms  for  electric 
work  and  the  necessity  for  complying 
with  the  ordinance  together  with  this 
statement,  "Published  by  the  Pacific 
Electric  Motor  Company  as  a  contribu- 

tion to  the  movement  for  better  electri- 

cal work." 

Post  Office  Department  Rules  on 
Apartment  Letter  Boxes 

It  has  for  some  time  been  customary, 
at  least  in  the  West,  for  the  electrical 
contractor  to  install  the  door  call  or 
door  telephone  and  mail  box  system. 
The  increase  in  the  number  of  apart- 

ment houses  has  resulted  in  an  in- 
creased number  of  manufacturers  of 

apartment  house  letter  boxes,  and  there 
have  been  produced  many  widely  vary- 

ing types  and  styles.  Some  of  these 
types  have  been  well  adapted  to  the 
purpose  of  the  Post  Office  Department, 
while  others  have  occasioned  the  car- 

riers considerable  delay  and  inconven- 
ience. 

This  latter  fact,  together  with  the 
fact  that  receptacles  provided  for  the 
receipt  and  delivery  of  mail  and  the 
mail  deposited  therein  have  the  pro- 

tection of  the  law  against  injury,  de- 
struction and  theft,  caused  the  Post 

Office  Department  to  issue  uniform 
regulations  for  the  installation  of 
apartment  house  letter  boxes.  These 
regulations,  of  course,  are  effective 
where  apartment  house  or  hotel  man- 

agement has  not  arranged  that  mail  be 
delivered  at  the  office  or  desk  for  dis- 

tribution by  its  employees,  and  the  reg- 
ulations apply  to  apartment  houses, 

family  hotels  and  flats  containing 
three  or  more  apartments.  In  order 
No.  9596  from  the  office  of  the  Post- 

master General,  it  is  decreed  that  such 
mail  receptacles  shall  be  arranged  in 
groups  of  such  number  as  may  be 
practicable,  each  group  to  be  equipped 
with  a  master  door,  on  the  opening  of 
which  the  entire  group  of  receptacles 
is  accessible  for  the  deposit  of  mail  by 
the  carrier.  The  master  door  shall  be 
secured  by  a  lock  furnished  by  the 

Post  Office  Department  for  use  as  long- 
as  mail  is  delivered  by  letter  carrier 
and  the  key  of  the  lock  shall  be  in  the 

(This  sheet  Is  an  exact  reprint  ol  the  first  leaf  at  the 
Rotes  Governing  Electrical  Construction  In  Oakland, 
which  has  Just  been  Issued  by  the  Electrical  Depart- ment.) 

SPECIAL  NOTICE  TO  THE  PUBLIC. 

It  should  be  clearly  understood  that  the^e  rules  and 
regulations  do  nol  conslilule  complete  specilicalions  for 
electrical  work  or  in^lallalions.  They  simply  prescribe  and 
establish  a  reasonable  minimum  standard  of  safely.  In- 
speelions  are  made  only  lor  the  purpose  and  to  the  eslent 
of  determining  that  the  minimum  requirements  have  been 
met.  Specifications  tor  eleclrical  installations  arc  not  com- 

plete when  Ibey  simply  require  compliance  with  municipal 
or  other  regulations  without  specifying  further  details. 

The  suitability,  operating  efficiency,  convenience,  finish, 
appearance,  and  value  of  an  electrical  installation  may  be 
varied  or  affected  in  many  respects  without  departure  from 

any  prescribed  regulation. 
Numerous  details  which  may  so  affect  the  design  or  qual 

ity  of   an   installation  cannot   properly  bi 
requirements  ol  any  safety  regulations.     All 
materials,    devices,   etc..   which    are    approved    lor   a   given, 
purpose -arenol  ol  equal  merit  or  value.     Approval  simply  \ 
means  that  they  meet  the   prescribed  minimum  standards./ 

Hence,  in  a  case  where  there  are  no  detailed  electrical 
plans  or  specificalions  upon  which  all  bids  are  based  alike, 
and  two  or  more  proposals  are  submitted. _Lhe  mere  fact  thai 
the  work  covered  by  either  or  all  of  the  proposals  will  com. 
ply  with  the  regulations  and  pass  inspection  gives  no  assur  . 
anre  that  the  proposed  installations  are  of  equivalent  value 
or  that  they  will  afford  an  equa^  degree  of  satisfaction  to 
the  owner  or  user* 
To  be  sure  of  obtaining  an  installation  that  will  fully  meet 

his  individual  needs  and  requirements,  the  owner  should 
have  the  work  planned  and  have  it  installed  by  trustworthy 
and  responsible  parlies  who  are  properly  qualified  to 
handle  the  particular  work  which  they  undertake.  A  cer- 

tificate of  inspection  should  invariably  be  required  upon 
completion  of  the  work. 

It  is  urgently  recommended  that  future  extensions  or 
increases  of  load  be  anticipated  when  possible,  and  that 
provision  be  made  lor  Ihem  in  the  initial  installation, 
particularly  in  the  inslallaiion  of  services,  main  feeders, 
and  distributing  centers.  The  cost  of  making  such  pro- 

visions in  the  initial  installation  is  usually  small  as  com- 
pared with  the  cost  of  future  reconstruction  or  replacemenl- 

NOTE— irde/e  is  so  much  real  foad  /or  iJoug*i  i 
above  ihni  ire  could  not  rcjrairi  Irorn  reprinting  it  /i 
benefil  ol  any  one  caniemplntinp  the  instnllalron  of  eleclric- 

nl  icnrlt.)     e  e    motoh  cr\ 

he  design  or  qual-  . 
e  included  in  the  J 
til  of  the  methods,! 
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HERE    IT   IS    BOILED   DOWN 

THE  NEW  RULES 

DO  NOT  SERVE  AS  A  SPECIFICATION' 

THEY  ONLY  PRESCRIBE  MINIMUM 

REQUIREMENTS 

COMPLIANCE  WITH  THEM  DOES  NOT 
NECESSARILY  MEAN 
A  SATISFACTORY  JOB 

PROPOSALS  WHICH  SIMPLY  SPECIFY 
COMPLIANCE  WITH  RULES  MEAN 
NOTHING  AS  REGARDS  THE  VALUE 
AND  WORKABILITY  OF  THE  JOB 

HOW  TO  BE  ASSURED  OF  THE  PROPER 
KIND  OF  JOB. 

A  FEW  LINES  OF  ADVICE  WHICH  WILL 
SAVE  YOU  TROUBLE  AND  MONEY, 

IF  HEEDED. the 

Inside  pages  of  circular  issued  by  Pacific  Electric  Motor  Company,  Oakland,  Calif.,  and  designed 
to  stress  the  need  for  better  electrical  v/ork.  The  left  page  is  a  reprint  from  the  Rules  Gov- 

erning Klectrical  Construction  in  Oakland,  and  the  right  page  sums  up  the  meaning  of  the  rules. 
This   circular   has    been   distributed   in   large   numbers  to  those   who   may   have   occasion   to    require electrical    work. 

I 
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custody  of  postal  employees.  The 
doors  to  the  individual  letter  boxes 
shall  be  secured  by  satisfactory  locks, 
with  a  sufficient  number  of  key  changes 
to  prevent  the  opening  of  other  letter 
boxes  by  the  use  of  the  key  of  any 
letter  box.  Each  receptacle  shall  be 
identified  by  a  number  and  shall  have 
affixed  to  the  interior  where  it  can 
easily  be  read  by  the  carrier  when  the 
master  door  is  open,  a  list  of  the  names 
of  the  persons  receiving  mail  through 
such  receptacles.  All  receptacles  must 
be  of  sufficient  capacity  to  receive  long 
letter  mail,  as  well  as  certain  maga- 

zines which  are  approximately  18  in. 
in  length.  The  minimum  permissible 
length  of  mail  to  be  received  is  12  in. 

It  is  specified  that  groups  or  batteries 
of  mail  receptacles  should  be  as  large 
as  consistent  with  space  available  for 
construction,  but  in  no  case  shall  there 
be  less  than  6  such  receptacles  in  each 
group,  except  where  the  number  of 
apartments  is  less  than  6.  Receptacles 
are  required  to  be  placed  so  that  they 
will  be  adequately  lighted  and  the 
oviTiers  or  managers  of  apartment 
houses  are  required  to  keep  these  re- 

ceptacles in  good  repair.  It  is  permis- 
sible to  combine  telephone  units  with 

mail  receptacle  units,  provided  that  ac- 
cess to  the  telephone  unit  is  not  depen- 
dent upon  entering  the  mail  receptacle, 

and  the  mail  receptacle  must  not  be 
accessible  when  the  telephone  unit  is 
open.  The  master  lock  shall  not  be 
more  than  5  V2  ft.  from  the  floor.  Where 
it  is  necessary,  in  installing  apartment 
house  mail  receptacles  in  conjunction 
with  the  installation  of  the  telephone 
unit  of  standard  size,  to  place  the  re- 

ceptacles in  two  tiers,  they  may  be 
placed  in  groups  or  batteries  of  less 
than  6,  if  required  for  the  proper  group 
arrangement.  This,  however,  applies 
only  where  it  is  desirable  to  install  a 
telephone  unit  in  connection  with  the 
mail  receptacles,  and  does  not  apply  to 
cases  where  the  telephone  unit  is  in- 

stalled independently  of  mail  recep- 
tacles. These  instructions  became  fully 

effective  Sept.  1,  1924,  and  govern  all 
apartment  houses,  family  hotels  and 
flats  constructed  after  that  time,  or  sub- 

stantially remodeled  to  the  extent  that 
a  material  change  in  the  location  of 
the  mail  receptacles  is  involved. 

A  list  of  approved  receptacles  may  be 
obtained  on  application  to  the  Post  Of- 

fice Department. 

Model  Electric  Home  Exhibited  in 
Petaluma,  Calif. 

"All  the  comforts  of  home"  becomes 
something  more  than  a  mere  saying 
when  the  home  is  electrically  equipped. 
This  was  effectively  demonstrated  in 
Petaluma,  Calif.,  recently  when  the  Cor- 
nick  Electric  Company,  electrical  con- 

tractors of  that  city,  exhibited  an  eight- 
room  electric  home. 

Equipment  in  the  kitchen  consisted  of 
an  electric  dishwasher,  automatic  range, 
water  heater,  percolator,  table  stove, 
iron,  beater,  and  blower  ventilator  with 
reversible  fan  motor.  In  the  laundry 
were  a  washing  machine  and  ironer.  A 
grill,  toaster,  percolator  um  set,  waffle 
iron,  fan  and  wall  type  heater  were 
among  the  appliances  in  the  dining 
room,  while  the  living  room  was 
equipped  with  radiola,  floor  lamp,  fan, 
and  wall  type  heater.  Two  of  the  bed- 

rooms were  furnished  with  electric 
steam  radiators  and  the  third  with  a 
portable  heater.      All  three  were  well 

equipped  for  convenience  and  comfort 
with  warming  pads,  curling  irons,  fans, 
and  immersion  water  heaters.  Portable 
heaters  were  supplied  for  the  library 
and  bath,  and  an  electric  sewing  ma- 

chine was  a  feature  of  the  sewing  room. 
Tasteful  lighting  fixtures  and  wall 
brackets  provided  adequate  illumination 
throughout,  supplemented  by  floor 
lamps.  Two  vacuum  cleaners  were  in- 

cluded in  the  household  equipment. 
Five  meters — the  master  meter  and 

one  for  cooking,  one  for  air  heating, 
one  for  water  heating  and  one  for  light- 

ing and  appliances — were  installed, 
with  the  idea  of  obtaining  accurate  data 
on  the  cost  of  operating  an  electrically 
equipped  home.  Tully  R.  Cornick  of 
the  Cornick  Electric  Company  believes 
that  the  figures  eventually  secured  will 
be  of  material  assistance  in  overcoming 
the  sales  resistance  so  often  encoun- 

tered in  the  sale  of  heavy  duty  elec- 
trical equipment. 

The  home  was  kept  open  for  eight 
days,  and  during  that  period  over  four 
thousand  people  visited  it.  On  one  day 
a  lecture  on  cooking  by  electricity  was 
given  by  J.  C.  Douglas,  representative 
of  the  Edison  Electric  Appliance  Com- 
paiy,  which  attracted  an  attendance  of 
over  four  hundred.  No  effort  was  made 

to  solicit  orders  for  any  of  the  appli- 
ances displayed,  but  visitors  were  per- 

sonally conducted  through  the  house, 
and  the  installation  and  the  advantages 
of  the  various  devices  were  explained  in 
detail. 

Advertising  and  publicity  in  connec- 
tion with,  the  exhibit  were  handled  by 

Fred  W.  Rea  of  the  Pacific  States  Elec- 
tric Company,  San  Francisco,  Calif. 

circulars  and  display  racks  at  the 
wrapping  counters,  and  others  have 
arranged  displays  of  the  smaller  items 
of  merchandise.  The  space  immediately 
adjoining  the  wrapping  counter  is  of 
material  assistance  in  promoting  lamp 
sales.  An  adequate  display  of  the  var- 

ious sizes  and  types  of  Mazda  lamps 
at  such  a  location  will  always  attract 
attention.  Once  the  consumer's  interest 
is  aroused,  it  is  a  simple  matter  to  make 
a  sale. 

By  using  these  display  cases  for  ex- 
hibiting convenience  outlets  and  other 

auxiliary  devices,  the  contractor-dealer 
can  work  up  a  considerable  volume  of 
additional  wiring  business. 

How  to  Make  Wrapping  Counter 
Create  Additional  Sales 

The  average  customer  probably 

spends  more  time  at  the  dealer's  wrap- 
ing  counter  than  in  any  other  part  of 
the  store.  It  is  quite  surprising  there- 

fore to  note  that  many  dealers  fail  to 
take  advantage  of  this  fact,  and  make 
no  provision  to  command  the  custo- 

mer's attention  while  the  package  is 
being  wrapped.  Some  dealers,  however, 
have  taken  it  upon  themselves  to  put 

Electrically     Equipped     Cafe    in 

Utility's  Former  Home 
The  former  office  building  which  for 

more  than  twenty-five  years  housed  the 
offices  of  the  San  Diego  Consolidated 
Gas  &  Electric  Company,  San  Diego, 
Calif.,  was  bought  recently  by  two  well 
known  restauranteurs  of  that  city.  Be- 

cause of  the  nature  of  the  use  to  which 
it  was  formerly  put,  it  has  lent  itself 
admirably  to  complete  remodeling  as  a 
modern,  well  equipped  dining  place.  The 
restaurant,  known  as  the  Cabrillo  Cafe, 
was  opened  recently. 

Electrical  appointments  of  the  new 
cafe  are  numerous.  The  private  bakery,, 
located  in  the  basement,  in  what  was 
formerly  a  substation,  is  entirely  elec- 

trical. An  electric  baking  oven,  elec- 
tric mixers,  and,  nearby,  the  private 

ice  plant  are  all  logical  consequences 
of  the  former  use  of  the  building.  The 
kitchen  is  equipped  with  many  electrical 
conveniences,  as  well  as  apparatus  em- 

ploying gas  and  steam,  the  other  two 
products  sold  by  its  former  occupant. 

Lighting  of  the  large  dining  room, 
the  mezzanine  floor,  the  banquet  hall 
and  dancing  salon  and  private  dining 
rooms  on  the  second  floor,  has  been  de- 

signed with  a  view  to  tastefulness  as 
well  as  utility.  Electrical  installation 
under  the  new  owners  was  made  by  the 
Southern  Electrical  Company. 

Shallow  show  case  built  under  wrapping  counter  and  used  for.  display  of  merchandise  and  wiring. 

devices.     By  showing  convenience  outlets,  radio  outlets  and  other  auxiliary  equipment,  dealers  open 
up  avenues  to  additional  wiring  business. 
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BETTER   MERCHANDISING 

Demonstrate  Electrical  Devices  in  Modern  Home 
First    Electric    Home   in    Aberdeen,    Wash.,    Gives    Dealers    an 

Opportunity  to  Display  Electric  Equipment 
By  F.  P.  THOMAS 

Demonstration  of  the  adaptability  of 
electrical  devices  to  tasks  of  the  house- 

wife continues  to  be  one  of  the  best 

means  of  selling  this  class  of  merchan- 
dise. This  undoubtedly  is  the  reason 

for  the  popularity  of  the  electric  home, 
not  only  in  the  West,  but  in  all  parts  of 
the  United  States  where  the  electrical 
industry  is  anxious  to  increase  the  use 
of  electricity  and  electrical  labor- 
savers. 

The  fully  electrified  home  has  ceased 
to  be  a  curiosity,  and,  as  such,  a  thing 
to  be  looked  upon  as  sometlaing  nice  to 
have  but  not  to  be  enjoyed  by  the  aver- 

age home-owner.  Effective  educational 
campaigns,  followed  by  equally  well  di- 

rected sales  drives,  have  done  much  to' 
inform  the  public  that  electrical  com- 

forts can  be  had  at  small  cost  com- 
pared with  the  added  advantages  that 

are  secured.  The  original  electric 
homes  were  largely  regarded  as 

"freaks"  which  had  been  prepared 
merely  as  settings  for  a  large  quantity 
■of  electric  equipment  that  had  no  place 
in  the  average  home.  Consistent  ad- 

vertising and  salesmanship  have  now 
convinced  the  housewife  that  to  get  the 
most  out  of  life  she  must  employ  elec- 

trical devices  in  her  home. 
Typical  of  the  modern  electric  home 

is  the  one  recently  displayed  in  Aber- 
deen, Wash.,  by  the  electrical  industry 

of  Aberdeen  and  Hoquiam.  The  home 
was  built  for  an  individual  who  agreed 
to  allow  it  to  be  displayed  to  the  public 
for  a  period  of  five  days.  The  home 
was  erected  according  to  the  plans  of 
the  owner,  the  only  difference  from  the 
usual  procedure  being  that  all  con- 

tractors were  informed  that  the  home 
was  to  be  displayed  for  the  specified 
period.  As  the  home  was  to  be  a  model 
one  electrically,  the  contractors  of 
Aberdeen  cooperated  in  offering  sugges- 

tions and  criticisms  of  the  specifica- 
tions and  plans  for  the  wiring  of  the 

house.  In  this  way  the  installation  was 
the  result  of  the  combined  judgment 
and  experience  of  the  electrical  con- 

tractors and  represented  what  they  con- 
sidered an  ideal  and  practical  arrange- 

ment of  wiring  outlets  and  fixtures  for 
a  modern  home.  The  idea  of  the  com- 

mittee in  charge  of  presenting  the  dis- 
play was  to  present  a  home  installation 

which  could  be  looked  upon  as  com- 
pletely modern  and  one  in  which  the 

value  of  electrical  devices  could  be 
shown  easily. 

Preparations  for  this  demonstration 
of  the  value  of  electricity  to  the  house- 

wife were  all  made  prior  to  the  time 
that  the  home  was  ready  for  display, 
and  such  care  was  taken  in  the  laying 
of  the  plans  that  when  the  home  was 

opened  and  visitors  were  admitted  it 
was  found  that  nothing  of  moment  had 
been  overlooked.  Salesmen,  acting  as 
guides,  were  on  hand  all  of  the  time 
that  the  house  was  open  to  the  public 
and  were  ready  to  take  groups  of  ten 
or  twelve  persons  through  the  modern 
home.  By  limiting  the  number  of  per- 

sons admitted  to  a  group,  the  salesmen 
were  able  to  give  individual  attention 
to  the  visitors  and  were  thus  able  to 
demonstrate  the  exceptional  advantage 
of  the  electrical  equipment  installed  in 
the  house. 

Instead  of  admitting  the  visitors  at 
the  front  door,  as  has  been  the  prac- 

tice in  many  electric  homes,  a  route 
was  devised  that  started  at  the  back 
door,  led  through  the  laundry,  then  to 
the  kitchen  and  finally  to  the  bedrooms 
and  front  part  of  the  house.  By  taking 
the  guests  through  the  laundry  and 
kitchen  first,  the  committee  capitalized 
upon  the  interest  of  the  visitors,  which 
was  of  course  keenest  upon  first  enter- 

ing the  house,  and  then  finished  the 
tour  with  the  living  rooms,  which  were 
more  decorative.  Another  advantage  of 
visiting  the  kitchen  in  the  early  part  of 
the  tour  was  found  to  be  that  the  guests 
were  ready  and  eager  to  spend  more 
time  in  the  first  rooms  that  they  en- 

tered than  they  were  in  those  toward 
the  end  of  the  inspection  trip.  In  this 
way  the  salesmen  were  given  an  excel- 

lent   opportunity    to    demonstrate    the 

many  labor-saving  devices  that  were 
installed  in  the  laundry  and  kitchen,  and 
yet  when  the  groups  arrived  in  the  din- 

ing and  living  rooms  they  were  also 
interested  in  the  decorative  fixtures  and 
variety  of  lamps  that  were  displayed there. 

In  addition  to  giving  the  visitors 
short  lectures  on  the  electrical  equip- 

ment placed  in  each  room  in  the  house, 
the  committee  presented  each  guest 
with  a  souvenir  booklet  directing  atten- 

tion to  the  electrical  conveniences  in 
the  home  and  giving  suggestions  to  be 
followed  in  building  a  home  or  in  pur- 

chasing   a    ready-built    house. 
During  the  five  days  that  the  home 

was  open  to  public  inspection,  3,157 
persons  visited  the  display  and  were 
shown  the  place  of  electricity  in  the 
modern  home.  Talks  calling  attention 
to  the  particular  features  of  each  room 
varied  from  two  and  one-half  to  four 
minutes,  according  to  the  number  wait- 

ing and  the  interest  evidenced  by  the 

group. 
The  souvenir  booklet  presented  to 

each  visitor  supported  itself  through 
advertising  paid  for  by  local  concerns 
interested  in  home-building.  Other  ex- 

penses involved  in  the  display  of  the 
home  were  divided  among  the  Grays 
Harbor  Railway  &  Light  Company,  the 
electrical  contractors  and  dealers  of 
Aberdeen,  and  the  company  outfitting 
the  home  with  furniture.  The  electrical 
firms  entering  in  the  sponsoring  of  the 
display  were:  A.  B.  C.  Appliance  Com- 

pany, Arrow  Electric  Company,  Elec- 
tric Shop,  Hoquiam  Electric  Company, 

Pacific  Electric  Company  and  Phillips 
Electric  Company. 

The  kitchen  was  equipped  with  many  modern  labor-savers.    Guides  explained  the  utility  of  each  device. 
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Institutional     Advertising     That 
Increased  Business 

Sales  stimulating  methods  used  by 
Western  electrical  dealers  and  central 
stations  vary  considerably  with  the 
time  of  year  and  with  the  general  char- 

acter of  the  territory  served.  On  this 
page  are  shown  three  ideas  used  by 
Western  companies  to  stimulate  sales 
and  to  keep  their  names  before  the 
public. 

The  upper  picture  shows  the  float  of 
The  Washington  Water  Power  Company 
that  appeared  in  the  Hallowe'en  Parade 
held  in  Spokane,  Wash.,  the  evening  of 
Oct.  31.  This  parade  is  an  annual  af- 

fair and  is  sponsored  by  the  commercial 
and  industrial  enterprises  of  the  city. 

The  float  used  by  The  Washington 
Water  Power  Company  was  mounted  on 
a  truck  and  as  may  be  seen  was  de- 

signed to  call  the  attention  to  the  Long 

vertising  was  used  by  the  Utah  Power 
&  Light  Company  at  the  Utah  State 
Fair,  held  in  Salt  Lake  City,  Utah,  the 
first  part  of  October.  This  company 
used  one  of  the  largest  booths  available 
at  the  fair  and  decorated  it  so  artistic- 

ally that  the  second  prize  for  attractive 
displays  was  awarded  to  the  company. 

The  exhibit  was  designed  to  trace 
electricity  from  its  source,  through  the 

power  station  to  the  labor-saving  de- 
vices used  in  the  modem  home.  At  the 

top  of  the  booth  appeared  Benjamin 
Franklin  with  his  kite.  An  electric 

power  plant  was  reproduced  in  minia- 
ture, and  around  the  base  of  the  central 

stand  were  grouped  various  appliances. 
The  $15,000  electrical  home,  to  be  givei^ 
as  first  prize  in  the  Home  Lighting  Con- 

test, was  also  featured  in  a  miniature display. 

During  the  Better  Home  Lighting 
Contest,  the  Valley  Electrical  Supply 
Company  of  Fresno,  Calif.,  used  its 
vnndow  display  space  to  attract  atten- 

tion to  the  contest  and  to  show  the 
need  for  better  home  illumination.  The 
window  display  shown  at  the  lower 
right  was  exceptionally  efficient  in  aid- 

ing the  company  to  broadcast  the  better 
lighting  message  and  no  doubt  was 
largely  responsible  for  the  success 
achieved  in  the  Better  Home  Lighting 
Contest  in  Fresno.  One  of  the  features 

of  the  display  was  the  method  of  show- 
ing  good   and   bad   lighting. 

Lake  development  of  the  company. 
This  plant  was  represented  by  an  a  t- 
tractive  oil  painting  which  was  illumi- 

nated by  border  footlights  and  was  sur- 
rounded by  appropriate  Hallowe'en  de- 

signs. On  the  forward  end  of  the  truck 
there  appeared  the  figure  of  a  man 
representing  power.  Electrically  illumi- 

nated pumpkins  also  were  placed 
around  the  float.  The  feature  of  the 

company's  entry  was  the  devil,  armed with  an  electric  fork  with  which  he 
made  jabs  at  a  black  cat.  The  man, 
representing  the  devil,  would  thrust  his 
fork,  which  was  wired  from  one  ter- 

minal of  a  special  laboratory  high  ten- 
sion coil,  at  the  black  cat,  which  was 

connected  to  the  other  terminal  of  the 
coil.  As  soon  as  the  fork  neared  the 

cat's  head,  blue  sparks  6  in.  long  would 
pass  between  the  two  conductors,  giv- 

ing the  display  an  exceptional  appear- 
ance. The  high  tension  coil  was  sup- 

plied with  current  by  a  small  120-volt 
motor-generator  set  driven  by  storage 
batteries. 

A  different  type  of  institutional  ad- 
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Goof,  the  Get-Byer,  Spurns 
Fortune's  Aiabassador 
By  Joe  Osier 

or  Man  Opportunity,  a  dejected  fig- 
ure of  a  beaten  man,  hobbled  down  the 

road  into  the  dusk,  nursing  a  set  of 
bruised  knuckles,  for — 

*'Goof  Spurns   Opportunity's   Call." 

He  had  just  completed  a  full  eight- 
hour  shift  at  the  door  of  I.  M.  A.  Goof, 
a  man  of  the  electrical  industry,  who, 
let  it  be  heralded,  had  refused  to  give 
him  a  tumble. 

True,  Goof  had  heard  the  summons; 
in  fact,  he  had  been  afraid  that  Oppor- 

tunity's banging  would  split  the  panel 
of  the  door,  but, 

Because  he  was  busy  cussing  his  hard 

Interior  of  living  room  of  Salt  Lake  City's  third  electric  home  that  was  visited  by  7,500  people 
during:  the  nine  days  that  it  was  open.  The  home  was  built  for  sale  by  a  contracting  firm,  and 
arrangements  were  made  by  the  electrical  industry  of  Salt  Lake  to  display  it  as  an  electric  home. 

luck,  and  manufacturing  rain,  he 
turned  a  deaf  ear  to  the  entreaty,  say- 

ing— "Why  should  I  answer  that  old  fool's 
knock?  What  do  I  want  with  Oppor- 

tunity? I  have  had  plenty  of  it  in  my 
time,  and  what  did  it  get  me  ? 

One  of  the  bedrooms  of  the  Salt  Lake  City  electric  home.  Particular  attention  was  paid  to  the 
lighting  as  at  the  time  of  the  exhibit  the  Better  Home  Lighting  Contest  was  in  progress.  The  com- 

mittee in  charge  of  the  display  included:  E.  H.  Eardley,  manager,  Eardley  Electric  Company; 
G.  R.  Randall,  manager.  Salt  Lake  Electric  Supply  Company:  L.  B.  Johnson,  General  Electric 

Company;    E.  A.  Evans,  Westinghouse  Electric  &  Manufacturing  Company. 

"More  work,  more  responsibility, 

more  worry." And  so  Fortune's  ambassador  slipped 
away  into  the  night,  the  while  making 

ready  to  i-esume  the  siege  at  some  other man's  door,  and 
Goof,  the  welcomer  of  woe,  invented  a 

f'-w  more  invectives  to  spring  on  the 
Chamber  of  Commerce  crew  at  the  next 
luncheon. 

Each  day,  so  the  fable  goes.  Oppor- 
tunity ankles  forth  gaily,  eagerly  seek- 

ing for  the  doors  of  men  who  await  his 
summons. 

This  knock,  if  answered,  it  is  said, 
means  that  defeat  will  be  changed  into 

victory;  despair  transformed  to  glad- 
ness, and  misfortune  to  success. 

He  brings  a  message  of  joy  to  the 
down-and-outer,  breathes  the  breath  of 
life  into  projects  long  dead,  and  pre- 

sents a  welcome  to  ones  on  the  way  to 
the  heights. 

And  for  his  gifts,  he  asks  nothing  but 

sincere  effort,  honest  pui-poses  and 
lofty  ideals. 

The  boon  he  bestows  cannot  be  bought, 

nor  can  it  be  obtained  through  influ- 
ence. It  is  a  gift — a  free-will  offering 

proffered  to  those  who  by  their  actions 
have  shown  that  they  are  ready  and 

right  to  receive  it. 
Of  course,  even  Opportunity  makes 

mistakes  and  places  his  pearls  before 

swine,  as — Witness  the  case  of  I.  M.  A.  Goof, 
but  ordinarily  he  picks  his  man,  who  in 

turn — 

Clasps  the  chance  to  his  bosom  and 
starts  running  toward  the  heights, 
where  lie  ambitions  fulfilled  and 
achievements  attained. 

So  let  this  be  your  motto: 
"Answer  all  knocks,  they  may  be 

boosts." 
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NEWS  OF  THE   INDUSTRY 

Second  Unit  Is  to  Be  Added  to 
Valmont  Steam  Plant 

To  meet  the  expected  demand  for 
electric  power  in  Colorado  cities  and 
the  Moffat  Tunnel,  when  completed  and 
electrified,  the  Public  Service  Company 
of  Colorado  is  planning  to  double  the 
capacity  of  the  present  power  plant  at 
Valmont,  near  Boulder,  by  adding  a 
second  unit  to  cost  approximately 
$750,000,  according  to  H.  H.  Kerr, 
superintendent  of  the  electrical  depart- 

ment of  the  company.  The  first  unit 
of  20,000-kw.  capacity  was  put  in  ser- 

vice Nov.  30,  1924.  (Journal  of  Elec- 
tricitv,  Dec.  15,  1924,  p.  456.) 

A  dam,  to  be  3,500  ft.  in  length  with 
five  subsidiary  dams,  to  cost  approxi- 

mately $1,100,000,  also  is  planned.  Con- 
struction on  both  projects  will  be 

started  in  the  present  year,  probably 
by  late  summer  or  fall,  according  to 
Mr.  Kerr,  inasmuch  as  bids  have  al- 

ready been  requested. 

A  "third  unit  will  be  added  to  the  Val- mont plant  in  1928  or  1929,  according 
•  to  present  plans  of  the  company.  Con- 

struction of  this  unit,  however,  may 
hinge  on  whether  or  not  the  entire 
Moffat  railroad  is  electrified  between 
Denver  and  Tabemash. 

According  to  C.  A.  Semrad,  vice- 
president  of  the  Public  Service  Com- 

pany, the  decision  to  complete  plans  im- 
mediately for  additions  to  the  Valmont 

plant,  which  has  cost  $5,000,000  to  date, 
was  made  following  the  rapid  develop- 

ment of  the  use  of  electrical  power  in 
northern  Colorado.  With  the  comple- 

tion of  the  second  unit  the  plant  will 
have  a  capacity  of  50,000  kw. 

Final  decision  was  made  by  Doherty 
officials  last  week  as  the  result  of  a 
conference  in  New  York  attended  by  C. 
N.  Stannard,  vice-president  and  general 
manager  of  the  company,  G.  W.  Faller, 
assistant  vice-president,  J.  E.  Loiseau, 
secretary,  and  V.  L.  Board,  general 
superintendent. 

Policy  of  San  Joaquin  Company 
Will  Not  Be  Changed 

Tlie  San  Joaquin  Light  &  Power 
Corporation  will  remain  strictly  a  local 
company  and  will  be  operated  by  local 
men,  according  to  H.  P.  Wilson,  presi- 

dent of  the  Western  Power  Corporation 
which  recently  purchased  the  control 
of  the  Fresno  utility.  No  change  in 
policy  or  personnel  is  contemplated, 
states  the  holding-company  executive. 

Mr.  Wilson  has  also  announced  that 
A.  G.  Wishon,  now  vice-president  and 
managing  director  of  the  San  Joaquin 
company,  will  be  elevated  to  the  presi- 

dency of  the  company  and  that  A. 
Emory  Wishon,  at  present  general 
manager,  will  remain  in  his  present  po- 

sition and  will  have  additional  respon- 
sibility as  vice-president.  A.  G.  Wishon 

has  been  actively  in  charge  of  the  power 
company  for  twenty-two  years. 

California    Electrical    Bureau    to 

Replace  "Coop.  Camp." 
Basic  changes  affecting  materially 

the  California  Electrical  Cooperative 
Campaign  were  adopted  at  the  meeting 
of  the  advisory  committee  of  that  or- 

ganization held  at  Del  Monte,  Calif., 
Feb.  1.  At  this  meeting  the  committee, 
deciding  that  there  was  a  need  for  an 
electrical  educational  and  promotional 
organization  that  would  provide  con- 

stant contact  with  the  general  public  in 
California,  officially  changed  the  name 
of  the  organization  from  the  California 
Electrical  Cooperative  Campaign  to 
California  Electrical  Bureau.  It  was 

felt  that  the  "Campaign"  period  had 
been  passed  and  that  there  was  a  need 
for  a  permanent  electrical  organization. 

Other  changes  in  the  association's 
activities  involve  the  programming  of 
activities  for  a  three-year  period  and 
the  inclusion  of  new  representatives 
from  jobbers  and  dealers.  The  changes 
were  sanctioned  by  an  unanimous  vote 
of  the  advisory  committee. 

The  official  announcement  issued  by 
the  California  Electrical  Bureau  is  as 
follows : 

So  rapid  is  the  progress  of  the  electrical  in- 
dustry in  California  that  there  is  need  of  a 

constant  contact  -with  the  general  public  by 
some  neutral  educational  representative  of  the 
entire    industry. 

For  the  past  seven  years  that  need  has  been 
filled  by  the  California  Electric  Cooperative 
Campaign. 
Now,  however,  it  is  realized  that  the  greater 

the  growth  of  the  electrical  industry  the  wider 

is  the  potential  scope  of  such  an  organization's 
activities :  and  the  greater  the  field  of  its  ac- 
complishments. 

Anticipating  the  broad  achivements  which  the 
future  holds  for  the  electrical  industry  of  Cali- 

fornia, and  believing  that  the  permanence  of 
the  industry  merits  a  permanence  in  its  repre- 

sentative organization,  the  advisory  committee 

has  expressed  the  opinion  that  the  "Campaign" 
period  has  passed  and.  therefore,  announces  that 
the  name  of  the  California  Electrical  Coopera- 

tive   Campaign    has    been    officially    changed    to 

CALIFORNIA  ELECTRICAL  BUREAU 
Educational  Promotional 

Offices  will  be  maintained  as  before  at  314 
Rialto  Building,  San  Francisco  ;  631  Cotton  Ex- 

change Building,  Los  Angeles,  and  1229  Broad- 
way,   Fresno. 

Two  other  basic  changes  involved  in  the  above 
decision  are  as  follows : 

The  programming  of  the  Bureau's  activities 
over  a  three-year  period,  with  the  establishment 
of  a  definite  goal  to  be  worked  toward  during 
that    entire    period. 

The  inclusion  of  new  units  among  those  rep- 
resented by  the  Bureau  by  extending  invitation 

to  participate  to  wholesalers  and  retailers  who 
have  not  heretofore  contributed  or  had  repre- 

sentation upon  the  advisory  committee. 

Edison  Company  to  Build  Substation 
at  Arcadia,  Calif. — Construction  has 
been  started  on  a  1,500-kw.  substation 
to  provide  an  ample  supply  of  power 
for  the  Monrovia- Arcadia  district  of  the 
Southern  California  Edison  Company. 
The  plant  will  be  located  at  Lower 
Azusa  Road  and  El  Monte  Street  just 
adjoining  the  southern  and  western  city 
limits  of  Arcadia  and  will  be  known  as 
Anita  substation.  It  is  expected  to  be 
in  operation  before  the  end  of  March. 

Disposal     of     Colorado     Springs 
System  Is  Completed 

The  municipality  of  Colorado  Springs, 
Colo.,  has  taken  another  step  looking 
toward  the  ultimate  absorption  of  all 
electric  interests  of  the  company  form- 

erly serving  that  community.  The 
franchise  of  the  Colorado  Springs  Light, 
Heat  &  Power  Company  expired  Sept. 
8,  1923,  (Journal  of  Electricity,  July  15, 
1923,  p.  65).  Following  the  purchase  of 
the  steam  generating  plant  and  distri- 

bution lines  of  the  company  within  the 
corporate  limits  of  the  city  at  a  price 
of  $600,000  in  August,  1924,  (Journal 
of  Electricity,  Aug.  15,  1924,  p.  142), 
the  next  problem  was  the  service  to  be 
rendered  the  smaller  independent  com- 

munities in  the  Pike's  Peak  region. 
This  was  solved  Jan.  26  when  the 

bondholders'  protective  committee  of 
the  Colorado  Springs  Light,  Heat  & 
Power  Company,  headed  by  George 
Reilly  of  Philadelphia,  accepted  the 
offer  of  the  city  to  purchase  outright 
all  other  electric  interests  outside  the 
city  for  $250,000. 

Action  resulted  at  a  conference  be- 
tween the  two  interests  and  James  H. 

Causey,  Denver  capitalist  and  invest- 
ment banker,  who  is  to  take  over  the 

entire  issue  of  municipal  revenue  bonds 
issued  by  the  city  for  payment  on  the 
property.  This  marks  the  final  disrup- 

tion of  the  company's  electrical  system, 
the  steam  heating  system  already  hav- 

ing been  closed  down  because  of  finan- 
cial losses.  The  gas  plant  is  all  that 

remains,  and  it  is  understood  that  Mr. 
Causey  is  a  probable  purchaser  of  that. 

Delivery  of  the  company's  interests 
will  be  made  to  the  municipality  on 

July  1,  by  which  time  the  city's  new half-million  dollar  steam  generating 
plant  is  expected  to  be  ready  to  tie-in 
with  the  present  distributing  system. 

The  Colorado  Springs  company  has 
already  closed  its  commercial  office  and 
sales  room,  all  merchandise  and  appli- 

ances having  been  sold  at  very  low 
prices  during  the  holidays. 

Alleged  Electrical  Monopoly  Is  to 
Be  Investigated 

Investigations  by  the  Federal  Trade 
Commission  of  alleged  monopolies  in 
the  electrical  and  tobacco  industries 
were  ordered  on  Feb.  9  by  the  United 
States  Senate.  The  investigation  of 
the  extent  to  which  the  General  Electric 
Company  or  its  subsidiaries  are  alleged 
to  monopolize  production,  generation  or 
distribution  of  electric  energy,  will  be 
made  as  the  result  of  a  resolution  pre- 

pared by  Senator  Norris  of  Nebraska 
and  attached  as  a  rider  on  the  tobacco- 
investigation  resolution. 

An  amendment  calling  for  an  investi- 
gation into  the  existence  of  national 

propaganda  to  discourage  public  owner- 
ship of  utilities  was  attached  to  the 

Norris  resolution  before  it  was  ap- 
pended to  the  tobacco  resolution. 
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H.  P.  Wilson  Comments  on  Great 
Western-San  Joaquin  Merger 
H.  P.  Wilson,  president  of  the  West- 

ern Power  Corporation  and  vice-presi- 
dent of  the  Great  Western  Power  Com- 
pany of  California,  in  an  interview  with 

a  member  of  the  staff  of  the  Journal  of 
Electricitj'  during  his  recent  visit  to 
San  Francisco,  declared  that  the  pur- 

chase by  the  Western  P'ower  Corpora- tion of  the  San  Joaquin  Light  &  Power 
Corporation  will  play  an  important 
part  in  the  electrical  development  of 
California. 
The  two  systems,  he  stated,  are 

ideally  situated  for  interconnection,  and 
the  load  characteristics  and  potential 
possibilities  of  the  territory  served  are 
such  that  the  purchase  was  but  a 
natural  step  in  the  ultimate  develop- 

ment of  the  properties.  According  to 
Mr.  Wilson,  there  is  available  on  the 
two  systems  a  total  of  1,000,000  kw.  in 
potential  hydroelectric  energy,  all  of 
which  will  possibly  be  developed  within 
the  next  ten  or  twelve  years  provided 
the  growth  of  the  state  continues  as  it 
has  in  the  past. 

Engineering  studies  are  being  made 
at  the  present  time,  he  said,  which  ■wall 
determine  the  future  power-develop- 

ment program.  He  believes  that  the 
systems  have  sufficient  installed  gen- 

erator capacity  to  carry  them  through 
the  present  year.  In  the  meantime, 
however,  work  will  proceed  on  the  rais- 

H.    P.    WILSON 

ing  of  the  Big  Meadows  dam  at  Lake 
Almanor  and  upon  the  construction  of 
a  tie-line  between  the  two  systems. 
Definite  announcements  regarding  both 
of  these  developments  will  be  forth- 

coming within  a  few  weeks. 
Mr.  Wilson  definitely  set  at  rest 

rumors  regarding  the  Eastern  financial 
interests  behind  the  purchase  when  he 
said,  "Neither  the  Byllesby  Engineer- 

ing &  Management  Corporation  nor  the 
Electric  Bond  &  Share  Company  have 
one  dollar  invested  in  the  Western 

Power  Corporation". 
Commenting  upon  the  attitude  of 

Great  Western  toward  the  City  of  San 
Francisco  and  the  Hetch  Hetchy  devel- 

opment he  said: 
"Great  Western  is  not  antagonistic 

toward  the  City  of  San  Francisco  and 
its  Hetch  Hetchy  development.  We 
feel,  however,  that  the  people  of  that 
city  will  recognize  the  facts  and  will  not 
make  the  fatal  error  of  engaging  in 
municipal  distribution  of  electric  en- 

ergy. Rather  than  engage  in  an  enter- 
prise which,  from  the  outset  would  be 

fraught  vnth  difficulties  incident  to 
political  management,  I  believe  that  the 
people  of  San  Francisco  will  reach  the 
conclusion     that     the     most     economic 

method  of  protecting  their  investment 
will  be  to  distribute  the  energy  through 
the  agency  of  one  or  both  of  the  exist- 

ing utilities  serving  the  city.  It  rests 
with  the  people  to  decide.  If  they 
should  vote  to  attempt  such  a  hazard- 

ous undertaking  as  municipal  distribu- 
tion, this  company  will  of  course  have 

to  abide  by  their  decision.  All  that  we 
ask  is  a  fair  and  square  deal  to  the  end 
that  the  investors  in  our  securities  will 
be  protected. 

"I,  for  one,  feel  that  ownership  by 
the  people  on  a  partnership  basis  is  far 
better  than  public  ownership.  That  is 
the  policy  which  -will  be  pursued  by 
Great  Western.  We  want  all  of  the 
people  in  the  state  as  our  partners. 
Just  how  well  we  are  accomplishing  this 
can  be  judged  from  the  statement  that 
during  the  month  of  January  approxi- 

mately $700,000  worth  of  our  preferred 
stock  was  purchased  on  a  customer- 

ownership   basis." Mr.  Wilson  is  very  optimistic  over  the 
business  outlook  for  California  for  1925 
and  stated  that  his  company  is  ready 
to  proceed  with  power  development  as 
rapidly  as  the  requirements  of  service 
demand. 

Premature  Blast  Kills  Four  Men 
In  Florence  Lake  Tunnel 

Four  men  were  killed  and  one  was 
injured  Feb.  4  by  the  premature  ex- 

plosion of  a  blast  of  dynamite  in  the 
Southern  California  Edison  Company's 
Florence  Lake  tunnel  nearly  100  miles 
northeast  of  Fresno. 

According  to  a  statement  issued  by 
the  company,  a  number  of  blast  holes 
had  been  drilled  in  soft  ground,  in 
which  electric  firing  was  not  being  used. 
The  drilling  and  mucking  crews  had 
left,  and  the  powder  crew  had  gone  in 
to  place  and  fire  the  blasts.  Evidently 
two  fuses  were  cut  too  short  by  mis- 

take and  the  dynamite  exploded  before 
the  men  could  reach  a  place  of  safety. 

It  is  not  anticipated  that  the  accident 
will  delay  the  completion  of  the  tunnel, 
which  is  expected  to  be  finished  between 
the  15th  and  20th  of  this  month. 

Order  Survey  of  Skagit  Project 
In  Recent  Ordinance 

As  the  next  step  in  the  Skagit  River 
power  development  by  the  city  of  Seat- 

tle, the  city  council  has  passed  an 
ordinance  appropriating  $12,000  to  de- 

fray the  cost  of  a  complete  survey  of 
the  proposed  addition  to  the  present 
development  on  the  river,  to  be  made  by 
a  commission  of  three  Seattle  engineers. 
Coincident  with  the  passage  of  the 
ordinance,  the  council  named  the  fol- 

lowing men  to  compose  the  commission: 
William  C.  Morse,  consulting  hydraulic 
and  hydroelectric  engineer;  Stirling  B. 
Hill  of  the  firm  of  Parker  &  Hill,  con- 

sulting civil  and  hydraulic  engineers, 
and  Joseph  Jacobs  of  the  firm  of  Jacobs 
&  Ober,  hj'draulic  engineers.  The  or- 

dinance provides  further  for  a  study  of 
the  municipal  distribution  system  by  a 
second  commission  of  engineers  with  a 
view  to  determining  its  needs.  This 
commission  has  not  yet  been  appointed. 
Mayor  E.  J.  Brown  has  not  yet  ap- 

proved the  ordinance,  but  it  is  pointed 
out  that,  in  the  event  of  a  veto,  it  may 
be  passed  over  such  veto. 

All  the  basic  data  on  the  Skagit  pro- 
ject assembled  by  municipal  officials 

will  be  turned  over  to  the  engineers. 
Their  survey  is  not  expected  to  require 
more  than  three  months. 

State  Power  Act  Has  Bearing  On 
Projects  In  Oregon 

Advocates  of  the  Clear  Lake  water 
and    power   project    on    the    McKenzie 
River,  Ore.,  are  watching  with  interest 
the   progress    of  the   resolution   to   be 
proposed   by   Senator   Joseph,   Multno- 

mah County,  to  the  Oregon  State  Leg- 
islature, which  would  refer  to  a  vote  of 

the  people  an  amendment  to  the  consti- 
tution permitting  the  state  to  go  into 

the   power   business.     The   Clear   Lake 
project  was  intended  primarily  to  de- 

liver  mountain  water  from  this  lake, 
which   is   near  the    source    of  the   Mc- 

Kenzie River,  to  the  towns  in  the  low- 
lying   Willamette   Valley.     Because   of 
the  cost  of  the  project  it  was  expected 
that  several  towns  from  Salem  to  Eu- 

gene would  unite  in  a  water  district- 
Estimates   have  been  made  tending  to- 
show  that  in  connection  with  this  pro— 
ject,  about  50,000  hp.  could  be  developed 
and  delivered  to  these  towns  at  a  cost 
that  is  practicable,  and  the  advocates 
of  the  project  believe  that,  if  the  pro- 

posed  state   power  bill   eventually  be- 
comes a  law,  the  way  will  be  made  easy 

for   the   realization   of   their   plans   to 
develop  their  project. 

In  his  message  to  the  legislature 
Governor  Pierce  urged  the  passage  of 
the  state  power  resolution,  saying  that 
he  believed  in  this  as  a  principle.  He 
further  stated  that  he  advocated  the 
development  by  the  state  of  the  Clear 
Lake  power  project,  and  that  he  also 
urged  "that  everything  possible  be  done 
to  encourage  the  construction  of  a  plant 
at  Umatilla  Rapids  (on  the  Columbia 
River)  for  electric  and  power  pur- 

poses." 

Seeks    Abolishment    of    Colorado 
UtiKties  Commission 

The  abolishment  of  the  Public  LTtili- 
ties  Commission  of  the  State  of  Colo- 

rado is  asked  in  a  bill  just  submitted 
to  the  Colorado  legislature  by  Senator 
J.  F.  Coss  of  Walsenburg,  Colo.  In  its 
present  form  the  bill  provides  for  the 

transfer  of  the  commission's  super- 
visory power  to  the  attorney-general. 

According  to  reports,  there  is  a  three- 
cornered  fight  behind  the  promotion  of 
this  measure.  One  angle  concerns  the 
present  power  of  the  commission  to 
regulate  common-carrier  bus  service  on 
the  state  highways;  another  the  action 
of  the  commission  in  recently  granting 
a  franchise  to  a  company  for  natural 
gas  distribution  over  a  large  part  of  the 
state  when  that  company  was  not  en- 

gaged in  production  or  sale  of  oil  or 
gas;  and  the  last  is  the  apparent  desire 
to  eliminate  commission  control  in  the 

case  of  those  municipalities  not  func- 
tioning under  Colorado's  home-rule 

amendment.  This  chiefly  concerns  pri- 
vately owned  electric  plants. 

It  is  definitely  understood  that  this  is 
not  a  so-called  administration  meas- 

ure, yet  it  has  an  official  relationship 
with  the  political  promotion  of  cheaper 
power  for  Denver  and  other  large  cities. 
Committee  action  had  not  been  taken 
on  this  bill  up  to  Feb.  1. 

Railroad  Applies  for  License  to  Build' Transmission  Line  in  National  Forest. — 
The  Great  Northern  Railway  has  ap- 

plied to  the  Federal  Power  Commission 
for  a  license  to  erect  a  transmission  line 
thirty  miles  long  in  Wenatchee  National 
Forest,  Chelan  County,  Wash.,  connect- 

ing Cascade  Tunnel  with  the  railroad's 
power  plant. 
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The    Copco   Forum    Holds   Third 
Annual  Christmas  Party 

Christmas  has  come  and  gone,  but 
the  memory  of  it  will  linger  long  with 
those  fortunate  ones  who  attended  the 
third  annual  Christmas  party  given  by 
The  Copco  Forum.  The  Copco  Forum 
is  an  organization  composed  of  the 
employees  of  The  California  Oregon 
Power  Company,  Medford,  Ore.,  and 
each  year  just  before  Christmas  it 
gives  a  party  which  is  sponsored  and 
financed  entirely  by  members  of  the 
organization  and  is  given  wholly  inde- 

pendent of  any  assistance  from  the 
company.  Plans  for  the  affair  are  un- 

der way  all  through  the  year,  and  funds 
are  raised  from  various  Forum  activi- 

ties to  help  defray  expenses. 
The  1924  party  was  given  on  Dec.  20, 

and  started  off  with  a  big  turkey  din- 
ner at  the  Hotel  Medford.  An  attend- 

ance of  375,  including  150  children  who 
were  guests  of  The  Forum,  filled  the 
main  dining  room  and  the  small  grill 
room,  and  it  was  even  found  necessary 
to  place  a  number  of  tables  in  the 

ladies'  parlor  to  accommodate  those who  came  late. 

During  the  dinner,  ushers  passed  up 

and  down  the  long-  tables  with  fancy 
party  caps  of  every  color  and  design 
which  were  immediately  donned  by 
young  and  old.  These  were  followed  by 
the  distribution  of  horns  and  noise- 
makers  which  were  put  in  use  at  once, 
offering  keen  competition  to  the  orches- 

tra which  dispensed  popular  song  hits 
throughout  the  meal. 

After  dinner  was  over,  the  party  ad- 
journed to  the  new  Copco  office  build- 

ing, which  had  been  completed  just  in 
time  to  be  dedicated  by  the  Christmas 
party.  Here  Santa  Claus,  who  was  sta- 

tioned beneath  a  huge  Christmas  tree, 
proceeded  with  the  distribution  of  pres- 

ents to  the  eager  kiddies.  Each  child 
received  a  handsome  present  and  a  bag 
of  candy,  nuts  and  fruit.  The  presents 
had  been  carefully  selected  by  the  com- 

mittee in  charge  of  that  detail  and  con- 
sisted of  such  substantial  gifts  as  real 

watches,  roller  skates,  baseball  outfits, 
footballs,  dolls,  doll  buggies  and  sewing 
outfits.  Needless  to  say,  the  children 
were  all  delighted  with  their  gifts, 
which  presented  conclusive  evidence 

that  there  "really  is  a  Santa  Claus." 

KOA  new  broadcasting-  station  of  the  General  Electric  Company  at  Denver.     One  of  the  ne-w  street 
cars,  recently  put  in  service  in  Denver,  and  a  group  of  utility  men  vvho  visited  the  station  may  be seen  in  the  background. 

Denver   Broadcasting    Station   Is 
Model  Installation 

Building-  material  and  equipment  used 
in  KOA,  the  new  General  Electric 
broadcasting  station  at  Denver,  Colo., 
if  loaded  on  freight  cars,  would  require 
a  train  forty  cars  long  and  heavily 
loaded,  according  to  estimates  of  the 
constructing  engineers.  The  station 
went  on  the  air  Dec.  15,  1924. 

Approximately  ten  and  one-half  miles 
of  copper  wire  ranging  in  diameter 
from  the  size  of  a  needle  to  an  old- 
fashioned  clothes  pin  were  required  in 
the  construction,  in  addition  to  a  mile 
and  a  half  of  electrical  conduit.  Other 
items  include  100  tons  of  structural 
steel,  2,500  sacks  of  cement,  127,000 
brick,  65,000  bd.  ft.  of  lumber  and  485 
cu.  yd.  of  cand  and  gravel. 

Each  of  the  two  towers  which  sup- 
port the  antenna  system  weighs  twenty 

tons  and  is  embedded  in  sixty  tons 
of  concrete.  They  are  triangular  in 
shape  and  260  ft.  apart  and  support  the 
antenna  which  is  120  ft.  long  and  150 
ft.  above  the  ground. 

Sleet  and  snow  may  be  melted  from 
the  antenna  system  during  winter 
months   by  causing   a   high   current   to 

flow  through  the  antenna  wires,  thus 
raising  the  temperature,  according  to 
Harry  Sadenwater,  engineer  in  charge 
of  radio  technical  operations  for  the 
General  Electric  Company,  who  super- 

vised the  construction  of  KOA. 
The  antenna  is  a  multiple-tuned  type 

with  two  down  leads.  Each  of  the 
three  flat  top  cables  consists  of  seven 
strands  of  silicon-bronze  wire.  Spread- 

ers which  support  the  antenna  are  24  ft. 
long  and  are  suspended  by  steel  bridles 
from  4-ft.  porcelain  insulators.  Tlie 
counterpoise,  which  replaces  the  usual 
ground  connection,  is  17  ft.  above  the 
ground  and  is  held  in  place  by  fifteen 
steel  supports.  As  in  the  case  of  the 
antenna,  one  lead  connects  with  the 
power  plant  in  the  rear  of  the  studio 
building  and  generator  room  and  the 
other  with  the  tuning  house.  On  ac- 

count of  high  frequency,  all  steel  and 
iron  throughout  the  studios  and  power 
house  and  generator  rooms  have  been 

grounded. KOA  marks  a  departure  from  the 
usual  circuit  arrangements  in  that  a 
master  oscillator-circuit  is  utilized  to 
assist  in  obtaining  constant  frequency 
for  transmission  and  freedom  from  har- 

monics. Two  sets  of  transmitting 
equipment  are  installed  and  may  be 
placed  in  service  at  once.  This  assures 
continuous  operation  should  one  set 
break  down. 

In  the  control  room,  which  separates 

the  principal  studio  and  the  speakers' 
studio,  are  three  stages  of  speech  am- 

plification, made  up  of  one  5-watt  tube 
and  two  50-watt  tubes.  A  fourth  stage 
is  provided  in  the  power  house.  The 
power  tubes  are  the  UV  207  type  and 
are  water-cooled. 

For  the  present  KOA  will  operate  on 
a  wave  length  of  323  meters.  The 
power  rating  will  be  1,500  watts.  Credit 
for  the  installation  of  the  new  broad- 

casting unit  at  Denver  is  being  given  to 
H.  D.  Randall,  Rocky  Mountain  district 

manager  for  the  General  Electric  Com- 

pany. 

The  kiddies  thoroughly  enjoyed  the  dinner   which  was  one   of  the   features  of   The   Copco   Forum's Christmas  party. 

Street-Lighting  System  Installed  in 
Small  Idaho  City. — The  town  of  Mini- 

doka, Ida.,  has  recently  completed  the 
installation  of  a  modern  street-lighting 
system,  which  makes  it  one  of  the  best 
lighted  cities  of  its  size  in  the  West. 
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Grays  Harbor  Company  Files  on 
Two  Washington  Sites 

Two  applications  for  permission  to 
divert  water  from  Washington  streams 
for  the  purpose  of  hydroelectric  devel- 

opment have  been  filed  with  Washing- 
ton officials  by  the  Grays  Harbor  Rail- 

way &  Light  Company  of  Aberdeen. 
The  first  is  for  rights  on  the  Wynooche 
River  in  Grays  Harbor  County  on  vir- 

tually the  same  site  as  chosen  by  the 
city  of  Aberdeen  for  a  municipal  plant, 
and  the  other  is  on  the  Hoh  River  in 

Jeff'erson  County. 
The  Wynooche  River  project  calls  for 

an  appropriation  of  approximately  500 
sec.-ft.  of  water,  which  will  be  used  at 
a  200-ft.  head.  An  application  for  a 
reservoir  site  in  the  Weatherwax  Basin, 
capable  of  storing  80,000  acre-ft.  of 
water,  accompanies  this  application. 

The  estimated  cost  of  development  is 
placed  at  $1,700,000,  and  the  capacity 
of  the  plant  is  estimated  at  10,000  hp. 
The  impounding  dam  is  to  be  150  ft. 
high,  300  ft.  vidde  on  top  and  50  ft. 
wide  on  the  bottom,  and  will  be  of  con- 

crete construction.  The  main  canal  is 
to  be  two  and  one-half  miles  long. 
A  temporary  pei'mit  is  held  on  this 

site  by  J.  E.  IVJalinowski,  who  has  60 
days  from  Jan.  6,  1925,  in  which  to 
begin  construction  work,  under  a  notice 
issued  by  the  state  hydraulics  depart- 

ment. The  city  of  Aberdeen,  which 
was  to  have  received  assignment  of  the 
permit,  was  prevented  from  developing 
the  site  when  the  courts  declared  illegal 
an  election  authorizing  a  bond  issue  of 
$2,000,000  for  financing  the  project. 
(Journal  of  Electricity,  Dec.  15,  1924, 
page  457.) 

The  Hoh  River  plant,  on  which  only 
partial  details  were  given  in  the  appli- 

cation, calls  for  an  appropriation  of 
4,000  sec.-ft.  of  water,  which  will  be 
used  at  a  50-ft.  head,  generating  20,000 
hp.  The  cost  is  not  estimated  nor  was 
there  a  reservoir  application  filed.  De- 

tails of  the  diversion  dam  were  also 
lacking. 

San  Diego  Company  Occupies  New 
City  Garage  Building 

Placed  in  service  just  before  the  holi- 
days, the  new  garage  building  of  the 

San  Diego  Consolidated  Gas  &  Electric 
Company,  San  Diego,  Calif.,  located 
near  the  pioneer  Station  A,  constituted 

Repair  shop  of  Lhe  new  garage  of  the  San  Diego  Consolidated  Gas  &  Electric  Company. 

for  that  company  something  of  a 
Christmas  present.  Not  only  does  the 
new  unit  provide  storage  space  for  the 
increasing  numbers  of  pieces  of  trans- 

portation equipment,  but  the  evacuation 
of  the  former  garage  has  made  it  pos- 

sible to  enlarge  the  floor  space  of  a 
number  of  shops  which  have  long  felt 
the  need  for  more  room. 

The  new  garage  is  located  near  the 
gas  plant  and  takes  the  entire  frontage 
of  L  street  between  Ninth  and  Tenth. 
Together  with  the  large  concreted  yard 
which  is  enclosed  by  the  service  sta- 

tion, the  garage  utilizes  half  of  the 
block.  Offices  of  the  garage  and  trans- 

portation clerks  are  located  on  the  main 
floor  at  Tenth  and  L  streets,  with  a  pri- 

vate office  for  C.  D.  Weiss,  the  superin- 
tendent, at  the  corner.  Upstairs  are 

large  storage  rooms  for  supplies  and 
files. 

Next  to  the  offices  is  a  well-equipped 
repair  shop.  Two  pits  run  lengthwise 
of  the  shop  and  make  provision  for 
work  on  as  manv  as  six  cars  or  trucks 

I 

at  a  time.  An  overhead  traveling  crane 
makes  it  possible  to  carry  heavy 
pieces  of  equipment  to  any  part  of  the 
shop.  Numerous  special  pieces  of  tool 
equipment,  such  as  work  benches,  are 
conveniently  placed,  and  daylight  is 
abundantly  furnished  through  skylights 
and  large  fenestral  windows  opening 
on  the  street.  The  repair  shop  itself 
opens  only  on  the  yard. 

Next  to  the  repair  shop  is  a  special 
tool  and  stock  room  which  in  turn  is 
connected  to  the  storage  rooms  upstairs 
by  a  freight  elevator.  A  feature  of  the 
garage  is  the  room  provided  for  tire 
repair  work  and  for  care  of  batteries. 
In  it  is  a  large  hood  whith  is  designed 
to  carry  off  battery  fumes.  Batteries 
are  charged  by  means  of  a  direct-cur- 

rent motor-generator  set. 
The  large  room  for  the  storage  of 

cars  is  equipped  with  roller  doors  open- 
ing on  both  the  yard  and  the  street  and 

is  deep  enough  to  store  four  trucks  in 
a  row  the  entire  width  of  the  garage. 
Special  oil-draining  pits,  car-washing 
stalls  and  other  features  are  provided 
in  this  section  of  the  building. 

Of  reinforced  concrete  construction 
throughout,  the  building  is  finished  in 
cream-colored  stucco,  in  conformity 
with  the  general  plan  adopted  by  the 
company  for  its  buildings,  and  is  dec- 

orated with  green  tile. 

Entrance  to  concrete  yard  of  garage  with  service  station  in  foreground. 

Seattle  Commercial  Lighting  Rates 
Reduced. — The  Seattle  city  council,  on 
Feb.  9,  passed  an  ordinance  reducing 
commercial  lighting  rates  on  the  munic- 

ipal distribution  system  from  7  to  20 
per  cent.  The  reduction  affects  stores, 
buildings,  hotels  and  other  establish- 

ments in  the  business  section.  At  the 

same  time  the  council  passed  an  ordi- 
nance over  the  mayor's  veto  calling  for 

the  appointment  of  three  hydroelectric 
engineers  to  make  an  investigation  of 
the  Skagit  River  municipal  power  pro- 

ject. The  three  engineers  will  be  Jos- 
eph Jacobs,  W.  C.  Morse  and  Sterling 

B.  Hill. 



150 Journal   of   Electricity [Vol.  54  — No.  4 

Wynooche  River  Permit  May  Be 
Canceled  by  State 

Holding  that  J.  E.  Malinowski  of 
Aberdeen,  Wash.,  who  was  granted  a 
permit  in  October,  1922,  to  appropriate 
approximately  700  sec.-ft.  of  water 
from  the  Wynooche  River  in  Grays 
Harbor  County,  Washington,  for  hydro- 

electric development  purposes,  had  not 
properly  complied  with  the  state  law 
in  the  matter  of  development  work, 
officials  of  the  state  hydraulics  depart- 

ment have  notified  him  either  to  begin 
construction  work  within  sixty  days 
from  Jan.  6,  1925,  or  to  show  cause 
why  his  permit  should  not  be  canceled. 

The  permit  in  question  involves  the 
proposed  development  by  the  city  of 
Aberdeen  of  a  municipal  hydroelectric 
plant  and  the  construction  of  additions 
to  the  city  water  supply  at  that  point, 
it  was  pointed  out.  Mr.  Malinowski  had 
assigned  his  rights  on  the  stream  to  the 
city  of  Aberdeen  and  the  city  voted  a 
bond  issue  of  $2,000,000  on  Dec.  1,  1923, 
to  finance  the  plan  of  development.  The 
department  did  not  accept  the  assign- 

ment, as  the  matter  was  in  the  courts 
at  the  time,  it  was  stated.  The  courts 
have  prevented  the  city  from  going 
ahead  with  the  project.  (Journal  of 
Electricity,  Dec.  15,  1924,  p.  457.) 

It  was  intimated  by  oificials  that  the 
present  cancellation  is  but  a  forerunner 
of  others  which  are  to  follow  in  cases 
where  applicants  have  not  pursued 
proper  diligence  in  developing  sites  on 
which  they  have  received  tentative  per- 

mits. It  was  further  intimated  that 

permits  would  not  be  issued  in  the  fu- 
ture unless  the  applicant  could  show 

reasonable  proof  that  the  permit  was 
being  sought  in  good  faith. 

Request  Bids  for  Cushman  No.  1 
Transmission  Line 

According  to  announcement  of  Ira  S. 
Davisson,  commissioner  of  light  and 
water,  Tacoma,  bids  will  be  received  in 
February  for  the  material  and  erection 
of  the  transmission  line  and  switch 

towers,  including  the  "Narrows  Span" 
crossing  Puget  Sound,  in  accordance 

with  section  "L"  of  the  specifications 
for  the  Cushman  No.  1  power  project 
now  under  construction  by  the  city  of 
Tacoma. 

J.  L.  Stannard,  chief  engineer  of  the 
project,  on  return  from  a  recent  inspec- 

tion of  the  work,  stated  that  the  dam  is 
progressing  satisfactorily,  that  the  lin- 

ing of  the  tunnels  with  concrete  has 
been  started,  and  that  all  but  2%  miles 
of  the  right  of  way  for  the  transmission 
line  between  the  plant  and  Hoods  Canal 
has  been  cleared. 

New   Mexico   Utility   Will   Erect 
New  Steam  Plant 

Construction  of  a  new  steam  generat- 
ing plant  for  the  Albuquerque  Gas  & 

Electric  Company,  Albuquerque,  N.  M., 
i.«  to  be  started  early  this  year,  accord- 

ing to  a  statement  recently  made  by 
Arthur  Prager,  manager  of  the  com- 

pany. The  new  plant,  which  will  be 
built  at  Bernalillo,  about  20  miles  north- 

east of  Albuquerque,  will  be  operated 
in  conjunction  with  the  present  steam 
plant  in  the  latter  city,  to  which  it  will 
be  connected  by  a  Mgh-voltage  trans- 

mission line. 
Tentative  plans  cover  the  building  of 

a  steel  and  concrete,  fireproof  power 
house  vvath  an  initial  plant  installation 

of  7,500  hp.  Steam  pressure  will  be 
about  400  lbs.  per  sq.in.  Design  and 
construction  work  will  be  in  charge  of 
the  engineering  department  of  the  Fed- 

eral Light  &  Traction  Company  of 
New  York,  of  which  the  Albuquerque 
company  is  a  subsidiary,  and  the  new 
power  house  is  expected  to  be  ready  for 
use  by  early  fall  of  this  year. 

Coincident  with  the  announcement  of 
plans  for  the  new  plant,  a  reduction  of 
rates  was  made,  effective  in  January. 
The  lighting  rate  was  reduced  one  cent, 
making  the  new  rate  12%  cents  per 
kw-hr.  in  the  first  block  and  8  cents  per 
kw-hr.  in  the  second.  Reductions  in  the 
general  large  power,  general  small 
power,  and  miscellaneous  power  rate 
schedules  also  were  announced. 

Bridge  River  May  Be  Developed 
by  B.  C.  Electric  Co. 

The  purchase  of  the  power  site  and 
permits  of  the  Bridge  River  Power 
Company  on  Bridge  River  in  British 
Columbia  is  being  considered  by  the 
British  Columbia  Electric  Railway 
Company,  Ltd.,  of  Vancouver.  An  ex- 

tensive survey  and  investigation  of  the 
potential  power  possibilities  of  the  pro- 

ject have  been  made  by  the  Vancouver 
utility.  It  is  understood  that  the  di- 

rectors of  the  company  will  decide  dur- 
ing the  present  year  whether  to  pur- 

chase the  Bridge  River  site  or  to  in- 
stall an  additional  plant  on  Stave  River. 

The  Bridge  River  site  (Journal  of 
Electricity,  Feb.  1,  1925,  p.  S8-9)  is  es- 

timated to  have  an  ultimate  capacitv 
of  335,000  kv.'.  The  proposed  initial 
development  of  the  Briclge  River  Power 
Company  called  for  the  installation  of 
three  20.800-kva.  units  to  be  driven  by 
three  25,000-hp.  impulse  water  wheels 
operating  under  an  effective  head  of 
1.140  ft. 

Jury    Fixes    Value    of    Property 
Condemned  by  Loveland 

The  city  of  Loveland,  Colo.,  must  pay 
the  Public  Ser\dce  Company  of  Colo- 

rado $116,227.  This  is  the  total  amount 
fixed  by  a  jury  in  the  district  court  at  a 
hearing  held  recently  at  Fort  Collins  to 
arrive  at  a  valuation  of  the  company's 
property  in  Loveland  that  the  city  is 
taking  over  by  condemnation  for  use 
in  connection  with  its  recently  com- 

pleted municipal  power  plant.  (Journal 
of  Electricity,  Dec.  15,  1924.  p.  458.) 

Of  the  amount  fixed,  $113,350  was  set 
as  the  valuation  of  the  property  taken 
over,  and  $2,877  as  damages  to  the 
property  not  taken  over.  At  the  hear- 

ing, which  consumed  a  week's  time,  the 
Public  Service  Company  endeavored  to 
establish  the  valuation  of  the  property 
at  $160,000  to  $165,000,  while  the  city 
of  Loveland  attempted  to  have  the 
figure  set  at  from  $83,000  to  $90,000. 

Application  Filed  for  Water  Appro- 
priation for  East  Bay  Municipal  Utility 

District  Water-Supply  Project. — Appli- 
cation has  been  made  by  Stephen  E. 

Kieffer  of  San  Francisco  to  the  De- 
partment of  Public  Works,  Division  of 

Water  Rights,  for  permission  to  divert 
200  sec.ft.  of  water  from  the  Moke- 
lumne  River  for  the  generation  of 
hydroelectric  energy.  The  application 
is  made  in  connection  with  the  proposed 
project  of  the  East  Bay  Municipal 
Utility  District  to  provide  a  water  sup-_ 
ply  to  Oakland,  Alameda,  Berkeley  and 
neighboring  cities. 

Lewiston    Property    Taken    Over 
By  Portland  Company 

Following  confirmation  by  the  court 
cf  the  sale  of  the  properties  of  the 
Washington-Idaho  Water,  Light  & 
Power  Company,  Lewiston,  Idaho,  to 
L.  B.  Hatch  of  New  York,  announce- 

ment has  been  made  that  this  property 
has  been  transferred  to  the  Inland 
Power  &  Light  Company  and  will  be 
operated  by  the  Pacific  Power  &  Light 
Company,  Portland,  Ore.  The  Lewis- 
ton  property,  which  was  bought  for 
$1,125,000  (Journal  of  Electricity,  Nov. 
15,  1924,  p.  378),  consists  of  the  light 
and  power  business  in  Lewiston  and 
Lapwai,  Idaho,  and  Clarkston  and 
Asotin,  Wash.,  supplied  by  two  hydro- 

electric generating  stations  on  Asotin 
Creek,  one  of  1,500-kw.  and  the  other 
of  400  kw.  capacity,  with  a  22,000-volt 
transmission  line  connecting  the  four 
towns.  A  further  source  of  supply  is 
furnished  through  a  connection  with 
The  Washington  Water  Power  Com- 

pany, Spokane,  Wash.,  over  a  line  north 
to  Moscow,  Idaho.  Likewise  included  in 
the  property  is  the  domestic  water  sys- 

tem of  Clarkston,  with  some  irrigation bu.=iness. 

The  Pacific  Power  &  Light  Company 
has  commenced  survejdng  a  right  of 
way  for  a  66,000-volt  line  from  Pome- 
roy.  Wash.,  to  Lewiston,  a  distance  of 
about  30  miles,  which  will  connect  the 
new  property  to  the  Yakima-Walla 
Walla  power  system  of  that  company. 
This  line  is  projected  for  construction 
next  summer. 

New  Offices  for  Executives  of  Great 
Western  Power  Company. — Offices  of 
the  executives  and  of  the  legal  counsel 
of  the  Great  Western  Power  Company 
of  California  in  San  Francisco  are  now 
situated  on  the  fourth  floor  of  the 
Standard  Oil  Building,  225  Bush  Street. 
The  general  offices,  including  the  heads 
of  all  departments,  will  remain  in  the 
company's  building  at  530  Bush  Street. 
The  building  at  435  Sutter  Street,  re- 

cently purchased  by  the  Great  Western 
company,  is  rapidly  being  remodeled, 
and  upon  completion  will  be  occupied  by 
the  San  Francisco  division  offices,  which 
have  been  located  at  347  Grant  Avenue 
for  a  number  of  years. 

Telluride  Power  Company  Files  Ap- 
plication to  Divert  Water  from  Sevier 

River. — Application  to  divert  100  sec.-ft. 
of  water  from  the  Sevier  River  to  be 
used  to  produce  an  estimated  total  of 
1,900  hp.  has  been  made  to  the  state 
engineer  of  Utah  by  the  Telluride 
Power  Company,  Salt  Lake  City.  Ac- 

cording to  the  filing,  the  water  is  de- 
sired to  supplement  the  capacity  of  its 

existing  plant.  For  the  same  reason 
the  company  has  filed  on  12  sec.-ft.  of 
water  from  P'anguitch  Creek  to  be 
used  to  develop  250  hp.  in  case  of  need. 

Arizona  Asks  Water  Parley. — Con- 
current resolutions  have  been  introduced 

in  both  houses  of  the  Arizona  State 
Legislature  calling  for  the  appointment 
of  a  committee  of  five  to  meet  vwth 
committees  from  California  and  Nevada 

for  the  purpose  of  adjusting  and  de- 
termining the  respective  rights  and  in- 

terests of  the  states  in  regard  to  the 
Colorado  River  and  the  Colorado  River 
Compact.  The  committees  would  report 
to  the  legislatures  of  the  three  states. 
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Technical  Section  Bureaus  Report  on  Meetings 
Active  Discussion  and  Important  Character  of  Work  Undertaken 

Reflected  in  Chairmen's  Ofiicial  Reports 
The  conclave  held  by  the  Technical 

Section  of  the  P.C.E.A.,  Jan.  7,  8  and  9 
at  the  Fairmont  Hotel  in  San  Francisco 
constituted  one  of  the  most  successful 
series  of  meetings  of  this  nature  ever 
held.  This  is  true  both  in  the  large  at- 

tendance and  in  the  amount  and  quality 
of  the  work  accomplished.  All  bureau 
reports  have  not  been  submitted  for 
publication  as  yet,  but  those  which  have 
been  completed  and  submitted  by  the 
bureau  chairmen  are  published  here- 
with. 

Accident  Prevention  Bureau 
J.  M.  Buswell,  chairman. 

Training  in  first  aid  and  resuscita- 
tion, its  value  to  men,  to  the  companies, 

and  to  the  public  alike,  and  the  success 
of  .conducting  such  training  through 
competition  were  thoroughly  treated  in 
a  report  from  Dr.  C.  E.  Mordoff  of  the 
San  Joaquin  Light  &  Power  Corpora- 

tion. This  was  read  by  the  chairman, 
J.  M.  Buswell  of  the  same  company. 
Discussion  followed. 

"Safety  Bulletins"  as  reported  upon 
by  F.  V.  Wright,  of  The  Southern  Sier- 

ra.'! Power  Company,  evoked  discussion 
and  brought  out  the  fact  that  adequate 
bulletin  service  properly  handled  was 
decidedly  beneficial  to  all  concerned. 

A  "Course  in  Accident  Prevention  for 
Linemen",  published  by  the  N.E.L.A., 
was  discussed,  and  it  was  decided  that 
wide  distribution  of  this  booklet  by  all 
member  companies  would  effect  a  good 
foundation  for  safety  training.  Study 
of  this,  or  courses  modeled  along_  the 
lines  given  in  this  publication,  stimu- 

lated by  periodic  tests  and  friendly  com- 
petition between  various  groups,  would 

nicely  balance  the  semi-technical  train- 
ing now  given  by  several  companies  to 

employees  to  fit  them  for  responsibili- 
ties that  are  growing  with  the  systems. 

F.  A.  Brown,  of  the  Southern  California 
Edison  Company,  was  not  able  to  be 
present  to  submit  a  report  on  this  sub- 

ject at  this  time. 
"Safe  Practices"  were  discussed,  and 

it  was  agreed  that  a  study  of  such 
should  go  along  with  an  accident- 
prevention  course.  W.  L.  Smith,  of  the 
Los  Angeles  Bureau  of  Power  &  Light, 
was  not  present  to  report  upon  this 
phase  of  the  work. 

Tools,  improvised  or  otherwise,  that 
would  lend  themselves  better  to  safe 
usage  than  some  present  tools  is  a 
subject  which  S.  M.  Bullis  of  The  Cali- 

fornia Oregon  Power  Company  has  up 
for  report  at  the  March  meeting.  Mr. 
Bullis  succeeds  H.  L.  Walther  as  the 
representative  of  that  company. 
"Forms  of  Company  Safety  Organi- 

zations", assigned  to  E.  J.  Kendall  of 
the  Great  Western  Power  Company  of 
California,  evoked  much  discussion.  Ex- 

periences with  various  forms  were  con- 
sidered and  it  developed  that  the  local 

committee   form,    where    the    member- 

ships are  rotated  frequently,' is  the  most efficient,  especially  when  coupled  with 
a  definite  system  for  continuous  inspec- 

tion and  instruction.  Under  this  system 
the  workers  themselves  are  given  defi- 

nite responsibilities  and  thus  take  a 
more  personal  interest  in  safety  work. 

A  standard  "Safety  Code"  is  being 
prepared  by  the  Pacific  Gas  and  Electric 
Company  and  V.  R.  Hughes  of  that  com- 

pany is  to  canvass  member  companies 
for  any  codes  they  may  be  using  now 
and  for  suggestions  as  to  the  proper 
scope  for  an  enforcement  of  such  a 
code. 

The  establishment  of  confidence  in  ac- 
cident-prevention work  and  apprecia- 

tion of  its  necessity  is  one  of  the  most 
important  efforts  of  this  bureau.  Prac- 

tical schemes  of  accident  prevention 
that  can  be  applied  in  an  economical 
way  can  be  worked  out  and  will  prove 
beneficial  to  all  concerned.  Systematic 
accident  records  which  could  be  com- 

pared between  companies  from  year  to 
year  are  suggested  as  aids  to  the  cause. 

J.  C.  Gaylord  of  the  Southern  Cali- 
fornia Edison  Company  reported  on  the 

St.  Louis  meeting. 

Hydraulic   Power   Bureau 
R.    M.    Peabody,    chairman.    S.    F.    Coghlan. 

secretary. 

Mechanical  reliability  of  water  power 
plants  was  the  first  subject  discussed. 
This  subject  is  the  one  assigned  to  sub- 

committee No.  1  of  the  national  hy- 
draulic power  committee  and  is  spon- 

sored by  the  Peilnsylvania  Section  of 
the  N.E.L.A.  Copies  of  the  question- 

naire issued  by  the  Eastern  body  were 
distributed  and  discussed.  The  informa- 

tion asked  for  can  be  obtained,  and  an 
effort  will  be  made  by  member  com- 

panies to  complete  the  questionnaire 
before  the  March  conclave. 

Hydro  plant  layout  is  the  main  sub- 
ject of  the  year  for  the  P.C.E.A.  and 

likewise  the  subject  assigned  to  sub- 
committee No.  2  of  the  national  organi- 

zation. Reports  of  this  subject  were 
submitted  by  six  member  utilities  as 
follows: 

Bureau  of  Power  &  Light,  Los  An- 

geles. The  California  Oregon  Power  Com- 

pany. 
Pacific  Gas  and  Electric  Company. 

San  Joaquin  Light  &  Power  Cor- 

poration. 
Southern    California   Edison   Com- 

pany. 
The  Southern  Sierras  Power  Com- 

pany. 
High-head  plants  covered  in  the  re- 

ports were  of  both  the  turbine  and  the 
impulse  type  operating  at  heads  of  more 
than  400  ft.  Turbine  plants  were  Pit 
No.  1  of  the  Pacific  Gas  and  Electric 

Company,  Kern  River  No.  3  and  Big- Creek  No.  3  of  the  Southern  California 
Edison  Company,  and  San  Francisquito 
No.  2  of  the  Bureau  of  Power  &  Light. 
Impulse  plants  were  Leevining  Creek 
No.  1,  of  The  Southern  Sierras  Power 
Company,  San  Joaquin  No.  1  of  the 
San  Joaquin  Light  &  Power  Corpora- 

tion, and  Big  Creek  No.  1  of  the  South- 
ern California  Edison  Company. 

Medium-head  plants  operating  at 
heads  of  from  100  ft.  to  400  ft.  reported 
upon  were  Pit  No.  3  of  the  Pacific  Gas 
and  Electric  Company,  Copco  Nos.  1  and 
2  of  the  California  Oregon  Power  Com- 

pany, and  the  Kerckhoff  plant  of  the 
San  Joaquin  Light  &  Power  Corpora- 
tion. 

The  only  low-head  plant  covered  in 
the  reports  was  the  Klamath  Falls  East 
Side  plant  of  The  California  Oregon 
Power  Company.  Details  of  these  va- 

rious plants  were  discussed.  Informa- 
tion contained  in  the  reports  will  be  ar- 

ranged in  tabular  form  for  submission 
as  a  final  report  of  the  activities  of  the 
bureau. 

Meter  Bureau 
G.  H.  Searle,  chairman,  J.  E.  Bridges,  secretary. 

The  meter  course  at  the  University  of 
California  will  be  held  in  two  sections 
this  year,  according  to  the  proposed 
plans  of  A.  L.  Duesbury,  Western 
States  Gas  &  Electric  Company,  sub- 

committee chairman.  The  cost  of  the 
course  will  be  $8  per  student.  To  lessen 
the  congestion  in  the  laboratory  and  to 
make  the  course  available  to  a  greater 
number  of  meter  men,  the  committee 
will  endeavor  to  arrange  for  an  ele- 

mentary section  to  be  held  at  Los  An- 
geles in  addition  to  the  two  sections  at Berkeley. 

Nothing  was  reported  this  time  by  E. 
Ealson,  Southern  California  Edison 
Company,  who  heads  the  subcommittee 
on  the  use  of  oil  in  meter  bearings. 

The  influence  of  wave  form  on  relay 
operation  and  the  best  test  method  by 
which  reliable  operation  may  be  ob- 

tained are  subjects  under  investigation 

by  the  subcommittee  on  relay  mainte- 
nance, headed  by  J.  C.  Albert,  Los  An- 

geles Bureau  of  Power  &  Light.  Charts 
were  exhibited  showing  the  character- 

istic curves  of  three  different  types  of 
relays  when  operated  on  currents  of  the 
same  effective,  value  but  of  different 
wave  forms.  Shorter  time  values  were 
obtained  obviously  with  a  sine  wave 
than  with  other  wave  forms.  Further 
tests  and  investigation  are  to  be  made. 
Recommendations  for  a  standard  sys- 

tem of  relay  testing  will  be  included  in 
the  final  report. 

Results  of  tests  on  a  bushing-type 
current  transformer  were  reported  by 
W.  N.  Lindblad,  Pacific  Gas  and  Electric 

Company,  chairman  of  the  subcom- 
mittee on  high-tension  metering  for 

operating  conditions.  A  German  de- 
velopment in  bushing-type  current 

transformer  using  a  small  amount  of 
iron  was  reported  as  having  improved 
characteristics  and  greater  adaptability 
to  smaller  amounts  of  primary  current 
than  the  usual  type.  The  Niagara  cur- 

rent transformer  was  mentioned,  but  no 

members  present  could  report  expe- 
rience with  it.  A  double-winding  cur- 

rent transformer  designed  to  be  im- 
mersed in  the  oil  of  a  switch  tank  was 

exhibited  by  J.  S.  Thompson  of  the  Pa- 
cific Electric  Manufacturing  Company. 

An  inverted  current  transformer  for 
use  in  measuring  high-tension  voltages 
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was  proposed  by  Mr.  Lindblad.  In  tHs 
scheme  the  leakage  current  of  a  string 
of  insulators  would  be  utilized  to  obtain 
a  meter  indication  proportional  to  the 
voltage  of  the  line. 

Data  are  being  collected  by  the  sub- 
committee headed  by  C.  F.  Gilcrest,  San 

Joaquin  Light  &  Power  Corporation,  on 
the  proper  size  of  meters  for  various 
installations.  No  report  was  available 
at  this  time. 
The  use  of  iron-clad  installations 

relative  to  meter  testing  as  applied  to 
2,200-volt  installations  of  The  California 
Oregon  Power  Company  was  reported 
by  E.  S.  Daniels  of  that  company.  W. 

E.  Frampton,  Southern  California  Edi- 
son Company,  is  chairman  of  this  sub- 

committee, but  was  unable  to  attend 
this  conclave. 

New  developments  were  commented 

upon  by  W.  C.  Smith  of  the  General 
Electric  Company,  in  the  absence  of  J. 

H.  Paget,  Great  Western  Power  Com- 
panv  of  California,  the  chairman,  and 
he  exhibited  a  new  potential  switch.  The 
new  "OB"  meter  was  demonstrated  by 

J.  E.  Bridges  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Company.  TMs 

new  meter  has  a  modified  terminal  ar- 
rangement. The  design  of  a  new  multi- 

range  potential  transformer  having  the 
same  curve  on  all  ratios  was  announced 

by  O.  A.  Knopp,  Pacific  Gas  and  Electric 
Company.  The  transformer  contains  a 

one-to-one  ratio  and  thus  may  be  cali- 
brated wthout  reference  to  laboratory 

standards. 

Determination  of  logical  meter-test 

periods  is  to  be  attempted  by  a  new 
subcommittee  headed  by  T.  S.  Capek, 
Pacific  Gas  and  Electric  Company.  No 

report  on  this  work  was  available  at 
this  session. 

The  St.  Louis  meetings  of  the  Tech- 
nical National  Section  held  Oct.  20,  21, 

and  22  were  discussed  in  a  report  read 

by  W.  H.  Talbot,  San  Diego  Consoli- dated Gas  &  Electric  Company. 

Pacific  Coast  practices  as  of  interest 

to  the  national  meter  committee  fur- 
nished the  concluding  topic  for  discus- 
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steam-plant  mechanical  equipment 
was  also  a  subject  upon  which  all 
member  companies  reported.  Time  per- 

mitted the  discussion  of  only  the  report 
covering  the  new  Long  Beach  Plant  of 
the  Southern  California  Edison  Com- 

pany. 
Inductive  Co-ordination  Bureau 

L.   J.    Corbett,   chairman. 

Attendance  at  this  meeting  was 
noticeably  reduced,  due  to  the  important 
matters  under  discussion  at  other  paral- 

lel sessions. 
Differences  in  practice  in  various 

parts  of  the  country  were  noted  par- 
ticularly by  the  chairman  in  his  report 

of  the  St.  Louis  meeting  of  the  national 
committee.  The  code  of  "Principles  and 
Practices"  was  spoken  of  as  working 
out  well  in  the  East  under  their  varied 
and  unstandardized  conditions. 
Eecommendation  that  studies  of  in- 

ductive co-ordination  matters  be  placed 
under  the  inductive  co-ordination  com- 

mittee instead  of  under  separate  and 

independently  appointed  project  com- 
mittees, as  has  been  done  on  current 

work,  was  made  to  the  national  execu- 
tive committee  at  the  national  meeting. 

Eadio  interference  is  a  matter  which 
is  assuming  importance.  This  is  a  new 
problem  confronting  the  industry,  and 
the  co-ordination  committee  tliis  year 
will  compile  data  on  methods  and  ap- 

paratus used  by  central  station  com- 
panies for  locating  power  line  leaks. 

Cooperation  of  the  local  bureau  with 
the  national  bureau  is  asked  in  the  fol- 

lowing ways: 

1 — Reporting  existing  parallels  with  communi- 
cation lines,  co-ordination  methods  used  and  re- 

sults. 

2 — Reporting  cases  of  radio  interference  com- 
plaints, methods  and  equipment  used,  with 

photographs,    and    results. 

Forms  are  provided  for  these  reports, 
which  should  be  sent  as  early  as  pos- 

sible to  the  local  bureau  chairman  with 
any  comments. 

Prime  Movers  Bureau 
C.    E.    Steinbeck,    chairman,    C.    E.    Stewart, 

secretary. 

Discussion  of  various  phases  of  the 

technical  national  prime  movers  com- 
mittee as  outlined  by  the  chairman  oc- 
cupied most  of  the  time  of  this  bureau 

at  the  recent  sessions.  Assignment  of 
certain  subjects  to  the  Pacific  Coast 

section  by  the  national  section  was  con- 
firmed.    These  subjects  are  as  follows: 

1 — ^utilization  of  local  fuels,  methods  and  ap- 
pliances. 

2 — Cooling    of    condenser    circulating    water. 
3 — Continued  work  on  operating  code  defini- 

tions. 

Subjects  for  continued  study  on  the 
part  of  the  national  subcommittee  on 
condensers  were  suggested  as  follows: 

1 — The  prevention  of  algae  growth  in  cooling 
systems. 

2 — Surface  condenser  operation,  perform- 
ance,  etc. 

3 — Electrolytic  protection  of  condenser  tubes 
and  stopping  of  troubles  due  to  ground  currents. 

Thorough  discussion  of  all  six  of  the 
above  .subjects  took  place  at  the  meet- 
ing. 

Mechanical  oil-burner  experiences 
were  reported  upon  by  all  member  com- 

panies. All  reports  were  very  complete 
and  will  be  presented  to  the  national 
committee  for  publication. 

P.C.E.A.  Executive  Committee  to 
Meet. — The  Executive  Committee  of  the 
P.C.E.A.  will  hold  a  meeting  in  San 
Francisco  on  Feb.  19.  The  meeting  will 
be  called  at  2:30  p.m.  in  the  office  of 
S.  H.  Taylor,  secretary  of  the  asso- 

ciation, 527  Eialto  Building. 

Book  Reviews 
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intelligent  use  of  the  data  contained  in  the  elec- 
trical handbooks,  or  take  up  with  advantage  a 

further  study  of  the  special  treatises  on  the  sub- 

ject. 
In  this  third  edition  the  text  has  been 

revised  and  brought  up  to  date  by  Pro- 
fessor Gray's  assistant  at  Cornell  Uni- 

versity, Prof.  Eobert  F.  Chamberlain. 
In  the  first  few  chapters  the  funda- 

mental principles  of  electricity  and 
magnetism  are  briefly  discussed  and  the 
author  then  begins  the  treatment  of  the 
practical  application  of  engineering 
principles  covering  the  subjects  of 
rheostats,  magnetic  circuits,  solenoids 
and  electro-magnets.  Direct  -  current 
machinery  is  then  taken  up,  chapters 
being  devoted  to  the  construction  of 
direct-current  machines,  the  theory  of 
commutation,  armature  reaction,  and 
the  characteristics  of  direct-current- 
generators  and  motors.  Electrolysis, 

primary  batteries  and  storage  bat- 
teries are  all  treated,  after  which  the 

text  takes  up  the  subject  of  alternating 
currents,  starting  with  the  first  princi- 

ples and  followed  by  alternator  con- 
struction, transformers,  polyphase  and 

single-phase  motors,  transmission  and 
distribution. 

The  latter  part  of  the  text  is  devoted 
to  a  laboratory  course  and  to  problems 
covering  the  practical  phases  of  elec- trical engineering. 

While  not  complete  enough  to  be  con- 
sidered a  treatise  for  electrical  engi- 
neering students,  the  book  handles  the 

subject  of  electrical  engineering  in  a 
thorough  manner,  and  all  of  the  refer- 

ences to  machinery  apply  to  the  latest 
equipment  on  the  market.  Some  of  the 
sections  of  the  book  are  particularly 
good,  such  as  the  section  illustrating 
the  theory  of  commutation  and  the  sec- 

tion covering  alternator  construction. 
To  illustrate  the  windings  of  an  alter- 

nator use  is  made  of  colored  diagrams 
which  assist  greatly  in  showing  the  stu- 

dent the  manner  in  which  windings  are 
placed  in  modem  alternators. 

The  book  should  prove  quite  useful 
for  the  purpose  intended,  that  is,  to 
give  students  who  are  not  specializing 
in  electrical  engineering  a  working 
knowledge  of  the  principles  involved  in 
the  construction  and  operation  of  elec- 

trical machinery.  E.  R.  S. 

ELECTRICAL  ENGINEERING 

By  ALEXANDER  GRAY.  Third  edi- 
tion. 448  pages  ;  444  figures.  ?4.  Pub- 
lished by  McGraw-Hill  Book  Company, 

Inc.,  New  York,  N.  Y. 

This  text  is  based  on  a  lecture  and  a 
laboratory  course  given  to  the  senior 
engineering  students  who  are  specializ- 

ing in  branches  other  than  electricity 
and  who  consequently  have  only  a  lim- 

ited time  to  obtain  a  broad  idea  of  the 

principles  and  practice  of  electrical  en- 
gineering.    The  author  states: 

For  such  men  it  is  necessary  to  emphasize  the 
fundamental  principles,  and  to  develop  the  sub- 

ject by  elaborating  on  these  principles  rather 
than  by  the  solution  of  mathematical  equations, 
because  only  in  this  way  can  the  student  be 
given  such  a  grip  of  the  subject  in  the  short 
time  available,  that  he  is  able  thereafter  to  make 

Electrical  Supplies  Hand  Book  Pub- 
lished.— The  Associated  Manufacturers 

of  Electrical  Supplies  has  recently  is- 
sued the  first  edition  of  its  hand  book 

covering  general  standards  in  use  by 
more  than  one  section  of  the  associa- 

tion. The  book  is  highly  valuable  to 
the  manufacturing  branch  of  the  elec- 

trical industry,  as  well  as  to  those  con- 
cerned with  electrical  inspection,  as  it 

contains  detailed  specifications  for  vari- 
ous devices  in  use  in  the  electrical  busi- 

ness. The  book  also  contains  the  roster 
of  the  officers  and  membership  of  the 
association. 

"The  Electrical  Manufacture  of  Car- 
bon Black". — This  is  the  title  of  Tech- 

nical Paper  .351  issued  by  the  Depart- 
ment of  the  Interior,  Bureau  of  Mines. 

It  is  by  J.  J.  -Jakosky  and  describes  the 
proposed  type  of  apparatus  and  gives 
an  estimate  of  the  cost  of  producing 
carbon  black  from  oils.  The  price  is 
ten  cents,  and  orders  should  be  ad- 

dressed to  the  Superintendent  of  Docu- 
ments, Government  Printing  Office, 

Washington,  D.  C. 
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Commercial   Programs   Discussed 

at  Jobbers'  Meeting 
The  commercial  development  pro- 

grams of  the  two  major  central  stations 
in  California  for  the  year  1925  were 
outlined  before  the  general  meeting  of 
the  Pacific  Division,  Electric  Supply 
Jobbers'  Association,  at  Del  Monte, 
Calif.,  Jan.  31,  by  representatives  of  the 
Southern  California  Edison  Company 
and  the  Pacific  Gas  and  Electric  Com- 

pany. R.  E.  Fisher,  vice-president  in 
charge  of  public  relations  and  sales  of 
the  Pacific  Gas  and  Electric  Company, 
presided.  With  drought  conditions 
passed  and  power  supply  back  to  normal 
in  southern  California  the  Southern 
California  Edison  Company  will  launch 
an  aggressive  load-building  program, 
according  to  W.  L.  Frost,  general  com- 

mercial manager  of  that  company.  A 
special  effort  will  be  made  to  secure 
new  customers  which  will  require  only 
service  wires  and  a  meter,  he  stated. 

COMING  EVENTS 

Commercial  National   Section,  N.E.L.A. — 
New  York,  N.  Y. 
March  17-19,  1925 

Sonthwestem  Public  Service  Association — 

Annual  Convention — Rice  Hotel,  Houston,  Texrs 
May  5-8,  1925 

Electrical  Supply  Jobbers'  Association — 
Annual  Convention — Hot  Springs,  Va. 

June  1-6,  1925 

Associated  Manufacturers  of  Electrical  Supplies — 
Annual  Meeting — Hot  Springs,  Va. 

June   8-12.    1926 

National  Electric  Light  Association — 
Annual  Convention — San  Francisco,  Calif. 

June  15-19,  1925 

The  load-building  activities  of  the 
Pacific  Gas  and  Electric  Company  this 
year  will  be  directed  primarily  toward 
securing  those  types  of  load  which  will 
be  most  beneficial  in  filling  up  the  val- 

leys in  the  system  load  curve,  said  J. 
P.  Coghlan,  assistant  to  the  president 
of  the  Pacific  Gas  and  Electric  Com- 

pany. High-load  factor,  high-power 
factor,  off-peak  loads  will  be  those 

■,  sought  to  accomplish  the  desired  re- 
.        suits.     In  other  words  he  stated,  "our 
»  commercial  program  this  year  will  be 

of  the  selective  load-building  type." 
With  the  completion  of  the  Pit  No.  3 
hydroelectric  plant  during  the  summer 
and  the  absorption  of  25,000  kw.  into 
the  Pacific  Gas  system  from  the  new 
Copco  plant  of  The  California  Oregon 
Power  Company  early  this  spring,  there 
will  be  an  abundance  of  power  available 
for  industrial,  commercial  and  domestic 

!■  uses  in  northern  California,  Mr.  Coghlan 
stated. 

A  resume  of  the  1924  commercial  de- 
'»    partment  activities  and  a  survey  of  the 
|B   plans  for  the  coming  year  of  the  larger 

i**^    power  companies  of  the  eleven  Western states,   as   compiled  by  the  Journal  of 
Electricity,  was    presented    by    W.   C. 
Heston,  Pacific  Coast  editor  of  Electri- 

cal World. 
The  meeting  was  the  annual  session 

of  the  Pacific  Division  of  the  jobbers' 

association  and  was  unusually  well  at- 
tended from  all  sections  of  the  West. 

At  the  election  of  officers  the  following 
were  named  for  the  ensuing  year:  O. 
B.  Stubbs,  Stubbs  Electric  Company, 
Portland,  chairman;  Harry  Harper, 
Western  Electric  Company,  Los  Angeles, 
executive  committeeman  to  sit  with 
the  executive  committee  of  the  national 

jobbers'  association,  and  Albert  H.  El- 
liot, San  Francisco,  secretary.  In  ad- 

dition to  the  regular  golf  tournament 
for  the  four  cups,  much  interest  cen- 

tered around  the  "Calcutta  Pool"  which 
was  held.  In  spite  of  the  disastrous  fire 
which  destroyed  a  part  of  the  old  Del 

Monte  Hotel  during  the  last  jobbers' 
meeting,  Carl  Stanley,  manager,  was 
able  to  accommodate  the  guests  in  a 
most  satisfactory  manner. 

San   Diego   Electric   Club   Elects 
OflScers  for  New  Year 

Herbert  Rose,  Federal  Electric  Com- 
pany representative  in  San  Diego, 

Calif.,  was  elected  to  the  office  of  presi- 
dent of  the  San  Diego  Electric  Club  at 

its  annual  meeting  held  Jan.  13  at  the 
Cabrillo  Cafe.  Hugo  Kuehmsted,  of  the 
street  railway  company,  the  only  other 
candidate,  received  nineteen  votes 
against  thirty  cast  for  Mr.  Rose. 

Closer  contests  were  staged  in  the 
balloting  for  the  offices  of  first  vice- 
president  and  secretary-treasurer. 
Bruno  Barth,  of  the  Southern  Electrical 
Company,  led  his  opponent,  H.  H.  Wat- 

son, of  the  Byllesby  Engineering  & 
Management  Corporation,  by  one  vote. 
Mr.  Barth  was  elected  first  vice-presi- 

dent by  a  vote  of  twenty-five  to  twenty- 
four.  C.  C.  Clardy,  electrical  contractor, 
won  second  vice-presidency  by  a  vote 
of  thirty-seven  to  thirteen  over  W.  H. 
Ellison,  of  the  street  railway  company. 
Charles  Stevens,  of  the  telephone  com- 

pany, defeated  the  incumbent,  Guy  Mil- 
ler, of  the  street  railway  company,  for 

secretary-treasurer  by  one  vote,  getting 
the  odd  count  on  a  twenty-five  to  twen- 

ty-four ballot. 
The  five  men  elected  to  the  executive 

committee  are:  W.  A.  Cyr,  G.  H.  P. 
Dellmann,  Al  May,  W.  G.  Boyce  and 
Carl  Wiggins.  Ralph  Zink,  E.  R. 
Damarus,  Sam  Hall,  Evan  Shaffer  and 
Walter  Rainey  were  the  other  men  run- ning. 

Equipment  Tests  Exhibited  Before 
Seattle  Club.— The  Electric  Club  of 
Seattle  was  recently  entertained  with 
moving  pictures  of  tests  of  electrical 
equipment,  taken  for  and  sponsored  by 
the  National  Board  of  Fire  Underwrit- 

ers of  Chicago.  The  showing  was  under 
the  auspices  of  the  Seattle  Fire  Depart- ment. 

New  Mexico  Electric  Light  Associa- 
tion Convention  Postponed. — The  an- 
nual convention  of  the  New  Mexico 

Electric  Light  Association,  which  was 
scheduled  to  be  held  in  Albuquerque 
Feb.  16-18,  has  been  indefinitely  post- 

poned. 

Los  Angeles  Contractor-Dealers  to 
Hold  Annual  Ball.— The  Electrical  Con- 

tractors and  Dealers'  Association  of 
Los  Angeles  has  set  Tuesday  evening, 
Feb.  17,  as  the  date  of  its  third  annual 
electrical  ball,  which  will  be  held  at  the 
Goldberg-Bosley  School  for  Dancing, 
Sixteenth  and  Flower  Streets. 

Los  Angeles  Electric  Club  Holds 
Annual  Election 

At  the  recent  annual  election  of  the 
Los  Angeles  Electric  Club  the  following 
officers  were  elected  for  the  ensuing 

year: 

President — J.  E.  MacDonald,  Joint 
Pole  Committee;  first  vice-president — 
B.  G.  Wright,  Southern  California  Tele- 

phone Company;  second  vice-president 
— B.  F.  Pearson,  Southern  California 
Edison  Company;  third  vice-president — 
S.  E.  Gates,  General  Electric  Company; 
secretary-treasurer  —  R.  J.  McHugh, 
Gamett- Young  Company;  sergeant-at- 
arms — R.  H.  Manahan,  city  electrician; 
J.  G.  Loomer,  Western  Electric  Com- 

pany. The  following  were  made  directors: 
F.  E.  Seaver,  Los  Angeles  Gas  &  Elec- 

tric Corporation;  W.  L.  Frost,  Southern 
California  Edison  Company;  G.  E.  Arbo- 
gast,  Newbery  Electric  Corporation; 
K.  E.  Van  Kuran,  Westinghouse  Elec- 

tric &  Manufacturing  Company;  H.  L. 
Harper,  Western  Electric  Company;  H. 
E.  Sherman,  Jr.,  Illinois  Electric  Com- 

pany; L.  E.  Moselle,  Los  Angeles  Bur- eau of  Power  &  Light. 

COMING    PACIFIC    COAST    ELECTBICAL 
ASSOCIATION  MEETINGS 

Executive  Committee — 
Rialto    Building,    San    Francisco,    Calif, 

Feb.  19,  1925 

Technical  Section — 
Conclave    and    Executive    Meeting — San   Joaquin 

Liglit  &  Power  Building,  Fresno,  Calif. 
Marcll  26-27,  1925 

Commercial  Sections- 
Conclave   and    Executive    Meeting — San    Joaquin 

Light  &  Power  Building,  Fresno,  Calif. 
April  3-4,  1926 

Pacific    Coast    Electrical   Association — 
Annual  Meeting — San  Francisco,   Calif. 

June    15,    1925 

Idaho   Chapter  of  A.A.E.   Holds 
Meeting  at  Twin  Falls 

The  Idaho  chapter  of  the  American 
Association  of  Engineers  held  its  an- 

nual meeting  at  Twin  Falls,  Idaho,  Jan. 
15  and  16.  The  program  included  the 
annual  address  by  J.  P.  Congdon,  the 
outgoing  president;  an  address  by  J.  A. 
Harader,  secretary  of  the  Idaho  Cham- 

ber of  Commerce,  of  Pocatello;  an  ad- 
dress by  W.  H.  Gibson,  of  Boise,  mem- 

ber of  the  Idaho  public  utilities  com- 
mission; an  address  by  L.  R.  Cook,  of 

Nampa,  Idaho,  on  "TTie  City-Manager 
Plan  and  its  Application  to  Idaho;"  an 
address  by  G.  C.  Baldwin,  United  States 

Geological  Survey  engineer,  on  "Snake 
River  Water  Distribution;"  an  address 
by  DanaVTemplin,  of  the  United  States 

Bureau  of  Reclamation,  on  "Construc- tion of  the  American  Falls  Dam  and  the 
Effect  of  Additional  Stored  Water  in 

the  Snake  River  Valley."  Dean  I.  C. 
Crawford,  of  the  University  of  Idaho, 
also  spoke  on  the  water  resources  of 
the  State  of  Idaho. 

Declaring  a  period  of  prosperity  is 
spreading  over  the  country  and  that 
the  slump  is  past  in  the  State  of  Idaho, 
Mr.  Congdon  in  his  address  stressed  the 
need  for  optimism  and  the  need  to  look 
to  the  future  with  confidence.  The  rail- 

roads, said  Mr.  Congdon,  will  spend  ap- 
proximately a  billion  dollars  a  year  for 

the  next  .ten  years,  while  the  electrical 
companies  will  be  forced  to  spend  ap- 

proximately $600,000,000  a  year  for  the 
next  few  years  to  meet  improvements 
long  needed. 
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John  C.  Campbell,  for  tWrteen  years 
associated  with  the  Pacific  Power  & 
Light  Company,  Portland,  Ore.,  re- 

signed Feb.  1,  1925,  to  accept  a  position 
with  the  securities  department  of  the 
Electric  Bond  &  Share  Company,  New 
York  City.  In  his  new  position  he  will 
have  headquarters  with  the  Memphis 
Power  &  Light  Company,  Memphis, 
Tenn.,  a  subsidiary  of  the  Electric  Bond 

&  Share  Company.  Mr.  Campbell  was 
born  in  Kansas  City,  Mo.,  in  1881.  At 
the  age  of  nineteen,  after  having 
graduated  from  the  public  schools  and 
completed  a  course  in  a  business  col- 

lege in  that  city,  he  went  to  work  for 
the  Pacific  Express  Company  and  re- 

mained in  that  and  other  employment  in 
his  home  city  for  four  years.  In  1904 
he  removed  to  Portland,  Ore.,  where  he 
spent  four  years  as  assistant  cashier  of 
the  Southern  Pacific  Company,  and 
three  years  with  Tull  &  Gibbs  Furni- 

ture Company.  Seven  years  later  he 
entered  the  employ  of  the  Pacific  Power 
&  Light  Company.  Here  he  directed 
the  statistical  department  until  May, 
1918,  v/hen  he  was  promoted  to  the  po- 

sition of  traveling  auditor  with  head- 
quarters at  Yakima,  Wash.,  retaining 

that  post  until  the  present  time. 
R.  L.  Stewart,  local  manager  at  Cot- 

tage Grove,  Ore.,  for.  the  Mountain 
States  Power  Company,  Albany,  has 
been  elected  president  of  the  Cottage 
Grove  Commercial  Club  for  1925. 

R.  M.  Bleak,  superintendent  of  light- 
ing and  appliance  sales,  Utah  Power  & 

Light  Company,  Salt  Lake  City,  Utah, 
was  re-elected  secretary-treasurer  of 
the  Rocky  Mountain  Electrical  Coopera- 

tive League  at  the  last  election.  Mr. 
Bleak  has  held  that  office  in  the  leag-ue 
since  its  organization  in  1920. 

W.  E.  Creed,  president,  Pacific  Gas 
and  Electric  Company,  and  president, 
Columbia  Steel  Corporation,  San  Fran- 

cisco, was  the  principal  speaker  at  the 
seventh  annual  dinner  conference  of 
the  Utah  Associated  Industries  held  re- 

cently in  Salt  Lake  City.  His  subject 
was  "The  Fruits  of  Collective  Think- 
ing." 

Clarke  F.  Edwards,  who  has  returned 

to  Los  Angeles  after  a  six  months'  so- 
journ in  the  East,  has  been  appointed 

representative  of  the  Majestic  Electric 
Appliance  Company  for  southern  Cali- 

fornia, with  headquarters  in  Los  An- 
geles. Prior  to  his  departure  for  the 

East,  Mr.  Edwards  was  manufacturers' 
agent,  representing  several  glass  and 
other  fixture  manufacturers. 

R.  Wolfsberg,  formerly  manager  of 
the  Los  Angeles  branch  of  the  Allied 
Industries,  Inc.,  has  recently  severed 
his  connection  with  that  organization 

and  is  now  a  manufacturers'  representa- 
tive with  offices  in  Los  Angeles  and 

San  Francisco. 
J.  O.  Case,  assistant  manager  of  the 

Los  Angeles  office,  General  Electric 
Company,  recently  spent  several  days  in 
Phoenix  and  other  Arizona  points  with 
the  representatives  of  that  company  in 
the  Arizona  territory. 

G.  E.  Emmons,  retired  vice-president 
of  the  General  Electric  Company,  has 
recently  moved  to  Pasadena,  where  he 
plans  to  make  his  future  home.  Mr. 
Emmons  was  formerly  vice-president  in 
charge  of  manufacturing  at  the  Sche- 

nectady Works. 
Frank  J.  Gleiss,  formerly  Pacific 

Coast  representative  of  the  Line  Ma- 
terial Company,  South  Milwaukee, 

Wis.,  has  been  appointed  district  man- 
ager for  the  company  in  this  territory 

and  will  have  full  charge  of  the  firm's 
branches  in  Los  Angeles  and  Oakland, 
Calif.,  and  Portland,  Ore.  Mr.  Gleiss 
recently  returned  from  South  Milwau- 

kee, where  he  attended  a  sales  conven- 
tion. 

P.  B.  Garrett,  general  engineer  for 
the  San  Francisco  office  of  the  West- 
inghouse  Electric  &  Manufacturing 
Company,  recently  returned  to  that  city 
after  an  extended  trip  throughout  the 

company's  entire  Western  territory.  In 
Salt  Lake  City,  Boise,  Denver  and 
Pueblo  Mr.  Garrett  spoke  on  supervis- 

ory control  and  also  on  the  klydono- 
graph,  the  latest  form  of  wave  meter. 

G.  C.  Ward,  vice-president  in  charge 
of  operation  and  construction.  Southern 
California  Edison  Company,  Los  An- 

geles, was  a  recent  visitor  to  San 
Francisco. 

■T'.  D.  McMuUin,  of  the  Atlantic  Pa- 
cific Agencies  Corporation,  San  Fran- 
cisco, recently  left  for  the  East  to  visit 

various  factories  which  his  firm  repre- 
sents on  the  Pacific  Coast. 

R.  E.  Smith,  advertising  manager. 
Southern  California  Edison  Company, 
Los  Angeles,  recently  made  a  short  bus- 

iness trip  to  San  Francisco.  While  there 
he  attended  the  weekly  luncheon  meet- 

ing of  the  San  Francisco  Electrical  De- 
velopment League. 

R.  M.  Davis,  statistical  editor  of  Elec- 
trical World,  New  York,  addressed  a 

joint  meeting  of  the  Denver  section, 
A.I.E.E.,  and  the  Electrical  Coopera- 

tive League  in  that  city  during  his  re- 
cent tour  of  the  West.  He  also  gave 

an  illustrated  talk  before  the  members' 
council  of  the  Denver  Chamber  of  Com- 
merce. 

Alvin  J.  Fisher,  vice-president  in 
charge  of  manufacturing.  Hurley  Ma- 

chine Company,  Chicago,  has  been  on 
the  Pacific  Coast  recently  conducting  a 
series  of  talks  to  salesmen  with  relation 
to  the  small  household  ironer  which  his 
company  is  putting  on  the  market. 

M.  P.  Rice,  manager,  publicity  depart- 
ment. General  Electric  Company, 

Schenectady,  N.  Y.,  spent  some  time  in 
San  Francisco  a  short  while  ago. 

F.  S.  Mills,  who  has  been  Pacific 
Coast  representative  of  Curtis  Light- 

ing, Inc.,  Chicago,  111.,  has  been  made 
vice-president  and  general  manager  of 
the  newly  organized  Curtis  Lighting, 
Inc.,  of  California. 

S.  Smith  Stevens,  son  of  the  late 

Stanley  S.  Stevens,  who,  upon  the  re- 
cent death  of  his  father  became  man- 
ager of  the  Stevens  Sales  Company  of 

Salt  Lake  City,  Utah,  has  left  for 
France  to  be  gone  about  three  years. 

Thad  Stevens,  formerly  with  the  Inter- 
Mountain  Electric  Company,  a  brother 
of  Stanley  S.  Stevens,  has  assumed 
active  management  of  the  Stevens  Sales 

Company.  This  firm  deals  in  Bryan- 
Marsh  lamps  and  Byron-Jackson  pumps. 

Carl  F.  Wolf  of  the  Valley  Electrical 
Supply  Company,  Fresno,  Calif.,  was  a 
recent  Los  Angeles  visitor. 
George  T.  Hibbert,  Jr.,  extension 

clerk  in  the  Astoria,  Ore.,  district  or- 
ganization of  the  Pacific  Power  &  Light 

Company,  Portland,  Ore.,  has  been  pro- 
moted to  be  district  manager  at  Top- 

penish.  Wash.  He  succeeds  IGlen  L. 
Corey,  who  has  been  transferred  to  The 
Dalles,  Ore. 
John  L.  Busey,  formerly  manager, 

Butte  Electric  Supply  Company,  Butte, 
Mont.,  is  now  affiliated  with  the  Pacific 
States  Electric  Company,  with  head- 

quarters in  San  Francisco. 
Arthur  Isbell,  Radio  Corporation  of 

America,  San  Francisco,  was  a  guest  at 
a  recent  luncheon  meeting  of  the  San 
Francisco  Electrical  Development 
League. 

C.  B.  Kenney,  vice-president  of  the 

Ne  Page-McKenny  Company,  and  man- 
ager of  the  San  Francisco  branch,  has 

been  elected  president  of  the  San  Fran- cisco Electrical  Devolpment  League. 
"Cap"  Kenney,  as  he  is  known  to  the 
electrical  fraternity,  has  been  engaged 
in  the  electrical  industry  for  over 

twenty  years,  having  started  in  1903  as 

a  wireman  in  the  employ  of  David 

Cronin,  one  of  the  first  electrical  con- 
tractors in  the  State  of  New  York. 

Four  years  later  he  came  to  California 
and  some  time  after  he  went  to  Seattle. 
At  the  time  of  the  organization  of  the 
Ne  Page-McKenny  Company  in  that 
city  in  1911  he  joined  the  firm,  and  in 
1914  removed  to  San  Francisco  where 
he  opened  for  the  company  the  office  of 
which  he  has  ever  since  been  manager. 
Mr.  Kenney  was  born  in  the  State  of 
New  York  and  educated  at  Syracuse University. 

■^, 
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C.  P.  Wallis,  formerly  with  the  Tor- 
rington  Company,  Torrington,  Conn., 
has  joined  the  sales  force  of  the  Na- 

tional Lamp  Works  of  the  General  Elec- 
tric Company,  Oakland,  Calif. 

E.  E.  Walker,  sales  engineer,  British 
Columbia  Electric  Railway  Company, 
Ltd.,  was  a  recent  visitor  in  San 
Francisco. 

Lawrence  W.  Davis,  general  manager. 
Association  of  Electragists,  Interna- 

tional, with  headquarters  in  New  York, 
w^as  the  guest  of  honor  at  a  luncheon 
tendered  him  by  San  Francisco  members 
of  the  California  Electragists  in  that 
city  Feb.  9. 

C.  J.  Hancock,  manager  for  the  Public 
Service  Company  of  Colorado  in  the 
Clear  Creek  region,  has  been  elected 
vice-president  of  the  Bureau  of  Mines 
ando  Commerce  in  Idaho  Springs,  Colo. 

v.  L.  Board,  general  superintendent. 
Public  Service  Company  of  Colorado, 
Denver,  has  been  elected  a  member  of 
the  board  of  directors  of  that  company. 
He  was  also  recently  re-elected  secre- 

tary-treasurer of  the  Rocky  Mountain 
Committee  on  Public  Utility  Informa- 

tion. He  was  largely  instrumental  in 
organizing  the  committee  and  has  held 
the  office  of  secretary-treasurer  since 
that  body  was  formed.  Mr.  Board  en- 

tered the  utility  field  immediately  upon 
his  graduation  from  the  University  of 
Missouri  in  1910,  joining  the  organiza- 

tion of  the  Denver  Gas  &  Electric  Light 
Company  as  junior  engineer.  After  re- 

maining in  Denver  two  years,  he  was 
transfei-red  to  the  office  of  the  Doherty 
interests  in  New  York,  where  he  was 
engaged  in  engineering  and  rate  work. 
In  1917  he  returned  to  Denver  on  an 
assignment  covering  special  work  for 
the  gas  and  electric  company,  and  five 
years  later  was  appointed  assistant 
general  manager,  a  newly  created  posi- 

tion. About  six  months  later  he  was 

named   general  superintendent,   retain- 

ing that  title  when  the  Denver  Gas  & 
Electric  Light  Company  was  merged 
with  the  Western  Light  &  Power  Com- 

pany of  Boulder  to  form  the  Public 
Service  Company  of  Colorado.  In  addi- 

tion to  his  work  in  the  electrical  indus- 
try, Mr.  Board  is  active  in  the  civic 

affairs  of  Denver  and  has  served  as  a 
member  of  the  industrial  development 
board  of  the  Denver  Civic  and  Commer- 

cial Association.  He  is  a  member  of 
the  American  Institute  of  Electrical  En- 

gineers and  of  Sigma  Xi  and  Tau  Beta 
Pi,  honorary  engineering  fraternities. 

J.  M.  Curtin,  manager  industrial  de- 
partment, Westinghouse  Electric  & 

Manufacturing  Company,  East  Pitts- 
burg, Pa.,  arrived  recently  in  Seattle  for 

a  conference  with  local  representatives 
of  the  company. 
Wm.  F.  Raber,  general  manager,  L. 

M.  Klauber,  general  superintendent,  and 
A.  E.  Holloway,  superintendent  of  the 
commercial  department  of  the  San 
Diego  Consolidated  Gas  &  Electric 
Company,  the  latter  acting  also  for  the 
San  Diego  Chamber  of  Commerce  as  its 
president,  welcomed  the  representatives 
of  the  American  Gas  Association  upon 
their  visit  to  San  Diego,  Feb.  3,  fol- 

lowing the  convention  with  the  Pacific 
Coast  association  in  Los  Angeles. 

W.  C.  Sterne,  general  manager  of  the 
Arapahoe  Power  &  Light  Company  and 
other  affiliated  companies  with  head- 

quarters in  Denver,  was  re-elected 
chairman  of  the  electrical  bureau  of  the 
Denver  Chamber  of  Commerce  at  the 
recent  annual  meeting  of  that  body.  S. 
W.  Bishop,  manager  of  the  Electrical 
Cooperative  League,  was  named  vice- 
chairman  for  the  second  time,  and 
George  E.  Lewis,  manager  of  the  Rocky 
Mountain  Utility  Information  Commit- 

tee, was  again  chosen  as  secretary  and 
treasurer. 

Franklin  T.  Griffith,  president  of  the 
Portland  Electric  Power  Company,  and 
also  president  of  the  National  Electric 
Light  Association,  and  Guy  W.  Talbot, 
president  of  the  Pacific  Power  &  Light 
Company,  both  of  Portland,  recently 
traveled  together  to  Chicago  to  attend  a 
meeting  of  the  public  policy  committee 
of  the  National  Public  Relations  Section 
of  the  N.E.L.A. 

W.  Wesley  Hicks,  electric  air-heater 
manufacturer  of  San  Francisco,  has  an- 

nounced the  issuance  of  U.  S.  patent 
No.  1,518,067,  which  broadly  covers  the 
basic  invention  made  by  him. 

E.  P.  Lovejoy,  Jr.,  of  the  News 
Bureau  of  the  General  Electric  Com- 

pany, has  been  transferred  from 
Schenectady  to  New  York  City,  to  rep- 

resent the  publicity  department  at  the 
executive  offices  of  the  company. 

Harry  S.  Delancie,  for  the  past  fifteen 
years  associated  with  the  San  Francisco 
office  of  the  Westinghouse  Electric  & 
Manufacturing  Company  in  the  indus- 

trial sales  department,  has  joined  the 
staff  of  Maydwell  &  Hartzell,  Inc.,  of 
that  city,  as  sales  engineer. 
Martin  E.  Fibush,  San  Francisco 

manager  for  the  Connecticut  Electric 
Manufacturing  Company,  Bridgeport, 
Conn.,  recently  returned  from  an  ex- 

tended visit  at  the  factory  where  he  at- 
tended the  annual  sales  conference. 

Clare  N.  Stannard,  vice-president  and 
general  manager,  G.  W.  Faller,  assistant 
vice-president,  and  John  E.  Loiseau, 
secretary,  respectively,  of  the  Public 
Service  Company  of  Colorado,  have  re- 

turned to  Denver  from  an  extended 
conference  with  officials  of  the  Doherty 
company  in  New  York. 

E.  A.  Phinney,  of  the  Jefferson  County 
(Colo.)  Power  &  Light  Company,  and 
George  E.  Lewis,  manager  of  the  Rocky 
Mountain  Committee  on  Public  Utility 
Information,  attended  the  meeting  of 
the  N.E.L.A.  Public  Relations  Section  in 
Chicago  recently  as  representatives  of 
the  Rocky  Mountain  division. 

Curtis  B.  Hawley,  vice-president  and 
general  manager,  the  Inter-Mountain 
Electric  Company,  Salt  Lake  City,  and 
president  of  the  Rocky  Mountain  Elec- 

trical Cooperative  League,  spent  some 
time  in  San  Francisco  lately. 

Herbert  Rose,  Federal  Electric  Com- 
pany representative  in  southern  Cali- 

fornia, was  elected  president  of  the  San 
Diego  Electric  Club  at  its  annual  meet- 

ing recently.  Mr.  Rose  was  graduated 
from  the  Armour  Institute,  Chicago,  in 
1909,  with  the  degree  of  bachelor  of 
science  and  electrical  engineer.  For 
some  years  after  leaving  college  he  was 
active  in  general  engineering  and  con- 

struction work,  principally  with  Swift 
&  Company  of  Chicago,  with  whose  or- 

ganization he  was  associated  for  eight 
years  as  construction  engineer.  During 
the  World  War  he  was  made  manager 
of  a  plant  established  by  the  govern- 

ment in  the  Ozark  Mountains  in  Mis- 
souri to  furnish  chemicals  necessary  for 

the  fireproof  coating  of  army  airplanes. 

Shortly  after  the  close  of  the  war  he 
came  to  California  and  entered  upon  his 
duties  with  the  Federal  Electric  Com- 

pany. Mr.  Rose  has  been  associated 
with  many  local  projects  in  San  Diego, 
and  has  been  particularly  active  in  the 
Electric  Club.  He  served  as  vice-presi- 

dent of  that  organization  during  1924, 
and  made  a  most  successful  chairman 
of  the  program  committee  during  the 
preceding  year. 
Harry  J.  Martin,  president  of  the 

Seattle  Electric  Club,  recently  paid  a 
visit  to  San  Francisco. 

John  R.  Dee,  consulting  engineer,  The 
Pacific  Telephone  &  Telegraph  Com- 

pany, Seattle,  Wash.,  fell  to  his  death 
from  a  third-story  window  in  his  apart- 

ments recently,  following  a  fainting 
spell.  Mr.  Dee  was  a  member  of  the 
American  Association  of  Engineers. 

Alphonse  Forsman,  engineer  and  elec- 
trician at  the  Olympia  Veneer  Com- 

pany's plant,  Olympia,  Wash.,  was  elec- trocuted recently  when  he  threw  a 
switch  in  the  floating  dragsaw  plant  in 
the  mill  pond,  dying  twenty  minutes 
later.  He  is  said  to  have  been  standing 
in  a  few  inches  of  water. 
Lynn  B.  Easton,  manager  of  the 

Laidlaw  Works  of  the  Worthington 
Pump  &  Machinery  Corporation,  New 
York,  died  at  Cincinnati,  Ohio,  Jan.  24, 1925. 
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TRADE  NOTES 

The  Liberty  Gauge  &  Instrument 
Company,  Cleveland,  Ohio,  has  an- 

nounced its  removal  to  6612  Euclid 
Avenue,  that  city,  where  the  capacity 
will  be  twice  that  of  its  former 
quarters. 

The  Electric  Service  Supplies  Com- 
pany, PTiiiadelphia,  Pa.,  has  announced 

that  it  has  assumed  the  exclusive  sale 
and  distribution  of  the  entire  output 
of  the  Franklin  Porcelain  Company, 
Morristown,  Pa.,  manufacturers  of  high- 
voltage  porcelain  insulators  and  fit- 

tings. Western  representatives  of  the 
firm  are:  P.  H.  Bodler,  San  Francisco, 
Calif.,  A.  W.  Arlin,  Los  Angeles,  Calif., 
and  Franklin  Sales  Company,  Denver, 
Colo. 

E.  H.  Freeman  Electric  Company  and 
Trenton  Porcelain  Company,  both  of 
Trenton,  N.  J.,  have  announced  their 
consolidation  under  the  name  of  Circle 
F  Manufacturing  Company.  No  change 
in  management,  organization  or  busi- 

ness policy  is  contemplated. 
The  Sangamo  Electric  Company, 

Springfield,  111.,  has  opened  a  direct 
sales  office  at  19  Pearl  Street,  Boston, 
Mass.,  where  a  complete  stock  of  meters 
and  accessories  has  been  placed  to  ren- 

der adequate  service  in  the  New  Eng- 
land territory. 

The  General  Electric  Company,  Sche- 
nectady, N.  Y.,  has  issued  Bulletin  No. 

48941A,  entitled  "CR-9006  Enameled 
Resistor  Units."  This  is  a  well  illus- 

trated booklet  describing  the  uses  and 
advantages  of  these  units  and  giving 
standard  ratings  and  dimensions.  Ap- 

plications are  given  for  several  dif- 
ferent fields  of  service.  The  bulletin 

contains  eighteen  reading  pages. 
The  R.  Thomas  &  Sons  Company, 

East  Liverpool,  Ohio,  recently  issued 
an  attractive  four-page  booklet  to  com- 

memorate the  close  of  its  fiftieth  year 
in  business.  Illustrations  of  events  in 
the  early  stages  of  electrical  develop- 

ment make  the  pamphlet  particularly 
interesting. 

The  F.  W.  Wakefield  Brass  Company, 
Vermilion,  Ohio,  has  recently  developed 
"Red  Spot"  kitchen  unit  No.  1171-PI, 
which  it  is  claimed  embodies  a  sturdy 
and  approved  method  of  attaching  con- 

venience outlet  at  very  low  cost  and 
with  the  minimum  expense  for  install- 

ing. A  metal  channel  is  screw-bolted 
to  the  porcelain  enameled  steel  canopy, 

which  in  turn  is  rigidly  clamped  to  "a heavy  steel  strap.  The  outer  extremity 
of  this  channel  is  screwed  to  the  ceiling, 
giving  solid  support  to  the  three-con- 

ductor drop  cord  which  terminates  in  a 
plug-in  switch.  The  unit  is  shipped 
complete  except  glassware. 

The  George  W.  Dunham  Corporation, 
Utica,  N.  Y.,  has  been  incorporated  re- 

cently to  manufacture  electrical  labor- 
saving  appliances.  It  will  market  as  its 
initial  product  an  electric  centrifugal 
washer  and  dryer.  It  is  planned  to  add 
shortly  other  lines,  each  to  fill  a  cer- 

tain place  in  the  growing  demand  for 
labor-saving  equipment. 

A.  Schleuter  &  Company,  Oakland, 
Calif.,  is  now  featuring  Johnson  Im- 

peller washers,  which  are  made  in  that 
city. 

The  Rome  Wire  Company,  Rome,  N. 
Y.,  has  announced  that  it  has  been 
granted  patent  No.  1,.520,680,  covering 
its  new  non-metallic  armored  cable 
"RomeX". 

Western  Electro-Mechanical  Com- 
pany, Oakland,  Calif.,  has  prepared 

a  pamphlet,  "Automatic  Substation 
Equipment,"  covering  its  Type  S2  and 
Type  S3  reclosing  mechanism  and  Type 
SS  relay.  It  is  well  illustrated  with 
cuts  and  charts. 

The  Westinghouse  Electric  &  Manu- 
facturing Company,  East  Pittsburgh, 

Pa.,  has  recently  applied  the  sheet- 
metal  case  construction  to  its  distribu- 

tion transformers  of  6,900,  11,500  and 
13,800-volt  rating.  Hitherto,  the  sheet- 
metal  construction  of  transformer  cases 
was  limited  to  distribution  transformers 
for  2,300-volt  service.  The  substitution 
of  the  sheet-metal  parts  for  the  cum- 

bersome cast-iron  parts  formerly  used 
effects  a  great  reduction  in  weight  and 
physical  dimensions,  and  at  the  same 
time  increases  the  strength  and  rugged- 
ness  of  the  transformer. 

The  Manchester-Moneta  Electric 
Company  is  the  name  of  a  new  electri- 

cal store  opened  a  short  time  ago  at  305 
West  Manchester  Street,  Los  Angeles, 
by  J.  S.  Richards  and  R.  E.  Gansert.  In 
addition  to  contracting,  the  firm  will 
stock  a  complete  line  of  fixtures  and  ap- 

pliances. 

J.  T.  Fagan  has  recently  developed  a 
carrier  for  spare  Mazda  automobile 
lamps  designed  to  permit  the  autoist  to 
carry  extra  lamps  in  a  convenient  and 
safe  manner.  The  holder  is  attached  to 
the  instrument  board  of  the  car  and 
swings  up  under  the  board  so  that  it  is 
out  of  sight.  Lamps  are  placed  in  blind 
sockets  in  the  carrier  and  are  sub- 

jected to  no  undue  vibration.  When  a 
lamp  is  needed  the  carrier  is  pulled 
down,  the  lamp  detached  and  the  carrier 
is  pushed  back  again  out  of  the  way. 
Two  types  of  carriers  are  offered,  one 
with  a  capacity  of  four  lamps  and  the 
other  with  space  for  seven.  The  car- 

riers are  made  of  metal,  finished  in 
black,  and  each  socket  is  designed  for  a 
particular  type  of  spare  lamp.  The  de- 

vices are  being  distributed  by  Asch  & 
Company,  23  West  60th  Street,  New 
York. 

U.  S.  Electrical  Manufacturing  Com- 
pany, whose  executive  offices  and  works 

are  at  200  E.  Slauson  Avenue,  Los  An- 
geles, and  branch  office  and  warehouse 

at  583  Howard  Street,  San  Francisco, 

has  published  the  initial  number  of  "U. 
S.  Motor  News,"  a  monthly  good-will 
booklet  of  four  large  pages  designed, 
according  to  its  foreword,  to  pass  on  a 
reflection  of  the  spirit  of  the  organiza- 

tion, to  introduce  to  one  another  its 
friends  in  its  wide  territory,  and  to 

present  information  about  'V^estern  in- dustries and  their  relations  with  the 
East  as  well  as  the  West.  The  sheet  is 
well  printed  and  illustrated. 

The  Ambassador  Electric  Company, 
2717  West  Seventh  Street,  Los  Angeles, 
has  been  recently  established  by  F.  R. 
Stone,  formerly  manager  of  the  Eagle 
Electric  Company  of  that  city.  The  con- 

cern will  merchandise  radio  and  electric 

appliances. 

Even  Los  Angeles  comes  to  Del  Monte  to  learn  from  San  Francisco  how  to  take  movies,  admit 
Harry  Harper,  district  manager.  Western  Electric  Company;  "Shorty"  Sherman,  sales  manager, 
Illinois  Electric  Company;  "Newt"  Graham,  Graham-Reynolds  Electric  Company,  and  "Charlie" 
Listenwalter,  Listenwalter  &  Gough,  all  of  Los  Angeles,  who  are  receiving  instruction  from 
"Sandy"  Sanderson,  Pacific  Coast  manager,  Bryant  Electric  Company,  and  Roscoe  Oakes,  manager National  Carbon   Company,  both  of  San   Francisco. 
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All  Eyes  Will  Be 
the  West on 

THIS  year  San  Francisco  is  fortu- nate in  having  been  selected  as  the 
place  where  the  annual  convention 

of  the  National  Electric  Light  Associa- 
tion will  be  held.  This  is  the  outstand- 
ing event  of  the  year  within  the  elec- 

trical industry,  and  from  now  on  until 
after  the  convention  is  held,  all  eyes  will 
be  focused  upon  the  city  by  the  Golden 
Gate. 

The  Western  states  have  made  many 
contributions  to  the  electrical  industry. 
In  California,  the  impulse  turbine,  bet- 

ter known  as  the  Pelton  wheel,  was  de- 
veloped. The  West  is  the  birthplace  of 

long-distance,  high-voltage  transmis- 
sion; more  than  70  per  cent  wired 

homes;  and  the  customer-ownership idea. 

The  farm  in  the  Western  rural  districts 
is  just  as  familiar  with  the  electrical 
servant  as  the  city.  The  smoky  oil  lamp 
has  no  place  in  the  West.  Thus,  in  keep- 

ing with  the  spirit  of  Western  progress, 
the  Journal  of  Electricity  is  planning  a 
special  service  commemorative  of  this 
event  in  keeping  with  its  importance. 
On  June  1  will  be  published  the  papers 
covering  a  year  of  research  on  the  part 
of  the  committees  of  the  Pacific  Coast 
Electrical  Association.  Since  the  only 
meeting  of  this  association  will  be  a 
brief  session  for  the  transaction  of  bus- 

iness, the  importance  of  this  publication 
is  emphasized.  On  June  15  will  be  pub- 

lished the  special  convention  issue  typi- 
fying electrical  progress  in  the  West. 

Advertisers  well  may  take  advantage 
of  this  unusual  set  of  conditions  and  the 

opportunity  offered  by  the  selling  sec- 
tion of  the  Journal. 
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EDITORIAL 

Complete  Electrification 
Should  Begin  at  Home 

'  I  'HE  members  of  the  electrical  industry  have  been 
-^  rather  active  in  endeavoring  to  sell  the  public 

on  the  idea  of  complete  electrification  and  have  met 
with  considerable  success.  But  how  many  of  these 
salesmen,  contractors,  and  others  who  are  trying  to 
sell  the  idea  have  their  own  homes  completely  elec- 

trified? Can  they  hope  to  meet  with  anything  but 
mediocre  success  until  they  practice  what  they 
preach  ? 

On  another  page  of  this  issue  is  a  description  of 
the  home  of  an  electrical  contractor  who  has  seen 
the  way  and  has  constructed  for  himself  a  complete 
electrical  home.  He  has  lived  in  it  during  the  coldest 
months  of  the  year  and  has  found  from  his  own  ex- 

perience that  it  is  economically  practical,  which 
overcomes  the  largest  obstacle  in  the  way  of  the 
greater  application  of  electricity.  The  other  benefits 
and  comforts  have  also  been  more  thoroughly 
realized. 

What  better  sales  argument  can  anyone  have  than 
the  fact  that  he  has  his  own  home  completely  elec- 

trified? If  the  electrical  industry  wants  the  public 
to  become  sold  to  the  idea,  it  must  first  begin  at 
home. 

A  Monument  to  Private 
Enterprise  and  Initiative 

pLORENCE  Lake  tunnel,  one  of  the  greatest  en- 
'-  gineering  and  consti-uction  achievements  of  the 
decade,  has  been  holed  through  by  the  Southern 
California  Edison  Company.  Driven  thirteen  and  a 
half  miles  through  solid  granite,  the  tunnel  connects 
Florence  Lake  on  the  headwaters  of  the  San  Joaquin 
River  with  Huntington  Lake,  the  storage  reservoir 
for  the  chain  of  Big  Creek  plants.  Located  high  in 
the  Sierra  Nevadas,  the  tunnel  involved  almost  in- 

surmountable difficulties,  especially  in  the  transpor- 
tation of  construction  materials  and  supplies. 

The  tunnel  is  the  longest  for  its  bore — 15  ft. — 
in  the  world.  It  was  constructed  at  a  cost  of 
$17,000,000,  or  more  than  the  entire  cost  of  the 
original  Big  Creek  installation,  including  power 
houses  No.  1  and  No.  2,  the  240-mile  transmission 
line  to  Los  Angeles,  and  the  Eagle  Rock  substation. 

The  fact  that  the  tunnel  was  constructed  in 

twenty-two  months  less  time  than  originally  esti- 
mated is  in  itself  a  remarkable  achievement.  It  is 

indicative  of  the  contribution  the  Edison  company 
has  made  to  the  art  of  tunnel  construction.  Rofins- 
ments  in  machinery  and  practice  which  made  this 

record  possible  were  developed  and  perfected  and 
have  been  made  available  for  tunnel  engineers  and 
constructors  throughout  the  world. 

The  greatest  significance  of  the  tunnel,  however, 
is  entirely  economic.  Its  construction  by  any  agency 
other  than  the  Edison  company,  or  a  similar  large 
utility  would  have  been  impossible.  Its  cost  would 
have  been  prohibitive.  However,  tying  in,  as  it 
does,  with  a  large  system  of  hydroelectric  plants, 
where  the  water  will  be  used  over  and  over  again  in 
a  chain  of  generating  stations,  it  becomes  economi- 

cally feasible.  Thus  it  demonstrates  the  necessity 
for  large  and  diversified  electric  service  companies  as 
against  small  municipally  owned  systems.  As  hydro- 

electric developments  become  more  complicated  and 
difficult,  as  they  will  in  the  future,  it  will  be  the 
private  companies  who  develop  them  and  make  their 
benefits  available  for  the  consuming  public. 

Florence  Lake  tunnel  is  not  only  a  fitting  monu- 
ment to  the  initiative  and  genius  of  the  men  who 

conceived,  financed  and  constructed  it,  but  to  private 
initiative  and  enterprise  as  well. 

Jack  and  the 

Wrong  Beanstalk 

'  I  'HAT  most  of  us  have  never  outgrown  our  love 
-^  of  fairy  tales  is  evidenced  by  the  avidity  with 

which  we  devour  most  of  the  material  of  fairy-tale 
variety  that  appears  in  our  favorite  newspaper.  Al- 

most daily  there  are  crowded  upon  our  consciousness 

stoi'ies  of  giants,  ogres  and  goblins,  at  first  believed 
to  be  real,  and  relegated  to  the  limbo  of  broken  idols, 
where  reside  so  many  of  the  illusions  of  childhood, 
only  after  the  light  of  truth  and  education  has  been 
thrown  upon  them. 
The  quantity  of  material  about  the  so-called 

"Power  Trust"  that  recently  has  been  circulated  in 
the  daily  press  must  have  conjured  up  in  the  minds 
of  many  lay  readers  a  picture  of  some  powerful  and 
grasping  giant.  Surely  the  image  is  no  longer  that 
of  an  octopus,  since  all  the  cross-word  puzzlers  now 
know  that  most  species  of  that  well-known  cepha- 
lopod  are  small  and  usually  timid  and  inoffensive. 
In  any  event  the  image  is  evil,  and  it  is  safe  to  as- 

sume that  part  of  the  agitation  against  privately 
owned  power  companies  in  the  West,  taking  the 
form  of  inimical  legislation  proposed  from  year  to 
year  in  the  three  Coast  states,  has  developed  through 
fear  of  the  existence  of  a  supposed  trust.  The  im- 

aginative ones  perhaps  picture  the  giant  reposing 
near  the  top  of  a  beanstalk,  while  the  part  of  the 
diminutive  "Jack"  with  his  axe  is  played  by  the  Sen- 
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ator  Norris  resolution  directing  the  Federal  Trade 
Commission  to  investigate  the  General  Electric 
Company. 

Odious  as  is  the  thought  of  the  impending  in- 
vestigation to  members  of  the  electrical  industry, 

they  should  make  the  best  of  it.  The  company  itself 

has  welcomed  the  inquiry,  which,  it  says,  "is  better 
than  unfounded  charges  based  on  misinformation." 
If  talk  of  a  "Power  Trust"  has  been  damaging  to 
the  industry,  and  it  undoubtedly  has,  then  let  the 
light  of  truth  stop  this  talk  by  proving  that  there 
is  no  trust.  Let  us  welcome  anything  that  may  tend 
to  kick  the  props  out  from  under  one  of  the  prin- 

cipal arguments  of  the  government-ownership  pro- 
ponents. Let  us  watch  Jack  cut  down  the  wrong- 

beanstalk. 

Keeping  in  Close 
Touch  with  the  Consumer 

THE  question  of  reaching  the  consumer  with 
pertinent  messages  other  than  through  the 

advertising  pages  of  the  newspapers  has  become  a 
problem  with  the  electric  service  company.  In  the 
development  of  a  customer-relations  and  public- 
relations  program  the  companies  are  coming  to  the 
conclusion  that  a  regular  organ  addressed  specifically 
to  the  consumer,  carrying  not  only  news  of  the  com- 

pany but  a  definite  sales  message,  is  almost  a  neces- 
sity. The  experience  which  various  central  stations 

have  had  with  organs  of  this  kind  addressed  to 
stockholders  has  served  them  in  good  stead. 

The  latest  company  to  address  a  booklet  specifi- 
cally to  its  consumers  is  the  British  Columbia  Elec- 

tric Railway,  Ltd.  "Utility  Topics — A  Magazine  of 
Service"  is  the  title  of  its  consumer  organ.  In  the 
initial  issue  the  following  statement  is  made : 

"Though  ours  is  a  public  utility  business,  yet  it 
confers  benefits  on  the  users  in  the  form  of  conven- 

ience, labor-saving  and  economy.  It  is  therefore 
our  responsibility  to  promote  the  use  of  electricity 
and  gas,  not  for  any  monetary  return  it  would  mean 
to  this  company,  but  rather  so  that  a  full  measure  of 
the  blessings  of  these  services  would  be  available 

to  the  public." 
That  briefly  explains  one  of  the  reasons  for  book- 

lets of  this  character.  As  the  industry  progresses 
and  as  electric  service  companies  realize  the  growing 
importance  of  customer  relations,  we  look  for  a 
greater  use  of  bookets  such  as  this. 

Not  "Beware  of  the  Dog" 
But  "Visitors  Welcome" 

TN  the  memory  of  almost  every  individual  is  a 

A  picture  of  some  house  of  his  childhood  which  was 
forbidden  ground.  It  was  the  abode  as  a  rule  of 
some  old  codger  who  had  forgotten  what  it  is  to  be 

young,  and  usuallj''  it  was  decorated  with  a  sign 
which  read,  "Beware  of  the  Dog."  The  power  houses 
and  substations  of  Western  power  companies  in  most 
cases  do  not  bear  any  such  forbidding  aspect.  They 
are  well  designed  and  attractive  buildings,  kept  up 
in  good  condition  and  surrounded  by  a  bit  of  parking 

or  flowers.  But  they  do  carry  the  sign  "No  Admit- 
tance." It  is  undoubtedly  a  little  thing  and  probably 

produces  no  conscious  reaction  in  the  minds  of  those 

who  pass  by ;  they  do  not  particularly  wish  to  enter 
the  precincts. 

Is  there  not  a  subconscious  relation,  however,  be- 

tween such  a  sign  and  the  "Beware  the  Dog"  mem- 
ory of  childhood?  The  power  company's  property 

and,  in  consequence,  the  power  company,  take'  their places  among  the  great  group  of  selfish  interests 
concerned  with  other  business  than  that  of  the  in- 

dividual— not  interested,  obviously,  in  him  or  in  his 
welfare.  There  is  perhaps  some  association  of  the 
warning  with  the  idea  that  electricity  is  dangerous. 

Very  different  is  the  effect  of  the  sign  recently 
erected  by  one  California  power  company  on  all 

operating  properties.  It  reads  "Visitors  Welcome — 
apply  to  (whomever  is  the  appropriate  person  in  that 

case)  for  permission  to  enter."  Perhaps  no  one  may 
actually  take  advantage  of  this  sign,  but,  on  the 
other  hand,  there  is  a  real  interest  on  the  part  of 

the  public  in  the  operation  "back  of  the  button"  and 
they  might  welcome  an  opportunity  to  inspect  the 
premises.  In  any  case  it  is  a  symbol  of  friendliness 
and  hospitality.  It  is  a  real  contribution  toward  the 
attainment  of  pleasant  public  relations. 

Court  Decision  Affects  Future 

Water-Storage  Projects  in  California 

AS  the  result  of  a  new  interpretation  of  the  Cali- 
fornia water  right  law,  future  storage  of  the 

waters  of  the  streams  of  that  state  for  power  gen- 
eration, water  supply  and  irrigation  will  be  impos- 

sible without  first  condemning  the  rights  of  low- 
land riparian  owners  on  the  grounds  of  public  con- 

venience and  necessity.  Unless  higher  courts  reverse 
the  decision  in  the  widely  discussed  Herminghaus 
case — reported  on  another  page  of  this  issue — future 
storage  projects  are  jeopardized  and  much  costly 
litigation  will  be  necessary. 

In  the  case  in  question,  suit  was  brought  against 
the  Southern  California  Edison  Company  to  restrain 
it  from  storing  the  waters  of  the  San  Joaquin  River 
on  the  grounds  that  the  storage  of  water  interfered 
with  the  normal  flow  of  the  river  and  prevented  the 
spring  floods  from  overflowing  certain  grazing  lands, 
thereby  providing  natural  irrigation  and  replenish- 

ing the  ground  water  supply. 

Several  fundamental  questions  in  water-right  law 
were  involved.  The  court  held  that  while  the  power 
company  as  a  lessee  of  the  federal  government  was 
entitled  to  certain  riparian  rights  which  would 
nominally  accrue  to  the  government,  the  storage  of 
water  for  power-generation  purposes  was  not  a 
right  incident  to  riparian  ownership.  Should  this 
decision  be  upheld  in  the  higher  courts,  permits  from 
the  Federal  Power  Commission  would  be  limited  to 
the  extent  that  the  rights  granted  by  these  permits 
are  subordinate  to  the  vested  interests  of  riparian 
owners  lower  down  on  the  stream  to  which  the  per- mits apply. 

The  storage  of  water  for  power  generation  affords 
benefits  to  the  public  which  apparently  have  been 
overlooked  by  the  court.  Flood  control,  the  regula- 

tion of  stream  flow  for  the  service  of  valley  irriga- 
tionists  during  the  dry  season,  the  utilization  of 
natural  resources,  otherwise  wasted,  for  the  genera- 

tion of  hydroelectric  power  are  benefits  that  greatly 
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overshadow  the  alleged  rights  of  the  property  owners 
who  brought  the  suit.  In  the  opinion  of  attorneys 
interested  in  the  case — an  opinion  in  which  we  heart- 

ily concur — public  interests  in  this  case  have  been 
subordinated  unreasonably  to  supposed  private  in- 

terests in  an  effort  to  live  up  to  the  letter  of  the  law. 

California  Cooperative  Campaign 
Now  California  Electrical  Bureau 

A  hearty  welcome  to  the  California  Electrical  Bur- 
-^^■eau,  a  worthy  offspring  of  our  old  friend,  the 
California  Cooperative  Campaign.  The  word,  "cam- 

paign," was  a  misnomer,  in  that  the  idea  conveyed 
was  that  of  an  effort  in  behalf  of  a  single  movement 
that  would  cease  when  that  objective  had  been 
reached. 

The  Campaign,  or  rather,  the  "Bureau,"  has  be- 
come an  institution.  It  is  typically  Californian  in  its 

organization,  its  concepts  and  its  ideals,  and  it  might 
be  added,  in  the  originality  of  its  methods  of  ac- 

complishing the  purposes  for  which  it  is  organized. 
Elsewhere,  sales  promotion  work  of  a  cooperative 

nature  is  undertaken  by  electrical  leagues  and  clubs 
that  function  locally  and  without  any  special  at- 

tempts to  co-ordinate  their  efforts  on  a  state-wide 
basis.  California,  as  usual,  is  different.  Its  leagues 
and  clubs  are  predicated  upon  their  value  as  social 
rather  than  business  factors,  leaving  cooperative 

sales  promotion  efforts  to  the  "Bureau"  on  a  state- 
wide basis.  Thus  a  co-ordinated  effort  is  assured, 

duplication  is  avoided,  and  research  and  investiga- 
tion are  undertaken  in  behalf  of  the  state  as  a  whole. 

The  Bureau  is  also  to  extend  its  organization  to 
include  all  factors  engaged  in  merchandising  electri- 

cal products,  a  judicious  and  well  thought  out  im- 
provement over  the  old  Campaign.  When  carried 

forward  to  the  ultimate,  the  Bureau  will  present  a 
cross-section  of  the  commercial  electrical  industry  in 
California  as  it  pertains  to  the  general  problems  of 
marketing,  a  dream  for  years  of  the  best  thinkers  in 
the  industry,  now  happily  about  to  be  brought  to 
fruition. 

To  R.  E.  Fisher  and  the  members  of  the  advisory 
board  whose  hard  work  has  made  this  possible  we 
extend  our  hearty  congratulations. 

Test  Dam  Will  Reveal 
Much  Needed  Information 

A  CCURATE  design  data  on  arch  dams  will  soon  be 

-^*-  made  available  for  the  engineer.  Such  has  been 
the  progress  of  Engineering  Foundation's  arch  dam 
committee  that  at  the  pi'esent  time  a  fund  in  excess 
of  $60,000  has  been  subscribed  for  the  construction 
of  a  test  dam.  As  reported  on  another  page  of  this 
issue,  a  tentative  site  has  been  chosen  on  Stevenson 
Creek  in  Fresno  County,  Calif.,  and  actual  construc- 

tion will  be  started  as  soon  as  certain  details  have 
been  worked  out. 

Heretofore  there  has  been  a  paucity  of  design  data 
for  such  structures.  Because  of  this  lack  of  in- 

formation there  has  been  a  tendency  to  use  more 
materials  and  to  make  dams  more  massive  than 
necessary,  thus  greatly  increasing  the  cost.  Al- 

though arch  dams  have  been  used  for  centuries  their 

design  is  still  a  matter  of  theory  and  conjecture,  even 
though  there  has  not  been  a  single  recorded  failure 
of  a  concrete  or  other  masonry  arch  dam.  There  are 
no  accurate  data  regarding  the  factor  of  safety  in 
such  structures,  and  much  lower  unit  stresses  have 
been  adopted  for  dams  than  for  other  types  of  con- 

crete construction  chiefly  because  simple  laboratoiy 
experiments  to  determine  the  unit  stress  on  dams 
have  been  out  of  the  question. 

With  the  test  data  to  be  made  available  as  a  re- 
sult of  the  experiments  in  California  and  with  the 

research  material  which  is  being  collected  by  the 
arch  dam  committee,  it  will  be  possible  to  design 
structures  in  the  future  more  economically  than  in 
the  past  and  at  the  same  time  provide  an  ample 
safety  factor.  This  will  undoubtedly  have  a  ber 
ficial  effect  upon  the  public  at  large,  for  it  may  make 
possible  the  construction  by  irrigation  districts, 
water  supply  districts  and  power  companies  projects 
which,  at  the  present  time,  are  considered  infeasible 
because  the  cost  of  an  impounding  dam  is  prohibi- 
tive. 

A  Job  So  Big  That  Its 
Significance  Is  Lost 

A  NNUAL  expenditures  for  improvements  and  ex- 
-^*-  tensions  of  power  systems  in  the  West  have 
reached  nine  figures.  In  fact,  the  sums  appropriated 
for  this  purpose  have  become  so  great  that  the  mind 
can  hardly  grasp  their  significance.  Not  many  of  us 
can  think  in  terms  of  hundreds  of  millions,  so  varia- 

tions of  a  few  odds  "and  ends  of  digits  are  passed  over 
lightly  as  something  beyond  the  ken  of  the  so-called 
"average"  man. 

It  remains  to  reduce  such  forms  of  expression  to 
a  unit  basis.  Then,  and  then  only,  does  the  average 
mind  begin  to  realize  what  is  actually  happening  to 

power  development  in  the  eleven  Western  states.  Re- 
duced to  a  per-capita  basis,  expenditures  of  money 

for  improvements  and  extensions  to  power  systems 
in  this  territory  during  1924  were  $19;  this  is  the 
amount  invested  for  every  man,  woman  and  child  of 
population.  The  program  for  1925  calls  for  $20  per 
capita,  an  increase  of  about  5  per  cent. 

In  the  light  of  these  figures  it  is  not  surprising 
that  the  rest  of  the  world  must  turn  to  the  West  to 

study  the  effects  of  interconnection,  high-voltage 
transmission,  the  electrification  of  the  home,  the 
farm,  and  industry;  and  customer-ownership,  to  say 
nothing  of  the  results  achieved  by  the  development 
of  these  great  projects  under  private  initiative  with 
commission  regulation. 

It  is  significant  that  in  this  territory  rates  are 
lower  than  anywhere  else  in  the  United  States,  and 
this  without  any  Niagara  Falls  as  a  source  of  power 

situated  close  to  population  centers.  Long-distance 
transmission  for  hundreds  of  miles  between  the 

mountains  and  the  markets  for  power  is  character- 
istic of  Western  conditions. 

Truly,  we  who  live  so  close  to  the  results  of  our 
own  efforts  hardly  realize  how  good  a  job  we  are 
doing,  until  we  travel  about  and  learn  at  first  hand 
of  the  conditions  that  prevail  elsewhere.  Let  the 

good  work  go  on. 
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Construction  of  13-Mile  Florence  Lake 
Tunnel  Sets  Many  Records 

WITH  the  completi
on 

of  the  Florence  Lake 
tunnel,  which  joins 

the  head  waters  of  the 
South  Fork  of  the  San  Joa- 

quin River  with  Huntington 
Lake  and  was  built  in  con- 

nection with  the  Big  Creek 

development  in  the  Sien-a 
Nevada  Mountains,  the 
Southern  California  Edison 

Company  has  accomplished 

one  of  the  greatest  en- 
gineering undertakings  of 

the  century.  Costing  in 
excess  of  $17,000,000,  the 
tunnel  represents  a  greater 

investment  than  the  origi- 
nal installation  at  Big 

Creek,  comprising  No.  1 
and  No.  2  plants,  the  150- 
kv.  transmission  line  to  Los 
Angeles,  and  Eagle  Rock 
substation.  The  tunnel  was 

conceived  by  George  Clin- 
ton Ward,  vice-president  in 

charge  of  construction  and 
operation  of  the  Southern 

Cahfornia  Edison  Company, 
and  was  constructed  under 

his  general  supei-vision. 
The  final  blast  was  fired 

Feb.  18,  1925.  Previous  to 
this,  two  other  headings 
had  been  holed  through,  the 
first  between  Camps  61  and  62  on  Oct.  29,  1924,  and 
the  second  between  Camps  60  and  61  on  Feb.  11, 
1925.  The  tunnel  was  completed  more  than  a  year 
earlier  than  was  originally  estimated.  At  the  pres- 

ent time  work  of  moving  construction  equipment 
from  the  two  adit  camps  and  the  Florence  Lake 
portal  through  the  tunnel  is  under  way.  It  is 
planned  to  have  the  tunnel  in  service  to  catch  the 
1925  ran-off. 

Records  in  Tunnel  Construction 

This  tunnel,  which  has  the  greatest  diameter  of 
any  tunnel  of  its  length  in  the  world,  is  constructed 
through  solid  granite.  It  follows  the  north  contour 
of  the  Kaiser  range,  which  lies  in  the  northeastern 
part  of  Fresno  County,  Calif.,  at  an  altitude  of  about 
.  7,200  ft.  Through  the  tunnel  the  upper  waters  of  the 
San  Joaquin  River  will  be  diverted,  under  the  moun- 

tains, down  through  Huntington  Lake,  and  through 
the  generating  stations  along  Big  Creek  and  the  lower 
San  Joaquin  River  canyon  for  some  twenty  miles. 
The  tunnel  is  67,640  ft.  long,  more  than  twice  as 

GEORGE  CLINTON  WARD 

Vice-president  in  charge  of  construction  and  operation 
of  the  Southern  California  Edison  Company,  who  con- 

ceived and  supervised  the  construction  of  the  world's 
largest  hydroelectric  power  tunnel  through  the  Kaiser 
range  of  the  Sierra  Nevada  Mountains. 

long  as  the  Rogers  Pass 
tunnel  on  the  Canadian 

Pacific  Railway,  which  pre- 
viously was  the  longest  of 

its  bore  in  America;  and 
about  2,000  ft.  longer  than 
the  Simplon  tunnel  through 
the  Alps  in  Switzerland, 
which  up  to  this  time  was 
the  longest  tunnel  of  its 
size  in  the  world.  Some 
remarkable  records  have 
been  made  on  this  tunnel 

by  the  use  of  modern  equip- 
ment, high  explosives  and 

efficient  organization.  Tlie 
maximum  monthly  progress 

per  heading  was  692  ft., 
which  was  an  average  of 

over  22  ft.  per  day.  Dur- 
ing one  week  a  progress  of 

174  ft.  was  made  at  one 
heading,  an  average  of  24.9 
ft.  per  day  or  over  one  foot 
per  hour,  through  solid 
granite.  On  several  differ- 

ent days  an  advance  of  30 
ft.  was  made  at  a  single heading. 

Active  construction  work 
was  started  in  the  summer 

of  1920.  Camp  60  was  con- 
structed at  the  outlet  of 

the  tunnel  at  the  eastern 
end  of  Huntington  Lake, 

and  a  road  was  started  over  Kaiser  Pass  to  the 
site  of  the  adit  at  Camp  61  in  order  that  work  could 
be  started  at  the  Camp  61  end  of  the  long  section 
through  the  ridge  before  winter  set  in. 

Excavation  at  the  outlet  portal  was  under  cover  on 
Oct.  15,  1920,  and  the  adit  portal  at  Camp  61  was 
under  cover  on  Dec.  11,  1920.  At  both  of  these  head- 

ings bad  ground  (sand,  boulders,  decomposed  granite 
and  some  quicksand)  was  encountered  for  approxi- 

mately 1,000  ft.  This  made  the  excavation  slow 
and  very  difficult  and  required  heavy  timbering.  At 
Camp  61,  where  the  overhead  cover  was  light,  two 
shafts  were  sunk  in  good  rock  further  ahead  on  the 
tunnel  so  that  work  could  proceed  at  a  good  rate  even 
though  the  bad  section  at  the  portal  was  still  uncom- 

pleted. During  the  summer  of  1922  the  construction  road 
was  extended  to  the  intake  end  of  the  tunnel  at 
Florence  Lake,  and  before  winter  set  in  Camps  62 
and  63  were  completed  and  stocked  with  materials 
to  start  work  on  the  next  longest  section  of  the 
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tunnel  between  the  intake  and  Camp  62.  Excavation 

at  the  Camp  62  adit  was  under  cover  on  Aug.  11, 
1922,  and  at  the  intake  portal  on  Dec.  25,  1922. 

Excavation  on  the  short  section  between  Camps 
61  and  62  was  started  in  -June,  1923.  Considerable 
extra  time  was  allowed  for  the  excavation  of  this 
section,  as  bad  ground  was  anticipated  from  surface 
indications.  However,  very  little  bad  ground  was 
encountered,  and  the  section  was  completed  Oct.  29, 
1924 — considerably  ahead  of  schedule. 

Construction  on  all  sections  of  the  tunnel  was  pro- 
gi-ammed  so  that  they  should  hole  through  together. 
This  was  to  avoid  spending  any  money  sooner  than 
necessary,  thereby  keeping  interest  on  the  invest- 

ment down  to  a  minimum.  The  6%, -mile  section  be- 
tween Camps  60  and  61  holed  through  on  Feb.  11, 

1925  and  the  remaining  section  between  Camps  62 
and  63  on  Feb.  18,  which  is  meeting  out  almost  ex- 

actly according  to  plan. 
The  crew  of  men  employed  on  the  construction  of 

the  tunnel  varied  from  a  minimum  of  500  in  1920 

to  a  maximum  of  2,000  in  1924,  when  all  six  head- 
ings were  working.  All  told,  1,773,000  man-days 

were  required  in  the  construction  of  the  tunnel. 

Transportation  Difficulties  Overcome 
On  acount  of  the  severe  winter  weather  and  deep 

snows  at  El.  7,000  and  above,  it  was  necessary  to 
haul  all  food  and  construction  supplies  to  the  tunnel 
camps  during  the  summer  months  as  the  road  was 
impassable  for  heavy  trucking  during  the  winter. 
This  made  necessary  the  provision  of  complete  re- 

frigerator plants  at  each  camp  to  protect  the  perish- 
able supplies,  and  large  warehouses  to  store  the  other 
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supplies.  The  following  table  vdll  give  some  idea  of 
the  quantities  of  some  of  the  major  construction 
items  which  were  necessary  in  the  excavation  of  the 
tunnel : 

Blasting  powder     5,200,000  lb. 
Blacksmith  coal    .:    2,100,000  lb. 
Blacksmith   coke      2,720,000  lb. 
Drill  steel     1,150,000  lb. 
Muck  cars,  flat  cars  &  concrete  cars     .    390  cars 
Railroad  track      22   miles 
24-in.   blower  pipe    70,000  lin.  ft. 
Electric  locomotives    38 
6-in.  air  and  water  pipe    73,000  lin.  ft. 
4-in.  air  and  water  pipe    83,000  lin.  ft. 
2-in.  water  pipe     80,000  lin.  ft. 
Cement  for  concrete  lining    140,000  sacks 
Estimated  total  tonnage  of  sup- 

plies hauled  from  Cascada  for 
the  construction  of  the  tunnel  60,000  tons 

The  principal  means  of  transportation  during  the 
period  in  which  fifteen  to  thirty  feet  of  snow  was 

on  the  gi'ound  consisted  of  snow  boats  or  sleds  drawn 
by  horses  or  caterpillar  tractors  and  in  stormy 
weather  or  for  emergencies  by  an  Alaskan  dog  team. 

After  each  sno-wfall  the  road  was  partly  cleared  by 
snow  plows  sent  out  from  each  camp.  Communica- 

tion was  maintained  between  each  camp  and  head- 
quarters by  means  of  radio,  the  telephone  being  con- 

sidered too  uncertain  and  too  expensive  to  maintain 
because  of  the  severity  of  the  weather. 

While  the  straight  line  between  Florence  Lake  Val- 
ley and  Huntington  Lake  is  only  about  ten  miles  in 

length,  a  tremendous  amount  of  time  was  saved  by 
deciding  upon  an  alignment  whereby  the  tunnel,  al- 

though nearly  two  miles  and  a  half  longer,  could  be 
attacked  from  four  additional  headings.  At  a  dis- 

tance of  several  miles  apart  two  level  shafts  were 

SOUTHERN  CALIFORNIA 
EDISDN  COMPANY 
LOS  ANGELES,  CALIFORNIA 

BIG  CREEK-SAN  JOAQUIN POWER  PROJECT 

MILES 

I        2        3*567 

Profile  of  Florence  Lake  tunnel  showing  how  the  water  car  ied  through  it  wll  be  used  in  the  chain  of  hydroelectric  plants 
on  Big  Creek  and  the  San  Joaquin  River. 
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THE  construction  of  Florence  Lake 
tunnel  involved  many  difficulties.  The 

accompanying  views  show  some  of  the 
features  of  this  immense  project.  Top 
left  shows  one  of  the  concreted  sections 
of  the  tunnel.  Although  driven  through 
solid  granite,  water  seams  and  fissures 
made  necessary  the  concreting  of  approx- 

imately 11  per  cent  of  the  tunnel.  Top 
right  is  a  view  of  Florence  Lake  reser- voir site.  Center  left  is  a  view  of  the 

reservoir  site  from  the  temporary  diver- 
sion dam  that  has  been  erected  to  divert 

the  1925  spring  run-off.  Lower  left  shows 
one  of  the  m^y  electric  locomotives 
with  a  string  offloaded  muck  cars  being 
hauled  to  one  of  the  adits.  Mucking  was 
done  with  electric  shovels  reconstructed 
to  fit  the  bore.  Lower  right  shows  the 
meeting  of  crews  from  two  headings  fol- 

lowing the  last  blast.  So  keen  was  the 
competition  between  crews  that  all  rec- 

ords in  tunnel  driving  were  broken  as  the 
tunnel  neared  completion.  A  remarkable 
esprit  de  corps  was  shown  by  the  men 
on  the  job  at  all  times. 

'i^^A 
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driven  into-  the  base  of  the  mountain  at  the  tunnel 

level.  These  entrances  or  adits  are  "very  short  in 
length  as  thej^  will  be  sealed  up  with  cdhcrete.  With 
this  aiTangements  six  points  of  attack  were  estab- 

lished, making  a  total  of  six  places  where  crews  of 
three  shifts  each  worked  365  days  out  of  the  year  on 
the  great  job. 

The  cross  section  of  the  tunnel  has  a  width  of  15 
ft.  and  a  central  height  of  15  ft.  with  a  roof  arched 
on  a  10.875-ft.  radius.  The  tunnel  is  unlined  ex- 

cept where  bad  ground  was  encountered,  and  is  ex- 
pected to  give  a  flow  of  approximately  1,500  sec.  ft. 

on  a  grade  of  3  ft.  per  thousand. 

Large  Quantities  of  Steel  Drill  Consumed 
In  drilling  the  tunnel  the  heading  and  bench 

method  was  practiced,  with  drills  on  horizontal  as 
well  as  vertical  bars.  Thirty-six  to  forty-two  holes 
were  generally  drilled  in  each  heading  round.  The 
bench  round  consisted  of  fifteen  holes  and  was  drilled 
by  four  or  five  machines  set  on  short  arms  on  a  cross 
bar.  The  drill  steel  used  was  made  of  li^-in.  hollow 
round  with  %-in.  core,  and  was  of  the  best  quality. 
The  starter  bits  were  2%-in.  gage  and  there  was 
i/jj-in.  difference  in  each  change  of  2  ft.  in  length. 
The  finishing  steel  was  21  ft.  long  and  had  a  1%-in. 

gage,  -^^i^  rock  was  so  hard  that  a  piece  of  steel 
could  se^fioffi  be  used  a  second  time  without  resharp- 
ening.  Bgi^een  seven  and  eight  tons  of  drilled  steel 
were  hancllM  in  drilling  a  round,  and  the  steel  con- 

sumption amounted  to  from  fifteen  to  twenty  pounds 

per  foot  of  tunnel. 
The  heading  was  kept  about  ten  feet  ahead  of  the 

bench.  Two  10-ft.  rounds  were  shot  at  the  heading 
to  one  20-ft.  round  at  the  bench.  The  second  head- 

ing round  was  shot  simultaneously  with  the  bench 
round,  the  latter  forming  a  curtain  of  rock  which 
prevented  the  heading  muck  from  being  scattered 
too  far  back  along  the  tunnel.  Blasting  was  done 
with  60  per  cent  and  40  per  cent  strength  low-freez- 

ing gelatine  dynamite  in  1^4  x  8-in.  cartridges.  Elec- 
tric detonators  in  eight  delays  were  used  in  all  blast- 

ing. Seventy-five  to  eighty  pounds  of  explosives 
were  used  per  foot  of  tunnel. 

The  tunnels  were  ventilated  through  a  24-in.  wood 
stave  pipe  suspended  from  the  roof  by  brackets,  and 
a  water  spray  was  used  at  the  intake  of  the  pipe 
to  humidify  the  air,  thus  preventing  drying  out  of 
the  wood.  Wood  stave  pipe  was  used  because  there 
was  less  danger  of  collapse  after  concussion,  and  if  it 
were  hit  by  fragments  of  heavy  rock  it  could  be 

BIRDSEYE  VIEW 

BIG  CREEK-SAN  JOAQUIN  RIVER THaier  Power  Development 

5bt>|nerri  CaliTOrnia  Eoison  Companij 

Artisfcs  concepiion  of  the  entire  Big  Creek-San  Joaquin  pro je'cfe^showing  the  various  power  houses  and  storage  reservoirs. 
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FLORENCE  UKE  TUNNEL 

Showing  Aligrnneniand  FVofile  of  Overhead  Line 

Profile  and  plan  of  Florence  Lake  tunnel  showing  two  adits 
which  enabled  construction  to  progress  from  six  headings. 

easily  patched.  The  advantage  of  hanging-  the  pipe 
from  tlie  roof  was  that  gases  generated  by  blasting, 
which  ordinarily  arise,  were  easier  to  exhaust.  After 
blasting,  the  fans  were  run  as  exhausts  for  about 

one  hour,  then  as  blowers.  The  crey^  was  able  to 
resume  operations  in  from  30  to  45  min.  after  a  shot. 
Dump  cars  of  4  to  6  cu.  yd.  capacity  were  used, 

and  steam  shovels  for  mucking  were  built  of  special 
size  for  operation  in  the  available  space  in  the  tunnel. 
These  shovels  were  operated  by  compressed  air,  thus 
greatly  reducing  the  time  for  mucking.  Drilling 

equipment  was  standai'dized,  and  use  was  made  of 
X-70  Ingersoll-Rand  rock  drills. 

A  great  deal  of  bad  ground  was  encountered  in 
driving  the  Florence  Lake  tunnel,  and  approximately 
11  per  cent  of  its  total  length  is  concrete-lined.  This 
particular  undertaking  was  carried  on  while  excava- 

tion was  going  on.  Most  of  the  lining,  which  covers 
the  full  arch  section  and  includes  the  floor,  was  done 
by  the  aid  of  the  Webb-Cox  type  of  concrete  gun, 
operated  by  compressed  air. 

The  substitution  of  locomotives  with  a  combina- 
tion storage  battery  and  trolley  for  those  of  the 

straight  storage  battery  type  made  it  possible  to 
haul  heavy  trains  to  a  point  within  800  ft.  of  the 
heading,  and  enabled  locomotives  to  go  wherever  the 
track  was  clear  without  dependence  upon  flexible 
leads  or  trolley  wires  which  were  subject  to  destruc- 

tion by  flying  rock  fragments. 
In  order  to  provide  power  for  construction  work  in 

this  tunnel,  a  30,000-volt  transmission  line  was  built 
between  the  various  construction  camps  and  Big 
Creek  power  house  No.  1  at  Cascada.  The  load  was 
carried  by  a  bank  of  transformers  with  a  capacity 
of  45,000  kva.  The  maximum  connected  load  was 
12,000  hp.,  and  a  total  of  41,000,000  kw-hr.  was  con- 
sumed. 

Entertainment  and  recreation  being  essential  for 
keeping  the  men  satisfled  on  this  isolated  project, 
each  camp  was  equipped  with  a  recreation  hall  and  a 
reading  room,  furnished  with  phonographs,  pool 
tables,  magazines  and  books;  and  once  a  week  mov- 

ing pictures  were  shown,  the  hours  of  performance 
being  so  regulated  that  all  shifts  had  an  opportunity 
to  view  the  pictures. 

Florence  Lake  tunnel  will  carry  water  from  a 
drainage  area  of  175  square  miles,  and  it  is  expected 

that  the  water  from  normal  precipitation  will"  fill 

Huntington  Lake  two  or  three  times  over.  This  will 
be  made  possible  by  building  a  dam  about  120  ft. 
high  at  the  intake  that  will  create  a  storage  basin 
with  a  capacity  of  60,000  acre-ft.  In  clearing  a  site 
for  the  Florence  Lake  reservoir  about  3,600,000  ft. 
of  timber  were  cleared  and  a  sawmill  established 
with  a  daily  capacity  of  40,000  board  feet  of  lumber 
which  was  back-hauled  for  use  at  the  numerous  con- 

struction camps. 

During  the  period  of  construction  on  the  Florence 
Lake  tunnel  project  an  average  of  2,500  men  were 
constantly  employed  and  the  average  payroll 
amounted  to  over  $375,000  per  month.  Great  credit 
is  due  those  responsible  for  the  management  of  such 
an  organization,  and  also  to  the  chemists  and  engi- 

neers who  combined  to  give  to  the  world  greater 
knowledge  regarding  tunnel  construction  and  who 
contributed  to  the  development  of  improved  scien- 

tific methods,  better  grades  of  drill  steel,  and  more 
efficient  explosives. 

The  Story   of  Power  Told   in 
Motion  Pictures 

A  three-reel  motion  picture  entitled  "Power"  has 
■^^been  produced  by  Stone  &  Webster,  Inc.,  which 
tells  the  story  of  the  growth  in  the  use  of  steam 
power  from  the  first  crude  piston  engine  to  the 
steam  turbines  of  the  present  day. 
Animated  drawings  have  been  used  profusely 

throughout  the  film  to  show  such  things  as  the  oper- 
ation of  a  steam  turbine,  just  how  alternating  cur- 

rent is  generated,  etc.  By  means  of  such  drawings 
the  location  and  relative  importance  of  water  power 
are  compared  with  the  coal  deposits  of  the  United 
States  and  a  Chinese  wall  of  coal  builds  itself  com- 

pletely around  the  United  States  to  illustrate  the 
tremendous  quantity  of  coal  mined  each  year. 

The  latter  part  of  the  film  is  devoted  to  actual 
construction  scenes  of  a  large  central  power  station 
and  ends  with  an  animated  chart  which  indicates 
that  this  country  is  just  upon  the  threshold  of  a 
period  of  remarkable  power  development,  which  in 
the  next  seven  years  will  duplicate  all  of  the  central 
station  capacity  of  the  last  forty  years. 

A  scene  from  the  moving  picture. 
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Late  Developments  in  the  Newspaper 
Cooking  Schools 

By-  Ray  W.  Turnbull 
Assistant  District  Sales  Manager,  Edison  Electric  Appliance   Company 

THE  value 
 of  third- 

party  recommendation 

formed  the  germ  of 
the  idea  back  of  the  news- 

paper cooking  school.  It 
was  realized  that  if  some 

agency  outside  of  the  elec- 
trical industry  could  be 

induced  to  use  the  electric 

range  successfully  and  men- 
tion its  work  favorably,  the 

value  of  such  advertising 

would  be  many  times 

greater  than  the  more  dir- 
ect advertising  possible  to 

those  known  to  be  inter- 
ested in  the  sale  of  the 

range  or  the  current  it  con- 
sumed. There  is  a  definite 

limit  to  the  number  of  pros- 
pects that  can  be  reached 

by  direct  electric-range  demonstration  conducted  by 
some  agency,  such  as  a  power  company,  known  to 
be  vitally  concerned  in  the  exploitation  of  the  range. 
Only  those  women  that  are  interested  in  electric 
cooking  will  attend  such  a  demonstration,  and  the 
attendance  is  limited  to  the  capacity  of  the  demon- 

stration room  of  the  agency  sponsoring  the  exhibit. 
But  when  a  newspaper  can  be  induced  to  sponsor 
such  a  demonstration  and  treat  it  for  the  news  value, 

a  much  wider  public  interest  is  secured,  as  is  at- 
tested by  the  attendance  of  crowds  that  could  be  ac- 

commodated only  in  the  largest  auditoriums,  such 
as  the  Municipal  Auditorium,  Portland,  the  American 
Theater,  Spokane,  and  the  Masonic  Temple,  Seattle. 

It  should  be  borae  in  mind  that  the  newspaper 
cooking  school  is  primarily  a  demonstration  of  mod- 

ern cooking — not  electric  cooking.  The  electric  idea 
is  introduced  only  incidentally,  and  the  electric 
range  is  used,  as  is  frankly  admitted  by  the  lecturer, 
because  it  is  the  best  agency  for  the  demonstration 
of  modern  scientific  cooking.  In  the  psychology  in- 

volved in  this  thought  lies  the  fundamental  strength 
of  the  publicity  for  electric  ranges  obtained  from 
these  schools.  If  the  school  were  exploited  as  an 
electric  range  demonstration  only,  the  argument 
would  not  be  nearly  so  convincing,  but  when  large 
crowds  gather  to  witness  an  exhibition  of  modem 
cooking  methods  by  a  recognized  authority,  and  come 
away  with  the  idea  that  these  methods  can  be  per- 

fected only  through  the  use  of  an  electric  range,  the 
force  of  the  idea  has  been  made  stronger,  the  idea 
itself  more  vivid,  and  the  advertising  more  effective. 

TN  the  March  1,  1923,  issue  of  the  Journal 

A  high  standard  of  ethics 
is  maintained  at  these 

schools,  and  the  tone  of 
of  Electricity  there  appeared  an  article  by  them  is  sustained  through 

Mr  Turnbull  on  the  operation  and  results  of  having  them  sponsored  by  a 

four  newspaper  cooking  schools  conducted  by  """^^^^  ̂
^  ̂^^  ™««t  P^'^^^" 

the  Edison  Electric  Appliance  Company  in 

the  larger  cities  of  the  Northwest  in  1 922, 

the  year  of  their  inception.  Since  that  time 

the  publicity  attendant  upon  the  conduct  of 
schools  in  different  cities  has  acquainted 

many  in  the  industry  with  the  manner  in 
which  they  are  conducted.  Recently  the  plan 

of  their  operation  has  been  perfected  and 

their  scope  enlarged  to  a  point  where  their 
effectiveness  has  increased  greatly. 

iiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiinniiiiiiNiniiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiri^ 

nent  women  of  the  com- 
munity who  are  asked  to  be 

patronesses,  in  addition  to  a 
newspaper  sponsor.  Great 
care  is  exercised  in  the  se- 

lection of  the  list  of  these 

women  to  see  that  all  ele- 
ments of  the  feminine  pub- 

lic and  private  life  of  the 
city  are  represented.  In  the 
opinion  of  the  advertising 
manager  of  one  of  the  large 
metropolitan  dailies  on  the 
Pacific  Coast,  the  annual 
cooking  school  has  become 

an  institution  in  the  life  of  the  city.  The  citizens 
look  forward  to  the  event  just  as  they  do  to  other 
annual  affairs  of  community-wide  interest,  and  this 
fact  furnishes  an  indication  of  the  success  of  the 
movement  and  of  the  extent  to  which  the  initiators 
of  it  have  become  involved.  What  started  as  an  ex- 

periment in  publicity  has  become  a  community  obli- 
gation in  several  cities  of  the  Northwest,  and  this 

renders  stability  to  the  entei'prise  auguring  well  for 
its  continued  and  increasing  influence  on  ideas  of 
cookery  in  that  territory. 

Baking  Contest  Popular 

The  most  popular  feature  of  the  schools  invariably 
has  been  the  baking  contest,  in  which  there  are  three 
classes,  bread,  cake  and  pie.  In  each  class  a  number 
of  prizes  is  offered,  of  which  the  first  is,  for  bread, 
a  superautomatic  Hotpoint  range;  for  cake,  a  Thor 
washing  machine;  and  for  pie,  a  vacuum  cleaner  of 
standard  make.  Other  prizes  in  each  class  are  of- 

fered by  local  merchants  and  are  usually  in  the  form 
of  some  food  product  manufactured  or  sold  by  the 
donor.  In  many  instances  free  souvenirs  have  been 
given  by  local  merchants;  for  example,  in  Spokane, 
the  flour  mills  gave  a  5-lb.  sack  of  flour  to  each  en- 

trant in  the  baking  contest,  necessitating  the  dona- 
tion of  almost  three  tons  of  flour.  It  is  interesting  to 

note  that,  although  bread-baking  is  not  a  common 
practice  in  the  ordinary  home,  the  number  of  entries 
in  this  class  of  the  baking  content  has  always  been 
greater  than  in  the  other  classes.  This  unquestion- 

ably is  due  to  the  desire  of  the  contestants  to  win  an 
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electric  range,  which  is  the  first  prize  in  this  class 
only,  and  again  the  interest  of  women  in  electric 
cooking  is  manifested. 

An  idea  of  the  popularity  of  the  baking  contest  can 
be  gained  from  a  glance  at  the  number  of  entries  re- 

corded in  the  different  cities  in  1924,  of  which  the 
larger  ones  were  as  follows :  Seattle,  1,896,  Spokane, 
1,193,  Portland,  954.  The  number  of  entries  at  the 
schools  in  the  smaller  towTis  was  in  each  instance 
proportionately  greater  than  in  the  larger  cities. 

One  of  the  features  of  the  baking  contest,  produc- 
tive of  excellent  publicity  for  the  school,  is  the 

auctioning  of  the  prize-winning  bread,  cake  and  pie, 
and  in  fact  all  the  products  entered  in  the  contest, 
for  the  benefit  of  some  local  charity.  As  much  as 
$600  has  been  realized  for  the  charity  from  this  pro- 

cedure,-and  naturally  this  makes  an  excellent  human- 
interest  story  which  the  newspaper  can  use  to  ad- 

vantage in  its  publicity  material.  A  recent  develop- 
ment in  cooking-school  publicity  has  been  applied  in 

cities  where  the  sponsoring  newspaper  maintains  a 

■  broadcasting  station.  On  some  evening  during  the the  school  session  the  home  economist  broadcasts 
a  lecture  on  modern  cooking  in  which  the  electric 
range  is  emphasized.  It  is  estimated  that  the  lec- 

ture in  Portland  from  the  Oregonian  station  KGW 
reached  50,000  people. 

Scope  of  the  1924  Schools 

The  principal  development  in  the  newspaper  cook- 
ing schools  in  the  past  two  years  has  been  the  en- 

largement of  their  scope  by  carrying  them  into  some 

of  the  smaller  cities.  The  accompanying  table  pre- 
sents a  list  of  the  cities  and  towns  in  which  schools 

were  conducted  during  1924: 
Population  Total  attend- 
1924,  Est.  ance  at  school 

Portland,    Ore    365,000  8,000 
Klamath  Falls,  Ore    7,500  1,250 
Roseburg-,  Ore    6,500  3,000 
Medford,  Ore    8,500  2,400 
Grants    Pass,    Ore    5,400  1,500 
Albany,    Ore    6,500  1,800 
Coi-vallis,   Ore    7,500  2,200 
Seattle,  Wash    428,000  10,000 
Spokane,  Wash    128,000  8,000 
Mt.  Vernon.  Wash    4,000  1,100 
Honolulu,  f .  H    3,000 
Hilo,  T.  H    1,600 
Kahului,  T.  H    360 
Reno,  Nev    12,000  960 
Richmond,   Calif    17,000  1,150 
Dinuba,  Calif    3,400  1,250 
Selma,    Calif    3,200  870 
Corcoran,  Calif    1,100  650 
Santa  Ci-uz,  Calif    11,000  890 
Watsonville,  Calif    5,000  970 
Salinas,   Calif    4,300  860 

Total  attendance        51,810 

Two  things  have  been  learned  through  the  experi- 
ment of  taking  the  schools  into  the  smaller  towns: 

first,  that  the  attendance  in  them  is  greater  in  pro- 
portion to  the  population  than  in  the  larger  cities; 

and  secondly,  that  the  attendance  that  can  be  ex- 
pected in  a  towai  of  from  4,000  to  10,000  population 

is  well  worth  the  effort  necessary  to  conduct  a  school 
there.  It  ie  easy  to  understand  why  a  smaller 
town  could  be  made  to  turn  out  a  greater  propor- 

tionate  attendance.     The  results  in  some   of  the 

The  Oregonian's  Free  Cooking  School     The  Oregonian's  Free  Cooking  School 

Double-page  spreads  made  up  of  advertisements  of  local  dealers  were  used  to  direct  attention  to  the  school,  and  news 
stories  appeared  throughout  the.  editorial  section  to  stimulate  interest.    The  list  of  prize  winners  appeared  on  the  front 

page  of  the  Portland  paper. 
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towns  were  gratifying  beyond  expectations,  however, 
and  when  the  town  of  Roseburg  registered  an  attend- 

ance on  the  last  day  of  800,  or  twelve  per  cent  of  its 
population,  surprise  was  mingled  in  equal  amount 
with  gratification.  Such  results  have  tended  to 
strengthen  the  opinion  of  some  of  those  engaged  in 
the  exploitation  of  the  electric  range  that,  by  and 
large,  the  people  recognize  the  superiority  of  electric 
cooking  and  are  anxious  to  learn  what  can  be  ac- 

complished with  the  modern  range. 

High  Lights  of  the  Schools 

Among  the  interesting  developments  found  in 
school  technique  are  the  form  and  use  made  of  the 
program.  Each  day  of  the  school  every  person 
attending  is  given  a  program  of  work  to  be  done 
that  day  in  the  form  of  a  menu.  In  this  menu  are 
included  recipes  for  preparing  and  cooking  the  foods 
named,  and  each  recipe  requiring  a  baking  or  roast- 

ing operation  specifies  the  proper  temperature.  Such 
menu-program  serves  two  purposes  in  that  it  makes 
it  easy  for  the  audience  to  follow  the  work  of  the 
lecturer,  and  offers  a  strong  suggestion  that  the 
electric  range  is  the  one  medium  best  adapted  to 
cooking  in  the  modern  manner  because  of  the  ac- 

curacy with  which  certain  temperatures  can  be 
secured  and  maintained.  This  suggestion  of  course 
is  amplified  by  the  lecturer  from  the  platform  in 
such  a  way  that  the  point  cannot  possibly  be  missed. 
At  the  end  of  the  school  session  the  sponsoring 
newspaper  combines  all  the  recipes  into  a  booklet 
which  is  distributed  free  on  request.  Indicative  of 
the  interest  in  this  feature  of  the  school  is  the  state- 

ment that  last  year  the  Portland  Oregonian  dis- 
tributed 15,000  of  these  booklets. 

Another  interesting  feature  of  the  recent  schools 
is  the  question  box.  On  entering  the  hall  each 
woman  receives  with  her  program  a  question  card, 
on  which  she  can  present  in  writing  any  question 

about  her  own  kitchen  problems.  These  questions 
are  then  collected  in  the  question  box  and  later 
answered  from  the  platform  during  the  class,  with 
the  result  that  wide  currency  has  been  given  to 
hundreds  of  answers  having  to  do  with  the  applica- 

tion of  the  electric  range  to  ordinary  household 

problems. 
Yet  another  phase  is  the  meat-cutting  demon- 

stration, in  which  on  a  certain  afternoon  one  of  the 
local  butchers  takes  an  hour  to  cut  a  side  of  beef, 
explaining  the  value  and  use  of  each  cut.  During 
this  demonstration  the  home  economist  explains  the 
proper  method  of  cooking  each  cut,  giving  informa- 

tion as  to  the  small  amount  of  shrinkage  occurring 
when  it  is  cooked  in  an  electric  oven. 

Interesting  Experiments  in  Honolulu 

In  the  Hawaiian  Islands  it  was  necessary  to  go  a 
little  further  into  the  fundamentals  of  electric  cook- 

ery than  seemed  necessary  in  the  Pacific  Coast  cities 
where  more  pioneering  has  been  done.  In  Honolulu 
a  simple  experiment  was  employed  to  demonstrate 
graphically  how  little  a  roast  shrinks  in  an  electric 
oven.  A  roast  was  weighed  in  front  of  the  class 
and  its  exact  weight  noted.  It  was  then  placed  in 
the  oven  at  the  proper  temperature,  and  on  com- 

pletion of  the  cooking  operation  was  removed  and 
weighed  again.  In  the  meantime  each  person  pre- 

sent was  permitted  one  guess  as  to  the  amount  of 
shrinkage  that  would  result,  with  the  expectation 
of  receiving  the  roast  itself  as  the  prize  for  the 
closest  guess.  This  experiment  proved  to  be  an 
entertaining  and  instructive  high  light  of  the  Hono- 

lulu program. 
Another  method  used  in  Honolulu  to  arouse  in- 

terest in  the  school  took  the  form  of  an  experiment 
in  baking  a  ham  at  night,  using  the  time  and  tem- 

perature control.  At  the  end  of  one  of  the  afternoon 
sessions  a  ham  was  placed  in  a  cool  oven  and  the 

Women  in  attendance  at  the  Spokane  school.     The  three  young    ladies    who    conducted    the    schools    are:    (left    to    right) 
Miss  Bemice  Lowen,  Miss  B.  E.  Galvin  and  Miss  L.  Carol  Dangler. 
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door  sealed  shut.  The  temperature  control  was  set 
for  a  certain  temperature,  and  the  time  control  was 
set  to  turn  the  current  on  at  10  p.m.  and  off  at  1  a.m. 
Each  operation  was  explained  to  the  class,  and  when 
all  the  preparations  were  completed  the  class  was  in- 

formed that  at  the  next  afternoon's  session  the  seal 
would  be  broken,  and  the  ham,  still  warm  and  per- 

fectly cooked,  would  be  removed  and  served  in  sand- 
wiches. The  range  was  so  placed  on  the  stage  under 

a  night  light  that  it  was  visible  from  the  street 
through  the  windows  of  the  hall,  and  during  the 
evening  many  people  paused  to  look  and  wonder  at 
an  operation  possible  with  no  other  cooking  device. 

At  the  next  day's  class  the  excellence  of  the  sand- 
wiches attested  to  the  success  of  the  experiment, 

drove  home  to  the  audience  the  efficacy  of  the  time 
and  temperature  control,  and  added  a  mute  testimon- 

ial to  the  reliability  of  electric  service. 

Five  Free  Cooking  Lessons 

^^'4^   '  ̂ 
An  Invitation  to  All  Friends 

of  Good  Cooking 
ONCL  more  The  Oreeonun  iniiitiihf  unmcnnl  Portland  (CI -nttthd  .1  iplcndid  (ive-dav  count  m 

^nod  cookm|>,  Irct  irom  chnrecor  oblication  in  .iny  lorm  Ttictnurw  »ill  be  (■'"''<  "<  '"^  Portland 

Municipal  Audilorium  from  1  JO.To^-OOo'ciocL,  Monday.  TucuJa)  U>dnnda\  T^ursds^  and  Friday  ol 
ihii  week,  and  cver>one  oho  wnntt  (o  aiiend  n  ill  bt  welcomed 

ir  bC>>cc\  rrohUnff  Sht  hi 

sa 

Valuable  Prizes  in  Baking  Contest 

Rules  o(  Baldng  Contest  We  Will  Take  Core  of 

wi»c™e...,  the  ChUdren 

IVh.n  In  M.k.  enlrtn 

iXXSTK 

Your  Cooking  Questions 
Answered 

Daily  Musical  Programme 

^t  (Burnntm. 
YOU  ARE  INVITED!  COME  EVERY  DAY 

or  Any  Day!  Bring  a  Neighbor — She'll  Thank  You! 

The  cooking  schools  in  Portland  were  announced  by  full-page 
advertisements. 

A  native  feast,  an  ancient  custom  in  the  Hawaiian 
Islands,  in  which  whole  carcasses,  generally  pigs,  are 
barbecued  in  pits  filled  with  hot  stones,  is  called 

"luau."  The  process  of  luau-cooking  takes  many 
hours,  and  the  result  is  that  the  meat  is  very  well 
done  so  that  it  readily  falls  away  from  the  bones 
without  having  to  be  cut  and  can  be  eaten  without 
thei  aid  of  a  knife  or  fork.  It  was  found  necessary 
to  attempt  to  duplicate  the  result  with  the  electric 
range,  and  at  the  Honolulu  school  the  instructress 
actually  did  this  in  the  oven  of  her  range  by  cook- 

ing a  whole  pig  at  a  low  temperature  for  twelve 
hours.. .  This  of  course  was  easily  accompli&hed  with 

th%  ̂ d  of  the-teinperatwe  control.'^  The  experimeiift 

was  thoroughly  successful,  and  the  natives  were 
made  to  see  that  the  most  modern  cooking  device 
yet  contrived  in  our  highly  complex  civilization  could 
produce  results  considered  by  them  possible  only 
through  the  most  ancient  and  primitive  methods. 

Permanent  Value  of  Schools 

To  the  electrical  industry  as  a  whole  the  most 
pleasing  thing  about  the  cooking  school  is  that  the 
interest  created  is  not  something  that  quickly  dies. 
As  a  matter  of  fact,  it  is  apparent  that  the  interest 
developed  at  the  1922  schools  is  at  the  present  time 
just  as  keen  as  immediately  after  the  demonstra- 

tions. To  the  central  station  company  and  the  elec- 
trical dealer  this  is  most  satisfactory,  for  through 

the  electric  range  the  attention  of  the  housewife  has 
been  directed  to  many  other  current-consuming  de- 

vices with  the  result  that  greater  opportunities  for 
the  sale  of  other  appliances  are  at  present  awaiting 
development  by  salesmen.  Through  these  cooking 
schools,  conducted  as  educational  institutions,  the 
housewives  have  gained  respect  for  the  ability  of 
electricity  to  lessen  their  work,  thus  further  devel- 

oping the  demand  for  electric  labor-savers. 
The  service  offered  the  housewife  in  the  cooking 

school  is  deeply  appreciated  by  those  women  taking 
advantage  of  the  opportunity  to  secure  information 
concerning  the  latest  developments  in  the  prepar- 

ation of  food.  An  excellent  opportunity  to  capitalize 
on  the  good  will  developed  is  presented  to  the  central 
station  serving  the  territory  and  if,  as  has  usually 
been  the  case,  a  range  sales  campaign  is  conducted 
immediately  following  the  school  excellent  sales  re- 

sults may  be  secured. 
The  sponsoring  of  the  school  by  a  disinterested 

third  party,  such  as  the  local  newspaper,  has  been 
found  to  be  most  satisfactory.  In  addition  to  the 
publicity  that  is  given  to  the  demonstration  by  the 
paper,  the  fact  that  the  sponsor  has  no  connection 
with  any  agency  having  anything  to  sell  the  house- 

wife is  an  excellent  talking  point.  Taken  from  the 
standpoint  of  the  paper,  the  results  are  equally  sat- 

isfactory as  an  increase  in  subscription  is  usually 
recorded.  Interest  in  the  contents  of  the  newspaper 
is  aroused,  and  greater  returns  are  realized  by  all 
advertisers,  thus  reacting  to  the  benefit  of  the  publi- 
cation. 

Success  Due  to  Personnel 

As  has  been  stated,  the  electrical'  idea  is  only  in- 
cidental to  the  school,  which  purports  to  expound 

modern  scientific  cooking  methods.  Considerable 
artistry  and  technique  on  the  part  of  the  lecturer 
is  necessary  to  get  across  to  the  audience  convinc- 

ingly and  without  offense,  the  idea  that  the  electric 
range  offers  the  best  medium  for  cooking  in  the  mod^ 
ern  and  most  efficient  way.  In  a  large  measure  the 
success  in  establishing  this  impression  vividly  in  the 
minds  of  the  audience  has  been  due  to  the  home 
economists  that  have  conducted  the  schools  and 
delivered  the  lectures.  Last  year  Miss  Bernice  Lowen 
conducted  the  schools  in  Portland,  Spokane  and  Se- 

attle; Miss  L.;  Carol  Dangler,  those  in  the  other 
towns  of  Oregon  and  Washington ;  and  Miss  B.  Ei 

Gatlvin,  those  in  Mt.  Vernon,  Wash.-,  inrithe  Hawaiian 
Islands  and  California.  .    :  •.       ?   '    :    it 
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Selling  $22  Worth  of  Appliances  to 
Each  Lighting  Customer 

PP EDICATING    its    ef-  iiiiiiii""iii!Ni™Hiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!iiiiiiiiiiiiiiiiiiiiiii!iii^                                Sales  DrooTanr^  avp  f <->»• 

forts  on  a  definite  sales  /ti  lj,c      s-  i        l-  l        •         xL              l  mulated  to  take  advantage 

program  with  a  sched-  "T  HIS  article,  which  reviews  the  merchan-  wherever    possible    of    the 
ule  of  specific  merchandise  -*     dising  activities  of   a   Middle    Western  services  of  manufacturers' 
to  be  featured  during  each  electric  service  company,  is  presented  because  and     jobbers'     demonstra- 
of   the   twelve   months,  an  ̂ f  f/,g  Western  central  station's   interest  in  ̂^rs.     This  is  found  to  be 

flf'*M-.".i'''*wT'f '""^  '""  the  sale  of  current-consuming  devices.  It  is  ̂ "  extremely  beneficial  ser- the    Middle    West    has    se-  .  ,     i  .  vice,  and  these  demonstra- 
cured  appliance  sales  vol-  hoped  that  the  experience  of  this  company  tors  have  proved  useful 
ume  in  excess  of  $22  per  will  be  of  value  to  utilities  operating  under  auxiliaries  to  the  regular 
lighting  meter  consumer  similar  conditions.  The  name  of  the  com-  sales  force  employed  by  the 

per  year     The  gross  sales  supplying  the  data  will  be  furnished    "^^1  ,^"  merchandise  is 
volume  of  this  company  on     "^     "       rr  ̂     =  g^j^  ̂ ^  j^g^  price  and  prices 
electrical    appliances    alone     ̂ pon  request.  ^j^g  never  cut,  although  oc- 
is    consistently    averaging     iiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiN  casionaliy  a  small  premium 
well  in  excess   of   $145,000  is  offered  during  a  special 
per  year  in  communities  with  a  total  population  of  drive  on  some  particular  article.  Special  plans  are 
35,000,  and  with  an  average  total  number  of  light-  also  employed  occasionally,  such  as  allowing,  for  ex- 

ing  meters  in  1923  of  6,320.  Coupled  with  this  ap-  ample,  $3  for  an  old  washboard,  or  $1  for'  an  old 
pliance  sales  volume  is  an  increase  in  the  use  of  elec-  coffee  pot,  to  emphasize  the  value  of  the  article 
tricity  for  lighting  of  18  per  cent,  which  may  have  offered  for  sale.  The  company  believes  strongly  in 
been  affected  somewhat  by  a  decrease  in  rate  for  personal  solicitation  and  demonstration,  and  believes 
lighting  service  amounting  to  approximately  15  per  further  that  it  is  never  necessary  nor  desirable  to 
cent.  This  decrease  became  effective  in  part  of  the  cut  prices  in  order  to  increase  volume.  This  atti- 
territory  during  the  last  quarter  of  1923,  and  in  the  tude  has  been  clearly  explained  to  dealers,  in  both 
remainder  during  the  second  quarter  of  the  following  hardware  and  electrical  lines,  who  handle  electrical 
year.  appliances,  and  it  has  further  been  made  clear  to 

The  largest  city  served  by  this  utility  has  a  popu-  them,  that  the  company  will  maintain  its  merchan- 
lation  of  14,000,  and  in  this  community  the  business  dise  advertising.  This  advertising  service  has  proved 
is  divided  between  the  privately  owned  utility  and  a  of  very  material  benefit  to  the  dealers.  No  share  of 
competing  municipally  owned  plant.  The  smallest  the  burden  of  expense  has  been  borne  by  them,  and 
community  served  has  a  population  of  about  800,  and  they  have  reaped  direct  and  considerable  benefit, 
in  this  city,  as  well  as  in  another  small  city,  energy  Local  Dealers  Profit is  sold  at  wholesale  to  municipal  authorities.  tt  ,  ,       ,  j         , , 

Prior  to  the  year  1924,  only  two  offices  and  stores  ,  ,^°f.  ̂^^™P'^'  ̂ ^^  hardware  store  that  formerl
y 

for  the  sale  of  merchandise  were  maintained  by  this  '^i^  ̂^^^  «^  ̂«"^  ̂ ^^l^'^^  ̂ /^^ers  a  year,  now  in- 

company,  one  store  being  in  a  city  of  14,000,  the  l^'Zl  *^,^^^°™P^"y  ̂ ^^^  '^  sells  that  many  per 

other  in  a  city  of  8,000.  During  the  latter  part  of  2!^^^^.  The  company  at  the  same  time  is  selli
ng 

the  first  quarter  of  1924,  an  office  and  merchandise  ^fT  ̂   ̂V^^rif""'  ̂ ^"^  "'''?*^  '''■  ̂^f  ̂  *'''^"^- 

salesroom  was  opened  in  a  city  of  1,700  population,     ̂ f^,  \      ""  1        T'''''"  'i'''"^'  '"  *^^  '™^"^'" 
and  during  the  middle  of  the  third  quarter  of  that  lt7l  '^^^^^^^^sreMy  merchandise  sales  of 

 the 

year  offices  and  salesrooms  were  opened  in  two  other     ̂ Zfj     a  '  t    J'""^^  fT^  f^  <i™^  «t«r^s 

towns,  one  with  a  population  of  1,600,  the  other  hav-     S.  1  >     ""  T."  ?^^^^f  "^,«l«'=t"^al  merchandise  in 

ing  a  poulation  of  2,400.     The  average  number  of     ̂^."I'uH'f  !f "v,  f  ̂""^f/^  ̂ f^^?*^^  \^lu^T  defimtely 
lighting  consumers  served  in  these  cities  during  the     ̂ ^^^bhshed  between  the  utility  an

d  the  dealers, 
current  year  is :  Personal  Solicitation  Used 

City  A   2,521  Practically  all  of  the  appliance-selling  by  this  com- 
City  B    2,739  pany  is  done  by  personal  solicitation.     All  of  the 

^|*y  ̂    -       ^25  salesmen  work  on  a  straight  commission  basis  of  ap- 
City  E  Z'Z"ZZZZZZ'Z"Z"ZZ.  1,079  proximately  10  per  cent.    Merchandise  is  sold  at  a profit.     In  1922,  for  example,  with  a  total  volume 

These  figures  include  the  total  for  the  districts  of  $119,000  of  appliance  sales  the  net  profit  was 
af -which  these  various  cities  are  headquarters,  and  about  12  per  cent  of  gross ;  in  1923,  with  an  excess 
contain  in  addition  to  the  towns  in  which  the  offices  of  $145,000  volume  the  net  profit  was  slightly  under 
are  located,  those,  small  suirrounding  towns  included  10  per  cent  of  gross.     Opening  up  new  offices  and 
in  the  districts.  other  additional  expenses  will  cut  down  the  net  for 
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1924  on  a  gross  of  about  $165,000  to  about  5  pei-  cent 
of  the  total  sales.  The  net  will  undoubtedly  in  1925 
again  show  a  higher  figure,  more  nearly  consistent 
with  the  experience  of  previous  years.  But  profits 
are  figured  only  after  all  advertising,  soliciting,  ex- 

penses, salaries,  rent,  light,  heat  and  other  inciden- 
tals properly  chargeable  to  a  merchandise  business 

are  included  in  the  merchandise  cost. 

Advertising  Is  Important 

There  are  fourteen  weekly  and  two  daily  papers 
in  the  territory  served.  The  company  advertises  in 
all  of  them  and  also  does  considerable  billboard  ad- 

vertising. An  analysis  of  the  advertising  expenses 
for  the  first  nine  months  of  1924  shows  the  follow- 

ing : 

Bill  Board 
Weekly  newspapers 
Daily  newspapers 
Salaries 
Motion  pictures 

Mdse.     Good  Will    Stock  Sales    Gen'l  Adv.     Total 

f        54. 225. 

2,518. 

180. 

I      54. 
1,500. 

176. 
375. 

$      54. 
1,510. 176. 

375. 
954. 
205. 

I    162. 
3,235. 

3,824. 955. 180. 

2,977.     $2,105.     $2,115.     $1,159.     $8,356. 

The  sales  for  the  first  ten  months  of  1924  (nine 
months  of  which  were  covered  by  the  above  advertis- 

ing expense)  are  as  follows: 

City  A    2,521  consumers  $  59,944 
City  B    2,739  consumers  48,268 
City  C       628  consumers  10,393     (71/2  months) 
City  D       725  consumers  3,596     (3%  months) 
City  E    1,079  consumers  2,018     I2V2  months) 

Total   7,692    consumers        $124,219 

Three  regular  salesmen  are  maintained  in  district 
A  and  three  in  district  B.  One  regular  salesman  is 
maintained  in  districts  C,  D  and  E,  respectively.  In 
addition,  there  are  a  few  extra  salesmen  from  time 
to  time,  as  the  company  is  continually  trying  out 
new  men.  Two  additional  salesmen  easily  could  be 
kept  busy  in  districts  A  and  B,  provided  the  right 
kind  of  employee  could  be  secured. 

Friendly  Relations  Maintained  with  Dealers 

This  utilitjr  has  consistently  broadened  and  inten- 
sified its  activities  and  at  the  same  time  has  main- 

tained a  status  of  friendly  relations  with  dealers. 
The  company  thoroughly  has  convinced  dealers  in 
the  territory  it  serves  that  it  is  not  its  intention  to 
disturb  merchandise  sales  prices,  but  that  it  expects 
to  build  up  the  electrical  business  by  the  sale  of  ap- 

pliances M'ith  a  resultant  increased  use  of  energy. 
The  company  cooperates  with  dealers  wherever 
possible. 

The  merchandising  activities  have  resulted  in  a 
gratifying  increase  in  energy  consumption,  and  in 
addition  to  the  profit  on  sales,  a  continuous  revenue 
has  been  built  up.  The  executive  personnel  of  this 
company  believes  that  what  has  been  done  in  its  ter- 

ritory can  be  done  under  a  comprehensive  plan,  care- 
fully thought  out,  within  the  territorial  limits  of  any 

public  utility,  and  that  the  business  justifies  itself 
from  the  standpoint  of  increased  consumption  of 
electricity,  improved  public  relations  through  the 
wide  contact  gained  by  salesmen,  and  the  profit  on 
the  business  itself. 

Smithsonian  Institute  Reports  on  Ontario 

Hydro-Electric  Commission 

JPUNDAMENTAL  differences  between  government 
■^  and  private  ownership  and  operation  of  electric 
utilities  as  exemplified  by  the  case  of  the  Ontario 
Hydro-Electric  Commission  are  brought  out  in  a 

booklet  entitled  "Niagara  Falls :  Its  Power  Possibili- 
ties and  Preservation"  by  Samuel  S.  Wyer  of  the 

U.  S.  National  Museum  that  has  been  published  by 
the  Smithsonian  Institution,  Washington,  D.  C.  One 
entire  section  of  the  booklet  is  devoted  to  a  discus- 

sion of  the  contrasting  methods  of  private  and  gov- 
ernment ownership,  and  the  contention  is  made  that 

a  number  of  fallacies  underlie  the  assumption  that 
the  government-supplied  energy  in  Ontario  is  cheaper 
than  the  private  supply  in  the  United  States. 

On  this  subject  the  pamphlet  states: 

"The  Niagara  River  is  more  than  a  mere  boundary  stream 
between  two  friendly  nations.  It  is  the  dividing  line  between 
two  radically  different  methods  of  rendering  electric  service 
to  the  public.  In  Ontario  the  plants  are  owned  by  the  govern- 

ment. In  the  United  States  the  plants  are  owned  privately 
but  regulated  by  the  government.  These  fundamentally  dis- 

tinct methods  have  a  definite  and  far-reaching  effect  on  the 
economic  structures  of  the  two  nations,  thus: 

"1.  In  Ontario  the  govemmentally  owned  system  sells 
electric  service  to  domestic  consiimers  at  rates  considerably 
below  those  prevailing  in  the  United  States,  because:  (a) 
Govemmentally  owned  property  is  exempt  from  taxation. 
This  means  a  gain  to  the  electric  consumer  of  about  10  per 
cent,  with,  however,  a  corresponding  loss  to  the  taxpayers, 
as  compared  with  conditions  in  the  United  States,  (b)  The 
domestic  electric  rates  are  below  cost  and  the  loss  is  made 
up  in  part  by  higher  rates  for  power  consumers  than  prevail 
in  the  United  States,  which  places  Canadian  industry  at  a 
disadvantage,  (c)  Part  of  the  cost  comes  directly  out  of  the 

provincial  treasurj;^  in  the  form  of  contributions  and  sub- 
sidies, (d)  Part  of  the  cost  has  been  delayed  by  not  making 

provision  for  an  adequate  sinking  fund  to  retire  the  bonds 
as  they  mature,  thus  placing  the  burden  on  a  future  group 
of  consumers  or  on  the  public  generally  to  be  met  out  of  gen- 

eral taxation  of  the  entire  province. 

"2.  In  the  United  States  the  privately  owned  but  govem- 
mentally regulated  systems  sell  electric  service  to  domestic 

consumers  at  rates  higher  than  those  prevailing  in  Ontario 
because:  (a)  Since  the  property  is  taxed  the  tax  comes 
from  the  consumer,  and  this  alone  makes  a  difference  of  about 
10  per  cent  over  and  above  the  average  cost  that  would  pre- 

vail if  the  properties  were  tax-free  as  in  Ontario.  In  the 
United  States  the  electric  power  utilities  paid  approximately 
$135,000,000  in  local,  state  and  federal  taxes  in  1923.  (b) 
Under  the  scheme  of  governmental  regulation  in  the  United 
States  the  rates  correspond  substantially  to  the  cost  of  the 

service.  The  domestic  consumer's  cost  per  kw-hr.  is  more 
than  the  industrial  consumer's.  This,  of  course,  means  that 
the  domestic  rate  per  kw-hr.  is  higher  than  the  industrial,  but 
it  also  results  in  giving  the  United  States  industrial  con- 

sumers lower  rates  than  the  industrial  consumers  in  Canada, 
thus  giving  United  States  manufacturers  an  advantage  over 
Canadian  manufacturers,  (c)  Under  the  scheme  of  govern- 

mental regulation  in  the  United  States  the  capital  invested 
is  not  retired,  and  frequently  bonds  are  refunded.  However, 
the  income  received  from  the  public  in  any  normal  plant  pro- 

vides for  at  all  times  maintaining  the  integrity  of  the  prop- 
erty value.  There  are  no  contributions  from  the  public  treas- 
ury at  present  or  any  obligations  that  must  be  met  out  of 

the  public  treasury  in  the  future.  That  is,  the  United  States 
govemmentally  regulated  method  is  based  on  the  principle 

of  'pay  as  you  go'  without  any  deferred  debt  for  the  future." 

Rate-making  principles  in  the  United  States  and 
Ontario  are  diametrically  opposed,  according  to  Mr. 

Wyer,  and  he  bases  this  contention  upon  the  follow- 
ing statement: 

"The  major  part  of  the  cost  of  generating  electrical  energy 
is  fixed  and  accrues  regardless  of  the  output  of  the  plant. 
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This  arises  from  the  large  amount  of  capital  that  is  necessary 
to  rent  or  hire  just  to  get  ready  to  start,  and  the  then  in- 

evitable large  capital  hire  or  rental  resulting  from  continuing 
to  stand  ready  to  serve  for  each  of  the  8,760  hours  of  the 
year.  Therefore,  the  greater  the  number  of  average  kw-hr. 
that  energy  is  used,  the  smaller  will  be  the  fixed  charge  that 

will  be  prorated  on  each  kw-hr.  That  is,  increase  in  hours' 
use  decreases  the  cost  per  hour. 

"The  domestic  consumer  uses  energy  but  a  short  time 
each  day,  while  the  average  industrial  consumer  is  a  long- 
hour  user.  Therefore  the  cost  per  kw-hr.  of  industrial  energy 
is  less  than  for  the  domestic  energy. 

"The  dominating  fundamental  principle  of  rate  charging  in 
the  United  States — approved  by  the  state  regulating  com- 

missions—to make  each  group  of  consumers  self-sustaining 
and  pay  for  the  cost  of  the  service  they  are  receiving;  that 
is,  not  to  carry  one  group  at  the  expense  of  some  other  group. 
This  means  that  the  short-hour  domestic  consumer  must  pay 
a  higher  rate  than  the  longer-hour  and  greater-quantity-using 
industrial  consumer. 

"The  Ontario  method  is  diametrically  opposite.  Here  the 
short-hour  domestic  consumer  is  arbitrarily,  and  without  re- 

gard to  the  cost  situation,  given  a  lower  rate  than  the  cost 
situation  would  warrant.  The  loss  is  made  up  by  other  con- 

sumers. The  Ontario  domestic  consumers,  therefore,  are 

carried  at  the  expense  of  other  consumers." 

Exemption  from  taxation  is  one  of  the  chief  con- 
tributing reasons  for  the  lower  rates  in  Ontario,  in 

Mr.  Wyer's  opinion.    On  this  subject  he  says: 
"The  governmentally  owned  hydro-electric  system  supply- 

ing 79  per  cent  of  the  service  in  Ontario  is  not  taxed.  This 
exemption  from  taxation,  of  course,  results  in  lowering  the 
cost  of  power  to  the  consumer.  However,  the  ̂ ain  to  the 
consumer  in  lower  rate  is  equaled  by  the  loss  to  the  tax- 
payer.s  of  the  taxing  districts  in  which  the  property  is  located. 

"The  private  property  of  the  Canadian  Niagara  Falls  Com- 
pany at  Niagara  Falls  pays  local  taxes  in  Stamford  Town- 

ship equivalent  to  76  cents  per  hp.  capacity.  If  this  same 
rate  were  paid  by  the  660,000-hp.  governmentally  owned 
equipment  located  almost  entirely  in  Stamford  Tovvmship,  it 
would  produce  local  taxes  of  $501,600.  The  total  annual  taxes 
levied  by  Stamford  Township  are  $252,000.  The  privately 
owned  plants  at  Niagara  Falls  on  the  Canadian  and  United 
States  sides  in  1913,  with  an  income  of  $7,121,928,  paid  taxes 
aggregating  $1,392,000.  For  the  entire  United  States  about 
10  per  cent  of  the  dollar  the  public  pays  for  electric  service 

goes  for  taxes." 

Direct  contributions  have  been  received  from  the 
Ontario  Province  treasury  for  subsidizing  rural  lines 
and  for  other  operating  expenses,  Mr.  Wyer  states. 
On  this  subject  he  says: 

"In  Ontario  the  Rural  Hydro-Electric  Distribution  Act  of 
1923  provides  that  '50  per  cent  of  the  capital  cost  of  con- 

structing and  erecting  transmission  lines  and  cables  in  rural 

power  districts'  may  be  paid  out  of  the  Province  treasury. 
This,  of  course,  is  merely  subsidizing  rural  electric  service 
at  the  expense  of  the  public  and  adding  to  the  tax  burden 
of  the  farmers.  In  1923  and  1924  the  amount  that  was  con- 

tributed from  the  Ontario  treasury  for  this  special  class  of 
service  amounted  to  $1,194,422. 

"The  Hydro-Electric  Power  Commission  in  the  past  has 
spent  a  large  amount  of  money  in  giving  engineering  assist- 

ance, prepai'ing  estimates,  making  general  surveys  and  ren- 
dering electrical  inspection  service  to  various  municipalities.' This  has  all  been  paid  directly  out  of  the  provincial  treasury 

and  in  no  way  charged  against  the  governmentally  owned 
operations." 

;  As  has  been  the  case  with  other  municipal  enter- 
prises the  obligation  to  provide  sinking  funds  has 

been  dodged  in  Ontario,  Mr.  Wyer  contends.  He  say : 

"When  the  Ontario  governmentally  o-wned  hydro-electric 
system  was  initiated  the  hope  was  held  out  to  the  public  that 
the  incomg  from  electric  consumers  would  pay  off  the  bonds. 
This  has  hot  been  accomplished.  Contribution  to  the  sinking 
fund  necessary  ultimately  to  retire  the  bonds,  which  should 
have  been  started  at  the  beginning  of  operation,  has  bfeen  de^ 
ferred  from  five  to  fifteen  years,  thus  placing  on  a  future 

gwsiifpi^fi-fronsiJitiers  the- burden  of-rfetum'  df'-fno'rrfey  uSed.by 
pr8ie*at  "Consumers.    If  the  money  "to  retir^-'tlie'- boiids  is  not 

provided  for  in  the  rates  charged  for  electric  service,  it  must 
ultimately  come  out  of  the  provincial  treasury  as  payment  of 
the  bonds  has  been  guaranteed  by  the  Province  of  Ontario.  In 
the  United  States  the  plants  must  stand  on  their  own  feet  and 
there  can  be  no  demand  on  a  public  treasury. 

"The  operations  of  the  governmentally  owned  hydro-electric 
system  in  Ontario — up  to  the  town  distributing  plants,  which 
are  o'wned  by  the  local  municipalities — have  been  financed  by 
two  classes  of  securities:  (a)  bonds  handled  by  the  Hydro- 
Electric  Power  Commission,  (b)  bonds  issued  directly  by  the 
Province  of  Ontario  and  the  proceeds  of  the  bond  sales  turned 
over  to  the  Hydro-Electric  Power  Commission.  Both  classes, 
however,  are  guaranteed  by  the  Province  of  Ontario,  and  the 
Province  is  ultimately  liable  for  the  interest  and  sinking  fund 

to  retire  the  bonds." 

In  substantiation  of  these  statements,  Mr.  Wyer 
offers  the  following  statistics: 

"On  October  31,  1924,  the  outstanding  bonds  of  the  Hydro- 
Electric  Power  Commission  amounted  to  $41,768,523.  These 
bonds  range  in  life  from  ten  to  forty  years.  If  the  electric 
consumers — as  originally  contemplated  in  the  slogan-made 
public  opinion  of  'service  at  cost' — had  been  charged  an  an- 

nual sinking-fund  allowance  each  year  which  would  ultimately 
retire  the  bonds  out  of  electric  earnings  when  they  mature — 
on  the  basis  of  a  4  per  cent  sinking  fund  compounded  an- 

nually— there  should  have  been  on  hand  at  the  end  of  1924 
in  the  sinking  fxmd  to  retire  these  bonds  $9,579,107.  The 
accumulated  fund  actually  paid  out  of  rates  charged  electric 
consumers  to  October  31,  1924,  was  $1,829,461.  The  short- 

age existing  in  the  sinking  fund  is,  therefore,  $7,749,646. 

"On  October  31,  1924,  the  total  advances  to  the  Hydro- 
Electric  Power  Commission  out  of  the  provincial  treasury, 
separate  and  distinct  from  the  hydro  bonds  mentioned 
above,  amounted  to  $138,454,638.  This  money  is  supposed  to 
be  returned  at  the  end  of  thirty  years.  If  the  electric  con- 

sumers— as  originally  contemplated — had  been  charged  an 
annual  sinking-fund  allowance  each  year  which  would 
ultimately  pay  back  this  money  out  of  the  electric  earnings 
at  the  end  of  thirty  years — on  the  basis  of  a  4  per  cent 
sinking  fund  compounded  annually — there  should  have  been  ■ 
on  hand  at  the  end  of  1924  in  the  sinking  fund  to  retire  these 
borrowings  from  the  provincial  treasury  $11,859,541.  The  ac- 

cumulated sinking  fund  actually  paid  out  of  rates  charged 
electric  consumers  to  October  31,  1924,  was  $3,902,495.  The 
shortage  in  sinking  fund  is,  therefore,  $7,957,046. 

"That  is,  future  consumers  must  raise  $7,749,646  plus 
$7,957,046  or  $15,706,692  in  order  to  pay  for  the  low  priced 
service  that  the  consumers  in  the  past  have  received,  or  this 
amount  must  come  out  of  the  Province  treasury  and,  there- 

fore, be  borne  by  the  tax  payers." 

In  summarizing,  Mr.  Wyer  remarks  that  money 
was  taken  from  the  provincial  treasury  and  not  from 
earnings  for  the  following  purposes:  subsidizing 
rural  hnes,  $1,194,422;  general  expenses,  $2,24.5,000; 
Hydro-Electric  Commission  bonds,  $7,749,646;  bor- 

rowings from  the  provincial  treasury,  $7,957,046, 
or  a  total  of  $19,146,114. 

Two  methods  can  be  followed  in  wiping  out  the 
indebtedness  incurred,  according  to  Mr.  Wyer. 
Either  the  losses  may  be  paid  from  the  provincial 
treasury  and  the  burden  therefore  placed  upon  the 
entire  body  of  taxpayers,  or  electric  rates  must  be 
increased  so  as  to  get  enough  income  not  only  to  wipe 
out  the  existing  deficits  but  also  to  make  the  opera- 

tion self-sustaining  in  the  future. 
In  conclusion  Mr.  Wyer  says : 

"The  gigantic  public-ownership  enterprise  of  the  Hydro- 
Electric  Power  Commission  involving  many  millions  was 
brought  into  being  by  a  slogan-made  public  opinion  stress- 

ing power  at  cost.  In  discussing  power  at  cost  the  following 
questions  were  obviously  not  understood  by  the  Ontario 
public:  , 

"Merely  having  service  at  cost  is  not  enough.  The  im- 
portant thing  is  who  pays  the  cost  ?  The  particular  con- 

sumer who  uses  the  service?  Is  service  sold  below  cost  to  one 

group  and -the  "losses  made  "up  on  another  class  of  consumers? Does  part  of  the  cost  come  out  of  the  general  public  tre^Sr 

ury?     For  'at  cost'  may  mean  'at  cost  of  the -public' "' 
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Sir  Adam  Beck  Denies  Charges  Made 

in  Wyer-Walcott  Smithsonian  Report 
STORMS  of  protest  have  been  aroused  in  Ontario 

as  a  result  of  the  publication  of  Mr.  Wyer's  book- 
let. Sir  Adam  Beck,  chainnan  of  the  Ontario 

Hydro-Electric  Power  Commission,  makes  strong  de- 
nials of  what  he  alleges  to  be  misrepresentations  and 

misstatements,  in  a  booklet  which  has  just  been  is- 
sued by  the  commission.  In  his  refutation  Sir  Adam 

challenges  the  qualifications  of  Mr.  Wyer  to  pass 
upon  the  extensive  financial  and  engineering  opera- 

tions of  the  commission  and  severely  censures  Dr. 
Charles  D.  Walcott,  secretary  of  the  Smithsonian  In- 

stitution, for  his  unqualified  endorsement  of  the 
Wyer  report. 

According  to  Sir  Adam,  Mr.  Wyer  is  chiefly  con- 
cerned with  trying  to  explain  why,  notwithstanding 

the  alleged  superiority  of  the  United  States  system, 
the  electric  rates,  and  particularly  the  residential 
rates,  are  so  much  lower  in  Ontario  than  in  the 
United  States.  He  makes  unsubstantiated  denials 

of  Mr.  Wyer's  statements  that  the  Ontario  system  is 
tax  exempt  and  that  certain  classes  of  consumers  are 
supplied  with  energy  below  cost.  He  attributes  many 

of  Mr.  Wyer's  statements  to  ignorance  and  questions 
his  ability  to  pass  upon  the  operations  of  the  largest 
distributor  of  hydroelectric  energy  in  the  world  after 

"only  a  few  hours  investigation." 
Portions  of  Sir  Adam's  rebuttal  follow: 
"Mr.  Wyer's  alleged  deficit  of  $19,147,014  is  composed  of 

four  items.  Under  the  heading  'Summary  of  How  Ontario 
Hydro-Electric  System  Has  Failed  to  Pay  Expenses,'  Mr. 
Wyer  states  'that  the  money  that  has  been  taken  out  of  the 
provincial  treasury  instead  of  out  of  earnings  is:  (1)  Sub- 

sidizing rural  lines,  from. Section  24,  $1,194,422;  (2)  general 
expenses,  from  Section  25,  $2,245,900.  The  accrued  deficits 
in  sinking  fund  that  have  not  been  met  out  of  earnings  are: 
(3)  Hydro-Electric  Commission  bonds,  from  Section  28, 
$7,749,646;  (4)  from  money  borrowings  out  of  provincial 

treasury  shown  in  Section  28,  $7,957,046.     Total  $19,147,014.' 
"There  is  no  more  justification  for  assuming  that  these 

expenses  (the  first  two  items)  should  be  charged  as  part 

of  the  cost  of  supplying  power  to  the  commission's  customers 
in  Ontario  than  there  would  be  for  assuming  that  expenses 
similarly  incurred  by,  say,  the  United  States  Bureau  of 
Standards  or  by  the  United  States  Geological  Survey  should 
be  charged  against  the  operations  of  the  power  companies 
of  the  United  States. 

"The  other  two  items,  which  constitute  over  80  per  cent 
of  the  alleged  $19,000,000  deficit,  are,  according  to  Mr.  Wyer, 
sinking-fund  shortages.  This  $15,706,692  sinking  fund  de- 

ficit, which  exists  only  in  Mr.  Wyer's  imagination,  arose  in 
three  ways.  In  the  first  place,  he  ignored  the  fact  that  the 
various  dates  of  maturity  of  certain  bond  issues  of  private 
power  companies,  which  the  commission  assumed  when  their 
properties  were  purchased,  have  nothing  to  do  with  the 
periods  over  which  the  commission  retires  its  capital  by 
means  of  sinking  funds.  Such  periods  are  fixed  under  the 
Power  Commission  act.  In  the  second  place,  Mr.  Wyer  made 
an  error  of  ten  years  in  his  calculation  of  his  sinking  fund 
on  one  issue,  which  error  increased  the  imaginary  deficit  by 
$1,600,000.  In  the  third  place,  Mr.  Wyer  ignorantly  assumes 

that,  somehow,  the  commission's  large  power  developments 
were  to  commence  repayment  of  their  capital  cost  out  of 
revenue  some  years  before  they  \yer6  sufficiently  far  advanced 
in  construction  to  earn  any  reveiiue  at  all. 

;  "The  greatest  absurdity  of  his  sinking-fund  calcula,tions  is 
that  Mr.  Wyer  elsewhere  admits,  and  even  stresses  tlie  fact, 
that  the  cost  to  the  consumers  should  not  include  any  pro- 
yision  for  capital  retirement  at  all.  /That  is  to  say,  according 
to  Mr.  Wyer's  own  definition  of ,  c&st,  the  commission .  has 
from  the  consumers  collected  in  its  sinking-fund  charges 
abftut  $7,000,Q0!0  in  excess  of  the  cost.  His  subsequent^  con-  - 

clufeion  that,  by  omitting  to  provide  sinking-f und'/sc^'ofdiil^  td,™ 

his  arbitrary  scale,  the  commission  has  accumulated  a  deficit 
of  over  $15,000,000  can  only  mean  that  Mr.  Wyer,  the  Smith- 

sonian Institute's  associate  mineral  technologist,  does  not 
even  know  enough  of  elementary'  finance  to  comprehend  the 
fact  that  the  sole  purpose  of  sinking  funds  is  for  capital 

retirement." 

Twenty  Years  Ago 

[Editor's  Note. — The  material  in  this  column  is  taken  from  the  Journal 
of  Electricity,  Power  and  Gas,  predecessor  of  the  Journal  of  Electricity. 
Twenty  years  ago  was  chosen  arbitrarily  because  the  events  and  person- 

alities of  that  period  of  the  electrical  industry  are  within  the  memory  of 
many  of   those  engaged   in  the   industry  today.] 

March,  1905 

California's  Place  in  Early  Electrical 
History 

Of  the  distinctive  pioneering  work  with  which 
America  is  credited  in  the  way  of  electrical  inven- 

tion and  development,  California  is  entitled  to  the 
first  place  in  more  than  one  important  direction  aside 
from  that  of  the  electric  transmission  of  power.  The 
following  information  is  of  more  than  passing  in- 

terest as  a  contribution  to  the  chronicles  of  early 
electrical  history  in  the  Far  West: 

The  first  successful  hotel  electric  annunciator  in 
the  United  States  was  installed  in  the  Grand  Hotel, 
San  Francisco,  in  1868. 

The  first  multiple-call  district  telephone  box  or- 
iginated in  San  Francisco. 

The  first  central  station  for  light  and  power  in  the 
United  States  was  in  San  Francisco. 

The  first  electrically  illuminated  theatrical  presen- 
tation in  the  United  States  took  place  at  the  Cali- 
fornia Theater,  San  Francisco. 

The  first  police  patrol  telegraph  was  constructed 
in  the  snow  sheds  of  the  Sierra  Nevadas  by  En- 

gineer L.  M.  Clements. 
The  first  automatic  ringer  and  the  first  selective 

signal  in  a  telephone  exchange  originated  in  San 
Francisco. 

The  first  dynamo  plant  for  telegraph  lines  belongs 
to  San  Francisco. 

The  first  long  distance  telephone  line  was  from 
French  Corral  to  the  summit  of  the  Sierras,  sixty 

miles,  with  twenty-four  stations. 
The  first  patent  office  record  of  the  modern  electric 

railway  emanated  from  the  patent  agency  of  the 

"Mining  and  Scientific  Press,"  San  Francisco. 
All  of  the  above  information  was  credited  to 

Stephen  E.  Field,  at  that  time  in  Stockbridge,  Mass. 

Plans  are  under  way  for  the  installation  of  a 
mammoth  searchlight  on  Mt.  Hood  during  the  Lewis 
and  Clark  Exposition  in  Portland.  It  is  planned  to 
use  the  searchlight  to  illuminate  the  snow-capped 
peaks  of  Mt.  St.  Helens,  Mt.  Adams  and  Mt.  Rainer 
for  the  entertainment  of  visitors  to  the  exposition. 

Forty  high-power  arc  lights  will  also  be  placed  on 
thesicysbf  the  mountain  f  of  general  illumination. 



174 Journal   of   Electricity [Vol.  54  — No.  5. 

CENTRAL  STATION  CONSTRUCTION 
OPERATION    AND    MAINTENANCE 

Largest  Turbines  in  West  Designed  for  Pit  No.  3 
Gear-Driven  Governor  and  Other  Refinements  of  Design  Are  Incor- 

porated in  33,000-hp.  Units 
By  E.  A.   CRELLIN,  Assistant  Engineer,  Division  of  Hydroelectric  and  Transmission   Engineering, 

Pacific '  Gas    and    Electric    Company,    San    Francisco. 

The  hydraulic  equipment  of  the  Pit 
No.  3  plant  of  the  Pacific  Gas  and  Elec- 

tric Company  is  the  largest  in  physical 
size  to  be  installed  in  the  West  thus 
far.  Each  of  the  three  Pelton  reaction 
turbines  being  installed  will  develop 
33,000  hp.  under  a  net  effective  head  of 
280  ft.  Special  provisions  have  been 
made  in  the  design  of  these  turbines  to 
adapt  them  particularly  to  operation 
under  the  flow  conditions  of  the  Pit 
River. 

This  plant  is  the  second  of  a  series  of 
hydroelectric  plants  that  will  be  built 
on  the  Pit  River  ultimately  to  take  full 
advantage  of  the  total  head  available 
from  a  point  on  Fall  River  above  Fall 
River  Mills  to  a  point  below  Big  Bend 
on  the  Pit,  some  60  miles  downstream. 
No  appreciable  storage  is  provided  at 
any  point  on  the  system  as  all  of  the 

plants  are  and  will  be  designed  to 
operate  upon  normal  stream  flow.  This 
is  possible  because  there  is  but  slight 
difi^erence  between  the  maximum  and 
the  minmum  river  flow  at  any  time 
during  the  year.  The  porous  structure 
of  the  lava  formation  which  comprises 
the  watershed  forms  an  underground 
storage  basin  efficacious  in  regulating 
stream  flow  within  rather  narrow 
limits. 

The  illustrations  accompanying  this 
article  give  a  comprehensive  idea  of  one 
of  the  turbines,  all  of  which  are  now  in 
process  of  installation  at  the  plant. 

Each  of  the  turbines  is  of  the  vertical 
type  with  the  cast-steel  casing  made  up 
in  sections,  the  largest  of  which  weighs 
20  tons.  The  turbine  inlet  is  provided 
with  a  9-ft.  butterfly  valve  to  facilitate 
complete  shutdown.     This  valve  is  used 

also  for  control  of  the  unit  within 

synchronizing  speed  at  "no  load"  in 
case  of  excessive  guide-vane  leakage. 
The  valve  is  operated  by  an  electric 
motor  arranged  both  for  push-button 
control  from  a  point  within  view  of  the 
valve  and  remote  control  for  closing 
only  from  the  switchboard  room.  Pro- 

vision is  made  also  for  hand  operation. 
It  is  designed  to  permit  closing  against 
the  full  flow  of  water  in  the  penstock, 
should   this   become   necessary. 
The  governor  servomotors  are 

mounted  directly  on  the  turbine  casing 
for  operation  of  the  guide  vanes  and 
relief  valve.  The  latter  is  joined  with 
the  guide  vanes  through  positive  me- 

chanical connection  so  that  the  relief 
valve  will  open  momentarily  to  bypass 
water  that  is  rejected  from  the  runner 
through  closing  of  the  guide  vanes. 
The  connecting  mechanism  between  re- 

lief valve  and  servomotors  is  strong 

enough  to  block  the  guide-vane  move- ment in  the  event  of  an  obstruction  of 
any  kind  hindering  normal  operation. 
Thus  the  relief  valve  not  only  performs 
a  vital  function  in  the  control  of  pres- 

Shop  assembly  of  one  of  the  three  33.000  hp.  Pelton  reaction  turbines  built  for  Pit  No.  3  development  of  the  Pacific  Gas  and  Electric  Company.     The  but- 
ter^-yalve  hpusinK_appears  at  the   left  and  the  relief  valve  at  the  right  where  the  workman  is  standing.     This  unit  weighs  90  tons  and  is  designed  to operate  under  a   net  effective    head   of    280    ft. 
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sure  rise  in  the  penstock  but  will  also 
perform  the  no  less  important  service  of 
providing  safety  to  the  unit  and  to  the 
penstock,  should  a  rupture  in  the  pres- 

sure oil  piping  occur. 
An  arrangement  of  helical  gears  on 

the  turbine  shaft  drives  the  governor 
mechanism,  thus  eliminating  the  usual 
belted  connection.  Duplicate  gear 
pumps  provide  lubrication  to  the  main 
bearing  in  the  turbine.  One  of  the 
pumps  is  motor-driven  for  use  during 
starting,  the  other  is  direct-connected 
to  the  governor  shaft  drive,  adding 
load  enough  to  steady  its  operation. 
The  disk  type  guide  vanes  are  provided 
with  thrust  bearings,  and  each  spindle 
bearing  is  lubricated  with  grease  by 
means  of  individual  hand-operated  pres- 

sure lubricators. 

The  runner  is  made  of  cast-steel,  ma- 
chine and  hand  finished.  Two  of  the 

units  will  be  equipped  with  rubber  seal 
rings,  and  the  leading  illustration  shows 
one  of  these  units  to  be  so  equipped. 
The  pipe  connections  at  the  left  are  pro- 

vided to  admit  pressure  water  to  the 
rubber  rings  since  they  are  water-lub- 

ricated. Of  the  two  valves  that  are 
shown,  the  upper  one  admits  water  from 
the  penstock  that  is  used  for  lubricat- 

ing the  seal  rings  while  starting  up  or 
when  the  generators  are  motored.  The 
lower  valve  admits  water  directly  from 
the  turbine  casing  and  is  usually  left 
open  while  the  turbine  is  in  operation. 

A  Moody  spreading  draft-tube  is  pro- 
vided with  each  unit,  two  sections  of 

which  are  readily  removable  to  permit 

Governor  actuator  which  controls  the  speed  of  the  turbine.  One  actuator  is  mounted  for  each 
unit.  The  shaft  in  the  foreground  is  directly  connected  to  the  governor  shaft  on  the  turbine.  The 
rear  bearing  of  the  governor  shaft  may  be  seen  in  the  first  illustration  just  below  and  to  the 
left  of  where  the  turbine  shaft  protrudes  through  the  housing.  This  direct-connected  actuator 

effects    more    satisfactory   regulation   than    the    older    belt-driven    type. 

Shop  assembly  of  pressure  tanks  and  duplicate  gear-pumps  and  strainers  showing  the  control  \'a!ves 
and  piping  arrangement  which  give   maximum    flexibility.      With   this   system   either   pump   may  be 

shut   down  for  inspection  or   repairs   without   interrupting   service. 

removal  of  the  turbine  runner.  The 
turbine  shaft  is  hollow  bored  to  permit 
the  dropping  of  a  cable  from  the  power 
house  crane  through  the  shaft  to  lower 
the  removable  parts,  whence  they  are 
moved  laterally  to  a  hatchway  at  the 
side  of  each  unit.  To  facilitate  inspec- 

tion of  runner  clearance,  suitable  holes 
with  removable  plugs  are  provided  at 
convenient  intervals  through  which  ac- 

tual clearance  measurements  may  be 
taken. 

The  second  illustration  shows  the 

Pelton  governor  actuator  which  is  pro- 
vided with  each  turbine.  It  possesses 

a  number  of  special  features  which  are 

especially  suited  to  the  conditions  un- 
der which  the  Pit  No.  3  units  will  op- 

erate. In  the  foreground  will  be  noted 
one  end  of  the  shaft  which  forms  a 
mechanical  connection  with  the  turbjne 

shaft  through  helical  gears.  This  ar- 
rangement makes  for  a  positive  oper- 

ation of  governor  fly-balls,  and  is  par- 
ticularly well  adapted  to  the  power 

house  layout  since  it  permits  placing  the 
actuator  away  from  the  turbine  pit  in 

a  place  readily  accessible  without  dis- 
mantling or  disconnecting  previously 

adjusted  parts,  should  it  become  neces- 
sary to  work  upon  the  generator  or  tur- 

bine. 
Complete  remote  control  is  proxdded 

for  the  governor  actuator.  The  small 
motor  at  the  lower  right  is  operated 
from  the  switchboard  to  change  the 

position  of  the  load-limiting  device. 
The  motor  immediately  above  it  in  turn 
automatically  operates  an  indicator  at 
the  switchboard  to  show  at  all  times 
the  exact  position  of  the  load-limiting 
device.  The  motor  at  the  lower  left  in- 

dicates at  the  switchboard  the  position 
of  the  guide-vanes,  and  the  motor  near 
the  governor  head  operates  the  re- 

motely-controlled synchronizing  device. 
PVovision  is  made  for  emergency  hand 
control    of   the    governing    mechanism, 
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and  the  change  over  from  governor  to 
hand  operation  is  effected  by  movement 
of  a  single  lever.  The  hand-control 
mechanism  is  synchronized  with  the 
governor  control,  thus  making  it  pos- 

sible to  switch  from  governor  to  hand 
control  without  previous  adjustment  of 
the  hand-control  wheel. 
A  device  on  the  pilot  valve  stem 

makes  it  possible  to  change  the  dura- 
tion of  the  stroke  of  the  operating 

cylinder  in  either  direction.  A  sole- 
noid-operated emergency  shutdown  is  so 

arranged  that  the  closing  of  a  switch 
at  the  switchboard  will  shut  down  the 

turbine.  All  moving  parts  of  the  actu- 
ator are  lubricated  from  a  single  oil 

reservoir  in  which  the  supply  of  oil  is 
automatically   maintained. 

The  third  illustration  shows  an  oil 
pumping  set,  one  of  which  is  furnished 
with  each  of  the  three  turbines.  The 
oil  is  pumped  from  a  welded  steel  sump 
tank  through  self-priming  gear  pumps 
to  a  welded  steel  pressure  tank,  from 
which  point  it  is  delivered  to  the  gov- 

ernor actuator  and  thence  to  the  servo- 
motors. Each  set  includes  duplicate 

pumps,  one  operated  by  an  electric  mo- 
tor and  the  other  by  a  small  Pelton  im- 

pulse wheel,  the  latter  being  used  nor- 
mally during  the  starting  period  and 

thereafter  as  a  standby.  Switch-over 
arrangements  make  it  possible  to  shut 
down  completely  one  pump  for  inspec- 

tion or  cleaning  without  interruption  of 
service. 

The  oil  pressure  sets  operate  on  the 
the  volume-controlled  system.  When 
the  oil  reaches  its  proper  level  in  the 
pressure  tank,  the  unloader  valve  oper- 

ates to  bypass  the  oil  from  the  pumps 
back  to  the  sump  tank,  the  entire  pump- 

ing process  being  entirely  automatic. 
Should  the  oil  level  drop  i)elow  a  cer- 

tain minimum,  an  alarm  vidll  warn  the 
station  operator.  Likewise  an  alarm 
will  sound  in  the  event  of  excessive 
oil  pressure. 

Air  pressure  to  the  tank  is  supplied 
from  an  indpendent  compressor  set 
operated  only  at  intervals.  Provision 
is  made  for  signals  which  can  be  heard 
at  any  point  in  the  power  house  in  case 
the  pressure  drops  below  a  minimum 

point. 
Four  Fire  Extinguishers  Mounted 

Upon  Machine  Housing 
Fire  in  the  windings  of  a  rotating 

machine  is  something  which  fortunately 
seldom  happens,  but  when  it  does 
happen  it  may  do  great  damage  before 
it  can  be  effectively  fought.  While  the 
latest  machines  are  usually  piped  for 
either  water  or  carbon  tetrachloride,  the 
older  units  present  another  problem. 

To  take  care  of  certain  of  these  in- 
stallations the  Pacific  Gas  and  Electric 

Company,  San  Francisco,  has  developed 
the  scheme  of  mounting  four  extin- 

guishers, one  on  each  corner  of  the 
machine  as  shown  in  the  accompanying 
illustration.  These  are  of  either  2%  or 
5-gallon  capacity,  depending  upon  the 
physical  size  of  the  machine  in  question. 
A  strap-iron  cradle  to  which  is 

clamped  the  extinguisher,  is  mounted 
upon  a  pivot  fastened  to  the  housing  as 
shown.  A  spring-actuated  dog  serves 
to  lock  the  cradle  in  an  upright  position 
or  inverted  as  is  desired. 
The  nozzle  shown  protruding  from 

the  machine  housing  to  the  right  of  the 
extinguisher  leads  to  a  spray  in  the  air 
intake    and    adjacent   to   the   windings 

where  the  rush  of  air  will  carry  the 
fluid  through.  The  hose  on  the  ex- 

tinguisher is  fitted  with  a  special  coup- 
ling which  snaps  onto  the  nozzle  form- 
ing a  liquid-tight  connection.  Thus 

when  a  fire  occurs  within  the  windings 
of  the  machine  it  takes  the  operator  but 
about  10  seconds  to  connect  all  four  ex- 

tinguishers and  swing  them  to  the 
operating  or  inverted  position. 

Vertical  Reaction  Unit  of  312  kva. 
Installed  in  Canada 

While  everyone  is  talking  about 
hydroelectric  installations  of  large  size, 
it  is  interesting  to  note  a  similar  de- 

velopment in  the  other  extreme.  A  312- 
kva.,  .8-p.f.,  277-r.p.m.,  2,300-volt,  3- 
phase,  60-cycle  vertical  generator  with 
a  direct-connected  exciter  was  recently 
installed  at  the  Bala  Falls,  Ontario, 
plant  of  the  Bala  Electric  Light  & 
Power  Company,  Ltd.  Mechanical 
power  is  derived  from  a  turbine  of  the 

Leffel  type  operating  under  a  net  ef- 
fective head  of  18  ft.  An  oil-pressure 

governor  furnishes  regulation  and  is 
capable  of  remote  control  from  the  dis- 

tant svntchboard  to  facilitate  synchron- 
izing with  the  two  smaller  machines  in 

the  old  plant.  These  older  machines 
are  vertical,  belt-driven  units  of  112%- 
kva.  and  125-kva.  capacity,  respectively. 
The  design  is  the  very  latest,  providing 

even  air  brakes  of  the  generator.  Con- 
trary to  general  considerations,  verti- 

cal type  equipment  proved  to  be  more 
economical  in  this  instance  than  the 
horizontal  type. 

Power  is  supplied  at  2,200,  6,600,  and 
13,200  volts  to  hotels  and  residences  in 
the  Muskoka  resort  district. 

Aluminate   Cement   Coming  into 
Production  in  U.  S. 

Although  aluminate  cement  has  been 
used  in  France  for  about  12  years,  it  is 
just  beginning  to  be  manufactured  in 
this  country.  This  cement  is  compara- 

tively expensive,  and  its  high  cost  is 
due  to  an  appreciable  per  cent  of  alu- 

minum ore.  However,  its  peculiar 
properties  make  it  especially  valuable 
for  certain  kinds  of  work.  When  mixed, 
aluminate  cement  acts  like  any  other 
cement  until  it  sets.  Once  set,  it  gains 

as  much  strength  in  24  hours  as  ordi- 
.  nary  cement  acquires  in  28  days. 

Radio  Explained 
Auntie:  "Can  you  explain  the  prin- 

ciple of  wireless  telegraphy,  Arthur?" 
Arthur:  "Well,  if  you  had  a  very 

long  dog,  reaching  from  Chicago  to 
New  York,  and  you  trod  upon  his  tail 
in  Chicago  he  would  bark  in  New  York. 
That  is  telegraphy.  Wireless  telegraphy 
is  precisely  the  same,  only  without  the 

dog." 

Fire    extinguishers    mounted    upon    the    four    corners  of  a  synchronous  condenser  or  generator  and fitted   with   a    hose   to   connect   with   a   spray    leading    into    the    air    duct    adjacent    to   the    windings economically    bring    an    older    machine    up    to    present-day    fire-flghting    standards 

Employees  Suggest  Many  Possible  Im- 
provements to  Service 

Suggestions  for  service  betterment 
submitted  by  the  employees  of  the  Brit- 

ish Columbia  Electric  Railway  netted 
the  traffic  superintendent  some  valuable 
material  recently.  It  is  realized  that  the 
employees  are  in  a  position  to  notice 
many  little  items  and  some  not  so  little 
that  could  be  inaugurated  easily  and  re- 

sult in  better  service  to  patrons.  Re- 
quests of  the  company  for  the  sugges- 

tions and  acknowledgment  of  their  re- 
ceipt have  served  to  interest  the  em- 

ployees in  active  cooperation  to  the 
eventual  benefit  of  all  concerned. 
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IDEAS  FOR  THE  CONTRACTOR 

Initiative    Aids    Electragists    in 
Successful  Business 

An  example  of  what  can  be  done  in 
the  way  of  business  development  by 
electrical  contractor-dealers  is  given  by 
Rov  M.  Butcher,  electragist  of  San  Jose, 
Caiif. 

Starting  in  the  contracting  business 
only  about  seven  years  ago,  Mr.  Butcher 
has  by  persistent  effort  and  intelligent 
planning,  developed  his  business  to  the 
point  where  he  is  now  one  of  the  lead- 

ing contractors  of  his  city.  Instead  of 
going  after  the  highly  competitive 
small  wiring  jobs,  Mr.  Butcher  has  de- 

voted his  attention  mainly  to  the  larger 
enterprises,  such  as  wiring  of  schools, 
public  buildings,  and  similar  work.  He 
has  also  interested  himself  in  the  mat- 

ter of  ornamental  street  lighting  for 
new  real  estate  tracts,  and  has  recently 
completed  the  installation  of  some 
eighty  ornamental  standards,  such  as 
shown  in  the  accompanying  illustration. 

The  first  thing  Mr.  Butcher  does  when 
he  goes  on  a  large  job  is  to  build  a 
shed  or  house  to  hold  his  tools  and  sup- 

plies. The  cost  of  this  house  is  figured 
into  the  cost  of  the  job,  and,  therefore, 
the  building  is  constructed  at  no  ex- 

pense to  himself.  In  addition  to  this, 
it  saves  theft  of  possibly  large  quanti- 

ties of  material  and  valuable  tools.  The 

only  material  that  he  does  not  keep  un- 
der lock  and  key  in  this  material  shed 

is  conduit,  which  is  stacked  outside  of 
the  house  in  racks  as  illustrated. 

One  of  the  latest  jobs  awarded  to  Mr. 
Butcher  is  the  complete  wiring  of  an 
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Material   shed  built  on  the  job  by  Roy  M.  But- 
cher to  house  tools  and  materials  except  conduit 

which    is    stacked    outside    the    building. 

entire  tract  in  San  Jose,  this  tract  to  be 
occupied  by  seventeen  strictly  modem 
homes,  selling  from  $18,000  to  $24,000 
each.  Each  one  of  these  houses  will  be 
completely  wired  for  the  fullest  possible 
use  of  electricity,  and  will  be  equipped 
with  electric  range,  electric  water 
heater,  electric  refrigerator,  electric 
sink  and  dishwasher,  among  other 
things,  radio  outlets,  and  will  have 
convenience  and  power  outlets  in  each 
room. 

Use  of  White  Pipe  Is  Favored  by 
Standardization  Committee 

Industry  in  all  its  branches  is  realiz- 
ing more  and  more  the  necessity  of 

standardization.  During  the  world  war 
the  government  went  into  this  problem 

very  deeply  and  we  remember  how  au- tomobile tires  were  standardized  and 
several  sizes  eliminated. 
To  reduce  the  cost  of  distribution 

from  the,  manufacturer  to  the  con- 
sumer is  probably  receiving  more 

thought  and  study  by  students  of  mer- 
chandising than  any  other  subject.  In 

line  with  this  the  Association  of  Elec- 
tragists, through  their  Standardization 

Committee  adopted  a  resolution  at  their 
annual  convention  held  at  West  Baden 

Springs,  Oct.  2,  endorsing  the  manu- 
facture and  use  of  "white"  pipe  and  fit- 

tings only.  There  is  no  logical  reason 
for  either  the  manufacture  or  use  of 
black  pipe  and  fittings.  It  means  a 
duplication  of  stocks,  vnth  double  in- 

vestment, added  warehouse  room,  added 
handling  and  when  all  is  considered 
there  is  no  saving  made  by  carrying 
two  stocks. 

GIFTS  THAT  ENDURE 

A  ffift  has  a  body  and  a  spirit.  How  lonff  does  the 
spirit  of  the  ffift  last  In  the  mind  of  the  one  who^ 
has  received  it?  Does  it  help  any  if  the  body  of  the 

gift  lasts  ?  Does  it  make  any  difference  whether  the 

gift  is  useless  or  iiseful? 

Of  course  it  depends  on  the  person  who  gives  and  thft 
one  who  receives.  Some  people  do  ntot  appreciate  use- 

ful .gifts.  But  there  is  also  a  Society  for  the  Preven- 
tion of  Useless  Gilts.  When  In  doubt  give  a  gift  that 

Is  useful.  It  will  bless  the  one  to  whom  it  is  givca 
whether  or  not  you  are  blessed  in  return. 

Westinghouse  ornamental  street  lighting  stan- 
dard installed  in  a  newly  opened  real  estate 

tract  in  San  Jose,  Calif.  The  lay-out  and  in- 
stallation was  done  by  Roy  M.  Butcher,  elec- 

tragist. 

Convenience  outlets  installed  in  orchestra  pit  of 
a  San  Jose,  Calif.,  school.  This  arrangement 
makes  it  possible  for  the  musicians  to  arrange 
their  seats  to  suit  their  convenience.  Installa- 

tion  was   made  by   Roy  M.   Butcher,   electragist. 

Two  other  jobs  of  considerable  note 
that  he  now  has  under  way  are  two 
junior  high  schools,  each  of  wliich  will 
have  unusual  provision  for  the  use  of 
electricity  throughout  the  schools  and 
particularly  in  the  various  laboratories. 
An  elaborate  testing  board  has  been 
provided  for  each  school,  and  panel 
boards  of  exceptional  size  and  design 
will  be  required.  Practically  all  of  this 
work  has  been  developed  solely  through 
the  initiative  of  Mr.  Butcher,  who  has 
striven  to  add  to  all  jobs  as  much  elec- 

trical wiring  and  equipment  as  the 
owner  could  satisfactorily  employ.  He 
has  never  tried  to  increase  a  job  merely 
for  the  greater  profit,  nor  has  he  tried 
to  cheapen  one  by  leaving  out  neces- 

sary outlets. 

A  UNIVERSAL  GIFT 

Then  1b  a  ffift  for  every  son  and  daughter  and 
father  and  mother  which,  no  -one  thought  of  giving  ten 

years  ago,  and  which  some  stupid  people  atill  would 
never  dream  of  giving.  It  seema  too  material  and 

unpoetteal. 

But;  a  convenlenco  outlet  is  a  real  gift.  For  father  a 
base  plug  in  his  favorite  coiner,  and  a  lamp  to  go 
with  It.  For  mother  a  convenience  outlet  for  her  sew- 

ing machine,  and  a  motor  to  run  It.  For  thf  boy  and 

the  girl  convenience  outlets  In  their  own  rooms.  Birth- 
days  and  Chrlstmases  may  last  the  year  round. 

THE  ELECTRIC  SHOP 
802  E.  Wishkah  St.  Phone  861 

Oe   to  a  contractor-dealer  you  trust  and   have   your 
wiling  done  on  a  labor  end  material  basis 

To  give  a  Christmas  gift  that  will  endure  and 
will  be  nsed  and  appreciated  during  its  entire 
life,  not  only  by  the  recipient,  but  also  by  all  the 
members  of  the  family,  the  Electric  Shop,  of 

Aberdeen,  Wash.,  suggests  the  convenience  out- 
let. Note  also  the  appeal  for  ethical  practice 

and  for  mutual  confidence  contained  in  the  lines, 
"Go  to  a  contractor-dealer  you  can  trust  and  have 

your  wiring  done  on  a  labor  and  material  basis.' 
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Relation  of  Credit-Manager  and  Contractor-Dealer 
Constructive  Suggestions  of  Financial  Man  Help  Make  a  Profit 

and  Aid  in  Keeping  It 
BY   JOHN   BRAY 

Credit  Manager,  Western  Electric   Company,   San   Francisco 

The  financial  men  of  the  local  jobbers 
are  taking  advantage  of  every  oppor- 

tunity to  help  the  electrical  contractor- 
dealers  to  become  better  business  men. 
This  idea  is  not  entirely  unselfish,  for 
the  contractor-dealer  who  can  be  edu- 

cated to  use  better  business  methods 
will  eventually  be  a  larger  buyer  of 
merchandise  and  apparatus  as  his  pros- 

perity increases.  The  successful  credit 
man  of  today  must  be  a  producer.  His 
job  is  to  keep  the  other  fellow  right, 
at  least  insofar  as  it  concerns  the  con- 

tractor-dealer, who  also  must  be  work- 
ing along  the  right  lines  to  be  success- 

ful. The  financial  man  or  the  contrac- 
tor-dealer who  is  not  thinking  construc- 

tively is  nothing  more  than  a  "tool  in 
the  business."  It  has  been,  and  always 
will  be,  a  difficult  problem  to  sell  the 
constructive  idea  to  a  certain  few  who 
may  be  less  experienced,  and  who,  pos- 

sibly, do  little  or  no  constructive  think- 
ing in  the  way  of  employing  better  busi- 
ness methods.  The  situation  as  a  whole, 

however,  with  the  contractor-dealer  has 
improved  very  much  the  same  as  with 
the  financial  man  of  the  electrical  job- 

ber. ■  Both  have  kept  pace  with  the  pro- 
cess of  development  and  have  taken  pro- 

fit from  the  world  of  experience.  The 
educational  process  must,  however,  al- 

ways be  continued.  Much  has  been  ac- 
complished in  classifying  the  proper 

knowledge  of  conducting  the  business 
as  it  should  be.  The  man  who  can  take 
this  knowledge,  and  use  it  as  his  own, 
has  secured  the  results  of  both  the  suc- 

cesses and  the  failures  of  others.  Suc- 
cess comes  only  with  experience  gained 

by  hard  work  or  securing  it  from  those 
who  have  worked  for  it. 

Financial  interest  in  business  goes 
back  of  the  mere  fact  of  making  the 
profit  safe  by  collection  of  the  account. 
It  also  includes  other  safeguards  to  in- 

sure a  profit  after  the  account  has  been 
paid.  Unless  these  are  well  taken  care 
of,  there  can  be  no  profit,  even  after 
the  account  has  been  collected.  The 
start  of  any  effort  that  is  to  be  profit- 

able must  be  founded  on  a  basis  of 
knowing  the  costs  of  either  contract 
work  or  sales  in  the  store.  This  infor- 

mation can  only  be  reliably  secured  by 
proper  records,  which  to  the  smaller 
contractor-dealer  does  not  necessarily 
mean  an  elaborate  set  of  books.  No 
contractor-dealer  can  be  easy  in  mind 
who  cannot  tell  whether  a  profit  is  being 
made.  The  item  of  "Cost"  is  really  the 
most  important  in  any  business.  It  is 
my  belief  that  it  is  less  understood 
than  that  of  any  other  business  funda- 

mental. It  should  be  thoroughly  under- 
stood by  the  inexperienced,  as  well  as 

the  experienced  contractor-dealer.  In 
order  to  sell  merchandise  at  a  profit,  it 
is  necessary  to  add  to  the  purchase 
price  the  cost  of  doing  business;  that 
is,  expenses  plus  a  legitimate  profit. 
The  item  of  cost  must  be  figured  on  a 
basis  of  selling  prices,  which  makes  it 
necessary  to  figure  profits  on  the  same 
basis.  The  expenses  of  any  business 
must  first  be  paid  before  any  profits 
can  be  secured.  The  costs,  therefore, 
must  be  figured  correctly  and  based  on 
accurately  kept  records.  It  is  my  pre- 

diction that  the  contractor-dealer  who 

does  not  keep  a  complete  set  of  records 
when  the  business  warrants  it,  will  at 
no  distant  date  be  considered  a  poor 
credit  risk. 

Quite  often  I  have  gone  into  a  small 
town  in  which  there  were  three  and  at 
a  time,  more,  contractor-dealers.  One 
will  tell  you  that  Ms  competitors  are 
cutting  the  heart  out  of  everything.  A 
call  on  the  others  will  result  in  hearing 
the  same  thing.  What  is  the  reason? 
None  had  a  proper  knowledge  of  the 
cost  of  doing  business,  for  their  records 
— such  as  these  might  have  been — did 
not  make  it  possible  for  even  them- 

selves to  know  after  any  job  had  been 
finished  what  its  cost  had  been.  Three 
of  the  four  are  not  now  in  business. 
Profits,  if  any,  were  given  to  customers 
by  low  bidding.  Ambition  for  volume 
instead  of  profit  killed  them  off. 

In  passing  here,  I  cannot  help  but 
point  out  in  these  cases  that  the  help 
of  the  financial  man  was  not  construc- 

tive but  destructive  by  giving  too  freely 
of  credit  favors  instead  of  holding  a 
check-rein  by  limiting  the  accounts  so 
closely  that  a  job  would  not  be  taken 
unless  some  profit  was  to  be  made.  This 
follows,  that  too  much  credit  is  very 
often  worse  than  a  moderate  amount. 
The  contractor-dealer  should  buy  only 
what  can  be  paid  for  in  a  reasonable 
time,  and  this  does  not  mean  more  than 
the  usual  terms  of  thirty  days  or,  pref- 

erably, cash  discounting  of  bills. 
For  the  protection  of  the  contractor- 

dealer  who  really  wants  to  make  a  suc- 
cess, a  higher  price  must  be  put  on 

credit  by  the  electrical  jobber,  which 
means  nothing  more  than  the  shorten- 

ing of  terms.  The  price  of  credit,  the 
same  as  the  price  of  merchandise, 
should  be  practically  the  same  to  all 
contractor-dealers,  which  also  means 
that  the  same  terms  should  be  ex- 

tended to  all,  except  where  tmusual  cir- 
cumstances warrant  some  extra  consid- 

eration. The  contractor-dealer  who 
wants  to  be  successful  should  not  ask 
or  expect  much  time  beyond  regular 
terms,  if  success  is  to  be  secured.  The 
"slow-pay"  customer  eventually  fails 
and  the  slower  the  pay  the  sooner  the 
finish.  The  "slow-pay"  is  the  one  who 
passes  out,  so  do  not  get  into  this  class 
and  the  chances  for  success  will  be  that 
much  greater.  My  experience  has  been 
that  the  "slow-pay"  customer  is  gener- 

ally not  the  kind  of  competitor  who  is 
working  for  success  in  the  same  direc- 

tion as  the  contractor-dealer  who  pays 
promptly,  or  cash  discounts  his  bills. 
There  are,  of  course,  exceptions,  and 
these  are  and  will  always  be  given 
proper  consideration. 

Records  must  be  available  so  that 
each  case  can  be  proved  out  on  its  own 
merits.  Those  who  are  found  putting 
their  hands  into  the  till  too  often,  buy- 

ing expensive  automobiles  or  doing  sim- 
ilar foolish  things  really  not  with  their 

own  money,  but  with  the  supplier's  cap- 
ital, must  not  expect  much  encourage- 

ment in  the  future  from  the  financial 
man  of  the  electrical  jobber. 

In  addition  to  the  keeping  of  proper 
records,  figuring  costs,  expenses  and 
profits,  there  are  some  other  things 
that    the    successful    contractor-dealer 

must  learn  to  do.  In  addition  to  keep- 
ing liis  merchandise  investment  at  the 

lowest  possible  figure,  the  proper  turn- 
over of  merchandise  investment,  as  well 

as  accounts  receivable,  must  be  secured. 
It  must  be  considered,  however,  that 
turnover  does  not  alone  make  a  profit 
nor  does  volume  alone  make  a  profit, 
unless  the  selling  price  is  correct.  Vol- 

ume is  important  in  that  it  holds  down 
the  overhead,  while  turnover  is  neces- 

sary in  order  to  secure  a  satisfactory 
net  profit.  Turnover  is  simply  the 
ineasure  of  the  work  of  each  dollar 
used  in  a  busiriess.  To  determine  the 
rate  of  turnover,  divide  the  net  sales, 
figured  at  retail,  by  the  average  stock 
on  hand,  figured  at  retail,  or  divide  the 
cost  of  total  sales  by  the  average  stock, 
figured  at  cost. 

Receivable  investment  is  most  often 
out  of  line  due  to  the  fact  that  the  aver- 

age contractor-dealer  generally  ex- 
tends credit  too  freely  and  too  unwisely, 

and  is  not  a  good  collector.  Accounts 
should  be  carried  beyond  standard  terms 
only  insofar  as  the  working  capital  will 
permit.  If  it  must  be  done  on  the  sup- 

plier's capital,  that  is  very  poor  busi- 
ness both  for  the  contractor-dealer  as 

well  as  the  supplier.  A  signed  order 
secured  at  the  time  work  is  contracted 
for,  will  assist  in  securing  more  prompt 
collections  and  fewer  misunderstand- 

ings as  to  the  price  of  the  work.  It 
would  be  better  if  less  credit  were  ex- 

tended to  those  who  are  known  to  be 

slow  pay,  for  the  net  profit  in  the  long- 
run  would  be  greater  with  a  less  vol- 

ume of  business.  The  slow  account 
takes  a  greater  effort  to  collect  it, 
which  naturally  means  more  expense 
by  additional  work  and  bad  debt  losses. 

In  addition  to  keeping  merchandise 
and  receivable  investment  at  low  fig- 

ures in  order  to  obtain  a  satisfactory 
turnover,  a  small  investment  in  the  item 
of  "fixed  assets"  is  most  important. 
This  is  overlooked  by  the'  beginner  or 
less  experienced  contractor-dealer.  It 
includes  cash  register,  electric  sign,  ad- 

ding machine,  typewriter,  expensive 
bookkeeping  systems,  automobile,  and 
store  fixtures.  At  the  start  of  the  busi- 

ness, one-half  or  more  of  a  modest 
working  capital  is  sunk  in  these  items, 
which  are  expense,  and  assist  in  hasten- 

ing the  finish  even  before  a  start  can  be 
made.  The  item  of  "fixed  assets"  is considered  of  little  value  as  a  basis  for 
credit.  In  fact,  when  this  item  is  out  of 
proportion,  there  is  an  indication  that 
credit  dealings  should  be  curtailed  or 
not  allowed. 

In  conclusion,  the  successful  contrac- 
tor-dealer of  the  future  must  be  con- 

structive and  not  destructive,  the  same 
as  the  credit  man.  In  the  destructive 

class  must  be  put  the  price-cutter  and 
the  extravagant  one  who  spends  the 
profits,  if  there  are  any,  or  part  of  his 
own  working  capital,  or  that  supplied 
by  the  jobber.  The  credit  man  on  the 
other  hand  must  ever  keep  on  teaching 
the  first  lesson  in  business,  which  is  to 
learn  how  to  make  a  profit,  and  the  sec- 

ond, how  to  keep  it  after  it  has  been 
made.  The  contractor-deale  r  who 
learns  these  two  lessons  well  cannot 
avoid  success. 

Seattle  Firm  Gets  Everett  Wiring 
Contract. — F.  W.  Rust  &  Company,  Se- 

attle, Wash.,  on  a  bid  of  $11,138  re- 
ceived the  contract  for  wiring  the  new 

North  Side  Junior  High  School  to  be 
built  in  Everett,  Wash. 
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Electrical  Contractor  Electrifies  His  Own  Home 
C.  L.  Chamblin  of  the  California  Electrical  Construction  Company  Sets 

Example  for  Other  Contractors  to  Follow 

Realizing  that  the  men  in  the  electri- 
cal industry  are  not  fully  qualified  to  sell 

complete  electrical  installations  until 
they  are  sold  on  the  idea  personally  and 
have  learned  the  many  benefits  of  com- 

plete electrification  at  first  hand,  Clyde 
Chamblin  of  the  California  Electrical 
Construction  Company  of  San  Fran- 

cisco and  Oakland,  has  recently  com- 
pleted a  new  home  at  836  Rosemont 

Road,  Oakland,  which  he  has  made  a 
real  example  of  a  modern  home.  Mr. 
Chamblin  has  developed  several  new 
features  which  add  greatly  to  the  com- 

fort and  convenience  of  his  family. 

The  central  heating  of  the  home  is 
provided  by  a  3%-kw.  fiush  type  Wesix 
air  heater  located  in  the  entrance  hall. 
This  heater  keeps  the  halls  warm  and 
also  helps  heat  other  rooms  when  the 
doors  are  opened.  This  practice  is  out 
of  the  ordinary,  but  Mr.  Chamblin  has 
found  it  to  be  very  effective  and  satis- 
factory. 

The  living  room  is  heated  by  a  port- 
able 3%-kw.  air  heater.  This  room 

is  provided  with  a  fireplace,  which  is 
primarily  for  appearance  and  a  means 
of  adding  cheerfulness  to  the  home. 
Mr.  Chamblin  has  had  a  metal  shield 
made  which  fits  into  slots  at  the  top  of 
the  fireplace  that  prevents  heat  loss  up 
the  chimney  when  the  fireplace  is  not 
in  use. 

A  radio  set  is  provided  in  the  living 
room,  with  a  loud-speaker  plug  from 
this  installed  in  the  morning  room  on 
the  second  floor,  so  that  it  is  not  neces- 

sary to  move  the  set  from  its  position, 
radio  being  easily  accessible  by  merely 
moving  the  loud  speaker. 

The  kitchen  is  equipped  with  a  10-kw. 
L  and  H  electric  range.    Mr.  Chamblin 

installed  a  special  20-amp.  220-volt  re- 
ceptacle on  one  end  of  the  range  for 

a  1  2/3-kw.  portable  air  heater.  This 
receptacle  is  connected  on  the  bus  bar 
of  the  range  through  a  fuse  block,  as 
shown  in  the  accompanying  picture. 

The  table  in  the  breakfast  nook  is 
wired  with  a  duplex  outlet  on  one  leg 
near  the  top  of  the  table;  this  is  joined 
to  a  regular  connection  plug  near  the 
bottom  of  the  center  leg  of  the  table 
that  connects  with  the  regular  appli- 

ance outlet  in  the  floor. 
Bracket  lamps  are  attached  to  either 

side  of  the  mirror  on  the  dresser  and 

chifforobe  and  are  lighted  by  connect- 
ing a  flexible  cord  from  them  to  a  regu- 
lar appliance  outlet.  This  provides 

proper  lighting  at  all  times  and  further 
allows  a  wide  flexibility  of  arrangement 
of  the  furniture  within  the  room.  Gen- 

eral illumination  is  secured  from  a  cen- 
tral  lighting  unit. 

A  5-kw.  Wesix  automatic  3-gallon 
type  water  heater  connected  to  a  30- 
gallon  boiler  provides  a  continuous 
supply  of  hot  water.  A  special  valve 
serves  to  open  or  close  the  circulating 
path  from  the  heater  to  the  boiler  and 
permits  maintaining  three  gallons  of 
hot  water  continuously  or  heating  the 
entire  boiler  as  required. 

Each  room  is  wired  with  a  20-amp., 
220-volt  receptacle  for  a  portable  air 
heater.  These  outlets  are  each  on  a 

separate  circuit. 
There  are  eight  heating  circuits  and 

eight  lighting  and  convenience  outlet 
circuits  in  the  home.  There  are  twenty- 
two  single  convenience  outlets,  one  du- 

plex outlet,  and  three  floor  plugs;  seven 
20-amp.  220-volt  air  heater  outlets, 
nineteen  ceiling  outlets  and  thirteen 
bracket  outlets.     These  are  controlled 

by  fifteen  single-pole  switches  and  ten 
3-way  switches. 
A  3-way  switch  operates  the  porch 

light  from  the  inside  hall;  another  3- 
way  switch  concealed  beside  the  mail 
box  behind  the  buttress  at  the  foot  of 
the  steps  also  controls  this  light,  so 
that  it  may  be  turned  ofl'  after  going 
down  the  steps  or  on  before  going  up 
them. 

There  are  four  in  Mr.  Chamblin's 
family,  and  in  addition  to  the  ordinary 
domestic  routine,  there  is  considerable 
entertaining.  With  this  large  eight- 
room  house  the  electric  bills  have  been 
very  reasonable.  For  the  period  Sept. 
6-30  208  kw-hr.,  which  cost  $7.13,  were 
used;  for  the  two  months  from  Sept. 
30  to  Nov.  29  916  kw-hr.  with  a  cost  of 
$25.73.  From  Nov.  29-Dec.  31,  which 
was  one  of  the  coldest  months  expe- 

rienced for  some  time,  only  1,441  kw-hr. 
were  used,  with  a  cost  of  $32.57;  from 
Dec.  31  to  Jan.  30,  847  kw-hr.  were  used 
at  a  cost  of  $20.69.  It  would  have  cost 
as  much,  if  not  more,  if  other  fuels  had 
been  used.  In  Mr.  Chamblin's  mind, 
this  is  the  closing  argument  for  com- 

plete   electrification. 
Mr.  Chamblin  is  more  enthusiastic 

than  ever,  now  that  his  own  home  is 
entirely  electrified,  and  he  has  found 
it  to  be  a  valuable  asset  in  selling  new 
prospects.  He  has  shown  the  way  for 
other  members  of  the  electrical  indus- 

try, and  contractors  and  others  should 
find  his  example  a  profitable  one  to 
follow. 

E.  E.  Bogle  of  Bogle's  Electrical 
Works,  445  Fourth  Street,  San  Rafael, 
has  recently  become  a  member  of  the 
California   Electragists. 

Nutsch    Brothers    Electric    Company, 
8217  Tomah  Avenue,  Rosco,  Calif.,  are 
the  first  electrical  contractor-dealers  to 
become  established  in  that  new  town- 
site  situated  in  the  San  Fernando Valley. 
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Main  floor  plan  of  the  Clyde  L.  Chamblin  home  in  Oakland.  Note  the 
3-way  switch  concealed  at  the  foot  of  the  steps  to  control  the  porch  light ; also   the    numerous   air-heating  outlets. 

Upper  floo.-  plan  of  the  Clyde  L.  Chamblin  home.  Although  not  shown, 
a  loud-speaker  outlet  in  the  morning  room  connects  with  the  radio  set  in 
the    living    room. 
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BETTER   MERCHANDISING 

California  High  School  Exhibits  Electrical  Home 
Exeter    Union    High    School    Students    Build    House    Which 

Is  Later  Visited  by  One-third  of  the  Population 

An  electric  home  constructed  and  ex- 
hibited under  rather  novel  conditions 

has  attracted  considerable  attention  in 
California.  The  home  in  ciuestion  was 
built  in  Exeter,  a  city  of  3,000  in  the 
San  Joaquin  Valley. 
The  house  was  built  entirely  by 

students  in  the  Exeter  Union  High 
School  enrolled  in  the  manual  training 
classes.  The  lot  on  which  the  home 
vras  built  was  purchased  by  the  student 
body  of  the  school,  and  funds  to  cover 
the  cost  of  material  and  such  work  as 
was  done  by  local  firms  were  secured 
through  a  building  and  loan  association. 
The  actual  construction  of  the  house, 
with  the  exception  of  the  plumbing  and 

attractive  fixtures  have  been  installed 
in  all  rooms. 
The  displaying  of  the  home  was 

placed  in  charge  of  E.  M.  M.  Service, 

Inc.,  now  Merwin's  Electric  Service. 
E.  S.  Merwin,  manager,  made  arrange- 

ments for  electrical  appliances,  furni- 
ture, rugs,  draperies  and  everything  to 

make  the  house  ready  for  occupancy. 
The  appliances  and  interior  fittings  for 
the  home  were  supplied  by  local  dealers 
for  the  period  of  the  exposition. 

The  home  was  open  to  the  public 
for  six  days  from  3  to  10  p.  m.  and 
during  that  time  1,000  people  or  one- 
third  of  the  population  of  Exeter, 
passed  through  it  and  received  instruc- 

Exterior  of  house  built  by  students  of  Exeter  Union  Higrh  School  and  e:xbibited  as  an  electric  home. 

wiring  was  done  entirely  by  the  stu- 
dents in  the  second-year  class  in  wood- 

working. The  boys  in  the  class  worked 
one  and  one-half  hours  each  day  and 
the  house  was  completed  eight  months 
after  it  was  started. 

A  six-room  modem  bungalow  was 
built,  the  work  being  done  under  the 
supervision  of  Prof.  John  R.  AUtucker, 
head  of  the  manual  training  depart- 

ment. This  is  the  fourth  home  to  be 
built  by  the  students  of  the  Exeter 
high  school,  but  the  first  to  be  equipped 
electrically  throughout.  Wiring  in  the 
bungalow  was  done  by  the  three  local 
electrical  contractors,  E.  M.  M.  Service, 
Inc.,  The  Exeter  Electric  Company  and 
The  Carteret  Electric  Company.  The 
kitchen  is  equipped  with  an  electric 
range  and  water  heater.  Convenience 
outlets  are  installed  in  each  room  and 
outlets  for  electric  heaters  are  so 
located  as  to  permit  the  home-owner  to 
keep  the  entire  house  warm  at  all  times. 
The  lighting  outlets  are  well  placed  and 

tion  as  to  the  place  of  electricity  in  the 
modem  home.  Three  hundred  members 
of  the  student  body  of  the  Exeter  Union 
High  School  also  visited  the  house  and 
received  first-hand  information  regard- 

ing proper  electrification  of  the  home. 
The  method  of  presenting  the  idea 

of  the  electric  home  that  was  adopted 
in  Exeter  was  found  to  be  particularly 
well  suited  to  the  small  town  sur- 

rounded by  many  farms.  The  house 
was  erected  at  no  cost  to  the  electrical 
industry,  and  through  cooperation  with 
the  school  authorities  permission  was 
secured  to  display  the  home  to  the 
people  of  the  city.  The  manual  train- 

ing department  of  the  school  also  was 
well  pleased  with  the  method  of  pre- 

senting the  idea  because  of  the  fact 
that  the  boys  from  the  city  and  the 
neighboring  farming  country  were 
given  a  most  practical  demonstration  of 
the  methods  of  building  a  house,  both 
through  the  work  that  they  did  them- 

selves and  that  done  by  local  contract- 

ors. Modern  practice  was  followed 
throughout,  and  in  this  way  the  stu- 

dents were  given  an  idea  of  what  to 
specify  when  later  they  would  build 
homes  of  their  own.  From  the  stand- 

point of  the  electrical  industry  this 
education  of  the  boys  was  particularly 
pleasing  for  it  directed  their  attention 
to  the  necessity  for  adequate  wiring  in 
the  modern  home. 

The  cost  to  the  electrical  industry 
in  displaying  the  home  has  been  small, 
amounting  principally  to  the  expense 
of  supervision  by  the  California  Elec- 

trical Cooperative  Campaign's  field 
representative.  In  Exeter  the  elec- 

trical contractors  and  dealers  were  put 
to  some  expense,  but  the  results  justi- 

fied the  time  and  money. 
The  home  built  by  the  Exeter  high 

school  students  was  sold  before  it  was 
finished  and  an  excellent  profit  made 

by  the  school.  Other  schools  in  Cali- fornia have  considered  the  erection  of 

electric  homes  by  students  in  the  man- 
ual training  classes  with  a  view  to 

using  the  completed  houses  as  labora- 
tories for  household-science  courses  and 

as  investments  to  be  sold  later.  Second- 
year  classes  in  manual  training  are 
competent  to  build  these  houses,  and  it 
is  possible  that  in  the  future  many 
more  electric  homes  will  be  built  by 

high   school   students. 

Wyoming's  First  Radio  Show  Is 
Conducted  in  Cheyenne 

Getting  an  attendance  of  12,700  in  a 
city  of  12,000  population  was  the  record 
achieved  by  Wyoming's  first  radio  show, 
held  at  Cheyenne,  Feb.  5-7.  The  display 
was  a  cooperative  project  of  eight 
Cheyenne  radio  dealers  and  two  battery 
firms.  The  Winter  Garden  Dance  Hall 
was  leased  for  the  occasion,  and  booths 
6x15  ft.  were  erected  and  attractively 
decorated. 

The  show  was  open  to  the  public  from 
seven  to  ten  each  evening  and  for  two 
hours  on  the  afternoon  of  the  final  day. 
Attendance  increased  each  day  of  the 

three.  The  first  day's  count  showed 
3,500  present,  the  second  4,200  and  on 
the  third  5,000  people  visited  the  ex- hibits. Radio  enthusiasts  came  many 
miles  from  the  country  roundabout  to 
visit  the  show. 

Admission  was  by  tickets  distributed 
without  charge  by  the  dealers  taking 
part  in  the  show.  The  entire  supply  of 
tickets  was  exhausted  each  day  and  had 
to  be  given  out  again  at  the  door  as 
they  were  collected  inside. 

The  firms  uniting  in  the  presentation 
of  the  show  were:  Cheyenne  Construc- 

tion Company,  Cheyenne  Light,  Fuel 
&  Power  Company,  Fitch  Jeffries 
Electrical  Company,  Forbes  Music 

Shoppe,  Willard  Service  Station,  Hos- kins  Music  Store,  The  Klein  Company, 
Knight-Campbell  Music  Company  and 
Simpson  Electrical  Company. 
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The  display  used  by  the  Public  Service  Company  of  Colorado  stopped  the  crowds  despite  inclement 
weather. 

Novel  Displays  Increase  Washing  Machine  Sales 
Public    Service    Company    of    Colorado    Branch    Offices    Use    Show 

Windows  to  Create  Interest  in  Campaign 

tories  new  to  them  and  consequently 
had  the  problem  of  developing  leads  in 
quick  time.  Other  salesmen,  regularly 
covering  assigned  territories,  of  course 
had  some  leads  accumulated  in  the  days 
or  weeks  preceding  the  campaign. 

The  Public  Service  Company  made  ar- 
rangements with  a  soap  manufacturer 

for  a  joint  demonstration.  At  Boulder 
in  a  grocery  store  in  one  section  of  the 
town  on  one  day  the  washer  sold  was  op- 

erated, the  cooperating  manufacturer's 
soap  being  used.  Both  the  soap  demon- 

strator and  one  of  the  central  station 
men  were  present  throughout  the  day. 
The  following  day  the  demonstration 
was  put  on  in  another  part  of  the  town, 
and  on  a  third  day  in  still  another  part. 
This  same  procedure  was  repeated  in 
towns  north  of  Boulder,  in  each  case 
demonstration  coverage  of  the  whole 
town  being  secured. 

A  great  vaany  leads  were  uncovered 
in  this  way.  At  Loveland  75  per  cent 
of  all  leads  used  were  obtained  in  this 
fashion. 

When  the  temperature  is  below  zero 
in  a  city  where  zero  weather  is  com- 

paratively rare,  it  takes  a  real  window 
display  to  stop  pedestrians  and  pull 
them  up,  shivering  in  somes  cases,  to 
watch  an  electrical  window  display. 

That  is  exactly  though,  what  a  win- 
dow display  of  the  Public  Service  Com- 

pany of  Colorado  at  the  Boulder  office 

and. salesrooms  did.  The  display  "went 
home"  in  an  astonishing  manner  with 
Boulder  people.  Local  newspapers 
actually  commented  on  it.  The  same 
display  was  repeated  with  equal  success 
in  other  northern  Colorado  towns,  also 
at  Cheyenne,  Wyo.,  where  service  is  ren- 

dered by  the  Public  Service  Company. 
It  M'as  one  phase  of  a  very  successful 
campaign  on  electric  washers.  The 
campaign  and  also  the  window  display 
demonstrated  that  small  cities  can  put 
on  keen,  aggressive  merchandising  cam- 

paigns just  as  surely  as  the  big  city 
can. 

The  display  which  went  over  was  an 
"Andy  and  Min"  window.  "Min,"  in 
imitation  of  the  nationally  famous  Syd- 

ney Smith  comic  strip  character,  was 
shown  life  size  at  the  old-time  family 
wash  tub.  Arms  and  body  were  hinged. 
She  "scrubbed"  in  old-time  fashion.  A 
big  card  in  front  of  the  wash  bench 
read,  "Min's  Way." 
At  the  other  end  of  the  window, 

"Andy"  was  shown,  life  size,  in  a  com- 
fortable chair,  his  feet  across  a  stand. 

Near  him  was  a  modern  electric  washer 

in  operation.  A  big  card  read,  "Andy's 
Way."  Between  the  two  sections  of  the 
display  there  was  a  card  of  similar  size 
reading,  "Your  Way?" 

Hanging  from  the  ceiling  of  the  win- 
dow to  a  point  just  above  Andy's  head, 

where  it  functioned  as  the  well-known 
cartoon  "breather,"  was  Andy's  excla- 

mation, "Oh  Min!" A  clothes  line  extended  across  the 
window  at  the  back,  to  which  a  series 
of  display  cards  was  attached  with 
clothes  pins.  Each  card  had  some  talk- 

ing point  of  the  washer. 
This  washer  campaign  set  out  to  sell 

82  washing  machines  and  wound  up 
with  a  total  of  117.  Boulder  with  three 
men  sold  37,  Fort  Collins  and  Cheyenne, 
each  with  the  same  number,  sold,  re- 

spectively, 34  and  33.  Loveland  with 
two  men  sold  13  washers.  The  cam- 

paign ran  for  a  month. 
Besides  the  "Andy  and  Min"  display, 

which  was  repeated  in  the  three  cities 

north  of  Boulder,  another  promotion 
idea  developed  in  Boulder  was  repeated 
with  success.  Two  of  the  salesmen  in 

the   campaign  were   working  in   terri- 

Sharp's  Washer  Shop,  newly  opened 
at  531  Santa  Monica  Boulevard,  Santa 
Monica,  Calif.,  by  J.  W.  Sharp,  is 
specializing  on  the  Thor  line  of  washing 
machines. 

Feature  window  display  of  the  Electric  Shop  of  W.  C.  Bailess,  Los  Angeles,  which  was  instrumental 
in  developing  the  sale  of   vacuum  cleaners.     The   display   was   awarded  second   prize   in   a   national 

contest  conducted  by  The   P.  A.   Geier   Company,   manufacturer  of   Royal   vacuum  cleaners. 
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Northwestern  Electric  Bought  by 
American  Power  &  Light 

Interests  associated  with  the  Ameri- 
can Power  &  Light  Company  have  pur- 

chased the  majority  of  the  common 
stock  in  the  Northwestern  Electric 

Company,  Portland,  according  to  re- 
ports from  New  York.  The  sale  of  the 

Oregon  utility  marks  the  withdrawal  of 
Herbert  and  Mortimer  Fleishhacker 
from  the  power  industry  on  the  Pacific 
Coast,  they  having  recently  disposed  of 
their  holdings  in  the  Great  Western 
Power  Company  of  California  to  the 
Western  Power  Corporation. 

The  purchase  of  the  Portland  prop- 
erty by  the  American  Power   &  Light 

Company  is  of  unusual  significance  as 

the  New'  York  holding  company  already controls   Pacific   Power   &   Light   Com- 
pany, one  of  the  major  utilities  of  the 

Pacific  Northwest.     Northwestern  Elec- 
tric and  Pacific  Power  &  Light  are  al- 

ready interconnected  at  White   Salmon 
on   the   Columbia   River,   and   if   active 
management  of  the  Portland  property 
is   placed   in   the   hands   of   the   Pacific 
Power  &  Light  Company  it  will  bring 

■  that    organization    into    the    light    and 
power  business  in  the  city  of  Portland. 

The  Northwestern  Electrie  Company 
serves  approximately  19,000  consumers 
in    and    around    Portland.      It    has    a 

,  15,000-kw.    hydro    plant    at    Condit    on 
White  Salmon  River  70  miles  northeast 
of    Portland,    and    two    steam    stations 
totaling  25,000  kw.  in  the  city  of  Port- 

land.    It  recently  announced  plans  for 
the  construction  of  a  30,000-kw.  hydro 
plant   at   the   Yale    site    on   the    Lewis 
River,    Wash.      Its    connected    load    on 
Jan.  1,  1925,  was  approximately  75,000 
kw.,  and  its  1924  peak  was  32,700  kw. 

The    purchase    of    the    Northwestern 
Electric  Company  is  the  second  active 
step  by  the  American  Power  &  Light 

I  Company  in  the  Pacific  Northwest  dur- 
'  ing  1925.     It  recently  acquired  control 
;  of  the  Washington-Idaho  Water,  Light 
1  &  Power  Company  of  Lewiston,  Idaho, 
!  at  a  court  sale.     The  Pacific  Power  & 
Light  Company,  operator  of  the  Idaho 
property,  is  constructing  a   66-kv.   tie- 
line  from  Pomeroy,  Wash.,  to  Lewiston. 
(Journal  of  Electricitv,  Feb.  15,  1925,  p. 
150.) 

City   of   Aberdeen   Fails   To   Get 
Legislature  to  Act 

The  attempt  of  the  city  of  Aberdeen, 
Wash.,  to  have  the  Washington  State 
Legislature  set  aside  the  decision  of  the 
supreme  court  of  the  state  declaring 
invalid  the  bond  election  providing  for  a 
municipal  water  and  power  development 
on  the  Wynooche  River  (Journal  of 

Electricity,"  Dec.  15,  1924,  p.  457),  was blocked  when  the  senate  committee  on 

municipal  corporations  refused  to  con- 
sider the  matter  as  emergency  legisla- 
tion. The  matter  was  presented  to  the 

legislature  in  the  form  of  a  memorial 
prepared  by  city  officials,  requesting 
that   body   to   validate   all   piLn-eeumgo 

which  it  had  taken  prior  to  the  court 
actions  in  the  Wynooche  water  and 

power  plan.  The  refusal  of  the  com- mittee to  consider  the  matter  as  an 

emergency  measure  leaves  the  disposi- 
tion of  the  bill  unsettled  until  the  leg- 

islature meets  again  in  November, 
when  it  will  hold  an  adjourned  session. 
The  senate  committee  action  was  taken 
after  arguments  on  the  memorial  had 
been  made  by  E.  E.  Boner,  city  attor- 

ney, and  A.  E.  Cross,  former  city  attor- 
ney, in  favor  of  reporting  the  bill  to 

the  legislature  as  an  emergency  meas- 
ure, and  an  argument  by  T.  B.  Bruener, 

of  the  Grays  Harbor  Railway  &  Light 
Company,  representing  F.  O.  Dole,  in 
opposition.  The  state  supervisor  of 
hydraulics  also  opposed  the  memorial 
in  its  emergency  phase. 

In  the  meantime  Joseph  Malinowski 
has  offered  to  the  city  without  charge 
whatever  rights  he  may  have  in  the 
Wynooche  power  site,  and  the  city  has 

accepted  his  offer.  Mr.  Malinowski's rights  were  those  upon  which  the  city 
bond  election  to  finance  the  power  de- 

velopment last  year  was  based. 

Way  for  Temporary  Disposal  of 
Hetch  Hetchy  Power  Opened 
A  way  for  the  temporary  disposal  of 

Hetch  Hetchy  power  was  opened  when 
the  Board  of  Supervisors  of  San  Fran- 

cisco on  Feb.  24  passed  by  a  vote  of 
ten  to  seven  a  resolution  allowing  the 
city  to  dispose  of  its  power  through 
local  private  distribution  systems.  The 
resolution  especially  prohibits  the  sale 
of  Hetch  Hechy  power  to  the  private 
corporations  for  resale. 

This  action  is  interpreted  to  mean 
that  the  two  power  companies  will  be 
asked  to  act  as  the  city's  agents  for 
the  retailing  of  the  power  on  a  mutu- 

ally satisfactory  basis  which  will  be 
worked  out  at  subsequent  conferences 
of  all  interested  parties.  Such  a  plan 
of  disposal  was  adopted  to  avoid  vio- 

lating the  terms  of  the  Raker  Act,  the 
Congressional  Act  granting  the  Hetch 
Hetchy  water  rights  to  San  Francisco, 
that  it  is  claimed  prohibits  the  sale  of 
electric  energy  to  any  private  corpora- 

tion for  resale.  The  Department  of  the 
Interior  in  1918  ruled  that  wdiile  the 
city  could  not  wholesale  power  to  a 
private  corporation  for  resale  purposes 
it  could  appoint  such  a  private  corpora- 

tion as  its  agent  to  distribute  the  power 
from  a  construction  power  plant  on  the 

project. Two  other  important  provisions  of 
the  resolution  were:  that  the  Cali- 

fornia Railroad  Commission  be  re- 
quested to  expedite  evaluations  of  the 

distribution  systems  of  the  Pacific  Gas 
and  Electric  Company  and  the  Great 
Western  Power  Company;  and  that  im- 

mediately following  the  evaluation  re- 
port proceedings  be  begun  to  create  a 

city  bonded  indebtedness  to  raise  funds 
wherewith  to  purchase  one  or  both  of 
the    distribution    systems.      The    intent 

of  the  resolution  is  to  realize  some 
revenue  from  the  70,000-kw.  Moccasin 
power  plant,  which  will  be  ready  to  go 
into  operation  April  1,  until  such  time 
as  the  people  of  San  Francisco  decide 
what  eventually  shall  be  done  with 
Hetch  Hetchy  power. 

Orders    Placed   for    Baker    River 
Hydro  Plant  Equipment 

Equipment  for  the  first  unit  of  the 
Baker  River  plant  of  the  Puget  Sound 
Power  &  Light  Company,  under  con- 

struction by  Stone  &  Webster,  Inc.,  has 
been  specified  and  ordered.  The  water 
wheels  are  to  be  of  Allis-Chalmers 
Company  manufacture  and  are  specified 
as  two  20,000-hp.,  horizontal  shaft, 
double-overhung  Francis  turbines,  oper- 

ated at  200-ft.  normal  net  head  at  300 
r.p.m.  Each  unit  consists  of  two  tur- 

bines with  overhung  runners,  with  a 
guaranteed  efficiency  of  88  per  cent  at 
19,500  hp.  with  215-ft.  head,  or  at 
17,500  hp.  witli  200-ft.  head.  Control- 

ling the  turbines  are  two  oil  pressure 
governors  supplied  by  direct  connection 
to  two  150  g.p.m.,  geared  type,  oil  pres- 

sure pumps,  also  of  AJlis-Chalmers 
Company  manufacture.  Water  will  en- 

ter the  turbines  through  84-in.  Allis- 
Chalmers    butterfly   valves. 

Direct  connected  to  the  turbine  shafts 
are  to  be  two  General  Electric  Com- 

pany 19,500-kva.,  6,600-volt,  3-phase, 
60-cycle,  horizontal  generators.  For 
exciter  units  there  are  to  be  two  West- 
inghouse  motor-generator  sets,  con- 

sisting of  a  500-kw.,  d.c.  generator  and 
a  750-hp.  induction  motor.  Direct  con- 

nected to  one  of  these  motor-generator 
sets  will  be  a  720-hp.,  200-ft.  net  head, 
900-r.p.m.,  horizontal,  spiral  case,  Allis- 
Chalmers  turbine. 
Each  generator  unit  is  to  have  its 

own  transformer  bank,  consisting  of 
three  General  Electric  Company  6,667- 
kva.,  water-cooled,  oil-insulated,  single- 
phase,  60-cycle,  6,600/63,500-volt  trans- 

formers. One  spare  transformer  will 
be  carried  on  hand  for  emergency,  mak- 

ing a  total  of  seven  transformers 
ordered. 

Radio  Freight  Rate  Hearing  to  Start 
March  4. — The  California  Railroad 
Commission  has  arranged  to  conduct 
joint  hearings  with  the  Interstate 
Commerce  Commission  in  the  proceed- 

ings suspending  increased  rates  and 
charges  applying  to  radio  sets  and  radio 
sets  and  talking  machines  combined. 
The  rates  were  published  to  become  ef- 

fective Feb.  15.  The  tariffs  making  the 
advances  were  suspended  by  both  the 
federal  and  the  California  commissions. 

The  joint  hearings  by  the  two  commis- 
sions will  be  conducted  by  Examiner 

Flynn  of  the  Interstate  Commerce  Com- mission and  Commissioner  G.  D. 
Squires  of  the  California  commission, 
beginning  March  4  at  10  a.  m.,  in  room 
237  Merchants'  Exchange  Building,  San Francisco. 
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Court    Decision    Affects    Edison 

Company's  Big  Creek  Project 
An  injunction  by  which  the  Southern 

CaUfomia  Edison  Company  is  re- 
strained from  further  impounding  water 

on  the  head  waters  of  the  San  Joaquin 
River  in  conjimction  with  its  Big  Creek- 
San  Joaquin  hydroelectric  development 
was  granted  by  superior  Judge  J.  E. 
Woolley  of  the  Fresno  County  superior 
court  in  an  opinion  filed  at  Fresno, 
Calif.,  Feb.  13,  1925,  in  the  suit  of  Mrs. 
Amelia  Herminghaus  and  others 
against  the  Edison  company. 

The  effect  of  the  decision  is  to  pre- 
vent the  storage  in  Huntington  Lake  of 

water  brought  from  the  upper  reaches 
of  the  San  Joaquin  drainage  basin 
through  the  Florence  Lake  tunnel  as 
well  as  all  additional  storage  in  reser- 

voirs contemplated  at  Florence  Lake, 
Vermillion  Valley,  Shaver  Lake  and 
Blaney  Meadows  on  the  east  side  de- 

velopment. It  also  prevents  storage  on 
the  entire  west  side  development  com- 

prising eight  storage  reservoirs  and 
fourteen  power  houses  on  the  Middle 
Fork  of  the  San  Joaquin  River  which 
are  to  be  constructed  following  the 
completion  of  the  present  east  side  de- 
velopment. 
Under  the  terms  of  the  decision 

water  may  be  diverted  into  Huntington 
Lake  and  thence  run  through  the  chain 
of  power  houses  on  Big  Creek  and  the 
San  Joaquin  River,  but  no  storage  will 
be  allowed  other  than  that  coming  from 
the  runoflf  in  the  Huntington  Lake  basin. 
A  recent  survey  indicates  that  there  is 
sufficient  snow  in  the  Huntington  Lake 
basin  to  fill  that  reseiwoir  this  year. 
However,  one  of  the  chief  reasons  for 
the  construction  of  the  Florence  Lake 
tunnel  was  to  provide  adequate  water 
for  the  operation  of  the  various  hydro 
plants  in  extremely  dry  years  such  as 
that  just  passed.  The  decision  pre- 

cludes the  possibility  of  such  a  pro- 
cedure. 

The  suit  brought  by  the  Herming- 
haus   heirs   was   filed    on    the    grounds 

that  the  contemplated  storage  of  waters 
of  the  San  Joaquin  River  in  reservoirs 
for  the  generation  of  power  prevents 
the  normal  spring  floods  from  inundat- 

ing the  lands  of  the  estate  and  thereby 
naturally  irrigating  the  land,  deposit- 

ing silt  and  replenishing  the  ground 
water  supply,  thus  damaging  the  prop- 

erty and  interfering  with  the  riparian 
rights. 

The  Edison  company  raised  the  point 
that  as  lessees  of  the  government  it 
was  entitled  to  the  riparian  rights  of 
the  government  as  owners  of  the  public 
domain.  The  court  agreed  with  this 
contention  but  held  that  storage  of 
waters  for  power  generation  was  not  an 
incident  of  riparian  o\\Tiership.  Such 

use  was  unreasonable,  in  the  court's 
opinion. 

J.  F.  Truesdell,  assistant  to  the  attor- 
ney general,  appearing  for  the  govern- 

ment, under  examination  by  the  court 
during  the  course  of  the  trial  stated 
that  in  his  opinion  the  government  has 
the  power  as  riparian  owner  of  the  pub- 

lic domain  to  store  waters  from  a  wet 
to  a  dry  season. 

Irrigationists  of  the  San  Joaquin 
Valley,  in  the  main,  were  in  sympathy 
with  the  Edison  company,  holding  that 
storage  of  the  spring  run-off  is  both 
beneficial  and  necessary.  It  was  their 
opinion  that  appropriation  of  flood 
waters  for  storage  in  high  reservoirs 
should  be  permitted  because  such 
waters  have  no  present  or  future  bene- 

ficial use  to  low  land  riparian  owners. 
In  a  statement  issued  following  the 

filing  of  the  opinion,  John  B.  Miller, 
president  of  the  Southern  California 
Edison  Company,  stated  that  the  case 
would  be  appealed  immediately  and 
that  in  the  meantime  active  work  on 

the  Big  Creek-San  Joaquin  develop- 
ment would  proceed  along  the  lines 

originally  intended  by  the  company. 
This  means  that  construction  will  con- 

tinue on  the  Florence  Lake  dam  and 
upon  such  other  units  of  the  project  as 
had  been  contemplated  for  1925. 

prsFPvmi!  cAPaciTY  in  acRE  feet 

Boggy  Weadfflj 

Chii^urto  Res 

Forks  3« 

6rcnrf5t>&5 

"teitmanRgs 

Sim 

,700 

JimciKKiBufeRs  4(XW 

Jackass  Res     lOOOOO 
tImmi/ltiVxl     TtlXO 

(BPOO  HiUereBnlseBK  Z5«0 

"1X0  Pflrataa  Bap  fire  22JI00 
TOOiSfiavar  Lake       210.000 

.moVenrjIienVdll^     ».«« TOOj   
SOUTHERN  CALIFORSLA. 

EDISON  COMPANY 
BIG  CREEK  PROJECT 
ULTIMATE  CAPACITY 

1.428.500  H.P. 

Denver  Company  Will  Apply  for 
Franchise  Renewal  in  May 

Officials  of  the  Public  Service  Com- 
pany of  Colorado,  on  their  return  from 

New  _  York  last  week,  announced  the decision  of  the  company  to  apply  for  a 
renewal  of  the  present  franchise  in  the 
city  of  Denver  at  the  general  election 
May  12. 
Whether  this  matter  would  be  pre- 

sented to  the  citizens  of  Denver  at  the 
coming  election  or  final  action  deferred 
until  May,  1926,  when  the  franchise  ex- 

pires, has  been  undecided  for  a  number 
of  months.  However,  the  decision  to 
present  the  request  for  renewal  at  the 
coming  election  will  save  the  city  and 
company  considerable  money  inasmuch 
as  a  special  election  would  have  to  be 
called  were  the  matter  deferred  for  an- 

other year. 

When  Clare  N.  Stannard,  vice-presi- 
dent and  general  manager  of  the  com- 

pany, presented  the  resolution  of  the 
board  of  directors  to  Mayor  Stapleton 
in  Denver  for  his  consideration  and 
reference  to  the  city  council,  it  was  un- 

derstood that  the  city  administration 
was  perfectly  willing  to  permit  the  in- 

clusion of  the  franchise  renewal  on  the 
ballot  at  the  next  election,  although  the 
shortness  of  time  which  the  city  would 
have  for  the  appointment  of  a  valuation 
expert  to  make  his  appraisal  of  com- 

pany property  might  preclude  this action. 

The  Public  Service  Company  prac- 
tically has  completed  all  plans  in  con- 

nection with  the  campaign  asking  for 
a  renewal  of  the  franchise  which  will 
include,  it  is  understood,  a  revision  of 
rates  on  both  electric  and  gas  service. 

Budget   for    1925    Is    Announced 
by  San  Diego  Company 

The  construction  pi'ogram  of  the  San 
Diego  Consolidated  Gas  &  Electric  Com- 

pany for  1925  will  not  be  as  heavy  as 
it  was  for  the  previous  two  years.  This 
is  true  because  of  the  fact  that  gen- 

erating capacity  sufficient  for  several 
years  normal  growth  was  installed  dur- 

ing 1923  and  1924. 
Transmission  and  distribution  lines 

and  equipment  will  comprise  the  major 
items  covered  by  the  $2,000,000  budget 
for  1925.  A  new  line  to  El  Cajon  built 
for  operation  at  66,000  volts,  but  to 
operate  for  a  time  at  11,000  volts,  is 
scheduled.  Existing  lines  in  National 
Citv  and  Chula  Vista  will  be  rebuilt. 
Portions  of  the  66,000-volt  line  to  Cap- 
istrano  in  the  vicinity  of  Del  Mar  and 
Solano  Beach  are  to  be  moved. 
An  addition  to  the  distribution  end 

of  Station  A  will  house  a  new  bank  of 
transformers  and  switching  equipment 
for  five  new  feeders.  Improvements  to 
the  cooling  water  system  of  Station  A 
will  be  made.  A  new  pipe  line  will  be 
run  into  the  bay  to  supply  Station  B 

with  a  larger  amount  of  condenser  cool- 
ing water.  Numerous  small  shops  and 

storage  buildings  are  also  contemplated. 

Elevation  plan  of  the  Southern   California  Edison   Company's   Big  Creek-San   Joaquin  hydroelectric 
project   which  is  affected  by  the   decision   in  the   Henninghaus   case.     All   of  the   proposed   storage 

reservoirs  with  the  exception  of  Huntington  Lake  are  affected  by  the  decision. 

Lighting  Institute  Opened. — The  Edi- 
son Lighting  Institute  at  Harrison,  N. 

J.,  was  dedicated  by  the  Edison  Lamp 
Works  of  the  General  Electric  Com- 

pany on  Feb.  12.  Guests  of  the  com- 
pany at  the  dedication  were  conducted 

through  the  Institute,  wliich  is  to  be  de- 
voted to  the  advancement  of  the  art 

and  practice  of  lighting.  The  develop- 
ment of  electric  light  from  its  beginning 

in  1879  is  showm  in  the  exhibits. 
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P.CE.A.  Papers  Must  Be  in  Hands 
of  Secretary  by  April  1 

Since  the  annual  meeting  of  the  P.C. 
E.A.  will  be  limited  to  one  session  from 
10:30  to  12  on  the  morning  of  June  15, 
the  importance  of  the  presentation  of 
the  reports  of  the  Sections  of  the  asso- 

ciation through  the  Journal  of  Electric- 
ity was  stressed  at  the  meeting  of  the 

Executive  Committee,  held  in  San  Fran- 
cisco Feb.  19.  All  papers  will  be  pub- 

lished in  the  Journal  of  Electricity  and 
through  this  presentation  the  work  of 
the  Sections  will  be  submitted  to  the 
membership. 

The  papers  will  be  published  in  the 
June  1  issue,  two  weeks  prior  to  the 
convention  of  the  National  Electric 
Light  Association  and  must  be  in  the 
hands  of  S.  H.  Taylor,  secretary  of  the 
local  association,  527  Rialto  Building, 
on  or  before  April  1.  They  will  be 
edited  by  the  papers  committee  before 
publication. 

The  opinion  of  the  Executive  Com- 
mittee was  that  in  order  that  the  work 

of  the  present  Sections  might  not  be 
held  over  until  the  1926  convention  of 
the  P.CE.A.  that  reports  be  as  full  as 
possible  and  that  written  discussions  on 
the  papers  be  prepared  and  presented 
through  the  Journal  of  Electricity. 
These  discussions  are  requested  from 
members  and  non-members  in  order 
that  they  may  be  made  a  part  of  the 
Proceedings  for  1924-25. 

Discussion  during  the  meeting  of  the 
committee  brought  forth  the  general 
opinion  that  non-members  of  the  P.C.E. 
A.  should  not  be  allowed  to  serve  on 
the  committees  of  the  association,  and 
that  if  at  present  non-members  are 
serving  on  committees  the  chairmen 
should  make  every  effort  to  enroll  these 
persons   in  the   association. 

Tlie  success  of  the  better  lighting 
schools,  conducted  by  the  lighting  edu- 

cational committee  of  the  association, 
was  discussed  by  the  committee  and  the 
opinion  presented  that  a  great  deal  of 
good  had  been  accomplished  by  the 
schools  which  were  held  in  Los  Angeles 
and  Oakland.  Fifty-five  men  were  en- 

rolled in  the  Los  Angeles  school,  and 
reports  from  those  in  attendance  indi- 

cate that  much  valuable  information 
was  presented.  The  Oakland  school 
had  an  attendance  of  over  fifty  men 
from  the  electrical  industry  who  re- 

ceived similar  information  regarding 
lighting  practice. 

A.  M.  Frost,  manager  of  sales,  San 
Joaquin  Light  &  Power  Corporation, 
Fresno,  suggested  that  a  similar  group 
of  industrial  heating  courses  be  pre- 

pared and  presented  by  the  association. 
No  definite  decision  was  reached,  the 
matter  being  laid  on  the  table  for  fur- 

ther consideration. 

Executive  committee  members  pres- 
ent were:  Frank  A.  Leach,  Jr.,  presi- 

dent; S.  H.  Taylor,  secretary;  J.  F.  Pol- 
lard, A.  M.  Frost,  R.  J.  Holtermann, 

Waldo  Coleman,  L.  M.  Klauber,  Wm. 
Baurhyte,  P.  M.  Downing,  Clyde  Cham- 
blin,  and  C.  T.  Hutchinson. 

plete  and  work  has  been  carried  on  un- 
remittingly in  spite  of  the  fact  that  the 

rainfall  has  been  heavy  and  that  the 
river  recently  overflowed  the  by-pass 
flume  and  had  to  be  taken  care  of 
through  the  gates  in  the  base  of  the 
dam. 

Tunnel  work  is  being  pushed  and  is 
the  part  of  the  job  upon  which  the 
whole  development  hinges.  It  is  ex- 

pected that  the  tunnel  will  be  the  last 
unit  of  the  project  to  be  completed. 
All  told,  the  total  length  is  about  23,000 
ft.  all  of  which  had  to  be  heavily  tim- 

bered. An  over-all  average  of  more 
than  100  board-ft.  of  lumber  per  foot 
of  tunnel  is  represented  in  timbering 
which  is  made  up  of  10xl2-in.  timbers 
and  2xl2-in.  planking.  Several  subter- 

ranean reservoirs  were  tapped,  the 
largest  of  which  took  several  weeks  to 
drain  out.  Going  to  the  other  extreme, 
several  hundred  feet  of  excavation  was 
through  ground  so  dry  that  it  was 
dusty.  Lining  of  the  tunnel  is  proced- 
ing  at  three  different  places  each  work- 

ing three  shifts.  The  progress  is  about 
180  ft.  per  day  total. 

Penstocks  are  laid  at  the  power-house 
end  where  they  pass  under  the  outdoor 
bus  structure  and  preparations  are  un- 

der way  to  extend  them  up  the  hill 
to  the  manifold. 

Concreting  of  the  power  house  is 
complete  up  almost  to  the  eves  of  the 
building.  One  turbine  scroll  case  is 
embedded  in  concrete  and  the  founda- 

tions for  the  generator  are  under  way. 
The  second  is  mounted  and  levelled 
ready  for  concreting  and  the  third  is 
on  the  ground  ready  for  installation. 
Insulators  and  disconnect-switch 

mechanisms  are  being  mounted  on  the 
bus  structure.  The  buses  themselves 
are  for  the  most  part  completed. 
Transformer  tanks  are  being  welded 
preparatory  to  assembling  the  units. 
Clubhouse  and  operator's  cottages  are 
ready  for  occupancy,  and  they  represent 
the  last  word  in  modern  convenience. 
Practically  all  material  is  now  on  the 

ground. 

University  of  Oregon  Adds  New 
Course  in  Utilities 

Realizing  the  importance  of  the  sub- 
ject and  sensing  the  demand  for  such  in- 

struction, the  University  of  Oregon, 
Eugene,  has  added  this  year  a  second 
course  in  the  public  utilities  branch  of 
its  department  of  economics  entitled 
"Public  Utility  Problems."  In  this 
course  are  discussed  such  problems  as 
the  promotion  and  financing  of  utility 
companies,  the  movement  toward  con- 

solidation, public  relations,  customer- 
owm.ership,  valuation  and  rate-making. 

The  public  utilities  branch  of  the  de- 
partment of  economics  was  instituted  at 

the  university  in  1920  with  a  course  in 
"Government  Control  of  Public  Utili- 

ties," which  was  introduced  by  way  of 
experiment  and  has  since  proved  to  be 
popular.  This  course  covers  such 
phases  of  the  subject  as  government 
versus  private  ownership;  history,  jus- 

tification, purposes  and  difficulties  of 
regulation;  state  versus  local  regula- 

tion; franchises;  history,  powers,  ad- 
vantages and  organization  of  public 

service  commissions;  and  similar  topics 
connected    with    government    control. 
The  public-utility  courses  are  in 

charge  of  Merton  K.  Cameron,  who 
analyzes  the  purpose  of  the  courses  as 
follows:  "Our  primary  objective  in 
these  courses  is  to  point  out  how  inti- 

mately public  utilities  are  boimd  up 
with  modern  political,  social  and  eco- 
nornic  life,  and  how  complex  is  their 
structure,  so  that  those  taking  the  work 
will  possess  some  basis  of  fact  upon 
which  to  act  when  called  upon  to  pass 
judgment  upon  them  either  as  private 

citizens  or  public  officials." 

New  Lighting  District  Formed  in 
Salt  Lake  City. — A  new  whiteway  light- 

ing district  has  recently  been  created 
by  the  city  commission  of  Salt  Lake 
City.  The  new  district  embraces  two 
blocks  on  First  South  Street  between 
State  and  West  Temple  Streets.  Tlie 
installation  will  be  similar  to  that  of 
the  State  Street  whiteway  system. 

Schedule    Maintained    on    Pit    3 
Construction  Work 

The  Pit  3  project  of  the  Pacific  Gas 
and  Electric  Company  is  progressing 
according  to  the  final  schedule  in  spite 
of  the  severe  weather  conditions  which 
have  persisted  for  several  weeks.  The 
diversion  dam  is  about  80  per  cent  com- Recent  view  of  Pit  3  diversion  dam   showing  progress   made  on  the   structure. 
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Florence  Lake  Tunnel  Visited  by 
Newspaper  Writers 

Newspaper  men  and  women  from  San 
Francisco  and  Los  Angeles  were  guests 
of  the  Southern  California  Edison  Com- 

pany at  its  Big  Creek  properties  Feb. 
11-14,  1925,  just  prior  to  the  final  hol- 

ing through  of  the  Florence  Lake  tun- 
nel. The  party,  numbering  approxi- 

mately forty,  was  conducted  over  the 
entire  properties.  The  feature  of  the 
trip  was  a  journey  through  eleven  miles 
of  the  tunnel  and  an  inspection  of  the 
last  heading  to  be  holed  through. 

The  following  is  the  personnel  of  the 
party: 

Mrs.  Jack  London,  Glen  Ellen;  Miss 
Florence  Muir,  San  Francisco  Chronicle; 
Harry  C.  Donoho,  San  Francisco  Call; 
O.  H.  Stolberg,  International  News 
Reel;  W.  W.  Kofeldt,  Pathe  News; 
George  C.  Tenney,  managing  editor 
Journal  of  Electricity;  Wilbur  J.  Hall, 
Saturday  Evening  Post,  Los  Gatos; 
Mrs.  Wilbur  J.  Hall,  Los  Gatos;  N.  A. 
Bowers,  Engineering  News -Record; 
Mrs.  Edwin  R.  Collins,  wife  of  the  man- 

aging editor  Los  Angeles  Herald;  Mrs. 
John  B.  T.  Campbell,  wife  of  associate 
editor  Los  Angeles  Herald;  Henry 
James,  editorial  writer  Los  Angeles  Ex- 

press; Mrs.  Florence  Bozard  Lawrence, 
Los  Angeles  Examiner;  Miss  Alice 
Lawrence,  Telegram,  New  York  City; 
Belle  McCord  Roberts,  Long  Beach 
Press-Telegram;  Leslie  Dowell,  Los  An- 

geles Examiner;  Fred  Hogue,  editorial 
writer,  Los  Angeles  Times;  C.  C.  Burg, 
International  News  Service;  George  F. 
Helliwell,  United  Press,  Los  Angeles; 
James  Northmore,  Los  Angeles  Exam- 

iner, photographer  service;  William  A. 
Lower,  Rollins  News  Bulletin,  San 
Francisco,  Los  Angeles,  New  York;  C. 
N.  Alexander,  news  editor  Fresno  Morn- 

ing Republican. 

Included  among  the  Edison  officials 
and  engineers  who  acted  as  hosts  were: 

George  C.  Ward,  vice-president  in 
charge  of  construction;  H.  A.  Barre, 
exectuive  engineer;  Mrs.  H.  A.  Barre; 
Charles  Heston  Peirson,  publicity  man- 

ager; Mrs.  Charles  Heston  Peirson;  Ed- 
win R.  Davis,  manager  of  construction; 

Arthur  Blight,  assistant  manager  of 
construction;  Harry  Dennis,  construc- 

tion engineer;  Richard  E.  Smith,  adver- 
tising manager;  David  Munger,  traffic 

manager  San  Joaquin  &  Eastern  Rail- 
road Company. 

Funds   Secured  for   Construction 
of  Test  Arch  Dam 

Subscriptions  totaling  more  than 
$60,000  assure  the  construction  of  the 
experimental  arch  dam  sponsored  by  the 
arch  dam  committee  of  Engineering 
Foundation.  Work  will  start  as  soon 
as  construction  details  can  be  worked 
out.  Funds  already  subscribed  total 
$61,700  which  will  be  sufficient  for  the 
first  series  of  tests.  The  last  subscrip- 

tion of  $15,000  was  from  the  supervis- 
ors of  Los  Angeles  County  acting  for 

the  county  flood  control  district.  In  ad- 
dition to  cash  subscriptions  from 

eighteen  contributors,  the  California 
Cement  Company  has  donated  sufficient 
cement  for  the  construction  of  the  dam. 
The  site  tentatively  chosen  is  on 

Stevenson  Creek,  a  tributary  to  the  San 
Joaquin  River  in  Fresno  County,  Calif. 
It  is  ideal  for  the  purpose  because  the 
nearly  vertical  rock  walls  of  the  creek 
will  keep  down  the  impounded  water  to 
only  a  few  acre-feet  and  further  be- 

cause the  flow  of  the  creek  can  be  easily 
controlled  from  Shaver  Lake. 

The  purpose  of  the  test  dam  is  to  se- 
cure much  needed  data  on  the  design  of 

arch  dams.  Although  such  structures 
have  been  used  for  centuries,  their  de- 

sign is  still  largely  a  matter  of  theory 
and  it  is  not  known  what  factor  of 
safety  actually  exists.  With  the  data 
which  will  be  made  available  through 
these  tests  together  with  the  results  of 
research  by  Engineering  Foundation  on 
deflection  and  other  deformations  of 
existing  dams,  engineers  hope  to  be  able 
to  design  and  build  structures  at  a  min- 

imum of  cost  consistent  with  an  ample 
factor  of  safety. 

New  Customer-Relations  Booklet 
Published  in  Vancouver 

To  promote  good  will  and  to  educate 
its  customers  in  the  correct  use  of  elec- 

tricity and  gas,  the  British  Columbia 
Electric  Railway  Company,  Ltd.,  has 
started  the  publication  of  a  new  booklet 

to  be  known  as  "Utility  Topics."  The first  issue  of  the  booklet  contains  16 
pages  and  is  devoted  to  pictorial  and 
descriptive  matter  relative  to  the  use 
of  electric  and  gas  appliances  and  to 
the  activities  of  the  company  in  con- 

nection with  serving  the  public.     One 

Utility  Topics 
A_  MAG  A^J  N  _E:_PX_5JER^VI  CE 
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British  Colombia ElerfricBail mag  Company  Ud. 

Cover  of  new  magazine  of  the  British  Columbia 
Electric   Railway   Company 

page  of  the  issue  is  devoted  to  a  pictor- 
ial presentation  of  the  new  develop- 

ments of  the  company. 
Information  regarding  the  fusing  of 

household  circuits  is  given  on  one  page 
of  the  first  issue.  Different  types  of 
fuses  are  illustrated  and  their  use  de- 
scribed. 
The  booklet  is  printed  on  a  good 

grade  of  paper  and  should  be  well  re- 
ceived by  the  public.  The  present  plans 

of  the  company  provide  for  its  publica- 
tion every  other  month  with  a  possibil- 

ity of  later  making  the  booklet  a  month- 
ly afl'air.  A  copy  of  the  issue  will  be 

mailed  with  the  electric  and  gas  bills  in 
order  that  every  customer  of  the  com- 

pany may  be  reached.  Duplication  of 
mailing  charges  is  eliminated  by  this 
method    of   distribution. 

Party  of  newspaper  writers  and  Edison  company  engineers  and  officials  at  the  portal   of   Florence 
Lake  tunnel  prior  to  an  inspection  trip  throiigh  the  bore. 

Hetch  Hetchy  Line  Expected  to  De- 
liver Energy  to  Newark  in  April. — N. 

A.  Eckart,  assistant  to  M.  M.  O'Shaugh- nessy,  San  Francisco  city  engineer,  has 
announced  that  the  transmission  line 

from  the  city's  Moccasin  plant  to 
Newark  will  be  completed  by  April  1. 
The  Moccasin  plant  will  be  ready  to 

operate  at  this  time,  but  the  bus  struc- 
ture will  not  be  finished,  according  to 

Mr.  Eckart. 
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Washington  Water  Power  Budget 
for  1925  Is  $1,480,000. 

The  recent  adoption  of  the  1925 
building  program  of  The  Washington 
Water  Power  Company,  Spokane,  au- 

thorizing extensions  and  improvements 
to  cost  $1,480,000,  has  been  announced 
by  D.  L.  Huntington,  president.  While 
there  are  no  large  outstanding  projects 
on  the  program,  there  are  literally  hun- 

dreds of  small  jobs  all  over  the  com- 
pany's system  in  the  sixteen  counties 

in  which  it  operates,  designed  to  im- 
prove service  conditions  in  territory  al- 
ready served.  The  principal  items  in 

the  budget  are  for  the  completion  of 
all  the  important  transmission  line  con- 

struction started  in  1924  but  left  un- 
completed at  the  end  of  the  year.  The 

next  largest  items  are  for  substations 
and  distribution  lines. 

The  principal  transmission  lines  listed 
for  completion  are  the  Long  Lake-Strat- 

ford and  the  Stratford-Neppel,  110,000- 
volt  lines,  and  the  line  from  Brewster 
to  Okanogan  will  be  reinsulated  for 
60,000  volts.  Among  the  substation 
and  transformer  increases  in  the  budget 
the  principal  item  is  the  East  Side  sub- 

station now  under  construction  in  Spo- 
kane. A  new  substation  is  to  be  built 

at  Okanogan,  and  larger  transformers 
are  scheduled  for  Brewster,  Stratford, 
Lind  and  Neppel. 
Growth  in  the  irrigation  load  in 

Grant  County  calls  for  new  transform- 
ers and  extension  of  the  distribution 

system  in  that  territory.  Provisions 
are  made  for  a  new  substation  and  im- 

provements to  the  distribution  lines  in 
the  Coeur  d'Alene,  Idaho,  district. 

Puget  Sound  Company  To  Install 
Carrier  Wave  Telephone 

Work  on  the  first  unit  of  a  carrier- 
wave  system  of  radio  communication 
that  will  ultimately  connect  the  entire 
power  system  of  the  Puget  Sound 
Power  &  Light  Company,  will  be 
started  by  that  company  within  the  next 
tliirty  days,  according  to  W.  D.  Shan- 

non, engineer  in  charge  of  the  Baker 
River  and  Dryden  hydroelectric  proj- 

ects for  Stone  &  Webster,  Inc.  The 
new  development,  the  first  of  the  kind 
to  be  undertaken  in  the  state,  is  de- 

signed to  establish  communication  by 
radio  phone  between  Seattle  and  We- 
natchee  and  intermediate  points  during 
the  winter  months  when  other  means 
are  apt  to  fail  on  account  of  weather 
conditions  or  accident.  One  of  the  main 
features  of  the  system  is  the  fact  that 
high  tension  transmission  lines  are  used 
as  carriers  and  that,  in  event  of  break- 

age in  such  line,  the  wave  will  jump  be- 
tween the  ends  of  the  break  for  a  dis- 

tance of  as  much  as  a  mile. 
The  first  installation  of  the  system 

will  consist  of  three  250-hp.  sets  and 
two  50-kw.  sets.  An  antenna  about 
1,400  ft.  in  length  will  be  strung  across 
the  Columbia  River,  and  will  corre- 

spond with  similar  antenna  at  the  other 
four  stations. 

Utah  Power  &  Light  Company  Ac- 
quires Local  System. — The  Utah  Power 

&  Light  Company  has  recently  taken 
over  for  operation  the  Home  Electric 

Lighting  Company's  system  at  Kamas, 
Utah.  The  power  company  is  planning 
extensive  improvements  and  additions 
to  the  present  facilities  for  serving  that 
town,  and  work  is  already  under  way. 
The  Kamas  district  will  become  a  part 
of  the  Utah  Power  &  Light  Company's 
Park  City  division. 

San  Francisco  Association  Hears. 
National  Officer 

The  San  Francisco  Electrical  Contrac- 
tors and  Dealers'  Association  held  one 

of  its  most  successful  meetings  at  the 
States  Restaurant  on  Thursday,  Feb. 
19  at  noon.  The  meeting  was  addressed 
by  Ernest  McCleary  of  the  McCleary- 
Harmon  Company  of  Detroit,  Mich.  He 
was  the  second  president  of  the  Na- 

tional Association  of  Electrical  Con- 
tractors. 

Mr.  McClearj''  outlined  some  of  the 
history  of  the  national  association  and 
vividly  explained  many  of  the  things 
that  can  be  accomplished  by  association 
activities.  He  told  of  the  organization 
of  the  National  Electrical  Contractors' 
Association  on  July  17,  1901,  at  the 

Pan-American  Exhibition  in  Buff"alo, and  gave  the  reasons  that  had  prompted 
the  thirty-one  charter  members  to  bring 
about  the  organization.  He  stated  it 
had  been  forced  upon  them  by  the  un- 

scrupulous activity  of  the  jobbers  of 
that  day  when  prices  would  change 
overnight  without  notice  or  protection 
to  the  electrical  contractors.  He  told  of 
the  work  of  the  first  joint  committee  of 
manufacturers,  jobbers  and  contractors, 
of  which  he  was  the  chairman.  He  out- 

lined his  ideal  of  the  proper  functions 
of  the  three  branches  of  the  industry, 
stating  the  manufacturer  should  create 
and  manufacture;  the  jobber  should  dis- 

tribute; and  the  contractor  should  in- 
stall, and  further  that  the  contractor 

should  not  sell  anything  that  he  did  not 
install. 

He  stated  his  company  would  not  sell 
any  appliance  unless  it  delivered  it,  saw 
that  it  was  properly  connected  and  in 
operation,  and  that  the  user  thoroughly 
understood  its  operation  and  use.  Al- 

though tills  is  an  expensive  way  of  sell- 
ing, he  stated  it  was  the  cheapest  in 

the  long  run  as  it  produced  satisfied 
users. 

After  getting  the  problem  of  the  job- 
ber situation  in  hand,  he  stated  the  next 

problem  of  the  national  association  was 
the  underwriters'  rules  and  their  in- 

spectors. He  told  of  the  experiences 
of  the  first  Code  Committee  and  its  ac- 
complishments. 

Mr.  McCleary  next  told  of  the  organi- 
zation of  the  Society  for  Electrical  De- 

velopment and  mentioned  some  of  the 
things  it  had  accompKshed.  He  ex- 

pressed his  belief  that  the  burden  of 
education  rests  with  the  large  interests 
in  the  industry  and  that  it  is  their  duty 
to  see  that  the  smaller  groups  appre- 

ciate their  problems. 
He  stressed  the  importance  of  proper 

bookkeeping  in  the  electrical  contract- 
ing business  and  highly  recommended 

the  use  of  the  bookkeeping  system  of 
the  Association  of  Electragists,  Inter- 

national. He  stated  that  by  its  use  it 
is  possible  to  make  more  money  with 
the  same  volume  of  business.  He  highly 
favored  taking  something  out  of  his 
business  during  normal  years  and  in- 

vesting it  in  other  ways. 
Mr.  McCleary  suggested  that  all  con- 

tracts have  a  clause  in  them  to  the  ef- 
fect that  final  payment  shall  be  made 

thirty  days  after  delivery  of  the  inspec- 

tion certificate,  without  regard  to  con- 
dition of  work  of  other  trades. 

The  tloree  C's  of  successful  business, 
as  outlined  by  Mr.  McCleary,  are  Char- 

acter, Capacity  and  Capital. 
The  meeting  was  well  attended  by 

jobbers,  manufacturers  and  others  in 
the  industry,  in  addition  to  the  regular 
members  of  the  association. 

Alameda   County  Association   of 
Contractor-Dealers  Meets 

At  a  recent  interesting  session  Ala- 
meda County  Association  of  Electrical 

Contractors  and  Dealers  held  a  rather 
unusual  meeting.  The  occasion  was  the 
regular  weekly  meeting  of  the  associa- 

tion, but  Lawrence  R.  Chilcote  had  pre- 
pared an  exceptional  program.  The 

meeting  was  held  in  the  auditorium  of 
the  Hebern  Electric  Code  Building, 
Ninth  and  Harrison  Streets,  Oakland, 
Calif.,  and  was  attended  by  about  200 
members  of  the  association  and  guests. 
Short  addresses  were  made  by  Walter 
F.  Price,  executive  secretary,  Califor- 

nia Electragists;  E.  Earl  Browne,  ex- 
ecutive manager,  San  Francisco  Asso- 
ciation of  Electrical  Contractors  and 

Dealers;  L.  F.  Galbraith,  superinten- 
dent of  new  business,  Pacific  Gas  and 

Electric  Company,  Oakland;  F.  H. 
Woodward,  general  sales  manager, 
Great  Western  Power  Company,  San 
Francisco;  and  several  others.  A  mem- 

ber of  the  builders  exchange,  Oakland, 
described  conditions  within  the  paint 
industry  and  a  very  interesting  talk 
was  given  by  Major  Levenson,  radio 
expert  of  the  Western  Electric  Com- 

pany. After  the  general  meeting, 
which  adjourned  about  9:30  p.m.,  re- 

freshments were  served  through  the 
courtesy  of  The  Electric  Supply  Com- 

pany, which  occupies  a  portion  of  the 
Hebern  Electric  Code  Building.  Ed. 
Watkins,  proprietor  of  the  Electric  Sup- 

ply Company,  with  the  assistance  of  a 
caterer  had  prepared  an  elaborate  cold 
lunch,  which  was  heartily  enjoyed  by 
all  present.  The  evening  closed  with  an 
inspection  of  the  premises  and  the  new 
quarters  of  the  Electric  Supply  Com- 

pany. Representatives  of  the  electrical  in- 
dustry of  the  entire  San  Francisco  Bay 

territory  attended  the  meeting,  which 
was  notable  for  the  cooperative  spirit 
displayed. 

The  California  Electrical  Construction 
Company  of  San  Francisco  and  Oakland 
has  recently  been  awarded  the  electrical 
contract  on  a  warehouse  for  the  Pacific 
Gas  and  Electric  Company  at  Emery- 

ville. The  building  will  be  an  excep- 
tionally well  lighted  warehouse,  and 

will  represent  the  last  word  in  electrical 
construction.  The  electrical  contract 
will  amount  to  approximately  $12,000. 
TMs  is  one  of  a  group  of  buildings  to 
be  erected  by  the  Pacific  Gas  and  Elec- 

tric Company  at  Emeryville. 

Thomas  Day  Company  recently  com- 
pleted the  installation  of  fixtures  for 

the  remodeling  of  the  Sacramento 
Hotel,  Sacramento. 

I 
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California  Electragists'  Quarterly 
Meeting  at  Sacramento 

The  regular  quarterly  meeting  of  the 
California  Electragists  was  held  at  the 
Travelers  Hotel,  Sacramento,  Feb.  14. 
Humboldt  County  members  drove  to 
San  Francisco,  passing  through  the 
flooded  areas  in  Marin  County,  to  join 
the  delegation  from  the  Bay  district 
and  to  make  the  trip  to  Sacramento 
with  the  central  California  members. 
More  than  ninety  members  from  the 
San  Francisco  Bay  territory,  central 
California,  and  elsewhere,  made  the  trip 
to  Sacramento  and  return  on  the  South- 

ern Pacific  steamer  Navajo  which  had 
been  chartered  for  the  trip  by  Walter 
F.  Price,  executive  secretary  of  the  as- 

sociation. The  steamer  left  San  Fran- 
cisco at  5:30  p.  m.,  Friday,  Feb.  13,  and 

left  Sacramento  on  the  return  trip  at 
5:30  p.m.  Feb.  14,  arriving  at  San  Fran- 

cisco early  the  following  morning. 
The  executive  committee  meeting  was 

held  at  10  a.m.  The  general  meeting, 
at  1:30  in  the  afternoon,  was  attended 
by    about   two    hundred    members,   in- 

cluding a  strong  representation  from 
Eureka.  The  speakers  at  the  open  meet- 

ing included  Laurence  W.  Davis,  gen- 
eral manager  of  the  Association  of 

Electragists,  International,  New  York 
City;  C.  B.  Kenney,  manager,  NePage, 
McKenny  Company,  San  Francisco;  E. 
E.  Browne,  general  manager,  San  Fran- 

cisco Association  of  Electrical  Contrac- 
tors and  Dealers,  and  C.  L.  Chamblin, 

president,  California  Electrical  Con- 
struction Company,  San  Francisco.  Mr. 

Davis  informed  the  meeting  of  the  suc- 
cess of  his  efforts  in  southern  Cali- 

fornia and  stated  that  plans  are  now 
being  worked  out  for  affiliation  cover- 

ing a  statewide  organization. 
This  meeting  was  one  of  the  best  ever 

held  by  the  association,  and  the  success 
of  the  occasion  was  largely  due  to  the 
efforts  of  Mr.  Price,  who  had  prepared 
an  exceptional  program. 

Theodore  Kent  of  the  Kent  Electric 
&  Hardwar.e  Company,  240  3rd  Street, 
San  Francisco,  has  recently  become  a 
member  of  the  California  Electragists. 

A  list  of  thirty-two  San  Francisco 
hotels  has  been  prepared  for  the  com- 

mittee by  the  San  Francisco  Conven- 
tion and  Tourist  League,  giving  infor- 

mation as  to  the  character  of '  accom- 
modations offered  and  the  range  of 

prices.  A  map  of  San  Francisco  is 
being  sent  with  the  hotel  information. 
It  is  desired  that  the  members  of  the 
association  make  their  selection  from 
this  list  and  return  their  applications 
to  the  committee  promptly  in  order 
that  all  reservations  may  be  made  sat- 

isfactorily. Applications  will  be  filled 
in  the  order  they  are  received. 

In  order  that  the  better  known  hotels 
of  San  Francisco  may  be  kept  available 
for  Eastern  delegates  to  the  convention, 
Mr.  Heise  has  recommended  that  local 

men,  well  acquainted  with  hotel  accom- 
modations in  San  Francisco,  select  res- 

ervations at  those  hotels  that  are  not 
as  well  known.  If  this  is  done  it  is  felt 
that  the  hotel  committee  will  be  better 
able  to  comply  with  the  requests  of  all 

applicants. 

Pacific  Coast  Electrical  Association 

Hold  Technical  Section  Meeting  in 
Fresno  March  25-27 

The  Technical  Section  of  the  P.C.E.A. 
will  hold  its  third  and  final  meeting  for 
the  present  fiscal  year  at  Fresno, 
Calif.,  March  25-27.  The  work  of  the 
year  will  be  put  into  final  form  at  this 

meeting.  A  good  attendance  is  es- 
pecially essential  since  the  national  an- nual convention  will  be  held  in  San 

Francisco  in  June. 

Headquarters  will  be  established  at 
the  Fresno  Hotel  and  business  meetings 
held  at  the  nearby  San  Joaquin  Light 
&  Power  Corporation  Building.  Hotel 
accommodations  may  be  arranged  for 

directly  with  the  hotel  or  through  C. 
F.  Gilcrest  of  the  San  Joaquin  Light  & 
Power  Corporation. 

Schedule  of  Meetings. 

Wed.     Thur.       Fi-i. 
Mar.      Mar.       Mar. 

BUREAU  25  26  27 
a.m.       a.m.        a.m. 

Hydraulic    Power   10  :00 
Underground  Systems   10  :00 
Meter      10:00       9:30 
Accident    Prevention   10:00       9:30 
Overhead    Systems   10:00       9:30       9:30 
Apparatus      9=30       9:30 

Inductive    Interference    9  -^0 
Prime    Movers    n'ir, 
Safety   Rules       9:.iO 

p.m.       p.m.       p.m. 
Executive  Committee    6:30  4:00 
General    Meeting    S  :00 

Applications  for   N.E.L.A.   Hotel 
Reservations  to  Be  Mailed 

Complete  information  concerning 
hotel  accommodations  for  the  forty- 

eighth  annual  convention  of  the  Na- 
tional Electric  Light  Association  to  be 

held  in  San  Francisco,  June  15-19,  will 

be  sent  to  the  members  of  the  associa- 
tion on  March  7  by  the  hotel  commit- 
tee, C.  E.  Heise,  chairman.  With  this 

information  there  will  be  application 

blanks  providing  for  the  listing  of  three 

choices  in  the  matter  of  hotel  accommo- 
dations. All  blanks  are  to  be  returned 

to  the  Hotel  Committee,  527  Rialto 

Building,  San  Francisco. 

All  reservations  for  hotel  accommo- 
dations for  the  convention  will  be 

handled  by  the  hotel  committee.  Every 
effort  will  be  made  to  furnish  accom- 

modations at  the  first-choice  hotel,  but 
in  case  it  is  impossible  to  make  reser- 

vations at  that  hotel  reservations  will 
be  made  immediately  in  accordance 
with  second  and  third  choice.  Notifica- 

tion as  to  where  accommodations  have 
been  secured  will  be  sent  to  the  appli- 

cants as  soon  as  possible. 
The  hotel  committee  this  year  will 

handle  the  making  of  all  reservations, 
securing  them  at  second  and  third- 
choice  "hotels,  if  necessary,  instead  of 
allowing  the  hotels  to  route  the  appli- 

cation blanks  to  second  and  third  choice 
when  accommodations  were  not  avail- 

COMING    PACIFIC    COAST    ELECTEICAL 
ASSOCIATION  MEETINGS 

Technical  Section — 
Conclave    and    Executive    Meeting — San   Joaquin 

Light  &  Power  Building.  Fresno,   Calif. 
March  25-27,  1925 

Commercial  Section — 
Conclave    and    Executive    Meeting — San    Joaquin 

Light  &  Power  Building,  Fresno,   Calif. 
April  3-4,  1925 

Pacific    Coast    Electrical    Association — 
Annual   Meeting — San    Francisco,    Calif. 

June   15,   1925 

able.  In  the  announcement  accompany- 
ing the  applications  the  committee 

states : 

"In  past  years  it  has  frequently  hap- 
pened that  a  hotel  has  been  completely 

booked  when  receiving  an  application 
for  rooms,  and  the  delay  occasioned  by 
correspondence  in  advising  the  member 
or  guest  resulted  in  the  loss  of  accom- 

modations also  in  the  hotel  next  ap- 
plied to.  Through  the  use  of  this  form 

which  is  enclosed  it  is  hoped  to  avoid 
all  delays  of  this  character  and  result- 

ant inconvenience  to  members  and 

guests." 

Western  Men  Attend  Meeting  of 
N.E.L.A.  Technical  Section 

The  Cleveland  meeting  of  the  Tech- 
nical National  Section,  National  Elec- 

tric Light  Association,  was  attended 
by  six  delegates  from  the  Pacific  Coast. 
P.  O.  Crawford,  the  California  Oregon 
Power  Company;  E.  Y.  Porter,  The 
Southern  Sierras  Power  Company;  C. 
E.  Schnell,  San  Joaquin  Light  &  Power 
Corporation;  George  Searle,  Pacific  Gas 
and  Electric  Company;  C.  H.  Jenkins, 
Los  Angeles  Bureau  of  Power  and 
Light,  and  R.  R.  Cowles,  Pacific  Gas 
and  Electric  Company,  carried  to  the 
Eastern  conclave  the  message  of  what 
the  Pacific  Coast  is  doing.  The  na- 

tional convention  to  be  held  in  San 
Francisco  in  June  of  this  year  was  well 
advertised  by  this  group.  According  to 

reports,  it  is  the  intention  of  the  East- 
em  sections  to  send  large  delegations 
to  this  convention.  In  fact  practically 
everybody  interviewed  avowed  his  in- 

tention of  coming. 

The  problems  confronting  the  over- 
head systems  committee  and  the  under- 

ground systems  committee  in  a  national 
way  seem  to  be  more  closely  in  line  with 
Coast  problems  than  those  of  the  other 
technical  committees.  High-voltage 
cable  testing  and  underground  trans- 

former vault  ventilation  were  discussed 

at  length.  Even  though  the  under- 
ground  installation  of  distribution 
transformers  is  not  the  common  pract- 
tice  that  it  is  in  Pacific  Coast  cities, 
the  problem  of  properly  ventilating 
these  vaults  is  in  many  cases  a  serious 
one  for  our  Eastern  brothers  in  the  in- 

dustry. It  seems  to  be  common  practice 
to  remove  the  inner  covers  from  the 
vault  manholes  and  to  use  perforated 
outer  covers  to  induce  a  draft  through 
the  conduits.  This  practice  has  been 
found  to  greatly  reduce  the  possibilities 
of  explosions  in  vaults  due  to  accumu- 

lation of  gases. 
Revision  of  the  overhead  line  con- 

struction handbook  is  under  way  by  the 
overhead  systems  committee.  The  book 
has  been  divided  into  thirteen  sections 
and  the  sections  distributed  to  different 
members  of  the  committee  throughout 
the  country.  Two  have  been  assigned 
to  the  Pacific  Coast.  R.  E.  Cunning- 

ham, Southern  California  Edison  Com- 
pany, is  working  on  the  revision  of  a 

section  on  protective  apparatus,  light- 
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ing  phenomena  and  grounding,  while  E. 
K.  Cowles,  Pacific  Gas  and  Electric 
Company,  has  been  assigned  the  sec- 

tion dealing  with  mechanical  calcula- 
tions for  transmission  and  distribution 

lines. 

High-voltage  transmission  is  interest- 
ing several  Eastern  companies.  Joint 

use  of  poles  and  methods  of  pole-treat- 
ing are  also  items  of  common  import- 

ance. Radio  interference  produced  by 
arcing  grounds  where  trees  get  into 
power  lines  has  reacted  to  the  benefit 
of  the  power  companies  in  that  in  many 
cases  civic  authorities  are  now  cooper- 

ating with  the  companies  in  efforts  to 
keep  trees  trimmed  to  a  point  where 
they  willnot  involve  lines.  The  design 
and  use  of  steel  poles  versus  wood  poles 
aroused  much  discussion.  The  special 
tests  planned  for  the  steel  poles  which 
have  been  designed  through  the  activi- 

ties of  the  local  overhead  systems 
bureau,  as  well  as  the  designs  them- 

selves, are  attracting  attention  in  East- 
ern circles.  Transformer  loadings, 

grounding  and  grounding  methods  also 
were  given  consideration. 

All  of  the  meetings  were  well  at- 
tended by  representatives  from  all  dif- 
ferent geographical  divisions,  accord- 

ing to  reports.  Visits  were  made  to 
many  points  of  interest  to  the  electrical 
men.  The  66,000-volt  cable  of  the 
Cleveland  Illuminating  Company  was 
inspected,  and  many  interesting  data 
concerning  its  operation  obtained.  The 
new  Crawford  Street  station  of  the 
Commonwealth  Edison  Company  of  Chi- 

cago gave  the  Pacific  Coast  delegates 
an  opportunity  to  view  at  first  hand 
some  of  the  largest  and  latest  designs 
in  steam-driven  turbo-generators.  At 
this  station  one  50,000-kw.  and  two 
60,000-kw.  units  are  being  installed.  The 
ultimate  capacity  of  this  station  will 
be  600,000  kw. 

Overhead  Systems  Bureau  Report 
on  Meeting  Presented 

A  report  on  the  Jan.  7-9  meetings  of 
the  Overhead  Systems  Bureau  of  the 
Technical  Section,  P.C.E.A.,  has  been 
prepared  by  E.  Y.  Porter,  The  Southern 
Sierras  Power  Company,  chairman, 
and  J.  W.  Ellis,  Pacific  Gas  and  Elec- 

tric Company,  secretary.  The  bureau 
held  an  exceptionally  profitable  meet- 

ing and  much  business  was  conducted. 
Vibration  of  transmission-line  con- 

ductors and  the  investigation  of  surges 
are  being  studied  by  the  subcommittee 
on  220-kv.  transmission  under  the  di- 

rection of  H.  V.  Michener,  Southern 
California  Edison  Company.  The  South- 
em  California  Edison  Company  is  mak- 

ing a  special  study  of  conductor  vibra- 
tion and  will  probably  have  some  defi- 
nite information  concerning  this  im- 

portant subject  in  the  near  future. 
The  placing  of  double  circuits  on  one 

structure  is  a  subject  which  is  being 
carefully  studied  from  both  the  point 
of  view  of  construction  costs  and  that 
of  operating  characteristics.  All  com- 

panies contemplating  the  construction 
of  220-kv.  lines  will  be  asked  to  submit 
certain  information  in  a  report  to  be 
made  to  this  committee.  This  report 
will  enable  the  committee  to  keep  in 
touch  with  future  as  well  as  present 
construction  where  220-kv.  lines  are  in- 

volved. Surge  characteristics  of  the 
Big  Creek  lines  have  been  under  in- 

vestigation through  several  installa- 
tions of  the  klydonograph  made  by  the 

Westinghouse  Electric  &  Manufactur- 
ing Company. 

Steel  poles  as  substitutes  for  wood 
poles  are  under  investigation  by  two 
different  divisions  of  the  subcommittee 
headed  by  E.  H.  Steele,  Pacific  Gas  and 
Electric  Company.  Design  details  of 
both  fabricated  and  expended  steel 
poles  such  as  those  manufactured  by 
the  Truscon  Steel  Company  and  the 
Bates  Expanded  Steel  Truss  Company 
are  being  worked  out  under  the  direc- 

tion of  Walter  Dreyer,  Pacific  Gas  and 
Electric  Company. 

Tentative  specifications  have  been 
worked  out  and  are  as  follows: 
Height      _   63  ft. 
Depth    o£    setting...-   _    8  ft. 
Base  for  concrete  setting   15  to  IS  in.  square 
Base  for  earth       20  in.  square 
Top         15  to  IS  in.  square 
Vertical    conductor    spacing..  6  ft. 
Horizontal  conductor  spac- 

ing     _   11  ft. 
Allowable  stress  at  pole  top-1,500  to  1,700  lb. 
Vertical    strain...-   800  lb. 
Weight    1,600  to  1,750  lb. 
Spans     _   400  ft. 
Poles  designed  to  carry  two 

2  /O  copper,  60-kv.  cir- 
cuits in  vertical  configura- 
tion   as    a   maximum. 

Cost  erected  complete...-   S160    (approx.) 

Special  poles  of  the  expanded  variety 
have  been  ordered  to  specification  for 
test  purposes  but  have  not  been  com- 

pleted. Steel  angles,  steel  pipe,  and 
channel  and  wood  construction  for 
crossarm  construction  are  under  con- 

sideration. It  is  generally  conceded 
that  steel  poles  are  stronger,  may  be  set 
father  apart,  have  no  fire  hazard,  but 
are  dangerous  for  lines  of  low  voltage 
that  are  worked  hot,  are  easier  for  un- 

authorized persons  to  climb,  and  that 
the  material  cost  is  from  15  to  150  per 
cent  higher  than  wood  poles. 

Treating  methods  and  processes  were 
discussed  by  C.  E.  Young,  Pacific  Gas 
and  Electric  Company,  who  reported 
that  a  new  process  has  been  developed 
in  Central  Europe  for  treating  poles. 
This  new  method  is  known  as  the  Wool- 
man  Process  and  is  claimed  to  have 
none  of  the  objectionable  features  of 
the  present  creosote  treatment.  The 
continued  twisting  of  certain  kinds  of 
wood  poles  is  to  be  checked  up  to  de- 

termine whether  or  not  full  length 
creosote  treatment  will  prevent  this 
difficulty. 

Insulator  testing  methods  are  being 
compiled  by  the  subcommittee  under  H. 
H.  Minor,  San  Joaquin  Light  &  Power 
Corporation.  Questionnaires  have  been 
sent  out,  but  the  results  are  not  yet 
available. 

Overhead  line  construction  costs  of 
the  various  companies  are  being  studied 
by  a  subcommittee  under  E.  E.  Cun- 

ningham, Southern  California  Edison 
Company.  The  object  is  to  try  to  de- 

velop record-keeping  systems  which  will 
simplify  this  work  and  enable  line  con- 

struction costs  of  the  various  companies 
to  be  easily  compared  to  the  mutual 
benefit  of  all  concerned. 

Standardization  of  distribution  trans- 
formers is  the  subject  being  handled  by 

a  subcommittee  headed  by  N.  B.  Hinson, 
Southern  California  Edison  Company. 
Electrical  characteristics  are  not  to  be 
considered  for  the  present  at  least. 
However,  the  committee  reported  that 
the  present  forty  different  varieties  of 
hangers  for  distribution  transformers 
could  just  as  well  be  reduced  to  three 
or  four.  Representatives  of  manufac- 

turing companies  stated  that  such 
standardization  would  be  entirely  agree- 

able to  them. 
Secondary  terminals  or  rigid  terminal 

studs  were  recommended  by  the  com- 

mittee in  place  of  the  present  long  flex- 
able  leads.  Discussion  of  this  seemed 
to  favor  such  a  change. 

Revision  of  General  Order  No.  64  oc- 
cupied the  full  time  of  the  overhead 

construction  rules  committee.  Repre- 
sentatives of  power,  communication, 

and  railway  companies  as  well  as  from 
the  California  Eailroad  Commission 
cooperated  in  this  work.  It  is  hoped 
that  the  work  of  this  committee  can  be 
in  practically  complete  form  in  time  for 
the  March  conclave. 

Book  Revie^vs 

APPLIED  ELECTRICITY  FOR  PRAC- 
TICAL MEN 

By  ARTHUR  J.  ROWLAND.  Second 
edition.  443  pages :  366  figures.  ?2.60. 
Published  by  McGraw-Hill  Book  Com- 

pany, Inc.,  New  York,  N.  Y. 

As  the  title  indicates,  this  book  treats 
the  subject  of  electrical  engineering 
from  the  standpoint  of  the  man  who  in- 

stalls and  operates  electric  circuits  and 
apparatus.  It  adheres  closely  to  the 
phases  of  electrical  theory  which  the 
electrician  engaged  in  practical  work  on 
lighting  and  power  systems  should 
know.  The  fundamental  principles  and 
the  explanation  of  apparatus  presented 
in  this  book  are  only  such  as  are  needed 
to  present  essential  elements. 

The  author  as  educational  director  for 
the  Milwaukee  Electric  Railway  & 
Light  Company  has  seen  the  need  of  a 
book  which  will  assist  electrical  work- 

ers "who  expect  to  make  direct  appli- 
cation of  the  principles  given  them  in 

the  class  room  to  their  daily  work  with 

commercial  circuits  and  machinery." 
Except  where  it  has  a  direct  bearing 
upon  practical  problems,  pure  theory  is 
avoided  and  no  attempt  has  been  made 
to  go  into  the  problems  of  apparatus design. 

The  beginning  of  the  book  treats  of 
the  fundamental  principles  of  electro- 

motive force;  magnets  and  magnetic 

flux;  E.M.F.  in  direct-current  genera- 
tors; drum  armatures  and  multiple- 

polar  machines.  The  principles  of  elec- 
trical heating  and  electric  power  are 

then  treated,  followed  by  direct-current 
systems  of  distribution  and  direct-cur- 

rent motors.  Alternating  currents  are 
then  taken  up  in  the  order  of  alternat- 

ing-current principles ;  transformers ; 
polyphase-current  principles;  alternat- 

ing-current generators ;  motors  and  mis- 
cellaneous alternating-current  machin- 

ery. A  chapter  is  devoted  to  storage 

batteries,  followed  by  chapters  on  elec- 
tric lights,  wire  and  wiring. 

One  good  feature  of  the  book  is  the 
group  of  questions  and  problems  which 
are  given  at  the  end  of  each  of  the 
chapters.  This  book  should  serve  its 
purpose  well.  The  explanations  are 
clear;  the  photographs  and  drawings 
are  good,  and  sufficient  of  the  funda- 

mental principles  are  given  throughout 
to  furnish  practical  electrical  workers 
with  a  good  grounding  in  the  subject. 
In  addition  to  this,  the  book  should 
prove  of  value  to  college  students  of 
electrical  engineering  as  supplementary 

reading  to  the  class-room  work. E.  R.  S. 
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Utah  Company  Officials  Address 
Local  Commercial  Club 

Several  officials  of  the  Utah  Power  & 
Light  Company  were  guests  at  the  an- 

nual banquet  of  the  Boxelder  Commer- 
cial Club  held  at  Brigham  City,  Utah, 

on  the  evening  of  Feb.  12.  P.  M.  Parry, 
commercial  manager,  and  E.  L.  Bourne, 
manager  of  the  advertising  department 
of  that  company,  were  among  the  prin- 

cipal speakers. 
Mr.  Parry  spoke  of  the  importance  of 

the  power  company's  new  Cutler  devel- 
opment on  Bear  River,  to  the  people  of 

Brigham  City  and  surrounding  terri- 
tory. Work  on  this  project,  he  stated, 

will  begin  early  this  spring.  He  also 
gave  an  interesting  account  of  the 
growth  and  development  of  the  electri- 

cal industry  during  the  past  forty-five 
years,  and  predicted  even  more  remark- 

able expansion  in  the  future. 
Mr.  Bourne  discussed  quite  exten- 

sively the  power  company's  activities  in 
the  territory  it  serves.  He  stressed  the 
idea  of  customer-ownership  of  its  pre- 

ferred stock,  bringing  out  the  fact  that 
practically  everj'  person  has  a  certain 
proprietary  interest  in  the  country's 
public  utilities  for  the  reason  that  he  is 
a  depositor  in  a  savings  bank  or  a 
holder  of  policies  in  life  or  fire  insur- 

ance companies  or  both,  and  that  these 
institutions  have  invested  a  consider- 

able amount  of  money  in  public  utility 
securities  as  a  safe  and  profitable  in- 
vestment. 

Mr.  Bourne  described  the  company's 
hydroelectric  system  and  its  operation, 
and  emphasized  the  value  of  its  water- 
storage  facilities  in  providing  adequate 
and  dependable  service  at  all  times.  He 
also  told  of  some  of  the  new  features 
contemplated  for  the  new  Cutler  plant. 
He  predicted  much  increased  activity  in 
all  lines  of  business  in  the  Intermoun- 
tain  section,  and  stated  that  his  com- 

pany's decision  to  proceed  with  the  con- 
struction of  the  Cutler  plant  is  based  on 

its  confidence  in  the  future  of  the  ter- 
ritory. 

Committee  Chairmen  Named  for 
San  Diego  Electric  Club 

The  first  meeting  of  the  San  Diego 
Electric  Club  since  its  annual  election 
was  held  recently,  and  committee  chair- 

men for  the  year  were  named  by  the 
new  president,  Herbert  Rose.  These 
appointments  were  as  follows: 
Programs — William  Boyce,  assisted 

by  W.  A.  Cyr  in  charge  of  program 
cards  and  publicity;  power  company — 
R.  C.  Cavell;  electric  home — Alex 
Schreiber;  army  and  navj'  relations — 
Commander  D.  C.  Webb;  street  railway 
— J.  A.  Moon;  telephone  company — A. 
E.  Scott;  membership — W.  C.  Wurfel; 
back  country  relations — Al  May;  street 
lighting — G.  H.  P.  Dellmann;  better 
wiring— W.  H.  Talbott;  relief— C.  C. 
May. 
New  committees  formed,  with  their 

chairmen,  follow:  Inter-city  relations, 
wth  the  special  purpose  assigned  to  it 
of  associating  the  club  viath  the  electric 
interests  of  the  Southwest  in  any  move- 

ment of  mutual  interest — Ralph  Zink; 

inter-club  relations,  to  cooperate  with 
other  clubs  of  the  city  in  movements  of 
mutual  import — A.  E.  Holloway;  en- 

gineering and  technical — L.  M.  Klauber; 
public  relations — Walter  Wurfel;  city 
government  relations — A.  E.  Jolinstone. 
The  following  chairmen  of  electrical 
committees  were  also  appointed:  Elec- 

trical contractors — J.  F.  Zweiner;  elec- 
trical dealers — E.  C.  Myers;  electrical 

wholesalers — J.  F.  Munro;  electrical 
manufacturers — T.  P.  Chase.  A  com- 

mittee on  sports  and  outings  is  headed 
by  C.  D.  Weiss. 

An  innovation  was  introduced  by  the 

president  in  the  appointment  of  "am- 
bassadors" from  the  club  to  neighboring 

cities.  The  ambassadors  and  their 

posts  follow:  Eddie  Ellis,  Los  An- 
geles; Joe  Lowe,  National  City;  A.  R. 

Whisler,  Oceanside;  W.  E.  Lyon,  El 
Cajon;  C.  P.  Whiteman,  La  Mesa;  W.  A. 
Lambert,  Coronado;  Percy  Fisher,  Es- 
condido;  S.  H.  Messner,  La  Jolla;  W.  W. 
Gibson,    Tiajuana. 

Roger  Ruffin  was  named  sergeant-at- 
arms  and  Austin  Adams,  the  play- 

wright, was  chosen  as  "traveling  chap- 

lain." 

At  the  succeeding  meeting  William 
Boyce,  chairman  of  the  program  com- 

mittee, outlined  the  program  for  the 
year,  assigning  to  each  committee  and 
to  each  ambassador  the  responsibility 

for  one  week's  program,  a  plan  similar 
to  the  one  that  worked  out  successfully 
during  the  preceding  term. 

COMING  EVENTS 

Commercial  National  Section,  N.E.L.A. — 
New  York.  N.  Y. 
March  17-19,  1925 

Southwestern  Public  Service  Association — 
Annual  Convention — Rice  Hotel,  Houston,  Texpg 

May  5-8,  1925 

Electrical  Supply  Jobbers*  Association — 
Annual  Convention — Hot  Springs,  Va. 

June  1-6,  1925 

Associated  Manufacturers  of  Electrical  Supplies — 
Annual   Meeting — Hot  Springs,  Va. 

June   8-13,    1925 

National  Electric  Light  Association — 
Annual  Convention — San  Francisco,  Calif. 

June  15-19,  1925 

Illuminating  Engineers  See  Automo- 
tive Lamp-Testing  Equipment. — At  a 

special  evening  meeting  of  the  San 
Francisco  Bay  Cities  chapter  of  the  Il- 

luminating Engineering  Society,  held  at 
the  University  of  California,  Berkeley, 
on  Feb.  26,  headlight  and  signal  testing 
for  automobiles  was  discussed  bj'  Prof. 
LlewelljTi  Boelter  of  the  university. 
The  testing  equipment  designed  by 
Prof.  Boelter  was  demonstrated,  and 
the  liistory  and  present  status  of  head- 

light regulation  were  discussed.  The 
San  Francisco  chapter  meets  regularly 
at  the  States  Restaurant,  San  Francisco, 
every  Tuesday  at  noon. 

Directors  Elected  by  Society  for 
Electrical  Development. — At  the  annual 
meeting  of  The  Society  for  Electrical 
Development,  held  in  New  York,  Feb.  3, 
four  directors,  each  to  serve  a  four-year 
term,  were  officially  elected.  The  men 
named  are :  J.  F.  Gilchrist,  to  represent 
central  station  interests;  G.  F.  Morri- 

son, to  represent  manufacturing  in- 
terests; F.  D.  Van  Winkle,  to  represent 

jobbing  interests;  and  G.  Fred  Laube, 
to  represent  contractor-dealer  interests. 

Synchronous  Club  of  Los  Angeles 
Shows  Healthy  Growth 

The  200  membership  mark  has  been 
passed  by  the  Synchronous  Club  of  Los 
Angeles,  an  organization  of  men  asso- 

ciated with  the  electrical  industry  in 
that  city.  The  club  was  organized  Aug. 
1,  1915,  with  an  initial  membership  of 
thirteen  and  apparently  has  been  suc- 

cessful in  turning  the  fabled  jinx  into 
a  booster.  According  to  the  constitu- 

tion of  the  club,  its  object  is  to  afford 
the  "commercial  and  technical  better- 

ment of  its  members  through  the  inter- 
change of  ideas  and  experience  and  to 

promote  friendship  and  sociability 

among  the  members." The  society  meets  once  a  month  for 
dinner,  a  more  or  less  technical  talk  and 
a  social  evening.  Once  a  year  the  ac- 

cumulation of  associate  members  that 
have  been  brought  up  to  speed  is 
"sjTichronized"  into  full  membership. 
The  club's  constitution  has  been  recently 
brought  up  to  1925  standards  and  the 
initiation  fee  increased  from  one  to  five 
dollars. 

Present  officers  are:  F.  C.  Webber, 
Southern  California  Edison  Company, 
president;  H.  N.  Beecher,  chief  city 
electrical  inspector,  vice-president;  W. 
G.  Tanner,  Southern  California  Edison 
Company,  secretarj';  J.  R.  Tracey, 
Westinghouse  Electric  &  Manufactur- 

ing Company,  treasurer;  and  T.  P. 
Mosso,  electrical  contractor,  sergeant- at-arms. 

Entertainment  of  excellent  quality  is 
being  provided  by  the  committee  in 
charge,  which  is  composed  of  J.  H.  Pen- 
gilly,  of  Brown  &  Pengilly;  Harry  Roth- 
well,  electrical  contractor;  W.  O.  Far- 
rington,  Garlock  Packing  Company; 
Frank  A.  Short,  Safety  Electric  Pro- 

ducts Company;  R.  H.  Gates  and  N.  B. 
Hinson,  Southern  California  Edison Company. 

Sacramento      Electrical      Society 
Visits  Radio  Station 

Instead  of  the  regular  February 
meeting  of  the  Sacramento  Valley  Elec- 

trical Society  the  members  visited  KGO, 
the  radio  broadcasting  station  of  the 
General  Electric  Company,  and  the 
General  Electric  lamp  works  and  fac- 

tory in  Oakland,  Calif.  A  special  car 
was  attached  to  the  regular  Sacramento 
Short  Line  train  for  the  use  of  the 
members.  They  were  met  at  the  sta- 

tion and  taken  to  the  General  Electric 
factory  in  East  Oakland.  During  the 
noon  hour  the  members  inspected  KGO 
where  a  special  program  was  presented. 
After  this  they  proceeded  to  the  Edison 
lamp  works  where  lunch  was  served  in 
the  company's  cafeteria.  Follomng  a 
short  meeting,  the  society  had  an  op- 

portunity to  go  through  the  lamp  works 
with    competent    guides. 

Vacuum  Cleaner  Men  Meet  in  Spo- 
kane.— Thirty  salesmen  and  officers  of 

The  Washington  Water  Power  Com- 
pany attended  a  banquet  given  in  Spo- 
kane on  Feb.  18  by  R.  B.  Carter,  man- 
ager of  the  Spokane  district  office  of 

the  Eureka  Vacuum  Cleaner  Company. 
Mr.  Carter  told  the  gathering  of  the 
large  volume  of  business  done  last  year 
by  his  office  and  stated  that  the  district 
made  one  of  the  best  showings  in  the 
country.  Other  speakers  were:  R.  B. 
McElroy  of  The  Washington  Water 
Power  Company  and  W.  G.  Stewart  and 
C.  H.  Baldwn  of  the  Eureka  agency. 
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Personals 

R.  N.  Phelan,  for  the  past  year  and 
a  half  secretary-treasurer  of  the  Elec- 

trical Contractors  and  Dealers'  Asso- 
ciation of  Sacramento,  Calif.,  has  been 

appointed  associate  editor  of  the  Jour- 
nal of  Electricity,  effective  Feb.  15.  He 

takes  the  place  left  vacant  by  George 
W.  Barker,  who  has  resigned  to  become 
connected  with  the  headquarters  sales 
staff  of  the  Allied  Industries,  Inc.,  San 
Francisco.  Mr.  Phelan  is  well  kno%vn 
to  the  electrical  industry,  his  former 

position  with  the  contractor-dealers'  as- 

sociation having  kept  liim  in  close  touch 
with  local  activities  and  particularly 
with  matters  of  interest  to  contractors 
and  dealers.  He  was  also  prominently 
identified  with  the  Sacramento  Valley 
Electrical  Society,  which  is  composed 
of  men  from  all  branches  of  the  in- 

dustry, and  prior  to  his  departure  from 
Sacramento  was  elected  secretary  of 
that  organization.  Previous  to  his  con- 

nection with  the  association,  he  was  af- 
filiated with  Latourrette-Fical  Company, 

mechanical  and  electrical  contractors. 
While  in  their  employ  he  acted  as  the 

firm's  general  representative  in  the  San 
Joaquin  Valley,  for  the  most  part  super- 

intending mechanical  and  electrical  con- 
struction. Mr.  Phelan  is  a  graduate  of 

the  University  of  California,  from  which 
he  received  the  degree  of  bachelor  of 
science  in  electrical  engineering. 

Harley  P.  Wilson,  president,  Western 
Power  Corporation  of  New  York  City, 
holding  company  for  the  Great  Western 
Power  Company,  San  Francisco,  and  the 
San  Joaquin  Light  &  Power  Corpora- 

tion, Fresno,  spent  some  time  in  San 
Francisco  recently  on  business  con- 

nected with  the  merger  of  the  latter 
companies. 

Bruno  Barth,  of  the  Southern  Elec- 
trical Company,  C.  C.  Clardy,  secretary, 

Electrical  Exchange,  and  Charles  Stev- 
ens of  the  Pacific  Telephone  &  Tele- 

graph Company,  all  of  San  Diego,  were 
elected  first  vice-president,  second  vice- 
president,  and  secretary-treasurer,  re- 

spectively, of  the  San  Diego  Electric 
Club  at  its  recent  annual  meeting. 

N.  N.  Farr,  Farr  Electric  Company, 
Salt  Lake  City,  was  in  San  Fransico  a 
short  time  ago. 

E.  C.  Headrick,  Denver,  Colo.,  a 
former  chairman  of  the  advisory  com- 

mittee of  the  Electrical  Cooperative 
League  of  that  city,  has  been  re-elected 
the  representative  of  the  Mountain  di- 

vision on  the  executive  board  of  the 

Association  of  Electragists,  Interna- 
tional. 

I.  Elkas,  formerly  district  sales  man- 
ager of  both  the  Chicago  and  St.  Louis 

offices  of  the  Robbins  &  Myers  Com- 
pany, has  been  made  special  represen- 
tative of  the  fan  sales  department  of 

the  Wagner  Electric  Corporation,  St. 
Louis.  L.  L.  Goding  has  been  appointed 
manager  of  the  department. 

J.  W.  Redpath,  formerly  secretary  of 
the  California  State  Association  of 
Electrical  Contractors  and  Dealers,  has 
joined  the  sales  staff  of  George  A.  Gray 

Company,  manufacturers'  agents  of  San Francisco. 
Harry  B.  Sewell,  manager  at  Belling- 

ham.  Wash.,  for  the  Puget  Sound  Power 
&  Light  Company,  Seattle,  recently  ad- 

dressed the  KJ^^•anis  Club  of  Bellingham 
on  the  Baker  River  power  project  now 
under  development  by  his  company. 

George  W.  Wise,  former  purchasing 
agent  of  the  Butte  Electric  Supply  Com- 

pany, Butte,  Mont.,  has  announced  his 
determination  to  enter  into  business  in 
Seattle  and  make  his  permanent  home 
there. 

E.  P.  Schaefer,  since  1922  San  Joaquin 
Valley  representative  of  the  Wholesale 
Electric  Company,  San  Francisco,  has 
been  made  purchasing  agent  for  that 
company  and  in  the  future  will  be  lo- 

cated at  the  home  office,  817  Misison 
Street. 

Franklin  Heywood,  formerly  in  the 
electrical  and  radio  business  in  Aus- 

tralia and  England  and  more  recently 
in  Los  Angeles,  has  been  appointed 
representative  in  the  San  Joaquin  Val- 

ley for  the  Wholesale  Electric  Supply 
Company,  San  Francisco. 

N.  W.  Averill,  of  the  Electric  Storage 
Battery  Company  of  Los  Angeles,  was 
a  visitor  to  San  Diego  recently,  attend- 

ing the  opening  meeting  of  the  Electric 
Club  for  the  year.  Other  guests  from 
out  of  town  were  John  Black,  of  the 
telephone  company  in  Pasadena,  Edgar 
E.  Allen,  of  Los  Angeles,  and  Felix 
Mezinard,  of  the  Victor  Welding  Com- 

pany, Los  Angeles. 
L.  A.  Hobbs,  engaged  in  the  lighting 

fixture  business  in  Los  Angeles,  made  a 
trip  to  San  Francisco  a  short  while  ago. 

E.  S.  Hawkins,  prominent  journeyman 
electrician  in  Denver,  is  serving  as  a 
representative  from  Denver  County  in 
the  Colorado  legislature  and  holds  a 
number  of  prominent  committee  ap- 

pointments. He  is  the  sponsor  of  a 
standardized  lighting  code  which  has 
the  backing  of  Colorado  electrical  in- 
terests. 

C.  C.  Shaw,  Lalley  Electric  Company, 
Fresno,  Calif.,  recently  paid  a  visit  to 
San  Francisco. 

M.  M.  Boring,  General  Electric  Com- 
pany, Schenectady,  N.  Y.,  was  among 

recent  visitors  in  San  Francisco. 
F.  N.  Averill,  Fobes  Supply  Company, 

Portland,  recently  visited  San  Fran- cisco. 

George  W.  Famham,  for  a  number  of 
years  traveling  representative  of  the 
McGraw-Hill  Book  Company,  Inc.,  New 
York,  engaged  in  calling  upon  college 
professors,  has  been  made  manager  of 
that  company's  educational  department. 
Franklin  B.  Hanley,  formerly  instructor 
in  geology,  Washington  University,  St. 
Louis,  succeeds  Mr.  Famham. 

A.  F.  Wakefield,  for  the  past  two 
years  a  vice-president  of  the  Wakefield 
Brass  Company,  Vermillion,  Ohio,  has 
been  promoted  to  the  position  of  gen- 

eral manager,  taking  over  the  bulk  of 
the  executive  work  formerly  handled  by 
F.  W.  Wakefield,  president  of  the  com- 

pany. 
Fred  Clark,  of  the  New  York  office  of 

the  Western  Electric  Company,  and  L. 

W.  Abbott,  of  the  company's  Chicago 
branch,  recently  visited  San  Francisco. 

H.  L.  Barker,  vice-president  and  gen- 
eral manager,  The  Meadows  Manufac- 

turing Company,  Bloomington,  111.,  was 
a  recent  visitor  on  the  Pacific  Coast. 

During  his  trip  he  conferred  with  va- 
rious sales  representatives  of  the company. 

Henry  L.  Doherty,  president,  Doherty 
Operating  Company,  New  York,  was 
one  of  those  who  recently  visited  San 
Francisco. 

Oliver  B.  Lyman,  manufacturers' 
agent  of  San  Francisco,  recently  re- 

turned to  that  city  after  a  trip  East. 
To  the  lines  he  already  handles  he  has 
added  those  of  the  Burke  Electric  Com- 

pany, Erie,  Pa.,  Burndy  Engineering 
Company,  Inc.,  New  York,  and  the  Met- 

ropolitan Device  Corporation,  Brooklyn, 
N.  Y. 

Dwight  Ware,  of  the  Puget  Sound 
Power  &  Light  Securities  Company, 
Seattle,  Wash.,  has  been  advanced  to 
the  position  of  manager  of  that  com- 

pany since  the  death  of  Frank  Dabney, 
former  manager.  This  company  was 
organized  a  few  years  ago  to  sell  the 
securities  of  the  Puget  Sound  Power  & 
Light  Company,  Seattle.  Mr.  Ware  was 
born  in  Boston,  Mass.,  in  1885,  and  re- 

ceived his  education  at  the  Volkmann 
School  in  that  city.  In  1904  he  entered 
the  bond  business  in  Boston,  remaining 
until  March,  1906,  when  he  went  to 
Seattle,  entering  the  employ  of  the 
Seattle  Electric  Company,  one  of  the 
predecessors  of  the  Puget  Sound  Power 
&  Light  Company.  With  the  exception 
of  a  year  and  a  half  spent  in  the  sales 

department  of  the  Minneapolis  General 
Electric  Company,  a  few  years  with 
bond  and  real  estate  firms  in  Seattle,  and 
a  vear  and  a  half  in  the  Navy  during 

the  World  War,  Mr.  Ware  has  been  as- sociated with  the  Puget  Sound  Power  & 
Light  Company  and  the  Puget  Sound 
Power  &  Light  Securities  Company.  He 
began  \vith  an  accounting  position,  was 
promoted  into  the  power  sales  division and  thence  to  his  present  post. 
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A.  G.  Wishon,  since  1920  vice-presi- 
dent and  managing  director  of  the  San 

Joaquin  Light  &  Power  Corporation, 
Fresno,  Calif.,  has  been  named  presi- 

dent of  that  company.  He  succeeds 
Wm.  G.  Kerckhoff,  whose  resignation 
was  tendered  upon  the  purchase  of  the 
controlling  interest  in  the  San  Joaquin 
company  by  the  Western  Power  Corpor- 

ation of  New  York  in  the  early  part  of 
this  year.  Mr.  Wishon  is  a  pioneer  in 
the  field  of  hydroelectric  development 
and  has  been  closely  associated  with 
the  San  Joaquin  company  since  its  earl- 

iest stages.  He  came  to  California  in 
1889,  and  four  years  later  opened  an 
office  in  Tulare,  engaging  in  the  real 
estate,  fire  and  life  insurance  business. 
The  possibilities  of  power  development 
and  transmission  interested  him  in- 

tensely, and  he  planned  to  erect  a  power 

plant  on  the  Kaweah  Kiver  to  develop 
energy  for  pumping  water  for  irriga- 

tion. After  persistent  effort  and  hard 
work,  the  necessary  capital  was  se- 

cured, and  work  on  the  project  began  in 
1895.  However,  because  of  the  advance- 

ment made  in  the  transmission  of  elec- 
tricity, the  project  was  abandoned  in 

1896  and  another  started  at  the  site 
of  the  present  Mt.  Whitney  No.  1  plant, 
about  31  miles  from  Visalia,  where 
more  power  could  be  developed  at  lower 
cost.  After  another  search  for  capital 
and  much  hard  work  the  new  plant  was 
started  June  30,  1899,  just  a  short  time 
after  the  organization  of  the  Mt.  Whit- 

ney Power  Company.  Mr.  Wishon  re- 
mained as  general  manager  of  this 

company  until  1902  when  he  became  in- 
terested in  a  new  power  project  on  the 

Tule  River.  In  promoting  this  new  de- 
velopment he  interested  A.  C.  Balch, 

Wm.  G.  Kerckhoff,  and  other  capitalists 
with  the  result  that  the  San  Joaquin 
Electric  Company,  which  was  in  the 
liands  of  a  receiver,  was  purchased, 
and  Mr.  Wishon  became  manager. 
Since  that  time  he  has  seen  the  business 
grow  from  one  power  house  of  2,000 
hp.,  serving  two  cities,  into  the  San 
Joaquin  Light  &  Power  Corporation, 
with  a  system  of  fourteen  power  houses 
of  185,000  hp.  serving  187  cities  and 
towns  in  ten  counties.  Mr.  Wishon  was 
bom  at  Coppeges  Mill,  Mo.,  in  1858, 
and  his  education  was  completed  in  the 
Missouri  School  of  Mines  at  Rolla. 
Wm.  G.  Boyce,  of  the  Philip  Mayer 

Company  and  chairman  of  the  program 
committee  of  the  San  Diego  Electric 
Club,  made  a  business  trip  to  Los  An- 

geles early  in  February. 

Thomas  Duncan,  president  of  the 
Duncan  Meter  Company,  La  Fayette, 
Ind.,  while  wintering'  in  Los  Angeles, 
recently  made  a  sightseeing  tour  of 
San  Diego  and  points  south.  Wm.  Tal- 
bott,  of  the  meter  department,  San 
Diego  Consolidated  Gas  &  Electric 
Company,  acted  as  guide  while  Mr. 
Duncan  was  in  San  Diego,  and  M.  P. 
Barbachano,  president  of  the  Lower 
California  Light  &  Power  Company, 
served  in  that  capacity  on  the  other 
side  of  the  border. 

C.  A.  Russell,  formerly  with  the  Pa- 
cific Gas  and  Electric  Company,  San 

Francisco,  has  resigned  to  become  dis- 
trict manager  of  the  Edward  J.  Power 

Company,  electric  heating  specialists  of 
that  city.  His  offices  are  in  the  Build- 

ing Materials  Exhibit. 
P.  Harry  Byrne,  formerly  manager 

of  the  electrical  department  of  the 
Larsen  Heating,  Plumbing  &  Electrical 
Company,  Denver,  has  organized  the 
Byrne  Electric  Company  with  tempo- 

rary headquarters  at  965  Madison 
Street.  The  business  for  the  present 
will  be  limited  to  contracting.  The  Lar- 

sen company  has  discontinued  its  elec- 
tric department. 

W.  C.  Brown,  of  the  engineering  de- 
partment of  the  National  Lamp  Works, 

Nela  Park,  Cleveland,  recently  spoke 
in  San  Francisco  before  the  San  Fran- 

cisco Bay  Cities  chapter  of  the  Illum- 
inating Engineering  Society  on  "Au- 

tomotive Lighting." U.  G.  Trowbridge,  electrical  engineer, 
formerly  with  the  Bureau  of  Power  & 
Light,  Los  Angeles,  has  joined  the  or- 

ganization of  the  Southern  Electrical 
Company  in  San  Diego,  as  head  of  the 
motor  sales  department. 

Ernest  McCleary,  of  the  McCleary- 
Harmon  Company,  Detroit,  Mich.,  for- 

merly president  of  the  National  Asso- 
ciation of  Electrical  Contractors  and 

in  direct  service  with  that  association 
until  1916,  has  been  elected  executive 
committeeman  of  the  Association  of 

Electragists  from  the  Great  Lakes  di- 
vision. Mr.  McCleary,  accompanied  by 

Mrs.  McCleary,  while  on  a  pleasure 
tour  of  the  country,  recently  visited 
San  Francisco. 

C.  D.  Weiss,  superintendent  of  shops, 
stores  .and  transportation  for  the  San 
Diego  Consolidated  Gas  &  Electric 
Company,  recently  attended  the  pur- 

chasing and  stores  committee  meeting 
in  Fresno  as  representative  of  the 
southern  company. 

A.  W.  Leonard,  president,  and  H.  J. 
Gille,  general  sales  manager,  of  the 
Puget  Sound  Power  &  Light  Company, 
Seattle,  recently  made  a  business  trip 
to  San  Francisco. 

Leo  J.  O'Brien,  formerly  range  sales- 
man for  the  Pacific  Gas  and  Electric 

Company,  San  Francisco,  has  become 
affiliated  with  the  Great  Western  Power 

Company  of  that  city  in  the  same  ca- 
pacity. 
W.  G.  Vincent,  vice-president  and 

executive  engineer,  Pacific  Gas  and 
Electric  Company,  San  Francisco,  re- 

cently spent  some  time  in  New  York  in 
conference  with  officials  of  the  National 
Electric  Light  Association  on  matters 
relating  to  that  organziation. 

P.  R.  Kohnstamm,  manager  appliance 

sales,  Westinghouse  Electric  &  Manu- 
facturing Company,  Mansfield,  Ohio,  is 

making  a  circuit  of  the  company's  dis- trict offices.  He  recently  spoke  in  San 
Francisco  before  the  salesmen  of  the 

Westinghouse  Company  and  Fobes  Sup- 
ply Company  in  that  city. 

W.  D'Arcy  Ryan,  director  of  illum- 
ination. General  Electric  Company, 

Schenectady,  N.  Y.,  recently  delivered 
in  Seattle  an  address,  illustrated  by 
colored  lantern  slides,  in  which  he 
traced  the  history  of  illumination  from 
its  earliest  period  to  the  present  time. 
The  occasion  was  a  pre-view  of  the 
lighting  effects  to  be  used  during  the 
coming  Knights  Templar  conclave  in that  city. 

R.  D.  Evans,  general  engineer,  West- 
inghouse Electric  &  Manufacturing 

Company,  East  Pittsburgh,  Pa.,  special- 
ist on  transmission  and  inductive  co- 

ordination between  power  and  communi- 
cation circuits,  recently  visited  San 

Francisco  and  Los  Angeles.  He  was 
accompanied  by  O.  B.  French,  of  the  en- 

gineering department  at  East  Pitts- 
burgh, a  specialist  on  the  oscillograph. 

G.  A.  Sawin,  assistant  manager  of  the 

supply  department,  Westinghouse  Elec- tric &  Manufacturing  Company,  East 
Pittsburgh,  was  recently  in  the  Pacific 
Northwest  on  an  inspection  tour  of  the 
company's  territory. 

George  W.  Bixler,  manager  of  the 

publicity  department  of  the  Public  Ser- 
vice Company  of  Colorado,  Denver,  died 

suddenly  Feb.  20,  about  a  week  after 
the  performance  of  a  major  operation 
from  which  it  was  thought  he  was  re- 

covering. He  has  been  in  the  service 
of  the  Denver  central  station  since  his 
entry  into  the  commercial  department 
in  1905;  later  he  was  transferred  to 
the  adjusting  department.  For  sonie 
time  he  was  engaged  actively  in  public 
relations  work.  Mr.  Bixler  was  a  for- 

mer secretary  of  the  electrical  bureau 
of   the    Denver    Civic    and    Commercial 

Association  and  a  former  director  of 

the  advertising  bureau  of  that  organiza- 
tion. He  was  a  member  of  the  Eocky 

Mountain  Committee  on  Public  Utility 
Information  and  was  serving  as  presi- 

dent of  the  Denver  Advertising  Club 
at  the  time  of  his  death.  He  was  a 
native  of  Illinois. 

Robert  McF.  Doble,  a  hydroelectric 
engineer  formerly  prominent  in  Denver, 
died  in  San  Francisco,  Feb.  14. 
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TRADE   NOTES 

The  Connecticut  Electric  Manufactur- 
ing Company,  Bridgeport,  Conn.,  manu- 

facturer of  wiring  devices,  has  issued 
recently  a  pamphlet  in  five  colors  illus- 

trating its  new  line  of  Connecticut- 
Bakelite  wiring  devices. 

The  Electric  Controller  &  Manufac- 
ing  Company,  Cleveland,  Ohio,  has  pub- 

lished Bulletin  No.  1047,  describing  the 
EC&M  high-voltage  automatic  compen- 

sator for  2,300-volt  sqtiirrel  cage  a.c. 
motors.  This  compensator  provides 
complete  safety  for  the  operator  as  well 
as  for  the  electrical  equipment,  it  is 
claimed. 

The  Baker  Manufacturing  Company, 
Portland,  in  competition  with  fixture 
manufacturers  of  the  East  and  Pacific 
Coast,  has  been  awarded  the  contract 
for  furnishing  the  lighting  fixtures  for 
the  new  Hotel  Winthrop,  Tacoma, 
Wash.  The  contract  provides  for  1,700 
lighting  fixtures  amounting  to  approxi- 

mately $30,000,  exclusive  of  lamps. 
Worthington  Pump  and  Machinery 

Corporation,  New  York,  has  announced 
the  publication  of  Bulletin  W-607, 
"Worthington  Centrifugal  Pumps  Serv- 

ing Every  Industry." 
The  Roger  Electric  Fixture  Com- 

pany, recently  incorporated,  has  opened 
sales  and  display  rooms  at  4354  Moneta 
Avenue,  Los  Angeles.  The  concern 
specializes  in  the  manufacture  and  dis- 

tribution of  electrical  fixtures.  V.  C. 
Mitton  is  general  manager. 
Brown  &  Pengilly,  Inc.,  Los  Angeles, 

electrical  engineers  and  manufacturers 
of  panel  boards,  power  switchboards, 
safety  switches  and  like  equipment,  has 
announced  the  appointment  of  C.  H. 
Talmage,  formerly  manager  of  the 
Western  Electric  Company,  Salt  Lake 
City,  as  sales  manager. 

The  C.  C.  Langevin  Company  has  re- 
cently been  formed  by  C.  C.  Langevin, 

formerly  with  the  Atlantic  Pacific 
Agencies  Corporation,  San  Francisco. 
The  concern,  which  is  the  exclusive  Pa- 

cific Coast  representative  of  the  General 
Radio  Company,  Cambridge,  Mass.,  has 
opened  ofiices  in  the  Monadnock  Build- 

ing, San  Francisco,  Terminal  Sales 
Building,  Seattle,  and  Calo  Building, 
Los  Angeles. 
The  Pan-American  Union  Trading 

Company,  Ltd.,  jobber-dealer  in  elec- 
trical and  radio  equipment,  has  re- 

moved from  918  South  Vermont 
Avenue,  Los  Angeles,  to  more  spacious 
quarters  at  762  South  Vermont  Avenue. 

Curtis  Lighting  of  California,  Inc.,  is 
the  name  of  a  new  lighting  company 
recently  incorporated  by  Curtis  Light- 

ing, Inc.,  Chicago,  in  order  to  enlarge 
and  further  facilitate  operations  in  the 
States  of  California,  Utah,  Nevada  and 
Arizona.  Offices  are  located  at  3113 
West  Sixth  Street,  Los  Angeles,  and 
officers  of  the  new  company  are  A.  D. 
Curtis,  president;  Fred  S.  Mills,  vice- 
president,  and  F.  E.  Hastings,  treasurer. 

The  P.  W.  Wakefield  Brass  Company, 
Vermihon,  Ohio,  has  announced  the 
completion  of  its  new  factory  building 
which  replaces  the  one  destroyed  by  fire 
Dec.  4  last.  The  new  unit  is  60x160  ft., 
one  story,  standard  concrete  and  steel 
construction. 

Birkel  &  Le  Gassick  Company,  elec- 
trical jobbers,  765  Santa  Monica  Boule- 
vard, Santa  Monica,  Calif.,  has  pur- 

chased a  100xl50-ft.  lot  in  the  industrial 
district  of  that  city  and  started  the 
erection  of  a  50xl20-ft.  warehouse  and 
sales  room. 

Ne  Page,  McKenny  Company,  Ar- 
mour Building,  Seattle,  on  a  bid  of 

$25,938,  received  the  contract  for  clus- 
ter lighting  system  on  East  and  North 

45th  Streets,  Seattle.  This  was  the  low- 
est of  six  bids  submitted. 

J.  G.  Pomeroy  Company  of  Los  An- 
geles has  opened  a  branch  office  and 

warehouse  at  51  Federal  Street,  San 
Francisco,  with  Grover  A.  Anderson, 
formerly  sales  manager  of  the  Electric 
Appliance  Company,  in  charge.  Com- 

plete stocks  of  all  lines  represented  will 
be  carried  to  accommodate  the  demands 
of  the  territory.  The  concern  repre- 

sents the  following  factories:  Rome 
Wire  Company,  Rome,  N.  Y.;  M.  B.  Aus- 

tin Company,  Chicago;  Edwards  &  Com- 
pany, New  York;  McGill  Manufacturing 

Company,  Valparaiso,  Ind.;  American 
Tube  &  Pipe  Bending  Company,  Cleve- 

land; Federal  Porcelain  Company, 
Carey,  Ind.,  and  Columbia  Metal  Box 
Company,  New  York. 

The  Arrow  Electric  Company,  Hart- 
fard,  Conn.,  has  announced  a  new 
Arrow  product,  a  shallow  canopy 
switch,  some  of  the  advantages  of  which 
are:  Bakelite  base  only  5/16  in.  deep, 
ratchet  handle  that  cannot  vibrate  loose 
or  become  lost,  and  Glo-tip  added  that 
makes  device  luminous.  The  switch  can 
be  installed  without  removal  of  the 
handle. 

The     American     Resistor     Company, 
Milwaukee,  has  announced  the  opening 
of  the  following  branch  offices:  Ameri- 

can Resistor  Company,  46  Dey  Street, 
New  York;  917  Packard  Building,  Phil- 

adelphia, and  802  Title  Insurance  Build- 
ing, Los  Angeles;  British  Resistor  Com- 

pany, Aintree,  Liverpool,  England; 
Kummler  &  Matter,  Aarau,  Switzerland. 

The  Condit  Electrical  Manufacturing 
Company,  South  Boston,  has  recently 
issued  the  following  bulletins:  No.  458, 
"Switch  Houses  for  Indoor  and  Outdoor 
Service;"  N(>.  456-2,  "Electrically-Oper- 

ated Mechanism  for  Automatic  Closing 
and  Reclosing  of  Oil  Switches  and  Cir- 

cuit Breakers;"  No.  423-3,  "Type  Y  Line 
Oil  Switches  and  Circuit  Breakers." 
The  Federal  Porcelain  Company, 

Carey,  Ohio,  has  recently  issued  a  con- 
densed catalog,  wliich  contains  complete 

statistical  data,  including  list  prices, 
weights,  barrel  quantities,  dimensions, 
wire-carrying  capacities,  and  similar 
information  on  all  items  of  standard 
porcelain  most  commonly  in  demand. 
This  information  is  compressed  into  the 
space  of  a  four-page  folder,  10  x  8% 
in.  in  size,  properly  punched  to  fit  stan- 

dard E.S.J.A.  salesmen's  binders. 
The  Signal  Electric  Manufacturing 

Company,  Menominee,  Mich.,  has  re- 
cently acquired  the  Marinette  Electric 

Corporation,  Marinette,  Wis.,  which 
manufactures  radiophone  headsets.  The 
latter  company  will  continue  to  operate 
under  its  own  name,  but  officers  of  the 
former  company  will  direct  both  organ- 
izations. 

The  Hisey-Wolf  Machine  Company, 
Cincinnati,  has  recently  issued  Bulletin 
No.  1582  describing  four  new  types  of 
motor-driven  combination  grinding  and 
buffing  machines,  all  regularly  made  for 
alternating  and  direct  current.  The 
bulletin  will  be  mailed  to  the  trade  up- 

on request. 
The  Reliable  Electric  Company,  2720 

Larimer  Street,  Denver,  has  moved  to 
1532   Hooker   Street  in  that   city. 

This  serious  group  (on  the  two  edges)  depicts,  not  the  Three  Fates,  but  rather  "Bill"  Talbott 
and  M.  P.  Barbachano  bearing  up  under  the  great  responsibility  of  guiding  Thomas  Duncan,  presi- 

dent of  the  Duncan  Meter  Company,  on  a  sightseeing  tour  of  "quaint  old  Mexico."  "Bill"  Talbott, 
superintendent  of  the  electric  meter  department  of  the  San  Diego  Consolidated  Gas  &  Electric  Com- 

pany, shows  characteristic  sang  froid  in  the  responsibilities  of  entertainment.  M.  P.  Barbachano, 
who  is  the  monarch  of  all  he  surveys  in  Baja  California  as  president  and  general  manager  of  the 
Lower    California    Light    &    Power    Company,    also    seems    at    home    with    the    Foreign    Club    as    a 

background. 
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How  Shall  We  Gage 
Our  Usefulness? 

AN  actor,  a  speaker  or  a  musician  can  tell 
whether  he  is  making  an  impression 

upon  his  audience  by  the  amount  of  applause 
he  receives.  If  his  lines  are  funny  or  his 
speech  stirs  his  auditors  or  his  music  is  in- 

spiring, he  is  immediately  aware  of  the  fact. 
With  the  editors  of  a  paper  like  the  Journal 
of  Electricity  it  is  entirely  different.  They 
are  speaking  to  a  scattered  audience,  never 
assembled  in  a  group.  The  material  appear- 

ing in  the  book  seldom  can  be  witty  or  in- 
spirational. It  deals  largely  with  hard  busi- 

ness facts  or  important  news.  Consequently 
there  are  few  barometers  by  which  the 
editors  can  gage  the  effect  the  magazine  is 
having  on  its  readers.  Occasionally,  however, 
letters  are  received  in  which  a  reader  defi- 

nitely gives  his  impression  of  the  magazine. 
The  following  are  typical  of  a  number  which 
have  been  received  recently. 

"I  consider  the  Journal  of  Electricity  the 
outstanding  trade  journal  of  the  country  for 

those  whose  interests  parallel  mine." 
Manager,  Power  Sales  Department. 

"I  consider  the  Journal  a  necessity  for  men 
in  our  business  who  wish  to  keep  abreast  of 
the  development  and  in  touch  with  the  local 

situation." Vice-pres.  &  Asst.  Gen.  Mgr. 

"I  have  the  Journal  of  Electricity  pur- 
posely sent  to  my  home  in  order  that  I  may 

find  time  to  read  it,  and  it  is  the  only  elec- 
trical magazine  that  I  consistently  read." President. 

"The  Journal  is  doing  a  useful  work  in  its 
field  and  I  believe  it  is  much  appreciated  and 
is  received  with  hearty  enthusiasm  by  those 

engaged  in  the  utility  game." Vice-President  in  Charge 
of  Engineering. 
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Are  You  Getting  Your  Share 
Of  This  Business? 

The  growing  industrial  plant  is  a  steady  buyer  of  electrical  sup- 
plies whose  business  every  electrical  dealer  should  try  for.  One  sure 

way  to  make  the  industrial  plant  a  satisfied  customer  is  for  you  to 
recommend  and  install  equipment  that  will  give  troubleproof  service 
under  the  hardest  conditions  of  service. 

nURACORD 
Reg.  U.  S.  Pat.  Off. 

is  a  tough,  long  wearing  cord  that  is  ideal  for  industrial  work.  It  has 
a  rugged  cover  which  resists  jerks  and  strains,  and  prevents  the 
copper  stretching  and  breaking.  This  cover  is  also  impregnated  to 
resist  water,  oil  and  abrasion — the  three  evils  which  most  frequently 
cause  the  breakdown  of  portable  cord  in  industrial  plants. 

DURACORD  is  made  in  all  standard  sizes  ranging  from  the 
largest  size  required  for  a  magnetic  crane  to  the  smaller  sizes  used 
on  extension  lamps.  You  can  therefore  secure  DURACORD  to  fill 
every  cord  requirement  of  your  industrial  customers. 

TUBULAR  WOVEN  FABRIC  CO.  Pawtucket,  R.  I. 
Pacific  Coast  Representatives 

Allied  Industries,  Inc. 
San  Francisco 
455  Second  St, 

Seattle 
532  First  Ave.  So. 

Los  Angeles 
1256  Factory  Place 

Portland,  Ore. 
53  Fourth  St. 
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EDITORIAL 

President  Coolidge  Reiterates  Stand 
Against  Government  Ownership 

THERE  can  be  no  doubt  as  to  the  attitude  of  the 
administration  toward  government  ownership 

and  operation  of  public  utihties.  The  platform  upon 
which  President  Coolidge  was  swept  into  office  was 
clear  enough  on  this  point.  Now  comes  the  inaug- 

ural address  on  March  4  last,  in  which  the  president 

said,  "There  was  a  manifestation  of  such  faith  in  the 
integrity  of  the  courts  that  we  can  consider  that  is- 

sue rejected  for  some  time  to  come.  Likewise,  the 
policy  of  public  ownership  of  railroads  and  certain 
electric  utilities  met  with  unmistakable  defeat.  The 

people  declared  that  they  wanted  *  *  *  independence 
and  freedom  continued  and  supported  by  having  the 
ownership  and  control  of  their  property,  not  in  the 

government  but  in  their  own  hands." 
It  is  not  surprising,  therefore,  that  industrial 

America  is  responding  to  the  encouragement  con- 
veyed by  such  assurances  by  inaugurating  develop- 
ments and  improvements  that  promise  to  establish 

new  records.  The  idea  of  offering  to  promote  the 
material  welfare  of  the  people  by  killing  the  initia- 

tive that  creates  opportunity  for  the  people  seems  to 
have  failed  to  register  with  the  majority,  for  which 
may  we  be  truly  thankful.  The  sound  underlying 
common  sense  of  the  majority  of  the  American  peo- 

ple may  be  relied  upon  with  a  certain  confidence,  if 
they  are  informed  as  to  the  facts  of  the  issues  in- 

volved. The  real  problem  lies  in  informing  the 
people. 

Appliances  That  Lie  On  the  Shelf,  Tra-La, 
Have  Something  to  Do  With  the  Case 

JUST  for  the  fun  of  it,  someone  ought  to  take  the 
time  to  make  a  thorough  survey  of  the  homes 

within  a  supposedly  electrified  area,  the  sole  objec- 
tive of  that  survey  to  find  out : 

"How  many  electrical  appliances  are  there  on 
closet  shelves  or  in  the  attic  of  so-called  electrified 
homes — that  is,  homes  wired  for  electricity?  and 

"Why  are  they  there?" 
As  in  all  good  0.  Henry  stories,  the  "kick"  is  in 

the  last  line.  "Why  are  they  there?"     Indeed,  yes. 
Is  it  because  the  home  has  no  convenience  outlets, 

and  that  the  appliance, — by  the  time  a  globe  is 
screwed  out  of  its  socket,  a  double  plug  screwed  in, 
amid  encircling  glassware — is  really  an  electrical  in- 

convenience? Then  the  remedy  is  to  be  sought  in 
making  electricity  painlessly  accessible,  through 
modern  wiring. 

Is  it  because  consumption  of  electricity  is  feared, 
lest  the  bill  be  too  high?  Then  it  is  convenience  and 
cleanliness  that  must  be  sold. 

Is  it  because  the  appliance  has  been  over-rated  to 

the  customer  and,  having  been  "stung,"  as  he  thinks, 
he  does  not  want  to  use  it?  Then  his  misapprehen- 

sion must  be  allayed  and  his  confidence  slowly  built 
up  to  par. 

It  may  be  because  the  housewife  is  a  creature  of 

habit,  old-fashioned,  one  who  just  will  not  adjust 
herself  to  the  use  of  the  labor-saving  device,  pre- 

ferring to  use  the  methods  of  her  grandmother.  Her 
case  is  almost,  but  not  quite,  hopeless.  She  is  a  hard 
and  unyielding  customer,  but  persistence  in  the 
demonstration  of  its  usefulness  may  win  her  in  the end. 

Or  is  it  that  most  subtle  of  reasons,  the  hardest 
to  discover  and  the  simplest  to  remedy  ?  Something 
has  gone  wrong  with  the  appliance.  Maybe  the  in- 

sulation on  the  cord  has  worn  out,  something  as 
simple  as  that.  The  cord  shorted  and  blew  a  fuse. 
In  fear,  the  housewife,  feeling  that  she  has  some- 

how done  something  wrong,  calls  the  power  com- 
pany, vaguely  saying  that  the  lights  have  gone  out. 

Meanwhile  she  has  stowed  the  offending  appliance  on 
the  closet  shelf  or  up  in  the  attic  lest  the  trouble- 
man  discover  it  when  he  arrives,  and  blame  the 
trouble  on  that  particular  iron  or  percolator.  Maybe 
she  has  had  a  previous  experience  with  a  gruff  chap 

who  made  a  remark  something  like  this,  "Were  you 
using  that  thing?     No  wonder  she  blew." 
Anyway  the  appliance  has  gone  on  the  shelf,  and 

it  will  probably  stay  there  for  several  weeks,  or 
months,  before  she  will  venture,  furtively,  to  bring 
it  out  again  and  hook  it  up  to  the  line.  All  that 
time  the  appliance  is  a  dead  loss  to  the  central 
station. 

The  matter  of  servicing  appliances  is  a  delicate 
one.  It  is  ground  th^'i;  a  suggester  treads  upon 
lightly.  But  as  long  as  the  appliance  lies  on  the 
shelf  unused  for  want  of  intelligent  and  courteous 
servicing,  it  might  as  well  never  have  been  sold.  It 
is  a  potential  source  of  revenue  that  has  been  hidden 
away.  Moreover,  it  is  pretty  apt  to  be  an  influence 
which  makes  that  housewife  timid  about  buying  any 

new  or  different  type  current-consuming  device — 
another  potential  source  of  revenue  dammed  up. 

The  appliance  that  lies  on  the  shelf,  tra-la,  is  an 
important  point  in  the  case.  The  sale  of  an  ap- 

pliance is  not  complete  when  it  is  merely  put  on  the 

line.    It  must  be  kept  on  that  line  to  be  I'eally  sold. 
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Another  Congressional  Excursion 
to   the   Colorado  River 

NEWS  comes  from  Washington  that  another 
august  body  of  United  States  senators  and 

representatives  shortly  will  visit  Arizona  for  the 
express  purpose  of  viewing  the  Colorado  River  and 
investigating  the  various  phases  of  that  stream  with 

reference  to  the  government's  participation  in  its  de- 
velopment. This  time  investigation  of  the  all- 

American  canal  and. the  Boulder  Canyon  dam  are 
excuses  for  a  junketing  trip. 

What  the  people  of  the  West  desire  with  reference 
to  the  Colorado  River  are  not  excursions  nor  investi- 

gations. They  want  action;  action  by  the  states 
concerned  with  the  Colorado  River  compact;  action 
by  Congress  on  some  of  the  legislative  phases  of  the 
problem. 

Any  number  of  investigations,  surveys  and  studies 
of  the  river  in  all  its  phases  have  been  made  during 
the  past  decade.  Many  parties  of  Congressmen  have 
visited  the  river  and  been  impressed  by  its  latent 
power.  Sufficient  data  are  available  to  furnish  any 
Congressional  committee  with  all  the  information  it 
could  possibly  need  in  formulating  plans  or  reaching 

a  decision,  without  making  a  trip  fi'om  Washington 
for  a  glimpse  of  the  Grand  Canyon.  But  then  the 
present  bill  against  the  river  for  junketing  trips,  in- 

vestigations and  surveys  is  probably  so  large  that 
a  few  thousand  dollars  for  another  Congressional 
excursion  will  not  add  much  to  the  total. 

Life  in  a  California 
Construction  Camp 

(('"pO  see  ourselves  as  others  see  us"  is  usually 
-1-  amusing,  and  to  those  in  search  of  mental  re- 

laxation we  commend  at  least  one  article  of  a  series 

by  T.  B.  Ross  in  our  English  contemporary,  "The 
Electrical  Review,"  which  deals  mainly  with  living 
conditions  at  the  Big  Creek  construction  camps  of 
the  Southern  California  Edison  Company,  as  viewed 
through  foreign  eyes.  Our  guest  from  overseas  de- 

scribes the  details  with  such  minuteness  that  no 

difficulty  is  experienced  in  picturing  the  scene.  Brit- 
ish society  distinctions  were  completely  ignored. 

"There  is  no  distinction  of  class  when  taking  one's 
seat  at  table,"  Mr.  Ross  remarks  with  peeved  indig- 

nation. He  adds  that  "Americans  are,  I  should  say, 
the  fastest  eaters  in  the  world.  I  and  some  of  my  own 
camp  pals  from  home  had  often  only  just  started  a 

meal  when  the  'roughnecks'  were  leaving  their  seats 
after  a  hearty  and  full  meal."  Yes;  not  only  fast 
eaters  but  fast  workers,  too;  otherwise  our  critic 

would  have  gone  elsewhere  for  data  on  "The  World's 
Largest  Engineering  Project." 

Mr.  Ross  might  have  realized  that  when  in  a  for- 
eign country  he  should  make  an  attempt  to  learn 

whatever  local  peculiarities  of  language  are  current. 
It  is  distressing  to  be  reminded,  of  course,  that 
English-speaking  people  in  various  parts  of  the  world 
(in  various  parts  of  England,  too,  it  may  be  added) 
use  different  words  to  denote  the  same  object.  Mr. 

Ross  asked  his  neighbor  "to  please  pass  the  por- 
ridge," and  was  hurt  at  the  inaction  that  followed 

his  request.    Luckily  there  was  present  someone  of 

broader  linguistic  attainments,  who  added  a  trans- 

lation:    "Pass  'English'  the  mush." 
Few  visiting  Englishmen,  in  criticizing  Americans, 

are  fair  enough  to  temper  judgment  with  a  thought 
as  to  what  would  happen  to  a  foreigner  in  England 
who  insisted  on  disregarding  local  word  usage.  Im- 

agine the  reception  that  would  be  accorded  an 
American  in  an  English  construction  camp  who  in- 

sisted on  referring  to  "porridge"  as  "mush."  In  this 
connection  Mr.  Ross  comments  on  Big  Creek  table 

etiquette  as  follows :  "From  the  fall  of  the  flag  until 
the  finish,  the  average  American  workman  never 
stops,  and  his  methods  of  manipulation  are  in  some 
cases  somewhat  rough  and  ready.  ...  If  you 
expect  to  eat  anything  you  must  forget  your  British 

table  etiquette  and  manners.  .  .  ."  Note  the 
fact  that  Mr.  Ross  compares  the  "upper"  or  "middle" 
classes  in  the  old  country  with  the  workmen  of 
America.  This  is  illogical,  unfair  and  a  snobbish 
interpretation.  We  happen  to  have  seen  the  table 
performances  of  Cornish  laborers,  Devonshire  farm- 

ers, Welsh  miners,  cockneys  and  various  other  types 
of  the  genus  workman  in  the  British  Isles;  and  it 
was  evident  that  ample  leisure  had  not  resulted  in 
the  development  of  any  fine  sense  of  etiquette  or 
delicacy  of  manipulation.  The  mistake  made  by  Mr. 
Ross  was  in  maintaining  too  close  and  reserved  an 

association  with  his  "camp  pals  from  home." 
America  is  a  fine  country,  but  the  judgment  of  for- 

eigners will  remain  warped  so  long  as  an  aloofness 
is  maintained,  based  on  an  imported  absurdity  of 
social  distinction  and  an  illogical  method  of  compar- 

ing the  peoples  of  the  two  great  English-speaking nations. 

Where  Do  We 
Go  from  Here? 

NEWARK,  Calif.,  is  one  of  the  large  distributing 
points  for  power  brought  from  the  Sierra 

Nevada  to  the  San  Francisco  industrial  region. 
Three  tower  lines  lead  into  the  substation.  Wires 
from  two  are  connected  to  the  switching  structure. 

Cable  reels  from  the  third,  the  City  of  San  Fran- 
cisco's ninety-mile  Hetch  Hetchy  line  from  Moccasin 

power  house,  lie  on  the  ground  a  few  hundred  yards 
distant.  A  suggested  title  for  the  picture  thus  pre- 

sented to  a  casual  spectator  might  be  "Where  do  we 

go  from  here?" On  April  1,  1925,  or  shortly  thereafter,  there  will 
be  available  at  this  point  80,000  kw.  of  electrical 
energy,  representing,  in  round  numbers,  approxi- 

mately 360,000,000  kw-hr.  annually  at  65  per  cent 
load  factor.  And  in  the  meantime  politicians  in  San 
Francisco  are  raising  a  hue  and  cry  regarding  the 
disposal  of  this  block  of  power,  befuddling  the  pub- 

lic mind  with  their  wild  proposals  and  getting 
nowhere. 

The  latest  suggestion  from  the  San  Francisco 
supervisors  is  that  the  city  advertise  for  bids  for 
power  in  any  size  blocks  at  any  point  on  its  ninety- 
mile  transmission  line,  provided  the  bidder  is  a 
municipality,  a  water  district  or  an  irrigation  dis- 

trict. Nowhere  north  of  Los  Angeles  is  there  a 
municipality  large   enough  or  with   a  municipally 
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owned  distributing  system  which  could  handle  such 
a  block  of  power.  The  one  irrigation  district  which 
might  conceivably  use  a  fair  sized  block  of  power 
already  owns  a  generating  station  and  is  wholesaling 
a  considerable  surplus  of  its  power  to  a  private  com- 

pany. The  folly  of  this  latest  suggestion  is  ap- 
parent. 

Disposal  of  Hetch  Hetchy  power  through  the  ex- 
isting privately  owned  systems  in  San  Francisco, 

under  an  agency  agreement,  purely  temporary  in 
character  and  restricted  to  the  interim  until,  and  if, 
the  city  acquires  its  own  distributing  facilities  has 
been  declared  legal  by  the  solicitor  of  the  U.  S.  De- 

partment of  the  Interior.  Such  a  procedure  is 
heartily  endorsed  by  the  Chamber  of  Commerce  and 
other  civic  bodies. 

Until  the  Railroad  Commission  can  complete  its 
valuation  of  the  systems  of  the  privately  owned 
companies  already  serving  San  Francisco,  which  will 
not  be  until  March,  1926,  and  until  the  people  of  San 
Francisco  vote  on  the  question  of  whether  or  not 
they  desire  to  embark  upon  so  hazardous  an  under- 

taking as  the  distribution  and  sale  of  electric  energy, 
the  city  would  be  wise  to  dispose  of  its  power  by  the 
legal  means  suggested  above.  If  it  fails  to  do  so, 
the  taxpayers  will  lose  a  sum  variously  estimated  at 
$2,000,000  annually.  And  as  a  closing  thought  for 
the  consideration  of  the  supervisors,  we  call  atten- 

tion to  the  defeat  since  1918  of  four  proposals  by  the 
people  to  increase  the  debt  limit  of  the  city  and  of 
three  proposals  since  1910  to  buy  the  system  of  the 
Spring  Valley  Water  Company.  We  seriously  doubt 
that  the  people  ever  will  vote  to  follow  in  the  foot- 

steps of  Seattle,  Detroit  and  Los  Angeles  in  their 
municipal  enterprises. 

DISCUSSION 

Electro-Thermo-Zoologist  Required  to  Answer 
Questions  Raised  by  Engineer 

To  the  Editor: 

Sir — The  attached  clipping  for  an  A.P.  grapevine 
release  is  going  the  rounds  of  the  press.  We  all 
know  the  menace  cats  are  to  substations  and  electric 
equipment,  but  some  interesting  questions  might  be 
put  to  the  electrical  people. 

How  many  B.t.u.  per  pound  is  contained  in  a  cat? 
What  is  the  maximum  flame  temperature  from 

cat  fuel? 

Do  its  nine  lives  have  a  greater  flame  tempera- 
ture or  greater  B.t.u.  value  than  if  it  had  but  one? 

Suggestion  Made  That  Portable  Motors  Be 
Used  for  Orchard  Spraying 

To  the  Editor: 

Sir — I  notice  on  page  129  of  the  Feb.  15,  1925, 
issue  of  the  Journal  of  Electricity  an  article  regard- 

ing orchard  spraying  and  the  need  for  the  develop- 
ment of  electric  motors  to  handle  this  business. 

I  am  wondering  if  it  would  not  be  possible  to  use 
small  spray  motors  developed  particularly  for  this 
purpose.  In  other  words,  would  it  be  cheaper  to 
run  cables  through  the  orchard  and  handle  the 
spraying  of  the  individual  trees  from  a  tank  using 
either  compressed  air  or  small  portable  blowers 
rather  than  piping  the  mixture  to  hydrants  through- 

out the  orchard? 
Very  probably  some  manufacturers  could  develop 

this  type  of  equipment  if  you  think  this  idea 
feasible. 

H.  S.  VAILE. 
Chicago,  111. 
Feb.  26,  1925. 

CAT  SWISHES 
TAIL  AND  LO, 
POWER  QUITS 

But  Poor  Pussy  Gives  Up  All 
of  Her  Nine  Lives  to  Cut 

Off  City's  Lights 
KNOXVILLE,  lA.,  Feb.  21.— The 

light  and  power  service  of  four  Ma- 
rion county  cities  was  cut  oflf,  a  big 

coal  mine  was  forced  to  shut  down 
and  thousands  of  electric  washing 
machines,  percolators,  toasters,  stoves 
and  curling  irons  were  rendered  use- 

less for  three  hours  as  the  result  of  a 

misguided  swish  of  a  curious  cat's  tail today. 

Not  being  satisfied  with  the  view 
from  back  fences,  the  old  cat  climbed 
a  telephone  pole  six  miles  north  of 
Knoxville.  While  standing  with  its 
forefeet  on  a  copper  wire  carrying 
44,000  volts  it  carelessly  moved  its  tail, 
which  came  in  contact  with  the  ground 
wire.  Thomas'  nine  lives  went  up  in 
smoke.  The  wire  was  melted  by  the  in- 

tense heat  and  the  entire  transmission 
system  of  the  Marion  County  Electric 
Company   was   cut   off. 

While  a  repair  crew  worked  for  three 
hours  to  fix  the  damage,  the  cities  of 
Knoxville,  Pleasantville,  Melcher  and 
Dalas  were  without  electric  power  and 
the  Consolidated  Indiana  Coal  Com- 

pany's big  mine  was  shut  down. 

Which  of  its  nine  lives  has  the  greatest  thermal 
value  ? 

In  consuming  a  nine-life  cat  is  the  oxygen  require- 
ment for  combustion  greater  or  less  than  other 

fuels? 

Is  complete  combustion  necessary  for  its  maxi- 
mum heat  value? 

It  looks  like  you  might  get  a  number  of  electro- 
cat-thermal-metallurgical  questions  before  the  peo- 

ple in  emphasizing  the  cat  menace.  Why  not  have 
a  "cat  catcher"  on  the  job? 

LETSON  BALLIET. 
Tonopah,  Nev., 

Feb.  23,  1925.   
" 
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Electrical  Features  of  the  New 
Long  Beach  Steam  Plant 

Br  G.  A.  Fleming*  and  E.  R.  Stauffacherf 
Southern    California    Edison    Company,    Los    Angeles 

T. 
H  E  completion  of 

Long-  Beach  Steam 
Plant  No.  2  in  Janu- 

ary added  70,000  kw.  to  the 
generating  capacity  of  the 
Southern  California  Edison 
Company.  This  brings  the 
generating  capacity  of  the 
system  to  465,000  kw.,  40 
per  cent  of  which  now  is 
derived  from  steam  and  60 

per  cent  from  hydroelec- 
tric power. 

The  units  of  the  new  station  are  two  35,000-kw. 
General  Electric  Curtis  turbo-generators,  the  largest 
of  any  M'est  of  the  Mississippi.  A  new  building  has 
been  erected  adjacent  to  but  separate  from  the  older 
plant  now  known  as  Long  Beach  No.  1.  The  old 
plant  is  approximately  equal  in  capacity  to  the  new 
plant  but  contains  six  units.  A  study  of  these  two 
stations  will  show  the  remarkable  development  in 
steam  plant  design  that  has  taken  place  since  Plant 
No.  1  was  constructed,  a  period  of  only  fifteen  years. 
The  old  plant  when  built  was  noted  for  its  high  oper- 

ating efficiency. 
This  development  is  perhaps  most  noticeable  in 

the  steam  equipment  which  results  in  a  40  per  cent 
saving  in  fuel  and  a  consequent  large  saving  in  dol- 

lars to  each  consumer.  But  changes  in  the  method 
of  handling  and  controlling  the  electric  power  are 
also  extensive.  The  electric  art  has  developed  so 
rapidly  that  it  was  desirable  and  economical  to  com- 

bine the  control  of  both  plants  on  a  single  new 
switchboard  and  to  gather  the  power  from  the  two 
stations  on  a  common  and  modern  bus  structure  be- 

fore transmission  to  the  distributing  points. 
There  were  several  reasons  for  the  selection  of  the 

Long  Beach  site: 
1.  Industrial  grow'th  in  the  past  few  years  to  the  south  of 

Los  Angeles  and  in  and  about  Long-  Beach  has  shifted  the 
system  load  center  so  that  Long  Beach  is  a  logical  location 
as  regards  the  system  load  requirements. 

2.  The  Long  Beach  site  is  located  on  the  ocean  front  so  that 
it  is  a  comparatively  simple  matter  to  make  use  of  sea  water 
for  condenser  cooling. 

3.  The  company  owned  vacant  land  adjacent  to  its  No.  1 
plant  and  by  acquiring  a  small  additional  area  a  considerable 
saving  in  real  estate  was  made. 

4.  By  having  two  plants  so  close  together  considerable  sav- 
ing in  operating  expense  could  be  realized. 

By  natui'e  of  the  wide  departure  in  the  design  of 
generators,  boilers,  and  switching  equipment  it  was 
deemed  advisable  to  make  the  new  plant  an  entirely 
separate  installation  instead  of  an  extension  to  the 
old  plant ;  the  turbines  and  generators  being  of  much 

LONG  BEACH  No.  2  plant  of  the  South- 
ern California  Edison  Company,  with  an 

installed  capacity  of  70,000  kw.,  is  the 

largest  steam  generating  plant  west  of  the 

Mississippi.  Designed  and  constructed  by 
Stone  &  Webster,  Inc.,  it  includes  many  new 

and  unique  features  in  steam-plant  practice. 
Some  of  these  are  described  in  this  article. 

^Electrical   Designer 
tProtection   Engineer. 

larger  capacity  and  hori- 
zontal type  would  not  fit  in- 

to the  building  which  was 

designed  for  the  old  verti- 
cal machines.  Also  the  boil- 

ers are  very  much  larger 
and  carry  higher  steam 
pressures  which  made  their 
connection  to  the  old  steam 

system  entirely  out  of  the 

question;  hence  their  sep- 
arate and  independent  in- 

stallation. The  concentra- 
tion of  so  large  an  amount  of  power  made  it  neces- 
sary to  replace  all  of  the  outgoing  60,000-volt  line 

switching  equipment  with  oil  circuit  breakers  of 
larger  interrupting  capacity.  It  was  therefore  de- 

cided to  build  a  complete  new  switchhouse  to  acom- 
modate  the  four  present  60-kv.  feeders,  as  well  as 
four  new  circuits. 

Stone  &  Webster,  Inc.,  of  Boston  were  the  engi- 
neers in  charge  of  design  and  construction  and  fully 

maintained  their  reputation  of  speed  and  ability  to 
meet  a  set  date  for  operation. 

The  general  layout  and  the  electric  connections 
are  well  illustrated  in  the  accompanying  diagrams. 
The  simplicity  of  the  main  power  circuits  is  evidenced 
by  comparison  Avith  the  auxiliary  equipment.  Power 
is  generated  at  11-kv.  and  stepped  up  to  66  kv. 
through  unit  transformer  banks  without  the  use  of 
any  primary  bus  or  switches.  Elimination  of  these 
expensive  and  massive  structures  is  possible  with 
modern  high-tension  circuit  breakers  which  assure 
proper  action  for  both  automatic  and  synchronizing 
operations.  The  high  inherent  reactance  of  the 
transformers  prevents  excessive  current  passing  to 
or  from  the  generator  circuits  in  case  of  insulation 
failure.  The  careful  design  and  rigid  construction 

of  the  generators,  transformers  and  oil  circuit  break- 
ers guarantee  against  their  destruction  with  even 

the  most  severe  system  troubles.  The  circuit  break- 
ers are  rated  at  1,200,000-kva.  interrupting  capacity. 

This  rating  represents  the  largest  circuit  breakers 
built  up  to  this  time  for  this  class  of  service.  These 
breakers,  however,  will  be  stressed  approximately  to 
their  full  rating  when  clearing  severe  system  short 
circuits. 

To  insure  continuity  of  service  at  all  times,  the 
need  for  maintenance  has  been  reduced  to  a  mini- 

mum by  the  station  and  equipment  design  which  is 
such  that  the  necessary  maintenance  work  is  readily 
handled.  The  generator  conductors  are  doubly  insu- 

lated by  the  use  of  cable  covering  and  by  porcelain 

supports,  and  are  so  located  that  all  sections  are  ac- 
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cessible.  The  66,000-volt 
equipment  is  in  duplicate, 
thus  allowing  regular  in- 

spection and  maintenance 
of  all  parts.  The  placing 
of  this  high-voltage  equip- 

ment indoors  may  seem  to 
differ  from  late  practice, 
but  it  was  considered  advis- 

able due  to  the  location  of 
the  plant  right  on  the  ocean 
front.  To  prevent  the 
spread  of  possible  fire  from 
the  oil-filled  circuit  break- 

ers, they  are  placed  in  sep- 
arate rooms  with  oil  curbs 

and  fire  doors.  Remotely 
controlled  fire  extinguish- 

ers are  installed  for  fight- 
ing oil  fires  in  the  switch 

rooms. 

The  generators  are  en- 
tirely closed  machines.  The 

air  in  the  housing  is  cooled 
by  water  coils  or  radiators 
located  in  the  generator  pit, 
the  coils  being  cooled  by  cir- 

culating sea  water  through 
them.  The  windings  with- 

in the  machines  are  thus 
free  from  dust,  and  clean 
air  is  circulated  through 
them  at  all  times.  This 
should  add  materially  to  the 
life  of  insulation  and  wind- 

ings. A  further  advantage 
in  the  closed  system  is  the 
effective  and  easy  means 
of  smothering  fire  occur- 

ring within  the  generator 
housing. 
The  main  transformers 

are  General  Electric  Com- 
pany forced  oil-cooled,  with 

three  13,000-kva.  single- 
phase  units  in  each  bank. 
A  spare  is  located  between 
the  two  banks  in  such  man- 

ner that  it  readily  can  be 
connected  in  place  of  any 
one  of  the  other  six. 

To  assure  the  circulation 
of  oil  at  all  times,  an  elab- 

orate system  of  pumps  has 
been  installed  that  provides 
for  automatically  bringing 
in  a  spare  pump  should  any 
one  pump  fail  to  operate 
properly. 

The  power  required  for 
auxiliary  pumps  and  equip- 

ment in  a  modern  steam 
plant  is  so  extensive  and  di- 

versified that  its  control  is 
more    complex    than    that 

Journal Electricity 
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of  the  main  pov/er  circuits.  This  station  is  provided 
with  two  2,300-volt,  4,000-kva  generators  that  serve 
all  auxiliaries.  These  house  generators  are  mounted 
on  the  shaft  common  to  their  respective  main  units 
and  feed  a  track  type  bus  and  switch  assembly 
which,  with  its  connections,  forms  in  itself  a  respec- 

table little  power  system.  Here  again  care  has  been 
taken  to  guard  against  interruption  of  service  by  ar- 

ranging the  2,300-volt  bus  as  a  complete  ring  divided 
by  circuit  breakers  into  five  sections.  The  two  house 
generators,  together  with  three  circuits  which  can 
deliver  power  from  station  No.  1,  are  arranged  in 
these  sections  in  such  a  way  as  to  minimize  interfer- 

ence with  service  regardless  of  the  type  or  location 
of  trouble.  The  house  generator  circuit  breakers 
and  the  complete  control  of  the  house  generators  are 
handled  electrically  from  the  main  switchboard.  All 
motors  of  50  hp.  and  over  are  served  at  2,300  volts 
either  on  separate  circuits  from  the  station  bus  or 
in  carefully  selected  groups.  All  motors  in  the  sta- 

tion, excepting  one  500-hp.  unit,  are  of  the  full-volt- 
age-starting type  of  induction  motor,  and  are  indi- 

vidually controlled  by  push  buttons  and  magnetic 
contactors.  These  motors  are  mainly  of  single  and 
double  squirrel-cage  construction,  but  where  variable 
speed  is  necessary  wound-rotor  and  brush-shifting 
motors  are  used. 

Ill 
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Single-line  wiring  diagram  of  the  new  Long  Beach  steam 
plant  and  switchhouse 

Power  for  motors  of  less  than  50  hp.  is  supplied 
from  the  2,300-volt  bus  through  two  banks  of 
2,300/440-volt  transformers.  These  banks  each  feed 
a  bus  and  a  dead  front  switchboard  assembly  of 
hand-operated  automatic  trip  oil  circuit  breakers 
which  divide  the  circuits  for  the  smaller  equipment 
in  the  plant. 

Excitation  for  the  main  units  is  from  three  250- 
volt  exciters,  one  of  which  is  of  sufficient  size  to  sup- 

ply both  generators  while  the  two  smaller  are  each 
suflficient  only  to  supply  one  unit.    The  exciters  for 

the  2,300-volt  station  generators  are  directly  con- 
nected with  the  generator  shafts.  The  circuit  break- 

ers and  the  rheostat  equipment  for  the  units  are 
divided  into  two  groups,  one  for  each  generator  unit, 
and  are  located  near  their  respective  machines.  All 
circuit  breakers  and  rheostats  are  electrically  con- 

trolled from  the  main  switchboard.  The  voltage  of 
the  2,300-volt  generators  is  held  constant  by  means 
of  automatic  voltage  regulators  which  control  the 
exciter  fields.  The  voltage  of  the  main  exciter  units 
is  hand-controlled  only  and  varied  by  changing  both 
the  resistance  in  the  exciter  field  and  the  main  gen- 

erator field  circuits. 

Switchboard  and  Equipment 

A  room  48  ft.x28  ft.  is  provided  for  the  main 
switchboard.  This  room  is  on  the  second  floor  of  the 

high-tension  switchhouse  and  is  far  enough  from 
the  engine  and  boiler  rooms  to  fulfill  its  function 
as  a  supervisory  station  without  the  confusion  and 
noise  so  often  found  in  switchboard  rooms. 

All  controls  are  on  the  sloping  and  small  vertical 
section  of  the  bench  board.  They  are  multiple-con- 

tact drum  type  switches  with  the  usual  lamp  indi- 
cator arrangement  for  both  circuit  breakers  and 

rheostats.  Meters  are  mounted  on  the  front  vertical 

section  and  are  of  the  round-face  white-dial  design. 
They  are  placed  high  enough  to  make  them  visible 
over  the  top  of  the  bench  board.  The  necessary 
transfer  switches  are  on  the  lower  sections.  Relays 
and  recording  instruments  are  mounted  on  the  rear 
panels  of  the  vertical  board. 

The  following  lists  indicate  the  instruments  used 
for  the  various  services: 

Generators — Voltmeter,  Ammeters,  a.c. ;  Neutral 
ammeter.  Field  ammeter.  Exciter  voltmeter.  Watt 
meter.  Watt-hour  meter.  Graphic  watt  meter,  Tem- 

perature indicator,  Temperature  recorder,  Governor 
position  indicator. 

Transformers — Temperature  indicator. 

Outgoing  Feeders — Ammeter,  Watt  meter.  Watt- 
hour  meter. 

General — Totalizing  graphic  watt  meter  with  re- 
mote indicating  sender  to  watt  meters  in  generator 

and  boiler  room. 

Synchroscope  with  lamps  and  two  voltmeters.  Fre- 
quency indicator. 

To  facilitate  the  control  of  the  steam  equipment, 
a  visual  signal  has  been  installed.  Push-button 
switches  at  both  the  switchboard  and  generator  floor 
control  lights  behind  a  glass  plate  on  which  are 
printed  such  words  as:  Start  Generator;  On  Gov- 

ernor; Emergency  and  the  like.  A  similar  signal 
box,  but  without  control,  is  also  placed  in  the  boiler 
room  to  the  end  that  all  persons  interested  may  act 
in  unison  during  any  major  plant  operation.  A  de- 

mand indicator  for  signaling  expected  loads  to  the 
generator  and  boiler  rooms  is  also  installed. 

Relays  and  Allied  Equipment 

To  protect  against  unnecessary  or  prolonged  se- 
rious interruptions  and  to  keep  damage  to  electrical 

apparatus  at  a  minimum  in  case  of  breakdown,  a 
complete  installation  of  protective  relays  is  used 
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throughout  the  plant.  The  main  generators  are  pro- 
tected by  induction  type-relays  differentially  con- 
nected against  extensive  damage  in  case  of  internal 

electrical  trouble  which  might  develop.  This  appli- 
cation of  protective  relays  is  the  usual  method  of 

protecting  these  large  generators  throughout  Amer- 
ican central  station  systems  today.  If  for  any  rea- 
son trouble  should  develop  in  the  plant  exterior  to 

the  generators,  it  is  necessary  that  these  generators 
be  automatically  dropped  off  the  line  in  the  event 
that  any  of  the  other  protective  devices  should  not 
function  as  anticipated.  For  this  contingency,  gen- 

erator overload  relays  are  provided  having  the  time 
limit  adjusted  for  comparatively  long  periods.  The 
main  transformers  are  protected  against  internal 
trouble  by  means  of  differentially  connected  induc- 

tion-type relays,  and  in  addition  overload  relays  are 
provided.  The  differential-relay  schemes  used  for 
the  protection  of  both  generators  and  transformers 
include  in  the  alternating  current  circuit  the  major 
portion  of  the  generator  conductors  and  both  the 
low  and  the  high-tension  bus.  Experience  has  shown 
that  faults  to  ground  within  the  power  house  are 
fully  as  likely  to  develop  on  the  cables  and  on  the 
structure  of  the  bus  as  within  the  generating  and 

"transformer  units.  Consequently  differential  pro- 
tection was  provided  so  that  such  faults  could  be 

cleared  as  readily  as  if  the  trouble  had  developed 
within  the  units. 

The  outgoing  66-kv.  feeders  are  equipped  with 
induction-type  overload  relays  so  set  that  they  will 
function  in  conjunction  with  the  protective  relays 
throughout  the  66-kv.  net  work  in  case  of  transmis- 

sion line  failures.  In  this  scheme  Long  Beach  No.  2 
is  considered  as  a  major  generating  source.  The  out- 

going 60-kv.  feeders  go  to  the  following  substations : 
Cudahy,  Somerset,  Signal  Hill,  Carson,  Watson,  La- 

cuna Bell  and  State  Street,  two  of  the  feeders  going 
to  State  Street.  In  the  case  of  two  parallel  lines 
going  to  the  same  substation,  use  is  made  of  current 
Ibalanced  relays.  This  type  of  relay  has  proved  quite 

^valuable  in  isolating  faults  in  other  portions  of  the 
'66-kv.  net  work  where  parallel  lines  are  used. 

Location  of  Relays 

The  relays  which  are  used  to  protect  the  major 
equipment  and  the  lines  are  located  in  the  main 
switchboard  room  and  mounted  on  a  separate  set  of 
panels  in  the  rear  of  the  main  switchboard.  Oil  cir- 

cuit breakers  are  provided  with  a  special  alarm  con- 
tact which  operates  an  annunciator  when  the  circuit 

breakers  open  for  any  reason  other  than  by  switch- 
board control.  The  annunciator  signal  indicates  a 

group  to  which  the  circuit  breaker  belongs  and 

quickly  draws  the  operator's  attention  to  the  auto- 
matic operation  and  the  trouble.  In  addition,  an- 

nunciator contacts  are  provided  for  signaling  high 
temperatures  in  generators  and  transformers,  and 
provision  is  made  to  keep  a  permanent  record  of  the 
transformer  temperatures  by  means  of  a  record 
curve-drawing  instrument. 

For  the  protection  of  the  2,300-volt  auxiliary 
equipment  in  the  plant,  such  as  the  house  generators 
-and  the  various  motor-driven  machinery  which  are 
^supplied  with  motors  above  50  hp.  capacity,  induc- 

tion-type relays  are  provided  for  each  circuit.  While 
the  house  generators  are  handled  from  the  main 
switchboard,  the  various  motor  circuits  are  con- 

trolled and  protected  by  an  assembly  of  truck-type 
switch  panels.  The  oil  circuit  breakers  for  these 
feeders  are  hand-operated  with  induction-type  relay 
trip  circuits  and  are  further  equipped  with  the  neces- 

sary contacts  so  as  to  sound  an  alarm  in  case  of  auto- 
matic opening.  The  motors  of  less  than  50  hp.  ca- 
pacity operate  at  440  volts  and  are  protected  in 

groups  by  means  of  induction-type  relays  and  oil 
circuit  breakers. 

Provision  was  originally  made  for  grounding  the 
neutrals  of  the  winding  of  the  two  4,000-kva.  2,300- 
volt  house  generators.  The  grounding  of  the  neutral 
of  the  generator  winding  is  of  advantage  in  isolating 
this  generator  from  the  system  in  case  of  internal 
troubles,  but  it  is  felt  that  there  would  be  greater 
danger  of  accidental  ground  occurring  on  various 
portions  of  the  electrical  circuits  fed  from  these  gen- 

erators than  within  the  generators  themselves. 
Under  conditions  of  a  ground  on  one  of  the  circuits  a 
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Long  Beach  steam  plant. 

severe  short  circuit  would  result  in  case  of  the  gen- 
erator neutral  being  grounded,  whereas  if  the  gen- 
erator neutral  were  not  grounded  it  would  be  neces- 

sary for  two  exterior  grounds  to  exist  simultan- 
eously before  a  short  circuit  would  develop.  Instead 

of  grounding  the  neutral  it  was  decided  that  a  re- 
liable type  of  ground  indicator  should  be  installed  on 

this  2,300-volt  bus  so  that  circuit  grounds  might  be 
indicated  and  removed  before  serious  trouble  would 
result. 
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Grounding 
In  a  station  the  size  of  Long  Beach  No.  2  it  is 

quite  necessary  to  provide  an  adequate  electrical 
ground  system.  At  this  plant  the  grounding  system 
might  be  classified  in  two  divisions : 
A — One  to  form  a  neutral  copper  bus  to  bring  the 

ground  current  as  directly  as  possible  from  the  point 
of  trouble  to  the  neutral  of  whatever  machine  to 
which  it  may  have  a  tendency  to  flow.    And 

B — To  ground  the  structural  steel  and  hardware  so 
as  to  hold  it  at  a  common  earth  potential  at  the  time 
of  a  short  circuit  to  ground. 

The  main  ground  bus  is  of  variable  size,  dependent 
upon  the  current  that  could  be  expected  in  its  dif- 

ferent sections  in  case  of  trouble.  A  copper  con- 
ductor consistent  in  size  with  the  generator  leads 

is  carried  from  the  neutral  of  the  generator  to  the 
generator  frame  and  then  parallels  the  generator 
leads  to  the  case  of  the  main  transformers.  The 
connection  of  this  grounding  bus  to  ground  rods  is 
incidental  as  it  forms  a  conductor  independent  of  the 
earth  return  usually  relied  upon.  In  a  similar  man- 

ner, the  neutral  of  the  transformer  bank  connections 
(on  the  star-connected  66-kv.  side)  is  connected  to 
the  transformer  case  and  to  the  base  of  all  66-kv. 
insulators  of  the  bus  structure.  In  addition,  connec- 

tions are  made  between  the  main  transformer  neu- 
tral and  the  frames  of  all  oil  circuit  breakers  and  the 

neutral  and  cases  of  instrument  transformers.  This 
section  of  the  ground,  or  neutral,  bus  is  carefully 
connected  to  ground  rods  located  near  the  main 

transformer  banks.  This  latter  provision  is  made  so 

that  ground  currents,  due  to  a  transmission-line 
short  circuit,  will  reach  their  normal  destination,  the 
transformer  neutral,  without  passing  through  any 
station  equipment  or  structural  steel.  To  prevent 
any  chance  of  ground  current  reaching  the  switch- 

board, the  neutrals  of  the  instrument  transformers 
are  grounded  at  these  transformers,  and  no  common 
or  ground  bus  is  used  at  the  switchboard.  The  build- 

ing ground  is  a  continuous  copper  conductor  that 
grounds  the  building  steel  at  a  large  number  of 
points.  All  hardware  with  which  the  operators  may 
come  in  contact,  such  as  the  frame  of  the  switch- 

boards and  instrument  cases,  is  also  grounded  to  this 
building  ground. 

To  protect  against  excessive  voltage  disturbances 
on  the  66-kv.  outgoing  feeders,  outdoor-type  oxide- 
film  lightning  arresters  are  provided  on  each  line. 
These  arresters  are  located  on  the  north  side  of  the 
switchhouse  under  the  66-kv.  feeders. 

At  Long  Beach  No.  1  Steam  Plant  the  11-kv.  bus  is 
being  rebuilt  and  strengthened.  The  old  General 

Electric  "Type  H"  oil  circuit  breakers,  which  were 
installed  about  fifteen  years  ago,  are  being  rebuilt  so 
as  to  increase  the  rupturing  capacity.  Current- 
limiting  reactors  rated  at  from  300  to  500  amp.,  5 

per  cent,  11.6-kv.  are  being  installed  on  all  of  the  out- 
going feeders.  The  various  airbreak  disconnect 

switches  are  also  being  equipped  with  locks  so  as  to 
prevent  a  recurrence  of  blowing  open  at  the  time 
of  a  severe  11-kv.  short  circuit. 

Sixteen  Thousand  People  Inspect 

Japan's  First  Electric  Home 

WHEN  Japan'
s  first electric  home  was 

proposed  there 
seemed  to  be  no  association 

under  whose  auspices  this 
home  could  be  demon- 

strated. A  committee  was 

appointed  by  the  sales  man- 
ager of  the  Tokyo  Electric 

Company,  and  after  a  few 

weeks'  investigation  ar- 
rangements for  building 

and  displaying  it  had  been 
made  with  a  building  com- 

pany, a  real  estate  com- 
pany, one  of  the  leading 

newspapers  of  Tokyo,  the 
the  Tokyo  Nichi  Nichi,  the  electric  street  car  com- 

pany, a  department  store,  a  manufacturer  of  elec- 
trical heating  and  cooking  devices,  a  lamp  manufac- 

By  F.  D.  Fagan 
Tokyo   Electric   Company,   Tokyo,   Japan 
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^T^HE  erection  and  exhibition  of  Japan's 
-*  first  electric  home  was  made  possible 
through  the  cooperation  of  a  number  of  in- 

terested Tokyo  firms.  The  fact  that  there 

was  no  association  composed  of  members  of 

the  electrical  industry  at  the  time  of  the  dis- 
play speaks  well  for  the  organizers  of  the 

group  sponsoring  the  electric  home.  Sixteen 

thousand  persons  visited  this  home,  which 

was  a  distinct  novelty  to  a  country  where  elec- 
tricity is  destined  to  play  an  important  part. 

llllllllllllllllllinillllllllllllllllllllllllllllllllllllllNIINIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!l!IIIUII!lllllll^    Illlllllllll 

turing  company  and  the 
Tokyo  Electric  Company. 
These  companies  formed  a 
committee  and  arranged  for 
the  division  of  expense  and 
investment  in  the  building 
of  the  electric  home,  and 
the  real  estate  company 

agreed  to  take  over  the 
home  at  the  expiration  of 
the  demonstration  period. 
Construction  work  on  the 
home  was  started  in  June, 
1924. 

The  home,  as  designed 

by  the  committee,  con- 
sisted of  entrance  hall,  liv- 

ing room  (foreign  style)  sun  parlor,  dining  room, 
kitchen  and  bath  room  (Japanese  style)  on  the  first 
floor.    The  second  floor  was  designed  (foreign  style) 
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for  a  library  and  a  bedroom  (Japanese  style).  A 
pump  supplied  water  from  a  well,  and  the  laundry 
in  a  building  separate  from  the  house  was  equipped 
completely  with  electrical  devices.  All  of  the  rooms 
of  the  home  were  furnished  and  completely  fitted 
out  with  electrical  devices  for  lighting,  heating  and 

cooking.  A  complete  electrical  installation,  includ- 
ing a  two-plate  electric  range  was  made  in  the 

kitchen. 

Eighty  Guests  Attend  Formal  Opening 
On  Oct.  11,  1924  the  opening  ceremony  was 

held.  About  eighty  invited  guests  attended,  it  not 

being  customary  to  open  such  aff'airs  by  inviting 
the  general  public.  Viscount  Shibusawa,  one  of  the 
best  known  men  in  Japan,  made  a  short  opening  ad- 

dress and  closed  the  switch,  thus  supplying  the  house 
with  electricity.  Many  prominent  officials,  college 

professors  and  leading  members  of  the  electrical  in- 
dustry were  at  the  opening  ceremony.  The  home 

was  opened  to  the  public  Oct.  12. 
On  that  day  a  large  group  of  ladies,  especially  in- 

vited by  the  Tokyo  Nichi  Nichi,  inspected  the  elec- 
tric home  and  listened  to  lectures  on  home  lighting 

and  home  building.  On  Oct.  16,  the  dealers  of  Tokyo 
were  invited  to  be  the  guests  of  the  Tokyo  Electric 
Company  and,  after  visiting  the  home  electric,  took 
part  in  a  track  and  field  meet  which  all  were  entitled 
to  enter.  Approximately  one  thousand  dealers  ac- 

cepted the  invitation  in  spite  of  the  fact  that  it  was 
a  rainy  day.  This  was  the  first  gathering  of  elec- 

trical contractors  and  dealers  ever  held  in  Japan.  It 
was  reported  as  a  very  successful  day  and  had  the 
expected  effect  of  bringing  about  a  better  feeling  be- 

tween the  contractors  and  dealers. 
On  Oct.  26  the  Princess  Dowager  visited  the  home 

electric  and  was  much  interested  in  the  various 
demonstrations  of  the  use  of  electricity  in  the  home. 
A  lecture  on  electrifying  the  home  was  given  Oct.  29 
in  one  of  the  large  meeting  halls  near  Uyeno  Park, 
and  several  hundred  people  attended.  Many  promi- 

nent visitors  were  reported  as  having  visited  the 
electric  home  during  the  time  it  was  open,  among 
them  being  Viscount  Shibusawa,  Baron  Mitsui,  Mr. 
Nakamura,  mayor  of  the  city  of  Tokyo,  Dr.  G.  Yam- 
akami.  Dr.  Yamamoto,  Dr.  B.  Natomi,  Dr.  K.  Kishi 
and  Y.  Kamata,  former  minister  of  the  department 
of  education. 

The  home  electric  was  located  in  the  suburb  of 

Tokyo  called  Chofu,  on  an  electric  traction  line  run- 
ning between  Kamata  and  Meguro.  The  reason  for 

selecting  this  particular  site  was  that  it  was  not  the 
desire  of  the  committee  to  secure  a  large  number  of 
visitors  who  were  only  curious  when  the  real  aim 
was  to  secure  the  attendance  of  interested  persons. 
As  the  fare  from  the  city  of  Tokyo  was  from  25 
cents  to  35  cents,  it  was  felt  that  all  visitors  were  in- 

terested parties  and  not  merely  curious  spectators. 
The  weather  was  not  as  favorable  during  the  twenty 
days  as  could  have  been  desired  as  there  were  seven 
cloudy  and  rainy  days,  but  in  spite  of  the  weather 
and  the  fact  that  it  was  the  first  home  electric  to  be 
held  in  Japan  there  were  16,000  visitors  to  the  home, 
the  largest  attendance  being  on  the  last  day  when 
2,636  people  were  admitted.     The  smallest  attend- 

ance recorded  was  on  a  day  when  there  was  a  pour- 
ing rain  and  only  44  people  were  shown  through  the 

home.  During  one  week  of  the  time  the  electric 
home  was  open  a  special  home-electric  demonstra- 

tion was  held  by  the  Mitsukoshi  department  store, 
which  was  interested  in  the  exhibits.  This  demon- 

stration consisted  of  a  Japanese  home  completely 
equipped  electrically.  It  is  estimated  that  in  excess 
of  150,000  people  visited  this  demonstration. 

The  general  opinion  of  all  interested  was  that  the 
electric  home  was  a  great  success,  and  those  invest- 

ing money  and  sharing  part  of  the  expense  were  well 
pleased  with  the  result.  There  were  in  attendance 
Japanese  girls  trained  to  talk  on  the  uses  of  various 
devices,  there  being  a  girl  in  each  room,  and  as  the 
home  was  open  from  8  a.m.  until  8  p.m.  two  shifts 
of  girls  were  used. 

In  Japan  it  is  not  customary  to  open  a  demonstra- 
tion of  this  kind  to  the  public  all  day.  The  morn- 

ing was  reserved  for  invited  guests  when  they  were 
privileged  to  see  the  home  between  8  and  12. 

The  home  was  purchased,  piior  to  its  closing  day, 
by  Mr.  Shibusawa,  son  of  Viscount  Shibusawa,  and 
he  will  make  this  his  permanent  residence. 

This  stoiy  may  not  be  of  particular  interest  to 
American  readers,  as  the  home  electric  idea  is  an  old 
one  in  America,  but  the  fact  that  such  progress  has 

been  made  in  Japan  is  of  great  interest  to  those  in- 
terested in  the  development  of  the  electrical  business 

in  Japan. 
Those  interested  in  the  electrical  industry  in  Japan 

have  not  formed  an  association  similar  to  the  con- 
tractors, dealers,  manufacturers,  jobbers  and  cen- 

tral stations'  associations  that  exist  in  America,  but 
I  am  glad  to  say  that  the  tendency  is  toward  the 
forming  of  such  associations.  I  believe  that  within 
the  next  six  months  some  general  association  will  be 
formed  that  will  function  to  the  interests  of  all  the 
electrical  industry.  The  electric  home  has  done 
much  to  instill  a  spirit  of  cooperation  in  the  minds 
of  the  leaders  in  the  electrical  fraternity,  and  much 

good  undoubtedly  ■wall  be  forthcoming. 

Great  Advance  Made  by  N.EX.A.  in  Last  Forty 
Years. — While  the  National  Electric  Light  Associa- 

tion convention  to  be  held  in  San  Francisco  June  15- 
19  is  the  forty-eighth  convention,  actually  it  will 
mark  the  fortieth  year  of  existence  of  that  organiza- 

tion. The  apparent  discrepancy  in  the  year  and  the 
convention  number  is  accounted  for  by  the  fact  that 
semi-annual  conventions  were  held  until  1892.  The 
association  was  organized  Feb.  25,  1885,  at  Chicago 
in  a  room  of  the  Grand  Pacific  Hotel.  Eighty  odd 
delegates  were  present  to  write  the  constitution  and 
outline  the  future  activities  of  the  association.  Today 
the  organization  has  a  membership  of  approximately 
fifteen  thousand,  several  hundred  being  in  foreign 
countries.  Conservative  estimates  from  association 
officials  place  the  expected  attendance  at  the  San 
Francisco  convention  around  five  thousand.  Sixteen 
subjects  were  considered  at  the  first  convention  and 

included  such  little  kno\^'n  topics  as  "Incandescent 
light,  particularly  in  regard  to  length  of  circuit  upon 

which  they  can  be  run  with  a  profit." 
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Comparative  Costs  of  Steam 

Electric  Operation  oj 
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ELECTRIFICATION    of 
the   main  line  of  the 
Chicago,  Milwaukee  & 

St.  Paul  Railway  Company 
on  its  Rocky  Mountain  divi- 

sion between  Harlowton  and 
Avery,  Mont.,  commenced 
in  1914.  By  November, 
1916,  electric  operation  on 
438  miles  of  main  line  and 
128  miles  of  additional 
trackage  on  this  division 
was  an  actuality.  Subse- 

quently—in March,  1920, — 
the  division  between 
Othello  and  Tacoma,  Wash., 
comprising  208  miles  of 
main  line  and  72  miles  of 
other  line,  was  electrified. 
In  the  interim  between 
April,  1916,  when  the  first 
section  of  electrified  road 
began  operating  there  has 
been  an  actual  saving  of  ap- 

proximately $12,400,007  in 
favor  of  electrification,  or 
nearly  80  per  cent  of  the 
total  cost  of  the  change 
from  steam  to  electric 

power.  The  method  of  ar- 
riving at  this  figure  is  the 

subject  of  this  article  which 
reviews  a  report  just  issued  by  H.  E.  Byram,  the 
president  of  the  road. 

Direct-cuiTent,  3,000-volt,  overhead  trolley  type 
of  electrification  is  used.  Current  is  purchased  by 

the  railway  company  at  taps  in  the  company's  high- 
tension  transmission  system,  transmitted  to   sub- 

uiiiiiiiiiiiiiniiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiininii^ 

^LECTRIC  operation  of  the  Chicago,  Milwaukee 
i^  St.  Paul  Raihvay  Company  on  its  Western 
extension  over  the  mountain  ranges  in  Montana, 

Idaho  and  Washington,  because  it  is  by  far  the  most 

extensive  operation  of  its  kind  ever  undertaken — con- 
sisting of  650  miles  of  main  line  railway  where  all  train 

7H0vements,  switching,  freight  and  passenger,  are  per- 
formed exclusively  by  electric  power  —  has  attracted 

world-wide  attention  from  those  who  are  interested  in 
the  development  and  use  of  hydroelectric  power  as  a 
substitute  for  steam  poiver  in  railway  transportation. 

The  mechanical  features  of  the  electrification  and 

their  advantages  over  steam  operation  are  readily  rec- 
ognized from  an  inspection  of  the  plant,  but  the  vital 

inquiry  of  investigators  as  well  as  those  financially  in- 
terested in  the  company  has  been  whether  and  to  what 

extent  there  are  economic  advantages  in  electric  opera- 
tion versus  steam  operation. 

A  careful  study  of  the  cost  of  operation  under  steam 

on  the  identical  districts  which  were  afterivard  electri- 
fied has  been  made.  It  is  based  on  an  actual  calculation 

of  all  the  costs  involved  in  both  methods  of  operation 
and  we  believe  it  reflects  accurately  the  relative  costs  of 
each.  Only  the  direct  advantages  of  electric  operation 

have  been  taken  into  account.  There  are  many  inci- 
dental advantages  and  economies  in  electric  operation 

ivhich  may  not  have  been  enumerated  because  of  the 
difficulty  in  arriving  at  an  accurate  measurement  of 
their  values. 

H.  E.  BYRAM,  President, 

Chicago,  Milwaukee  &'  St.  Paul  Railway  Co. 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii:iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!iiiiiiiiiiiiii<iiiiiiiiiiiiiittiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 

stations  where  it  is  stepped 

down  from  3-phase  alter- 
nating current  at  100,000 

volts  to  2,300  volts  and 
thence  converted  through 

motor-generator  sets  to  di- 
rect current  at  3,000  volts 

for  distribution  to  the  trol- 
ley. The  motors  of  the  loco- 

motives follow  the  regener- 
ative principle,  acting  as 

generators  when  descend- 
ing grades,  thus  returning 

current  to  the  line  and  con- 
trolling the  speed  of  the 

train  without  excessive  use 
of  mechanical  brakes. 

The  extent  of  the  electri- 
fied system  and  some  of  the 

pertinent  physical  features 
are  shown  in  Fig.  1. 

The  method  employed  in 

arriving  at  the  saving  ef- 
fected through  electrifica- 

tion was  to  compare  the 
cost  of  steam  operation  in 

1923,  had  this  form  of  oper- 
ation been  employed  on  the 

electrified  systems,  with 
the  actual  cost  of  electric 

operation  for  that  period. 
The  cost  of  steam  operation 

was  based  upon  the  actual  cost  of  operation  during 
the  last  twelve  months  such  operation  was  in  effect, 
adjusted  to  the  costs  obtaining  in  1923.  Under 
either  method  of  operation,  some  costs,  within  rea- 

sonable limits  remain  constant  while  others  vary 
with  different  volumes  of  traffic.     Consequently  ad- 
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justments  were  made  to 
compensate  for  changes  in 

traffic, and  operating  condi- 
tions between  the  period  of 

steam  operation  and  1923. 
Figures  used  in  making  the 
comparision  include  only 
the  operating  expenses  and 
the  carrying  charges  of  the 
investment  in  property  di- 

rectly affected  by  the 
change  in  power.  Costs 
common  to  both  steam  and 

electric  operation  are  ex- 
cluded. 

No  savings  were  credited 
to  electric  operation  which 

were  not  directly  ascertain- 
able as,  for  example,  the 

possible  increased  revenue 
due  to  the  release  of  equip- 

ment used  in  transporting 
coal  under  steam  operation. 
Similarly,  no  credit  was 
given  electric  operation  for 
the  better  utilization  of 
freight  equipment  due  to 
faster  movement,  less  wear 
and  tear  on  road  and  equip- 

ment, reduced  station  ex- 
pense and  similar  expenses 

affected  by  the  number  of 
trains  required  to  handle  a 
given  tonnage.  In  the  case 
of  all  these  items  it  was  im- 

possible to  determine  an  ex- 
act monetary  value  for 

these  incidental  advant- 
ages. In  the  same  way,  no 

credit  was  given  for  the  in- 
crease in  passenger  revenue 

resulting  from  the  attrac- 
tiveness and  greater  com- 

fort of  travel  under  electri- 
fied operation. 

Yet  despite  these  savings 
which  cannot  be  expressed 
in  terms  of  dollars  and 
cents,  an  actual  economy  of 
$12,400,007  has  resulted 
from  electric  operation. 
This  is  shown  in  Table  I. 
The  net  savings  shown  for 
any  one  year  were  obtained 
by  deducting  from  the  sav- 

ings in  operating  expenses 
the  carrying  charges  of  in- 

terest and  depreciation  on 
the  additional  investment 

required  for  the  electrifica- 
tion, which  amounted  to 

$15,625,739. 

In  Fig.  2  the  costs  of 
electrical  and  steam  opera- 

JOURN AL Electricity 
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Years 

Harlowton  to  Avery 
Electrical  Operation 

began  April  and  Nov.,  1916 

Othello  to  Tacoma 
Electrical  Operation 
began  March,  1920 

All  Electrified  Sections 

Volume  of 
Traffic-Gross 
Ton  Miles 

Frt.  and  Pass. 

Net  Savings 

by 

Electrification 

Volume  of 
Traffic-Gross 
Ton  Miles 

Frt.  and  Pass. 

Net  Savings 

by    . 

Electrification 

Volume  of 

Traffic-Gross 
Ton  Miles 

Frt.  and  Pass. 

Net  Savings 

by 

Electrification 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 

tl,639,054,000 
2,677.097,000 
2,759,178,000 
2,894,063,000 
2,710,745,000 
1,812.714,000 
2,109,868,000 
2,247,102,000 
2,129,426,000 

t$  1,098,166 
1,641,369 
1,734,687 
1,888,037 
1.679,623 
658,651 
996,485 

1,152,508 
1,018,721 

*691,674,000 

664,238,000 
734,121,000 
746,405,000 
691,476,000 

*  $249,003 

12,363 
103,301 
119,285 

47,808 

1,639,054,000 

2,677,097.000 
2,759,178,000 
2,894,063,000 
3,402,419,000 
2,476,952,000 
2,843,989,000 
2,993,507,000 
2,820,902,000 

$  1,098,166 

1,641,369 
1,734,687 

1,888,037 
1,928,626 
671,014 

1,099,786 
1,271,793 

1,066,529 

Total $11,868,247 $531,760 $12,400,007 

tTonnage  and  savings  for  6|  months. 
*Tonnage  and  savings  for  9  months 

tion  and  the  differences  in  the  method  of  distribu- 
tion of  the  costs  are  shown  graphically  for  the 

volume  of  traffic  as  of  the  year  August,  1918,  to  July, 
1919,  inclusive.  Only  such  operating  expenses  di- 

rectly affected  by  the  change  in  motive  power  are 
included.  In  the  construction  of  these  charts  the 
different  expenses  have  been  grouped  with  a  view 
of  bringing  out  clearly  wherein  each  method  of 
operation  is  the  less  expensive.  They  show  that  for 
all  of  the  operating  costs,  with  three  minor  excep- 

tions, electrical  operation  is  the  most  economical  and 
only  in  the  carrying  charges  on  the  investment  in 

property  not  common  to  both  does  it  prove  more 
costly.  However,  the  savings  in  operating  expenses 
are  more  than  enough  to  offset  this  difference  and  to 
show  a  substantial  net  saving  in  addition. 

Such  have  been  the  savings  that  the  sections  of  the 
line — Black  River  Junction  to  Seattle,  a  distance  of 
10  miles,  and  Avery  to  Othello  via  Maiden,  a  dis- 

tance of  212  miles,  will  without  doubt  be  electrified  in 
time,  as  electrical  operation  will  not  only  effect  sav- 

ings on  these  sections  but  the  continuity  resulting 
will  augment  the  savings  on  all  of  the  electrified 
sections. 
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Fig.  2 — Chart  showing  differences  in  cost  between  steam  and  electric  operation. 
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CENTRAL  STATION  CONSTRUCTION 
OPERATION   AND    MAINTENANCE 

Simple  Rule  for  Connecting  Current  Transformers 
Connecting    Current   Transformers   for   Differential    Protection 

Facilitated  by  Simple  and  Accurate  Rule 
By  LLOYD   F.  HUNT,   Development  Engineer,   Southern  California  Edison   Company,   Los   Angeles 

Current  transformers  to  function 
properly  for  differential  protection  of 
star-delta-connected  power  transformer 
banks  must  be  connected  to  maintain 
the  proper  relative  direction  of  flow  of 
the  secondary  current  of  each  unit  with 
respect  to  the  others.  This  seems  to 
be  a  proposition  that  is  often  viewed 
with  apprehension  by  those  charged 
with  the  responsibility  of  making  the 
installation.  However,  the  making  of 
proper  secondary  connections  is  readily 
reduced  to  comparatively  simple  funda- 
mentals. 

The  follovidng  is  a  short,  simple  and 
exact  rule  for  properly  connecting  the 
secondaries  of  current  transformers  for 

differential  protection  of  star- delta 
transformer  banks. 

First,  trace  out  corresponding  incom- 
ing and  outgoing  high-tension  leads  of 

the  power  transformer  bank  and  note 
the  correct  polarity  of  the  bank. 

Second,  star-connect  the  current 
transformers  on  the  delta  side  of  the 
power  bank  by  tying  together  three 
corresponding  secondary  leads. 

Third,  connect  any  of  the  three  re- 
maining leads  of  the  starred  current 

transformers  to  the  same  relative  sec- 
ondary lead  of  the  corresponding  cur- 

rent transformer  on  the  opposite  or  star 

A B                          C 

a 

: 

■1       : 

Ay 

0\] 

0 
*  B 

■1 

c 

Wj 

t 
J 

>|       : 

! 

1^ 

1^ 
a'                   b'                  c  ' 

Fig.  1. — Wiring  diagram  of  current  transformer 
connections  for  differential  protection  of  a  star- 
delta  subtractive-polarity  power  transformer 
bank.  Arrows  indicate  direction  of  current  flow 
assuming  that  power  is  being  delivered  through 
the  bank  from  the  delta  side  to  the  star  side. 
The  letters  and  figures  are  for  the  identification 
of  the  various  units  of  current  which  are  shown 
in  their  proper  vectorial  relation  in  Fig.  5. 

side  of  the  power  bank.  That  is,  if  the 
lead  selected  emerges  from  the  current 
transformer  on  the  side  nearest  the 
power  bank  it  should  be  connected  to 
the  lead  near  the  bank  on  the  corre- 

sponding current  transformer  on  the 
star  side  of  the  power  bank,  and  vice 
versa. 

Fourth,'  connect  this  same  secondary 
lead  to  the  relatively  opposite  secondary 

Fig.  2. — An  alternate  wiring  scheme  for  that 
shown  in  Fig.  1,  accomplishing  precisely  the 
same   results.     Power  bank   subtractive   polarity. 

lead  of  the  current  transformer  (on  the 
star  side  of  the  power  bank)  in  the 
phase  which  is  common  (on  the  delta 
side  of  the  power  bank)  with  the  phase 
of  the  current  transformer,  the  second- 

ary lead  of  which  was  selected  for  the 
connection  outlined  in  the  above  para- 

graph. Fifth,  complete  the  connections  by 
following  out  the  above  directions  for 
the  other  two  pairs  of  current  trans- 
formers. 

It  is  important  to  bear  in  mind  that 
in  the  above  discussion  the  current 
transformer  polarities  are  assumed  to 
be  the  same.  If  the  polarity  of  the 
current  transformers  on  one  side  of 
the  power  bank  is  different  from  the 
polarity  of  those  on  the  other  side  of 
the  bank,  the  secondary  leads  of  one 
set  must  be  reversed  after  applying  the 
above  rule. 

Illustration. 

To  illustrate  this  rule  and  its  appli- 
cation refer  to  Fig.  1,  which  shows  a 

star-delta  power  transformer  bank  with 
current  transformers  properly  con- 

nected for  differential  protection.  The 
power  transformers  are  of  subtractive 

polarity.  Therefore,  phase  leg  A'  corre- 
sponds to  phase  leg  A;  phase  leg  B'  cor- responds to  phase  leg  B;  phase  leg  C 

corresponds  to  phase  leg  C.  The  cur- 
rent transformers  may  be  starred  either 

as  shown  in  Fig  1  or  as  shovwi  in  Fig.  2. 
In  the  case  sho\vn  in  Fig.  1,  the  sec- 

ondary lead  of  the  current  transformer 
in  leg  A'  should  be  connected  to  the 
outside  secondary  lead  of  the  current 
transformer  in  the  corresponding  leg 

A.  But  phase  leg  A'  is  also  connected 
to  the  relatively  opposite  terminal  of 
power  transformer  "C".  Therefore,  the 
secondary  lead  of  the  current  trans- 

former in  leg  A'  should  also  be  con- 
nected to  the  inside  secondary  lead  of 

the  current  transformer  in  leg  C.  Con- 
nect the  secondary  leads  of  the  current 

transformers  in  legs  B-B'  and  C-C  in the  same  manner. 
Other    possible    connections    equally 

correct  are  shown  in  Figs.  2,  3  and  4. 
Vectorial  Proof 

To  prove  Fig.  1  vectorially,  a  simple 
method  of  using  current  vectors  is  given 
in  the  following  discussion. 

Assume  current  flowing  out  from  the 
star  side  of  the  power  bank  and  flow- 

ing in  on  the  delta  side  of  the  bank. 
Then,  since  the  polarity  of  the  bank  is 
subtractive,  the  current  within  the  delta 
windings  of  the  bank  will  be  as  indicated 
by  the  arrows  adjacent  to  the  delta 
vrfndings  in  Fig.  1.  Vectorial  relations 
between  currents  A,  B,  and  C  are  shovro 
in  Fig.  5.  Tracing  out  Fig.  1  it  is  ap- 

parent that: 

Fig.  3. — Current  transformer  connections  for 
differential  protection  of  a  star-delta  additive- 
polarity  power  bank  where  the  power  bank  con- 

nections are  made  up  slightly  differently  from 
those  shown .  in  Figs.  1  and  2.  The  net  results 
are  of  course  the  same. 
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Current  A'  =  ao  —  co  =  OA  —  OC; 
Current  B'  =  bo  —  ao  =  OB  —  OA; 
Current  C  =  co  —  bo  =  OC  —  OB. 
The  vectorial  relations  between  cur- 

rents A',  B'  and  C  as  taken  from  the 
above  equations  appear  in  Fig.  5. 

Since  the  current  transformer  polar- 
ity is  subtractive  and  the  star  connec- 

tion is  made  up  as  shown  in  Fig.  1, 
currents  1,  2,  and  3  are  the  same  as 

currents,  A',  B'  and  C,  respectively. 
For  the  proper  actuation  of  differen- 

tial relays  it  is  desired  to  have  cur- 
rents 180  deg.  out  of  phase  with  which 

to  balance  currents  1,  2,  and  3.  Refer- 
ring to  Fig.  5  for  the  vectorial  relations 

and  to  Pig.  1  for  the  connections,  the 
following  discussion  will  serve  as 
proof  of  the  correctness  of  the  connec- 

tion methods  given  in  the  foregoing 
rule.     Since, 

Current  1  =  OA  —  OC,  current  to 
balance  this,  or  X  ̂   —  OA  -|-  OC,  and, 
therefore,  secondary  lead  1  is  connected 
to  the  outside  secondary  lead  of  the  cur- 

rent transformer  on  leg  A  (this  corres- 
ponds to  the  tail  of  the  arrow,  or  nega- 

tive lead(  and  to  the  inside  secondary 
lead  of  the  current  transformer  on  leg 
C  (this  corresponds  to  the  head  of  the 
arrow,  or  positive  lead).    Since 

Current  2  =  OB  —  OA,  current  to 
balance  this,  or  X  =  —  OB  -|-  OA, 
and  therefore  secondary  lead  2  is  con- 

nected to  the  outside  secondary  lead  of 
the  current  transformer  on  leg  B  (this 
corresponds  to  the  tail  of  the  arrow,  or 
negative  lead)  and  to  the  inside  secon- 

dary lead  of  the  current  transformer  on 
leg  A  (this  corresponds  to  the  head  of 
the  arrow,  or  positive  lead.    Since 

Current  3  =  OC  —  OB,  current  to 
balance  tliis,  or  Z  ̂   —  OC  -f  OB,  and, 
therefore,  secondary  lead  3  is  connected 
to  the  outside  secondary  lead  of  the  cur- 

rent transformer  on  leg  C  (tliis  corre- 
sponds to  the  tail  of  the  arrow,  or  nega- 

tive lead)  and  to  the  inside  secondary 
lead  of  the  current  transformer  on  leg 
B  (this  corresponds  to  the  head  of  the 
arrow,  or  positive  lead). 
Transformer  differential  connections 

may  readily  be  checked  by  this  com- 
paratively simple  vector  method.  The 

above  detailed  discussion  and  proof  is 
given  in  order  that  the  simple  theory 
involved  may  be  thoroughly  iinderstood. 
When  this  is  accomplished,  the  appli- 

cation of  this  principle  to  the  actual 
checking  of  connections  on  the  job  is 
quick,  easy  and  accurate. 
When  connections  have  been  checked 

and  their  correctness  ascertained  the 
relays  should  of  course  be  connected 
into  the  circuit  as  shown  at  the  right 
in  Fig.  6. 

Wrong   Connection. 
The  question  is  often  asked,  "Why 

not  star-connected  current  transform- 
ers on  the  star  side  of  the  power  bank 

and  delta-connected  current  transform- 
ers on  the  delta  side  of  the  power 

bank?"  Such  a  connection  is  shown  in 
Fig.  6.  With  this  hook-up  the  differ- 

ential relays  would  be  caused  to  operate 
under  many  conditions  of  external  or 
line  troubles.  For  example,  assume  a 
single-phase  failure,  such  as  a  flash- 
over  to  ground,  to  occur  out  on  the 
transmission  line,  or  in  fact  anywhere 
outside  of  the  section  supposed  to  be 
under  the  protection  of  the  differential 

A'      1                                                 Y 

^     ,     / \    1 
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z-^                          Jm 

/         -s 

V         \ 
B'    2                                               X 

Fig.  5. — Simple  vectorial  proof  that  the  secondary  currents  obtained  with  the  connection  scheme 
illustrated  in  Fig.  1  are  of  the  proper  physical  relations  to  actuate  protective  relays  for  differ- 

ential protection  of  a  star-delta  power  transformer  bank.  The  solid  vectors  represent  the  mag- 
nitude and  relative  directions  of  the  currents  within  the  current  transformers  on  the  star  side 

of  the  power  bank.  The  dashed  vectors  represent  the  magnitude  and  directions  of  the  currents 
within  the  current  transformers  on  the  delta  side  of  the  power  bank.  The  dotted  vectors  represent 
the  "minus"  or  relatively  reversed  direction  of  the  currents  represented  by  the  solid  vectors.  The 
dot-and-dash  vectors  represent  the  resultant  current  obtained  by  connecting  each  secondary  lead 
from  each  current  transformer  on  the  star  side  of  the  power  bank  to  a  relatively  opposite  secon- 

dary terminal  of  an  adjacent  current  transformer.  These  resultant  secondary  currents  from  the 
current  transformers  on  the  star  side  of  the  power  bank  are  180  deg.  out  of  phase  with  the 
secondary  currents  from  the  current  transformers  in  corresponding  phases  on  the  delta  side  of  the 
power  bank.  This  condition  must  exist  when  power  is  being  delivered  through  the  bank  to  insure 
the  correct  operation  of  differential  relays  under  fault  conditions. 

scheme.  Such  a  fault  is  indicated  at 
"X"  in  Fig.  6.  The  short-circuit  cur- 

rent in  this  case  will  be  only  single- 
phase.  Thus  the  short-circuit  current 
will  flow  through  leg  CC  and  cause 
secondary  currents  to  flow  as  indicated 
by  the  arrows.  All  the  short-circuit 
current  delivered  must  come  from  and 

through    legs    A'    and    C      Therefore, 

^                     B                    C 
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Fig.  4. — An  alternate  for  the  same  condition 
shown  in  Fig.  3.  Power  transformers  additive 
polarity. 

Since  the  secondary  current  from  the 

current  transformer  in  leg  A'  has  no current  from  the  current  transformer 

in  leg  A  to  balance  it,  all  of  this  cur- 
rent must  return  to  the  neutral  through 

the  differential  relay,  as  shown  by  the 
arrow,  and  cause  faulty  operation.  This 
condition  is  one  which  obviously  proves 
aut  according  to  the  simplest  funda- 

mental theory  and  has  been  proved  ex- 
perimentally by  some  users.  Therefore, 

the  scheme  should  not  be  used. 

Fig.  6. — Showing  the  proper  method  of  connect- 
ing relays  into  the  secondary  wiring  for  differ- 

ential protection  of  a  star-delta  subtractive- 
polarity  power  transformer  bank.  The  wiring 
diagram  shows  the  current  transformers  con- 

nected in  star  on  the  star  side  of  the  power  bank 
and  in  delta  on  the  delta  side.  This  scheme  of 
connection  is  wrong  because  with  it  faulty  opera- 

tions of  the  relays  will  be  caused  when  faults 
occur  outside  of  the  differential  hook-up  at  any 

point  such  as  that  indicated  by   "X." 
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Construction  work  incident  to  extension  of  Big  Creek  No.   2  power  house. 

Big    Creek    No.  2    Power    House 
Being  Extended  56  Ft. 

A  56-ft.  extension  is  being  made  at 
power  house  No.  2  on  the  Big  Creek 
development  of  the  Southern  California 
Edison  Company.  The  accompanying 
photograph  was  taken  Dec.  15,  1924, 
and  shows  the  progress  of  the  work  up 
to  that  date,  when  the  job  had  been 
under  way  for  only  a  short  time.  Prior 
to  the  starting  of  this  extension  the 
construction  crew  had  been  engaged  in 
making  a  similar  extension  to  the  No. 
1  power  house.  The  major  portion  of 
the  work  at  No.  1  was  done  first  be- 

cause it  is  at  an  elevation  2,000  ft. 
higher  than  No.  2  and  the  weather  is 
consequently  more  rigorous. 

The  building  is  being  extended  down 
stream  a  distance  of  56  ft.  up  to  the 
fourth  floor  level.  This  additional  space 
will  accommodate  a  fourth  17,500-kw. 
generator.  Twin  impulse  wheels  will 
drive  the  new  unit.  The  forms  for  the 
pits  of  these  wheels  are  being  built  as 
shown  in  the  accompanying  illustration. 
Above  the  fourth-floor  line  it  will  be 
necessary  to  make  only  a  14-ft.  exten- 

sion as  the  additional  bus  and  switch- 
ing equipment  takes  up  less  room  than 

the  generating  unit.  This  will  complete 
the  development  of  the  present  power 
house. 

San  Juan  substation  of  the  Pacific  Gas  and  Electric  Company.  This  sub  has  just  been  partially  rebuilt  and  is  typical  of  outlying  stations  of  a  like 
capacity  where  loads  of  importance  and  60.000-volt  transmission  lines  are  involved.  The  station  bank,  shown  in  the  background,  is  of  3,000-kva. 
capacity  and  feeds  both  a  22,000-volt  bus  and  a  4,000-volt  bus.  The  60,000-volt  bus  is  stretched  between  the  towers  at  the  right  and  left  of  the  illus- 

tration. The  two  incoming  lines  are  taps  from  the  Port  Marion-Salinas-Soledad  lines  and  come  in  onto  the  bus  one  through  the  standard  switching- 
tower  unit  at  the  extreme  left  and  the  other  through  the  unit  at  the  right  center.  The  transformer  primary  leads  are  taken  from  the  bus  through 
the  older  wooden  tower  at  the  left  center.  An  outgoing  60,000-volt  line  to  the  plant  of  the  Mission  Cement  Company  takes  off  from  the  switching 
unit  at  the  extreme  right.  It  will  be  noted  that  current  transformers  are  included  on  this  switching  unit.  All  60,000-volt  lines  are  protected  by  di- 

rectional overload  relays.  The  structure  carrying  the  low  tension  buses  may  be  seen  in  the  background.  The  oil  circuit  breakers  are  manufactured 
by  the  company  at  its  Sacramento  shops.  The  oil-filled  current  transformers  are  also  made  by  the  company.  The  tower  steel  is  supplied  by  the 

Pacific    Coast   Steel    Company   according   to    specifications  made  up  by  the  Pacific  Gas  and  Electric  Company. 
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Fireproof  Bungalow  Built  for  Dispatcher's  OflSce 
Single-Story  Building  Designed  for  the  Purpose  Provides  Separate 

Oflace  for  the  Dispatcher's  Force 
A  separate  distinctive  building  of  the 

bungalow  type  now  houses  the  dis- 
patcher at  Terminal,  Utah,  on  the  lines 

of  the  -Utah  Power  &  Light  Company. 
The  building  is  comparatively  fire- 

proof, being  constructed  of  hollow  tile 
overlaid  with  stucco  on  the  exterior  and 
plaster  on  the  interior.  A  Johns-Man- 
ville  composition  shingle  roof  and  brick 
trimmings  around  the  steel  casement 
windows  add  to  the  durability  and  ap- 

pearance of  the  structure.  The  main 
floor  consists  of  a  main  operating  room, 
a  vault,  a  workroom  and  a  telephone- 
line  entrance  room.  A  full  basement 
underlies  the  whole  main  floor. 

Efficiency  of  the  dispatching  force  has 
been  increased  by  the  new  building  be- 

cause of  its  modem  equipment  and  the 
fact  that  it  is  far  quieter  than  the  old 
quarters  on  the  third  floor  of  the  Ter- 

minal substation.  Shadowless  illumina- 
tion is  available  over  the  entire  operat- 
ing room  as  the  five  150-watt  Trojan 

lighting  units  are  so  spaced  as  to  dis- 
tribute the  light  evenly. 

Heat  is  supplied  through  a  hot-water 
circulating  system  of  the  latest  design. 
An  even  temperature  of  any  desired 
degree  may  be  maintained  through  a 
thermostat  heat  regulator. 

Open  wiring  is  used  exclusively  in 
bringing  the  telephone  lines  in  to  the 
dispatcher's  desk.  The  lines  are  so  ar- 

ranged that  it  is  particularly  easy  to 
trace  any  trouble  that  might  occur.  No 
conduit  or  concealed  work  is  used  in  the 
building  in  connection  with  the  tele- 

phone equipment.  It  is  believed  by 
those  responsible  for  this  design  that 
the  open  wiring  system  will  materially 
help  toward  eliminating  cases  of  trouble 

on  the  dispatcher's  lines  of  communica- 
tion within  the  building. 

Windows  are  so  arranged  that  a  gen- 
erous supply  of  light  and  fresh  air  is 

always  available.  Steel  casement  win- 
dows were  used  because  they  blend  bet- 

ter with  the  building  design  and  be- 
cause they  give  more  efficient  ventila- 

tion for  a  given  wall  opening  than  do 
the  more  common  sash.  Ample  storage 
room  is  provided  in  the  storeroom  and 
in  the  two  vaults  to  take  care  of  the 
operating  records  and  files  kept  at  the 

dispatcher's     office.       Filing     cabinets, 

maps  and  similar  equipment  can  be  ar- 
ranged conveniently  and  readily  ac- 
cessible in  the   operating   room.     Wall 

space  provides  plenty  of  room  for  the 
mounting  of  such  system  maps  as  are 
commonly  referred  to  during  dispatch- 

ing operations.  The  dimensions  of  the 
operating  room  are  sufficient  to  permit 
the  dispatchers  plenty  of  elbow  room. 
The  new  office  is  neat  and  attractive  in 
appearance  both  inside  and  outside. 

Dispatcher  Mueller  at  the  new  nerve  center  of  the  Utah  Power  &  Light  system  at  Terminal,  Utah. 

Exterior  view  of   new  hollow-tile,   stucco-finish   dispatching  building  of  the   Utah  Power  &  Light 
Company   at  Terminal,   Utah. 

Arrester  and  main  fuse  board    (left)    and  entrance   rack    (right)    on  the   telephone    lines    entering   the    office    of    the    dispatcher    of   the    Utah    Power    & 
Light  system  at  Terminal,  Utah.     Note  the  open  wiring.     No   conduit   is   used  on  the  telephone   lines   anywhere   in   the   building. 
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Marysville  Business  Man  Sold  On 
Complete  Electrification 

H.  H.  Dunning  of  Marysville  is  a  firm 
believer  in  the  universal  use  of  elec- 

tricity. He  is  now  having  a  former 
garage  remodeled  into  stores  on  the 
ground  floor  and  fourteen  two-room 
apartments  on  the  upper  floor.  These 
apartments  will  be  completely  electri- 

fied, each  having  an  electric  range, 
water  heater  and  air  heater. 

Mr.  Dunning  has  recently  completed 
a  spacious  garage  in  Marysville,  where 
he  has  60  employees.  This  garage  has 
a  completely  equipped  electrical  kitchen 
where  the  noonday  meal  of  the  em- 

ployees is  prepared.  Good  wholesome 
food  is  served  and  the  amount  is  un- 

limited, yet  this  meal  costs  the  em- 
ployees only  twenty-five  cents. 

_  This  is  a  new  field  for  the  installa- 
tion of  electrical  equipment  and  offers 

an  opportunity  for  the  electrical  con- 
tractor that  should  be  developed. 

LeRoy  H.  Crandall  of  the  California 
Electrical  Bureau  was  partly  responsi- 

ble for  selling  Mr.  Dunning  the  "com- 
pletely electrical"  idea. 

Electrically  Heated  Fire  Houses 
New  Field  for  Contractors 

Two  fire  engine  houses  recently  com- 
pleted in  Sacramento  were  completely 

equipped  with  electric  air  heaters.  These 
buildings  house  the  apparatus  and 
provide  living  quarters  for  the  mem- 

bers of  the  department.  The  air  heat- 
ers are  used  to  keep  the  apparatus 

warm  so  that  it  starts  easily  at  all 
times,  as  well  as  to  provide  heat  in  the 
living  quarters. 

One  of  these  modern  engine  houses 
is  located  at  43rd  and  J  Streets  in  the 
residential  district.  The  architecture 
of  the  building  was  made  to  conform 
to  the  architecture  of  the  surrounding 
homes,  and  the  accompanying  picture 
shows  how  well  this  was  done.  This 
house  is  equipped  with  Wesix  flush-type 
air  heaters,  there  being  one  2-kw.,  four 
2%-kw.,     five     3-kw.     and     two     4-kw. 

Garage   of  H.   H.   Dunning',   Marysville,   which   is   being   remodeled   into   stores   and   fully  electrified 

apartments.    Mr.  Dunning's  new  garage,  recently  completed,  has  an  electrical  kitchen  for  preparing 
the  noonday  meal  of   his  employees 

heaters.  Dean  &  Dean  were  the 
architects,  and  the  electrical  work  was 
installed  by  Latourrette-Fical  Company. 

The  other  house  is  at  2nd  and  L 
Streets  and  is  equipped  similarly.  Dean 
&  Dean  were  the  architects,  and  the 
electrical  construction  was  by  the  Cali- 

fornia Mechanical  &  Electrical  Engin- 
eering Company. 

W.  W.  Mohrdick,  formerly  of  the 
Mohrdick-Foran  Electric  Company  at 
1803  Castro  Street,  San  Francisco,  has 
recently  established  the  Mohrdick  Elec- 

tric Company  at  2258  Market  Street,  in 
that  city.  Mr.  Mohrdick  has  also  be- 

come a  member  of  the  San  Francisco 
Association  of  Electrical  Contractors 
and  Dealers.  He  has  been  a  member  of 
the  California  Electragists  for  some 
time. 

Electrolier   System   Financed   by 
New  Method 

A  novel  and  unique  method  of  financ- 
ing the  installation  of  electroliers  in 

Marysville,  Calif.,  has  been  devised  by 
the  property  owners  in  that  they  are 
paying  approximately  $1.50  per  front 
ft.  for  the  electrolier  installation.  In 
this  way  it  was  not  necessary  for  the 
city  to  bond  itself  and  sell  the  bonds, 
which  will  tend  to  reduce  the  total  cost 

to  the  people.  Fifty  400-watt  Novalux 
electroliers  with  No.  1034  type  standard 
will  be  installed,  using  a  crystal  glass 
shade.  Four  electroliers  will  be  in- 

stalled on  each  side  of  the  street.  This 
will  be  the  first  installation  in  the  state 

using  this  electrolier.  George  W.  Rob- 
erts has  the  electric  contract  for  the 

installation. 

Electrically    heated    fire   engine    house    at    2nd    and    L    Streets,    Sacramento        Residential   type  of   fire  engine   house  at   43rd   and  J   Streets.   Sacramento. 

I 
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Electrical  Trade  Associations  Should  Be  Supported 
Leaders    Plan    Constructively    for    Betterment    of    Conditions 

Within  the  Entire    Industry 
BY   C.   B.    KENNEY 

Manager  NePage,  McKenny  Company,  San  Francisco 

An  analysis  of  the  management  per- 
sonnel of  electrical  -  contractor  -  dealer 

organizations  shows  that,  in  the  main, 
the  executives  have  risen  from  the 
ranks  of  apprentices  and  journey- 

men. Many  of  these  men  have  worked 
up  through  various  positions  as  esti- 

mators, superintendents  and  so  on,  be- 
fore finally  branching  out  into  business 

for  themselves.  Doubtless  this  is 
equally  true  in  other  mechanical  lines, 
and  it  seems  the  natural  and  proper 
course  of  individual  advancement.  This 
individual  initiative  and  desire  for  ad- 

vancement should  be  fostered  and  en- 
couraged by  those  who  have  already 

established  themselves  in  the  commer- 
cial world.  As  an  aid  to  the  individual 

who  is  ambitious  and  to  the  concern  that 
is  desirous  of  proceeding  along  con- 

structive lines,  various  trade  associa- 
tions have  been  formed  and  are  func- 

tioning as  guides  in  the  establishment 
of  business  conduct.  Almost  without 
exception  these  associations  are  headed 
by  men  of  experience  and  stability  who 
are  thinking  and  planning  construc- 

tively for  the  betterment  of  conditions 
within  the  entire  trade.  For  that  rea- 

son as  well  as  for  individual  advantage, 
trade  associations  should  be  staunchly 
and  loyally  supported. 

This  is  particularly  true  in  the  elec- 
trical business  where,  on  account  of  the 

great  variety  in  classes  of  construction, 
ranging  from  repair  work  and  very 
small  jobs  to  the  largest  and  most  com- 

plex installation,  the  field  is  open  to 
many  of  widely  diversified  experience. 
The  small  amount  of  capital  needed  for 
a  start  in  electrical  contracting  and  the 
very  open  supply  market  tempts  many 
men  to  start  out  for  themselves  without 
a  proper  foundation  in  their  trade  and 
without  financial  training.  For  such 
men  the  trade  association  is  most  cer- 

tainly a  bulwark.  This  fact,  however, 
is  all  too  often  not  recognized  and  the 
small  contractor-dealer,  the  man  who 
has  the  most  to  gain  from  trade  asso- 

ciations, is  frequently  the  last  to  appre- 
ciate association  advantages.  Possibly 

these  smaller  firms  are  sometimes  in- 
timidated by  the  close  association  with 

the  larger  competitve  organizations,  but 
inasmuch  as  the  basis  of  all  trade  or- 

ganizations is  mutual  trust  and  confi- 
dence, this  feeling  must  be  entirely 

eliminated.  It  seems  that  it  must  indeed 
be  a  low  type  of  individual  who  will 
break  bread  with  a  competitor  and  then 
be  guilty  of  unethical  trade  practices. 
The  larger  firm  has  no  need  to  fear  the 
smaller,  and  the  smaller  should  not 
permit  itself  to  fear  the  larger,  as  the 
classes  of  work  performed  by  the  two 
organizations  normally  vary  so  widely 
in  scope  that  there  is  no  point  of  con- 

tact. The  smaller  concern  is  busied 

■with  house  wiring,  repair  jobs  and  the 
various  smaller  contracts,  while  the 
larger  firm  engages  itself  almost  en- 

tirely on  the  larger  contracts  which  in- 
volve too  heavy  a  financial  outlay  and 

hazard  even  to  attract  the  smaller 
concern. 

While  it  is  commendable  that  journey- 
men should  desire  to  work  themselves 

into  the  position  of  master  contractors 
and  electrical   contractor-dealers,  it  is 

nevertheless  regrettable  that  most  of 
these  journeymen,  when  they  finally  do 
branch  into  the  contracting  business  for 
themselves,  do  so  absolutely  without 
any  adequate  foundation,  experience  or 
knowledge  of  business  methods.  This 
applies  not  only  to  contracting  but  also 
to  merchandising.  The  serious  results 
of  this  evolutionary  process  are  written 
in  the  figures  relative  to  the  mortality 
of  electrical  contractor-dealers.  A  de- 

tailed study  of  the  major  cities  of  the 
Pacific  Coast  shows  that  over  90  per 
cent  of  those  who  start  in  the  electrical 
contractor-dealer  business  fail  to  re- 

main in  business  for  five  years  or 
longer.  Of  the  remaining  10  per  cent 
the  majority  by  far  are  those  who  have 
had  training  or  experience  in  merchan- 

dising and  in  the  general  conduct  of 
business.  While  it  is  undoubtedly  true 
that  there  are  many  occasions  when  men 
are  justified  in  becoming  master  con- 

tractors prior  to  the  time  when  they 
have  had  the  experience  that  this  busi- 

ness occasions,  it  is  nevertheless  true 
also  that  such  men  must  look  else- 

where than  within  themselves  to  supply 
the  deficiencies  of  their  own  experience. 

It  is  on  just  this  fact  that  the  various 
associations  of  electrical  contractors 
and  dealers  base  their  existence.  The  en- 

tire thought  of  such  associations  is  con- 
structive in  its  nature.  No  intelligently 

guided  association  is  proceeding  along 
the  basis  of  price  control,  for  not  alone 
is  this  unlawful  but  it  is  unsound  eco- 

nomically. Fortunately,  the  various 
contractor-dealer  associations  of  the 
West  today,  and  particularly  of  Cali- 

fornia, number  as  their  executives  some 
of  the  keenest  minds  in  the  contract- 

ing branch  of  the  industry.  These  as- 
sociation executives  are  devoting  much 

of  their  time  and  no  small  amounts  of 
money  to  the  upbuilding  of  the  associa- 

tion to  the  end  that  all  of  the  members 
alike  may  enjoy  the  benefits  that  come 
from  unity.  Many  of  these  benefits  are 
founded  on  the  rich  experience  of  men 
who  have  spent  years  in  contractor- 
dealer  activities.  The  president  of  one 
of  these  associations  is  a  man  who 
has  been  conspicuously  successful  and 
who  started  in  as  an  apprentice,  work- 

ing up  throtigh  various  stages  of  jour- 
neyman, foreman  and  superintendent, 

to  the  time  when  he  owned  his  own 
business.  His  success  has  been  due  en- 

tirely to  the  fact  that  he  followed  out 
good  business  ethics.  He  has  acquired  a 
considerable  competence,  and  is  devot- 

ing a  large  share  of  his  time  to  the 
activities  of  his  association.  In  addi- 

tion to  this,  very  frequently  and  with- 
out publicity,  he  makes  it  possible  for 

some  smaller  members  to  secure  a  con- 
tract that  by  virtue  of  circumstances 

naturally  would  gravitate  to  his  larger 
firm. 

Every  member  of  the  electrical  busi- 
ness should  have  a  deep-seated  interest 

in  trade  associations,  particularly  in 
those  associations  which  have  to  do 
with  the  contractor-dealer  branch  of  the 
business.  The  contractor-dealer  seems 
to  be  the  keystone  of  the  arch,  and 
should  this  member  fail,  conditions 
would  certainly  be  most  chaotic.  The 
cause  of  most  of  the  failures  in  the  con- 

tractor-dealer branch  of  the  industry 
is  indicated  by  the  more  than  ninety 
per  cent  mortality  rate  in  less  than  five 
years.  As  only  ten  per  cent  of  those 
who  start  in  the  contracting  business 
are  able  to  weather  the  storm  for  five 
years  or  more,  it  becomes  apparent  that 
a  condition  exists  that  should  command 
the  interest  and  attention  of  every 
member  of  the  electrical  industry.  Man- 

ufacturers, jobbers,  central  station  em- 
ployees, salesmen,  managers,  executives 

of  all  kinds,  alike  should  interest  them- 
selves in  contractor-dealer  activities, 

and  should  participate  as  largely  as  oc- 
casion affords  in  the  activities  of  such 

associations.  Every  effort  should  be 
made  to  eliminate  sharp  practices,  un- 

ethical conduct  and  the  many  pitfalls 
that  are  placed  in  the  way  of  legitimate 
business  by  those  who  would  be  guilty 
of  unfair  competition.  Participation 
by  manufacturers,  jobbers  and  others 
also  will  benefit  the  contractor-dealer 
on  account  of  the  contacts  that  will 
follow  and  on  account  of  the  better  un- 

derstanding that  can  be  established  be- 
tween the  source  of  material  supply  and 

the  source  of  material  outlet.  Closer 
cooperation  between  these  two  cannot 
but  result  to  the  mutual  advantage  of 
both. 

One  of  the  prime  requisites  for  the 
successful  conduct  of  any  business  is 
proper  accounting.  This  has  been  one 
of  the  greatest  weaknesses  of  the  aver- 

age contractor-dealer,  and  the  failure  to 
recognize  the  need  for  accurate  finan- 

cial records  has  been  the  cause  of  fail- 
ure of  a  high  percentage  of  the  con- 

tractor-dealers who  have  not  succeeded. 
Trade  associations  generally  are  spon- 

soring accounting  systems  that  apply 
particularly  to  the  electrical  business 
and  more  particularly  to  the  contracting 
branch  of  the  business,  and  such  job- 

bers, manufacturers  and  major  trade 
associations  have  devoted  special  at- 

tention to  this  feature.  Some  of  the 
more  progressive  jobbers  have  taken 
radical  steps  along  this  line  and  have 
assisted  dealers  in  installing  the  ac- 

counting method  that  would  be  most 
beneficial.  Various  trade  magazines 

have  given  their  support  to  this  move- 
ment at  considerable  expense,  and  de- 
voted much  of  their  space  to  construc- 

tive material  for  the  benefit  of  the  con- 
tractor-dealer. Central  stations  gener- 

ally are  glad  to  participate  in  these 
trade-association  activities. 

Since  it  is  absolutely  necessary  to 

have  some  general  channel  for  the  in- 
stallation of  wiring  materials  that 

makes  it  possible  to  apply  the  various 
electrical  devices  manufactured,  and 
since  this  channel  has  been  definitely 
established  as  the  contractor-dealer,  it 
becomes  immediately  apparent  that  it  is 

incumbent  upon  the  entire  electrical  in- 
dustry to  lend  its  fullest  support  to  this 

particular  branch.  Everything  that  can 
be  done  should  be  done  to  improve  the 
status  of  the  contractor-dealer,  and  to 
assist  him  in  proper  merchandising 
methods  and  in  the  establishment  and 
maintenance  of  ethical  practices. 

The  Wilshire-Beverly  Electric  Com- 
pany was  recently  opened  at  1727  Wil- shire  Boulevard,  Beverly  Hills,  Calif., 

by  F.  W.  Kedfield,  formerly  of  the  Sani 
High  Electric  Company,  R.  T.  Redfield, 
formerly  of  the  Illinois  Electric  Com- 

pany, and  F.  A.  Griessen.  The  firm 
will  specialize  in  the  manufacture  and 
installation  of  high-grade  lighting  fix- 
tures. 
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Model  Plant  an  Aid  in  Industrial  Electric  Field 
Pacific  Electric  Motor  Company  Occupies  Building  Embodying  Many 

Suggestions  for  Men  Interested  in  Electrical  Shop  Practice 

One  of  the  latest  developments  of 
importance  in  the  industrial  electric 
field  on  the  eastern  side  of  San  Fran- 

cisco Bay  is  the  new  building  of  the 
Pacific  Electric  Motor  Company,  at 
Tenth  and  Oak  Streets  in  Oakland.  It 
is  noteworthy  because  it  enables  that 
concern  efficiently  to  broaden  and  thor- 

oughly round  out  its  activities  and 
facilities  for  the  complete  electrical 
service  of  industrial  organizations  in 
the  immediate  community  and  in  in- 

terior districts. 
In  the  electromotive  field  the  Pacific 

Electric  Motor  Company  is  in  position 
to  specify  and  supply  any  motors,  con- 

trols and  attendant  apparatus  that  may 
be  needed,  including  wiring,  trans- 

former installations  and  switchboards. 
Where  stock  parts  are  not  suitable,  it 
will  design  special  apparatus  and 
switchboards,  as  well  as  plan  the  de- 

velopment of  special  equipment  for 
unusual  jobs.  Work  of  this  character 
varies  from  installations  for  rolling 
mills  and  bascule  bridges  to  single 
motors  in  small  shops. 

The  industrial  lighting  activities  of 
the  company  are  similarly  broad  in 
scope.  All  phases  of  lighting  installa- 

tions are  handled — fixtures,  sizes,  loca- 
tions, heights  and  shadows.  Specifica- 
tions provide  for  the  best  use  of 

materials  in  such  ways  as  splitting  up 
circuits  and  running  high-voltage 
wires  to  transformers  located  near  the 
point  where  the  lights  are  to  be  in- 

stalled. The  advantages  of  flood  light- 
ing and  special  lighting  on  machines 

are  considered  for  each  individual  case. 
Personnel  for  handling  this  work  is 

divided  into  administrative  and  engin- 
eering departments,  in  the  latter  being 

grouped  the  installation,  shop,  service, 
stock  and  shipping  men. 

Every  phase  of  the  plant  equipment 
was  given  thorough  and  careful  atten- 

tion in  the  planning  stage.  Generous 
room  was  provided  for  the  office,  an 
estimating  and  planning  room,  shop, 
stock  room  with  crane  and  steel  shelv- 

ing, and  a  well  lighted  sales  room  in 
which  the  full  stock  of  motors  and  con- 

trols is  displayed,  together  with  a  dis- 
play of  pulleys  and  other  equipment 

carried. 
Routing  of  work  through  the  shop  is 

given  special  attention  in  order  that 
each  step  might  be  progressive  and  ef- 

ficient. A  description  of  the  layout  of 
the  shop  and  the  machines  in  use  should 
be  full  of  suggestions  for  every  man 
interested  in  electrical  shop  practice. 

An  entrance  for  trucks  leads  directly 
to  the  stock-room  office  and  under  the 
runway  of  the  10-ton  electric  crane 
which  is  operated  over  a  100-ft.  track 
serving  the  machine,  assembly  and  dis- 

assembly sections  as  well  as  trucks  and 
the  motor  salesroom.  At  this  stock 
room  the  jobs  are  recorded  and  tagged 
as  they  come  in,  and  the  work  orders 
for  the  shop  are  at  the  same  time  made 
out.  New  apparatus  arrives  by  the 
same  route  and  is  checked  into  the  sales 
room  or  out  to  installations  that  are 
under  way,  while  stock  parts  and  pixl- 
leys  are  segregated  to  the  proper  places 
in  one  of  the  twenty  stacks  of  steel 
shelving  and  bins.  Apparatus  to  be  re- 

paired is  delivered  to  the  shop  assembly 
and  disassembly  section,  which  is  ad- 

jacent to  testing  and  cleaning  apparatus 

and  equipped  with  low  steel  tables  and 
a  50-ton  press. 

Thorough  testing  is  the  first  step  in 
order  for  incoming  jobs,  of  course,  and 
for  this  reason  the  test  board  is  lo- 

cated at  the  front  of  the  shop.  It  is 
fitted  with  apparatus  to  test  for 
grounds,  shorts,  opens  and  all  other 
faults  or  defects,  and  when  completed 
it  will  be  the  most  complete  installation 
of  its  kind  west  of  Chicago. 

The  transformer  room  is  situated  di- 
rectly above  the  test  board,  and  through 

the  floor  an  opening  has  been  provided 
for  running  conduits  and  wires  to  the 
test  board  and  distribution  center.  This 
transformer  room  is  a  fireproof  vault, 
and  in  it  are  housed  the  main  service 
oil  switches  and  contactors,  transform- 

ers, resistors  and  special  apparatus.  A 
special  room  is  provided  for  generators, 
compressors  and  heating  apparatus. 

In  a  separate  fireproof  room  in  the 
same  section  as  the  transformer  room 
are  the  dipping  tanks  which  are  served 
vidth  a  hoist  and  handling  equipment. 
Adjoining  is  the  oven  provided  with 
steel  car  and  rack  for  carrying  coils, 
stators  and  such  articles. 

Returning  again  to  the  progress  of  a 
job  as  it  comes  into  the  shop,  it  is  seen 
that,  following  the  testing,  provision 
has  been  made  for  any  sort  of  handling 
which  may  be  necessary.  The  10-ton 
electric  traveling  crane  will  place  the 
job  in  the  required  position  where  any 
necessary  stripping  of  gears,  bearings, 
pulleys  and  so  on  may  be  done  easily 
with  the  50-ton  press. 

Following  disassembly,  the  parts  to 
be  worked  on  at  once  go  to  the  cleaning 
room  while  the  balance  of  the  job  is 
sent  to  the  holding  section  where  a 

bench  with  sliding  drawers  is  fitted  up " for  keeping  small  parts  segregated  and 
in  order.  The  cleaning  room  is  of  spe- 

cial, fireproof  construction  and  is 
equipped  with  hoist,  distillate  tank  and 
force  pump,  compressed  air  and  an  ex- 

haust fan  to  carry  off  the  fumes  and 
dust. 
When  thoroughly  cleaned,  the  jobs 

are  sent  directly  to  either  the  machine 
department  or  the  winding  department. 

The  machine  department  is  equipped 
with  two  medium  lathes  and  one  25-in. 
LeBlond.  To  the  latter  a  compound 
head  is  to  be  added  to  increase  the 
swing  to  60-in.  Grinding  and  buffing 
wheels,  drill  presses,  power  hack  saws, 
shaper,  milling  machine  and  similar 
equipment  are  conveniently  placed.  All 
machines  have  direct  drive  by  variable 
speed,  d.  c.  motors  and  automatic  push- 

button control. 

Special  heavy  steel  tables  with  built- 
in  furnaces  and  heavy  vise  are  used  for 
babbiting.  The  furnace  is  supplied  with 
gas  and  compressed  air,  and  there  is 
also  a  gas  and  compressed  air  torch. 
Bearings  of  any  size  may  be  cast,  and 
all  are  bored  to  accurate  dimensions. 
Special  attention  is  given  to  securing 
proper  grooves  for  oil,  and  bearings  are 
made  without  blow  holes  and  turned  so 
that  they  are  free  from  chatter  marks. 
Provision  is  being  made  for  reaming 
and  burnishing  bearings  to  absolutely 
accurate  gage. 

Throughout  the  shop,  facilities  are 
provided   or   planned   for   any   class   of 

machine  work.  Working  conditions 
are  pleasant;  the  lighting  ideal  by  night 
as  well  as  by  day,  and  the  work 
benches  are  heavy  and  wide  with  ample 
drawers  sliding  smoothly  on  steel 
guides,  a  drawer  with  lock  for  each man. 

The  winding  department  is  equipped 
with  insulation  cutters,  a  r  m  a  t  ur  e 
horses,  low  steel  tables  for  heavy  work 
and  rotating  tables  for  smaller  jobs. 
The  work  benches  are  of  3-in.  stock 
with  Hallowell  steel  bench  legs  similar 
to  those  in  the  machine  section.  Each 
winding  position  carries  a  simple  test 
set  which  is  set  flush  with  the  back- 

board of  the  bench.  Each  main  "bench carries  an  auxiliary  test  panel  for  the 
heavier  testing  currents,  both  direct 
and  alternating  current.  All  positions 
are  provided  with  compressed  air  and 
gas,  and  there  is  a  gas  stove  for  each 
two  positions.  A  rolling  crane  serves 
the  winding  department  together  with 
a  compressed  air  hoist  for  stripping  old 
windings  from   stators. 

Adjacent  to  the  oven  and  dipping 
room  and  occupying  one  comer  of  the 
winding  department  is  the  coil  winding 
section.  Machines  are  here  installed 
for  winding,  shaping  and  taping  coils. 
Great  care  is  taken  to  keep  the  benches 
in  this  section  free  at  all  times  from 
dirt  and  all  apparatus  other  than  the 
coils  being  made.  One  bench  is  fitted 
wit  hsteel  racks  for  hanging  coils  and 
with  foot-controlled  vises  for  clamping 
them  while  taping.  By  locating  this 
section  close  to  the  oven  and  dipping- 
room  the  progressive  scheme  for  hand- 

ling jobs  is  followed  out. 
A  special  machine  is  being  designed 

for  winding  the  smallest  or  largest  coils 
at  very  low  or  very  high  speeds  up  to 

2,000  r.p.m.  At  these  high  speeds  dy- 
namic breaking  is  provided  to  stop  the 

reels  properly.  It  synchronizes  the 
reels  automatically  so  that  they  stop^ 
with  the  revolving  head.  A  later  article 
will  deal  with  this  machine  in  detail. 

After  the  winding  has  been  com- 
pleted, the  stator  or  arm  is  sent  to  the 

oven  where  it  is  thoroughly  baked  out 
before  impregnating.  Then,  while  hot, 

it  is  picked  up  by  an  overhead  travel- 
ing hoist  from  the  oven  steel  dolly  and 

dipped  in  a  thick,  heavy  insulating- varnish  of  the  highest  quality.  It  is 
then  drained,  returned  to  the  oven  and 
rebaked.  This  produces  a  job  which 
is  highly  resistant  to  oil,  water  and 
other  foreign  matter. 
Thorough  tests  are  made  at  this 

point  and  again  after  assembly  of  -the motor  or  apparatus.  The  rule  applied 
for  breakdo-wn  tests  is  to  double  the 
operating  voltage  plus  1,000  volts.  A 
record  is  kept  of  no-load  exciting  cur- 

rent, leakage,  heating  and  other  factors. 
When  a  job  is  completed  and  checked 

■with  the  inspector's  approval  it  is  re- 
turned to  the  shipping  department 

where  the  records  are  completed  and 
delivery  made  to  the  customer  or_to 

the  shop  service  men  who  are  making- the   installation. 
Delay  is  avoided  in  -winding  any  type 

of  motor  or  apparatus  by  carrying  a. 

complete  stock  of  magnet  -wire.  In  fact, 
the  company  carries  a  heavy  investment 
in  stock  of  all  kinds  in  order  that  work 
at  all  times  may  be  expedited,  and  de- 

tails in  the  stock  room  therefore  were 
worked  out  carefully. 

The  stock  room  is  equipped  with  300 
steel  boxes  for  small  parts,  and  for 
larger  material  there  are  twenty  stacks, of  steel  shelving. 
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BETTER   MERCHANDISING 

Do  Electrical  Men  Practice  What  They  Preach? 
San  Diego  Club  Conducts  Contest  to  Determine  Number  of  Men 

ReaUy  Qualified  to  SeU  "Electrify"  Idea. 
To  prove  to  itself  that  its  members 

were  not  "bald-headed  barbers"  nor 
"bare-footed  shoemakers."  The  San 
Diego  Electric  Club  inaugurated  an 

"Electrify"  contest  designed  to  give  an index  of  the  relative  electrification  of 
the  homes  of  those  belonging  to  the 
club.  The  opinion  of  the  leaders  in  the 
movement  was  that  no  man  who  did  not 
believe  in  what  he  attempted  to  sell 
could  make  a  success  of  placing  his 
material  in  the  hands  of  the  buying 
public. 

For  three  or  four  years  all  electric 
clubs  and  leagues  have  advocated,  and 
built  for  demonstration,  electric  homes. 
Then  it  occurred  to  someone  to  inquire 
just  how  many  really  electric  homes 
there  were  to  be  found  among  the 
homes  of  the  men  of  the  electrical  in- 

dustry itself. 

Inspired  by  an  "Electrify"  campaign 
put  on  by  an  Eastern  electric  league, 
P.  P.  Pine,  power  sales  engineer  for  the 
San  Diego  Consolidated  Gas  &  Electric 
Company,  and  two  years  ago  secretary- 
treasurer  of  the  San  Diego  Electric 
Club,  sought  support  of  the  idea  to 
bring  this  matter  to  the  attention  of 
the  club.  He  was  assigned  the  meet- 

ing of  March  3  to  put  over  the  "Elec- 
trify" idea,  and  the  plans  and  arrange- 

ments he  made  promised  an  unusual 
meeting  and  after-effects  for  the  San 
Diego  club.  The  cooperation  and  en- 

thusiasm he  aroused  by  the  idea  sug- 
gest that  other  electric  clubs  might  find 

in  the  idea  similar  response  and  good 
results. 

To  set  a  standard  whereby  a  home 
might  or  might  not  be  considered  elec- 

trified, a  questionnaire,  as  shown  in  the 
accompanying  illustration,  was  pre- 

pared. On  it  were  listed  all  the  possible 
electrical  conveniences  of  a  home,  with 
ratings  given  each  appliance  or  outlet 
according  to  its  relative  importance  or 
wattage.  The  points  were  totaled  at 
the  bottom  of  the  sheet  and  the  score 
determined. 

Seventy-five  was  set  as  the  minimum 
number  of  points  a  home  should  have 
to  be  considered  electrical.  The  ques- 

tionnaire was  sent  out  to  all  members 
of  the  club,  both  resident  and  non-resi- 

dent, with  an  urgent  request,  accom- 
panied by  stamped  and  addressed  en- 
velope, for  the  return  of  the  question- 

naire filled  out  completely. 
Prizes  for  the  contest  were  provided 

by  a  number  of  appliance  concerns.  The 
first  prize,  a  complete  percolator  set, 
was  donated  by  the  power  company;  the 
second  prize,  a  floor  lamp,  by  the 
Southern  Electrical  Company;  the  third, 
a  pancake-wafi'le  iron,  by  Electric  Sup- 

plies Distributing  Company;  and  fourth 
prize,  a  fan,  by  the  General  Electric 
Company. 

But  completely  electrical  home-own- 
ers were  not  to  be  the  only  prize  win- 

ners, according  to  the  plans  made  by 
the  "Electrify"  committee.  Two  con- 

solation prizes  were  awarded  the  two 
lowest  scores.  The  wiimer  of  the  first 
consolation  prize  received  a  turnover 
toaster,  given  by  the  Westinghouse 
Electric  &  Manufacturing  Company, 
and  the   second   was   given   a  tumbler 

water  heater  by  the  Illinois  Electric 
Company. 

A  special  prize,  a  percolator  donated 
by  the  Edison  Electric  Appliance  Com- 

pany, was  offered  as  an  inducement  for 
non-resident  members  and  guests  who 
entered  the  contest.  Another  special 

prize,  designed  to  draw  into  the  con- test those  members  of  the  club  not  from 
central-station,  contractor,  dealer  or 
jobber  organizations  was  offered  to 
members  from  the  telephone  and  street 
railway  companies. 

The  rules  of  the  contest,  given  on  the 
questionnaire  sent  out  by  the  San  Diego 
Electric  Club,  were  as  follows: 

m  ? 
DO    YOU    PRACTICE  '\       ̂ M^ 
WHAT  YOU  PREACH  •        ̂ Sl 

Fill  in  this  form  and  see  if  your  own  home  entitles  you  to  membership  in  the 
SAN    DIEGO 

Lois    of  Prizes                                      '^  1 P  rfYlTl  1       W      llln                     Consolation  Priza  Too 

OF  ELECTRICAL  MEN  WHO  ACTUALLY  HAVE  ELECTRIC  CONVENIENCE 
IN  THEIR  HOMES 

The  second  column  ii  the  spicc  lor  s.de  will  or              Then   count    up   the   number  of   roomt   in   jour 

HERE'S  THE  LOW  DOWN  ON    ̂ ™'r^;,^n, ,?,-i«'s^,'„rHK.=' °"    i:s;.-^sXi,:"',^:^\^i^  "  "-'" 
THIS  QUESTioNAiRE         j,%[t\'t.T^'Jz:i:;'^zs,Tir::^'.    ,»''r'':„r„"r,'r; si t,tiI' .£'. '^^,:i rale  owltli.     A  duplex  conTcnirnce  oullel  counts           the    number    o(    points    lo    be    credited    tot    y«Dr 

Wh«t  Wiring  ind  Oulletj  H»ve  You?     Take  the            2    pomti.      Multiple    screw-in    plugi.    however,    ate            wiring, 
table  twlow.  or  any  other  table  such  as  is  used  lor            not  counled- 
fieuriiiK  wiring  jobs.                                                                                 In    ihe   table   below,    the   roomi   thown    in   heaTy                                  Fimrine  Up  Your  Appliances 

type   are   those   thai    count   in   designating  its   lizc, 
Oppojrie  each  room  put  down  -be  ouUets  in  that           .„   ,„,   „u,j   .^rms;    viz.,    kitchen,   bving   room.               In   .he  spaces   belo*  w.ll   also  be  found  lisU  of 

room.     The  finl  column  is.  as  labeled,  (or  ceiling          dming   room,   laundry,   bedrooms,   etc                                  appliances    ol    various   sizes       Opposite   each    pot 
outlets-     Ad   out  el   means   "where  the    wre   comes                 Having  put  down  all  the  outlets  you  have  wired            the    number    that     you    have      and    set    down     Ibe 
th.ough   Ihe   ceilmg.-  and   each   outlet  counts  one.            „„      Uien    add     together    the    ce.ling    Outlets.    Ihe            proper   number   ol   ̂in.s   earned 

TaJI'i'V,"'''^/                "a°'.1'^^'')u         !^            bracket      outlets       and      the      convemence      outlets                 Add  up  the  grand  lolal  o(  pomts  tor  both  wiring A  drop  l.sSt  would  come  under  this  head  the  same             (switches    not    betng    considered    a.    oulleU).    and            and    appliances,    and    you     have    your    rating    "ill 
as  a  chandelier  outlet-                                                               g„  o.^  ,o,al.                                                                                 points^   for  The  Electrify  Club- 

SEVENTY-FIVE  POINTS  WILL  QUALIFY  YOU  TO  MEMBERSHIP  IN  THE  CLUB 
FiU  out  this  QuesdoDaiie.     Sign  it  and  mail  in  Endosetd  Stamped  Elnvelop«. 

How  to  Count   Your  Wiring   Outleli 

1 

65 

24 

14 

Count  Portable  L.iiRpi  One  Point  lor Bach   Socket 

The     following     count     according     to 

Portable  or  Table  Lamps.  Count  one 
point  for  each  socket   25 

Electrically   wired   furniture,  such   as 
wired    beds   Or    tables 

Count  one  for  each  socket  or  conveni- 
ence  outlet. 

Devices  Rating  at   Five  and  Ten 

Point!  Each 
Tlie  following  count  five  points  each, 

but  only  one  may  be  counted: 

2S 

40 

60 

2M 

UO        £o    u5o 

Hand  drill         1 
Hand  Ticuiun  cleaner     1 

Furnace    control     (thermostat)   1 

Toy    clolhes    wa^er      I 
Parlor                      3                 7 

Dining  Room     1                                 3 
Laundry     S               2                 5 

Points      24 
There   tnajr   alto   be   included   in    the 

above   any   appliance   taking   less    than 
300   watts    that    is   not    included    in    this 
or  the  other  lists. 

For  G60-Wan   Devices  Count  Tv7o 
Poioti  Each 

points    each,    but    as    before,    not    more 
than    ttvo    of    any    one    kind    may    be 
counted. 

;;      ;;        2         1           6 

Bath    Rooms'".".'  2               1                 1 

Elecltie   tireless   cooker   

Also,   any   electric   appliance   not   in- 
cluded   in   the  lists   that   takes  over 

660     watts     and     therefore     has     a 

Porches     2 
Halls       3               1 

Totals    -  ..   19             13               36 
Grand    TqIjI    ot 

All    Oullles    ..                                       6S 
Number  ol    Rooms.   S 

Number    ol   OolleU   divided    by    num. 
ber   ol    rooms   and    result  multiplied  by 

10^63  H-8x  10  =  85. 
For    the    lollowing    small    appliances 

count   one   point   each — not   more   than 

■The   foUownig  count   10   points  each. 
but  no  more  than  one  o(  each  may  be 

counted; Egg   boders     . 

Immersion   heaters      4 
Milk  warmers   
Percolatot     2 Mangle  with  electric  rooior,  but  not 

electrically  healed       

Electric  water  heater  (1.000  to  2  SOO 

Shaving   mugs      
Toasters       2 Heavy    Coosunong    Appliances— 20 

The    following  count    20   points    each. 
but  not   more   than  one  of  each  may  be 
counted: 

Electric   r^ge   ol  over    1J300   watts.. 20 
Electric   refrigerator      20 

Electric    mangle    with    electric    motor 
and  electric   heal   20 

eo 
Electric      water      heater      (over     2.500 

watts). 

Charging   plug   lor  electric  automobile. 
Total   pointa   available   (or   ratitig   ia 

Christmas  free  sets      2 

Points      !♦ 

Include   in   the  above  any  other   ap- 
pliance  Uking  over   300  watts,   but  not 

over  660   watts. 
Electric  Irons  and   Radiators,  Two 

Points  Each 
The  following  count  two  points  each, 

but  as   many   as   three   ot  each    may    be 

Eeg   mixer                                                    l 
Electric  fans       2 

Electric  phonograph   motor      1 

Heating    pad         2 

Radiators     ol     the     "sunlxam"     type 
that  are  plugged  in  on  convenience 
outlets   2 

Radio    --     1 

~i 

" 
(P»ea»e  maU  to  W«d.  Cyr,  San  Die««  Cons.  Cu  &  Bee.  Co.,  San  Diego) -_       ___                             1 

Dear  Bill:— Here's  my  rating.  _   — points,  and  here's  hoping  for  either  a 

prue  or.  by  gosh,  a  consoler-                                                                                                         mpany 

— 

Questionnaire  sent  out  by  the  San  Diego  Electric   Club  in  the  "Electrify"   contest. 
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Wiring  and  Outlets 

Take  the  table  below,  or  any  other  table 
such    as    is    used    for    figuring    wiring    jobs. 

Opposite  each  room  put  down  the  outlets  in 
that  room.  The  first  column  is,  as  labeled,  for 
ceiling  outlets.  An  outlet  means  "where  the 
wire  comes  through  the  ceiling,"  and  each 
outlet  counts  one,  even  if  it  supplies  a  2-socket 
or  a  5-50cket  fixture.  A  drop  light  would  come 
under  this  head  the  same  as  a  chandelier  out- 
let. 
The  second  column  is  the  space  for  side-wall 

or  bracket  outlets.  Each  bi'acket  outlet  counts 
one  even  if  there  are  two  sockets  on  the 
bracket. 

The  last  column  is  for  "convenience  outlets" 
or  receptacles.  Switches  are  not  considered  as 
separate    outlets.      A    duplex    convenience    outlet 

Edison  Electric  Appliance  Company, 

Ontario,  who  spoke  on  the  "Electrifica- 
tion of  the  Home."  Prizes  were 

awarded  by  W.  F.  Raber,  general  man- 
ager of  the  San  Diego  Consolidated  Gas 

&  Electric  Company. 
The  first  prize  for  resident  members 

was  won  by  J.  F.  Munro,  whose  new 
home  in  San  Diego  had  a  rating  of  208 
points.  A.  E.  Holloway,  with  a  score 
of  175,  took  second  prize  for  resident 
members,  and  Carl  Heilbron  won  third 
prize  with  a  rating  of  151.  Fourth 
prize  went  to   H.   R.   Peckham,  whose 

Winners  of  the  "Electrify"  awards  at  the  San  Diego  Electric  Club  meeting.  Left  to  right — 
Carl  Heilbron,  winner  of  third  prize  ;  John  L.  Bacon,  mayor  of  the  city  of  San  Diego,  who  won 
the  non-dealer-power  company  prize ;  Boyce  Jones,  winner  of  second  consolation  prize ;  J.  F. 
Munro,  who  scored  highest  in  the  entire  contest ;  and  Percy  Adams,  whose  score  was  the  lowest. 
The  lamp  in  the  center,  as  second  prize,  was  won  by  A.  E.  Holloway,  and  the  fan,  as  the  fourth 

prize,  by  H.  R.  Peckham.     Neither  was  present  at  the  awarding  of  the  prizes. 

counts  2  points.  Multiple  screw-in  plugs,  how- 
ever,  are  not  counted. 

In  the  table  below,  the  rooms  shown  in  heavy 
type  are  those  that  count  in  designating  its 
size,  in  real  estate  terms,  viz.,  kitchen,  living 
room,   dining   room,   laundry,   bedrooms,   etc. 
Having  put  down  all  the  outlets  you  have 

wired  up,  then  add  together  the  ceiling  out- 
lets, the  bracket  outlets,  and  the  convenience 

outlets  (switches  not  being  considered  as  out- 
lets),   and   get   the   total. 

Then  count  up  the  number  of  rooms  in  your 
house  on  "the  real  estate"  rating  of  principal 
rooms.      (See   heavy  type  in   table.) 

Divide  the  number  of  outlets  by  the  number 
of  rooms  and  multiply  by  ten,  and  that  gives 
you  the  number  of  points  to  be  credited  for 
your  wiring. 

Figuring   Up   Your  Appliances. 
In  the  space  below  will  also  be  found  lists 

of  appliances  of  various  sizes.  Opposite  each 
put  the  number  that  you  have,  and  set  down 
the  proper   number  of   points  earned. 
Add  up  the  grand  total  of  points  for  both 

wiring  and  appliances,  and  you  have  your  rating 
"in  points,"   for  the   "Electrify"   Club. 

Those  who  could  show  that  their 
homes  rated  75  points  were  entitled  to 

membership  in  the  "Electrify  Club." 
The  total  points  available  for  rating  in 
the  "Electrify  Club"  were  256,  and  the 
winner  of  the  San  Diego  contest  scored 
a  total  of  208  points. 

Interest  in  the  contest  was  aroused 
through  the  sending  out  of  the  ques- 

tionnaires and  by  means  of  the  weekly 
announcements  of  the  club.  This  an- 

nouncement told  of  the  contest  that  was 
to  be  decided  at  the  March  3  meeting 
of  the  Electric  Club  and  named  the 
eight  prizes  that  were  to  be  awarded 
the  winners. 

In  addition  to  the  awarding  of  the 
prizes,  the  m.eeting  was  addressed  by 
P.  H.   Booth,   district  manager  of  the 

home  scored  145  points.  Consolation 
prizes  were  awarded  to  Percy  Adams, 
whose  score  came  to  33.3,  and  to  Boyce 
Jones  with  a  score  of  34.5. 

The  prize  for  non-resident  members 
went  to  F.  J.  Arey  of  Los  Angeles.  Mr. 
Arey's  home  had  a  rating  of  205. 
Mayor  Bacon  won  the  special  prize  for 
members  of  the  club  not  belonging  to 
the  organizations  of  the  central  station, 
contractors,  dealers  or  jobbers. 

Favors  consisting  of  frosted  lamps 

were  given  to  each  guest  at  the  meet- 
ing. Fines  levied  during  the  meeting 

were  collected  in  electrical  units.  Credit 

for  the  success  of  the  "Electrify"  pro- 
gram was  given  to  P.  P.  Pine  by  Her- 

bert Rose,  president  of  the  club. 

Abou  Mohammed  Broadcasts 
Some  Success  Slogans 

By  JOE   OSIER. 

"In  business  the  middle  way  is  best." 
Abou  Mohammed,  a  sheik  who  late  in 

life  made  the  sheiking  business  profit- 
able, sat  on  a  sand  dune  and  stroked 

the  hump  of  a  camel  reflectively.  And — 
Following  a  series  of  disastrous 

events,  Abou  had  plenty  to  reflect  upon. 
All  his  ventures  had  lost — his  caravan 
scattered — his  tribe  departed — and  his 
dream  tent  in  the  green  oasis  fallen 
about  his  ears. 

His  worldly  possessions  consisted  of 
a  mangy,  humpy-lumpy,  arm-chewing 
camel,  a  package  of  wormy  dates  and 

some  untried  philosophy,  which,  alone, 
sustained  him. 

And  so  he  philosophized:  "Of  little 
use  to  hammer  cold  iron"  and  again,  "In 
business  the  middle  way  is  best." 

This  said,  Abou  Mohammed  wrapped 
a  moth-eaten  blanket  around  his  shoul- 

ders, burrowed  deeper  in  the  sand  and 
dreamed  of  yards  of  fiction  and  rods  of 
film  wherein  and  whereupon  he  was 
featured  as  the  Sheik  of  Arabia  who 
threw  lovely  ladies  for  losses  in  many 
Carnegie  libraries  and  for  many  con- 

tinuous performances. 
Business  men  who  find  themselves  in 

the  same  predicament  as  did  Abou 
could  profitably  follow  his  example. 
When  illusions  totter  and  fall,  when 
dream  castles  come  smashing  to  earth, 
when  cataclysm  follows  catastrophe — 

remember — It  is  futile  to  hammer  cold  iron.  Abou 

said  so.  Still,  this  self-same  iron  can 
be  heated  with  new  hope  and  new  ef- 

fort directed  along  more  conservative 
lines  and  these  lines,  provided  they  lead 
to  success,  will  lie  along  the  middle 
course. 

Bite  off  what  you  can  chew — contract 
for  that  which  you  can  accomplish — 

Time  for  Abou  to  start  digging 

promise  what  you  can  fulfill  and  walk 
breast-forward,  unfearing  in  the  eyes 
of  your  fellowmen. 

And,  when  you  are  urged  to  leap  and 
advance  by  bounds,  accommodate  your 
steps  to  those  of  the  heavy  sugar  Johns 
who  run  as  though  they  had  eggs  in 
their  shoes. 
Abou  Mohammed  fumbled  the  deck 

and  misdealt  once.  The  next  time  he 

slipped   himself   four   aces — pat. 

Latourrette-Fical  Company  of  Sac- 
ramento, Calif.,  has  recently  been 

awarded  the  electrical  contract  on  the 
new  Union  Electric  Terminal  to  be 
erected  at  Eleventh  and  H  Streets,  that 

city.  The  Sacramento  Northern  Rail- road will  own  the  site  and  the  building, 

although  it  will  be  used  by  the  Sacra- 
mento Northern,  the  San  Francisco- 

Sacramento  Short  Line  and  the  Central 
California  Traction  Company.  The  con- 

tract amounts  to  $4,365. 
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Demonstrating  the  Advantages  of  Better  Light 
Adaptations  of  All  Classes  of  Illumination  Are  Shown  at 

Recently  Opened  Edison  Lighting  Institute 
By  H.  KAY  LYNN. 

In  the  interests  of  the  developing  of 
the  art  and  practice  of  lighting,  the 
Edison  Lamp  Works  of  the  General 
Electric  Company  has  recently  opened 
the  Edison  Lighting  Institute  at  Har- 

rison, N.  J.  The  Institute  is  to  be  de- 
voted to  the  service  of  the  electrical  in- 

dustry, and  in  this  capacity  it  will  func- 
tion as  the  experimental  laboratory, 

school  of  merchandising  practice  and 
show  window  for  the  industry. 
The  Institute  has  been  designed  to 

satisfy  the  need  for  a  practical  means 
of  demonstrating  the  correct  applica- 

tions of  light,  registering  the  advance- 
ments made  in  lamp-manufacturing 

methods  and  depicting  the  versatility  of 
light.  It  is  the  desire  of  the  Edison 
Lamp  Works  that  the  Institute  give 
body  and  form  to  its  service  for  the 
good  of  the  entire  industry. 

The  demonstrations  conducted  at  the 
Institute  clearly  depict  the  ever-widen- 

ing scope  and  influence  of  artificial 
lighting  in  all  phases  of  our  national 
life — industrial,  commercial,  and  resi- 

dential. They  show  graphically  the 
potentialities  of  light  as  an  industrial 
asset,  as  a  business  stimulant,  as  an  in- 

strument in  scientific  work  and  as  a 
source  of  comfort  and  convenience  in 
the  home.  They  portray  artificial  light 
in  its  true  character  as  a  commercial 
commodity  and  cover  completely  the  de- 

velopment, manufacture,  merchandising 
and  use  of  every  type  and  style  of  in- 

candescent lamp. 
The  exhibit  has  been  housed  in  a 

specially  designed  building  in  Harrison 
so  arranged  that  the  individual  displays 
may  be  shown  to  the  best  advantage. 
One  of  the  features  of  the  exhibit  is  a 
modem  five-room  apartment  which  has 
been  lighted  in  approved  fasliion.  These 
rooms,  as  well  as  the  rest  of  the  dis- 

play, will  be  open  to  all  who  may  be  in- 
terested in  better  lighting. 

On  entering  the  Institute  the  first  dis- 
play of  equipment  to  show  the  correct 

utilization  of  light  is  the  reception  room 
where  there  is  an  exhibit  of  lamps  used 
at  different  periods  in  history  that  trace 
the  progress  in  the  science  of  lighting 
from  early  times  to  the  present.  Spe- 

cial attention  has  been  given  to  the 
history  and  development  of  the  incan- 

descent lamp.  Here  is  shown  the  lamp 
as  Edison  invented  it  in  1879.  Then  in 
sequence  are  arranged  lamps  incorpor- 

ating new  discoveries  in  material  and 
improvements  in  methods  of  construc- 

tion. In  the  reception  room  there  is 
also  a  complete  assortment  of  every 
type  and  size  of  incandescent  lamp  used 
in  home,  commercial  and  industrial  ser- 

vice, from  the  30,000-watt  lamp,  the 
largest  in  the  world,  to  the  tiny  grain- 
of-wheat  lamp  used  in  surgical  work. 

Tbe  auditorium,  a  large  room  ar- 
ranged and  equipped  for  giving  com- 

plete demonstrations  on  any  subject 
pertaining  to  general  lighting,  is  pro- 

vided with  a  large  amount  of  special 
equipment.  These  facilities  permit  the 
demonstrating  of  the  three  principal 
methods  employed  in  commercial  light- 

ing, namely,  direct,  semi-indirect  and 
totally  indirect;  effects  that  may  be  pro- 

duced by  color,  distribution,  intensity, 
direction  and  motion  in  window  light- 

ing; modern  methods  of  stage  lighting 

with  disappearing  footlights,  overhead 
lights,  spot  lights  and  color  lights;  and 
high-intensity  illumination  from  above 
the  sky-light  for  lighting  commercial  or 
exhibition  art  galleries. 

The  other  exhibits  in  the  Institute 

are  devoted  to  specialized  demonstra- 
tions of  the  uses  of  light  for  various 

purposes.  One  of  these  is  prepared  to 
present  the  five  diff^erent  types  of  in- 

dustrial lighting  showing  the  effects  of 
intensity,  distribution,  diffusion,  glare, 
and  effects  of  intensity  of  various  colors 
used  on  walls  and  ceilings.  Typical 
equipment  used  in  the  various  fields  of 
industrial  lighting  is  included  in  the 
exhibit. 

To  illvistrate  good  practice  in  modern 
street  lighting,  two  model  minature 
streets  are  used  to  demonstrate  white- 
way  or  business  section  lighting  and 
residence  street  and  liighway  lighting. 
The  street  lighting  exhibit  contains  a 
display  of  the  principal  types  of  poles, 
brackets,  pendents  and  ornamental  fix- 

tures, glassware,  and  control  and 
operation  accessories  used  in  different 
systems  of  street  and  highway  illum- 

ination. Demonstrations  of  lighting 
for  offices,  lobbies,  reception  rooms  and 
public  buildings  also  are  presented. 
Modem  store  lighting  is  shovim  in  a 

model  store,  complete  in  every  detail 
where  the  advantages  of  good  lighting 
and  the  disadvantages  of  poor  lighting 
in  the  sale  of  merchandise  are  demon- 

strated. This  exhibit  shows  proper 
methods  of  lighting  a  store  interior, 
show  cases,  display  material,  and  so  on 
and  includes  a  demonstration  of  how 
the  appearance  of  a  store  may  be 
changed  by  the  use  of  high-level  illum- 

ination. From  another  position  an  ex- 
terior view  of  the  store  is  shown  and 

a  demonstration  given  of  the  effects  of 
various  intensities  of  illumination;  the 

use  of  color  lights,  spot  lights  and  any 
number  of  combinations  of  show  win- 

dow lighting  systems. 

Proper  lighting  in  the  modem  home 
is  displayed  to  advantage  in  the  home- 
lighting  apartment  where  five  modem 
rooms — a  living  room,  bedroom,  dining 
room,  kitchen  and  bath  have  been  fur- 

nished to  demonstrate  a  great  variety 
of  methods  and  types  of  lighting  that 
may  be  employed  to  make  the  home 
comfortable  and  attractive.  The  use 
of  elexit  plates  on  all  outlets  other 
than  the  conventional  convenience  out- 

lets has  made  it  possible  to  show  alter- 
nate solutions  to  each  lighting  problem 

in  a  practical  and  effective  way.  All 
lighting  fixtures  easily  may  be  re- 

moved or  interchanged  and  there  are 
facilities  for  pointing  out  what  is  bad 
as  well  as  what  is  good.  In  addition  to 
the  interest  as  a  display  the  rooms  are 
to  be  home-lighting  experimental  labor- 
atories. 

Another  one  of  the  rooms  of  the  In- 
stitute has  been  designed  as  the  con- 

centrated filament  and  miniature  lamp 
room.  It  is  devoted  to  the  applications 
of  these  types  of  lamps.  Here  are 
demonstrated  different  types  of  auto 
headlight  beams,  the  effect  of  glare- 
reducing  devices  on  these  beams,  con- 

trol of  light  by  special  shape  reflectors, 
the  effect  of  manufacture  and  design  of 
lamp  filaments  on  the  resulting  beam 
of  light.  In  fact,  every  problem  per- 
taiijing  to  head  lighting  is  fully  demon- 

strated. Other  parts  of  this  exhibit 
show  the  application  of  lamps  for  use 
in  automotive  accessories;  the  correct 
type  of  lamp  equipment  and  wiring  for 
motor-bus  lighting;  the  use  of  minia- 

ture lamps  in  toys;  the  application  of 
beacon  lights  for  use  in  air-mail  ser- 

vice; flood-lighting  projectors  in  va- 
rious applications;  demonstrations  of 

motion-picture  projection  lamps  and 
motion-picture  screens. 

The  Institute  has  been  given  a  defi- 
nite task  to  perform  in  aiding  the  elec- 

trical industry  to  secure  better  lighting 
in    all    classes    of    installations. 

The  Auditorium  in  the  Edison  Lighting  Institute. 
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NEWS   OF   THE   INDUSTRY 

Opinion   on   Agency   Disposal   of 
Hetch  Hetchy  Power. 

The  question  of  whether  San  Fran- 
cisco has  the  legal  right  to  dispose  of 

its  Hetch  Hetchy  power  through  the 
agency  of  existing  power  companies  is 
one  on  which  there  has  been  much  dis- 

cussion in  that  city.  In  .an  effort  to 
make  the  matter  more  clear  to  the  gen- 

eral public,  the  San  Francisco  Chamber 
of  Commerce  has  printed  in  the  March 
6  issue  of  its  organ,  San  Francisco 
Business,  the  pertinent  parts  of_  an 
opinion  rendered  by  its  legal  adviser, 
Col.  Allen  G.  Wright,  of  the  firm  of 
Wright  &  Wright  &  Stetson,  in  Decem- 
bei;,  1923.  It  also  gives  the  following 
digest  of  the  opinion: 

ij  San  Francisco  has  no  authority  to  sell 
or  lease  Hetch  Hetchy  power  to  any  corporation 
for  resale. 

2.  The  city  may  enter  into  an  agency  agree- 
ment provided  such  agreement  is  not  a  mere 

subterfuge  for  wholesaling  of  power. 

3l  Under  a  lawful  agency  agreement  com- 
pensation of  the  agent  could  be  a  fixed  sum  or 

a  definite  rate  or  any  other  definite  compensa- 
tion and  all  risks  of  the  business  would  fall 

properly  on  the  city  as  the  principal  and  owner 
of  the  electric  energy. 

4.  The  legality  of  such  an  agency  agreement 
was  sust.ained  by  the  Supreme  Court  of  Cali- 

fornia in  1922  relative  to  a  similar  agency  con- 
tract entered  into  by  the  city  of  Los  Angeles 

pending  the  acquisition  of  its  own  distribution 
system. 

5.  The  court  held  that  this  agency  contract 
was  not  a  violation  of  the  letter  or  the  spirit  of 
the  Los  Angeles  charter,  the  provisions  of  which 
were  more  restricted  and  more  definite  than 
the  provisions  of   Sec.    6   of  the   Raker  Act. 

6.  The  Raker  Act  does  not  expressly  oblige 
the  city  to  go  further  than  to  transmit  its 
electric  power. 

7.  The  main  purpose  of  the  Raker  Act  was 
to  assure  an  adequate  supply  of  water  with  the 
development  of  power  as  a  by-product. 

8.  The  obligations  of  the  Raker  Act  may  be 
weighed  with  relation  to  their  own  due  propor- 
tions. 

9.  The  Solicitor  of  the  Department  of  the 
Interior  suggests  the  use  of  such  an  agency  con- 

tract as  one  solution  under  the  Raker  Act. 
10.  The  city  has  an  obligation  under  the 

Raker  Act  to  use  the  electric  energy  developed 
or  to  offer  it  for  use.  If  the  people  cannot  be 
persuaded  to  vote  bonds  for  power  distribution, 
the  city  must,  if  it  can.  enter  into  an  agency 
contract  for  the  transmission  and  distribution 
of   its  electric   energy. 

11.  Failure  to  distribute  the  power  either  di- 
rectly or  through  an  agency  contract  would  ex- 

pose the  city  to  legal  proceedings  on  the  ground 
that  the  provisions  of  the  Raker  Act  "are  not 
reasonably  complied  with  and  carried  out  by 

the   grantee." 

Is Priest  Rapids   Hydro  Project 
Granted  Federal  License 

A  license  covering  the  Priest  Rapids 
project  of  the  Washington  Irrigation  & 
Development  Company  on  the  Columbia 
River  about  50  miles  east  of  Yakima, 
Wash.,  was  authorized  at  a  meeting  of 
the  Federal  Power  Commission  held 
March  3.  The  license  covers  a  750,000- 
hp.  development  according  to  the  com- 

pany's application,  the  dam  is  to  be  two 
and  one-half  miles  long  and  will  form 
a  reservoir  with  a  storage  capacity  of 
85,000  acre-ft.  The  dam  will  be  com- 

posed of  an  earth-fill  section  at  each 
end,    a    concrete    spillway    section,    a 

powerhouse  section,  and  a  concrete 
gravity  section  having  fishways,  an  ice 
chute  and  a  lock  entrance  to  provide 
for  possible  future  navigation  facili- 

ties. The  primary  power  available  at 
the  site  is  201,000  hp.  The  initial  in- 

stallation will  be  340,000  hp.  with  pro- 
vision made  for  an  ultimate  installation 

of  approximately  750,000  hp. 
At  the  instance  of  the  Chief  of  En- 

gineers the  license  is  to  carry  condi- 
tions governing  investigation  as  to  the 

plans  for  the  dam  and  the  selection  of 
its  site,  the  preservation  and  protec- 

tion of  navigation  facilities,  the  protec- 
tion of  fish  (up  to  an  expense  of 

$300,000),  the  rights  of  irrigation  pro- 
jects to  use  of  the  waters,  the  mainte- 

nance of  rights  granted  to  the  Hanford 
Irrigation  &  Power  Company,  which 
obtained  a  permit  from  the  Secretary 
of  War  in  1906,  and  the  determination 
of  legitimate  cost  and  investment  by 
the  commission. 

Seek    Six    State    Colorado    River 
Compact  Ratification 

A  movement  providing  for  the  re- 
ratification  of  the  Colorado  River  com- 

pact to  make  it  effective  upon  the  ap- 
proval of  six  of  the  seven  states  involved 

has  been  started  by  the  Colorado  Legis- 
lature. Action  on  the  matter  is  expected 

from  the  States  of  California,  Colorado, 
Nevada,  New  Mexico,  Utah  and  Wyo- 

ming. The  important  portion  of  the 
resolution  adopted  by  Colorado  is  as 
follows : 

That  the  provisions  of  the  first  paragraph  of 
Article  XI  of  the  Colorado  River  Compact,  mak- 

ing said  compact  effective  when  it  shall  have 
been  approved  by  the  legislature  of  each  of  the 
signatory  states,  are  hereby  waived  and  said 
compact  will  become  binding  and  obligatory 
upon  the  State  of  Colorado,  and  upon  the  other 
signatory  states  which  have  ratified  or  may  here- 

after ratify  it,  whenever  at  least  six  of  the  sig- 
natory states  shall  have  consented  thereto  and 

the  Congress  of  the  United  States  shall  have 
given  its  consent  and  approval,  provided,  how- 

ever, that  this  act  shall  be  of  no  force  and  effect 
until  a  similar  act  or  resolution  shall  have  been 
passed  or  adopted  by  the  legislatures  of  the 
States  of  California,  Nevada,  New  Mexico,  Utah, 
and  Wyoming. 

Wyoming  has  passed  the  resolution 
and  the  Legislatures  of  Nevada  and 
California  are  considering  it  at  the 
present  time.  The  resolution  introduced 
to  the  California  Legislature  carried  a 
provision  that  the  federal  government 
first  provide  storage  in  the  upper  basin 
of  the  Colorado.  In  response  to  this 
provision  Herbert  Hoover,  Secretary  of 
Commerce,  has  requested  that  Cali- 

fornia remove  any  qualifications  from 
its  resolution. 

Home  Lighting  Contest  Featured  in 
Power  Company  Organ. — The  February 
issue  of  The  Volt,  published  by  The 
California  Oregon  Power  Company,  was 
devoted  principally  to  announcing  the 
winners  of  the  Better  Home  Lighting 
Contest  in  the  territory  served  by  the 
company.  Pictures  of  the  winners  were 
reproduced  in  the  bulletin. 

2,000,000-Volt  Laboratory  to  Be 
Installed  at  Stanford 

A  2,000,000-volt  testing  outfit,  which 
will  operate  at  the  highest  voltage  ever 
produced  at  commercial  frequency,  has 
been  ordered  by  Standard  University 
for  experimental  work  in  connection 
with  high-voltage  transmission.  The 
apparatus  will  be  furnished  by  the  Gen- 

eral Electric  Company  and  will  include 
six  transformers,  two  motor-generator 
sets  and  a  switchboard. 
The  transformers  are  designed  for 

the  so-called  "chain  connection,"  and when  three  transformers  are  connected 
in  series  there  will  be  1,050,000  volts 
between   the    high-voltage    terminal   of 
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the  third  transformer  and  ground. 
When  six  transformers  are  connected  in 
series  with  the  mid-point  grounded, 
there  will  be  obtained  2,100,000  volts 
between  the  outside  terminals.  It  is  ex- 

pected that  this  voltage  will  jump  a 
spark  gap  formed  by  two  sharp  points 
about  20  ft.  apart. 

Prof.  Harris  J.  Ryan,  authority  on 
high-tension  phenomena  and  past  presi- 

dent of  the  American  Institute  of  Elec- 
trical Engineers,  will  be  in  charge  of 

the  experimental  work  in  the  new  labor- 
atory. He  will  devote  his  entire  time 

to  research  in  connection  with  the  new 

equipment. A  modern  laboratory  for  housing  the 
apparatus  will  be  provided,  and  ad- 

jacent to  the  building  will  be  a  large 
plot  of  ground  on  which  a  transmission 
line  several  miles  in  length  may  be  con- 

structed for  carrying  on  tests  under 
conditions  approaching  those  of  actual 
service. 

Japanese  Utility  to  Develop  Two  New 
Power  Sites. — The  Tokyo  Electric  Light 
Company,  Tokyo,  Japan,  contemplates 
the  development  of  two  power  sites  at 
Lake  Inawashiro.  The  plants  will  have 
capacities  of  14,000  kw.  and  23,000  kw. 
respectively.  These  sites  have  been 
held  in  reserve  for  some  time  by  the 
company,  and  the  decision  to  develop 
them  at  this  time  is  the  result  of  the 
increase  in  the  demand  for  power  since 
the  Japanese  earthquake. 
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Joint  Development  of  Wynooche 
Proposed  by  Utility 

Joint  development  of  the  Wynooche 
River  by  the  city  of  Aberdeen,  Wash., 
and  the  Grays  Harbor  Railway  &  Light 
Company  has  been  proposed  by  the 
utility  company.  The  company  has  sub- 

mitted to  the  city  council  a  proposition 
which  provides  for  not  holding  the 
March  24  bond  election  at  which  the 
people  of  the  city  will  vote  on  an  is- 

suance of  $700,000  in  bonds  for  the  pur- 
pose of  adding  the  Wynooche  to  the 

city's  Wishkah  River  system.  The 
company  proposes  that  the  city  cooper- 

ate with  it  in  the  development  of  the 
Wynooche,  the  city  to  have  the  water 
supply,  and  the  company  the  power  de- 

velopment. The  company  declares  that 
the  joint  development  would  guarantee 
the  city  an  adequate  water  supply  at  a 
cost  under  $700,000.  The  company  is 
represented  in  the  discussion  by  H.  W. 
Crozier  of  Sanderson  &  Porter,  San 
Francisco. 
A  formal  hearing  will  be  held  in 

Olympia  March  30  in  the  office  of  the 
state  supei-visor  of  hydraulics  on  the 
application  of  the  city  for  an  exten- 

sion of  time  to  begin  construction  work 
on  the  Wynooche  River  hydroelectric 
project. 

The  request  for  the  extension  was 
contained  in  the  answer  made  by  the 
city  to  an  order  issued  Jan.  5  requiring 
the  city  to  show  cause  within  sixty  days 
why  the  rights  of  the  city  should  not 
be  cancelled,  if  development  work  had 
not  been  started  before  the  expiration 
of  that  time.  (Journal  of  Electricity, 
Feb.  15,  1925,  p.  150.)  The  Grays 
Harbor  Railway  &  Light  Company, 
which  also  has  filed  on  water  power 
rights  on  the  stream,  later  amended  its 
application  to  recognize  the  prior  right 
of  the  city  to  divert  water  for  muni- 

cipal supply. 

Senate    of   Arizona    Rejects    the 
Colorado  River  Compact 

A  resolution  proposing  ratification  of 
the  Colorado  River  Compact  as  ac- 

cepted by  the  other  six  states  of  the 
river  basin  has  been  defeated  by  the 
Arizona  senate  by  a  vote  of  11  to  7, 
according  to  press  dispatches.  Three 
other  resolutions  proposing  provisional 
ratification  of  the  compact  were  with- 

drawn upon  the  defeat  of  the  resolution 
referred  to,  and  a  resolution  already 
adopted  by  the  Arizona  house  of  repre- 

sentatives taken  under  consideration. 
This  resolution  provides  for  ratification 
of  the  compact,  if  representatives  of 
Arizona,  California  and  Nevada  can 
agree  to  a  distribution  of  the  water  al- 

lotted to  the  lower  basin  that  will  be 
acceptable  to  a  special  session  of  the 
Arizona  Legislature. 

Oroville,  Calif.,   Contemplates 
Acquiring  Power  System 

The  board  of  trustees  of  Oroville, 
Calif.,  recently  adopted  a  resolution 
calling  on  the  California  Railroad  Com- 

mission to  evaluate  the  power  and  light 
system  serving  the  town,  with  a  view 
to  its  acquirement  by  the  municipality. 
The  system  is  operated  by  the  Pacific 
Gas  and  Electric  Company,  San  Fran- 
cisco. 

The  question  of  the  municipal  owner- 
ship of  the  light  and  power  system  has 

been  discussed  in  Oroville  for  some 
time,  according  to  local  report,  and  with 
the  purpose  of  obtaining  the  consensus 

of  opinion  the  board  has  stated  that  the 
question  would  be  submitted  to  the  peo- 

ple at  a  special  election.  Some  months 
ago  the  formation  of  a  utility  district 

to  include  Oroville  and  the  surrounding- 
district  was  discussed,  but  the  present 
plan  comprises  a  strictly  municipal  dis- 

trict within  the  city  limits. 

In  1917,  at  Oroville's  request  a  valu- 
ation of  the  system  was  made  by  the 

Railroad  Commission,  wliich  set  the 
figure  at  $97,000.  As  improvements 
have  been  added  since  then  and  parts 
of  the  system  have  depreciated  in  value, 
an  adjusted  valuation  is  now  asked. 

California  Mountain   Snow  Pack 

Much  Above  Last  Year's. 
The  snow  pack  in  the  California 

mountains  is  much  above  that  of  last 

year,  according  to  the  U.  S.  Depart- 
ment of  Agriculture  Weather  Bureau, 

although  it  is  from  60  to  72  per  cent  of 
normal.  This  is  due  to  the  fact  that 
although  snowstorms  occurred  fre- 

quently they  were  of  short  duration, 
and  though  there  was  heavy  precipita- 

tion it  was  accompanied  by  compara- 
tively warm  weather  and  much  of  it 

was  in  the  form  of  rain  even  at  fairly 
high  altitudes.  The  snow  pack  was  in- 

creased, however,  and  there  was  much 
more  snow  on  the  ground  at  the  end  of 
February  than  there  was  at  the  same 
time  last  year.  At  the  Summit  at  the 
end  of  the  month  the  depth  of  the  snow 
pack  was  60  per  cent  of  the  nineteen- 
year  average,  at  the  Pacific  Gas  and 

Electric  Company's  Fordyce  Dam  it  was 
70  per  cent,  and  at  Tamarack  72  per 
cent.  This  is  about  the  same  condi- 

tion as  existed  in  1923. 
The  February  snowfall  table  follows: 

c 
O  TS    . 
'43  a  a    ̂  

•s- .   S  •     2  1-2 

Z  -^     |£       "■So-. 

<  ?       «;S    «iS    £°   gi 
H  H  .S  H  .S  O  g  »  >. 

Bishop    Creek      9390  1.71  19  9  0 
Blue  Canyon    4695  18.21  43  4  0 
Cascade  ...-   4900  6.90  6  0  0 
Chester      4550  8.89  32  17  0 
Cliff  Camp   6160  8.94  29  21  0 
Deer  Creek    3700  19.25  9  0  0 
Dinkey   Meadow   6600  9.19  23  7  0 
Downieviile      3160  16.25  TOO 
Fordyce    Dam   6500  5.54  66  68  18 
Giant    Forest   6400  9.46  61  48  T 
Helm  Creek   8100  7.67  52  66  12 
Hetch   Hetchy   3666  13.06  7  0  0 
Huntington   Lake   6950  7.40  36  41  7 
Inskip      4975  20.12  44  20  0 
Lake    Eleanor   4700  15.18  16  0  0 
Lake    Spaulding   4600  17.81  50  18  0 
La    Porte   5000  14.81  46  30  0 
McCloud   3270  18.61  21  3  0 
Portola      4832  4.23  21  0  0 
Quincy      3409  10.27  3  0  0 
Sierraville      5000  7.51  16  0  0 
Sisson      3666  9.66  29  0  0 
Summit    7017  7.00  70  66  24 
Tamarack       8000  9.28  124  103  26 
Twin  Lakes   7970  10.28  97  86  20 
Yosemite    3945  7.98  8  T  0 

The  snow  pack  was  decreased  consid- 
erably by  the  warm  weather  of  the 

first  few  days  in  March,  but  snow  fell 
again  Mar.  6. 

Washington  Plants  to  Be  Electrified. 

— The  E.  K.  Wood  Lumber  Company's 
plant  in  Bellingham,  Wash.,  is  to  be 
completely  electrified,  according  to  Fred 
J.  Wood,  president.  The  work  is  to 
start  immediately.  The  Bloedel-Dono- 
van  Lumber  Company,  Bellingham, 
Wash.,  plans  to  expend  $300,000  during 
1925  in  completion  of  electrification 
work  in  the  company's  big  cargo  plant. 

Will  Investigate  Report  on  Rate 
Schedules  in  Denver 

Reports  that  uniform  schedules  of 
rates  are  not  maintained  by  the  Ptiblic 
Service  Company  of  Colorado  in  Denver 
are  to  be  submitted  for  investigation  by 
the  grand  jury  now  in  session  in  that 
city.  The  company  is  requesting  a  re- 

newal of  its  franchise  in  Denver  and 
hopes  to  have  the  vote  taken  at  the 
next  city  election  in  May.  Denver  men 
consider  the  investigation  to  be  a  pre- 

liminary step  of  the  opposition  to  em- 
barrass the  campany  in  its  request  for 

francliise  renewal. 

It  is  generally  believed  in  Denver 
that  this  co-called  investigation  of  rates 
for  electric  service  to  Denver  consum- 

ers will  not  have  any  effect  on  the 
franchise.  Instead  local  opinion  is  that 
the  investigation  will  prove  of  benefit 
to  the  company  if  a  true  statement  of 
facts  is  made  by  the  grand  jury  as  to 
the  various  forms  of  rates  now  avail- 

able, especially  for  large  power  con- 
sumers, a  number  of  whom  were  sub- 
poenaed to  appear  before  the  jury  and 

present  their  monthly  bills. 
C.  N.  Stannard,  vice-president  and 

general  manager  of  the  company,  has 
just  returned  from  another  conference 
with  Henry  L.  Doherty  in  New  York 
City,  at  which  final  plans  were  outlined 
in  connection  with  the  request  for  a 
franchise  renewal. 

The  city  council  has  not  taken  defi- 
nite action  which  will  assure  this  mat- 

ter being  placed  before  the  voters  at 
the  city  election  early  in  May. 

Application    for    Cowlitz    County 
Hydro  Project  Filed 

An  application  for  the  right  to  ap- 
propriate 225  sec-ft.  of  water  from  the 

north  Toutle  River,  Cowlitz  County, 
Wash.,  for  generating  hydroelectric 
power  has  been  filed  with  Marvin 
Chase,  supervisor  of  hydraulics,  by 
Henry  Waldo  Coe  of  Portland.  An  ap- 

plication was  also  filed  for  reservoir 
rights  on  Spirit  Lake  to  store  16,125 
acre-ft.  of  water. 

The  water  is  to  be  used  at  a  700-ft. 
head  and  the  plant  will  develop  approx- 

imately 12,600  hp.  at  70  per  cent  effi- 
ciency, the  cost  being  estimated  at 

$1,100,000.  The  power  will  be  used  for 
mining,  lighting,  manufacturing,  and 
for  the  operation  of  a  railroad  in  con- 

nection with  the  mining  project.  Any 
surplus  will  be  sold  to  individuals  de- 

siring to  purchase  power. 
The  development  involves  the  con- 

struction of  a  diversion  dam  6  ft.  high 
and  200  ft.  long,  an  impounding  dam  at 
Spirit  Lake  21  ft.  high  and  220  ft.  long, 
and  a  flume  line  9.75  miles  long.  The 
dams  are  to  be  timber-crib  type,  filled 
with  x-ock,  sand  and  gravel. 

Transmission  Line  Contracts  Signed 
by  T'acoma  Commission. — The  last  of 
the  contracts  for  construction  of  the 
transmission  lines  of  Tacoma's  Cush- 
man  power  project  has  been  let  by  the 
commissioner  of  the  light  department. 
The  Star  &  Steel  Company  of  Tacoma 
will  erect  the  towers  which  will  carry 
the  power  cables  spanning  the  Narrows. 
The  bid  for  the  towers  and  installing 
the  cables  was  $148,803.55.  Ward  & 
Ward,  Tacoma,  will  place  the  concrete 
footings  for  the  towers.  Puget  Sound 
Bridge  &  Dredging  Company,  Seattle, 
will  erect  the  steel  towers  on  the  city 
end  of  the  line. 
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"Public    Relations"    Contest    for 
N.E.L.A,  Power  Companies 

A  contest  to  determine  "the  most  con- 
structive public  relations  campaign  car- 

ried on  by  a  light  and  power  company 
in  a  local  territory  during  the  past 
year"  was  inaugurated  March  1  by 
Forbes  Magazine.  It  is  open  to  all 
member  companies  of  the  National 
Electric  Light  Association,  and  three 
prizes  will  be  awarded  for  the  best  data 
and  exhibits  submitted.  The  following 
data  must  be  supplied: 
a.  Plan  of  campaiga  and  how  conducted. 
b.  Exhibits  of  all  types  of  advertising  and 

literature   used. 
c.  Record  .  of  achievements  as  indicated  by 

cu.stomer-ownership  results,  increased  use  of 
appliances,    increased   sales   of   light   and   power. 
d.  Data    indicating   growth   of   good   will. 

All  exhibits  and  papers  must  be  in 
the  offices  of  Forbes  Magazine,  120 
Fifth  Avenue,  New  York  City,  on  or 
before  May  1,  the  day  the  contest 
closes.     The  judges  will  be: 

Bruce  Barton,  Barton,  Durstine  &  Osborn. 
Philip  Thompson,   publicity  manager.  Western 

Electric    Company. 
M.   C.   Forbes,  editor  Forbes  Magazine. 
Louis  V/iJey,  New  York  Times. 

Ray   Dickinson,   Printers'    Ink. 
Thomas  F.  Logan.  Thomas  F.  Logan,  Inc. 

The  winner,  in  addition  to  receiving 
a  certificate  of  award,  will  be  presented 
with  a  handsome  cup.  Appropriately 
engraved  certificates  awarding  second 
and  third  prizes  will  be  given  to  the 
two  next  best  exhibitors.  It  is  planned 
to  make  the  award  at  the  N.E.L.A. 
convention  in  San  Francisco  in  June. 

The  three  prize-winning  exhibits  will 
be  taken  to  San  Francisco  and  as  many 
others  of  the  next  best  as  is  practical. 

Applications    Filed    on    Western 
Washington  Power  Sites 

Application  for  water  power  appro- 
priations have  been  filed  on  two  west- 

ern Washington  streams.  E.  F.  Brovm 
of  Centralia,  Wash.,  has  asked  for  per- 

mission to  divert  250  sec.ft.  from  the 
East  Fork  of  the  Gispus  River,  Ska- 

mania County,  for  the  purpose  of  oper- 
ating a  plant  with  an  estimated  capac- 

ity of  20,000  hp.  The  water  is  to  be 
used  at  a  600-ft.  head. 

Development  work  will  involve  the 
construction  of  a  dam  100  ft.  high  and 
400  ft.  long.  The  completed  plant  will 
cost  approximately  $1,500,000.  It  will 
be  located  within  the  Rainier  National 
Forest,  and  the  power  vidll  be  used 
largely  for  developing  mining  proper- 

ties but  will  also  be  sold  for  commercial 
purposes.  The  dam  and  power  house 
are  to  be  of  concrete  construction. 

An  alternative  application  was  filed 
on  the  Elwha  River,  Clallam  County, 
by  the  Northwestern  Power  &  Light 
Company  of  Port  Angeles,  asking  for 
an  appropriation  of  600  sec.ft.  of  water 
to  be  used  at  a  150-ft.  head.  This  plant 
would  develop  about  7,500  hp.  of  electric 
energy  at  a  cost  of  about  $800,000. 

Curtis  Lighting  Announces  New 
Merchandising   Policy 

With  the  organization  of  Curtis 
Lighting  of  California,  Inc.,  to  dis- 

tribute all  lighting  products  of  Curtis 
Lighting,  Inc.,  of  Chicago,  in  that  state, 
certain  fundamental  changes  in  mer- 

chandising policies  of  great  interest  to 
the  electrical  ■  industry  have  been  an- 

nounced. It  will  be  the  policy  of  Curtis 
Lighting  to  market  its  indirect  lighting 
fixtures  through  electrical  trade  chan- 

nels,  cooperating   with   the   dealer-con- 

tractor wherever  X-Ray  fixtures  or 
other  types  of  fixtures  are  sold  by  the 
corporation. 

During  the  past  ten  years  X-Ray  in- 
terior parts  were  sold  through  lighting 

fixture  companies.  TTie  arrangement 
did  not  prove  satisfactory,  owing  to  cer- 

tain construction  ideas  which  did  not 
assure  that  these  interior  parts  with 
reflectors  would  be  used  properly. 
Therefore,  Curtis  Lighting  now  will 
furnish  lighting  fixtures  complete, 
which  assures  the  contractor-dealer  and 
consumer  that  the  highest  degree  of 
lighting  efficiency  is  secured  by  this 
inethod  of  marketing. 

Under  no  consideration  vsdll  Curtis 

Lighting  of  California,  Inc.,  sell  the  di- 
rect lighting  products  as  covered  by  its 

catalog  No.  22,  known  as  the  window- 
lighting  lines,  flood-lighting  projectors, 
show  case  lighting  equipment  and  direct 
lighting  reflectors.  All  of  these  will  be 
handled,  as  in  the  past,  through  the 
electrical   jobbers. 

The  box  line  of  indirect  lighting  fix- 
tures also  will  be  sold  exclusively  by 

the  electrical  jobbers  who  regularly 
stock  these  lines. 

Stanford    Electrical    Engineering 
Fellowship  Available 

Announcement  is  made  by  Prof. 
Harris  J.  Ryan,  Executive,  Electrical 
Engineering  Department,  Stanford  Uni- 

versity, that  there  is  available  in  that 
department  of  the  university  for  the 
academic  year  1925-26  a  $500  fellowship 
known  as  the  "Elwell  Fellowship"  after 
its  donor,  Cyril  F.  Elwell.  According 
to  the  announcement. 

It  is  required  that  an  applicant  shall  have 
gained,  at  least,  the  degree  of  Bachelor  of 
Science  in  Electrical  Engineering  or  its  sub- 

stantial eqiiivalent.  A  year's  work  normally 
leads  to  the  degree  of  Engineer  in  Electrical 
Engineering. 
Each  application  should  set  forth  as  far  as 

may  be  practicable  the  plans  of  the  applicant 
relating  to  his  proposed  program  of  studies,  and 
al.=io  in  relation  to  his  probable  choice  of  work 
following  the  year  at  Stanford.  The  applicant 
should  request  several  persons  who  are  compe- 

tent to  judge  of  his  character  and  of  his  in- 
tellectual ability  to  write  directly  to  the  under- 

signed in  support  of  his  application.  An  es- 
sential part  of  every  application  is  a  transcript 

of  all  the  grades  made  by  the  applicant  in  his 
previous  college  courses.  This  transcript  must 
be  an  original  document  issued  and  certified 
by  the  registrar  (or  corresponding  officer)  of 
the   college   concerned. 

Applications  must  be  received  by  April  1.  The 
fellowship  will  be  awarded  May  1. 

The  holder  of  the  fellowship  would  be 
expected  to  have  sufficient  funds  so 
that,  with  the  assistance  of  the  $500  at- 

tached to  the  fellowship,  it  would  be 
unnecessary  for  him  to  do  remunerative 
work  during  the  university  session  to 
add  to  his  income. 

All  correspondence  on  the  matter 
should  be  addressed  to  Professor  Ryan. 

California  Utility  Construction  Pro- 
gram.— The  major  construction  pro- 
gram of  the  Coast  Valleys  Gas  &  Elec- 

tric Company,  Salinas,  Calif.,  according 
to  J.  F.  Pollard,  its  vice-president,  in- 

cludes the  erection  of  a  substation  in 
that  city  at  an  estimated  cost  of 
$224,000;  a  2,400-kw.  substation  at  Gon- 

zales; and  the  addition  of  a  2,250-kw. 
transformer  bank  to  the  Monterey  sub- 

station. The  company  also  plans  to 
build  at  Salinas  a  200,000-cu.ft.  gas 
holder  and  9-ft.  straight  shot  gas  gen- 

erator and  other  plant  improvements, 
and  a  warehouse  and  garages  at  Salinas 
and  Monterey.  G.  F.  Phythian,  con- 

struction superintendent  for  the  Bylles- 
by  Engineering  &  Management  Corpor- 

ation, will  have  charge  of  the  work. 

Colorado     Legislature     Considers 
Adequate  Lighting  Bill 

The  Electrical  Cooperative  League  of 
Denver  has  sponsored  a  bill  providing 
for  standardized  lighting  in  places  of 
employment,  education  and  amusement. 
This  measure  was  introduced  shortly 
after  the  opening  of  the  general  as- 

sembly in  Colorado,  but,  although  it  has 
been  printed  and  reported  out  by  the 
judiciary  committee,  no  formal  action 
has  been  taken  on  the  floor,  owing  to  a 
political  deadlock  between  the  house 
and  senate  on  administration  matters. 
The  bill  empowers  the  state  labor 

commissioner  and  his  inspectors  to  es- 
tablish adequate  standards  of  lighting 

as  measures  of  safety,  and  provides 
also  for  enforcement.  The  bill  as  in- 

troduced would  be  somewhat  of  a  de- 
parture and  improvement  over  similar 

legislative  enactments  in  other  states, 
which  have  limited  jurisdiction  to  mat- 

ters of  industrial  lighting.  The  Colo- 
rado bill  has  included  consideration  of 

school  buildings  of  all  types  and  places 
of  amusement. 

The  bill  was  introduced  by  E.  S.  Haw- 
kins, a  prominent  Denver  journeyman, 

a  delegate  from  that  ctiy  in  the  state 
house  of  representatives. 

P.  G.  and  E.  Company  Occupies 
New  Headquarters  Building 

The  new  seventeen-story  headquarters 
building  of  the  Pacific  Gas  and  Electric 
Company  at  Beale  and  Market  Streets, 
San  Francisco,  is  almost  finished,  and 

the  company's  forces  are  moving  in. 
Forty  -  eight  head  -  office  departments, 
with  approximately  1,000  employees, 
will  occupy  the  building. 

This  is  the  fifth  time  the  company 

has  found  it  necessary  to  move  its  head- 
quarters, due  to  growth  in  the  organiza- 

tion, since  its  incorporation  in  1905. 
Originally  in  the  Rialto  Building,  they 
were  moved  to  the  Shreve  Building; 
after  the  fire  in  1906  they  occupied 
quarters  in  Franklin  Street,  whence 
they  were  transferred  to  445  Sutter 
Street.  In  1916  a  new  eight-story 
building  which  housed  various  depart- 

ments, was  constructed  at  447  Sutter 
Street,  but  the  company  long  since  out- 

grew the  space,  and  departments  are 
quartered  now  in  five  different  sections 
of  the  city.  These  departments  all  will 
be  centralized  in  the  new  building,  and 
the  six-  and  eight-story  buildings  at  445 
and  447  Sutter  Street,  that  are  being 
remodeled  now,  will  be  occupied  by  the 
San  Francisco  division.  More  commod- 

ious lobbies  will  be  provided  and  there 
will  be  rooms  for  the  display  of  the 
latest  gas  and  electric  equipment.  All 
San  Francisco  business  will  be  handled 
at  these  offices. 

Progress   on   Baker   River   Project. — 
The  dam  on  the  Baker  River  develop- 

ment of  the  Puget  Sound  Power  & 
Light  Company,  Seattle,  is  now  70  ft. 
above  bedrock,  according  to  W.  D. 
Shannon,  general  superintendent  for 
Stone  &  Webster,  Inc.  There  are  over 
1,000  men  on  the  job,  and  work  is  pro- 

ceeding at  a  good  rate.  During  January 
rainfall  amounted  to  14  in.,  with  the 
rest  of  the  winter  in  proportion;  in  Feb- 

ruary, however,  there  were  only  10  in., 
so  it  is  hoped  that,  with  the  promise  of 
good  weather,  construction  will  advance 
at  greater  speed.  Details  of  the  Baker 
River  plant  were  published  in  Journal 
of  Electricity,  Sept.  15,  1924,  p.  220. 
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Edison  Company  Awards  Cups  for 
District  Efficiency 

Two  silver  cups,  to  be  known  as  the 
Charles  A.  Coffin  Foundation  awards, 
have  been  purchased  by  the  Southern 
California  Edison  Company  with  the 
$1,000  cash  award  accompanying  the 
Charles  A.  Coffin  Foundation  Medal 
that  was  won  by  that  company  last 
year.  One  cup  will  be  awarded  an- 

nually to  the  district  having  the  highest 
commercial  record  and  the  other  will  go 

The  commercial  cup  won  by  the  Pomona  district. 

to     the     district     having     the     highest 
operating  record  for  the  year. 

The  first  award  of  the  cups  has  just 
been  made,  the  Pomona  district,  C.  E. 
Houston,  district  manager,  and  J.  S. 
Kier,  district  superintendent,  receiving 
the  commercial  cup,  and  the  Long  Beach 
district,  W.  P.  Graef,  district  manager, 
J.  F.  Hodges,  district  superintendent, 
winning  the  operating  prize  for  the 
year  1924.  The  commercial  cup  was 
awarded  by  a  committee  composed  of 
W.  L.  Frost,  general  commercial  man- 

ager, chairman;  A.  W.  Childs,  general 
sales  manager;  F.  L.  Greenhouse,  man- 

ager of  investment  department,  and 
Glenn  Dalrjinple,  chief  accountant.  The 
committee  awarding  the  operating  cup 
included  R.  E.  Cunningham,  assistant 
manager  of  operation,  chairman;  Fred 
Hamilton,  general  superintendent  of 
distribution;  R.  G.  Boyles,  superintend- 

ent of  distribution;  W.  J.  McCullough, 
general  storekeeper,  and  F.  C.  Mc- 

Laughlin, chief  construction  and  operat- 
ing accountant. 

Considerable  study  was  given  to  the 
awarding  of  the  prizes  and  the  follow- 

ing five  major  factors  were  considered 
for  commercial  activities: 

General  eiiiciency  and  cooperation. 
Collections. 
Sales. 
Public  Relations. 

Appearance  of  company's  properties. 
Sale  of   company's   junior   securities. 

These  five  major  factors  were  sub- 
divided into  28  sub-factors  as  follows: 

General   Efficiency  and   Cooperation. 
(a)  Number  of  errors  in  billing  in  proportion 

to   meters   July   1,    1924. 

(b)  Condition    of    office    records. 
(c)  Promptness   in   submitting   reports   to    gen- eral   office. 

(d)  Cooperation   "with   traveling   auditors. 
(e)  Percent  of   clerical   efficiency  in  proportion 

to   applications   submitted. 
(f)  Cooperation  of  district  in  handling  applica- tions. 

(g)  Personal     appearance    of    commercial    em- 
ployees. 

(h)  Cooperation  of  district  with  sales  depart- ment. 

(i)       Cooperation  with  credit  department. 
(j)       Cooperation    with    securities    department. 
(k)  Unit  cost  in  handling  consumer's  accounts, 

consideration  being  given  to  district  char- 
acteristics. 

Collections. 

(a)  Relation    of    average    number    of    accounts 
delinquent  through  year  to  total   number 
of  monthly  accounts. 

(b)  Ratio    of    number    of    accounts    delinquent 
to  total  niunber  of  accounts  as  of  July  1, 
1924. 

(c)  Relation     of     average     number     of     closing 
bills    delinquent   to   total    accounts    delin- 

quent. (d)  Bad  debt  losses  based  on  percentage  of  loss 
to   gross   income  of   1924. 

Sales. 

(a)  Percent     of     quota    obtained    in    appliance 
sales. 

(b)  Lamp  sales  in  relation  to  number  of  light- 
ing consumers   as  of  July   1,    1924. 

(c)  Window    dressing    as    a    sales    medium. 

Public  Relations. 

(a)  Reputation  of  district  in  maintaining  good 
public  relations. 

(b)  Reputation  of  district  for  cooperation  with 
civic     and     public     organizations,     Farm 
Bureaus,    N.E.L.A.,    etc. 

(c)  Attitude  of   counter  employees  toward  cus- 
tomers. 

(d)  District    standing    with    newspaper   editors. 
(e)  Percentage    of    Railroad    Commission    com- 

plaints. 
(f)  Esprit   de    corps. 

Appearance  of  Company's  Properties. 
(a)  Office    appearance. 
(b)  Warehouse  appearance. 
(c)  Garage  appearance. 

Sale    of    Company's   Junior    Securities. 
(a)     Percent    of     quota     7    per    cent    preferred 

stock. 
Stock    sales    and    resales    in    shares    per 

district  employees  for  1924. 
Percent     new     stockholders     per     district 

employees    for    1924. 

One  hundred  points  were  allowed  for 
a  perfect  score  for  each  sub-factor  mak- 

ing a  possible  2,800  points,  and  the 
thirty-one  geographical  districts  were 
graded  accordingly.  The  Pomona  dis- 

trict, having  the  highest  number  of 
points  for  the  28  sub-factors,  was 
awarded  the  commercial  cup. 
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The  awarding  of  the  operating  cup 
was  determined  by  considering  six 
major  operating  items. 

Construction  efficiency. 
Operating    and    maintenance    expense. 
Accounting    accuracy    and   experience. 
District    store    operation. 
Labor  conditions. 
Accidents. 

Construction  efficiency  was  based  on 
the  percentage  of  labor  to  material 
costs.  Operating  and  maintenance  ex- 

pense was  based  on  ratio  of  actual  cost 

The     Long     Beach     district     was     awarded     the 
operating  cup  for  1924. 

to  theoretical  cost,  taking  into  consid- 
eration the  number  of  consumers.  Ac- 

counting accuracy  and  expedience  were 
based  on  accuracy  of  applications,  ac- 

counting, filing  and  general.  District 
store  operations  were  based  on  stock 
turnover,  cost  of  operation,  average  ac- 

counting conditions  and  average  phy- 
sical conditions.  Labor  conditions  were 

based  on  labor  turnover  and  the  general 
labor  situation.  Accidents  were  based 
on  industrial  accidents,  damage  to 

others'  property  due  to  employees  and 
automobile  accidents,  including  com- 

pany owned  cars  and  damage  to  non- 
company  owned  cars. 
Each  of  the  above  factors  was  di- 

vided into  a  possible  100  per  cent  as  fol- 
lows: Construction  efficiency  30  per  cent, 

operating  and  maintenance  expense  30 
per  cent,  accounting  accuracy  and  expe- 

dience 15  per  cent,  district  store  opera- 
tions 10  per  cent,  labor  conditions  10 

per  cent,  accidents  5  per  cent. 
The   cups   are  of  sterling  silver  and 

C.    E.    HOUSTON J.   S.   KIER W.  P.  GRAEF J.  F.  HODGES 
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were  especially  designed  for  the  Edison 
company.  They  are  22%  in.  high, 
have  an  extreme  diameter  of  13%  in. 

and  are  appropriately  decorated,  depict- 
ing the  generation  and  distribution  of 

electricity. 
The  cups  will  be  displayed  in  a  con- 

spicuous place  in  the  principal  offices  of 
the  districts  to  which  they  were 
awarded,  with  a  printed  explanation 
nearby  so  that  customers  and  the  public 
may  learn  the  story  at  a  glance.  It  is 
the  intention  of  the  company  to  award 
the  cups  yearly  to  the  districts  having 
the  best  record  for  the  previous  cal- 

endar year,  and  it  is  expected  that 
there  willbe  a  healthy  rivalry  between 
the  districts  in  order  to  deserve  the  cup 
for  each  year.  It  is  believed  this  will 
have  a  beneficial  effect  upon  local 
operating  conditions. 

Consider  International  Aspects  of 
River  Development 
Washington    Correspondence. 

Opinion  in  Washington  is  divided  as 
to  the  best  course  to  pursue  in  the  mat- 

ter of  the  international  aspects  of  the 
development  of  the  Colorado  River  and 
Rio  Grande.  The  Minister  of  Foreign 
Relations  for  Mexico  has  issued  a 
statement  to  the  effect  that  Mexico  does 
not  desire  to  consider  the  equitable  dis- 

tribution of  the  waters  of  the  Rio 
Grande  as  a  separate  issue  and  would 
like  to  consider  that  question  in  con- 

junction with  the  distribution  of  the 
waters  of  the  Colorado. 

While  the  principle  of  the  prior  ap- 
propriation and  beneficial  use  of  water 

applied  internationally.  In  fact,  the  State 
is  contended  that  this  principle  is  not 
applied  internationally.  In  fact  the  State 
Department  policy  is  based  on  an  opin- 

ion by  Attorney  General  Judson  Har- 
mon which  sustains  that  point  of  view. 

As  applied  to  the  Colorado,  it  would 
mean  that  Mexico  would  acquire  no 
prior  right  by  putting  water  to  benefi- 

cial use  if  the  water  of  the  river  should 
be  increased  before  lands  on  the  lower 
river  in  American  territory  were  ready 
to  make  use  of  the  water. 

Regardless  of  the  letter  of  inter- 
national law,  other  officials  point  to  the 

fact  that  the  United  States  almost  with- 
out exception  has  made  concessions 

when  dealing  with  a  smaller  or  weaker 
country.  If  the  low  water  flow  of  the 
Colorado  is  increased  it  is  certain  that 
it  will  be  put  to  beneficial  use  in  Mex- 

ico where  there  is  a  large  acreage  which 
can  be  easily  and  quickly  developed  as 
the  Colorado  is  regulated.  While  it 
may  be  in  entire  accordance  with  inter- 

national law  for  the  United  States  sub- 
sequently to  deny  this  increased  water 

supply  to  the  lands  below  the  Mexican 
border,  it  is  practically  certain,  some 
officials  declare,  that  no  such  step  will 
be  taken.  For  that  reason,  they  urge 
that  the  treaty  negotiations  which  were 
interrupted  in  1913  be  resumed  at  the 
earliest  moment. 

On  the  other  hand,  there  are  other 
officials  who  believe  it  to  be  entirely  un- 

necessary to  have  any  understanding  or 
treaty  with  Mexico  dealing  with  the 
American  development  of  the  Colorado 
River.  Under  international  law,  they 
point  out,  the  United  States  has  abso- 

lute and  exclusive  jurisdiction  over  the 
Colorado  River  vnthin  our  territorial 
limits.  "We  maneuver  ourselves  into  a 
very  undesirable  and  unnecessary  posi- 

tion," they  say,  if  we  assume  that  we 
must    delay    the    development    of    the 

Colorado  River  to  suit  the  pleasure  of 
Mexico.  In  similar  fashion,  however, 
Mexico  controls  important  tributaries 
of  the  Rio  Grande.  It  is  in  a  position 
to  trade  concessions  of  value  to  Ameri- 

can settlers  in  the  Rio  Grande  basih  for 
rights  to  Mexican  lands  on  the  lower 
Colorado. 

The  whole  question  is  being  con- 
sidered actively  by  the  State  Depart- 

ment at  the  time.  It  is  expected  that  a 

policy  which  will  be  pursued  in  connec- 
tion with  the  Rio  Grande  and  the  Colo- 

rado will  be  worked  out  in  the  near 
future. 

National     Lamp     Works     Issues 
"Four  Star  Book  for  1925." 

The  1925  edition  of  "Four  Star  Book", 
published  annually  as  a  reference  book 
for  its  dealers,  has  been  issued  recently 
by  the  National  Lamp  Works  of  the 
General  Electric  Company,  Nela  Park, 
Cleveland.  The  four  stars  from  which 
the  book  takes  its  name  stand  for: 

Star  One — Get  people  in.  Plan  your  win- 
dows, your  outside  signs.  Make  your  store 

look  attractive,  and  make  it  known  by  its 
look,    to    people    who    pass. 

Star  Two — Display  your  goods.  Plan  the 
way  your  stock  is  arranged,  have  articles 
identified,  remind  folks  of  the  merchandise 
which    most    people    buy. 

Star  Three — Talk  your  goods.  Make  sales, 
instead  of  waiting  for  most  of  them  to  start 
with    the    customer.      Plan    your    selling. 

Star  Four — Go  out  and  sell.  For  every 
sale  made  in  your  store  there  are  many 
others  to  be  made  outside.  Get  them — by 
going  where  they  are.  Plan  for  volume 
and  turnover. 

This  "Four  Star"  plan,  it  is  explained, 
grew  out  of  the  experience  of  the  most 
successful  of  thousands  of  store-keepers 
in    the  industry. 

Excellent  illustrations  depict  various 
window  trims,  store  displays,  and  sell- 

ing aids,  with  detailed  descriptions  and 

prices  given  on  a  separate  page.  "Ten 
Tips  on  Outside  Selling"  give  perti- nent hints  on  that  subject. 

Much  space  is  devoted  to  the  adver- 
tising scheduled  to  be  carried  by  the 

company  in  nationally  known  mediums, 
with  special  pages  for  advertising  _  to 
women,  to  merchants  and  to  factories, 
outdoor  advertising,  hints  for  local  ad- 

vertising, and  suggestions  for  adver- 
tising novelties  that  please  customers. 

A  cordial  invitation  is  extended  to  the 
dealer  to  visit  Nela  Park  and  also  to 
attend  the  lighting  school  courses  given 
there,  or,  if  that  is  impossible,  to  avail 
himself  of  Nela  service. 

Electric  Grain  Elevator  Built  by Vancouver  Company 

_  The  largest  grain  elevator  on  the  Pa- 
cific Coast  was  put  into  service  at 

Vancouver,  B.  C,  Jan.  12,  by  the  Van- 
couver Grain  Company.  The  elevator 

has  a  storage  capacity  of  2,250,000  bu. 
of  grain  and  is  designed  to  be  capable 
of  handling  between  75,000,000  and 
100,000,000  Bu.  of  grain  per  year. 
A  1,000  kv.  substation  is  installed  in 

the  building  to  handle  the  power  and 
lighting  load.  Service  is  from  the 
12,000-volt  line  of  the  B.  C.  Electric 
Railway  Company.  The  latest  in  switch- 

ing, control  and  metering  equipment 
has  been  built  into  the  substation. 
Power-factor  connection  has  been  pro- 

vided for  in  the  installation  of  a  set  of 
static  condensers.  Power  is  supplied  at 
550  volts  from  a  bank  of  three  300-kva. 
transformers  while  two  50-kva.  units 
feed  the  lighting  circuits  at  220  and  110 volts. 

Forty-five  motors  varying  from  3  to 
125  hp.  and  aggregating  1,831  hp.  are 
installed  in  the  plant.  Three-phase, 
squirrel-cage  motors  are  used  through- 

out. All  motors  of  more  than  5  hp. 
are  equipped  with  autostarters. 

Construction  work  was  handled  by 
the  Pacific  Construction  Company,  Ltd. 
The  building  was  started  Aug.  1,  1924, 
and  finished  Oct.  9,  1924. 

Washington   Water   Power   Company 
Plans  Duplicate  Circuit  for  Railroad. — 
The  new  110,000-volt  Taunton-Neppel 
power  line  built  last  spring  by  The 
Washington  Water  Power  Company, 
Spokane,  has  been  cut  in.  This  line 
runs  from  Taunton  on  the  Chicago,  Mil- 

waukee &  St.  Paul  Railway,  where  it 
makes  a  contact  with  the  110,000-volt 
Intermountain  line  that  supplies  the 
railroad,  to  Neppel  in  Grant  County,  26 
miles,  where  it  connects  with  the  new 
Grant  County  transmission  system.  It 
is  planned  to  have  this  Taunton-Neppel 
line  form  part  of  the  110,000-volt  line 
that  is  now  being  built  from  the  Long 
Lake  power  plant  to  Stratford,  a  dis- 

tance of  86  miles,  where  it  will  merge 
into  a  line  running  to  Neppel.  This 
latter  line,  which  now  has  a  capacity 
of  60,000  volts,  will  be  rewired  and  in- 

sulated for  110,000  volts.  When  these 
plans  have  been  effected,  the  result  will 
be  a  complete  new  110,000-volt  circuit 
from  Long  Lake  to  Taunton. 

Japanese    Utility    Orders    Large 
Turbine  Generators 

Orders  for  two  35,000-kw.,  11,000- 
volt,  50-cycle  turbine  generators  and 
two  1,000-kw.,  3,300-volt,  50-cycle  house 
turbines  have  been  placed  with  the  In- 

ternational General  Electric  Company 
by  the  Hayakawa  Electric  Power  Com- 

pany of  Kawasaki,  Japan.  The  equip- 
ment represents  the  largest  complete 

units  ever  sold  by  any  company  for  ex- 
port. The  Hayakawa  company  will  use 

the  apparatus  in  parallel  with  its  hydro- 
electric station  in  the  Hamamatsu  dis- 

trict for  furnishing  power  to  Toyko. 
The  Hayakawa  company  is  a  subsidiary 
of  the  Toho  Electric  Power  Company, 
which  holds  a  controlling  interest  in 
the  Daido  Electric  Power  Company, 
one  of  the  largest  and  most  important 
power  amalgamation  in  Japan. 

The  Toho  company  recently  received 
from  the  International  General  Electric 

Company  a  35,000-kw.,  60-cycle  steam 
turbine  generator  for  use  in  the  city 
of  Nagoya  in  the  southern  part  of 
Japan.  The  two  turbines  ordered  for 
the  Kawasaki  station  are  physically 
larger  than  the  one  for  the  Nagoya  in- 

stallation. Each  will  have  a  net  weight 
of  about  785,000  lb.  The  rotors  will 
weight  60  tons  each,  and  will  be  30  ft. 
long  and  4  ft.  in  diameter.  Except  for 
the  rotors,  the  apparatus  will  be 
shipped  disassembled.  The  first  com- 

plete turbine  will  leave  Schenectady 
this  summer. 

Heating  Patents  Upheld  By  Court. — 
W.  Wesley  Hicks,  electrical  manufac- 

turer of  San  Francisco,  has  received 
judgment  in  his  suit  against  A.  R. 
Fierce,  O.  W.  Forsyth  and  the  Electric 
Heating  and  Manufacturing  Company 
of  Seattle  for  infringement  on  his 
patents  covering  certain  basic  principles 
of  electric  heating  apparatus.  Judg- 

ment was  handed  down  by  Judge  Frank 
H.  Kerrigan  in  the  southern  division 
of  the  United  States  District  Court  for 
the  Northern  District  of  California  on 
March  9,  1025. 
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News  of  the  Electragists 

Plans  Progress  for  One  Body  Of 
California  Electragists 

An  organization  known  as  the  South- 
ern California  Association  of  Electrical 

Contractors  and  Dealers  was  recently 
formed  by  the  various  local  associations 
in  the  southern  part  of  the  state.  At 
the  present  time  it  is  the  amalgamation 
of  eleven  already  existing  contractors' 
associations  and  covers  approximately 
twenty-five  cities.  There  is  a  number 
of  associations  in  other  cities  already 
organized  and  being  organized  in  local 
groups,  and  these  will  affiliate  imme- 

diately with  the  central  organization. 
The  plan  of  organization  is  as  fol- 

lows: An  executive  board  made  up  of 
an  executive  committeeman  from  each 
local  association.  These  executive 
board  members  are:  C.  E.  Gregory, 
Compton  Electric  Company,  Compton; 
J.  F.  Zweiner,  San  Diego;  W.  A.  Row- 

ley, The  McNally  Company,  Pasadena; 
G.  F.  Crumm,  Standard  Electric  Com- 

pany, Van  Nuys;  L.  C.  Hart,  Hart  Elec- 
tric Company,  Moneta;  P.  H.  Needham, 

Beverly  Hills;  S.  F.  Jones,  Winder  & 
Jones,  Covina;  P.  R.  Machtolf,  Mach- 
tolf-Doll  Electric  Company,  Glendale; 
H.  L.  Stolper,  H.  L.  Stolper  Electric 
Shop,  Burbank;  F.  E.  Elser,  Los  An- 

geles; J.  J.  Farley,  Farley  Electric 
Company,  Fullerton;  Frank  McGinley, 
Harbor  Electric  Company,  Wilmington. 

From  this  executive  board  the  follow- 
ing committee  has  been  appointed  by 

the  president:  Frank  McGinley,  Har- 
bor Electric  Company,  Wilmington;  F. 

E.  Elser,  Los  Angeles;  J.  F.  Zweiner, 
San  Diego;  J.  J.  Farley,  Farley  Elec- 

tric Company,  Fullerton. 
The  officers  elected  are:  President, 

H.  H.  Walker,  H.  H.  Walker  Company, 
Los  Angeles;  vice-president,  Frank  Mc- 

Ginley, Harbor  Electric  Company, 
Wilmington;  secretary-treasurer,  C.  W. 
Jones,  Pomona  Fixture  and  Wiring 
Company,  Pomona;  C.  J.  Geisbvish, 
formerly  field  secretary  of  the  Electri- 

cal Safety  Exchange,  which  has  become 
part  of  the  association,  has  been  ap- 

pointed field  secretary  of  the  new  or- 
ganization. 

The  executive  committee  is  to  meet 
with  a  similar  committee  of  four  from 
the  California  Electragists,  the  organi- 

zation covering  northern  California,  for 
the  purpose  of  completing  details  estab- 

lishing a  statewide  organization  of 
California   electragists. 

This  committee  is  composed  of:  Vic- 
tor Lemoge,  president  of  the  California 

Electragists,  Walter  F.  Price,  executive 
secretary,  and  C.  L.  Chamblin,  Cali- 

fornia Electrical  Construction  Com- 
pany, all  of  San  Francisco,  and  H.  H. 

Courtright,  Valley  Electrical  Supply 
Company,   Fresno. 

This  meeting  will  be  held  in  Los  An- 
geles March  27. 

This  is  the  outcome  of  a  meeting  of 
contractor-dealers  held  in  Los  Angeles 
Feb.  11  at  which  tentative  plans  were 
outlined.  These  were  ratified  at  the 
quarterly  meeting  of  the  California 
Electragists  held  in  Sacramento  on 
Feb.  14. 

The  proposed  amalgamation  is  to  be 
put  into  effect  at  an  early  date. 

Electrical  Inspectors  to  Meet  in 
San  Francisco  in  March 

The  California  Association  of  Elec- 
trical Inspectors  will  hold  its  semi-an- 

nual meeting  in  San  Francisco,  March 
26,  27  and  28,  in  Room  251  of  the  Board 
of  Public  Works  in  the  City  Hall.  Let- 

ters have  been  sent  to  all  city  elec- 
tricians urging  their  attendance  at  this 

important  gathering.  Interested  mem- 
bers of  the  electrical  industry  also  are 

invited  to  attend.  Among  the  more  im- 
portant subjects  that  -will  be  discussed 

at  this  meeting  are:  uniform  ordinance 
for  the  Pacific  Coast  and  standardized 
interpretations  of  the  Code,  1925  Na- 

tional Electrical  Code  as  recently 
recommended  by  the  code  committee  of 
the  American  Engineering  Standards 
Cammittee  under  the  sponsorship  of  the 
National  Fire  Protection  Association; 
diversity  factors  for  heating  and  cook- 

ing loads;  wattage  limitatoins  for 
branch  circuits;  single-pole  fusing  and 
switching;  proposed  changes  in  general 
order  No.  64  of  the  Railroad  Commis- 

sion; proposed  changes  in  the  Industrial 
Accident  Commission  rulings;  street 
lighting;  report  on  the  actions  of  the 
Western  Association  of  Electrical  In- 

spectors. 
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Eureka  Annual  Convention   City 
of  California  Electragists 

The  sixteenth  annual  convention  of 
the  California  Electragists  will  be  held 
at  the  Eureka  Inn,  Eureka,  during  the 
first  week  of  August,  1925.  This  is  the 
result  of  a  mail  ballot  recently  con- 

ducted by  Walter  F.  Price,  executive 
secretary  of  the  California  Electragists. 
The  delegation  of  electragists  from 
Humboldt  County  has  advised  the  asso- 

ciation that  the  Chamber  of  Commerce 
of  Eureka  had  pledged  an  entertain- 

ment fund  of  $750  if  the  convention  was 
held  there,  and  this  offer  has  been  ac- 

cepted. It  is  hoped  that  a  large  num- 
ber of  the  members  will  plan  to  attend 

the  convention  as  part  of  their  vacation 
trip.  Details  of  the  arrangements  are 
being  worked  out  and  will  be  announced 
iin  a  later  issue. 

Northern    Counties   Development 
League  Meets  at  Corning 

The  Northern  Counties  Electrical  De- 
velopment League  held  its  regular  din- 

ner meeting  at  Corning,  Calif.,  Feb. 
26,  with  twenty-eight  members  present. 
The  principal  speaker  of  the  evening 
was  LeRoy  H.  Crandall,  field  represen- 

tative of  the  California  Electrical  Bur- 
eau. Mr.  Crandall  gave  an  interesting 

address  on  organization  and  what  it 
means  to  the  contractor  and  dealer;  and 
on  merchandising  major  electrical  ap- 

pliances. A  general  discussion  of  better 
wiring  standards  followed,  and  many 
interesting  points  were  brought  out  by 
the  members. 

NePage,     McKenny    Company,     San 
Francisco,  has  recently  been  awarded 
the  electrical  contract  on  the  Clift 
House  Annex  wliich  is  being  erected  in 
that  city.  The  electrical  work  vsall 
amount   to   approximately   $35,000. 

Nollenberger  &  Domer,  electrical  con- 
tractor-dealers in  Denver,  have  dis- 

solved partnership.  Theodore  Nollen- 
berger will  continue  the  business  under 

the  name  of  Nollenberger  Electric 
Company. 

Pacific  Coast  Electrical  Association 

Report  Is  Presented  on  Meeting 
of  Apparatus  Bureau 

A  complete  report  on  the  meetings  of 
the  apparatus  bureau  of  the  Technical 
Section  of  the  P.C.E.A.  held  in  San 
Francisco,  Jan.  7-9,  has  been  prepared 
for  the  members  of  the  association  by 
C.  E.  Schnell,  San  Joaquin  Light  & 
Power  Corporation,  and  W.  L.  Winter, 

COMING    PACIFIC    COAST    ELECTBICAL 
ASSOCIATION  MEETINGS 

Technical  Section — 
Conclave    and    Executive   Meeting — San    Joaquin 

Light  &  Power  Building,  Fresno,   Calif. 
March  25-27,  1925 

Commercial  Section — 
Conclave   and    Executive   Meeting — San    Joaquin 

Light  &  Power  Building,  Fresno,  Calif. 
April  3-4,   1925 

Pacific    Coast    Electrical   Association — 
Annual  Meeting — San  Francisco,   Calif. 

June   15,   1925 

Westinghouse   Electric   &   Manufactur- 
ing Company,  secretary  of  the  commit- 

tee.   The  report  is  presented  below. 
Oil-circuit-breaker  design  and  appli- 

cation were  fully  discussed  by  the  ap- 
paratus bureau  under  the  direction  of 

Mr.  Schnell.  Increasing  concentrations 
of  power  upon  the  systems  of  power 
companies  have  brought  about  increas- 

ingly severe  operating  duty  upon  the 
circuit  breakers.  Particularly  is  this 
true  under  conditions  of  short  circuit. 

Various  methods  of  increasing  the 
rupturing  capacity  of  present  circuit- 
breaker  equipment  were  discussed. 
Some  of  the  factoi-s  which  have  been 
found  to  make  more  satisfactory  the 
operation  of  oil  breakers  are  as  follows: 

Vents  on  each  tank  piped  to  a  common  header. 
Individual   vents   on  each  tank. 
Reinforcing  the  tank. 
Rebuilding   the    operating    mechanism. 
Increasing   the   operating   speed. 
Use  of  the   magnetic  blow-out  principle. 
Addition   of   more   breaks. 
Use    of    increased    amounts    of    oil    in    breaker 

tanks. 
Frequent  changing  or  filtration  of  oil. 

According  to  the  reports  rendered 
these  various  factors,  used  either  singly 

or  grouped,  have  resulted  in  better  op- 
erations. Much  discussion  took  place 

relative  to  the  merits  of  these  sugges- 
tions. 

One  oil  for  both  switches  and  trans- 
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formers  was  another  subject  which 
brought  out  much  discussion  From  the 
point  of  view  of  the  operating  com- 

pany, one  common  oil  has  proved  to  be 
entirely  satisfactory  and  more  econom- 

ical. However,  the  manufacturers  point 
out  that  the  viscosity  of  circuit-breaker 
oil  is  double  that  of  transformer  oil 
and  that  the  use  of  low-viscosity  oil 
in  breakers  results  in  more  splash 
and  greater  fire  hazard.  It  was  con- 

ceded that  in  most  cases  the  advantages 
of  the  use  of  one  common  oil  for  both 
purposes  more  than  offset  the  disad- 
vantages. 

Discussion  on  two-break  versus  multi- 
break  switches  showed  a  divergence  of 
opinion  and  operating  experience.  Some 
claimed  that  multi-break  switches  were 
more  efficacious,  while  the  manufactur- 

ers pointed  out  the  fact  that  this  type 
had  been  tested  exhaustively  and  ex- 

perimented with  and  finally  abandoned 
in  favor  of  the  improved  two-break  de- 

sign. Operating  experience  of  some 
companies  was  in  support  of  this  con- 

tention while  others  seemed  to  show 
that  increasing  the  number  of  breaks 
was  satisfactory.  No  definite  conclus- 

ions were  reached. 
Transformer  operating  characteris- 

tics and  application  have  received  wide 
attention.  The  possibility  of  secondary 
explosion  has  been  greatly  reduced  by 
the  new  development  whereby  all  oxy- 

gen is  removed  from  the  tanks  above 
the  oil  and  replaced  by  inert  gas.  This 
is  known  as  inertaire.  None  of  these 
new  transformers  are  now  in  service  on 
the  Pacific  Coast,  but  some  are  on 
order. 

Ration  adjusters  and  heavy-duty  tap 
changers  have  been  used  successfully 
on  transformers  of  voltages  up  to  110 
kv.  where  frequent  changes  are  necessi- 

tated by  changing  conditions. 
Temperature  indicators,  so  located  as 

to  give  the  temperature  of  the  hottest 
spot  in  the  transformer  coils,  are  the 
latest  development  along  this  line  and 
are  much  more  satisfactory  than  those 
registering  the  oil  temperature.  The 
design  used  by  the  General  Electric 
Company  is  a  coil  which  is  wound  in 
between  the  layers  of  one  of  the  main 
coils.  These  are  used  even  on  220-kv. 
transformers  for  they  are  placed  on  the 
low  side.  The  hottest  coil  is  always 
picked  for  this  service  so  that  the  tem- 

perature indicated  is  that  of  the  hottest 
coil.  Load  regulation  by  transformer 
temperature  rather  than  by  amperage 
was  recommended  by  one  delegate. 
Pressed-steel  tanks  for  distribution 
transformers  were  decided  to  be  better 
than  cast  iron  from  all  points  of  view. 

Oil  purification  by  means  of  a  centri- 
fuge versus  a  Iter  press  was  discussed. 

The  final  consensus  of  opinion  seemed 
to  be  that  the  use  of  the  former  for  the 
removal  of  sludge  and  heavy  material 
followed  by  the  filter  was  the  ideal 
combination  as  the  filter  press  so 
quickly  becomes  clogged  and  does  not 
remove  all  of  the  sludge. 

An  interesting  test  run  by  the  Pacific 
Gas  and  Electric  Company  was  des- 

cribed by  H.  A.  Laidlaw  of  that  com- 
pany. A  barrel  of  oil  was  selected 

and  into  this  was  put  salt,  shellac,  and 
other  impurities  until  the  oil  would 
stand  no  test  whatever.  The  mixture 
was  then  put  through  the  two  processes 
separately  to  test  the  efficacy  of  each. 
It  was  found  that  one  passage  through 
the  centrifuge  brought  the  oil  up  to  a 
30,000-volt  test  while  three  passes 
through  the  filter  press  failed  to  bring 
it  this  high. 

Frequency  changers  for  power  inter- 
change in  various  parts  of  the  country 

were  discussed.  The  possible  use  of 
surplus  capacity  in  these  machines  for 
power-factor  correction  was  suggested. 
Some  success  along  this  line  was  re- 

ported by  C.  F.  Benham,  Great  Western 
Power  Company.  Eastern  applications 
of  frequency  changers  permitting  a  fre- 
cjuency  range  up  to  four  and  one-half 
per  cent  were  mentioned.  Automatic  in- 

duction regulators  for  permanent  60-kv. 
tie-in  purposes  were  mentioned  by  Mr. 
Laidlav/. 

Tap  changing  under  heavy  load  con- 
ditions was  briefly  discussed  as  also 

were  relay  operation  and  testing  prac- 
tice and  system  calculating  tables. 

Step-by-step  tap  changers  have  been 
made  for  service  as  heavy  as  9,000  amp. 
at  250  volts  and  on  10,000-kva.  high- 
tension  banks.  Discussion  of  the  test- 

ing of  only  the  relay  equipment  ver- 
sus including  the  current  transformer 

and  circuit  breaker  brought  out  the  ob- 
vious advantages  of  the  latter.  Sys- 

tem calculating  tables  are  more  than 
worth  their  cost  in  the  opinions  of  some 
while  others  claim  that  they  do  not  al- 

ways give  the  results  desired. 
Automatic  substations,  current-trans- 

former design,  and  fire-fighting  equip- 
ment were  given  consideration.  Various 

types  of  current  transformers  are  be- 
ing experimented  with,  and  the  results 

of  these  tests  will  be  studied.  The  use 
of  carbon  dioxide  for  fighting  electrical 
fires  in  comparison  with  other  retard- 
ents  evoked  various  opinions. 

Station  electrical  grounds  and  the 
wide  divergence  in  operating  practice 
with  respect  to  grounds  aroused  spirited 
discussion.  The  general  practice  on  the 
Pacific  Coast  seems  to  be  the  solidly 
grounding  of  neutrals,  regardless  of  the 
fact  that  in  many  cases  it  is  known 
that  there  are  ground  currents.  Ex- 

perience would  seem  to  recommend  that 
all  metal  equipment  around  the  sta- 

tion should  be  grounded  for  the  pur- 
post  of  protecting  the  operators  if  for 
no  other  reasons.  Some  companies, 
however,  do  not  ground  meter  cases. 
Objection  to  the  Eastern  practice  of  in- 

serting a  resistance  in  the  ground  leads 
was  voiced  mainly  because  of  the  unde- 

sirable effect  of  such  a  resistor  upon 
relay  operation  in  many  cases.  A  com- 

prehensive treatise  upon  station 
grounds  was  read  by  F.  H.  Mayer, 
Southern  California  Edison  Company, 
and  was  later  published  in  the  Jan.  15, 
1925  number  of  the  Journal  of  Elec- tricity. 

Book  Reviews 

Technical  Section  Meetings  to  Be 
Held  in  Fresno. — The  executive  and 
conclave  meetings  of  all  bureaus  of  the 
Technical  Section,  P.C.E.A.,  will  be  held 
in  Fresno,  Calif.,  March  25-27.  All 
meetings  will  be  held  in  the  San  Joa- 

quin Light  &  Power  Corporation  Build- 
ing. Headquarters  will  be  at  the  Fresno 

Hotel.  The  schedule  of  meetings  is  as 
follows: 

Schedule  of  Meetings. 
Wed.     Thur.       Fri. 
Mar.      Mar.       Mar. 

BUREAU  25  26  27 
a.m.       a.m.        a.m. 

Hydraulic    Power   10  :00 
Underground  Systems   10  :00 
Meter      10:00       9:30 
Accident    Prevention   10  :00       9  :30 
Overhead    Systems   10:00       9:30       9:30 
Apparatus     9:30       9:30 
Inductive     Interference    9  :30 
Prime    Movers    9  :30 
Safety   Rules       9:30 

p.m.       p.m.       p.m. 
Executive  Committee    6:30  4:00 
General   Meeting    8  :00 

CIRCUIT  TROUBLES  AND 
TESTING 

By  TERRELL  CROFT,  Consulting  En- 
gineer. Directing  Engineer  of  the  Ter- 

rell Croft  Engineering  Company.  212 
pages,  237  Illustrations.  $2.50.  Mc- 

Graw-Hill Book  Company,  Inc.,  New 
York,   N.   Y. 

In  this  work  the  author  has  succeeded 
in  bringing  together  under  one  cover  a 
large  number  of  practical  schemes  for 
localizing  and  correcting  faults  and 
troubles  which  occur  on  light  and  power 
circuits.  The  text  is  written  in  the 
characteristically  straightforward  way 
of  the  author  and  the  language  used  is 
such  that  it  may  be  readily  understood 
by  the  electricians,  wiremen  and  trouble- 
men  who  have  to  go  out  on  the  job  and 
do  the  work.  While  it  is  obviously  not 
a  technical  man's  book,  technical  ac- 

curacy is  not  sacrificed  in  the  plain- 
language  style  used  throughout.  There- 

fore the  directions  given  should  be  of 
use  to  any  man  who  wishes  to  obtain 
authentic  practical  information  on  these 
subjects.  A  total  of  237  illustrations 
ably  supplement  the  text. 

The  text  is  divided  into  six  divisions 
and_  each  division  is  conveniently  sub- 

divided to  afford  the  proper  segrega- 
tion of  subjects. 

A  thorough,  but  brief  discussion  of 
the  various  instruments  and  devices 
used  in  trouble  testing  is  given  in  the 
first  division.  Different  kinds  of  test- 
clips  and  leads,  fuse  testing  devices, 
and  test  lamp  sets  are  treated.  Various 
kinds  of  battery  and  magneto  test  sets, 
resistance  measuring  devices  and  tone- 
test  devices  are  described  and  the  work- 

ing principles  of  each  explained. 
The  location  of  faults  in  multiple 

transmission  and  distribution  circuits  is 
taken  up  in  the  second  division.  Com- 

mon terms  are  defined.  Trouble  mani- 
festations are  discussed  and  various 

means  for  determining  the  nature  of 
the  fault  are  suggested.  Many  different 
methods  of  making  resistance  and  ca- 

pacitance tests  and  the  use  of  audible 
or  tone-test  methods  for  locating  faults 
are  described. 

Interior  wiring  circuits  and  methods 
for  tracing  out  open  circuits,  short  cir- 

cuits, grounds,  etc.,  are  covered  in  the 
third  division.  Series  circuits  with  their 
peculiar  varieties  of  troubles  and 
methods  for  conveniently  localizing 
these  troubles  form  the  subject  matter 
of  the  fourth  division. 

Insulation  resistance  is  the  subject 
of  the  fifth  division.  Under  this  head 
is  given  the  purpose  of  insulation  and 
insulating  materials  in  general  together 
with  a  discussion  of  their  properties 
and  qualities.  Ways  and  means  of 
measuring  insulation  resistance,  of  lo- 

cating and  testing  both  high-  and  low- 
voltage  defective  insulators,  and  of  lo- 

cating tree  leaks  are  given. 
Polarity  and  its  determination  are 

questions  which  are  always  coming  up 
in  connection  with  emergency  work  in 
particular.  These  questions  as  well 
as  devices  and  methods  incident  there- 

to are  treated  in  the  sixth  division. 
Questions  are  given  at  the  end  of  each 
section  covering  the  material  included 
in  that  section. 



March  15,  1925] Journal   of   Electricity 
229 

"Elektrik-Nite"   Entertainment 
Held  at  Salt  Lake 

One  of  the  most  successful  "get- 
together"  events  ever  conducted  by  the 
members  of  the  electrical  industry  of 
the  Intermountain  section  was  "Elek- 

trik-Nite," staged  by  the  Rocky  Moun- 
tain Electrical  Cooperative  League  at 

the  Elks  Club  at  Salt  Lake  City  on  the 
evening  of  Feb.  26.  The  affair  was  in 
the  nature  of  stag  social  and  smoker 
and  was  attended  by  about  350  mem- 

bers of  the  electrical  fraternity  and 
their  friends. 

At  the  conclusion  of  the  program  re- 
freshments were  served.  All  branches 

of  the  industry  were  well  represented, 
and  the  event  was  voted  as  one  of  the 
best  of  its  kind  that  the  electrical  peo- 

ple of  Salt  Lake  City  and  surrounding 
territory  ever  have   conducted. 

The  affair  was  in  charge  of  the  en- 
tertainment committee  of  the  league, 

consisting  of  W.  A.  Moser,  branch  man- 
ager of  the  Westinghouse  Electric  & 

Manufacturing  Company,  chairman;  G. 
J.  Guiver,  of  the  Holding  Electric  Com- 

pany, and  J.  V.  Buckle,  of  the  Buckle 
Electric   Company. 

Four   Special   Trains   Will   Bring 
Delegates  to  Convention 

Reservations  for  transportation  and 
hotel  service  for  the  forty-eighth  con- 

vention of  the  National  Electric  Light 
Association  to  be  held  in  San  Francisco 

June  15-19  already  are  being  made. 
It  is  anticipated  that  at  least  5,000 

members  and  guests  will  attend  the  con- 
vention. 

Hotel  and  transportation  circulars 
were  mailed  to  all  members  of  the  as- 

sociation on  March  7. 

The  Convention  Transportation  Com- 
mittee has  urged  all  members  and 

guests  who  contemplate  attending  the 
convention  to  make  their  reservations 
as  soon  as  possible.  This  is  necessary 
because  of  limited  transportation  facili- 

ties. The  committee  has  reported  that 
requests  for  accommodations  on  special 
trains  will  be  honored  in  the  order  of 
their  receipt.  After  the  comfortable 
capacity  of  each  special  train  has  been 
filled  the  committee  will  be  forced  to 
decline  other  applications. 
What  is  expected  to  be  one  of  the 

most  popular  trains  is  the  "Red 
Special,"  which  will  leave  New  York 
May  31  and  stop  over  at  various  points 
of  interest  in  Colorado,  New  Mexico, 
California  and  the  Grand  Canyon  in 
Arizona,  reacMng  San  Francisco  in 
time  for  the  convention.  After  the  con- 

vention the  train  will  return  over  a 
northern  route,  stopping  at  Portland 

and  Canadian  points  and  reaching'  New York  the  last  of  June. 
An  extra  fast  train  will  be  the  "Blue 

Special,"  a  duplicate  of  the  famous 
"Broadway  Limited."  It  will  leave  New York  June  10  and  reach  San  Francisco 

four  days  later.  The  "Green  Special" 
will  leave  Chicago  June  5  and  embrace 
a  nine-day  sightseeing  trip  through 
Canada  and  Washington  and  Oregon, 
reaching  San  Francisco  the  night  of 
June  13.     An  "Orange  Special"  leaving 

Chicago  June  8  will  make  an  abridg- 
ment of  the  "Green  Special"  itinerary 

and  consume  six  days  en  route  to  Cali- 
fornia. Stopovers  will  be  made  at 

Spokane,  Seattle  and  Portland. 
Local  power  companies  at  the  various 

stopovers  will  entertain  members  and 
guests  on  all  special  trains. 

R.  B.  Grove,  of  the  United  Electric 
Light  &  Power  Company,  130  East  15th 
Street,  New  York  City,  is  eastern  traffic 
manager,  and  G.  H.  Atkin,  Electric 
Storage  Battery  Company,  613  Mar- 

quette Building,  Chicago,  111.,  is  western 
traffic  m.anager. 

While  hotel  accommodations  in  San 
Francisco  will  be  ample,  C.  E.  Heise, 
chairman  of  the  Hotel  Committee, 
Room  527  Rialto  Building,  San  Fran- 

cisco, has  requested  that  reservations 
be  made  as  soon  as  possible.  The  hotel 
circular  lists  all  of  the  principal  San 
Francisco  hotels  with  their  rates. 

Court  Denies  Condemnation  Right 
for  Transmission  Line 

Because  the  electric  energy  to  be  de- 
veloped at  the  Baker  River  plant  of  the 

Puget  Sound  Power  &  Light  Company 
in  Skagit  County,  Wash.,  is  not  in- 

tended essentially  for  public  use,  the 
company  cannot  acquire  land  by  con- 

demnation proceedings  as  right-of-way 
for  transmission  lines,  according  to  a 
decision  handed  down  in  Olympia  March 
6.  The  decision  upheld  the  Snohomish 
superior  court,  which  had  denied  the 
right-of-way  sought. 

COMING  EVENTS 

Commercial  National  Section,  N'.E.L.A. — 
New  York,  N.  Y. 
March  17-19,  1925 

Soathwestem  Public  Service  Association — 

Annual  Convention — Rice  Hotel,  Houston,  Texps 
May  5-8,  1925 

Electrical  Supply  Jabbers'  Association — 
Annual  Convention — Hot  Springs,  Va. 

June  1-6,   1925 

Associated  Manufacturers  of  Electrical  Supplies — 
Annual  Meeting — ^Hot  Springs,  Va. 

June   8-13,    1925 

National  Electric  Light  Association — 

Annual  Convention — San  Francisco,  Calif. 
June  15-19,  1925 

The  trial  court  denied  the  condem- 
nation order  on  the  ground  that  the 

power  company  now  has  a  surplus  of 
approximately  23,000  hp.  from  plants 
already  in  operation  and  that  a  large 
part  of  the  18,000  hp.  expected  to  be 
developed  on  Baker  River  would  be 
diverted  to  uses  other  than  public. 

The  company  brought  the  case  to  the 
supreme  court  on  a  writ  of  review  after 
condemnation  proceedings  had  failed  to 
secure  easements  over  certain  lands,  the 
utility  having  been  unsuccessful  in  ne- 

gotiations with  the  ovvTiers. 

Plans  for  Camp  Cooperation  V  Made. 
— The  dates  for  the  fourth  annual  con- 

ference of  representatives  of  local 
cooperative  electrical  organizations,  to 
be  known  as  Camp  Cooperation  V,  have 
been  settled.  This  conference  will  again 
be  held  at  Association  Island,  Hender- 

son Harbor,  N.  Y.,  Sept.  8-12.  The  ca- 
pacity of  the  island  is  limited,  and  as 

heretofore,  it  will  be  necessary  to  re- 
strict invitations  to  duly  accredited  rep- 

resentatives of  leagues  now  functioning 
and  those  interested  in  the  formation  of 
such  organizations. 

New  Executives  Are  Installed  by 
Los  Angeles  Club 

At  the  regular  weekly  meeting  of 
The  Electric  Club  of  Los  Angeles,  held 
March  2,  the  officers  for  the  past  year 
retired  from  office  and  those  for  the 
ensuing  year  were  installed  by  R.  H. 
Ballard,  vice-president  and  g-eneral 
manager  of  the  Southern  California 
Edison  Company.  The  new  officers  of 
the  club  are  as  follows: 

J.  E.  Macdonald,  president;  manager 
Joint  Pole  Committee;  B.  G.  Wright, 
manager  Los  Angeles  office  Southern 
California  Telephone  Company;  B.  F. 
Pearson,  manager  of  operations,  South- 

ern California  Edison  Company;  S.  E. 
Gates,  Los  Angeles  manager  General 
Electric  Company,  vice-presidents.  R. 
J.  McHugh,  secretary-treasurer,  man- 

ager Gamett  Young  &  Company;  R.  H. 
Manahan,  city  electrician;  J.  G.  Loomer, 
industrial  sales  engineer.  Western  Elec- 

tric Company,   sergeant-at-arms. 
Members  of  the  executive  committee 

are  as  follows:  G.  E.  Arbogast,  presi- 
dent, Newbery  Electric  Coorporation; 

H.  L.  Harper,  manager  Western  Elec- 
tric Company;  L.  E.  Moselle,  chief  clerk 

commercial  department,  Bureau  of 
Power  and  Light;  H.  E.  Sherman,  Jr., 
irice-president  and  sales  manager,  Illin- 

ois Electric  Company;  W.  L.  Frost, 
manager,  commercial  department. 
Southern  California  Edison  Company; 
K.  E.  Van  Kuran,  district  manager 
Westinghouse  Electric  &  Manufactur- 

ing Company.  W.  A.  Knost  has  been 
reinstalled  as  executive  secretary. 

Attendance  Shows  Nela  Lighting 
Courses  Popular 

The  increasing  popularity  of  the 
lighting  courses  given  by  the  engineer- 

ing department  of  the  National  Lamp 
Works  of  the  General  Electric  Com- 

pany at  the  Nela  School  of  Lighting, 
Nela  Park,  Cleveland,  is  evidenced  by 
the  fact  that  eighty-seven  men  repre- 

senting central  stations,  electrical  job- 
ber and  dealer  organizations,  fixture 

manufacturers,  and  other  branches  of 
the  industry  were  enrolled  in  the 
twelfth  illumination  course  held  during 
the  week  of  Feb.  9-13.  The  course  cov- 

ered intensive  training  in  illumination 
fundamentals,  practical  problems  in 
light  designs  and  layouts,  and  the  pre- 

sentation of  the  commercial  aspects  of 
the  various  lighting  fields  by  national 
authorities,  with  inspection  trips  to  dif- 

ferent laboratories  and  departments  of 
the  lamp  works  and  to  other  industrial 
plants  for  practical  demonstrations. 

Plans  are  already  under  way  for  the 
thirteenth  illumination  course,  which 
vwll  be  given  during  the  week  June 
8-12  of  this  year. 

A  new  activity  of  the  Nela  School  of 
Lighting  was  the  home  lighting  course 
for  women  in  the  electrical  industry.  It 

was  given  Feb.  2-5,  1925,  and  was  at- 
tended by  twenty-three  women.  "The 

Story  of  Light  and  Vision,"  "Results  of 
a  Residence  Lighting  Survey,"  "Wiring 
the  Home  for  Good  Illumination," 
Facts  About  Incandescent  Lamps," 
were  among  the  subjects  covered,  while 
light  and  color,  artistic  fixtures,  port- 

able lamps,  home  lighting  problems  and 
many  other  kindred  topics  were  dis- 

cussed. Demonstrations  and  inspection 
trips  were  interesting  features  of  the 
course.  A  second  course  in  home  light- 

ing is  scheduled  for  Oct.  12-16,  1925. 
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Personals 

M.  W.  Birkett,  vice-president  and  gen- 
eral manager  of  The  Washington  Water 

Power  Company,  Spokane,  was  recently 
elected  to  the  board  of  trustees  of  that 
company,  succeeding  J.  P.  M.  Richards, 
deceased.  Mr.  Birkett's  advancement 
with  the  Washington  utility  has  been 
rapid  since  he  joined  that  organization 
in  1908  as  a  clerk  in  the  transmission 

division  of  the  light  and  power  depart- 

ment. Within  a  comparatively  few 
years  he  had  advanced  to  the  position 
of  assistant  superintendent  of  light  and 
power.  He  was  made  assistant  to  the 
general  manager  of  the  company  in 
1918  and  a  year  later  was  promoted  to 
become  assistant  general  manager.  Late 
in  1921,  when  W.  E.  Coman  resigned  as 
vice-president  and  and  general  manager, 
Mr.  Birkett  was  made  acting  general 
manager,  and  the  following  year  he  re- 

ceived the  permanent  appointnment. 
Since  then  he  has  been  vice-president 
and  in  February  of  this  year  he  was 
elected  to  the  board  of  trustees.  Mr. 
Birkett  is  a  graduate  of  the  University 
of  Wisconsin. 

W.  S.  Greenfield,  president  of  Allied 
Industries,  Inc.,  San  Francisco,  re- 

cently spent  several  days  in  Los  An- 
geles on  business  for  his  company. 

R.  D.  Thomas,  resident  engineer  of 
Curtis  Lighting,  Inc.,  Denver,  has 
moved  his  office  from  1073  Broadway 
to  209  Ideal  Building. 

Frank  R.  Jamison  is  now  handling 
the  advertising  and  publicity  of  the 
Public  Service  Company  of  Colorado  at 
Denver  since  the  death  of  George  W. 
Bixler. 

Leo  Dorner,  formerly  of  the  firm  of 
Nollenberger  &  Dorner,  Denver,  was  a 
recent   visitor  in   California. 

John  C.  Brown,  county  surveyor  of 
Weber  County,  Utah,  has  been  elected 
president  of  the  Ogden  chapter  of  the 
American  Association  of  Engineers, 
succeeding  C.  W.  Cross.  E.  E.  Kidder, 
Ernest  Gilgen,  Arthur  Grix  and  H.  F. 
Irwin  were  chosen  vice-president,  sec- 

retary, assistant  secretary  and  treas- 
urer, respectively.  Ora  Bundy,  B.  J. 

Finch  and  B.  W.  Matteson  were  named 
directors. 

W.  D.  Ryan,  director  of  illumination, 
General  Electric  Company,  Schenectady, 
N.  Y.,  was  a  recent  visitor  in  San  Fran- 

cisco, where  he  was  appointed  to  serve 
as  illuminating  engineer  by  the  Down 
Town  Association  in  its  campaign  to 
have  a  uniform  style  of  poles  and  elec- 

troliers throughout  the  city.  After  his 
conference  with  the  officials  of  the  or- 

ganization, he  proceeded  to  Mexico 
with  the  association's  trade  tour,  but will  return  to  San  Francisco  to  serve 
with  that  body  for  the  remainder  of  the 

year. 
H.  R.  Ellis,  treasurer.  Merchants  Heat 

&  Light  Company,  Indianapolis,  Ind., 
was  a  recent  visitor  in  San  Francisco. 

P.  J.  Aaron,  Seattle  dealer  in  elec- 
trical supplies,  lately  made  a  trip  to 

San  Francisco. 
C.  M.  Will,  electrical  dealers  of  Port- 

land, paid  a  visit  to  San  Francisco  a 
short  while  ago. 
Harry  Byrne,  of  the  North  Coast 

Electric  Company,  Seattle,  lately  made 
a  trip  to  San  Francisco. 

Murray  Bourne,  of  the  San  Joaquin 
Light  &  Power  Corporation,  Fresno, 
recently  spent  some  time  in  San  Fran- 
cisco. 

T.  J.  McGrath,  superintendent.  Ha- 
waiian Electric  Company,  Ltd.,  Hono- 

lulu, Hawaii,  arrived  in  San  Francisco 
from  the  Islands  a  short  while  ago. 

D.  C.  LappLn,  of  the  Lappin  Electric 
Company,  Milwaukee,  Wis.,  recently 
paid  a  visit  to  San  Francisco. 

H.  L.  Jackman,  of  the  Western  States 
Gas  &  Electric  Company,  Stockton, 
Calif.,  recently  spent  some  time  in  San 
Francisco. 
Harry  Daley,  sales  manager  of  the 

Majestic  Electric  Appliance  Company, 
San  Francisco,  has  gone  East  on  busi- 

ness connected  with  his  firm. 
F.  E.  Browne,  representing  the  Peer- 

less Insulated  Wire  &  Cable  Company, 
90  West  Street,  New  York  City,  has 
been  touring  the  Pacific  Coast  in  the 
interest  of  his  company. 

M.  T.  Wright,  manager  publicity  de- 
partment and  director  of  broadcasting 

of  the  General  Electric  Company, 
Schenectady,  was  a  recent  visitor  in 
Los  Angeles,  following  his  return  from 
Honolulu. 

J.  H.  Jamison,  manager  merchandis- 
ing division,  Los  Angeles  office  of  the 

Westinghouse  Electric  &  Manufacturing 
Company,  recently  left  on  a  month's 
trip  to  visit  the  appliance  factory  at 
Mansfield,  Ohio,  the  main  factory  at 
East  Pittsburgh  and  the  New  York 
office  of  that  company.  Mr.  Jamison 
has  gone  East  to  secure  the  latest  in- 

formation on  the  manufacture  and 
merchandising  of  electrical  appliances. 

W.  A.  Grove,  for  the  past  three  years 
advertising  representative  of  the  Curtis 
Publishing  Company,  Philadelphia,  has 
been  appointed  manager  of  advertis- 

ing and  sales  promotion  for  the  Edison 
Electric  Appliance  Company  of  Chicago. 

C.  D.  Weiss,  superintendent  of  shops, 
stores  and  transportation  for  the  San 
Diego  Consolidated  Gas  &  Electric 
Company,  was  a  recent  visitor  to 
Fresno  where  he  attended  the  purchas- 

ing and  stores  meeting  held  there. 
G.  P.  Baldwin,  general  manager 

merchandising  department  of  the  Gen- 
eral Electric  Company,  vidth  head- 

quarters in  Bridgeport,  Conn.,  spent 
several  days  in  Los  Angeles  recently  in 
an  inspection  tour  of  the  local  territory. 
James  W.  Lincoln,  Lincoln  Electric 

Company,  Cleveland,  paid  a  visit  to  San 
Francisco  a  short  while  ago. 

P.  D.  McKee,  vice-president  and  gen- 
eral manager  of  the  California  Oregon 

Power  Company,  Medford,  Ore.,  and 

president  of  the  Western  Taxpayers' Association,  accompanied  by  W.  H. 
Crawford,  manager  of  the  new  indus- 

tries department  of  the  same  company, 
was  a  visitor  in  Salt  Lake  City  recently 
attending  a  meeting  of  the  Utah  Tax- 

payers' Association. 
J.  W.  Anderson,  formerly  sales  man- 

ager of  the  Great  Western  Power  Com- 
pany in  Sacramento,  recently  has  re- 

signed to  become  affiliated  with  the  firm 
of  Alexander  &  Lavenson  Electrical 
Supply  Company  of  San  Francisco,  with 
headquarters  in  Sacramento.  Mr.  And- 
derson  will  cover  the  Sacramento Valley. 

A.  C.  Riggs,  formerly  line  construc- 
tion superintendent  in  the  distribution 

department  of  the  central  district, 
Puget  Sound  Power  &  Light  Company, 

Seattle,  has  been  promoted  to  the  po- 
sition of  superintendent  of  light  and 

power  of  the  northern  district  of  that 
company,  Bellingham,  Wash.,  taking 
the  place  of  C.  F.  Terrell,  who  was 
transferred  to  the  El  Paso  Electric 
Company,  El  Paso,  a  Stone  &  Webster 

property. 
C.  C.  Thomas  has  been  appointed  vice- 

president  and  E.  C.  Macy,  general  man- 
ager, respectively,  of  Dwight  P.  Robin- 

son &  Company,  Inc.,  with  offices  in  the 
Union  Oil  Building,  Los  Angeles. 

T.  P.  Walker,  formerly  manager  of 
the  Baton  Rouge  Electric  Company,  has 
been  made  manager  of  the  El  Paso 
Electric  Railway  Company,  succeeding 
A.  H.  Warren.  Both  companies  are 
Stone  &  Webster  properties.  After 
graduating  from  the  University  of  Ne- 

vada, Mr.  Walker  entered  the  employ 
of  Stone  &  Webster  at  Reno  and  from 
there  was  transferred  to  the  Boston 

office.     After  two  years'  active  service 

in  the  army  during  the  World  War,  he 
went  to  Haverhill,  Mass.,  to  become 
superintendent  of  the  Haverhill  Gas 
Light  Company  and  later  was  made 
manager.  In  April,  1923,  he  took  up 
the  duties  of  manager  of  the  Baton 
Rouge  Electric  Company  which  is  a 
combined  gas  and  electric  utility.  Dur- 

ing his  residence  in  the  Louisiana  city 
Mr.  Walker  took  an  active  part  in  com- 

munity affairs,  having  been,  among 
other  things,  a  member  of  the  board  of 
directors  of  the  Chamber  of  Commerce. 
He  was  also  a  prominent  member  of 
the  Rotary  Club  and  the  American 

Legion. 
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p.  M.  Parry,  commercial  manager, 
and  E.  L.  Bourne,  manager  of  the  ad- 

vertising department,  respectively,  of 
the  Utah  Power  &  Light  Company,  Salt 
Lake  City,  were  among  the  principal 
speakers  at  the  annual  banquet  of  the 
Boxelder  Commercial  Club  held  re- 

cently at  Brigham  City. 
J.  M.  Curtin,  manager  industrial  de- 

partment Westinghouse  Electric  & 
Manufacturing  Company,  East  Pitts- 

burgh, recently  spent  a  week  in  Los 
Angeles,  going  over  the  territory  with 
the  local  district  manager,  K.  E.  Van 
Kuanr  and  the  manager  of  the  indus- 

trial division,  J.  H.  Fenton. 

Edward  D.  Lyman  recently  has  be- 
come associated  with  the  Westinghouse 

Electric  &  Manufacturing  Company. 
He  will  serve  as  assistant  to  Carl  L. 

Burgess,  manager  of  the  publicity  di- 
vision in  the  Los  Angeles  office. 

W.  C.  Smith,  of  the  San  Francisco 
office  of  the  General  Electric  Company, 
recently  addressed  Redwood  Chapter  of 
the  American  Association  of  Engineers 
at  Eureka,  Calif.,  following  their 
monthly  dinner  at  which  thirty-five 
were  present.  His  subject  was,  "Trans- 
formers." 

Alba  H.  Warren,  since  1918  manager 
of  the  El  Paso  Electric  Railway  Com- 

pany, a  Stone  &  Webster  holding,  has 
been  made  district  manager  of  all  prop- 

erties in  Georgia  and  Florida  managed 
by  Stone  &  Webster.  Mr.  Warren  en- 

tered the  employ  of  that  organization 
in  1900,  and  since  then  has  held  a  num- 

ber of  different  positions  with  com- 
panies under  its  management,  among 

them  being  assistant  treasurer  and 
later  superintendent,  Houghton  County 

Traction  Company,  Houghton,  Mich.; 
and  manager  Brockton  &  Plymouth 
Street  Railway  Company,  Brockton, 
Mass.,  Pensacola  Electric  Company, 
Pensacola,  Fla.,  and  Galveston  Elec- 

tric Company,  Galveston,  Texas,  re- 
spectively. The  last  named  position 

he  held  prior  to  taking  up  his  duties 
at  El  Paso.  During  his  residence 
in  that  city  Mr.  Warren  has  taken  an 
active  part  in  civic  affairs,  and  at  the 
time  of  his  departure  was  president  of 
the  El  Paso  Chamber  of  Commerce  and 
the  head  of  the  Associated  Charities. 
He  left  about  Feb.  15  to  enter  upon  his 
new  work. 

Guy  W.  Talbot,  president  of  the  Pa- 
cific Power  &  Light  Company,  Port- 
land, and  John  S.  Laing,  general  attor- 

ney of  the  same  company,  were  in  San 
Francisco  recently  in  connection  with 
the  purchase  of  the  Northwestern  Elec- 

tric Company. 

Karl  von  Hacht,  until  recently  con- 
nected with  the  sales  force  of  the 

Thomas  Day  Company,  San  Francisco, 
has  been  made  resident  manager  of  the 
company's   Sacramento   branch. 

L.  R.  White,  formerly  new  business 
superintendent  for  the  Pacific  Gas  and 
Electric  Company  at  Chico,  is  now  a 
partner  with  William  Conery  in  the 
Gas  &  Electric  Service  Company,  233 
Broadway,   that   city. 

Clarence  Keeler  recently  has  been 
appointed  production  manager  of  the 
new  sign  manufacturing  shop  estab- 

lished by  the  Public  Service  Company 
of  Colorado  at  Denver. 

L.  B.  Buckley  was  elected  chairman 
of  the  Engineering  Foundation,  at  the 
tenth  annual  meeting  of  the  Foundation 
Board,  succeeding  C.  F.  Rand.  E.  D. 
Adams  was  elected  first  vice-chairman; 
E.  A.  Sperry,  second  vice-chairman;  J. 
S.  Langthorn,  treasurer;  Henry  Lard- 
ner,  assistant  treasurer;  A.  D.  Flinn, 
director  and  secretary. 

Mrs.  W.  B.  Kohlwey,  formerly  of  the 
Kohlwey-Smith  Electric  Company,  San 
Francisco,  is  now  office  manager  for 
the  Wilson  Electric  Company  of  that city. 

J.  C.  Hamilton,  chief  clerk  at  Pen- 
dleton, Ore.,  for  the  Pacific  Power  & 

Light  Company,  has  been  promoted  to 
district  manager  at  Sunnyside,  Wash., 
taking  the  place  of  Fred  Florine,  who 
is  retiring  on  account  of  ill  health. 
Clement  Shafer,  chief  clerk  of  the  gas 
department  at  Lewiston,  Ida.,  succeeds 
Mr.  Hamilton. 

A.  E.  Holloway,  superintendent  com- 
mercial department,  San  Diego  Consoli- 

dated Gas  &  Electric  Company  and 
president  of  the  Chamber  of  Commerce, 
W.  F.  Baber,  general  manager  of  the 
power  company,  and  Carl  Heilbron, 
president  of  the  Southern  Electrical 
Company,  were  members  of  the  dele- 

gation of  San  Diegans  who  made  a 
recent  excursion  to  Yuma,  Ariz.,  to 
celebrate  the  opening  of  the  new 
coast-to-coast  highway. 

H.  H.  Watson,  superintendent  of  con- 
struction for  the  Byllesby  Engineering 

&  Manufacturing  Corporation  in  San 
Diego,  recently  returned  from  a  busi- 

ness trip  to  Chicago.  He  stopped  over 
en  route  at  Minneapolis  where  he  vis- 

ited H.  H.  Jones,  vice-president  in 
charge  of  operations  for  the  Northern 
States  Power  Company. 
George  F.  Phythian,  construction 

superintendent  for  the  Byllesby  Engin- 
eering &  Management  Corporation,  is 

now  in  Salinas,  Calif.,  to  take  charge 
of  the  major  construction  program  of 
the  Coast  Valleys  Gas  &  Electric 
Company  for  1925.  He  recently  com- 

pleted the  installation  of  a  steam  elec- 
tric generating  plant  for  the  Mountain 

States  Power  Company  at  Marsfield, 
Ore.,  another  Byllesby  property. 

B.  C.  Stackhouse,  manager  switch- 
board department  Los  Angeles  division 

of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  was  a  recent  vis- 

itor at  the  Pittsburgh  office  of  the 
company,  as  well  as  other  Eastern 
Westinghouse  plants. 

Albert  I.  Appleton,  Appleton  Electric 
Company,  Chicago,  recently  spent  some 
time  in  San  Francisco. 

H.  W.  Brundige,  president  of  the 
Railroad  Commission  of  the  State  of 
California  in  1921  and  1922,  again  has 
been  appointed  to  that  important  post. 
His  career  as  a  newspaperman  also  has 
made  him  well  known,  particularly  in 
the  southern  part  of  the  state.  For 

oyer  twenty-five  years  he  has  been  iden- 
tified vidth  the  newspapers  of  Los  An- 
geles, having  arrived  in  that  city  in 

1897  to  assume  the  position  of  city 
editor  of  the  Los  Angeles  Record.  After 
a  short  sojourn  in  Portland  as  city 
editor  of  the  Portland  Telegram,  he  re- 

turned to  Los  Angeles  to  become  man- 
aging editor  of  the  Evening  Express. 

He  was  editor-in-chief  of  that  paper 
and  of  the  Morning  Tribune  and  assist- 

ant publisher  until  his  appointment  to 

the  Railroad  Commission  Jan.  1,  1919. 
In  his  capacity  as  private  citizen  he  al- 

ways has  taken  an  active  part  in  mu- 
nicipal affairs  and  has  been  instru- 

mental in  assisting  the  city  of  Los  An- 
geles to  accomplish  many  of  its  most 

important  civic  projects.  In  his  official 
position  as  president  of  the  Railroad 
Commission  he  has  done  much  to  bring 
about  amicable  settlements  of  contro- 

versies involved  municipalities,  public 

utilities,  irrigation  and  other  utility  dis- 
tricts. Mr.  Brundige  was  bom  in  Kings- 

ton, Ohio,  in  1865,  and  completed  his 

education  at  Park  College,  P'arkville, 
Mo.,  and  the  Ohio  State  Normal  School, 
Ada,  Ohio. 

J.  T.  Keleher,  formerly  of  the  Mine  & 
Smelter  Supply  Company  of  Denver,  is 
now  associated  with  the  B.  &  R.  Elec- 

trical Supply  Company  of  that  city. 
A.  E.  Wishon,  vice-president  and  gen- 

eral manager  of  the  San  Joaquin  Light 
&  Power  Corporation,  Fresno,  was  a 
recent  visitor  in  San  Francisco. 

Thomas  F.  Burke,  electrician  in  va- 
rious San  Francisco  theaters  for  a  num- 

ber of  years,  died  suddenly  in  that  city 
Feb.  28. 

Dr.  Saitaro  Ohi,  one  of  Japan's  pio- neer electrical  engineers  and  at  one 
time  president  of  the  Institute  of  Elec- 

trical Engineers  of  Japan,  died  at  his 
home  recently. 
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TRADE  NOTES 

The  Trumbull  Electric  Manufacturing 
Company,  Plainville,  Conn.,  recently  has 
issued  its  1925  Catalog  No.  13,  which  is 
complete  and  supersedes  Catalog  No. 
12,  Safety  Switch  Bulletin  No.  5  and  all 
supplements  thereto,  and  Panel  Board 
Bulletins  Nos.  1,  2  and  3.  The  book 
contains  195  pages,  is  well  printed  on 
heavy  glazed  paper,  generously  illus- 

trated with  halftones  and  line  cuts,  and 
it  brings  under  one  cover  up-to-date 
listings  on  all  Trumbull  lines.  It  is 
divided  into  four  sections:  Section  I, 
safety  switches;  II,  open  knife  switches 
and  accessories;  III,  porcelain  wiring 
devices;  IV,  panel  boards  and  cabinets. 
The  last  pages  are  devoted  to  tele- 

graphic code  and  indexes.  A  colored 
insert  is  placed  at  the  beginning  of  each 
section  for  convenience  in  locating 
them.  The  catalog  is  now  ready  for 
local  distribution  upon  request. 

The  Hart  &  Hegeman  Manufacturing 
Company,  Hartford,  Conn.,  is  announc- 

ing its  new  H  &  H  square  handle  tum- 
bler switch.  This  line  is  made  in  single 

pole,  double  pole,  three  and  four-way 
switches  in  both  shallow  composition 
and  porcelain  bases.  The  same  line  is 
made  with  radio  luminous  jewel  in  the 
operating  lever  and  also  in  the  lock 
type. 
The  Uehling  Instrument  Company, 

Paterson,  N.  J.,  has  issued  recently 
Bulletin  No.  118  on  its  Apex  CO2  re- 

corder and  Bulletin  118-A  on  the  Apex 
pneumatic  COz  meter. 

The  National  Lamp  Works  of  the 
General  Electric  Company,  Nela  Park, 
Cleveland,  has  announced  the  establish- 

ment of  three  new  sales  divisions, 
namely,  southern  lamp  division,  south- 

western lamp  division  and  northern 
lamp  division,  with  general  offices  at 
Atlanta,  Ga.,  Kansas  City,  Mo.,  and 
Minneapolis,  Minn.,  respectively.  The 
Banner  electric  division,  Youngstown, 
Ohio,  and  Colonial  electric  division  at 
Pittsburgh,  Pa.,  have  been  consolidated 
with  general  offices  at  Pittsburgh  and 
will  be  known  as  the  Allegheny  lamp 
division. 

Dahl  Electric  Company,  San  Fran- 
cisco, has  opened  a  branch  in  the  Crys- 

tal Palace  Market,  that  city. 
The  National  Radio  Company,  Se- 

attle, has  opened  a  new  retail  radio 
store  at  112  Stewart  Street,  its  per- 

sonnel consisting  of  George  W.  Cleve- 
land, Jr.,  C.  R.  Closser  and  H.  C.  Per- 
kins, the  latter  to  be  general  manager 

of  the   company. 
Western  Electric  Company,  San 

Francisco,  announces  that  it  is  actively 
taking  up  the  sale  of  the  complete  line 
of  Majestic  air  heaters,  including  their 
heavy  duty  lines,  and  is  prepared  with 
stocks  to  serve  the  trade. 

The  Lionel  Corporation,  New  York, 
is  celebrating  its  silver  jubilee,  the  first 
models  of  miniature  electric  trains  and 
railroad  accessories  first  having  been 
introduced  in  1900.  In  commemor- 

ation of  the  anniversary  many  new 
models  have  been  added  to  the  line. 

Packard  Electric  Company,  Warren, 
Ohio,  has  issued  Bulletin  200-A,  which 
covers  a  complete  line  of  distribution 
transformers. 

The    Williamson    Electric    Company, 
1414  Fourth  Avenue,  Seattle,  has  been 
purchased  by  J.  P.  Drew  and  B.  P. 
Warren,  following  the  retirement  of  H. 
E.  Williamson  from  the  firm.  Both  new 
owners  are  well  known  in  local  radio 
and  broadcasting  circles. 

The  Edeson  Electric  Company,  Seat- 
tle, has  purchased  the  Coliseum  Cut- 

Price  Radio  Shop,  504  Pike  Street.  The 
Edeson  company  has  been  a  pioneer  in 
radio  work  at  its  store  at  1120  First 
Avenue,  which  will  be  continued.  The 
firm  has  established  New  York  repre- 

sentation, through  which  direct  contact 
is  maintained  with  the  newest  radio 
developments  and  the  best  values. 
The  Robbins  &  Myers  Company, 

Springfield,  Ohio,  has  issued  recently 
catalog  No.  1243,  which  completely  il- 

lustrates and  describes  its  1925  line 

of  fans.  It  has  also  ready  for  distri- 
bution its  dealer  portfolio,  which  gives 

a  complete  layout  of  the  dealer  helps 
which  the  company  is  prepared  to  fur- 

nish for  the  1925  season. 
The  Commercial  Manufacturing  & 

Supply  Company  of  Denver  is  install- 
ing galvanizing  equipment  in  order  to 

accommodate  new  business  necessitated 

by  recent  changes  in  the  electrical  or- 
dinance in  that  city.  Cabinets,  switch 

boxes,  panel  boards  and  similar  equip- 
ment are  now  being  produced  by  the 

company. 

The  Roller-Smith  Company  of  233 
Broadway,  New  York,  announces  the 
appointment  of  W.  H.  Pugh  as  its  rep- 

resentative in  the  northeastern  part  of 
Pennsylvania  with  headquarters  at  its 
factory  at  Bethlehem,  Pa.  Mr.  Pugh 
formerly  represented  the  company  in 
the  territory  immediately  adjoining 
Bethlehem. 

Westinghouse  Electric  &  Manufactur- 
ing Company,  East  Pittsburgh,  has  re- 

cently designed  a  new  single-oven  range 
of  small  and  compact  size,  known  as 
Junior  Automatic  Electric  Range.  The 
new  design  embodies  all  the  features  of 
other  types  of  ranges,  having  a  clock 
which  automatically  turns  on  the  cur- 

rent, while  a  thermostat  turns  it  off  at. 
any  desired  temperature.  The  oven  is 
thoroughly  insulated  and  is  made  of 
sheet  steel  and  finished  both  inside  and 
out  with  a  heavy  coat  of  blue  vitreous 
enamel.  It  is  heated  with  two  1,500- 
watt  units  of  the  open  brick  type  and 
the  three  surface  units,  consisting  of 
one  8-in.  1,500  watt,  one  8-in.  1,000 
watt,  and  one  6-in.  1,000  watt,  are  also 
of  the  open  brick  type.  The  ranges  may 
be  obtained  in  both  black  japanned  and 
wliite  vitreous  enamel  finish. 
The  Cutler-Hammer  Manufacturing 

Company,  Milwaukee,  has  recently  com- 
pleted a  new  device,  known  as  the  "Cut- 

ler-Hammer Radioloc  Switch,"  a  lock- 
ing switch,  which  makes  its  possible  tO' 

lock  the  radio  set  "off"  when  you  leave 
it,  protecting  batteries  from  being  run 
down  and  tubes  burnt  out.  The  switch, 

installed  in  the  "A"  battery  circuit,  also' 
provides  a  convenient  means  of  inter- 

rupting reception  without  loss  of  sta- 
tion, the  set  being  "on"  when  the  key 

is  in  the  slot  and  always  "off"  when  the 
key  is  removed.  The  device  is  easily 
installed,  requiring  only  one  hole  in  the 

panel. 

General  Electric  Company,  Schnec- 
tady,  N.  Y.,  has  issued  recently  Bulle- 

tin No.  45,609,  describing  the  general 
construction,  principles  of  operation  and 
exclusive  features  of  its  surface  air 

cooler.  The  bulletin  is  a  10-page  leaf- 
let, well  illustrated  by  photographs  and 

drawings. 
The  Griscom-Russell  Company,  New 

York,  has  recently  issued  Bulletin  No. 
242  on  the  Russell  U-Tube  storage 
heater,  for  heating  water  in  dyehouses, 
laundries,  hotels,  apartments  and  other 
places  where  the  exhaust  steam  supply 
is  limited.  It  can  be  obtained  by  ad- 

dressing the  company  at  90  West 
Street,  New  York. 

"Electrified    History"    depicting    tlie    reason    for    "Kine    Arthur's    Sliort"    as    interpreted    by    the Western     Electric     Company. 
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Discussion 
ONE  of  the  principal  functions  of 

a  trade  journal  is  that  it  furnish 
an  open  forum  for  its  readers  for  the 
discussion  of  their  particular  prob- 

lems. This  does  not  mean  that  con- 
tributions must  be  in  the  form  of 

signed  articles.  For  the  purpose  of 
providing  a  section  for  the  expres- 

sion of  the  views  of  its  readers  the 

Journal  of  Electricity  carries  a  de- 
partment headed  "Discussion."  In  it 

are  published  letters  from  readers 
expressing  opinions  of  material  car- 

ried in  a  preceding  issue  or  taking 
exception  to  editorial  opinions  or  the 
opinions  of  contributors. 

The  editors  welcome  contributions 
to  this  section.  If  a  reader  does  not 
concur  with  the  statements  of  the 
editors  or  a  contributor,  if  an  article 
or  a  news  item  calls  to  mind  some- 

thing of  a  related  nature  which  he 
feels  would  be  of  interest  to  his  as- 

sociates, we  hope  that  he  will  set 
down  his  opinions  on  paper  and  for- 

ward them  to  the  editors.  By  so  doing 
he  will  be  performing  a  service  to 
others  in  the  industry. 

The  editors  do  not  want  any  reader 
to  feel  that  his  contributions,  sugges- 

tions or  criticisms  are  not  welcome, 
when  as  a  matter  of  fact  they  are 

earnestly  desired.  Discussion  is  wel- 
comed at  all  times. 

■\ 
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EDITORIAL 

Congratulations  Due  the 
Contractor-Dealers  of  California 

/^N  Thursday,  March  26  last,  a  meeting  took  place 
^^in  the  city  of  Los  Angeles  that  marked  a  great 
step  forward  in  the  affairs  of  the  electrical  industry 

in  California."  On  that  day  plans  were  perfected  by 
which  the  Southern  California  Electrical  Contractors' 
Association  joined  forces  with  their  brethren  in 
northern  California  whereby  a  statewide  working  or- 

ganization of  electrical  contractors  has  come  into  ex- 
istence for  the  first  time  in  the  history  of  the  indus- 

try. The  new  body  will  be  known  as  the  California 
Electragists,  affiliated  with  the  Association  of  Elec- 
tragists,  International.  Thus  the  Electragist  move- 

ment is  launched  in  real  earnest  in  California,  and  it 
is  not  difficult  to  predict  that  the  influence  of  the 
Electragist  idea  will  mark  a  new  era  for  electrical 
contracting  in  this  state. 

Too  much  credit  cannot  be  given  to  the  earnest 
hard-working  men  whose  devotion  and  self-sacrifice 
have  made  this  step  possible.  H.  H.  Walker,  C.  J. 
Geisbush,  F.  E.  Elser  and  Frank  McGinley  of  south- 

ern California,  Victor  Lemoge,  Clyde  Chamblin,  H. 
H.  Courtright  and  Walter  F.  Price  of  northern  Cal- 

ifornia, and  many  others  have  labored  long  and  stead- 
fastly in  order  to  bring  this  coalition  about. 

We  bespeak  for  the  California  Electragists  the 
earnest  support  and  hearty  cooperation  of  the  entire 
industry. 

Specialization  and  the 
Executives  of  the  Future 

SINCE  this  is  an  age  of  specialization,  where  shall 
we  get  the  executives  of  the  future  ?  This  ques- 
tion may  be  expected  to  crop  out  at  frequent  inter- 
vals when  men  talk  shop  over  the  lunch  table  or  at 

business  conferences.  The  story  will  be  told  of  the 
mechanic,  so-called,  who  was  applying  for  a  job. 
When  asked  what  his  experience  had  been,  he  re- 

plied that  he  "had  been  drilling  %-in.  holes  in  axle 
casings  at  the  Ford  factory,"  thus  presenting  a  vivid 
picture  of  the  mechanic  of  today. 

There  is  the  professor  who  spends  a  lifetime  in 
the  study  of  Greek  infinitives,  the  central-station  en- 

gineer who  specializes  on  protection  devices,  and  the 
countless  others  who  concentrate  all  of  their  abili- 

ties upon  some  detail  that  forms  merely  a  part  of 
the  whole.  Where  will  they  come  from,  and  how 
are  they  being  trained,  the  men  who  will  see  the  pic- 

ture in  its  entirety  and  be  able  to  direct  and  co- 
ordinate the  work  of  the  countless  specialists  ? 

The  engineer  has  been  urged  to  make  himself  the 

man  of  the  hour,  to  qualify  himself  to  take  execu- 
tive responsibility,  to  be  the  boss  instead  of  the 

hired  man.  But  how  can  the  specialist  "unspecial- 
ize"  his  thinking?    It  is  a  difficult  job  indeed. 
And  here  enters  whom? — ^The  lawyer,  forsooth, 

the  corporation  attorney,  whose  practice  is  so  gen- 
eral in  contact  with  business  and  industrial  prob- 
lems of  all  kinds  that  he  has  become  the  general 

business  practitioner  who  gives  orders  to  the  crew 

of  specialists,  the  "Greek-root  boys." 
Who  are  the  presidents  of  the  Pacific  Gas  and 

Electric  Company,  the  Great  Western  Power  Com- 
pany, the  Portland  Electric  Power  Company? 

Wigginton  E.  Creed,  Guy  C.  Earl,  and  Franklin  T. 
Griffith,  respectively,  all  lawyers  of  note  in  their 
chosen  profession  who  have  made  a  success  in  solv- 

ing the  knotty  problems  of  finance  and  business  ad- 
ministration. E.  H.  Gary,  chairman  of  the  board 

of  the  United  States  Steel  Corporation,  is  a  lawyer, 
not  a  steel  man. 

What  is  the  lesson  for  the  young  man  about  to 
enter  college?  Study  law,  young  man,  whether  you 
expect  to  follow  it  forever  or  not.  Apparently  there 
is  the  top  rung  of  the  ladder  awaiting  you,  if  you 
train  yourself  for  it,  while  the  engineer  would  ap- 

pear to  be  foredoomed  to  the  part  of  hired  man  in 
the  industrial  scheme  of  things. 

A  Good  Name 
and  Great  Riches 

\^ /HEN  a  man  changes  his  name  he  is  regarded 
'  *^  with  a  certain  amount  of  suspicion.  One  is 

inclined  to  infer  that  the  name  which  he  has  aban- 
doned is  no  longer  an  asset,  that  it  has  become  a 

liability.  It  would  seem  reasonable  to  assume  that 
the  same  rule  might  be  applied  with  equal  force  to 
something  inanimate — an  article  of  commerce  or  a 
type  of  business  establishment. 

These  few  remarks  are  prompted  by  an  attempt 
that  now  is  being  made  by  a  publication  issued  in 

Chicago  and  purporting  to  be  in  the  ■  interests  of 
the  electrical  industry  to  make  a  determined  assault 
upon  our  old  friends,  the  central  station  and  the  con- 

venience outlet.  It  is  alleged  that  these  terms  are 
not  sufficiently  descriptive  of  the  functions  of  each 
and  that  through  their  use  a  certain  amount  of  con- 

fusion is  brought  about  in  the  minds  of  the  general 
public  when  reference  is  made  to  the  central  station 
or  to  the  convenience  outlet.  Possibly  Californians 
may  be  somewhat  sensitive  as  to  any  liberties  taken 
with  the  convenience  outlet,  because,  if  our  infornia- 
tion  is  correct,  this  term  was  invented  in  California 
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and  has  been  made  to  cany  a  real  significance  in 
the  minds  of  the  people  through  large  expenditures 
of  money,  time  and  effort  on  the  part  of  the  elec- 

trical industry.  We  don't  know  the  origin  of  the 
term  central  station,  but  assume  that  it  was  devised 
in  order  to  set  up  a  distinction  between  the  gener- 

ation of  power  for  public  service  and  that  of  isolated 

plants  for  a  pi'ivate  consumer  only. 
Why  is  a  horse?  The  word  horse  conveys  a  defi- 

nite idea  to  all  of  us,  not  because  the  term  is  par- 
ticularly descriptive  but  because  a  horse  has  always 

been  a  horse,  at  least  for  many  thousands  of  years. 
Nevertheless,  we  have,  as  well,  saw  horses,  clothes 

horses,  horse  radish,  and  for  the  benefit  of  the  "high- 
brow" readers  of  this  editorial,  a  geological  occur- 

rence known  as  a  nintrusion  of  one  mineral  on  an- 
other, M'hich  is  also  called  a  horse.  Should  we  rob 

our  old  friend  the  horse  of  his  good  name  merely 
because  of  the  existence  of  these  other  kinds  of 
horses  and  change  his  name  perhaps  to  eohippus  as 
being  more  neary  descriptive?  We  hope  not.  Ser- 

iously the  thought  of  calling  the  central  station 
something  else  and  doing  the  same  thing  with  the 
convenience  outlet  would  be  like  starting  all  over 
again  to  establish  good  will  for  these  two  very  useful 
factors  in  our  industrial  life,  and  this  without  any 
compensating  circumstances. 

Power  Companies  in  the 
Role  of  True  Sportsmen 

STEWART  Edward  White  in  a  recent  series  of 
articles  in  a  national  publication  calls  attention  to 

the  fact  that  this  is  the  time  of  year  that  the  in- 
veterate sportsman  begins  going  over  his  duffle, 

taking  stock  of  his  hunting  and  fishing  equipment 
in  preparation  for  the  coming  of  spring  and  the 
opening  of  the  fishing  season.  This  brings  to  mind 
the  fact  that  the  central  stations  of  the  West  are 
doing  their  part  in  the  conservation  of  fish  and  wild 
game  generally. 

Each  year  the  power  companies  in  California  plant 
literally  millions  of  trout  fry  in  the  streams  of  the 
watersheds  in  which  their  developments  are  located. 
One  company  receives  an  entire  carload  of  fry  every 
year  that  are  transported  first  in  trucks  and  then  by 
pack-mule  to  the  headwaters  of  nearby  streams  and 
planted  for  the  enjoyment  of  sportsmen  in  future 
years.  Another  company  planted  many  thousands 
of  small  fish  in  the  lakes  adjacent  to  one  of  its  pro- 

jects. Cooks  in  the  construction  camps  fed  the  fish 
all  one  year  and  kept  the  lakes  posted  so  that  un- 

scrupulous fishermen  would  not  catch  them  before 
they  had  matured. 

As  a  further  illustration  'of  the  steps  the  com- 
panies are  taking  to  conserve  wild  game,  we  quote 

from  a  national  recreational  magazine  the  following: 
"The  Western  States  Gas  &  Electric  Company  de- 

serves great  credit  for  the  splendid  spirit  of  cooper- 
ation it  has  shown  in  protecting  the  deer  in  the  high 

Sierras.  A  great  many  industrial  enterprises  would 
do  well  to  take  a  lesson  thereby."  The  deer  in  mi- 

grating from  the  higher  elevations  to  their  winter 
ranges  encountered  the  company's  canal,  which  was 
concrete-lined  for  about  six  miles.  In  attempting  to 
jump  the  canal  many  deer  were  drowned.     After 

consultation  with  the  California  Fish  and  Game 

Commission  the  company  constructed  an  8-ft.  fence 
along  this  section  of  the  canal  with  openings  and 
bridges  every  1,500  ft.  This  served  to  protect  the 
animals  and  to  reduce  greatly  the  number  of 
casualties. 

The  true  sportsman  will  offer  up  a  silent  prayer 
and  vote  of  thanks  to  the  companies  which  are  doing 
so  much  to  conserve  wild  life  in  the  mountains  and 
to  maintain  the  name  which  the  West  has  held  as 

"the  sportsman's  paradise." 

Support  Those  Who 

Support  Your  Industi-y 
ON  another  page  of  this  issue  there  appears  a 

story  of  a  meeting  of  the  newly  organized  elec- 
trical league  formed  by  the  electrical  contractors  and 

others  in  the  North  Bay  district.  The  newly  formed 
association  selected  a  bank  as  the  depository  of  its 
funds  because  it  was  completely  equipped  electrically. 

This  is  a  commendable  move  on  the  league's  part. 
If  a  bank  or  other  organization  is  progressive  and 

employs  electricity  in  its  many  phases,  why  shouldn't 
it  receive  the  patronage  of  the  members  of  the  elec- 

trical industry?  Is  there  any  better  way  to  show 

appreciation  ? 

DISCUSSION 

Application  of  Portable  Motors  for 
Orchard  Spray  Pumps 

To  the  Editor: 

Sir — Mr.  H.  S.  Vaile  inquires  as  to  the  possibility 
of  using  portable  electric  motors  in  connection  with 
portable  spray  pumps.  He  also  wonders  if  it  would 

be  possible  to  spray  with  some  type  of  "compressed 
air  or  small  portable  blowers,"  rather  than  piping  to 
hydrants  throughout  the  orchard.  The  following 
advantages  and  disadvantages  have  been  pointed  out 
for  the  stationary  spray  plants. 

Advantages  — 
1.  Spraying  is  not  affected  by  soil  conditions. 
2.  Pests  that  require  quick  action  are  speedily  controlled. 
3.  Large  orchards  may  be  sprayed  as  effectively  as  small 

ones. 
4.  Convenience  and  saving  in  time  and  labor. 
5.  Long  usefulness  and  low  depreciation  of  equipment,  a 

permanent  improvement. 
6.  Spraying  is  possible  with  minimum  danger  of  knocking 

or  bruising  the  fruit  on  heavily  laden  branches. 
7.  Props  do  not  prevent  spraying. 
8.  Hillside  orchards  may  be  more  easily  sprayed. 
9.  Intercropping  is  possible. 

10.  Possibility  of  using  electric  power. 

Disadvantages  — 
1.  Initial  cost. 
2.  All  responsibility  is  on  one  plant. 
3.  Non-portability. 
4.  Possibility  of  spray  material  settling  in  pipes. 
5.  Upkeep  and  attention  to  numerous  parts. 
6.  Possible  damage  to  system  during  cultivation. 
7.  Possible  loss  by  leakage. 
8.  Some  spray  material  is  wasted. 
9.  Slight  loss  in  pressure  due  to  friction. 

10.  Demand  charge  on  electric  motor. 
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It  is  evident  that  the  main  reason  for  instalhng 

piping-  systems  in  the  orchard  is  to  permit  of  spray- 
ing under  very  adverse  conditions,  without  damage 

to  trees  or  fruit.  Frequently  it  is  very  difficult  and 
sometimes  impossible  to  draw  a  portable  rig  througli 
the  orchard  because  of  either  the  sandy  or  muddy 
condition  of  the  soil.  Time  is  also  an  important  ele- 

ment and  it  is  felt  by  some  that  by  being  able  to  op- 
erate several  nozzles  at  once,  that  the  effect  of  the 

spray  is  greatly  increased. 
This  question  must  not  be  looked  at  from  the 

standpoint  of  one  type  of  motor  versus  another;  nor 
yet  should  it  be  looked  at  from  the  standpoint  of 
one  rig  versus  another,  but  must  be  considered  from 
the  standpoint  of  economy  and  efficiency.  The 
writer  is  unable  to  give  specific  operating  costs  at 
this  time,  but  tests  are  now  in  progress  on  the  var- 

ious California  plants,  and  tabulations  are  being 
made  which  will  be  a  guide  to  the  cost  of  installa- 

tion and  operation. 

■  Some  type  of  atomizer  similar  to  the  air  brush  or 
spray  gun  used  in  washing  automobiles  may  be  de- 

veloped, but  up  to  the  present  time  there  are  no 
available  data  on  their  operation.  One  manufac- 

turer, at  least,  Puro  Manufacturing  Company,  Char- 
lottesville, is  making  investigations  of  the  use  of  a 

steam  atomizer,  but  here  again  the  orchardist  will  l)e 
confronted  with  the  necessity  of  pulling  compara- 

tively heavy  machinery  through  the  orchard.  Uni- 
formity of  solution  and  convenience  of  mixing  are 

pointed  to  by  the  users  of  stationary  plants  as  being 
marked  advantages. 

I  have  been  unable  to  locate  any  portable  outfits 
that  are  equipped  with  a  motor  and  cannot,  there- 

fore, back  up  my  statements  by  figures. 

The  Committee  on  Relation  of  Electricity  to  Agri- 
culture has  the  investigation  of  stationary  spray 

plants  as  a  definite  project,  and  tabulations  and  re- 
ports should  be  available  by  the  first  of  May. 

B.  D.  MOSES, 

Division  of  Agricultural  Engineering, 
Davis,  Calif.,  University  of  California. 
March  23,  1925. 

Larger  Allowances  for  Fixtures  Needed  in 
House  Specifications 

To  the  Editor: 

Sir:  I  am  enclosing  a  copy  of  a  letter  that  I  have 
mailed  to  a  large  group  of  architects  and  contractor- 
builders  devoting  their  time  to  the  designing  and 
erecting  of  homes  in  the  West.  The  letter  is  being 
sent  with  the  hope  that  the  architect  and  builder 
may  be  informed  of  the  present  inadequacy  of  the 
allowances  for  fixtures  that  are  made  in  the  average 
home  specifications. 

I  feel  that,  through  the  failure  of  the  architects 
and  builders  who  are  responsible  for  the  making  of 
allowances  for  fixtures  many  homes  have  been  fur- 

nished with  lighting  fixtures  which  are  below  the 
standard  of  the  rest  of  the  house,  with  the  result 
that  the  entire  appearance  has  been  marred.  To  ad- 

vise the  architects  and  builders  of  the  importance  of 
adequate  allowances  for  the  lighting  fixtures  in  the 

house  is  the  duty  of  the  entire  electrical  industry. 
Contact  with  the  architects  and  builders  who  are 

responsible  for  the  erection  of  homes  in  the  West 
is  necessary.  It  is  also  imperative  that  whenever 
the  opportunity  presents  itself  every  man  in  the  elec- 

trical industry  must  impress  upon  the  architect  and 
contractor-builder  the  importance  of  adequate  allow- 

ances for  all  classes  of  electrical  installations  in  the 
new  homes  of  the  country. 

I  feel  that  every  time  the  allowance  for  wiring 
or  fixtures  is  too  low,  the  entire  electrical  industry 
suffers.  The  home-owner,  relying  upon  the  judg- 

ment of  the  architect,  concludes  that  the  cost  of  ade- 
quate electrical  equipment  is  too  high  and  either  in- 
stalls cheaper  and  less  electrical  equipment  or  orders 

the  material  his  house  requires  and  feels  that  the 
electrical  industry  is  robbing  him. 
What  is  needed  is  the  education  of  those  responsi- 

ble for  the  designing  of  the  homes  of  the  West.  It  is 
up  to  the  electrical  industry  to  do  the  educating. 

San  Francisco, 
March  19,  1925. 

B.  J.  WILDMAN, 
Pacific  Coast  Manager, 
Moe-Bridges  Company. 

Editor's  Note. — Mr.  Wildman's  letter  to  the  architects  and 
contractor-builders  reads  as  follows: 

"Architects  and  contractor-builders  do  not  seem 
to  realize  the  full  sales  value  of  attractive  lighting 
fixtures.  They  are  the  only  permanent  decorative 
feature  of  the  home.  Either  for  re-sale  or  renting 
no  other  feature  will  contribute  so  much  as  attrac- 

tive lighting  fixtures.  A  contractor  once  told  the 
writer  he  made  more  money  on  the  fixtures  of  his 
houses  than  on  any  other  one  item,  because  he  in- 

vested enough  in  them  to  enhance  the  value  of  every- 
thing else. 

"In  spite  of  this  fact  there  seems  to  have  grown 
up  a  custom  among  some  architects  and  builders  to 
make  an  allowance  for  fixtures,  an  allowance  wholly 
inadequate,  with  the  result  that  the  real  buyer  of  the 
fixture  loses  faith  in  both  the  architect  and  the  fix- 

ture dealer.  He  discovers  that  $40  is  not  enough 
for  a  five-room  bungalow,  nor  $100  for  a  $10,000- 
home.  To  make  such  an  allowance  is  like  recom- 

mending a  rag  carpet  for  the  living  room.  If  an  al- 
lowance at  all  is  made  it  should  be  for  at  least  3% 

of  the  cost  of  the  house. 

"As  we  say,  the  custom  seems  to  have  become 
quite  prevalent.  In  fact,  upon  a  recent  tour  through 
the  main  centers  on  the  Pacific  Coast,  during  which 
I  called  on  an  innumerable  number  of  electrical  deal- 

ers, large  and  small,  and  attended  several  conven- 
tions, I  made  inquiry  as  to  the  outstanding  weakness 

of  the  lighting  fixture  business.  Almost  to  a  man 
they  agreed  that  the  custom  of  architects  and  build- 

ers in  making  an  allowance  for  fixtures  was  destruc- 
tive to  the  best  interest  of  the  industry.  The  trouble 

lies  not  in  making  an  allowance,  but  in  making  an 
allowance  wholly  inadequate. 

"May  we  ask  that  you  think  it  over,  keeping  in 
mind  that  in  making  an  allowance  that  is  not  ade- 

quate the  judgment  of  the  architect  and  builder  is 
subject  to  criticism,  and  likewise  that  in  cheapening 
any  phase  of  the  electrical  industry  you  cheapen 

it  all." 



236 Journal    of    Electricity [Vol.  54— No.  7 

f 



237 

Age  Limits  and  Physical  Examination 
of  Employees 

By  a  Special  Subcommittee  of  the  "Tacoma  Foremen's  Conference" 
Puget    Sound    Power Light    Company,    Southwestern    Division, 

Tacoma,  Wash. 

TO  investigate  th
e  ad- 

visability of  estab- 
lishing a  standard 

practice  in  regard  to  age 
limits  of  new  employees  in 
the  various  departments  of 
the  Puget  Sound  Power  & 
Light  Company,  and  of 
making  a  standard  physical 
examination  a  condition  of 

employment  in  all  depart- 
ments; after  such  investi- 
gation, to  make  definite 

recommendations  on  these 

two  subjects — these  were 
the  objects  of  the  special 
subcommittee  appointed  at 
the  sixth  meeting  of  the 

"Tacoma  Foremen's  Con- 

ference" held  Sept.  19, 1924. 
This  committee  consisted 

of  H.  J.  Nason,  roadmaster  of  the  Puget  Sound  Elec- 
tric Railway  Company,  chairman;  F.  S.  Hoffman, 

T.  F.  Marsh,  H.  A.  Ritter,  C.  A.  Miller  and  L.  0. 
Granstrom. 

History  of  the  Subject 
It  seems  fitting  at  this  point  to  present  a  brief 

outline  of  the  history  of  age  limits  and  physical  ex- 
aminations in  industry,  inasmuch  as  the  experience 

of  others  has  guided  this  committee  to  some  extent 
in  their  consideration  of  the  problem.  So  much  work 
has  been  done  in  this  field  that  no  examination  of 

the  subject,  however  brief,  would  be  adequate  with- 
out a  reference  to  its  history. 

It  has  been  fairly  uniform  practice  for  a  good 
many  years  throughout  industry  in  general  and  the 

more  hazardous  industries  in  pai'ticular  to  limit  the 
age  below  and  above  which  new  employees  are  taken 
into  service.  Legal  restrictions  and  responsibilities 
have  established  pretty  definitely  the  lower  limit  at 
the  age  of  majority.  The  upper  limit  has  varied 
from  thirty,  which  is  now  the  rule  on  the  western 
lines  of  the  Chicago,  Milwaukee  &  St.  Paul  Railway 
for  inexperienced  section  foremen  and  bridgemen,  to 
fifty.  There  are,  of  course,  many  industrial  concerns 
which  have  no  age  requirements,  but  by  far  the  most 
common  practice  among  the  larger  firms  is  to  hire 
only  men  between  the  ages  of  twenty-one  and  forty- 
five. 

The  history  of  physical  examination  in  industry 
is  by  no  means  so  settled,  nor  are  the  present 
practices  so  uniform. 

Physical  examinations  were  introduced  into  in- 
dustry in  1909  by  a  few  of  the  larger  industrial 
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THE  "Tacoma  Foremen's  Conference"  is 
a  monthly  meeting  of  the  superintendents 

of  departments  of  the  Southwestern  Division 

of  the  Puget  Sound  Power  &  Light  Company 

and  its  electric  railway  subsidiaries  having 

headquarters  in  Tacoma,  Wash.  Among  the 

subjects  recently  considered  by  the  confer- 
ence were  those  of  age  limits  and  physical 

examinations  for  employees,  and  the  report 

issued  by  the  subcommittee  formed  to  investi- 
gate the  subjects  is  so  comprehensive  that  it  is 

published  here  for  the  benefit  of  other  com- 

panies interested  in  studying  the  inter-relation 
between  the  management,  the  employee  and 

the  public. 
iiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiliiiiiiiiiiiiiiiiiini   iiiniiiDiiiiiiiiii!!ii;>jiiii!ii;piiiiiiiiiiiniiniiiiiii,i;iiiiiiiii!iiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii   i 

corporations  in  the  East. 
The  sole  object  at  that  time 
was  to  eliminate  those 

workers  whose  defects  ren- 
dered them  dangerous  to 

themselves,  to  others,  or  to 

property.  The  men  who  had 
charge  of  the  introduction 
of  this  work,  having  no 
precedent  to  guide  them 
other  than  the  experience 
of  the  railroads  and  certain 
extra-hazardous  industries 
which  had  for  some  time 

examined  their  men  for  spe- 
cial requirements,  turned  to 

the  life  insurance  compan- 
ies and  based  the  examina- 

tion on  their  standards  and 

general  medical  practice. 
The  result  of  this  pro- 

cedure was  found  to  be  an  undue  emphasis  on  elimin- 
ation. The  examinations  were  not  based  on  the  i-e- 

quirements  of  the  work  and,  as  a  consequence,  were 
in  nearly  all  cases  too  stringent.  Soon  it  was  felt 
that  some  uniform  system  of  examination  which 
would  meet  the  requirements  of  the  job  was  needed. 
To  meet  this  need  there  was  organized  in  1914  the 
Conference  Board  of  Physicians  in  Industry. 

This  board  is  composed  of  the  medical  directors 
of  a  large  number  of  prominent  industrial  corpora- 

tions. A  partial  list  of  these  shows  the  standing 
of  this  board:  Philadelphia  Electric  Company,  The 
Norton  Company,  American  Thread  Company,  Inter- 

national Harvester  Company,  Cadillac  Motor  Car 
Company,  Westinghouse  Electric  &  Manufacturing 
Company,  New  York  Edison  Company,  Yale  &  Towne 
Manufacturing  Company,  Hood  Rubber  Company, 
Eastman  Kodak  Company,  and  American  Telephone 
&  Telegraph  Company. 

In  1915  this  board,  representing  24  large  factor- 
ies, established  examination  standards  and  defined 

different  degrees  of  physical  defects.  This  resulted 
in  a  marked  improvement  in  conditions  until  the 
general  rejection  percentage  fell  to  ten,  according  to 
a  survey  conducted  in  1918. 

This  percentage  was  considered  still  too  high,  and 
steps  were  taken  to  adjust  the  examinations  more 
perfectly  to  the  requirements  of  the  job,  until  in  1920 
an  investigation  of  thirty-four  plants,  representing 
fifteen  separate  industries  and  a  force  of  410,106 
men,  showed  a  rejection  percentage  of  only  4.6. 

Meantime  the  attitude  of  the  employers  had  been 
changing  so  that  the  objects  of  the  examinations 
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were  not  primarily  to  eliminate  the  dangerous  worker 
but  to  place  the  subnormal  applicant  in  work  suited 
to  his  capacity.  Some  concerns  have  been  able  to 
reduce  their  rejection  percentage  to  the  surprisingly 
low  figure  of  1.8. 

The  experience  of  thirteen  years  has  shown  that 
the  tendency  is  to  reduce  the  standards  of  rejection. 
Also  it  has  sho\\ai  unquestionably  that  physical  ex- 

amination is  worth  while.  J.  W.  Schereschewsky, 

surgeon,  in  a  report  called  "Physical  Examination  of 
Workers,"  in  Public  Health  Reports,  Vol.  29,  No.  47, 
issued  by  the  U.  S.  Public  Health  Service,  has  this 
to  say: 

"The  question  which  inevitably  arises  is:  will  it 
pay?  The  answer  must  be  unhesitatingly  in  the 
affirmative.  The  experience  of  all  plants  in  which 
such  systems  have  been  put  in  operation  is  so  satis- 

factory that  no  doubt  has  arisen  in  the  minds  of 
their  officers  that  medical  supervision  does  pay  in 
increased   efficiency  of  the  working  force,   greater 
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content  of  the  workers,  greater  cooperation  between 
employers  and  employed,  and  in  greatly  diminished 

loss  of  time  and  suffering  from  preventable  disease." 

Age  Limits 

The  principal  arguments  for  establishing  age 
limits  are  two: 

1.  The  employers  and  the  workmen  are  protected 
against  inefficiency  and  hazard  that  result  from  the 
presence  in  industry  of  workmen  too  young  to  be 
responsible  or  too  old  to  be  capable. 

2.  The  employer  is  enabled  to  build  up  an  or- 
ganization that  will  not  become  a  liability  in  the 

future.  It  is  the  universal  desire  among  the  em- 
ployers of  labor  to  secure  and  maintain  a  stable  and 

at  the  same  time  efficient  pei-sonnel.  Experience  has 
showp  tl^at  the  way  to  do  this  is  to  select  employees 

old  enough  to  be  responsible  and  young  enough  to  be 
able  to  give  their  best  efforts  in  return  for  an  ade- 

quate wage  and  fair  treatment.  Such  men  become 
efficient  at  the  tasks  assigned  to  them  so  that  after 

ten  years  or  twentj?^  years  they  are  still  able  to  com- 
pete on  a  favorable  basis  with  younger  men  who 

have  not  had  the  advantage  of  their  experience. 
It  is  fitting  at  this  point  to  call  attention  to  a  chart 

called  the  "American  Experience  Table  of  Mortality," 
which  is  prepared  by  the  U.  S.  Bureau  of  the  Census. 

It  is  found  on  pages  18  and  19  of  the  "U.  S.  Life 
Tables,"  1910.  This  chart  of  course  is  based  on 
averages,  and  consists  of  a  series  of  curves  on  a  plan 
representing  the  various  years  of  life  from  birth  to 
110  years.  The  first  curve,  the  census  curve,  is 
based  on  the  census  life  tables,  which  end  at  106 
years.  The  insurance  curve  is  based  on  standard 
insurance  tables  which  end  at  95.  Tlie  traditional 
curve  represents  the  Biblical  age  of  man,  three  score 
years  and  ten.  The  median  curve  ends  at  60  years, 
which  is  the  age  at  which  experience  shows  one-half 
a  group  of  even  age  will  be  dead.  The  expectation- 
of-life-at-birth  curve  is  the  common  insurance  figure 
of  51  years. 

Period  of  Greatest  Usefulness 

The  last  three  curves  are  significant  for  the  pur- 
pose of  this  discussion.  The  military-activity  curve 

begins  at  18  j^ears  and  ends  at  42.  These  are  the 
limits  between  which  a  man  is  eligible  for  active 
military  service.  It  will  be  noted  that  this  corre- 

sponds closely  with  industrial  experience.  The 
health  curve,  which  is  rather  startling  in  comparison 
with  the  others,  extends  from  18  years  to  31,  and 
represents  the  best  years,  physically,  of  mature  life. 
The  work  curve,  below  the  lower  line  of  the  chart, 
extends  from  20  j^ears  to  42,  and  represents  the  pe- 

riod when  men  can  compete  in  industry  on  a  fair 
basis  of  equality. 

It  may  be  argued  against  these  figures  that  they 
have  no  practical  application  to  the  affairs  of  any 
one  industrial  plant.  They  represent  averages,  how- 

ever, and  they  are  based  on  experience.  They  are 
accordingly  worthy  of  attention  when  the  subject  of 
age  limits  in  industry  is  under  discussion. 

The  principal  argument  against  the  establishment 
of  age  limits  is  that  it  discriminates  unfairly  against 
elder  men,  many  of  whom  are  out  of  work  by  reason 
of  industrial  changes,  business  depression,  or  any 
economic  cause  over  which  they  have  no  control. 
Whatever  merit  there  is  in  this  argument  is  a  re- 

flection on  the  adjustment  or  maladjustment  between 
the  demand  and  supply  of  labor.  This  is  a  very  vital 
problem  at  all  times  in  this  country  as  a  whole,  and 
at  certain  times  in  every  industrial  plant.  Its  solu- 

tion, however,  is  beyond  the  scope  of  this  discussion, 
and  does  not  depend  in  any  essential  way  on  the 
matter  of  age  limits. 

Another  argument  against  setting  age  limits  is 
that  at  certain  times  they  may  operate  as  a  handicap 
in  securing  labor.  The  answer,  of  course,  is  that 
emergency  demands  call  for  emergency  methods  and 
that  at  such  periods  it  is  quite  possible  to  modify  the 
rule.  ....  -  .. 
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Physical  Examinations 
The  original  and  still  important  argument  in  favor 

of  physical  examinations  has  been  stated  before  in 
this  paper.  Its  phraseology  has  become  classic: 

"Physical  examination  eliminates  those  workers 
whose  defects  render  them  dangerous  to  themselves, 

to  others,  or  to  property."    This  results  in 
1.  Reduction  of  accidents  and  absenteeism, 
2.  Prevention  of  the  spread  of  contagious  dis- 

ease, and 
3.  Improvement  in  morale. 
A  concrete,  and  for  the  purpose  of  this  discussion, 

an  important  eample  of  this  argument  is  fur- 
nished by  the  transportation  business.  The  public 

has  a  right  to  expect  that  all  men  who  are  respon- 
sible for  its  safety  shall  be  physically  fit  to  discharge 

their  duties  safely.  It  is  therefore  the  duty  of  the 
employer  to  provide  such  men.  If  he  allows  a  man 
to  handle  the  public  when  he  knows  that  the  man  is 
liable  to  an  attack  of  any  sort  that  would  render  him 
incapable  of  performing  his  duties,  that  employer  is 
criminally  negligent.  Further,  if  through  ignorance 
he  allows  such  man  to  work,  he  is  no  less  criminally 
negligent.  He  has  no  right  to  assume  that  his  men 
are  physically  fit;  it  is  his  business  to  know.  Such 
knowledge  can  be  gained  only  by  a  physical  examina- 

tion at  the  time  of  employment  and  subsequent 
examinations  at  regular  intervals. 

From  the  worker's  point  of  view,  physical  exam- 
ination with  the  consequent  attention  brought  to 

bear  on  his  physical  condition  will  result  in  less  time 
lost,  better  health,  and  the  checking  of  many  pre- 

ventable chronic  ailments. 

Arguments  Against  Examinations 
The  stock  arguments  against  physical  examination 

are  that  they  are  embarrassing  and  unnecessary,  and 
that  they  can  be  used  and  have  been  used  by  some 
employers  to  discriminate  against  certain  workers. 
The  answer  to  this  argument  is  that  the  day  of  the 
unscrupulous  employer  of  labor  is  on  the  wane,  if 
not  already  gone. 

Another  objection  to  physical  examination  de- 
mands more  consideration.  It  has  been  argued  with 

some  logic  and  much  heat  that  the  introduction  of  a 
system  of  physical  examination  will  disqualify  at 
once  a  certain  percentage  of  present  employees,  some 
or  all  of  whom  are  otherwise  efficient,  loyal  and  sat- 

isfactory. There  is  no  question  but  that  this  objec- 
tion is  the  hardest  one  for  a  proponent  of  physical 

examination  to  meet,  since  in  any  extreme  case  it 
would  be  true  that  an  otherwise  satisfactory  em- 

ployee might  be  disqualified  from  doing  the  particu- 
lar work  that  he  was  doing  at  the  time  of  the  exam- 

ination. The  practical  solution  of  the  difficulty  is 
the  recognition  on  the  part  of  the  employer  of  a 
certain  measure  of  responsibility  in  such  cases.  This 
usually  takes  the  form  of  a  transfer  of  the  employee 
to  other  work  where  his  defect  will  not  debar  him. 

One  other  objection  might  be  mentioned — expense. 
Physical  examinations,  particularly  periodic  ones, 
cost  money.  The  expense,  however,  need  not  be  pro- 

hibitive, if  suitable  forms  are  provided  and  fair  re- 
lations are  established  with  the  medical  force.  There 

are  very  few  cases  on  record  of  concerns  giving  up 

physical  examination  on  the  ground  of  expense.  The 
uniform  practice  is,  of  course,  that  the  expense  is 
borne  by  the  employer. 

The  records  of  the  introduction  of  physical  exam- 

ination throughout  the  country  show  that  the  objec- 
tions to  the  practice  are  not  insurmountable.  It  all 

depends  on  how  the  matter  is  presented  to  the  men. 
If  they  are  shovm  wherein  they  will  be  benefited,  and 

that  their  rights  \vill  be  amply  protected,  they  usu- 
ally adopt  the  plan  without  hesitation.  They  must 

be  "sold"  on  it,  however,  and  the  time  and  effort 

spent  in  "selling"  them  is  well  worth  while. 
To  sum  up  the  situation,  it  may  be  stated  confi- 

dently that  there  is  a  very  strong  case  in  favor  of 

physical  examination  in  industry.  It  should  be  bome 
in  mind,  however,  that  there  is  still  much  pioneer 
work  to  be  done,  especially  in  the  western  part  of 

the  country,  and  that  a  uniform  system  in  all  de- 
partments of  a  company  is  still  far  from  common. 

Recommendations 

This  committee  has  considered  both  sides  of  these 

matters  from  many  angles,  and  wishes  to  make  the 
following  recommendations: 

I.  For  the  purpose  of  this  report  a  "permanent 
employee"  shall  be  considered  to  be  one  who  has  been 
in  service  thirty  days  or  more. 

II.  Age  limits  for  new  employees  in  all  depart- 
ments of  the  company  should  be 

1.  21  to  35  for  inexperienced  men,  and 
2.  21  to  45  for  experienced  men. 
3.  Applicants  under  21  and  over  45  may  be 

hired  for  special  or  part-time  work  at  the 
discretion  of  the  department  head.  In  such 
cases  the  latter  should  be  able  to  justify  to 
the  management  his  departure  from  the 
rule. 

III.  A  standard  physical  examination  should  be 
a  condition  of  employment  in  all  departments  of  the 
company. 

1.  This  should  be  a  careful  and  exhaustive  ex- 
amination given  by  a  competent  licensed 

physician  designated  by  the  company. 
2.  Licensed  physicians  should  be  designated  by 

the  company  at  various  points  for  the  con- 
venience of  applicants. 

3.  This  examination  should  be  given  after  the 
applicant  has  been  accepted  for  employment 
and  before  he  goes  to  work. 

(a)  It  may  be  omitted  in  cases  of  tem- 
porary employment.  At  the  end  of 

thirty  days  the  employee  automati- 
cally becomes  permanent  and  then 

should  be  examined. 
4.  At  the  time  of  this  examination  the  doctor 

should  furnish  the  applicant  with  advice  re- 
garding his  physical  condition  and  a  copy 

of  the  examination  if  the  applicant  so  de- 
sires. 

(a) This  does  not  include  treatments  of 

any  sort. 
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IV.  A  committee  should  be  appointed  to  confer 
with  the  company  doctor  or  doctors  with  a  view  to 
i^rawing  up  a  .suitable  form  of  examination. 

1.     The    examination    in    use    at    the  present 

time  by  the  Employees'  Beneficial  Associa- 
tion is  considered  unsuited  to  the  require- 

.■  ments  of  this  work. 

.  V.     Every  employee  should  be  re-examined  peri- 
;odically,  preferably  once  a  year. 

VI.  Each  department  head  should  work  out  in 
connection  with  the  company  doctor  a  schedule  of 

disqualifying'  defects  for  his  own  department. 
1.  This  schedule  should  serve  as  a  bar  to  em- 

ployment in  that  department  only. 
2.  This  schedule  should  be  very  carefully 

drawn  with  a  view  not  to  discourage  em- 

''/''■  ployment,  but  merely  to  protect  the  company 
'^'  "  from  the  acts  of  a  workman  whose  physical 

condition  is  a  menace  to  himself,  to  others 
or  to  property. 

3.  Upon  the  return  of  an  applicant's  examina- 
ation  from  the  doctor,  the  head  of  the  de- 

partment   should    check    it    against    this 

''-  schedule  and  if  none  of  the  disqualifying 
defects  appear,  the  applicant  should  be  put 

^,,  to  work.  I 
,_,  .    4.     Whenever  the  head  of  a  department  rejects 

an  applicant  foi"  failure  to  meet  the  stand- 
ards of  the  department,  he  should  furnish 

the  applicant  with  a  copy  of  his  examina- 
tion as  a  public  health  service. 

5.     The  following  defects  should  disqualify  a 
man  from  employment  in  any  department: 

(a)|     any.  communicable  disease, 
(b)     venereal  disease, 

(c)-    acute  Bright's  disease. 
VII.  The  company  should  pay  the  cost  of  all 

examinations. 

VIII.  The  initial  examination  should  be  used  also 

for  the  Employees'  Beneficial  Association,  and  all 
new  employees  should  be  urged  to  join  this  organiza- 
tion. 

IX.  In  cases  of  transfer  of  an  employee  from  one 
department  to  another,  and  in  cases  where  an  em- 

ployee is  subject  to  call  for  occasional  or  part-time 
work  in  another  department,  the  head  of  each  de- 

partment should  have  a  copy  of  the  employee's  latest examination. 

1.  The  employee's  physical  fitness  for  the  new 
work  should  be  determined  according  to  the 
standards  of  that  department. 

X.  In  case  an  employee  leaves  the  service  for 
reasons  other  than  physical  disqualification,  and  pre- 

sents himself  within  a  year  for  re-employment,  he 
may  be  taken  in  without  examination. 

1.  He  should  be  re-examined  on  his  next  regu- 
lar date  as  though  he  had  not  been  out  of 

service  at  all. 

XI.  All  present  elmployees  should  be  examined 
as'  a  matter  of  record. 

1.  In  case  a  present  employee  is  found  to  have 
a  disqualifying  defect,  the  following  pro- 

cedure is  recommended: 

(a)  The  employee  should  be  exam- 
ined by  two  other  competent  li- 

censed physicians. 
(b)  If  the  findings  agree,  the  head  of 

his  department  should  transfer  him 
to  other  work  in  the  same  depart- 

ment, if  possible. 
(c)  If  this  is  impracticable,  his  case 

should  be  referred  to  a  board  to  con- 
sist of  representatives  of  the  em- 

ployees and  the  management. 
1.  This  board  should  be  under 

the  direction  of  the  per- 
sonnel officer. 

2.  It  should  be  empowered  to 
submit  a  recommendation 
to  the  manager  as  to  the 
equitable  disposition  of  the 
case. 

XII.  All  physical  examination  records  should  be 
kept  in  a  centrally  located  file. 

1.  The  head  of  each  department  should  have 

records  of  the  men  in  his  department  avail- 
able at  all  times. 

2.  With  this  exception  these  records  should  be 
considered  strictly  confidential. 

XIII.  A  plan  should  be  worked  out  before  the  in- 
auguration of  this  pi-ogram  that  will  provide  for  its 

presentation  to  all  employees  in  such  a  way  as  to 
secure  their  full  cooperation. 

1.  As  a  detail  of  this  plan,  the  heads  of  depart- 
ments should  submit  to  examination  first, 

the  foremen  second,  and  the  men  last. 

New  Method  of  Financing  Electric 
Homes  Adopted  in  San  Diego 

A  new  plan  for  the  financing  of  a  model  electric 
home  for  display  purposes  has  been  adopted  by  the 
electrical  industry  of  San  Diego.  The  electric  home 
is  being  sponsored  by  the  electric  club  of  the  city. 

The  plan  as  adopted  in  San  Diego  was  found  to 
be  effective  when  tried  in  Tulsa,  Okla.,  and  entails 
the  cooperation  of  the  Junior  Chamber  of  Commerce 
of  San  Diego.  This  organization  is  to  finance  the 
building  of  the  home  through  the  sale  of  tickets, 
which  will  provide  admission  to  the  home.  The 
Junior  Chamber  of  Commerce  will  sell  the  tickets 
and  use  the  proceeds  to  send  delegates  to  a  national 
convention.  It  is  expected  that  the  proceeds  also 
will  cover  the  cost  of  erecting  the  home. 

After  the  home  has  been  on  display  for  two  weeks 
it  will  be  awarded  to  some  contributor  to  the  fund 
in  the  same  manner  that  automobiles  are  awarded 
at  fairs.  The  responsibility  for  the  underwriting  of 
the  costs  of  the  home  has  been  accepted  by  the  com- 

mercial organization. 

The  electric  club  will  provide  the  electrical  equip- 
ment in  the  home  and  will  be  responsible  for  the  ex- 

hibition of  the  display  after  it  has  been  completed. 
A  full  line  of  electrical  devices  will  be  installed  in  the 

home  which  is  to  be  wired  for  complete  electrifica- 
tion. Work  has  been  started  on  the  erection  of  the 

home  which  will  cost  about  $12,500. 
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America's  Highest-Head  Hydro  Plant 
to  Be  Built  on  Kings  River 

A'
 hydroelectric  power 

plant  to  be  operated 
under  an  ultimate 

static  head  of  2,470  ft. — a 
head  greater  than  that  of 
any  plant  now  developing 
electricity  in  America  — 
soon  will  be  in  process  of 
construction  by  the  San 
Joaquin  Light  &  Power 
Corporation,  Fresno,  Calif. 
The  announcement  made 

March  26  by  A.'  Emory 
Wishon,  vice-president  and 
general  manager  of  the 
company,  that  official  sanc- 

tion had  been  given  to  the 
erection  of  the  Balch  plant 
on  the  Kings  River  in  cen- 

tral California  forecasts  the  eventual  fulfillment  of 

the  San  Joaguin  company's  plans  for  a  chain  of 
hydroelectric  plants  on  that  river.  The  Kings  River 
project,  as  outlined  by  the  company,  contemplates  an 
expenditure  of  $50,000,000  in  the  development  of 
power.  The  first  plant,  named  in  honor  of  A.  C. 
Balch,  one  of  the  pioneers  of  the  San  Joaquin  com- 

pany, will  be  the  biggest  construction  undertaking 
of  the  company  since  the  erection  of  the  Kerckhoff 
plant  on  the  San  Joaquin  River.  Jan.  1,  1927,  is  the 
date  set  for  placing  the  plant  in  operation. 

Engineering  plans  and  preliminary  details  are 

pi-actically  complete.  About  $1,500,000  and  five 
years'  time  have  been  spent  in  preliminary  surveys, 
road  building  and  in  erecting  a  tower  line  to  supply 
the  construction  camps  with  electric  power.  A  short 
stretch  of  road  remains  to  be  completed  between 
Balch  Camp  and  the  power-house  site.  It  is  ex- 

pected that  as  soon  as  this  is  completed  materials 
will  begin  aiTiving  at  the  job  so  that  actual  con- 

struction work  on  the  plant  may  be  started. 
H.  K.  Fox,  who  will  be  construction  superintend- 

ent, has  been  the  chief  engineer  of  the  project  for 
several  years  and  is  thoroughly  familiar  with  every 
detail  incident  to  the  construction  of  this  string  of 
plants.  This  fact  is  one  of  the  salient  reasons  why 
there  will  be  no  delay  in  getting  the  project  actively 
under  way.  In  fact,  Mr.  Fox  when  interviewed 

stated  that  "work  started  at  8  o'clock  the  morning  of 
March  26." 

Highest  Head  in  America 
The  Balch  plant  will  operate  under  an  ultimate 

static  head  of  2,470  ft.,  which  will  establish  a  new 
American  record.  There  are,  however,  plants  in  the 
Swiss  Alps  with  heads  almost  twice  that  planned  for 
the  Balch  plant. 

The  present  development  is  to  provide  for  only  one 
unit.     Others   are  to  be   added  as  load  conditions 
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T^RECTION  of  a  hydroelectric  power 
-*-'  plant  which  will  operate  under  the  high- 

est head  of  any  plant  in  America  is  to  he 

started  in  the  near  future  by  the  San  Joaquin 

Light  &  Power  Corporation.  This  develop- 
ment is  the  Balch  plant,  which  is  to  he  erected 

on  the  Kings  River  in  central  California  and 

will  be  the  first  unit  of  a  series  of  hydroelec- 
tric plants  to  be  placed  on  that  river  by  the 

utility.  The  original  installation  in  the  Balch 

plant  will  have  a  generaing  capacity  of 

28,250  kw.,  and  provisions  will  be  made  for 
the  addition  of  five  units. 

iiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 

warrant.  The  initial  dam  is 
to  be  located  at  Williams 

Crossing  and  will  be  a  con-, 

Crete  gravity  structure  hav-* 
ing  a  free  over-fall.  The' 
height  from  base  to  crest 
will  be  65  ft.  and  the  length 
at  the  crest  190  ft._  It  will 
form  a  200-acre  ft.  surge 
pond  and  serve  priinarily 
only  as  a  diversion,  dam. 
This  will  make  available  for 

power  purposes  the  stream 
flow  of  the  North  Fork  of 
the  Kings  River.  As  other 
units  are  necessitated,  it  is 

planned  to  absdfb  this  in- 
itial structure  in  a  larger 

dam  to  be  constructed  upon 
the  same  site.  This  larger  unit  is  planned  to  be 
either  a  rock-fill  or  a  multiple-arch  dam  175  ft.  high 
with  a  crest  800  ft.  long.  The  site  is  ideal  for  the 
purpose,  and  is  of  such  nature  that  the  ultimate 
spillway  may  be  located  at  the  north  end  of  the 
dam  and  the  spill  water  carried  down  over  the  brow 
of  the  hill.  The  elevation  of  the  crest  of  the  diver- 

sion dam  will  be  4,065  ft.,  which  will  provide  an 
initial  effective  head  of  2,280  ft.  and  static  head  of 
2,355  ft.  The  ultimate  structure  will  raise  the  eleva- 

tion of  the  spillway  to  4,180  ft.,  increase  the  heads  to 
2,312  ft.  and  2,470  ft.,  respectively,  and  create  a 
5,000-acre-ft.  surge  basin. 

Major  available  storage  sites  further  up  in  the 
mountains  provide  the  possibility  of  future  storage 
developments  to  the  extent  of  230,500  acre-ft.  Lake 
Wishon  at  an  elevation  of  6,550  ft.  can  impound 
128,000  acre-ft.,  while  Lake  Helms  at  an  elevation  of 
8,170  ft.  may  be  brought  to  a  capacity  of  102,500 
acre-ft.  Three  intermediate  power  houses  are  pro- 

jected to  make  use  of  this  additional  head  some  time 
in  the  future. 

The  tunnel  from  Williams  Crossing  to  the  Balch 
plant  site  will  be  about  19,500  ft.  in  length  and 
12  X  12  ft.  in  cross-section.  This  dimension  will  care 
for  the  ultimate  development  of  this  plant  and  will 
carry  720  sec.-ft.  A  slope  of  3.3  ft.  per  1,000  ft. 
of  length  has  been  selected  as  adequate.  The  ap- 

proximate elevation  of  the  tunnel  intake  is  to  be 
4,030  ft.  This  will  provide  sufficient  head  at  this 
point  to  overcome  intake  losses.  Two  adits  will  be 
driven  8,420  ft.  apart  at  convenient  places  to  pro- 

vide a  total  of  six  working  faces.  No  lining  is  ex- 
pected to  be  necessary  as  the  material  through 

which  the  tunnel  is  to  be  bored  is  apparently  solid 

granite. A  penstock  of  about  4,700  ft.  slope  length  will  be 
required  to  connect  the  tunnel  exit  at  El.  3,966  ft. 
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with  the  nozzles  at  El.  1,710.  These  figures  make 
apparent  the  steepness  of  the  penstock.  The  upper 
3,500  ft.  of  the  penstock  will  be  a  single  pipe  while 
the  lower  1,200  ft.  will  be  split  into  two  pipes  on 
account  of  the  pressures  encountered.  Penstock 
diameters  will  vary  from  58  in.  at  the  upper  end  to 
26  in.  at  the  lower.  The  thickness  will  vary  from 
3/8  in.  to  1  1/2  in.    Where  the  thickness  is  3/4  in.  or 

View  of  the  King's  River  Canyon  (North  Fork)   shows  sche- 
matically the  location  of  Balch  power  house. 

less  riveted  pipe  will  be  used  while  lap-welded  pipe 
will  be  used  for  the  heavier  sections.  The  weight 
of  one  penstock  complete  will  total  1,664  tons  of 
steel. 

Balch  power  house  itself  will  be  built  on  the  unit 
plan.  The  first  unit  will  be  sufficient  to  accommo- 

date one  28,250-kw.  generating  unit,  with  provis- 
ions to  facilitate  the  addition  of  the  later  units  with- 
out interfering  with  the  operation  of  the  original 

equipment.  The  planned  ultimate  capacity  of  the 
plant  is  six  units  of  the  above  size.  Double-over- 

hung, single- jet  impulse  wheels  will  drive  the  gen- 
erators. Power  will  be  generated  at  11,000  volts  and 

stepped  up  for  transmission  at  110,000  volts  over  a 
39-mile  line  which  will  tie  in  with  the  existing  San 
Joaquin  system  at  Sanger  substation,  12  miles  east 
of  Fresno. 

Topographical  conditions  are  such  at  the  power- 
house site  that  it  was  necessary  to  place  the  plant 

on  the  opposite  side  of  the  river  from  the  penstocks. 
There  is  no  place  large  enough  to  accommodate  the 
plant  immediately  at  the  foot  of  the  penstock  while 
across  the  river  there  is  ample  room.  However,  this 
introduced  several  peculiar  features.  The  penstocks 
will  be  carried  across  the  bed  of  the  stream  in  heavy 
reinforced-concrete  anchorages.  Having  the  pen- 

stocks enter  the  plant  from  the  river  side  means 
that  the  tail  race  will  have  to  be  constructed  to  care 

for  the  water  without  any  back-washing  effect  and 
at  the  same  time  without  undue  erosion  on  the  hill- 

side back  of  the  plant. 
All  materials  will  have  to  be  hauled  from  the  rail- 

head at  Piedra  over  country  and  private  roads  a  dis- 
tance of  about  30  miles  to  the  plant  site  and  40  miles 

to  the  dam  site. 

Twenty  Years  Ago 

April,  1905 
An  Excellent  Transmission  Record 

In  its  three  years  of  operation  the  Northern  Cal- 
ifornia Power  Company  has  suffered  service  inter- 

ruptions aggregating  two  hours  and  fifty-four  min- 
ues,  not  one  second  of  which  occurred  at  the  power 
house.  These  interruptions  were  due  to  an  eagle 
and  a  goose  short-circuiting  the  line  and  to  a  flood 
in  the  Sacramento  River  which  washed  out  a  pole 
supporting  the  transmission  span  across  the  river. 

Secretary  Herbert  Fleishhacker  of  the  Truckee 
River  General  Electric  Company  announced  that 
that  firm  will  install  a  1,500-kw.  generating  station 
on  the  Truckee  River  for  the  purpose  of  furnishing 
power  on  a  ten-year  contract  basis  to  the  mines  of 
the  Comstock  Pumping  Association. 

The  Benjamin  Electric  Manufacturing  Company, 
of  Chicago  and  New  York,  after  making  a  thorough 
investigation  of  the  remarkable  development  in  the 
Pacific  Coast  field,  has  added  San  Francisco  to  its 
list  of  district  offices  with  F.  H.  Ross  in  charge  of 
headquarters  in  the  Crossley  Building. 

The  Abner  Doble  Company  of  San  Francisco  is 
building  three  7,500  hp.  wheels  for  the  Electra  plant 
of  the  Standard  Electric  Company.  Two  of  the  units 
will  be  connected  to  a  4,000-kw.  generator  forming 
a  double  unit  for  utilizing  water  from  two  separate 
sources  under  different  heads.  Either  wheel  is  cap- 

able of  driving  the  generator  at  full  load.  Two  800-hp. 
wheels  have  just  been  completed  for  the  Santa  Ana 
No.  2  plant  of  the  Edison  Electric  Company  of  Los 
Angeles.  Two  75-hp.  exciter  wheels  have  been  built 
for  the  Pikes  Peak  Hydroelectric  Company  of  Colo- 

rado to  operate  under  a  head  of  2,100  ft.,  the  high- 
est in  the  United  States. 
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A  Central  Station  Load  -  Building 
Appliance  Campaign 

By  A.  Strauch 
Electrical    Heating    Engineer,    San    Francisco 

THIS  sales  campaign  is
 

one  which  for  some 

three  or  more  years 
has  been  a  consistent  load- 
builder  for  two  of  the  major 

power  companies  of  Cali- 
fornia, both  operating  in 

part  in  the  same  territory. 
The  same  general  plan  is 
followed  by  both  companies 

although  there  is  no  collus- 
ion in  the  execution  of  the 

sales  effort  nor  has  there 
been  in  the  formation  of 
the  details  of  the  plan. 
Local  conditions  have 
shown  both  companies  that 
the  best  results  can  be  ob- 

tained by  following  the  gen- 
eral details  as  outlined  in 

this  article.  The  first  step  in  connection  with  the 
decision  to  merchandise  was  to  decide  upon  the  ex- 

tent to  which  it  was  considered  desirable  to  enter  the 

field  of  retailing.  The  next  step  was  the  determina- 
tion of  the  devices  to  be  sold,  and  the  last  major 

consideration  was  the  organization  of  the  sales  force. 

In  general,  local  conditions  seemed  to  warrant 
only  a  limited  participation  in  the  merchandising 
field.  It  was  considered  that  on  account  of  the  fact 

that  the  dealers  and  contractor-dealers  were  doing  a 
very  fair  job  at  selling  small  appliances — those  com- 

monly known  as  lamp-socket  devices — and  due  to  the 
desire  to  strengthen  relations  between  the  company 
and  the  retail  trade,  the  attention  of  the  central 

station  should  be  directed  only  to  the  heavier  de- 
vices such  as  electric  ranges,  water  heaters  and  air 

heaters  (of  one  kilowatt  capacity  or  greater) .  Some 

few  auxiliary  devices,  necessary  to  the  proper  opera- 
tion of  an  electric  appliance,  were  also  included  in 

the  list  of  merchandise  offered  for  sale.  These  de- 
vices were  such  as  hot  water  tanks,  household  boil- 

ers, necessary  for  the  operation  of  a  water  heater 
(and  the  insulating  cover  for  same) ;  limiting  valves 
for  reducing  the  amount  of  water  to  be  kept  up  to 
temperature,  and  thermostats.  Heavy-duty  kitchen 
equipment  was  also  listed,  but  it  was  generally  pre- 

ferred to  have  these  sales  go  through  dealers  or 

those  who  made  a  specialty  of  this  class  of  equip- 
ment. Intormation  was  supplied  gladly  to  all  m- 

quirers,  and  the  prospect  was  generally  put  in  touch 
with  the  dealer.  This  method  of  procedure  was  fol- 

lowed on  account  of  the  usual  need  for  special  wiring 
on  all  such  installations  and  also  on  account  of  the 
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CERTAIN  predetermined  policies  in  mer- 
chandising appliances  caused  the  two 

electric  service  companies  described  in  this 

article  to  adopt  an  unique  method  of  selling 

electric  ranges,  water  heaters  and  other  heavy 

domestic  appliances.  A  capable  sales  force 

was  organized;  it  worked  in  cooperation  with 
contractors  and  retailers  and  at  the  same  time 

produced  remarkable  results.  In  one  year 

approximately  3,000  electric  ranges  were 

sold,  and  the  total  load  added  to  the  lines  as 

a  result  of  continuous  sales  effort  has  amount- 

ed to  nearly  100,000  kw.  The  methods 
followed  are  outlined  in  this  article. 
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desire  for  better  relations 
with  the  dealer  or  con- 
tractor. 

The  equipment  listed  for 
sale  included  that  of  the 
standard  manufacturers, 
and,  in  general,  only  those 
devices  were  listed  that  had 

been  proved  to  be  satisfac- 
tory, either  in  general  use 

before  the  start  of  the  sales 
effort  or  by  actual  test  by 
the  central  station.  From 
time  to  time  new  devices 
were  accorded  the  listing 

privilege  but  only  after  sat- 
isfactory evidence  that  the 

device  would  give  a  good 
service  record.  In  some  in- 

stances manufacturers  en- 
deavored to  take  special  steps  to  have  their  equip- 

ment listed,  but  the  policy  in  this  regard  remained 
unchanged,  and  if  any  device  showed  service  defects 
of  sufficient  proportion  or  frequency  that  device  was 
withdrawn  from  listing.  This  stand  was  taken  from 
no  arbitrary  viewpoint  but  was  purely  for  the  pur- 

pose of  giving  to  consumers  the  most  satisfactory 
equipment  from  a  service  standpoint. 

Organization  of  Sales  Force 
The  sales  force  was  organized  along  divisional 

lines.  The  head  office  formulated  policies,  determined 
lines  to  be  handled  and  supervised  the  hiring  of 
salesmen,  but  in  the  final  analysis  the  division  man- 

ager was  looked  to  for  results  and  was  held  account- 
able for  the  successful  operation  of  the  plan.  This 

was  an  advantageous  arrangement,  as  it  placed  re- 
sponsibility for  territorial  conditions  within  the  ter- 

ritory itself  and  had  the  further  advantage  of 
increasing  the  local  division  interest.  It  also  per- 

mitted of  closer  contact  between  the  consumer  and 
the  company  official  staff  due  to  the  fact  that  the 
division  manager  was  advised  of  every  transaction 
and,  generally,  of  all  prospects.  This  form  of  or- 

ganization also  proved  of  value  in  developing  load 
other  than  that  on  which  the  prospect  was  originally 
solicited,  and  it  has  happened  often  that  a  prospect 
for  a  range  only  has  been  developed  into  a  purchaser 
of  equipment  for  an  all-electric  home ;  or  has  changed 
from  a  fuel  pumping  system  to  an  electric;  or  has 
increased  the  use  of  electrical  equipment  in  his  home 
or  business. 

Salesmen  secured  prospects  from  many  sources. 
Building  reports,  house-to-house  calls,  counter  sig- 
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natures,  reports  from  friends,  subdivision  operators, 
contractors,  architects  and  almost  countless  other 
avenues  were  opened  up  for  the  securing  of  names 
of  people  who  either  were  interested  immediately  or 
whose  interest  could  be  developed.  Various  forms  of 
follow-up  were  employed,  dependent  in  some  cases 
upon  the  distance  from  headquarters  to  the  pros- 

pect's residence  (many  of  the  best  prospects  lived  in 
the  country,  in  some  cases  as  much  as  forty  or  fifty 
miles  from  the  division  office),  but  in  general  the 
personal  call  was  most  productive  of  results.  In  very 
few  instances  were  sales  made  on  the  first  call;  oc- 

casionally the  sale  was  not  made  for  a  year.  How- 
ever, it  has  been  found  that  a  persistent  follow-up 

of  those  people  who  had  the  necessary  money  to  pay 
for  the  equipment  has  produced  gratifying  results. 
In  order  to  make  easier  the  purchase  of  the  equip- 

ment the  companies  instituted  term-sales  policies, 
these  terms  varying  somewhat  in  detail  for  the  dif- 

ferent companies  but  in  general  allowing  the  buyer 
to  take  a  year,  or  longer,  to  complete  his  contract, 
with  an  initial  payment  of  twenty  per  cent  or  greater. 
No  interest  was  charged  on  deferred  payments,  and 
the  charge  for  the  additional  wiring  required  for 
equipment  operation  could  be  included  in  the  term 
price. 

Price  Concession 

On  account  of  the  fact  that  dealers  generally  had 
not  produced  in  some  years  a  notable  volume  of 
electric  range  and  water-heater  business,  and  be- 

cause of  the  pioneering  feature  of  this  particular 
effort,  it  was  decided  to  sell  this  equipment  at  special 

prices  somewhat  below  manufacturers'  list.  Provis- 
ion was  made,  however,  so  that  a  dealer  could  handle 

a  sale  and  still  make  a  profit.  In  brief  the  selling 
policy  is  as  follows :  The  central  station  buys  ranges, 
for  example,  in  carload  lots  and  warehouses  them  at 
division  points,  delivery  to  consumer  or  dealer  being 
from  the  nearest  point.  To  consumers  the  price 
quoted  was  net  but  to  dealers  the  price  was  f.o.b. 
shipping  point.  To  establish  the  selling  price  the 
companies  adopted  a  differential  above  cost  that  al- 

lowed the  dealer  a  profit  of  twenty  per  cent  on  the 
selling  price  of  the  equipment.  To  care  for  the 
special  wiring  generally  required — unfortunately  the 
majority  of  houses  are  wired  for  lights  only,  and 
often  not  adequately  wired  even  for  that  purpose — 
the  central  stations  arrived  at  the  average  cost  of 
installing  a  range  over  their  entire  systems.  This 
cost  was  then  added  to  the  selling  price  of  the  range, 
and  the  consumer  was  quoted  accordingly,  being  told 
at  the  same  time  that  he  could  buy  the  range  not 
installed  at  a  price  lower  by  just  the  installation 
charge  and  then  have  the  installation  done  privately. 
In  only  a  small  percentage  of  cases  was  this  done,  as 
consumers  recognized  that  the  central  stations  were 
dealing  fairly  and  were  not  making  a  profit  on  the 
installation.  In  many  cases,  in  fact,  the  installation 
actually  cost  more  than  the  flat  charge  made  for  that 
purpose.  In  such  cases  the  excess  was  absorbed  by 
the  central  station.  In  no  case  did  the  power  com- 

pany do  the  installation  wiring,  this  always  being  let 
cut  to  contractors  or  contractor-dealers  on  competi- 

tive bid.    In  those  cases  where  a  prospect  originated 

with  a  dealer  no  competitve  bid  was  sought;  if  the 
dealer  wanted  to  take  over  the  sale  and  handle  it  to 
completion  he  was  at  liberty  to  do  so,  the  central 
station  selling  him  the  range  at  cost. 

Dealer  Cooperation 
All  sales  of  listed  equipment  were  made  to  dealers 

at  the  company's  cost  and  no  equipment  was  sold, 
either  to  consumer  or  dealer,  that  was  not  listed. 
The  price  on  time  sales  was  about  11  per  cent  higher 
than  that  for  cash,  but  a  purchaser  was  allowed  to 
complete  payment  any  time  within  the  contract  pe- 

riod and  to  deduct  10  per  cent  from  the  upaid  bal- 
ance at  time  of  settlement.  A  high  percentage  of 

sales  has  been  made  on  a  time  basis.  An  increasing- 
number  of  sales  is  being  made  through  dealers  who 
have  awakened  to  the  sales  possibilities  of  this  equip- 

ment and  to  the  fact  that  such  sales  lead  to  others. 
Dealers,  however,  frequently  advance  the  argument 
that  the  20  per  cent  margin  is  not  sufficient,  but  they 
generally  recognize  the  fact  that  they  cannot  afford 
to  stand  the  high  sales  cost  that  attends  the  handling 
of  this  type  of  equipment.  The  situation  seems  to 
be  fairly  satisfactory,  and  it  commonly  is  felt  that 
as  soon  as  expedient  the  central  station  will  retire 
from  the  merchandising  field  and  leave  to  the  dealer 
a  clear  path  for  continuing  this  effort.  Past  history 

pei'haps  is  not  a  sufficient  precedent  for  judgment, 
but  it  records  clearly  that  dealers  have  not  developed 
the  electric-range  and  water-heater  field.  For  that 
reason  alone  central  stations  have  felt  justification 
for  at  least  laying  the  foundation  for  the  continua- 

tion of  this  work.  Pioneering  of  appliances  is  a 
logical  function  of  the  central  station  and  until  the 
range  is  accepted  by  the  public  the  power  company 
must  bear  the  burden. 

In  addition  to  the  foregoing,  displays  were  made 
at  the  state  and  county  fairs  in  the  shape  of  model 
kitchens,  and  demonstrations  of  electric  cooking 

were  held  in  women's  clubs  and  other  places  about 
the  systems.  All  of  this  attracted  considerable  at- 

tention and  assisted  materially  in  creating  interest 
and  securing  prospects. 

Results  of  Campaign 

The  campaign  above  outlined  in  its  execution  has 
been  very  successful.  Sales  of  ranges  in  one  year 
have  amounted  to  more  than  three  thousand,  and 
these  sales  have  brought  the  sale  of  about  one-half 
as  many  water  heaters.  In  addition  to  these  items, 
there  have  been  added  thousands  of  electric  air 
heaters  of  one  kilowatt  or  greater  capacity,  and  this 
sales  effort  has  brought  about  the  electrification  of 
many  homes.  The  territory  served  by  these  com- 

panies is  thickly  dotted  with  all-electric  homes,  and 
the  additional  load  on  the  lines  due  to  this  campaign 
amounts  to  more  than  100,000  kw.  All  of  this  load 
has  been  taken  at  an  attractive  rate  and  under  load 
conditions  that  are  very  favorable.  The  campaign 
has  shown,  above  all  else,  the  value  of  continued  and 
persistent  sales  effort  as  opposed  to  spasmodic,  in- 

tensive drives.  Also  it  has  proved  of  value  in  the 
matter  of  public  relations,  for  the  salesmen  have 
been  able  to  establish  close  contact  with  the  con- 

sumers and  have  very  frequently  been  able  to  iron 
out  difficulties  and  to  strengthen  good  will. 
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What  Classes  of  Consumers  Are 

Good  Range  Prospects? 
  IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINIIIIW 

'HE  question  as  to 
who  shall  be  consid- 

ered as  a  good  pros- 
pect .  for  an  electric  range 

has  been  worked  out  by  the 
commercial  department  of 
the  California  Oregon 
Power  Company  on  a  basis 
which  has  obtained  satis- 

factory results. 
The  plan  as  worked  out 

by  the  company  calls  for 
the  grouping  of  residential 
consumers  according  to 
their  average  consumption 
of  electric  energy  for  light- 

ing and  small  appliances. 
After  this  grouping  has 
been  made,  the  class  using 
over  a  predetermined  number  of  kilowatt  hours  dur- 

ing the  six-months  period  from  which  the  average 
is  taken,  is  considered  to  include  only  those  who  are 
potential  electric-range  prospects. 

In  preparing  a  base  for  its  grouping  plan,  the  Cal- 
ifornia Oregon  Power  Company  decided  that  any 

residential  consumer  having  an  average  monthly  bill 
of  $2  or  over  could  be  considered  as  a  person  to  whom 
an  electric  range  might  be  sold.  Having  once  de- 

termined that  a  customer  who  paid  an  average 
monthly  bill  of  $2  or  more  for  lights  and  small 
appliances  was  a  prospect,  the  company  set 
about  the  acquiring  of  data  on  the  average  con- 

sumption of  an  electric  range.  An  analysis  of  the 
consumption  of  500  electric  range  customers,  taken 
at  random,  shows  an  average  monthly  use  of  161 
kw-hr.  for  cooking,  lighting  and  small  appliances. 
Assuming  that  the  average  consumption  of  the  lights 
and  small  current-consuming  devices  was  20  kw-hr. 
per  month,  the  balance  or  141  kw-hr.  could  be 
charged  against  the  electric  range.  Carrying  the 
analysis  of  the  electric-range  consumption  farther, 
the  company  found  that  The  Society  for  Electrical 
Development  estimated  the  average  monthly  con- 

sumption of  an  electric  range  being  used  for  a  fam- 
ily of  4.2  persons  was  125  kw-hr.  To  be  on  the  safe 

side  of  the  question  the  commercial  department  of 
the  company  determined  to  estimate  the  monthly 
consumption  at  150  kw-hr. 

Having  made  the  decision  as  to  what  should  be 
considered  as  the  class  of  customers  who  might  be 
interested  in  the  purchase  of  an  electric  range,  the 
company  next  set  about  preparing  a  merchandising 
plan  to  reach  this  class.  The  lighting,  cooking  and 
heating  schedule  of  the  utility  was  taken  into  con- 

sideration, and  from  this  typical  monthly  bills  were 
prepared.  Taking  the  average  consumption  of  161 
kw-hr.   where   an   electric   range   was   used   in   the 

A  DEFINITE  basis  for  determining  who 

•^~^  shall  be  considered  a  good  prospect  for 
the  purchase  of  an  electric  range  has  been 

worked  out  by  the  California  Oregon  Power 

Company.  The  method,  which  is  based  on 
the  assumption  that  any  consumer  using  over 

$2  worth  of  electricity  per  month  for  lighting 

and  small  appliances  is  a  prospect,  has 

worked  out  to  the  satisfaction  of  the  company. 

The  prospects  secured  in  this  way  have  been 

turned  over  to  local  contractor-dealers,  who 
with  the  assistance  of  a  letter  campaign  by 

the  power  company  complete  the  selling  work. 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiin 

home,  the  monthly  bill  was 
found  to  be  $5.62  in  the: 

Oregon  territory.  After  de- 
ducting the  average  of  29 

kw-hr.  per  month  that  was 
considered  to  be  for  light- 

ing, the  charge  for  cooking' 
was  $3.42.  The  rates  in  the 
California  territory  served 
by  the  company  are 
slightly  different  and  will 
not  be  considered  here. 

A  study, was  then  made 

of  all  lighting  consumers', 
accounts,  using  the  con- 

sumers' ledger  and,  using 
the  average  kilowatt-hour 
consumption  from  Jan.  1  to 
June  30,  those  customers 

whose  bills  amounted  to  $2  or  over  were  noted.  The 
average  consumption  of  each  of  these  customers  was 
determined,  and  an  individual  study  was  made  of 
each  case.  Then  a  letter  was  written  to  each  of 
these  customers  stating  that  the  average  consump- 

tion was  a  certain  number  of  kilowatt-hours,  for 
which  the  charge  at  the  lighting  rate  was  a  definite 
amount  and  that  for  a  small  additional  amount  the 
customer  could  have  the  benefit  of  electric  cooking 
in  his  home.  Typical  average  monthly  bills  of 
twenty  consumers  and  the  additional  cost  for  150 
kw-hr.  for  cooking  purposes  are  shown  in  Table  I. 

Table   I.     Showing   average  kilowatt-hour   consumption   for 
lighting  and  small  appliances;   average  bill  for  same;   and. 

additional  cost  for  150  kw-hr.  for  cooking. 

I  %  M 8.1  §2^  Hi 

S-fi  Sg^  ig-* <^i  <^s  ^as. 

Customer  l?o.  1   26  $2.80  $3.12 
Customer  No.  2   39  4.10  2.08 
Customer  No.  3   29  3.10  2.88 
Customer  No.  4.:   36  3.80  2.32 
Customer  No.  5   32  3.40  2.64 
Customer  No.  6   .20  2.20  sieO 
Customer  No.  7   ,   27  2.90  3.04 
Customer  No.  8   26  2.80  3!l2 
Customer  No.  9   ......25  2.70  3.20 
Customer  No.  10   :   25  2.70  3^20 
Customer  No.  11   47  4.90  1.44 
Customer  No.  12   19  2.10  3.68 
Customer  No.  13   19  2.10  3.68 
Customer  No.  14   26  2.80  3.12 
Customer  No.  15   28  3.00  2.96 
Customer  No.  16   26  2.80  3.12 
Customer  No.  17   23  2.50  3.36 
Customer  No.  18   23  2.50  3.36 
Customer  No.  19   21  2.30  3.52 
Customer  No.  20   39  4.10  2.08 

The  letters  were  sent  out  by  the  district  man- 
agers of  the  company  and  showed  a  personal  interest 
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in  the  welfare  of  the  consumers  in  each  manager's 
territory.  The  letters  were  of  course  subject  to 
change  to  meet  individual  conditions.  A  sample  let- 

ter used  by  the  company  reads  as  follows : 

Mrs.  John  Smith, 
Medford,  Ore., 
Dear  Mrs.  Smith: 

Many  ®f  our  lighting  customers  have  been  interested 
in  knowing  that  for  a  comparatively  small  extra  cost 
monthly,  a  wonderful  saving  in  the  kitchen  work  and  cooking 
results  can  be  made.  We  have  taken  the  time  to  look  up 

your  personal  account  and  find  that  you  have  been  paying 

us  under  Schedule  O  (Residence  lighting  schedule)  an  av- 
erage of  $2.10  per  month  for  this  service.  An  analysis  of  our 

combination  lighting,  heating  and  cooking  rate  (Schedule  R) 
shows  that  for  the  additional  sum  of  $3.68  per  month  you 

can  have  the  same  service  for  lighting  and  sundry  small  ap- 
jpliances  also  150  kilowatt  hours  of  current  for  cooking  each 
month.  This  amount  of  current  is  a  trifle  more  than  the 

;average  which  is  being  used  for  cooking  each  month  by  the 
families  who  have  this  service  in  our  territory. 

Can  you  buy  the  fuel  you  are  now  using  and  take  care 
>of  the  ashes,  build  the  fires  and  do  many  other  things  that 
are  necessary  with  the  use  of  coal  or  wood  for  $3.68  per 
month?  We  will  be  glad  to  talk  this  over  with  you  at  your 

convenience.  We  feel  sure  that  we  can  prove  to  you  conclus- 
ively the  saving  we  can  make  for  you. 

With  kindest  regards,  I  remain 
Yours  very  truly. 

Actual  time  current  is  used  to  cook  an  oven  dinner  consist- 
ing of  a  6-lb.  roast  of  beef  with  two  vegetables.  Preheat 

oven  for  15  min.,  as  shown  below: 

Upper  element  on  high  for  15  min.,  15/60  of  1,500  watts=    375  watt-hours 

Lower  element  on  high  for  15  min.,  15/60  of  1,600  watts=    376  watt-hovirs 

Lower  element  on  high  for  10  min.,  10/60  of  1,500  ■watts=    250  watt-hours 

Lower  element  on  medium  for  1%   hr.,   1%   x  375  watts=l,125  watt-hours 

Upper    element    on    low    for    1%    hr.,    1%    x    375    watts=    562  watt-hours 

Division  Manager 

At  the  time  that  the  letters  were  sent  to  the  con- 
sumers, copies  were  mailed  to  the  contractor-dealers 

in  the  city  in  which  the  prospect  lived.  As  the  com- 
pany does  not  merchandise  electrical  equipment  of 

any  kind  the  follow-up  on  this  direct-by-mail  cam- 
paign was  left  to  the  contractor-dealers. 

Personal  Solicitation  Employed 

The  information  regarding  the  additional  advan- 
tages that  were  awaiting  the  housewife  who  would 

install  an  electric  range  was  well  accepted  by  the 
people  reached  by  the  letters.  Personal  solicitation 
by  the  contractor-dealers  in  the  territory  was  used 
to  interest  the  prospects  still  further  and  demon- 

strations of  the  efficiency,  cleanliness  and  ease  of  op- 
eration of  the  electric  range  were  given  to  increase 

sales.  The  combination  lighting,  cooking  and  heat- 
ing rate  undoubtedly  had  a  considerable  bearing  up- 

on the  success  of  the  campaign  to  increase  the  use 
of  electric  ranges. 

In  addition  to  giving  the  contractor-dealers  the 
names  of  the  prospects  that  it  had  secured,  the  cen- 

tral station  prepared  an  electric-range  manual  de- 
signed to  present  to  the  range  salesman  the  correct 

method  of  approaching  the  prospective  customer. 
This  book  outlined  the  best  talking  points  of  the 
electric  range  and  stressed  the  point  of  selling  the 

"idea"  rather  than  the  range  as  so  much  metal.  Bet- 
ter cooking,  easier  cooking,  and  cleaner  cooking  were 

suggested  as  the  high  spots  in  the  salesman's  talk. 
The  operating  costs  of  the  electric  range  were 

presented  in  a  series  of  tables  giving  the  actual  costs 
of  preparing  a  series  of  meals  using  the  oven  to  cook 
the  food.    One  of  the  tables  is  as  follows : 

Total  current  used    2,687  watt-hours 

or   2.687    kw-hr. 

The  cost  to  the  average  consumer  in  Oregon  for  2.687 
kw-hr.  at  2c.  per  kw-hr.  is  5.37c.  Thus,  the  cost  of  cooking 
the  dinner  in  the  oven  would  be  but  5.37c. 

The  data  for  the  series  of  tables  were  prepared 

by  one  of  the  domestic-science  experts  demonstrat- 
ing electric  ranges  in  connection  with  electric-range 

cooking  schools.  The  time  tables  were  strictly  fol- 
lowed by  the  instructor  in  preparing  meals  before 

the  public. 
Selling  Water  Heating 

This  range-sales  manual  also  contained  a  section 
devoted  to  the  selling  of  water-heating  equipment. 
Every  housewife  that  was  considered  a  prospect  for 
an  electric  range  was  also  a  potential  purchaser  of 
an  electric  water  heater.  To  stimulate  this  use  of 

electricity  the  company  provides  a  flat  rate  for  wa- 
ter-heater service  where  the  water-heater  and  the 

range  are  connected  with  a  double-throw  switch, 
permitting  only  one  to  be  on  the  line  at  one  time. 
For  this  service  in  Oregon  the  flat  monthly  charge 
is  0.0035  per  watt  of  connected  load.  Where  the 
water  heater  is  connected  on  a  separate  circuit  there 
is  a  choice  between  a  metered  rate  and  a  combination 
service  and  connected  load  charge. 

Although  The  California  Oregon  Power  Company 
does  no  merchandising  it  is  deeply  interested  in  the 
sale  of  all  current-consuming  devices.  In  addition 
to  preparing  the  list  of  prospects  for  the  local  con- 

tractor-dealers, it  buys  electric  ranges  in  carload  lots 
and  sells  them  to  the  dealers  at  cost.  In  this  way  the 
interest  in  the  dealers  in  the  sales  of  electric  ranges 
is  stimulated  by  the  greater  profit  accruing  to  them 
through  the  lower  cost  per  range.  Central-station 
company  salesmen  assist  dealers  in  making  the  sale 
of  the  ranges  but  do  not  definitely  accept  orders  for 
any  merchandise. 

Results  of  Sales  Effort 

The  method  pursued  in  developing  electric  range 
and  water-heater  load  has  brought  about  a  very  con- 

siderable saturation.  As  of  Dec.  31,  1924  the  com- 
pany had  on  its  lines  1,676  domestic  electric  ranges 

and  293  commercial  electric  cooking  and  heating  in- 
stallations. The  saturation  for  the  entire  system 

was  something  over  15  per  cent  of  the  domestic  con- 
sumers; that  is  to  say,  something  over  15  per  cent 

of  all  domestic  consumers  served  by  the  company 
cook  with  electricity.  The  degree  of  saturation 
varied  considerably  in  the  different  towns,  the  lowest 
being  something  over  11  per  cent  and  the  highest 
nearly  28  per  cent.  During  the  year  1923,  250  elec- 

tric ranges  were  added  to  the  lines  of  the  power 
company  and  during  the  year  1924,  373  ranges  were 
added.  The  quota  for  the  year  1925  calls  for  560 
new  range  customers. 
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Comparative  Costs  of  Operating  a  Gas 
and  an  Electric  Apartment 

COST  of  operation  is  the  specter  which  stands  in 

the  way  of  complete  electrification  of  many- 
homes.  Despite  the  advertising  dollars  of  the 

industry  that  have  been  spent  to  tell  the  public  that 

electricity  for  cooking,  for  heating  and  for  water- 
heating  is  more  convenient,  more  satisfactory  and  no 
more  expensive  than  other  types  of  fuels,  the  idea 
remains  that  an  electric  home  is  an  expensive  luxury. 

Fully  half  a  million  people  have  visited  the  electric 
homes  which  have  been  displayed  in  the  Western 

states,  yet  this  idea  persists.  They  are  sold  thor- 
ougly  on  the  various  small  appliances — the  iron, 
vacuum  cleaner,  washing  machine,  percolator, 
toaster,  waffle  iron  and  other  devices,  and  they  are 
ready  to  beheve  that  electricity  is  more  desirable  for 
the  major  household  uses  than  other  types  of  fuel  on 
account  of  its  dependability,  cleanliness,  efficiency, 
and  ease  of  control,  but  they  hesitate  at  complete 
electrification  on  account  of  the  fear  of  high  bills. 

A  comparison  of  the  cost  of  fuel  in  the  completely 
electrified  apartment  of  George  C.  Tenney,  managing 
editor.  Journal  of  Electricity,  and  a  similar  sized 

apartment  in  which  gas  was  used  for  cooking,  water- 
heating  and  house-heating  for  the  same  number  in 

TABLE  NO.   1 — Cost  of   Operation  of   Electric  Apartment. 

Meter  Reading  „       ,  «  i 
Date  Kw.-hr.  Amount 
1923. 

April    3         614  S  l«-2f 
Mav    2    -    628  16.31 

Tune  2  zz:::::::::::::::::::::::::::.    479  13.33 
July    9    -      391  ll.=7 

XuE    i       -      253  8.81 

&S:  I  ■■:;:::::;:::;::::::;::;::;:;;;:::::;:....::::.:   ^  n^ 
Oct    2        246  o.bi 

SS;    1   7:"::::::::....:.      273  9.21 D^    I  ZZZZ   ;      434  12.43 

1924. 

Jan.    3         S62  $  14.99 
Feb    1       584  15.43 

March  3z::;:::::::::::::z.:;    450  12.75 

April    2      269  9.13 

May    2       401  1.7 
June    3       84  i.99 
July    2                                                  174  7.14 

Aul  2   ;:: ; :::  :z   374  11.23 
geot     9            420  12.15 

cS:  2'  ..:::;::::::::z::;;::;;:;::::::;:::..:   ^  9-31 
Totals   7,109  $212.11 

Average    monthly    consumption   -   374    kw-hr. 
Average  monthly  bill-—   -   $11.15 
Average  monthly  bill,  July  1,   1923,  to  Aug.   1,   1924    (period 

similar  to  gas  apartment)   -   ~   $10.07 

the  family  shows  such  is  not  the  case.  In  fact,  the 

figures  over  the  same  period  of  time  show  a  rela- 
tively small  difference  when  the  arguments  in  favor 

of  electricity  are  considered. 
The  electric  apartment  consisted  of  four  rooms. 

There  were  installed  a  6-kw.  range,7  kw.  in  air  heat- 
ers, a  5-kw,  water  heater  and  6  kw.  in  lights  and 

miscellaneous  appliances,  including  a  vacuum  cleaner, 
two  percolators,  a  waffle  iron,  a  grill,  a  toaster,  two 
irons,  a  radiant  heater  and  other  small  appliances. 
There  were  three  persons  in  the  family.    The  rate 

applicable  was  the  C-1  B-1  schedule  of  the  Pacific  Gas 
and  Electric  Company. 

The  gas  apartment  was  chosen  at  random  from 
the  accounts  of  the  Pacific  Gas  and  Electric  Com- 

pany, the  only  conditions  being  that  there  should  be 
the  same  number  of  rooms,  the  locality  in  San  Fran- 

cisco should  be  approximately  the  same  and  there 
should  be  the  same  number  of  persons  in  the  family. 
The  gas  equipment  consisted  of  a  four-burner  cabinet 
range,  a  gas  water  heater  and  a  gas-fired  furnace 
with  four  radiators.  Electricity  was  used  for  light- 

ing and  for  the  operation  of  a  few  small  appliances. 
The  monthly  bills  for  the  electrified  apartment  for 

the  period  March  1,  1923,  to  Oct.  1,  1924,  are  shown 
in  Table  I.  The  bills  for  the  gas  apartment  for  the 
period  from  July  28,  1923,  to  July  21,  1924,  are 
shown  in  Table  II.  The  entire  fuel  bill  in  the  elec- 

trified apartment  over  a  period  of  nineteen  months 
was  $212.11  or  an  average  of  $11.15  for  374  kw.-hr. 
of  energy  per  month.  The  average  bill  over  the  same 
period  as  accounts  are  available  for  the  gas  apart- 

ment was  $10.07.  The  difference  is  explained  in  the 
fact  that  the  high  bills  of  the  first  three  months 
when  experience  was  being  gained  in  the  regulation 
of  the  electric  heaters  are  not  included  in  the  later 

period. 
Table   No.    2 — Cost  of    Operation   of    Gas    Apartment. 

Meter  Reading 
Date  Gas  Bill                   Electric  Bill  Total 

Aug.    24,    1923    $  4.56  $  1.27  $     5.83 
Sept.    22      5.06  1.78  6.84 
Oct.   23     5.52  2.71  8.23 
Nov.     22        7.64  2.54  10.18 
Dec.  22     10.33  2.80  13.13 
Jan.    23,    1924    16.17  3.31  19.48 
Feb.    19       13.98  2.71  16.69 
March    20       5.80  2.04  7.84 
April  20     5.34  2.04  7.38 
May  19     3.96  1.26  5.22 
June   20      3.68  1.32  5.00 
July    21       3.31  1.20  4.51 

Totals   _   $85.35  $24.98  $110.33 
Average  monthly  gas  bill...-   $7.11 
Average  monthly  electric  bill    2.08 
Average  monthly   total   bill   ~   9.19 

For  the  gas  apartment  the  average  gas  bill  was 
$7.11  and  the  light  bill  $2.08  or  a  total  of  $9.19.  The 
actual  money  difference  in  favor  of  the  gas-equipped 
apartment  is  88  cents.  However,  there  are  certain 
incidental  charges  that  do  not  appear  in  the  fuel 
bills.  The  added  convenience  of  the  electricity  can 
not  be  measured  in  dollars  and  cents.  Cleanliness 
can.  At  the  end  of  nineteen  months  the  walls  of  the 
electric  apartment  were  as  bright  and  clean  as  at  the 
time  the  apartment  was  first  occupied.  At  the  end 
of  twelve  months  in  the  gas-equipped  apartment  the 
kitchen  was  repainted  and  the  walls  of  one  room 
retinted.  This  is  only  one  of  the  many  intangible 

arguments  which  might  be  cited  in  favor  of  elec- tricity. 
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CENTRAL  STATION  CONSTRUCTION 
OPERATION   AND    MAINTENANCE 

Baker  River  Pressure  Tunnel  Nears  Completion 
Pilot-Tunnel  Method  and  Hand  Mucking  Used  to  Advantage  in 

Driving  1,400-ft.  Bore  Through  Limestone. 
By  W.  D.  SHANNON,  Division  of  Construction  and  Engineering. 

Stone   &   Webster,   Inc.,   Seattle. 

The  sketch  map  accompanying  this 
article  gives  a  general  idea  of  the  de- 

velopment which  is  being  made  on  the 
Baker  River  in  Skagit  County,  Wash., 
for  the  Puget  Sound  Power  &  Light 
Company.  The  work  is  being  done  un- 

der the  direction  of  the  Division  of  En- 
gineering of  Stone  &  Webster,  Inc. 

The  first  piece  of  heavy  construction 
work  was  the  driving  of  a  diversion 
tunnel  to  take  care  of  the  waters  of  the 
Baker  River  during  the  construction  of 
the  main  dam.  A  considerable  portion 
of  this  diversion  tunnel  is  later  to  be 
used  for  the  main  pressure  tunnel, 
which  will  supply  the  turbines. 

In  order  to  speed  up  the  driving  of 
this  tunnel,  which  is  approximately 
1,000  ft.  in  length,  two  adits  were 
driven,  known  as  adits  A  and  B,  respec- 

tively,   the    tunnel    then    being    driven 

both  ways  from  the  points  of  intersec- 
tion. A  face  was  also  given  by  the 

driving  of  the  lower  end  of  the  diver- 
tion  tunnel,  so  that  altogether  five  faces 
were  used  during  the  driving. 

The  portion  of  the  tunnel  from  the 
intake  shown  in  the  drawing  to  station 
l-(-12.35  was  driven  24  ft.  in  diameter, 
this  being  the  diameter  decided  upon 
for  the  main  pressure  tunnel.  The  bal- 

ance of  the  tunnel  was  driven  with 
smaller  cross-section,  being  17  ft.  high 
and  24  ft.  wide,  with  a  slightly  arched 
roof. 

The  actual  driving  of  adits  and  tun- 
nel was  begun  the  first  week  in  May, 

1924,  and  the  diversion  tunnel  was  com- 
pleted Aug.  20,  1924.  The  tunnel  was 

driven  at  just  as  low  a  point  as  possible 
so  that  the  intake  would  divert  all  the 
water   of  the   Baker   River   during   pe- 

riods of  low  flow  with  a  very  small 
coff^erdam.  The  lower  end  of  the  diver- 

sion tunnel  was  therefore  nearly  at  the 
bed  of  the  river  so  that  the  water 
gradient  of  the  tunnel  was  practically 
that  of  the  river. 

In  order  to  make  certain  that  the 
dri\'ing  would  be  a  continuous  one,  adits 
A  and  B  had  their  portals  some  30  ft. 
above  the  river  bed.  This  made  them 
slope  adits  and  served  to  keep  the  water 
out  of  the  tunnel  when  the  river  was 
high. 

Immediately  after  the  diversion  tun- 
nel was  put  into  service,  the  driving  of 

the  balance  of  the  main  pressure  tunnel 
between  the  diversion  tunnel  and  the 
surge  chamber  and  the  power  house  was 
begun.  On  Feb.  5  there  remained  only 
80  ft.  of  the  main  tunnel  to  drive  and 

100  ft.  of  the  penstock  tunnel  to  com- 

plete. 

The  surge  chamber  is  located  as  close 
to  the  power  house  as  possible,  is  250  ft. 
deep  and  22  ft.  in  diameter. 
The  main  pressure  tunnel,  when 

completed,  wU  be  lined  with  a  12-in. 
ring  of  concrete,  making  a  22-ft.  fin- 

ished diameter,  while  the  surge  cham- 

South   heading  from   adit   "C,"   pressure   tunnel   of    Baker   River   Development  of  Puget  Sound  Power  &  Light  Company.    This  photograph  was  taken 
Nov.  2,   1924,  and  shows  the  adit-entrance  at  the  right,  the  hand-operated    mucking   equipment    and    the    drilling    apparatus 

set   up    in   the    10-ft.  pilot  tunnel. 
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Sketch   map    showing   scheme   of   physical  layout  of  the   Baker  River  Development. 

ber  will  be  lined  with  a  similar  ring, 
making  it  a  20-ft.  finished  diameter. 

In  driving  the  pressure  tunnel  it  was 
found  that  costs  could  be  kept  at  a 
minimum  by  drilling  on  one  heading 
while  mucking  was  being  carried  on  at 
the  other.  Sketches  given  herewith 
show  the  drilling  which  was  done  on 
the  large  heading.  It  will  be  noted  that 
a  small  pilot  tunnel  10  ft.  in  diameter 
was  driven  in  advance  of  the  main  tun- 

nel, with  the  drill  holes  located  as 
shown  in  the  sketch. 

The  order  of  firing  holes  is  indicated 
by  the  numbers  opposite  them,  which 
are  also  the  numbers  by  which  the  de- 

lay caps  are  designated;  that  is.  No.  1 
delay  explodes  firstj  No.  2,  second,  and 
so  on^  There  ar?  also  four  so-called 
"bulldog"  holes  shown  Converging  near 
the  center  of  the  pilot  tunnel.  To  these 
holes  no  numbers  have  been  assigned. 
These  four  holes  are  fired  instantan- 

eously. Next  come  the  No.  1,  or  cut 
holes.  Then  the  No.  2,  or  relievers,  fol- 

lowed by  Nos.  3  and  4,  the  side  or  back 
holes,  and  last  Nos.  5  and  6,  or  lifters. 

At  the  same  time  that  the  pilot-heading 
charges  are  being  fired  as  above  out- 

lined the  rings  are  also  being  fired.  The 
upper  half  of  the  first  ring  is  fired  with 
No.  3  and  the  upper  half  of  the  second 
ring  is  fired  with  No.  4.  The  lower  half 
of  the  first  ring  is  fired  with  No.  1  and 
the  lower  half  of  the  second  ring  is 
fired  with  No.  6.  Tlie  third  ring  is  left 
for  the  next  round. 

Two  bars  are  used  in  each  heading 
with  two  drills  mounted  on  each,  each 
machine  being  manned  by  a  driller  and 
chuck  tender. 

With  this  method  of  firing,  the  muck 
is  thrown  well  back  from  the  heading 
onto  steel  plates  laid  on  top  of  the  rails 
of  the  track,  leaving  the  heading  itself 
nearly  clear  and  making  it  possible  to 
resume  work  in  the  heading  just  as 
soon  as  the  gas  has  cleared.  On  ac- 

count of  the  short  length  of  the  tunnel, 
it  was  decided  to  do  all  mucking  by 
hand  and  the  results  have  been  very 
gratifying. 

There  are  three  narrow  gage  tracks 
laid  down  in  the  main  tunnel  so  that 

three  gangs  of  muckers  can  work  at 
one  time. 
With  this  method  of  operation,  an 

average  of  7  ft.  of  completed  tunnel 
has  been  driven  each  day.  The  rock  is 
hard  limestone  with  practically  no 
seams  in  the  entire  length  of  the  main 
tunnel,  and  breaks  in  one-man  sizes 
and  smaller,  so  as  to  be  easily  handled. 

Hollow  round  steel  1%-in.  in  diam- 
eter was  used  in  lengths  from  2  to  12 

ft.  and  approximately  650  lb.  of  40  per 
cent  powder  were  used  per  round. 

Loose  Rotor  Bars  Well  Repaired 
With  Silver  Solder 

Severe  starting  conditions  caused  the 
loosening  of  the  rotor  bars  of  an  induc- 

tion motor  in  a  certain  industrial  plant. 
While  this  particular  item  had  caused 
no  operating  trouble,  it  was  discovered 
when  the  machine  was  down  for  an 

overhauling.  In  correcting  this  condi- 
tion silver  solder  was  used  to  secure  the 

bars  in  place. 
It  is  practically  useless  to  use  or- 

dinary solder  on  rotors,  as  any  severe 
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Longitudinal   section   adjacent  to  tunnel   heading   showing   arrangement   of 
drill  holes  in  the  face.     Numbers  indicate  firing  order. 

Horizontal    section    adjacent    to    tunnel    heading    showing    arrangement    of 
drill  holes  in  the  face.     Numbers  indicate   firing  order. 
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Gross-section  of  tunnel  at  pilot  tunnel  showing  arrangement  of  drill  holes  in  the  face.  The  holes 
are  fired  in  order  according  to  the  number  which  they  bear,  with  the  exception  of  the  four  "bull- 

dog" holes  at  the  center  of  the  heading.  These  are  fired  together  as  a  leading  charge.  Above  the 
spring  line,  .the  first  ring  is  fired  with  No.  3  and  the  second  ring  is  fired  with  No.  4.  Below  the 
spring  line,  the  first  ring  is  fired  with  No.  1  and  the  second  ring:  is  fired  with  No.  6  (See  page  249). 

overload  will  cause  the  bars  to  heat 
and  throw  out  the  ordinary  solder.  It 
is  comparatively  easy  to  silver-solder 
rotor  bars  if  the  copper  section  is  large 
enough  to  prevent  melting  the  copper 
Tinder  the  oxyacetylene  flame.  There  is, 
however,  one  point  to  observe  particu- 

larly. The  copper  must  be  absolutely 
clean  before  attempting  to  solder.  In 
the  case  under  discussion  the  cleaning 
was  accomplished  by  suspending  the 
rotor  by  means  of  a  crane  over  a  small 
tank  of  chemical  cleaning  compound 
which  was  kept  boiling  by  means  of  a 
gas  heater.  The  rotor  was  revolved  in 
this  cleaning  solution,  and  all  dirt, 
grease  and  foreign  matter  were  removed 
quickly.  After  this  careful  cleaning 
process  the  silver  solder  was  applied. 

A  New  Use  for  Electricity. — A  visitor 
in  a  San  Joaquin  Valley  city  recently 
reported  having  seen  in  the  display 
window  of  a  progressive  appliance 
salesroom  a  sign  worded  as  follows: 
"Don't  kill  off  your  wife — let  electricity 
do  it." 

Magnetic    Separator    Preserves 
Combustible  Material 

In  actual  operating  practice  the 
amount  of  combustible  material  in 

boiler  plant  refuse  may  range  any- 
where from  a  few  per  cent  to  as  high 

as  forty  or  fifty  per  cent.  In  Europe 
magnetic  separators  have  been  used 
with  considerable  success.  As  high  as 
87  per  cent  recovery  has  been  reported 
for  these   machines. 

The  principle  behind  the  apparatus  is 
that  when  coal  is  subjected  to  heat,  the 
ash-forming  constitutents  tend  to  fuse 
together  into  clinkers  quite  separate 
from  the  unburned  coal  and  coke. 
These  clinkers  are  slightly  magnetic  be- 

cause they  contain  all  of  the  iron  pres- 
ent in  the  ash.  By  crushing  the  boiler 

refuse  to  such  a  size  that  the  bond  be- 
tween clinker  and  combustible  material 

is  broken,  and  passing  the  whole  over 
a  magnetic  field,  the  clinker  is  retained 
by  the  magnet  while  the  combustible 
material  passes  on. 

"Some  of  the  things  said  over  the 
wires,"  declared  a  telephone  operator  to 
a  lineman  making  repairs,  "are  not  fit 
for  me  to  hear." 

"Aw,"  declared  the  lineman,  "you 
can't  expect  to  work  around  electricity 
and  not  get  shocked." — Flapper. 

The  reason  some  people  do  not  recog- 
nize opportunity  when  they  see  it  is  be- 

cause opportunity  usually  goes  around 
looking  like  work. 
—  B.  E.  Electric  Employees'  Magazine. 

A  Sectionalizing  Switch  is  installed 
about  every  20  miles  throughout  the 
200-mile  length  of  the  165,000-volt 
transmission  line  between  the  Caribou 

plant  of  the  Great  Western  Power  Com- 
pany of  California  and  San  Francisco. 

The  sole  object  of  these  hand-operated, 
air-break  switches  is  to  facilitate  the 
sectionalization  of  the  line  for  purposes 
of  testing  when  serious  trouble  occurs. 
The  accompanying  illustration  shows  a 
tower  in  process  of  being  fitted  with 
these  switches.  To  facilitate  the  safe 
and  quick  handling  of  the  switches,  a 
platform  is  built  on  the  tower  about  10 
ft.  below  the  switch. 

Bank    Rating    Increased    50    Per 
Cent  by  Water  Spray 

Three  100-kw.  transformers  at  a 
small  hydro  station  are  installed  above 
the  forebay  to  serve  a  local  load.  Their 
rating  was  increased  to  450  kw.  total 
during  the  summer  by  simply  installing 

a  spray  to  play  water  upon  the  self- 
cooling  ribs  along  the  sides  of  the  units. 

A  1-hp.,  110-volt  motor  drives  a  small 
reciprocating  pump  which  pulls  water 
from  the  forebay  and  forces  it  into  a 
%-in.  pipe  running  from  the  pump 
along  the  side  of  the  bank  of  trans- 

formers. This  pipe  is  drilled  at  conven- 
ient intervals  to  form  a  spray  onto  each 

tank.  Most  of  the  water  is  conserved 
by  draining  it  back  to  the  forebay. 

You  have  not  wasted  — 

—  the  courtesy  you  have  shown  a  cus- 
tomer. 

—  the  time  you  spent  in  worship. 
—  the  eifort  invested  in  training  your 

talent. 

—  the  strength  spent  in  lifting  anoth- er's burden. 

—  the  praise  given  a  faithful  associate. 
—  Oklahoma  City  Times. 

Student:   "What  is   a  consulting   en- 

gineer?" 

Professor:    "A  consulting  engineer  is 

a  practicing  engineer  out  of  a  job." 
—  Engineering  News-Record. 

A  tower  in     the   Feather  River   Canyon  on  the 
Caribou  line  of  the  Great  Western  Power  Com- 

pany   of    California    showing    line-sectionalizing 
switches    being    installed. 
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trie  air  heaters  assure  the  proper  air 
conditions  during  the  night. 

It  is  interesting  to  note  the  moderate 
heating  capacity  required.  In  the 
Brooklyn  office  a  room  20x35x12  ft.  is 
kept  comfortable  during  the  coldest 
night  by  the  use  of  two  2,000-watt 
heaters.  The  Portland  requirements  are 
not  so  severe.  These  heaters  have  made 

possible  the  operation  of  the  "grave- 
yard" shift  under  conditions  parallel  to 

those  under  which  the  more  fortunate 
employees  work. 

Interior   view    of   Moccasin    power    house    of    the    city    of    San    Francisco.      The    picture    was    taken 
Nov.    30,    1924    at   the    time   hydraulic   and   generating    units    were    being    installed. 

New  Factory  Is  Being  Built  by 
Chicago  Manufacturer 

A  new  factory  designed  to  facilitate 
the  manufacture  of  potheads  and  boxes 
has  been  erected  by  the  G.&W.  Electric 
Specialty  Company  at  7780  Dante 
Avenue,  Chicago.  Tlie  new  building 
contains  approximately  30,000  sq.  ft.  of 
factory  space  and  about  3,000  sq.  ft.  of 
office  space.  The  new  building  is  the 

first  unit  of  the  company's  construction 
program,  and  on  one  side  the  wall  is  of 
temporary  nature.  The  cost  of  the 
structure  will  be  about  $110,000. 

The  factory  layout  has  been  designed 
to  speed  up  production  by  the  elimina- 

tion of  unnecessary  travel  during  the 
various  processes.  Portable  assembly 
benches  which  are  transported  by 
means  of  elevating  trucks,  will  be  used 
in  the  factory.  The  company  believes 
that  by  using  the  sectional  assembly 
benches  the  actual  handling  of  ma- 

terials may  be  lessened  considerably. 

Insulator  Tests  Now  in  Progress 
at  Oregon  College 

In  cooperation  with  the  overhead  sys- 
tems committee  of  the  Northwest  Elec- 

tric Light  and  Power  Association,  the 
electrical  engineering  department  of 
the  Oregon  Agricultural  College,  Cor- 
vallis,  has  recently  commenced  the  in- 

sulator tests  mentioned  in  the  Journal 
of  Electricity,  Oct.  15,  1924,  p.  302. 
These  tests,  which  are  being  carried 
on  by  advanced  students  in  electrical 
engineering  as  extra  work  outside  of 
their  regular  courses,  under  the  direc- 

tion of  Prof.  F.  0.  McMillan,  will  take 
over  a  month  to  complete.  It  is  ex- 

pected that  the  data  will  be  available  as 
part  of  the  report  of  the  Technical  Sec- 

tion of  the  northwest  association  this 

year. 
Members  of  the  association  have  been 

invited  to  visit  the  laboratory  of  the 
Oregon  Agricultural  College  while 
these  tests  are  in  progress.  Many 
members  of  the  Technical  Section  have 
availed  themselves  of  this  opportunity, 
as  have  a  number  of  the  representatives 
of  the  manufacturers  that  had  fur- 

nished insulators  for  the  test.  On  Feb. 
21,  1925,  about  sixty  members  of  the 
Portland  A.I.E.E  and  Northwest  Elec- 

tric Light  and  Power  Association  made 
up  a  party  and  chartered  a  special  train 
for  a  day's  trip  to  Corvallis  to  view  the tests  and  to  see  the  Annual  Educational 
Exposition  of  the  Oregon  Agricultural 
College,  which  opened  that  day. 

It  is  essential  that  the  men  on  duty 
in  these  offices  during  the  night  shall 
be  wide  awake  and  alert  to  handle  with- 

out delay  any  signals  which  may  come 
in  over  the  fire  alarm,  burglar  alarm, 
night  watchman  and  sprinkler  super- 

visory systems  operated  by  the  com- 
pany. It  is  obviously  important,  there- 

fore, that  no  heating  apparatus  be  in- 
stalled which  would  tend  to  devitalize 

the  air.  Steam  heat  is  of  course  en- 
tirely satisfactory  where  and  when  ob- 

tainable. However,  in  the  cases  men- 
tioned the  company  has  found  that  elec- 

An   Outdoor    Distribution    Substation 
located  where  it  suffers  all  of  the 
weather  conditions  imaginable  is  shown 
in  the  accompanying  illustration.  The 
capacity  of  the  substation  is  1,200  kw. 
at  15,000  volts  on  the  high  side  and  440 
volts  on  the  low  side.  Its  purpose  is  to 
■supply  the  current  necessary  for  light, 
heat  and  power  at  Camp  61  on  the 
Florence  Lake  tunnel  project  of  the 
Southern  California  Edison  Company. 
The  elevation  is  somewhere  near 

7,500  ft. 

Electi*ic  Air  Heaters  Supplement 
Defunct  Steam  Heat 

Electric  heaters  have  solved  one  prob- 
lem for  the  American  District  Tele- 

graph Company.  The  Brooklyn,  N.  Y., 
office  and  the  Portland,  Ore.,  office  of 
this  company  are  located  in  high-grade 
office  buildings,  in  which  the  steam 
heating  systems  are  not  maintained 
through  the  night  period. A  mountain  substation   serving  construction  work  at  Camp   61   on  Big   Creek  project. 
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IDEAS  FOR  THE  CONTRACTOR 

standardized   Panel   Switchboard 
for  Pumping  Plants  Urged 

By  E.  S.  CONKAD 
Square  D  Company,  San  Francisco. 

Electrical  installations  in  districts 
tliat  come  under  the  active  inspection 
and  supervision  of  municipal  or  state 
authorities  are  generally  comparatively 
safe  and  generally  economical  for  the 
user.  Beyond  the  bounds  of  these  dis- 

tricts the  electrical  contractor's  con- 
science is  more  or  less  his  only  guide  or 

law. 

The  tremendous  field,  particularly  in 
these  Western  states,  for  the  use  of 
electricity  for  the  supply  of  water  in 
the  agricultural  districts,  requires  the 
installation  of  hundreds  of  pumping 
plants,  large  and  small,  every  year. 
Nearly  all  of  these  installations  being 
in  the  districts  not  under  the  direct  and 
active  inspection  of  state  or  municipal 
inspectors,  the  general  standard  of 
electrical  construction,  unfortunately, 
has  been  in  many  cases  relatively  low. 
It  will  not  be  necessary  for  those  elec- 

trical contractors  or  irrigating  pump 
manufacturers  or  their  engineers  to 
concentrate  seriously  in  order  to  visual- 

ize perhaps  a  great  many  irrigating 
pump  electrical  installations  that  are 
far  below  the  standards  of  good  work. 
Those  who  made  these  installations  are 

not  proud  of  them.  The  rough  hap- 
hazard boards  leaning,  possibly  in  a 

faltering  manner,  against  the  wall  of 

a  frail  pump  house  covered  with  a 
tangle  of  wires  and  open  current-car- 

rying parts  is  not  a  safe  or  economical 
installation  for  the  man  who  paid  out 
his  good  money  for  that  job.  It  cer- 

tainly is  not  a  credit  to  the  man  who 
installed  it. 

In  the  outlying  districts  where  so 
many  of  these  pumps  are  installed  each 

year  the  reputable  contractor's  respon- sibility increases  more  than  elsewhere. 
Are  the  electrical  men  who  are  going 
to  install  these  pumps  this  year  going 
to  assume  that  responsibility?  Whether 
these  installations  become  more  safe 
and  economical  for  the  owner  depends 
greatly  upon  the  stand  taken  by  the 
electrical  contractor  who  does  that 
work.  If  these  improper  installations 
are  to  stop,  the  electrical  contractor 
must  do  his  share  towards  bringing 
about  that  betterment.  There  may  have 
been  some  justification  for  rough 
boards  and  tangled  wire  several  years 
ago,  but  there  is  little  justification  and 
little  excuse  for  that  class  of  work  to- 

day. A  few  of  the  reputable  installers 
of  this  class  of  work  have  realized  that 
this  condition  must  change  and  have 
made  an  effort  to  standardize  and  build 
a  pump  panel  of  greater  reliability  and 
greater  safety. 

The  manufacture  of  such  board  was 
carried  out  only  in  a  very  small  way 
until  about  two  years  ago.  At  that 
time  W.  R.  Mongerson  of  the  Monger- 
son  Electrical  Machine  Works  at 
Bakersfield,  Calif.,  saw  the  possibility 

A  modern  installation  by  the  Peerless  Pump  Company  using  a  Mongerson  panel  board. 

of  a  high-grade  standardized  board 
which  could  be  sold  through  the  con- 

tractor. This  company  was  equipped 
to  manufacture  these  boards  of  the 
highest  type  construction.  It  turned 
out  a  few  and  placed  them  with  various 
electrical  contractors  and  was  greatly 
encouraged  by  their  enthusiastic  recep- 

tion and  demand. 

The  average  contractor-dealer  is  in 
the  wiring  business  and  is  not  ordinar- 

ily equipped  to  build  a  high-grade  pump 
panel  at  a  reasonable  price.  That  is  a 
specialty  and  a  function  for  the  manu- 

facturer. As  the  demand  increased  for 
these  better  type  of  pump  panels,  it 
became  known  more  widely  that  a 
board  of  this  type  that  would  compete 
with  the  other  type  was  available  at  a 
reasonable  figure.  The  demand  for  this 
type  of  board  increased  tremendously. 
Special  equipment  was  installed  for  the 
manufacture  of  these  panels,  and  the 
plant  capacity  increased.  The  Monger- 
son  company  is  now  specializing  on 
boards  of  this  type,  and  the  constantly 
increasing  demand  has  made  it  possible 
to  produce  a  really  high-grade  pump 
panel  at  a  relatively  low  figure  which 
will  well  compare  with  what  it  will  cost 
the  average  electrical  contractor  to 
build  a  few  boards  a  year  in  his  own shop. 

The  Mongerson  board  is  a  self-con- 
tained panel  entirely  built  up  of  the 

highest  grade  type  safety  switches  and 
starting  equipment.  Boards  to  control 
7%  hp.  motors  and  under  are  equipped 
with  low-voltage  release  and  overload 
relay  and  starting  equipment  of  the 
push  button  type.  The  larger  sizes  may 
be  equipped  at  the  plant  with  the  com- 

pensator which  is  furnished  by  the  con- 
tractor or  shipped  without  the  compen- 

sator which  may  be  quickly  installed  on 
the  job.  The  panels  are  completely 
wired  ready  to  install  and  approved  on 
the  lines  of  any  central  station.  The 
main  switch  is  provided  with  meter  test 
sockets  so  that  the  power  company 
may  make  frequent  load  tests  without 

interrupting  the  customer's  service.  The panels  are  of  a  heavy  gage  steel  rigidly 
suppoi-ted  and  electrically  welded.  They 
are  well  finished  and  present  a  pleasing 

appearance. The  distributing  and  marketing  policy 
in  connection  with  this  product  has  been 

designed  to  protect  the  contractor- dealer.  It  is  intended  that  this  device 
be  sold  entirely  through  the  channels  of 
the  contractor-dealer.  The  boards  are 
not  installed  or  sold  direct  by  the  manu- 

facturer except  where  it  is  impossible 
to  have  them  handled  through  the  deal- 

er, and  then  only  at  a  price  which  leaves 
a  possible  margin  of  profit  for  a  dealer. 

As  has  been  said,  these  boards  are 

completely  wired,  and  it  is  only  neces- 
sary to  connect  the  service  wires  to  the 

entrance  switch  and  run  the  leads  from 
the  starter  to  the  motor.  Quite  often 
when  the  user  decides  that  he  wants  a 

pump  installed  he  wants  it  without  un- 
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necessary  delay.  Immediate  installation 
is  a  factor  in  favor  of  the  contractor 
who  is  able  to  give  immediate  service. 

These  boards  may  be  carried  in  stock 
and  one  or  more  on  the  show-room  floor 
affords  one  of  the  most  tangible  and 
best  selling  arguments  the  contractor 
could  use.  It  is  possible  to  sell  the  job 
complete  and  be  in  a  position  to  give 
the  customer  a  connection  without 
delay. 

Battery  Charging  Outfit  Installed 
by  Los  Angeles  Store 

The  Broadway  Department  Store  of 
Los  Angeles,  Calif.,  has  built  up  a  re- 

markable installation  of  small  motor- 
generators  for  charging  the  batteries  of 
their  fleet  of  electric  trucks  operating 
throughout  Los  Angeles  and  Hollywood. 
The  unusual  feature  of  the  installation 
is  that,  instead  of  having  one  large 
motor-generator  for  supplying  the  nec- 

essary current,  the  outfit  consists  of  five 
10-kw.,  250-volt  equipments,  each  capa- 

ble of  taking  care  of  two  trucks  at  a 
time.  These  equipments,  which  were 
built  by  the  Westinghouse  Electric  & 
Manufacturing  Company,  have  complete 
automatic  features  and  do  not  require 
the  supervision  of  an  operator.  Their 
great  advantage,  however,  lies  in  the 
fact  that  the  installation  is  flexible  and 
can  be  increased  as  the  number  of 

trucks  operated  by  the  company  is  in- 
creased, thus  distributing  the  first  cost 

of  the  battery  charging  equipment  over 
a  long  period  of  time.  The  Broadway 
store  started  their  electric  fleet  two  and 
a  half  years  ago  with  two  trucks  and 
one  motor-generator  charging  set.  The 
fleet  has  since  been  increased  to  eight 
1-ton  and  two  2-ton  trucks  and  the 
charging  equipment  to  five  motor-gen- 

erators. The  1-ton  trucks  have  Edison 
60-cell  A-6  batteries,  while  the  2-ton 
trucks  have  Edison  60-cell  A-8  bat- 
teries. 

The  five  Westinghouse  motor-genera- 
tors are  installed  in  a  separate  room  in 

the  garage  and  protected  by  fire  doors 
from  any  dust  and  dirt  from  the  main 
room  of  the  garage.    They  are  mounted 

on  a  raised  concrete  platform,  about 
3%  ft.  high,  and  are  easily  accessible 
for  inspection  or  repair.  The  platform 
has  been  built  to  accommodate  ten 
equipments,  and  conduits  are  run 
through  the  concrete  for  connection  to 
that  number. 
Each  generating  unit  is  controlled 

from  a  conveniently  located  panel 
mounted  in  the  same  room.  The  control 
is  so  designed  that  a  motor-generator 
can  be  started  by  merely  pushing  a  but- 

ton and  from  then  on  the  entire  opera- 
tion is  automatic.  In  case  of  the  fail- 
ure of  a.c.  power,  a  control  relay  on 

the  panel  disconnects  the  battery  from 
the  generator  circuit.  When  the  a.c. 
power  is  resumed,  the  set  automatically 
starts  up  again  and  puts  the  battery  on 
the  line.  As  soon  as  the  battery  is  fully 
charged,  it  is  automatically  discon- 

nected and  the  motor-generator  stops, 
thus  doing  away  with  the  services  of  an 
operator  for  anything  other  than  con- 

necting the  leads  to  the  batteries  and 
starting  up  the  generating  apparatus. 

The  Broadway  Department  Store  ga- 
rage, in  which  this  apparatus  is  in- 

stalled, is  particularly  well  kept  and 
completely  equipped  and  is  notable  for 
its  _  cleanliness  and  the  efficiency  with 
which  all  available  space  is  used. 

Membership  Cards  Valuable 
Assets  to  Associations 

An  effective  example  of  cooperation 
among  electrical  contractors  may  be 
seen  in  the  accompanying  reproductions 
of  membership  cards  of  the  Electrical 
Contractors  and  Dealers'  Association  of 
Sacramento  and  the  Alta  Electric  Club 
in  the  San  Joaquin  Valley.  These 
cards  are  placed  in  the  offices  of  the 
power  companies,  city  electricians,  and 
others  who  may  be  called  upon  to  sug- 

gest the  name  of  someone  who  does 
electrical  contracting.  Instead  of  sug- 

gesting the  name  of  a  particular  firm, 
which  might  cause  embarrassment  later, 
the  people  in  these  offices  merely  hand 
the  inquiring  party  one  of  the  cards 
containing  the  names  of  all  of  the 
members,  with  the  statement  that  they 

Eledrical  Contradors  and  Dealers 

Association  o/ Sacramento 

L.  W.  SHERMAN,  Secretary 
910  Ninth  Street  Telephone  Main  918 

It  no  answer.  Call  Main  1116 

F.  E.  ANDERSON   861  42nd  Street 
Telephone,  Main  3088J 

CAL.  MECH.  &.  ELEC.  ENG.  CO...1110  J  Street 
Telephone,  Moln  575 

THOMAS  DAY  CO   1014  28th  Street 
Telephone,  Main  5688 

ELECTRIC  SERVICE  CO   2941  33th  Street 
Telephone,  Capital  41 

ELECTRIC  SUPPLY  CO   814  J  Street 
Telephone,  Main  427 

GEO.  C.  FOSS   531  Oschjier  Bldg. 
Telephone,  Main  1189-W J.  C.  HOBRECHT  CO   K  at  11th  Street 
Telephone,  Main  654 

LATOURRETTE-FICAL  CO   S07  Front  Street 
Telephone,  Main  7880 

E.  M,  MILLER   1121  ICth  Street 
Telephone,  Main  4667 

J.  O.  MURPHY   1606  Del  Paso  Bvd. 
Telephone,  Main  G02d 

T.  L.  NIGHTINGALE   ^420  F  Street 
Telephone,  Main  3339 

CLIFFORD   PRUDHOMME   2620  Fifth  Avenue 
Telephone,  CnpMol  1177 

RELIABLE  ELEVATOR  \\'KS   1111  Fifth  Street 
Telephone.  Main  2523 

SCOTT  PLUMB.  &  ELEC.  CO   419  J  Street 
Telephone.  Main  2144 

STERLING  ELECTRICAL  CO   907  8th  Street 
Telephone,  Main  708 

CARL.  F.  VINING   2909  G  Street 
Telephone,  Main  5087 

\V.  H.  VOGT  4  CO   1108  J  Street 
Telephone,  Main  3430 

WAXON  BROS   1014  J  Street 
Telephone,  Main  241 

Membership    card  of    the   Electrical    Contractors 
and    Dealers*    Association   of    Sacramento. 

ALTA 
ELECTRIC 

CLUB 
DINUBA 

Curry  Electric  Co. 
116  South  L  St.     Phone  185 

OROSI 

Ores!  Electric  Works 
El  Monte  Way  Phone  46F24 

REEDLEY 
Home  Electric  Shop 

1023  G  St.  Phone  1942 

Reedley  Electrical  Works. 
1621 11th  St.        Phone  9000 

Reedley  Plumbing  & 
Electric  Co. 

1110  G  St.  Phone  1081 

Membership    card   of  the   Alta  Electric  Club  In 
the  San  Joaquin  Valley. 

are  all  reliable  firms,  leaving  the  selec- 
tion to  the  individual.  This  has 

proved  to  be  a  satisfactory  method  of 
handling  this  problem,  both  from  the 
standpoint  of  the  contractors  and  the 
power  companies  and  city  officials,  as  it 
eliminates  any  possibility  of  favoritism 
and  also  brings  the  names  of  all  of  the 
contractors  in  the  association  before 
the  prospective  user  of  their  services. 

Unusual  battery  chargins  equipment  installed  in  Los   Angeles   department   store  garage. 

The  Stone  Electric  Company,  710  W. 
Pico  Street,  Los  Angeles,  has  recently 
opened  a  branch  store  at  2807  W.  Pico 
Street  under  the  name  of  Acme  Electric 
Company.  A.  L.  Stone  is  proprietor  of 
the  Stone  Electric  Company. 
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Only  Minor  Changes  in  the  1925  Electrical  Code 
Proposed  Changes  In  Article  5  Not  Adopted  by  Code  Committee; 

Principal  Changes  to  Consist  of  Editorial  Revision 

The  proposed  new  practices  in  open 
and  concealed  wiring  methods,  which 
would  require  amending  of  Article  5  of 
the  National  Electrical  Code,  Wiring 
Methods,  Sections  501,  502,  and  611, 
were  not  adopted  by  the  Sectional  Elec- 

trical Code  Committee  of  the  American 
Engineering  Standards  Committee, 
sponsored  by  the  National  Fire  Protec- 

tion Association  when  it  met  at  the 
Hotel  Pennsylvania,  New  York,  Feb.  17, 
IS  and  19,  to  make  recommendations 
covering  the  1925  edition  of  the  Na- 

tional Electrical  Code. 

As  A.  Penn  Denton,  chairman  of  the 
committee  on  Article  5  was  absent,  the 
report  of  this  committee  was  presented 
in  three  sections.  The  first  section  had 
to  do  with  three-wire,  single-phase  sys- 

tems inside  of  buildings,  derived  from 
auto-transformers  as  balancing  coils. 
This  report  was  referred  back  to  the 
committee.  The  second  section  covered 
editorial  changes.  The  third  section 
covered  the  new  wiring  method  which 
had  been  proposed;  the  article  commit- 

tee recommended  that  it  be  not  adopted. 
This  recommendation  was   approved. 

The  article  committee  proposed  and 

adopted  a  resolution,  "recording  it  to be  the  sense  of  the  electrical  committee 
that  assemblies  of  twin  and  multiple 
conductors  without  metallic  covering, 
when  the  wires  with  their  protective 
covering  are  approved  by  the  Under- 

writers' Laboratories,  may  be  safely 
used  when  installed  under  specific  lim- 

itations." The  sectional  electrical  com- 
mittee proposed  and  adopted  "that  the 

drafting  of  the  rules  covering  the  use 
of  approved  assemblies  of  twin  and 
multiple  conductors  be  referred  to  the 
committee  on  Article  5  to  cooperate 
with  the  Underwriters'  Laboratories 
and  present  at  the  next  meeting  of  the 
electrical  committee  rules  covering  the 
proper  use  of  such  assemblies."  The 
principle  involved  was  apparently  not 
denied,  but  the  sectional  committee  in- 

tended to  have  rules  formulated  to  limit 
its  application,  and  consequently  the 
question  was  referred  back  to  the  com- 

mittee and  the  Underwriters'  Labora- 
tories. 

There  are  no  radical  changes  in  the 
1925  National  Electrical  Code.  The 
committee's  chief  work  seemed  to  be 
editorial  revision  which  would  further 
improve  the  good  work  done  in  produc- 

ing the  1923  code.  This  will  produce  an 
edition  which  will  be  more  nearly  with- 

out conflicts  and  ambiguous  statements, 
and  will  be  much  easier  to  read  and 
understand. 

The  recommendations  of  the  sectional 
electrical  committee  must  be  sent  to 
each  member  of  the  committee  for  a 
mail  ballot.  After  the  approval  of  the 
members  is  secured,  the  recommenda- 

tions will  go  before  the  National  Fire 
Protection  Association.  They  must  be 
reprinted  thirty  days  before  this  date. 
The  recommendations  can  be  endorsed 
in  open  m.eeting  by  the  National  Fire 
Protection  Association.  After  endorse- 

ment the  revision  will  be  sent  to  the 
American  Engineering  Standards  Com- 

mittee, which  will  present  it  to  its  mem- 
bership for  mail-ballot  endorsement. 

After  receiving  this  endorsement,  the 
code  can  be  released  in  printed  form, 
and  will  become  standard. 

The  following  are  the  more  important 
code  changes  that  were  recommended: 
Details  of  requirements  regardiing  the 
identification  of  terminals  of  wiring  de- 

vices to  be  inserted  in  Section  206,  to 
become  effective  April  1,  1926.  In 
Article  3,  Outside  Work — Pole  Lines, 
the  location  of  transmission  lines  with 

respect  to  buildings  other  than  central- 
station  plants  was  specified. 

Several  details  were  added  to  Article 
4,  Services,  relative  to  the  safeguards 
which  must  be  provided  when  circuit 
breakers  are  used  instead  of  fuses.  The 
use  of  small  circuit  breakers  instead  of 

fuses  on  low-capacity  circuits  was  rec- 
ognized by  the  committee,  provided, 

however,  that  it  should  be  approved  for 
the  specific  purpose  before  being  used. 
Lead-covered  cable  must  be  used  for 
underground  service. 

The  use  of  a  flexible  cord  of  No.  18 

gage  copper  with  a  1/64-in.  rubber  in- 
sulation was  approved,  under  Article  6, 

Conductors.  All  key  sockets  of  the 
single-pole  type  will  have  to  break  the 
center  contact  instead  of  the  screw 
shell,  under  the  provisions  of  the  new 
code,  to  become  effective  Sept.  1,  1926. 
The  1925  Code  does  not  require  polarity 
identification,  but  if  it  is  used  the 
method  is  specified  as  consisting  of  a 
contrasting  braid  on  one  of  the  two  con- 

ductors, and  the  ground  wire  shall  be 
the  marked  wire. 

Inclosed  Apparatus. 
Article  8,  Automatic  Protection  of 

Circuits  and  Appliances,  provides  pro- 
tection in  design  or  location  of  all  live 

metal  parts.  This  is  another  step  toward 
fully  inclosed  apparatus  as  a  means  of 
protection  from  accidental  contact.  The 
15-amp.  maximum  fusing  of  branch  cir- 

cuits will  be  continued  as  no  demand 
has  developed  for  a  change.  Bare  wire 
will  be  permitted  for  a  ground  under 
Article  9,  Grounding,  when  the  ground- 

ing conductor  is  in  a  conduit  and 
bonded  to  the  ends  of  the  conduit.  The 
grounded  conductor  for  the  grounding 
of  equipment  may  be  of  copper  or  other 
metal  that  will  not  corrode  excessively 
under  the  conditions  that  exist.  The 
minimum  size  of  grounding  pipe  which 
will  be  permitted  is  also  specified  in  an- 

other section. 
Article  14,  Fixtures,  Lamp  Sockets 

and  Similar  Fittings,  describes  the 
methods  of  polarity  identification.  Fix- 

tures  will  have  to   be  grounded  under 

several  more  conditions  than  provided 
in  the  1923  Code.  The  remote  control 
of  the  switch  of  a  range  is  permitted  in 
Article  16,  Heating  Appliances.  As  the 
result  of  the  study  of  the  technical  sub- 

committee, some  changes  were  made  in 
Article  37,  Radio  Equipment.  Both  A 
and  B  batteries  must  be  fused  with  not 
more  than  a  15-amp.  fuse  at  or  near  the 
batteries.  This  was  the  most  import- 

ant change  in  this  section. 
Article  39,  Theaters,  Including  Mo- 

tion-Picture Houses,  was  changed  so 
that  exit-lighting  is  to  consist  only  of 
all  the  lights  necessary  properly  to 
illuminate  the  lobbies  and  other  por- 

tions to  which  the  public  has  access. 
This  change  was  necessary  because  of 
practical  difficulties  met  with  under  the 
1923  Code.  The  use  of  lightning  ar- 

resters in  Article  40,  Small  Isolated 
Plants,  was  held  up  pending  further 

study  by  the  committee.  The  use  of" static  condensers  as  equipment  was 
recognized  in  a  new  provision  in  Article 
50,  Systems  and  Voltages  Over  600 
Volts.  Tills  article  now  provides  some- 

thing specific  and  helpful  regarding  the 
safeguarding  of  high-tension  lines  en- 

tering properties  other  than  those  of 
central-station  companies. 

Lighting  Service  Bureau  an  Aid 
to  Salt  Lake  Contractors 

Tlie  lighting  service  bureau  of  the 
Rocky  Mountain  Electrical  Cooperative 
League  planned  an  average  of  13  jobs 
per  month  during  the  last  year;  of 
these,  an  average  of  8  jobs  per  month 
was  closed.  There  were  41  outlets  per 
job  in  the  average,  and  the  contractors 
received  an  average  price  of  $273.25  for 
the  wiring  and  equipment.  Of  the  92 
jobs  closed,  16  were  outside  of  Salt 
Lake  City,  the  remaining  76  were  Salt 
Lake  City  stores,  offices,  automobile 
service  stations,  and  churches.  Light- 

ing layouts  were  also  furnished  for  10 
residences. 

During  June,  which  was  the  busiest 
month  for  the  bureau,  16  installations, 
having  a  total  of  1,796  outlets,  were, 
planned.  Of  these,  15  jobs  were  closed, 
with  a  total  of  533  outlets  which 

amounted  to  $4,258.  Fourteen  installa- 
tions which  contained  563  outlets  were 

planned  during  March.  Of  these,  10' 
were  closed,  with  359  outlets,  and  ap- 

proximately $3,274  was  paid  to  the  con- tractors for  wiring  and  equipment. 
September  was  not  such  a  busy  month 
from  the  standpoint  of  the  number  of 
jobs  planned,  which  totaled  11  with 
2,082  outlets;  however,  6  jobs,  contain- 

ing 1,006  outlets,  were  closed,  front 
which  the  contractors   received   $4,825. 

Left,  serving  tables,  steam  table  and  coffee  urns  of  the  Anglo-London-Paris   Bank,  San   Francisco,- 
Calif.       Right,  ranges   and  broiler.      Note  back   shelf,   which   serves   as  warming  closet   for  dishes  ̂  

also  note  vents  built  over  ranges  and  broiler,  completely  eliminating  smoke  and  odors. 
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Architect  Has  Complete  Electric 
Home  Built  for  Himself 

Having  been  sold  on  the  advantages 
of  complete  electrification,  E.  L.  Snyder, 
an  architect  of  Sacramento,  recently 
completely  electrified  his  new  home  at 
1111  Forty-third  Street,  in  that  city. 

In  the  living  room  six  duplex  bracket 
outlets  have  been  installed  with  a  single 
switch  control,  in  addition  to  four  du- 

plex convenience  outlets  and  two  air- 
heater  outlets.  The  lighting  fixture  in 
the  living  room  as  shown  in  the  accom- 

panying picture,  consists  of  two  groups 
of  lamps,  one  group  being  controlled  by 
a  single-pole  switch  and  the  other  by 
two  three-way  switches.  The  living 
room  also  has  two  convenience  outlets, 
one  floor  plug  and  one  air-heater  out- 

let. Both  the  lower  and  upper  halls 
have  center  lights  controlled  by  two 
three-way  switches,  and  convenience 
outlets.  The  kitchen  is  equipped  with 
a  Standard  electric  range  and  a  Wesix 
water  heater  with  a  3-gallon  auxiliary 
compartment  and  a  24-gallon  boiler.  A 
combination  bath  and  dressing  room  is 
supplied  with  four  light  outlets,  a 
switch,  one  convenience  outlet,  and  an 
air-heater  outlet. 

The  other  rooms  in  the  home  all  con- 
tain a  goodly  number  of  lighting  out- 
lets, controlled  by  switches,  in  addition 

to  convenience  outlets  and  air-heater 
outlets.  A  total  of  nine  air-heater  out- 

lets have  been  installed,  twenty-two 
duplex  convenience  outlets,  twenty-nine 
lighting  outlets,  and  four  sets  of  three- 
way  switches;  in  addition  there  are  a 
number  of  single-pole  switches,  and  a 
bell  at  the  front  door  and  a  buzzer  at 
the  rear.     The  rear  terrace  has   been 

lighted,  producing  a  very  pleasing  ef- fect. 

The  home  was  built  by  the  Brier 
Construction  Company,  and  the  electri- 

cal wiring  and  fixtures  were  supplied 
by  the  Electric  Service  Company.  D. 
H.  McCulloch  of  that  company  was 
largely  responsible  for  selling  Mr.  Sny- 

der the  idea  of  complete  electrification 
of  homes  and  apartments. 

Mr.  Snyder  has  been  the  architect  on 
a  number  of  electrically  equipped  homes 
and  apartments  which  have  been  con- 

structed in  Sacramento  recently.  His 
personal  experience  with  the  success  of 
this  equipment  has  been  an  aid  to  him 
in  having  it  installed  by  the  owners. 

Victor  Lemogfc.  president  of  California  Electra- 
srists,  never  loses  an  opportunity  to  display  the 
symbol  of  the  organization.  Here  it  is  shown 
on  the  front  of  the  Phelan  Building,  Market 

Street,  San.  Francisco 

Lisle  E.  Bagwill  of  The  Electric  Shop, 
Morgan  Hill,  is  now  a  member  of  the 
California  Electragists. 

Electrical    Contractor   Advertises 
Through  Service  Bureau 

The  Spencer  Electric  Company  of 
Oakland  recently  has  affiliated  with  the 
Homeseekers'  Service  Information 
Bureau,  installed  by  Harry  C.  Knight 
of  that  city.  This  bureau  has  two  ob- 

jects: first,  to  sell  quality  building  ma- 
terial for  those  who  are  affiliated;  sec- 
ondly, to  place  the  buyer  in  touch  with 

the  buildings  erected  by  a  builder  of 
standing  who  buys  any  or  all  materials 
used  in  its  construction  from  such 

quality  dealers.  An  extensive  advertis- 
ing campaign  has  been  planned  to  run 

in  the  daily  press,  and  otherwise  to 
bring  the  prospective  buyer  into  direct 
contact  with  the  members  of  the 
bureau. 

This  is  a  concentrated  effort  to  show 
the  buying  public  quality  buildings  at 
the  most  reasonable  prices  obtainable. 
The  services  of  the  bureau  are  available 
to  any  reliable  builder  in  the  city.  The 
service  is  free  to  the  public  and  has 
proved  an  aid  to  seekers  of  homes, 
apartments  and  business  buildings.  The 
expense  of  providing  the  service  is  pro- 

rated among  the  participating  mem- 
bers in  proportion  to  the  value  of  the 

material  supplied  by  them  in  various 
installations.  The  advertising  of  the 
bureau  has  been  copyrighted  by  H.  S. 
Holmes,  who  is  handling  the  bureau.  He 
expects  to  develop  similar  bureaus  in 
other  localities. 

The  West  Adams  Electric  Shop,  oper- 
ated by  J.  C.  Crystal,  formerly  at  5210 

W.  Adams  Street,  Los  Angeles,  has 
moved  into  its  new  store  at  5222  W. 
Adams  Street. 
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BETTER   MERCHANDISING 

Motor  Story  Told  with  Aid  of  Traveling  Display 
General    Electric    Company    Presents    Information    Concerning 

New  Devices  at  Dealers'  Group  Meetings 
Striving  to  give  motor  dealers  a  bet- 

ter idea  of  the  general  characteristics 
of  new  developments  made  in  its  line  of 
motors  and  control  equipment,  the  Gen- 

eral Electric  Company  has  been  con- 
ducting a  series  of  "motor  meetings"  in 

the  southern  part  of  California.  These 
educational  gatherings  have  been  open 
to  dealers,  power  company  men  and  any 
other  persons  who  were  interested. 

The  meetings  have  been  addressed  by 
a  group  of  men  who  were  well  ac- 

quainted with  the  new  devices  of  the 
company.  In  delivering  their  talks 
dealing  directly  with  the  motors  and 
control  equipment  these  men  have  used 
stereopticon  views  to  illustrate  the 
points  they  wished  to  bring  out.  The 
merchandising  of  motors  also  was 
touched  upon  in  the  meetings,  and  for 
illustrating  the  idea  of  better  window 
displays  a  model  window  was  erected 
in  front  of  the  audience.  This  window 
was  of  the  portable  type  and  could  be 
knocked  down  for  transporting  from 
place  to  place. 

The  purpose  of  the  series  of  meet- 
ings was  really  twofold.  In  addition  to 

the  presentation  of  data  and  demon- 
stration of  new  developments  on  the 

motors  and  control  equipment,  the  com- 
pany also  desired  to  stimulate  the  mer- 

chandising of  these  devices.  In  this 
latter  connection  the  meetings  were  ar- 

ranged to  demonstrate  to  the  motor 
dealers  that  the  merchandising  of  elec- 

tric motors  need  not  be  in  the  least  un- 
attractive, but  on  the  other  hand  can 

be  done  with  a  great  deal  of  origin- 
ality and  distinctiveness. 

In  each  city  where  the  meetings  have 
been  conducted  the  General  Electric 
Company  man  in  charge  of  the  terri- 

tory has  acted  as  the  chairman  of  the 
meeting  and  has  made  all  preliminary 
arrangements.  The  principal  speakers 
have  been  secured  from  the  district 
office  and  were  men  who  have  special- 

ized in  particular  applications  of  the 
devices  under  discussion. 

The  recent  meeting  in  San  Diego  is 
typical  of  those  conducted  in  southern 
California  and  will  give  an  idea  of  the 
manner  in  which  the  information  was 
imparted  to  the  audience. 

Laying  the  foundation  for  effective 
sales  of  motors,  the  meeting  was 
6;^ened  by  a  survey  of  electrical  re- 

search as  conducted  by  the  laboratories 
of  the  General  Electric  Company.  In- 

troduced by  E.  M.  Ellis,  sales  agent  for 
the  territory,  S.  E.  Gates,  Los  Angeles 
district  manager,  brought  out  this  phase 
of  the  subject  in  his  discussion  on  "The 
Latest  Developments  of  the  Research 
Laboratories  of  the  General  Electric 

Company,"  with  a  brief  explanation  of 
the  policies  of  the  company.    The  gath- 

ering met  in  the  sales  display  room 
of  the  San  Diego  Consolidated  Gas  & 
Electric  Company  in  the  basement  of 
the  Electric  Building.  A  large  crowd 
of  contractors,  motor  and  appliance 
dealers,  electrical  engineers,  central 
station  representatives  and  representa- 

tives of  the  street  railway  company 
heard  the  talks  and  saw  the  display 
with  enthusiasm. 

J.  O.  Case,  assistant  manager  of  the 

Los  Angeles  office,  followed  Mr.  Gates' talk  with  a  brief  explanation  of  the 
policies  of  the  company. 

H.  C.  Hill,  motor  expert,  then  spoke 
of  the  recent  developments  made  by  his 
company  in  electric  motors.  He  used 
two  motors  to  show  the  points  described 
in  his  talk  and  further  illustrated  his 
ideas  by  the  showing  of  stereopticon 
slides.  Mr.  Hill  explained  the  superior 
features  of  the  new  motors,  giving  de- 

tailed descriptions  of  certain  important 

parts. H.  K.  Winterer,  control  specialist, 
next  took  up  an  improved  switch,  claim- 

ing for  it  greater  protection,  safety  and 
convenience  to  the  motor  operators.  He 
also  illustrated  his  talk  by  the  use  of 
stereopticon  slides  and  presented  a 
demonstration  of  a  control  box  which 
had  been  mounted  for  the  display. 

A.  L.  Spring,  representing  the  motor- 
merchandising  field,  spoke  of  the  pub- 

licity and  advertising  campaigns  being 
conducted  by  his  company  to  familiarize 
the  public  vnth  its  products,  with  es- 

pecial reference  to  motor  sales.  Then, 
to  demonstrate  that  even  a  window  dis- 

play of  electric  motors  can  be  attractive 
and  unique,  Mr.  Spring  drew  aside  the 
curtain  covering  a  model  window  in 
which  a  display  was  arranged. 
The  window  had  been  attractively 

dressed  witih  the  merchandising  cards 
and  display  matter  put  out  by  the 
company.  In  it  were  a  motor  and  con- 

trol box.  An  original  touch  was  added 
by  the  placing  of  a  push  button  on  the 
outside  of  the  merchant's  window.  Mr. 
Spring  showed  how  interested  window 
shoppers  might  touch  the  button  and 
start  the  motor  in  the  window,  demon- 

strating the  automatic-control  feature. 
A  motor,  taken  apart  and  each  salient 
feature  pointed  to  by  means  of  ribbons, 
was  also  a  feature  of  the  display. 

A.  E.  Holloway,  commercial  superin- 
tendent of  the  San  Diego  Consolidated 

Gas  &  Electric  Company,  concluded  the 
program  by  urging  dealers  to  give  the 
fullest  instructions  possible  to  those 
who  buy  motors.  The  importance  of 
fitting  the  right  sized  motor  to  each 
individual  plant  he  also  stressed  from 
the  central  station  standpoint,  contend- 

ing that  too  large  a  motor  for  a  given 
plant  caused  trouble  for  the  power  com- 

pany and  was  expensive  for  the  cus- 
tomer. 

The   portable    window    display   used   to    suggest   means    of    trimming    dealers'    windows. 
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"Window   display   of   manufacturer's   branch   office. 

Helping  the   Dealer  to    Sell    Lighting   Fixtures 
Moe-Bridges  Company  Maintains  Showrooms  to  Enable   Local 

Dealers  to  Display  Larger  Stock  of  Merchandise 

Developments  in  the  selling  of  fix- 
tures for  home  use  have  been  such  that 

at  the  present  time  customers  are  de- 
manding a  large  stock  of  fixtures  from 

which  to  make  their  selections.  In  a 
majority  of  cases  the  customer,  while 
having  some  definite  idea  as  to  the  type 
of  fixture  that  is  desired,  will  be  better 
satisfied  if,  before  making  the  final 
selection,  a  large  variety  of  types  is 
inspected. 

To  care  for  this  demand  is  at  times 
rather  difiicult  for  the  smaller  dealer 
who,  because  of  lack  of  space  and  stock, 
is  unable  to  show  all  the  fixtures  that 
the  customer  desires  to  see.  The  solu- 

tion which  is  accepted  by  the  dealer  is 
that  the  jobber,  from  whom  he  secures 
his  fixtures,  will  permit  him  to  use  the 
jobbing-house  display  room  for  showing 
fixtures  to  customers.  If  the  dealer 
happens  to  be  in  one  of  the  smaller 

cities  where  no  jobber's  stock  is  main- 
tained, this  avenue  is  closed  to  him  and 

of  necessity  he  must  carry  his  own 
stock  or  rely  upon  catalogs  to  sell  those 
fixtures  which  he  may  not  have  on 
hand. 

The  dealer  located  in  the  larger  cen- 
ter is  in  a  more  favorable  position  as 

he  may  take  his  customer  directly  to 

the  jobber's  display  room  and  there 
complete  the  sale.  Jobbers  are  not  the 
only  agency  maintaining  such  displays 
for  the  benefit  of  the  electrical  industry. 
Manufacturers  of  equipment  have  also 
established  offices  and  showrooms  that 
are  accessible  to  the  dealer.  In  a  ma- 

jority of  cases  these  showrooms  have 
been  fitted  up  in  keeping  with  the  char- 

acter of  equipment  on  display,  with  the 
result  that  many  of  them  are  extremely 
well  adapted  to  the  selling  of  high- 
priced  merchandise. 

An  example  of  the  aid  which  is  being 
given  fixture  dealers  is  that  offered  by 
the  Moe-Bridges  Company  in  San 
Francisco.  This  office  is  maintained  as 
a  direct  factory  branch  serving  the  ter- 

ritory west  of  Denver.  Wholesale  trade 
only  is  solicited,  and  a  ruling  of  B.  J. 
Wildman,  Pacific  Coast  manager,  pro- 

vides that  sales  shall  be  made  only  to 
dealers  who,  in  the  opinion  of  Mr.  Wild- 

man,  are  the  only  ones  entitled  to  the 
trade  discount. 

In  its  San  Francisco  office  the  Moe- 
Bridges  Company  has  established,  in 
addition  to  the  general  sales  offices,  a 
group  of  show  rooms  in  which  a  com- 

plete line  of  wall,  ceiling  and  portable 
fixtures  may  be  displayed.  There  are, 
in  all,  three  rooms  devoted  to  the  dis- 

playing of  fixtures  and  a  fourth  which 
contains  a  large  stock  of  glassware. 

All  of  the  fixtures  on  display  are 
placed  in  locations  that  will  permit  the 
best  possible  view  of  the  merchandise 
and  all  are  wired  for  service.  Gangs 
of  switches  on  the  walls  of  the  show- 

rooms enable  the  salesman  to  light  any 

fixture  that  he  may  desire  to  show  the 
customer.  In  order  that  the  fixture  dis- 

play may  be  up-to-date,  the  arrange- 
ment of  the  merchandise  is  being 

changed  constantly,  the  newer  pieces 
being  given  the  better  locations  in  the 
showrooms.  By  thus  changing  the  po- 

sitions of  the  fixtures  frequently  the 
display  does  not  become  a  stereotyped 
exhibit  but  always  presents  a  different 
appearance  to  the  customer  and  gives 
an  impression  of  the  large  size  of  the 
stock  maintained. 

These  display  rooms  are  open  to  the 
dealers  at  all  times,  thus  giving  them 
auxiliary  space  and  stock  which  they 
may  show  to  their  customers.  The  cus- 

tomer may  be  taken  directly  from  the 
dealer's  place  of  business  to  that  of  the 
manufacturer  and  there  may  be  shown 
whatever  fixture  he  fails  to  have  in 
stock.  The  interior  of  the  office  main- 

tained by  the  company  is  plainly  but  at- 
tractively finished.  Walls  have  been 

painted  in  a  light  cream  tone  and  fit- 
tings harmonize  perfectly.  Attractive 

window  displays  are  prepared  for  the 
show  windows  and  the  portable  lamps 
which  are  shown  are  changed  at  regu- 

lar intervals.  Ceiling  fixtures  of  va- 
rious types  are  often  used  in  the  dis- 
plays to  add  to  the  pulling  power  of 

the  windows. 

A  large  stock  of  lamps  and  glassware 
is  warehoused  by  the  company,  much  of 
this  stock  being  kept  on  the  premises. 
Storerooms  are  maintained  in  the  base- 

ment and  on  the  mezzanine  floor,  and 
the  shipping  and  receiving  room  is  in 
the  basement.  A  spraying  room  for 
doing  special  work  is  located  on  the 
mezzanine  floor. 

The  Broadway  Mercantile  Company,  ' specialists  in  the  merchandising  of 
washing  machines  and  vacuum  cleaners, 
has  moved  from  its  former  location  at 
847  N.  Broadway  to  2205  S.  Grand 
Avenue,  Los  Angeles,  where  it  has 
greater  display  space. 

Interior  of  fixture  showrooms  which  are  always  open  for  use  by  the  electrical  industry. 
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California  Electrical  Bureau 
Advisory  Board  Meets 

Plans  and  the  budget  for  June  Bride 
Week,  to  be  held  June  1-6,  were  dis- 

cussed by  the  Advisory  Board  of  the 
California  Electrical  Bureau  at  its 
meeting  held  at  the  Jonathan  Club  in 
Los  Angeles,  March  27.  It  was  decided 
that  a  new  set  of  posters  would  be  pre- 

pared to  stimulate  interest  in  the  sales 
campaign.  The  purpose  this  year  will 
be  to  focus  attention  on  the  first  week 
in  June,  and  in  addition  to  this  to  con- 

duct a  sales  campaign  from  May  15 
through  June.  Prizes  will  be  awarded 
for  the  best  decorated  windows  appear- 

ing during  June  Bride  Week.  In  con- 
nection with  tliis  discussion  it  was 

brought  out  that  the  idea  of  an  elec- 
trical June  Bride  Week  was  developed 

in  California  through  the  California 
Electrical  Cooperative  Campaign,  the 
predecessor  of  the  Bureau. 

The  electric  home  committee  pre- 
sented a  recommendation  which  pro- 

posed a  new  policy  to  be  followed  in  the 
manner  of  selecting  electric  heating  ap- 

paratus for  homes  to  be  displayed  un- 
der the  Bureau's  direction.  The  plan  as 

presented  and  adopted  provides  for  a 
new  method  of  selecting  electric  air 
heaters  when  these  are  to  be  of  the 
insert  type  and  are  to  be  permanent 
parts  of  the  home.  Under  the  new 
plan  when  insert  heaters  are  to  be 

used,  only  one  manufacturer's  heaters 
of  this  type  will  be  used  in  any  one 
home. 

The  type  of  heaters  to  be  used  will 
be  chosen  by  lot  before  the  home  is 
built.  As  each  manufacturer  is  awarded 
the  installation  in  a  home,  his  product 
will  be  removed  from  the  list  of  those 
which  have  not  been  used  and  the  heat- 

ers for  the  next  home  will  be  chosen 
from  those  manufacturers  who  have  not 
yet  had  the  opportunity  of  installing 
their  equipment.  As  soon  as  every 
manufacturer  who  desires  to  display  his 
product  shall  have  been  given  the  op- 

portunity to  do  so,  all  of  the  names  will 
be  grouped  again  and  selection  will  be 
made  from  the  entire  list.  The  old 
policy  of  selecting  individual  heaters 
by  lot  will  be  maintained  where  port- 

able heaters  are  to  be  used. 
The  report  of  the  electric  home  com- 

mittee was  presented,  showing  that  one 
home  had  been  exhibited  since  Jan.  1 
and  that  definite  plans  for  the  display 
of  seven  more  had  been  made.  The 
schedule  of  the  committee  calls  for  a 
total  of  twenty  electric  homes  in  Cali- 

fornia during  1925.  Following  the  com- 
mittee's report,  it  was  given  the  task  of forming  a  definite  policy  in  regard  to whether  or  not  the  Bureau  would 

sponsor  electric  homes  erected  by  in- 
dividual contractors  in  small  communi- 

ties. A  report  is  to  be  made  at  the  next 
meeting  of  the  Advisory  Bureau,  to  be 
held  in  San  Francisco  April  24-25. 

C.  L.  Chamblin  reported  to  the  board 
on  the  action  taken  by  the  Society  for 
Electrical  Development  in  relation  to 
the  institution  of  the  Read  Seal  wiring 
plan  in  California.  Definite  action  on 
the  plan  will  be  taken  in  the  near 
future. 
Among  those  present  at  the  meeting, 

which  was  presided  over  by  E.  E. 
Fisher,  chairman,  were: 

F.  J.  Airey,  W.  S.  Berry,  P.  H. 
Booth,  W.  F.  Brainerd,  C.  L.  Chamblin, 
H.  H.  Courtright,  C.  J.  Geisbush,  F.  E. 
Elser,  W.  L.  Frost,  H.  H.  Harper,  V.  W. 
Hartley,  C.  T.  Hutchinson,  Victor  Le- 
moge,  Charles  Listenwalter,  Walter 
Price,  K.  E.  Van  Kuran,  F.  H.  Wood- 

ward and  D.  E.  Harris. 

Denver   Franchise   Bid   Proposes 
Reduction  in  Rates 

A  reduction  in  rates  to  Denver  cus- 
tomers is  proposed  by  the  Public  Ser- 

vice Company  of  Colorado  according  to 
a  tentative  draft  of  the  new  twenty- 
year  franchise  which  was  presented  to 
city  officials  last  week. 

Details  of  the  rate  revision  have  not 
been  perfected,  according  to  reports, 
but  assurance  has  been  given  by  com- 

pany officials  that  a  reduction  of  5  per 
cent  in  electric  rates  and  10  per  cent  in 
gas  rates  will  become  effective.  The 
saving  to  customers  is  estimated  at 
1350,000  annually. 

It  is  proposed  that  rate  changes  in 
the  future  be  governed  by  the  cost- 
accounting  standard  of  the  federal  de- 

partment of  labor  whereby  a  barometer 
of  rates  is  created  by  striking  an  aver- 

age between  all  necessities  of  life  and 
the  salaries  of  paid  wage  earners.  The 
reduction  therefore  proposed  would  be 
merely  a  base  price  and  could  be  raised 
or  lowered  yearly  thereafter  by  the 
company  under  the  terms  of  the  pro- 

posed franchise. 
While  the  government  figure  estab- 

lished 149.7  as  the  base  price  last  year, 
the  Public  Service  company  will  con- 

sider 150  as  the  index  figure  on  which 
future  changes  may  be  based.  Under 
this  arrangement  the  rates  would  be 
figured  as  of  Jan.  1  each  year,  the 
change  to  be  made  effective  the  follow- 

ing April. 
Representative  business  men  have 

been  called  in  by  Mayor  Stapleton  of 
Denver  to  confer  on  the  franchise 
matter,  and  several  have  expressed  a 
desire  to  secure  an  expert  on  franchise 
matters  to  serve  as  special  counsel  for 
the  city.  It  is  understood  that  Henry 
E.  May,  city  attorney,  is  opposed  to 
the  tentative  franchise. 

Neither  the  city  nor  the  company 
has  taken  definite  action  on  the  pre- 

sentation of  the  franchise,  but  it  is  be- 
lieved generally  that  it  will  be  sub- 

mitted at  the  general  city  election 
May  19. 

West  Coast  Power  Company  Starts 
Operations  in  Northwest 

Headed  by  A.  Welch,  well  known 
among  utility  operators  of  the  North- 

west, the  West  Coast  Power  Company, 
a  Delaware  corporation,  was  organized 
in  December,  1924,  and  maintains  its 
general  office  at  1101  Gasco  Building, 
Portland.  Besides  Mr.  Welch,  president 
and  general  manager,  the  staff  of  offi^ 
cers  includes  Robert  T'.  Chambers,  Chi- 

cago, vice-president;  C.  F.  Cunningham, 
Newport,  Ore.,  secretary;  and  R.  H. 
Walton,  Chicago,  treasurer. 

The  company  has  acquired  the  entire 
assets  of  the  General  Light  &  Power 
Company,  serving  Newport  and  Toledo, 
Ore.,  and  near-by  beach  resorts,  and 
also  Shelton,  Wash.;  the  Waldport 
Lighting  Company,  serving  Waldport 
and  Bay  view,  Ore.;  the  Florence  Elec- 

tric Company,  serving  Florence,  Glen- 
ada,  Cushman  and  Acme,  Ore.;  and  the 
Shotey  Light  &  Power  Company,  serv- 

ing Reedsport  and  Gardner,  Ore. 
The  Newport  district  is  served  by 

power  purchased  from  the  Pacific 
Spruce  Corporation  mill  at  that  city;  at 
Waldport,  service  is  supplied  by  a  200- 
kw.  hydroelectric  plant  with  a  100-kw. 
diesel  engine  standby.  The  Florence 
property  has  two  diesel  engines  with  a 
total  capacity  of  200  kw.;  while  at 
Reedsport,  250  kw.  in  diesel  engines 
supplies  the  demand.  Plans  are  formu- lated for  the  immediate  connection  of 
the  Florence  and  Reedsport  properties 
by  a  22,000-volt  transmission  line  ap- 

proximately 31  miles  long,  and  the  in- 
stallation of  a  750-kw.  steam  plant  at 

Reedsport  is  also  planned  for  this  year. 
Later  the  company  contemplates  tying 
in  the  Newport  and  Waldport  proper- 

ties and  eventually  connecting  its  entire 
Oregon  system  by  a  line  from  Waldport 
to  Florence. 
The  Shelton,  Wash.,  property  is 

served  by  a  300-hp.  steam  plant  sup- 
plemented over  the  peaks  by  a  150-kw. 

hydroelectric  plant.  Arrangements  have 
been  made  by  the  West  Coast  Power 
Company  to  purchase  surplus  power 
from  the  Reed-Simpson  lumber  inter- 

ests and  the  McCleary  Lumber  Com- 
pany, both  with  large  mills  under 

construction  at  Shelton,  to  be  electri- 
cally driven  from  a  central  steam  power 

plant. Four-State  Columbia  River  Compact 
Authorized  by  Congress. — A  bill,  pre- 

viously passed  by  the  senate,  designed 

"to  permit  a  compact  or  agreement  be- 
tween the  States  of  Washington,  Idaho, 

Oregon  and  Montana  respecting  the  dis- 
position and  apportionment  of  the 

vvaters  of  the  Columbia  River  and  its 

tributaries  and  for  other  purposes," 
was  adopted  by  the  House  of  Represen- 

tatives on  March  3.  The  treaty  is  to  be 
entered  into  before  Jan.  1,  1927,  and  is 
to  cover  irrigation,  power,  domestic  and 

navigation  uses  of  the  river's  waters. 
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First  Unit  of   Seal  Beach   Plant 
Is  Nearing  Completion 

With  construction  work  ahead  of 
schedule,  the  first  unit  of  the  new  elec- 

tric station  being  erected  at  Seal  Beach 
by  Dwight  F.  Robinson,  Inc.,  for  the 
Los  Angeles  Gas  &  Electric  Corpora- 

tion steadily  is  nearing  completion.  The 
ultimate  capacity  of  the  entire  plant  is 
planned  to  be  288,000  hp., comprising  six 
units.  The  work  now  in  progress  con- 

sists of  buildings  sufficient  to  house 
two  turbo-generator  units.  One  of 
these  with  a  capacity  of  36,000  kva. 
is  expected  to  be  in  operation  not  later 
than  July  1,  1925.  This  unit  is  now 
about  three-fourths   completed. 

One  of  the  unusual  features  of  the 
plant  will  be  the  three  large  reinforced 
concrete  stacks,  each  375  ft.  in  height. 
The  stack,  which  will  serve  the  boilers 
of  the  first  two  units,  is  now  more  than 
two-thirds  finished.  The  steam  boilers 
are  of  Babcock  &  Wilcox  construction 
and  are  adapted  to  burning  either 
natural  gas  or  oil.  The  three  boilers  of 
the  first  unit  of  the  station  are  each 
capable  of  generating  175,000  lb.  of 
steam  per  hour  continuously  at  385  lb. 
gage  pressure.  These  are  reputed  to 
be  the  largest  units  on  the  Pacific  Coast. 
Each  boiler  will  be  equipped  with  a 
forced-draft  fan  which  will  draw  air 
from  out-of-doors  through  a  pre-heater. 
The  pre-heaters  will  use  heat  from  the 
stack  gases  that  is  ordinarily  wasted 
and  will  raise  the  incoming  air  to  300 
deg.  F.  Steam  from  the  boilers  will 
pass  through  superheaters  and  be 
raised  to  a  temperature  of  700  deg.  F. 
to  permit  the  greatest  steam  efficiency 
in  the  turbines. 

The  generator  is  of  a  new  type  of 
construction  recently  developed  by 
Westinghouse  engineers.  The  type  has 
been  used  successfully  for  a  number  of 
months  in  the  East,  but  the  one  being 
installed  in  the  Seal  Beach  Station  of 

the  Los  Angeles  Gas  &  Electric  Cor- 
poration is  the  first  of  its  kind  west  of 

Chicago. 
The  generator  turbine  has  a  maxi- 

mum capacity  of  48,000  hp.  and  an 
operating  speed  of  1,800  r.p.m.  It  re- 

quires 140  tons  of  steam  per  hour  to 
operate  it  at  full  load.  The  generator 
voltage  is  13,200  volts.  Transformers 
will  raise  this  to  110,000  volts  for 
transmission  over  a  steel  tower  line  ap- 

proximately 24  miles  to  Los  Angeles. 

A  new  substation  is  to  be  built  as  close 
as  possible  to  the  system  load  center  to 
distribute  the  power  from  the  new 

plant. 
Emergency  Act  Provides  for  Tax 

on  Utility  Earnings 
As  a  piece  of  emergency  legislation 

designed  to  help  supply  a  deficiency  of 
funds  from  taxes  available  to  meet  the 
state  budget  in  the  coming  biennial  pe- 

riod, the  Oregon  State  Legislature  has 
passed  an  act  providing  that  each  public 
utility  and  railroad  operating  in  the 
state  pay  a  tax  based  on  the  amount  of 
annual  gross  revenue  of  such  utility 
or  railroad.  The  act  is  temporary  in 
character  and  automatically  expires  at 
the  end  of  the  current  biennial  period. 
The  money  so  raised  is  to  go  into  tne 
general  fund  of  the  state. 

The  tax,  which  is  payable  annually 
at  the  time  of  filing  with  the  Public 
Service  Commission  of  Oregon  the  an- 

nual financial  statement,  or  report  re- 
quired by  law,  is  in  the  form  of  a  cer- 

tain fee,  not  a  percentage,  graduated 
upwards  as  the  gross  earnings  of  the 
individual  company  fall  within  certain 
defimite  limits.  For  instance,  there  are 
twelve  different  fees  ranging  from  $10 
in  the  case  of  the  company  having  an- 

nual earnings  of  less  than  $5,000,  to  a 
fee  of  $3,000  in  the  case  of  the  com- 

pany having  earnings  in  excess  of 
$6,000,000.  The  act  will  raise  about 
$40,000  annually  or  $80,000  in  the  bi- 

ennial period. 

New    Corporation    Formed     to    Dis- 
tribute   Ohio    Vacuum    Cleaners. — The 

Easy  Electric  Housekeeping  Corpora- 
tion is  the  name  of  a  new  concern  in 

San  Francisco  recently  incorporated  by 
W.  A.  Hawley,  formerly  Pacific  Coast 
representative  of  the  Hoover  Suction 
Sweeper  Company,  and  J.  Lee  Richards, 
formerly  Western  sales  manager  for 
the  Syracuse  Washing  Machine  Cor- 

poration. Mr.  Hawley  is  president  and 
general  manager,  and  Mr.  Richards 
vice-president  and  treasurer  of  the  new 
company,  which  will  act  as  Pacific 
Coast  distributors  for  the  United  Elec- 

tric Company,  Canton,  Ohio,  manufac- 
turers of  the  Ohio  vacuum  cleaner.  The 

firm  is  incorporated  for  $100,000  and  is 
a  close  corporation.  Sales  headquarters 
have  been  established  at  1003  Market 
Street. 

Legislatures  Discuss  Approval  of 
Colorado  River  Pact 

Approval  of  the  Colorado  River 
Compact  was  given  by  the  legislature  of 
Arizona  when  a  concurrent  resolution, 
containing  certain  reservations  concern- 

ing the  allocation  of  water  between  the 
lower  basin  states  of  Arizona,  Cali- 

fornia and  Nevada,  was  passed  on 
March  11.  According  to  the  resolution 
passed  by  the  Arizona  legislature,  it 
must  be  accepted  and  approved  by  the 
legislatures  of  California  and  Nevada 
by  March  15,  1927.  On  March  24  Gov. 
G.  W.  P.  Hunt  vetoed  the  resolution. 

The  reservations  included  in  the  Ari- 
zona approval  of  the  Colorado  River 

Compact  in  relation  to  the  apportion- 
ment of  the  water  of  the  Colorado  pro- 

vide that:  (1)  to  Nevada  shall  be  al- 
loted  out  of  the  apportionment  to  the 
lower  basin  all  of  the  water  which  rea- 

sonably can  be  applied  within  the  state 
to  domestic  and  agricultural  uses;  (2) 
the  remainder  of  the  water  apportioned 
to  the  lower  basin  is  to  be  divided 
equally  between  the  states  of  Arizona 
and  California,  for  application  to  do- 

mestic and  agricultural  uses  in  each 
state;  (3)  the  right  of  the  lower  basin 
to  increase  its  beneficial  use  of  water 
from  the  Colorado  by  1,000,000  acre-ft. 
per  year  shall  accrue  to  Arizona  solely, 
provided  that  this  right  shall  exhaust 
Arizona's  claim  to  the  waters  of  the 
Colorado  River  system  entering  the 

Colorado  within  Arizona  below  Lee's 
Ferry;  (4)  water  to  be  delivered  to 
Mexico  shall  be  apportioned  first  from 
the  surplus  flow  of  the  Colorado  over 
and  above  that  apportioned  to  the  upper 
and  lower  basins,  and  if  a  greater 
quantity  is  required  the  burden  of  sup- 

plying the  water  as  regards  the  lower 
basin  states  shall  be  in  proportion  to 
the  apportionment  of  the  water  as- 

signed to  the  three  states  as  in  (1) 
and  (2)  above. 

A  legislative  commission  to  negotiate 
with  similar  commissions  from  Cali- 

fornia and  Nevada  was  authorized  in 
the  resolution. 

While  the  discussion  on  the  ratifica- 
tion of  the  original  seven-state  com- 
pact has  been  considered  by  Arizona, 

the  other  six  states  interested  in  the 
development  of  the  Colorado  River  have 
been  considering  the  ratification  of  the 
compact  as  a  s  i  x-s  t  a  t  e  agreement 
(Journal  of  Electricity,  March  15,  1925, 
p.  222).  The  resolution  to  make  the 
Colorado  River  Compact  binding  upon 
the  signatory  states  when  six  states 
shall  have  ratified  it,  as  proposed  by 

Colorado,  has  been  accepted  by  Colo- 
rado, Wyoming  and  Utah.  A  similar 

resolution  with  the  reservation  that  to 
make  its  ratification  valid  the  federal 

government  provide  storage  in  the  up- 
per basin  of  the  Colorado  has  been 

passed  by  the  California  assembly  and 
will  be  considered  by  the  senate  in  the 
near  future. 

Recent  view  of  Seal  Beach  plant  of  the  Los  Angeles  Gas  &  Electric  Corporation 

Great     Northern    Railway    to    Start 
Electrification    of    Western    Division. — 
Initial  steps  toward  the  electrification 

of  the  Great  Northern  Railway's  line 
across  the  Cascade  Mountains  in  Wash- 

ington have  been  taken  by  the  com- 
pany in  moving  the  terminal  for  the 

transfer  of  through  freight  from  Sky- 
komish  to  Everett.  The  first  section  to 
be  electrified  will  be  that  between  Sky- 
komish  and  Tye,  on  the  western  slope 
of  the  mountains.  The  greater  part  of 
the  preliminary  and  location  work  has 
been  completed. 
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Power  Company,  The  Washington 
Water  Power  Company,  the  Pacific 
Power  &  Light  Company  and  the  North- 

western Electric  Company.  Several 
routes  are  under  consideration,  and  no 
decision  has  been  reached. 

Guy  W.  Talbot  to  Head  Northwestern  Electric  Co. 
New  Board  of  Trustees  Elects  Officers  and  Transfers  Executive 

Headquarters  from  San  Francisco  to  Portland 

Following  the  purchase  of  the  North- 
western Electric  Company,  Portland,  by 

American  Power  &  Light  Company  in- 
terests, (Journal  of  Electricity,  March 

1,  1925,  p.  184)  the  annual  meeting  of 
tile  stocicholders  of  the  Northwestern 
Electric  Company  held  at  Vancouver, 
Wash.,  March  18,  1925,  resulted  in  the 
election  of  the  following  to  the  board 
of  trustees:  Guy  W.  Talbot,  John  A. 
Laing  and  Emery  Olmstead,  Portland; 
M.  M.  Connor,  Vancouver,  and  Herbert 
Fleishhacker,  San  Francisco.  Of  the 
old  board,  the  members  that  retire  are 
Mortimer  Fleishhacker,  A.  N.  Baldwin 
and  R.  E.  Wallace,  San  Francisco. 

On  the  same  day  the  new  board  met 
and  elected  the  following  officers:  Guy 
W.  Talbot,  president;  John  A.  Laing, 
vice-president;  L.  T.  Merwin,  vice- 
president;  George  L.  Myers,  assistant 
to  the  president;  C.  W.  Piatt,  secretary 
and  treasurer,  and  A.  N.  Cudworth,  as- 

sistant secretary  and  assistant  treas- 
urer. Messrs.  Talbot,  Laing,  Myers 

and  Piatt  hold  the  same  positions  in  the 
Pacific  Power  &  Light  Company  and 
the  Portland  Gas  &  Coke  Company, 
other  American  Power  &  Light  Com- 

pany properties  in  the  Northwest,  while 
Messrs.  Merwin  and  Cudworth  retain 
the  same  positions  that  they  have  held 
with  the  Northwestern  Electric  Com- 
pany. 

The  preferred  stock  selling  activities 
of  the  Northwestern  company  will  be 
carried  on  by  the  investment  depart- 

ment that  handles  the  preferred  stock 
sales  of  the  Pacific  company  and  Port- 

land Gas  company,  under  the  direction 
of  the  present  manager  of  that  depart- 

ment, S.  E.  Skelley.  Under  these 
changes  in  organization,  which  are  all 
that  thus  far  are  contemplated,  each 
company  retains  its  individual  identity, 
the  principal  effect  of  the  purchase 
being  the  moving  of  the  executive  head- 

quarters of  the  Northwestern  Electric 
Company  from  San  Francisco  to  Port- 
land. 

Mr.  Talbot  has  announced  two  im- 
portant matters  of  policy  bearing  on 

the  future  construction  program  of  the 
allied  companies.  These  long  have  had 
a  physical  inter-connection  across  the 
Columbia  River  between  the  Powerdale 
plant  of  the  Pacific  company  on  the 
Hood  River  in  Oregon  and  the  Condit 
plant  of  the  Northwestern  company  on 
the  White  Salmon  River  in  Washington. 
The  first  of  these  is  that  the  needs  and 
the  power  production  facilities  of  both 
companies  will  be  studied  jointly  be- 

fore proceeding  with  any  development 
of  additional  generating  capacity.  It  is 
generally  understood  that,  when  this 
development  is  undertaken,  it  will  be 
probably  either  on  the  Lewis  River  in 
Washington  at  a  site  controlled  by  the 
Northwestern  company,  or  on  the 
Deschutes  River  in  Oregon  at  a  site 
controlled  by  the  Pacific  company. 

The  other  announcement  is  that  plans 
are  being  formulated  for  the  construc- 

tion of  a  transmission  line  connecting 
the  tied-in  power  systems  of  the  two 
companies  adjacent  to  the  Columbia 
River  with  the  Yakima-Walla  Walla 
power  system  of  the  Pacific  company  in 
eastern  Washington.  When  this  line  is 
built,  there  will  be  an  unbroken  trans- 

mission line  from  western  Montana  to 
Portland  over  the  lines  of  the  Montana 

Removal  of  Commission  Control 
of  Utility  Rates  Sought 

The  Los  Angeles  city  council  is  seek- 
ing the  cooperation  of  other  cities  and 

tovjrns  of  California  in  a  movement  to 
take  the  control  of  rates  of  public 
utilities  out  of  the  hands  of  the  Cali- 

fornia Railroad  Commission.  To  that 
end  the  following  resolution,  intro- 

duced by  Fred  C.  Wheeler,  councilman, 
was  adopted  at  a  meeting  of  the  council 
held  Feb.  10,  1925: 
WHEREAS,  Great  dissatisfaction  exists  in  Los 

Angeles  and  the  state  at  large,  over  many  de- 
cisions of  the  State  Railroad  Commission, 

wherein  great  public  utilities  corporations,  such 
as  electric  companies,  gas,  water  and  telephone 
companies,  have  been  granted  rates  which  the 
public  believe  to  be  out  of  proportion  to  the 
service  rendered,  as  instanced  by  their  late  de- 

cision in  which  they  granted  the  Southern  Cali- 
fornia Telephone  Company  heavily  increased 

rates  for  an  inferior  and  unsatisfactory  service, 
and 

WHEREAS,  These  decisions  are  coming  with 
frightful  regularity,  and  if  continued,  the  peo- 

ple will  be  heavily  handicapped  by  these  in- 
tolerable   increases.      Therefore    be    it 

RESOLVED,  That  this  city  invite  other  cities 
and  towns  to  join  us  in  presenting  to  the  Legis- 

lature such  measures  as  will  allow  the  people 
of  the  state,  including  cities  and  towns,  to  set 
the  rates  to  be  charged  for  gas,  water,  elec- 

tricity and  telephones,  to  the  end  that  fair  and 
equitable   rates   be   maintained. 

Copies  of  this  resolution  have  been 
mailed  to  various  towns  and  munici- 

palities; 

Power-Irrigation  Development 
Planned  in  California 

At  a  joint  meeting  of  the  boards  of 
directors  of  the  Oakdale  and  the  South 
San  Joaquin  Irrigation  Districts  held 
in  Manteca,  Calif.,  March  18,  it  was  de- 

cided to  take  immediate  steps  to  ask 
the  State  Bond  Commission  to  ratify  an 
agreement  made  last  January  by  the 
two  districts  with  the  Pacific  Gas  and 
Electric  Company,  San  Francisco,  as 
lessor  of  the  Sierra  &  San  Francisco 
Power  Company.  Under  the  terms  of 
this  40-year  contract,  the  irrigation 
districts  will  build  a  reservoir  at  Me- 
lones  on  the  Stanislaus  River  in  Cala- 

veras County  to  impound  about  100,000 
acre-ft.  of  water.  The  power  company 
will  build  a  power  plant  of  30,000-kva. 
capacity  to  cost  approximately 
$1,500,000  and  will  pay  the  irrigation 
districts  approximately  $125,000  a  year 
for  forty  years  for  the  water  used  from 
the  proposed  reservoir.  Any  surplus 
over  storage  requirements  will  go  to 
the  power  company.  It  is  believed  that 
the  yearly  payments  will  be  sufficient  to 
pay  the  interest  on  the  $2,200,000  bond 
issue,  which  will  be  necessary  for  the 
construction  of  the  dam  and  to  pay  off 
the  bonds  at  the  end  of  forty  years. 
Plans  call  for  the  issuance  of  $1,100,000 
in  bonds  by  each  district,  and  petitions 
will  be  circulated  at  once  to  secure  the 
signatures  necessary  for  submission  of 
the  matter  to  the  people  at  an  election. 
Construction  of  the  dam  and  power 
plant  is  expected  to  begin  upon  ratifica- 

tion of  the  bond  issue. 

Associated  Manufacturers  of  Electri- 
cal Supplies  to  Meet  in  June. — The  an- 

nual meeting  of  the  Associated  Manu- 
facturers of  Electrical  Supplies  will  be 

held  at  Hot  Springs,  Va.,  during  the 
week  beginning  June  8. 

B.  C.  Company  May  Extend  Trans- 
mission System  to  Serve  Vancouver 

Island  Cities. — The  cities  of  Duncan  and 
Ladysmith,  and  the  Nanaimo  Heat  & 
Power  Company,  Nanaimo,  B.  C,  all  on 
Vancouver  Island,  have  entered  into 
negotiations  with  the  British  Columbia 
Electric  Railway  Company,  Ltd.,  for 
the  purchase  of  electric  energy.  The 
latter  company  now  is  investigating  the 
possibilities  in  the  several  cities,  with  a 
view  to  installing  a  66,000-volt  trans- 

mission system.  The  cost  of  the  sys- 
tem, it  is  said,  would  be  in  the  neighbor- 
hood of  half  a  million  dollars. 

Artist's  drawing  of  Exchequer  Dam  and  power  house  of  the  Merced  Irrigation  District,  on  the 
Merced  Kiver,  in  the  tenter  of  the  San  Joaquin  Valley,  California.  The  dam  is  to  be  310  ft.  high, 
and  the  installed  capacity  of  the  plant  will  be  30,000  kw.     It  is  expected  that  the  pi^oject  will  be 

completed  by  May,  1926. 
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Five  Western  Utilities   Share  in 
$22,948,000  Budget 

A  total  of  $22,948,000  will  be  ex- 
pended for  construction  during  1925  on 

the  public  utility  properties  controlled 
by  the  Standard  Gas  &  Electric  Com- 

pany, according  to  a  recent  announce- 
ment of  H.  W.  Fuller,  vice-president  in 

charge  of  engineering  and  construction, 
Byllesby  Engineering  &  Management 
Corporation. 

Western  companies  for  which  con- 
struction plans  have  been  made  and  the 

improvements  contemplated  for  each 
follow: 

San  Diego  Consolidated  Gas  &  Elec- 
tric Company — Construction  of  an  in- 
take tunnel  and  screen  house  for  con- 

denser and  boiler  feed  system,  pre- 
liminary to  installation  of  a  20,000-hp. 

turbo-generator;  extensions  to  under- 
ground distributing  system;  installation 

of  additional  switching  facilities  in 
power  stations  and  substations. 

Western  States  Gas  &  Electric  Com- 
pany, Stockton,  Calif. — Installation  of 

additional  transformers  and  switching 
facilities  in  Station  A;  improvements 
to  substations  in  Stockton,  Lodi,  Alta- 
ville  and  Elk  Grove,  and  to  gas  plant 
and  garage  in  Stockton;  installation  of 
additional  switching  and  transformer 
facilities  at  Richmond  substation,  and 
of  spare  transformers  at  Eureka  and 
Trinity  River  plants. 
Mountain  States  Power  Company, 

Albany,  Ore. — Building  of  new  66,000- 
volt  transmission  lines  between  Albany 

and  Springfield  via  Corvallis,  and  be- 
tween Independence  and  Salem,  with 

necessary  switching  facilities  at  term- 
inals and  intermediate  points. 

Southern  Colorado  Power  Company, 

Pueblo— Building  of  a  60,000-volt  60- 
cycle  transmission  line  between  Pueblo 
and  Canon  City  to  facilitate  exchange 
of  power  between  plants  at  those  points, 
with  necessary  changes  in  substation 
facilities;  extensive  improvements  to 

transmission  lines  in  the  La  Junta- 
Rocky  Ford  district. 

Coast  Valleys  Gas  &  Electric  Com- 
pany, Salinas,  Calif.— Construction  of 

a  new  substation  in  that  city,  designed 

to  take  care  of  local  distribution  as  well 

as  incoming  66,000-volt  transmission 

lines;  improvements  to  gas  plants  at 
Salinas  and  Monterey.  (Journal  of 

Electricity,  March  15,  p.  224.) 

Nation-wide   Industrial   Lighting 

Campaign  Plan  of  N.E.L.A. 
A  nation-wide  industrial  lighting 

campaign  will  be  carried  on  in  the  fall, 
according  to  plans  made  at  a  meeting 
March  17  at  the  National  Electric  Light 

Association's  headquarters  m  New  York 

called  by  J.  F.  Becker  of  the  United 

Electric  Light  &  Power  Company  of 

that  city  and  chairman  of  the  indus- 

trial lighting  committee  of  the  Com- 
mercial National  Section.  Forty-seven 

representatives  of  central  stations, 

manufacturers  and  national  organiza- tions were  present. 

An  executive  committee  consisting  of 

J.  F.  Becker,  chairman;  G.  M.  Moore, 
treasurer;  L.  H.  Rosenberg,  secretary; 
and  five  others  will  direct  the  Industrial 

Lighting  Activity,  and  a  committee  of 

from  twenty-five  to  thirty  representa- 
tives of  all  branches  of  the  electrical 

industry  interested  in  industrial  lighting 
and  of  other  industries  interested  in 

better  and  safe  production  in  manufac- 

turing plants  will  be  appointed  by  Mr. 
Becker  to  carry  out  the  program  out- 

lined. A  committee  chairman  will  be 
appointed  for  each  of  the  twelve  geo- 

graphical divisions  of  the  National 
Electric  Light  Association. 
A  plan  book  detailing  the  complete 

campaign  will  be  distributed.  Accord- 
ing to  the  plan  endorsed,  an  advertis- 
ing campaign  will  be  conducted  in  na- 

tional, business  and  industrial  maga- 
zines in  order  to  interest  plant  execu- 

tives in  better  industrial  lighting  and  to 
assist  local  groups  in  the  industrial 
cities  in  their  efforts  to  stimulate  the 
use    of    better    plant    lighting.      Local 

Santa    Paula    Man    Is    Awarded 
Resuscitation  Medal 

J.  M.  Buswell,  designated  by  Samuel 
Insull  as  his  personal  representative, 
was  the  guest  of  honor  at  the  annual 
meeting  of  the  Chamber  of  Commerce, 
Santa  Paula,  Calif.,  Jan.  16,  when  he 
awarded  to  C.  G.  Gaertner  the  Insull 
gold  medal  for  resuscitation. 

On  Nov.  15,  1923,  K.  E.  Kincaid  was 
doing  some  work  in  the  Santa  Paula 
substation  of  the  Southern  California 

Edison  Company  when  he  lost  his  foot- 
ing and  came  in  contact  with  a  15,000- 

volt  bus-bar.    Mr.  Kincaid  immediately 
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Certificate     of     Insull     medal 
award,    Insull    gold    medal    and 
C.    G.   Gaertner   receiving   medal 

from  J.  M.  Buswell 

groups  will  consist  of  existing  electrical 
leagues,  or  committees  may  be  formed 
by  local  members  of  the  electrical  in- 

dustry to  carry  on  the  work. 
In  addition  to  the  national  advertis- 

ing, direct-mail  material  consisting  of 
several  broadsides  to  be  mailed  to  pros- 

pects will  be  furnished  the  local  groups; 
lecture  and  demonstration  service  will 
be  provided  and  men  sent  into  the  field 
to  assist  in  the  solving  of  local  prob- 

lems. The  national  committee  will 

supply  also  suggestions  for  local  news- 
paper advertising;  for  demonstrations 

of  the  proper  equipment  for  factory 
lighting;  for  laying  out  model  industrial 
plants;  and  for  planning  actual  speci- 

fications for  the  relighting  of  such 

plants. Expenses  of  the  national  advertising 
and  organizational  work  will  be  borne 
by  manufacturers  of  reflectors,  lamps 
and  similar  equipment.  The  costs  of  the 
local  campaign  will  be  taken  care  of  by 
the  local  groups. 

became  unconscious  and  appeared  to  be 
dead.  Mr.  Gaertner  immediately  set 

about  using  the  Schaefer  prone-pres- 
sure method  of  resuscitation  and,  after 

ten  minutes  of  doubt,  signs  of  life  ap- 
peared. Soon  after  Mr.  Kincaid  was 

breathing  naturally  and  was  trans- 
ported to  the  hospital  where  he  was 

treated  for  burns. 
The  case  was  cited  to  the  National 

Electric  Light  Association,  which  is  au- 
thorized by  Mr.  Insull  to  make  these 

awards. 

Prizes   for   Sales    Helps    Suggestions 
Announced. — The  United  Electric  Com- 

pany, Canton,  Ohio,  has  announced  a 
prize  contest  in  which  $1,000  in  cash 
prizes  will  be  awarded  to  dealers  for 
suggestions  on  dealer  or  sales  helps 
that  the  dealer  believes  will  be  most 
helpful  in  stimulating  sales.  The  aim 
of  the  contest  is  to  secure  sales  helps 
which  the  dealer  can  and  will  use  in  in- 

creasing his  sales. 
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Permits  Covering  Western   Sites 
Granted  by  Commission 

A  preliminary  permit  for  one  and  a 
half  years  has  been  granted  by  the 
Federal  Power  Commission  to  the  El 
Dorado  Power  Company,  San  Francisco, 
■covering-  a  proposed  hydroelectric  power 
project  at  China  Flats  site  on  the  Silver 
Fork  of  the  South  Fork  of  American 
River,  in  El  Dorado  County,  Calif.  The 
project,  which  is  located  entirely  on 
public  lands  within  the  El  Dorado  Na- 

tional Forest,  will  be  developed  in  three 
steps.  At  first  only  the  natural  flow 
of  Silver  Fork  as  modified  by  existing 
storage  of  Twin  and  Silver  Lakes  will 
be  utilized.  As  the  demand  for  power 
increases,  the  storage  capacity  of  Silver 
Lake  reservoir  vrill  be  increased  from 
5,000  to  25,000  acre-ft.;  finally  a  dam 
forming  7,500  acre-ft.  of  storage  on 
Silver  Fork  will  be  constructed,  accord- 

ing to  plans  outlined.  The  capacity  of 
the  site  is  estimated  at  7,000  hp. 

The  Southern  Colorado  Power  Com- 
pany, Pueblo,  has  been  granted  a  three- 

year  preliminary  permit.  This  covers 
a  proposed  hydroelectric  power  project 
on  Grape  Creek,  a  tributary  of  Arkan- 

sas River  in  Fremont  and  Custer 
Counties  near  Canyon  City,  West  Cliff 
and  Silver  Cliff,  Colo.  The  develop- 

ment, as  planned,  provides  for  two 
reservoirs.  The  first,  which  will  be 
formed  by  the  construction  of  a  dam 
about  6  miles  below  West  Cliff,  will 
have  a  capacity  of  97,000  acre-ft.  and 
be  connected  by  a  conduit  about  12,000 
ft.  long  to  a  power  house  downstream 
designed  to  generate  about  7,500  hp.  at 
a  900-ft.  head.  The  second  reservoir 
will  be  formed  by  a  dam  6  miles  above 
the  mouth  of  Grape  Creek.  It  will  store 
about  15,000  acre-ft.  of  water  and  will 
be  connected  by  an  8,000-ft.  conduit  to 
a  power  house  of  about  6,000-hp.  ca- 

pacity at  a  700-ft.  head. 

California  Electrical  Bureau 
Presents  Annual  Report 

The  annual  report  of  the  California 
Electrical  Bureau,  formerly  the  Cali- 

fornia Electrical  Cooperative  Campaign, 
has  been  published  and  distributed  to 
the  membership  of  the  association.  The 
report,  which  is  the  seventh  of  its  kind, 
also  contains  an  historical  record  of  the 
organization.  Included  in  the  1924  re- 

port are  data  on  the  activities  of  the 
association  during  the  past  year.  This 
report  covers:  the  Adequate  Wiring 
Program;  the  Better  Illumination 
Program;  and  the  Sales-Stimulation 
Program. 

Under  the  wiring  program  plans  for 
a  large  number  of  homes  were  super- 

vised, and  a  considerable  quantity  of 
the  model  vnring  plans  were  distributed 
to  interested  parties.  Cards  bearing  the 
inscription,  "This  Home  Is  Equipped 
with  Electrical  Convenience  Outlets" 
were  placed  on  homes  in  the  course  of 
construction  that  had  one  or  more 
convenience  outlets. 

Six  electric  homes  were  displayed 
under  the  auspices  of  the  Bureau,  and  it 
assisted  in  the  exhibiting  of  several 
others. 

To  stimulate  better  lighting  an  indus- 
trial lighting  exhibit  was  maintained  in 

the  Los  Angeles  Chamber  of  Commerce 
and  was  demonstrated  to  266  industrial 
plant  superintendents.  The  portable 
window  lighting  exhibit  was  shown  in 
several  different  cities  throughout  Cali- 

fornia. A  number  of  plans  for  lighting 
were  laid  out  and  surveyed  by  the 
Bureau,    witih   the    result    that    better 

lighting  was  installed  in  the  buildings. 
The  Bureau  also  served  as  the  distribut- 

ing organization  of  the  Better  Home 
Lighting   Contest   material. 

June  Bride  Week  was  sponsored  by 
the  Bureau  as  the  principal  activity 
under  the  sales-stimulating  program. 
Material  assisting  dealers  to  call  the 
attention  of  the  public  to  the  appro- 

priateness of  electrical  gifts  for  the 
June  bride  was  prepared  and  distributed 
free.  Eleven  cash  prizes  aggregating 
$100  were  distributed  among  the  dealers 
having  the  best  window  displays  for  the 
week.  Newspaper  advertising  calling 
attention  to  June  Bride  Week  appeared 
in  150  papers  throughout  the  state. 
During  the  Christmas  season  of  1924 
the  Bureau  staff  assisted  dealers  in  dis- 

playing merchandise  through  the  use  of 
manufacturers'  sales  helps.  No  material 
was  prepared  by  the  cooperative  organ- 

ization for  the  Christmas  trade. 
Plans  for  1925  include  the  erection 

and  display  of  twenty  electric  homes 
within  the  state.  At  the  present  time 
one  of  these  has  been  exhibited  already, 
and  six  more  are  definitely  scheduled. 
Those  for  which  arrangements  have 
been  made  are  as  follows:  Santa  Bar- 

bara, April  15-25;  El  Centro,  May  1-10; 
San  Francisco  and  Los  Angeles,  May 
10-17  (in  conjunction  with  Better 
Homes  Week);  San  Diego,  May  (date 
not  definite) ;  Santa  Cruz,  July  17-26.  A 
home  at  Sierra  Madre,  open  from  Jan. 
29  to  Feb.  4,  was  visited  by  3,500 

people. Thirteen  more  homes  will  be  opened 
during  the  coming  year.  They  will  be 
located  at  points  where  the  best  con- 

nections can  be  made.  Negotiations 
now  are  being  conducted  in  the  follow- 

ing cities:  Santa  Ana,  Monrovia,  Long 
Beach,  Redlands,  Alhambra,  San  Ber- 

nardino, Pomona,  Bakersfield,  Fresno, 
Stockton,  Modesto,  San  Luis  Obispo, 
Petaluma,  Chico,  Marysville,  Eureka, 
and  in  San  Mateo  and  Marin  Counties. 
The  budget  for  the  coming  year 

shows  that  $50,000  will  be  necessary  to 
carry  on  the  work  planned.  Manufac- 

turers, jobbers  and  contractors  will  be 
solicited  for  $20,000  of  this,  the  balance 
to  be  subscribed  by  the  central  station 
companies  and  retailers. 

Electrical   Jobbing   House   Opens 
New  Establishment  in  Oakland 
The  Union  Electric  Company  has  re- 

cently been  incorporated  in  Oakland 
and  has  established  an  electrical  supply 
jobbing  house  at  121-123  Tenth  Street. 
The  company  has  a  complete  stock  of 
wiring  materials  and  supplies  and  will 
serve  the  electrical  contractor-dealers 
of  central  California.  Some  of  the  bet- 

ter known  material  to .  be  stocked  will 
include  Wiremold,  Buckeye  conduit, 
T.  V.  externally  operated  switches. 
Pass  &  Seymour  schedule  material,  and 
Wheeler  R.  L.  M.  reflectors.  F.  G.  Boos- 
kirk  is  president  of  the  concern.  He 
was  formerly  western  manager  for  Al- 

bert Wahle  Company,  and  has  been  in 
the  electrical  industry  since  1912.  Frank 
H.  Mills,  secretary-treasurer,  was  form- 

erly with  Allied  Industries,  Inc.,  San 
Francisco;  for  twelve  years  prior  to 
that  he  was  with  the  Electric  Appliance 
Company,  San  Francisco.  E.  A.  Peter- 

son is  vice-president  of  the  concern. 
Robert  King  is  the  outside  salesman  for 
the  company.  He  has  been  an  electrical 
contractor  in  Oakland  for  a  number  of 
years  and  is  well  known  among  the 
members  of  the  industry.  He  formerly 
operated  the  King  Electric  Company. 

Publicly  Owned  Utilities  May  Be 
Taxed  in  California 

Taxation  of  publicly  owned  utilities 
in  California  is  proposed  in  a  bill  now 
pending  before  the  legislature  of  that 
state.  The  measure  provides  that  these 
utilities  pay  a  tax  based  on  gross 
revenue  equivalent  to  that  paid  by  pri- 

vately owned  utilities  under  the  King 
tax  bill.  The  bill  has  been  reported  out 
of  committee,  but  no  action  had  been 
taken  up  to  March  25. 

As  the  bill  would  be  a  constitutional 
amendment,  if  passed  by  the  legisla- 

ture it  will  be  subjected  to  referendum 
vote  of  the  people  of  California  at  the 
general  election  in  1926.  The  bill  is 
being  sponsored  by  the  farm  organi- 

zations of  the  state  and  is  being  op- 
posed by  the  cities  having  municipal 

systems.  The  farmers  claim  that  the 
cities  in  which  municipal  systems  are 
operating  are  evading  state  taxes  on 
these  utilities,  thus  increasing  the  in- 

direct taxes  falling  upon  farming  and 
industry.  A  similar  bill  appearing  as 
an  initiative  measure  on  the  general 
ballot  in  November,  1922,  was  rejected 
by  the  voters  of  the  state. 

To  Observe  Better  Homes  Week 
During  Month  of  May 

To  stimulate  interest  in  home-build- 
ing throughout  the  country  the  week  of 

May  10-17  has  been  designated  as 
"Better  Homes  Week."  Exhibits  of 
modern  homes  have  been  planned  for 
the  leading  cities  of  the  United  States. 
These  homes  will  be  displayed  under 

the  auspices  of  the  women's  clubs  in the  various  cities,  and  it  is  the  purpose 
of  the  leaders  of  the  movement  to  have 
the  houses  modem  in  every  respect. 

Homes  will  be  exhibited  in  both  San 
Francisco  and  Los  Angeles.  The  San 
Francisco  home  is  being  erected  in 
Balboa  Terrace  and  will  be  exhibited 
under  the  auspices  of  the  San  Francisco 

City  and  County  Federation  of  Women's 
Clubs.  The  San  Mateo  County  women's 
clubs  will  cooperate  with  the  San  Fran- 

cisco association  in  displaying  the 
home.  The  home  will  be  completely 

electrical.  The  cooperation  of  the  Cali- 
fornia Electrical  Bureau  has  been  re- 

quested by  the  women's  organizations, 
and  during  the  time  that  the  home  is 
open  for  inspection  a  representative  of 
the  bureau  will  be  present  to  demon- 

strate the  electrical  equipment  installed. 
Similar  arrangements  are  being  made 
for  the  home  in  Los  Angeles. 

The  San  Francisco  home  was  planned 
by  the  California  Electrical  Bureau,  and 
upon  the  suggestion  of  the  representa- tives of  the  Better  Homes  Committee 
was  turned  over  to  the  federation  for 
the  purpose  of  display.  It  is  probable 
that  the  home  planned  for  Los  Angeles 
will  be  treated  in  a  similar  manner. 

Value  of  Western  Plants  Agreed 
Upon. — An  agreement  has  been  reached 
between  the  Federal  Power  Commission 
and  the  Western  States  Gas  &  Electric 
Company,  Stockton,  Calif.,  whereby 
$1,898,365  is  to  be  regarded  as  the  fair 
value  of  its  Placerville  plant  on  the 
South  Fork  of  American  River  in  El 

Dorado  County,  Calif.  Similar  agree- ments have  been  entered  into  with  the 

San  Joaquin  Light  &  Power  Corpora- 
tion. The  fair  value  of  its  Kerckhoff 

plant  on  the  San  Joaquin  River  is  fixed 
at  $6,166,206,  while  $2,097,230  is  agreed 
upon  as  the  fixed  capital  account  of  the 
project  as  of  Dec.  31,  1922. 
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News  of  the  Electragists Ulectragisls 

State-wide  California  Electragists  Society  Formed 
Southern  California  Association  of  Electrical  Contractors  and 

Dealers  Unites  with  California  Electragists 

A  state-wide  organization  of  Cali- 
fornia Electragists  is  a  reality  following 

a  meeting  of  an  executive  committee 
representing  the  Southern  California 
Association  of  Electrical  Contractors 
and  Dealers  and  a  similar  committee 
from  the  former  body  of  California 
Electragists  from  the  northern  part  of 
the  state.  The  meeting  was  held  in  Los 
Angeles  March  26.  Those  present  rep- 

resenting the  Southern  California  Asso- 
ciation of  Electrical  Contractors  and 

Dealers  were  F.  E.  Elser,  Los  Angeles; 
Frank  McGinley,  Harbor  Electric  Com- 

pany, Wilmington;  J.  F.  Zweiner,  San 
Diego;  C.  W.  Jones,  Pomona  Fixture  & 
Wiring  Company,  Pomona;  J.  J.  Farley, 
Farley  Electric  Company,  Fullerton; 
and  C.  J.  Geisbush,  executive  secretary. 
The  California  Electragists  from  north- 

ern California  were  represented  by 
Victor  Lemoge,  president;  Walter  F. 
Price,  executive  secretary;  C.  L.  Cham- 
blin,.  California  Electrical  Construction 
Company,  all  of  San  Francisco;  and  H. 
H.  Courtright,  Valley  Electrical  Supply 
Company,  Fresno.  W.  F.  Brainerd, 
California  Electrical  Bureau,  Los  An- 

geles, also  attended  the  meeting. 
Frank  McGinley  was  appointed  tem- 

porary chairman  of  this  joint  meeting 
and  Walter  F.  Price  secretary.  A  letter 
of  formal  application  from  the  South- 
em  California  Association  of  Electrical 
Contractors  and  Dealers  was  presented 
requesting  aflMiation  for  the  entire 
membership  of  133  with  the  California 
Electragists.  This  application  was 
unanimously  accepted.  In  the  absence 
of  H.  H.  Walker,  president  of  the  south- 

ern association,  who  is  ill  and  will  not 
be  able  to  take  an  active  part  in  asso- 

ciation work  for  several  weeks,  F.  E. 
Elser  informed  the  meeting  he  had  been 
elected  spokesman  of  the  southern  or- 

ganization. Mr.  Elser  suggested  that, 
although  the  northern  California  mem- 

bers had  agreed  to  give  the  first  year's 
presidency  to  the  south,  the  present  offi- 

cers continue  to  serve;  and  that  the 
president  be  elected  from  the  southern 
division  at  the  next  meeting  of  the 
executive  committee.  This  suggestion 
was  concurred  in  by  the  other  mem- 

bers, and  the  chair  was  turned  over  to 
President  Lemoge. 
The  plan  of  affiliation  that  was 

adopted  provides  for  one  California  as- 
sociation to  be  known  as  the  California 

Electragists,  with  two  divisions,  one  in 
Los  Angeles  for  the  southern  division 
and  one  in  San  Francisco  for  the  north- 

ern division.  The  executive  committee 
will  be  composed  of  an  equal  number 
selected  from  each  of  the  executive 
boards  of  each  division.  This  committee 
will  meet  quarterly  or  semi-annually 
and  will  elect  the  state  chairman  for  the 
coming  year  at  its  first  meeting  each 
year.  The  general  management  of  the 
organization  will  be  vested  in  this  com- 

mittee, and  it  will  determine  the  dis- 
tribution of  the  association  fimds  based 

on  budgets  of  each  division. 

Each  division  may  secure  additional 
funds  as  it  sees  fit,  and  will  have  com- 

plete jurisdiction  over  the  expenditures 
in  its  division.  The  executive  board  of 
each  division  will  direct  its  own  field 
activities  and  arrange  its  own  quarterly 
and  annual  meetings  in  line  with  the 
general  policy  of  the  executive  com- 

mittee. Members  from  either  division 
will  be  welcome  at  all  the  meetings,  but 
will  not  be  expected  to  attend  meetings 
other  than  those  of  their  division  be- 

cause of  the  distance  separating  the  two 
divisions. 

Membership  in  the  California  Electra- 
gists will  provide  full  membership  in 

the  Association  of  Electragists,  Inter- 
national, license  to  use  the  name 

Electragist,  and  limited  data  service. 
The  executive  board  of  each  division 
shall  determine  who  shall  be  eligible  to 
membership.  The  A.E.I,  has  agreed  to 
accept  no  new  members  from  either 
division  unless  the  application  comes 
through  the   California  Electragists. 

Each  division  may  permit  local  dis- 
trict organizations  to  be  formed  within 

its  division.  However,  even  though  all 
the  members  of  a  local  association  are 
Electragists,  they  cannot  use  the  word 
Electragists  in  the  title  of  the  organi- 

zation without  securing  the  approval  of 
the  executive   committee. 

Dues  in  the  California  Electragists 
will  be  uniform  over  the  entire  state, 
to  wit:  $12  per  year  where  the  gross 
annual  business  is  less  than  $20,000,  and 
$24  per  year  if  over  $20,000.  Applica- 

tion blanks  must  be  signed  by  each  new 
member  before  the  A.E.I,  will  issue  an 
Electragist  license. 

The  southern  division  office  is  tempo- 
rarily located  in  the  office  of  the  Cali- 
fornia Electrical  Bureau,  631  Cotton 

Exchange  Building,  Los  Angeles.  C.  J. 
Geisbush  is  executive  secretary.  Appli- 

cations for  membership,  requests  for 
supplies  or  services,  or  inquiries  rela- 

tive to  the  California  Electragists  from 
within  the  southern  division  should  be 
made  to  Mr.  Geisbush. 

The  northern  division  office  is  located 
at  318  Call  Building,  San  Francisco. 
Walter  F.  Price  is  executive  secretary. 
Until  the  election  of  a  new  president  he 
will  continue  to  deal  with  the  New 
York  office  of  the  A.E.I.,  sending  in  the 
dues  for  all  state  members,  etc. 

F.  E.  Elser  of  Los  Angeles  was  ap- 
pointed by  President  Lemoge  to  repre- 

sent the  Electragists  of  the  southern 
division  on  the  advisory  committee  of 
the  California  Electrical  Bureau  during 
the  illness  of  H.  H.  Walker. 

The  California  Electragists  have  of- 
fered to  assist  the  California  Electrical 

Bureau  in  the  execution  of  the  Red  Seal 
Plan  of  electrical  wiring  as  soon  as 
definite  arrangements  are  made  for 
handling  the  plan  in  California. 

Association  of  Electragists  Elects 
New  President 

Joseph  A.  Fowler,  Fowler  Electric 
Company,  Memphis,  Tenn.,  has  been 
elected  president  of  the  Association  of 
Electragists,  International,  succeeding 
James  R.  Strong,  who  has  retired  from 

JOSEPH  A.  EOWLER 

active  leadership  after  serving  the  As- 
sociation for  many  years.  Mr.  Fowler 

has  been  an  active  worker  in  associa- 
tion work  for  years.  He  was  executive 

committeeman  from  the  southern  divis- 
ion, and  has  been  chairman  of  the 

committee  on  liability  insurance.  He 
also  was  secretary  of  the  state  associa- 

tion of  Tennessee. 

Pacific  Division  Executive  Committee- 
man Attends  Meeting  of  Association  of 

Electragists,  International. — Clyde  L. 
Chamblin  of  the  California  Electrical 
Construction  Company,  San  Francisco, 
attended  the  semi-annual  meeting  of 
the  executive  committee  of  the  Associa- 

tion of  Electragists,  International,  held 
in  New  York,  March  16  and  17,  as  the 
executive  committeeman  from  the  Pa- 

cific division.  He  also  attended  the  an- 
nual meeting  of  the  board  of  directors 

of  the  Society  for  Electrical  Develop- 
ment held  on  March  20.  Mr.  Chamblin  is 

a  director  representing  the  contractor- 
dealer  group.  He  went  by  the  way  Of 
Detroit,  where  he  visited  the  plant  of 
the  Ford  Motor  Company  as  a  guest 
of  Ernest  McCleary,  executive  commit- 

teeman from  the  Great  Lakes  district. 
He  returned  through  Los  Angeles  where 
he  attended  a  meeting  to  complete  the 
details  of  a  unified  association  of  CaU- 
fomia  Electragists. 

California  Electragists  to  Hold  Quar- 
terly Meeting  in  Visalia. — Announce- 

ment just  has  been  made  that  the  next 
quarterly  meeting  of  the  California 
Electragists  will  be  held  at  the  Hotel 
Johnson,  Visalia,  on  Saturday,  May  9, 
1925.  Details  of  the  meeting  will  be 
announced  in  the  near  future. 

Frank  Sherman,  electragist  of  Com- 
ing, Calif.,  recently  spent  a  week  in  San 

Francisco.  While  there  he  attended  a 
meeting  of  the  San  Francisco  Associa- 

tion of  Electrical  Contractors  and 
Dealers. 

Electrical  Construction  Company,  110 
North  School  Street,  Lodi,  recently  has 
become  a  member  of  the  California 
Electragists. 

Boblet  Manufacturing  Company,  628 
Main  Street,  Chico,  has  become  recently 
a  member  of  California  Electragists. 

H.  W.  Jacobs,  electrical  contractor  of 
Santa  Rosa,  was  a  recent  visitor  to  San 
Francisco. 



264 Journal    of    Electricity 

Illuminated  testimonial   which   was   presented   to   James   Remsen   Strong,   retiring  president 
of  the  Association  of  Eleetragists,  International. 

James  Remsen  Strong  Retires  as 

Eleetragists'  President 
As  an  expression  of  the  high  regard 

in  which  James  Remsen  Strong,  retir- 
ing president  of  tlie  Association  of 

Eleetragists,  International,  is  held  by 
his  fellow  members  in  the  electrical 
profession,  an  illuminated  testimonial 
was  presented  to  him  by  the  association 
at  a  dinner  given  in  liis  honor  March 
16  at  the  Building  Exchange,  New  York 
City.  The  dinner  was  attended  by 
seventy-five  of  the  leading  men  of  the 
industry. 

Mr.  Strong  has  held  the  office  of  pres- 
ident of  the  association  from  1905  to 

1908  and  from  1921  until  nov/.  Among 
the  speakers  who  told  of  his  long  record 
of  unselfish  service  were  Samuel  Hil- 

ton of  Syracuse;  John  Hatzel,  president 
of  Hatzel  &  Buehler,  Inc.,  New  York, 
both  charter  members  of  the  organiza- 

tion; Ernest  McCleary,  second  president 
of  the  A.E.I,  and  present  executive 
committeeman;  Charles  L.  Eidlitz,  first 
president  and  now  head  of  the  New 
York  Electrical  Board  of  Trade,  and 
William  L.  Goodwin,  of  the  Society  for 

Electrical     Development.       The     testi- 
monial was  presented  by  Mr.  Eidlitz. 

Joseph  A.  Fowler,  newly  elected  pres- 
ident of  the  Association  of  Eleetragists, 

International,  presided  as  toastmaster. 

Vital  Message  to  Contractors  in 
President's  Statement 

Joseph  A.  Fowler,  newly  elected  pres- 
ident of  the  Association  of  Eleetragists, 

International,  issued  the  following  state- 
ment following  the  executive  committee 

meeting  of  the  Association  recently 
held  in  New  York: 

"That  there  may  be  no  question  con- 
cerning the  attitude  of  the  Association 

of  Eleetragists,  International,  your 
executive  committee  on  March  17  unan- 

imously agreed  that  the  only  trade 
policy  that  can  be  justified  as  economi- 

cally sound  is  that  the  distribution  of 
electrical  merchandise  should  be  from 
manufacturer  through  jobber  to  eon- 
tractor  and  dealer  to  consumer. 

"This  determination  of  your  execu- 
tive committee  follows  the  investiga- 

tions of  our  trade  policies  committee 
which  brought   out   some   of  the  evils 

surrounding  the  orderly  distribution  of 
electrical  materials. 

"For  some  time  contractors  and  con- 
tractor-dealers have  complained  bitterly 

about  the  practice  of  manufacturers  and 
jobbers  bypassing  them  at  equal  or 
even  lower  prices. 

"The  existence  of  this  situation  is  not 
denied  but  the  counter  charge  is  made 
that  the  contracting  branch  of  the  in- 

dustry has  not  kept  its  skirts  clean  nor 
has  it  had  a  definite  policy.  It  must  be 
admitted  that  many  contractors  and 
dealers  have  sought  to  eliminate  the 
jobber  in  obtaining  their  supplies. 

"We  have  thus  recognized  the  orderly 
principle  of  distribution  which  has  been 
intrumental  in  building  electrical  busi- 

ness. Without  this  direction  to  the 
movement  of  supplies  there  can  only  be 
incrimination,  price  cutting  and  bad feeling. 

"Any  break  down  of  this  principle 
must  result  in  a  market  based  on  price 
only.  When  price  is  the  governing 
factor,  service  has  little  opportunity  to 
make  headway. 

"If  the  electrical  industry  is  to  main- 
tain its  reputation  for  dependability  and 

service  it  must  do  nothing  to  build  a 
market  solely  on  price. 

"If  the  disturbing  factors  which  have 
entered  into  the  movement  of  electrical 
merchandise  from  producer  to  con- 
s  u  m  e  r  are  to  be  eliminated,  this 
orderly  principle  of  distribution  must 
not  only  become  our  preachment  but 
our  practice. 

"With  this  policy  we  maintain  that 
a  channel  of  distribution  can  be  set  up 
that  is  fair,equitable,  sound  and  logical. 
As  an  evidence  of  good  faith  every 
member  of  our  Association  should 
recognize  his  individual  responsibility 
in  making  the  policy  effective.  If  we 
are  able  to  crystalize  this  attitude  in  the 
individual  conduct  of  our  members  we 
believe  that  the  manufacturer  and  the 
jobber  will  each  feel  that  he  has  the 
corresponding  obligation  and  will  coop- 

erate to  the  fullest  extent  in  the  realiza- 
tion of  the  ideal. 

"Associations  may  pass  resolutions 
but  resolutions  can  only  be  realized 

through  membership  support." 

Electrical   Contractors   of   North 
Bay  District  Form  League 

An  organization  of  the  electrical 
contractor-dealers  and  others  in  the  in- 

dustry/ of  the  North  Bay  district  was 
recently  formed  at  a  meeting  held  at 
the  Napanee  Grill,  in  Napa,  Calif.  The 
chief  purpose  of  the  organization  will 
be  to  foster  a  higher  standard  in  elec- 

trical installations  and  to  promote  the 
industry  in  all  of  its  phases.  Earl  Wil- 

son, electragist  of  Napa,  was  elected 
president  of  the  organization;  and  R. 
McMullin,  Pacific  Gas  and  Electric 

Company,  Napa,  was  selected  secretary- 
treasurer.  Directors  of  the  new  organi- 

zation were  named  as  follows:  H.  E. 

Brillhart,  Napa;  H.  E.  Decker,  Calis- 
toga;  Edward  E.  Pierce,  Vallejo  Light 
&  Power  Company,  Vallejo;  B.  L. 
Taylor,  Taylor  Electrical  Company,  St. 
Helena,  and  A.  J.  Martison,  Radio  Elec- 

trical Shop,  Sonoma. 
Three  names  were  proposed  for 

adoption  as  the  name  of  the  new  or- 
ganization, but  were  not  acted  upon. 

They  were:  "Tri-County  Electrical 
League;"  "North  Bay  Electrical  De- 

velopment League;"  and  the  "Napa 
Valley  Electrical  Development  League." 

Tlie  Bank  of  Napa  was  selected  as  the 
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depository  for  league  funds.  This  se- 
lection was  made  because  the  bank  is 

completely  equipped  with  electricity, 
using  electricity  for  heating  purposes, 
as  well  as  being  supplied  with  a  large 
number  of  convenience  outlets  for  oper- 

ating electrically  operated  adding  ma- 
chines, comptometers  and  similar 

equipment. 
Representatives  were  present  from 

Napa,  San  Rafael,  Vallejo,  Sonoma,  St. 
Helena  and  Calistoga.  LeRoy  H.  Cran- 
dall  of  the  California  Electrical  Bureau 
of  San  Francisco  arranged  the  details 
for  the  meeting. 

Pacific  Coast  Electrical  Association 

Executive   Committee   Meeting 
Produces  Real  Results 

One  of  the  most  important  meetings 
of  the  executive  committee  of  the  As- 

sociation of  Electragists,  International, 
was  held  in  New  York  City  on  March 
16  and  17.  A  clean-cut  policy  of  dis- 

tribution, a  definite  direction  to  all- 
metal  code  activity,  and  recommenda- 

tion of  separate  lighting  and  appliance 
circuits  were  among  the  outstanding  re- 

sults of  this  meeting. 
After  a  thorough  discussion  in  which 

the  need  for  constructive  leadership 
was  pointed  out  the  resolution  on  trade 
policy  was  passed  unanimously,  based 
on  a  report  made  a  year  ago  by  the 
trade  policy  committee  which  outlined 
generally  existing  conditions.  The 
resolution  follows: 

That  the  trade  policy  committee  and 
the  president  be  instructed  to  carry 
out  vigorously  the  policy  of  this  Asso- 

ciation; that  is,  that  distribution  shall 
be  free  from  manufacturer  through 
jobber  through  contractor  and  dealer  to 
consumer.  This  it  will  be  noticed  is 
quite  definite.  The  full  force  will  be 
realized  more  fully  after  reading  the 
statement  of  President  Fowler  which 
appears  separately. 

The  committee  believed  that  greater 
progress  would  be  made  if  its  activities 
on  all-metal  code  were  directed  toward 
the  most  logical  places  rather  than  if 
they  were  to  attempt  too  much  and  so 
meet  a  possible  antagonism  by  trying 
to  cover  all  wiring  at  the  present  time. 
For  that  reason  the  committee  voted: 
That  until  further  action  the  activities 
of  the  Association  toward  all-metal  code 
be  directed  to  the  furthering  of  all- 
metal  standards  in  congested  districts 
and  in  certain  classes  of  buildings  to  be 
further  determined. 

The  mistreatment  of  branch  circuits 
by  overfusing  was  discussed  and  the 
committee  requested:  That  the  execu- 

tive committee  request  our  representa- 
tive on  the  electrical  committee  to  work 

for  a  code  requirement  that  lighting 
outlets  for  both  ceiling  and  brackets  be 
on  circuits  independent  of  all  other  out- 

lets. It  was  brought  out  that  non-inter- 
changeable fuses  for  lighting  circuits 

would  not  be  prohibitive  financially. 

Califomians  Are  Appointed  to  Na- 
tional Committees. — California  electra- 

gists are  taking  an  active  part  in  the 
affairs  of  the  Association  of  Electra- 

gists, International,  and  two  of  them 
have  been  recently  appointed  to  im- 

portant committees  by  President  Fow- 
ler. H.  H.  Walker,  H.  H.  Walker 

Company,  Los  Angeles,  has  become  a 
member  of  the  business  conduct  com- 

mittee, and  Clyde  L.  Chamblin,  Califor- 
nia Electrical  Construction  Company, 

San  Francisco,  is  chairman  of  the 
membership  committee. 

Final  Technical  Section  Conclave  Held  at  Fresno 
Year's  Affairs  Are  Rounded  into  Completion  in  Preparation 

for  the  National  Convention  in  June 

Technical  Section  activities  of  the 
P.C.E.A.  for  the  year  1924-5  culminated 
in  the  meetings  held  at  Fresno,  Calif., 
March  25-27.  These  meetings  were  of 
especial  importance  because  the  coming 
convention  of  the  National  Electric 
Light  Association  to  be  held  in  San 
Francisco  in  June  made  necessary  the 
completion  of  work  in  hand  now  instead 
of  in  June  as  is  the  usual  custom. 

The  gathering  totaled  112  men  rep- 
resenting practically  every  technical 

phase  of  the  electrical  industry.  Keen, 
active  interest  was  displayed  by  all  of 
the  delegates,  and  the  quantity  and 
quality  of  constructive  work  accom- 

plished and  reported  upon  reflected  at 
once  the  time  and  effort  that  have  gone 
into  the  important  projects  taken  up 
by  the  various  committees.  In  many 
instances  the  committee  work  has  been 
of  such  nature  as  to  be  of  value  not  only 
to  the  West,  but  to  the  East  as  well. 
Two  of  the  committee  reports  will  go 
in  as  the  report  for  the  National  Tech- 

nical Section  on  the  subjects  involved. 
The  Cleveland  meeting  held  in  Feb- 

ruary was  reported  upon  by  all  six  of 
the  Pacific  Coast  delegates  for  the  par- 

ticular branch  in  which  each  is  inter- 
ested. All  were  unanimous  in  proclaim- 

ing the  obvious  value  of  these  inter- 
sectional  meetings  to  individual,  asso- 

ciation and  company  alike. 
The  apparatus  bureau  has  had  a  full 

program  for  the  past  year  and  has  car- 
ried on  studies  in  several  fields.  Inter- 

rupting capacities  of  oil  circuit  breakers 
and  possible  means  for  increasing  the 
same,  as  well  as  means  for  determining 
the  actual  ratings  of  those  of  local 
manufacture,  have  been  a  live  subject. 
This  is  also  true  of  the  subjects  of  the 
standardization  of  distribution  trans- 

formers and  appurtenant  equipment 
and  of  relays  and  relay  application. 
Proper  grounding  methods  for  stations 
and  equipment,  fire-fighting  equipment 
and  automatic  substations  all  have  come 
in  for  their  share  of  thought  and  dis- 

cussion. With  a  view  toward  assisting 
the  continuity  of  the  work  of  the  bur- 

eau, several  subjects  were  suggested 

for  next  year's  program.  These  in- 
cluded Pacific  Coast  practices  in  distri- 

bution and  transmission  substations; 
a  further  study  of  grounds  and  ground- 

ing methods;  further  studies  of  oil  cir- 
cuit breakers  and  actual  system  tests 

upon  them;  obsei-vations  and  records 
covering  the  performance  of  breakers; 
studies  into  the  question  of  the  best 
voltages  for  distribution  transformers; 
relay  performance  and  application 
studies;  high  tension  fuses,  and  possibly 
also  a  study  of  carrier-current  tele- 

phony. 
Routine  telephone  matters  and  a  re- 

view of  severa  1  outstanding  typical 
cases  have  occupied  the  time  of  the 
inductive  co-ordination  bureau.  Radio 
disturbance  is  a  subject  that  is  demand- 

ing much  time  and  effort  on  the  part 

of  the  bureau.  It  is  brought  out  that 
many  individual  efforts  are  under  way 
at  the  present  time,  and  it  is  the  desire 
and  object  of  this  bureau  to  study  them 
all  and  bring  about  an  exchange  of 
information  so  that  the  best  equipment 
and  most  economical  methods  may  be 
adopted  by  all  parties  interested.  For 
next  year's  work  has  been  suggested  a 
study  into  the  economics  of  tracing 
radio  disturbances;  the  tabulation  of  all 
data  concerning  cases  of  trouble;  the 
classification  of  causes  and  noises;  and 
the  undertaking  of  authentic  publicity 
giving  reliable  information  concerning 
radio  noise  troubles  to  offset  the  many 
stories  now  being  published  for  more  or 
less  political  purposes  by  unqualified 

persons. Matters  pertaining  to  and  arising 
from  the  state  safety  orders  have  been  • 
sufficient  to  keep  the  safety  rules  bur- 

eau busy.  Much  thought  and  effort  has 
been  given  to  the  promulgation  of  a 
satisfactory  code  of  rules.  It  is  be- 

lieved by  this  bureau  that  each  power 
company  should  have  a  qualified  repre- 

sentative in  the  State  Association  of 
Electrical  Inspectors.  In  this  way  a 
greater   cooperation   could   be   brought 

COMING    PACIFIC    COAST    ELECTBICAL 
ASSOCIATION  MEETINGS 

Commercial  Section — 
Conclave    and    Executive    Meeting — San    Joaquin 

Light  &  Power  Building,  Fresno,  Calif. 
April  3-4,  1925 

Pacific    Coast    Electrical   Association — 
Annual  Meeting — San   Francisco,    Calif. 

June   15,    1925 

about.  For  next  year  it  is  recommended 
that  a  further  study  of  safety  orders 
and  their  application,  and  of  national 
code  changes  be  made,  and  the  safety 
switch  investigation  be  continued. 

Six  subcommittees  have  been  carry- 
ing on  as  many  lines  of  work  under  the 

overhead  systems  bureau.  Line  con- 
struction costs  have  been  under  consid- 

eration, and  it  was  recommended  that 
this  subject  be  carried  over  through 
next  year.  Recent  tests  on  steel  and 
wood  poles  have  brought  out  many  in- 

teresting data  which  the  committee  is 
rounding  into  shape  for  the  national 
committee.  The  most  important  divis- 

ion of  the  work  of  this  bureau  has  been 
the  revision  of  the  line  construction 
rules  contained  in  General  Order  64  of 
the  California  Railroad  Commission. 
This  work  has  been  done  under  the  di- 

rection of  J.  E.  Macdonald,  who  has  put 
much  time  and  effort  into  the  project  of 
bringing  out  a  clear,  concise  code  and 
one  satisfactory  to  all  parties  con- 
cerned. 

A  plant  layout  study  covering  twelve 
Pacific  Coast  hydro  plants  has  been  the 
endeavor  of  the  hydraulic  power  bureau 

this  last  year.    This  report  is  now  com- 



266 Journal    of    Electricity [Vol.  54— No.  7 

plete  and  will  be  the  report  of  the  na- 
tional  committee   on   that    subject. 

Underground  cables  are  in  experi- 
mental operation  in  Italy  at  a  phase-to- 

phase  voltage  of  135,000,  and  66,000- 
volt,  single-phase  cables  have  been  in 
operation  in  the  East  for  some  time 
without  interruption  to  service.  A 
study  of  these  and  allied  subjects  has 
occupied  the  time  of  the  underground 
systems  bureau,  which  expects  to  con- 

tinue the  study  next  year.  Specific 
subjects  suggested  include  cable  term- 

inals; kenotron  tests;  suitable  duct  ma- 
terial and  other  questions. 

Information  of  widely  different  class- 
ifications has  been  supplied  by  the 

meter  bureau  to  the  national  commit- 
tee, although  no  specific  subject  was 

assigned  to  the  local  bureau.  High- 
tension  metering  for  operating  pur- 

poses; the  proper  size  of  meter  for  va- 
rious services;  the  proper  test  periods 

for  difl^erent  classes  of  metering  equip- 
ment and  state  safety  orders  are  some 

of  the  subjects  covered  during  the  past 
year.  Several  subjects  are  recom- 

mended for  the  coming  year's  work. 
Among  these  are  the  metermen's 
course;  relay  maintenance;  means  of 
securing  a  sine  wave  current  for  relay 
testing,  and  the  study  of  new  devices 
and  meters  recently  brought  out. 

Accident  prevention  work  is  of  a 
slightly  different  nature  than  that  of 
the  other  bureaus,  but  is  nevertheless 
of  equal  importance  for  it  is  dealing 
with  the  human  element  of  the  industry. 
The  work  of  this  bureau  is  primarily 
that  of  education. 

The  prime  movers  bureau  has  worked 
up  three  subjects  for  the  national  com- 

mittee during  the  last  year.  Next 

year's  proposed  schedule  includes  a 
study  of  oil  burning;  condenser  leak- 

age; cooling  towers  and  ponds;  heat 
balance,  and  station  auxiliaries. 

Progress  for  the  Technical  Section  as 
a  whole  also  must  be  recorded.  As  a 
means  of  increasing  the  efficiency  of  the 
section  and  the  various  bureaus  it  was 
decided  to  adopt  the  plan  of  appoint- 

ing a  vice-chairman  for  each  bureau. 
Under  this  scheme  the  vice-chairman  is 
to  assume  such  duties  at  the  direction 
of  the  chairman  as  will  familiarize  him 
with  the  details  of  the  activities  of  the 
bureau  throughout  the  year.  The  vice- 
chairman  then  will  become  the  chair- 

man for  the  succeeding  year.  He  will 
be  posted  already  upon  matters  and  thus 
will  be  able  to  carry  on  the  work  of  the 
bureau  without  interruption.  In  the 
past  the  delay  and  lost  time  due  to 
yearly  reorganization  and  the  inertia  in 
getting  under  way  materially  have  re- 

duced the  efficiency  of  the  organization. 
Another  development  that  may  be  of 

interest  is  the  fact  that  the  term 

"bureau"  has  been  relegated  to  the  past. 
It  was  believed  by  the  executive  com- 

mittee that  the  term  was  unsuitable  for 
the  Technical  Section.  In  the  future  the 
divisions  of  the  Technical  Section  will 
be  known  as  "committees." 
The  San  Joaquin  Light  &  Power 

Corporation,  collectively  and  througri 
several  of  its  individuals,  contributed 
unstintingly  to  the  success  of  this  series 
of  meetings. 

The  San  Joaquin  Power  Club  staged  a 
most  successful  social  evening  and 
dance  following  the  general  evening 
meeting  of  the  technical  delegates. 
Following  the  close  of  the  session  Fri- 

day afternoon,  the  visitors  were  treated 
to  a  demonstration  of  the  hot-line  hand- 

ling tools  developed  by  certain  of  the 
■  San  Joaquin  organization.  With  the 
use  of  the  special,  long-handled  tools 
line  wires  were  tied  to  insulators,  dead- 

end insulators  were  replaced,  and  new- 
line  taps  were  put  on.  The  demonstra- 

tion was  complete  and  most  interesting. 
Under  the  direction  of  R.  M.  Peabody 

a  party  of  the  men  spent  Saturday  and 
Sunday  in  a  tour  of  the  Big  Creek 
plants  and  an  inspection  of  the  lower 
end  of  this  project. 

Announce  Prizes  for  Employees' 
Home  Lighting  Contest 

Entries  in  the  Employees'  Home 
Lighting  Contests  recently  conducted 
by  many  of  the  central  stations  of  the 
West  were  due  in  the  hands  of  the 
judging  committees  of  the  companies 
on  March  31.  Primers  that  are  to  be 
entered  in  the  contest  conducted  by  the 
P.C.E.A.  must  be  in  the  hands  of  V.  W. 
Hartley,  chairman.  Home  Lighting 
Contest  Committee,  314  Rialto  Building, 
San  Francisco,  by  April  11.  The  paper 
that  is  judged  the  best  by  the  P.C.E.A. 
judges  will  be  sent  to  the  N.E.L.A.  to 
be  entered  in  the  national  contest. 

A  $50  prize  will  be  awarded  by  the 
lighting  bureau  of  the  Commercial  Sec- 

tion of  the  P.C.E.A.  The  N.E.L.A.  list 
of  awards  includes:  a  $500  first  prize;  a 
$300  second  prize  and  a  $200  third  prize. 
Announcements  of  the  winners  in  the 
national  contest  will  be  made  at  the 
N.E.L.A.  convention  to  be  held  in  San 

Francisco,  June  15-19. 

P.C.E.A.  Commercial  Section  to  Meet. 
— An  executive  and  conclave  meeting  of 
the  Commercial  Section  of  the  P.C.E.A. 

is  to  be  held  in  Fresno,  Calif.,  April  3-4. 
This  will  be  the  last  meeting  of  the  sec- 

tion prior  to  the  annual  convention  of 
the  association  to  be  held  in  San  Fran- 

cisco June  15.  Final  reports  of  all  bur- 
eaus will  be  presented  at  this  meeting 

of  the  section.  Meetings  will  be  held 
in  the  San  Joaquin  Light  &  Power 
Building. 

Book  Revie^vs 

THE  STANDARD  ELECTRICAL 
DICTIONARY 

By  T.  O'CONNOR  SLOANE,  A.M.,E.M.. 
Ph.D.,  author  of  "Arithmetic  of  Elec- 

tricity," etc.,  with  additions  by  Prof. 
A.  E.  Watson  of  Brown  University.  790 
pages,  497  illustrations.  .?5.  Norman 
W.  Henley  Publishing  Company,  New 
York,  N.  Y. 

Sloane's  Standard  Electrical  Diction- 
ary is  in  reality  something  more  than 

just  a  dictionary.  It  is  almost  an  en- 
cyclopedia. Words  and  phrases  are 

dealt  with  in  a  manner  which  gives 
more  than  a  mere  definition  as  tlie  de- 

scription of  various  articles  are  com- 
paratively lengthy  and  give  details  be- 

yond the  mere  meaning  of  the  word  or 
phrase  in  question. 

In  this  work  the  author  has  evidently 
endeavored  to  touch  at  least  briefly  all 
recognized  branches  of  the  electrical  in- 

dustry, and  in  a  non-technical  manner 
understandable  to  even  the  person  not 
intimately  connected  with  the  industry. 

The  book  is  of  more  value  to  the  prac- 
tical electrical  man  than  it  would  be 

to  the  trained  engineer  or  technician. 
To  the  student  or  one  interested  in  the 
early  developments  of  electricity  this 
electrical  dictionary  would  be  a  source 
of  interesting  information. 

Three  sections  make  up  the  book. 
The  first  section  is  practically  a  reprint 
of  earlier  editions  evidently  and  gives 
detailed  information  concerning  the 
earlier  understanding  and  application  of 
electricity.  The  second  section  covers 
quite  completely  the  later  develop- 

ments in  the  electrical  art,  while  the 
third  section  is  a  rather  complete  dic- 

tionary of  radio  terms. 
Many  words  and  phrases  pertaining 

to  electricity  and  which  are  not  found  in 
the  usual  publication  are  described 
or  defined.  Many  illustrations  serve 
to  clarify  the  text  and  to  give  a  bet- 

ter understanding  of  representative 
subjects. 

INDUSTRIAL  ELECTRICITY 
By  CHESTER  L.  DAWES.  371  pages, 
267  figures.  $2.25.  Published  by  McGraw- 
Hill   Book   Company,   New  York,   N.   Y. 

From  time  to  time  books  covering  the 
practical  application  of  electricity  ap- 

pear, but  this  text  is  outstanding,  both 
in  the  thoroughness  vnth  which  the 
subject  is  treated  and  the  simplicity  of 
the  descriptions  involving  apparatus. 

This  volume,  which  covers  direct  cur- 
rents only,  has  been  prepared  to  fit  the 

needs  of  students  in  technical  high 
schools  and  other  schools  not  of  col- 

legiate grade.  As  the  title  of  the  book 
indicates,  the  industrial  applications  of 
electricity  are  stressed  throughout.  Ac- 

cording to  the  author  his  intention  has 

been  "to  give  a  bird's  eye  view  of  elec- 
trical engineering  and  its  problems  to 

the  student  who  is  beginning  to  study 
the  subject,  either  by  himself,  or  in 
courses  of  the  grade  of  those  given  in 

the  technical  high  schools." The  first  few  chapters  of  the  text 
cover  Magnets  and  Magnetism;  Elec- 
tromagnetism ;  Resistance;  Ohm's  Laws 
and  the  Electric  Circuit;  and  Battery 
Electromotive  Forces  and  Kerchhoff's 
Laws.  Then  follow  practical  applica- 

tions of  these  principles  in  the  form  of 
chapters  on  Primary  and  Storage  Bat- 

teries; and  Electrical  Instruments  and 
Measurements.  Principles  are  again 
treated  in  the  chapters  covering  the 
Magnetic  Circuit;  Electrostatics  and 
Capacitance.  Generator  and  Generator 
Characteristics  and  Motors  and  their 
characteristics  are  treated  in  the  next 
three  chapters,  followed  by  a  final  chap- 

ter on  Losses,  Efficiency  and  operation 
of  direct  current  machinery.  The  last 
fifty  pages  contain  several  hundred 
questions  and  problems  which  should 
add  considerably  to  the  value  of  the 
book. 

Direct  current  power  distribution  is 
not  treated,  as  it  is  intended  that  this 
subject  be  treated  with  alternating  cur- 

rent transmission  in  a  later  book  cov- 
ering the  industrial  applications  of  al- 

ternating currents. 
The  book  is  quite  up-to-date  in  all  M 

respects  as  evidenced  by  material  being  ■ 
included  such  as  the  Delco  Starting 

Light  System  and  it  should  fill  ad- 
mirably the  purpose  for  which  it  is  in- 

tended, and  can  no  doubt  be  well  used 
as  a  reference  book  by  men  engaged  in 
the  everyday  operation  of  electrical machinery. 

E.  R.  S. 
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Oakland     Electric     Club     Elects 
Officers    for    Ensuing    Year 
At  a  recent  meeting  of  the  Electric 

Club  of  Oakland,  Calif.,  Ben  C.  Hill, 
superintendent  of  electrical  inspectors 
of  the  city  of  Oakland,  was  elected 
president  of  the  organization.  Other 
officers  elected  at  this  time  were:  Vice- 
president,  Walter  Spencer,  Spencer 
Electric  Company;  secretary-treasurer, 
Edgar  C.  Fisher,  Joint  Pole  Associa- 

tion. The  executive  committee  mem- 
bers are:  Romaine  Myers,  consulting 

engineer;  Ross  M.  Gilson,  Ross  M.  Gil- 
son  Company;  Edgar  Powers,  heating 
specialist.  TTie  Oakland  Electric  Club 
meets  every  Monday  noon  at  the  Hotel 
Oakland. 

Four  New  Piizes  Are  Offered  to 
N.E.L.A.  Membership 

Four  new  prizes  have  been  added  to 
the  list  open  to  the  membership  of  the 
N.E.L.A.  since  the  1924  convention,  and 
the  awards  in  these  contests  will  be 
made  for  the  first  time  at  the  annual 
convention  to  be  held  in  San  Francisco, 
June  15-19.  The  new  prizes  total  $1,500 
in  value  and  bear  the  names  of  their 
donors,  Martin  J.  Insull,  James  H.  Mc- 
Graw,  and  Arthur  Williams,  with  the 
exception  of  the  H.  M.  Byllesby  prize, 
which  is  donated  by  the  H.  M.  Bylles- 

by Company  in  memory  of  its  late 
president. 

The  total  list  of  prizes  now  open  to 
members  of  the  association  is  as 
follows : 

The    Doherty    prize — gold    medal. 
The  Harriet  Billings  prize — $50. 
The  H.  M.  Byllesby  prize — $500,  divided  thus: 

$250  first  prize ;  $150  second  prize ;  $100  third 
prize. 

The  Martin  J.  Insul  prize — $250. 
The  James  H.  McGraw  prize — $500.  divided 

thus:  $250  first  prize;  $150  second  prize;  $100 
third  prize. 

The   Arthur   Williams   prize — $250. 
Frank  W.   Smith   educational   prize — $100. 

The   Insull   Medal — for   life-saving  by   resusci- 
tation. 

A  complete  listing  of  the  qualifica- 
tions of  contestants,  together  with  con- 
test rules  appears  in  The  N.E.L.A. 

Bulletin,  February,  1925,  pp.  121-2.  All 
papers  to  be  entered  in  the  contest  must 
be  in  the  hands  of  the  secretary  of  the 
association  not  later  than  April  15. 

Plans  of  Pacific  Coast  A.S.M.E. 
Meeting  Announced 

Plans  are  well  in  hand  for  the  Pacific 
Coast  A.S.M.E.  regional  meeting,  which 
is  to  be  held  in  Portland  June  22-25. 
The  meeting  follows  closely  upon  the 
annual  convention  of  the  National  Elec- 

tric Light  Association  in  San  Francisco 
June  15-19,  and  an  invitation  to  visit 
the  Portland  meeting  will  be  tendered 
to  those  in  attendance  at  the  convention. 

Papers  to  be  read  at  the  technical 
sessions  include,  "The  Utilization  of 
Wood  Waste,"  "The  New  30-Inch  Suc- 

tion Diesel  Dredge,"  "The  Mechanical 
Engineering  Features  of  the  Long-Bell 
Lumber  Company's  New  Saw  Mill  at 
Longview,  Wash.,"  "Electric  Logging," 

"Steam  Logging,"  "Cable  Systems  in 
Recent  Logging  Developments,"  and 
"The  New  Hydroelectric  Plant  of  the 
Portland  Electric  Power  Company." 

Inspection  trips  will  be  made  to  the 
Oak  Grove  power  plant,  the  hog  fuel 
power  plants  in  and  around  Portland, 

and  the  Longview  Lumber  Company's 
mill,  while  sightseeing  tours  to  points 
of  scenic  attractiveness  and  other  en- 

tertainments have  been  planned  for  the 
visitors. 

A.I.E.E.    Nominations    Announced. — 
At  a  meeting  of  the  board  of  directors 
of  the  American  Institute  of  Electrical 
Engineers  held  in  New  York  March  13, 
the  following  were  nominated  as  can- 

didates for  office  for  the  ensuing  year: 
President — Dr.  Michael  I.  Pupin,  Colum- 

bia University,  New  York;  vice-presi- 
dents: No.  2  (Middle  Eastern  District) 

— A.  G.  Pierce,  Cleveland;  No.  4 
(Southern) — W.  E.  Mitchell,  Birming- 

ham; No.  6  (North  Central)— H.  S. 
Sands,  Denver;  No.  8  (Pacific) — P.  M. 
Downing,  San  Francisco;  No.  10 
(Canada) — W.  P.  Dobson,  Toronto; 
managers:  M.  M.  Fowler,  Chicago;  E. 
C.  Stone,  Pittsburgh;  H.  A.  Kidder,  New 
York;  treasurer:  G.  A.  Hamilton,  Eliza- 

beth, N.  J. 

COMING  EVENTS 

Technical  Section,  Northwest  Electric  Light  and 

Power  Association — General  Meeting — 
Spokane,   Wash. 

April    16-17,    1925 

Southwestern  Public  Service  Association — 

Annual  Convention — Rice  Hotel,  Houston,  Texpa 
May  5-8,  1925 

Electrical  Supply  Jobbers'  Association — 
Annual  Convention — Hot  Springs,  Va. 

June  1-6,  1925 

Associated  Manufacturers  of  Electrical  Supplies — 
Annual  Meeting — Hot  Springs,  Va. 

June   8-13,    1925 

Northwest    Electric    Light    and    Power    Associa- 
tion— Annual    Convention  — 

Gasco   Building,   Portland,   Ore. 
June    12,    1925 

National  Electric  Light  Association — 
Annual  Convention — San  Francisco,  Calif. 

June  15-19,  1925 

Northwest    Technical    Section    to 
Meet  in  Spokane  April  16 

The  second  annual  s-eneral  meetins 
of  the  technical  section  of  the  North- 

west Electric  Light  and  Power  Associa- 
tion will  be  held  at  Spokane  April  16 

and  17.  During  the  two-day  session, 
papers  will  be  presented  by  some  mem- 

ber of  each  subcommittee  of  the  section, 
and  general  discussion  on  the  various 
subjects  presented  will  be  invited. 

H.  H.  Schoolfield,  chief  engineer,  Pa- 
cific Power  &  Light  Company,  Portland, 

announces  that  this  meeting  is  open  to 
everyone  desiring  to  attend  and  cor- 

dially extends  an  invitation  to  all  inter- 
ested. 

Tentative  Dates  Set  for  New  Mexico 
Convention. — Tlie  dates  of  April  20,  21 
and  22  have  been  set  tentatively  for 
the  holding  of  the  New  Mexico  Elec- 

trical Association  convention  at  Albu- 
querque that  was  postponed  on  account 

of  important  matters  confronting  the 
principal  central  stations  at  the  time. 
Arthur  Prager,  general  manager  of  the 
Albuquerque  Gas  &  Electric  Company, 
is  in  charge  of  arrangements  for  the 
convention. 

Northwest  Convention  to  Be  Held 
in  Portland  June  12 

At  a  meeting  of  the  executive  com- 
mittee of  the  Northwest  Electric  Light 

and  Power  Association  held  at  Portland 
March  9,  1925,  it  was  decided  to  hold 
the  1925  convention  of  the  association 
June  12,  1925,  in  the  auditorium  of  the 
Gasco  Building,  Portland.  At  this  time 
the  reports  of  committees  will  be  re- 

ceived, and  an  executive  session  will  be 
held  for  the  election  of  officers  for  the 
ensuing  year. 

Plans  for  a  convention  of  the  usual 
size  and  duration  were  abandoned  on 
account  of  the  convention  of  the  Na- 

tional Electric  Light  Association  in  San 
Francisco,  June  15,  which  will  be  at- 

tended by  many  members  from  the 
Northwest. 

Date  of  Southwestern  Convention 
Changed. — The  Southwestern  Public 
Service  Association  will  hold  its  annual 
convention  at  Houston,  Texas,  May  5-8, 
1925,  instead  of  May  11-15.  The  date 
has  been  changed  to  avoid  conflict  with 
other  conventions  of  interest  to  public 
utility  men  in  the  Southwest.  Head- 

quarters of  the  convention  will  be  at 
the  Rice  Hotel,  and  reservations  will  be 
handled  by  the  hotel  management.  The 
general  convention  committee  is  as  fol- 

lows: W.  E.  Wood,  chairman,  Houston 
Electric  Company;  S.  R.  Bertron,  Jr., 
Houston  Lighting  &  Power  Company; 
F.  D.  Murphy,  Houston  Gas  &  Fuel 
Company;  A.  F.  Townsend,  Eastern 
Texas  Electric  Company,  Beaumont; 
F.  C.  Armbruster,  Southwestern  Gas  & 
Electric  Company,  Shreveport;  B.  F. 
Cherry,  Weatherford  Water,  Light  & 
Ice  Company;  G.  W.  Fry,  president. 
West  Texas  Utilities  Company,  and 
E.  N.  Willis,  secretary. 

Electrical  Bowling  League  Organized 
in  Los  Angeles. — A  bowling  league, 
consisting  of  teams  from  electrical  job- 

bers in  Los  Angeles,  has  been  organ- 
ized in  that  city  and  on  March  19  had 

completed  one-half  of  the  series  that  is 
to  be  played.  Nine  teams  representing 
nine  jobbing  organizations  and  one 

made  up  of  manufacturers'  representa- 
tives are  enrolled  in  the  league.  Tour- 

naments are  held  on  Thursday  even- 
ings at  Jensen's  Recreation  Centre 

bowling  alleys.  The  league  was  organ- 
ized in  December  of  last  year.  It  is 

the  intent  of  the  organizers  to  include 
all  branches  of  the  industry  in  the 
league  which  will  be  formed  next  year. 
J.  A.  Sines,  representative  of  the  Chi- 

cago Fuse  Manufacturing  Company  in 
Los  Angeles,  is  organizer  and  secre- 

tary-treasurer of  the  league. 

P.C.E.A.  Papers  Must  Be  in  Secre- 
tary's Hands  by  April  1. — Papers  pre- 
pared by  the  members  of  the  Account- 

ing, Commercial,  Public  Relations,  Pub- 
licity, Purchasing  and  Stores,  and  Tech- 
nical Sections  of  the  P.C.E.A.  must  be 

in  the  hands  of  S.  H.  Taylor,  secretary 
of  the  association,  by  April  1  to  permit 
their  publication  in  the  June  1  issue  of 
the  Journal  of  Electricity.  The  Execu- 

tive Committee  of  the  association  has 
requested  every  section  chairman  to 
endeavor  to  comply  with  this  ruling. 
The  papers  will  be  given  to  the  papers 
committee  for  editing  before  they  are 
published.  Papers  should  be  sent  to 
527  Rialto  Building,  San  Francisco. 
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Personals 

O.  B.  Stubbs,  president  of  the  Stubbs 
Electric  Company,  Portland,  a  pioneer 
house  in  the  electrical  industry  in  the 
Northwest,  was  elected  chairman  of  the 
Pacific  Coast  division  of  the  Electrical 

Supply  Jobbers'  Association  at  the  re- cent convention  of  that  association  at 

Del  Monte,  Calif.  Mr.  Stubbs  was  bom 
in  Lawrence,  Mass.,  and  received  his 
education  at  Concord,  N.  H.,  graduat- 

ing in  civil  engineering.  He  came  West 
in  1883  and  became  associated  with  the 
chief  engineer  of  the  old  Oregon  Steam 
Navigation  Company,  which  was  the 
forerunner  of  the  Oregon-Washington 
Railroad  &  Navigation  Company,  the 
western  link  of  the  Union  Pacific  sys- 

tem. The  original  company  operated 
boats  between  Astoria,  Ore.,  and  Celilo 
Falls  on  the  Columbia  River  with  a 
short  rail  portage  by-passing  the  cas- 

cades at  the  site  of  the  present  Cascade 
Locks.  Mr.  Stubbs  later  worked  for  a 
time  on  the  Cascade  Locks  project.  In 
1896  he  started  an  electrical  contracting 
business  in  Portland.  His  first  large 
job  was  the  installation  of  the  electrical 
equipment  on  a  government  ship  used 
for  transporting  horses  to  Manila  dur- 

ing the  Spanish-American  War.  He 
later  took  on  the  retailing  of  electrical 
appliances,  and  finally  in  1910  entered 
the  jobbing  field,  in  which  he  has 
established  his  company  as  one  of  the 
leading  electrical  jobbers  of  the  North- 
west. 

R.  D.  Thomas,  associated  with  the 
Federal  Electric  Company  of  Denver, 
was  a  recent  visitor  in  San  Francisco 
in  the  interests  of  his  firm. 

Frank  Dana,  assistant  general  man- 
ager of  the  Electric  Flow  Meter  Com- 

pany, of  Kansas  City,  is  in  San  Diego 
supervising  the  installation  and  tests 

of  some  of  his  company's  products  at 
the  San  Diego  Consolidated  Gas  & 
Electric  Company's  gas  plant. 

Carl  Burgess,  advertising  manager  of 
the  Los  Angeles  district  for  the  West- 
inghouse  Electric  &  Manufacturing 
Company,  paid  San  Diego  a  short  visit 
recently,  renewing  acquaintances  made 
at  the  convention  last  summer  at 
Coronado. 

C.  D.  Monteith,  formerly  in  charge  of 
the  electric  transportation  bureau  of 
the  Pacific  Gas  and  Electric  Company, 
San  Francisco,  has  been  appointed 

lighting  sales  engineer  for  that  com- 
pany. John  C.  Hoyt,  chief  of  the  surface 
water  division  of  the  water  resources 
branch  of  the  United  States  Geological 

Survey,  Washington,  D.  C,  was  a  re- 
cent visitor  in  Salt  Lake  City  for  the 

purpose  of  conferring  with  A.  B.  Purton, 
district  engineer  of  the  water  resources 
branch  of  the  Geological  Survey.  Mr. 
Hoyt  was  a  delegate  to  the  world 
power  conference  at  London  a  short 
time  ago. 

C.  F.  Norton,  sales  manager  of  the 
Howell  Electric  Motors  Company, 
Howell,  Mich.,  represented  in  San  Fran- 

cisco, Los  Angeles  and  Seattle  by  the 
Garland-Aflfolter  Engineering  Company, 
was  recently  on  the  Pacific  Coast  mak- 

ing a  survey  of  the  local  motor  situa- 
tion. 

C.  Reeves  has  been  appointed  assist- 
ant for  G.  O.  Hodgson,  sales  manager 

of  the  Edison  Lamp  Works  at  Denver. 
Frank  Perry,  of  the  Wong  &  Perry 

Electric  Company,  Boston,  was  a  recent 
visitor   on  the   Pacific   Coast. 

R.  C.  Newhouse,  of  the  Allis-Chalm- 
ers  Manufacturing  Company,  Mil- 

waukee, recently  spent  some  time  in 
San  Francisco. 

Dr.  Michael  I.  Pupin,  of  Columbia 
University,  New  York,  has  been  nomin- 

ated for  president  of  the  American 
Institute  of  Electrical  Engineers.  P.  M. 
Downing,  vice-president  in  charge  of 
electrical  construction  and  operation. 
Pacific  Gas  and  Electric  Company,  San 
Francisco,  was  nominated  for  vice- 
president  for  the  Pacific  district. 

John  J.  Gibson,  vice-president,  West- 
inghouse  Commercial  Investment  Com- 

pany, New  York,  was  recently  in  San 
Francisco  in  the  interests  of  his 
company. 

Floyd  Averill,  president  Fobes  Sup- 
ply Company,  Portland,  was  a  recent 

visitor  in  San  Francisco. 
W.  H.  Kaemper  of  Listenwalter  & 

Gough  and  W.  J.  Ettiene,  associated 
with  the  Zenith  Radio  Corporation,  both 
of  San  Francisco,  left  recently  for  Chi- 

cago in  the  interests  of  their  respective 
firms. 

B.  J.  Wildman,  Pacific  Coast  man- 
ager of  Moe-Bridges  Company,  San 

Francisco,  recently  departed  on  a  tour 
of  the  Northwest  in  the  interests  of  his 
company. 

G.  R.  Henninger,  associate  editor  of 
the  Journal  of  Electricity,  paid  San 
Diego  a  visit  March  16  and  17,  taking 

in  the  St.  Patrick's  party  of  the  San 
Diego  Electric  Club  while  there. 

Felix  Van  Cleef,  of  Van  Cleef  Broth- 
ers, Chicago,  recently  spent  some  time 

in  San  Francisco  while  on  a  tour  of  the 
Pacific  Coast. 

.1.  P.  Fairbank,  extension  specialist 
in  agricultural  engineering,  University 
of  California,  recently  presented  a 
kitchen  lighting  demonstration  at  the 
Arcade  School  in   Sacramento. 
W.  A.  Brackenridge,  vice-president. 

Southern  California  Edison  Company, 
Los  Angeles,  was  a  recent  visitor  in 
San  Francisco. 

Arch  Miller  of  the  Miller-Seldon  Elec- 
trical Company,  Detroit,  recently  visited 

San  Francisco. 
M.  W.  Kellogg,  head  of  the  M.  W. 

Kellogg  Company  of  New  York  City, 
spent  some  time  in  San  Francisco  re- 

cently in  the  interests  of  his  concern. 

H.  W.  Crozier,  hydroelectric  engineer 
of  the  San  Francisco  office  of  Sanderson 
&  Porter,  recently  was  in  Aberdeen, 
Wash.,  on  business  connected  with  the 
Grays  Harbor  Railway  &  Light  Com- 

pany. While  there  he  addressed  the 
Aberdeen  Rotary  Club  on  the  subject 
of  power  possibilities  in  the  Grays 
Harbor  country. 

Harris  J.  Ryan,  professor  of  electrical 
engineering  at  Stanford  University, 
Palo  Alto,  Calif.,  has  been  made  a 
doctor  of  laws  of  the  University  of 
California,  Berkeley,  in  recognition  of 
his  services  in  the  furtherance  of  elec- 

trical development  in  general,  and  of 
his  contributions  to  existing  data  on 
high-voltage  transmission  and  phe- 

nomena in  particular.  The  decree  was 
conferred  March  23  at  the  annual 

charter  day  celebration  at  the  Uni- 
versity of  California.  Professor  Ryan 

graduated  from  Cornell  University  with 
a  degree  of  electrical  engineering,  and 
since  then  has  devoted  himself  to  the 
advancement  of  that  science.  At  Stan- 

ford University  he  has  spent  the  greater 
part  of  his  time  in  research  work  in 
connection  with  high-voltage  transmis- 

sion. He  has  developed  a  high-voltage 
wattmeter  for  measuring  corona  and 
other  power  losses  on  high-voltage  cir- 

cuits, and  this  instrument  has  been  per^ 
fected  to  such  an  extent  that  the  power 
of  a  single  brush  discharge  and  power 
losses  as  small  as  a  quarter  of  a  watt 
may  be  measured  on  a  220-kv.  line.  He 
is  considered  one  of  the  foremost  au- 

thorities on  the  subject  of  corona,  and 
his  cathode  ray  oscillograph  studies, 
which  he  has  been  pursuing  since  1900, 
have  added  much  to  the  knowledge  of 
the  dielectric  properties  of  air  and  the 
phenomena  of  corona.  As  soon  as  the 
new  2,000,000-volt  laboratory  to  be 
erected  at  Stanford  (Journal  of  Elec- 

tricity, March  15,  p.  222)  is  completed, 

Professor  Ryan  will  be  in  charge  of  all 
experimental  work  there  and  will  devote 
his  entire  time  to  research  in  connec- 

tion with  the  new  equipment.  Aside 
from  his  work  at  the  university,  he  has 
been  active  in  an  advisory  and  consult- 

ing capacity.  He  has  been  consulting 
engineer  of  the  Los  Angeles  Aqueduct; 
a  director  of  the  Supersonics  War 
Laboratory,  National  Research  Council; 
and  U.  S.  Government  delegate  to  the 
International  Electric  Congress.  He  is 

a  past  president  of  the  American  Insti- 
tute of  Electrical  Engineers  and  a 

member  of  many  other  leading  and 
scientific  societies. 
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H.  E.  Sandoval,  for  twelve  years  as- 
sociated with  the  Pacific  Gas  and 

Electric  Company,  San  Francisco,  re- 
signed April  1,  1925,  to  become  presi- 

dent and  general  manager  of  the  San- 
doval Sales  Company,  a  newly  organ- 

ized $100,000  corporation.  The  business 
of  the  firm  will  be  that  of  manufactur- 

ers' agents,  and  already  it  has  been 
appointed  executive  distributor  of  We- 
six  electric  products  for  northern  Cali- 

fornia. Offices  and  display  room  will 
be  maintained  at  115  Jessie  Street,  San 
Francisco.  Mr.  Sandoval  received  the 
degree  of  bachelor  of  science  in  elec- 

trical engineering  from  the  University 

of  California  in  1912.  He  became  as- 
sociated with  the  Mount  Whitney  Light 

&  Power  Company,  Fresno,  Calif.,  and 
remained  with  them  until  1913  when  he 
was  employed  by  the  Pacific  Gas  and 
Electric  Company.  He  is  familiar  with 
all  phases  of  the  central-station  branch 
of  the  industry;  for  the  past  several 
years  he  has  been  manager  of  electric 
sales.  Mr.  Sandoval  is  well  known 
to  members  of  the  electrical  industry 
and  has  been  active  in  its  development 
and  betterment. 

E.  C.  Headrick,  director  of  the  Asso- 
ciation of  Electragists,  International  for 

the  Rocky  Mountain  district,  departed 
recently  for  New  York  where  he  will 
attend  the  national  executive  commit- 

tee meeting.  On  his  return  he  plans  to 
stop  over  at  several  Eastern  cities. 

John  Farley  succeeds  C.  D.  Monteith 
who  recently  resigned  as  secretary- 
treasurer  of  the  Electric  Transportation 
Association,  San  Francisco. 

W.  F.  Brainerd,  formerly  field  repre- 
sentative of  the  California  Electrical 

Bureau  in  southern  California,  has 
been  appointed  assistant  secretary  of 
the  bureau  with  direction  over  the  Los 
Angeles  activities  and  the  field  staff 
in  the  south. 

A.  W.  Leonard,  president,  H.  J.  Gille, 
general  sales  manager  and  F.  W.  Brow- 

nell,  comptroller,  P'uget  Sound  Power  & 
Light  Company,  Seattle,  recently  spent 
some  time  in  San  Francisco  in  the  in- 

terests of  their  concern. 
L.  W.  Sherman  succeeds  R.  N.  Phelan 

as  the  new  secretary-treasurer  of  the 
Electrical  Contractors  and  Dealers'  As- 

sociation of  Sacramento,  Calif.  Mr. 
Sherman  was  formerly  with  the  La- 
tourrette-Fical  Company  of  that  city 
and  more  recently  employed  as  superin- 

tendent of  mechanical  and  electrical 

construction  at  the  Veterans'  Hospital, 
Livermore,  CaUf. 

P.  F.  Apfel,  president  of  the  Electric 
Heating  &  Manufacturing  Company, 
Seattle,  recently  visited  California  and 
spent  considerable  time  with  his  repre- 

sentatives, the  Wholesale  Electric  Com- 
pany in  San  Francisco. 

H.  A.  Norris,  architect  of  Sydney, 
Australia,  who  has  come  to  the  United 
States  to  study  American  building  con- 

struction methods,  is  the  guest  of  the 
Westinghouse  Electric  &  Manufactur- 

ing Company,  San  Francisco.  He  will 
be  entertained  also  by  some  of  the 

company's  Eastern  offices  during  his tour. 
W.  P.  Stranborg,  publicity  manager, 

Portland  Electric  Power  Company,  and 
chairman  Utility  Advertising  Section, 
Associated  Advertising  Clubs  of  the 
World,  was  a  recent  visitor  in  San 
Francisco. 

S.  L.  Albaugh,  Los  Angeles  represen- 
tative of  the  Johns-Pratt  Company,  was 

a  visitor  to  San  Diego  early  in  March. 
He  was  a  guest  of  the  Electric  Club 
while  there. 

Kenneth  E.  Clarke  has  been  appointed 
vice-president  and  general  manager  of 
the  United  Electric  Company,  Canton, 
Ohio.  He  was  formerly  general  man- 

ager of  Altorfer  Brothers,  Peoria,  111. 
A.  C.  McMicken,  sales  manager  of  the 

Portland  Electric  Power  Company, 
Portland,  left  for  New  York  City  re- 

cently to  attend  a  meeting  of  the  Com- 
mercial National  Section  of  the 

N.E.L.A. 

Carl  F.  Uhden,  formerly  chief  en- 
gineer of  the  Gorge  Creek  development 

of  the  Skagit  project,  Seattle,  has 
opened  an  office  at  1409  Alaska  Build- 

ing, Seattle,  as  a  consulting  and  con- 
tracting engineer. 

Sam  Gates,  general  manager  of  the 
Los  Angeles  division  of  General  Electric 
Company,  together  with  Mrs.  Gates  and 
L.  Spring,  merchandising  specialist  of 
the  company,  were  the  outstanding  out- 
of-town  guests  of  the  Electric  Club's  St. 
Patrick's  party,  March  17. 

A.  F.  Blacksmith,  district  sales  agent 
in  Los  Angeles  for  the  Duncan  Electric 
Manufacturing  Company  of  LaFayette, 
Ind.,  was  recently  a  visitor  in  San 
Francisco. 
Walter  Schmidt,  electrical  engineer, 

Los  Angeles,  recently  spent  some  time 
in  San  Francisco. 

N.  B.  Osbom,  representing  Landers, 
Frary  &  Clark  in  Washington  and 
Oregon,  was  in  San  Francisco  recently, 
having  been  called  there  by  the  death  of 
his  mother  who  passed  away  in  that city. 

H.  G.  Kelsey  succeeds  Frank  Thomas 
as  sales  manager  for  the  Grays  Harbor 
Railway  &  Light  Company,  Aberdeen, 
Wash.  Mr.  Thomas  has  gone  into  busi- 

ness as  a  partner  under  the  firm  name 
of  Phillips  &  Thomas,  dealers  in  elec- 

trical supplies. 
E.  L.  Crider,  Puget  Sound  Power  & 

Light  Company,  Seattle,  was  a  recent 
visitor  in  San  Francisco. 

T.  A.  Wood,  formerly  connected  with 
the  Cerro  de  Pasco  Copper  Corporation 
at  Oroya,  Peru,  is  now  field  engineer  for 
the  Committee  on  the  Relation  of  Elec- 

tricity and  Agriculture  under  Prof.  B. 
D.  Moses,  with  headquarters  at  Davis, 
Calif. 

L.  D.  McFarland,  president  of  L.  D. 
McFarland  Company,  Ltd.,  Sandpoint, 
Idaho,  extensive  producers  of  cedar 
poles,  accompanied  by  his  family,  re- 

cently stopped  over  at  San  Francisco 
for  a  few  days  while  en  route  to  the 
Hawaiian  Islands. 

Norman  B.  Hickox,  for  several  years 
past  assistant  general  sales  manager, 
Curtis  Lighting,  Inc.,  Chicago,  has  been 
made  vice-president  of  that  company  in 
charge  of  sales. 

W.  H.  Huttinger,  chief  engineer.  Elec- 
tric Power  Equipment  Corporation  of 

Philadelphia,  is  touring  the  Pacific 
Coast  states  in  the  interests  of  his company. 

W.  H.  McGrath,  vice-president  Puget 
Sound  Power  &  Light  Company,  Seattle, 

recently  left  for  a  month's  visit  in  Cali- 
fornia. 

Capt.  G.  B.  Baldwin,  publicity  de- 
partment. Pacific  Gas  and  Electric 

Company,  San  Francisco,  sp®ke  on 
"Hydroelectric  Development  in  North- 

ern California"  at  a  recent  meeting 
of  the  Business  and  Professional  Wom- 

en's Club  of  that  city.  Music  was  fur- 
nished by  the  P.  G.  and  E.  Trio. 

Vernon  Wilder,  superintendent  of  the 
Bishop  district  of  The  Southern  Sier- 

ras Power  Company,  Riverside,  Calif., 
died  suddenly  in  the  latter  city  recently 
while  there  on  business.  He  was  also 
at  the  time  of  his  death  general  super- 

intendent of  the  Interstate  Telephone  & 
Telegraph  Company,  a  subsidiary  of 
The  Southern  Sierras  company,  and  was 
widely  known  throughout  Owens  River 
Valley.  After  graduation  from  college 
Mr.  Wilder  entered  the  telephone  busi- 

ness, and  from  1898  to  1912  was  con- 
nected chiefly  with  the  Bell  Telephone 

Company  as  exchange  manager,  traffic 

manager  and  division  traffic  superin- 
tendent, with  two  years  as  chief  elec- 

trician of  the  Hanolton  Light  &  Water 
Company.  In  1914  he  became  traffic 
chief  of  the  Interstate  company,  with 
headquarters  at  Bishop,  being  appointed 
local  superintendent  the  same  year.  In 
1920  he  was  promoted  to  the  two  posi- 

tions he  held  at  the  time  of  his  death. 
He  was  also  president  of  the  Bishop 
Chamber  of  Commerce  and  chairman  of 
the  Bishop  Board  of  Elementary 
Schools.  Mr.  Wilder  was  an  efficient 
official  and  a  valued  leader  in  civic  af- 

fairs, and  lois  passing  is  a  loss  to  the community. 
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TRADE  NOTES 

The   Tacoma   Electric   Company,   Ta- 
coma,  was  recently  damaged  to  the  ex- 

tent of  $6,000  by  a  fire  which  swept 

an  adjoining  building.  The  company's 
stock  was  not  burned,  but  was  dam- 

aged by  streams  of  water  flowing  from 
the  room  above  and  adjoining. 
The  Chicago  Fuse  Manufacturing 

Company,  Chicago,  recently  has  issued 
a  96-page  catalog,  which  they  will  be 
glad  to  send  to  anyone  interested.  The 
book  is  very  complete,  giving  sizes, 
prices  and  information  of  every  kind 
that  might  be  desired  by  buyers  of 
fuses  and  allied  products. 

M.  H.  Detrick  Company,  Chicago,  re- 
cently has  issued  a  new  catalog,  pro- 
fusely illustrated  with  photographs  and 

drawings,  containing  much  detailed  in- 
formation on  Detrick  arches. 

The  Okonite-Callender  Cable  Com- 
pany, Inc.,  recently  has  purchased  a 

plant  in  Paterson,  N.  J.,  where  it  vrill 
manufacture  lead-covered  paper  in- 

sulated cables. 
Charles  Cory  &  Sons.,  Inc.,  New  York 

City,  are  distributing  on  request  the 
new  Cory  Interlocks  Bulletin  No.  105- 
29-B,  describing  many  types  and  meth- 

ods of  installation  of  this  device  to  pre- 
vent accidental  opening  of  disconnect- 

ing swiches  while  under  load,  by  station 
personnel,  and  to  prevent  damage  from 
the  same  cause  through  malicious  tam- 

pering. They  have  also  issued  a  bul- 
letin on  central  station  load  indicators, 

chat  contains  an  interesting  description 
of  the  complete  systems  and  many  illus- 

trations of  the  various  types  of  load 
and  period  indicators,  manual  controls 
and  totalizing  watt-meter  operated 
automatic  control. 

Viele,  Blackwell  &  Buck,  New  York 
City,  has  recently  issued  its  new  Bulle- 

tin No.  12  on  weldless  steel  poles. 
Hurley  Machine  Company,  Chicago, 

has  recently  put  on  the  market  a  small 
home  ironing  machine.  The  roll  is  30 
in.  long  and  the  heating  element  in  the 
shoe  is  1,000  watts.  It  is  automatic 
and  is  said  to  have  exclusive  features 
designed  to  make  operation  safe  and 
easy,  as  well  as  being  constructed  to 
require  only  a  small  amount  of  space 
when  not  in  use. 

The  Esterline-Angus  Company  of  In- 
dianapolis has  issued  a  new  folder,  con- 

taining information  on  graphic  instru- 
ments that  will  be  sent  free  upon  re- 

quest of  interested  parties. 
The  Elwell-Parker  Electric  Company, 

Cleveland,  has  recently  developed  an 
electric  elevator  tructor  for  transport- 

ing and  stacking  bulky  cylindrical  and 
rectangular  loads.  The  tructor  handles 
rolls  of  fabrics,  carpet,  linoleum,  rub- 

ber stock,  steel,  newsprint  and  barrels, 
bales,  boxes,  textile  beams.  One  man 
operates  the  ecjuipment  and  has  clear 
vision  of  the  forward  part  of  the  unit 
at  all  times. 

Hendrie  &  Bolthoff  Company  and  the 
B.  K.  Sweeney  Electrical  Company, 
Denver,  are  taking  an  active  part  in 
the  reorganization  of  the  radio  trade 

groups  in'  that  city.  Both  are  members 
of  the  newly  created  Radio  Jobbers  As- 

sociation, of  which  George  Hopkins  of 
Knight-Campbell  Company  is  president. 

Superior  Refrigeration,  Inc.,  Lima 
and  Wapakoneta,  Ohio,  has  issued  re- 

cently a  booklet  entitled,  "Superior  Re- 
frigeration," that  describes  the  advant- 

ages of  electric  refrigeration  in  the 
home. 

The  Advance  Machinery  &  Supply 

Company,  Denver,  western  representa- 
tives of  the  De  Laval  Steam  Turbine 

Company  of  Trenton,  N.  J.,  has  recently 
received  an  order  from  the  Board  of 
Water  Commissioners  of  the  Citv  and 
County  of  Denver  for  one  15,000,000- 
gal.  centrifugal  pump,  driven  through 
reduction  gears  by  a  De  Laval  steam 
turbine  together  with  condenser  and 
auxiliaries  complete.  This  makes  four 
De  Laval  units  installed  in  the  Denver 
water  works  system  in  the  past  two 

years. The  Bonnot  Company,  Canton,  Ohio, 
has  ready  for  distribution  its  Bulletin 
No.  64  on  its  Unit-Air  ball  mill.  It  de- 

scribes the  principles  of  construction  of 
the  mill  and  its  advantages,  and  is  well 
illustrated  with  cuts  of  the  machine. 

Capital  Electric  Company,  Denver, 
lamp  refill  manufacturer  and  distributor 
at  1122  California  Street,  is  construct- 

ing an  addition  to  its  plant,  the  cost 
being  estimated  at  over  $20,000. 
The  Sangamo  Electric  Company, 

Springfield,  111.,  has  announced  a  new 
line  of  amperehour  meters,  known  as 
Type  N,  wMch  is  a  simple  form  of  mer- 

cury-motor meter  comprising  a  single 
copper  disk  rotating  in  a  mercury  cham- 

ber located  between  the  pole  tips  of  two 
large  permanent  magnets.  The  meter 
is  furnished  in  various  types. 

Butte  Electric  &  Manufacturing  Com- 
pany, San  Francisco,  has  issued  recently 

a  descriptive  catalog  of  switchboards 
and  other  special  electrical  apparatus. 
The  manufacture  of  a  new  line  of 
"Shockpruf"  switches  for  light  and 
power  service  is  announced  also. 

The  Ideal'  Electric  &  Manufacturing 
Company,  Mansfield,  Ohio,  manufactur- 

ers of  power  apparatus,  has  announced 
the  reopening  of  its  San  Francisco 
office  at  611  Howard  Street.  A.  J.  Myers 
will  be  in  charge. 

Hurley  Machine  Company,  Chicago, 
has  announced  the  organization  of  the 
Hurley  Vacuum  Cleaner  Company.  The 
new  company  will  take  over  all  of  the 

parent  company's  vacuum-cleaner  busi- ness and  will  have  its  main  office  on 
the  eighteenth  floor  of  the  Steger  Build- 

ing, Cliicago.  E.  N.  Hurley,  Jr.,  has 
been  elected  president  of  the  new company. 

The  F.  W.  Wakefield  Brass  Company, 
Vermilion,  Ohio,  has  recently  adopted 

a  new  flnish,  known  as  "egg  shell 
bronze,"  for  a  special  line  of  lighting 
fixtures.  The  finish  is  regular  bronze 
plated  upon  a  solid  brass  base,  but  the 
Wakefield  product  being  die-formed,  the 
result  is  an  eggshell  effect  instead  of 
being  polished  as  is  the  case  where  a 
bronze  finish  is  applied  to  spun  metal. 

Square  D  Company,  Detroit,  has  an- 
nounced the  completion  of  a  new  switch 

designed  and  built  for  use  as  an  en- 
trance switch,  disconnect,  or  for  instal- 

lations demanding  infrequent  opera- 
tion. This  new  type  switch,  which  is 

quick  break,  has  single  throw  action, 
is  fusible  and  is  being  built  Ln  the  60,100 
and  200-amp.,  3-pole,  250-volt  sizes. 
It  is  knovm  as  the  46,000  line. 
Wagner  Electric  Corporation,  St. 

Louis,  has  issued  an  attractive  bulletin. 
No.  143,  which  gives  a  complete  de- 

tailed description  of  its  new  and  varied 
line  of  electric  fans,  electric  current 
data,  and  is  profusely  illustrated. 

The  picture  of  this  young  happy  couple  was  taken  on  board  the  Matsonia  sailing  for  Hawaii.  If 
we  did  not  know  them  better  we  might  suppose  this  to  be  a  honeymoon  trip.  C.  E.  Heise,  San 
Francisco  district  manager,  Westinghouse  Electric  &  Manufacturing  Company,  and  Mrs.  Heise  are 
spending  a  month  in  the  Hawaiian  Islands  where  Mr.  Heise  will  confer  with  the  Westinghouse 

company   agents.   The   Hawaiian    Electric    Company,    Ltd.,    of   Honolulu. 
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ROCKBESTOS 
-the  asbestos  covered  wive 

Hudson  Ave.  Station  of  the 
Brooklyn  Edison  Co. 
Rockbestos  Flame  Proof  Cable 
used  on  this  Secondary 
Resistance. 

Magnet  Wire 
Fixture  Wire 
Stove  Wire 
Heating  Elements 
Heater  Cord 

Rockbestos  Insulation 

is  put  to  a  severe 

Flame  proof  cable  with 
three  layers  af  asbestos 

insulation  and  protec- 
tive covering  of  braided 

cotton. 

If  the  cable  leads  to  this  secondary 
resistance  should  burn  out  serious 
disturbance  might  follow. 

It  was  necessary  therefore  that 
the  cable  selected  should  be  equal 
to  every  severe  condition  that 

might  arise. 
The  engineers  of  the  Brooklyn 
Edison  Go's.  Hudson  Ave.  station 
selected  Rockbestos  flame  proof 
cable  because  they  found  that  it 
ivas  equal  to  every  service  to 
which  it  might  be  subjected. 
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P.  C.E.A.  Committee  Reports 

to  Appear  June  1 

BECAUSE  there  will  be  no  opportunity  for 
discussion  of  the  many  important  Pacific 

Coast  Electrical  Association  committee  re- 
ports this  year  at  the  National  Electric  Light 

Association  convention  in  San  Francisco,  the 
June  1  issue  of  the  Journal  of  Electricity  will 

be  of  more  than  passing  importance.  As  has 
been  the  custom  in  the  past,  this  issue  will 
carry  all  of  the  convention  papers.  This  year 
members  will  be  requested  to  submit  written 
discussion. 

The  reports  prepared  by  the  bureaus  and 

committees  for  the  year  1924-25  have  been 
characterized  as  the  finest  ever  submitted. 

Papers  will  be  published  that  will  be  of  great 

interest  to  every  branch  of  the  electrical  in- 

dustry. Many  of  the  reports  have  been  pre- 

pared at  the  request  of  sections  of  the  Na- 
tional Electric  Light  Association.  In  this 

particular,  we  might  mention  the  report  on 

metered  water  heating,  prepared  by  the  Com- 

mercial Section,  and  the  study  of  hydroelec- 

tric plant  laj'out  by  the  hydraulic  power  com- 
mittee for  the  Technical  National  Section. 

For  the  electrical  contractor  we  might 

mention  the  report  on  electric  air  heating, 

that  contains  suflicient  data  for  the  calcula- 

tion of  any  type  of  air-heater  installation. 

Dealers  will  be  interested  in  the  reports  pre- 

pared by  the  appliance  committee  of  the 
Commercial  Section. 

From  every  standpoint,  a  careful  study  of 

the  June  issue  will  be  well  worth  while  to 

anyone  engaged  in  the  industry.  The  issue 
will  constitute  a  text  and  reference  book  for 
the  industry  for  the  next  year. 
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SEE  FOR  YOURSELF 

THESE  TIME-SAVING  ADVANTAGES 

TOOK  at  the  Single  Wall.  It's 
-'— '  easy  to  see  why  it  can't 
buckle,  collapse  or  clog  the  tube. 

Note  how  the  small  sti'ands  form  hinges  between  the  large 
rollers.     They  help  make  DURADUCT  flexible. 

See  the  Roller-Bearing  Wireway.  A  Wire  fished  through  it 
touches  ,only  the  tops  of  the  rollers,  friction  is  thereby  re- 

duced so  that  long  lengths  can  be  fished  without  the  usual 
trouble  from  the  waxed  braid  sliding  back  and  clogging  the 
wireway. 

These  are  the  reasons  why  contractors,  who  figure  that 
time  saved  is  profit,  always  specify — 

DURADUCT 
(Reg.  V.  S.  Patent  Office) 

Tubular  Woven  Fabric  Co 
PAWTUCKET,  R.  I. 

THE  BLACK  DOTTED  LINE  IS  THE  MARK  OF 

  ^— DURADUCT— —— 
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EDITORIAL 

In  Memory  of 

JAMES  A.  LIGHTHIPE 

OF  the  beautiful  lives  of  the  men  of  the  genera- 
tion of  which  I  have  been  a  part,  that  of  James 

A.  Lighthipe  which  passed  out  on  April  10  stands 
forth  preeminent  in  its  simplicity,  devotion  to  his 
fellow  men  and  loyal  pride  in  the  great  profession  of 
which  he  was  a  pioneer.  For  twenty-eight  years  my 
association  with  Mr.  Lighthipe,  both  in  business  and 

,  in  private  life,  was  of  the  closest.  During  that  long 
period  which  witnessed  the  great  evolution  in  the 
electrical  industry,  bringing  with  it  all  the  problems 

and  perplexities  which  naturally  follow  in  the  chang- 
ing of  a  world  from  one  form  of  light,  heat,  power 

and  mechanics  to  another,  I  cannot  recall  one  single 
instance  when  Mr.  Lighthipe  lost  that  poise  which 

was  the  dominating  feature  of  his  character.  The 

calm,  scientific  mind  which  seemed  to  dwell  above 
the  conflicts  of  the  hour  was  a  source  of  strength 

upon  which  all  of  us  who  enjoyed  the  blessing  of  his 
friendship  and  companionship  could  rely.  Absolutely 
incapable  of  an  unselfish  thought  and  always  giving 
of  the  wealth  of  his  genius,  technical  knowledge,  and 

vast  experience  to  those  who  were  endeavoring  to 

follow  the  path  of  the  great  pioneer  of  the  electric 

industry,  he  gave  to  his  profession  the  priceless  gifts 

of  science,  knowledge  and  unquenchable  enthusiasm. 
Of  what  his  life  work  has  meant  to  the  thousands 

whom  he  has  edified,  inspired  and  encouraged,  and  to 

the  millions  of  people  who  today  are  enjoying  the 

facilities  of  light  and  communication  which  his 

modest,  unassuming  life  work  helped  make  possible 

for  humanity,  is  beyond  the  comprehension  of  those 

who  have  known  him  best  as  a  companion,  a  confi- 
dant and  a  loyal  friend. 

In  all  the  years  that  I  have  known  him— years 
fraught  with  the  adventures  of  great  achievements ; 

grinding  and  bitter  disappointments ;  of  the  slow  and 

patient  march  to  the  goal  to  which  he  strove,  I  can- 
not recall  his  ever  speaking  an  impatient  or  peevish 

word.  He  seemed  always  seeking  and  striving  by 

word  and  counsel  to  help  his  fellow  men  and  to 

steady  their  little  craft  among  the  storms  of  life. 

The  friend  and  co-worker  with  Thomas  A.  Edison 

in  the  years  that  he  was  developing  the  electric  light 
and  loud-speaking  telephone,  the  emissary  of  the 
great  inventor  in  installing  the  achievement  of  his 
inventions  in  foreign  lands,  and  the  companion  and 
co-worker  with  Steinmetz  and  many  others  of  the 

masters  who  have  made  the  history  of  our  genera- 
tion, we  cannot  but  ponder  to  what  extent  his  genius 

and  his  steady  and  patient  life  work  entered  into 
their  achievements.  His  contribution  to  their  suc- 

cesses must  have  been  enormous. 

In  our  own  organization,  the  Southern  California 
Edison  Company,  in  which  the  last  twenty  years  of 
his  remarkable  life  have  been  literally  interwoven 
with  its  warp  and  woof,  he  was  a  factor  which  I 
believe  was  dominating  in  welding  it  into  a  very  high 
degree  of  scientific  perfection.  Not  only  over  the 
vast  system  where  his  handiwork  is  visible  in  almost 
every  physical  achievement,  but  in  the  hearts  and 
lives  of  the  men  and  women  of  the  organization,  he 

still  lives.  Time  alone  can  soften  the  pangs  of  sor- 
row which  we  feel  today,  and  it  will  be  very  slow  and 

very  hard  for  us  to  realize  that  "the  places  that  have 
known  him  shall  know  him  no  more  forever." 

R.  H.  BALLARD. 

Lighting  Offers  a  Broad 
Field  for  Increasing  Revenue 

RECENTLY  an  executive  of  a  large  utility  com- 
pany in  the  Pacific  Northwest  stated  that  in  his 

opinion  the  power  companies  generally  did  not  de- 
vote sufficient  sales  attention  to  prospective  lighting 

business.  It  was  his  idea  that  the  companies  should 

have  a  lighting  sales  department  comparable  in  size 

and  importance  to  the  appliance  sales  or  power  de- 
partments, which  is  not  often  the  case  at  present. 

While  this  is  an  individual  business  problem  with 

each  central  station  company,  in  general  the  state- 
ment of  this  executive  is  true  and  merits  careful 

consideration. 

The  lighting  business  has  been  taken  as  a  matter 

of  course,  and  the  development  of  it  has  been  left 

largely  to  other  agencies  such  as  wiring  contractors, 

the  lamp  manufacturers  and  the  sign  manufacturers. 

Yet  more  than  half  the  gross  revenue  of  the  elec- 
tric service  companies  comes  from  this  class  of  load. 

What,  then,  might  be  possible  with  a  little  more  in- 
tensive cultivation  of  this  business?  Most  utilities 

are  alert  regarding  the  development  of  new  busi- 
ness, but  what  about  capitalizing  upon  the  old?  The 

numerous  antiquated  lighting  systems  in  the  stores, 

offices,  factories  and  homes  of  every  town  that  could 

be  replaced  with  modern,  scientific  systems  to  the 

mutual  benefit  of  the  customer  and  the  company 

form  a  potential  field  for  business  that  merits  study. 

What  agency  is  better  equipped  to  develop  this  field than  the  utility  company?  . 

Appliance    sales    departments    came    into    bemg 
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largely  through  a  desire  to  fill  in  the  valleys  in  the 
load  curve,  and  the  fact  that  lighting  load  is  likely  to 

be  peak-load  business  might  be  advanced  as  an  argu- 
ment against  putting  the  lighting  sales  department 

on  a  parity  with  the  appliance  department.  How- 

ever, is  it  not  true  that,  due  to  the  increasing  diver- 

sity in  the  use  of  artificial  light,  a  great  deal  of  mod- 
ern hghting  is  oflf-peak  business?  Conversely,  is  it 

not  true,  that  any  appreciable  amount  of  appliance 

load  also  increases  the  peak?  As  a  matter  of  fact, 

any  intensive  sales  activity,  if  successful,  will  pro- 
duce business  which  increases  the  peak,  and  it  is 

the  duty  of  the  rate  engineer  to  devise  a  rate  struc- 
ture that  will  make  any  class  of  business  profitable. 

Further,  it  is  a  fact  that  much  of  the  increase  in 

lighting  load  could  be. taken  on  without  a  commen- 
surate increase  in  investment  in  distribution  lines, 

which  is  not  always  true  in  the  case  of  substantial 

additions  to  the  so-called  day  load. 

The  kitchen  lighting  campaign,  an  innovation  of 

recent  years,  indicates  a  trend  in  the  direction  of 

intensive  selling  of  more  and  better  lighting  directly 

by  the  utilitv  company.  We  predict  other  similar 

campaigns  will  be  devised  concentrating  sales  effort 

on  some  other  room  of  the  house,  or  on  some  other 

class  of  lighting,  and  we  predict  that  eventually  a 

department  devoted  to  the  sale  of  lighting  will  be 

maintained  as  one  of  the  most  important  depart- 

ments in  every  progressive  electric  service  company. 

An  English  Version  of 
an  American  Hydro  Project 

A  critic  opined  that  we  were  unduly  harsh  in  dis- 

agreeing, in  a  recent  issue,  with  T.  B.  Ross'  com- 
ments in  the  "Electrical  Review"  on  American  life 

and  customs  at  the  Big  Creek  project  of  the  Southern 

California  Edison  Company;  but  when  we  read  the 

concluding  installment  we  were  convinced  that  we 

had  exhibited  mildness  in  administering  reproof. 

The  final  dose  of  undiluted  "bunk"  fills  us  with  in- 

dignation and  mirth.  Mr.  Ross  witnessed  some  box- 
ing contests  among  the  men  at  the  camp,  which  he 

characterized  as  "plain,  undisguised  slaughter."  Each 
contestant  apparently  diregarded  the  feelings  of  his 

opponent,  much  to  our  visitor's  disgust.  Social  dis- 

tinctions were  probably  ignored.  "It  was  a  some- 

what displeasing  feature,"  remarks  our  mentor,  with 

puritanical  concern,  "to  see  the  keenness  displayed 

by  the  womenfolk  and  children  on  such  occasions." 
And  this  from  a  country  where  fox  hunting,  by  both 
sexes,  is  the  vogue! 

To  the  temptation  to  criticize,  Mr.  Ross  gives  full 

rein.  He  petulantly  complains  of  the  "insularity" 
of  the  "ordinary  untravelled  citizen"  of  the  United 
States,  forgetful  of  the  fact  that  this  country  is 
self-contained  and  self-sufficing,  not  a  little  manufac- 

turing island.  He  finds  that  some  of  us  are  preju- 
diced against  the  foreigners,  "particularly  the  Eng- 

lish." After  the  exhibition  he  made  of  himself,  is  it 
any  wonder?  Frankly  speaking,  we  are  amazed  at 
our  forbearance.  San  Francisco  recently  bid  God- 

speed to  a  party  of  j'^oung  men  from  Oxford  Univer- 
sity, Engl'and,  who  had  spent  several  weeks  touring 

the  country  in  an  effort  to  encourage  a  contempt  for 
an  amendment  to  the  Constitution  of  the  United 
States;  yet  nothing  unkind  or  critical  was  said  of 
them  or  to  them  so  far  as  we  can  find  out.  But 

what  would  happen  if  a  party  of  Yale  undergrad- 
uates were  to  tour  England  as  speakers  in  debates  on 

the  question  "That  this  king  business  is  the  bunk"  ? 
Our  transatlantic  cousins  all  would  contract  apo- 

plexy. Under  similar  conditions  here,  however,  and 
despite  the  severity  of  reproof,  we  usually  can  find 
something  that  occasions  a  heartj^  laugh ;  moreover, 
we  don't  need  to  wait  until  old  age  before  we  can  see 
the  joke.  Listen,  gentle  reader,  to  an  experience  of 
Mr.  Ross  at  Big  Creek,  the  recounting  of  which,  in 
all  seriousness,  takes  up  much  of  the  space  occupied 
by  his  last  tribute. 

The  Edison  company  apparently  fumigates  the 

bungalows  periodically  with  sulphur.  "It  so  hap- 
pened that  one  of  the  mornings  whilst  I  was  asleep 

in  my  cabin,  orders  had  been  given  to  fumigate." 
Mr.  Ross  believed  that  the  fumigator  did  not  see 
him  in  bed,  lit  the  candles  in  the  ordinary  course  of 

duty  and  retired,  closing  the  door  behind  him.  "Eng- 
lish," as  he  was  known  in  the  camp,  writes  that  he 

had  "no  idea  how  long  the  candles  were  burning,  but 
by  the  time  I  awoke  the  room  was  full  of  sulphur 

fumes,  and  I  was  having  a  hard  struggle  to  breathe." 
Hasty  escape  into  the  outer  air  followed  "at  the  very 
moment  when  many  of  the  men's  wives  were  wend- 

ing their  way  past  our  bungalow  enroute  to  the 
company  store  *  *  *  One  can  imagine  the 
shock  they  must  have  received  *  *  *  By 
evening  I  was  probably  one  of  the  best  known  for- 

eigners in  Big  Creek,  and  my  English  sleeping  attire 

was  the  talk  of  all  the  ladies  of  the  camp." 
Our  interpretation  of  the  incident  would  take  a 

different  aspect,  and  we  would  suggest  that  the  fu- 
migator lacked  thoroughness  and  planning  in  carry- 

ing out  the  program.  Knowing  the  nationality  of 
the  victim,  he  should  have  arranged  the  blending 
of  a  little  laughing  gas  with  the  sulphur  fumes! 

Priest  Rapids  Will  Be 
Watched  with  Interest 

"\  yTANY  eyes  will  be  on  the  Priest  Rapids  develop- ■'-^-'-ment  on  the  Columbia  River  in  Washington, 
when  it  is  actuahy  started.  So  far  as  we  know  no 
project  like  it  has  ever  been  attempted.  Involving 
as  it  does  the  ultimate  expenditure  of  $100,000,000 
in  round  numbers,  the  development  of  750,000  hp. 
of  hydroelectric  energy  and  the  building  of  an  in- 

dustrial city  to  utilize  in  large  blocks  the  bulk  of 
that  power  almost  at  the  power  site  will  certainly 
furnish  food  for  thought  and  mental  speculation  to 
engineers,  economists,  investors,  and  politicians  of 
high  and  low  degree,  to  say  nothing  of  the  average 
citizen,  who  is  always  interested  in  big  things. 

It  is  interesting  to  contrast  this  project  with  the 
Umatilla  Rapids  project  on  the  Columbia,  advo- 

cated as  a  government  entei-prise  by  certain  inter- 
ests in  the  Northwest  last  winter.  If  the  Priest 

Rapids  project  is  earned  through  to  completion,  and 
if  it  is  successful  (and  we  have  no  reason  to  doubt 



April  15,  1925  ] Journal   op   Electricity 273 

the  outcome)  it  will  be  because  the  market  for  the 
power  has  been  provided.  Such  market  was  lacking 
in  the  case  of  the  Umatilla  Rapids  project,  and  the 
prophecies  of  various  newspapers  advocating  the 
scheme,  as  to  irrigation  developments,  railroad  elec- 

trification, influx  of  industries,  house-heating  and 
what  not,  proved  to  be  wild  imaginings  that  would 
not  stand  the  test  of  sober  judgment. 

The  advocates  of  federal  development  of  Umatilla 
Rapids  leaned  rather  heavily  on  the  argument  that 
the  government  alone  is  capable  of  undertaking  pro- 

jects of  such  magnitude,  and  now  this  argument  has 
been  knocked  into  the  proverbial  cocked  hat.  Rather 
is  the  truth  found  in  the  converse,  that  private  in- 

itiative, through  hope  of  reward,  is  the  only  agency 
by  which  such  enterprises  should  be  attempted.  The 
risks  are  too  great  to  be  entrusted  to  an  agency  of 
bureaus  and  departments  subject  to  the  whims  of 
politics.  The  main  reason  that  our  nation  leads  the 
world  in  industrial  development  is  that  private  in- 

itiative more  or  less  consistently  has  received  re- 
wards, and  our  government  generally  has  kept  out 

of  business  and  has  confined  its  activities  largely  to 
governing  and  regulating. 

The  problem  is  one  in  political  economy,  not  in 
civics,  and  if  Mr.  Pierce  and  his  associates  are  suc- 

cessful in  solving  the  problem  to  their  own  pecun- 
iary advantage,  then  the  complete  development  of 

other  Columbia  River  projects  and  similar  projects 
elsewhere  will  follow  more  rapidly. 

The  Power  Company  and 
the  Radio  Problem 

"CDITORIALS  in  the  radio  press  of  I'ecent  date  are 
-^  loud  in  their  criticisms  of  the  electric  service 
companies  regarding  disturbances  which  disrupt  and 
interfere  with  radio  reception.  The  claim  is  made 
that  a  large  proportion  of  the  so-called  noises  which 
make  reception  anything  but  a  pleasure  on  certain 
occasions  may  be  laid  directly  at  the  door  of  the 
power  companies. 

Many  of  these  claims  are  unfounded.  In  localities 
where  such  disturbances  are  traceable  directly  to  the 
power  company,  every  step  humanly  possible  is  being 
made  to  correct  them.  Companies  have  assigned 
men  in  the  service  department  whose  sole  responsi- 

bility is  to  follow  up  complaints  of  this  character  and 
correct  them.  Equipment  is  being  studied  and  per- 

fected for  the  purpose  of  tracing  disturbances  to 
their  source.  Much  of  the  time  and  attention  of  the 
Inductive  Cooperative  Committee  of  the  National 
Electric  Light  Association  is  being  devoted  to  this 
subject,  and  within  a  short  time  reports  will  be 

foi-thcoming  which  will  give  a  resume  of  methods 
and  apparatus  found  suitable  for  locating,  these  dis- turbances. 

However,  the  electrical  industry  and  especially 
the  executives  of  the  central  station  companies  must 

realize  that  some  of  the  claims  made  against  them 

are  well  founded.  Official  recognition  of  the  problem 

should  come  from  the  men  at  the  top,  and  a  public 

stand  should  be  taken  with  emphasis  laid  on  the 

steps  which  are  being  taken  to  improve  present 
conditions. 

If  the  reader  happens  to  be  a  radio  fan,  rabid  or 
otherwise,  he  will  know  that  much  of  the  interfer- 

ence ascribed  to  the  power  companies  is  attributable 
to  some  other  cause.  An  X-ray  machine,  an  elevator 
motor,  static,  regenerative  howls  and  squeals  and 
other  extraneous  noises  are  some  of  the  chief  of- 
fenders. 

The  problem  is  not  one  for  a  single  agency  to 
overcome.  Rather  than  attempt  to  lay  the  major 
blame  on  the  power  companies,  let  the  radio  industry 
and  the  radio  press  do  its  part  in  solving  the  prob- 

lem of  overcoming  these  disturbances.  Let  the  radio 
fan  exercise  due  precaution  in  the  operation  of  his 
equipment.  In  the  meantime  the  utilities  will  do 
their  share. 

DISCUSSION 

Engineer  Suggests  Naming  Some  Phase  of 
Big  Creek  Project  for  John  S.  Eastwood 

To  the  Editor: 

Sir — In  your  March  1  issue  you  describe  the  Flor- 
ence Lake  tunnel  of  the  Edison  system,  as  con- 

ceived and  carried  out  by  G.  C.  Ward. 

Twenty-two  years  ago  this  summer,  the  writer 
was  transitman  for  J.  S.  Eastwood,  on  the  prelimin- 

ary survey  of  the  Big  Creek  system.  The  plan  as 
outlined  by  Mr.  Eastwood  at  that  time  provided  for 
three  power  drops  on  Big  Creek,  the  reservoir  now 
constructed  and  called  Huntington  Lake,  the  Ver- 

milion Valley  reservoir  and  feeder  canal  to  the 
Jackass  Flat  reservoir,  called  now  for  euphony  Flor- 

ence Lake,  and  a  feeder  canal  or  tunnel  from  Florence 
Lake  to  Huntington  Lake. 

Since  the  original  conception  by  Mr.  Eastwood 
there  have  been  additions  to  his  plan,  but  the  skele- 

ton of  it  has  been  followed  exactly  as  originally 

planned. 
I  find  Huntington  Lake,  and  Kerckhoif  Dome,  as 

prominent  features  of  the  landscape  in  that  vicinity, 
but  I  find  nothing  commemorating  the  man  who  first 
investigated  and  called  attention  to  the  power  possi- 

bilities of  the  Big  Creek  project. 

Now  that  Eastwood  has  passed  into  the  great  be- 
yond, it  is  fitting  that  the  Edison  company  should 

honor  him  by  dedicating  some  natural  object  or  arti- 
ficial structure  to  him,  so  that  the  world  will  know 

that  he  passed  that  way,  and  dreamed  a  dream  that 
Mr.  Ward  and  Mr.  Redinger  and  others  are  making 
real  in  a  very  substantial  way. 

GEO.  R.  SHUEY, 

Department  of  Public  Service, 
City  of  Los  Angeles. 

Independence,  Calif.,  March  16,  1925. 
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Fig.  1. — Airplane  view  of  the  new  shops  of  the  Southern  California  Edison  Company  at  Alhambra. 

New  Million-Dollar  Shops  of  the  Southern 
California  Edison  Company 

By  H.  W.  Tice 
Construction  Department,   Southern   California   Edison  Company,   Los   Angeles 

E'
 

'ARLY  in  1923  the 
Southern  California 
Edison  Company  was 

faced  with  the  problem  of 
providing  adequate  facili- 

ties for  handling,  testing 
and  repairing  the  large 
amount  of  material  and 
equipment  that  is  required 
yearly  for  its  extensive  pro- 

gram of  development.  To 
meet  the  immediate  require- 

ments it  was  necessary  to 
provide  at  least  twice  the 
floor  area  and  open  storage 
space  that  was  being  occu- 

pied by  the  stores,  test  and 
shop  departments  in  their 
former  location.      In  addi- 

iiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiininiiiiiiiiniiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^^ 

ADEQUATE  facilities  for  handling, 

-^T-  storing,  testing  and  repairing  the  large 
amount  of  equipment  and  material  required 

annually  by  the  Southern  California  Edison 

Company  are  provided  in  the  new  warehouses 
and  shops  recently  completed  at  Alhambra, 
Calif.  Constructed  at  a  cost  of  approximately 

$1,000,000,  this  central  storage  and  distrib- 
uting headquarters  is  equipped  with  the  most 

modem  machinery  for  handling  and  testing 

material  and  supplies.  In  this  article  the 
author  describes  some  of  the  most  noteworthy 
features. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 

hambra,  Calif.,  on  a  plot  of 
ground  comprising  an  area 
of  27.2  acres,  which  is  im- 

proved with  a  group  of  ten 
buildings  having  a  total 
floor  area  of  330,000  sq.  ft. 

or  71/^  acres,  and  a  pole- 
treating  plant  occupying 

7.8  acres.  Fig.  1  is  an  aer- 
ial view  of  the  new  stores, 

test  and  shop  departments, 
and  shows  the  respective 
location  of  the  group  of  ten 
new  buildings,  spur  tracks, 

roadways  and  pole-treat- 

ing plant. 
The  three  major  depart- 

ments consisting  of  the 
stores,    test   and    shop   de- 

tion  to  providing  for  immediate  requirements,  there  partments  are  located  in  the  four  adjacent  buildings 
was  the  problem  of  providing  sufficient  acreage  for  facing  a  50-ft.  driveway.  In  the  center  of  the  plant 
future  extensions.  is  located  a  100,000-gal.  steel  water  tower,  a  200,000- 

The  new  warehouses  and  shops  are  located  along  gal.  concrete  water  reservoir  and  reinforced  concrete 
the  main  line  of  the  Southern  Pacific  railroad  at  Al-  pump  house.    The  building  next  to  the  water  reser- 
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voir  is  a  reinforced  concrete  oil  and  paint  house  with 
eight  steel  storage  tanks  having  a  total  storage  ca- 

pacity of  365,000  gal.  for  switch  oil  and  transformer 
oil. 

The  other  permanent  improvements  consist  of  a 
covered  storage  platfonm,  a  salvage  stores  depart- 

ment, and  a  small  reclamation  shop  which  is  used  in 
connection  with  the  scrap  department,  and  a  hospital 
and  employment  building  opposite  the  main  stores 
building  facing  the  50-ft.  driveway.  The  three  tem- 

porary buildings  located  in  the  open  space  in  the 
center  of  the  plant  are  being  used  at  the  present 
time  as  temporary  headquarters  for  the  transporta- 

tion department  of  this  plant. 

Main  Unit  of  Stores  Department 

The  main  unit  of  the  stores  department  is  a  steel 
and  concrete  structure,  200  ft.  wide  and  480  ft.  long, 
with  additional  open  platform  storage  space  200  ft. 
wide  and  175  ft.  long,  giving  a  total  over-all  length 
of  655  ft. 

The  test  department  and  transformer  storage  plat- 
form is  120  ft.  wide  and  580  ft.  long.  As  shown  in 

Fig.  2,  the  floors  of  these  buildings  are  elevated  4  ft. 
above  adjacent  spur  tracks  and  roadways  in  order  to 
facilitate  the  loading  and  unloading  of  car  and  truck 
shipments. 
The  approach  to  these  platforms  from  the 

roadway  is  made  by  means  of  40-ft.  ramps  on  a 
10  per  cent  grade.  Fig.  2  shows  the  spur  tracks  and 
loading  platforms  for  these  two  units,  and  a  second 
spur  track  entering  the  transformer  storage  plat- 

form a  distance  of  50  ft.  directly  in  line  with  the 
crane  runway  structure  over  which  are  operated  the 
5-  and  40-ton  cranes. 

The  building  to  the  left  of  the  test  department  is 
the  shop  department,  which  is  120  ft.  wide  and  260 
ft.  long  with  5-  and  15-ton  overhead  traveling  cranes. 
In  this  building  are  located  the  electrical  and  me- 

chanical repair  shops,  and  in  the  adjacent  building, 
which  is  50  ft.  wide  and  260  ft.  long,  are  located  the 
carpenter  shop,  blacksmith  shop  and  insulator  shop. 

These  four  units  are  inter-connected  with  a  stand- 
ard gage  transfer  track  over  which  is  operated  a  15- 

ton  transfer  car  for  transporting  material  and 
equipment  between  departments. 

The  buildings  are  separated  with  40-ft.  driveways 
which  are  on  a  level  with  the  floor  of  the  buildings 
and  connected  with  the  50-ft.  drive  on  the  north  and 
by  ramps  to  the  roadways  on  the  south. 

Fig.  3.  shows  the  open  shed  storage  platform, 
which  is  80  ft.  wide  and  400  ft.  long  with  a  car- 
loading  platform  11  ft.  6  in.  wide,  extending  the  full 
length  of  the  building  with  a  40-ft.  ramp  approach 
from  adjacent  roadways  at  each  end  of  the  plat- 

forms. A  section  of  the  building  is  completely  en- 
closed and  is  used  as  a  high-voltage  insulator  testing 

department,  while  the  remainder  of  the  storage 
space  is  used  for  storage  of  bulky  material  such  as 
reels  of  cable,  switches,  and  insulator  equipment.  A 
double  spur  track  extends  along  this  building  pro- 

viding for  the  use  of  the  10-ton  Brown  hoist  in 
handling  materials.  Fig.  4  shows  the  insulator  test 
department  during  the  course  of  a  series  of  tests. 

The  salvage  stores  building  is  100  ft.  square  with 

two  truck-loading  platforms  11  ft.  6  in.  wide  and  one 
car-loading  platform  30  ft.  wide  extending  the  full 
length  of  the  building.  This  department  serves  as  a 
clearing  house  for  all  materials  and  equipment  that 
are  scrapped,  sold  or  salvaged.  The  adjacent  re- 

clamation shop  is  on  a  ground  level,  and  is  30  ft.  wide 
and  60  ft.  long.  It  is  used  in  connection  with  the 
repair  and  salvaging  of  usable  materials. 

The  Oil  and  Paint  House 

The  reinforced  concrete  oil  and  paint  house  is  40 
ft.  wide  and  150  ft.  long  and  is  centrally  located 
with  respect  to  the  plant  as  a  whole.  One  section  of 
this  building  is  used  for  storage  of  paint  materials, 
and  the  remainder  of  the  building  is  equipped  with 
oil  headers,  circulating  pumps,  oil  filter,  oil  separa- 

tors, drum-drying  equipment  and  measuring  tanks 
for  filling  oil  drums  with  transil  oil  and  switch  oil. 
Fig.  5  shows  the  interior  of  this  building. 

The  ninth  unit  consists  of  a  concrete  pump  house, 
a  200,000-gal.  concrete  reservoir,  and  a  100,000-gal. 
steel  water  tower,  140  ft.  high,  maintaining  a  con- 

stant pressure  on  fire  hydrants  and  overhead  sprink- 
ler system.  The  pump  house  is  equipped  with  two 

fire  pumps  with  a  capacity  of  750  gal.  per  min.  at  a 
pressure  of  250  lb.  per  sq.  in. 

The  tenth  unit  consists  of  a  frame  and  stucco 

hospital  building  on  Marengo  Avenue,  located  oppo- 
site the  main  stores  building  and  facing  the  50-ft. driveway. 

The  buildings  were  designed  for  simplicity, 
economy  and  ease  of  handling  materials  and  equip- 

ment. The  construction  consists  of  concrete  founda- 
tions to  the  floor  line  with  a  light  structural  steel 

framing  for  the  superstructure.  The  steel  framing 
for  the  stores  and  test  departments  is  shown  in  Fig.  6. 

The  stores  department  is  200'  ft.  wide  and  is  spanned 
with  five  40-ft.  roof  trusses  with  glazed  monitor  con- 

struction providing  sufficient  light  and  ventilation 
for  the  center  aisles  of  the  buildings.  The  structural 
steel  framing  in  the  stores  building  weighs  428  tons 
or  an  average  of  8.7  lb.  per  sq.  ft.  of  covered  floor 
area.  The  front  section  of  the  building  is  of  two- 
story  construction  over  the  center  bay,  giving  a  total 

second  floor  area  of  2,400  sq.  ft.  for  recording-i'oom 
storage  space. 

An  8-in.  concrete  wall  is  carried  4  ft.  above  the 
floor  line  to  the  bottom  sash  line.  Above  this  point 
the  sides  of  the  buildings  are  enclosed  with  glazed 
steel  sash  to  the  bottom  cord  of  the  roof  trusses  that 
is  13  ft.  4  in.  above  the  floor  line. 

The  roof  and  gable  ends  are  covered  with  No.  22 
gage  galvanized  corrugated  sheet  metal,  with  the 
exception  of  the  front  of  the  buildings  facing  the 
private  driveway  that  are  finished  with  stucco  shown 
in  Fig.  7.  It  will  be  noted  that  the  main  entrances  to 
the  buildings  are  on  a  ground  floor  level,  whereas 
215  ft.  south  of  this  point  all  floors  are  4  ft.  above 
adjacent  roadways,  thereby  taking  advantage  of  the 
natural  slope  of  the  ground  to  place  all  offices  on  the 
ground  level  and  loading  platforms  at  truck  and  car 
height. 

The  floors  of  all  buildings  are  constructed  of  6-in. 
reinforced  concrete,  the  surface  being  treated  with 
a  liquid  floor  hardener  to  prevent  dusting  and  wear 
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THE  accompanying  views  show some  of  the  features  of  the  new 
plant.  Fig.  2  is  an  air  view  of  the 

loading  platform  for  the  test  and  trans- former storage  departments  and  gives 
an  idea  of  the  amount  of  equipment 
held  in  storage.  Fig.  3  shows  the 
method  of  unloading  and  storing  large 
transformers.  The  method  of  testing 
insulators  and  some  of  the  equipment 
used  for  this  purpose  are  shown  in  Fig. 
4.  Elaborate  facilities  have  been  pro- 

vided for  handling  and  storing  trans- 
former and  switch  oil.  Fig.  5  shows 

some  of  the  pumps,  a  De  Laval  oil  pur- 
ifier, and  the  section  of  this  building  de- 

voted to  wasMng  and  drying  oil  drums. 

This  department  is  also  equipped  with 
filters.  All  the  buildings  were  designed 

for  simplicity,  economy  and  ease  of 
handling  material  and  supplies.  Fig.  6 
shows  the  steel  framing  for  the  stores 

and  testing  departments  during  the 
course  of  construction.  Even  during 

erection  the  most  modem  methods  and 

equipment  were  used. 
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and  tear  on  the  floors.  In  the  office  section  of  the 

three  major  departments  the  concrete  floor  slab  is 

finished  with  a  %-in.  topping  of  mastic  flooring  for 
the  comfort  of  office  employees. 

Each  department  has  certain  special  features  and 
equipment  that  are  wortliy  of  mentioning,  as  the 
ultimate  result  means  low  cost  of  operation  and 
handling  materials. 

The  stores  department  employs  a  Type  "H"  elec- 
tric Mercury  tractor  and  a  series  of  25  Mercury 

trailers  for  transporting  material  from  one  depart- 
ment to  another  and  from  the  storage  bins  to  the 

shipping  room.  This  method  of  transporting  ma- 
terial within  the  plant  over  a  territory  of  15  acres 

is  speedy  and  economical.     Fig.  8  shows  the  truck. 

The  stores  department  has  the  receiving  and  ship- 
ping point  for  all  the  heavy  transformers  at  the 

transformer  storage  platform,  which  is  equipped 

with  a  40-ton  crane  extending  beyond  the  platform 
a  distance  of  40  ft.  for  loading  and  unloading  truck 
shipments.  This  crane  also  extends  into  the  test 
department  over  the  assembly  and  testing  pits.  The 

15-ton  transfer  car  is  used  chiefly  for  transporting 
heavy  equipment,  between  the  electrical  repair  shop 

and  the  test  department.  Fig.  9  shows  the  test  de- 
partment with  a  transformer  in  the  test  pit. 

Power  Source  and  Equipment 

A  15-kv.  substation  with  two  15-kv.  emergency 
lines  and  three  1,000  kva.  15,000/2,300-volt  trans- 

formers is  the  source  of  power  for  the  test  depart- 
ment and  plant  as  a  whole.  This  station  is  equipped 

with  a  15-kv.  and  2,300-volt  bus,  a  secondary  bank 
of  power  transformers  of  300-kva.  capacity,  2,300/ 
220/110  volts  and  a  secondary  bank  of  lighting  trans- 

formers of  225-kva.  capacity,  2,300/220/110  volts. 
The  test  department  is  also  equipped  with  a  high- 

voltage  testing  transformer  capable  of  developing 

500,000  volts  for  testing  220,000-volt  transfol-mer 
bushings  immersed  in  a  cylindrical  steel-lined  oil  pit 
15  ft.  deep.  All  220  and  110-volt  testing  circuits  are 
run  in  open  cable  and  wire  ways  in  order  to  have 
ready  access  to  different  sections  of  the  building  for 
additional  testing  circuits. 

As  a  matter  of  safety  and  convenience,  all  highly 

specialized  testing  work  is  carried  on  in  isolated  sec- 
tions of  the  building  and  of  necessity  the  building  is 

divided  into  many  special  sections  by  means  of 
partitions. 

The  central  telephone  switchboard  and  equipment 
are  located  in  this  building,  and  all  telephone  circuits 
and  alarm  signals  radiate  from  this  point.  All  locker 
rooms  and  assembly  rooms  are  located  on  the  second 
floor,  which  has  a  total  area  of  3,200  sq.  ft. 

Electrical  Repair  Shop 
The  electrical  repair  shop  is  equipped  with  modem 

coil-winding  and  wire-insulating  machines,  a  3-com- 
partment  electric  bake  oven,  concrete  assembly  and 

repair  pit,  and  a  truck-loading  space  in  line  with  the 
15-ton  crane  for  shipments  which  are  made  directly 
to  the  shop  department.  The  shop  is  completely 
equipped  for  handling  all  major  and  minor  electrical 
repair  work. 

The  mechanical  shop  is  equipped  with  a  5-ton  over- 
head traveling  crane  and  all  necessary  machinery 

and  equipment  for  mechanical  repair  work  and 

manufacture  of  special  mechanical  fittings  for  sub- 
station and  construction  work. 

The  plant  is  well  equipped  for  handling  the  large 
amount  of  transformer  and  switch  oil  that  is  re- 

quired throughout  the  system.  The  oil  pump  house 

is  equipped  with  five  2-in.  oil  circulating  pumps, 
connected  through  a  series  of  valve  headers  and  pip- 

ing to  the  eight  oil  storage  tanks,  car-unloading  sta- 
tions, test-department  transformer  pits  and  to  the 

drum-emptying  vats  in  the  transformer  storage 
platforms.  The  oil  house  is  also  equipped  with  12- 
in.  filters,  DeLaval  oil  separators,  oil  drum-drying 
equipment,  and  a  steel  measuring  tank  for  filling  oil 
drums.     (See  Fig.  5.) 

Fire  Prevention  System 

The  plant  is  equipped  with  a  complete  modem  fire 

protection  system.  A  series  of  8-in.  and  10-in.  under- 
ground fire  mains  is  laid  throughout  the  plant  for 

supplying  fire  hydrants  and  the  automatic  overhead 
sprinkler  system  which  is  installed  in  each  building. 

A  100,000-gal.  steel  water  tower  maintains  a  pres- 
sure of  60  to  65  lb.  per  sq.  in.  throughout  the  plant 

at  all  times,  and  in  addition  there  is  a  reserve  storage 
of  200,000  gal.  in  the  concrete  reservoir  in  case  of  a 
failure  in  the  supply  in  the  city  fire  mains.  Two 

high-pressure  fire  pumps  capable  of  delivering  750 
gal.  per  min.  at  a  pressure  of  250  lb.  per  sq.  in.  dis- 

charge into  the  fire  mains  from  the  reservoir. 

The  pole-treating  plant,  which  was  constructed 
prior  to  the  new  warehouses  and  shops,  is  equipped 
with  two  10-ton  Brown  hoists  which  are  used  to 
great  advantage  in  the  handling  of  materials  and  the 

switching  of  cars  within  the  plant  on  company-owned 
spur  tracks,  as  shown  in  Figs.  10  and  11. 

The  roadways  are  constructed  of  12  in.  of  de- 
composed granite  with  concrete  approaches  for  the 

main  entrances  and  ramps  and  concrete  curbs  and 
gutters  along  the  building  lines.  With  this  system 
of  well  constructed  roadways  it  is  possible  to  use 
the  electric  tractor  and  trailers  for  transporting 
materials  between  buildings. 

The  construction  of  this  plant  was  a  very  fast  and 
ecenomical  job.  Construction  work  was  started  on 
Sept.  3,  1923,  and  on  July  1,  1924,  all  buildings  were 
completed  and  the  moving  of  the  departments  into 
their  new  location  took  place  during  July,  1924. 

The  plant  was  built  as  a  combination  day-labor  and 
contract  job,  the  construction  department  of  the 
Southern  California  Edison  Company  acting  in  the 

role  of  "General  Contractors"  and  carrying  on  such 
work  as  excavation,  forms,  concrete,  special  oil  pip- 

ing and  substation  construction  on  a  day-labor  basis 

with  the  company's  construction  forces.  The  re- 
maining 50  per  cent  of  the  work  that  was  more 

highly  specialized  was  sub-let  to  local  firms  on  a 
contract  basis. 

This  plant  is  modern  and  up-to-date  and  is  planned 
and  equipped  for  the  economical  handling  of  the 

large  quantity  of  material  and  equipment  that  is  re- 
quired by  the  Southern  California  Edison  Company 

in  connection  with  the  rapid  growth  of  the  distribu- 
tion system  supplying  power  in  the  central  and 

southern  section  of  the  state  of  California. 
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Suggestions  on  Proper  OfBce  Lighting 
By  H,  C.  Barnard 

Sales  Engineer,   Curtis  Lighting  of   California,   Inc.,   San  Fi'ancisco 

STATISTICS  from  r
eli- 

able sources  show  that 
one  out  of  every  eight 

persons  suffers  from  eye- 
strain caused  by  improper 

illumination.  This  strain 

is  reflected  in  headache, 

depression,  impaired  effi- 
ciency, nausea,  absence 

from  work  and  other  forms 
of  personal  and  economic 
loss.  It  is,  too,  responsible 

for  the  increasing  use  of 
eyeglasses  and  for  the  seem- 

ing dullness  of  many  school 
children. 

Unfortunately  many 
executives  fail  to  recognize 
the  importance  of  good 
lighting;  happily,  the  num- 

ber of  such  individuals  is 
steadily  and  rapidly  decreasing.  It  has  been  recog- 

nized long  since  that  there  are  separate  and  distinct 
types  of  office  equipment  for  individual  purposes, 
and  now  it  is  being  acknowledged  that  there  are 
essential  differences  in  lighting  units.  This  awaken- 

ing to  the  importance  of  the  use  of  the  proper  light- 
ing fixtures  for  specific  working  conditions  is  result- 
ing in  improved  health,  increased  efficiency,  better 

working  conditions,  increased  output  with  corre- 
sponding lowered  cost  of  production,  greater  safety 

of  operation  and  improved  morale. 
The  application  of  the  proper  lighting  unit  to  office 

work  is  particularly  important.  Generally  all  of  the 
planning,  routine  and  executive  work  is  done  in  the 
office  of  a  company,  and  anything  that  tends  to  in- 

terfere with  the  smoothest  functioning  of  office 
forces  is  reflected  all  along  the  line  of  production. 
This,  in  turn,  has  its  definite  effect  on  profits.  Great 
care  has  been  given  to  the  selection  of  office  machine 
and  desk  equipment,  with  results  too  well  known  to 
need  exposition  here,  and.  fortunately,  similar  atten- 

tion now  is  being  paid  to  the  matter  of  illumination. 
Obsolete  and  inefficient  equipment  is  being  discarded 
in  favor  of  lighting  units  designed  for  specific  ap- 

plication and  for  the  scientific  use  of  light.  For  that 
reason  alone  it  is  important  that  electrical  men  gen- 

erally and  contractor-dealers  in  particular  take  pains 
to  inform  themselves  as  to  the  various  types  of  light- 

ing equipment  and  as  to  their  applications. 
There  are  two  prime  requisites  to  a  proper  lighting 

installation.  First  must  be  considered  the  matter  of 
quantity  of  light.  By  this  is  meant  the  intensity  of 
illumination.  In  offices  this  quantity  of  light  is  usu- 

ally measured  at  the  desk  level  on  account  of  the  fact 
that  most  of  the  time  is  spent  and  work  done  at  the 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii»iiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiii!iiiiiiiin^ 

ONE  of  the  principal  responsibilities  of  the 

electrical  industry  is  to  see  that  the  equip- 

ment it  manufactures,  sells,  installs  and  fur- 
nishes energy  for  is  properly  applied.  In  the 

field  of  office  lighting  there  is  much  work  to 
he  done.  In  this  article  the  author  discusses 

proper  office  illumination  with  special  em- 
phasis on  the  choice  of  such  fixtures  as  will 

fit  most  economically  a  particular  case  and 

at  the  same  time  give  the  most  efficiency. 

Glareless  lighting  with  a  minimum  intensity 

of  5  foot-candles  for  general  lighting  and 

intensities  ranging  from  10  to  15  foot-candles 
where  considerable  work  is  to  be  done  are 
recommended. 
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desk.  The  intensity  at  all 
times  must  be  sufficient  for 
the  work  to  be  done;  it 
should  never  be  too  great 
nor  too  little  as  either  of 
these  conditions  will  cause 

fatigue.  The  second  con- 
sideration in  a  lighting  sys- 

tem is  quality  of  light.  This 

quality  is  affected  by  sev- 
eral things,  the  chief  of 

which  is  glare.  Glare  in 
iself,  is  divided  into  two 
classes;  first,  the  direct, 
bright  light  that  comes  from 
a  brilliant  lamp  or  light 

source,  and,  second,  the  an- 
noying reflections  that  come 

from  the  polished  top  sur- 
face of  a  desk,  from  glossy 

paper  or  from  plate  glass. 
Both  forms  of  glare  should  be  eliminated  entirely  for 
the  most  efficient  and  most  comfortable  lighting  of 

any  interior.  Glare  causes  eye-strain  and  the  eye, 
thus  taxed,  fatigues  very  easily.  This  strain,  long 
continued,  results  in  extreme  discomfort  and  eventu- 

ally impaired  vision.  Glare  is  often  responsible  for 
the  extreme  physical  exhaustion  noted  among  office 

employees  and  is  largely  responsible  for  the  so- 
called  "three  o'clock  headache"  and  for  the  extensive 
use  of  eyeglasses. 

Good  lighting  can  be  judged  best  perhaps  by  the 
way  it  helps  one  to  see.  Merely  because  a  light  is 
brilliant  does  not  signify  that  it  is  giving  good  illum- 

ination. It  may  be  producing  too  much  light  im- 
properly applied.  On  the  other  hand,  a  well  shaded 

lamp  may  look  dim  in  the  general  room  illumination 
scheme  but  may  give  excellent  light  for  reading.  A 
bright  light  fairly  in  the  field  of  view  means  a  bright 
light  on  the  retina  of  the  eye,  and  this  in  time  will 
produce  fatigue.  The  iris  of  the  eye  tries  to  shut 
out  the  bright  light  and  in  so  doing  renders  less  vis- 

ible all  things  not  so  highly  illuminated.  A  good  ex- 
ample of  this  is  the  experience  one  encounters  when 

looking  at  the  sun  upon  the  water  or  when  looking 
into  an  automobile  headlight  at  night.  Another  good 
example  of  glare  is  given  by  an  unshaded  lamp  im- 

mediately before  the  eye.  If  one  tries  to  read  under 
such  lighting  it  is  found  to  be  almost  impossible  to 
do  so,  but  when  the  eye  is  shaded  from  the  glare  of 
the  light  reading  becomes  at  once  much  easier. 

The  importance  of  proper  lighting  has  proved  so 
great  that  many  of  the  larger  concerns  in  this  coun- 

try have  devoted  extensive  study  to  the  subject. 
This  often  has  been  occasioned  by  the  large  number 
of  employees  involved  and  by  the  number  of  lighting 
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A  typical  small  office  properly  illuminated.    The  uicture  was 
taken   without  the   aid   of  any   light   source   other   than   the 

lighting  equipment.    Note  the  absence  of  glare. 

units  required.  These  tests  generally  have  involved 
a  detailed  study  of  all  available  types  of  fixture,  or 
luminaire,  looking  to  the  proper  intensity,  the  elim- 

ination of  glare  and  the  best  general  illumination  for 
all  purposes.  Types  of  fixtures  have  been  installed 
and  tried  out  under  actual  working  conditions,  and 
the  number  required  for  the  best  distribution  of 
light  has  been  carefully  determined.  The  decisions 
resulting  from  such  experiements  have  produced 
good  lighting  for  the  work  to  be  done  and  have  been 
largely  responsible  for  improved  employee  welfare 
and  increased  efficiency. 

In  general  it  may  be  said  that  the  problem  in  all 
lighting  installations  is  the  same:  to  get  adequate 
illumination  on  the  working  plane,  which  in  offices 
is  usually  at  the  desk  or  table  top.  This  is  normally 
about  thirty  inches  from  the  floor.  The  tendency  is 
to  illuminate  offices  from  a  general  lighting  source 
without  the  use  of  drop  cords  or  lamps  hanging  over 
desks,  filing  cabinets  and  tables.    The  general  trend 

seems  to  be  away  from  desk  lamps  and  individual 
light  sources.  One  reason  for  this  procedure  is  that 
general  illumination  tends  to  eliminate  the  bright 
reflection  and  glare  from  desk  tops  and  paper  that 
so  often  accompanies  the  desk  type  of  lighting.  An- 

other reason  for  general  lighting  is  that  it  most 
nearly  approximates  daylight.  Inasmuch  as  day- 

light is  the  best  form  of  lighting,  that  form  of  arti- 
ficial light  that  most  nearly  approaches  natural  light- 

ing is  bound  to  prove  best. 
There  are  many  types  of  general  lighting  fixtures 

to  select  from.  It  is  largely  a  matter  of  individual 
choice  and  of  adaptation  to  the  specific  installation. 
The  most  favorable  installation  condition  is  perhaps 
that  where  the  walls  are  finished  in  color  and  appear- 

ance similar  to  the  ordinary  United  States  one-cent 
post  card.  With  such  a  wall  finish  indirect  lighting 
ordinarily  produces  excellent  results.  The  principle 
of  indirect  lighting  is  to  use  the  ceiling  for  diffus- 

ing the  light  throughout  the  entire  room.  This  type 
of  installation  requires  fewer  fixtures  because  each 
unit  is  using  the  proper  reflecting  surface  for  em- 

ploying the  light  from  a  powerful  lamp.     When 

The  auditing  department  in  the  new  Pacific  Gas  and  Electric 
Building,  San  Francisco,  showing  proper  illumination  for  an 
office  of  this  size.     No  additional  lighting  was  used  to  take 

this  picture. 

The  drafting  department  in  the  new  Pacific  Gas  and  Electric 
Building   showing   the   effect   of   proper   illumination.      The 

intensity  in  this  room  is  approximately  20  foot-candles. 

properly  installed,  indirect  lighting  gives  illumina- 
tion free  from  glare  and  shadows  and  is  as  near  day- 

light as  to  date  it  has  been  possible  to  attain.  Offices 
lighted  by  the  indirect  system  are  usually  free  from 
glare  on  desk  tops,  papers,  or  at  the  light  source 
itself,  and  the  eye  thus  is  permitted  to  function  at 
maximum  efficiency  at  all  times. 

Because  of  ceiling  construction  or  color  it  is  im- 
possible to  install  indirect  lighting  in  some  offices. 

However,  such  cases  are  becoming  increasingly  rare. 
Where  they  do  occur  it  is  usually  good  practice  to 
install  an  enclosing  type  of  unit  that  completely 
conceals  the  bright  lamp.  Such  a  fixture  should  not 
be  so  designed  that  it  is  merely  an  enclosure  for  the 
lamp  but  should  be  such  that  it  serves  to  diffuse  or 
direct  downward  on  the  working  plane  most  of  the 

light  rather  than  to  spread  the  light  laterally  to  the 
walls.  It  is  not  always  possible  entirely  to  overcome 

shadows  with  this  type  of  semi-indirect  lighting  un- 
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less  two  or  more  lighting  units  are  used.  With  this 
system  the  glare  from  desk  tops  can  be  eliminated 
only  by  careful  spacing  of  office  furniture. 

A  fast  disappearing  type  of  office  lighting  is  that 
employing  open  shades.  In  almost  every  case  where 
this  type  of  lighting  is  used  more  outlets  are  re- 

quired and  desk  lamps  have  to  be  used  as  auxiliary 
light  sources.  From  the  point  of  view  of  fixture 
cost  alone  this  type  of  installation  is  often  the  cheap- 

est, but  when  consideration  is  given  to  all  factors 
such  as  health  and  efficiency,  generally  it  is  found 
that  such  installation  is  not  cheap. 

There  is,  of  course,  no  general  rule  to  be  laid  down 
for  the  lighting  of  offices.  So  many  factors  affect 
the  situation  that  lighting  always  becomes  an  indi- 

vidual problem.  The  essentials,  however,  are  always 
the  same.  First,  the  lighting  system  must  conform 
to  the  wiring  scheme  of  the  building  in  order  not  to 
increase  the  wiring  expense;  second,  an  even  distri- 

bution of  light  with  sufficiently  high  intensity  must 
be  obtained ;  and,  third,  glare  must  not  be  permitted 
to  interfere  with  personal  efficiency.  For  these  and 
other  reasons  it  is  impossible  to  lay  down  any  defi- 

nite rule  for  the  lighting  of  offices.  The  size  of  bays, 
ceiling  heights,  wall  and  ceiling  colors  and  many 
other  items  must  be  taken  into  consideration  in 

planning  the  illumination.  The  best  way  is  to  make 
a  plan  view  of  the  premises  and  to  lay  out  on  this 
plan  the  proposed  location  of  lighting  fixtures  and 
all  proposed  electrical  outlets.  In  a  building  already 
completed  it  is  a  good  idea  to  try  different  styles 
of  fixtures  and  to  place  these  trial  units  at  different 
locations  for  a  determination  of  the  best  general  il- 

lumination results.  This  procedure  will  furnish  the 
following  general  information: 

1 — The  desirability  of  spacing  for  fewer  fixtures. 

2 — The  general  effect  from  the  employees'  effi- 
ciency and  welfare  standpoint. 

3 — Advantage  of  better  arrangement  and  appear- 
ance. 

4 — Current  consumption  and  cost  for  maintenance. 
5 — Initial  cost  for  wiring  for  new  equipment. 
Lighting-equipment  manufacturers  generally 

maintain  staffs  of  lighting  engineers  for  giving  sug- 
gestions and  technical  advice  relative  to  the  proper 

application  of  their  equipment  for  its  most  intelli- 
gent use  and  the  most  satisfactory  service.  This 

engineering  service  makes  for  improved  lightin, 
helps  to  increase  employee  efficiency  and  is  particu- 

larly valuable  in  the  case  of  large  office  buildings  and 
factories.  On  all  new  buildings  the  lighting  may  be 
planned  best  by  such  an  illumination  engineer. 

Fixed  Capital  Accounting 
By  J.  G.  Hawkins* Supervisor,    Statistical   Bureau,   Pacific   Power   &   Light    Company,    Portland,    Ore. 

FIXED  capital  accounting  is  a  term  commonly  used 
in  referring  to  the  method  of  recording  the  invest- 

ment in  fixed  capital  useful  in  the  conduct  of 
the  business  of  a  corporation.  The  fixed  capital  of 
a  public  utility  corporation  is  the  more  or  less  per- 

manent property  having  an  expected  life  in  service 
exceeding  one  year  from  date  of  acquisition  or  in- 

stallation. The  importance  of  keeping  accurate  ac- 
count of  the  capital  investment  always  has  been  re- 

cognized in  the  public  utility  industry.  Before  the 
advent  of  commission  regulation  each  company  kept 
fixed  capital  accounts  under  its  own  method.  Utility 
companies  in  a  majority  of  states  are  now  required 
by  law  to  keep  all  accounts  in  the  form  prescribed 
by  a  public  service  commission.  The  prescribed 
method  is  outlined  in  considerable  detail  in  the  uni- 

form classification  of  accounts  published  in  book 
form  by  the  state  commission,  and  requirements  of 
the  classification  have  resulted  in  better  accounting 
methods  and  accentuated  the  importance  of  accurate 
fixed  capital  records. 

Fixed  Capital  Defined 

Fixed  capital  may  be  tangible  or  intangible.  In- 
tangible fixed  capital  may  consist  of  organization 

expenses,    development    costs,    franchises,    patent 

^Extract  from  lecture  delivered  to  a  class  of  employees  of  the  Pacific 
Power    &    Light    Company,    as    a    part    of    the    regular    educational    course 
offered. 

rights,  and  long-period  leaseholds.  Tangible  fixed 
capital  consists  of  land,  buildings,  generating  equip- 

ment, transmission  systems,  distributing  systems, 
miscellaneous  equipment,  and  overhead  costs.  Over- 

head costs  may  be  defined  as  engineering  and  super- 
intendence, law  expenses  during  construction,  injur- 

ies and  damages  during  construction,  taxes  during 
construction,  interest  during  construction,  and  mis- 

cellaneous construction  expenditures  not  assignable 
to  other  specific  construction  accounts.  The  words 

"during  construction"  are  added  in  each  instance 
because  after  the  property  is  placed  in  operation  all 
the  expenditures  just  enumerated  must  be  charged 
to  operating  expenses. 

Changes  in  fixed  capital  result  from  additions,  bet- 
terments, replacements  and  retirements.  Additions 

comprise  land,  structures,  equipment  or  other  prop- 
erties added  to  those  in  service  and  not  taking  the 

place  of  any  like  property  previously  owned  by  the 
company.  Betterments  are  mechanical  changes  in 
structures,  facilities  or  equipment  for  the  purpose 
of  making  the  property  more  useful  or  of  greater 
capacity  than  at  the  time  of  original  installation  or 
acquisition.  Replacements  consist  of  additions  to 
fixed  capital  made  for  the  purpose  of  substituting 
one  building,  structure  or  piece  of  equipment  with 
another  of  substantially  the  same  size  or  capacity 
which  has  been  retired  because  worn  out,  obsolete 



April  15,  1925  ] Journal    of    E,lecteicity 
283 

or  otherwise  rendered  useless.  The  extension  of  the 
life  of  a  franchise  or  patent  right  also  may  be  con- 

sidered a  replacement.  Retirements  are  withdraw- 
als or  removals  from  fixed  capital,  or  property  sold, 

destroyed,  abandoned,  or  lost  and  not  replaced  by 
any  new  construction  or  property. 

There  is  considerable  variation  in  the  interpreta- 
tion of  the  point  dividing  maintenance  and  recon- 

struction, and  the  determination  of  that  point  is 
within  reasonable  limits  a  matter  of  company  policy. 
Maintenance  is  commonly  defined  as  expenditures 
necessary  to  maintain  the  tangible  property  in  a 
state  of  operating  efficiency  and  the  substitution  of 
new  parts  wihch  do  not  result  in  a  substantial 
change  in  identity  in  any  particular  unit  of  property. 
It  is  important  that  no  expenditures  be  charged  to 
fixed  capital  for  repairs  or  minor  changes  which  do 

not  alter  the  identity  of  the  propei-ty.  Charges  for 
repairs  and  minor  renewals  should  be  charged  to 
maintenance  accounts  under  operating  expenses. 

The  uniform  classification  emphasizes  the  impor- 
tance of  crediting  the  fixed  capital  account  with  the 

original  installed  cost  of  any  property  which  is  worn 

out,  lost,  sold,  destroyed,  abandoned,  sun-endered 
upon  lapse  of  title,  becomes  permanently  unservice- 

able or  is  withdrawn  or  retired  from  service  for  any 
other  reason.  The  installed  cost  is  construed  to  in- 

clude such  part  of  the  overhead  costs  as  is  equitably 
assignable  to  the  item  retired. 

Composition  of  and  Reasons  for  an 
Adequate  System 

A  complete  fixed  capital  accounting  system  should 
include  a  manual  of  accounting  outlining  the  system 
and  detailing  routine  instructions  for  preparing  the 
records  both  in  field  and  general  office;  a  classifica- 

tion providing  a  separate  account  for  each  class  6f 
construction  with  symbols  for  distinguishing  charges 
to  construction,  reconstruction  and  maintenance; 
construction  ledgers  for  summarizing  the  cost  of 
classifications  under  each  expenditure  requisition; 
subsidiary  fixed-capital  ledgers  to  reflect  the  cost  of 
property  of  each  class  by  localities ;  and  an  inventory 
of  all  property  by  units.  A  record  of  the  amount  of 
property  expenditures  available  for  additional  bond 
issues,  termed  the  fundable  property  record,  also 
should  be  maintained. 

It  is  imperative  to  maintain  the  integrity  of  the 
fixed  capital  account  which  is  the  foundation  sup- 

porting the  whole  accounting  structure.  An  efficient 
fixed-capital  accounting  system  provides  a  number 
of  safeguards  for  the  company,  the  stockholders, 
the  bondholders,  and  the  public,  among  them  being 
the  following: 

1.  Prevents  the  establishment  by  the  management  or  a  reg- 
ulatory body  of  a  rate  lower  than  is  warranted,  which  would 

result  in  actual  loss  to  stockholders. 

2.  Prevents  an  over-issue  of  securities  resulting  in  an 
undue  burden  of  interest  and  dividend  charges. 

3.  Prevents  an  erroneous  statement  of  property  values  in 
tax  matters. 

4.  Furnishes  the  basis  of  reports  to  the  security  holders 
showing  the  true  financial  condition  of  the  property  in  which 
they  are  investing  their  capital. 

5.  Prevents  improper  charges  to  fixed  capital  which  should 
be  distributed  to  operating  expenses,  and  vice  versa. 

6.  Prevents  failure  to  provide  a  sufficient  amount  of  re- 
serve to  cover  the  replacement  and  retirement  of  property 

worn  out,  obsolete  or  inadequate. 

7.  Provides  a  basis  for  determining  insurance  valuations 
in  case  of  fire  loss. 

8.  Facilitates  the  certification  of  construction  expenditures 
for  additional  issues  of  mortgage  bonds. 

9.  Improves  the  general  company  administration  by  fur- 
nishing dependable  information  to  company  officials. 

10.  Protects  the  public  against  unjust  rates  based  on  er- 
roneous property  values. 

These  useful  purposes  appear  to  be  sufficient  to 
justify  the  special  treatment  accorded  fixed-capital 
records  entailing  a  vast  amount  of  accounting  work. 

Some  Details  of  Operation  of  an 
Adequate  System 

The  by-laws  of  a  public  utility  corporation  usually 
provide  that  changes  in  fixed  capital  must  be  auth- 

orized by  the  board  of  directors.  To  advise  the  di- 
rectors, executive  and  financial  officials  of  the  com- 

pany as  to  the  estimated  requirements  in  fixed-cap- 
ital additions,  extensions  and  betterments  for  ap- 

proximately a  year  in  advance  of  actual  construction, 
it  is  usual  for  the  operating  officials  to  prepare  a  con- 

struction budget.  The  function  of  a  budget  is  to  in- 
dicate to  the  board  in  concise  form  the  future  finan- 

cial needs  of  the  company  to  meet  known  and  exist- 
ing conditions,  together  with  the  necessary  addi- 

tional investment  required  to  take  on  prospective 
business ;  and  to  exercise  control  over  those  expendi- 

tures when  approved.  The  items  listed  in  the  bud- 

get for  approval  are  generally  termed  "budget  pro- 
jects." When  a  "budget  project"  has  been  approved 

it  is  the  common  practice  to  issue  some  distinguish- 
ing authorization  bearing  a  serial  number,  sometimes 

called  an  "expenditure  requisition,"  and  thereafter 
to  use  that  number  as  a  reference  on  all  rec- 

ords pertaining  to  that  particular  project.  The  pur- 

pose of  an  "expenditure  requisition"  is  to  show  in 
concrete  form  the  details  of  proposed  expenditures 
affecting  acquisition,  construction,  reconstruction,  or 
extraordinary  maintenance ;  to  provide  detail  cost  es- 

timates thereof;  to  set  forth  the  reasons  or  necessi- 
ties for  doing  the  work ;  and  to  check  the  actual  earn- 
ings derived  from  the  particular  extension  or  addi- 

tion. The  purpose  of  the  detailed  estimate  is  to 
permit  the  comparing  of  the  estimated  and  actual 
cost;  to  determine  that  all  charges  are  entered  on 
the  books,  that  the  entries  are  properly  classified 
and  that  the  charges  are  not  excessive;  and  to  pro- 

vide a  basis  for  estimating  the  cost  of  future  pro- 
jects of  the  same  class. 

Some  "budget  projects"  are  issued  for  a  specific 
installation,  such  as  a  new  generating  plant  or  trans- 

mission line.  Others  are  in  the  nature  of  blanket 

authorizations  covering  miscellaneous  small  addi- 
tions to  the  distributing  systems  and  purchase  of 

meters,  transformers,  office  furniture  and  fixtures, 
tools  and  garage  equipment  for  the  current  year. 

When  construction  has  been  started  and  expendi- 
tures incurred  a  separate  construction  ledger  is 

opened  for  each  "budget  project."  The  ledger  is 
further  divided  in  accordance  with  the  construction 
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accounting  classification  or  by  work  orders  issued 
for  each  class  of  construction.  To  produce  construc- 

tion ledgers  of  the  utmost  value  requires  a  detailed 
entry  fully  describing  all  items  of  material  and 
equipment  installed ;  an  accurate  segregation  of  labor 
charges  according  to  each  division  of  the  work;  and 
a  proper  distribution  of  the  overhead  charges.  The 
entries  to  the  construction  ledger  originate  from 

workmen's  daily  time  tickets,  store-room  requisi- 
tions, invoices  covering  purchase  of  material  and 

equipment,  automobile  truck  trip  slips,  disposal  or- 
ders covering  property  retired,  and  journal  entries 

for  interest  during  construction  and  overhead 

charges  in  amounts  applicable  to  the  particular  pro- 
ject. 

Before  "expenditure  requisitions"  for  individual 
"budget  projects"  are  transferred  to  fixed  capital 
and  retirement  reserve  accounts  the  expenditures 
should  be  analyzed  and  the  actual  cost  compared  with 
the  estimated  cost.  Any  discrepancies  should  be  in- 

vestigated and  a  satisfactory  explanation  of  the  dif- 
ferences supplied  by  the  engineer  in  charge  of  con- 

struction. 
When  the  cost  covers  both  new  construction  and 

reconstruction  the  cost  of  reconstruction  is  trans- 

ferred from  the  "expenditure  requisition"  to  retire- 
ment reserve  or  to  surplus,  in  accordance  with  the 

policy  of  the  company.  Construction  records  kept 

in  accordance  with  the  "expenditure  requisition"  plan 
will  provide  a  complete  description  of  the  charges 

and  credits  representing  changes  in  the  fixed  capital 
account. 

After  the  "expenditure  requisitions"  have  been 
analyzed,  the  cost  of  each  unit  should  be  recorded 
on  a  property  inventory  which  may  be  in  the  form 
of  a  book  or  card  record.  A  complete  property  in- 

ventory can  be  prepared  without  difficulty  when  the 
preparation  of  it  is  started  from  the  time  of  organi- 

zation of  the  company.  The  majority  of  public 
utility  corporations  are  successors  to  companies 
which  were  incorporated  before  standard  classifica- 

tions were  developed,  and  in  many  cases  the  present 
corporation  does  not  possess  the  original  records  of 
the  old  company.  If  it  is  impossible  or  impracticable 
to  reconstruct  the  old  records  in  conformity  with 
present  classifications,  the  property  may  be  inven- 

toried and  appraised  on  the  basis  of  estimated  or- 
iginal cost,  and  that  valuation  used  for  the  alloca- 

tion or  distribution  over  the  new  fixed  capital  ac- 
counts. Any  difference  between  the  appraised  value 

of  the  physical  property  and  the  book  value  should 
be  classed  as  intangible  fixed  capital.  Such  an  in- 

ventory will  be  valuable  for  many  purposes.  It  will 
show  the  stockholders  and  directors  what  is  in- 

cluded in  the  capital  account;  it  may  be  used  in  tax, 
rate  and  capitalization  cases;  it  will  reflect  the 
amount  of  intangibles  capitalized;  and  it  will  make 
available  the  age  and  cost  of  each  unit  when  it  be- 

comes necessary  to  consider  the  subject  of  depre- ciation. 

Teaching  the  Fundamentals  of 
Better  Lighting 

As  a  result  of  the  two  lighting  schools  conducted 
by  the  Pacific  Coast  Electrical  Association, 
103  men  vitally  interested  in  illumination  were 

given  the  opportunity  to  study  the  fundamentals  in 
modem  lighting.  That  the  information  passed  on 
to  these  men  was  exceedingly  valuable  is  vouched 
for  by  the  highly  complimentary  remarks  sent  to 
the  committee  in  charge  following  the  closing  of  the 
Los  Angeles  and  Oakland  schools.  The  lighting 
bureau  under  the  chairmanship  of  Hugh  Crawford 
sponsored  the  schools  which  were  supervised  by 
Clark  Baker  and  H.  H.  Allison. 

The  schools  were  designed  primarily  to  give  up- 
to-date  practical  information  and  data  on  lighting 
to  those  who  come  in  actual  contact  with  lighting  in- 

stallations, namely,  the  electrical  contractor  or  his 

estimator,  together  with  the  jobber's  salesman.  Ar- 
chitects, engineers  and  central  station  men  also  were 

invited  to  enroll  in  the  schools.  Arrangements  for 
the  courses  provided  for  a  school  in  the  southern 
part  of  California  and  one  in  the  San  Francisco  Bay 
region.  The  southern  school  was  held  in  the  Los 

Angeles  Gas  &  Electric  Company's  building  Jan. 
19-30,  and  the  second  course  was  given  in  the  Oak- 

land building  of  the  Pacific  Gas  and  Electric  Com- 
pany, Feb.  4-13. 

Preparations  for  the  schools  included  the  assign- 
ing of  definite  subjects  to  the  instructors,  all  of 

whom  donated  their  time  to  the  schools  in  the  in- 
terests of  better  illumination.  The  course  was 

based  on  the  National  Electric  Light  Association 

Lighting  Sales  Course,  Part  2,  with  all  of  the  tech- 
nical engineering  features  omitted.  Instruction  in 

the  two  schools  was  practically  the  same  and  cov- 
ered the  following  subjects: 

1.  Introduction — Value    of   lighting   to    the    electrical   in- 
dustry 

2.  Illuminants 

3.  Illustration  of  definitions  and  terms 

4.  Illustration  of  diffusion  of  light 

5.  Calculations 

6.  Demonstration  of  industrial  lighting 
7.  Store  lighting 

8.  Demonstration  of  store  window  lighting 

9.  Demonstration  of  color  lighting. 

10.  Illustration    of   office,    school,   church    and   auditorium lighting 

11.  Residence  lighting 

12.  Illustration  of  street  lighting 

13.  Special    lighting  —  outdoor    sports,     signs    and    flood- lighting. 
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Wherever  possible  the  material  given  to  the  stu- 
dents in  the  course  was  either  illustrated  or  dem- 

onstrated in  order  to  present  a  more  definite  pic- 
ture of  what  was  considered  to  be  modern  practice. 

Lack  of  funds  limited  the  amount  of  demonstration 
material  available,  but  despite  this  a  clear  concep- 

tion of  the  vital  points  of  the  course  was  given  the 
students. 

Em-ollment  in  the  schools  was  limited  to  fifty  be- 
fore the  classes  were  opened  to  registration.  The 

pui-pose  of  this  was  to  limit  the  groups  to  such  size 
that  the  instructors  could  keep  in  close  personal 
contact  with  the  students.  As  the  courses  were  de- 

signed primarily  for  the  contractors,  the  largest  en- 
rollment was  expected  from  that  gi'oup  and  invita- 

tions to  each  school  were  divided  as  follows: 

Electrical   contractors     25 

Jobbers'  salesmen    10 

Architects  and  engineers    10 

Central   station   men      5 

Total    50 

Attendance  at  the  two  schools  was  divided  among 
the  various  interested  men  in  about  the  same  rela- 

tion and  the  combined  registration  was  made  up  as 
follows : 

Electrical    contractors   38 

Jobbers'  salesmen    30 

Architects  and  engineers     5 

Central   station   men     20 

Fixture  manufacturers      6 

Miscellaneous      4 

Total    103 

In  an  endeavor  to  make  the  lighting  schools  of  the 
most  value  to  the  students  taking  the  courses,  Mr. 
Baker  and  Mr.  Allison,  chairman  and  vice-chairman 
of  the  committee  in  charge,  made  the  ruling  that 
each  student  upon  enrolling  in  the  school  should 
make  a  deposit  of  $20  as  a  guarantee  of  his  attend- 

ance at  the  scheduled  class  meetings.  In  case  a  stu- 
dent missed  a  meeting  of  the  class  $2  was  forfeited 

for  each  absence,  and  the  balance  of  the  deposit  was 
returned  at  the  conclusion  of  the  course.  This  de- 

posit was  the  only  money  that  was  asked  of  those 
taking  the  courses.  In  other  words,  there  was  no 
charge  for  attending  the  ten  sessions,  but  if  a  stu- 

dent enrolled  it  would  cost  him  money  to  miss  any 
of  the  lectures. 

This  regulation  was  adopted  principally  to  ensure 
attendance  at  the  meetings  of  the  classes  for  the 
good  of  the  students  and  to  justify  the  expense  in- 

volved in  the  preparation  of  the  course.  Attendance 
was  entirely  satisfactory  to  those  in  charge  of  the 
schools.  In  Los  Angeles  96  per  cent  attendance  was 
secured  for  the  ten  sessions,  and  in  Oakland  the 
attendance  record  for  the  entire  course  was  97  per 
cent.  Classes  were  held  on  alternate  afternoons  and 
evenings,  thus  not  taking  up  the  entire  working  time 
of  the  students. 

The  courses,  as  shown  by  the  list  of  subjects,  cov- 
ered the  basic  principles  of  modern  illumination. 

While  the  instruction  was  not  designed  to  give  the 
students  a  complete  knowledge  of  lighting,  the  pur- 

pose was  to  present  the  elementary  principles  to 
which  supplementary  infonnation  could  be  added 
later.  Through  the  medium  of  lectures  and  demon- 

strations these  elementary  principles  were  pre- 
sented. Solving  problems  in  which  the  students  set 

down  what  they  have  learned  showed  them  the  pro- 
per methods  of  laying  out  lighting  for  a  variety  of 

installations.  Although  no  examinations  were 
planned  for  the  courses,  the  students  evidenced  such 
an  interest  in  this  phase  of  instruction  that  a  written 
examination  was  given  as  the  concluding  piece  of 
work. 

Instruction  in  the  Los  Angeles  school  was  given 
by  members  of  the  Los  Angeles  chapter  of  the 
Illuminating  Engineering  Society.  The  school  was 
under  the  direction  of  Clark  Baker  who  was  assisted 
by  W.  L.  Frost,  W.  A.  Alden,  L.  A.  Hobbs,  Thomas 
Hunter,  H.  J.  Mayo,  D.  C.  Pence,  and  F.  VanGilluwe, 
all  of  whom  are  members  of  the  society.  A.  E.  Hoare, 
executive  secretary  of  the  California  League  for 

Conservation  of  Vision,  delivered  a  talk  on  "The 
Eye"  at  a  special  meeting  of  the  class. 

The  Oakland  school  was  conducted  under  the  di- 
rection of  Mr.  Baker,  assisted  by  H.  H.  Allison,  C.  E. 

Cook,  Carl  Martin  and  R.  S.  Prussia,  all  members  of 
the  Bay  Cities  chapter  of  the  Illuminating  Engineer- 

ing Society.  Dr.  Percival  Dolman,  an  eye  specialist 
and  member  of  the  illuminating  society,  addressed 

the  class  on  "The  Eye,"  covering  much  the  same 
ground  as  did  Mr.  Hoare  in  Los  Angeles.  Assistance 
in  conducting  the  schools  was  given  also  by  the  field 
representative  of  the  California  Electrical  Bureau. 

That  the  lighting  schools  were  successful  was  as- 
sured by  the  interest  displayed  by  the  students  and 

the  comments  that  have  been  received  since  the 
completion  of  the  work.  Central  station  company 
executives,  electrical  contractors,  jobbers  and  those 
who  were  students  in  the  courses  have  united  in  com- 

mending the  idea  of  disseminating  information 
through  such  schools.  One  of  the  leaders  of  the 
industry  gave  it  as  his  opinion  that  the  schools  con- 

stituted one  of  the  most  successful  things  ever  at- 
tempted by  the  Pacific  Coast  Electrical  Association, 

and  that  following  them  there  would  be  a  definite 
call  upon  the  association  to  follow  up  the  work  with 
other  schools,  which  he  believes  will  have  a  registra- 

tion four  times  as  large  as  the  first  two.  Another 
executive  stated  that  he  knew  of  nothing  the  in- 

dustry ever  has  undertaken  in  recent  years  that  has 
been  received  as  well  and  is  bound  to  accomplish  such 
beneficial  results. 

Continuation  of  the  schools  has  been  suggested  by 
many  of  the  students  and  others  interested  in  the 
work.  In  many  instances  it  has  been  suggested  that 
secondary  schools,  designed  to  supplement  the  in- 

formation presented  at  the  first  schools,  should  be 

opened  to  those  students  at  the  first  coui'ses.  The 
organization  of  a  permanent  school  of  this  type  is 
heartily  sponsored  by  several  students  and  others 
conversant  with  the  courses. 



286 Journal    of    Electricity [Vol.  54— No.  8 

CENTRAL  STATION  CONSTRUCTION 

OPERATION   AND    MAINTENANCE 

Bushing  Current  Transformer  Standards  Adopted 
Connection   Methods   and    Arrangements   Are    Standardized    to 

Simplify    Construction    Work    and    Testing 
By   T.    J.    LOVELL,    Engineering    Department,    Southern    California    Edison    Company. 

Los   Angeles. 

Confusion  and  delay  are  found  to 
have  been  caused  by  the  lack  of  a 
standardized  method  of  marking  and 
arranging  the  leads  of  bushing  current 
transformers  on  oil  circuit  breakers.  In 
the  interests  of  standardization  and 
simplification  for  all  parties  concerned, 
the  following  method  of  identification 
is  being  adopted  by  the  Southern  Cali- 

fornia Edison  Company. 
Each  bushing  is  given  a  number, 

these  numbers  being  painted  in  plain 
sight  on  the  breaker  tank  near  the  bush- 

ing. Each  individual  lead  of  each  cur- 
rent transformer  is  marked  with  a 

designating  numeral.  "O"  is  reserved 
for  the  common  terminal  of  all  multi- 

ple-ratio transformers.  The  tap  leads 
are  each  marked  with  a  number  cor- 

responding to  the  ratio  obtained  from 

them.  For  instance,  using  leads  "2" 
and  "O"  will  give  a  200/5  ratio,  leads 
"3"  and  "0"  will  give  300/5,  and  so  on. 
Each  lead  of  every  current  trans- 

former is  brought  to  a  terminal  board 
located  in  the  mechanism-housing  of 
the  breaker.  The  terminals  on  this 
board  are  grouped  in  the  same  relative 
physical  arrangement  that  the  current 

transformers  occupy  in  the  breaker. 
The  leads  are  marked  with  stamped 
brass  sleeves,  and  the  terminals  are 
also  stamped  according  to  the  above 

system. 
Although  the  installation  of  current 

transformer  terminal  boards  in  the 

mechanism-housing  is  a  rather  new  de- 
parture, this  company  feels  that  the  ad- 
ditional convenience,  not  to  mention  the 

greater  safety  to  the  workmen,  is  ample 
justification.  Since  there  is  plenty  of 
space  available  in  the  housings  of  prac- 

tically all  standard  breakers  the  ad- 
ditional expense  is  negligible. 

The  construction  department  is  given 
instruction  always  to  install  bushing 
current  transformers  (regardless  of 

manufacturers'  practice)  so  that  the 
common  terminal  (marked  "O")  shall 
always  be  of  the  same  polarity  as  the 
top  of  the  bushing  upon  which  it  is 
mounted. 

In  the  case  of  a  breaker  which  has 
only  three  current  transformers,  the 

company's  standard  practice  always  can 
be  followed  by  grounding  the  "O" terminals  and  selecting  the  tap  lead  to 
give    the    proper    ratio.      On    breakers 

having  six  current  transformers  (with 
series  connections)  it  is  necessary 
merely  to  connect  the  terminals  of  the 
same  number  in  the  same  group,  viz, 

3  to  3,  and  so  on.  One  "O"  lead  of  each 
group  is  grounded  as  usual,  the  other 
"O"  lead  being  carried  to  the  switch- 

board or  relay  panel.  By  following  this 
system  it  never  becomes  necessary  to 
ground  a  tap  lead. 

In  case  the  current  transformers  are 
to  be  split  into  two  groups,  they  are 
treated  the  same  as  described  above  for 
a  breaker  with  three  current  trans- 

formers. Any  special  connection,  such 

as  delta  connection  for  differential  pro- tection, can  easily  be  made  and  readily 
inspected  as  the  proper  lead  designation 

can  be  given  on  the  three-line  wiring^ 
diagram  and  the  leads  quickly  identified 
on  the  terminal  boards. 

The  advantages  of  such  standardized 
scheme  are  readily  seen,  both  to  men 
who  make  the  original  installation  and 
to  those  who  later  will  inspect  the 

breaker  for  the  purpose  of  making^ 
tests,  changing  ratios,  and  similar 
works. 

Some  of  the  circuit-breaker  manu- 
facturers have  already  taken  steps 

along  the  above  lines,  but  apparently  no 
effort  is  being  made  to  co-ordinate  their 
methods.  If  these  manufacturers  could 
get  together  on  a  standard  scheme  for 
accomplishing  the  results  described  in 
this  article,  it  would  be  very  much  ap- 

preciated by  the  operatiing  companies. 
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Schematic  diagram  showing  the  method  of  layout  and  connection  of  bushing  current  transformers  that  has  been  standardized  and  is  being  adopted 
by  the  Southern  California  Edison  Company.     The  use  of  this  method  effectively  does  away  with  the  difficulties  formerly  experienced  through  having 

bushing  current  transformers  put  into  place  just  as  they  happened  to  come  and  depending  upon  selecting  leads  by  test  later  on. 
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Three  views  of  the  completed  trailer 

Simple  and  Inexpensive  Pole  Trailer  Easily  Made 
Necessary  Piece  of  Line  Crew's  Equipment  Readily  Constructed 

at  Shop  from  Miscellaneous  Odds  and  Ends 
By  ALVA  L.  DAY,  Line  Foreman,  Pacific  Power  &  Light  Company,  Hood  Eiver,   Or?. 

The  principal  features  of  the  pole 
trailer  made  and  used  by  the  line  crew 
of  the  Pacific  Power  &  Light  Company 
in  the  Hood  River  district,  are  sim- 

plicity and  cheapness  of  construction, 
the  utilization  of  materials  at  hand,  and 
the  control  of  the  steering  aparatus. 
The  front  axle  and  wheels  from  an 
Overland  car  wrecked  by  one  of  the 
local  garages  was  chosen  as  the  basis 
for  the  trailer  because  first  it  appeared 
to  be  strong  enough  to  do  the  work,  and 
secondly  because  it  had  wheels  the  same 
size  as  those  of  the  Dodge  service  car 
used  there,  so  that  the  old  Dodge  tires 
could  be  used  on  the  trailer. 
The  frame,  consisting  of  uprights 

and  bunker,  is  made  up  of  two  pieces 
of  2%x2%x5/16-in.  galvanized  angle 
iron  bolted  together,  and  is  sway-braced 
with  38-in.  galvanized  crossarm  braces. 
The  dimensions  of  the  frame  are  gov- 

erned by  the  axle  used,  in  that  the  up- 
rights are  bolted  to  the  spring  seats  and 

are  high  enough  to  permit  the  bunker 
to  clear  the  height  of  the  tire.  The 
bunker  is  wide  enough  to  clear  the 
over-all  width  of  the  axle  and  wheels. 
The  tongue  is  of  2-in.  galvanized  iron 
pipe,  in  the  end  of  which  is  welded  a 

coupling  held  closed  by  a  pin  drilled  for 
a  cotter  key. 
The  steering  lever  attached  to  the 

tie-rod  is  normally  set  straight  and 
held  in  that  position  by  a  staple  hinged 
at  the  center  so  that  it  drops  over  the 
lever  and  the  axle.  Holes  are  forged 
in  each  end  of  the  lever  for  attaching  a 
hand  line  so  that  the  trailer  can  be 
steered  by  a  man  riding  in  the  back  end 
of  the  car.  However,  on  ordinary  roads, 
where  little  steering  is  necessary,  the 
steersman  rides  the  load  until  a  cor- 

ner is  reached  when  he  dismounts  and 
handles  the  steering  lever  from  the 
ground.  Of  course  the  vehicle  must  be 
slowed  down  to  a  speed  which  will  make 
this  possible.  The  steering  apparatus 
is  particularly  advantageous  in  backing 
the  load  into  positions  where  a  mini- 

mum amount  of  handling  of  the  poles  is 
necessary. 

The  load  is  held  on  the  bunker  be- 
tween two  upright  iron  guides  so  made 

that  they  can  be  slid  along  the  entire 
length  of  the  bunker  and  pinned  at  any 
certain  point  through  %-in.  holes 
spaced  on  2-in.  centers.  Either  guide 
can  be  slid  off  the  end  of  the  bunker,  so 
that    in    unloading    a    skid    is    pinned 
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through  a  1-in.  hole  in  the  end  of  the 
bunker  and  so  placed  that  the  butt  of 
the  pole  can  be  skidded  to  the  edge  of 
the  hole. 

This  trailer  has  been  found  to  be  a 
great  labor-saver  as  well  as  a  time- 
saver  on  the  road.  It  is  also  made  to 
carry,  besides  poles,  other  loads  too 
bulky  or  heavy  for  the  Dodge  service 
car  and  in  many  instances  has  saved  a 
second  trip  to  or  from  a  job. 

Starting   Troubles    Corrected    by 
Increasing  Air  Gap 

Not  infrequently  it  happens  that 
trouble  develops  in  electrical  equipment 
for  which  a  ready  remedy  cannot  be 
found  in  the  experience  of  the  repair 
man  or  in  the  literature  of  the  industry. 
Such  a  problem  presented  itself  in  a 
certain  industrial  plant  some  time  ago 
in  starting  a  standard-make  75-kw.  di- 

rect-current, 112  hp.,  3-phase,  440-volt 
motor-generator  unit. 

In  the  starting  position,  with  the 
half-voltage  tap  on  the  compensator, 
the  motor  took  about  600  amp.  or  five 
times  normal  full-load  current.  It 
barely  turned  over  and  chattered  vio- 

lently. The  unit  was  of  the  two-bearing 
pedestal  type  with  the  base  firmly 
grouted  in.  The  alignment  of  the  stator 
frame  was  adjusted  by  means  of  shims 
to  secure  an  even  air-gap  when  the  ma- 

chine was  at  rest.  When  the  unit  was 
started  the  rotor  apparently  tried  to 
cling  to  the  top  of  the  stator  and  rubbed 
against  the  stator  iron. 

It  was  thought  that  the  current  dis- 
tribution in  the  winding,  which  was  a 

two-path  star  connection,  might  not  be 
equalized.  An  ammeter-  in  each  circuit 
and  an  equalizing  connection  between 
pole-phase  groups  eliminated  this  pos- 

sibility. Evidently  it  was  essential  to 
remove  all  that  was  possible  of  the 
vertical  movement  of  the  rotating  ele- 

ment in  the  bearings,  present  any  pos- 
sible shifting  of  the  stator  frame,  and 

investigate  any  possible  vibration  of 
the  shaft  of  the  unit.  After  conclud- 

ing this  investigation  and  slightly  in- 
creasing the  air-gap  at  the  top  of  the 

stator  as  compared  with  that  at  the  bot- 
tom, the  starting  performance  was 

somewhat  inproved.  However,  the  ma- 
chine would  not  come  up  to  speed  on  the 

starting  position  and  took  about  four 
times  normal  full-load  current  at  this 

position. 
After  consulting  the  manufacturers 

with  regard  to  increasing  the  air-gap,  it 
was  found  that  this  could  be  increased 
0.012-in.  without  seriously  affecting  the 
performance  of  the  motor.  A  cut  of 
0.012  in.  was  taken  off  the  rotor  iron  in 
a  lathe  and  the  machine  reassembled. 
After  this  operation,  the  machine 
quickly  came  up  to  speed  on  the  lowest 
tap  of  the  compensator  with  a  maxi- 

mum starting  current  of  less  than  two 
times  normal  full-load  current.  Normal 
performance  as  to  heating  at  full  load 
was  also  shown. 

Rear  and  side  elevations  of  trailer 

Talk    Is    Indeed    Cheap 
In  ordinary  speech  only  about  one 

erg  per  second  is  converted  into  sound 
energy.  With  this  as  a  basis  and  as- 

suming that  the  average  individual 
talks  two  solid  hours  per  day,  the  aver- 

age population  of  the  United  States 
since  the  Revolution  to  be  40,000,000, 
and  that  power  is  worth  two  cents  per 
kw-hr.,  a  little  calculating  shows  the 
value  of  all  the  talking  done  in  the 
history  of  our  country  to  be  $8.59. — Radio  Broadcast. 
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Wood  Poles  Used  Successfully  for 
Long-Span  Service. 

By    A.    S.    GLASGOW 
Assistant    Superintendent    Electric    Transmission 
and    Distribution,    San    Diego    Consolidated    Gas 

&    Electric   Company,    San   Diego,   Calif. 

A  66,000-volt  transmission  line  from 
San  Diego  to  Oceanside,  Calif.,  was 
built  by  the  San  Diego  Consolidated 

Gas  & "  Electric  Company.  This  line parallels  the  coast  throughout  its  entire 
length  and  hence  must  cross  numerous 
rivers  and  sloughs,  most  of  which  can- 

not be  crossed  with  ordinary  short-span 
construction  because  of  seasonal  flood 
waters. 

The  route  of  the  line  is  of  course  free 
from  snow  and  sleet.  Temperature 
variations  along  the  length  of  the  line 
are  not  great,  considered  either  season- 

ally or  daily.  Wind  storms  where  the 
velocities  reach  really  damaging  pro- 

portions are  not  experienced  in  this  part 
of  the  country.     Taking  all  of  the  fea- 

Zame  materKjt  guys 
cia  used  in  long  span. 
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PLAN 
Plan  view  of   typical  three-pole   structure   showing  the   general   arrangement  of   all   guys.      It  will 
be  noted  that  inasmuch  as  these  structures  are  used  only  for  the  longer  spans  a  triple  set  of  three 

guys  each  is  used,  one  for  each  pole. 

General  arrangement  of  the  three-pole  structures 
showing  the   method  of   cross-bracing   and  side- 

guying. 

tures  into  consideration,  it  was  appar- 
ent that  long  spans  could  be  carried 

successfully  and  economically  on  wood 
poles,  using  towers  constructed  of  wood 
poles  for  the  extreme  spans. 

These  long  spans  have  been  in  service 
for  eight  years.  Only  one  or  two  cases 
of  really  serious  trouble  have  occurred 
in  that  time,  and  the  cause  of  that 
could  be  laid  to  the  type  of  construction 
used;  that  is,  trouble  caused  by  a  struc- 

ture taking  fire  or  by  an  insulator 
breaking  down.  Upon  several  occasions 
different  spans  have  been  damaged  by 
airplanes  flying  into  the  line  wires.  One 
such  accident  occurred  near  the  middle 
of  a  span  and  broke  down  a  two-pole 
tower  but  did  not  uproot  the  anchors 
to  which  the  guys  were  fastened.  This 
of  itself  speaks  well  for  the  anchoring 
system  used.  The  illustrations  appear- 

ing with  this  article  show  the  guying 

system. 
Construction  and  design  data  concern- 

ing the  structures  pictured  on  the  ad- 
joining page  might  be  of  interest.  TTie 

major  physical  dimensions  of  the  three- 
pole  structure  are  given  in  the  cuts  ap- 

pearing on  this  page.  The  conductor 
span  attached  to  this  tower  is  3,379  ft. 
in  length  and  comprises  three  7/16-in. 
stranded  steel  cables  drawn  to  tension 
of  7,300  lb.  at  60  deg.  with  no  wind.  The 
sag  is  81  ft. 

The  two-pole  structures  are  built  of 
60-ft.  poles  set  14  ft.  8  in.  center  to 
center  and  10  ft.  deep.  There  are  three 
guys  to  each  pole  against  the  direction 
of  greatest  pull.  These  guys  are  tied 
to  anchors  located  respectively  50  ft., 
60  ft.,  and  70  ft.  from  the  bases  of  the 
poles.  Towers  like  these  are  used  to 
carry  spans  of  less  than  2,500  ft.  For 
such  spans  stranded  steel  cable  of  3/8- 
in.  diameter  is  used.  This  cable  is  drawn 
to  a  tension  of  3,570  lb.  For  ordinary 
spans  medium  hard-drawn  copper  wire 
is  used. 

Showing  the  general  layout  at  the  top  of  a  three-pole  transmission  tower.     This  construction  is  used  for  spans'  of  from  2,500  ft.  to  3.500  ft.  where 
adjoining  spans  are  shorter  than  1.000  ft.     Extra-galvanized,  high-strength  steel  stranded  conductors  are  used  for  all   long  spans.     All  hardware  on 
the  structure  is  solidly  bonded  together  and  grounded  to  prevent  burning  the  top  of  the  poles.     The  method  of  clamping  the  ground  wire  is  shown  in 

the  insert  above  the  front  view  of  the  structure  at  the  left.     The  ground  wire  passes  under  the  pole  collar. 
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SAN  DIEGO  66,000-volt  transmission 
Hne  structures  for  long  spans.  The 

three-pole  structure  is  one  of  a  pair 
carrying  a  span  of  3,379  ft.  Immed- 

iately below  is  shown  one  of  the  two- 
pole  towers  which  carries  a  span  of 
2,195  ft.  The  two-pole  support  shown 
below  and  to  the  right  carries  a  2,095- 
ft.  span  while  typical  construction  for 
a  1,680-ft.  span  is  shown  in  the  lower- 
right  comer. 
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Display-Case    Lighting    Potential 
Field  For  Contractors 

The  tremendous  possibilities  of  po- 
tential business  for  electrical  contrac- 

tors in  developing  show-case  lighting  is 
well  illustrated  by  the  following  ex- 

tracts taken  from  a  report  presented  to 
the  Illuminating  Engineers  Society  by 
C.  O.  Martin  of  the  Benjamin  Electric 
Manufacturing  Company  of  San  Fran- 

cisco. The  investigation  was  made  and 
the  data  supplied  by  the  engineering 
department  of  the  National  Lamp 
Works  of  the  General  Electric  Com- 
pany. 
The  investigation  referred  to  was 

made  in  a  large  department  store  to  de- 
termine the  relative  attracting  power 

of  various  levels  of  illumination  in 
show  cases.  The  original  equipment  in 
the  cases  consisted  of  25-watt  tubular 
clear  Mazda  B  lamps  located  in  trough 
reflectors  which  were  spaced  on  ap- 

proximately 24-in.  centers.  It  was  pos- 
sible to  substitute  40-watt  tubular  clear 

lamps  instead  of  the  25-watt  lamps  so 
that  three  levels  of  illumination  were 
available  for  the  investigation:  (1) 
eleven  40-watt  lamps  in  the  trough  re- 

flectors from  which  an  average  of  20 
foot-candles  was  obtained  upon  the  dis- 

play; (2)  eleven  25-watt  lamps  in  the 
trough  reflectors  which  produced  ap- 

proximately 12  foot-candles  on  the  dis- 
play; (3)  the  general  overhead  lighting 

system  produced  about  2%  foot-candles. 
The  displays  in  the  cases  were  not 
changed  during  the  investigation. 

The  investigation  was  conducted  on 
Thursday  and  Friday  of  one  week  and 
on  Monday  and  Tuesday  of  the  fol- 

lowing week.  During  the  first  two  days 
the  lighting  in  the  cases  obtained  from 
the  overhead  lighting  system  only  and 
by  means  of  the  25-watt  lamps  was 
changed  every  hour  from  nine  o'clock 
a.m.  to  five  o'clock  p.m.  On  the  last 
two  days  the  same  hourly  changes  were 
made,  the  lighting  being  obtained  from 
the  overhead  system  only  and  the  40- 
watt  lamps.  On  the  second  day,  the 
lighting  levels  were  used  in  a  different 
order  than  on  the  first.  The  order  on 
the  third  day  corresponds  to  that  of  the 
first  day  while  the  fourth  day's  order was  identical  with  that  of  the  second. 

The  total  number  of  passers-by  and 
the  number  who  stopped  to  look  in  the 
cases  were  counted  for  each  hourly  pe- 

riod. In  keeping  the  talley  of  the  peo- 
ple who  stopped  to  view  the  cases  only 

those  were  counted  who  were  attracted 
to  such  an  extent  that  they  came  close 
to  the  glass  front  and  reduced  their  rate 

of  travel  to  a  slow  walk  while  looking 
in  the  case  or  definitely  stopped.  All 
individuals  were  counted  except  those 
under  five  or  six  years  of  age  who 
were  necessarily  accompanied  by  an 
older  person. 

The  data  obtained  is  very  interesting, 
and  the  results  are  shown  in  tables  Nos. 
I,  II,  III.  Some  conclusions  can  be 
drawn  from  these  that  are  well  worth noting. 

1.  More  than  three  times  as  many 
people  were  attracted  to  the  show  cases 
when  they  were  illuminated  to  an  in- 

tensity of  approximately  twelve  foot- 
candles  by  using  the  25-watt  tubular 
lamps  than  when  they  were  poorly 
lighted  by  the  general  store-lighting 
system  which  produced  only  2.5  foot- 
candles. 

2.  More  than  five  times  as  many 
people  were  attracted  to  the  show  cases 
when  they  were  illuminated  to  an  in- 

tensity of  approximately  twenty  foot- 
candles  by  using  the  40-watt  tubular 
lamps  than  when  the  general  store 
lighting  was  used. 

3.  More  than  48  per  cent  more  peo- 
ple were  attracted  to  the  show  cases 

when  they  were  illuminated  to  twenty 
foot-candles  than  when  illuminated  to 
twelve  foot-candles. 

TABLE   NO.    I. 
Attracted 

Total     by  Display 
Traffic  Case Thursday 

9-10     12      Ft.-can.  case  Itg.          78  8 
10-11       2.5  Ft.-can.  case  Ite.         147  0 
11-12     12      Ft.-can.   case  Its.         133  14 
12-  1       2.5  Ft.-can.   case  Itg.         414  21 
1-  2     12      Ft.-can.   case  Itg.         227  30 
2-  3       2.5  Ft.-can.   case  Itg.         200  9 
3-  4     12      Ft.-can.   case  Itg.         170  15 
4-  5       2.5  Ft.-can.  case  Its.           92  2 Friday 

9-10  2.5  Ft.-can.  case  Itg.  62  1 
10-11  12  Ft.-can.  case  Itg.  72  6 
11-12  2.5  Ft.-can.  case  Itg.  170  2 
12-  1  12  Ft.-can.  case  Itg.  482  22 
1-  2  2.5  Ft.-can.  case  Itg.  275  4 
2-  3  12  Ft.-can.  case  Itg.  261  17 
3-  4  2.5  Ft.-can.  case  Itg.  193  3 
4-  5  12  Ft.-can.  case  Itg.  110  11 

TABLE  NO.  II. 
Attracted 

Total     by  Display 
Traffic  Case Monday 

9-10     20      Ft.-can.  case  Itg.           50  8 
10-11       2.5  Ft.-can.  case  Itg.         125  3 
11-12     20      Ft.-can.  case  Itg.         170  24 
12-  1       2.0  Ft.-can.  case  Itg.         464  7 
1-  2     20      Ft.-can.  case  Itg.         291  22 
2-  3       2.5  Ft.-can.   case  Itg.         263  4 
3-  4     20      Ft.-can.   case  Itg.         125  15 
4-  5       2.5  R.-can.  case   Itg.         180  4 Tuesday 

9-10       2.0  Ft.-can.  case  Itg.  232  1 
10-11  20  Ft.-can.  case  Itg.  137  21 
11-12       2.5  Ft.-can.  case  Itg.  250  2 
12-  1  20  Ft.-can.  case  Itg.  290  32 
1-  2       2.5  Ft.-can.  case  Itg.  402  10 
2-  3  20  Ft.-can.  case   Itg.  164  20 
3-  4       2.5  Ft.-can.  case   Itg.  139  2 
4-  6  20  Ft.-can.  case  Itg.  81  11 

Opening  Bids  In  Public  Urged  for 
All  Contractors 

[Editor's  Note: — The  following  clipping  was 
recently  received  from  E.  Earl  Browne,  man- 

ager, San  Francisco  Association  of  Electrical 
Contractors    and   Dealers.] 

Let  us  go  on  the  question  of  opening 
bids  in  public.  If  we  can  put  this 
across  we  will  have  taken  a  long  step 
towards  eliminating  the  greatest  temp- 

tation that  confronts  the  owner,  the 
architect  and  the  general  contractor, 
to  violate  the  ethics  of  our  profession. 

It  will  force  the  ovsmer  and  the  archi- 
tect to  select  a  comparable  list  of  firms 

when  compiling  their  list  of  bidders. 
It  will  eliminate  the  old  game  of  play- 

ing one  contractor  against  the  other  to 
force  a  lower  figure.  We  all  know  what 
our  costs  are  and  should  be  vsdlling  to 
stand  by  our  first  proposition.  We  are 
not  fair  to  ourselves  or  our  fellow- 
members  when  we  become  party  to 
shopping  after  bids  are  opened.  We 
enter  into  the  competition  with  the  idea 
of  winning.  It  costs  us  from  $100  to 
$1,000  or  more  to  figure  a  set  of  plans 
and  our  competitors  a  like  figure.  As- 

suming there  are  ten  bidders,  that 
means  from  ,^1,000  to  $10,000  has  been 
spent  to  get  the  job. 

Is  it  fair  that  one  firm  should  have 
any  "inside"  on  another,  all  things 
being  equal?  Certainly  after  spending 
the  time  and  money  to  prepare  a  bid 
we  are  entitled  to  know  where  we  stood. 
If  an  owner  or  arcliitect  wants  a  certain 
firm  to  get  a  job,  let  him  give  it  to  them 
on  a  fee  basis  or  any  other  basis  that  is 
mutually  agreeable,  but  once  a  job  is 
put  out  for  competitive  figures,  let  us 
insist  on  public  opening. 

Competitive  bidding  implies  fair  play 
for  all.  Let  us  make  it  so  by  opening 
bids  in  public.  We  can  do  this  if  we 
stand  together  by  taking  the  stand 
that  we  will  not  figure  plans  unless 
they  are  opened  in  public. 

If  we  do  this  we  cannot  help  but  win. 
— (K.  P.  Lowell  in  the  August  News 
Letter  of  the  Southern  California  Chap- 

ter, Associated  General  Contractors.) 

2.5  Foot-candles  Case  Lighting.. 
12  Foot-candles  Case  Lighting.. 
20      Foot-candles    Case    Lighting.. 

TABLE  No. UI. Results. 

(1) (2) 

(3) 

(4) Relative 

Attrac- 

Sum Total  of Attracted Percentage 
Traffic  Past by  Display 

Traffic tiveness 
Cases Cases Stopped 

(Based  on 

Col.  3) 

1804 
38 2.1 1.0 1533 

123 8.0 3.8 1298 
153 

11.8 
5.6 

Service  Conduit  Is  Increased  in  En- 
tire Tract  of  Homes. — The  Tracy  Elec- 
tric Company,  San  Francisco,  is  install- 
ing the  wiring  in  a  tract  of  200  moder- 

ately priced  homes  which  are  being 
built  in  the  Parkside  District  in  that 
city  by  the  Lang  Realty  Company, 
agent  and  builder.  Through  the  ef- 

forts of  Frank  J.  Keifer,  field  represen- 
tative of  the  California  Electrical  Bur- 

eau, the  service  conduit  has  been  in- 
creased from  %-in.  to  1%-in.  in  order 

to  allow  the  use  of  electric  ranges  and 
water  heaters. 

The  Ashton  Electric  Company  re- 
cently moved  into  a  new  store  at  15 

North  Garfield  Avenue,  Alhambra, 
Calif.  They  were  formerly  at  7515 
Sunset  Boulevard,  Los  Angeles.  The 
store  is  operated  by  R.  C.  Ashton. 
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Contractors  Interested  in  Electrical  Safety  Orders 
Progress   on   Regulations    for   Electrical   Installations   Under 

the  California  Industrial  Accident  Commission 

the  Tentative  Electrical  Safety  Orders. 
The  dates  for  these  hearings  to  be  held 
in  San  Francisco  and  Los  Angeles  will 
be  advertised  as  soon  as  the  tentative 
orders  are  received. 

Engineer, 
BY    G.    E.    KIMBALL 

California    Industrial    Accident    Commission 

The  electrical  industry  is  as  inter- 
ested in  the  completion  of  the  Electrical 

Safety  Orders  as  the  employer  of  labor 
in  whose  place  of  employment  they  will 
be  effective.  It  should  be  of  vital  in- 

terest to  everyone  in  the  industry  to 
keep  the  number  of  accidents  down  to 
the  lowest  possible  figure  in  order  that 
the  enviable  record  of  being  the  "safest 
possible  power"  may  be  maintained. 
"The  Universal  power"  must  be  made 
as  nearly  100  per  cent  safe  as  is  pos- 

sible, and  this  task  is  in  a  large  meas- 
ure directly  up  to  the  industry  itself. 

Every  person  who  uses  electrical  en- 
ergy in  any  form  whatever  also  is  in- 

terested vitally  in  having  reasonable 
and  practicable  safeguards  pro\aded. 
Rules  and  orders  regulating  electrical 
wiring  and  installations  are  necessary 
and  must  be  enforced  if  the  desired  re- 

sults are  to  be  obtained. 

The  Electrical  Utilization  Safety  Or- 
ders of  the  Industrial  Accident  Commis- 
sion when  first  introduced  unciuestion- 

ably  revolutionized  wiring  and  installa- 
tion methods  in  California.  In  1917, 

when  they  first  became  effective,  open 
knife  switches  and  open  wiring  were 
the  common  standard  in  practically  all 
industrial  power  and  lighting  installa- 

tions. In  the  few  years  that  these  or- 
ders have  been  effective,  they  have 

brought  about  many  changes  in  elec- 
trical installations  and  also  in  the  de- 
sign and  constiniction  of  electrical 

equipment.  The  electrical  industiy  is 
moving  rapidly  forward,  however,  and 
the  electrical  orders  of  1917  soon  were 
found  to  be  inadequate  for  the  changed 
conditions.  Therefore  they  were  re- 

vised by  an  advisory  electrical  com- 
mittee, and  the  proposed  revised  orders 

were  printed  and  distributed  for  a  prac- 
tical tryout  in  the  field.  Being  far  in 

advance  of  the  old  electrical  orders, 

voluntarily  they  were  placed  almost  im- 

mediately" in  use  by  electrical  contrac- 
tors and"  wiremen.  Some  municipali- ties in  the  state  made  them  a  part  of 

their  electrical  ordinances,  enforcing 

their  requirements  on  all  new  installa- 
tions. This  practical  tryout  assisted 

the  committee  in  redrafting  the  orders 
for  the  Tentative  Electrical  Safety 

Orders,  which  are  being  printed  now 
and  soon  will  be  distributed  for  public 
hearings. 

Remarkable  as  has  been  the  past  ex- 
perience for  low  electrical  accident 

records,  by  comparison  with  accidents 
from  other  causes,  and  considering  that 
electrical  energy  is  used  in  some  form 

or  other  in  practically  all  places  of  em- 
ployment and  in  nearly  everj'  home, 

still  there  are  many  preventable  elec- 
trical accidents.  Such  rightfully  may 

be  charged  against  the  electrical  indus- 
try, indirectly  in  some  cases,  but  never- 

theless the  responsibility  definitely  rests 
with  the  industry  in  the  final  analysis. 

The  use  of  electrical  energy  is  poten- 

tially hazardous.  If  improperly  de- 
signed electrical  equipment  or  devices 

are  used;  if  ■^\aring  and  control  equip- 
ment are  not  properly  installed  \\ath  the 

live  parts  and  conductors  suitably  en- 
closed and  guarded;  if  the  conductors 

and  the  non-current-carrying  metal 
parts   of  the   electrical  equipment   are 

not  grounded  adequately  and  effec- 
tively; if  the  switches  and  control  de- 

vices are  not  marked  properly  identify- 
ing them  plainly  with  the  equipment 

they  control;  and,  most  important  of  all, 
if  the  person  who  is  to  use  or  operate 
the  eciuipment  has  not  been  instructed 
thoroughly  and  warned  of  the  possible 
results  if  electricity  is  not  treated  ^^ath 
due  consideration  and  respect,  then  elec- 

trical accidents  may  be  expected  with 
increasing  frequency.  In  other  words, 
practically  all  electrical  accidents  are 

preventable.  "When  one  occurs,  except in  cases  which  are  unquestionably  due 
to  carelessness,  it  is  usually  possible  to 
blame  someone  in  the  electrical  indus- 

try who  was  careless  or  negligent  in 
designing,  constructing,  or  installing 
the  particular  equipment  or  device,  or 
to  someone  who  was  careless  in  the  in- 

struction or  education  of  the  person 
who  was  injured. 

The  electrical  industry  is  jointly  re- 
sponsible with  accident  and  fire  pre- 

vention organizations  for  the  installa- 
tion of  safe  electrical  equipment  and 

the  dissemination  of  proper  informa- 
tion regarding  its  use.  Electrical  in- 

stallation rules  and  orders  are  effective 
only  when  conscientiously  and  intelli- 

gently applied.  That  such  regulations 
may  be  applied  and  enforced  effectively 
requires  that  the  orders  be  available 
for  the  instruction  and  information  of 
every  electrical  engineer,  contractor, 
electrical  worker,  or  other  person  re- 

sponsible for  the  installation  of  elec- 
trical equipment.  It  will  be  of  interest, 

therefore,  to  all  concerned  to  know  that 
the  Electrical  Safety  Orders  of  the  In- 

dustrial Accident  Commission,  provid- 
ing a  minimum  standard  for  electrical 

installations  in  places  of  emplojTnent 
in  the  State  of  California,  will  be 
printed  and  distributed  as  effective  or- 

ders soon  after  the  public  hearings  on 

Electragist    Makes    Suggestion 
Which  Trebles  Contract 

A  splendid  example  of  the  possibili- 
ties for  an  electrical  contractor  in 

building  up  a  job  was  recently  demon- 
strated by  Victor  Lemoge,  electragist 

of  San  Francisco  and  president  of  the 
California  Electragists.  He  had  been 
given  a  knob  and  tube  job  of  wiring 
on  a  block  of  sixteen  homes  at  5300 
Mission  Street.  Mr.  Lemoge  suggested 

to  the  owTier  that  a  gi'eater  return  on 
his  investment  probably  could  be  real- 

ized by  putting  stores  on  the  first  floor 
of  the  buildings.  The  o'mier  was  sold 
on  the  idea,  which  resulted  in  a  conduit 
installation  instead  of  knob  and  tube 
as  orginally  specified,  and  the  wiring 
amounted  to  approximately  three  times 
what  it  would  have  been. 

The  value  of  the  suggestion  has  been 
proved  by  the  fact  that  eleven  of  the 
sixteen  stores  have  been  sold,  although 

the  buildings  are  still  under  construc- 
tion. Contractors  may  profit  by  the  ex- 
ample of  Mr.  Lemoge  by  making  timely 

suggestions  to  the  o\\Tiers  which  will 
benefit  the  owners  and  at  the  same  time 
considerably  increase  the  amount  of 
their  contracts. 

Burlingame  Adopts  Electrical  Rules 
in  Effect  in  Oakland.— The  City  of  Bur- 

lingame, CaHf.,  has  adopted  the  elec- trical rules  now  in  effect  in  Oakland  in 

their  entirety,  -with  the  additional  pro- 
\'ision  that  conduit  service  be  required 
in  all  installations.  The  new  rules  are 

to  become  eifective  April  15,  1925.  Pre- 
vious to  this  time,  the  city  has  had  no 

electrical  ordinance.  It  is  thought  this 
will  be  an  aid  to  all  electrical  con- 

tractors and  will  extend  the  territory 
in  which  the  Oakland  rules  will  be  ef- 

fective. The  rules  of  Oakland  are  con- 
sidered to  be  among  the  best  in  the 

state. 

This  picture  shows  a  motor-driven  pump  installation  in  one  of  the  rural  districts.  After  a  rain 
anyone  touching  the  wall  will  receive  a  shock.  The  wires  leading  to  the  pump  house  were 
carelessly  installed  so  that  they  touched  the  ridge  of  the  root,  and  the  insulation  has  been 
worn  oft  by  the  action  of  the  wind.  This  is  an  example  of  the  hazards  created  by  improper 
electrical  installations  which  are  made  in  many  rural  districts,  and  points  to  the  need  of  inspection 
ser\-ice    in    these    districts. 
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The  new  plant  of  the  Mongerson  Electrical  Machine  Works  at  Bakersfield,  and    a   group    of    Mongerson   panel   hoards    ready    for   the    shipping   room. 
The  picture  on  the  left  shows  one  unit  of  the  municipal  water  plant  at  Delano,  Calif.,  which  has  a  Mongerson  panel  board. 

Panel  Switchboard  Manufactured 
in  Modern  Plant 

One  of  the  most  completely  equipped 
electrical  manufacturing  plants  in  cen- 

tral California  is  the  Mongerson  Elec- 
trical Machine  Works,  located  at  2328 

Chester  Avenue,  Bakersfield.  The  com- 
pany manufactures  a  self-contained 

panel  switchboard  for  pumping  plants, 
and  other  panel  boards  and  equipment. 
The  new  plant  covers  more  than 

11,000  sq.  ft.  of  floor  space.  Most  of 
the  machinery  for  crimping,  welding, 
punching  and  shaping  the  sheet  steel 
has  been  manufactured  by  them  as 
there  was  none  on  the  market  to  serve 
the  purpose.  The  welding  as  well  as 
practically  all  of  the  other  operations  is 
done  by  electricity.  At  the  present  time 
from  sixteen  to  eighteen  men  are  em- 

ployed in  the  manufacturing  depart- 
ment, who  are  capable  of  manufacturing 

twenty-five  complete  panel  boards  daily. 
The  Mongerson  panel  board  is  very 

compact  and  offers  a  cabinet  board 
which  is  simple,  economical  and  safe. 
It  is  built  up  of  safety  switches  and 
starting  equipment  of  the  highest 
grade.  The  starter  and  compensator  of 
any  manufacturer  will  be  used  by  the 
factory  upon  order,  or  they  may  be  sent 
to  the  factory  to  be  mounted.  Standard 
boards  are  made  up  using  Westing- 
house,  General  Electric,  and  Fairbanks- 
Morse  starters  and  compensators,  with 
Square  D  switches. 

The  history  of  the  organization  has 
been  one  of  steady  growth.  Twelve 
years  ago  W.  R.  Mongerson  opened  an 
electric  shop  in  Bakersfield  for  the  sole 
purpose  of  rewinding  motors,  gener- 

ators and  transformers.  A  new  field  of 

operation  was  opened  when  the  oil  oper- 
ators began  to  discontinue  the  use  of 

gas  and  steam  engines  and  installed 
electric  motors.  Work  came  from  all 
parts  of  the  Southwest,  especially  from 
Nevada,  Arizona,  and  southern  Cali- 
fornia. 

Realizing  the  need  for  a  substantial, 
inexpensive  panel  board  on  which  could 
be  mounted  all  the  apparatus  for  the 
electric  control  of  pump  equipment,  Mr. 
Mongerson  began  to  perfect  one  to 
serve  the  purpose  and  in  1923  intro- 

duced the  first  Mongerson  panel  board. 
Since  that  time  the  company  has  de- 

veloped along  manufacturing  lines. 

The  distribution  policy  of  this  com- 
pany has  been  designed  to  protect  the 

contractor-dealer,  and  it  is  intended  that 
the   device   shall  be   sold  through   that 

channel.  Pump  manufacturers  and  con- 
tractors have  been  quick  to  adopt  this 

panel  board  and  it  has  been  a  great  help 
in  building  up  the  standard  of  these 
installations. 

Electrical    Men    Should    Explain 
Code  to  Builders 

Prior  to  the  passage  of  the  new  elec- 
trical ordinance  in  Oakland,  a  certain 

building  contractor  was  having  three 
circuits  and  two  convenience  outlets  in- 

stalled in  each  house  built  by  him.  The 
new  rules  required  three  convenience 
outlets  to  be  installed  in  every  house.  He 
went  to  the  city  electrical  department  to 
complain  of  the  injustice  of  this  re- 

quirement. The  new  ordinance  was  ex- 
plained to  him,  and  he  was  shown  that 

the  lighting  outlets  could  be  placed  on 

two  circuits  and  the  convenience  outlets 
on  one  circuit,  and  that  the  only  addi- 

tional cost  to  him  would  be  the  cost  of 
No.  12  wire  instead  of  No.  14  for  this 
one  circuit  and  the  cost  of  the  one  addi- 

tional convenience  outlet.  When  he 

found  it  would  not  require  an  addi- 
tional circuit  to  accomplish  this  and 

that  the  additional  expense  would  not  be 
heavy,  he  was  sold  on  the  idea,  and  now 
installs  five  convenience  outlets  in  each 
home  instead  of  two  as  before. 

Benson  and  Prine  Electric  Company- 
have  recently  opened  a  new  store  at 
6611  Washington  Boulevard,  Culver 
City,  Calif.  J.  T.  Benson  was  formerly 
a  contractor-dealer  of  La  Habra,  Calif., 
and  Forrest  Prine  was  construction 
foreman  of  Jervis  Electric  Company  of 
Culver  City. 

BUGHOUSE  FABLE 5  ( 
SPECIAL) 
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An    Open    Letter    to    Electrical 
Contractor  in  Business 

To  the  Members: 

Price  talks.  If  you  don't  go  low 
enough,  nobody  can  hear  you.  To  go 
low  means  that  you  leave  out  all  that 
is  possible,  and  then  substitute  cheap 
stuff  for  the  material  you  have  put  in. 
That's  the  only  way  to  get  business. 
And  yet,  I  wonder  why  merchants 

who  sell  their  stuff  to  these  same  peo- 
ple you  call  your  customers  don't  have 

to  use  the  same  methods.  Take  auto- 
mobiles, for  instance — a  luxury — in  the 

class  with  electric  heaters,  water  heat- 
ers, ranges,  appliance  outlets,  some- 
thing which  can  be  eliminated,  not  nec- 

essary, costs  you  money  to  own  and 
operate.  And  still,  your  customers 

don't  even  buy  the  cheapest  type  of 
automobile,  admitting  that  their  one 
great  aim  in  life  is  to  get  by  at  the 
lowest  possible  expense.  Your  cus- 

tomer has  a  good  car;  it's  only  the  elec- 
trical contractor,  with  no  overhead,  who 

has  to  use  a  cheap  car. 
The  General  Motors  Corporation  did 

a  fair  business  last  year — 562,553  pas- 
senger cars — and  sold  every  one  at  bet- 

ter than  the  lowest  possible  price.  And 
see  how  the  closed-car  business  has 
grown: 

In  1922  only  28  per  cent  of  the  total 
were  closed  cars. 

In  1923  37  per  cent  of  the  total  were 
closed  cars,  and  in  1924  43  per  cent  of 
the  total  were  closed  cars. 

Which  shows  that  the  public  is  not 
looking  for  the  cheapest  article,  but  is 
willing  to  pay  100,  500  or  1,000  per  cent 
more  than  the  lowest  price,  where  it  be- 

lieves it  is  getting  its  money's  worth. 
That  "closed  car"  electrical  comfort 

in  the  home  is  not  increasing  at  the 
above  rate  cannot  be  explained  away 
by  saying  that  the- public  wants  to  get 
by  too  cheap,  because  our  public  is  the 
same  public  to  whom  Ihe  automobile 
man  sells  his  high-priced  goods.  The 
contractor  has  not  been  able  to  con- 

vince the  public  of  the  value  of  the 

complete  job  because  he  doesn't  know 
how,  or  hasn't  tried,  and  also  because 
the  industry  talks  too  much  about  the 
electrical  convenience  in  trade  names, 
material  brands,  pedigree  of  the  manu- 

facturer and  so  on,  and  not  enough  in 
terms  which  will  convince  the  public 
that  the  electrical  convenience  is  after 
all  for  their  convenience. 

LAURENCE  R.  CHILCOTE, 
Secretary-Manager,    Electrical    Con- 

tractors and  Dealers  Association  of 
Alameda    County,    Oakland,    Calif. 

Contract  Increased  65  Per  Cent 
by  Electrical  Bureau 

Through  the  work  of  LeRoy  H. 
Crandall,  field  representative  of  the 
California  Electrical  Bureau,  the  elec- 

trical contract  for  the  new  store  of  the 
Richardson  Furniture  Company  o  f 
Chico,  Calif.,  was  increased  about  65 
per  cent.  Mr.  Crandall  first  discussed 
the  job  with  the  Boblet  Electric  & 
Manufacturing  Company,  who  had  been 
awarded  the  work,  and  together  they 
called  on  Mr.  Richardson.  By  their 
joint  efforts  they  were  able  to  have  the 
window  lights  placed  on  15-in.  centers 
instead  of  30-in.  centers  as  originally 
specified.  Mr.  Richardson  was  sold  the 
idea  of  installing  the  name  of  the  com- 

pany in  the  marquise  so  it  could  be  il- 
luminated; also  of  placing  two  flood- 

lights on  top  of  the  marquise  to  flood- 
light the  front  of  the  building. 

In  order  to  prevent  the  sunlight  or 
artificial  illumination  fading  the  rugs, 
Mr.  Richardson  is  having  a  rug  loft 
installed  very  similar  to  a  theater  cur- 

tain loft.  Fifteen  150-w.  daylight  lamps 

Poor  Electrical  Connections  Are 
a  Public  Menace 

The  two  pieces  of  wire  shown  in  the 
accompanying  picture  were  part  of  the 
electrical  wiring  in  a  home  which  was 
recently  destroyed  by  fire  in  San  Fran- 

cisco. The  fire  was  not  caused  by  the 
wiring,  although  it  might  have  been 
if  a  small  arc  had  occurred  in  either 
of  these  unusually  poor  connections. 
The  wiring  in  this  home  evidently  had 
been  done  by  the  owner  and  had  not 
been  inspected.  The  general  public  is 
usually  not  aware  of  the  danger  of  poor 
electrical  connections  in  a  single  wire, 
believing  that  the  danger  lies  in  a  direct 
short  between  two  wires.  However,  a 
direct  short  will  blow  the  fuse,  while 
an  arc  in  a  single  wire  may  not  be 
sufficient  to  blow  a  fuse,  but  it  may 
ignite  the  surrounding  material.  Prop- 

erly made  joints  which  are  soldered  are 
essential  to  a  safe  electrical  installation. 

Block  of  houses  wired  -with   rigid  conduit  upon 
suggestion  of   contractor. 

with  solid  back  reflectors  are  installed 
that  will  illuminate  to  an  intensity  of 
approximately  7  foot-candles  any  rug 
which  is  lowered  from  the  loft.  By  this 
novel  method  the  danger  of  fading  is 
eliminated,  and  the  rugs  can  be  shown 
to  prospective  customers  under  adequate 
illumination. 

Changes  Made  in  the  National 
Electrical  Safety  Code 

The  next  edition  of  the  National  Elec- 
trical Safety  Code  will  embody  several 

additions  and  changes  as  a  result  of 
the  meeting   of  the   sectional  commit- 

tee which  was  recently  held  at  the  Bur- 
eau of  Standards.  Rules  for  the  con- 

struction of  radio  antennas  will  be  in- 
cluded, grounded  returns  on  power  cir- 

cuits in  cities  will  be  prohibited,  and  the 
loading  map  will  be  changed  to  permit 
lighter  line  construction  in  Montana 
and  the  greater  part  of  Wyoming. 

This  code  is  under  the  jurisdiction  of 
the  American  Engineering  Standards 
Committee,  and  is  revised  at  intervals 
of  a  few  years  so  as  to  keep  its  provis- 

ions in  accordance  with  the  most  mod- 
ern practice.  The  present  revisions 

have  been  under  consideration  for  the 

past  two  years. 
The  use  of  the  ground  as  a  normal 

return  for  power  circuits  in  cities  is 

forbidden,  and  the  committee  recom- 
mended against  this  practice  in  rural 

districts.  It  has  been  found  that  ser- 
ious damage  to  pipes  and  other  buried 

metal  structures  through  electrolysis 

has  been  caused  by  large  currents  flow- 
ing through  the  earth. 

Some  changes  have  been  made  in  the 
recommendation  for  the  joint  use  of 
poles  by  power,  telephone  or  telegraph 
companies.  A  new  table  of  flashover 
values  for  insulators  has  been  prepared. 
A  distinction  has  been  made  between 
conflicts  of  pole  lines  and  conductor 
conflicts.  The  clearances  required  be- 

tween crossarms  have  been  applied  to 
conductors  in  bow-and-arrow  or  wish- 

bone construction.  More  liberal  provis- 
ions have  been  made  for  the  use  of 

buck  arms.  Changes  have  been  made 
in  the  wire  sags  and  the  head  guys  for 
signal  line  construction  to  agree  with 
the  specifications  of  the  American  Rail- 

way Association.  Changes  also  have 
been  made  in  the  loading  specifications 
upon  which  the  strength  requirements 
of  poles,  towers  and  conductors  are 
based,  and  in  the  factors  of  safety 
for  wood  poles.  A  table  of  working 
stresses  for  steel  used  in  supporting 
structures  has  been  established. 

Evidence  has  been  obtained  to  show 

that  the  loading  requirements  in  Mon- 
tana and  Wyoming  are  not  as  rigid  as 

formerly  had  been  supposed.  This  is 
due  to  the  fact  that  they  are  not  as 
subject  to   excessive  ice  loads. 

Orland  Electric  Shop,  Orland,  re- 
cently has  joined  the  California  Elec- 

tragists. 

Two   pieces   of    wire   taken     from    a   home   following   a   recent   San    Francisco    fire. 
The  hazardous  installation  is  plainly  shown. 
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Renewal  of  Denver  Utility's  Franchise  to 
Be  Submitted  to  Voters  in  May 

The  question  of  the  renew^al  of  the 
Denver  gas  and  electric  twenty-year 
franchise  of  the  Public  •  Service  Com- 

pany of  Colorado  will  be  submitted  to 
the  voters  at  the  municipal  election  to 
be  held  May  19.  The  present  franchise 
will  not  expire  until  June,  1926,  but  it 
is  planned  to  submit  the  matter  at  the 
coming  election  in  order  to  avoid  the 
expense  of  a  special  one  later. 

A  comparison  of  the  proposed  fran- 
chise with  the  present  one  reveals  the 

following  changes: 
The  residential  electric  light  rate  is 

reduced  from  10  cents  per  kw-hr.  to  8 
cents,  with  minimum  monthly  bill  of  $1 
-as  before;  the  rate  for  lighting  on  the 
readiness-to-serve  basis  remains  the 
same,  $9  per  year  per  meter  plus  5 
cents  per  kw-hr.  for  current  furnished, 
except  that  instead  of  $1.80  a  year  for 
each  50  watts  connected  $1.80  is  to  be 
charged  for  each  16-cp.  lamp  connected; 
power  on  meter  basis  remains  the  same, 
4  cents  per  kw-hr.,  with  minimum  of  $1 
per  month  per  horsepower  connected, 
except  minimum  of  $2.50  per  month  per 
meter  will  be  charged  instead  of  $3; 
power  on  readiness-to-serve  basis  on 
yearly  contract  for  service,  will  remain 
$9  per  year  per  meter,  but  the  yearly 
charge  per  horsepower  of  demand  will 
be  $18  instead  of  $24,  and  2y2  cents  per 
kw-hr.  will  be  charged  for  current  fur- 

nished instead  of  3  cents  per  kw-hr. 
The  gas  rate  on  meter  basis  is  reduced 
from  $1.10  per  1,000  cu.  ft.  to  $1  per 
1,000  cu.  ft.,  with  minimum  monthly 
bill  of  25  cents.  The  readiness-to-serve 
rate  remains  the  same,  not  exceeding  $9 
per  year  per  consumer  plus  $3  per  10 
cu.  ft.  of  maximum  hourly  demand,  plus 
70  cents  per  1,000  cu.  ft.  for  gas  con- 

sumed. Both  electric  and  gas  bills  are 
subject  to  a  10  per  cent  discount  for 
cash  in  10  days. 

Other  provisions  of  the  franchise  in- 
clude: payment  of  a  $1,000,000  fran- 

chise tax  at  the  rate  of  $12,500  quar- 
terly during  the  life  of  the  contract,  as 

also  provided  in  the  existing  franchise; 
pledge  by  the  company  to  grant  to  the 
city  as  favorable  a  street  lighting  con- 

tract as  the  present  one  for  a  term  of 
10  years  and  to  renejv  the  contract  for 
a  10-year  period  if  desired;  payment  by 
the  company  to  the  city  treasury  of  all 
amounts  collected  in  excess  of  an  aver- 

age of  75  cents  per  1.000  cu.  ft.  for  gas 
and  6  cents  per  kw-hr.  for  electricity, 
which  is  also  a  provision  of  the  present 
franchise;  requirement  that  the  com- 

pany extend  its  electric  lines  125  ft.  to 
serve  a  new  customer  instead  of  100  ft., 
as  required  by  the  franchise  now  in 
effect. 

A  provision  in  the  proposed  franchise 
designed  to  protect  the  company  against 
fluctuation  in  living  costs  reads: 

It  is  hereby  mutually  contracted  and  agreed 
that  said  rates  and  charj^es  and  said  averages 
shall  vary  with  the  United  States  government 
annual  index  number  of  wholesale  commodity 
prices,  now  collected,  computed  and  published 
by  the  United  States  Department  of  Labor,  as 
follows : 

For  each  full  fifteen  units  increase  or  decrease 
from  150  units,  which  is  the  approximate  index 
number  for  the  year  1924,  and  which  said  150 
units  is  hereby  adopted  as  a  base  or  standard, 
there  shall  be  a  corresponding  change  of  5  per 
centum  increase  or  decrease  in  all  the  said  rates 
and  charges,  provided  in  section  5  hereof  (fix- 

ing gas  and  electric  rates)  and  the  said  aver- 
ages, provided  in  section  6  (relative  to  collec- 

tions in  excess  of  figures  previously  mentioned). 
Provided  that  for  the  remainder  of  the  year 

1925  and  until  April  1,  1926,  by  which  time  the 
said  annual  index  number  for  the  preceding 
calendar  year  will  have  been  collected,  com- 

puted and  published,  there  shall  be  no  change 
in  the  said  rates  and  charges  and  averages. 
After  April  1,  in  1926,  and  in  each  succeeding 
year,  the  said  annual  index  number  of  the  cal- 

endar year  next  preceding  shall  govern,  de- 
termine and  fix,  as  provided  in  this  section, 

the  said  rates  and  charges  and  averages  for 
twelve  months  from  and  after  each  such  April first. 

The  tentative  franchise  states  that 
for  the  rates,  charges  and  averages  pro- 

vided the  company  must  maintain  its 
present  standards  of  gas  and  electric 
service,  and  that  if  the  company  be  "re- 

quired by  proper  authority  to  change 
such  standards  or  the  facilities  with 
which  the  company  supplies  such  ser- 

vice, the  company  may  make  changes 
in  the  said  rates  and  charges  and  aver- 

ages so  as  to  reflect  the  cost  of  any  such 
changes  in   standards   or  facilities." 

Opposition  to  the  renewal  franchise 
in  Denver  has  been  voiced  by  a  number 
of  civic  organizations,  including  a  spe- 

cial committee  appointed  by  the  Cham- 
ber of  Commerce,  the  Allied  Improve- 

ment Societies,  and  several  minor  or- 
ganizations, all  claiming  that  sufficient 

time  has  not  been  permitted  by  the  com- 
pany for  a  careful  and  thorough  study 

of  the  franchise  provisions  before  ac- 
ceptance by  the  city  council  for  pre- 
sentation to  the  voters  at  the  regular 

election  May  19. 

In  reply  officials  of  the  company  ex- 
plain that  the  matter  of  renewal  is  one 

to  be  decided  by  the  tax-paying  electors 
of  the  city  and  on  the  merits  of  the 
franciiise  as  prepared  and  submitted  by 
the  company,  the  measure,  therefore, 
not  being  subject  to  consultation  with 
various  groups,  unofficial  and  otherwise. 
According  to  Clare  N.  Stannard,  vice- 
president  and  general  manager  of  the 
Public  Service  Company,  the  franchise 
will  be  submitted  for  decision  at  the 

coming  election  even  in  face  of  the  re- 
peated allegations  that  sufficient  time 

has  not  been  presented  for  an  investiga- 
tion. 

Although  less  than  4,000  signatures 
are  required  to  initiate  the  franchise  re- 

newal for  placing  on  the  ballot,  over 
35,000  names  were  secured  by  represen- 

tatives of  the  company,  and  an  active 

educational  program  is  being  carried  on. 
The  new  franchise  has  been  introduced 
in  the  city  council  and  passed  on  for 
final  reading.  All  that  remains  is  for  the 
necessary  amount  of  legal  advertising 
to  be  done  in  local  newspapers,  outlin- 

ing provisions  of  the  new  franchise. 
The  city  council  has  retained  the  en- 

gineering firm  of  Wood  &  Weber  to 

make  an  appraisal  of  the  company's holdings  and  to  advise  on  the  proposed 
franchise. 

Agency  Plan  Adopted  for  Disposal 
of  Hetch  Hetchy  Power 

The  adoption  of  an  agency  plan  for 
the  temporary  disposal  of  power  from 

Hetch  Hetchy,  San  Francisco's  hydro- electric power  project,  was  approved 
unanimously  by  the  Board  of  Supervis- 

ors of  that  city  at  a  meeting  April  13. 
A,  special  committee  has  been  ap- 

pointed to  negotiate  with  the  local 
power  companies  to  distribute  the 
energy.  The  city  engineer  had  been 
informally  offered  approximately 
$2,000,000  a  year  for  the  power  by  the 
private  corporations,  according  to  re- 

port. 

The  question  of  power  disposal  has 
been  brought  to  an  issue  at  this  time 
because  in  about  sixty  days  power  from 
the  80,000-kw.  Moccasin  plant  will  be 
available  at  Newark,  about  thirty  miles 
from  San  Francisco,  for  distribution  by 
the  latter  city.  As  the  Raker  Act, 
wliich  granted  the  Hetch  Hetchy  water 
rights  to  San  Francisco,  provides  that 
the  power  generated  by  the  plant  can- 

not be  sold  to  any  private  corporation 
for  resale,  an  advisory  committee  had 
recommended  to  the  supervisors  at  a 
meeting  prior  to  April  13  that  some 
plan  be  agreed  upon  whereby  the  city 
might  lease  facilities  from  one  of  the 
local  power  companies  on  a  flat  rate 

basis  and  sell  power  to  the  city's  own 
consumers.  This  plan,  which  the  ad- 

visory committee  proposed  as  the  only 

feasible  solution  to  San  Francisco's 
power-disposal  problem  until  such  time 
as  the  city  shall  have  acquired  a  mu- 

nicipal distribution  system  or  decided 
what  ultimately  shall  be  done  with  the 
power,  is  the  one  just  approved  by  the 
supervisors.  It  includes  a  provision  to 
the  effect  that  any  agreement  entered 
into  for  the  distribution  of  the  power 
must  conform  to  the  provisions  of  the 
Raker  Act. 

New     Building     for     Burned    Trans- 
former Plant  Being  Erected  Rapidly. — 

Work  is  progressing  rapidly  on  the  new 
steel  and  brick  factory  building  for  the 
Gardner  Electric  &  Manufacturing 
Company,  Emeryville,  Calif.  This  is 
being  erected  on  the  site  of  the  build- 

ings destroyed  by  fire  early  in  February 
and  will  be  a  modern  Austin-type  build- 

ing. When  completed  this  will  be  one 
of  the  finest  transformer  manufactur- 

ing and  repair  plants  in  the  We:t. 
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Death    Ends   Brilliant   Career   of 
James  A.  Lighthipe 

James  A.  Lighthipe,  chief  electrical 
engineer  of  the  Southern  California 
Edison  Company,  a  pioneer  in  electrical 
engineering  and  a  specialist  in  trans- 

mission-line engineering,  died  in  Los 
Angeles  April  10  following  a  long  ill- 

ness. His  career  has  been  a  brilliant 
one,  and  his  contributions  to  electrical 
engineering  have  had  a  marked  effect 
on  hydroelectric  development  in  the 

West." Mr.  Lighthipe  was  born  in  Orange,  N. 
J.  He  received  a  course  of  training  in 
the  Edison  laboratories  at  Menlo  Park 
and  was  one  of  the  few  men  present 
when  the  first  successful  incandescent 
lamp  was  produced  in  1879.  During  that 
period  he  worked  very  close  to  Thomas 
A.  Edison  and  assisted  him  in  the  solu- 

tion of  many  of  the  problems  con- 
nected with  his  early  contributions  to 

the  industry.  Soon  afterward,  Mr. 
Lighthipe  went  abroad  where  he  spent 
five  years  connected  with  the  develop- 

JAMES   A.   LIGHTHIPE 

ment  of  the  electrical  industry  on  the 
continent.  In  London  he  was  employed 
by  the  Edison  Telephone  Company  in 
the  installation  of  the  telephone  system 
there.  Later  he  spent  two  years  build- 

ing the  telephone  system  in  Belgium, 
after  which  he  returned  to  London  and 
was  associated  with  the  British  Insulite 
Company.  When  the  Edison  company 
started  a  factory  near  Paris,  Mr.  Light- 

hipe went  to  France  and  assisted  in  the 
construction  of  the  first  Jumbo  gener- 

ator for  the  Milan  company  in  Italy. 
He  then  spent  a  year  in  Berlin  install- 

ing Edison  plants. 
In  1884  he  returned  to  America  where 

he  engaged  in  the  installation  of  Brush 
arc-lighting  sets  in  Ti-enton,  Philadel- 

phia and  Wilmington.  He  first  came 
West  to  act  as  the  superintendent 
of  construction  for  the  Edison  Con- 

solidated Electric  Company.  It  was  in 
this  connection  that  his  important  en- 

gineering contributions  were  made,  first 
on  the  construction  of  the  Folsom-Sac- 
ramento  transmission  line,  which  was 
the  beginning  of  polyphase  generation 
and  transmission,  and  later  on  the  con- 

struction of  the  three-phase  line  from 
Santa  Ana  River  to  Los  Angeles.  This 
latter  line,  which  was  built  by  the 
Southern  California  Power  Company, 
was  the  first  33,000-volt  line  ever  to 
be  operated. 

In  1908  he  became  associated  with  the 
Southern  California  Edison  Company  as 
chief  electrical  engineer,  a  position  he 
held  until  his  death.  He  played  a  prom- 

inent part  in  the  working  out  of  the 
hydroelectric  development  program  of 
that  company.  For  the  past  five  years 
he  has  devoted  most  of  his  attention  to 

experimental  research  on  problems  con- 

nected with  the  engineering  phase  of 
the  industry,  but  at  the  same  time  gave 
freely  of  Ms  counsel  and  advice  on  mat- 

ters having  to  do  with  the  electrical 

construction  features  of  the  company's 
projects. Mr.  Lighthipe  was  a  fellow  in  the 
American  Institute  of  Electrical  En- 

gineers and  was  vice-president  of  the 
organization  for  two  years.  He  was  a 
close  personal  friend  of  the  late  Dr. 
Steinmetz. 
During  his  brilliant  career  he  has 

been  a  close  student  of  electrical  affairs, 
a  leader  in  electrical  progress  and  pillar 
in  the  organizations  with  which  he  has 
been  connected.  He  was  intensely  hu- 

man, patient,  appreciative  of  the  short- 
comings of  his  fellow  men,  quick  to 

foster  ambition  and  initiative  in  his 

subordinates,  and  beloved  by  his  asso- ciates. 

Electrical  Industry  Voices  Regret 
at  Death  of  J.  A.  Lighthipe 

The  passing  of  James  A.  Lighthipe, 
one  of  the  foremost  pioneers  in  elec- 

trical engineering,  prominently  identi- 
fied with  electrical  development  on  the 

Pacific  Coast,  and  at  the  time  of  his 
death  chief  electrical  engineer  of  the 
Southern  California  Edison  Company, 

has  brought  forth  expressions  of  sor- 
row and  appreciation  from  many  of  the 

men  who  were  associated  with  him  in 
the  early  days  of  electrical  pioneering. 

Harris  J.  Ryan,  past  president  of  the 
American  Institute  of  Electrical  En- 

gineers, and  professor  of  electrical  en- 
gineering at  Stanford  University,  Palo 

Alto,   Calif.,   says: 
"James  Lighthipe's  death  grips  the 

attention  of  the  electrical  engineers  of 
our  country  in  deep  sorrow  and  in  high- 

est appreciation  of  his  life  devoted  to 
the  sciences  and  their  application  in 
sound  economic  engineering.  He  helped 
all  who  knew  him.  In  them  and  their 

successors  his  spirit  will  live  always." 
0.  B.  Coldwell,  vice-president  in 

charge  of  construction  and  operation, 
Portland  Electric  Power  Company, 
Portland,  pays  this  tribute: 

"During  the  many  years  Jim  Light- 
hipe was  Pacific  Coast  engineer  of  the 

Edison  Consolidated  Electric  Company 
there  was  no  better  known  nor  more 
active  engineer  along  the  entire  Coast. 
He  brought  with  him  when  he  came 
West  a  wealth  of  experience  dating 
back  to  the  earliest  Edison  laboratory 
days,  and  his  counsel  and  advice  were 
much  sought  after  and  always  freely 
and  generously  given.  He  will  be 
greatly  missed  by  the  old-timers  of  the 
electrical   fraternity." 
P.  M.  Downing,  vice-president  in 

charge  of  construction  and  operation. 
Pacific  Gas  and  Electric  Company,  San 
Francisco,  expresses  his  sentiments  in 
these  words: 

"With  the  passing  of  James  A.  Light- 
hipe the  electrical  industry  has  lost  one 

of  its  most  popular  and  best  beloved 
representatives.  Coming  to  California 
during  the  early  days  of  the  industry, 
he  was  actively  and  prominently  iden- 

tified from  the  very  inception  with  prac- 
tically every  electrical  development  that 

has  taken  place  in  the  state.  His  bril- 
liant mind,  his  robust  physique,  to- 

gether with  his  genial  good  nature  and 
his  ever  ready  and  unselfish  willing- 

ness to  assist  others  in  working  out 
their  problems,  made  for  him  a  world 
of  friends  in  every  walk  of  life,  all  of 

whom  mourn  his  untimely  death." 

Work    Is    Started    on   Increasing 
Lake  Almanor  Capacity 

Work  on  raising  the  Big  Meadows 
Dam  of  the  Great  Western  Power  Com- 

pany of  California  on  the  Feather  River 
has  been  started.  Forty-five  feet  will 
be  added  to  the  present  80-ft.  hydraulic 
earth-filled  dam  impounding  Lake  Al- 

manor, thereby  raising  the  storage  ca- 
pacity of  the  reservoir  from  300,000 

acre-ft.  to  1,300,000  acre-ft.  When  the 
work  is  completed  it  is  said  that  Lake 
Almanor  will  have  a  storage  capacity  in 
excess  of  all  other  California  reservoirs 
combined.  The  undertaking  will  flood 
an  additional  13,500  acres  of  land  in 
what  was  formerly  the  Big  Meadows  in 
Plumas  County,  about  190  miles  north- 

east of  San  Francisco.  The  present 
reservoirs  flood  15,500  acres. 

The  present  dam  built  in  1913  is  600 
ft.  long,  and  the  raised  dam  will  be 
1,250  ft.  long  and  will  contain  1,500,000 
cu.  yd.  of  material.  The  dam  is  at  El. 
4,450,  and  the  water  will  be  used  several 
times  in  the  4,000-ft.  drop  between  Big 
Meadows  and  Oroville,  75  miles  down 
the  stream.  The  watershed  of  Lake 
Almanor  is  504  sq.  mi.  and  in  addition 

to  the  surface  runoff  is  fed  by  many- large  springs. 
Construction  of  the  addition  to  the 

Big  Meadows  Dam  is  planned  to  be  com- 
pleted to  store  water  beyond  Lake  Al- 

manor's  present  capacity  during  the 
winter  of  1926-27.  The  project,  of 
which  the  dam-raising  is  the  major 
part,  will  cost  about  $2,000,000. 

Northwestern   Electric   Company 
Takes  Larger  Quarters 

Because  of  the  crowded  condition  of 
the  offices  of  the  Northwestern  Electric 
Company,  Portland,  brought  about  by 
the  growth  of  the  company  in  recent 
years,  new  general  offices  on  the  second 
floor  of  the  Pittock  Block  were  occupied 
recently.  The  new  offices  utilize  9,000 
sq.  ft.  of  area  in  the  southwest  corner 
of  the  building  and  front  120  ft.  on 
Washington  Street.  The  center  of  this 
space  is  left  open  in  front  of  a  counter, 
while  around  the  edge  of  this  open 

space  are  ground  glass  partitions  mark- 
ing off  the  offices  of  the  various  de- 

partments. Contact  with  the  public  is  facilitated 

by  means  of  an  information  desk  situ- 
ated outside  the  counter  by  the  main  en- 

trance from  the  building  hall.  The  ap- 
pliance store  and  pay  station  on  the 

ground  floor  of  the  building  on  the  cor- ner of  Tenth  and  Washington  Streets 
will  be  continued  in  that  location  as 
formerly. 

Edison  Company  Has  Record  Peak 
Load. — The  Southern  California  Edison 

Company,  Los  Angeles,  recently  had  a 

peakload  of  335,800  kw.,  which  was  the 
record  peak  for  the  system  up  to  that 
time  and  came  at  the  usual  low  period 

of  the  year.  A  substantial  irrigation 

load  just  before  the  last  rains  was 
somewhat  responsible  for  the  high  peak, 

which  is  10,000  kw.  greater  than  the 
amount  predicted  two  years  ago.  It  is 
estimated  that  the  summer  peak  this 

year  will  reach  350,000  kw.  Precipita- tion in  the  Big  Creek  territory  this 
year  continues  to  be  above  the  average, 
and  the  company  expects  to  carry  most 
of  its  load  with  hydraulic  power,  using 
only  the  new  units  at  Long  Beach 
steam  plant  No.  2  for  block  steam 

power. 
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Rocky  Mountain  Electrical  League  Holds 
Fourth  Annual  Convention 

Attended  by  a  large  and  representa- 
tive gathering  of  members  of  the  elec- 

trical industry  of  Salt  Lake  City  and 
nearby  territory,  the  Rocky  Mountain 
Electrical  Cooperative  League  held  its 
fourth  annual  convention  in  Salt  Lake 
City  on  April  4. 

The  afternoon  session,  which  opened 
at  the  Hotel  Utah,  vs^as  devoted  to  a 
program  which  included  interesting 
talks  by  local  men  prominently  identi- 

fied with  the  industry,  and  a  general 
discussion  of  business  conditions  by  E. 
O.  Howard,  vice-president  of  Walker 
Brothers,  bankers,  of  Salt  Lake  City. 
This  session  was  presided  over  by  G. 
R.  Randall,  vice-president  of  the  league, 
and  manager  of  the  Salt  Lake  Electric 
Supply  Company. 

C.  B.  Hawley,  president  of  the  League, 
and  manager  of  the  Inter-Mountain 
Electric  Company,  welcomed  those  in 
attendance  with  a  brief  talk  in  which  he 
stated  that  he  was  proud  of  the  accom- 

plishments of  the  men  in  the  local  elec- 
trical field  and  of  the  work  of  the 

league.  He  complimented  the  Utah 
Power  &  Light  Company  on  the  remark- 

able results  obtained  by  its  organiza- 
tion in  the  washing-machine  campaign 

just  concluded.  He  stated  that  it  is  up 
to  the  men  of  the  electrical  industry  to 
face  new  problems  which  are  presented 
from  day  to  day  and  to  solve  them  in 
such  way  as  to  maintain  the  present 
high  standards. 

E.  L.  Bourne,  manager  of  the  adver- 
tising department  of  the  Utah  Power  & 

Light  Company,  discussed  the  subject 
"Talking  in  Type."  Mr.  Bourne  intro- 

duced his  subject  by  stating  that  ad- 
vertising in  the  electrical  field  can  and 

should  be  brought  up  to  the  point  where 
it  is  continually  producing  bigger  and 
better  results.  "Advertising  alone, 
however,"  he  said,  "will  not  do  the  job. 
Much  real  work  also  must  be  done." 
He  spoke  of  the  intensive  efforts  being 
put  forth  and  the  large  amount  of 
money  being  spent  by  utilities  through- 

out the  country  in  building  good  will, 
and  stated  that  such  efforts  are  ac- 

complishing much  in  the  way  of  favor- 
able results.  He  pointed  out  the  im- 

portance of  advertising  as  linked  with 
success  in  business,  and  stressed  the 
fact  that  it  must  of  necessity  be  a  con- 

tinuous process  rather  than  a  spas- 
modic effort.  He  advised  against  ex- 

travagance in  advertising,  and  spoke  of 
the  enormous  waste  that  is  brought 
about  in  the  spending  of  large  sums  of 
money  for  ineffective  advertising  in 
some  lines  of  business.  Truth  in  ad- 

vertising also  was  discussed  by  the 
speaker  as  one  of  the  real  fundamentals. 

E.  O.  Howard  was  the  next  speaker. 
Mr.  Howard  discussed  business  condi- 

tions of  today,  and  pointed  out  several 
examples  of  business  romance,  men- 

tioning several  large  business  institu- 
tions of  nation-wide  scope  and  promi- 
nence which  a  few  years  ago  were 

almost  unknown. 
In  speaking  of  the  electrical  industry, 

he  said: 

"The  electrical  industry  is  today 
largely  the  barometer  of  trade.  There 
is  no  industry  that  enters  into  every 
phase  of  our  life  as  electricity  does.  It 
seems  to  me  that  electricity,  in  all  of  its 
different  forms,  has  really  passed  that 
of  the  steel  industry  in  its  importance 
— ^the  importance  of  the  position  it  oc- 

cupies. You  men  have  a  great  respon- 
sibility in  maintaining  the  high  char- 

acter of  the  business  in  which  you  are 
engaged,  and  that  is  especially  true,  it 
seems  to  me,  in  the  installation  of  elec- 

trical work,  where  the  responsibility  of 
the  contractor  is  very  great  as  to 
whether  the  job  is  done  safely  as  well 

as  economically." Referring  to  local  conditions,  he 
stated  that  fundamentally  business  is 
sound,  just  as  it  is  throughout  the  en- 

tire country,  with  industrial  conditions, 
especially  mining,  in  excellent  shape. 
He  commended  the  Utah  Power  &  Light 
Company  for  its  policy  of  purchasing  a 
large  part  of  its  operating  and  con- 

struction materials  and  supplies  through 
local  channels. 

He  commended  the  men  of  the  public 
.utility  industry  of  today  whose  vision, 
courage  and  foresight  a  few  years  ago 
has  made  possible  the  growth  and  de- 

velopment of  these  institutions  and  the 
consequent  advancement  of  the  territory 
in  which  they  operate. 

Fred  D.  Winegar,  city  electrician  of 
Salt  Lake  City,  covered  the  subject 
"Electrical  Inspection,  Past,  Present 
and   Future."     Mr.   Winegar  compared 

electrical  wiring  methods  in  Salt  Lake 
City  of  thirty  years  ago  with  those  of 
today,  and  pointed  out  the  different 
steps  of  advancement  and  improvement 
in  such  methods.  He  stated  that  in 
making  city  ordinances  for  electrical 
work  many  things  have  to  be  taken  into 
consideration,  and  experiments  made  in 
the  way  of  trying  out  some  of  the  laws. 
Mr.  Winegar  commented  favorably  on 
the  tendency  to  standardize  electrical 
equipment  at  the  present  time,  and 
recommended  that  more  of  this  be  done. 
He  stated  that  there  is  a  large  market 
for  small  appliances  in  the  home,  but 
that  heretofore  complicated  wiring  has 
to  some  extent  retarded  their  sale  and 
use.  He  strongly  recommended  the  in- 

stallation of  more  convenience  outlets, 
and  emphasized  the  fact  that  it  is 
largely  up  to  the  men  of  the  electrical 
industry  to  see  that  more  of  these  are installed. 

The  afternoon  session  was  concluded 
with  the  showing  of  a  motion  picture 
film  furnished  by  the  General  Electric 

Company  entitled  "The  Wizardry  of 
Wireless,"  in  which  the  development  of 
the  telephone  and  radio  was  portrayed 
in  an  interesting  manner. 

An  evening  banquet  was  held  at  the 
Hotel  Utah  and  was  attended  by  nearly 
200  guests.  C.  B.  Hawley  acted  as 
toastmaster.  Features  of  this  session 

were  a  three-act  comedy  entitled  "The 
Disaster  of  Darkness,"  staged  by  the 
local  Lighting  Service  Bureau,  and  an 
illustrated  lecture  by  Lafayette  Han- 
chett,  president  of  the  Utah  Power  & 

Light  Company,  entitled  "Some  High 
Lights  in  Mediterranean  Travel." 

The  three-act  playlet  portrayed  two 
partners  in  the  clothing  business,  of  the 
"Potash  and  Perlmutter"  type,  who 
were  finally  convinced  of  the  value  of 
good  lighting  in  their  business.  The 
story  covered  their  situation  before  the 
proper  lighting  was  installed  and  then 
pointed  out  the  contrast  and  improve- 

ment after  the  Lighting  Service  Bureau 
did  its  work  with  them. 

In  Mr.  Hanchett's  lecture  he  covered 
a  portion  of  his  trip  of  a  few  years 
ago  around  the  world,  describing  in  an 
exceedingly  interesting  manner  many  of 
the  historic  places  along  the  Mediter- 

ranean and  exhibiting  a  remarkably  fine 
collection  of  pictures  which  he  had 
taken  on  the  trip. 

The  fourth  annual  convention  of  the 
Rocky  Mountain  Electrical  Cooperative 
League  was  marked  by  good  attend- 

ance, interesting  and  instructive  dis- 
cussions and  exchange  of  valuable  ideas, 

which  made  it  the  best  in  the  history  of 
the  industry  in  the  Intermountain 
section. 

Rocky    Mountain    Electrical    Cooperative    Iieaeue    banquet    held    April    4. 

Ninety-six    Per    Cent    of    Colorado 
Utility's    Employees    are    Stockholders. 
— The  Southern  Colorado  Power  Com- 

pany, Pueblo,  recently  completed  a  three 
weeks'  campaign  among  its  employees 
for  the  sale  of  its  seven  per  cent  pre- 

ferred stock,  with  the  result  that  96 
per  cent  of  the  personnel  bought  a  total 
of  356  shares.  Teams  of  employees 
from  each  division  of  the  company  par- 

ticipated; on  account  of  the  larger  num- 
ber in  the  Pueblo  division,  each  depart- 

ment had  a  separate  team.  E.  F.  Stone, 
assistant  general  manager,  had  charge 
of  the  entire  campaign.  At  its  close 
a  new  campaign  was  started  for  the 
purpose  of  securing  a  still  wider  distri- 

bution of  the  company's  stock  among its  customers. 
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Lewiston,  Idaho,  Receives  Proposals  for 
Power  and  Sawmill  Projects 

Erection  of  a  10,000-kw.  hydroelectric 
plant  and  a  sawmill  with  a  yearly  out- 

put of  200,000,000  ft.  at  Lewiston, 
Idaho,  is  contemplated  in  agreements 
recently  completed  between  the  Inland 
Power  &  Light  Company,  Portland,  and 
the  Clearwater  Timber  Company  of  Pot- 
latch,  Idaho.  The  developments  would 
be  on  the  Clearvsrater  River  about  four 
miles  above  the  confluence  of  the  Clear- 

water with  the  Snake  River. 

The  companies  have  made  a  joint  pro- 
posal to  the  city  of  Lewiston,  through 

E.  C.  Braddock,  mayor,  whereby  the 
power  company  agrees  to  construct  at 
once  a  dam  and  power  house,  and  the 
timber  company  agrees  to  build  a  saw- 

mill, provided  that  the  city  secure  for 
them  at  a  reasonable  figure  the  neces- 

sary lands  and  rights-of-way,  and  with- 
draw its  application  to  the  Federal 

Power  Commission  for  a  permit  to  de- 
velop power  on  the  Clearwater  River. 

In  the  joint  proposal  as  presented  to 
the  city  by  the  two  companies,  it  is 
stated  that  the  plans  for  the  project  will 
follow  substantially  the  plans  prepared 
for  the  city  by  Stevens  &  Koon,  consult- 

ing engineers,  Portland,  in  which  a  dam 
would  divert  water  into  a  forebay  flood- 

ing about  300  acres,  with  the  power 
house  located  on  the  lower  side  of  the 

dike  sustaining  the  forebay.  The  pro- 
posal calls  for  a  10,000-kw.  power  plant 

and  a  sawmill  having  a  capacity  of 
200,000,000  ft.  of  lumber  per  year.  As 
part  of  the  agreement  between  the  com- 

panies the  forebay  is  to  be  used  as  a 
log-storage  pond.  Part  of  the  property 
involved  lies  within  the  city  limits  of 
Lewiston. 

California  Adopts  Six-State  Pact 
with  Reservations 

Approval  of  six-state  ratification  of 
the  Colorado  River  Compact  was  given 
by  the  California  senate  on  April  2. 
The  resolution  adopted  by  the  Cali- 

fornia body  is  practically  the  same  as 
that  sponsored  by  Colorado  (Journal  of 
Electricity,  April  1,  1925,  p.  258)  and 
signed  by  Colorado,  Utah,  New  Mexico 
and  Wyoming,  except  that  the  ratifica- 

tion of  the  six-state  agreement  is  made 
contingent  upon  the  erection  by  the 
United  States  government  of  a  storage 
dam  at  or  near  Boulder  Canyon.  The 
resolution  was  passed  by  the  California 
assembly  before  transmittal  to  the 
senate. 

The  ratification  by  California  of  the 
six-state  compact  with  the  reservations 
that  have  been  made  overturns  the  rati- 

fication of  the  original  compact  two 
years  ago,  in  the  opinion  of  those 
familiar  with  the  subject,  and  came  in 
the  face  of  protests  from  Herbert  Hoov- 

er, Secretary  of  Commerce,  and  a  repre- 
sentative of  the  Federal  government 

in  the  matter  of  the  Colorado  River 
disposition.  It  is  believed  that  the  Cali- 

fornia reservations  will  form  another 
obstacle  to  the  immediate  settlement  of 
the  development  and  use  of  the  Colo- 
rado. 

Radio  Show  to  Be  Held  in  Washing- 
ton City. — The  Cowlitz  County  Radio 

Club  of  Longview,  Wash.,  will  sponsor 
a  radio  show  in  that  city  in  March. 

The  city  of  Lewiston  has  been  anx- 
ious to  induce  the  Weyerhaeuser  inter- 
ests to  locate  a  lumber  mill  there,  and 

in  an  attempt  to  secure  this  industry 
contemplated  furnishing  the  log  pond. 
It  then  saw  the  possibility  of  generating 
power  by  the  water  thus  raised  and 
stored,  and  to  enable  it  to  carry  out  this 
project  it  had  applied  to  the  Federal 
Power  Comission  for  permission  to  dam 
the  river  and  develop  power,  and  se- 

cured the  passage  of  a  law  at  the  last 
session  of  the  Idaho  legislature  per- 

mitting it  to  go  into  the  power  busi- 
ness. A  special  election  to  pass  on  a 

$1,500,000  bond  issue  to  carry  out  the 
project  was  set  tentatively  for  May  6, 
though,  since  the  adjournment  of  the 
legislature,  a  question  was  raised  as  to 
the  legality  of  using  the  pond  for  log 
storage  because  such  use  was  not  men- 

tioned in  the  enabling  act.  The  present 
proposal  by  the  two  companies  clears 
the  situation  in  that  it  secures  for  Lew- 

iston the  lumber  mill,  as  well  as  relieves 
the  city  of  the  necessity  of  going  into  a 
doubtful  municipal  venture.  At  the 
April  6  council  meeting,  the  first  after 
the  receipt  of  the  proposal,  the  council 
decided  to  defer  for  one  week  action  on 
the  ordinance  providing  for  the  special 
election. 

The  Clearwater  Timber  Company  is  a 
Weyerhaeuser  company.  The  Inland 
Power  &  Light  Company  is  aifiliated 
with  the  Pacific  Power  &  Light  Com- 

pany, owning  certain  properties  oper- 
ated by  the  latter  company,  among 

which  is  the  newly  purchased  Washing- 
ton-Idaho Water,  Light  &  Power  Com- 

pany, Lewiston.  (Journal  of  Electricity, 
Feb.  15,  1925,  p.  150.) 

Water-Supply  Development  Bonds 
Voted  by  Aberdeen 

At  its  recent  election,  the  city  of 
Aberdeen,  Wash.,  voted  bonds  to  the 
sum  of  $700,000  for  the  purpose  of 
building  a  pipe  line  from  the  Wishkah 
River  water  supply  to  the  canyon  of  the 
Wynooche  River,  a  proposed  extension 
of  the  present  city  water-supply  system. 
The  victory  of  the  bond  issue  for  a 
water  system  is  expected  to  be  followed 
very  shortly  by  the  submission  by  the 
council  of  a  proposal  to  build  a  power 
project  on  the  Wynooche  River,  in  pur- 

suance of  the  city's  fight  to  obtain  and 
develop  power  rights  on  the  Wynooche. 
The  bond  issue  for  the  power  project 
probably  will  be  in  the  neighborhood  of 
$1,300,000,  which  with  the  $700,000  re- 

cently voted,  will  total  the  $2,000,000 
which  it  was  estimated  in  1923  the 
Wynooche  project  would  cost. 

The  supervisor  of  hydraulics  at  Olym- 
pia.  Wash.,  granted  the  city  of  Aberdeen 
until  April  10  in  which  to  submit  briefs 
in  support  of  its  contentions  to  Wy- 

nooche River  power  rights.  This  period 
also  has  been  extended  to  the  Grays 
Harbor  Railway  &  Light  Company, 
which  is  fighting  the  city  for  the  Wy- 

nooche power  rights.  The  extension  of 
time  was  granted  after  an  all-day  hear- 

ing on  the  application  of  the  city  of 
Aberdeen,  as  assignee  of  the  J.  E.  Mali- 
nowski  power  permits  on  the  Wynooche 
River,  for  extension  of  that  permit. 
(Journal  of  Electricity,  March  15,  1925, 
p.  223.) 

The  Grays  Harbor  Railway  &  Light 
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Company  also  has  filed  an  application 
for  hydroelectric  rights  on  the  stream 
but  recognizes  the  superior  right  of  the 
city  to  appropriate  water  from  the 
Wynooche  River  for  a  municipal  sup- 

ply. The  Poison  and  the  Simpson  log- 
ging companies  have  intervened  as 

opposed  to  any  immediate  development 
on  the  grounds  that  such  development 
would  be  detrimental  to  timber  inter- 

ests because  the  flooding  of  the  storage 
basin  would  necessitate  early  and  un- 

profitable logging  operations  on  both 
the  Wynooche  and  Wishkah  River  bot- 

toms. The  Poison  company  is  more 
opposed  to  the  flooding  than  is  the Simpson  company. 

Both  the  city  and  the  utility  company 
plan  to  erect  a  large  hydroelectric  plant 
on  the  stream.  The  city  was  prevented 
from  proceeding  with  development  at 
one  time  because  a  bond  issue  voted  for 
the  purpose  was  held  void  by  the  courts. 
The  contestants  were  allowed  until 
April  10  to  submit  briefs,  after  which 
the  supervisor  of  hydraulics  will  give 
the  proposition  further  consideration. 

Handbook  on  Kitchen  Unit  Sales 
Campaign  Is  Published 

Designed  as  an  aid  to  companies 
planning  kitchen-unit  sales  campaigns, 
a  46-page  mimeographed  handbook  en- 

titled "The  Kitchen  Lighting  Campaign" 
has  been  published  by  The  Society  for 
Electrical  Development.  The  manual  is 
based  on  practical  experience  covering 
various  phases  of  this  business-building 
activity  and  is  a  consolidation  of  the  ex- 

perience and  suggestions  of  a  number 
of  central  station  companies  that  have 
conducted  campaigns. 

The  manual  covers  the  conducting  of 
a  campaign  from  its  inception  to  the 
final  date  of  the  drive  and  includes  such 
topics  as:  Time  and  Duration  of  the 
Campaign;  Fixing  the  Selling  Price; 
Trial  Offer;  The  Sales  Force;  Compen- 

sation of  Salesmen;  Contractor-Dealer 
Cooperation;  Installation  and  Remov- 

als; Planning  the  Salesman's  Call; 
Specimens  of  "Pep"  Letters;  and  Instal- 

lation, Information  and  Contract  Forms. 
The  information  contained  in  the 

handbook  is  in  condensed  form  but  is  so 

prepared  that  central  station  execu- 
tives easily  may  gain  the  fundamental 

points  of  such  campaigns.  The  manual 
should  be  of  value  to  any  company  plan- 

ning a  kitchen-unit  sales  drive. 
Copies  of  the  manual  may  be  secured 

from  The  Society  for  Electrical  Devel- 
opment, 522  Fifth  Avenue,  New  York. 

The  price  per  copy  is  $0.75  to  members 
of  the  society  and  $3  to  non-members. 

New  Unit  at  Big  Creek  No.  2  Placed 
in  Operation. — The  fourth  generating 
unit  at  the  Big  Creek  No.  2  plant  of  the 
Southern  California  Edison  Company, 
Los  Angeles,  was  placed  in  operation 
for  the  first  time  March  31.  This  gen- 

erator is  a  Westinghouse  horizontal 

type,  similar  to  the  other  three  ma- chines already  installed  at  this  plant. 
It  is  a  3-phase,  50-cycle,  373  r.p.m., 
6,600-volt  machine  with  a  capacity  of 
17,500  kva.  It  is  connected  directly  to 
a  Pelton  impulse  water  wheel  of  22,000 
lip.  under  a  head  of  1,680  ft. 

New  Equipment  for  Vaca-Dixon  Sub- 
station.— A  large  crew  of  men  is  at 

work  at  the  Vaca-Dixon  substation  of 
the  Pacific  Gas  and  Electric  Company 
making  ready  for  the  installation  of 
new  transformers  and  a  40,000-kva. condenser. 
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Pacific  Coast  Electrical  Association 

Arrangements  for  N.  E.  L.  A.  Convention 
Discussed  at  Meeting 

The  meeting  of  the  executive  com- 
mittee for  the  National  Electric  Light 

Association  convention  in  San  Fran- 
cisco was  held  at  the  Fairmont  Hotel 

the  evening  of  April  2.  Frank  A. 
Leach,  Jr.,  presided,  and  Samuel  H. 
Taylor  acted  as  secretary  of  the  meet- 
ing. 

R.  E.  Fisher,  chairman  of  the  enter- 
tainment committee,  reported  that 

elaborate  preparations  were  being  made 
by  a  delegation  in  Los  Angeles  to  en- 

tertain visiting  delegates  on  the  Red 
Special  whose  itineraries  permit  of  a 
stopover  in  the  southern  city. 

A.  V.  Thompson  reporting  for  R.  M. 
Alvord,  chairman  of  the  transportation 
committee,  spoke  in  detail  of  the  steps 
that  have  been  taken  in  cooperation 
with  the  railroads  to  provide  every  pos- 

sible facility  for  the  convenience  of 
delegates  in  arranging  for  their  trans- 

portation and  sleeping-car  accommoda- 
tions for  return  home  from  San  Fran- 

cisco. Matters  under  consideration  call 
for  special  facilities  to  permit  the  vali- 

dation of  return  tickets  at  the  Auditor- 
ium and  for  telephone  service  through 

which  sleeping-car  reservations  may  be 
made. 

Another  activity  of  this  committee 
will  include  the  arranging  of  tours  and 
sight-seeing  trips  to  points  of  interest 
and  supplying  information  to  delegates 
concerning  routes  for  returning  vis- 

itors. There  are  to  be  no  tours  or 
sight-seeing  trips  or  other  diversions 
provided  during  the  sessions.  Dele- 

gates will  be  expected  to  give  full  at- 
tention to  the  serious  side  of  the  con- 
vention, and  diversions  and  amusements 

will  not  be  set  up  in  opposition  to  the 
main  object  of  the  convention. 

W.  G.  Vincent,  Jr.,  chairman  of  local 
transportation,  recapitulated  his  under- 

standing of  the  responsibilities  of  his 
committee,  which  is  expected  to  see  that 
taxicab  and  automobile  facilities  are 
provided  at  all  incoming  trains  for 
passengers  and  for  the  transportation 
of  hand  and  other  luggage  from  rail- 

road and  ferry  terminals  to  hotels. 
D.  E.  Harris,  reporting  for  T.  E.  Bib- 

bins,  chairman  of  the  reception  com- 
mittee, said  that  his  committee  was 

considering  having  reception  committee 
personnel  meet  all  incoming  trains  in 
order  to  provide  personal  services  to 
guests.  Tags  for  hand  baggage  giving 
names  of  delegates  and  their  hotel  des- 

tinations will  be  affixed  to  hand  luggage 
before  trains  arrive  in  San  Francisco 
in  order  that  they  may  be  transported 
to  the  various  hotels  in  special  motor 
trucks  provided  for  the  purpose. 

P.  M.  Downing,  chairman  of  the  prop- 
erties committee,  reported  that  his  com- 

mittee was  completely  organized  and 
would  be  ready  to  function  as  soon  as 
he  received  plans  and  specifications  as 
to  just  what  conveniences  and  facilities 
he  would  have  to  provide  at  the  Audi- 

torium to  take  care  of  the  requirements 
of  the  meeting. 

A.  H.  Nicoll,  reporting  for  C.  E.  Heise, 

chairman  of  the  hotel  committee,  stated 
that  already  nearly  700  registrations 
have  been  made  for  out-of-town  dele- 

gates. These  have  been  principally  from 
eastern  points.  The  hotel  committee  is 
planning  to  have  representatives  at 
each  hotel  to  take  care  of  registration 
of  guests  and  to  see  that  they  receive 
accommodations  in  accordance  vnth 
their  wishes. 

Allen  G.  Jones,  chairman  of  the  reg- 
istration committee,  also  reported  that 

his  committee  was  organized  and  pre- 
pared to  function. 

R.  E.  Fisher,  chairman  of  the  enter- 
tainment committee,  reported  further 

that  he  was  making  adequate  prepara- 
tion to  meet  the  requirements  of  the 

program,  which  provided  for  tTie  presi- 
dent's reception  on  Monday  night,  June 

15;  no  formal  entertainment  for  Tues- 
day night,  June  16,  leaving  to  the  dele- 

gates the  opportunity  of  contacting 
with  their  friends  and  of  enjoying  the 
dancing  and  other  entertainment  pro- 

vided as  a  matter  of  routine  at  the 
larger  hotels  in  San  Francisco;  the 
Public  Policy  meeting,  on  Wednesday 
night,  June  17,  to  be  held  at  the  Audi- 

torium, and  a  more  general  entertain- 
ment for  all  delegates  to  be  provided 

at  the  Auditorium  on  Thursday  night, 
June  18.  The  details  of  the  program 
are  now  under  consideration.  Members 
of  the  entertainment  committee  will  be 
stationed  at  all  hotels  through  whom 
cards  to  golf  clubs  and  other  courte- 

sies will  be  extended.  A  male  chorus  is 
being  organized  for  community  singing 
under  the  leadersliip  of  Harvey  Milhol- 
land,  who  is  in  charge  of  the  General 
Electric  Company  broadcasting  station 
in  Oakland.  A  plan  for  beginning  the 
convention  with  a  luncheon  on  Monday, 
June  15,  under  the  auspices  of  the  San 
Francisco  Electrical  Development 
League,  is  under  consideration. 

F.  S.  Myrtle,  chairman  of  the  pub- 
licity committee,  reported  on  the  steps 

that  his  committee  had  taken  providing 
for  a  general  campaign  of  publicity 
through  the  newspapers  here  and  in  the 
East  and  also  in  the  trade  press,  increas- 

ing in  intensity  up  to  the  time  of  the 
convention. 

A.  E.  Rowe,  reporting  for  J.  B.  Black, 
chairman  of  the  general  information 
committee,  spoke  of  the  services  that 
were  at  the  disposal  of  the  committee 
through  the  Tourist  League  of  San 
Francisco,  whereby  general  information 
concerning  the  city  and  its  points  of 
interest  would  be  disseminated  by  the 
trained  operatives  who  were  part  of  the 
regular  staff  of  the  Tourist  League. 
The  matter  was  taken  under  advisement 
and  it  is  believed  that  the  offer  of  the 

Tourist  League  probably  will  be  ac- 
cepted. 

M.  W.  Scanlon,  chairman  of  the  ad- 
vertising committee,  outlined  the  plans 

his  committee  has  made  for  advertis- 
ing, including  arrangements  for  an  elec- 
tric sign  on  the  Ferry  Building  visible 

from  both  east  and  west,  a  "Welcome" 

banner  across  the  Embarcadero;  the 
display  of  flags  and  N.E.L.A.  emblems 
up  and  down  Market  Street;  the  pro- 

vision for  "Welcome"  banners  at  the 
various  hotels  and  for  1,000  large-size 
posters  for  display  about  the  hotels  and 
larger  mercantile  establishments  in  San 
Francisco  during  the  convention  period. 

The  budget  committee,  through  E.  O. 
Shreve,  chairman,  obtained  from  va- 

rious committee  chairmen  their  esti- 
mates as  to  the  amount  of  money  re- 
quired for  carrying  out  their  various 

responsibilities,  and  funds  were  allo- cated  accordingly. 

Announce  Winners  in  Employees' 
Home  Lighting  Contest 

Winners  in  the  Employees'  Better 
Home  Lighting  Contest  conducted  by 

the  lighting  bureau  of  the  P'.C.E.A. have  been  announced.  Mrs.  Doris 
Tracie,  Pacific  Gas  and  Electric  Com- 

pany, Redding,  Calif.,  was  awarded  the 
first  prize  of  §50  in  cash.  Mrs.  Trade's 
score  was  90%  per  cent.  Second  prize 
was  awarded  to  H.  N.  Carroll,  San  Joa- 

quin Light  &  Power  Corporation,  Fres- 
no, who  had  a  rating  of  90  per  cent; 

Miss  Violet  Paynter,  Coast  Valleys  Gas 
&  Electric  Company,  Salinas,  received 
third  prize  with  a  score  of  87%  per 
cent.  Only  one  cash  award  was  made 
by  the  lighting  bureau  in  the  contest. 

Thirty-two  primers  were  entered  in 
the  association's  contest,  these  entries 
coming  from  five  central  station  com- 

panies operating  in  the  territory  cov- 
ered by  the  association.  Cash  awards 

were  made  by  the  individual  companies 
for  contests  they  conducted.  The  win- 

ning primers  in  the  lighting  bureau  con- 
test will  be  sent  to  the  National  Electric 

Light  Association  to  compete  in  the 
national  contest.  The  results  of  this 
national  competition  will  be  announced 
at  the  N.E.L.A.  convention  to  be  held  in 

San    Francisco,   June    15-19. 
Names  of  the  first  three  prize  winners 

in  each  company  which  entered  primers 
in  the  P.C.E.A.  contest  are  as  follows: 

Pacific  Gas  and  Electric  Company — 
1.  Mrs.  Doris  Tracie,  Redding. 
2.  J.  W.  Starr,  San  Francisco. 
3.  H.  R.  Jenkins,  Corning. 

San  Joaquin  Light  &  Power  Corpora- 

tion— 

1.  H.  N.  Carroll,  Fresno. 
2.  M.  P.  Lohse,  Fresno. 
3.  Miss    Genevieve   Wren   Sawyers, 

Fresno. 

Coast  Valleys   Gas   &  Electric  Com- 

pany— 

1.  Miss  Violet  Paynter,  Salinas. 
2.  Paul  Walker,   Salinas. 
3.  Miss   Hannah  A.   Pederson,   Sa- 

linas. 

Southern     California     Edison     Com- 

pany— 

1.  Miss  Erma  Richardson,  Redondo 
Beach. 

2.  Mrs.     J.     W.     Rehm,     Redondo 
Beach. 

3.  Miss  Juanita  Rapelje,  Alhambra. 
The  Great  Western  Power  Company 

conducted  its  contest  along  division 
lines,  the  first  prize  winners  in  each 
division  being  as  follows: 

D.  G.  Kramer,  San  Francisco  division. 
R.  R.  Greig,  Oakland  division. 
E.  F.  McDaniel,  Sacramento  division. 
Gean  Russell,  Northwestern  division. 

Judges  in  the  lighting  bureau's  con- test were:  V.  W.  Hartley,  chairman 

Employees'  Better  Home  Lighting  Com- 
mittee; M.  C.  Hixon,  General  Electric 

Company,  and  E.  Zimmerman,  Pacific 
States  Electric  Company. 



April  15,  1925  ] Journal    of    Electricity 

Final  Bureau  Reports  Are  Presented  at 
Commercial  Section  Meeting 

Activities  of  the  Commercial  Section 
of  the  Pacific  Coast  Electrical  Associa- 

tion for  the  year  1924-25  culminated  in 
a  general  meeting  at  Fresno,  Calif., 
April  3-4,  at  which  approximately  fifty 
members  of  the  section  discussed  the 
committee  reports  which  will  be  pre- 

sented this  year.  Since  the  holding  of 
the  National  Electric  Light  Associa- 

tion convention  in  San  Francisco  will 
preclude  the  possibility  of  discussing 
the  reports  in  open  meeting,  the  entire 
time  of  the  Fresno  sessions  was  devoted 
to  reading  and  discussing  the  reports 
which  will  be  published  in  the  June  1, 
1925,  issue  of  the  Journal  of  Electricity. 

The  reports  of  the  lighting  bureau 
this  year  will  deal  primarily  with  the 
two  lighting  schools  which  were  held 
in  Los  Angeles  and  Oakland  in  January 
and  February,  under  the  direction  of 
Clark  Baker.  Another  activity  taken 
up  included  work  with  the  California 
Committee  on  the  Relation  of  Electric- 

ity to  Agriculture  in  the  matter  of 
lighting  farm  homes. 

The  customer  relations  bureau  has 
prepared  an  extensive  set  of  sugges- 

tions for  employees  governing  their  re- 
lations with  the  public.  This  report 

will  be  reprinted  for  distribution. 
The  work  of  the  power  sales  bureau 

included  studies  of  central  station  en- 
ergy •  in  competition  with  waste  heat 

generating  plants  in  cement  mills, 
hotels  and  laundries,  as  well  as  compe- 

tition with  Diesel  engine  plants.  The 
reports  of  this  committee  will  not  be 
published  in  full  but  will  be  briefed  in 
the  general  committee  report.  Copies 
of  the  various  papers  in  full  may  be  se- 

cured from  the  committee  chairman. 
The  same  is  true  of  the  papers  of  the 
industrial  heating  committee. 

The  transportation  bureau  reported 
that  a  series  of  letters  directed  to  the 
attention  of  central  station  executives 
and  another  directed  to  prospective 
electric  truck  users  have  been  prepared 
by  the  bureau  and  are  being  sent  out 
at  the  present  time. 

The  appliance  bureau  presented  two 
reports,  one  of  which  was  referred  back 
to  the  committee  for  corrections. 

The  greatest  interest  was  displayed 
in  the  reports  of  the  cooking  and  water 
heating  committee.  Under  the  direc- 

tion of  Roy  Bragg  of  the  Vallejo  Light 
&  Power  Company,  this  committee  made 
an  extensive  study  of  metered  water 
heating  in  California  for  the  purpose  of 
guiding  those  utilities  in  other  sections 
of  the  country  in  the  development  of 
this  load.  The  report  on  electric  ranges 
showed  that  as  a  result  of  a  24  per 
cent  increase  during  1924  in  the  number 
of  ranges  connected  the  total  for  the 
state  is  now  21,(J76.  A  report  on  air 
heating  will  present  in  tabular  form 
all  of  the  data  necessary  for  calculating 
an  electric  air-heating  installation  as 
well  as  a  study  of  the  cost  of  operation 
of  installations  already  made. 

A.  M.  Frost,  chairman  of  the  Com- 
mercial Section,  instructed  members  of 

the  section  to  prepare  written  discus- 
sion of  the  reports  for  publication  in 

the  annual  proceedings  of  the  associa- 
tion, as  there  will  be  no  opportunity  for 

discussing  the  papers  at  the  annual  con- 
vention of  the  N.E.L.A. 

Bureau  Activities  at  Fresno  Meetings  Reviewed 
in  Brief  by  Chairmen 

More  work  was  done  and  greater  ac- 
complishment noted  incident  to  the  re- 

cent technical  conclave  held  in  the  new 
San  Joaquin  Power  Building  at  Fresno, 
Calif.,  than  at  any  other  meeting  of  the 
current  year.  Several  facts  probably 
contributed  to  this  condition.  That  this 
meeting  practically  took  the  place  of 
the  usual  annual  convention  made  it  in- 

cumbent upon  bureau  chairmen  to  see 
that  the  yearly  activities  of  each  di- 

vision were  brought  to  completion  at 
this  time.  Further,  the  organization 
had  been  working  together  for  a  year, 
or  the  better  part  of  a  year,  and  thus 
overcome  the  starting  friction  quite 
completely. 

Plans  adopted  providing  for  a  vice- 
chairman  for  each  bureau  will  go  a  long 
way  toward  keeping  the  machinery  of 
the  Technical  Section  in  continuous  mo- 

tion, thus  avoiding  the  lost  motion  and 
time  incident  to  the  usual  starting  of  a 
new  year's  work.  Each  bureau  defi- 

nitely decided  upon  recommended  sub- 
jects for  its  consideration  next  year. 

This  means  that  at  the  first  meeting 
next  fall  progress  reports  can  be  made 
instead  of  time  being  spent  in  deciding 

upon  what  to  do  for  the  year's  activi- ties. 

A  resume  of  the  results  of  the  Fresno 

meeting  of  each  bureau  has  been  pre- 
pared by  the  respective  bureau  chair- 

men and  is  presented  below.  Through 

the  full  cooperation  of  all  parties  con- 

cerned it  is  possible  to  publish  all  of 
these  reports  together  at  this  time. 

Accident  Prevention  Bureau 
J.  M.  BUSWELL,  Chairman 

San    Joaquin    Light    &    Power    Corporation, 
Fresno,    Calif. 

The  meeting  was  called  to  order  by 
the  chairman  at  10  a.m.  March  25,  with 
Dr.  Chas.  E.  Mordoff  and  Walter  L. 
Smith  present. 

All  of  the  papers  had  been  placed  in 
the  hands  of  the  chairman  or  in  the 
hands  of  the  other  members  of  the 
committee  prior  to  this  date.  As  these 
papers  or  reports  previously  had  been 
discussed  fully  and  were  at  this  time 
considered  to  be  practically  in  final 
form,  there  remained  only  the  task  of 
editing  the  papers  for  publication. 

The  following  papers  were  placed  in 
form  for  publication: 

1.  First  Aid  Instruction.  A  discus- 
sion of  the  value  of  it. 

2.  Best  Form  of  Organization  for 
Accident  Prevention  and  First 
Aid  Work. 

3.  Best  Form  of  Standard  Code  of 

Safety  Orders  and  Safe  Prac- tices. 

4.  A  Few  Important  Safe  Practices. 

5.  A  Few  Special  Tools  and  De- vices. 

6.  Safety  Bulletins. 
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7.  Accident  Prevention  Course  or 
Course  in  Safe  Practices  for 
Linemen. 

The  above  mentioned  papers  are  ex- 
pected to  be  published  at  an  early  date. 

Therefore,  discussion  of  them  is  un- 
necessary at  this  time. 

The  bureau  chairman  expressed  ap- 
preciation of  the  work  done  by  the 

members  of  the  bureau  and  the  fact 
that  all  of  the  papers  were  completed 
at  this  time. 

The  work  was  carried  on  during  the 
year  through  the  early  assignment  of 
the  above  subjects  to  the  members  who 
then  proceeded  to  send  out  standardized 
questionnaires.  Composite  reports  were 
made  from  the  answers  to  these  ques- 
tionnaires. 

The  majority  of  the  members  of  this 
bureau  are  engaged  in  other  than  full- 
time  accident  prevention  or  safety  work. 
Therefore,  it  is  felt  that  the  work  per- 

formed has  been  of  a  value  acceptable 

to  the  operating  and  construction  per- 
sonnel of  the  member  companies. 

Correspondence  with  the  national 
committee  covered  subjects  being 
studied  by  that  body  as  follows: 

a — Publicity  in  Connection  with  Ac- 
cident   Prevention,    Resuscitation, 

Public  Safety,  etc. 
b — Operating  Methods  as  Related  to 

the  System  Dispatcher  and  Inter- 
connecting Problems, 

c — Radio    Hazards, 
d — Electrical  Apparatus. 

The   chairman   reported   having   pre- 
sented an  Insull  Medal  to  Charles  Gillis 

Gaertner    of    the    Southern    California 
Edison   Company  at   Santa  Paula,   and 
the  receipt  of  advice  from  S.  M.  .Bullis 
of  The  California  Oregon  Power  Com- 

pany  covering   successful   resuscitation 
performed  by  H.   Dynan  of  that  com- 

pany.   This  latter  case  is  being  investi- 
gated to  determine  if  Mr.  Dynan  is  en- 

titled to  an  Insull  Medal. 
Announcement  was  made  of  the  next 

Pacific  Safety  Conference  to  be  held  at 
Los  Angeles,  May  6-8  ,with  the  sug- 

gestion that  it  would  be  of  interest  to 
the  members  to  attend. 

Report  was  received  from  the  na- 
tional accident  prevention  committee  to 

the  effect  that  a  photographic  flash- 
light ignited  beneath  a  30,000-volt  line 

or  bus  would  probably  result  in  a  flash- 
over.  Notice  of  this  was  sent  out  as  a 
warning  against  photographers  taking 
flashlights  around  electrical  apparatus 
where  the  fumes  from  the  flash  powder 

might  rise  or  drift  into  the  space  be- 
tween the  high  potential  conductors 

thus  ionizing  this  space  and  resulting 

in  a  flash-over. 
In  closing,  the  suggestion  was  made 

that  next  year's  committee  give  some 
thought  to  the ,  desirability  of  establish- 

ing in  civic  clubs.  Boy  Scout  troops, 
and  schools  a  reasonable  training  in  re- 

suscitation methods.  It  is  believed  that 
every  person  should  be  familiar  with 
such  methods,  which  are  applicable 
alike  in  cases  of  drowning,  asphyxia- 

tion, and  carbon  monoxide  poisoning 
in  the  home  or  garage,  as  well  as 
electric  shock. 

Also  the  succeeding  committee's  at- tention is  called  to  a  discussion  provided 

by  W.  E.  Richmond,  one  of  the  mem- bers of  this  bureau,  who  points  out  the 
advisability  of  taking  more  interest  in 

the  lives  of  employees  "off  their  jobs." The  bureau  recommends  a  continued 
study  of  all  of  the  above  subjects,  and 
that  during  the  coming  year  particular 
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effort  be  made  to  standardize  the  prac- 
tices of  the  companies  along  those  lines 

which  have  been  found  most  effective. 
In  addition  it  is  recommended  that  a 
standard  form  for  accident  statistics 
be  developed  during  the  coming  year 
so  that  comparisons  may  be  made  of 
the  experiences  of  districts  and  depart- 

ments within  companies.  This  will  also 
afford  comparison  of  the  experiences  of 
the  member  companies. 

Accident  statistics  have  been  de- 
veloped to  some  extent  this  year,  par- 

ticularly by  the  larger  companies.  Dur- 
ing the  coming  year  additional  effort 

should  be  made  to  get  these  into 
standard  form. 

The  San  Joaquin  Light  &  Power  Cor- 
poration made  provisions  to  exhibit  the 

'ot  line  tools"  developed  by  employees 
of  that  company  for  making  taps, 
changing  insulators  and  so  on,  on 
11,000-volt  lines  without  interruption  to 
service.  These  tools  were  demon- 

strated in  actual  service  on  a  line  near 
the  city  of  Fresno. 

Apparatus    Bureau 
C.    E.    SCHNELL,    Chairman 

San  Joaquin  Light   &    Power   Company, 
Fresno,    Calif. 

The  apparatus  bureau  held  a  two-day 
session,  during  which  the  average  at- 

tendance was  forty-five.  Points  of  con- 
tact with  the  electrical  apparatus  com- 

mittee of  the  National  Electric  Light 
Association  were  reviewed.  The  pro- 

gram of  the  year  was  discussed  care- 
fully and  a  number  of  reports  of  special 

interest  were  presented  as  follows: 
Oil  circuit  breakers  and  how  best 

properly  to  increase  their  rupturing 
capacity,  and  the  use  of  one  oil  in  all 
oil-immersed  apparatus,  were  topics  of 
greatest  interest  among  all  those 
studied.  New  problems  are  arising  con- 

stantly concerning  this  equipment.  A 
standard  record  form  for  use  in  the 
study  of  oil-circuit-breaker  operation 
for  use  of  all  member  companies  was 
adopted. 

Fire  prevention  and  fire-fighting 
equipment  were  discussed  carefully, 
especially  as  to  the  means  employed  to 
prevent  and  extinguish  fires  in  gener- 

ators, transformers  and  cell  structures. 
An  interesting  discussion  on  station 

electrical  grounds  and  control  of 
grounds  brought  up  many  points  as  to 
how  to  care  for  this  very  important 
problem  properly.  Tests  of  grounds 
were  reported  upon. 

The  many  problems  of  polarity,  ratio 
and  new  developments  of  transformers 
were  reported  upon  and  carefully  con- 
sidered. 

Relays  and  relay  application  were 
topics  which  took  up  considerable  time, 
and  those  present  entered  freely  into 
discussion  of  the  problems  of  their 
system.  New  developments  in  relays 
were  pointed  out  and  many  interesting 
features  brought  out  by  analyzing  oper- 

ating conditions. 
Review  of  information  at  hand  dis- 

closed the  fact  that  automatic  substa- 
tions now  installed  were  requiring  less 

maintenance  and  giving  better  service 
than  previously  had  been  thought 
possible. 

The  value  of  the  work  of  the  appara- 
tus bureau  is  self-demonstrating.  It  is 

believed  that  these  studies  have  a  direct 
relation  to  and  bearing  upon  the  re- 

duction of  operating  costs  and  invest- 
ment charges.  The  studies  of  methods 

for  increasing  the  rupturing  capacity  of 
existing  oil  circuit  breakers;  the  use  of 
a  common  oil  for  all  oil-immersed  ap- 

paratus; the  proper  application  of  pro- 
tective relays,  and  proper  and  adequate 

fire-fighting  equipment  all  have  as  their 
objective  the  prevention  of  service  in- 

terruptions and  the  prevention  of  equip- 
ment destruction.  These  are  the  most 

important  studies  of  the  bureau. 
The  program  for  the  ensuing  year 

was  considered  carefully  and  tenta- 
tively decided  upon  as  follows: 

1.  Pacific  Coast  Practices  in  Trans- 
mission and  Distribution  Substa- 

tions.— This  should  be  the  major 

topic. 
2.  Tests  of  Station  Grounds  — 

Further  information  on  this  sub- 
ject is  very  desirable. 

3.  Oil  Circuit  Breakers: 
(a)  Report  of  any  tests  which 

may  be  conducted  by  Pacific 
Coast  companies. 

(b)  Gather  data  and  study  oil 
circuit  breaker  operation  by 

a  special  committee  in  con- 
junction with  the  member 

companies  in  the  use  of  form 
adopted  by  apparatus  bureau 
at  Fresno  meeting. 

4.  Review  of  Transformer  Voltages 

in  Conjunction  with  the  Over- 
head Systems  Committee. 

5.  Relays  and  Relay  Applications: 
(a)  New  types  of  relays  for  the 

protection  of  transmission 
networks. 

(b)  New  types  of  relays  for  the 
protection  of  internal  trouble 
in  equipment. 

(c)  New   or   unusual   application 
of  older  types  of  relays. 

6.  Lightning  Arresters. 
7.  High-Tension   Fuses. 
8.  Carrier-Current  Telephone  Com- 

munication. (This  last  topic  not 
definitely  decided  upon.) 

Hydraulic  Power  Bureau 
E.   M.   PEABODY,   Chairman 

Southern   California  Edison  Company, 
Los  Angeles 

The  first  subject  considered  was  the 
report  of  the  hydraulic  power  bureau 
on  hydroelectric  plant  layouts,  which 
was  the  main  subject  of  the  year.  This 
same  subject  also  was  assigned  to  sub- 

committee No.  2  of  the  National  Elec- 
tric Light  Association.  The  national 

organization  has  decided  to  withhold 
publication  of  their  subject  pending  the 
receipt  of  reports  from  more  of  the 
Eastern  companies. 

The  report  of  the  Pacific  Coast  Elec- 
trical Association  is  complete.  This  re- 

port covers  twelve  plants  of  six  Cali- 
fornia companies  and  vsdll  be  published 

as  part  of  the  yearly  proceedings  of  the 
Pacific  Coast  Electrical  Association. 
The  complete  report  which  covers  rep- 
resentaive  plants  all  over  the  country, 
and  of  which  the  report  of  the  local 
bureau  is  to  be  a  part,  eventually  will 
be  published  by  the  National  Electric 
Light  Association  in  a  form  similar  to 
that  used  in  the  report  on  steam  plant 
layouts  already  published  by  the  na- 

tional  prime   movers   committee. 
A  progress  report  on  the  mechanical 

reliability  of  hydroelectric  units  was  re- 
ceived from  the  Pennsylvania  Electrical 

Association  and  discussed  at  the  recent 
meeting.  This  report  covers  data  re- 

ceived from  twenty-one  Western  plants 
for  the  year  1924,  giving  the  number 
of  hours  of  outage  due  to  mechanical 
and  hydraulic  troubles.  The  percent- 

age of  outage  hours  was  compared  vnth 
a  similar  report  on  steam  turbine  units. 

A  paper  entitled  "Is  the  Modern  Ver- 

tical Hydraulic  Turbine  the  Ultimate 
Type?"  was  read  by  Mr.  John  Sturgess 
of  the  Worthington  company.  Written 
discussion  on  this  subject  was  sub- 

mitted by  E.  A.  Crellin  of  the  Pacific 
Gas  and  Electric  Company  and  E.  C. 
Hutchinson  of  the  Pelton  Water  Wheel 
Company. 
After  considerable  discussion,  the 

committee  decided  upon  certain  sub- 
jects to  be  taken  up  for  next  year's 

work.  The  subject  which  was  consid- 
ered to  be  the  most  important  and 

which  was  recommended  for  the  most 

careful  study  next  year  was  "The  Effect 
of  Speed  Regulation  and  Water  Ham- 

mer on  the  Design  of  Pressure  Relief 
Valves,  Penstocks  and  Surge  Cham- 

bers." It  was  recommended  also  that 
subcommittees  be  appointed  to  carry  on 
the  study  of  and  to  make  progress  re- 

ports upon  the  following  subjects: 
1.  Mechanical   reliability   of   hydro- 

electric units. 
2.  Investigation  of  silt  deposits  in 

conduits. 
3.  Obstruction  of  flow  due  to  vegeta- 

able  growth  in  conduits. 
It  was  suggested  but  not  definitely 

recommended  that  a  subcommittee  draw 
up  a  code  to  cover  permissible  working 
stresses  and  specifications  for  the  man- 

ufacture of  steel  penstocks,  particu- 
larly as  regards  welded  and  seamless 

pipe.  Among  the  other  subjects  dis- 
cussed were  the  grounding  of  genera- 

tors, the  painting  of  penstocks,  evap- 
oration and  percolation  in  storage  res- 

ervoirs, and  expansion  joints  in  pen- 
stocks. 

Inductive  Co-ordination  Bureau 
L.    J.    COEBETT,    Chairman 

Pacific   Gas   and   Electric   Company, 
San    Francisco 

The  program  adopted  at  the  Septem- 
ber meeting  was  outlined  in  detail  by 

the  chairman,  who  called  attention  to 
the  magnitude  to  which  the  matter  of 
radio  interference  had  grown.  This 
subject  was  delegated  to  this  bureau  by 
the  executive  committee  subsequent  to 
the  September  meeting.  In  accordance 
with  the  program  as  outlined,  the  active 
problems  and  solution  of  cases  of  tele- 

phone interference  were  first  considered. 
Recent  tests  on  the  Merced-Yosemite 
parallel  were  outlined  by  H.  N.  Kalb 
of  the  San  Joaquin  Light  &  Power  Cor- 

poration. A  communication  relative  to 
interference  from  series  lighting  cir- 

cuits elicited  many  comments  and  some 
discussion.  The  decision  of  the  Rail- 

road Commission  and  the  Supreme 
Court  in  the  case  of  the  Postal  Tele- 

graph Company  versus  the  Pacific  Gas 
and  Electric  Company  also  came  in  for 
its  share  of  discussion. 

Cooperation  of  this  bureau  with  the 
national  committee  includes  the  gather- 

ing of  data  on  existing  parallels  and 
co-ordination  methods  used  and  the 
transmission  of  this  information  to  the 

national  field  investigation  subcommit- 
tee. Generous  cooperation  on  the  part 

of  the  Pacific  Telephone  &  Telegraph 
Company  made  possible  the  gathering 
of  information  for  the  reports^  of  the 
various  companies  from  their  own 
records,  which  are  necessarily  complete. 

The  group  representing  the  West  on 
project  committee  No.  3  of  the  National 
Electric  Light  Association  is  composed 
of  D.  I.  Cone  of  the  Pacific  Telephone 
&  Telegraph  Company,  L.  J.  Corbett  of 
the  Pacific  Gas  and  Electric  Company, 
L.  J.  Moore  of  the  San  Joaquin  Light  & 

Power   Corporation,   and   J.   E.   Wood- 
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bridge  of  Ford  Bacon  &  Davis,  Inc. 
This  project  committee  has  for  its  ob- 

ject the  study  of  residuals.  Some  tests 
already  have  been  made  on  the  system 
of  the  Pacific  Gas  and  Electric  Com- 

pany between  Cordelia,  Sacramento  and 
Knights  Landing.  The  report  of  the 
tests  on  the  San  Joaquin  system  be- 

tween Merced  and  Yosemite,  together 
"with  reports  of  tests  which  are  contem- 

plated on  the  lines  of  The  California- 
Oregon  Power  Company,  are  to  be  in- 

corporated in  the  report  of  the  Western 
jgroup  to  the  national  committee.  Valu- 

able information  on  residuals  will  be 
yielded  through  these  reports. 
An  expression  from  the  Western 

companies  as  to  the  preferred  wave 
Ijands  for  power  company  use  in  space 

"broadcasting,  or  point-to-point  radio service,  was  requested  by  W.  J.  Canada 
at  the  convention  last  June.  An  addi- 

tional wave  band  was  made  available 
for  point-to-point  communication  by 
action  of  the  third  general  radio  con- 

ference in  Washington  last  October. 
This  band  is  from  133  to  150  meters. 
Power  companies  are  advised  to  use  this 

"band  rather  than  the  present  over- 
crowded point-to-point  band  from  1,578 

to   1,910  meters. 
Radio  interference  formed  the  subject 

•of  discussion  for  the  remainder  of  the 
meeting.  Reports  are  being  gathered 
from  all  member  companies  for  records 
of  the  bureau.  These  will  be  trans- 

mitted to  the  radio  subcommittee  of  the 
national  co-ordination  committee  as 
well  as  being  studied  carefully  by  this 

"bureau.  These  reports  show  that  the 
problem  has  grown  in  all  parts  of 
this  geographical  division.  Much 
wasted  effort  due  to  the  independ- 

ent work  done  by  members  of  the  dif- 
ferent power  company  organizations  in 

developing  methods  of  locating  causes 
of  radio  disturbances  also  is  shown  to 
be  a  fact  incident  to  the  earlier  stages 
of  this  growth.  In  the  earlier  work 
only  about  ten  per  cent  of  the  com- 

plaints were  found  to  be  due  to  faults 
on  the  power  lines  or  in  power  equip- 

ment, the  balance  of  the  trouble  being 
due  to  faults  in  the  set  itself,  the  wir- 

ing on  the  premises,  electric  utensils, 
bell  ringing  or  alarm  systems.  At 
present,  however,  this  ratio  is  higher, 
due  to  the  fact  that  the  radio  public,  or 
those  who  act  for  it  in  the  matter,  is 
becoming  more  familiar  with  the  dif- 

ferent types  of  interference  and  does 
not  report  quite  as  many  troubles  which 
are  obviously  not  power  apparatus 
troubles.  A  number  of  typical  cases 
was  discussed  rather  thoroughly. 

The  policy  of  all  companies  heard 
from  to  date  is  to  repair  any  faults  in 
equipment  found  to  be  causing  radio 
troubles,  and  to  cooperate  in  locating 
such  faults.  Many  companies  have 
purchased  equipment  for  tracing  radio 
troubles  and  are  keeping  card  records 
which  are  of  considerable  value  in  class- 

ifying these  different  troubles  and  mak- 
ing them  available  for  future  reference. 

It  was  urged  that  all  companies  keep 
dated  records  classifying  the  type  of 
disturbance,  the  method  and  equipment 
used,  the  cause  or  causes,  the  remedy 
and  the  man-hours  consumed  in  each 
case. 

The  tendency  of  many  radio  enthus- 
ists  to  blame  the  power  companies  for 
all  troubles  occurring  was  discussed  at 
some  length.  The  bureau  now  has  a 
contact  with  the  Radio  Trade  Associa- 

tion of  San  Francisco.  This  is  possi- 
ble through  the  fact  that  the  chairman 

of  this  bureau  is  the  power  representa- 

tive on  the  technical  committee  of 
the  association.  One  of  the  major 
objects  of  the  committee  is  to  study 
thoroughly  the  radio  interference  prob- 

lem because  of  its  effect  on  the  radio 
public  and  consequently  the  radio  trade. 
It  is  believed  that  the  actual  part  played 
by  power  lines  in  such  interference  can 
be  given  its  true  weight  in  the  discus- 

sion of  this  committee  to  the  advantage 
of  all  concerned. 

In  Portland,  Ore.,  a  series  of  confer- 
ences instigated  by  the  Radio  Dealers' 

Association  of  that  city  and  attended  by 
representatives  of  the  different  electric 
public  utility  organizations  interested,  is 
being  held  to  discuss  local  radio  inter- 

ference problems.  These  movements 
give  promise  of  progress  toward  im- 

proved relations  between  all  parties 
concerned  because  of  a  better  under- 

standing of  the  problems  involved. 
A  letter  from  the  Department  of 

Commerce  to  the  National  Electric 
Light  Association  was  read  to  the 
bureau  by  the  chairman.  This  com- 

munication pointed  out  certain  sugges- 
tions which  had  been  brought  to  the  at- 

tention of  the  department.  The  follow- 
ing were  among  the  suggestions:  That 

each  company  procure  a  radio  compass 
or  direction-finding  set  for  locating  the 
sources  of  radio  interference;  that 
companies  install  small  receiving  sets 
at  substations,  that  would  indicate 
when  radio-frequency  currents  were 
superimposed  upon  the  lines,  and  that  a 
circuit  be  developed  which  would  drain 
away  any  such  current  without  inter- 

fering with  line  operation.  The  discus- 
sion which  followed  the  reading  of  these 

suggestions  showed  that  many  com- 
panies already  were  using  direction- 

finding  sets,  but  that  the  indicating  re- 
ceiving sets  to  be  of  any  actual  service 

would  have  to  be  installed  upon  the 
lines  themselves  and  not  in  the  substa- 

tion. Further  it  was  pointed  out  that 
the  addition  of  drains  to  high-tension 
circuits  was  not  practicable,  although 
they  were  successful  on  telephone  and 
bell-ringing  circuits. 

The  report  of  subcommittee  No.  6  of 
the  third  general  conference  on  radio 
matters  discusses  quite  fully  the  va- 

rious sources  of  radio  interference.  In 

this  report  the  space  given  to  the  con- 
sideration of  power-circuit  interference 

with  radio  communication  is  signifi- 
cantly small  compared  to  the  space 

given  to  the  discussion  of  the  various 
sources  of  trouble  in  radio  equipment 
and  practice. 

The  different  types  of  equipment  used 
by  the  various  companies  for  tracing 
faults  causing  radio  disturbances  was 
described  in  rather  complete  detail.  The 
various  qualities  of  these  sets  with  re- 

gard to  their  adaptability  to  the  work 
in  hand  were  carefully  analyzed.  It  is 
proposed  to  publish  in  the  near  future 
an  interim  report  dealing  with  the  radio 
problem  in  general  and  the  various  sets 
and  methods  found  effective  for  solving 
radio  interference  difficulties. 

For  the  coming  year  the  bureau  hopes 
to  continue  the  collection  of  records  and 

the  exchange  of  information  on  this  im- 
portant problem.  Activities  pertaining 

to  inductive  co-ordination  with  the  com- 
munication interests  also  are  contern- 

plated  for  next  year's  work.  In  addi- tion to  this,  publicity  work  is  to  be 
done  through  both  the  technical  and 
popular  press  for  the  purpose  of  clearly 
bringing  before  the  public  the  problems 
and  cooperative  attitude  of  the  power 

companies  in  the  matter  of  radio  in- terference. 

Meter  Bureau 

G.   H.    Searle,    Chairman 
Pacific    Gas   and   Electric    Company, 

San   Francisco 

A.  L.  Duesbury,  of  the  Western 
States  Gas  &  Electric  Company,  chair- 

man of  the  committee  on  education  of 
metermen,  was  not  present,  but  sent 
word  that  the  third  annual  course  for 
metermen  will  be  held  at  the  University 
of  California  at  Berkeley  May  11-16, 
inclusive.  Housing  conditions  will  be 
the  same  as  last  year.  The  cost  of  the 
course  will  be  eight  dollars  per  student. 
No  outline  of  the  course  is  available  at 
this  time.  It  was  decided  not  to  hold 
a  parallel  course  in  the  South  this  year. 

It  was  reported  that  the  University 
of  Arizona  will  hold  its  second  annual 
course  for  metermen  April  2,  3  and  4. 

E.  Ealson,  of  the  Southern  California 
Edison  Company,  read  the  report  of  his 
committee  on  "The  Use  of  Oil  in  Meter 
Bearings."  As  definite  conclusions  on 
this  subject  cannot  be  reached,  it  was 
decided  to  discontinue  the  investigation. 
A  report  of  investigation  of  the  ac- 

curacy of  various  low-cost  methods  of 
high-tension  metering  was  read  by  W. 
N.  Lindblad,  of  the  Pacific  Gas  and  Elec- 

tric Company,  chairman  of  the  commit- 
tee on  this  subject.  After  an  interest- 
ing discussion  the  continuation  of  this 

study  was  recommended. 
The  secretary  read  a  paper  by  J.  R. 

Paget  describing  recent  developments 
in  the  meter  field.  This  report  included 
new  auxiliary  devices  developed  by 
members,  as  well  as  the  recent  develop- 

ments of  the  manufacturers.  A  stuSy 
of  some  of  the  devices  mentioned  is  to 
be  made. 

The  proper  size  meters  for  various 
installations  has  been  the  subject  of  an 
investigation  by  C.  F.  Gilcrest,  of  the 
San  Joaquin  Light  &  Power  Corpora- 

tion, who  reported  on  the  data  secured 
to  date.  Further  investigation  is  to  be 
made  along  the  same  lines. 

The  chairman  read  a  report  of  pro- 
gress by  T.  S.  Capek  on  his  subject, 

"Meter  Test  Period."  Study  of  this 
subject  is  incomplete  and  will  be  con- 

tinued next  year. 
J.  C.  Alberts,  of  the  Bureau  of  Power 

&  Light,  Los  Angeles,  presented  a  com- 
prehensive report  on  the  effect  of  wave 

form  on  the  operation  of  induction  re- 
lays, with  a  recommendation  covering 

proper  test  methods  to  eliminate  errors 
from  this  cause.  This  report  elicited  an 
interesting  and  lengthy  discussion  in 
which  all  members  participated. 

Overhead  Systems  Bureau 
E.   Y.   Porter,    Chairman 

The    Southern    Sierras    Power    Company, 
Riverside,    Calif. 

The  meeting  of  the  Overhead  Sys- 
tems Bureau  was  marked  by  a  good  at- 

tendance and  a  very  lively  interest  and 
discussion. 

The  subject  receiving  the  chief  atten- 
tion of  the  delegates  was  the  revision 

of  the  Railroad  Commission's  General 
Order  No.  64  covering  line  construction 
rules.  The  subcommittee  having  this 
matter  in  hand,  under  the  chairmanship 
of  J.  E.  Macdonald,  secretary  of  the 
Joint  Pole  Committee  of  Los  Angeles, 

was  organized  for  the  purpose  of  recom- 
mending to  the  Railroad  Commission 

such  changes  and  clarifications  of  GO 
64  as  were  deemed  advisable  in  the  in- 

terests of  safety  and  improved  over- 
head line  construction. 

For  this  purpose  cooperation  was  in- 
vited, and  delegates  were  in  attendance 
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from  all  public  utilities  and  interests 
having  any  direct  relation  to  the  sub- 

ject. These  included  not  only  the  power 
companies  but  representatives  from  the 
telephone  companies,  railroads  and 
street  railways,  the  municipalities  of 
Los  Angeles,  Pasadena,  Glendale  and 
San  Francisco,  and  the  Railroad  Com- 

mission. The  subcommittee  had  pre- 
pared a  complete  redraft  and  revision 

of  the  Order  No.  64,  since  the  January 
meeting  in  San  Francisco,  and  this 
draft  was  taken  up  in  detail  and  thor- 

oughly discussed.  The  discussion  oc- 
cupied a  day  and  a  half,  and  the  results 

after  careful  co-ordination  and  editing 
by  the  subcommittee  will  be  presented 
to  the  Railroad  Commission  as  the  prac- 

tically unanimous  consensus  of  opinion 
and  recommendation  of  the  industry.  It 
is  believed  that  the  work  of  this  sub- 

committee will  prove  of  great  value, 
and  it  is  hoped  and  believed  that  its 
recommendations  will  meet  with  favor- 

able consideration  by  the  commission. 
Another  important  phase  of  the  Over- 

head Systems  Bureau  was  reported  by 
Messrs.  Carlson,  DeWitt  and  Young, 
representing  E.  H.  Steele,  chairman  of 
committee  on  poles,  who  was  unable  to 
be  present.  Details  of  design  and  re- 

sults of  tests  on  four  types  of  steel 
poles,  each  approximately  63  ft.  in 
height  and  designed  to  carry  two  4/0, 
60-kv.,  three-phase  circuits,  were  given. 
The  designs  and  results  of  tests  were 
such  that  it  is  believed  a  considerable 
degree  of  standardization  of  steel  poles 
for  lines  of  from  11  kv.  to  110  kv.  is 
practicable.  It  is  hoped  that  the  utility 
companies  will  find  it  to  their  interest 
to  make  iise  of  these  designs  so  that  in 
the  near  future  steel  poles  of  standard 
design  can  be  carried  in  stock,  resulting 
in  reduced  costs  and  prompt  shipments. 

The  tests  indicated  satisfactory  re- 
sults from  poles  set  directly  in  the 

earth,  without  concrete  footings.  Each 
type  of  pole  was  tested  with  both  earth 
and  concrete  footings. 

It  was  unfortunate  that  the  report 
was  presented  during  this,  the  last  ses- 

sion of  the  year,  when  it  was  impossible 
to  devote  as  much  time  as  desirable  to 
discussion.  A  very  general  and  keen 
interest  in  the  subject  was  manifested. 

This  report  will  constitute  the  con- 
tribution of  the  Pacific  Coast  Electrical 

Association  to  the  work  of  the  national 
overhead  systems  committee. 

Report  was  made  also  on  the  results 
of  tests  on  wood  poles,  both  new  and 

old,  and  including  full  length  "Reuping 
Process"  creosote-treated  Douglas  Fir 

'  (Oregon  Pine)  poles. 
Mention  also  was  made  of  a  process 

of  wood  preservation,  which  originated 
in  Germany  and  has  been  used  for  a 
number  of  years  in  central  Europe  with 
good  results.  The  preservative  is  known 

as  "Wolman  Salts,"  and  the  process  of 
application  is  by  closed  cylinder  vacuum 
and  pressure  treatment  similar  to  that 

employed  in  the  "Reuping"  or  other 
pressure  methods  of  impregnating  with 
creosote  oils.  The  claims  made  for  this 
process  are  such  that  further  investiga- 

tion and  report  by  this  committee  will 
be  awaited  with  much  interest. 

H.  H.  Minor  presented  an  interesting 
report  for  the  committee  on  testing 
high  voltage  insulators  in  service.  He 
reviewed  the  various  methods  which 
had  been  used  by  a  number  of  operat- 

ing companies  and  also  covered  some 
late  developments  of  radio  devices 
which  have  been  adapted  for  this  pur- 
pose. 

Although  not  originally  a  part  of  the 
work  of  this  committee,  a  most  inter- 

esting report  was  made  of  the  tools  and 
methods  for  maintenance  of  energized 
high  voltage  distribution  lines  (11  kv. 
and  33  kv.)  as  developed  by  the  San 
Joaquin  Light  &  Power  Corporation 
under  Mr.  Minor's  direction.  The  sub- 

ject was  of  such  interest  and  import- 
ance that  this  committee  was  requested 

to  include  it  in  their  program  and  sub- 
mit a  full  report  on  it  at  an  early  date. 

A  demonstration  was  given  of  this  work 
by  one  of  the  San  Joaquin  Light  & 
Power  Corporation's  three-man  crews 
that  was  witnessed  by  a  large  number 
of  the  delegates  and  elicited  many  com- 

plimentary comments.  The  demonstra- 
tion included: 

(1)  Tying  in  a  hot  11-kv.,  3-phase 
line  on  a  new  pole,  previously  set  in 
the  line,  including  untying  and  retying 
one  wire. 

(2)  Replacing  a  broken  pin  type  in- 
sulator, requiring  11  minutes  elapsed 

time  between  arrival  and  departure  of 
the  truck. 

(3)  Replacing  a  dead  end  insulator — 
4%  minutes. 

(4)  Cutting  in  a  branch  line. 
H.  Michener,  chairman  of  committee 

on  220-kv.  transmission,  who  is  also 
chairman  of  the  national  committee  on 

the  same  subject,  read  a  most  interest-- 
ing  report  on  various  phases  of  extra 
high-voltage  transmission.  Several 
new  projects  of  this  class  are  under 
consideration,  but  none  outside  of  Cali- 

fornia are  sufficiently  advanced  for  re- 
porting at  this  time. 

N.  B.  Hinson  made  a  progress  report 
for  the  committee  on  line  transformer 

standardization,  presenting  recommen- 
dations for  standard  hangers  and  ex- 

ternal dimensions  and  position  of  case 
on  hangers.  This  work  will  be  con- 
tinued. 

Mr.  Hinson  is  also  acting  as  chair- 
man of  the  committee  on  line  construc- 
tion costs,  in  place  of  R.  E.  Cunning- 
ham, and  reported  progress  on  the  work 

of  this  committee.  No  definite  report 
on  this  subject  will  be  made  this  year, 
however,  since  it  will  be  necessary  to 
collect  a  large  amount  of  data  not  yet 
available. 

Prime  Movers  Bureau 

C.    E.    STEINBECK,    Chairman 
Pacific   Gas    and    Electric    Company, 

San   Francisco 

A  brief  summary  of  the  work  of  the 
committee  at  the  San  Francisco  meet- 

ing was  made  by  the  chairman.  The 
committee  was  also  informed  that  re- 

ports requested  by  the  national  prime 
movers  committee  had  been  sent  in. 

L.  J.  Kraps,  of  the  Southern  Cali- 
fornia Edison  Company,  gave  a  very 

complete  description  of  the  heat  bal- 
ance of  that  company's  new  steam  plant 

at  Long  Beach.  The  equipment  of  this 
plant  was  discussed  at  some  length. 

A  report  by  C.  R.  Stewart  of  the  same 
company,  giving  data  on  tests  of  va- 

rious makes  of  firebrick,  was  taken  up. 
The  following  subjects  were  sug- 

gested by  the  committee  for  next  year's study: 

1.  Mechanical  oil  burners  and  equip- ment. 

2.  Condenser  leakage. 
3.  Cooling  towers,  Design  of. 
4.  De-aeration  of  boiler  feed  water. 
5.  Design  of  modem  stand-by  plants. 
6.  Heat  balance  and  stage  bleeding. 
7.  Station     auxiliaries     in     modem 

plant. 

Safety   Rules   Bureau 
W.   H.   TALBOTT.   Chairman 

San   Diego   Consolidated   Gas   &    Electric 
Company,    San   Diego,    Calif. 

It  is  reported  that  the  revised  edition 
of  the  Electrical  Safety  Orders  of  the 
Industrial  Accident  Commission  of  the 
State  of  California  are  now  in  print  and 
awaiting  public  hearing.  It  was  deemed 
advisable  that  members  of  this  bureau 

make  every  efi'ort  to  obtain  copies  of 
this  new  edition  as  far  in  advance  of 
the  date  of  the  public  hearing  as  pos- 

sible. This  will  enable  a  careful  study 
of  the  new  rules  in  order  that  any  se- 

rious omission  or  necessary  correction 
may  be  detected  prior  to  the  time  of  the 
public  hearing.  It  is  understood  that 
the  requirements  for  meter  and  load- 
testing  facilities  have  been  eliminated. 
Representation  in  the  State  Association 
of  Inspectors  is  the  feature  upon  which 
the  bureau  has  been  working  for  some 
time.  Announcement  was  made  of  the 
fact  that  arrangements  had  been  made 
which  were  satisfactory  to  all  parties 
concerned,  including  the  executive  offi- 

cials of  the  association  and  the  Techni- 
cal Section.  The  chairman  pointed  out 

the  fact  that  the  appointment  of  mem- 
bers to  this  association  from  each  of 

the  power  companies  would  make  pos- 
sible the  attendance  of  at  least  one  rep- 

resentative of  this  bureau  at  practically 
all  meetings  of  the  association  without 

involving  any  great  amount  of  travel- 

ing.. 

It  was  considered  highly  advisable 
that  the  bureau  closely  keep  in  touch 
■with  the  proposed  changes  in  the  1925 
Code  of  the  National  Board  of  Under- 

writers. Undoubtedly  one  of  the  most 
important  subjects  involved  is  that  of 
grounding.  It  was  suggested  that  the 
members  of  the  bureau  discuss  this  par- 

ticular phase  with  the  inspectors  in 
their  respective  territories.  N.  B.  Hin- 

son, of  the  Southern  California  Edison 
Company,  gave  a  comprehensive  report 
covering  the  results  of  elaborate  tests 
which  had  been  made  to  determine  the 
relative  results  of  currents  in  con- 

ductors enclosed  in  iron  conduits,  con- 
ductors not  enclosed  but  in  parallel  with 

iron  conduits,  and  conduits  not  enclos- 
ing a  conductor  but  acting  as  a  con- 

ductor. 
Safety  switches  and  electric  range 

and  heater  installations  were  reported 
upon  by  their  respective  committees 
and  satisfactory  progress  noted  in  the 
work  of  these  committees. 

Complete  cooperation  and  harmony 
between  the  Safety  Rules  Bureau  of  the 
Pacific  Coast  Electrical  Association  and 
subcommittee  No.  4  of  the  National 
Electric  Light  Association  would  be 
mutually  advantageous. 
Necessary  and  important  subjects 

which  were  suggested  for  study  next 
year  are  as  follows: 

(a)  Safety  orders,  application  of 
(keeping  in  mind  the  matter  of 
providing  for  test  facilities). 

(b)  National  electric  code — to  secure 
copies  of  tentative  changes  and 
outlines,  suggested  changes  and 
tie-in  with  the  State  Association 

of  Inspectors  through  the  repre- 
sentatives of  this  bureau  on  that 

association. 

(c)  Grounding  problems  and  re- 
quirements. 

(d)  Safety  switches — tying  in  with 
the  meter  committee  on  this  sub- 

ject. 
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Underground    Systems    Bureau 
C.    H.    JENKINS,    Chairman 

Los    Angeles    Bureau    of    Power    and   Light. 

Concrete  duct  construction  was  dis- 
cussed. A  comparison  was  made  show- 

ing quality  of  concrete  duct  to  the  prac- 
tically the  same  in  the  West  as  in  the 

East  where  it  is  used  so  extensively  by 
nearly  all  of  the  larger  companies. 

The  use  of  concrete  in  monolithic  duct 
construction  was  described,  and  photo- 

graphs were  exhibited  showing  the 
method  of  construction  by  use  of  a 
machine. 

The  use  of  quick-setting  cement  in 
manhole  construction  was  discussed. 
Some  Coast  companies  are  using  this 
class  of  cement  for  this  purpose.  One 
company  reported  the  use  of  a  cement 
which  is  guaranteed  to  give  greater 
strength  in  twenty-four  hours  than 
ordinary  cement  will  in  twenty-eight 
days.  This  is  done  to  permit  the  pass- 

ing of  traffic  over  manholes  where  they 
are  located  in  congested  districts  with- 

out great  delay  after  pouring  of  the 
roofs. 

A  report  was  given  on  the  submarine 
cable  across  the  Mississippi  River  at 
St.  Louis  that  is  operating  at  35,000 
volts.  This  cable  is  the  armored  triplex 
type  laid  on  the  bed  of  the  stream  and 
anchored  at  several  points  to  prevent 
movement.  It  has  been  operating  for 
several  months  without  failure. 

The  locating  of  faults  on  submarine 
and  drawn-in  cables  by  voltmeter  and 
exploring  coil  methods  was  discussed. 
This  discussion  revealed  that  several  of 
the  companies  on  the  Coast  are  using 
the  exploring  coil  fault-finder  with  good 
results. 

The  use  of  the  Kenotron  testing  set 
and  its  application  to  the  testing  of 
faults  on  underground  cables  was  ex- 
plained. 

The  subject  of  the  spiking  of  cables 
was  covered,  and  the  various  methods 
in  present  use  in  both  the  East  and 
West  were  explained. 

Considerable  discussion  was  had  re- 
garding factory  test  and  inspection  of 

cables.  The  general  opinion  was  that 
this  was  proper  and  productive  of  bene- ficial results. 

An  interesting  discussion  of  high- 
voltage  cables  took  place  in  which  the 
ionization  of  the  insulation  was  ex- 

plained. A  paper  was  read  by  the  sec- 
retary giving  the  make-up  of  a  high- 

voltage  Simplex  cable  manufactured  in 
Europe  that  is  operating  in  parallel 
with  an  overhead  line  at  135,000  volts 
between  phases  and  soon  will  be  placed 
in  operation  in  series  with  the  overhead 
line.  Neither  the  cable  nor  pothead 
has  failed.  The  success  of  the  cable 
seems  to  depend  largely  upon  the  use 
of  a  light  oil  for  impregnation  and 
graded  insulation  of  the  conductor.  It 
was  reported  also  that  tests  are  being 
made  on  cables  of  similar  design  by 
American  manufacturers. 

The  question  of  creepage  of  cables 
due  to  heating  was  discussed.  Large 
Simplex  cables  carrying  heavy  currents 
seem  to  be  the  only  cables  seriously 
afi'ected. 

The  committee  recommends  the  fol- 
lowing points  of  interest  to  be  followed 

for  next  year: 

1.  Improve  design  in  outdoor  and  in- 
door cable  terminals. 

2.  Study  of  the  Kenotron  testing  set. 
3.  Metal  conduits  as  used  for  under- 

ground laterals,  particularly  as  to 
the  treatment  of  these  conduits, 
in  order  to  lengthen  their  life  in 
the  ground. 

4.  High  voltage  underground  cables. 
5.  Cement  duct. 

6.  Junction  "boxes. 

New  Code  Discussion  at  Annual 
Meeting  of  League 

The  Electrical  Development  League 
of  the  Monterey  Bay  territory  held  its 
annual  meeting  at  the  Appleton  Hotel, 
Watsonville,  Calif.,  on  April  8,  with 
forty-seven  present.  The  meeting  was 
presided  over  by  the  retiring  president, 
Roy  Nash  of  E.  Roy  Nash  Company, 
Inc.,  of  Monterey  and  Salinas. 

Claude  W.  Mitchell,  electrical  en- 
gineer of  the  Board  of  Fire  Under- 
writers of  the  Pacific,  was  the  principal 

speaker  of  the  evening.  He  said  the 
Board  of  Fire  Underwriters  considered 
electricity  the  safest  fuel  for  light,  heat 
and  power,  if  properly  installed  and 
used.  He  pointed  out  the  fact  that 
records  show  that  the  majority  of  cases 
of  fire  or  accident  from  electrical  causes 
are  produced  from  the  misuse  or  abuse 
of  electrical  appliances.  Mr.  Mitchell 
expressed  the  belief  that  the  National 
Electrical  Code  is  the  best  known  stand- 

ard for  electrical  installations,  and 
urged  its  adoption  without  local  rules. 
He  pointed  out  the  value  of  the  Inspec- 

tors Association  in  obtaining  a  uniform 
interpretation  of  the  code.  He  also 
called  attention  to  the  need  of  electrical 
inspection  in  rural  districts. 

Mr.  Mitchell  discussed  many  of  the 
changes  in  the  1925  issue  of  the  elec- 

trical code  and  answered  questions 
asked  by  those  present.  Particular  ref- 

erence was  made  to  grounding  require- 
ments, the  use  of  lead-covered  cable  for 

underground  services;  and  the  use  of 
identified  wire,  the  speaker  stating  that 
it  was  the  intent  of  the  code  committee 
that  white  or  identified  wire  be  used 
only  where  the  neutral  is  grounded.  He 
stated  a  two-pole  switch  could  be  used 
for  range  installations  and  that  it  could 
be  placed  on  a  service  porch  or  in  an 
adjoining  room  as  long  as  it  was  readily 
accessible.  In  speaking  of  single-pole 
fusing  he  said  that  in  order  to  get  ut- 

most protection  from  grounding  it  was 
necessary  that  the  solid  neutral  should 
be  run  straight  through  to  the  last 
device. 
The  following  officers  were  elected 

for  the  ensuing  year :  President — Walter 
Cox,  Cox  Electric  Company,  Santa 
Cruz;  vice-president — B.  H.  Kirkman, 
Just-Rite  Electric  Works,  Watsonville; 
secretary-treasurer — Philip  S.  George, 
Coast  Valleys  Gas  &  Electric  Company, 
Salinas.  To  the  board  of  directors  were 
elected,  in  addition  to  the  officers,  Roy 
Nash,  E.  Roy  Nash,  Inc.,  Monterey  and 
Salinas;   R.   Wright,  Wright  Hardware 

Company,  Pacific  Grove;  A.  L.  John- 
son, Hollister;  Lisle  Bagwill,  The  Elec- 
tric Shop,  Morgan  Hill;  Morris  S. 

Wales,  Coast  Counties  Gas  &  Electric 
Company,  San  Francisco,  and  George 
Slavich,  King  City  Electric  Company, King  City. 

Electragists  Attend  Opening  Baseball 
Game  in  a  Group. — The  occasion  of  the 
opening  of  the  Pacific  Coast  League 
baseball  season  was  celebrated  fittingly 
by  the  electragists  of  the  San  Francisco 
Bay  territory  with  the  customary  lunch 
at  the  States  Restaurant,  after  which 
they  attended  the  game.  One  hundred 
tickets  in  a  group  had  been  secured  by 
Grover  Anderson  and  distributed  at  the 
meetings  of  the  San  Francisco  Electri- 

cal Development  League. 

The  Glenn  County  Electric  Works  of 
Willows,  Calif.,  recently  has  completed 
the  electrical  contract  on  two  new  high- 

way bridges  wliich  have  been  built  by 
the  state  and  county.  One  of  these 
has  been  built  on  the  highway  from  the 
south  and  the  other  from  the  east  of 
Willows.  An  archway  has  been  con- 

structed over  the  top  of  these  two 

bridges  on  which  the  word  "Willows" is  inscribed.  This  will  be  illuminated. 
The  Glenn  County  Electric  Works  also 
has  installed  the  electrical  wiring  in  a 
creamery  of  the  Western  Meat  Com- 

pany that  was  recently  opened  in  Wil- lows. 

The     Fred     Foote     Electrical     Shop, 
Grass  Valley,  Calif.,  recently  moved 
from  Main  Street  to  new  and  larger 
quarters  on  Mill  Street.  An  electrical 
display  was  held  during  the  first  week 
in  the  new  location.  Mr.  Foote  is  well 
known  among  the  electrical  fraternity, 
having  been  associated  with  the  Pacific 
Gas  and  Electric  Company  and  also  the 
Empire  Mine  Company  in  that  district. 

U.  G.  Scott,  formerly  at  S622  S.  Ver- 
mont Avenue,  Los  Angeles,  has  moved 

into  his  new  store  in  the  industrial  dis- 
trict at  5705  S.  Central  Avenue.  In  ad- 

dition to  general  electrical  contracting, 
he  will  specialize  on  industrial,  com- 

mercial and  motor  installations. 

Frank    McGinley,    Harbor    Electrical     Company, 
Wilmington,  signing  application  blank   No.    1   in 
the    California    Electragists    from    the    Southern 

Division,    March    26,    1925. 
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California   Electragists   Plan   for 
Visalia  Meeting 

Plans  have  progressed  rapidly  for  the 
quarterly  meeting  of  the  California 
Electragists  to  be  held  at  the  Hotel 
Johnson,  Visalia,  Saturday,  May  9,  1925. 
Arrangements  have  been  made  with  the 
Southern  Pacific  Company  for  special 
Pullman  cars  on  the  night  train  to  ac- 

commodate those  leaving  from  the  Bay 
district.  It  will  be  necessary  to  leave 
the  Ferry  Building,  San  Francisco,  at 
11:40  p.m.,  Friday  night,  May  8;  this 
train  will  arrive  in  Visalia  at  8:50  a.m. 
Saturday.  The  train  will  leave  Visalia 
Saturday  .  night  at  8 :00  and  arrive 

in  San  "Francisco  Sunday  morning  at 8:10.  Tickets  may  be  purchased  only 
through  the  office  of  the  California 
Electragists,  San  Francisco. 

The  executive  committee  meeting  will 
be  held  at  9:30  a.m.  Saturday,  and  the 
general  open  meeting  at  1:30  p.m. 
Everyone  in  the  electrical  industry  is 
invited  to  attend  this  meeting,  for  which 

an  interesting  program  has  been  ar- 
ranged. Details  of  the  amalgamation 

with  the  Southern  California  Associa- 
tion of  Electrical  Contractors  and  Deal- 

ers will  be  explained  at  this  time.  Clyde 
L.  Chamblin  will  report  on  the  execu- 

tive committee  meetings  of  the  Associa- 
tion of  Electragists,  International;  the 

Society  for  Electrical  Development;  and 
the  California  Electrical  Bureau.  It  is 

expected  that  definite  progress  will  be 
made  on  the  Read  Seal  house-wiring 
plan,  and  that  it  will  be  discussed  at 
this  meeting. 

L.  J.  Curry,  Curry  Electric  Company, 
Dinuba,  and  S.  Jorgensen,  Reedley 
Plumbing  &  Electric  Company,  Reedley, 
members  of  the  Alta  Electric  Club,  re- 

cently became  members  of  the  Cali- 
fornia Electragists. 

G.  R.  Hartwig,  recently  has  opened  an 
electric  store  at  4305  University  Way, 
Seattle.  He  has  been  in  the  electrical 
business  in  that  city  for  twelve  years. 

The  Western  Radio  Sales  Company, 
Seattle,  has  established  a  new  radio 
store  at  4511  University  Way,  with  E. 
Stevens  as  manager. 

L.  G.  Jeffrey,  Electrical  Construction 
Company,  Fresno,  recently  has  become 
a  member  of  the  California  Electra- 
gists. 

Electragists  Have  Weekly  Meeting 
in  Modesto. — A  group  of  electragists 
and  others  in  the  electrical  industry 
have  a  weekly  luncheon  meeting  every 
Friday  at  Modesto,  Calif.  These  meet- 

ings are  Ijringing  about  a  friendly  spirit 
among  the  members,  and  are  used  for 
serious  study  of  the  problems  affecting 
the  contractor-dealers  and  the  power 
companies.  Members  of  the  industry 
are  always  welcomed  at  these  meetings. 

Many  Electragists  Join  San  Francisco 
Electrical   Development   League. — At  a 
recent  meeting  of  the  San  Francisco 
Electrical  Development  League  the  fol- 

lowing electragists  were  introduced  as 
new  members:  Edward  F.  Dowd, 
Dowd-Seid  Electric  Company;  Lloyd  H. 
Flatland,  Globe  Electric  Works;  Chas. 
T.  Lyman,  Commercial  Electric  Com- 

pany; C.  C.  Severin,  Severin  Electric 
Company  ;  Chas.  H.  Shipman,  Atlas 
Electric  Company.  A  large  percentage 
of  the  electragists  in  San  Francisco  are 
now  members  of  the  league  and  are  giv- 

ing their  support  to  President  "Cap" Kenney. 

Electragist  Elected  President  of  San 
Jose     Building     Exchange.  —  Roy     M. 
Butcher,  electragist  of  San  Jose,  Calif., 
recently  has  been  honored  with  the 
presidency  of  the  Builders  Exchange  of 
Santa  Clara  County  for  the  year  1925. 
Mr.  Butcher  has  always  been  an  active 
worker  in  the  Builders  Exchange  as 
well  as  in  the  Electragists  and  other 
organizations. 

R.  L.  Wells  recently  has  become  a 
partner  of  R.  S.  Freels  of  the  Delano 
Electric  Shop,  Delano,  Kern  County, 
Calif.  Mr.  Wells  has  been  superintend- 

ent of  construction  for  the  Southern 
California  Edison  Company  in  the 
Delano  district  for  the  last  four  years, 
and  has  been  in  the  employ  of  that 
utility  for  the  past  twelve  years.  The 
concern  will  continue  to  operate  as  the 
Delano  Electric   Shop. 

Fred  R.  Pardee,  former  member  of 
Aylsworth  &  Pardee  Electric  Company 
at  111  N.  Market  Street,  Inglewood, 
Calif.,  has  recently  opened  a  new  store 
in  his  own  name  at  110  S.  Market 
Street,  Inglewood,  where  he  is  fully 
equipped  to  handle  electrical  contract- 

ing, in  addition  to  having  a  complete 
line  of  fixtures  and  appliances. 

Webb  &  Hills  have  recently  opened  a 
new  and  distinctive  electrical  fixture 
and  appliance  store  at  925  E.  Colorado 
Street,  Pasadena,  Calif.  T.  E.  Webb 
has  been  an  electrical  contractor  in 
Pasadena  for  several  years,  and  L.  B. 
Hills  is  from  Kansas.  Alcoves  have 
been  especially  arranged  for  separately 
displaying  Colonial  and  English  fix- 

tures, as  well  as  Spanish  and  Italian 
and  Mission  types,  with  appropriate 
backgrounds. 

T.  F.  Ground  has  opened  a  new  elec- 
trical store  in  the  town  of  Encinitas 

Calif.  In  addition  to  electrical  contract- 
ing, he  will  stock  electrical  appliances 

and  radio.  Mr.  Ground  is  also  special- 
izing in  industrial  installations  at 

Rancho  Santa  Fe. 

C.  &  M.  Electric  Construction  &  Sup- 
ply Company,  Denver,  a  new  retail  es- 

tablishment, has  recently  been  incor- 
porated by  Walter  Cobum,  electrical 

contractor,  at  50  Broadway. 

Book  Revie\vs 

A.  R.  Hancock  Electrical   Store,   135 
South  Tehama  Street,  Willows,  Calif., 
recently  has  become  a  member  of  Cali- 

fornia Electragists. 

ELECTRICAL  MEASUREMENT 
IN  THEORY  AND  PRACTICE 

By  ARTHUR  WHITMORE  SMITH.  338 
pages,  203  figures.  §3.  Published  by  Mc- 

Graw-Hill Book  Company,  New  York, 
N.   Y. 

This  text  book  is  intended  for  stu- 
dents who  have  had  one  year  of  college 

physics  and  who  desire  further  knowl- 
edge regarding  the  theory  of  electrical 

and  magnetic  measurements.  The 
treatment  is  such  that  the  book  could 

be  used  as  a  guide  in  laboratory  work, 
but  it  treats  of  the  subjects  in  sufficient 
detail  that  it  could  be  used  as  text 
book  as  well. 
The  principles  involved  are  amply 

treated  with  a  view  of  assisting  the 
student  in  reasoning  out  the  various 
quantities  rather  than  to  memorize  a 
formula.  In  this  connection  direct  in- 

formation is  then  replaced  by  sugges- 
tions as  to  how  the  knowledge  may  be 

experimentally  obtained.  The  book  is 
quite  up-to-date  in  that  the  point  of 
view  has  been  taken  that  electrical  cur- 

rents are  considered  as  the  flow  of  elec- 
trons along  the  circuit.  According  to 

the   author: 

"The  time  has  certainly  come 
when  the  electron  theory  of  elec- 

trical phenomena  should  be  pre- 
sented to  all  of  the  students  of 

physics  and  electrical  engineering. 
Regarding  the  electron  tubes  used 
in  radio  communication,  for  in- 

stance, there  is  no  doubt  that  the 
stream  of  electrons  through  the 
tube  continues  as  an  electron  cur- 

rent through  the  connecting  wires," 
This  is  in  accordance  with  the  ideas 

of  modern  physics  and  helps  to  tie  in 
with  the  theories  of  the  physicist  in  the 
application  of  practical  electrical  meas- 
urements. 

The  simpler  and  fundamental  parts 
of  the  subjects  are  taken  up  in  the  first 
few.  chapters  and  in  the  first  part  of 
each  chapter,  while  the  more  difficult 
measurements  and  methods  involving 
more  extensive  knowledge  of  the  sub- 

ject are  reserved  until  the  student  has 
obtained  a  greater  proficiency.  After 
the  introduction  covering  units  and  defi- 

nitions, chapters  follow  covering  am- 
meter and  voltmeter  methods,  ballastic 

galvanometer  and  condenser  methods, 
the  current  galvanometer,  the  Wheat- 
stone  bridge,  the  potentiometer  and 
standard  cell  methods. 

This  is  followed  by  chapters  covering 
measurements  of  current,  measurements 
of  power,  electron  tubes,  and  measure- 

ment of  capacitance.  A  number  of 
chapters  are  then  given  to  magnetic 
and  electrical  units  as  well  as  to  mag- 

netic tests  of  iron  and  steel. 

The  latter  part  of  the  book  covers  in- 
duced electromotive  force,  measure- 
ments of  self  and  mutual  inductance, 

alternating  currents  and  alternating- 
current  measurements. 

The  treatment  of  the  various  subjects 
throughout  the  book  is  excellent.  Spe- 

cial reference  should  be  made  to  the 
chapters  on  electron  tubes  where 
methods  are  given  for  determining  the 
fundamental  characteristics  of  this  very 
useful  piece  of  electrical  apparatus. 

In  regard  to  inductance  and  capaci- 
tance bridges,  graphical  methods  have 

been  introduced  by  supplementing  the 

analytical  methods  so  as  to  give  a  clear- 
er insight  into  the  relations  of  the  cur- 

rents and  the  electromotive  forces  in 
the  various  circuits.  The  diagrams  are 
clear  and  in  all  cases  sufficient  explana- 

tion is  given  to  assist  the  students  in 
following  out  a  logical  derivation  of  the 
formulas  involved  in  electrical  measure- ments. 

The  book  should  not  only  prove  use- 
ful to  students  of  electrical  engineering, 

but  should  be  of  considerable  value  in 
industrial  electricity  and  in  laboratories 
where  it  is  necessary  to  refer  to  the 
fundamental  methods  of  electrical  meas- 

urements from  time  to  time. 

E.  R.  S. 
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Seattle  to  Be  Scene  of  A.I.E.E. 
Pacific  Coast  Convention 

Under  the  general  chairmanship  of  G. 
E.  Quinan,  chief  electrical  engineer  of  the 
Puget  Sound  Power  &  Light  Company, 
Seattle,  plans  are  under  way  for  hold- 

ing the  Pacific  Coast  convention  of  the 
A.I.E.E.  in  Seattle,  Sept.  15-19,  1925. 
Headquarters  for  the  convention  will  be 
at  the  new  Olympic  Hotel.  Tentative 
subjects  for  discussion  have  been  chosen 
by  the  local  papers  and  meetings  com- 

mittee, and  have  been  presented  to  the 
national  papers  and  meetings  commit- 

tee for  approval.  Definite  announce- 
ment of  these  will  be  made  later. 

Among  the  interesting  features  of  the 
convention  planned  for  the  entertain- 

ment of  guests  will  be  a  trip  by  special 
train  to  see  the  Baker  River  develop- 

ment under  construction  by  Stone  & 
Webster,  Inc.,  for  the  P\iget  Sound 
Uower  &  Light  Company.  If  the  details 
can  be  worked  out  the  convention  party 
will  be  transported  the  same  day  to 
Monte  Cristo,  a  resort  in  the  mountains 
near  Seattle,  to  spend  the  night.  A 
golf  tournament  will  also  be  part  of  the 
convention  entertainment. 

Electrical     Inspectors     of     State 
Hold    Successful    Convention 
The  California  Association  of  Elec- 

trical Inspectors  held  its  semi-annual 
meeting  in  San  Francisco  March  26,  27, 
and  28,  1925,  with  H.  W.  Stitt  of 
Fresno,  president,  in  the  chair.  He  told 
of  the  formation  of  the  organization 
and  its  progress  along  the  lines  of 
standardization  of  inspection  and  equip- 
ment. 

_  George  Kimball  of  the  Industrial  Ac- 
cident Commission  reported  on  the 

progress  of  the  Safety  Orders  of  the 
Commission.  He  stated  that  public 
hearings  on  the  proposed  orders  would 
be  held  in  San  Francisco  May  12  and 
in  Los  Angeles  May  19. 
A  general  discussion  of  the  inspec- 

tion work  throughout  the  state  was 
held,  and  many  interesting  points  were 
brought  out.  R.  W.  Abright  of  Long 
Beach  suggested  that  plans  and  speci- 

fications be  submitted  to  inspection  de- 
partments for  checking  before  permits 

were  issued.  He  also  urged  that  in- 
spectors cooperate  with  contractors, 

journeymen,  architects  and  builders. 
Rollm  M.  Smith  of  Los  Angeles  urged 

the  adoption  of  the  National  Electric 
Code  as  a  standard  without  local  rules. 
The  general  sentiment  of  the  meeting 
seemed  to  be  that  the  principles  pre- 

sented were  sound  but  that  specific  in- 
terpretation was  needed. 

H.  N.  Beecher  of  Los  Angeles  re- 
ported on  the  meeting  of  the  Western 

Association  of  Electrical  Inspectors 
which  was  held  in  Louisville,  Ky.  He 
mentioned  many  of  the  discussions  held 
at  this  meeting,  with  particular  refer- 

ence to  that  on  the  question  of  electrical 
codes  in  general,  and  also  on  the  use  of 
gummed  stickers  attached  to  cabinet 
boxes  or  fuse  blocks  specifying  the 
maximum  fuse  capacity  allowed  in 
branch  circuits.  He  stated  that  the 

architects'  specification  committee  had 

drafted  a  set  of  specifications  to  cover 
work  out  of  architects'  ofiices. 

C.  W.  Mitchell  of  the  Board  of  Fire 
Underwriters  reported  on  the  meetings 
of  the  electrical  code  committee.  He 
stated  it  would  probably  be  October 
before  the  new  code  would  be  available 
on  the  Pacific  Coast,  due  to  the  details 
of  preparation,  as  the  electrical  com- 

mittee is  now  a  sectional  committee  of 
the  American  Engineering  Standards 
Committee,  with  the  National  Fire  Pro- 

tective Association  as  sponsor.  Mr. 
Mitchell  read  a  number  of  the  new 
rules  as  they  will  appear  in  the  1925 
Code. 

The  possibility  of  securing  the  Un- 
derwriters' inspection  of  lighting  fix- 

tures was  discussed.  The  convention 
went  on  record  as  recommending  to  the 
laboratories  and  the  manufacturers  of 
lighting  fixtures  that  they  establish  a 
standard  for  lighting  fixtures,  and 
stating  that  the  organization  would 
give  its  cooperation  and  support  to  this 
effort. 

It  was  decided  that  a  communication 
would  be  sent  to  the  code  committees 

COMING  EVENTS 

Technical  Section,  Northwest  Electric  Light  and 

Power   Association — General   Meeting — 
Spokane,   Wash. 

April    16-17,    1925 

Advisory   Board,    California    Electrical   Bureau — 
Palace   Hotel,    San   Francisco 

April  24-25,  1925 

Southwestern  Public  Service  Association — 
Annual  Convention — Eice  Hotel,  Houston,  Texps 

May  5-8,  1925 

Pacific    Coast    Electrical    Supply    Jobbers'    Asso- 

ciation— Quarterly  Meeting.     Arlington  Hotel, 
Santa   Barbara,    Calif. 

May    7-9,    1925 

Electrical  Supply  Jobbers'  Association — 
Annual  Convention — ^Hot  Springs,  Va. 

June  1-6.  1925 

Associated  Manufacturers  of  Electrical  Supplies — 
Annual  Meeting — ^Hot  Springs,  Va. 

June   8-13,    1925 

Northwest    Electric    Light    and   Power   Associa- 
tion— Annual    Convention  — 

Gasco  Building,  Portland,  Ore. 
June    12,    1925 

National  Electric  Light  Association — 

Annual  Convention — San  Francisco,  Calif. 
June  15-19,  1925 

recommending  that  provisions  be  made 
in  the  code  requiring  the  grounding  of 
portable  appliances. 

The  question  of  rural  inspection  was 
discussed  at  some  length,  after  which 
it  was  decided  to  leave  the  details  of  a 
possible  solution  in  the  hands  of  the 
executive  committee. 

One  of  the  most  interesting  problems 
discussed  at  the  convention  was  that  of 
the  diversity  factor  or  the  demand  of 
heating  and  cooking  installations  with 
reference  to  the  installed  capacity. 
Data  were  presented  on  this  subject 
from  tests  which  have  been  conducted 
in  various  parts  of  the  country.  It 
was  shown  that  for  the  same  size  in- 

stallation a  different  demand  factor  ex- 
isted in  suburban  districts  as  compared 

to  the  city. 
A  lengthy  discussion  was  held  on  the 

attitude  of  the  association  on  domestic 
installations  which  would  have  more 
than  120  volts  to  ground. 

Various  methods  used  for  securing 
the  rewiring  of  old  jobs  without  resort- 

ing    to     actual     condemnation     were 

brought  out.  It  also  developed  that 
contractors  do  not  always  cooperate 
with  inspection  departments  in  seeing 
that  these  jobs  are  properly  installed, 
even  though  the  work  is  started. 

Efforts  are  to  be  made  to  secure 
greater  credits  from  the  Board  of  Fire 
Underwriters  when  the  electric  wiring 
is  up  to  certain  standards. 
Wattage  limitations  for  branch  cir- 

cuits and  single-pole  fusing  and  switch- 
ing were  also  discussed  at  the  meetings. 

The  following  officers  were  elected  to 
serve  for  one  year,  beginning  Aug.  1, 
1925:  President— R.  W.  Abright,  Long 
Beach;  vice-president — B.  C.  Hill, 
Oakland;  secretary-treasurer — C.  W. 
Mitchell,  San  Francisco.  The  executive 
committee  consists  of:  Active  members 
— H.  W.  Stitt,  Fresno,  and  H.  J.  Bickel, 
Martinez;  industrial  member — A.  E. 
Rowe,  San  Francisco;  associate  mem- 

ber— ^E.  J.  Crawford,  Fresno.  The  next 
meeting  will  be  held  in  Fresno  in 

September. 

Oakland  Electric  Qub  Installs  Officers 
for  Year. — The  installation  of  officers 
for  the  ensuing  year  recently  held  at  the 
Hotel  Oakland  was  the  occasion  of  one 
of  the  most  successful  meetings  of  the 
Oakland  Electric  Club.  L.  F.  Galbraith 
was  chairman  of  the  day.  B.  W.  Hill, 
supervising  electrical  inspector  for  the 
City  of  Oakland,  was  installed  as  presi- 

dent of  the  organization  with  fitting 
ceremonies.  He  outlined  the  policies  of 
his  administration  and  announced  com- 

mittee appointments.  S.  H.  Taylor,  sec- 
retary of  the  Pacific  Coast  Electrical 

Association,  was  a  guest  at  the  meeting 
and  told  something  of  the  convention  of 
the  National  Electric  Light  Association 
which  is  to  be  held  in  San  Francisco  in 

June. 

Jobbers  to  Meet  at  Santa  Barbara. — 
The  quarterly  meeting  of  the  Pacific 

Coast  Electrical  Supply  Jobbers'  Asso- ciation will  be  held  in  Santa  Barbara, 
Calif.,  May  7-9.  Headquarters  will  be 
established  at  the  Arlington  Hotel. 

Provo   Engineers   Elect    Officers. — F. 
W.  Deming,  city  engineer  of  Provo, 
Utah,  was  elected  president  of  the 
Provo  chapter  of  the  American  Associa- 

tion of  Engineers  at  its  annual  election 
held  on  March  29.  He  will  succeed  S.  P. 
Stewart.  J.  D.  Watson,  of  the  Columbia 

Steel  Corporation,  was  elected  vice- 
president,  and  Earl  Condor  was  re- 

elected secretary  and  treasurer.  Di- 
rectors named  were :  W.  L.  Whittemore, 

E.  A.  Jacob  and  J.  U.  Buchi.  Plans  for 
the  state  convention  of  the  American 
Association  of  Engineers  to  be  held  in 
Provo  May  2  were  discussed,  and  details 
are  being  arranged  by  the  officers  of 
the  chapter. 

California  Electrical  Bureau  Advisory 
Board  to  Meet. — The  April  meeting  of 
the  Advisory  Board  of  the  California 
Electrical  Bureau  will  be  held  at  the 

Palace  Hotel,  San  Francisco,  April  24- 
25.  Matters  pertaining  to  the  work 
being  done  by  the  Bureau  will  be  dis- 

cussed at  the  meeting. 

Pacific  Gas  and  Electric  Employees 
Meet  in  Sacramento. — Over  800  em- 

ployees of  the  Pacific  Gas  and  Electric 
Company  gathered  in  Sacramento  on 
March  26  to  attend  an  entertainment  ar- 

ranged by  the  street -car  division  of  the company. 
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C.  F.  Terrell,  formerly  superintendent 
of  light  and  power,  northern  district, 
Bellingham,  Wash.,  of  the  Puget  Sound 
Power  &  Light  Company,  Seattle,  has 
been  promoted  to  be  general  superin- 

tendent of  lighting  and  power  of  the  El 
Paso  Electric  Railway  Company,  El 
Paso,  Texas,  a  Stone  &  Webster  prop- 

erty. He  succeeds  J.  F.  McLaughlin, 
who   has    been    made    manager    of   the 

C.    F.    TERRELL 

Baton  Rouge  Electric  Company,  also 
operated  by  Stone  &  Webster,  Inc.  Mr. 
Terrell  has  been  associated  with  the 
latter  company  for  about  twenty  years, 
having  worked  in  a  power  plant  of  one 
of  its  properties  while  attending  col- 

lege. After  graduating  from  the  Uni- 
versity of  Washington  in  1910  as  elec- 

trical engineer,  he  entered  the  Stone  & 
Webster  organization  and  has  been  with 
it  ever  since.  Wliile  he  was  with  the 
Puget  Sound  Power  &  Light  Company 
in  Seattle  he  held  such  positions  as  sub- 

station operator,  load  dispatcher,  fore- 
man of  substations,  construction  en- 

gineer on  station  construction  and  sup- 
erintendent of  the  substation  depart- 

ment. Mr.  Terrell  was  transferred 
about  two  years  ago  to  Bellingham 
where,  in  addition  to  the  duties  of  his 
position,  he  found  time  to  be  an  active 
member  of  the  Rotary  Club  and  the 
Chamber  of  Commerce.  He  is  also  a 
member  of  the  American  Institute  of 
Electrical  Engineers.  He  is  a  native 
of  Illinois. 

W.  A.  White,  director  and  chairman 
of  the  finance  committee  of  the  Wash- 

ington Water  Power  Company,  Spokane, 
and  his  son,  H.  T.  White,  of  New  York, 
also  a  director  of  that  company,  were 
visitors  in  Spokane  recently  on  their 
annual  inspection  of  the  company  on 
behalf  of  Eastern  stockholders  and  in- 

vestors. D.  L.  Huntington,  president  of 
the  company,  accompanied  them  on 
their  return  to  New  York. 

E.  C.  Headrick,  representative  from 
the  Mountain  section  on  the  national 
executive  committee  of  the  Association 
of  Electragists,  and  a  prominent  Den- 

ver electragist,  is  attending  the  semi- 
annual meeting  of  the  committee  in 

New  York  City. 

F.  L.  Easton,  Rocky  Mountain  district 
representative  of  the  Economy  Fuse 
Company  and  a  member  of  the  advisory 
board  of  the  Denver  Electrical  Coopera- 

tive League,  has  been  elected  president 
of  the  Denver  Business  Men's  Art  Club. 

H.  H.  Daley,  for  many  years  asso- 
ciated with  the  Majestic  Electric  Ap- 

pliance Company,  San  Francisco,  has 
recently  returned  from  a  vacation  trip 
through  the  East  to  take  up  his  new 
duties  as  manager  of  sales  of  heaters 
and  lamps  for  the  Magnavox  Company 
of  Oakland. 

T.  S.  Wood,  formerly  in  charge  of 
switchboard  sales  and  engineering  at 
the  Atlanta  branch  of  the  Westing- 
house  Electric  &  Manufacturing  Com- 

pany, has  been  made  transformer  agent 
in  Oregon  and  Washington  for  the 
Packard  Electric  Company,  Warren, 
Ohio,  with  headquarters  in  Seattle. 
A.  C.  Cornell,  manager,  Western 

Electric  Company,  Denver,  has  been 
elected  a  member  of  the  board  of  di- 

rectors of  the  Denver  Athletic  Club  and 
appointed  as  a  member  of  the  finance 
committee  which  has  just  concluded  a 
successful  campaign  for  funds  with 
which  to  double  the  club  property. 

Dana  Pierce,  president  of  the  Under- 
writers' Laboratories,  was  a  recent 

visitor  on  the  Pacific  Coast  where  he 
spoke  at  many  meetings  of  electrical 

groups. 
H.  V.  Mooney  recently  moved  from 

San  Francisco  to  Portland,  where  he 
will  manufacture  Wesix  electric  pro- 

ducts under  license  from  W.  Wesley 
Hicks. 

N.  S.  Reeson,  electrical  engineer  in 
charge  of  the  factory  of  the  Gulf  Elec- 

tric Appliance  Company,  Tampa,  Fla., 
was  a  recent  visitor  in  San  Francisco. 
The  company  is  licensed  manufacturer 
of  Wesix  water  and  air  heaters  in  the 
southeastern  states,  and  Mr.  Reeson  is 
studying  manufacturing  methods  in  this city. 

F.  J.  Southerland,  formerly  new  busi- 
ness superintendent  of  West  Side  Di- 

vision of  the  Pacific  Gas  and  Electric 
Company,  Red  Bluff,  Calif.,  has  been 
transferred  to  the  general  office  of  the 
company  at  San  Francisco  as  competi- 

tive electric  salesman.  J.  D.  Kent  of 
the  sales  department  at  Marysville  suc- 

ceeds Mr.   Southerland. 

W.  C  Smith,  transformer  meter  spe- 
cialist, central  station  department,  San 

Francisco,  and  H.  T.  Plumb,  engineer. 
Salt  Lake  City  oifice,  were  among  the 
forty-three  General  Electric  Company 
employees  to  receive  Charles  A.  Coffin 
Foundation  awards  for  the  year  1924. 
The  former  won  the  award  for  recom- 

mending improvements  in  the  design  of 
transformers,  and  the  latter  for  his 
activity  in  rescue  work  during  the 
Castle  Gate  mine  disaster  in  Utah. 

J.  P.  Growdon,  formerly  in  charge  of 
all  design  on  the  Skagit  River  hydro- 

electric development  of  the  city  of 
Seattle,  recently  became  associated  with 
the  Aluminum  Company  of  America, 
Pittsburgh,  as  principal  assistant  to  J. 
W.  Rickey,  chief  hydraulic  engineer. 
Prior  to  his  connection  with  the  Skagit 
project,  Mr.  Growdon  was  connected 
with  The  Washington  Water  Power 
Company,  Spokane,  and  with  the  North- 

western Electric  Company,  Portland. 
R.  P.  Ingalls,  sales  manager  Simplex 

Electric  Heating  Company,  Cambridge, 
Mass.,  was  a  recent  visitor  to  San 
Francisco.  Mr.  Ingalls  is  making  a 
survey  of  business  conditions  on  the 
Pacific  Coast. 

A.  B.  Cayo,  for  many  years  in  the 
overhead  distribution  department  of  the 
Portland  Electric  Power  Company, 
Portland,  recently  has  been  appointed 
assistant  superintendent  in  that  de- 

partment. He  will  have  temporary 
charge  of  the  department  during  the 
absence  of  H.  R.  Wakeman,  superin- 

tendent, on  account  of  illness. 
D.  E.  Harris,  vice-president  and  man- 

ager of  sales.  Pacific  States  Electric 
Company,  San  Francisco,  has  left  for 
Portland,  Ore.,  on  a  general  trip 
through  the  Northwest  territory. 

H.  D.  Randall,  Rocky  Mountain  dis- 
trict manager  of  the  General  Electric 

Company  and  chairman  of  the  Electri- 
cal Cooperative  League  in  Denver,  was 

called  to  Groton,  Conn.,  by  the  sudden 
death  of  his  mother  early  in  March.  He 
will  remain  in  the  East  several  months. 

E.  M.  Breed,  sales  manager  for  the 
Pelton  Water  Wheel  Company,  San 
Francisco,  recently  returned  from  an 
extended  business  trip  to  the  East, 
where  he  visited  the  principal  cities  as 
well  as  some  of  the  outstanding  hydro- 

electric installations  in  that  part  of  the country. 

B.  C.  Hill,  supervising  electrical  in- 
spector of  Oakland,  Calif.,  recently  was 

installed  as  president  of  the  Oakland 
Electric  Club.  Mr.  Hill  entered  the 

electrical  industry  in  1893  as  an  ap- 
prentice with  the  California  Electric 

Light  Company,  which  later  became  the 
Edison  Electric  Light  Company,  and 
the"  San  Francisco  Gas  and  Electric 
Company,  the  predecessor  of  the  Pacific 
Gas  and  Electric  Company.  He  was 
with  that  company  for  seven  years. 
After  working  for  the  Union  Iron 
Works  during  1901,  he  became  asso- 

ciated with  the  Century  Electric  Con- 
struction    Company,     and     after     six 

months  was  made  assistant  superin- 
tendent. He  remained  with  that  firm 

until  1907,  and  during  four  years  of 
that  time  he  was  superintending  gov- 

ernment construction  work.  In  1907  he 
became  superintendent  of  the  Oakland 
branch  of  the  company.  A  year  later 
he  accepted  a  position  as  superintend- 

ent with  the  Kimball  Electric  Com- 
pany in  Oakland.  In  1911  he  took  the 

civil  service  examination  for  the  office 
of  supervising  inspector  of  Oakland, 
and  he  has  held  that  post  since  that 
date.  Mr.  Hill  recently  was  elected 
vice-president  of  the  California  Asso- 

ciation of  Electrical  Inspectors.  In  ad- 
dition he  is  a  member  of  the  Western 

Association   of  Electrical   Inspectors. 
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R.  D.  Hightshoe  and  H.  E.  Woodring 
recently  have  been  added  to  the  sales 
staff  of  the  Westinghouse  department 
of  the  Mine  &  Smelter  Supply  Company 
of  Denver. 

D.  T.  Lowe,  secretary,  Denver  Credit 
Association,  for  a  number  of  years,  has 
been  appointed  credit  manager  of  the 
EI  Paso  branch  of  the  Mine  &  Smelter 
Supply  Company. 

Frank  Thomas,  formerly  sales  man- 
ager. Grays  Harbor  Railway  &  Light 

Company ,  Aberdeen,  Wash.,  has  re- 
signed to  become  a  partner  in  the  elec- 

tric store  of  Phillips  &  Thomas  of  that 
city.  H.  G.  Kelsey  has  succeeded  Mr. 
Thomas. 

C.  E.  Devine,  formerly  of  the  Sumner 
Electric  Company,  Puyallup,  Wash.,  has 
sold  that  company  to  the  Parsons  Elec- 

tric Company  of  the  same  city.  Mr. 
Devine  has  signed  a  three-year  contract 
with  the  Peterburg  Power  &  Electric 
Company,  Petersburg,  Alaska,  to  be- 

come general  manager  of  its  hydro- 
electric plant. 

C.  A.  Pope,  advertising  manager  of 
the  Hendrie  &  Bolthoff  Manufacturing 
&  Supply  Company  in  Denver  for  a 
number  of  years,  has  resigned  to  be- 

come a  free  lance  advertising  special- 
ist. He  has  opened  offices  in  Denver 

and  will  continue  to  handle  his  former 
account  along  with  a  number  of  other 
electrical  accounts. 

J.  F.  McLaughlin,  for  the  past  three 
years  general  superintendent  of  light- 

ing and  power,  El  Paso  Electric  Rail- 
way Company,  El  Paso,  Texas,  has  been 

appointed  manager  of  the  Baton  Rouge 
Electric  Company,  Baton  Rouge,  La. 
He  succeeds  T.  P.  Walker,  who  has  been 
made  manager  of  the  El  Paso  com- 

pany. Both  properties  are  operated  by 
Stone    &   Webster,    Inc.,   in    whose    or- 

ganization Mr.  McLaughlin  has  held 
various  positions,  having  been  asso- 

ciated with  the  Blackstone  Valley  Elec- 
tric &  Gas  Company  of  Pawtucket  and 

Woonsocket,  R.  I.,  and  the  Eastern 
Texas  Electric  Company,  Beaumont, 
Texas.  Prior  to  his  affiliation  with  the 
EI  Paso  Electric  Railway  Company,  he 
was  connected  with  the  rate  investiga- 

tion department  of  the  Boston  office  of 
Stone  &  Webster.  While  in  El  Paso 
Mr.  McLaughlin  took  a  prominent  part 
in  civic  affairs.  He  was  president  of 
the  Toltec  Club,  vice-president  of  the 
Social  Club,  secretary  of  the  Country 
Club,  and  an  active  member  of  the 
Rotary  Club,  of  which  he  was  a  former 
director. 

J.  Barclay  Naugle,  formerly  con- 
nected witih  the  Kansas  City  office  of 

the  Naugle  Pole  &  Tie  Company,  was 
recently  in  San  Francisco  in  the  inter- 

ests of  his  firm.  Mr.  Naugle  in  future 
will  handle  Pacific  Coast  sales  and  will 
work  under  the  supervision  of  Walter 
M.  Leavitt,  Spokane  manager  for  the company. 

A.  C.  McMicken,  commercial  man- 
ager, Portland  Electric  Power  Com- 
pany, Portland,  has  been  elected  a  di- 
rector of  the  Portland  Advertising  Club. 

A.  E.  Wishon,  vice-president  and  gen- 
eral manager,  San  Joaquin  Light  & 

Power  Corporation  of  Fresno,  was  a  re- 
cent visitor  in   San  Francisco. 

K.  E.  Clark,  second  vice-president  and 
general  manager.  United  Electric  Com- 

pany, Canton,  Ohio,  manufacturers  of 
the  Ohio  vacuum  cleaner,  recently  vis- 

ited the  Pacific  Coast,  making  a  sur- 
vey of  local  conditions  and  establishing 

the  company's  new  Coast  distributors, 
the  Easy  Electric  Housekeeping  Cor- 

poration, of  which  W.  A.  Hawley  and 
Lee  Richards  are  the  principals. 

F.  E.  Smith,  San  Francisco  represen- 
tative of  the  Weston  Electrical  Instru-  ' ment     Corporation,    has     tendered    his 

resignation   after   thirty   years   of   ser- 
vice with  that  firm. 

W.  H.  Talbott  and  Carl  W.  Wiggins, 

superintendents  of  Electric  Meter  De- 
partment and  of  Electric  Production, 

respectively,  of  the  San  Diego  Consoli- 
dated Gas  &  Electric  Company,  were 

the  San  Diego  representatives  at  the 
recent  Technical  Section  meeting  of  the 
P.C.E.A.,  in  Fresno.  They  reported  an 
unusually  profitable  meeting. 

H.  B.  Burley,  representing  the  Boston 
Insulated  Wire  &  Cable  Company  of 

Boston,  spent  some  time  in  San  Fran- cisco recently. 
H.  F.  Vict,  from  1911  to  1913  in 

charge  of  a  branch  office  in  Denver  for 
the  Shelby  Electric  Company,  Shelby, 
Ohio,  and  until  recently  manager  of  the 
Chicago  district  for  the  Shelby  lamp 
division  of  the  National  Lamp  Works  of 
the  General  Electric  Company,  has  been 
made  general  manager  of  that  com- 

pany's newly  created  southwestern 
lamp  division. 

J.  P.  Davidson  recently  has  been  ap- 
pointed California  representative  of  the 

Estate  Stove  Company,  366  Post  Street, 
San  Francisco. 

Dr.  Thomas  Addison,  formerly  Pacific 
Coast  manager,  General  Electric  Com- 

pany, has  returned  to  San  Francisco 
after  a  protracted  European  tour. 

W.  H.  Kaemper,  San  Francisco  man- 
ager for  Listenwalter  &  Gough,  re- 
cently returned  from  a  business  trip  to 

Chicago. 

H.  B.  Brydon,  mechanical  engineer, 
Byllesby  Engineering  &  Management 
Corporation,  is  a  visitor  to  the  Pacific 
Coast  Byllesby  properties  in  connec- 

tion with  the  year's  construction  pro- 
grams.    He  was  recently  in  San  Diego. 

Sam  Gates,  district  manager  for  the 
southern  California  division  of  the  Gen- 

eral Electric  Company,  was  a  visitor  to 
San  Diego  early  in  April. 
W.  R.  Huttinger,  vice-president  of 

the  Electric  Power  Equipment  Corpor- 
ation of  Philadelphia,  is  touring  the 

Pacific  Coast  on  his  annual  two-months 
trip  in  the  interests  of  his  concern. 

F.  C.  .Tones,  treasurer  of  The  Okonite 
Company,  Passaic,  N.  J.,  recently  vis- 

ited the  Pacific  Coast,  making  a  survey 
of  business  conditions.  He  was  ac- 

companied by  J.  L.  Phillips,  Western 
manager  of  The  Okonite  Company. 

L.  L.  Nunn,  president  of  the  Tellu- 
ride  Power  Company,  Salt  Lake  City, 
Utah,  one  of  the  pioneers  in  the  de- 

velopment of  hydroelectric  power  in  the 
West,  and  a  philanthropist  noted  for 
his  educational  work,  died  April  2  in 
Los  Angeles.  He  was  72  years  of  age, 
and  until  the  past  few  years  had  been 
a  resident  of  Utah.  Mr.  Nunn  built 
one  of  the  early  high-tension  electric 

transmission  lines,  developing  a  trans- 
mission system  that  carried  40,000  volts 

from  his  plant  on  the  Provo  River  in 
Utah  to  the  mining  camp  of  Mercur, 
Utah.  He  achieved  international  recog- 

nition through  his  services  in  engineer- 
ing and  building  the  first  power  plant 

at  Niagara  Falls  for  the  Ontario  Power 
Company,  then  the  biggest  power  plant 
in  the  world.  In  pioneering  electrical 
development  in  Utah  and  Idaho  Mr. 
Nunn  built  plants  first  on  the  Provo 
and  Logan  Rivers,  and  later  at  Grace, 
Idaho,  on  the  Bear  River.  These  plants 
and  the  conservation  of  Beak  Lake  as  a 
storage  reservoir  were  the  nucleus  from 
which  has  been  developed  the  power 
which  now  is  supplied  to  a  large  part  of 
Utah  and  Idaho  by  the  Utah  Power  & 
Light  Company.  Other  plants  built  by 
Mr.  Nunn  were  at  Malad,  Idaho,  on  the 
Madison  River  in  Montana,  and  at 
Casper,  Wyo.  Trained  for  the  legal 
profession  at  Harvard  University  and 
in  German  universities,  Mr.  Nunn  be- 

came interested  in  hydroelectric  under- 
takings through  his  connection  with 

mining  operations  in  Telluride,  Colo., 
where  he  first  began  to  work  out  high- 
voltage  transmission.  There  being  at 
the  time  virtually  no  men  trained  for 
work  of  this  character,  Mr.  Nunn  be- 

gan the  educational  work  to  which  in 
later  years  he  devoted  a  great  deal  of 

attention  and  a  large  part  of  his  con- 
siderable fortune.  Through  organiza- 

tions formed  through  Mr.  Nunn's  ef- forts at  Telluride,  Colo.,  and  Deep 

Springs,  Calif.,  hundreds  of  men  have 
been  given  theoretical  and  practical  ex- 

perience in  power  work,  later  finishing 

their  training  at  Cornell  and  other  in- 
stitutions of  higher  learning. 
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Pittsburgh  Piping  &  Equipment  Com- 
pany, Pittsburgh,  Pa.,  has  announced 

recently  the  merger  of  its  company 
with  that  of  the  American  Foundry  & 
Construction  Company  of  Pittsburgh, 
continuing  to  operate  under  the  former 
name.  It  has  also  acquired  a  new 
plant,  which  was  completed  recently  and 
which  it  is  stated  will  give  unequaled 
manufacturing   and   shipping  facilities. 

Allied  Industries,  Inc.,  San  Francisco, 
has  been  appointed  Western  agents  for 
Van  Cleef  Brothers  of  Chicago.  They 
will  carry  a  complete  stock  of  "Dutch 
Brand"  products  for  the  Pacific  Coast demand. 

C.  M.  &  J.  C.  Lengel  of  the  West 
Coast  Agencies  have  announced  the 
moving  of  their  display  room  and  of- 

fices to  330  Winston  Street,  Los  An- 
geles. The  firm  specializes  in  whole- 

sale fixtures. 
General  Electric  Company,  Schenec- 

tady, N.  Y.,  has  announced  an  average 
reduction  of  10  per  cent  on  standard 
prices  of  types  of  polyphase  induction 
motors  in  sizes  from  1  to  15  hp.  and 
an  average  reduction  of  4  per  cent  in 
sizes  from   15   to   100  hp. 
Weston  Electrical  Instrument  Cor- 

poration, Newark,  N.  J.,  has  made  some 
changes  in  its  Pacific  Coast  sales  policy 
due  to  the  retirement  of  F.  E.  Smith, 

of  San  Francisco,  the  firm's  represen- 
tative for  about  thirty  years.  Under 

the  new  arrangements  three  distinct 
territorial  divisions  have  been  made 
with  sales  representatives  in  charge  of 
each.  In  the  north  the  Weston  cor- 

poration will  be  represented  by  the 
Western  Electric  Company  with  head- 

quarters in  Seattle;  the  San  Francisco 
territory,  extending  south  to  Fresno 
and  Bakersfield  and  across  to  the  state 
of  Nevada,  will  be  handled  by  J.  H. 
Southard  of  682  Mission  Street,  San 
Francisco;  while  the  southern  Califor- 

nia territory  and  Arizona  will  be  under 
the  sales  representation  of  the 

"Special  Service  Sales  Company,"  502 
Delta  Building,  Los  Angeles,  whose 
president  is  A.  A.  Barbera.  A  well 
equipped  and  adequate  repair  labora- 

tory will  be  conducted  in  San  Francisco 
at  682  Mission  Street  by  A.  Honey- 
church. 
The  Sandoval  Sales  Company  has 

opened  offices  at  115  Jessie  Street,  San 
Francisco,  and  will  act  as  manufac- 

turers' agents.  The  company  already has  the  exclusive  distribution  of  Wesix 
air  heaters,  water  heaters,  thermostats 
and  steam  boilers  for  northern  Califor- 

nia and  Nevada.  A  Los  Angeles  office 
is  to  be  opened  shortly  to  serve  as  a 
distribution  center  for  southern  Cali- 

fornia, Arizona  and  New  Mexico.  H.  E. 
Sandoval  is  president  and  manager  of 
the  new  company. 

Electric  Sales-Service  Company, 
Berkeley,  Calif.,  recently  has  issued 
a  new  booklet  describing  its  various 
types  of  electric  air  heaters  for  homes, 
offices  and  apartments.  These  heaters 
are  known   as   Therm-Elect. 

Roller-Smith  Company,  New  York, 
recently  has  issued  Bulletin  No.  530, 
containing  data  concerning  two  new 
circuit  breaksr  which  it  is  introducing. 

Master  Electric  Company,  motor 
manufacturers  of  Dayton,  Ohio,  re- 

cently have  purchased  a  three-story 
modem  concrete  factory  building,  four 
smaller  auxiliary  factory  buildings  and 
a  strip  of  land  adjoining  to  allow  for 
future  expansions.  The  new  plant  was 
formerly  the  property  of  the  Davis 
Sewing  Machine   Company. 
Waage  Electric  Company,  Chicago,  is 

making  an  interchangeable  single-heat 
cord  set  under  the  name  "Connectail," which  it  claims  fits  most  makes  of 
single-heat  irons. 

Robbins  &  Myers  Company,  Spring- 
field, Ohio,  has  added  a  new  feature  to 

its  line  for  1925,  known  as  the  10-in. 
induction   type   oscillating   fan. 
Shepard  Electric  Crane  &  Hoist 

Company,  Montour  Falls,  N.  Y.,  recently 
has  issued  a  comprehensive,  fully  illus- 

trated catalog.  It  is  descriptive  of  the 
floor-operated  electric  hoists  made  by 
the  company,  and  gives  complete  in- 

formation regarding  capacities,  heights 
of  lifts  and  prices. 

Westinghouse  Electric  &  Manufactur- 
ing Company,  East  Pittsburgh,  has  an- 

nounced the  release  of  a  new  publica- 
tion describing  its  line  of  theater 

lighting  control  equipment  and  announc- 
ing ^^s  multi-preset  board,  a  new  West- 

inghouse development  which  should  be 
of  especial  interest  to  the  theatrical industry. 

The  Monitor  Controller  Company, 
Baltimore,  has  issued  recently  Bulletin 
No.  67,  describing  the  Monitor  edge- 
wound  resistor.  This  device  is  for 
heavy  duty  service  and  is  said  to  pos- 

sess a  number  of  advantages,  which 
are  fully  explained  in  the  bulletin  just 
issued. 

Century  Electric  Company,  St.  Louis, 
in  its  Bulletin  No.  37,  fully  describes  its 
complete  line  of  electric  fans.  The 
booklet  is  well  illustrated  and  contains 
much  instructive  information  on  fans. 

Waage  Electric  Company,  Los  An- 
geles, is  making  an  interchangeable 

reflector  heater  element  called  the  "Re- 
placeall,"  which  it  is  claimed  fits  most 
makes  of  reflector-type  heaters  with 
standard  sockets,  all  that  is  necessary  to 
replace  the  burned-out  element  being  to 
unscrew  the  old  element  and  screw- 
in  the  Waage  Replaceall. 

Truscon  Steel  Company,  Yoimgstown, 
Ohio,  recently  has  put  on  the  market  a 
new  steel  pole,  fabricated  from  copper 
steel,  that  contains  new  features  in  de- 

sign, tending  to  reduce  manufacturings 
costs,  according  to  the  announcement. 
Mercury  Manufacturing  Company, 

Chicago,  has  issued  Bulletin  MlOO  on- 
its  "Trackless  Train."  The  bulletin  is 
well  illustrated  and  descriptive  of  all 
the  interesting  features  and  advantages- 
of  the  device. 

Kingsbury  Machine  Works  of  Phila- 
delphia and  San  Francisco  has  an- 
nounced Bulletin  E,  containing  the  lat- 

est information  of  the  Kingsbury  thrust 
bearings. 

Ohio  Brass  Company,  Mansfield,  Ohio, 

has  issued  a  new  pamphlet  describing- 
its  new  0-B  trolley  base.  Capacity  for 
the  heaviest  freight  service,  yet  com- 

pactness and  flexibility  for  the  light- 
weight one-man  cars,  are  among  the- 

advantages  claimed. 
Everhot  Electric  &  Manufacturing: 

Company,  Los  Angeles,  has  issued  re- 
cently a  manual  in  the  interests  of  its 

electric  water  heaters  and  electric- 
heaters,  that  is  now  available  for  dis- 

tribution to  anyone  interested. 
F.  W.  Wakefield  Brass  Company,  Ver- 

milion, Ohio,  has  announced  a  new  type- 
of  fixture  which  attaches  to  any  ceiling- 
fan  and  gives  safe  support  to  lamp  and 
globe.  It  is  described  in  the  new  Wake- 

field data  sheets  now  ready  for  distri- 
bution. 
Sangamo  Electric  Company,  Spring- 

field, 111.,  recently  has  developed  a 
three-element,  three-phase  motor  for 
accurate  metering  on  four-wire,  three- 
phase  circuits  where  both  .  unbalanced 
voltages  and  currents  are  likely  to- exist. 

Bakelite  Corporation,  New  York  City, 
recently  has  announced  the  publication 
of  a  series  of  bulletins  containing  in- 

formation on  the  use  of  Bakelite. 

The  West  shines  even  at  a  district  sales  managers'  conference  held  at  such  far  eastern  points 
as  Hartford,  Conn.  Just  look  at  the  Smiles  Club  representative,  George  A.  Gray  of  George  A.  Gray 
Company,  San  Francisco  -who  is  in  the  second  row  at  the  right  just  under  the  porch  light.  Mr. 
Gray  went  East  recently  to  gather  latest  information  regarding  one  of  his  lines  at  the  sales 
conference  of  the  American  Wiremold  Company,  held  at  Hartford,  March  3-6.  D.  Hayes  Murphy, 
president  of   the   manufacturing   company   is   standing   in   the   front   row    on   Mrs.   Murphy's    right. 
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Two  and  three-quarter  millions  of 
Sangamo  Type  H  Watthour  Meters 

have  been  sold 

For  over  ten  years  the  Sangamo  Type  H 

Alternating-current  Watthour  Meter  has 
remained  unchanged  in  basic  design. 

That  this  remarkable  meter,  without  a 

single  basic  change,  has  steadily  gained 
in  the  favor  of  the  electrical  industry,  is 

proof  that  the  improvements  in  meter 
design  introduced  over  ten  years  ago  in  the 

Sangamo  Type  H  Meter  v^ere  of  fundamen- 
tal  importance  to  watthour-meter  practice. 

The  fact  that  more  than  two  and  three- 

quarter  millions  of  Sangamo  Type  H  Watt- 
hour Meters  have  been  sold  to  date,  merely 

confirms  this  proof  of  the  inherent  superior- 
ity of  Sangamo  Type  H  Watthour  Meters. 
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An  Admonition  and 
Some  Advice 

\TL /ITH  the  convention  of  the  National 

^^  Electric  Light  Association  six  weeks 
ahead,  the  hotel  committee  has  received  in 
excess  of  one  thousand  registrations.  By  far 
the  greatest  majority  of  these  are  from  the 
East,  which  inclines  us  to  issue  a  word  of 
warning  and  a  challenge  to  men  in  the  elec- 

trical fraternity  in  the  West. 

The  forty-eighth  convention  of  the 
N.E.L.A.  is  the  most  important  thing  that 
has  happened  in  the  West  electrically  in  the 
past  five  years.  For  this  reason  it  is  highly 

important  that  the  West  itself  be  one  hun- 
dred per  cent  represented  at  the  meetings. 

The  industry  in  this  section  has  a  message 
that  it  must  give  to  the  Eastern  visitors.  It 
will  also  profit  from  the  message  which  the 
Easterners  themselves  will  bring.  Aside  from 
this  the  West  is  the  host  at  this  gathering, 
and  as  such  it  must  be  on  hand  in  force. 

Expectations  are  that  the  convention  will 
be  attended  by  four  or  five  thousand  leaders 
in  the  industry,  over  half  of  whom  will  be 
from  east  of  the  Rocky  Mountains.  These  are 
the  men  who  have  sent  in  their  hotel  reser- 

vations. Western  men  should  have  settled  in 

their  own  minds  whether  or  not  they  Can  at- 
tend the  convention.  The  hotel  committee 

urges  that  they  make  this  decision  final  by 
sending  in  their  reservations.  While  space  in 
three  or  four  leading  hotels  in  the  city  will 
be  consumed  largely  in  accommodating  the 
Eastern  visitors,  there  are  many  hotels  in  the 

city  just  as  modern  and  just  as  comfortable. 
Those  in  charge  of  the  convention  want  no 

one  to  stay  away  through  fear  of  not  being 
accommodated.  Send  in  your  reservations 
at  once.  You  may  rest  assured  that  you  will 
be  accorded  the  best  the  city  can  provide. 
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EXPENDED  FOR  GROWING  UTILITIES 

$100,000,000  a  Year  Backed  by 
Stone  &  Webster  Experience 

Pioneers  for  35  Years 

UBLIC  UTILITIES  are  successfully 
meeting  a  huge  and  fast-growing 
demand  for  electric  light,  power  and 
transportation.  Practically  as  old  as 
the  industry  itself,  the  Stone  & 
Webster  organization  has  kept  even 

pace   with    the    extraordinary  expansion    of   the 
utilities  for  thirty-five  years. 

Expenditures  $100,000,000  Yearly 

Over  ̂ 100,000,000  yearly  is  expended  through 
the  Stone  8C  Webster  organization  for  public  utilities 
construction,  maintenance  and  operation.  These 
activities  extend  into  nearly  every  important  state. 
The  home  office  directing  the  financing,  construc- 

tion and  operation  of  properties  numbers  1500 
people  and  occupies  three  acres  of  offices. 

Operating  Managers  for  60  Companies 

Stone  &  Webster  provides  operating  manage- 
ment for  sixty  separate  public  utility  corporations. 

The  record  of  these  properties  is  an  accurate 
measure  of  Stone  8C  Webster  operating,  engineer- 

ing and  financial  skill. 

Duritig  the  war  the  strength  and  soundness  of 
the  utilities  was  severely  tested.  The  Stone  8C 
Webster  companies  achieved  notable  results  in 
maintaining  both  their  physical  condition  and 
their  record  of  dividends. 

The  Charles  A.  Coffin  Medal — awarded  to  the 

company  contributing  most  to  the  development 
of  electric  transportation — was  won  last  year  by  a 
Stone  dC  Webster  property. 

Stone  8C  Webster  service  is  in  demand  the 

country  over.     These  facts  show  its  value. 

Construction  2^  Million  Horse  Power 

Reports  on  $5,500,000,000 

Stone  8C  Webster  has  examined  and  appraised 

properties  to  the  total  value  of  five  and  one -half 
billion  dollars,  including  many  of  the  country's 
foremost  public  utilities. 

Its  construction  of  power  stations  aggregates 
2,250,000  horse  power.  The  systems  fed  wholly 
or  in  part  by  these  stations  serve  a  population  of 

15,000,000 — twice  the  population  of  New  England. 
This  includes  7,000,000  served  by  systems  receiv- 

ing power  from  Stone  8C  Webster-built  hydro- 
electric plants. 

Power  construction  work  in  progress  is  a  half 
million  horse  power.  Three-quarters  is  for  old 
customers  who  have  learned  that  Stone  8C  Webster- 

built  stations  pay  dividends.  This  is  because  of 
the  economy  for  which  they  are  famous,  and  also 
because  Stone  8C  Webster  knowledge  based  on  act- 

ual experience  of  operating  sixty  widely-distributed 
utilities  is  available  for  extending  old  systems  or 

planning  new  ones. 

For  Investors 

The  Securities  Division  of  Stone  8C  Webster 

rounds  out  and  completes  the  organization's  intimate 
contact  with  the  public  utilities  industry.  Through 

its  operations  in  financing  properties  and  handling 

their  securities  it  provides  thousands  of  individuals 

and  institutions  with  favorable  opportunities  to  in- 

vest their  funds  in  electric  light,  power  and  trmis- 

portation — fundamental  necessities  of  modem  life. 

STONE  &  WEBSTER 
INCORPORATED 

NEW  YORK:  120  Broadway 

SAN  FRANCISCO:  Holbrook  Bldg. 

CHICAGO:  38  South  Dearborn  Street 

PHILADELPHIA:  Real  Estate  Trust  Bldg. 
BOSTON:  147  Milk  Street 
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EDITORIAL 

The  Electragist's  Policy 
of  Distribution 

Ci'  I  'HAT  there  may  be  no  question  concerning  the -'■  attitude  of  the  Association  of  Electragists, 
International,  your  executive  committee  on  March 
17  unanimously  agreed  that  the  only  trade  policy 
that  can  be  justified  as  economically  sound  is  that 
the  distribution  of  electrical  merchandise  should  be 
from  manufacturer  through  jobber  to  contractor  and 
dealer  to  consumer." 

These  are  the  words  of  Joseph  A.  Fowler,  presi- 
dent of  the  Association  of  Electragists,  International, 

and  voice  the  judgment  of  the  executive  committee 
as  expressed  by  resolution  on  the  date  above  written. 

There  can  be  no  question  as  to  the  soundness  of 
this  policy,  nor  can  there  be  any  question  as  to  the 
desirability  of  having  a  definite  statement  as  to  that 
policy,  clear,  concise  and  to  the  point.  It  is  axio- 

matic that  before  one  may  proceed  to  the  solution  of 
a  problem  it  is  essential  first  to  state  the  hypo- 

thesis. Here,  then,  is  the  hypothesis.  Now  comes 
the  problem — how  may  this  trade  policy  be  made 
effective  ? 

There  are  some  manufacturers  who  sell  direct  to 
consumers,  some  jobbers  who  do  the  same.  There 

is  the  so-called  "courtesy"  discount,  and  many  other 
trade  evils  that  have  sprung  up  like  weeds  in  the 
garden  of  the  electrical  industry  to  the  disadvantage 
of  the  distribution  structure  and  the  creation  therein 
of  a  condition  of  disorderliness  that  makes  for 
irresponsibility  and  unsatisfactory  service  to  the 
consumer. 

It  is  idle  to  preach  abstract  business  morality. 
Reform  of  bad  practices  must  be  brought  about 

through  contact  with  the  pocket  nerve.  The  task' that  lies  before  the  industry  consists  in  translating 
the  policy  outlined  by  Mr.  Fowler  into  terms  of  its 
beneficial  effect  upon  the  pockets  of  those  who  abide 
by  its  provisions.  If  the  manufacturer,  or  jobber 
or  contractor-dealer  can  be  shown  that  every  time 
he  attempts  to  by-pass  the  established  channels  of 
distribution  he  is  sacrificing  his  own  interests  and 
those  of  his  fellows  for  the  sake  of  a  temporary  ad- 

vantage, there  is  a  new  era  ahead  of  the  electrical 
industry. 

The  first  step,  so  far  as  the  West  is  concerned, 
would  appear  to  be  the  passage  of  resolutions  indors- 

ing the  Electragists'  trade  policy  by  electrical  or- 
ganizations wherever  possible,  and  the  distribution 

of  such  resolutions  among  the  membership.  The 
California  Electrical  Bureau,  the  Pacific  Coast  Elec- 

trical Association,  the  Pacific  Coast  Jobbers'  Asso- 
ciation, and  the  various  electric  leagues  and  clubs 

might  well  make  this  a  part  of  their  order  of  busi- 
ness at  forthcoming  meetings.  Such  resolutions  as 

expressions  of  the  organized  electrical  industry 
should  go  far  toward  bringing  about  an  intelligent 
conception  on  the  part  of  the  individual  that  his  best 
interests  would  be  served  by  a  conscientious  ad- 

herence to  this  policy. 
However,  there  is  another  angle  to  the  question. 

The  Pacific  Coast  probably  approaches  more  closely 
to  the  actual  practice  of  this  policy  than  any  other 
section  of  the  country  for  several  reasons.  We  are 
located  geographically  a  long  way  from  the  great 
manufacturing  centers,  and  our  metropolitan  dis- 

tricts are  fewer  in  number.  This  lessens  to  a 
marked  degree  the  problems  of  close  contact  among 
the  various  branches  of  the  industry.  There  is  a 
peculiar  bond  of  craft  fellowship  which  permeates 
the  whole  industry,  and,  as  friendship  is  the  greatest 
eliminator  of  business  friction,  we  are  in  a  much 
happier  position  than  some  other  parts  of  the country. 

The  industry  must  not  pat  itself  on  the  back,  how- 

ever, and  say,  "We  should  worry  about  the  other 
fellow's  problems."  The  gap  between  the  East  and 
the  West  is  slowly  but  surely  closing.  Great  mergers 
are  taking  place,  and  Eastern  capital  is  looking  to 
the  Pacific  Coast  as  a  favorable  place  for  invest- 

ments. As  more  and  more  Eastern  capital  comes  in, 
there  must  come  a  better  understanding  of  common 
problems  and  a  closer  bond  of  fellowship  and 
cooperation. 

In  backing  up  the  Electragists  on  their  policy  of 
distribution  the  West  is  afforded  an  opportunity  of 

dropping  its  self-sufficient  attitude,  and  through  its 
contacts  with  our  national  organizations  to  bring  to 
bear  its  combined  thought  and  influence  to  the  end 

that  rather  than  a  group  of  separate  units  the  elec- 
trical industry  may  take  its  place  as  the  greatest  in 

the  country. 
This  is  a  task  worthy  of  the  metal  of  our  best 

thinkers  and  hardest  workers.  The  West  always 
has  been  to  the  forefront  in  electrical  developments. 
Is  there  any  reason  why  it  should  not  take  the  lead 
in  an  endeavor  to  bring  about  a  closer  understanding 

nationally  among  the  various  branches  of  the  in- 
dustry? And  this  not  for  personal  glorification  and 

not  alone  for  the  benefit  of  other  parts  of  the  coun- 
try, but  for  the  continued  security  and  improved 

conditions  of  the  happy  business  relationships  we 
enjoy  today. 
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For  Utility  Executives 
of  the  Northwest 

AMONG  the  comments  made  on  the  successful 
meeting  of  the  Technical  Section  of  the  North- 

west Electric  Light  and  Power  Association  recently 
held  at  Spokane  was  one  to  the  effect  that  if  the 
executives  of  the  member  companies  realized  more 
fully  the  value  to  the  companies  of  the  work  un- 

dertaken by  this  important  section,  more  time  could 
be  obtained  to  hold  such  a  meeting  and  a  greater 
good  would  result  from  a  more  complete  discussion 
of  the  subjects  presented.  This  thought  was  voiced 
in  the  meeting,  and  while  we  do  not  aspire  to  the 
self-appointed  task  of  mentor  in  the  circumstance, 
nevertheless  we  do  not  refrain  from  comment. 

The  record  attendance  of  120  delegates  and  visi- 
tors, or  an  increase  of  38  per  cent  over  the  attend- 

ance at  last  year's  meeting,  which  was  the  first  of  its 
kind,  speaks  volumes  for  the  prestige  that  the  meet- 

ing has  attained  in  one  year.  When  it  is  realized 
that  many  of  those  attending  were  not,  strictly 
speaking,  participants,  but  rather  were  interested 
listeners  from  some  branch  or  other  of  the  electrical 
industry,  eager  to  learn,  anxious  to  keep  pace  with 
the  latest  engineering  thought  as  developed  by  cen- 

tral-station practice,  that  statement  becomes  the 
more  convincing. 

A  resume  of  the  proceedings  of  this  meeting  is  pub- 
lished elsewhere  in  this  issue.  We  challenge  to  a  cur- 

sory perusal  of  this  resume  those  who  may  claim  to 
have  little  interest  in  technical  affairs,  those  who  per- 

haps may  think  of  the  engineer  as  a  necessary  evil. 
We  ask  them  to  note  how  many  references  are  made 
to  the  relation  of  the  work  of  the  Technical  Section 
to  other  sections  perhaps  thought  to  be  more 
important.  We  invite  attention  to  the  volume  of 
pure  and  unadulterated  economics  delved  into  by  the 
participants  in  the  discussions — the  dollar-and-cents 
application  of  technical  theory  to  the  practical  job 
of  operating  a  power  system.  If  there  was  one  sub- 

ject among  those  presented  that  did  not  contribute 
much  to  the  wealth  of  knowledge  demanded  of  those 
entrusted  with  the  job  of  keeping  down  investment 
or  maintenance  or  operation  costs,  of  operating  effi- 

ciently and  safely  any  part  of  the  system,  of  giving 
satisfactory  service  to  customers,  then  our  judg- 

ment is  wrong.  If  any  such  man  came  away  from 
that  meeting  without  having  sensed  the  opportunity 
to  make  himself  a  better  man  in  his  job,  then  this 
editorial  is  idle  chatter  and  we  have  wasted  space. 

Electricity  Finds  a  New 

Use  in  the  Food  Industry 

"V^ /ORD  has  been  received  from  Melbourne,  Aus- 
^^  tralia,  that  electricity  is  being  successfully 
employed  for  defrosting  meat.  Frozen  carcasses 
taken  from  cold  storage  warehouses  at  temperatures 
of  5  deg.  F.  are  raised  to  40  deg.  F.  in  a  very  few 
minutes  as  a  result  of  the  new  process.  The  system 
employed  is  exceedingly  simple.  Current  is  passed 
through  the  carcass  by  means  of  steel  electrodes  at 
the  head  and  tail.  When  the  temperature  reaches  40 
deg.  the  current  automatically  is  shut  off.    The  con- 

dition of  the  meat  after  defrosting  is  said  to  be 
almost  perfect,  the  meat  being  similar  in  appearance 
to  freshly  killed  carcasses,  with  no  trace  of  sweat  or 
flabbiness.  With  the  processes  formerly  employed 
the  time  required  to  defrost  a  carcass  ranged  from 
seven  to  thirteen  hours,  depending  upon  the  animal 
in  question.  The  meat  also  showed  traces  of  having 
been  kept  in  cold  storage,  notably  in  its  flabbiness 
and  sweaty  appearance. 

This  announcement  adds  one  more  application  of 
electricity  to  the  long  list  of  its  uses  in  the  prepara- 

tion of  food  products.  It  already  furnishes  motive 
power  for  operating  precooling  and  refrigerating 
plants.  It  is  being  employed  successfully  in  the  de- 

hydration of  fruits,  nuts,  vegetables  and  even  eggs. 
There  are  few  processes  in  the  growing,  harvesting, 
preserving  and  preparation  of  the  food  we  eat  that 
electricity  does  not  enter  into.  As  time  goes  on 
there  will  be  other  even  more  important  applica- 

tions of  electric  energy  in  the  food  industries. 

Success  of  June  Bride  Campaign 
Rests  with  the  Industry 

THE  California  Electrical  Bureau  has  perfected 
plans  for  a  bigger  and  better  June  Bride  electric 

appliance  campaign  for  1925.  On  another  page  of 

this  issue  the  details  for  this  year's  sales  drive  are 
outlined.  There  are  several  radical  changes.  In- 

stead of  a  June  Bride  Week,  the  campaign  will  con- 
tinue over  a  period  of  six  weeks  so  that  the  industry 

may  capitalize  to  the  fullest  extent  upon  the  custom 
of  presenting  the  June  bride  with  suitable  wedding 

gifts. The  importance  of  this  campaign  to  the  industry 
cannot  be  overemphasized.  Such  an  opportunity  for 
increasing  appliance  sales  comes  but  twice  each  year, 
at  Christmas  and  in  June. 

It  is  the  duty  of  the  industry  to  see  that  the  cam- 
paign is  successful.  The  Electrical  Bureau  can  only 

initiate  such  movements.  It  cannot  be  responsible 
for  their  success.  It  prepares  and  distributes  the 
sales  and  window  display  material.  The  burden  of 
using  the  material  to  greatest  advantage  rests  with 
the  jobber,  the  contractor-dealer  and  the  appliance 
shop.  The  Bureau  writes  the  play  and  furnishes  the 

"props."    The  industry  must  furnish  the  actors. 

A  Mistake  or 
A  Challenge 

MUCH  talk  is  devoted  to  truth  in  advertising,  and 
one  of  the  chief  reasons  for  the  existence  of 

the  Better  Business  Bureau  is  to  see  that  merchants 

do  not  make  untruthful  or  misleading  statements  re- 
garding their  products  through  the  public  press. 

Occasionally,  however,  unwitting  misrepresentations 

appear  in  advertising  copy  in  spite  of  all  precautions. 
The  accompanying  advertisement  is  an  example  of 
the  misguided  efforts  of  an  ignorant  copy  writer. 

The  advertisement  itself  is  one  of  a  series  being 
run  in  the  newspapers  of  a  large  Western  city  by  a 

wholesale  grocery.  When  the  attention  of  the  ad- 
vertising agency  which  prepared  the  copy  was  called 
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to  the  obvious  mistakes,  error  was  admitted  in  the 
case  of  the  hybrid  percolator  but  not  in  the  case  of 
the  (in)  convenience  outlet.  The  agency  claimed  that 
85  per  cent  of  the  women  using  electric  percolators 
connect  them  in  this  fashion  and  that  only  three  out 
of  ten  coffee  utensils  are  electric.  Under  the  cir- 

cumstances they  held  that  to  present  an  illustration 
depicting  the  housewife  in  any  other  pose  would  be 
misrepresentation. 

If  the  statements  of  the  advertising  agency  are' 
correct,  then  the  electrical  industry  is  at  fault.  If 
not,  then  the  advertisement  is  an  excellent  sales  ar- 

gument for  the  contractor-dealer  or  central  station 
engaged  in  selling  better  wiring  and  more  conven- 

ItsQualttgtnakes 
it  economical! 

6\'h:<^^atar  ̂ f^torui' 

S  COFFEE 

.^feii^ 

per  pound! 

'^f^EE 

ience  outlets.  At  any  rate  we  feel  that  the  adver- 
tiser in  this  particular  case  has  not  kept  the  stand- 

ard of  his  illustration  up  to  the  quality  of  the  pro- 
duct he  is  advertising.  Let  the  electrical  industry 

cooperate  with  other  industries  to  prevent  such  mis- 
takes from  recurring. 

DISCUSSION 

Los  Angeles  Electric  Club  Pays  Tribute  to  the 
Memory  of  J.  A.  Lighthipe 

To  the  Editor: 

Sir — ^The  Electric  Club  of  Los  Angeles  had  planned 
to  have  the  late  James  A.  Lighthipe  conduct  one  of 
its  meetings  in  the  near  future.  Failing  in  the 
realization  of  these  plans,  they  devoted  a  large  part 
of  the  regular  meeting  of  April  20  to  a  review  of  the 
contributions  of  Mr.  Lighthipe  to  the  engineering  ad- 

vancement of  the  electrical  industry.  Comments 

brought  forth  at  this  meeting  showed  the  deep  feel- 
ing held  for  him  by  all  of  his  former  associates  and 

acquaintances. 
Of  all  of  the  tributes  which  have  been  paid  to  Mr. 

Lighthipe,  I  believe  that  the  following,  which  ap- 

peared in  the  April  20  issue  of  "Sparks,"  the  official 
organ  of  the  Electric  Club,  is  the  most  appropriate : 

James  Alfred  Lighthipe 

AN    APPRECIATION 

"It  is  easy  in  the  world  to  live  after  the  world's  opinions;  it 
is  easy  in  solitude  to  live  after  our  own;  but  the  great  man  is 
he  who  in  the  midst  of  the  crowd  keeps  with  perfect  sweetness 

the  independence  of  solitude." 
Such  a  man  has  passed  from  our  midst.  He  will  be  missed 

sincerely  by  all  true  men.  He  was  a  rare  combination  of 
scientist  and  practical  engineer — a  pioneer  with  the  thoughts 
of  an  idealist,  yet  never  losing  sight  of  the  practical  considera- 

tions of  his  profession. 
But  it  was  the  kindly  humanity  of  the  man  that  lent  to  the 

charm  of  his  personality.  He  was  unspoiled  by  honors  that 
were  accorded  to  him  and  he  enjoyed  the  successes  of  his 
fellowmen  even  more  than  his  own.  His  character  and  good- 

ness still  live  with  us. 

"There  was — there  is  no  stronger,  manlier  man." 
H.  E.  BARDEN, 

Southern  California  Edison  Company. 
Los  Angeles,  April  22,  1925. 

Reader    Contends    Engineers    Have    Equal 
Chance  with  Lawyers  as  Executives 

To  the  Editor: 

Sir — After  perusal  of  the  editorial  in  the  April  1 
issue  entitled  "Specialization  and  the  Executive  of 
the  Future"  it  seems  to  me  that  it  would  be  impos- 

sible for  engineers  to  finish  its  reading  without  say- 

ing to  themselves,  "Oh,  what's  the  use,"  or  words 
to  that  effect.  To  those  who  may  have  been  so 
tempted  I  would  like  to  say  for  their  consolation  that 
there  are  striking  cases  in  recent  history  where 
executives  were  not  trained  to  be  lawyers  at  college. 

I  have  in  mind  the  case  of  Eugene  G.  Grace,  presi- 
dent of  the  Bethlehem  Steel  Corporation,  whom  I 

have  the  pleasure  of  calling  classmate  and  friend. 
Mr.  Grace  graduated  from  Lehigh  University,  Beth- 

lehem, Pa.,  as  an  electrical  engineer,  and  I  remember 
the  day  we  received  our  sheepskins  I  said  to  him, 

"Gene,  have  you  a  job  yet?"  and  he  replied,  "No,  and 
I  don't  know  just  where  to  look  for  one."  A  few  days 
after  this  I  heard  he  had  accepted  a  position  with 
the  Bethlehem  Steel  Corporation  in  their  electrical 
department,  such  as  it  was  in  the  early  years  of  this 
century.  Five  years  later,  when  we  met  at  a  class 
reunion,  he  was  general  superintendent,  at  the  ten- 
year  reunion  he  was  general  manager,  and  after 
twelve  years  was  president  of  that  corporation,  and  I 
have  it  straight  the  end  is  not  yet.  Mr.  Schwab 
must  have  confidence  in  engineering  training. 

Mr.  Grace  was  an  honor  man  in  my  class — not 
only  in  his  studies  but  in  every  activity  of  college. 
Among  other  things  he  featured  baseball  through 
his  entire  four  years  and  was  captain  of  the  varsity 
team  three  years.  I  am  sure  that  every  one  of  his 
classmates  is  proud  and  happy  to  see  him  so  suc- 
cessful. 

If  any  budding  engineer  can  take  hope  from  this 
biography  I  will  feel  I  have  contributed  something 
to  their  salvation  and  peace  of  mind. 

CHAS.  M.  MASSON, 
Southern  California  Edison  Company. 

Los  Angeles,  Calif. 
April  13,  1925. 
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The  White  Bluffs-Hanford  Land 
Settlement  Experiment 

By  H.  W.  Cooper 
District  Manager,    Pacific   Power   &   Light    Company,   Pasco,    Wash. 

LAND  settlement  schemes,  involving 
state  OT  district  financial  aid  in  de- 

velopment, have  met  with  varying  degrees 
of  success.  One  of  the  newest  of  such 

schemes  in  the  Northwest  is  described  by 

a  man  whose  company  had  much  to  do 

with  the  solution  of  the  irrigation  problem 

involved.  Incidentally  the  project  bids 

fair  to  be  altogether  successful. 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^^ 

Y  an  act  of  the  legis- 
(lature  of  the  State  of 
Washington  in  1919, 

and  a  subsequent  revision 
of  the  act,  an  appropriation 
of  approximately  $500,000 
was  made  from  the  recla- 

mation revolving  fund  for 
land  settlement  for  the  pur- 

pose of  acquiring,  develop- 
ing and  settling  the  White 

Bluffs-Hanford  Land  Set- 
tlement Project.  This  pro- 

ject had  a  double  purpose: 
first,  to  reclaim  arid  lands, 
and  second,  to  extend  credit 
and  opportunity  to  war  veterans  of  the  state.  By 
the  reclamation  of  its  arid  lands  the  state  not  only 

lays  the  foundation  for  increasing  its  industrial  pop- 
ulation, but  also  enhances  the  value  of  its  natural 

resources,  and  in  searching  for  an  equitable  com- 
pensation for  the  war  veteran  the  idea  of  helping 

him  to  become  self-supporting  on  his  own  land  was 

carried  out  through  this  plan  of  "Soldier  Set- 
tlement." 

Location  of  Project  and  Conditions 
of  Settlement 

In  selecting  a  site  for  this  project  the  state  chose 
some  land  between  White  Bluffs  and  Hanford,  Wash., 
on  the  Columbia  River  about  50  miles  north  of  Pasco 

and  20  miles  east  of  Priest  Rapids.  Here  the  unim- 
proved land  is  comparatively  cheap,  the  soil  is  such 

that  a  variety  of  crops  can  be  raised  successfully 

with  the  aid  of  water,  and  abundant  water  is  avail- 
able in  most  spots  a  short  distance  below  the  surface 

of  the  ground.  In  this  general  district,  the  state  in 

1922,  under  the  provisions  of  the  original  act,  ac- 
quired by  purchase  1,160  acres,  dividing  this  land 

into  58  tracts  of  20  acres  each.  In  1924,  when  the 

original  act  was  extended  by  law,  840  additional 
acres  were  purchased,  or  enough  for  42  more  tracts, 

so  that  now  the  project  contains  100  twenty-acre 
tracts.  These  tracts  are  not  geographically  contigu- 

ous but  lie  in  scattered  groups  of  froni  five  to  ten 

tracts  each,  since  the  lands  purchased  were  those 
that  were  available,  due  regard  being  given  to  the 

topography  for  irrigation,  the  availability  of  water, 

and  the  fertility  of  the  soil,  rather  than  to  their 
geographic  situation. 

In  order  to  make  the  project  economically  success- 
ful,'each  applicant  was  required  to  have  certain 

qualifications:  first,  that  he  be  an  ex-service  man; 

second,  that  he  be  experienced  in  farming  to  some 

degree;  and  third,  that  he 
have  at  least  $1,500  or  its 
equivalent.  To  facilitate  the 
prompt  settlement  of  the 

project,  the  first  qualifica- 
tion was  modified  recently 

to  admit  civilian  settlers. 
This  modification  was  made 
with  the  sanction  of  the  ex- 

ecutive committee  of  the 
State  Department  of  the 
American  Legion,  which, 
realizing  that  colonization 

of  the  project  was  proceed- 
ing too  slowly,  requested 

the  state  to  hold  it  open  no 
longer  to  ex-service  men  exclusively.  The  reason  for 
the  second  qualification  is  that,  since  both  the  settler 
and  the  state  make  material  investments  in  the 
tract,  it  is  desirable  that  the  settler  knOw  something 
about  farming.  As  to  the  third  qualification,  part 
of  the  $1,500  required  of  the  settler  must  be  paid  to 
the  state  as  the  initial  payment  on  the  tract  he  se- 

lects, and  the  balance  constitutes  an  amount  thought 
sufficient  for  living  expenses  during  the  early  de- 

velopment of  the  tract. 
J.  C.  Scott,  formerly  county  agent  of  Franklin 

County,  Wash.,  who  is  in  charge  of  the  project  with 
an  office  in  White  Bluffs,  not  only  manages  the  pro- 

ject generally  but  also  assists  each  settler  in  solving 
his  many  farming  problems.  Through  his  knowledge 
of  experimental  and  practical  agriculture  he  has  been 
able  to  help  many  settlers  get  a  good  start  on  their farms. 

Irrigation  Problem 
Among  the  first  considerations  by  the  state  in  pre- 

paring the  tracts  for  settlement  was  that  of  the 
problem  of  irrigation.  After  deliberation  it  was  de- 

cided to  dig  a  well  on  each  tract,  provide  an  indi- 
vidual pumping  unit,  and  let  each  owner  control  his 

own  use  of  water.  In  connection  with  the  considera- 
tion of  the  kind  of  motive  power  for  the  pumping 

units,  the  state  approached  the  Pacific  Power  & 
Light  Company,  which  was  serving  other  ranches  in 
that  vicinity  with  irrigation  power.  After  negotia- 

tions had  been  completed,  the  company  had  agreed 

to  run  the  necessary  distribution  lines  with  trans- 
formers and  secondaries  to  operate  the  pump  motors, 

and  the  state  had  agreed  to  guarantee  for  six  years 
a  revenue  of  $35  per  hp.-yr.  of  installed  capacity. 

The  first  investment  made  by  the  state  after  pur- 
chase of  the  land  was  in  test  wells  dug  on  each  tract 

to  discover  the  adequacy  of  the  water  supply.  Dur- 



314 Journal  of  Electricity [  Vol.  54  —  No.  9 

TYPICAL  scenes  on the  White  Bluffs- 
Hanford  land  settle- 

ment project,  where 
electricity  does  much 
to  aid  the  farmers.  In 
views  1  and  2  average 
conditions  on  the  farm 
are  depicted,  and  in  3 
a  field  of  alfalfa,  elec- 

trically irrigated,  is 
shown.  The  land  set- 

tlement office  is  located 
at  White  Bluffs  (4)  and 
is  open  to  all  settlers. 
In  the  foreground  in  5 
the  general  character 
of  the  land  before  culti- 

vation is  shown. 
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ing  this  period  of  experimentation  the  company  ran 
its  lines  and  connected  to  the  pumping  equipment  in 
each  test  well,  the  state  agreeing  to  pay  the  cost 
of  moving  any  line  and  equipment  in  case  it  was 
found  necessary  to  abandon  any  particular  tract  on 
account  of  lack  of  water.  In  a  few  instances  it  was 
found  advantageous  to  combine  the  best  parts  of 
two  adjoining  tracts  into  one  tract,  discarding  that 
part  of  each  found  to  be  unsuitable  for  cultivation  or 
uneconomical  to  water.  In  the  final  installation 
there  is  installed  on  each  tract  a  De  Laval  pump 
direct-connected  to  a  General  Electric  Company 
motor,  the  sizes  of  which  run  from  3  to  10  hp.,  ac- 

cording to  the  amount  of  water  required  and  the 
height  of  the  lift.  This  equipment,  which  was  in- 

stalled by  the  A.  B.  Fosseen  Company,  Yakima, 
Wash.,  under  the  direction  of  Eck  Baughn  and  W.  H. 
McMurray,  has  proved  satisfactory,  and  only  in  a 
few  cases  has  it  been  necessary  to  increase  the  size 
of  the  motor  originally  installed. 

Investment  and  Revenue  of  the 
Power  Company 

The  irrigation  load  as  it  stands  at  present  consists 
of  four  10-hp.  motors,  seventeen  7l/^-hp.  motors,  and 
seven  3-hp.  motors,  making  a  total  of  102  motors 
with  a  total  connected  load  of  5581/2  hp.  The  ap- 

parent discrepancy  between  the  number  of  motors 
and  the  number  of  tracts  is  accounted  for  by  the  fact 
that  some  tracts  have  more  than  one  motor.  Under 
the  agreement  between  the  state  and  the  company, 
the  state  pays  annually  about  $19,500,  and  the  com- 

pany made  extensions  aggregating  approximately  25 
miles  of  6,600-volt  distribution  lines  with  the  neces- 

sary transformers,  secondaries,  services  and  meters, 
at  a  total  cost  of  slightly  less  than  $46,500. 

This  arrangement  between  the  state  and  the  com- 
pany has  proved  to  be  reasonably  satisfactory. 

When  it  is  realized  that  the  investment  in  distribu- 
tion lines  of  the  Pacific  Power  &  Light  Company  is 

about  30  per  cent  of  the  total  investment  in  plant,  it 
may  be  seen  that  this  investment  of  $46,500  repre- 

sents a  total  investment  in  plant  of  over  $150,000. 
Therefore  it  may  be  assumed  that  the  state  is  re- 

lieved of  the  necessitiy  of  making  a  considerable  in- 
vestment in  irrigation  facilities  for  the  project,  that 

would  have  been  necessary  under  any  other  scheme 
of  electric  pumping  without  the  cooperation  of  a 
utility  company.  From  the  standpoint  of  the  com- 

pany, the  revenue  of  $19,500  is  somewhat  less  than 
would  be  required  for  a  similar  investment  under 
the  line-extension  rules  of  the  State  Department  of 
Public  Works,  but  if  the  project  is  successful,  so 
that  approximately  the  same  revenue  is  received 
from  it  for  a  number  of  years  after  the  expiration  of 
the  guarantee  period,  the  business  will  prove  to  be 
profitable;  and,  too,  the  revenue  from  domestic 
power  and  light  wiU  serve  to  augument  this  amount 
from  the  beginning.  Of  course  the  company  was 
actuated  largely  by  a  desire  to  cooperate  in  a  public 
enterprise,  and  the  success  of  the  project  will  tend 
to  encourage  other  development  in  the  same  general 
district,  which  will  inure  to  the  benefit  of  the 
company. 

On  each  tract  there  has  been  constructed  a  three- 
room  plastered  cottage  with  built-in  features,  includ- 

ing cooling  closet  in  the  kitchen,  wiring  for  electric 
lights,  an  8xl2-ft.  back  porch,  ample  front  porch,  and 
a  9x9-ft.  cellar  with  concrete  walls.  There  has  been 
constructed  also  on  the  tract  a  combination  bam 
and  cow  shed,  occupying  a  space  16x30  ft.,  and  a 
small  modern  poultiy  house.  Tliese  buildings  will 
house  two  horses,  two  cows  and  100  chickens.  All 
buildings  have  been  erected  on  concrete  foundations 
and  are  painted  attractively.  In  instances  where  the 
prospective  settler  has  additional  funds  a  deviation 
from  this  uniform  building  plan  may  be  made. 

State  Aid  to  the  Settlers 

The  settler,  having  ficrst  made  the  necessary  appli- 
cation and  been  accepted,  is  required  to  move  onto 

the  tract  %vithin  six  months  and  must  live  on  it  at 
least  eight  months  of  each  year.  If  desired,  the 
state  will  furnish  financial  assistance  for  certain  im- 

provements such  as  clearing,  leveling  and  seeding 
the  tract,  rabbit-proof  fencing,  flumes  for  irrigation 
distributing  systems,  and,  in  addition,  will  pay  the 
electric  power  bill  for  pumping  for  the  first  three 
years.  Recent  legislation  in  connection  with  the 
project  permits  the  state  to  buy  cows  for  the  settlers 
whenever  application  is  made,  provided,  however, 
that  the  settler  has  suflScient  feed  for  such  stock. 
Under  the  provisions  of  this  law  the  settler  repays 
the  state  at  the  rate  of  $5  per  month  per  cow  plus 
six  per  cent  interest  on  the  unpaid  balance. 

The  total  investment  by  the  state  in  lands,  build- 
ings, improvements  and  power  bills,  in  cases  in  which 

the  settler  has  elected  to  accept  all  the  financial  aid 
available,  amounts  approximately  to  $5,000  per  tract. 
To  repay  this  the  settler  must  make  an  initial  pay- 

ment of  $612.50.  During  the  next  three  years  he  is 
required  to  pay  only  four  per  cent  interest  on  the  un- 

paid balance,  and  after  this  so-called  development 
period  he  amortizes  this  balance  by  an  annual  pay- 

ment equal  to  $7.36  for  each  $100  owed.  This  will 
pay  the  annual  interest  and  discharge  the  principal 
in  twenty  years. 

Of  the  total  of  100  tracts  fifty  have  already  been 
colonized  and  developed  in  whole  or  in  part,  and  a 
number  of  prospective  buyers  are  expected  to  sign 

up  this  year  (1925).  The  settlers  now  on  the  ti'acts 
plan  to  devote  about  one-half  of  their  acreage  to  feed 
for  dairy  cows,  hogs  and  chickens,  and  the  remainder 
to  eai'ly  fruit  and  vegetables.  Since  the  territory  is 
favorably  located  with  respect  to  markets,  has  an 
average  growing  season  of  204  days,  and,  according 
to  government  reports,  matures  crops  earlier  than 
any  other  locality  in  Washington,  it  would  seem  that 

the  project  has  the  best  of  chances  to  work  out  suc- 
cessfully. Some  of  the  fii'st  settlers  have  made  ma- 

terial headway  in  placing  their  tracts  under  cultiva- 
tion, even  in  the  face  of  adverse  agricultural  condi- 

tioins  in  1922  and  1923.  A  great  diversity  of  pro- 

ducts has  been  raised  successfully  during-  the  first 
two  years,  and  the  addition  of  stock  and  poultry  has 
aided  materially  in  stabilizing  the  income  from  these 
tracts.  It  is  expected  that  the  project  will  be  under 
complete  cultivation  in  a  few  years. 
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The  South  San  Francisco  plant  of  the  Pacific  Coast  Steel  Company 

Electricity  Simplifies  Operation  ot 
a  Modern  Steel  Mill 

Br  C.  H.  Tallant 
Pacific  Coast  Steel   Company,   San   Francisco 

WHILE  th
e  various 

operations  of  a  mod- 
ern steel  mill  are 

somewhat  complicated,  elec- 
tric power  and  lighting  have 

contributed  largely  to  sim- 
plifying its  operation.  The 

term  "mill"  in  this  sense  is 
to  be  understood  as  apply- 

ing to  the  entire  plant.  In 
reality  a  steel  mill  is  com- 

posed of  different  units 
each  designed  to  fulfill  cer- 

tain necessary  functions  in 
the  manufacture  of  the  steel 

products.  In  all  of  its  oper- 
ations the  use  of  electric 

power  is  indispensable. 

The  South  San  Francisco  mill  of  the  Pacific  Coast 
Steel  Company  is  a  typical  example.  Open  hearth 
steel  is  manufactured  in  the  open  hearth  department 
from  scrap  and  pig  iron  and  is  cast  into  ingots  for 
rolling  on  the  24-in.  and  18-in.  mills.  This  rolling 
shapes  the  ingots  into  a  variety  of  finished  sections, 
such  as  angels,  bars,  rods  and  bands  or  into  billets  for 
final  rolling  in  the  smaller  mills  of  the  plant.  These 
finished   sections   then   either  are   supplied   to   the 

iii!iiiniiiiiiiiiiiiiiiiiiiiiiiiiniiiiiniiiiiiiiiiiiii!iiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiniiiiiiiii!iiiiiiiiiinniii»iiniiii^ 

17^  LECTRIC  power  plays  an  important 
J-^  role  in  the  manufacture  and  fabri- 

cation of  steel  on  the  Pacfic  Coast.  In 

the  plant  described  in  this  article  the 

total  motor  load  is  8,200  hp.  and  the 

annual  power  consumption  8,910,000 

kw-hr.  Hydroelectric  power  will  play  an 
increasingly  important  part  as  the  steel 

industry  of  the  West  develops  to  meet 

the  demands  of  this  territory  for  a  local 

product. 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiniiiiiiiiniiiiiiiiiiiiiiiiiiiiiii^ 

trade,  as  such,  or  are  fabri- 
cated into  structures  of  va- 
rious kinds  by  the  tower 

department.  This  one  plant 
with  a  capacity  of  180,000 
tons  of  steel  per  year,  has  a 
connected  motor  load  of 

8,200  hp.  and  a  lighting  and 
heating  load  of  150  kw.  The 

three  plants  of  the  com- 
pany, including  the  one  at 

South  San  Francisco,  have 
a  total  motor  load  of  well 
over  20,000  hp.  The  1924 
total  consumption  at  the 
South  San  Francisco  plant 

was  8,910,000  kw-hr.,  with 
a  maximum  half -hour  aver- 

age demand  of  3,840  kw.  Power  is  supplied  from 

the  South  San  Francisco  substation  in  three  cii'- 
cuits,  through  three  2,250-kva.,  60-kv./2.3-kv. 
transformers  connected  star-delta.  The  load  is  very 
completely  metered  because  of  its  fluctuations,  in- 

dicating and  integrating  watthour  meters,  maximum 
demand  meters,  voltmeters  and  ammeters  being 
used.  Circuits  No.  1  and  No.  2  are  both  wired  in 
duplicate  from  the  substation  as  a  protection  against 
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AT  the  South  San  Francisco  plant 
of  the  Pacific  Coast  Steel  Com- 

pany, electricity  plays  an  important 
part  in  the  manufacture  and  fabri- cation of  steel.  Photo  No.  1  shows 
the  substation  which  serves  the 
8,200-hp.  connected  load  of  the  mill. 
No.  2  is  a  view  of  the  ingot  storage 

yard  with  an  electro-magnet 
equipped  crane  stacking  ingots.  No. 
3  shows  the  pit  of  the  open  hearth 
furnace  building  with  a  75-ton  crane, 
carrying  the  pouring  ladle.  No.  4 
shows  the  operator  seated  in  the  cab 
of  the  electrically  driven  charg- 

ing machine.  Four  motors  with  an 
intricate  control  system  make  this 
machine  almost  human.  No.  5  shows 
a  35-hp.  motor  driving  the  alligator 
shears  which  cut  rails  and  heavy 
pieces  of  scrap  into  required  length 
for  the  furnaces.  No.  6  shows  the 
22-in.  and  18-in.  rolling  mills  in  ac- 

tion with  ingots  on  two  of  the  elec- 
trically driven  tables.  At  the  right 

is  some  of  the  operating  mechanism. 
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line  trouble  between  substation  and  the  load.  They 
run  out  on  the  same  pole  line.  Circuit  No.  3,  feed- 

ing the  tower  plant  and  pumping  station,  is  a  single 
circuit  coming  out  on  a  separate  line. 

On  the  Pacific  Coast,  open  hearth  steel  is  made 
from  scrap,  such  as  discarded  structurel  steel,  rail- 

road rails,  car  wheels,  oil  well  cable,  castings,  ma- 
chine shop  turnings  and  punchings  and  pig  iron. 

This  requires  extensive  storage  space  for  the  scrap 
supply  at  each  mill.  The  main  scrap  yard  at  South 
San  Francisco,  immediately  in  front  of  the  open 
hearth  furnace  buildings,  contains  35,000  tons  of 
scrap,  on  the  average,  and  occupies  an  area  650  ft. 
long  by  80  ft.  wide. 

Scrap  Yard  Equipment 

A  standard  gage  spur  track  runs  the  full  length  of 
the  yard  so  that  scrap  may  be  unloaded  at  any  point. 
A  narrow  gage  line  also  runs  through  the  yard  and 
into  the  open  hearth  building  and  is  used  to  convey 
the  scrap  to  the  furnaces.  Two  overhead  traveling 
cranes,  each  equipped  with  a  lifting  magnet,  are  used 
in  unloading  the  cars  of  scrap  and  also  for  loading  the 
small  charging  boxes  with  material  for  the  furnaces. 
These  charging  boxes  are  conveyed  on  small  flat  cars 
on  the  narrow  gage  track.  Manual  handling  of  the 
scrap  is  used  only  to  a  limited  extent  and  then  chiefly 
for  cleaning  up  odds  and  ends. 

Reserve  supplies  of  scrap  are  maintained  in  sev- 
eral smaller  scrap  yards  on  the  property.  The  ma- 

terial in  these  yards  is  handled  by  a  locomotive  crane 
equipped  with  a  lifting  magnet. 

The  length  of  material  to  be  charged  into  the  fur- 
naces is  limited  to  approximately  5  ft.  Longer  pieces 

such  as  rails  are  cut  at  the  mill  by  cutters  known  as 
alligator  shears,  these  shears  being  individually 
driven  by  electric  motors.  The  movement  of  the 
shears  is  continuous,  and  scrap  is  fed  into  position 
with  the  upstroke  of  the  cutting  head..  The  cutting 
head  of  the  rail  shears,  weighing  10  tons,  makes  16 
strokes  per  minute  while  the  smaller  shears  operate 
at  higher  speeds. 

Use  also  is  made  of  the  electric  motors  in  pre- 
paring other  materials  for  the  charging  operation, 

such  as  crushing  the  dolomite,  fluorspar  and  cor- 
rective ores. 

The  Electric  Charging  Machine 

Probably  the  most  ingenious  of  aJl  the  electric 
equipment  in  the  mill  is  the  charging  machine  itself, 
which  charges  the  loads  of  scrap  and  other  materials 
into  the  furnaces.  Control  of  the  four  motors  on 
the  machine  is  through  individual  manually  operated 
controllers,  and  when  charging,  the  operator  has  his 
hands  full.  One  motor  drives  the  machine  along  its 
tracks;  the  other  three  motors  are  geared  to  the 
loading  plunger  for  its  three  movements,  forward 
and  back,  up  and  down  and  revolving.  This  plunger 
engages  a  loaded  charging  box,  raises  it  and  carries 
it  forward  into  the  furnace,  dumps  it  and  returns  it 
to  the  car  and  then  pushes  the  train  of  cars  along 
to  place  the  next  charging  box  in  position  in  front 
of  the  furnace  door. 

Electric  power  is  used  entirely  in  handling  ma- 
terial on  the  other  side  of  the  furnaces,  one  75-ton, 

one  60-ton  and  two  smaller  overhead  cranes  being 
in  constant  service  over  the  pit.  Ingot  molds  are 
set  in  place,  loaded  and  empty  ladles  are  moved, 
molds  are  stripped  from  the  ingots,  and  even  the  flat 
cars  coming  into  the  pit  are  pulled  along  by  the 
cranes. 

Ingot-Handling  Process 

From  the  open  hearth  building  the  ingots  are  moved 
into  the  ingot  storage  yard.  A  crane  equipped 
with  a  lifting  magnet  is  used  to  raise  the  ingots  from 
the  cars  and  carry  them  to  designated  spots  for 
stacking,  according  to  their  analyses  and  respective 
heat  numbers,  or  to  the  charging  end  of  the  reheat- 

ing furnace.  Here  the  ingots  are  charged  into  the 
furnace  by  an  electrically  driven  pusher,  and  move 
along  on  water-cooled  skid  pipes  in  their  passage 
through  the  furnace.  The  water  for  these  pipes  is 

supplied  from  the  main  pumping  plant,  under  pres- 
sure, and  must  come  in  a  steady  stream.  If  the 

water  should  be  shut  off  even  for  an  instant,  the 
pipes,  would  be  burnt  out  and  the  mill  operation 
forced  to  suspend  until  replacements  could  be  made. 
In  the  pumping  plant  three  centrifugal  pumps, 
driven  by  individual  motors,  are  depended  on  for  the 
bulk  of  the  water  supply  of  the  whole  mill.  After 
slowly  moving  through  the  reheating  furnace,  the 
ingots  emerge  from  the  working  end  of  the  furnace 
and  are  carried  on  a  roller  conveyor  into  the  roUing 
mill. 

Here  the  heavy  work  of  electric  power  in  the  mill 
starts.  The  ingots  first  pass  through  the  24-in.  mill 
to  be  reduced  in  size  to  billets.  They  are  then  passed 

through  the  18-in.  mill  for  roUing  into  heavy  sec- 
tions, or  into  the  billet  shears  for  cutting  and  rolling 

in  the  smaller  rolls.  The  stands  of  rolls  of  the  22-in. 
and  18-in.  mills  are  in  alignment,  but  each  is  driven 
by  its  own  motor  through-  gears.  The  24-in.  mill 
motor  is  an  800-hp.,  195-r.p.m.  induction  motor  and 
that  for  the  18-in.  mill  an  1,800-hp.,  593-r.p.m. 
motor,  both  operating  at  2,300  volts. 

Four  electrically  operated  carriages  or  tables 
handle  the  steel  as  it  moves  through  the  rolls.  These 

carriages,  approximately  25  ft.  in  length,  have  com- 
plete electric  motor  and  control  equipment.  They 

move  along  tracks  parallel  to  the  stands,  tilt  up  and 
down  to  receive  or  eject  the  steel,  and  move  the  steel 
back  and  forth  on  rolls.  Each  carriage  is  equipped 
with  a  separate  motor  for  each  function  and  is  run 
by  an  operator  seated  in  a  cab  on  the  carriage.  Con- 

trol of  the  motors  is  through  separate  controllers. 

Motor  Equipment  of  Smaller  Mills 

The  loads  of  the  smaller  stands  of  rolls  are  approx- 
imately equal  to  that  of  the  24-in.  mill,  but  the  elab- 

orate handling  equipment  is  not  necessary.  Eight 
hundred  hp.,  2,300-volt  motors  of  I841/2  r.p.m.  and 
272  r.p.m.,  respectively,  drive  the  stands  of  rolls  of 
the  10-in.  and  9-in.  mills.  As  in  the  larger  mills, 
roller  conveyors  feed  the  steel  to  and  away  from  the 
rolls,  and  each  of  these  is  electrically  driven.  Sep- 

arate reheating  furnaces  are  used  to  reheat"  the  bil- lets for  the  smaller  mills,  and  they  also  are  charged 
by  electrically  driven  pushers. 
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lyrOTORS  of  all  sizes  are  used  in -'■'-^the  South  San  Francisco  plant  of 
the  Pacific  Coast  Steel  Company.  No. 
1  shows  an  auxiliary  switch  and  con- 

tactor panel  in  the  tower  department 
with  protecting  housing  removed. 
Each  motor  has  push-button  control. 
No.  2  is  a  view  of  the  800-hp.  motor 
driving  the  9-in.  mill.  The  control 
equipment  is  shown  at  the  left.  No.  3 
is  a  view  of  the  storage  yard  with 
the  electrically  driven  gantry  crane. 
No.  4  shows  the  compressor  room 
with  a  225-hp.  induction  motor  in  the 
foreground  driving  one  compressor 
and  a  265-hp.  synchronous  motor 
direct-connected  to  a  compressor  in 
the  background.  No.  5  is  a  typical 
installation  of  individual  motor  drive 
and  push  button  control  in  the  tower 
shop.  The  machine  is  a  plate  shear. 
No.  6  shows  a  150-hp.  motor  direct- 
connected  to  a  centrifugal  pump  in 
the  main  pumping  building. 
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From  the  rolls,  the  finished  sections  go  to  "hot 
beds,"  where  they  are  cooled,  cut  to  length  and 
straightened,  ready  for  warehousing.  All  of  the 
conveying,  cutting  and  straightening  is  done  by 
electric  power. 

Alterations  to  Increase  Mill  Capacity 

Extensive  alterations  in  the  motor  and  control 

equipment  of  the  present  10-in.  mill  are  under  way 
and  when  completed  will  greatly  increase  the  ton- 

nage capacity  and  the  range  of  rolled  sizes.  This  mill 

will  be  a  combination  "Belgian  mill,"  consisting  of  a 
16-in.  roughing  mill  and  a  10-in.  finish  mill,  driven  by 
separate  motors.  The  roughing  mill  is  for  breaking 
down  the  ingots  into  billets  of  workable  size  for  the 
10-in.  mill  and  is  driven  by  a  750-hp.  slip-ring  induc- 

tion motor  with  full  magnetic  control  and  current 
limit  acceleration.  The  10-in.  finishing  mill  motor  is 
a  double-speed  range  motor  with  full  Scherbius  con- 

trol and  is  direct-connected  to  the  main  shaft  of  the 
mill.  It  is  a  constant  torque  motor  developing  1,500 
hp.  at  the  top  speed  of  320  r.p.m.  and  900  hp.  at  the 
minimum  speed  of  200  r.p.m.  The  head  roller  has 
complete  control  of  the  motor  through  push  buttons 
located  at  his  station.  This  installation  is  the  first 
of  its  kind  in  Western  steel  mills  and  is  a  decided 
improvement  over  the  older  types. 

Extensive  use  is  made  of  overhead  cranes  in  each 
of  the  rolling  mill  buildings.  All  handling  of  rolled 
sections  after  they  are  prepared  for  warehousing 
is  by  this  means,  as  well  as  are  the  lifting  and  con- 

veying of  parts  in  repair  work.  Direct  current  for 
all  of  the  cranes  and  for  the  direct-current  motors  in 
the  conveying  tables  and  roller  conveyors  is  supplied 
by  two  motor-generator  sets.  A  300-hp.  and  a  225- 
hp.  motor,  respectively,  drive  a  20D-kw.  and  a  150- 
kw.,  250-volt  generator,  the  generators  being  oper- 

ated in  parallel. 

The  Tower  Shop 

The  tower  shop,  in  which  all  of  the  fabricating  and 
galvanizing  is  done,  is  located  some  distance  away 
from  the  rolling  mill  group  of  buildings.  Stock  for 
the  tower  shop  is  moved  over  a  standard  gage  rail- 

way and  enters  the  tower  building  at  the  upper  end. 
From  this  point  until  it  is  on  the  cars,  for  ship- 

ment, the  material  is  handled  entirely  by  electric 
power.  The  building  and  its  equipment,  both  me- 

chanical and  electrical,  constitute  a  fine  example  of 
a  modern  industrial  plant.  Overhead  cranes  run  the 
full  length  of  the  main  building,  500  ft.  long,  and  the 
galvanizing  shop  wing,  175  ft.  long.  One  of  the 
main  cranes  has  a  monorail  suspended  from  it  so 
that  material  may  be  passed  directly  into  the  gal- 

vanizing wing  without  duplication  of  handling. 
As  stated  above,  the  tower  plant  is  supplied  with  . 

current  at  2,300  volts  through  circuit  No.  3  from  the 
main  substation.  The  stepdown  transformers,  main 
switchboard  and  motor-generator  set  for  crane  ser- 

vice are  isolated  in  a  lean-to  on  the  south  side  of  the 
building.  Three  220-volt  a.c.  power  circuits,  the  240- 
volt  d.c.  power  circuit,  and  a  110-volt  lighting  circuit 
lead  out  of  this  room.  Two  of  the  a.c.  power  circuits 
run  to  separate  switch  and  contactor  panels  and 
supply  power  for  the  machines  in  the  main  building. 

All  of  these  machines  are  equipped  with  push-button 
control,  being  driven  by  individual  motors.  The  aux- 

iliary panel  boards,  equipped  with  entrance  switches, 
contactors  and  compensators,  are  housed  in  separate 
lean-tos  outside  of  the  main  building.  They  are 
thus  out  of  the  way  of  operations  and  easy  of 
access  front  and  rear  for  adjustments  or  replace- 
ments. 

The  various  shears,  punches  and  similar  machines 
are  arranged  so  that  the  material  moves  along  to 
the  galvanizing  wing  as  the  fabrication  progresses. 
The  monorail  crane  carries  it  to  the  pickling  vats 
and  from  there  to  the  galvanizing  kettles.  When 
galvanizing  is  completed  the  material  is  transferred 
to  the  160-ft.  gantry  crane  which  operates  the  full 
length  of  the  tower  yard.  This  crane  spots  the  fin- 

ished steel  for  storage  or  loads  it  directly  onto 
freight  cars  standing  on  the  standard  gage  spur 
for  shipment  to  destination. 

Power  Requirements 

The  numerous  service  operations  throughout  the 
plant,  which  are  incidental  to  the  main  operation  of 
manufacturing,  rolling  and  fabricating  the  steel,  re- 

quire a  substantial  amount  of  power.  Among  these 
may  be  mentioned  the  following: 

Pumping  station,  with  total  motor  load  of  260  hp., 
supplying  water  to  the  rolling  mills,  shops  and  other buildings. 

Compressor  room,  total  motor  load  499  hp.,  sup- 
plying compressed  air  to  the  machine  shops,  fur- 

naces and  repair  shops. 

Hydraulic  pump,  25  hp.  motor,  supplying  water 
under  pressure  to  raise  the  furnace  doors.  The  in- 

tense heat  prevents  the  use  of  any  other  form  of lifting. 

The  machine  and  pattern  shops,  roll  lathe  shop, 
locomotive  repair  shop  and  testing  laboratories,  with 
a  combined  motor  load  of  175  hp.,  exclusive  of 
overhead  cranes. 

The  accompanying  table  shows  in  detail  the  rating 
and  duty  of  each  of  the  motors  which  make  up  the 
total  load  of  approximately  8,200  hp. 

CONNECTED  MOTOR  LOAD   OF  ENTIRE  MILL 

Department 
SCRAP    YARD 

Hp. 

35 
2-10 

Voltage 

220— a.c. 

220— a.c. 

Duty 

Rail  shears 
Scrap    shears 

No.   1   crane 21 
30 
10 

240 — d.c. 

240— d.c. 
240— d.c. 

Bridge 

Hoist 

Trolley 

No.  2  Crane 30 
30 
10 

240— d.c. 
240— d.c. 
240 — d.c. 

Bridge 

Hoist 
Trolley 

Ore  bins 

35 

10 

2-5  ■ 

3 

220— a.c. 

220— a.c. 
220— a.c. 
220 — a.c. 

Crusher 

Crusher Elevator 
Elevator 

OPEN  HEARTH 
No.  1  Charging  machine 

30 
20 
20 

■     B 

240— d.c. 
240— d.c. 

240— d.c. 
240 — d.c. 

Bridge 

Hoist 
Trolley 

Revolving 

No.  2  Charging  machine 

30 

20 

20 

5 

240 — d.c. 
240 — d.c. 
240— d.c. 

240 — d.c. 

Bridge 

Hoist 
Trolley 

Revolving 

No.   6    Furnace 

1V^ 

220— a.c. Reversing  valve 

75-ton   ladle  crane 

60 

SO 

IS 

18 

10 

240— d.c. 
240— d.c. 
240— d.c. 
240— d.c 
240— d.c. 

Bridge 

Main  hoist 
Auxiliary  hoist Main   trolley 

Auxiliary  trollej 
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Department Hp. Voltage 

Duty 

60-ton  ladle  crane 30 
40 
30 
15 

240— d.c. 
240 — d.c. 
240— d.c. 
240— d.c. 

Bridge 

Main   hoist 
Auxiliary    hoist Trolley 

No.  1  Stripping  crane 
25 

30 

7% 

240— d.c. 
240— d.c. 
240— d.c. 

Bridge 

Hoist Trolley 

No.   2  Stripping  crane 14 

50 

71/2 240— d.c. 
240— d.c. 
240— d.c. 
220— a.c. 

Bridge 

Hoist 
Trolley 

Ingot   stripper 

INGOT  YARD 

71/^-ton  crane 

30 
30 

'IV2 

240— d.c. 
240— d.c. 
240— d.c. 

Bridge 

Hoist Trolley 

ROLLING  MILL 
24-in.  mill 

800 

50 

2,300 — a.c. 
220— a.c. 

Main    drive 
Hot  shears 

No.  1  Table 3-30 

5 
240— d.c. 

240— d.c. 
Table  operation 
Manipulator 

No.  2  Table 
3-30 240— d.c. Table  operation 

Reheating  furnace 30 
2-21 

18 
14 

240— d.c. 
240— d.c. 
240— d.c. 
240— d.c. 

Roller   conveyor 

.  Pusher-in Pusher-out 
Pusher-out 

18-in.  Mill 1,800 2-10 
2-25 

35 
2-10 

10 
10 

60 100 
15 

2,300— a.c. 220— a.c. 
220— a.c. 
220— a.e. 
220— a.c. 
220— a.c. 
220— a.c. 
220— a.c. 

2.300— a.c. 
220— a.c. 

Main  drive 
Tables 

Auxiliary  roller 
Crop   end   saw 
Transfer  chair 
Hot  bed  transfer 
Finish   shears 

Cut-off    saw 
Straightener 
Finish    shears 

No.  1  Table 3-30 240— d.c. Table    operation 

No.  2  Table 3-30 240 — d.c. Table    operation 

Conveyors 2-30 

30 
30 

7% 

25 

2-7% 

30 
30 

240— d.c. 
240— d.c. 
240— d.c. 
240 — d.c. 
240 — d.c. 
240— d.c. 
240— d.c. 
240— d.c. 

Roller  line  to  hot  bed 
Roller  lines 
Roller  from  hot  bed 
Roller  to  shears 
Transfer 
Roller  from  shears 
Round  straightener 
Second  section  conveyor 

10-in.MilI 800 

10 6 15 

3-10 
10 
5 

21 
30 

2,300— a.c. 
220— a.c. 
220— a.c. 
220— a.c. 
220— a.c. 
220— a.c. 
220— a.c. 
240— d.c. 
240 — d.c. 

Main    drive 
Conveyor 
Conveyor 
Conveyor 
Roller   conveyor 
Finish   shear 
Roller   line 
Pusher   in 
Conveyor 

9-in.  Mill 800 
2-10 2,300 — a.c. 220— a.c. 

Main  drive 
Roller  lines 

MISC.  SHOPS 3-5 

2-5 
2-6 2-18 

14 

220— a.c. 
220— a.c. 
220— a.c. 
240— d.c. 
240— d.c. 

Roller  lines 
Shears 
Conveyor 
Conveyor 
Pusher 

Compressor  room 

264* 
10 

225 

2,300— a.c. 
220— a.c. 

2.300— a.c. 

Compressor 

Exciter    for     synchron- 
ous motor 

Compressor 

Hydraulic  pump 25 
18 

220— a.c. 
240— d.c. 

Pump 
Pump 

Machine  shop 
25 

10 
10 
5 

11 

220— a.c. 
220— a.c. 
220— a.c. 
220— a.c. 
220— a.c. 

Line  shaft 
Line  shaft 
Planer 

Blower 
Emery   wheel 

Crane 

■JV2 

10 
3 

220— a.c. 
220— a.c. 
220— a.c. 

Bridge 

Hoist Trolley 

Roll    lathe    shop 
2-15 

1-10 
1-18 

220— a.c. 
220— a.c. 

240— d.c. 

Roll    lathes 

Roll    lathes      ' Roll  lathes 

Testing  laboratory 

71/2 

220— a.c. Riehle   testing   machine 

Pattern   shop 
3-10 

220— a.c. Line   shaft 

Locomotive  repair  shop 
20 5 
3 
1 

220— a.c. 
220— a.c. 
220— a.c. 
220— a.c. 

Air    compressor 
Line  shaft 
Trip    hammer 
Emery  wheel 

Steel  foundry 
35 

220— a.c. Grinding  pan 

18-in.  Shipping 
Dept.  20-ton  crane 30 30 

7% 

240— d.c. 

240— d.c. 
240— d.c. 

Bridge 

Hoist Trolley 
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Department 

Hp. 

Voltage 

Duty 

Mill   crane 30 
240 — d.c. 

Bridge 

30 240— d.c. Hoist 
15 240— d.c. 

Trolley 

Billet  storage 

2-14 
240— d.c. 

Bridge 

No.  1  &  No.  2  cranes 

2-14 

240— d.c. 
Hoist 

2-5 

240— d.c. 

Trolley 

Mill    repair    crane 

25 

240— <i.c. 

Bridge 

25 

240— d.c. 
Hoist 

5 240— d.c. 

Trolley 

10-in.  Mill  shipping 

2-71/2 

240— d.c. 
Bridge 

dept.  No.  1-No.  2  crns 

2-14 

240— d.c. 
Hoist 

2-5 240— d.c. 

Trolley 

No.  1-No.  2  Monorail 

2-14 

240— d.c. Hoist 

2-5 

240— d.c. 

Trolley 

35 220— a.c. Straightener 

26 

220— a.c. Straightener 
2-5 

220— a.c. Shears 

Pump  house 150 2.300— a.c. 

Pump 

75 

2,300— a.c. 

Pump 

35 
220— a.c. 

Pump 

Chemical  laboratory 

2-1 
220— a.c. Grinding 

I-V2 

220— a.c. Line  shaft 2-1-kw. 

Heating  plates 

TOWER  DEPT. 

3-10 
220— a.c. Shears 

2-5 

220— a.c. Shears 
1-3 

220— a.c. Shears 9-10 
220— a.c. Punches 3-5 

220— a.c. Punches 

3-6 
220— a.c. Punches 1-10 

220— a.c. Bolt  room 

1-25 

220— a.c. Bulldozer 1-10 
220— a.c. Bulldozer 1-20 
220— a.c. 

Air   compressor 

1-3 
220— a.c. Grinder 

1-1 
220— a.c. Blower 1-10 

220— a.c. Dryer 

1-% 

220— a.c. 
Door    lifter 

1-5 220— a.c. Shaker  table 
1-5 220— a.c. 

Oil  pump 

For  the  d.c.  cranes  in  the  tower  department,  a  65-hp.  motor  is  direct- 
connected  to  a  50-kw.,  240-volt  generator.  Following  are  the  d.c.  motors 
installed.  Because  of  the  diversity  of  the  load  it  is  possible  to  serve  them 
all  with  this  one  motor-generator  set: 

Shop    cranes  9S  hp.  total  connected  load 
Gantry  crane  49  hp.  total  connected  load 
Galvanizing  crane  19  hp.  total  connected  load 
Monorail  crane  20  hp.  total  connected  load 

The  tower  department  also  has  a  connected  lighting  load  of  23  lew.  and  a 
heating  load  of  15  kw. 

*  Synchronous 

Manual  Aids  District  Office  Employees 
in  Relations  with  Consumers 

A  S  an  aid  to  the  employees  of  the  Southern  CaH- 
-^*-  fornia  Edison  Company  in  their  relations  with 
the  public  a  small  eight-page  pamphlet  is  issued  to 
district  offices.  The  purpose  of  the  manual  is  not 
only  to  lay  down  some  cardinal  principles  in  conduct 
but  to  emphasize  the  fact  that  meritorious  service 
is  the  basis  of  promotion. 

The  complete  text  of  the  manual  follows: 

To  the  Employees  of  the  Commercial  Department: 
The  motto  of  the  Southern  California  Edison  Company  is 

"Good  Service,  Square  Dealing  and  Courteous  Treatment." 
The  sure  road  to  advancement  with  the  company  lies  in  the 
constant,  thoughtful  practice  of  those  principles.  The  rewards 
for  merit  in  the  form  of  advance  in  salary  or  position  can  be 
achieved  in  almost  exact  proportion  to  the  effort  put  into 
your  work  in  demonstrating  to  our  consumers,  whose  con- 

venience and  satisfaction  are  our  chief  concern,  that  we  fur- 
nish the  best  possible  service  and  that  we  deal  with  them 

squarely  and  courteously.  There  is  no  room  or  future  in  the 
company  for  anyone  who  does  not  live  up  to  these  principles 
in  which  we  give  practical  expression  in  our  Department  of 
Greater  Service. 

This  little  pamphlet  is  intended  as  a  guide  to  the  employee 
in  that  it  gives  him  just  a  few  of  the  high  lights  that  may 
assist  liim  in  his  daily  work.  A  careful  study  of  the  book 
entitled,  "Winning  the  Public,"  written  by  our  vice-president 
in  charge  of  business  development  and  public  relations,  Mr. 
S.  M.  Kennedy,  is  earnestly  recommended  as  a  complete  guide 
to  the  ambitious  worker  who  has  cast  his  lot  with  the  com- 

pany. We  believe  you  have  joined  the  company  not  merely 
to  hold  your  present  job  at  your  present  salary,  but  in  the 
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hope  that  you  may  advance  in  position  and  obtain  the  rewards 
that  go  with  merit.  There  is  plenty  of  room  for  advance- 

ment i  nthis  great  company  for  men  and  women  who  can 

demonstrate  their  ability  to  do  their  work  "just  a  little  bit 
better." You  may  be  the  only  representative  of  the  company  with 
whom  many  people  come  in  contact.  We  are  relying  on  you 

to  uphold  the  company's  dignity  and  principles. Very  sincerely, 
W.  L.  FROST, 

General  Commercial  Manager. 

THE  TELEPHONE 

The  company's  business  is  largely  handled  over  the  tele- 
phone so  this  point  of  contact  is  most  important.  In  order 

to  avoid  the  annoyance  of  having  to  repeat,  speak  directly  and 
distinctly  into  the  transmitter.  Speak  slowly  and  clearly. 
Be  really  courteous.  Avoid  harsh  tones  and  abrupt  language. 

If  delays  must  occur,  say  "One  moment,  please."  If  informa- 
tion must  be  looked  up,  ask  for  the  customer's  number  and 

call  back.  If  a  person  called  is  out,  ask  if  someone  else  vsdll 
do.  If  not,  get  the  number,  ask  if  you  may  deliver  a  message 
and  say  you  will  be  glad  to  have  the  party  wanted  call  as 
soon  as  he  returns. 

In  answering  calls  do  not  say  "Hello,"  say  "Edison  Com- 
pany." If  the  call  must  then  be  transferred  to  some  one 

else,  the  answering  party  should  do  so  by  stating  his  or  her 

name,  not  by  saying  "Hello."  Telephone  calls  should  be  an- 
swered promptly. 

No  company  employee  is  ever  too  busy  to  give  consumers 
the  considerate,  careful,  attentive  and  courteous  treatment 
to  which  they  are  entitled.  Each  employee  should  regularly 
ask  himself,  "Am  I  making  the  most  of  the  opportunities 
offered  so  that  the  public,  myself  and  my  company  may  reap 
the  full  benefit?" 

METER  READER'S  GUIDE 
A  good  meter  reader  is  courteous  and  accurate.  The 

courteous  reader: 

Announces  his  approach  by  calling  "Edison  meter  reader." 
Greets  the  consumer  cordially  and  respectfully. 
Addresses  a  consumer  by  name,  if  known — otherwise  as 

"Madam"  or  "Sir." 
Speaks  cheerfully  but  not  boisterously  to  children. 
Does  not  jump  fences  or  cut  across  lawns. 
Does  not  punch  holes  in  screen  doors. 
Does  not  use  skeleton  keys. 
Does  not  smoke  on  duty. 
Does  not  leave  doors  or  gates  open. 
Gives  needed  information;  never  argues. 
Refers  all  requests  for  special  information  to  his  cliief. 
Instructs  consumer  how  to  read  meter  when  requested. 
Is  neat  in  appearance,  kindly  in  manner  and  businesslike  in 

behavior. 
Does  not  tell  the  customer  the  amount  of  his  bill,  because 

of  possibility  of  making  a  mistake,  but  if  desired,  does  give 
him  the  meter  reading. 

Removes  his  hat  when  entering  a  residence  or  when  talking 
with  a  lady. 

The  accurate  reader: 
Takes  times  to  be  sure. 
Is  particularly  careful  when  reading  is  difficult. 
Does  not  guess  through  screen  doors  and  in  dark  corners. 
Reports  all  changes  of  names,  complaints,  jumpers,  broken 

seals,  meters  exposed  to  weather,  bad  wiring  and  special  con- 
ditions such  as  "bad  dogs,"  "key  next  door,"  "work  during 

day,"  etc. 
Keeps  record  book  neat  and  up  to  date. 
Checks  constants  and  numbers  with  meter  book. 

Marks  "OK"  after  an  unusually  high  reading  to  indicate 
to  the  office  that  he  has  rechecked  the  reading. 

The  courteous  and  accurate  reader  is  pleasing  to  the  con- 
sumer, appreciated  by  the  management  and  respected  by  all. 

TIPS  FOR  ON-AND-OFF  MEN 
Hundreds  of  people  form  their  opinion  of  the  company  from 

their  contact  with  on-and-off  men.  Their  services  are  re- 
quired at  a  time  when  the  consumer  is  often  upset  with  the 

many  annoyances  of  moving,  and  the  appearance  of  an  Edison 
man  who  does  his  work  efficiently,  quietly  and  promptly 
frequently  supples  the  only  cheerful  moment  of  the  day. 

On-and-off  men  will  find  their  work  will  be  easier  and  their 
successes  more  marked  by  observing  the  following  sugges- 

tions : 

1.  Do  not  fail  to  complete  all  "off  and  on"  orders  on  the 
day  or  hour  required. 

2.  When  completing  an  "off"  order  be  sure  to  open  the switch  and  remove  both  fuses  in  the  entrance  switch. 
3.  Do  not  leave  fuses,  good  or  bad,  on  the  meter.     This 

practice  invites  trouble  from  the  fact  that  tenants  will  fuse 
themselves  up  and  fail  to  notify  the  company  of  the  fact. 

4.  Do  not  use  pass  key  to  enter  a  house  for  "off  and  on" 
orders  unless  permission  has  been  given. 

5.  Always  obtain  forwarding  address  when  closing  bill  is 

not  paid  at  the  time  of  completing  "off"  order. 
6.  Do  not  use  heavier  fuses  than  15  amperes  for  lighting 

service  in  the  entrance  switch  and  10  amperes  in  the  branch 
blocks. 

7.  Be  sure  your  meter  readings  are  correct.  The  ac- 
curacy of  the  company's  accounts  and  reputation  for  honesty 

depend  on  your  readings.     Mark  dials  on  your  order. 
8.  Always  complete  your  "off"  orders  literally  regardless 

of  anyone's  requesting  as  a  favor  that  you  leave  the  current 
on.  Inform  the  customer  that  arrangements  for  service  can 
only  be  made  at  the  office  of  the  company.  Give  them  the 
office  and  phone  number  and  courteously  request  that  they 

apply  there. 9.  Familiarize  yourself  with  the  rate  per  kilowatt  hour 
and  minimum  charges  for  both  city  and  county  service. 

10.  Look  for  jiimpers  and  report  every  unusual  or  unsafe 
condition. 

11.  Answer  all  questions  courteously. 
12.  If  the  customer  is  paying  a  closing  bill,  thank  him  and 

tell  him  you  hope  our  service  has  been  satisfactory  and  that 
you  trust  we  will  have  the  pleasure  of  serving  him  again  at 
some  future  time. 

13.  Treat  everyone  with  equal  courtesy.  The  party  who 
pays  us  one  dollar  a  month  is  entitled  to  as  much  considera- 

tion from  us  as  the  man  who  pays  hundreds  of  dollars. 

TROUBLEMEN 

1.  You  should  be  the  customer's  best  friend  for  it  is  to 
you  he  comes  in  the  hour  of  trouble. 

2.  Promptness  with  you  is  not  only  a  virtue;  it  is  a necessity. 

S.  Remember  that  when  a  fuse  blows  out  there  is  a  reason; 
find  it  out  and  inform  the  customer.  Tell  him  that  a  fuse  is 
for  his  protection.  Tell  him  the  danger  of  overloading  a 
circuit.  Suggest  a  new  circuit  wired  for  "convenience  out- 

lets" in  baseboards,  and  if  the  consumer  is  inclined  to  listen, 
tell  him  the  trouble  the  company  takes  to  give  good  service 
and  prevent  trouble  of  all  kinds. 

4.  _  Look  for  trouble.  Do  not  always  wait  until  it  comes. 
For  instance:  If  you  see  a  limb  of  a  tree  that  is  likely  to 
short  wires,  make  out  a  trouble  order  to  the  district  superin- 

tendent to  trim  it  off  if  you  cannot  do  it. 
5.  If  technical  advice  seems  necessary  and  you  are  not  in 

a  position  to  give  full  information,  notify  the  district  manager 
promptly. 

SUGGESTIONS  FOR  BOOKKEEPERS 

A  good  bookkeeper  will  not  sacrifice  accuracy  for  speed  be- cause : 

Errors  in  billing  antagonize  the  consumer. 
Errors  cause  work  for  others  in  making  corrections  and 

adjustments. 
Errors  cause  delays  in  securing  balances. 
Errors  show  in  the  traveling  auditor's  report,  and  reflect 

unfavorably  on  the  district. 
Lack  of  complete  information  on  the  bill  annoys  the  con- 

sumer and  delays  the  collector. 
Corrected  bills  make  consumers  suspicious. 
Pro-rated  bills,  unless  they  are  explained,  create  an  un- 

favorable impression  in  the  consumer's  mind. 
Carelessly  made,  inaccurate  bills  that  cannot  readily  be 

understood,  by  customers  can  but  result  in  retarding  the 
bookkeeper's  advancement. 

The  bookkeeper  who  considers  each  bill  a  message  from  the 
Edison  company  to  one  of  its  customers,  has  the  same  oppor- 

tunity to  make  friends  for  the  company  that  is  given  those 
employees  who  meet  the  consumer  face  to  face. 

HINTS  FOR  CASHIERS 

The  cashier  represents  the  company  when  the  consumer  is 
parting  from  his  money.  The  situation  calls  for  a  pleasant 
manner  and  a  full  knowledge  of  the  transaction  leading  to 
this  payment. 

The  successful  cashier: 
Is  tactful. 
Is  neat  and  businesslike. 
Calls  the  consumer  by  name. 
Gives  the  consumer  Ms  entire  attention. 
Makes  change  rapidly  and  accurately. 
Always  thanks  the  consumer  for  the  payment  and  adds  a 

smile  for  good-will. 

Should  never  say  "Hello"  when  answering  the  phone — 
say  "Edison  Company." 
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Every  cashier  should: 
Know  the  rates. 
Understand  the  bookkeeping  system. 
Be  familiar  with  lamps  and  appliances. 
Ask  questions  when  in  doubt  and  thus  avoid  giving  wrong 

information. 
Look  up  accounts  before  cashing  deposits. 
Take  the  position  that  the  customer  is  always  right  until 

we  can  prove  to  his  entire  satisfaction  that  he  is  in  error. 
Prompt,  courteous,  tactful  methods  at  the  counter  are  the 

mark  of  a  good  cashier.  If  a  second  customer  comes  in  be- 
fore the  first  has  finished  his  business,  the  cashier  should 

recognize  the  presence  of  the  second  customer  by  a  smile 
or  bow.  If  a  third  customer  comes  in,  do  not  keep  him 
waiting  in  line,  but  call  for  one  of  your  assistants  to  come 
forward. 
We  are  pleased  and  you  are  to  be  complimented  when 

people  say,  "It  is  a  pleasure  to  do  business  in  an  Edison 
office." 

An  Electric  Sterilizer  for  the 

Average- Sized  Dairy 
AN  electric  sterilizer  which  will  adequately  meet 

the  requirements  of  98  per  cent  of  the  average 
dairies  has  recently  been  developed  by  Fred  B.  Fair 
of  San  Joaquin,  Calif.  This  new  sterilizer  is  the 
outcome  of  a  model  brought  forth  about  two  years 
ago  and  differs  from  the  earlier  model  in  that  live 
steam  under  pressure  in  addition  to  ample  hot  water 
is  provided  for  cleaning  and  sterilizing. 

The  sterilizer  consists  of  a  30-gal.  boiler  placed 
over  a  heating  chamber  containing  a  5-kw.  hairpin 
heating  element.  A  sheet-metal  sterilizing  cham- 

ber, large  enough  to  hold  four  10-gal.  cans,  is 
placed  adjacent  to  the  boiler.    A  50-gal.  tank  with  a 

Early  model  of  sterilizer  in  which  four  10-gal.  cans  can  be   sterilized  at 
one  time  by  means  of  hot  water. 

In  the   improved  model   steam  under  pressure  up   to   75   lb.  may  be  used 
for  sterilizing  purposes. 

10-kw.  element  also  is  being  made  to  meet  the  re- 
quirements of  larger  dairies. 

Cold  water  is  run  into  the  boiler  to  levels  shown 
on  a  water  gage,  no  injector  being  used  to  force 
water  into  the  boiler.  The  dairyman  starts  his 
cleaning  operations  by  filling  the  boiler  and  turning 
an  electric  switch.  The  heater  soon  raises  the  tem- 

perature of  the  water  to  the  desired  heat.  Washing 
operations  usually  lower  the  water  level  to  approxi- 

mately 71/2  gal. 

Live  steam  may  be  generated  at  any  desired  pres- 
sure up  to  75  lb.,  at  which  point  a  safety  valve  is 

set  to  operate.  An  automatic  water  level  gage  and  a 
pressure  gage  to  cut  out  the  current  are  additional 
safety  devices  designed  to  make  the  sterilizer  prac- 

tically fool-proof.  When  cans  and  parts  of  separators 
and  milking  machines  have  been  washed,  they  are 
sterilized  by  live  steam  in  the  sterilizing  tank. 

The  advantage  of  the  electric  dairy  sterilizer  over 
oil  and  wood-heated  sterilizers  are  cleanliness  and 
convenience.  There  are  no  fumes,  soot  or  ashes  to 
contaminate  the  milk  such  as  result  from  the  use  of 

oil  or  wood-burning  plants.  The  electric  sterilizing 
plant  is  compact,  occupying  a  floor  space  of  3  x  5  ft., 
and  it  can  be  set  up  anywhere  in  the  milk-house. 
The  original  cost  of  the  electric  machine  is  about 
the  same  as  that  of  an  oil  burner,  while  the  operating 
cost  is  very  little  more.  A  recent  survey  showed 
a  cost  of  12  cents  per  day  for  power  in  each  of  six 
dairies  using  5-kw.  electric  sterilizers  of  the  early 
type.  The  steam  pressure  type  has  not  been  in  oper- 

ation a  sufficient  length  of  time  to  determine  the 
costs  for  power,  but  the  cost  is  estimated  to  be  about 
the  same  as  for  generating  steam  by  oil-burning. 
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CENTRAL  STATION  CONSTRUCTION 
OPERATION    AND    MAINTENANCE 

Modern   Pole-Treating  Plant  Fills  Entire    Need 
Economical  Treatment  of  All  Poles  Used  on  System  Effected 

at  New  Plant  of  San  Joaquin  Corporation. 
By  D.  P.  MASON,   Manager   Supplies   Division.   San  Joaquin  Light 

Fresno,  Calif. 
Power    Corporation, 

Two  carloads  of  poles  per  day  can  be 
treated  at  the  pole-treating  plant  of 
the  San  Joaquin  Light  &  Power  Cor- 

poration at  Fresno,  Calif.  The  design 
and  layout  of  the  plant  are  the  result 
of  several  years  experience  with  the 

company's  former  less  modern  equip- 
ment and  an  extensive  study  of  many 

other  treating  plants  on  the  Pacific 
Coast.  Its  location  is  at  the  center  of 

the  company's  present  pole-storage 
space  where  it  is  readily  accessible  to 
rail,  truck  and  handling  facilities. 

The  distinctive  feature  of  the  tanks 
is  in  the  design  and  location  of  the  heat- 

ing units.  Offsets  5  in.  deep  and  6  ft. 
3  in.  high  extend  the  full  length  of  each 
tank.  Steam  headers  are  used  for 
heating  the  creosote  and  are  mounted  in 
these  spaces  along  the  sides  of  the 
tanks.  Poles  are  prevented  from  strik- 

ing and  damaging  the  headers  by  %-in. 
by  2-in.  bars  on  4-in.  centers  running 
vertically  and  bolted  to  the  stiffener 
channels.  Tliis  construction  leaves  no 
projections  for  poles  to  become  hung  up 
while  being  lowered  into  the  tank.  The 
highest  steam  pipe  is  6  in.  below  the 
lowest  level  of  creosote  used  in  treating. 

At  first  thought  it  would  seem  that 
the  bottom  of  the  tank  would  be  the 
logical    place    to    install    the    heating 

units.  However,  by  mounting  them  in 
the  offsets  in  the  sides  of  the  tank  35 
per  cent  more  heating  surface  is  made 
available.  Further,  the  debris  which 
rapidly  accumulates  from  the  poles  in 
the  bottom  of  such  a  tank  greatly  de- 

creases the  efficiency  of  heating  units 
located  in  the  bottom.  Damage  is  more 
likely  to  occur  and  is  more  difficult  to 
guard  against  when  headers  are  placed 
down  where  poles  must  rest  upon  them 
or  their  guards. 

Steam  headers  are  used  instead  of 
coils  because  headers  are  more  easily 
handled  and  because  the  condensate  will 
drain  more  rapidly  from  a  header  than 
from  coils.  The  headers  are  constructed 
of  standard  black  pipe,  and  all  joints 
are  welded  and  tested  to  withstand  a 
working  pressure  of  125  lb.  Eighteen 
lengths  of  1%-in.  pipe  welded  into  3-in. 
pipe-headers  constitutes  each  heating 
unit. 

The  tanks  are  constructed  of  %-in. 
steel  plate  with  5-in.  channel  and  Z-bar 
stiffeners.  The  larger  one  is  7x24x12 
ft.  and  the  smaller  7x15x12  ft.  Each 
tank  sets  in  its  own  reinforced  concrete 
pit,  and  the  two  are  separated  by  a 
pump  pit.  Oiled  sand  is  used  under  the 
tanks  instead  of  cement  grout  because 
the  sand  conforms  to  the  outline  of  the 
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Cross  section  of  the  pole-treating  tank  showing 
location  of  Z-bars  and  channels  used  for  stif- 

feners. The  offset  at  eithel*  side  is  to  accommo- 
date the  steam  headers  for  heating  the  creosote. 

A  24-in,  sump,  to  which  is  connected  the  suction . 
line  of  the  pump,  makes  possible  the  complete 

draining    of    the    tank. 

tank  bottom  nearly  as  well  as  grout 
and  prevents  the  bottom  from  rusting. 
The  sand  also  serves  as  a  cushion 
should  poles  accidentally  be  dropped 
into  the  tank.  Rails,  bolted  together  in 
sections  to  facilitate  their  removal  when 
cleaning  the  tank,  are  laid  across  the 
bottom  of  the  tank  on  the  inside  to 
form  a  rest  for  the  pole  butts  and  to 
prevent  them  from  slipping.    The  tanks 

Preparing  to  drop  a  couple  of   50-ft.  poles  into  the  creosoting  vats.     The  double  "L"  shape  of  the  structure  greatly  facilitates  loading  and  unloading tne  tanks,  as  they  may  thus  be  approached  from  almost  any  angle.     Two  carloads  of  poles  may  be  treated  here  at  one  time.     The  boiler  house  appears immediately  in  the  rear  of  the   treating-tank    structure. 
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Elevation    of    the    treating-plant    superstructure    showing    the    m   ajor  dimensions  and  the  method  and  location  of   cross  bracing. 

are  entirely  self-supporting  and  do  not 
bear  against  the  pit  walls.  This  en- 

ables easy  removal  of  the  tanks  for 
repair  purposes. 

Duplicate  pumps  for  handling  creo- 
sote are  located  in  the  central  pit.  One 

of  these  pumps  is  a  motor-driven  cen- 
trifugal and  the  other  a  duplex  steam 

pump.  A  motor-operated  vertical  sump 
pump  controlled  automatically  by  a 
float  svsdtch  prevents  possible  flooding 
of  the  pump  pit.  Sumps  in  each  of  the 
tank  pits  drain  into  the  sump  in  the 
central  pit. 

Temperature  of  the  creosote  in  each 
tank  is  recorded  by  Bristol  recording 
thermometers  mounted  in  the  pump  pit. 
Hovyever,  during  normal  operation  it  is 
not  necessary  to  go  down  into  the  pit 
because  all  valve  stems  are  extended 
through  to  handwheels  above  ground 
level.  The  starting  mechanism  for  the 
pumps  is   also   available  from   ground 

level.  Each  valve  is  plainly  labeled 
with  a  metal  tag  telling  just  what  its 

purpose  is. 
Tlie  superstructure  forms  a  letter 

"L"  around  each  treating  tank,  the 
bases  of  the  two  "Ls"  being  common. 
This  construction  was  adopted  rather 

than  the  more  common  "U"  or  "J" 
shapes  because  of  the  ease  with  which 
poles  may  be  handled  with  a  supporting 
structure  of  this  shape.  The  compara- 

tive ease  of  bracing  the  other  types  is 
more  than  offset  by  the  disadvantage 
of  operating  such  a  plant  where  the 
side  nearest  the  track  or  crane  inter- 

feres with  the  loading  and  emptying  of 
the  tanks  by  the  cranes.  Twenty-six 
cedar  poles  40  ft.  long  of  specially 
picked  straight-grained  stock,  16,000  ft. 
of  No.  1  select  Oregon  pine,  33  one-inch 
steel  tie  rods,  and  800  bolts  with  C.  I. 
washers  went  into  this  structure.  The 
poles  are  butt-treated  for  a  length  of 

10  ft.  Double  decks  substantially  railed 
facilitate  the  handling  of  poles  of  va- 

rious lengths. 

From  80  to  140  poles  can  be  treated 
at  one  time  in  the  larger  tank,  and  from 
45  to  85  in  the  small  depending  upon 
the  size  of  the  poles.  About  three 
hours  is  required  to  load  both  tanks 
from  stock  piles,  and  about  the  same 
to  empty  the  tanks  and  load  the  poles 
on  cars  ready  for  shipment. 

Apparently  the  best  penetration, 
which  is  from  5/16  to  3/8  in.,  is  ob- 

tained by  bringing  the  creosote  up  to  a 
temperature  of  215  degrees  F.  during  a 
period  of  four  hours.  Steam  is  then 
shut  off  and  the  whole  mass  allowed  to 
cool  off  until  the  next  morning.  How- 

ever, it  is  possible  to  turn  out  two  load- 
ings in  24  hours  with  nearly  the  same 

penetration  by  increasing  the  boiling 
period  and  then  turning  in  cold  creosote 
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Section  plan  view  of  the  supporting  structure  for  the  treating  plant  showing   some   of   the   interesting   design   features. 
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while  the  hot  is  being  pumped  out.   This 
lattej-  operation  hastens  the  cooling. 

The  boiler  house  is  located  just  back 
of  the  treating  vats  and  is  a  35x57-ft. 
building  which  houses  an  office,  a 
change  room  and  a  shop  as  well  as  the 
boiler  and  appurtanences.  A  horizontal 
tubular  oil-fired  boiler  designed  for  125 
lb.  pressure  and  operating  at  100  lb. 
supplies  steam  to  the  headers  in  the 
creosote  vats.  A  steam  connection  is 
also  extended  to  a  point  where  it  is 
convenient  to  attach  it  to  the  cranes  to 
supply  pressure  for  their  oil  burners 
until  they  get  up  their  own  steam.  One- 
half  inch  sponge  asbestos  covering  is 
used  for  all  live  steam  lines,  and  85  per 
cent  magnesia  blocks  prevent  radiation 
from  the  boiler.  Practically  no  make- 

up in  feed  water  is  necessary  because 

The  old  pole-treating  plant  had  served  its  purpose 
and   provided   experience   of    value    in   designing 

the  new  plant. 

all  condensate  from  the  headers  in  the 
treating  vats  is  returned  to  the  boiler 
through  the  feed-water  system. 

Boiler-feed  and  fuel-oil  pumps  are  all 
of  the  duplex  type  and  are  provided  in 
duplicate  in  order  to  avoid  shut-downs 
while  pumps  are  undergoing  repairs. 
An  extra  or  utility  pump  serves  to  load 
the  cranes  with  fuel  oil  and  for  other 
special  purposes.  Strainers  in  the  suc- 

tion and  in  the  discharge  lines  of  the 
fuel  pump  guard  against  congestion  of 
the  burner,  and  an  exhaust-steam 
heater  raises  the  temperature  of  the 
oil  just  before  it  enters  the  burner.  The 
burner  operates  at  30-lb.  pressure.  An 
air-dome  equalizes  the  pressure  in  the 
oil  feed  line  and  a  relief  valve,  the  dis- 

charge of  which  feeds  in  to  the  suction 
line  of  the  fuel  pump,  takes  care  of  any 
excessive  pressure  without  loss  of  fuel. 

Creosote  is  stored  in  two  25,000-gal. 
tanks  constructed  of  M,-in.  boiler  plate 
and  may  be  handled  at  will  by  means  of 
the  pumps  located  in  the  pit  adjacent 
to  the  treating  pits.  Each  storage  tank 
may  be  heated  in  cold  weather  by  steam 
coils.  The  level  of  creosote  in  the  stor- 

age tanks  is  registered  by  a  float  gage. 
Storage  facility  for  15,000  gal.  of  fuel 
oil  is  of  a  similar  construction.  The 
three  tanks  are  located  at  a  distance 
from  the  boiler  house  consistent  with 
the  fire  hazard  and  are  mounted  upon 
2-in.  beds  of  oiled  sand  overlaying  con- 

crete slabs.  Provision  also  has  been 
made  for  a  future  fuel  oil  tank. 

Lighting  of  the  yards  adjacent  to  the 
treating  plant  is  accomplished  throusrh 
two  wide-angle  150-watt  Crouse-Hinds 
flood  lights  mounted  one  on  each  end  of 
the  superstructure  of  the  treating 
tanks.  Similar  lights  are  mounted  on 
other  buildings  in  different  parts  of  the 
yards.  In  this  way  the  setting  of  poles 
throughout  the  yards  for  lighting  pur- 

poses was  avoided. 
Operation  of  this  plant  and  its  equip- 

ment throughout  the  past  year  has 
failed  to  show  up  any  difficulties  worth 
mentioning.  Operators  and  the  cor- 

poration alike  are  satisfied  with  both 
results  and  equipment. 

Conditions  were  such  that  the  truck 
had  to  go  up  a  very  steep  incline  and 
so  was  forced  to  start  with  somewhat 
of  a  jerk.  The  jerk  proved  to  be  too 
much  for  the  old  pole,  which  was  rotted 
at  the  base,  causing  the  butt  of  the 
pole  to  kick  ahead  sharply.  This  broke 
one  of  the  guy-lines  and  permitted  the 
pole  and  transformer  to  crash  together 
to  the  concrete  pavement.  The  cast-iron 
case  was  badly  shattered,  but  the  wind- 

ings proved  by  test  to  be  electrically 
and  mechanically  uninjured.  A  new 
terminal  board,  a  few  new  core  clamps 
and  a  new  case  were  all  the  repairs  re- 

quired to  restore  the  transformer  to service. 

Shell  Type  Transformer  Survives 
Fall  to  Pavement 

The  value  of  the  design  of  shell-type 
distribution  transformers  was  demon- 

strated recently  in  an  accident  in  On- 
tario, Canada.  In  this  design  of  trans- 

former the  coils  are  rigidly  braced  by 
the  four  outside  legs  of  the  core  that 
tend  to  protect  them  from  mechanical 
damage  and  exterior  abrasion. 

The  particular  accident  in  question 
occurred  during  the  process  of  remov- 

ing a  40-ft.  pole.  Tlae  line  wires  all  had 
been  taken  from  the  pole,  leaving  the 
pole  guyed  four  ways  by  means  of  ropes 
preparatory  to  the  removal  of  the 
transformer,  which  was  mounted  at  a 
height  of  22  ft.  above  the  ground.  The 
tackle  was  rigged  up  to  lower  the 
transformer  by  means  of  a  motor  truck 
and  ropes  arranged  through  suitable 
sheaves. 

One  Fly  Power  Sufficient  to  Run  Ra- 
dio Set  25  Years. — The  minute  quantity 

of  current  necessary  for  each  receiving 
set  to  control  the  local  battery  current 
is  significantly  stated  by  Dr.  L.  R. 
Whitney,  director  of  research  for  the 
General  Electric  Company,  who  says: 

"If  the  amount  of  work  done  by  a  house- 
fly in  crawling  up  a  window  pane  a  dis- 

tance of  one  inch  were  to  be  put  into  a 
receiving  tube  as  energy  coming  from 
space,  it  would  suffice  to  actuate  the 
outfit  continuously  for  a  quarter  of  a 
century."  The  radio  set  is  controlled 
by  the  smallest  unit  of  power  of  which 
man  has  made  practical  use.  The  con- 

trolled currents  which  do  the  work  in 

the  receivers  or  loud  speaker  are  sup- 
plied by  the  "B"  battery.  However,  the 

impulses  coming  from  the  antenna  are 
the  ones  which  actually  cause  the  set 
to  function. 

A  battery  of  motor-operated  Midwest  Engine  Company's  3-stage  pressure  pumps  serving  11  pas- 
senger and  4  freight  elevators  at  the  St.  Francis  Hotel,  San  Francisco.  It  will  be  noted  that  all 

pumps  feed  into  a  common  header  and  to  a  common  pressure  tank.  Pressure  is  maintained  auto- 
matically at  from  115  lb.  to  135  lb.  by  means  of  automatic  pressure  regulators  which  are  little 

more  than  contact-making  pressure  gages.  These  regulators  control  the  operating  current  of  control 
relays,  which  in  turn  control  the  motors  through  Electric  Controller  &  Manufacturing  Company 
automatic  compensators.  One  relay  and  one  compensator  are  installed  for  each  motor.  Operation 
is  continuously  intermittent,  the  motors  being  started  and  stopped  every  2  to  314  minutes.  The 
relays  are  of  the  same  manufacture  as  the  compensators  and  are  designed  to  give  overload  and 
short-circuit  protection  on  the  starting  side  of  the  compensators  as  well  as  on  the  running  side  as 
it  is  in_  the  circuit  ahead  of  the  compensator.  Slow  action  on  overloads  and  quick  action  on  short 

circuits  is  given  by  the  relay  through  a  combination  dash-pot  and  spring  arrangement. 
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Showing  the  auger-shaft  tovrer  set  at  an  angle  of  31   deg.  from  the  perpendicular  for  drilling  the 
lower  11  ft.  of  a  corner-post  hole  for  a  dead-end  tower. 

Machine  Bores  Tower  Foundations  in  Solid  Rock 
Apparatus  Commonly  Used  for  Drilling  Pole  Holes  in  Ordinary 

Earth  Found  Adaptable  to  Rocky  Subsoil 

Solid  rock  offers  no  terrors  to  the 

latest  in  earth-boring  machines  being 
used  by  the  Union  Gas  &  Electric  Com- 

pany of  Cincinnati,  Ohio.  This  com- 
pany has  been  recently  engaged  in 

erecting  a  new  transmission  line  over 
a  particularly  hilly  and  rocky  country. 
An  FWD  earth-boring  machine  was 
experimented  with  on  this  project  and 
found  to  be  comparatively  as  efficient 
at  boring  holes  for  poles  and  tower  foot- 

ings in  solid  rock  as  in  ordinary  earth. 

The  24-in.  auger  in  action.  After  the  48-in. 
bit  has  been  used  to  establish  working  space 
on  a  plane  at  a  depth  that  can  be  common  for 
all  four  corners,  a  24-jn.  hole  is  sunk  from 

that    plane    about    3     ft.    deep. 

Previously  the  operation  of  such 
machines  has  been  restricted  to  those 
kinds  of  soil  where  holes  could  be  dug 
by  hand  methods  without  blasting. 

In  the  work  of  digging  the  holes  for 
the  tower  abutments  many  different 
sizes  of  augers  are  used.  First  the 
48-in.  bit  is  used  to  bring  the  working 

level  of  each  corner  to  the  same  plane. 
Due  to  the  liilly  nature  of  the  country, 
this  phase  of  the  work  frequently  ne- 

cessitates considerable  digging  with  the 
big  auger.  After  the  48-in.  hole  is 
completed  to  the  proper  depth,  a  24-in. 
hole  is  bored  about  three  feet  deep  at 
the  bottom  of  the  larger  hole.  From  the 
bottom  of  the  24-in.  hole  an  8-in.  hole 
is  bored  11  ft.  deep  and  at  an  angle 
of  nine  deg.  from  the  vertical. 

Rock  is  frequently  encountered  in  the 
digging  of  the  8-in.  hole.  The  thick- 

ness of  tills  rock  through  which  it  is 
necessary  to  drill  varies  from  a  foot  or 
so  to  the  entire  depth  of  the  hole.  When 
rock  is  met  with,  the  first  step  in  sink- 

ing the  8-in.  hole  is  to  bore  a  1%-in. 
hole  through  the  rock  to  the  required 
depth.  To  accomplish  this  a  1%-in. 
drill  is  attached  to  the  auger  shaft  and 
the  hole  put  through  at  the  rate  of 
about  an  inch  a  minute.  In  one  par- 

ticular instance  where  the  rock  ex- 
tended the  full  11  ft.  of  depth  this  pre- 

liminary hole  was  completed  in  two 
hours  and  thirty  minutes.  (Such  a 
hole  drilled  by  hand  methods  would 
have  taken  three  men  three  or  four 
days.)  After  the  small  hole  is  bored 
it  is  shot  with  dynamite  and  then 
cleaned  out  with  the  8-in.  auger.  The 
cleaning-out  process  requires  but  a  few 
minutes. 

In  sinking  the  8-in.  holes  for  the 
corner  posts  it  is  necessary  that  the 
degree  of  slant  not  vary  more  than  an 
inch  from  that  desired. 

The  holes  for  the  corner  posts  are 
sunk  at  an  angle  of  9  deg.  from  the 
perpendicular.  It  is  necessary  that  the 
deviation  from  this  specification  and 
the  direction  of  slant  should  not  vary 
more  than  one  inch  in  the  11-ft.  depth. 
This  exactness  is  assured  by  leveling 
the  boring  machine  with  instruments. 
Then  the  tower  which  carries  the  auger 
shaft  is  carefully  tilted  to  the  proper 
degree.  At  dead-end  locations  an  ad- 

ditional hole  is  drilled  for  the  braces. 
This  hole  is  also  put  down  from  the 
bottom  of  the  24-in.  hole.  However,  in 
the  case  of  dead-end  towers  the  main 

Shooting  the  1%-in.  hole  preparatory  to  clean- 
ing it  out  with  the  8-in  auger.  The  debris 

from  the  shot  can  be  seen  spouting  into  the  air 
back  of  the  auger  tower  -which  has  been  s-rning 
clear.  Note  the  blocking  under  the  rear  wheels 

for    the    purpose    of    leveling   the   truck. 

holes  are  dug  at  4  deg.  from  the  per- 
pendicular while  the  holes  for  the 

braces  are  bored  at  31  deg.  from  the 

perpendicular. 
The  experiment  with  the  FWD  digger 

on  this  rock-drilling  job  was  evidently 
satisfactory  for  the  machine  was  kept 
busy  24  hours  a  day.  Flood  lights  for 
night  work  were  energized  from  a  por- 

table power  plant. 

Showing  the  8-in.  auger  bit  in  place  on  the 
shaft  and  set  at  the  9-deg.  angle  ready  to  clean 
out   the    lower    11    ft.    of    the    corner-post    hole. 
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IDEAS  FOR  THE  CONTRACTOR 

Industrial  Accident  Commission  Grounding  Rules 
A  Summary  of  the  Requirements  which  Are  in  Effect  in  All 

Places  of  Employment  in  California 
By   E.   EARL   BROWNE 

There  are  a  good  many  rules  cover- 
ing grounding  requirements  as  they  are 

enforced  in  different  communities 
throughout  the  state.  The  subject  of 
grounding  is  covered  by  the  Electrical 
Utilization  Safety  Orders  of  the  Indus- 

trial Accident  Commission  of  the  State 
of  California,  which  are  effective  in  all 
places  of  employment.  Therefore  they 
concern  practically  all  contractors,  and 
a  uniform  interpretation  of  the  require- 

ments to  be  met  will  be  of  interest. 
The  ground  wire  for  the  service  en- 

trance conduit  shall  be  No.  6  B.  &  S. 
gage  copper  wire  where  wires  in  the 
service  conduit  are  not  larger  than  No. 
0;  for  larger  wires  No.  4  is  required. 
It  shall  be  grounded  inside  the  building 
with  a  separate  ground  wire  which  is 
not  connected  to  the  neutral  ground. 

All  equipment  connected  to  circuits 
of  over  150  volts  to  ground  shall  be 
grounded.  When  over  150  volts  and 
less  than  300  volts,  the  equipment  may 
be  grounded  to  the  conduit  carrying  the 
feed  wires.  A  separate  ground  on  the 
case  or  frame  of  the  equipment  is  re- 

quired where  the  potential  is  over  300 
volts. 

All  metal  conduit,  armoured  cable, 
and  metal  molding  shall  be  grounded. 
Table  1  gives  the  size  of  wire  required 
for  various  loads. 

The  neutral  wire  of  all  three-wire 
secondaries,  except  three-phase  and 
d.c.  neutrals,  shall  be  grounded  inside 
the  building  with  an  insulated  copper 
wire  of  a  size  indicated  by  the  main 
service  cutouts  and  Table  1.  This 
ground  must  be  placed  ahead  of  the 
service  switch. 

This  ground  shall  be  run  as  a  sep- 
arate conductor  from  the  neutral  to 

ground  and  be  installed  the  same  as  re- 
quired for  a  current-carrying  conductor; 

unless  run  in  approved  conduit,  it  shall 
be  installed  as  required  for  knob  and 
tube  work.  If  conduit  is  used,  the  con- 

duit shall  be  grounded;  the  preferable 
way  of  accomplishing  this  is  by  bonding 
to  the  service  conduit  or  the  service 
conduit  ground  wire.  Direct-current 
neutrals  shall  not  be  grounded  within  a Duilding. 

Mof-e  than  one  ground  wire  may  be 
run  in  the  same  conduit;  or  a  bus 
ground  conductor  of  one  wire  may  be 
used,  provided  it  is  of  sufficient  size  to 

equal  the  total  carrying  capacities  of 
the  connected  ground  wires  and  is 
grounded  at  more  than  one  place.  How- 

ever, the  service  conduit  ground  and 
the  neutral  ground  shall  not  be  run  in 
the  same  conduit  with  the  equipment 
grounds  or  the  grounds  for  building  in- 
stallations. 

Table    1 — Required    Sizes   for    Ground    Wires 
(Except    for  Service    Entrance    Conduit.) 

Capacity  of 
Automatic 
Cutouts  Size  of 
in  Amps.  Copper  Wire 
1—     60  No.  10  B.  &  S.  gage 
61—  100  No.     S  B.  &  S.  gage 

101—  200  No.     6  B.  &  S.  gage 
201—  600  No.     4  B.  &  S.  gage 
601—1000  No.     2  B.  &  S.  gage 

The  service  conduit  ground  and  the 
neutral  ground  may  be  run  in  the  same 
conduit,  the  neutral  ground  wire  being 
insulated.  Bare  wire  may  be  used  for 
all  grounds  with  the  exception  of  the 
neutral  ground.  Ground  wires  do  not 
have  to  be  run  as  required  for  a  regu- 

lar circuit  wire,  although  they  must  be 
installed  in  a  substantial  and  workman- 

like manner. 
Pig.  1  illustrates  the  application  of 

these  rules  in  a  typical  installation. 

Bird  Electric  Company,  309  Main 

Street,  Chico,  Calif.,  is  one  of  the  pro- 
gressive firms  who  have  joined  the 

California   Electragists. 

D.  C.Neufrol  must 
noi  be  grounded 
inside    building. 

Service  Inironct 

Conduit  Grounds         ;   
#"6  -  if  Service   Conductors Sre^O  or  less 
^4-   if  Service  Conductors 
are  ffbO  or  /arqer 
Cdn  be  bore  Copper   

Single  Phase  Neulral 
Ground  l-o  be  run  in  Conduit 
or  Hnob  £j  Tube  according 
as  toujnich  rype  of  ins- 
fa! lation  is  required. 
3i2&  35  per  Table  ̂ /. 
l^usi  be  freofed  35  < live  Conductor  and 
insulo^ed  accordtngly. 

Mehi 

rleters   ->— =   -^  = 

fielei 

^rngfe  Phsse  Serv/ce  Cond 

uit  ground'  c^  3ingte  Ph'""" t^eulral'around'  can  be 
in  same^Conduir. 

Fisj.    1— Diagram   showing   grounding   necessary  to    comply   witli   the   rules    of    the   Industrial    Accident    Commission    of    the    State    of    California 
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The  Demand  Factor  in  Heating  and  Cooking  Loads 
San  Joaquin  Light  &  Power  Corporation  Conducts  Tests  to  Obtain 

Average  Values  Compared  with  the  Connected  Load 

By   E.   J.   CRAWFORD" 
Assistant  General  Superintendent,   San  Joaquin  Light  &  Power  Corporation,   Fresno,   Calif. 

Diversity  of  demand  as  compared 
with  the  connected  load  in  heating 
and  cooking  installations  is  a  very 
broad  subject  and  may  be  viewed  from 
many  angles,  but  I  assume  that  the  in- 

spector's chief  interest  lies  in  deter- 
mining the  demand  with  respect  to  in- 
stalled capacity,  in  order  that  he  may 

specify  intelligently  the  switch  and 
wire  sizes  required  for  any  particular 
installation.  It  is  also  of  prime  im- 

portance to  the  public  utility,  as  this 
demand  also  determines  the  size  of 
transformers,  meters,  and  service  wire 
that  adequately  will  serve  the  job. 

We  know  from  tests  in  our  territory 
that  the  demand  on  the  same  size  in- 

stallation will  vary  with  the  city  and 
suburban  use.  The  suburban  demand 
is  heavier,  probably  due  to  the  fact  that 
much  more  baking  is  done  in  suburban 
homes,  and  this  use  will  overlap  the 
period  during  which  the  top  elements  of 
the  range  are  in  operation. 

Graphic  charts  were  taken  on  these 
tests  so  that  we  might  study  the  na- 

ture of  the  load  and  learn  not  only  the 
demand  but  also  its  duration.  On  quite 
a  representative  class  of  installations 
we  found  the  following  average  de- 

mands for  the  several  intervals  speci- 
fied: 

15  minutes,  65  per  cent  of  connected  load 
30  minutes,  60  per  cent  of  connected  load 
1  hour,  54  per  cent  of  connected  load 
2  hours,  34  per  cent  of  connected  load 
3  hours,  31  per  cent  of  connected  load 

This  represents  average  conditions 
with  respect  to  private  residences,  both 
city  and  suburban,  having  a  combina- 

tion load  of  cooking,  heating  and  water 
heating  in  addition  to  lights.  It  is 
noticeable  that  the  demand  factor  is 
much  higher  where  only  a  limited 
amount  of  apparatus  is  installed;  for 
example,  where  only  a  range  and  lights 
are  installed  as  compared  with  a  range, 
water  heater,  air  heaters  and  lights. 
The  diversity  in  the  use  of  the  greater 
quantity  of  apparatus  cuts  the  demand 
factor  materially. 

In  apartment  houses  we  found  little 
difference  between  the  15-minute  and 
30-minute  demand,  which  was  approxi- 

mately 26  per  cent  of  the  connected 
load,  and  the  demand  tapered  off  from 
this  value  to  22  per  cent,  19  per  cent  and 
12  per  cent,  respectively,  for  one  hour, 
one  and  one-half  hours,  and  two  hours. 

In  general,  we  estimate  we  can  handle 
the  metering  and  transformer  capacity 
for  residence  loads  at  approximately  40 
per  cent  of  the  installed  capacity,  ex- 

cept as  noted  in  individual  cases  where 
there  is  no  diversity.  For  apartments 
a  still  smaller  capacity  will  be  adequate, 
but  for  commercial  loads  we  must  count 
on  the  full  connected  load  being  in  op- 

eration for  an  interval  long  enough  to 
require  full  capacity  to  meet  it. 

In  deciding  on  wire  sizes  for  the  var- 
ious classes  of  heating  and  cooking 

loads  it  would  undoubtedly  be  advis- 
able to  allow  a  greater  margin  of 

safety,  and  it  might  be  well  to  call  for 

*Address  made  before  the  semi-annual  meet- 
ing of  the  California  Association  of  Electrical 

Inspectors  recently  held  in   San   Francisco. 

Service    Conduit   Increased   from 
%  -in.  to  1  V2-in.  in  300  Homes 
Through  the  efforts  of  Frank  J. 

Kiefer,  field  representative  of  the  Cali- 
fornia Electrical  Bureau,  Baxton  & 

Zweig,  building  contractors  of  San 
Francisco,  recently  increased  the  service 
conduit  from  %  in.,  as  originally  speci- 

fied for  a  tract  of  300  homes  being 
erected  in  the  Balboa  Terrace  district, 
to  1%  in.  so  that  electric  ranges  and 
water  heaters  might  be  installed,  and 
later  to  1%  in.  so  that  air  heaters 
might  also  be  used.  J.  J.  McDonald  has 
the  electrical  contract  for  the  homes. 

Four  homes  were  built  with  %-in. 
conduit  services,  twelve  with  1%-in., 
and  the  remaining  homes  will  have  1%- 
in.  conduit  services.  The  first  home  in 
the  tract  to  be  sold  was  one  which  had 
only  a  %-in.  service  conduit.  The  buy- 

ers wanted  an  electric  range  and  water 
heater,  and  a  new  service  had  to  be 
installed  before  they  could  move  in. 
Unfortunately  this  had  not  been 
planned  when  this  home  had  been  built 
so  that  it  was  necessary  to  install  the 
new  service  on  the  exterior  of  the  build- 

ing. This  condition  is  eliminated  in 
the  remainder  of  the  homes  in  the  tract 
that  have  been  built  under  the  new 
specifications.  Mr.  Kiefer  also  has  been 
able  to  have  one  lighting  outlet  installed 
in  each  closet  in  each  of  the  homes  and 

has  added  an  average  of  one  conven- 
ience outlet  to  each  home. 

a  wire  which  would  safely  conduct  70 
per  cent  of  the  connected  load  for  res- 

idence installations,  60  per  cent  for 
apartments  and  100  per  cent  for  com- 

mercial installations. 
These  values,  however,  will  probably 

vary  with  the  geographical  location, 
and  it  may  be  necessary  to  average  the 
data  secured  from  all  sections  of  the 
state  before  specifying  anything  defi- 

nite. There  is  just  one  warning  I  would 
like  to  give  in  concluding  these  remarks, 
and  that  is  whatever  regulations  are 
adopted  and  approved  as  standard,  that 
in  making  them  you  keep  in  mind  the 
desirability  of  avoiding  making  the  in- 

stallation cost  so  prohibitive  as  to  pre- 
vent the  advancement  of  the  use  of  this 

kind  of  load. 

Own  Installation  Sells  Show-case 
Lighting  for  Contractor 

An  example  of  the  possibilities  of  sell- 
ing show-case  lighting  through  prop- 

erly equipped  cases  in  the  contractor's 
own  establishment  was  presented  re- 

cently when  R.  J.  Jacobs,  electragist  of 
Santa  Rosa,  was  awarded  the  electrical 
lighting  contract  on  forty  show-cases 
for  the  White  House  in  that  city.  X-ray- 
show-case  reflectors  will  be  used  in 
making  the  installation. 

About  a  year  and  a  half  ago  Mr. 
Jacobs  installed  similar  equipment  in 
his  own  show-cases.  By  being  able  to 
show  his  prospective  customers  exactly 
what  could  be  expected,  he  has  been 
able  to  sell  similar  installations  more 
readily.  He  is  enthusiastic  about  this 
method  of  selling. 

Phillips    Electric    Company,    427    E. 
Mendocino  Avenue,  Stockton,  Calif.,  has 
recently  become  a  member  of  the  Cali- 

fornia Electragists. 

Pumping   Plant   Equipment   Sold 
by  Aid  of  Store  Installation 
An  effective  method  of  selling  pump 

installations  is  being  used  by  E.  Roy 
Nash  of  Salinas  and  Monterey.  He  has 
a  booth  on  one  side  of  his  store  in 
which  he  has  placed  a  modem  pump 
installation  using  Westinghouse  remote- 
control  equipment  and  a  Western  tur- bine pump. 

Anyone  inquiring  about  pump  instal- 
lations is  taken  to  this  booth,  and  shown 

just  how  an  installation  made  by  E. 
Roy  Nash  would  operate.  In  this  way 
it  is  frequently  possible  to  sell  a  higher 
grade  of  installation  than  ordinariily 
would  be  purchased.  The  customer  is 
better  satisfied,  too,  because  he  knows 
beforehand  just  what  equipment  will  be 
installed  and  what  it  will  look  like. 

Modern  pump   installation   in   the   store  of  E.  Roy  Nash  at   Salinas  used  in  selling  similar 

equipment 
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Electricity  in  the  Modern  Newspaper  Pressroom 
San  Francisco  Chronicle  Has  Many  Interesting  Applications  and 

Has  Developed  an  Elaborate  System  of  Remote  Control 

The  San  Francisco  Chronicle  has  one 
of  the  most  complete  and  modern  news- 

paper establishments  in  the  West. 
Electricity  has  a  very  important  role  in 
its  operation,  and  some  of  the  applica- 

tions of  it  are  worthy  of  particular  at- 
tention. The  press  is  of  the  unit-type, 

which  permits  a  great  deal  of  flexibility 
in  operation.  At  the  present  time  four- 

teen units  are '  installed,  with  founda- tions provided  for  four  more  units.  The 
black  and  white  press  units  are  oper- 

ated with  four  100-hp.  motors.  One 
motor  is  capable  of  operating  from  one 
to  five  units,  which  is  equivalent  to  a 
forty-page  press  as  each  unit  has  a 
capacity  of  eight  pages.  For  over  five 
units,  two  motors  are  paralleled.  The 
color  press  is  operated  by  a  125-hp. 
motor.  A  10-hp.  motor  is  used  for  start- 

ing purposes  instead  of  these  larger 
motors. 

All  of  the  electrical  equipment  of 
the  pressroom  is  operated  by  remote 
control  switches  which  connect  with  a 
central  control  room.  Fourteen  remote- 
control  stations  are  installed  at  con- 

venient locations  on  the  color  press  and 
forty-two  are  on  the  black  and  white 
press.  From  each  of  these  remote- 
control  stations  any  of  the  operators 
may  control  the  press.  Each  control 
station  has  six  remote-control  buttons 
labeled  from  top  to  bottom  as  follows: 
safe,  run,  decrease,  increase,  inch,  and 
stop.  In  addition  there  is  a  signal  but- 

ton at  a  convenient  location  at  each  of 
these  stations.  A  selector  switch  puts 
the  remote-control  stations  on  any  of 
the  difi'erent  press  unit  combinations. 
A  row  of  red  signal  lamps  extends 

completely  around  the  press  units. 
These  lamps  are  normally  lighted. 
When  a  man  wishes  to  do  any  work 
about  the  press  where  any  danger  is 

involved,  he  presses  the  "safe"  button 
of  any  control  station.  This  extin- 

guishes the  red  lamps  and  disconnects 
all  other  stations,  and  it  is  impossible 
to  start  the  press  until  the  "run"  but- ton on  the  same  station  has  been 
pressed.  Light  signals  always  are 
given  before  starting  the  press.  This 
practically  eliminates  all  danger  from 
press  accidents;  and  any  man  found 
doing  any  dangerous  work  about  the 
press  without  having  pressed  a  "safe 
button"  is  discharged  immediately. 

The  "decrease"  and  "increase"  but- 
tons control  the  speed  of  the  press, 

which  slows  down  or  speeds  up  as  long 
as  the  button  is  depressed;  when  the 
button  is  released,  the  press  continues 
at  the  speed  it  was  maintaining  at  the 
time  of  such  release. 

The  "inch"  button  operates  a  momen- 
tary contact  switch  so  that  very  small 

movements  of  the  press  may  be  se- 
cured. The  "stop"  button  is  self-ex- 

planatory. 

In  the  event  of  a  breakdown  of  any 
remote-control  station,  a  throw-over 
switch  disconnects  all  of  the  remote- 
control  stations  on  the  press  and  trans- 

fers the  control  to  one  remote-control 
station  located  on  the  wall  away  from 
the  press  and  one  station  in  the  control 
room. 

The  paper  rolls  for  the  black  and 
white  press  units  are  located  in  the 
basement.  A  convenient  means  of  ac- 

cess is  provided  by  poles   down  which 

the  men  slide;  they  return  to  the  main 
floor  in  one-man  elevators  operated 
with  compressed  air.  One  of  the  fea- 

tures of  the  operation  of  the  equipment 
is  the  fact  that  the  press  is  not  stopped 
to  change  rolls  of  paper.  This  is  ac- 

complished as  follows:  Supports  are 
provided  for  two  rolls  of  paper  for  each 
unit.  A  remote-control  station  is  lo- 

cated beside  each  paper  roll.  The  but- 
tons on  this  are:  paster,  decrease,  in- 

crease, right,  and  left.  After  the 
pressman  has  completed  his  pasting  and 
is  ready  to  change  the  paper  rolls,  he 
presses  the  "paster"  button.  This  slows 
the  press  down  to  a  predetermined 
speed,  which  has  been  found  to  be  best 
suited  for  the  particular  pressman  at 
work.  The  "increase"  button  causes 
the  new  roll  of  paper  to  be  revolved 
into  place.  The  paper  of  the  new  roll 
is  then  put  on  the  line  with  that  of  the 
previous  roll  and  the  pressman  then 
signals  the  operator  who  brings  the 
press  up  to  speed. 

The  "decrease"  and  "increase"  but- 
tons of  the  paster  control  station  de- 

crease and  increase  the  tension  of  the 

paper  feeding  the  press,  and  the  "right" 
and  "left"  buttons  control  the  margin 
of  the  paper  from  the  sides  of  the  press 
so  that  it  can  be  centered.  This  is  all 
automatic  and  can  be  done  while  the 
press  is  operating.  A  number  of  these 
tension  and  margin  stations  also  are 
located  at  different  places  on  the  press. 

There  are  five  rolls  to  change  and 
each  has  to  be  changed  about  every 
9,000  papers.  To  change  a  roll  in  the 
old  way  by  stopping  the  press  required 
from  three  to  five  minutes.  By  this 
method  the  time  lost  in  slowing  down, 
changing  the  roll  and  bringing  the 
press  back  up  to  speed  is  only  from  15 
to  30  seconds. 

The  10-hp.  starting  motors  are  used 
for  starting  and  running  the  press  up 
to  and  including  the  tliird  contact  point 
on  the  controller;  the  10-  and  the  100- 
or  125-hp.  motor,  as  the  case  may  be, 
are  used  on  the  fourth  and  fifth  con- 

tacts and  the  larger  motors  alone  on 
the  sixth  contact  point. 

The  paper  for  the  color  press  is  car- 
ried on  reels  below  the  press.  An  elec- 
tric hoist  raises  it  into  position.  Re- 

mote-control switches  raise  or  lower 
the  reels.  As  in  the  case  of  the  other 
paper  reels,  by  means  of  remote-control 
buttons  it  may  be  moved  to  the  right 
or  left  and  the  tension  may  be  increased 
or  decreased. 

A  conveyor  system  operated  from  the 
press  takes  the  papers  to  the  mailing 
room.  After  the  press  is  stopped,  the 
remaining  papers  on  the  conveyor  are 
removed  by  running  it  with  a  small 
auxiliary  motor. 

Cline  -  Westinghouse  rotary  press- 
control  equipment  is  used  throughout. 
The  electrical  installation  was  made  by 
H.  S.  Tittle,  electrical  contractor  of 
San  Francisco. 

The  Premier  Electric  Appliance  Com- 
pany is  the  firm  name  applied  to  the 

new  washer,  ironer  and  vacuum  cleaner 
display  and  sales  room  recently  opened 
at  1309  Third  Street,  Santa  Monica, 
Calif.,  by  C.  F.  Cross  and  C.  R.  Bur- 

gess. Savage  washers  and  Premier 
Duplex  cleaners  are  being  featured. 

Sonoma  County  Contractors  Form 
New  Development  League 

At  a  dinner  meeting  held  recently  at 
the  Occidental  Hotel,  Santa  Rosa,  the 
electrical  contractor-dealers  and  others 
in  the  industry  in  Sonoma  County  per- 

fected an  organization  to  be  known  as 
the  Sonoma  County  Electrical  Develop- 

ment League.  LeRoy  H.  Crandall,  field 
representative  of  the  California  Elec- 

trical Bureau,  was  responsible  for 
bringing  the  group  together.  He  called 
the  meeting  to  order  and  then  turned  it 
over  to  W.  W.  Shushaw  of  the  Pacific 
Gas  and  Electric  Company,  who  pre- 

sided over  the  business  session.  The 
aims  and  objects  of  the  proposed  club 
were  outlined,  followed  by  an  extended 
discussion  by  those  present. 

Tully  N.  Cornick,  electragist  of  Pet- 
aluma,  was  elected  president;  H.  _W. 

Jacobs,  electragist  of  Santa  Rosa,  vice- 
president;  Alfred  L.  Walker,  Pacific 
Gas  and  Electric  Company,  Santa  Rosa, 
secretary-treasurer.  Herman  Weber,  0. 
A.  Mundell  and  C.  C.  Van  Fleet,  all  of 

Santa  Rosa,  were  elected  to  the  execu- 
tive committee.  The  president  ap- 

pointed the  following  membership  and 
attendance  committee:  C.  C.  Van  Fleet, 

Santa  Rosa;  Humbert  Gonella,  Occiden- 
tal and  Sebastopol;  William  Kenyon, 

Guemeville  and  Monte  Rio;  C.  H.  Wil- 
liams, Cloverdale;  and  A.  C.  Miller, Healdsburg. 

Representatives  were  present  from 
Santa  Rost,  P'etaluma,  San  Rafael, 
Healdsburg,  and  Occidental.  Walter  F. 

Price,  executive  secretary  of  the  Cali- fornia Electragists,  and  M.  A.  Delew, 
former  president  of  the  California  State 
Association  of  Electrical  Contractors 
and  Dealers,  were  also  present.  The 
next  meeting  of  the  league  will  be  a 
dinner  meeting  at  the  Hotel  Petaluma, 
Petaluma.  The  constitution  and  by- 

laws will  be  discussed  at  that  time. 

The  Electric  Shop  has  recently  been 
opened  at  1024  American  Avenue,  Long 
Beach,  Calif.,  by  L.  H.  Walter  and  C. 
V.  Morrison  of  West  Virginia,  where 

they  have  been  in  the  electrical  business 
for  the  past  fifteen  years.  They  are 
featuring  a  distinctive  and  original  type 

of  lighting  fixture  for  the  wholesale 
and  retail  trade.  They  have  obtained 

the  services  of  C.  S.  Lipscomb,  illum- 
ination engineer,  as  designer  of  their 

fixtures.  Mr.  Lipscomb  was  formerly 

owner  of  the  Medbury  Electric  Com- 
pany of  Detroit,  Mich. 

Cook  Brothers,  653  South  Figueroa 

Street,  Los  Angeles,  formerly  operating 

,  under  the  firm  name  of  Cook  Brothers' Hoover  Store,  have  been  appointed 

Western  distributors  of  The  Air  Elec- 
tric Cleaners.  A.  M.  Bagley,  former 

sales  manager  of  the  Federal  Electric 

Company,  is  sales  manager  of  the  firm. 

The   Square  Deal  Electric  Company, 
5903  Pasadena  Avenue,  Los  Angeles,  a 
new  store  recently  established  by  L.  C. 

Westbrook,  formerly  of  the  Garvanza 
Electric  Shop  of  that  city,  will  stock  a 

complete  line  of  radio  parts  in  addition 
to  electrical  supplies. 

P.  D.  Franco,  formerly  electrical  con- struction foreman  for  the  Enterprise 
Electric  Company,  Pueblo,  Colo.,  has 
opened  a  store  at  798  Hilldale  Avenue, 
Sherman,  Calif.,  where  he  will  conduct 
a  general  electrical  contracting  and  re- tail business. 

f 
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THE  electrical  installation  in  the 
San  Francisco  Chronicle's  plant 

is  one  of  the  most  modem  in  the  coun- 
try.   A  general  view  of  the  pressroom 

(1)  shows  the  safety  and  signal  lamps 
in  the  foreground  and  conveyors  in 
the  rear.     One  of  the  remote  controls 
(2)  located  near  the  end  of  the  press 
insures  safe  and  efficient  operation. 
A  paster  station  (3)  below  the  press  is 
shown  with  the  paper  rolls  and  at  4 
the  tension  and  margin  mechanism  is 
shown  with  the  two  motors  used  in 

operating  them.  The  starting  and 
driving  motors  are  shown  in  5.  The 
small  motors  which  operate  the  main 

controllers  (6)  are  on  the  front  and 
emergency  control  stations  are  on  the rear  of  the  main  board   (7). 
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BETTER   MERCHANDISING 

Will  You  Sell  Electrical  Gifts  for  June  Brides? 
California    Electrical    Bureau    Prepares    Dealers'    Helps    and 

Advertising   to   Aid   in   Sales   Campaign 

That  the  June  Bride  may  have  a 
complete  assortment  of  electrical  gifts 
when  she  starts  housekeeping  after  the 
honeymoon,  a  campaign,  designed  to 
put  these  gifts  before  the  public,  is  to 
be  initiated  and  sponsored  by  the  Cali- 

fornia Electrical  Bureau.  This  year's 
sales  drive  takes  the  place  of  the  June 
Bride  Weeks  of  the  past  and  is  planned 
to  continue  from  about  the  middle'  of 
May  until  the  last  of  June  in  order 
that  every  June  Bride  will  get  her  share 
of  electrical  labor-savers. 

Plans  this  year  center  around  feature 
window  displays,  newspaper  advertising 
and  publicity,  and  intensive  merchan- 

dising work  on  the  part  of  the  elec- 
trical retailers  throughout  California. 

To  assist  these  retailers  in  the  work  of 

decorating  for  the  campaign,  the  Cali- 
fornia Electrical  Bureau  has  prepared  a 

set  of  dealer  helps  consisting  of  a  large 
poster  and  iive  counter  cards  depicting 
a  June  Bride  and  carrying  the  message, 
"Electrical  Gifts  for  June  Brides." 
Each  of  the  five  counter  cards  carries 

a  different  sales  message  which  is  sub- 
ordinate to  the  main  theme  of  the  card. 

The  sales  slogans  to  be  used  are  as 
follows:  "Combine  Beauty  With  Ser- 

vice," "Make  Her  Home  Modern,"  "Are 
Lasting  Remembrances,"  "Are  Faithful 
Servants,"  "Mean  Leisure  Hours." 

The  counter  cards  are  7  x  11  in.,  and 
the  large  posters  are  16  x  23  in.  All 
of  the  material  is  printed  in  three  col- 

ors, the  counter  cards  being  printed  on 
8-ply  cardboard  and  equipped  with 
easels.  The  posters  will  be  on  heavy 
chip  board  so  that  they  will  stand 
without  sagging  when  supported  in  only 
one  place.  The  sets  are  being  prepared 
by  the  Bureau  and  will  be  delivered  to 
retailers  of  electrical  merchandise  for 
$1.50  per  set  of  two  posters  and  five 
counter  cards.  The  posters  are  adapted 
for  use  in  window  displays  and  the 
cards  for  use  within  the  retailer's  store. 

It  is  the  purpose  of  the  Bureau  to  see 
that  every  retailer  of  electrical  appli- 

ances in  California  is  supplied  vidth  at 
least  one  of  the  June  Bride  posters,  and 
for  those  retailers  who  do  not  order 
the  sets  a  poster  has  been  nrepared  on 
a  good  grade  of  coated  paper  stock. 
These  posters  will  be  sent  to  all  re- 

tailers not  ordering  sets  with  the  sug- 
gestion that  the  merchant  use  them 

in  his  window  display  inviting  atten- 
tion to  the  suitability  of  electrical 

appliances   as  wedding  gifts. 
To  stimulate  the  use  of  specially 

decorated  windows  during  the  period  of 
the  campaign,  six  cash  prizes  are  to  be 
awarded  to  retailers  featuring  electrical 
gifts  for  June  Brides.  Although  the 
sales  campaign  will  extend  over  a  pe- 

riod of  about  six  weeks,  the  Bureau  is 

anxious  to  have  the  entire  industry 
concentrate  its  efforts  on  the  first  week 
in  June,  and  for  that  reason  the  prizes 
in  the  window-decorating  contest  will 
be  awarded  for  displays  presented  dur- 

ing that  week.  To  enter  the  contest  it 
will  be  necessary  for  the  retailer  to 
decorate  his  show  windows  with  electri- 

cal gifts  for  the  June  Bride,  have  a  pic- 
ture taken  of  the  display  and  send  a 

glossy  print  of  the  exhibit  to  the  Cali- fornia Electrical  Bureau.  The  exhibits 

will  be  judged  by  a  committee  repre- 
senting the  electrical  industry  and  the 

following  prizes  will  be  awarded:     $50, 

combine 
Beauty  with  ̂ n^ice 

The  poster  and  counter  cards  will  use  this  illus- 
tration  in  three   colors. 

first;  $25,  second;  $20,  third;  $15, 
foui-th;  $10,  fifth,  and  $5,  sixth.  To 
help  defray  the  expense  of  having  the 
pictures  taken  of  the  exhibits,  the 
Bureau  has  arranged  a  special  fund 
from  which  $1.50  will  be  paid  to  each 
contestant  who  does  not  win  one  of  the 
prizes.  The  winners  will  be  announced 
in  the  Journal  of  Electricity  as  usual. 
The  cooperation  of  central  station 

companies,  manufacturers  and  jobbers 
has  been  solicited  by  the  Bureau  with 
the  aim  that  the  electrical  retailers  may 
be  informed  of  the  coming  campaign 
from  as  many  sources  as  possible. 

Letters  have  been  sent  to  jobbers'  and 
manufacturers'  sales  managers,  re- 

questing support  from  those  organiza- 
tions, and  the  following  letter  has  been 

mailed  to  the  salesmen  of  those  outlets: 

The  success  which  any  effort  directed  toward 
the  retailers  is  going  to  meet  with  can  be 
measured  beforehand  by  the  interest  which  the 
Jobbers's  salesmen  have  in  the  activfty.  That  is 
why  we  are  addressing  our  first  letter  concern- 
this  year's  Electrical  Wedding  Gift  Drive  to 
you.  If  we  can  sell  you  on  the  value  of  the 
plan,  more  than  half  the  battle  is  won ;  if  you 
aren't  interested  in  it  no  amount  of  effort  on 
our  part  can  make  much  of  a  success  of  it. 

So  please  read  this  letter  through  thoroughly 
before  deciding  whether  or  not  you  can  ad- 

vantageously bend  your  efforts  toward  helping 
the  drive  along. 

The  idea  is  the  same  as  June  Bride  "Week 
drives  of  past  years,  except  that  we  aren't  going 
to  concentrate  on  one  "Week"  this  time,  we  are 
going  to  get  the  display  material  in  the  hands 
of  the  dealers  about  May  15  and  urge  them  to 
hammer  upon  the  thought  of  Electrical  Wedding 
Gifts  from  that  time  until  the  end  of  June. 
We  will,  however,  designate  one  week,  June 

1-6,  inclusive,  as  the  week  during  which  we  want 
all  dealers  to  give  particular  thought  to  their 
windows  and  we  will  offer  six  cash  prizes  of 
$50,  $25,  $20,  $15,  $10,  $5,  to  those  dealers  who 
send  in  photographs  of  the  best  trimmed  win- 

dows displayed  during  that  week.  Any  dealer 
who  sends  in  a  picture  which  does  not  win  a 
pr^ze  will  receive  $1.50  to  partially  reimburse 
him  for  the  cost  of  the  photograph. 

We  are  getting  out  a  brand-new  poster  this 
year  which  we  believe  is  a  beauty,  and  are 
planning  to  prepare  five  counter  cards  to  be 
similar  in  design  to  the  poster  but  each  will 
have  a  different  sales  message.  We  are  going 
to  offer  a  set  of  two  posters  on  heavy  card- 

board and  five  counter  cards  on  easels  to  the 
dealers  at  cost,  which  will  be  $1.50  per  set  de- 

livered. To  those  who  do  not  care  to  purchase 
a  set  we  will  deliver  free  a  poster  on  paper  in 
order  that  they  may  at  least  tie  in  with  the 
drive. 
A  full-page,  three-color  ad  will  appear  in 

the  May  1  issue  of  the  Journal  of  Electricity ; 
newspaper  publicity  will  be  arranged  for 
throughout  the  state;  the  power  companies  will 
mail  literature  to  their  consumers  calling  at- 

tention to  the  appropriateness  of  electrical  wed- 
ding gifts  ;  and  the  power  companies  which  are 

planning  newspaper  advertising  during  that  time 
will  also  tie  this  ad  in  with  the  campaign. 
The  "big  idea"  behind  the  whole  effort  is  to 

encourage  people  to  think  electrically  when  they 
think  of  wedding  gifts.  If  we  can  get  them  to  do 
that  it  means  more  business  for  your  retailer 
customers  and  more  business  for  you.  Will  you help  ? 

Your  sales  manager  will  be  kept  fully  posted 
on  the  progress  of  the  drive — keep  in  touch  with 
it   through    him.      We    will    sincerely    appreciate 
your   help   and   so   will   your   dealers. 

Sincerely  yours, 

VICTOR   W.   HARTLEY. 
Executive  Secretary. 

p,S, — Within  a  week  we  will  send  you  a  three- 
color  reproduction  of  the  new  poster  so  you 
can  show  it  to  your  dealers.  Try  to  get  them 
to  purchase  the  cardboard  posters  and  counter 
cards.  The  $1.50  will  be  well  invested.  And 
impress  upon  them  that  their  checks  must  ac- 

company  all   orders. 

The  sales  managers  of  power  com- 
panies serving  the  state  have  been  ad- dressed and  their  support  requested  in 

connection  with  the  work  of  interesting 
retailers  and  the  promotion  of  general 
advertising  of  the  campaign.  Tlie  power 
companies  also  have  been  asked  to  at- tend to  the  distribution  of  the  posters 
and  counter  cards  within  their  terri- 
tories. 

The  direct  announcement  of  the  June 
Bride  merchandising  campaign  has  been 
made  to  the  electrical  dealers  and  other 
merchandisers  of  electrical  appliances 
through  a  letter  sent  directly  to  them. 
This  letter  giving  all  of  the  information 
concerning  the  campaign  reads  as follows : 
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READ  EVERY  WORD  OF  THIS  LETTER 
A  long  letter  starts  to  work  under  a  handi- 

cap but  to  do  justice  to  the  story  we  want  to 
tell  you  it  is  gfcing  to  take  a  long  letter  and 
inasmuch  as  it  means  dollars  and  cents  in  your 
cash  drawer  it  will  be  well  worth  your  while 
to   read   it  thoroughly. 

June  is  almost  here,  June  is  looked  upon  as 
the  outstanding  wedding  month.  Weddings  call 
for  wedding  gifts  and  there  is  not  a  more  sat- 

isfactory or  more  appropriate  wedding  gift  to 
be  found  than  an  electrical  appliance.  Briefly 

summed-up  that's  our  story,  and  that's  the  story which  we  want  to  tell  to  every  purchaser  of 
wedding  gifts ;  and  we  want  to  tell  it  through 
you  so  that  the  demand  for  electrical  appliances 
will  mean  more  business  for  you. 

In  telling  this  story  four  advertising  media 
are  to  be  employed : — Window  Display,  News- 

papers,  Direct  Mail,   and  Radio. 
In  order  that  you  may  be  fully  informed  as 

to  the  plans,  we  will  outline  just  what  it  is 
proposed  to  do  under  each  of  the  above  headings. 
Window  Display.  We  have  prepared  a  brand- 

new  poster  this  year  which  is  a  beauty.  It  is 
printed  in  three  colors  and  will  be  16  x  23.  In 
order  that  you  may  tie  in  with  this  drive  we  will 
furnish  you  a  copy  of  this  poster  printed  on 
paper,  absolutely  free,  getting  ,it  in  your  hands 
about  May  15th  so  that  you  may  use  it  from 
that  time  on  until  the  end  of  June.  If,  how- 

ever, you  desire  to  really  work  up  an  attractive 
June  Bride  display  we  will  sell  to  you,  at  cost, 
which  will  be  ?1.50  per  set  delivered,  a  set  com- 

posed of  two  of  these  posters  printed  upon 
heavy  cardboard  and  five  7  x  11  reproductions 
of  the  poster  also  printed  in  three  colors  on 
cardboad  eouipped  with  easels,  each  of  the  five 
bearing  a  different  sales  message.  With  noth- 

ing whatever  to  gain  through  the  sale  of  these 
posters  we  would  urgently  impress  upon  you  the 
fact  that  ?1.50  spent  for  a  set  of  this  material 
will  be  a  real  investment  as  it  will  offer  so 
much  greater  possibilities  of  arranging  sales 
producing  windows  than  will  the  paper  poster 
which  we  are  able  to  furnish  you  free.  "To  as- 

sist you  in  building  up  your  sales  the  power 
companies  are  also  planning  to  display  these 
posters    in   their    windows    during    June. 
SIX  CASH  PRIZES  are  offered  for  the  best 

trimmed  electrical  appliance  windows  displayed 
during  the  week  of  June  1-6.  These  prizes  are 
$50.  .'?25,  S20.  $15,  $10,  $5,  and  the  winners  will 
be  selected  from  photographs  sent  in  not  later 
than  June  13,  Every  retailer  who  sends  in  a 
photograph  which  does  not  win  a  prize  will  re- 

ceive $1.50  to  partially  reimburse  him  for  the 
cost  of  the  photograph. 
Newspapers.  I'lve  sample  ads  have  been  pre- 

pared and  a  set  is  being  sent  to  every  news- 
paper in  California  with  the  suggestion  that 

they  make  an  effort  to  sell  these  ads,  to  their 
local  electrical  retailers.  We  will  furnish  free 
the  small  facsimile  reproduction  of  the  window 
poster  to  tie  in  the  ad  with  your  window  dis- 

play and  you  can  secure  the  cuts  of  appliances 
from  your  jobbers  in  order  that  you  will  have 
pictures  of  the  particular  line  of  appliances 
which  you  merchandise.  As  soon  as  a  news- 

paper writes  us  that  they  have  sold  some  of 
these  ads  to  any  of  their  local  dealers  and  wish 
cuts  we  will  also  send  them  some  publicity 
stories  for  use  in  the  same  issue  as  the  ads  in 
order  to  enhance  the  value  of  the  ads.  All 
power  company  advertising  appearing  during 
this  period  will  be  directly  tied  in  with  this  elec- trical   wedding    gift    drive. 

Direct  Mall.  The  power  companies  will  en- 
close inserts  in  all  of  their  mail  during  June 

calling  the  attention  of  their  consumers  to  the 
appropriateness  of  electrical  wedding  gifts. 
Radio.  Arrangements  are  being  made  for  the 

broadcasting  of  messages  regarding  this  sub- ject. 

To  make  it  easier  for  you  to  order  the  card- 
board .sets  of  window  material,  as  you  will  un- 

doubtedly wish  it,  we  are  enclosing  herewith 

an  order  form  and  a  self-addressed  return  en- 
velope. Do  not  lay  this  away  intending^  to  fill 

it  out  later  on,  do  it  now  and  mail  it  imrned- 
iately  together  with  your  check  as  no  orders 

for  these  sets  can  be  honored  which  are  re- 
ceived after  May  9th  and  no  orders  will  be 

filled  unless  a  check  accompanies  them. 

If  you  are  in  doubt  about  any  of  the  above 

plans  ask  your  jobber's  saleman  as_  he  has  been given  full   information  on  the   subject. 

During  the  six  weeks  that  the  cam- 
paign is  to  be  conducted  the  central 

stations  have  agreed  to  feature  June 
Bride  announcements  in  their  advertis- 

ing copy,  thus  assisting  the  electrical 
merchandisers  in  their  efforts  to  an- 

nounce the  benefits  of  electrical  de- 
vices to  the  public.  In  addition  to  this 

newspaper  advertising,  inserts,  carry- 
ing a  reproduction  of  the  poster  and 

counter  cards,  will  be  sent  out  with  all 
mail  directed  to  domestic  consumers. 
These  inserts  will  be  similar  to  those 
used  la.st  vear  and  will  carry  the  mes- 

sage   of   the    usefulness    of    electrical 

appliances. 
Information  concerning  the  June 

Bride  sales  activity  has  been  sent  to  all 
of  the  electrical  leagues  and  clubs  in 
California  with  the  request  that  the 
membership  of  these  organizations  sup- 

port the  campaign  in  every  way  pos- 
sible. As  a  final  effort  to  reach  the 

public,  it  is  planned  to  broadcast  a  se- 
ries of  radio  talks  dealing  with  the  ap- 

propriateness of  electrical  gifts  for  the 
June  Bride. 

Publicity  Aids  Prepared  for  June 
Bride  Gift  Campaign 

To  focus  attention  upon  electrical 
gifts  for  the  bride.  The  Society  for 
Electrical  Development  has  prepared  a 
complete  assortment  of  advertising  and 
publicity  material  for  use  by  electrical 
merchandisers.  The  material  includes 
window-display  effects,  newspaper  ad- 

vertising copy  and  literature  for  mail- ing. 

There  are  eight  different  items  in  the 
assortment  of  material  which  the  so- 

ciety is  offering  in  combination  pack- 
ages ranging  from  about  $50  to  $5  per 

package.  This  year  the  society  is  fea- 
turing a  window-display  panel,  21%  x 

31  in.,  the  original  for  which  was  exe- 
cuted by  a  leading  commercial  artist. 

The  reproduction  will  be  in  ten  colors, 
with  heavy  board  backing  and  easel,  for 
use  in  both  window  displays  and  in- 
teriors. 

Other  selling  helps  include  a  full  size, 
life-like,  die  cut,  five-color  reproduction 
of  a  bride  on  heavy  board  with  easel 
back;  an  eight-page,  three-color  en- 

velope size  gift  suggestion  folder; 
bride  cutouts,  8  in.  high;  two-color 
7  X  12  in.  window  cards  with  selling 

One   of  the   window-display  panels  prepared  by 
The    Society    for    Electrical    Development. 

message;  advertising  material  consist- 
ing of  advertising  suggestions,  proofs 

and  mats,  lantern  slides  and  a  sales 
manual  containing  liints  on  conducting 
a  campaign,  including  window-display 
ideas  and  selling  pointers. 

All  of  the  material  will  be  ready  for 
delivery  the  first  week  of  May  in  plenty 
of  time  for  most  effective  use  in  June. 
An  informative  circular  giving  com- 

plete prices  and  information  about  the 
material  may  be  secured  from  The  So- 

ciety for  Electrical  Development,  522 
Fifth  Avenue,  New  York. 

Whose  Is  It? 
Despite  the  fact  that  the  company  submitting  this  entry  in  the  window-display  contest  of  the 
Benjamin  Electric  Manufacturing  Company  is  entitled  to  one  of  the  prizes,  the  owner  of  the 
display  has  not  claimed  the  award.  Inasmuch  as  the  entry  was  not  identified,  the  Benjamin 
company  h:is  been  unable  to  locate  the  winner.  According  to  the  company,  a  jrood  prize  is 
waiting  for  the  electrical  dealer  who  arranged  the  display.  To  secure  the  prize  the  winner  is 
requested  to  send  a  duplicate  print  of  the  original  picture  to  the  advertising  department,  Benjamin 

Electric    Manufacturing    Company,    120    Sangamon    Street,    Chicago,    111. 
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Power  Sites  in  Washington  and 
California  Requested 

An  application  covering  a  proposed 
project  on  the  Toutle  River  in  Skamania 
and  Cowlitz  Counties,  Wash.,  has  been 
presented  to  the  Federal  Power  Com- 

mission by  Dr.  H.  W.  Coe.  The  pro- 
posed installation  consists  of  a  dam  at 

the  outlet  of  Spirit  Lake  designed  to 
raise  its  level  13  ft.  and  to  create  a 
storage  capacity  of  16,000  acre-ft.;  a 
flume  about  4,000  ft.  long  leading  to  a 
power  house  to  have  a  capacity  of  about 
300  hp.;  and  a  diversion  dam  just  below 
the  mouth  of  Coldwater  Creek  vidth  a 
flume  about  10  miles  long  leading  to  a 
power  house  having  a  capacity  of  about 
12,000  hp. 

J.  W.  Preston,  Jr.,  has  applied  for  a 
preliminary  permit  for  an  installation 
in  the  Middle  and  South  Forks  of  Moke- 
lumne  River  and  the  North  Fork  of 
Calaveras  River,  in  Calaveras  County, 
Calif.  The  scheme  of  development  pro- 

vides for  the  diversion  of  the  head- 
waters of  the  South  Fork  of  the  Moke- 

lumne  into  McCarty  Reservoir  on  the 
North  Fork  of  the  Calaveras,  with  a 
conduit  about  five  miles  in  length  lead- 

ing to  a  power  house  on  the  stream;  a 
diversion  dam  on  the  South  Fork  of  the 
Mokelumne,  two  miles  above  its  mouth, 
with  a  conduit  leading  to  a  power  house 
on  the  Mokelumne  three  miles  below  the 
mouth  of  the  North  Fork;  a  diversion 
dam  on  the  North  Fork  of  the  Cala- 

veras River  with  a  conduit  leading  to 
the  Mokelumne  River  power  house;  and 
a  reservoir  on  the  Middle  Fork  of  the 
Mokelumne  formed  by  a  dam  above  the 
mouth  of  Bear  Creek,  with  a  conduit 
leading  to  a  power  house  on  the  South 
Fork,  north  of  Railroad  Flat.  An  al- 

ternative scheme  provides  for  a  reser- 
voir on  the  South  Fork  of  the  Moke- 

lumne River,  near  Railroad  Flat,  and 
the  omission  of  the  diversion  from  the 

South  Fork  and  of  the  McCarty  Reser- 
voir and  its  power  house,  conduit,  and 

other  equipment.  The  types  of  the  pro- 
posed structures  and  the  capacities  of 

the  installation  have  not  been  de- 
termined. 

Lewiston  Accepts  Offer  of  Power 
and  Lumber  Companies 

Acceptance  of  the  provisions  con- 
tained in  the  proposal  of  the  Inland 

iPower  &  Light  Company  and  the  Clear- 
water Timber  Company  (Journal  of 

Electricity,  April  15,  1925,  p.  297),  was 
given  by  the  city  council  of  Lewiston 
Idaho,  on  April  13.  The  proposal  of 
the  two  companies  contemplates  the 
erection  of  a  10,000-kw.  hydroelectric 
plant  and  a  sawmill  with  a  yearly  ca- 

pacity of  200,000,000  ft.  in  the  imme- 
diate vicinity  of  Lewiston. 

The  two  companies  voiced  their  will- 
ingness to  go  ahead  with  the  develop- 

ment projects,  provided  the  city  secure 
for  them  at  a  reasonable  price  the  nec- 

essary    lands     and     right-of-way     and 

withdraw  its  application  to  the  Federal 
Power  Commission  for  a  permit  to  de- 

velop power  on  the  Clearwater  River. 
In  accepting  the  proposal  the  city 
council  stated  that  the  city's  applica- 

tion for  the  water  permit  will  not  be 
withdrawn  for  four  weeks  and  that  no 
action  would  be  taken  on  the  bonds 
for  the  municipal  power  project  for  a 
like  period.  If  the  companies  proceed 
as  proposed,  both  the  application  and 
bond  issue  will  be  withdrawn. 

Southern  Sierras  Company  Sues 
to  Get  New  Valuation 

Seeking  to  have  the  federal  court 
overturn  the  valuation  of  its  proper- 

ties for  rate-making  purposes,  made  by 
the  California  Railroad  Commission,  on 
the  grounds  that  such  valuation  is  un- 

duly low,  the  Southern  Sierras  Power 
Company  has  filed  suit  against  the 
Railroad  Commission  in  the  Federal 
District  Court  of  Los  Angeles,  and  ask- 

ing an  increase  in  rates  of  approxi- 
mately 10  per  cent. 

In  this  case,  which  involves  an  at- 
tempt to  procure  from  the  court  an 

increase  in  practically  all  of  its  rates 
for  electric  service  in  the  counties  of 
Inyo,  Kern,  San  Bernardino,  Riverside 
and  Imperial,  except  where  The  South- 

ern Sierras  Power  Company  comes  into 
competition  with  the  Southern  Califor- 
ia  Edison  Company,  the  company  claims 
that   the    valuation    of    its    properties, 

made  by  the  Railroad  Commission  in 
1920,  is  so  low  as  to  result  in  confisca- 

tion under  the  constitution  of  the 
United  States.  The  court  is  asked  to 
enjoin  the  Railroad  Commission  from 
enforcing  the  rates  which  are  now  in 
effect.  The  company  also  asks  for  an 
injunction  to  prevent  interference  by 
the  Railroad  Commission  with  a  totally 
new  schedule  of  higher  rates  which  the 
company  proposes  to  charge  in  lieu  of 
the  Railroad  Commission's  rates. 

In  1920,  in  the  last  main  rate  case  in- 
volving tills  public  utility  corporation, 

the  Railroad  Commission  fixed  the  value 
of  the  properties  used  by  the  company 
in  rendering  its  electric  service  at 
$7,618,541,  and  established  rates  upon 
that  valuation.  The  commission  in  its 
decision  declared  that  it  used  the  rea- 

sonable cost  of  the  property  to  the 
utility  as  the  basis  for  this  valuation. 
.The  company  now  contends  that  the 
cost  to  reproduce  the  properties  at  the 
highest  peak  prices  of  1920  should  have 
been  used,  and  claims  that  the  value 
should  have  been  fixed  at  not  less  than 

$10,961,559. 

Washington  City  May  Install  Modern 
Street  Lighting  System. — The  city  of 
Everett,  Wash.,  is  considering  a  plan 
to  install  a  modern  lighting  system 

throughout  the  city  by  forming  an  im- 
provement district.  The  project  is 

backed  by  the  Chamber  of  Commerce 
and  various  civic  bodies. 

Construction  to  Start  on  Feather  River 
Power  Development  Project 

Construction  on  the  Buck's  Creek 
power  plant  on  the  Feather  River  in 
northeastern  California,  it  is  expected 
will  be  started  by  the  Feather  River 

P'ower  Company,  San  Francisco,  within 
a  month,  according  to  Lars  Jorgensen, 
head  of  the  engineering  department  of 
the  company.  This  project  is  the  first 
of  a  series  of  seven  with  a  total  ulti- 

mate capacity  of  415,000  hp.  that  is 
contemplated  by  the  company. 

The  Buck's  Creek  plant  will  have  an 
installed  capacity  of  60,000  hp.  and  will 
operate  under  a  head  of  2,480  ft.  Thirty 
thousand-hp.  units  will  be  installed  in 
the  projects  as  far  as  is  possible.  Ac- 

cording to  present  plans,  development 
will  be  in  the  following  order:  Buck's 
Creek,  60,000  hp.;  Bean  Creek,  90,000 
hp.;  Nelson  Point-Sherman  Bar,  90,000 
hp.;  Middle  Development,  above  Bald 
Rock  Canyon,  120,000  hp.;  Buck's  Creek 
No.  2,  15,000  hp.;  power  plant  below 
Bidwell  Bar,  30,000  hp.;  and  below  dam 
at  junction  of  Middle  and  South  Forks 
of  the  Feather  River,  10,000  hp. 

To  control  the  flow  of  the  river  a 
series  of  reservoirs  is  contemplated. 
Two  of  these  are  planned  for  immediate 
development — Grizzly  Valley,  with  a 
storage  capacity  of  92,000  acre-ft.,  and 

Gold  Lake  with  a  19,000  acre-ft.  capac- 
ity. Clio  reservoir  with  a  capacity  of 

130,000  acre-ft.  probably  will  be  the 
third  site  developed.  Other  reservoirs 
with  capacities  ranging  from  115,000 
acre-ft.  to  96,000  acre-ft.  will  be  con- 

structed as  they  are  needed. 

Financing  of  the  Buck's  Creek  pro- 
ject has  been  completed,  according  to 

Mr.  Jorgensen,  and  as  soon  as  water 
rights  and  rights-of-way  are  settled 
finally  construction  vnll  be  started.  R. 
C.  Storrie  &  Company  will  do  the  con- 

struction work  on  the  project. 

Negotiations  for  output  of  the  Buck's Creek  plant  are  being  conducted  with 
the  Great  Western  Power  Company.  It 
is  understood  that  delivery  of  the  power 
will  be  at  the  plant  switchboard. 

Booklet  on  Aerial  Photography  Pub- 
lished.— "Engineering  Data  from  Aerial 

Views"  is  the  title  of  Bulletin  No.  1 
recently  issued  by  Brock  &  Weymouth, 
Inc.,  Engineers,  of  1607  Walnut  Street, 
Philadelphia.  This  booklet  gives  a 
brief  discussion  of  the  various  pieces 
of  equipment  used  in  aerial  photography 

together  with  twelve  interesting  illus- trations. 
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Colorado  Minimum  Lighting  Bill 
Not  Passed  by  Senate 

Efforts  of  the  electrical  industry  in 
Colorado  to  have  the  state  legislature 
adopt  a  measure  providing  for  mini- 

mum standards  of  lighting  in  places  of 
education,  amusement,  and  employment 
(Journal  of  Electricity,  March  15,  1925, 
p.  224),  failed  due  to  a  political  dead- 

lock at  the  end  of  the  session.  After 
having  successfully  passed  the  house 
by  a  margin  of  47  to  7,  the  measure  was 

"footballed"  by  various  senate  com- 
mittees. In  the  final  committee,  even 

with  a  willingness  of  five  of  the  seven 
committee  members  to  report  the  bill 
favorably  to  the  committee  of  the 
whole,  the  chairman  refused  to  take 
such  action. 

The  measure  which  did  not  ask  for 
an  appropriation  or  create  any  new  jobs 
was  considered  certain  of  passage  on 
merit  alone,  but  its  adoption  was  sac- 

rificed to  personal  politics,  according  to 
members  of  the  Electrical  Cooperative 
League  of  Denver  who  sponsored  the 

measure.  "Plans  are  already  under  way for  the  introduction  of  a  similar  meas- 
ure at  the  next  session  of  the  legisla- 
ture two  years  hence. 

Book  on  Political  Ownership  Is 
Published  by  N.E.L.A. 

"Political  Ownership  and  the  Electric 
Light  and  Power  Industry"  is  the  title 
of  a  book  just  issued  by  the  National 
Electric  Light  Association  under  the 
direction  of  the  Public  Relations  Sec- 

tion executive  committee.  In  six  sec- 
tions the  book  discusses  all  phases  of 

the  municipal  ownership  question  and 
presents  much  valuable  data. 

The  first  section  is  devoted  to  a  se- 
ries of  questions  usually  asked  regard- 
ing government  ownership  with  an- 

swers covering  each  question.  The  sec- 
ond section  contains  opinions  and  ex- 

pressions by  people  prominent  in  politi- 
cal, public  and  business  life.  Sections 

three  and  four  are  devoted  to  graphic 
comparisons  and  statistics  between  mu- 

nicipal plants  and  private  companies. 
Part  five  lists  abandoned  municipal 
plants  by  states.  Part  six  contains  a 
brief  history  of  the  municipal-owner- 

ship movement. 
Copies  of  the  book  have  been  dis- 

tributed to  all  member  companies. 
Cloth-bound  copies  are  being  distributed 
to  all  college  and  university  libraries 
and  to  public  libraries.  Additional 
copies  may  be  secured  from  the  head- 

quarters of  the  N.E.L.A.  at  $1  each 
for  paper  bound  and  $1.50  each  for 
cloth  bound. 

Electrification  of  Washington 
Farms  to  be  Surveyed 

Plans  looking  toward  a  survey  of  the 
farming  districts  in  Washington,  from 
the  point  of  view  of  the  electrical  in- 

dustry, were  prepared  at  a  meeting  of 
the  Washington  Committee  on  the  Re- 

lation of  Electricity  to  Agriculture 
held  at  Pullman,  Wash.,  in  January  of 
this  year.  It  has  been  announced  re- 

cently that  this  work  will  be  carried  on 
by  Prof.  L.  J.  Smith,  head  of  the  de- 

partment of  agricultural  engineering  at 
Washington  State  College.  Work  will 
be  started  in  June,  after  the  close  of 
the  present  college  year.  The  survey 
will  be  similar  to  that  conducted  by  the 
Oregon  Committee  on  the  Relation  of 
Electricity  to  Agriculture.  (Journal  of 
Electricity,  Sept.  15,  1924,  p.  221.) 

The  survey  will  cover  widely  separ- 
ated districts  embracing  all  the  agricul- 
tural industry  of  the  state,  and  will  at- 

tempt to  discover  the  extent  to  which 
the  farrhs  are  electrified  and  what  use 
is  being  made  of  electric  service  in 
the  different  districts. 
At  the  Pullman  meeting  a  small 

executive  committee  was  chosen  to  di- 
rect the  work.  The  chairman  of  this 

committee  is  E.  C.  Johnson,  dean  and 
director  of  the  college  of  agriculture 
and  the  state  experiment  station,  Wash- 

ington State  College.  The  other  mem- 
bers, in  addition  to  Prof.  L.  J.  Smith, 

are:  D.  L.  Huntington,  president  of 
the  Washington  Water  Power  Com- 

pany; A.  W.  Leonard,  president  of  the 
Puget  Sound  Power  &  Light  Company; 
Huston  McCroskey,  rancher  of  Gar- 

field, Wash.;  and  H.  V.  Carpenter, 
dean  of  engineering,  Washington  State 
College. 

Portland  Electric  Power  Company 
Has  $2,000,000  Budget 

With  a  budget  for  1925  totaling  about 
$2,000,000,  the  Portland  Electric  Power 
Company  is  well  under  way  with  its 
development  work  for  this  year.  The 
largest  single  item  is  for  a  60,000-volt 
transmission  Une  from.  Oregon  City  to 
Salem,  Ore.,  via  Newberg,  involving  the 
working  over  of  20  miles  of  present 
line  between  Oregon  City  and  Newberg, 
and  the  building  of  30  miles  of  new 
line  from  there  to  Salem.  This  line, 
which  will  be  placed  on  single  wood 
poles  with  triangular  construction,  is 
the  second  transmission  line  between 
the  terminal  points,  but  it  will  follow  a 
different  route  from  the  old  one  and 
tap  a  new  territory. 
A  second  important  addition  to  the 

transmission  system  as  proposed  in  the 
budget  is  the  construction  of  the  sec- 

ond circuit  from  the  new  Oak  Grove 
plant  to  Cazadero,  Ore.,  about  18  miles. 
This  circuit  will  be  placed  on  the  steel 
towers  installed  as  part  of  the  Oak 
Grove  development,  and,  though  spaced 
for  115,000  volts,  will  be  operated  for 
the  present  at  60,000  volts. 

The  budget  further  provides  for  a 

new  subway  from  Station  "L,"  the  prin- 
cipal steam  plant  of  the  company,  to 

Sullivan's  Gulch  in  Portland,  a  dis- 
tance of  about  6,500  ft.  In  this  sub- 

way will  be  laid  two  11,000-volt  cables, 
and  it  is  planned  to  continue  this  un- 

derground construction  in  future  years 
from  the  gulch  to  the  Knott  Street 
substation.  Other  minor  additions  to 
the  transmission  system  are  projected, 
as  are  also  numerous  small  items  in  the 
distribution  group. 

No  additional  generating  capacity  is 
planned  for  1925,  though  a  number  of 
relatively  small  improvements  will  be 
made  at  several  of  the  plants  and  sub- 

stations. A  small  allotment  is  made  in 

the  budget  for  experimental  and  prelim- 
inary development  work  on  the  com- 

pany's holdings  on  the  Clackamas 
River. 

Tie     Line     Near     Completion. — The 
tying  in  of  a  66,000-volt  transmission 
line  from  Taunton  to  Hanford,  Wash., 
will  be  completed  in  the  near  future  by 
the  Pacific  Power  &  Light  Company. 
The  line  connects  with  the  lines  of  the 
Washington  Water  Power  Company  at 
Taunton,  and  ties  into  the  Pacific  com- 

pany's trunk  line,  which  supplies  the 
Yakima  valley,  at  Priest  Rapids  and 
Hanford. 

No  Apology  Is  to  Be  Made  for 
Wyer  Niagara  Falls  Report 

Washington    Correspondence. 

Despite  the  storm  of  disapproval 
which  has  followed  the  publication  by  the 
Smithsonian  Institution  of  Samuel  D. 
Wyer's  monograph  on  "Niagara  Falls: 
Its  Power  Possibilities  and  Preserva- 

tion," there  is  every  evidence  that  no 
apologies  are  to  be  offered  for  the  pub- 

lication. Officials  of  the  Institution 
seem  to  regard  the  work  as  a  fair  pre- 

sentation of  the  subject  that  was  done 
exceptionally  well  in  the  small  compass 
of  the  pamphlet.  It  is  admitted  that 
half  a  dozen  wor^s,  calculated  to  irri- 

tate, might  have  been  omitted  without 
weakening  the  document,  but  even  these 

are  such  trifles  as  "dodging"  sinking 
funds  and  "subsidizing"  rural  lines. 

Sir  Adam  Beck's  reply  would  have 
made  more  impression  on  persons  who 
think,  it  is  pointed  out,  had  he  not  re- 

sorted to  the  calling  of  names.  The 
publication,  in  this  instance,  is  entirely 
comparable  with  hundreds  of  scientific 
papers  which  the  Institution  has  put 
out.  Exceptions  are  taken  to  many  of 
them  by  those  who  are  not  in  accord 
with  the  views  expressed,  but  ordinarily 
the  objections  are  pitched  on  a  some- 

what higher  plane  than  those  in  this  in- 
stance which  apparently  are  inspired 

largely  by  the  Hearst  newspapers  and 
the  National  Popular  Government 
League.  The  latter  institution  has  the 
reputation  of  being  ultra-radical.  The 
publicity  which  has  been  given  the  re- 

port by  the  attacks  upon  it  has  had  the 
effect  of  bringing  in  numerous  favorable 

appraisals  of  it. 
Apparently  the  protests  have  not  im- 

pressed the  administration,  as  it  is  im- 
derstood  that  Mr.  Wyer  has  been  sent 
to  Muscle  Shoals  to  make  a  special  re- 

port for  the  President. 

Florence    Lake    Tunnel   Officially 
Goes  Into  Service 

The  gates  at  the  north  portal  of  the 
Florence  Lake  tunnel  of  the  Southern 
California  Edison  Company  were 
opened  officially  for  the  first  time  the 
morning  of  April  13.  This  act  started 
the  passage  of  the  first  water  to  be 
diverted  from  the  upper  San  Joaquin 
River  through  the  tunnel  and  Hunting- 

ton Lake,  and  marked  the  final  step  in 

the  completion  of  the  world's  largest 
power  tunnel. Only  a  small  amount  of  water  was 
permitted  to  flow  through  the  gates. 
This  amount  will  be  increased  slowly 
from  time  to  time  until  the  full  flow  is 
being  passed.  In  adopting  this  method 
of  regulating  the  flow,  it  will  be  pos- 

sible to  wash  the  accumulated  debris 
from  the  tunnel  slowly.  Otherwise  this 
material  would  be  washed  en  masse 
into  Huntington  Lake  and  result  in 
clouding  the  waters  for  some  time 
until  the  sediment  finally  sank  to  the 
bottom. 

Kuhara  Mining  Company,  Japan, 
Plans  Power  Plant. — A  hydroelectric 
power  project  to  develop  an  initial  ca- 

pacity of  50,000  kw.  through  the  ap- 
propriation of  water  from  the  Shira- 

kawa  and  Koshirakawa  Rivers,  running 
through  the  prefectures  of  Gifu  and 
Toyama,  Japan,  is  planned  by  the 
Kuhara  Mining  Company.  Construction 
is  expected  to  start  shortly.  The  pro- 

posed development  has  a  potential  ulti- 
mate capacity  of  100,000  kw. 
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New  Armstrong  automatic  tloctric   ranL;e   inilalled   in  modern  kitchen 

New  Type  of  Electric  Range  Has 
Been  Put  on  Market 

A  new  type  domestic  electric  range 
has  been  placed  on  the  market  by  the 
Armstrong  Manufacturing  Company  of 
Huntington,  W.  Va.,  that  is  claimed  to 
have  many  refinements.  One  of  the 
most  striking  features  is  the  absence 
of  legs  on  the  range,  which  is  installed 
in  the  kitchen  by  means  of  a  wall 
bracket. 
The  new  product  of  the  company, 

which  originated  the  Armstrong  table 
stove  ten  years  ago,  is  finished  in  white 
enamel  and  polished  nickel  throughout. 
According  to  the  manufacturer,  all  of 
the  heating  elements  can  be  replaced 
without  the  use  of  tools,  and  it  is 
claimed  that  the  entire  range  can  be 
taken  apart  and  assembled  with  the  use 
of  only  a  screw  driver. 

The  body  of  the  range  is  23  x  23  in., 
and  wall  brackets  are  designed  to  sup- 

port the  range,  which  weighs  less  than 
150  lb.  Four  heating  elements  are  lo- 

cated on  top  of  the  range,  two  of  these 
being  of  the  open  type  for  quick  heat- 

ing and  two  of  the  closed  type  for  cook- 
ing of  longer  duration.  The  two  closed 

elements  include  the  Armstrong  prin- 
ciple of  a  family-sized  waffle  mold  and 

toaster  drawer,  heated  both  sides  at 
once  by  a  divided  element.  The  manu- 

facturer states  that  regular  cooking 
operations  may  be  carried  on  while  the 
front  elements  are  being  used  for 
waffle  or  toast,  employing  the  same 
heat.  Three  heat  svdtches  control  all 
heating  elements. 

Oven  control  is  secured  by  means  of 
a  clock-control  device  which  will  turn 
the  current  on  at  any  predetermined 
time,  maintain  a  desired  temperature, 
and  turn  it  off  at  a  second  stated  time. 
The  design  of  the  range  is  claimed  to 
produce  new  economies  of  current  con- 
sumption. 

Alhambra  to  Install  New  Street 
Illuminating  System 

The  city  of  Alhambra,  Calif.,  nine 
miles  from  Los  Angeles,  recently 
awarded  the  contract  for  a  new  street- 
lighting  system  for  its  principal  thor- 
ouglifare  to  J.  C.  Perry  of  Los  Angeles. 
This  ornamental  lighting  will  extend  on 
Main  Street  from  the  eastern  to  the 
western  city  limits,  a  distance  of  about 
three  miles. 

It  will  consist  of  238  two-light  orna- 
mental standards  manufactured  by  the 

Union  Metal  Manufacturing  Company 
of  Canton,  Ohio,  each  topped  with  two 
General  Electric  medium  alabaster  rip- 

pled glass  Novalux  units.  This  system 
will  replace  five-light  standards  over- 

head and  now  in  use  in  the  business 
section. 

The  new  standards  are  17  ft.  6  in.  to 
the  light  center  and  are  spaced  opposite 
each  other  an  average  of  135  ft.  apart. 
Each  is  equipped  with  a  General  Elec- 

tric auto  transformer  with  taps  for 
4,00a,  6,000  and  10,000-lumen  lamps. 
Six  thousand-lumen  lamps  will  be  in- 

stalled. The  underground  system  of 
rigid  iron  conduit  and  cambric  lead- 
covered  cable  has  been  specified  to  take 
care  of  future  requirements. 

As  a  safety  feature,  each  standard  is 
equipped  with  a  disconnecting  type  pot- 
head.  If  the  standard  is  run  into  by  an 
automobile  or  truck  and  is  bent  over, 
the  wres  are  disconnected  from  the  cir- 

cuit by  the  pothead  so  that  there  is  no 
danger  from  live  wires,  and  also  the 
service  to  all  the  other  posts  in  that  cir- 

cuit is  uninterrupted. 
The  wiring  of  this  system  is  so  in- 

stalled that  both  lights  in  alternate 
standards  are  turned  off  at  midnight, 
and  the  lights  in  the  remaining  stan- 

dards continue  to  bum  all  night.  In 
this  scheme  the  system  has  a  balanced 
appearance  after  midnight.  Also  there 
is  only  one  circuit  up  each  post  and 
therefore  only  one  pothead  instead  of 
two. 

Electric  Traffic  Towers  to  Be 
Installed  in  Denver 

Electric  traffic  towers  will  be  in- 
stalled _  on  the  principal  dovsmtown 

streets  in  the  business  section  of  Den- 
ver to  replace  traffic  policemen,  accord- 
ing to  the  proposed  new  traffic  ordi- 

nances, an  outline  of  which  has  just 
been  announced  by  the  city  administra- 

tion in  Denver.  The  erection  of  these 
towers  in  a  large  district  in  which  the 
parking  laws  will  be  enforced,  different 
headlight  standards,  and  definite  rul- 

ings concerning  the  use  of  colored 
lamps  on  automobiles  will  make  up  the 
major  changes  in  the  proposed  ordi- nance. 

From  time  to  time  a  new  electric 

system  of  traffic  control  has  been  con- 
sidered, but  evidently  the  matter  has 

been  allowed  to  drop  due  either  to  lack 
of  funds  or  of  interest,  according  to 
reports  from  Denver.  At  the  present 
time  no  electric  traffic  signals  are  in 
use  at  any  point  in  the  city,  and  the 
installation  of  the  proposed  towers  will 
relieve  in  a  great  measure  the  serious 
traffic  problems  now  being  encountered 
in  that  city. 

The    higher    standard    is    the     nev?    one    being 
installed  along  the  main  business  street  of   Al- 

hambra.   Calif.      Note    overhead    wiring    to    old 
standard. 

Operating  Manual  on  Polyphase 

Watt-Hour  Meters  Published. — "Con- 
nection Checks  for  Polyphase  Watt- 

Hour  Meters"  is  the  subject  of  Bulletin 
No.  8  of  the  Engineering  Extension 
Service  of  Purdue  University.  This 

work  is  largely  a  compilation  of  ma- 
terial which  previously  has  appeared  in 

various  publications.  The  booklet  is 
designed  to  serve  as  an  operating 
manual  on  the  subject.  All  theory  as 
to  why  the  checks  work  out  is  omitted. 
Each  different  method  is  laid  out  care- 

fully in  the  most  logical  order  and  lists 
the  special  apparatus  needed,  the 
method  of  procedure,  the  interpretation 
of  results,  the  advantages  and  the  dis- 

advantages of  the  method. 
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Second  Annual  Meeting  of  Northwest  Technical 
Section  Held  in  Spokane  April  16-17 

The  influence  of  power  systems  on 
radio  reception,  the  application  of  elec- 

tricity to  logging  operations,  accident 
prevention,  and  underground  distribu- 

tion systems,  were  among  the  subjects 
bringing-  forth  discussion  at  the  two-day 
general  meeting  of  the  Technical  Sec- 

tion of  the  Northwest  Electric  Light 
and  Power  Association  at  Spokane, 
April  16-17.  This  meeting  was  the  sec- 

ond annual  gathering  of  the  section, 
and  the  attendance  of  120  delegates  and 

visitors  exceeded  last  year's  attendance 
by  38  per  cent.  Sessions  were  held  in 
the  Davenport  Hotel. 

H.  H.  Schoolfield,  chief  engineer.  Pa- 
cific Power  &  Light  Company,  chairman 

of  the  executive  committee  of  the  Tech- 
nical Section,  presided  over  the  meeting. 

The  delegates  were  welcomed  by  W.  H. 
Ude,  director  of  public  relations,  The 
Washington  Water  Power  Company.  R. 
M.  Boykin,  manager  central  district, 
Puget  Sound  Power  &  Light  Company, 
Seattle,  president  of  the  association,  re- 

sponded  to   Mr.    Ude. 

Committee   on   Cooperation   with 
Regulatory    Bodies 

Starting  the  scheduled  work  of  the 
meeting,  Sir.  Schoolfield  read  the  report 
of  the  committee  on  cooperation  with 
regulatory  bodies,  in  the  absence  of  its 
chairman,  H.  J.  Flagg,  assistant  to 
general  manager.  Grays  Harbor  Rail- 

way &  Light  Company,  Aberdeen, 
Wash.  Mr.  Flagg  reported  that  the 
work  of  his  committee  had  been  light 
in  the  past  year  due  to  the  fact  that  few 
questions  affecting  the  industry  at  large 
had  been  before  the  regulatory  bodies 
of  the  various  states.  This,  he  stated, 
was  probably  on  account  of  the  natural 
reluctance  of  such  bodies  to  initiate  any 
important  subject  in  the  face  of  the 
general  elections  of  November  followed 
by  the  legislative  sessions  early  this 
year. 

Inductive  Co-ordination  Committee 
Inductive  co-ordination  was  the  next 

subject  on  the  schedule,  and  G.  E. 
Quinan,  chief  electrical  engineer,  Puget 
Sound  Power  &  Light  Company,  chair- 

man of  that  committee,  took  the  chair. 
Mr.  Quinan  explained  that  the  work 
of  his  committee  used  to  be  confined 
to  interference  with  telephone  com- 

munication, but  that  now  this  problem 
is  largely  a  national  one  in  which  the 
national  committee  works  with  the 

American  Telephone  &  Telegraph  Com- 
pany, and  that  there  is  a  common 

ground  of  understanding  between  them. 
The  principal  problem  before  the  local 
committee  now  is  to  dispel  the  popular 
conception  that  power  systems  cause 
all  the  interference  with  radio  recep- 

tion. He  pointed  out  that  an  excellent 
opportunity  to  make  friends  for  the 
company  lies  in  the  routine  investiga- 

tion of  radio  complaints,  which  fur- 
nishes an  ideal  medium  for  the  com- 

pany to  get  in  touch  with  its  customers 
at  a  time  when  they  are  at  recreation. 

W.  R.  Cornell,  radio  interference  de- 
partment, Portland  Electric  Power 

Company,  was  asked  to  report  on  the 
.  situation  found  in  the  Portland  terri- 

tory, and  told  of  methods  he  used  in 
running  down  complaints  with  the  aid 

,  of  a  Ford  equipped  with  a  sensitive 
receiving  set  and  a  loop  aerial.  Among 
the ,  commonest  causes  of  power  system 

interference  he  found  were:  loose  tie 
wires,  insulated  tie  wires,  loose  splices, 
tree  grounds,  trolley  contacts  and  poor 
bonding  of  rails  on  the  street  car  sys- 

tem. He  asserted  that  the  largest  per- 
centage of  trouble  with  radio  reception 

came  from  devices  beyond  the  control 
of  the  power  company,  and  showed  by 
demonstration  the  effect  of  several  of 
these  devices  on  a  receiving  set.  The 
best  known  of  the  outside  causes  were: 
small  motors,  battery  chargers,  violet 
ray  machines,  X-Rays,  mercury  arc  rec- 

tifiers, signal  systems,  heating  pads 
and  passing  automobiles. 

As  a  further  contribution  to  the  re- 
port of  tliis  committee,  E.  V.  Olsen,  as- 

sistant to  the  general  agent.  The  Wash- 
ington Water  Power  Company,  Spo- 

kane, demonstrated  the  effect  of  poorly 
operated  regenerative  sets  on  radio  re- 

ception. Run-down  batteries,  loose  con- 
tacts and  faulty  insulation  in  antennas 

and  grounds  were  shown  to  be  the  prin- 
cipal causes  of  trouble  arising  from  tliis 

source. 
General  discussion  of  the  subject 

brought  about  an  agreement  between 
men  who  had  handled  radio  complaints 
for  their  respective  companies  that  only 
20  per  cent  of  all  such  complaints  were 
traceable  to  sources  within  the  control 
of  the  power  company.  L.  H.  Kistler, 
superintendent  of  meter  department. 
Northwestern  Electric  Company,  Port- 

land, reported  that  his  investigation 
had  disclosed  several  bad  insulators  on 
11,000-volt  lines,  the  changing  of  which 
probably  saved  considerable  future 
trouble. 

In  summarizing  the  findings  of  his 
committee,  Mr.  Quinan  rnade  the  fol- 

lowing recommendations:  that  each 
company  should  be  prompt  in  attempt- 

ing to  locate  trouble,  and  if  responsible 
for  the  trouble,  to  remedy  it;  that  each 
company  should  work  with  the  federal 
supervisor  of  radio,  and  with  radio 
dealers,  clubs  and  associations;  that  all 
complaints  should  be  looked  after 
promptly  and  reported  on  in  writing 
with  a  letter  sent  to  the  complainant; 
and  that  the  public  relations  department 
of  each  company  should  be  advised  of 
the  activity  of  the  radio  complaint  de- 

partment with  the  view  to  making  the 
most  of  the  opportunity  afforded  for 
favorable  publicity. 

Hydraulic  Power  Committee 

Passing  to  a  consideration  of  the 
work  of  the  hydraulic  power  committee, 
R.  L.  Hearn,  assistant  chief  engineer, 
The  Washington  Water  Power  Com- 

pany, chairman,  explained  how  the 
activities  of  his  committee  were  co- 

ordinated with  those  of  the  national 

committee,  of  which  he  is  also  chair- 
man. Among  the  subjects  to  be  re- 
ported upon  by  the  national  committee 

in  which  the  Northwest  committee  is 

cooperating  are,  "Power  Plant  Layout," allotted  to  the  Pacific  Coast  Electrical 

Association,  "Mechanical  Reliability  of 
Water  Power  Units,"  Water  Wheel 
Testing  and  Operating  Records  of  plant 
Discharge,"  "Forecasting  Water  Sup- 

ply," and  "Pitting  of  Hydraulic  Turbine 
Runners."  The  subject  of  fish  ladders 
has  been  delegated  to  the  Northwest 
committee,  but  it  was  explained  that  no 
work  on  this  subject  will  be  undertaken 
until  after  the  special  committee  now 

working  on  it  is  finished  with  its  expe- riments. 

J.    B.    Fisken,    consulting    engineer, 

The    Washington    Water    Power    Com- 
pany,  reported   on  the   experiments   of 

his   company  in  forecasting  the  water 

supply  of  Coeur  d'Alene  Lake  by  meas- uring the  snowfall  on  the  water  shfeds 
of  the  three  main  rivers  feeding  this 
lake.      This    was    done   by    finding   the 
average  depth  and  density  of  the  snow 
in  the  various  areas  of  the  water  sheds 

and  by  calculation  reducing  this  to  sec- 
ond-feet of  water.     By  this  method  he 

had   been   able   to   forecast   the   actual 

runoff  within  ten   per  cent.     Such  in- 
formation it  was  pointed  out  is  import- 

ant in  governing  the  size  of  the  spill- 
way of  storage  reservoirs  so  that  flood 

waters  will  not  overflow  lands,  and,  in 
the     case     of     companies     maintaining 
steam     standbys,     in     estimating     the 
amount  of  coal  to  keep  in  reserve  from 
storage  season  to  storage  season.   ,  He 
told  of  the  results  obtained  by  Dr.  G.  F. 
McEwen,  of  the   Scripps  Institution  of 
Biological  Research,  La  JoUa,  Calif.,  in 
forecasting    precipitation    from    ocean 
temperatures,  which  has  proved  fairly 
accurate  over  large  areas  of  California. 

In    the    report    on    power-plant    effi- 
ciency test  as  related  to  plant  operation, 

L.  J.  Pospisil,  mechanical  engineer.  The 
Washington  Water  Power  Company,  de- 

scribed the  Gibson  method  of  obtaining 
the  rate  of  flow  of  water  in  a  penstock, 
involving  a  photographic  indication  of 
the  result  of  the  changes  in  pressure 
in    the    penstock    when    the    gates    are 
closed  against  the  flow.     By  this  pro- 

cess it  was  shown  that  the  water-wheel 
units  in  the  station  can  be  calibrated  so 
as  to  be  used  as  water  meters  in  future 

operation.      D.    W.    Proebstel,    superin- 
tendent    of     tests,     Portland     Electric 

Power  Company,  explained  his  adapta- 
tion  of  the   Pitot  tube  method   to   ac- 

complish the  same  purpose,  his  method 
being     known     as     the     multiple-tube 
method.     The  application  of  these  tests 
to  plant  operation  was  discussed  by  E. 
H.     Collins,     assistant    engineer.     The 
Washington    Water    Power    Company, 
who  showed  how,  after  the  efficiency  of 
each  individual  water-wheel  unit  in  the 
station  was  known,   the   system   could 
be  operated  the   more  efficiently.     He 
pointed  out  that  frequently  a  saving  of 
more  than  one  per  cent  was  possible. 

A  paper  descriptive  of  the  Oak  Grove 
development  of  the  Portland  Electric 
Power  Company,  by  H.  A.  Rands,  pro- 

ject engineer,  was  read  by  R.  S.  Car- 
roll, engineer  in  the  distribution  de- 

partment of  that  company.  The  report 
of  the  committee  closed  with  a  prelim- 

inary report  on  the  performance  of  rub- 
ber seal  rings  in  turbines  by  J.  H.  Sieg- 

fried, superintendent  of  power.  Pacific 
Power  &  Light  Company,  Pasco,  Wash., 
in  which  it  was  stated  that  these  rings 
had  not  been  found  altogether  satisfac- 

tory in  the  installations  on  which  they 
had  been  tried.  Other  users  of  these 
rings  had  nothing  to  report  as  yet. 

Apparatus  Committee 
As  part  of  the  report  of  the  appara- 

tus committee,  headed  by  R.  R.  Robley, 
operating  engineer,  Portland  Electric 

Power  Company,  a  paper  on  "Electricity 
in  the  Woods"  was  presented  by  R.  E. 
Gray,  electrical  engineer,  Snoqualmie 
Falls  Lumber  Company,  Snoqualmie 
Falls,  Wash.  In  this  paper,  which  will 
be  published  in  full  by  the  Journal  of 
Electricity  in  a  later  issue,  Mr.  Gray  de- 

scribed the  equipment  used  by  his  com- 
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pany  in  its  electric  logging  operations, 
giving  some  data  on  the  performance 
of  the  equipment.  The  paper  precipi- 

tated considerable  discussion,  in  which 
E.  F.  Wliitney,  General  Electric  Com- 

pany, Portland,  pointed  out  the  possi- 
bilities in  this  class  of  business  for  cen- 

tral station  companies.  He  made  the 
significant  statement  that  there  were 
some  2,000  logging  engines  operating  in 
the  Northwest,  of  which  only  about  25 
were  driven  electrically.  This  discussion 

closed  the  first  day's  session. 
On  re-convening  the  following  morn- 

ing, the  meeting  heard  a  continuation 
of  the  report  of  the  apparatus  commit- 

tee. The  results  of  tests  covering  the 
range  of  ratio  and  phase  angle  of  the 
comparatively  new  Niagara-type,  air- 
insulated,  current  transformers  were 
given  in  a  paper  by  J.  Hellenthal,  sup- 

erintendent of  transformation,  central 
district,  Puget  Sound  Power  &  Light 
Company.  He  stated  that  the  type  of 
construction  and  light  weight  of  these 
transformers  made  them  adaptable  for 
installation  in  a  variety  of  locations, 
and  he  particularly  recommended  them 
for  service  involving  differential  relay 
protection. 

Diiferent  types  of  temperature  indi- 
cators for  distribution  transformers 

were  demonstrated  by  D.  W.  Proebstel, 
who  stated  that  the  economic  and  safe 
loading  of  distribution  transformers 
should  be  on  a  heat  basis  rather  than 
on  a  kilowatt  basis,  and  that  manufac- 

turers realizing  this  had  produced  four 
types  of  thermal  indictors. 

Overhead  Systems  Committee 

The  assignment  by  the  national  over- 
head systems  committee  to  the  North- 
west committee,  of  which  Z.  E.  Merrill, 

assistant  general  manager.  Mountain 
States  Power  Company,  Albany,  Ore., 
is  chairman,  of  the  subject  of  a  com- 

parison between  treated  and  untreated 
poles  was  announced  by  Mr.  Merrill. 
This  assignment  came  too  late  to  be 

completed  before  this  year's  convention 
but  will  be  continued  next  year.  He  an- 

nounced also  that  the  committee  has 
undertaken  the  preparation  of  a  map  of 
transmission  systems  of  this  geographic 
division,  completion  of  which  is  ex- 

pected by  the  end  of  this  association 
year. 

First  among  the  subjects  to  be  pre- 
sented by  this  committee  was  the  pro- 

gress report  of  the  tests  of  pin-type 
insulators  being  conducted  at  the  Ore- 

gon Agricultural  College,  Corvallis, 
Ore.,  by  F.  O.  McMillan,  associate  pro- 

fessor of  electrical  engineering.  He  «x- 
plained  that  insulators  of  four  different 
voltage  ranges  from  six  manufacturers 
were  being  tested  in  accordance  with 
A.I.B.E.  standards  (Journal  of  Electric- 

ity, Oct.  15,  1924,  p.  302)  but  that  a 
breakdown  in  one  of  the  high-voltage 
transformers  had  delayed  these  tests 
somewhat.  He  described  the  apparatus 
and  methods  used  in  the  different  tests, 
and  presented  exhibits  consisting  of 
photographs  and  drawings  showing  di- 

mensions of  insulators,  and  data  sheets 
on  which  the  test  data  were  being  re- 

corded. Prom  these  tests  it  is  hoped 
that  a  uniform  method  of  rating  insu- 

lators will  be  evolved. 

On  the  subject  of  live-line  insulator 
testing  three  devices  were  displayed 
and  explained.  P.  P.  Ashworth,  distri- 

bution engineer,  Utah  Power  &  Light 
Company,  Salt  Lake  City,  explained  the 
Aislometer  used  by  his  company.  This 
instrument  is  based  on  the  principal  of 

the  electrostatic  voltmeter,  and  when 
contact  is  made  across  a  single  disc  of 
a  string  of  insulators  the  vane  deflects 
due  to  the  difference  in  potential  which 
should  exist  in  the  case  of  a  sound  in- 

sulator. The  degree  of  deflection  in- 
dicates the  stage  of  depreciation  of  that 

disc  of  the  insulator.  Similar  in  pur- 
pose is  the  Her  instrument  used  by  The 

Washington  Water  Power  Company, 
which  was  explained  by  A.  H.  Beckwith, 
assistant  superintendent  light  and 
power.  The  Johnson  Buzz  Stick,  which 
also  was  explained  by  Mr.  Beckwith,  in- 

dicates the  difference  in  potential  by  the 
sound  of  an  arc  passing  across  a  gap 
set  for  a  certain  voltage.  Discussion 
brought  out  the  advantages  and  disad- 

vantages of  the  different  types  of  in- struments. 

A  preliminary  report  on  the  butt- 
treating  of  cedar  poles  was  read  by  L. 
R.  Gamble,  assistant  engineer.  The 
Washington  Water  Power  Company. 
The  importance  of  the  subject  was 
brought  out  by  his  statement  that  in 
1920  only  43  per  cent  of  the  output  of 
Western  red  cedar  was  treated,  while 
in  1924,  90  per  cent  was  treated,  indi- 

cating a  decided  increase  in  the  demand 
for  treated  poles.  All  the  different 
methods  of  treatment  were  discussed 
with  special  reference  to  the  specifica- 

tion "B"  of  the  open  tank  impregnation 
method,  which  is  one  of  the  most  com- 

mon treatments  used.  He  also  de- 
scribed the  belt,  hammer  and  machine 

methods  of  perforating  the  fiber  of  the 
wood  to  increase  the  penetration  of  the 
preserving  agent,  giving  greater  efficacy 
to  the  treatment.  Later,  taking  up  the 
economics  of  the  subject,  he  showed  a 
simple  method  of  determining  on  a 
given  piece  of  construction  how  much 
difference  in  pole  cost  for  treating  the 
utility  company  might  be  justified  in 
paying  to  obtain  the  lowest  net  cost, 
considering  the  interest,  depreciation, 
operation  and  maintenance  over  the 
length  of  life  of  the  line. 
W.  E.  Melarkey,  General  Electric 

Company,  San  Francisco,  showed  a 
moving  picture  illustrating  the  opera- 

tion of  a  new  type  of  automatic  super- 
visory equipment  for  controlling  distant 

stations  from  a  central  dispatching 
station. 

Accident  Prevention  Committee 

The  afternoon  session  opened  with 
the  report  of  the  accident  prevention 
committee  with  J.  B.  Fisken,  chairman 
of  the  committee  in  the  chair.  In  re- 

viewing the  deliberations  of  his  com- 
mittee he  called  attention  to  one  of  the 

commonest  causes  of  accidents  in  many 
sections  of  this  geographic  division, 
namely,  the  moving  of  hay  derricks  un- 

der transmission  lines.  The  committee 
had  found  that  publicity  was  of  little 
avail  in  coping  with  this  hazard,  and 
recommended  that  legislation  be  pro- 

posed of  a  nature  to  require  the  movers 
of  hay  derricks  to  conform  to  certain 
procedure  intended  to  eliminate  the  pos- 

sibility of  accident.  The  committee 
also  noted  a  growing  hazard  in  the 
stringing  and  maintaining  of  radio 
aerials  near  power  lines,  and  recom- 

mended legislation  to  combat  this  prob- 
lem. A  further  recommendation  was 

made  to  the  effect  that  the  public-rela- 
tions departments  of  the  various  com- 

panies be  advised  of  the  opportunity  ex- 
isting for  the  dissemination  of  publicity 

warning  of  the  dangers. 
The  committee  took  cognizance  of  a 

new  class  of  accidents  as  represented 

by  a  case  reported  by  the  Idaho  Power 
Company,  Boise,  in  which  an  airplane 
was  piloted  ■  into  an  11,000-volt  line. 
Among  the  recommendations  of  the 
committee  was  one  advising  against 
the  use  of  pulmotors.  These,  the  report 
said,  are  dangerous  in  the  hands  of  per- 

sons unskilled  in  their  use,  whereas  the 
Schaefer  prone-pressure  method  of  re- 

suscitation can  be  learned  readily  by 
anyone  and  has  been  found  to  be  more 
successful  than  any  device  or  other 
method. 

In  a  paper  on  the  general  subject  of 
accident  prevention,  G.  I.  Drennan,  field 
superintendent.  Pacific  Power  &  Light 
Company,  Walla,  Walla,  Wash.,  declared 
that  the  best  results  in  safety  work 
were  secured  when  the  men  were  taught 
to  work  with  safety  in  mind.  He  told 
of  organizing  committees  in  each  place 

on  his  company's  system  where  two  or 
more  men  were  working,  and  of  these 
committees  reporting  monthly  to  him 
of  their  activities. 

In  the  general  discussion,  D.  W. 
Proebstel  told  of  the  efforts  of  the 
Portland  Electric  Power  Company  to 
induce  police  and  fire  departments  and 
schools  to  teach  the  Schaefer  method. 
T.  G.  Aston,  claim,  right  of  way  and 
tax  agent.  The  Washington  Water 
Power  Company,  stated  that  the  best 
protective  devices  are  of  no  avail  unless 
the  men  are  trained  in  safety  work.  H.  | 
H.  Sanderson,  Sanderson  Safety  Supply 
Company,  Seattle,  displayed  various 
safety  appliances  and  protective  devices 
that  are  on  the  market. 

Meter  Committee 

In  a  paper  on  meter  maintenance, 
methods  and  practices,  R.  E.  Thatcher, 
superintendent  of  service,  central  dis-  I 
trict,  Puget  Sound  Power  &  Light 

Company,  chairman  of  the  meter  com- 
mittee, touched  on  a  variety  of  subjects, 

as,  meter  installation  in  city  and  coun- 
try; testing  instrument  transformers; 

calibrating  rotating  standards  and  de-  ; 
mand  instruments;  entrance  switches 
and  testing  facilities;  oil  in  meter 
bearings;  and  education  of  employees. 
An  interesting  development  in  meter- 

ing was  brought  out  when  he  ex- 
plained the  policy  of  his  company  in 

using  polyphase  meters  for  measuring 
3-wire  loads,  because  of  the  inherent  in- 

accuracy of  3-wire  meters  under  con- 
ditions of  unbalanced  voltage  and  over- 

load. In  the  discussion  that  followed,  R.  M. 
Freeman,  meter  supervisor.  Pacific 
Power  &  Light  Company,  Walla  Walla, 
Wash.,  laid  emphasis  on  the  necessity 
of  having  meter  testers  inspect  the  en- 

tire installation  with  a  view  to  finding 
any  irregularity.  He  stated  that  in 
checking  for  load  ahead  of  the  meter, 
connected  load,  meter  constant,  and 
such  other  items  as  might  affect  the 

billing  of  that  customer's  account, enough  adverse  errors  in  billing  might 
be  corrected  to  make  meter  testing  pay 
for  itself. 

Prime  Movers  Committee 

In  opening  the  report  of  the  prime 
movers  committee,  the  chairman,  O.  L. 
LeFever,  superintendent.  Northwestern 
Electric   Company,  raised  the   question         I 
as  to  whether  or  not  the  companies  in         i 
the    Northwest   might   be   overlooking        j 
the  advantage  of  developing  power  by 
the  use  of  low-grade  coal  at  the  mine 
mouth  or  nearby  instead  of  going  into 
expensive  hydroelectric  programs. 

The  powdered-coal  situation  was  re- 
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viewed  and  discussed  in  a  paper  by  E. 
W.  Seckendorf,  steam  department,  cen- 

tral district,  Puget  Sound  Power  & 
Light  Company,  in  which  he  stated  that 
this  fuel  was  used  in  1924  to  an  extent 
nearly  double  that  of  1923.  Of  the  new 
furnace  designs  now  in  operation  for 
the  consumption  of  pulverized  fuel,  he 
described  the  well-type  furnace  with 
tangential  jets  producing  a  centrifugal 
burning  action. 
Tom  Perry,  superintendent  of  sta- 

tions. Northwestern  Electric  Company, 
made  a  report  of  an  investigation  into 
the  efficacy  and  use  of  the  Jones  self- 
lubricating  bearing.  This  investigation 
disclosed  the  fact  that  the  bearing 
was  in  use  to  a  considerable  extent 
in  paper  mills,  among  other  places, 
and  that  where  it  had  replaced  the  oil- 
ring  type  bearing  on  high-speed  paper 
machines  it  had  effected  a  material  sav- 

ing in  power  and  oil.  In  the  discussion 
on  this  subject,  G.  A.  Frogner,  Crown 
Willamette  Paper  Company,  Portland, 
corroborated  the  statements  made  in  the 
report  and  elaborated  on  them  by  citing 
his  experience  with  the  bearing  in  the 
paper  industry. 
A  consideration  of  automatic-draft 

control  for  plants  burning  hog  fuel  was 
taken  up  by  C.  C.  Simeral,  assistant 
chief  steam  engineer,  Portland  Electric 
Power  Company,  who  stated  that  the 
application  of  such  draft  control  had 

not  been  in  general  use  in  the  North- 
west because  until  recent  years  high 

efficiency  had  not  been  required  in  hog- 
burning  plants.  Of  the  three  types  of 
automatic  control  described,  that  actu- 

ated by  steam  pressure,  he  said,  gave 
the  most  positive  control.  The  three 
advantages  to  be  gained  by  the  use  of 
an  automatic  system  are:  increased 
efficiency,  reduction  in  operation  and 
maintenance  costs  and  greater  capacity. 

In  the  discussion  on  the  matters_  pre- 
sented by  the  prime  movers  committee, 

C.  E.  Carey,  engineering  division,  Wes- 
tinghouse  Electric  &  Manufacturing 
Company,  Seattle,  inquired  whether  it 
was  not  a  mistake  for  Northwest  coni- 
panies,  relying  largely  on  hydroelectric 
plants  for  prime  power,  to  spend  the 
amount  of  money  necessary  to  make 
their  steam  plants  highly  efficient  when 

those  plants  are  used  largely  as  auxil- 
iaries. His  thought  was  that_  such 

plants  operating  a  small  proportion  of 
the  time  should  be  built  and  operated 
as  cheaply  as  possible. 

Underground  Systems  Committee 
Considerable  discussion  was  launched 

by  the  paper  on  the  possibility  of  an 
inexpensive  underground  distribution 
system,  presented  by  R.  S.  Carroll, 
chairman  of  the  underground  systems 
committee.  The  paper  described  an  un- 

derground system  designed  to  serve  a 
typical  high-class  residence  district  in 
which  a  large  range  load  was  contem- 

plated, and  it  was  shown  that  the  sys- 
tem could  be  installed  at  a  cost  of  10 

per  cent  over  the  cost  of  an  overhead 

system.  P'.  P.  Ashworth  objected  to 
some  of  the  wording  of  the  report  be- 

cause it  appeared  to  leave  the  way  open 
for  the  public  to  demand  underground 
systems  everywhere.  Mr.  Carroll  then 
pointed  out  that  it  should  be  understood 
that  the  companies  could  not  install 
this  kind  of  system  everywhere,  but 
contended  that  certain  insistent  de- 

mands would  have  to  be  met  and  that 
the  companies  should  begin  to  prepare 
for  these  demands  by  a  consideration 
of  the  subject  presented. 

The  meeting  closed  with  the  offering 
of  resolutions  thanking  the  Davenport 
Hotel  for  the  facilities  provided;  the 
Spokane  daily  papers  for  the  publicity 
of  the  meeting;  and  The  Washington 
Water  Power  Company  for  the  arrange- 

ments made  and  for  the  entertainment 
extended  to  the  visitors  through  trips 
to  its  various  power  plants. 

Third  Metermen's  Course  Held  at 
University  of  Colorado 

Thirty-two  metermen  from  various 
points  in  Colorado  and  Wyoming  at- 

tended the  third  annual  metermen's 
short  course  given  in  the  electrical 
standardizing  laboratory  of  the  Uni- 

versity of  Colorado  under  the  auspices 
of  the  extension  division  March  23-27. 
The  course  was  under  the  direct  super- 

vision of  Prof.  C.  M.  McCormick,  in 
charge  of  the  standardizing  laboratory. 
Eight  electrical  manufacturing  com- 

panies were  exhibitors,  and  the  equip- 
ment included  several  new  machines 

which  had  not  been  seen  previously  in 
that  section  of  the  country. 

Various  phases  of  the  metermen's work  and  problems  were  entered  into, 
recent  developments  in  equipment  were 
discussed  and  several  talks  were  given 
on  general  electrical  subjects  of  interest 
to  those  in  attendance.  A  number  of 
interesting  papers  dealing  with  meters. 

relays  and  other  subjects  in  connection 
with  the  metermen's  work  were  pre- sented during  the  school  session. 

While  guests  at  the  university,  the 
metermen  were  conducted  on  a  general 
inspection  tour,  which  included  a  dem- 

onstration and  explanation  of  the  elec- 
tric pipe  organ  in  Mackay  Auditorium, 

one  of  the  largest  instruments  of  its 
kind  in  the  country. 

The  party  also  inspected  the  new 
steam  generating  plant  of  the  Public 
Service  Company  of  Colorado  four  miles 
east  of  Boulder.  Other  features  of  the 
meeting  were  a  demonstration  of  high- 
voltage  testing,  motion  pictures  on  the 
electrical  industry,  demonstrations  of 
radio  equipment,  and  an  inspection  and 
explanation  of  the  state  oil  laboratories 
maintained  at  the  university. 

Of  special  interest  among  the  equip- 
ment displayed  were  a  Cilbee  current 

transformer  testing  set  by  Leeds  & 
Northrup  Company,  Philadelphia,  and  a 
Westinghouse  k.v.a.  meter.  Other  ex- 

hibitors were:  Bristol  Company,  Water- 
bury,  Conn.;  Superior  Switchboard  & 
Device  Company,  Canton,  Ohio;  Duncan 
Electric  Manufacturing  Company,  La- 

fayette, Ind.;  Sangamo  Electric  &  Man- 
ufacturing Company,  Springfield,  111.; 

States  Company,  Hartford,  Conn.;  and 
the  General  Electric  Company. 

The  course  was  the  third  of  its  kind 
to  be  given  at  the  university.  The  at- 

tendance showed  an  increase  of  almost 
50  per  cent  over  1924.  Although  the 
course  was  instituted  as  an  experiment, 
its  success  has  been  such  that  it  will 
be  given  each  year  hereafter. 

New  Street  Lighting  for  Prove,  Utah. 
• — A  new  whiteway  lighting  system  will 
be  installed  in  the  business  district  of 
Provo  in  the  near  future.  Six  blocks 
on  Center  Street  have  been  created  into 

a  lighting  district  by  the  city  commis- 
sion by  unanimous  vote  at  its  meeting 

on  April  9. 
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Standardizing  laboratory  at  the  University  of  Colorado  where  the  metermen's  courses  were  held. 
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Information  on  N.  E.  L.  A.  Convention 
Transportation  Presented 

To  assist  delegates  to  the  annual  con- 
vention of  the  National  Electric  Light 

Association,  to  be  held  in  San  Francisco 
June  1.5-19,  to  visit  some  of  the  more 
important  hydroelectric  power  develop- 

ments of  California,  the  convention 
transportation  committee  has  issued  in- 

formation relative  to  the  location  of 
these  installations.  Under  the  listing 
prepared  by  the  committee  the  name 
of  the  project,  the  railroad  and  route  by 
which  it  may  be  reached,  and  the  point 
for  debarkation  from  trains  has  been 
given. 

The  list  as  prepared  by  the  committee 
is  as  follows: 

Pit  River  Development — Pacific  Gas 
and  Electric  Company.  Southern  Pacific 
Company,  Shasta  Route,  San  Francisco 
to  Portland.     Debark  at  Redidng,  Calif. 

Big  Bend  and  Cadibou  Developments — 
Great  Western  Power  Company.  West- 

ern Pacific  Railroad,  Feather  River 
Route,  San  Francisco  to  Salt  Lake  City. 
For.  Big  Bend  debark  at  Las  Plumas, 
Calif.,  and  for  Caribou  at  Howells, 
Calif. 

Kern  River  Development — San  Joa- 
quin Light  &  Power  Corporation.  Atchi- 
son, Topeka  &  Santa  Fe  Railroad  or 

Southern  Pacific  Company,  San  Joaquin 
Valley  Route,  San  Francisco  to  Los 
Angeles.     Debark  at  Fresno,  Calif. 

Big  Creek  Development — Southern 
California  Edison  Company.  Same  as 
for   Kern   River   Development. 

O'Shaughnessy  Dam,  Hetch  Hetchy 
Water  and  Power  Development — City  of 
San  Francisco.  One  day  trip  from 
Yosemite  Valley,  Calif. 

This  list  as  prepared  by  the  transpor- 
tation committee  is  principally  for  the 

Fight  on  Denver  Company's  Bid for  Franchise  Continues 
Considerable  opposition  still  is  being 

voiced  against  the  franchise  renewal 
of  the  Public  Service  Company  of  Colo- 

rado in  Denver  but  the  company  is  ac- 
celerating its  effort  in  meeting  all  op- 

ponents. (Journal  of  Electricity,  April 
15,  1925,  p.  284.)  Officials  of  the  com- 

pany feel  confident  that  a  victory  will 
be  won  at  the  city  election.  May  19. 
Principal  causes  of  criticism  up  to  the 
present  have  been  the  basing  of  rates 
on  index  cost  figures  of  living  compiled 
by  the  government  and  the  fact  that  a 
longer  period  has  not  been  provided  for 
the  preparation  and  study  of  the  fran- 

chise submitted. 

A  bond  issue  for  the  municipal  water 
plant  and  a  franchise  for  a  subsidiary 
of  the  Denver  Tramway  Company  to 
operate  motor  buses  on  certain  of  the 
city  streets  also  will  be  decided  by  the 
voters  at  the  same  time. 

Electric  Home  to  Be  Displayed  in 
Denver. — Another  electric  home  is  to  be 
exhibited  in  Denver  by  the  Electrical  ■ 
Cooperative  League  of  that  city.  The 
home,  an  attractive  Tudor  bungalow,  is 
located  in  the  Washington  Park  district. 
The  builder,  E.  S.  Smith,  plans  to  have 
the  workmen  off  the  job  not  later  than 
May  15,  and  the  league  is  planning  to 
start  the  two-weeks  demonstration  sev- 

eral days  later.  One  of  the  features 
of  the  home  will  be  the  lighting. 

use  of  Eastern  delegates  who  are  not 
traveling  on  the  Red  Special,  a  train 
starting  in  and  returning  to  the  East. 
Other  visitors  to  the  convention  must 
make  out  their  itineraries,  both  to .  and 
from  San  Francisco,  at  the  time  of  pur- 

chasing, if  round  trip  rates  are  to  be 
requested.  Changes  in  routing  will  not 
be  permitted  after  the  trip  has  been 
started. 

Four  classes  of  delegates  will  attend 
the  convention.  All  of  these  will  be 

given  the  opportunity  to  take  advant- 
age of  round-trip  rates.  The  classifica- 

tions as  set  up  by  the  transportation 
committee  are  as  follows: 

Passengers  on  Red  Special — Trip 
starts  and  ends  in  the  East.  All  move- 

ment on  special  train. 
One  way  special  trains — Blue,  Green 

and  Orange  Specials.  Tliis  class  of  pas- 
sengers will  come  to  San  Francisco  on 

special  trains,  but  will  return  as  inde- 
pendent passengers.  In  purchasing 

round-trip  tickets,  entire  routing  must 
be  designated.  Tliis  is  not  subject  to 
change  after  issuance  of  tickets. 
Summer  excursion  tickets — Routes 

must  be  definitely  determined  before 
purchasing. 

Reduced  fares  on  certificate  plan — 
Application  has  been  made  for  reduced 
fares  on  the  certicate  plan  from  all 
points  in  California,  Nevada,  Oregon 
and  Washington.  Passengers  must 
choose  their  route  at  time  of  purchase. 

All  round-trip  tickets  must  be  vali- 
dated, and  to  assist  the  delegates  in 

this,  the  transportation  committee  will 
maintain  a  booth  in  the  Civic  Auditor- 

ium where  this  may  be  done.  Repre- 
sentatives of  railroad  companies  also 

will  be  in  attendance  at  the  booth. 

Navy's  Largest  Vessel  Has  Steam- Electric  Power  Plant 
A  steam-electric  power  plant  of 

140,000-kw.  capacity  will  furnish  the 
energy  to  drive  the  U.  S.  Navy's  latest 
addition,  the  airplane  carrier  Saratoga. 
This  sliip  recently  was  launched  at 
Camden,  N.  J.,  and  is  the  first  of  two 
originally  designed  to  be  the  mightiest 
of  battle  cruisers  and  changed  to  serve 
the  naval  air  service.  The  other,  the 
Lexington,  is  to  be  launched  this  fall 
at  Quincy,  Mass.     The  modification  of 

America's  naval  program,  subsequent  to 
the  decisions  reached  at  the  conference 
on  the  limitation  of  armament,  led  to 
the  conversion  of  these  battle  cruisers 
to  ail-plane  carriers.  The  Saratoga  is 
874  ft.  long  and  105  ft.  abeam  as  com- 

pared to  a  length  of  624  ft.  and  a  beam 
of  97  ft.  for  the  Maryland. 

The  combined  ratings  of- the  six  elec- 
trically driven  capital  ships  of  the  navy, 

California,  New  Mexico,  Colorado,  Ten- 
nessee, Maryland,  West  Virginia,  are 

less  than  the  rating  of  the  single  power 
plant  of  the  Saratoga. 

Four  propellor  shafts  wll  be  cap- 
able of  driving  the  ship  at  the  rate  of 

33  knots  (39  m.p.h.).  This  is  12.6  knots 
in  excess  of  the  speed  of  the  Maryland. 
Each  shaft  will  be  served  by  two 
motors,  each  rated  at  22,500  hp.  The 
generation  equipment  consists  of  four 
35,200-kw.  turbine  generators.  The 
power  from  this  installation  would  be 
sufficient  to  supply  completely  the  light 
and  power  demand  of  the  city  of  Bos- 

ton. The  weight  of  the  electric  gen- 
eration and  propulsion  macliinery  is 

2,200  tons,  and  was  supplied  by  the 
General  Electric  Company. 

In  addition  to  the  main  generating 
equipment  there  are  six  750-kw.,  ci.c, 
auxiliary  turbine-generator  sets  winch 
will  furnish  current  for  all  electrical 
purposes  other  than  main  propulsion. 
Among  the  equipment  so  supplied  are 
the  steering  gear,  anchor  windlass,  ven- 

tilating fans  and  lighting  systems. 
The  vessel  carries  no  masts  except  a 

demiountable  radio  mast.  Of  radio 
equipment,  the  Saratoga  will  have  the 
last  word  as  particular  attention  has 
been  given  to  this  item. 

An  immense  clear,  flat  deck  provides 
ample  space  for  handling  several 
planes,  while  the  space  beneath  is  so 
arranged  that  large  numbers  of  planes 
can  be  stored,  handled  and  repaired. 
Suitable  hoisting  equipment  is  pro- 

vided to  assure  speedy  handling.  In 
order  to  maintain  an  unbroken  expanse 
of  deck  the  funnels  are  carried  to  the 
side  of  the  sliip. 

Franchise  Granted  for  Service  in 
Woodland,  Wash. — The  city  council  of 
Woodland  has  granted  to  the  Ridgefield 
Light  &  Power  Company  a  30-year 
franchise  to  sell  energy  in  Woodland 
and  to  install  the  necessary  equipment. 
It  is  stated  that  installation  will  begin 
within  thirty  days  and  be  completed  in 
six  months.  The  Puget  Sound  Power 
&  Light  Company  serves  the  city  now. 

One  of  the  illnminated  signs  used  by  the  British   Columbia  Electric  Railway  Company  to   stimulate 
the  nse  of   electricity  and  the  use  of   streets   cars  in   Vancouver.      The   board   is   50x121^   ft.   and  is 

erected  on   a  two-story   building.    The   message   on   the   sign   is   changed   every  two    months. 

! 
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Great   Northern   Is    to   Electrify 
30  Miles  of  Main  Line 

Electrification  of  30  miles  of  the  main 
line  of  the  Great  Northern  Railway 
Company  will  be  started  immediately, 
according  to  an  announcement  of  Ralph 
Budd,  president  of  the  company.  It  is 
estimated  that  the  electrification  will 
entail  an  expenditure  of  $1,500,000. 

Plans  for  the  work  have  been  com- 
pleted, and  contracts  for  the  electric 

motors  and  locomotives  required  will  be 
let  shortly.  It  is  planned  to  complete 
the  work  within  ten  months.  The 
stretch  between  Skykomish,  on  the  west 
side  of  the  mountains,  and  Verne,  the 
first  station  on  the  east  side  of  the  Cas- 

cade tunnel,  will  be  electrified.  This 
stretch  includes  the  tunnel  which  is 
13,873  ft.  long.  At  the  present  time 
electric  locomotives  are  used  to  haul  the 
trains  through  the  tunnel^ 

The  capacity  of  the  railroad  com- 

pany's 6,500-hp.  hydroelectric  plant  in the  Tumwater  Canyon  of  the  Wenatchee 
River  will  be  increased  to  10,000  hp.  to 
supply  the  energy  needed  to  haul  trains 
over  the  addition  to  the  electrified 
system. 

Journal    of    Electricity 

petitive  Service;  Regulation  of  Utili- 
ties; Political  Ownership  and  Taxation; 

Relation  of  Employees  to  the  Public; 
Qualifications  and  Work;  Present  Day 
Developments;  Our  Company  and  the 
Community. 

To  encourage  employees  of  the  com- 
pany to  read  and  study  the  manual  the 

company  has  announced  that  two  prizes 
will  be  awarded  to  employees  who  sub- 

mit the  best  concluding  chapter  for  the 
manual.  The  material  is  to  be  based 
upon  that  in  the  first  eleven  chapters. 
A  first  prize  of  $50  and  a  second  of 
$25  will  be  awarded  after  the  contest 
closes  on  May  16. 

Revision    of    Denver     Electrical 
Code  Has  Been  Started 

Not  to  be  outdone  by  other  progres- 
sive cities  in  the  revision  of  municipal 

electrical  codes,  the  electrical  industry 
in  Denver,  wth  the  authorization  and 
sponsorsliip  of  the  city  authorities,  has 
started  work  by  the  appointment  of  a 
representative  committee  to  assist  C.  F. 
Oehmler,  city  electrician,  in  bringing 
the  1922  code  of  that  city  up  to  date. 

Present  plans  provide  for  the  com- 
pilation of  an  entirely  new  code  to  in- 

clude all  the  desirable  features  of  the 
rules  now  in  eifect  in  Denver.  With  a 
view  to  the  future,  the  committee  plans 
to  outline  a  code  in  loose-leaf  form,  one 
that  will  be  perpetual  rather  than  one 
which  necessitates  the  publication  of  a 
new  book  with  supplementary  features 
each  year. 

According  to  reports,  codes  of  twenty- 
five  other  cities  ai-e  being  studied  and 
special  consideration  is  being  given  to 
the  Portland,  Ore.,  regulations. 

Members  of  the  code  revision  com- 
mittee are:  C.  F.  Oehmler,  chairman; 

W.  W.  Crocheron,  manufacturers;  J.  D. 
Nicholson,  jobbers;  W.  J.  Guscott  and 
C.  G.  Gramcko,  contractors;  C.  B.  Nox- 
on,  journeymen;  L.  A.  Barley,  under- 

writers; M.  M.  Koch,  Public  Service 
Company  of  Colorado,  and  S.  W.  Bishop, 
executive  manager  of  the  Electrical 
Cooperative  League  as  secretary  of  the 
committee. 

Manual  for  Employees  Is  Issued 
by  Washington  Utility 

The  Washington  Water  Power  Com- 
pany, Spokane,  through  its  public  rela- 
tions department,  has  prepared  for  the 

information  of  its  employees  a  manual 
in  the  form  of  a  binder  designed  to  hold 
twelve  bulletins  or  chapters.  The  fore- 

word states  that  it  is  felt  all  officers 
and  employees  can  benefit  much  by  the 
suggestions  contained  in  the  manual. 

The  book  is  prepared  jointly  with  the 
National  Electric  Light  Association, 
and  it  is  suggested  that  full  advantage 
be  taken  of  the  N.E.L.A.  courses  and 
other  valuable  information.  Some  of 
the  subjects  touched  upon  in  the  man- 

ual are:  Growth  of  the  Industry; 
Financing     a     Corporation;     Non-Com- 

The  Tale  of  a  Cake  Contest 
By  E.  J. 

In  April  San  Francisco  held 
A  Gas  Appliance  Week, 

And  many  special  features 
The  public's  eye  did  seek. 

Among  them  was  a  contest 
To  see  who  best  could  bake 

In  an  up-to-date  gas  oven 
A  delicious,  homemade  cake. 

After  the  judges  had  passed  upon 
All  the  cakes  before  their  eyes, 

Mrs.    George   W.    Skipton's   angel   food 
Was  declared  to  have  won  first  prize. 

"In  what  model  did  you  cook  it?" 
Her  proud  smile  did  not  change — 

"The  prize-winning  cake  was  baked," she  said, 

"In  a  Westing-house  electric  range." 

(Note:  The  rules  which  Mrs.  Skipton 
read  and  under  wluch  she  entered  the 
contest  did  not  specify  the  use  of  a  gas range.) 

Hydfoelectric  Power  Plant  to  Be 
Erected  at  Oroville 

Construction  of  a  $350,000  power  and 
irrigation  plant  in  the  Similkameen 
River  at  Oroville,  Wash.,  vrill  be  started 
early  in  June  or  July  by  the  Okanogan 
Light  &  Power  Company  of  that  town. 
E.  J.  Broderick,  engineer  for  the  com- 

pany, states  that  the  development  in- 
volves the  erection  of  a  dam  200  ft. 

wide  and  60  ft.  liigh.  It  is  planned  to 
develop  about  20,000  hp.  at  the  site. 

Incorporators  of  the  company,  wliich 
was  granted  a  franchise  recently  cover- 

ing power  lines  in  the  town  of  Oroville, 
are  D.  J.  Broderick  and  Eugene 
Hockett,  of  Oroville  and  L.  B.  Stedman 
of  Seattle.  The  company  is  incorpor- 

ated for  $100,000. 

Stone  &  Webster  OflScials  Visit  North- 
west.— Making  a  trip  of  inspection  and 

study  of  business  conditions  in  the  Pa- 
cific Northwest,  C.  A.  Stone,  E.  S. 

Webster,  Frederick  Pratt  and  Don 
Barnes,  officials  of  Stone  &  Webster, 
Inc.,  of  Boston,  and  Eastern  financial 
agents  for  the  Puget  Sound  Power  & 
Light  Company,  recently  visited  Seat- 

tle and  the  Puget  Sound  country.  While 
in  Seattle  the  party  inspected  the  prop- 

erties of  the  Puget  Sound  Power  & 
Light  Company  throughout  the  North- 

west, and  joined  in  the  latter  company's 
celebration  of  twenty-five  years  of  pub- 

lic service  in  western  Washington. 
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Natrona  Power  Company  Bought 

by  Byllesby  Interests 
The  Natrona  Power  Company,  Cas- 

per, Wyo.,  has  been  purchased  by  H. 
M.  Byllesby  &  Company,  according  to 
a  recent  announcement  by  J.  J.  O'Brien, 
president  of  the  latter  company.  It  will 
be  operated  as  the  Wyoming  division 
of  the  Mountain  States  Power  Com- 

pany, Albany,  Ore.,  also  a  Byllesby 

property. The  Natrona  company  has  three 
steam  electric  power  plants  with  a  com- 

bined capacity  of  approximately  7,000 
hp.,  and  more  than  71  miles  of  liigh- 
tension  transmission  and  distributing 
lines  serving  electric  power  and  light  to 
6,727  customers  in  Casper,  Mills  and 
Evansville.  Its  gross  earnings  for  1924 
amounted  to  $557,805  and  net  earnings 
to  $249,369. 

Casper,  the  site  of  the  power  plant, 
is  the  center  of  the  Wyoming  oil  indus- 

try and  the  largest  city  in  the  state, 
having  an  estimated  population  of  32,- 
276.  It  is  also  a  division  point  of  the 
Chicago,  Burlington  &  Quincy  and  Chi- 

cago &  Northwestern  Railroads. 

Investigation    of    Electric    Rates 
in  San  Francisco  Asked 

An  investigation  of  electric  rates 
charged  by  the  Pacific  Gas  and  Elec- 

tric Company  and  the  Great  Western 
Power  Company  in  San  Francisco  is 
asked  in  a  resolution  presented  to  the 
board  of  supervisors  of  that  city  April 
27,  1925,  and  referred  to  the  public 
utilities  committee  of  the  board  for 
recommendation.  The  resolution  also 

asks  the  city  attorney  to  take  the  neces- 
sary steps  before  the  California  State 

Railroad  Commission  to  bring  about  a 
reduction  in  rates. 

The  resolution  cites  the  reports  pre- 
sented by  the  two  companies  to  the 

Railroad  Commission,  pointing  out  that 
the  Pacific  Gas  and  Electric  Company 
derived  34  per  cent  of  its  gross  revenue 
from  the  sales  of  27.9  per  cent  of  its 
energy  in  the  city  during  1924.  In  the 
same  period  the  Great  Western  Power 
Company  is  said  to  have  sold  23.4  per 
cent  of  its  power  in  San  Francisco  and 
derived  36  per  cent  of  its  gross  rev- 

enue therefrom.  The  resolution  further 

declared  that  the  average  retail  kw-hr. 
charge  in  San  Francisco  of  3.68  cents 
is  50  per  cent  higher  than  the  average 
retail  charge  to  consumers  on  other 
parts  of  the  system. 

Lighting  Bulletin  Issued  by  Westing- 
house  Company. — "Lighting  the  Home," 
Lighting  Bulletin  E-105  of  the  Illumin- 

ation Engineering  Bureau  of  the  West- 
inghouse  Companies,  issued  by  the 
Westinghouse  Lamp  Company,  New 
York,  contains  many  valuable  recom- 

mendations for  lighting  the  home.  In 
the  beginning  it  gives  a  wiring  plan  for 
a  typical  modem  home,  both  first  and 
second  floors,  and  follows  tliis  with 
recommendations  and  suggestions  for 

lighting  the  living  room,  sun  porch,  din- 
ing room,  breakfast  room,  kitchen,  halls 

and  entrances,  bedrooms,  sewing  room, 
bathroom,  laundry  and  basement,  and 

.  garage  and  workshop.  Accompanying 

the  suggestions  for  each  room  are  pho- 
tographs of  lighting  arrangements,  a 

wiring  diagram,  illustrations  of  types 
of  luminaires  and  styles  of  Mazda 

lamps.  The  rest  of  the  bulletin  is  de- 
voted to  selection  of  Mazda  lamps  for 

home  lighting,  and  wiring  for  the  home. 
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Electiagists    to    Hold    Quarterly 
Meeting  in  Visalia 

Everything  is  in  readiness  for  the 
quarterly  meeting  of  the  California 
Electragists  to  be  held  at  the  Hotel 
Johnson,  Visalia,  Saturday,  May  9, 
1925.  An  interesting  program  has  been 
arranged  by  Walter  F.  Price,  executive 
secretary.  The  details  of  the  unified 
body  of  California  Electragists  will  be 
explained.  A  number  of  the  members 
of  the  southern  division  are  planning 
to  be  present  at  this  time  to  become 
more  familiar  with  the  methods  used 
by  those  in  the  northern  division.  The 
executive  committee  will  meet  at  9:30 
a.m.  Saturday,  and  the  general  open 
meeting  will  be  held  at  1:30  in  the 
afternoon. 

Special  Pullman  cars  will  be  attached 
to  the  Southern  Pacific  train  to  accom- 

modate   those    leaving    from    the   Bay 

district.  The  ferry  which  leaves  San 
Francisco  at  11:40  p.m.  Friday  night 
will  connect  with  this  train,  which  will 
arrive  in  Visalia  at  8:50  a.m.  The  train 
will  leave  Visalia  at  8:00  p.m.  Saturday 
and  arrive  in  San  Francisco  at  8:10 
Simday  morning. 

Name  Adopted  by  Association  at 
Recent  Meeting  at  Napa 

The  "Tri-County  Electrical  Develop- 
ment League"  was  the  name  chosen  at 

the  last  meeting  of  the  recently  formed 
association  of  electrical  contractors  and 
dealers  of  Napa,  Solano  and  Sonoma 
Counties,  Calif.  The  meeting  was  held 
at  the  Brown  Hotel  in  Napa  and  was 
presided  over  by  President  Earl  Wilson, 
electragist  of  Napa. 

The  principal  speaker  6f  the  evening 
was  R.  A.  Balzari,  of  the  Westinghouse 
Electric  &  Manufacturing  Company  of 

San  Francisco,  who  addressed  the  meet- 
ing on  the  benefits  to  be  derived  from 

applying  courtesy  in  business.  Short 
talks  also  were  made  by  LeRoy  H. 
Crandall,  California  Electrical  Bureau, 
and  Roy  Dryer,  Western  Electric  Com- 

pany, both  of  San  Francisco. 
Future  meetings  will  be  held  on  the 

second  Thursday  of  each  month,  at  a 
place  to  be  named  by  the  program 
committee. 

A.    B.    Campbell    Electric    Company, 
Orland,  is  among  the  recent  firms  to  be- 

come members  of  California  Electra- 

gists. 

Book  Reviews 

Where    the    Electragists    will    be    May    9. 

ELECTRICAL  DRAFTING  AND 
DESIGN 

By  CALVtN  C.  BISHOP.  165  pages.  65 
figures,  73  tables  and  charts.  $2.  Pub- 

lished by  McGraw-Hill  Book  Company, 
New  Yorfl,  N.  Y. 

Comparatively  few  books  have  been 
published  on  the  subject  of  electrical 
drafting  and  most  of  these  have  been 
of  a  rather  elementary  character.  This 
book,  according  to  the  author,  attempts 
to  bridge  the  gap  between  the  usual 
course  in  mechanical  drafting  as  taught 
in  technical  and  vocational  schools  and 
the  work  required  in  the  office  of  an 
engineer,  a  contractor,  or  a  power  com- 

pany. The  problems  throughout  are  of  a 
practical  nature  and  the  treatment  of 
them  is  similar  to  the  manner  in  which 
they  would  be  handled  in  an  office.  No 
attempt  has  been  made  to  go  into  the 
design  of  electrical  machinery  but 

rather  the  application  of  such  machin- 
ery and  particularly  the  layout  of  the 

wiring  involved  is  considered. 
After  an  introductory  chapter  on  gen- 

eral instructions  for  mechanical  and 
electrical  drafting,  chapters  follow  on 
the  subjects  of  electrical  symbols  and 
their  use;  design  of  generator  and 
feeder  panels;  3-phase  panels  and  out- 

door substations.  Two  chapters  are  de- 
voted to  wiring  under  the  subjects  of 

laying  out  wiring  and  residence  wiring, 
followed  by  a  chapter  on  artificial  il- 
lumination. 

About  one-half  of  the  book  contains 
tables  and  charts  covering  standard 
equipment  with  the  data  and  dimensions 
necessary  for  the  designer  when  this 
equipment  is  incorporated  in  the  design 
of  electrical  installations. 

The  subject  is  handled  throughout  the 
book  in  a  clear  and  logical  manner  and 
no  doubt  will  serve  the  purpose  of 
bridging  the  gap  between  a  course  in 
mechanical  drafting  and  drafting  room 
work  as  handled  in  the  office  of  an  en- 

gineering firm.  However,  the  book 
would  be  more  valuable  if  the  subjects 
were  treated  in  somewhat  greater  de- 

tail, particularly  in  the  chapters  on 
generator  panels  and  outdoor  sub- stations. 

At  the  end  of  a  number  of  chapters 
lists  of  problems  are  given  which  should 
assist  the  student  in  obtaining  practice 
in  the  problems  which  he  may  expect 
in  an  engineering  drafting  room. 

E.  R.  S. 
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Northwest  Association  Public 
Relations  Section  Meets 

At  a  meeting  of  the  executive  com- 
mittee of  the  F"ublic  Relations  Section 

of  the  Northwest  Electric  Light  & 
Power  Association,  at  Seattle,  April  3, 
a  number  of  reports  of  subcommittees 
were  heard  and  discussion  had  on  many 
subjects  related  to  section  activities.  W. 
H.  Ude,  director  of  public  relations.  The 
Washington  Water  Power  Company, 
Spokane,  chairman  of  the  committee, 
presided  over  the  meeting,  which  was 
attended  by  six  committeemen  and 
eight  others  associated  with  public  re- 

lations work. 
H.  J.  Gille,  sales  manager,  Puget 

Sound  Power  &  Light  Company,  re- 
ported on  the  activity  of  the  Washing- 

ton Committee  on  the  Relation  of  Elec- 
tricity to  Agriculture,  stating  that 

plans  are  under  way  for  carrying  on 
this  summer  a  survey  of  farming  dis- 

tricts of  Washington  similar  to  the  sur- 
vey conducted  last  year  by  the  Oregon 

committee  in  that  state.  E.  H.  Thomas, 
director  of  the  Washington  Committee 
on  Public  Utility  Information,  Seattle, 
repiorted  for  the  committee  on  coopera- 

tion with  educational  institutions;  H. 
Peets,  public  relations  department  of 
the  Puget  Sound  Power  &  Light  Com- 

pany, reported  for  the  customer-owner- 
ship committee,  and  L.  A.  McArthur, 

vice-president  and  general  manager, 
Pacific  Power  &  Light  Company,  re- 

ported for  the  committee  on  public 
speaking.  Other  subjects  discussed 
were:  Farm  electrification,  beautifica- 
tion  of  grounds,  getting  information 
printed  in  the  press,  and  radio  inter- 
ference. 

Mrs.  L.  A.  McArthur,  who  was  pres- 
ent, was  chosen  to  head  the  women's 

public  information  committee  of  the 
Northwest  association.  This  commit- 

tee is  new  to  this  geographic  division, 
and  it  is  expected  will  be  effective  in 
spreading  information  about  the  public 
utility  business  through  women  em- 

ployees and  wives  of  employees  of  the 
various  companies.  The  personnel  of 
this  committee  has  not  been  appointed. 

Officers  of  Long  Beach  Electric 
Club  Announced 

The  Electric  Club  of  Long  Beach, 
W.  Lane,  electrical  contractor;  first 
vice-president  —  T.  R.  R  e  i  d,  elec- 

trical contractor;  second  vice-presi- 
dent— R.  B.  Farley,  district  super- 

intendent, Southern  California  Tele- 
phone Company;  secretary  and  treas- 

urer— ^V.  L.  Ringle,  Southern  Cali- 
fornia Edison  Company;  sergeant  at 

arms — Clyde  Baty,  electrical  contractor. 
Committee  chairmen  appointed  are: 

Entertainment — J.  C.  Kyle;  member- 
ship—W.  D.  Phillips;  publicity— F.  D. 

Stuthman,  all  of  the  Southern  Cali- 
fornia Edison  Company;  public  policy — 

L.  B.  Marsh,  electrical  jobber;  visiting 
and  relief — E.  B.  Cummings,  assistant 
district  manager.  Southern  California 
Edison  Company.  R.  W.  Abright,  city 
electrician-inspector,  is  parliamentarian 
and  William  Shipp,  electrical  contractor, 
is  trustee  of  committees. 

Brigham  City  Men  Make  Visit  to 
Cutler  Power  Plant  Site 

Several  automobile  loads  of  business 
and  professional  men  from  Brigham 
City,  Utah,  visited  the  site  of  the  Utah 
Power  &  Light  Company's  new  hydro- 

electric development  at  Cutler  on  April 
3.  At  the  time  of  their  visit  about  250 
men  were  employed  in  the  preliminary 
work  of  excavating,  grading  and  erect- 

ing new  buildings  which  will  be  a  part 
of  the  construction  camp. 

The  visitors  were  received  by  L.  B. 
Fuller,  who  has  charge  of  the  work,  and 

were  informed  as  to  the  company's 
plans  in  connection  with  the  project.  A 
great  amount  of  interest  is  being  mani- 

fested by  the  citizens  of  the  section  in 
which  the  new  plant  is  to  be  located, 
and  already  many  visitors  have  been 
welcomed. 

Electric  Truck  School  to  Be  Held 
in  San  Francisco 

The  National  Electric  Light  Associa- 
tion will  conduct  an  electric  truck  school 

in  San  Francisco,  June  8-13.  The  fac- 
ulty will  be  composed  of  men  from  the 

East  headed  by  E.  S.  Mansfield  of  the 
Edison  Electric  Illuminating  Company 
of  Boston,  who  is  chairman  of  the 
truck  school  committee  of  the  N.E.L.A. 

An  invitation  is  extended  to  anyone 
interested  in  electric  truck  transporta- 

tion to  attend  these  sessions.  Those  in- 
tending to  be  present  are  asked  to  send 

their  names  to  John  L.  Farley,  Pacific 
Gas  and  Electric  Company,  San 
Francisco. 

COMING  EVENTS 

Southwestern  Public  Service  Association — 
Annual  Convention — Rice  Hotel,  Houston,  Texps 

May  5-8,  1925 

Pacific    Coast    Electrical    Supply    Jobbers'    Asso- 

ciation— Quarterly  Meeting.     Arlington  Hotel, 
Santa  Barbara,    Calif. 

May    7-9,    1925 

Electrical  Supply  Jobbers'  Association — 
Annual  Convention — ^Hot  Springs,  Va. 

June   1-6,   1925 

Associated  Manufacturers  of  Electrical  Supplies — 
Annual  Meeting — Hot  Springs,  Va. 

June  8-13,    1925 

Northwest    Electric    Light    and    Power   Associa- 
tion— Annual    Convention  — 

Gasco  Building,  Portland,  Ore. 
June   12,   1925 

National  Electric  Light  Association — 
Annual  Convention — San  Francisco,  Calif. 

June  15-19,  1925 

Seattle  Club  to  Hold  Golf  Tourna- 
ment.— The  Electric  Club  of  Seattle  has 

formulated  plans  for  a  proposed  golf 
tournament,  the  second  annual  affair 
of  this  nature  conducted  by  the  club. 
Play  will  begin  not  later  than  May  1, 
and  about  60  men  of  the  organization 
are  expected  to  participate,  with  first 
and  second  flight.  There  will  be  two 

sets  of  prizes,  besides  the  President's 
Cup,  donated  by  H.  J.  Martin,  president 
of  the  club,  and  won  for  the  first  time  by 
J.  C.  Zancker  of  the  Western  Electric 
Sign  Company.  This  cup  must  be  won 
three  times  to  be  retained.  The  com- 

mittee in  charge  of  the  proposed  tourn- 
ament is  H.  J.  Martin,  Earl  Peterson 

of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  and  J.  J.  Agutter 

of  the  J.  J.  Agutter  Company. 

Pacific  Power  &  Light  Company 

Holds  Managers'  Meeting 
As  part  of  the  public  relations  work 

of  the  Pacific  Power  &  Light  Company, 

Portland,  L.  A.  McArthur,  vice-presi- 
dent and  general  manager,  recently 

called  together  all  the  district  managers 
and  heads  of  departments  for  a  two-day 
meeting  at  Walla  Walla,  Wash.  The 
following,  in  addition  to  Mr.  McArthur, 
were  on  the  regular  program  for  talks 
on  subjects  pertaining  to  different 
phases  of  relations  with  the  public: 
Will  T.  Neill,  superintendent  of  rates 
and  service;  G.  C.  Sawyer,  sales  man- 

ager; S.  E.  Skelley,  manager  of  invest- ment department;  and  George  L.  Myers, 
assistant  to  the  president. 

In  addition  to  the  regularly  scheduled 

talks,  there  was  discussion  by  all  pres- 
ent on  ways  and  means  of  presenting 

company  affairs  properly  to  the  public. 
One  of  the  features  of  the  meeting  was 

a  session  for  the  women,  both  em- 

ployees and  wives  of  employees,  pre- 
sided over  by  Mrs.  L.  A.  McArthur,  at 

which  each  woman  present  told  what 
she  could  do  or  had  done  to  further  the 
interests  of  the  company  among  her 

circle  of  friends  and  acquaintances. 

Industrial    Heating    School    for 

San  Francisco  June  9-13 
The  Pacific  Coast  Electrical  Asso- 

ciation will  conduct  an  industrial  heat- 

ing school  in  San  Francisco  June  9-13. 
It  will  be  under  the  supervision  of  the 

Westinghouse  Electric  &  Manufacturing 

Company,  which  will  have  charge  of  the 
school  in  this  geographical  division  of 

the  National  Electric  Light  Assocation. 
The  instructors  for  this  school  will  be 

Pacific  Coast  men,  G.  A.  Reed,  vice- 
chairman  of  the  committee,  being  in 
direct  charge.  .,i  i.     j 

The  first  three  half -days  will  be  de- 

voted to  lectures  and  general  discus- 
sion of  industrial  heating  problems. 

The  next  three  half-days  will  take  up 

specific  applications  with  special  ref- erence to  Pacific  Coast  conditions.  Ihe 

final  period  of  three  half-days  will  be 
used  to  inspect  equipment  displays  ot 

manufacturers  and  in  making  inspection 

trips  to  different  industries. 
All  interested  in  this  field  are  Invited 

to  the  meetings.  Those  expecting  to 

attend  are  asked  to  send  their  names 

to  John  L.  Fariey,  Pacific  Gas  and 

Electric  Company,  San  Francisco. 

Utah  Engineer  Talks  on  Cutler  Pro- 
ject.—J.  R.  Jarvis,  superintendent  o± 

lines  and  service  in  the  Ogden  division 
of  the  Utah  Power  &  Light  Company, 

was  the  principal  speaker  at  the 

monthly  meeting  of  the  Ogden  chapter 

of  the  American  Association  of  M- 
gineers,  held  at  Ogden,  Utah,  on  the 

evening  of  March  21.  Mr.  Jarvis  de- 
scribed in  considerable  detail  the  mam 

features  in  connection  with  his  com- 
pany's new  hydroelectric  project,  upon 

which  work  is  now  starting  at  Cutler  on 

the  Bear  River.  He  also  discussed  the 

company's  Bear  Lake  and  Bear  River 

system. 

Japanese   Steam  Plant   Completed.— The  first  unit  of  the  Amagasaki  steam 

plant  of  the  Nippon  Electric  Power 
Company  was  completed  about  the  end 
of  last  "year  and  immediately  put  into 
operation.  It  will  develop  25,000  kw. 
The  ultimate  capacity  of  the  plant  will 
be  50,000  kw. 



344 Journal    of    Electricity [Vol.  54  — No.  9 

Personals 

J.  C.  Clark,  formerly  professor  at 
Iowa  State  College  in  charge  of  electri- 

cal engineering  research,  recently  re- 
signed to  join  the  sales  engineering 

staff  of  the  Pacific  Electric  Manufactur- 
ing Company  of  San  Francisco,  design- 
ers and  builders  of  oil  circuit  breakers 

and  other  high-voltage  line  equipment. 
Prior  io  his  association  with  the  Iowa 
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state  College  research  department  Mr. 
Clark  was  a  member  of  the  staff  at 
Stanford  University,  Palo  Alto,  Calif., 
where  for  twelve  years  he  had  been 
identified  with  the  high-voltage  re- 

search carried  on  there.  Mr.  Clark  has 
taken  an  active  part  in  the  affairs  of 
the  American  Institute  of  Electrical  En- 
gmeers,  being  a  past  chairman  of  the 
San  Francisco  Section.  He  is  an  alum- 

nus of  Harvard  University  and  of  Iowa 
State  College.  He  brings  a  wide  knowl- 

edge and  a  varied  and  extensive  expe- 
rience in  practice  to  his  new  position. 

J.  A.  Gelzer,  for  many  years  con- 
nected with  the  automotive  sales  de- 

partment of  the  Wagner  Electric  Cor- 
poration, St.  Louis,  has  been  appointed 

sales  manager  of  the  automotive  divis- 
ion of  that  company  with  headquarters at  the  home  office. 

Paul  Overton,  of  the  Southern  Cali- 
fornia Edison  Company,  Los  Angeles, was  a  recent  visitor  in  San  Francisco. 

A.  C.  Joy  of  the  publicity  department 
of  the  San  Joaquin  Light  &  Power  Cor- 

poration, Fresno,  Calif.,  was  a  recent 
visitor  in  San  Francisco. 

Harry  D'Almaine  has  been  appointed district  manager  for  Charles  Cory  & 
Son,  Inc.,  New  York,  in  charge  of  the 
Chicago  branch  at  22  West  Quincy Street.  He  will  handle  also  the  marine 
equipment  business  for  ships'  signaling, communicating  and  lighting  equipment on  the  Great  Lakes. 

D.  S.  Jones,  Center,  Colo.,  was  ap- 
pointed a  member  of  the  Colorado  pub- 

lic utilities  commission  to  succeed 
Grant  Halderman,  who  has  completed his  term. 

Felix  Van  Cleef,  Van  Cleef  Brothers, 
Chicago,  was  a  recent  visitor  to  the 
Pacific  Coast,  spending  considerable 
time  in  San  Francisco. 

J.  M.  Lafflin,  chief  clerk  at  Walla, 
Walla,  Wash.,  for  the  Pacific  Power  & 
Light  Company,  Portland,  has  resigned 
to  take  up  his  residence  on  his  berry 
ranch  at  Shelton,  Wash.  His  resigna- 

tion has  been  made  the  occasion  for 
the  promotion  of  the  following  chief 
clerks:  H.  M.  Dunkelberger,  from  As- 

toria, Ore.,  to  Walla  Walla;  W.  L.  Park- 
hurst,  from  The  Dalles,  Ore.,  to  Astoria; 
L.  V.  Stram,  from  Waitsburg,  Wash.,  to 
The  Dalles;  J.  K.  Bokius,  from  Golden- 
dale,  Wash.,  to  Waitsburg;  E.  G.  Rich- 

ards, from  White  Salmon,  Wash.,  to 
Goldendale. 

A.  F.  Henderson,  assistant  to  comp- 
troller, Puget  Sound  Power  &  Light 

Company,  Seattle,  was  transferred  on 
April  1  to  the  Boston  office  of  Stone  & 
Webster,  Inc.  His  place  in  Seattle  has 
been  filled  through  the  appointment  of 
D.  J.  Torrance. 

J.  P.  Davidson,  Pacific  Coast  repre- 
sentative of  the  Estate  Stove  Company; 

C.  B.  Nelson,  supervisor.  Estimates  and 
Records,  Pacific  Gas  and  Electric  Com- 

pany; A.  G.  Smith,  personnel  depart- 
ment. Pacific  Telephone  &  Telegraph 

Company,  and  R.  T.  Stephens,  manager 
electric  sales.  Pacific  Gas  and  Electric 
Company,  were  among  the  new  mem- 

bers present  at  the  recent  meeting  of 
the  San  Francisco  Electrical  Develop- 

ment League. 
H.  E.  Leigh,  Denver,  Colo.,  has  been 

made  manager  of  the  Westinghouse  de- 
partment of  the  Mine  &  Smelter  Supply 

Company  in  that  city.  He  succeeds 
Thomas  Yonley,  who  has  resigned  to 
become  actively  associated  with  the 
Westinghouse  company  in  Indianapolis. 

George  E.  Tribble  has  been  appointed 
regional  director  for  the  Electric 
Vacuum  Company,  Inc.,  Cleveland,  with 
headquarters  at  575  Mission  Street,  San 
Francisco. 
Harry  G.  Holabird,  for  many  years 

representative  of  the  Ohio  Brass  Com- 
pany, Mansfield,  Ohio,  has  severed  his 

relations  with  that  company  to  go  into 
business  for  himself  as  manufacturers' 
agent.  He  has  established  quarters  at 
451  East  Third  Street. 

A.  H.  Holtermann  of  Holtermann's 
Electric  Shop,  San  Francisco,  will  oper- 

ate the  wholesale  department  of  that 
business  under  the  name  of  "A.  H.  Hol- 

termann, Manufacturers'  Representa- 
tive," with  headquarters  temporarily  at 

89  Market  Street. 
Giles  Hunter,  recently  employed  in 

the  accounting  department  of  the  Ta- 
coma  Railroad  &  Power  Company,  Ta- 
coma,  has  moved  to  Bellingham,  where 
he  will  be  assistant  chief  clerk  of  the 
northern  district  of  the  Puget  Sound 
Power  &  Light  Company,  Seattle. 

C.  H.  Hagey,  of  the  protection  en- 
gineering department  of  the  Southern 

California  Edison  Company,  Los  An- 
geles, was  recently  designated  as 

supervisor  of  the  eastern  and  southern 
divisions.  G.  H.  Whitney  of  the  same 
department  has  been  appointed  super- 

visor of  the  northern  and  western  di- 
visions. These  men  will  thus  be  directly 

responsible  for  the  satisfactory  opera- 
tion of  all  relays  and  other  protective 

equipment  within  their  divisions  of  the 
system. 

Lee  Bennett,  for  some  years  man- 
ager of  the  Sandpoint,  Idaho,  division 

of  the  Mountain  States  Power  Com- 
pany, Albany,  Ore.,  recently  has  been 

promoted  to  be  local  manager  at  Cor- 
vallis,  Ore.,  taking  the  place  of  F.  E. 
McKenna  who  has  been  transferred  to 
Albany  as  sales  manager. 

C.  E.  Skinner,  assistant  director  of 
engineering,  Westinghouse  Electric  & 
Manufacturing  Company,  Pittsburgh, 

attended  the  meetings  of  the  Inter- 
national Electrotechnical  Commission 

held  at  The  Hague,  Holland,  April  16 
to  24,  inclusive. 

H.  C.  Bernsten,  vice-president.  Lock- 
wood- Shackelford  Company,  Inc.;  R. 
M.  Kerschner,  manager  Hubbard  & 
Company,  and  John  D.  Trapp,  salesman, 
Alexander  &  Lavenson  Electric  Supply 

Company,  recently  have  become  mem- bers of  the  San  Francisco  Electrical 
Development  League. 

H.  N.  Porter  recently  has  been  ap- 
pointed sales  manager  for  the  States 

Company  at  Hartford,  Conn. 
W.  D.  Ward,  representing  the  New 

York  office  of  the  P'elton  Water  Wheel 
Company,  was  a  recent  visitor  in  San 
Francisco. 

H.  T.  Plumb,  electrical  engineer  con- 
nected with  the  Salt  Lake  City  office 

of  the  General  Electric  Company,  is 
among  the  forty-three  employees  of  the 
company  to  be  honored  with  awards 
given  workers  under  the  Charles  A. 
Coffin  foundation  for  the  year  1924.  Mr. 
Plumb  has  been  with  the  company  four- 

teen years.  When  the  disaster  oc- 
curred at  the  Castle  Gate  coal  mine  at 

Castle  Gate,  Utah,  in  which  an  explos- ion resulted  in  the  death  and  injury  of 
a  large  number  of  miners,  Mr.  Plumb 
went  to  the  scene  of  the  disaster  and 
helped  with  the  rescue  work  for  six 

days.  '  He  initiated  a  systematic  direc- tion of  the  work  at  the  mine  portal 
through  which  bodies  were  brought 
from  the  mine,  and  organized  a  tele- 

phone service  for  rescuers  in  the  mine. 
He  took  charge  of  the  supplies,  kept  a 
record  of  telephone  conversation  from 
the  rescue  workers,  and  directed  much 
of  the  work  in  the  mine  by  telephone. 
It  was  because  of  this  service  to  a  cus- 

tomer in  time  of  disaster  that  the  award 
was  made  him.    In  addition  to  the  Coffin 

certificate  he  was  given  $250  in  General 
Electric  Employees  Securities  corpora- 

tion bonds,  bearing  8  per  cent  interest. 
Mr.  Plumb  is  well  known  in  the  elec- 

trical industry  and  has  taken  an  active 
part  in  its  affairs.  He  is  a  past  presi- 

dent of  the  Utah  Society  of  Engineers, 
and  in  1921  acted  as  general  chairman 
of  the  committee  in  charge  of  the  an- 

nual A.I.E.E.  convention  held  in  Salt 
Lake  City  in  that  year.  He  is  a  gradu- 

ate of  the  University  of  Wisconsin  and 
was  formerly  professor  of  electrical  en- 

gineering at  Purdue  University. 
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A.  E.  Wishon,  who  has  been  general 
manager  of  the  San  Joaquin  Light  & 
Power  Corporation,  Fresno,  Calif., 
since  1920,  recently  assumed  additional 
responsibilities  as  vice-president  of  the 
company  when  he  was  elected  to  that 
position  following  the  acquirement  of 
control  of  the  San  Joaquin  company  by 
the  Western  Power  Corporation  of  New 
York.  In  addition  to  his  many  duties 
in  connection  with  the  Fresno  utility, 
Mr.  Wishon  always  has  taken  a  promi- 

nent part  in  the  affairs  of  the  electrical 
industry  and  has  given  much  of  his 
time  to  its  development  and  progress. 
He  has  been  particularly  active  in  As- 

sociation   work.      He    served    as    presi- 

dent of  the  Pacific  Coast  Section  of  the 
National  Electric  Light  Association  for 
the  temi  1919-1920,  and  in  1922  was  ap- 

pointed chairman  of  the  committee  on 
amendments  to  the  constitution  of  the 
Pacific  Coast  Electrical  Association,  as 
the  Pacific  Section  had  been  named.  At 
the  present  time  he  is  chairman  of  the 
customer-ownership  committee  of  the 
National  Electric  Light  Association  and 
a  member  of  the  Public  Policy  Section 
of  the  Pacific  Coast  Electrical  Associa- 

tion. The  San  Joaquin  Light  &  Power 
Corporation  has  pursued  the  policy  of 
customer-ownership  with  marked  suc- 

cess, and  the  subject  is  one  in  which 
Mr.  Wishon  is  deeply  interested.  He 
recently  delivered  an  address,  "Now 
and  Tomorrow  with  Customer-Owner- 

ship," at  the  serai-annual  meeting  of 
the  Academy  of  Political  Sciences  in 
New  York. 

W.  H.  McGrath,  vice-president  of  the 
Puget  Sound  Power  &  Light  Company, 
Seattle,  recently  returned  to  liis  desk 
after  a  short  sojourn  in  California. 

H.  C.  Ross,  Pacific  Gas  and  Electric 
Company,  Fresno,  Calif.,  was  a  recent 
visitor  in  San  Francisco. 

J.  J.  'Gibson,  vice-president.  Westing- 
house  Commercial  Investment  Com- 

pany, New  York,  spent  several  days  in 
Seattle  recently  inspecting  the  com- 

pany's properties  in  that  city. 
J.  C.  Clark,  sales  engineer,  Pacific 

Electric  Manufacturing  Company;  L. 
H.  Jetton,  telephone  engineer,  Pacific 
Telephone  &  Telegraph  Company;  E. 
H.  Kinney,  supervisor  shops  and  ve- 

hicles. Pacific  Telephone  &  Telegraph 
Company;  and  L.  S.  Newell,  manager 
and  buyer,  Dunham,  Carringan  &  Hay- 
den,  recently  have  been  added  to  the 
membership  roll  of  the  San  Francisco 
Electrical  Development  League. 

J.  S.  Lapp,  general  manager  of  the 
Lapp  Insulator  Company,  Le  Roy,  N.  Y., 
manufacturers  of  Lapp  high-tension 
porcelain  insulators,  recently  visited  the 
Pacific  Coast  on  a  tour  of  inspection  of 
local  conditions.  While  on  the  Coast 
Mr.  Lapp  gave  a  series  of  illustrated 
lectures  to  engineers  on  the  subject  of 
high-tension  porcelain  insulators  in 
Seattle,  Portland,  San  Francisco  and 
Los  Angeles.  He  was  assisted  by  his 
Coast  representative,  S.  H.  Lanyon, 
New  Call  Building,  San  Francisco. 
H.  E.  Baker,  district  manager  at 

Hood  River,  Ore.,  for  the  Pacific  Power 
&  Light  Company,  Portland,  has  been 
given  charge  of  the  White  Salmon, 
Wash.,  district,  formerly  operated  un- 

der a  separate  district  organization. 
The  new  Hood  River-White  Salmon 
bridge  crossing  the  Columbia  River  at 
this  point  has  made  possible  the  con- 

solidation of  the  two  districts  under 
one  organization. 

D.  C.  Green,  vice-president  and  gen- 
eral manager  of  the  Utah  Power  & 

Light  Company,  has  been  elected  a  di- 
rector of  the  Utah  Associated  Indus- 

tries. 

H.  A.  Wagner,  president,  Consoli- 
dated Gas,  Electric  Light  &  Power 

Company,  Baltimore,  and  organizer  and 
first  president  of  the  Wagner  Electric 
Manufacturing  Company,  St.  Louis, 
Mo._,  has  been  elected  a  director  of  The 
Society  for  Electrical  Development  to 
represent  central  station  interests. 

L.  F.  Hunt,  formerly  of  the  protection 
engineering  department  of  the  Southern 
California  Edison  Company,  Los  An- 

geles, has  been  appointed  development 
engineer. 

Harold  J.  Payne,  formerly  of  the 
editorial  staff  of  Chemical  and  Metal- 

lurgical Engineering,  New  York,  has 
joined  the  staff  of  The  Society  for  Elec- 

trical Development.  His  work  will  be 
in  connection  with  promoting  the  use 
of  electric  trucks  both  for  delivery 
work  and  in  the  industrial  field. 

H.  H.  Jones,  vice-president  in  charge 
of  operations  of  the  Northern  States 
Power  Company ,  Minneapolis,  Minn., 
and  formerly  president  and  general 
manager  of  the  San  Diego  Consolidated 
Gas  &  Electric  Company,  was  a  recent 
visitor  in  his  former  "stamping 
grounds,"  San  Diego. 

W.  F.  Raber,  general  manager  of  the 
San  Diego  Consolidated  Gas  &  Electric 
Company,  returned  recently  from  a  trip 
to  Chicago  where  he  attended  the  an- 

nual meeting  of  the  board  of  directors 
of  Standard  Gas  &  Electric  Company. 

F.  Harold  Smith,  Westinghouse  Elec- 
tric Companj^  Los  Angeles,  was  in  San 

Francisco  recently. 

C.  O.  Woodworth,  formerly  of  the 
Spinney-Woodworth  Company,  Denver, 
has  withdrawn  from  the  company  and 
become  associated  with  Harry  Schock- 
ett  of  that  city. 

G.  E.  Boreham,  until  recently  chief 
electrician  U.  S.  A.  Quartermaster  De- 

partment, Fitzsimmons  General  Hos- 
pital, Denver,  has  been  transferred  to 

the  U.  S.  V.  B.  Hospital  No.  102,_  at 
Livermore,  Calif.,  in  the  same  capacity. 

C.  Reeves  has  been  sent  to  Denver 

by  the  Edison  Lamp  Works  of  the  Gen- 
eral Electric  Company  to  assist  George 

O.  Hodgson  district  sales  manager  of 
that  company  in  the  Rocky  Mountain 
region. 

M.  M.  Johnson,  Hubbard  &  Company, 
Pittsburgh,  was  a  recent  visitor  in  Salt 
Lake  City. 

H.  Anderson,  district  manager  at 
Wliite  Salmon,  Wash.,  for  the  Pacific 
Power  &  Light  Company,  Portland, 
has  been  promoted  to  that  position  at 
P'rosser,  Wash.,  taking  the  place  of  J. 
C.  Gest,  who  has  joined  the  merchan- 

dise sales  department  of  the  company 
with  headquarters   at  Lewiston,  Idaho. 

Ted  Nollenberger,  of  the  electrical 
contracting  firm  of  Nollenberger  & 
Dorner,  Denver,  is  conducting  the  busi- 

ness solely,  the  partnership  having 
been  dissolved. 

C.  L.  Lewis,  general  manager  of  the 
Electro-Kold  Corporation  of  Spokane, 
recently  made  an  extensive  tour  of  Pa- 

cific Coast  cities,  visiting  all  the  im- 
portant points. 

D.  C.  Jackson,  formerly  sales  man- 
ager, Dudlo  Manufacturing  Corpora- 

tion, Fort  Wajrne,  Ind.,  has  joined  the 
staff  of  A.  S.  Lindstrom,  San  Francisco. 

R.  E.  Gorton,  manager  of  the  Packard 
Lamp  Division,  National  Lamp  Works 
of  General  Electric  Company  for  the 
past  fifteen  years,  died  April  13  after  a 
brief  illness  at  his  home  in  Warren, 
Ohio.  Mr.  Gorton  was  one  of  the  pio- 

neers in  the  incandescent  lamp  industry, 
having  entered  it  in  1894. 

Joseph  Schoemer,  president  of  the 
Seattle  Lighting  Fixture  Company, 
prominently  identified  with  this  branch 
of  the  electrical  industry  for  the  past 
twenty  vears,  died  in  Seattle  on 

April"  if. C.  O.  Poole,  identified  with  hydroelec- 
tric construction  in  California  for  the 

past  twenty-five  years,  died  in  Los  An- 

geles April  2.  He  was  born  in  Salis- 
bury, Mass.,  in  1859,  coming  to  the  Pa- 

cific Coast  in  1883  to  take  up  engineer- 
ing work.  In  1900  he  was  in  charge  of 

construction  on  the  first  high-tension 
transmission  line  built  into  San  Fran- 

cisco. Four  years  later  he  became  chief 
engineer  of  The  Southern  Sierras 
Power  Company,  Riverside,  Calif.,  and 
allied  companies,  and  for  twenty  years 
was  active  in  field  service.  In  1924  he 
resigned  to  become  consulting  engineer 
of  the  organization,  retaining  that  posi- 

tion until  the  time  of  his  death. 
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TRADE  NOTES 

General  Electric  Company,  Schenec- 
tady, has  announced  recent  issuance  of 

an  attractive  booklet  entitled  "Switch- 
boards in  Architecture,"  containing 

twenty-two  pages  of  reprints  of  adver- 
tisements and  other  data  of  value  to 

those  planning  installation  of  switch- 
boards in  building  structures. 

Pass  &  Seymour,  Inc.,  Syracuse,  N. 
Y.,  claims  that  by  adding  a  metal  locat- 

ing lug  to  all  P.&S.  porcelain  socket 
bodies,  with  the  single  center  screw,  a 
saving  of  time  for  the  wireman  in  as- 

sembling these  wiring  devices  is  assured. 
The  metal  lug  on  the  body  fits  a  corre- 

sponding depression  in  the  caps  and 
bases  and  indicates  the  position  for  as- 

sembling. They  are  also  exploiting  a 
new  brass  shell  socket  for  gas-filled 
lamps,  known  as  the  P.&S.  super 
standard   key   socket. 
Harvey  Hubbell,  Inc.,  Bridgeport, 

Conn.,  recently  has  brought  out  a  new 
device  which  converts  a  single  conven- 

ience outlet  into  a  duplex.  It  has  the 
advantage  of  being  exceptionally  small 
and  fits  snugly  up  against  the  outlet 
plate. 
Westinghouse  Electric  &  Manufac- 

turing Company  recently  has  developed 
a  new  leakproof  sleeve  bearing  for  elec- 

tric motors,  designed  to  prevent  the 
leakage  of  oil  into  the  windings  or  the 
entrance  of  dust  and  grit  into  the  bear- 

ings. It  is  known  as  the  Sealed-Sleeve 
bearing  and  is  claimed  to  be  so  con- 

structed that  is  is  almost  airtight,  pre- 
venting air  from  getting  in  and  oil  from 

leaking  out. 
General  Engineering  &  Supply  Com- 

pany, New  York  City,  recently  has  is- 
sued Bulletin  Q  48,  describing  the 

"Gesco  Portable,"  its  new  powerful high-frequency  machine. 
The  Okonite  Company,  Passaic,  N.  J., has  announced  the  opening  of  a  sales 

office  in  St.  Louis  at  444  Frisco  Build- 
ing.   It  will  be  in  charge  of  L.  R.  Mann. 

Sangamo  Electric  Company,  Spring- 
field, 111.,  announces  the  development  of 

a  maximum-demand  attachment  for  use 
on  its  horizontal  polyphase  watthour meters. 

P.  A.  Geier  Company,  Cleveland,  re- 
cently has  published  a  new  booklet  en- 
titled "For  Health,  Strength  and Beauty,"  that  contains  much  useful  in- 

formation on  vibratory  massage  and  the 
Royal  electric  vibrator.  The  booklet  is 
offered  to  the  trade  for  free  distribu- tion. 
Wagner  Electric  Company,  St.  Louis, 

has  issued  recently  Bulletin  No.  142,  as 
well  as  Bulletins  63  and  64,  which  are 
small  pocket-size  editions,  entitled 
Ward  Leonard  Vitrohm  Resistor  Units 
and  Motor  Starters  and  Controllers  for 
Alternating    Current. 
Cutler-Hammer  Manufacturing  Com- 

pany, Milwaukee,  has  announced  the 
development  of  a  new  line  of  starters 
for  use  with  Fynn-Weichsel  motors. 

Wheeler  Reflector  Company,  Boston, 
recently  placed  a  new  device  on  the 
electrical  market,  known  as  the  Wheeler 
K-7,  a  non-breakable  porcelain  enam- 

eled steel  reflector  designed  for  use  with 
75,  100  and  150-watt  lamps. 

The  Square  D  Company,  Detroit,  has 
announced  a  new  power  panel  construc- 

tion embodying  several  new  features 
in   panel   board   design. 

Haag  Brothers  Company,  Peoria,  111., 
recently  has  introduced  a  new  washing 

machine  under  the  name  "Vortex," 
which  it  is  offering  to  the  trade  at  a 
list  price  of  $125.  This  machine  has 
many  new  features,  it  is   claimed. 

The  Divine  Electric  Shop,  Sumner, 
Wash.,  was  completely  destroyed  in  a 
recent  fire,  with  a  loss  of  approxi- 

mately $10,000.  Clarence  E.  Divine, 
the  owner,  has  opened  a  new  shop  in 
the  Althen  Block. 

Herman  H.  Sticht  &  Company,  New 

York  City,  have  announced  their  Bul- 
letin No.  135,  "The  '2  in  ,1'  Megohmer," 

descriptive  of  its  instrument  for  resis- 
tance, insulation  or  voltage  measure- ment. 
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"Newt"  Graham,  of  the  Los  Angeles  firm  known 
as  Graham  Reynolds  Electric  Company,  sure 
"socks"  a  mean  "apple"  when  he  gets  on  the 
golf  course.  The  photographer  intended  to  catch 
"Newt"  in  the  middle  of  his  swing  at  the  brand 
new  pellet  he  was  giving  a  personally  conducted 
tour  of  the  Del  Monte  links,  but  due  to  the 

speed  of  the  golfer,  "Newt"  was  almost  through 
with  work  of  getting  distance  and  accuracy 
when  the  shutter  clicked.  Incidentally,  the  drive 

was  a  peach. 

W.  A.  Jones  Foundry  &  Machine 
Company,  Chicago,  announces  that  its 
new  General  Catalog  No.  30  is  now 
ready  for  distribution.  The  catalog  con- 

tains 448  pages  of  data  on  power  trans- 
mission machinery. 

The    Yale    Radio    Electric    Company, 
electric  and  radio  jobbers,  has  moved 
into  its  new  building  at  1111  Wall 
Street,  Los  Angeles.  The  concern  was 
situated  at  4816-18  South  Vermont 
Avenue,  Los  Angeles. 

Hisey-Wolf  Machine  Company,  Cin- 
cinnati, recently  has  reduced  its  price  on 

all  electric  tools. 

Holophane     Glass     Company,     New 
York,  recently  has  developed  a  new 
type  of  reflector,  designed  for  75,100 
and  150-watt  lamps.  It  is  claimed  to 
be  especially  suitable  for  the  illumina- 

tion of  aisles  between  compartments  in 
substations  and  an  admirable  example 
of  how  asymmetric  light  distributions 
may  be  moulded  to  fit  specific  types  of 
interiors  so  as  to  give  the  greatest  pos- 

sible utilization  efficiency  of  the  gen- 
erated light. 

Condit  Electrical  Manufacturing  Com- 
pany, South  Boston,  invites  attention  to 

its  N4  oil  motor  starter  arranged  for 
thermal  cutouts,  described  in  detail  in 
their  recently  issued  industrial  hand- 
book. 

George  A.  Gray  Company,  with  offices 
in  San  Francisco  and  Los  Angeles,  has 
secured  the  agency  for  the  eleven  West- 

ern states  for  the  Appleton  Rubber 
Company,  Franklin,  Mass.,  manufac- 

turers of  the  0.  K.  brand  friction  tape 
and  splicing  compounds. 

Crocker -Wheeler  Company,  Ampere, 
N.  J.,  recently  has  developed  a  new  re- 

mote control  starter  for  squirrel-cage 
induction  motors. 

Appleton  Electric  Company,  Chicago, 

has  opened  a  branch  office  and  ware- 
house at  340  Azusa  Street,  Los  An- 
geles, where  it  states  it  will  carry  a 

complete  stock  of  all  Appleton  electric 
products.  The  office  will  be  in  charge 
of  D.  G.  Welling,  and  W.  S.  Sweet  will 
act  as  his  assistant.  B.  A.  Wagner  of 
the  Electric  Agencies  Company  of  San 
Francisco  will  be  in  charge  of  the  nor- 

thern California  business. 
Brown  Instrument  Company,  Phila- 

delphia, recently  has  issued  catalog  No. 
32,  entitled  "Measuring  CO2  Electric- 

ally." The  catalog  is  well  illustrated 
with  drawings  and  photographs. 
George  W.  Dunham  Corporation, 

Utica,  N.  Y.,  recently  has  placed  a  new 
electric  washer  on  the  market  known  as 
the  Whirldry  Washer,  which  is  of 
the  centrifugal  drying  type.  The  com- 

pany claims  the  tub  has  many  new  and 
advantageous  features. 
Wagner  Electric  Corporation,  St. 

Louis,  recently  has  issued  an  attractive 
illustrated  booklet  depicting  its  newest 
fans  and  their  special  features. 

Curtis  Lighting,  Inc.,  Chicago,  re- 
cently has  prepared  a  new  catalog  cov- 

ering the  latest  designs  in  church  light- 
ing. It  also  shows  new  types  of  office 

fixtures. 
Sundh  Electric  Company,  Inc.,  of 

Newark,  N.  J.,  has  issued  recently  a 
descriptive  bulletin  covering  its  line  of 

equipment.  The  bulletin  is  well  illus- trated with  diagrams  and  drawings. 
Buffalo  Gas  Radiator  Corporation, 

North  Tonawanda,  N.  Y.,  recently  has 
issued  a  new  circular  describing  its 
Niagara  electric  steam  radiators. 

U.  S.  Electrical  Manufacturing  Com- 
pany, San  Francisco  and  Los  Angeles, 

has  announced  a  new  U.  S.  automatic- 
start  motor,  which  is  an  improved  self- 
starting  motor  with  no  moving  parts. 

A  pamphlet  describing  this  motor  con- 
tains photographs  and  diagrams  and 

may  be  had  on  application. 
Fulton  Iron  Works  Company,  St. 

Louis,  has  issued  recently  for  general 
distribution  on  request  the  Fulton- 
Diesel  Bulletin  No.  807  on  the  Diesel 
Engine  in  medium  powered  central 
stations. 

The  Gordon  Radio  &  Electric  Com- 
pany, Seattle,  will  move  to  new  and 

larger  quarters  at  1610  Fourth  Avenue. 
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The  projectors  used  in  this  theatre 
are  all  equipped  with  Rockbestos 
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of  the  projector. 
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Capitol  Theatre, 
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Circulation 

Printed  in  U.S.  A. 

The  P.  a  E.  A. 
Membership  Drive 

7\  MATTER  worthy  of  attention  by  men 

■^^  who  expect  to  attend  the  N.E.L.A.  con- 

vention, is  this:  a  drive  for  additional  mem- 
bership in  the  Pacific  Coast  Electrical  Asso- 

ciation has  just  been  inaugurated.  The  cost 

of  a  Class  "B"  membership,  that  is,  the  type 
of  membership  open  to  employees  of  member 
companies,  is  only  $3  per  year.  The  annual 
proceedings  furnished  free  to  members  is 
worth  more  than  that  alone,  to  say  nothing  of 
the  many  other  considerations  and  privileges 

of  membership.  While  admission  to  the  va- 
rious functions  and  sessions  at  the  Auditorium 

will  not  be  confined  to  members  exclusively,  it 

should  be  pointed  out  that  while  Class  "B" 
membership  costs  but  $3  per  year  a  registra- 

tion fee  of  $5  will  be  charged  to  all  non- 
members.  It  does  not  require  a  Scotch  an- 

cestry to  determine  the  advantages  of  mem- 
bership under  the  conditions  cited  above,  nor 

should  it  require  any  further  comment  to 
emphasize  the  responsibility  of  every  member 
of  the  electrical  industry  on  the  Pacific  Coast, 
especially  in  California,  their  obligation  as 
hosts,  and  the  desirability  of  bringing  about 
a  record  attendance  at  all  convention  meet- 

ings. A  $3  membership  in  the  Pacific  Coast 
Electrical  Association  carries  with  it  member- 

ship in  the  N.E.L.A.  at  no  additional  cost, 
and  with  all  the  rights  and  privileges  in- 

volved in  such  membership.  There  should 
be  at  least  1,000  new  members  between  now 
and  the  first  of  June. 
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The  OriginaJ  Single  Wall 
Non-Metallic  Conduit 

DURADUCT 
has  a  black  dotted  line  on  the  interior  surface. 

Look  for  this  mark  when  you  buy  Loom  so  as 
to  insure  your  getting  genuine  DURADUCT 

with  the  only  real  Roller  -  Bearing  Wireway. 

It  fishes  easy,  cuts  clean,  and  is  a  joy  to  the 
Contractor. 

Tubular  Woven  Fabric  Company 
Pawtucket,  R.  I. 

Pacific  Coast  Representatives 

Allied  Industries,  Inc. 
San  Francisco 
455  Second  St. 

Seattle 
532  First  Ave.  So. 

Los  Angeles 
1256  Factory  Place 

Portland,  Ore. 
53  Fourth  St. 
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EDITORIAL 

Beautification  of  Properties 
as  a  Phase  of  Public  Relations 

A  T  a  recent  meeting  of  a  committee  of  the  North- 
-^*-  west  Electric  Light  and  Power  Association  to 
discuss  public  relations,  the  question  of  the  beautifi- 

cation of  grounds  around  stations  and  structures  was 
brought  up.  All  present  agreed  that  properties 
should  be  kept  clean,  neat,  painted,  and  beautified 
with  grass,  shrubs  and  flowers.  Many  examples  of 
favorable  reactions  by  the  general  public  were  cited 
by  the  committeemen  in  relating  personal  expe- 

riences. Of  these  probably  the  most  spectacular  was 
the  case  of  a  customer  of  the  Pacific  Power  &  Light 
Company  who  bought  a  block  of  stock  largely  be- 

cause he  felt  that  a  company  that  kept  its  buildings 
and  grounds  well  groomed  must  be  a  safe  one  in 
which  to  invest.  The  committee  was  unanimous  in 
approval  of  the  idea,  which  is  not  a  new  one  among 
utility  companies  of  the  West,  and  agreed  that  here, 
where  nature  has  been  generous  as  to  soil  and 
climate,  the  problem  is  neither  difficult  nor  expensive. 

Closely  allied  to  the  specific  subject  of  beautifying 

gi'ounds  is  the  question  as  to- how  far  a  power  com- 
pany should  go  in  capital  expenditure  for  purely 

decorative  features  of  buildings.  It  is  conceivable 
that  in  architectural  embellishment  one  could  go  too 
far.  Obviously  a  power  house  should  not  be  modeled 
after  the  Parthenon  in  marble,  even  though  it  would 
be  infinitely  more  beautiful  than  concrete,  and  per- 

haps outlast  it.  Power  buildings  should  not  look  like 
Greek  temples  nor  yet  like  subtreasuries  of  the 
United  States,  nor,  in  fact,  like  anything  other  than 
what  they  are;  and,  of  course,  since  rates  have  a 
direct  relation  to  investment,  it  is  due  the  payers  of 
the  rates  as  well  as  to  stockholders  not  to  exceed  the 
bounds  of  reason  in   embellishment. 

First  of  all,  the  buildings  should  give  an  impression 
of  permanence  and  solidity.  Then,  in  accordance 
with  their  relation  to  their  surroundings,  they 
should  be  decorated  to  an  extent  that  will  create  a 
favorable  reaction  in  the  minds  of  the  people  who 
see  them.  As  a  case  in  point,  there  is  the  new  sub- 

station of  the  Puget  Sound  Power  &  Light  Com- 
pany to  be  erected  in  a  residence  district  of  Seattle. 

The  architect's  drawing  shows  that  the  building  will 
have  a  proper  appearance  of  solidity  combined  with 
suitable  decoration,  so  that  it  will  be  an  ornament 
to  the  district  in  which  it  is  to  stand.  Inquiry  dis- 

closes that  the  cost  of  this  decoration  will  add  less 
than  5  per  cent  to  the  total  cost  of  the  building, 
which   would   seem   entirely   within   reason.     It   is 

probably  true  that  each  structure  presents  its  own 
problem  in  this  respect,  since  location  has  a  direct 
bearing  on  the  extent  to  which  expenditure  for  or- 

namentation is  warranted,  but  it  would  be  interest- 
ing to  know  if  anyone  has  thought  enough  about  the 

general  subject  to  have  determined  just  what  this 
percentage  ought  to  be. 

The  Industry  Should  Preach  the 
Doctrine  of  Electrical  Safety 

'  I  'HE  necessity  of  selling  journeyman  electricians 
^  and  others  in  the  industry  the  idea  of  the  abso- 

lute safety  of  electricity  for  water  heating  and  other 
heavy-duty  applications  in  the  home  recently  was 
brought  to  the  attention  of  a  member  of  the  electri- 

cal fraternity  in  the  San  Francisco  Bay  district. 
He  had  ordered  an  automatic  electric  water-heater 

installed  by  a  responsible  electrical  contractor.  Re- 
turning home  after  the  installation  had  been  made, 

he  found  that  the  journeyman  who  had  done  the 
work  had  told  his  wife  to  be  very  careful  as  the  au- 

tomatic feature  was  liable  not  to  work  and  the  tank 

might  explode.  He  also  implied  that  electric  thermo- 
stats on  water-heaters  were  not  dependable. 

These  few  remarks  would  have  left  the  average 
housewife  with  a  feeling  of  distrust  about  the  safety 
of  the  device  and  would  have  destroyed  a  great  deal 
of  the  pleasure  to  be  obtained  from  its  use.  This 
would  tend  to  retard  the  greater  use  of  electricity 
in  the  home. 

Electricity  is  the  safest  form  of  light,  heat  and 
power,  and  is  so  regarded  by  the  National  Board  of 
Fire  Underwriters.  A  correctly  made  device,  prop- 

erly installed,  should  be  the  essence  of  safety.  All 
members  of  the  industry  must  be  brought  to  the 
realization  of  this  fact  if  electricity  is  to  be  utilized 
to  the  fullest  extent  in  the  home. 

The  Contractor  Is  the  Outlet 
of  the  Electrical  Reservoir 

THOSE  of  us  who  are  not  so  old  as  to  have  for- 
gotten our  high  school  physics  may  remember 

that,  regardless  of  the  dimensions  of  the  container, 
the  size  of  the  outlet  regulates  the  quantity  of  flow 
therefrom,  other  conditions  being  equal.  A  reservoir 
containing  1,000,000  acre-feet  of  water  will  discharge 
no  more  water  through  a  1-in.  pipe  than  a  reservoir 
containing  1,000  acre-feet,  if  the  head  is  the  same. 

The  electrical  industry  is  in  very  much  the  same 
situation,  for,  regardless  of  the  great  development 

of  power  plants,  the  concentrated  energies  and  man- 
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ufacturing  capacity  of  the  great  electrical  industrial 
concerns  and  so  on  down  to  the  established  channels 
of  distribution,  the  fact  remains  nevertheless  that 
in  many  respects  the  electrical  contractor  is  the  neck 
of  the  bottle,  the  outlet  from  the  great  reservoir.  If 
the  contractor  does  an  adequate  job  of  house-wiring 
that  provides  for  the  maximum  installation  of  appli- 

ances, the  market  for  the  manufacturer's  goods  and 
the  market  for  the  energy  on  sale  by  the  central 
station  is  established.  If,  on  the  other  hand,  the 
contractor  in  his  eagerness  to  get  a  job  tries  to  cut 
and  trim,  leaves  out  this  or  makes  something  else 
smaller,  he  has  helped  to  plug  up  the  neck  of  the 
bottle  through  which  the  flow  should  be  free  and  un- 

interrupted. Is  it  not,  therefore,  incumbent  upon 
the  rest  of  the  industry  to  lend  every  possible  sup- 

port and  assistance  to  the  contractor  in  order  that 
he  may  feel  a  real  sense  of  his  own  responsibilities 
to  the  rest  of  the  industry,  and  that  the  industry  in 
turn  may  realize  its  responsibility  to  the  contractor 
as  well?  The  relationship  is  clear;  the  benefits  of 
this  relationship  are  mutual.  The  sword  is  two- 
edged;  it  cuts  both  ways.  In  fact,  interdependabil- 
ity  nowhere  is  emphasized  more  keenly  than  among 
the  various  branches  of  the  electrical  industry.  Now 
that  we  have  for  the  first  time  a  nucleus  in  the  state- 

wide organization  of  electrical  contractors  in  Cali- 
fornia under  the  auspices  of  the  Electragists  Inter- 

national, it  behooves  all  of  the  rest  of  the  industry 
to  help  in  every  way  possible  in  getting  this 
new  cooperative  enterprise  firmly  and  permanently 
established. 

An  Opportunity  to  Learn 

"What's  the  Matter  with  the  Electric  Truck?" 

TN  a  letter  to  the  editor  of  one  of  our  contempo- 
■'-  raries  a  reader  asks  the  question,  "What's  the 
matter  with  the  electric  truck  ?"  He  answers  his  own 
question  with  the  accusation  that  indifference  and 
lack  of  vision  on  the  part  of  many  of  the  utility  exec- 

utives is  largely  responsible  for  the  slow  progress  to 
date  in  this  important  phase  of  central-station  de- 

velopment. In  the  main  this  criticism  is  a  little  harsh, 
but  there  are  some  sections  of  the  country  where  it 
will  apply. 

There  are  instances  where  sales  departments  are 
working  industriously  to  build  battery-charging  load 
through  cooperation  with  truck  and  battery  manu- 

facturers without  proper  recognition  on  the  part  of 
company  executives.  There  are  other  instances 
where  no  thought  at  all  is  given  to  this  class  of  load. 
And  there  are  some  instances — fortunately  few  in 
number — where  the  electric  truck  is  looked  upon 
with  actual  disapproval. 

So  far  as  the  West  is  concerned,  liittle  has  been 
done  in  the  development  of  the  electric  truck  except 
in  California  and  Colorado.  This  has  been  largely 
due  to  lack  of  information  rather  than  indifference. 
This  situation  promises  to  change  as  the  result  of  a 
decision  to  hold  an  electric  transportation  school  in 
San  Francisco  the  week  prior  to  the  National  Elec- 

tric Light  Association  convention  in  June. 
Arrangements  have  been  made  with  Eastern  truck 

and  battery  manufacturers  and  those  contral  sta- 
tions which  have  had  a  wide  experience  in  the  de- 

velopment of  electric  truck  business  to  send  a  corps 
of  capable  instructors  to  conduct  the  classes. 

The  school  has  been  arranged  for  and  sponsored 
by  the  transportation  bureau  of  the  Pacific  Coast 
Electrical  Association.  This  has  been  done  in  ad- 

dition to  the  preparation  of  an  excellent  report  on 
the  progress  and  possibilities  of  developing  a  bat- 

tery-charging load  in  California. 
It  behooves  central-station  executives  in  every 

section  of  the  West  to  delegate  men  in  their  com- 
mercial department  to  attend  the  school  and  par- 
ticipate in  the  classwork.  They  are  bound  to  bring 

home  a  new  feeling  of  the  importance  and  desira- 
bility of  this  load.  And  in  this  connection  we  might 

recommend  that  the  executives  themselves  would  be 
well  repaid  if  they  would  spare  sufficient  time  to 
attend  the  school. 

Wood  Poles  Store  Bird's 
Winter  Supply  of  Food 

^^/■OODPECKERS,  acorns  and  transmission  line ^^  poles  form  a  bad  combination.  On  another 
page  in  this  issue  appears  an  item  describing  the 
damaging  results  of  the  persistent  and  successful 
efforts  of  this  species  of  bird  in  using  a  wood  pole 
for  the  storage  of  his  winter  food  supply.  On  the 
face  of  it  this  is  an  amusing  incident.  However,  it 
is  proving  to  be  expensive  amusement,  and  as  far 
as  has  been  discovered  to  date  there  seems  to  be 
no  effective  way  successfully  to  combat  this  nui- sance. 

Of  course,  the  first  thought  to  come  to  mind  is 
the  suggestion  that  the  use  of  steel  poles  would 
obviate  the  difficulty.  However,  there  are  economic 
considerations  which  do  not  permit  the  expenditure 
necessary  for  steel  poles,  in  the  minds  of  the  powers 
that  be  in  this  particular  case.  We  are  wondering 
whether  or  not  some  of  the  members  of  the  elec- 

tric-service fraternity  will  have  something  feasible 
to  suggest  other  than  the  extermination  of  the  bird. 

Adequate  Wiring  Standards 
and   the  Red   Seal  Plan 

INTEREST  in  the  so-called  Red  Seal  Plan  is  grow- 
■*-  ing,  the  more  familiar  men  of  the  industry  become 
with  its  possibilities.  In  brief  it  affords  a  means  of 
establishing  adequate  wiring  standards  for  the  home. 
What  is  meant  by  adequate?  The  answer  to  this 
question  is  that  what  may  be  regarded  as  adequate 
in  Iowa  would  be  ridiculously  inadequate  in  Cali- 

fornia by  .reason  of  the  greater  development  of  elec- 
tricity in  that  state.  Adequate  in  a  Calif  ornian  sense 

means  a  system  of  wiring  beginning  with  the  meter 
that  provides  ways  and  means  for  the  ultimate  in- 

stallation and  use  of  every  household  electrical 
appliance.  If  the  industry  can  be  made  to  see  the 
importance  of  this,  a  great  element  of  sales  re- 

sistance toward  the  increased  use  of  household 
appliances  will  be  removed.  When  a  housewife  dis- 

covers that  in  order  to  install  a  range  she  has  not 
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merely  to  purchase  the  range  itself  but  also  to  pro- 
vide a  considerable  sum  of  money  in  addition  for 

alterations  in  the  wiring,  it  is  difficult  indeed  to 
consummate  the  sale.  It  is  gratifying  to  note  the 
strong  tendency  throughout  the  industry  toward  the 
establishment  of  higher  standards  providing  for 
better  service  to  the  user  of  electricity.  Such  moves 
are  thoroughly  constructive  and  should  be  supported 
in  no  half-hearted  manner. 

DISCUSSION 

"Some    Cat    and    Some    Telephone    Pole!" 
Comments  a  Telephone  Company  Reader 

To  the  Editor: 

Sir — I  was  much  interested  in  the  communica- 
tion on  page  197  of  the  March  15  issue  of  the  Jour- 

nal of  Electricity  entitled  "Electro-Thermo  Zoologist 
Required  to  Answer  Questions  Raised  by  Engineer," 
and  particularly  in  the  third  line  of  the  second  para- 

graph of  the  newspaper  item  which  formed  a  part 
of  the  story. 

They  must  run  hog-wild  on  joint  construction 
back  there  in  Knoxville!  In  this  country  it  would 
have  to  be  some  cat  that  could  stand  on  a  telephone 
pole  and  carelessly  move  its  tail  so  as  to  come  in 
contact  with  44,000  volts! 

I  would  like  to  have  added  one  more  question  to 

Mr.  Letson  Balliet's  list  and  ask  why  it  is  every 
newspaperman  refers  to  every  pole  as  a  "telephone 

pole?" Lindsley  W.  Ross, 

The  Pacific  Telephone  and 
Telegraph  Company. 

Portland,  Ore. 
May  1,  1925. 

Lawyers  or  Engineers — Both  Hold 
Executive  Positions 

To  the  Editor: 

Sir:  I  have  read  your  April  1  edition  of  the  Jour- 
nal of  Electricity,  especially  your  second  editorial 

on  page  233,  entitled,  "Specialization  and  the  Execu- 
tives of  the  Future." 

Please  advise  me  regarding  the  following: 
1.  How  many  lawyers  are  paid  subscribers  to  the 

Journal  of  Electricity? 
2.  How  many  engineers  ? 

3.  How  many  legal  firms  or  corporations  adver- 
tise in  the  Journal  of  Electricity? 

4.  How  many  engineering  firms? 
Warren  H.  McBryde, 

Secretary  California  and  Hawaiian 
Sugar  Refining  Corporation 

San  Francisco,  Calif. 
April  6,  1925. 

It's  Not  the  Education  but  the  Man  That 
Makes  a  Good  Executive 

To  the  Editor: 

Sir — Your  editorial  in  the  April  1  issue,  entitled 

"Specialization  and  the  Executive  of  the  Future," 
contains  some  misleading  statments;  statements 
which  may  be  true  but  from  which  wrong  conclus- 

ions are  apt  to  be  drawn. 
When  you  advise  all  college  men  to  study  law 

that  they  may  become  executives,  aren't  you  as- 
suming that  all  men  are  fitted  for  and  enjoy  execu- 

tive work?  Aren't  you  also  assuming  that  this  ex- 
ecutive ability  can  be  educated  into  any  college  man  ? 

I  note  Mr.  Masson's  letter  in  the  May  1  issue  and 
I  will  give  you  another  incident  in  connection  with 
Eugene  Grace  that  may  illustrate  my  idea  that  some 
lawyers  are  executives  not  merely  because  they  are 
lawyers  but  because  they  have  executive  ability.  I 
recently  met  a  man  who  was  a  classmate  of  Eugene 
Grace's.  Both  started  to  work  for  the  Bethlehem 
Steel  Corporation  at  the  same  time  and  in  the  same 
department.  My  acquaintance  is  a  good  engineer 
of  a  certain  type  but  if  you  know  him  you  realize 

why  he  isn't  in  Eugene  Grace's  place.  He  had  the 
same  education  and  start  but  — . 

It  has  been  suggested  that  engineering  courses  be 
divided  along  functional  lines,  research,  design,  su- 

pervision and  management  rather  than  along  the 
lines  of  civil,  electrical,  etc.  If  this  was  done  the  en- 

gineer of  executive  ability  might  have  that  ability 
developed  more  than  at  present.  Now  it  is  unusual 
for  a  student  v/ho  has  executive  ability  and  is  in- 

terested primarily  in  men  to  choose  engineering,  he 
is  more  apt  to  study  law.  For  this  reason  you  do 
find  a  great  number  of  lawyers  in  executive  posi- tions. 

To  any  engineer  who  is  dissatisfied  with  his  pro- 
fession I  would  say  "Go  out  and  tell  your  tale  of  woe 

to  every  lawyer  and  doctor  and  business  man  you 
can  find.  If  you  believe  all  you  are  told  you  will  be 
sure,  when  you  come  back,  that  engineering  is  the 
only  profession  in  the  world  with  all  advantages  and 

no  troubles."  I  believe  that  90  per  cent  of  the 
people  think  that  their  lack  of  progress  is  due  to 
circumstances  outside  themselves.  They  think  that 
were  they  only  in  some  other  profession,  or  location, 
or  time  or  circumstance  they  would  be  world  beaters. 
I  believe  most  men  are  what  they  are  mainly  due  to 
their  own  ability  and  energy  and  that  the  opportuni- 

ties of  life  are  pretty  well  distributed. 
Furthermore  your  editorial  gives  the  impression 

that  the  higher  offices  of  industry  are  closed  to  en- 
gineers. I  haven't  any  data  on  industry  in  general 

but  I  note  that  Julius  Kruttschnitt  states,  in  the  May 

"Mechanical  Engineering,"  that  34  per  cent  of  the 
chairmen  and  19  per  cent  of  the  presidents  of  the 
railroads  of  the  United  States  are  engineers.  Our 
case  is  not  so  hopeless  after  all;  the  engineer  who 
can  not  only  design,  build  and  operate  things  but 
who  can  also  manage  men  and  money  will  find  plenty 
of  opportunity  to  use  that  ability. 

George  L.  Sullivan, 
Santa  Clara,  Calif.,    Dean,  College  of  Engineering, 
May  6,  1925.  University  of  Santa  Clara. 
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A  VIEW  on  the  Port  Marion-Soledad 
■'-^  66-kv.,  twin-circuit  transmission  line 
of  the  Pacific  Gas  and  Electric  Company 
in  the  foothills  near  San  Juan,  Calif. 
The  Aermotor  tower  in  the  foreground  is 
supporting  a  slight  angle  in  the  line  as 
will  be  noted  from  the  position  of  the 
suspension  insulator  strings.  The  strain 
units  enable  the  use  of  a  standard  tower 
without  reduced  clearance.  This  line  is 
the  main  feed  for  Coast  Valleys  Gas  & 
Electric   Company's   distribution   system. 
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Commercial  Possibilities  of 

Color  Flood-Lighting 
By  A.  M.  Frost 

Power    Sales   Manager.    San   Joaquin    Lisht    &    Power    Corporation, 
Fresno,  Calif. 

DEEP-ROOTED  
in 

mankind  is  a  love  of 
light.  It  is  an  instinct 

as  basic  as  life  itself.  It  is 
an  instinct  found  in  the 
lowest  organisms  and  on  up 
to  the  highest.  The  primi- 

tive fisherman  used  a  torch 
to  bring  his  salmon  to  the 
surface  when  he  might 
thrust  his  pronged  spear 
into  its  body;  the  moth 
leaves  its  feeding  ground  to 
flutter  about  the  light;  the 
whole  town  turns  out  to 
witness  a  fire.  Through  all 
the  ages  light  has  been  the 
most  potent  of  all  forces  to 
attract  mankind.  The  ad- 

vertising value  of  light  is 
fundamental — no  argument 
is  necessary  to  establish  it. 

But  it  is  a  tendency  of 
the  civilized  man  soon  to 
tire  of  those  things  he  sees 
frequently.  Something  new 
must  be  presented  or  he 
loses  interest.  Even  light 
loses  it  glamor  unless  new 
schemes  and  effects  are 
evolved.  The  flood  lighting 
of  buildings  is  not  new. 
White  lights  have  been  used 
to  draw  attention  to  the 
architectural  beauty  of 
buildings  for  many  years. 
While  such  lighting  adds  to 
the  civic  beauty  of  a  city 
and  serves  to  impress 
strangers,  it  soon  loses 
much  of  its  novelty  for  the  permanent  resident, 
knov/s  it  is  there  but  pays  little  attention  to  it. 

With  this  thought  in  mind  the  architects  and  il- 
luminating engineers  studied  the  problem  of  flood- 

lighting the  new  million-dollar  home  of  the  San 
Joaquin  Light  &  Power  Corporation  at  Fresno,  Calif., 
to  design  a  system  of  such  beauty  and  variation  as 
to  impress  all  who  may  view  it,  not  only  the  first 
night  it  is  shown  but  on  successive  showings.  The 
advertising  value  of  such  an  installation  was  given 
due  consideration,  first  because  the  building  was  a 
model  of  electrical  convenience,  embracing  faultless 
interior   lighting    and    every    conceivable    electrical 

Color  flood-lighting  is  one  of  the  newest  developments 
in  the  illumination  field.  One  of  the  finest  examples 
of  this  new  art  is  the  San  Joaquin  Power  Building  at 
Fresno,  Calif.  In  this  article  the  author  describes  fhe 
installation  and  points  out  some  of  the  desirabilities 
of  color  flood-lighting  from  the  standpoint  of  building 
owner,  contractor  and  power  company. 

He 

device  from  the  fractional 
horsepower  electrical  towel 
in  all  the  lavatories  to  the 

high-powered  motor  equip- 
ment of  the  latest  model 

gearless  elevator,  vacuum 
blowers,  and  the  150-ton 
ammonia  compressors  of  a 
ventilating  system  which 
maintains  a  uniform  tem- 

perature of  72  deg.  the  year 
around.  And  like  a  label  on 

a  fine  package,  it  was  de- 
cided to  install  a  flood-light- 

ing system  in  keeping  with 
the  model  interior  equip- 

ment; and,  second,  to  de- 
velop a  feeling  of  good  will 

in  the  community  by  a  con- 
tribution to  the  civic  beauty 

of  the  city. 

Casting  about  for  an  in- 
spiration, the  marvelous 

color  effects  designed  by 

D'Arcy  Ryan  for  the  Pana- 
ma Pacific  Exposition  were 

singled  out  as  a  guiae.  To 
reproduce  on  a  commercial 
office  building  the  colored 
lighting  effects  obtained  on 
the  exposition  buildings  was 
the  aim  of  H.  H.  Court- 

right  of  the  Valley  Electri- 
cal Supply  Company  and  his 

illuminating  engineer,  Carl 

F.  Wolff,  but  with  one  im- 
portant deviation  from  the 

methods  employed  by  Ryan. 
The  scheme  must  be  self- 
contained  as  a  part  of  the 

building,  for  no  chance  could  be  taken  to  use  adjacent 
roofs  or  poles  to  support  the  flood-lighting  equip- 

ment. This  is  always  a  gamble  in  a  fast  growing 
city  such  as  Fresno. 

The  architecture  of  the  building  at  once  divided 
the  exterior  into  three  distinct  components  which 
required  their  own  illumination,  as  they  have  dis- 

tinct architectural  detail ;  yet  the  ilumination  at  the 
same  time  must  tie  together  these  components  so  as 
not  to  destroy  the  architectural  balance. 

Properly  speaking,  there  are  four  parts  to  the  ex- 
terior elevation,  but,  as  the  first  or  lowermost  part 

receives  its  illumination  from  the  interior  lighting 
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The  effect  of  fiood-lighting  the  building  with  the  colonnade  and  promenade  lights  o.nly  is  shown  at  the  left.   In  the  cen- 
ter is  a  close-up  of  the  sign  on  the  roof.     How  the  building  would  look  with  no  flood  lighting  can  be  determined  from 

the  view  at  the  right. 

source  through  the  immense  glass  windows  and 
their  transoms,  we  will  give  here  only  details 
of  the  three  upper  components  of  the  flood-lighting 

equipment.  It  is  sufl[icient  to  say  that  the  lobby 
covering  practically  the  whole  of  the  first  floor  is 
illuminated  from  an  indirect  source  which  is  capable 

Details  of  flood-lightmg  equipment  on  San  Joaquin  Power  Building.  At  the  left  are  the  lights  on  the  marquis.  The large  units  are  General  Electric  type  L-15  with  1,000-watt  lamps.  The  small  units,  used  for  color  lighting,  are  250-waT;t 
X-Ray  No.  51  projectors.  The  flood  lights  at  the  base  of  the  colonnade,  shown  in  the  center,  are  250-watt  No  810 projectors.  The  adjustable  flood  lights  on  the  promenade  are  250-watt  X-Rav  No.  51  projectors.  The  same  type  are  set 
m  the  urns  above  the  steam  jets.     The  lights   at  the  four  corners  of  the  building  are  500-watt  X-Ray  No.  60  projectors. 
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of  three  intensity  controls.  In  addition  to  this  in- 
tense, yet  soft,  illumination,  there  are  installed 

varied  colored  window  projectors,  two  to  each  win- 
dow, which  permit  the  display  on  the  lobby  floor  im- 

mediately in  front  of  these  windows  to  be  set  in 
sharp  contrast  to  the  general  atmosphere  of  the 
lobby. 

The  effects  are  obtained  by  three  banks  of  con- 
cealed flood-lights,  the  first  consisting  of  84  pro- 
jectors mounted  on  the  roof  of  the  marquis  above  the 

first  floor.  Another  row  of  112  pi'ojectors,  lighting 
the  colonnade,  is  buried  in  the  terra  cotta  on  the 
cornice  projection  on  the  eighth-floor  line,  while  a 
third  bank  of  21  projectors  on  the  tenth-floor  line 
lights  the  promenade.  Spot  lights  on  the  lower  cor- 

ners of  the  roof  gables  bring  out  the  roof  lines  and 
accentuate  the  radio  towers.  Lamps  at  the  base  of 
the  towers  produce  a  silhouette  effect  of  the  steel 
framework.  No  bare  lamps  are  used  except  those 
in  the  sign. 

The  eight-foot  electric  sign  heralding  "San  Joa- 
quin Power"  extends  60  ft.  along  the  crown  of  the 

roof.  It  is  equipped  with  a  flasher  by  means  of 
which  the  entire  sign  may  be  flashed  on  and  off  or 
the  name  spelled  out  letter  by  letter. 

The  result  is  an  achievement  in  illumination. 

Imagine  a  cream-tinted  terra  cotta  and  pressed  brick 
facade,  90  ft.  high,  all  bathed  in  a  soft  magenta  or 
ruby  light  seeming  to  come  from  nowhere  yet  paint- 

ing every  brick  and  ornate  projection  with  varying 
tints  and  shades  of  this  dominant  warm  color.  Then 
picture  a  mauve  or  purple  band,  with  flecks  of  emer- 

ald green,  reflected  from  a  Corinthian  colonnade  ex- 
tending another  30  ft.  above  the  base  of  ruby  tints. 

And  above,  a  narrow  band  of  emerald  broken  by  a 
row  of  21  flaming  urns,  the  flame-colored  light  con- 

stantly in  motion.  Only  a  Maxfield  Parrish  could 
paint  such  a  picture ;  only  in  the  wonderful  childhood 
dreams  of  fairyland  could  such  a  scene  be  brought 
before  the  mind.  Yet  this  picture  is  painted  nightly 
for  the  pleasure  of  Fresno,  its  residents  and  visitors. 

While  48  such  color  schemes  have  been  worked  out, 
the  possibilities  of  the  installation  are  such  that  the 
number  of  displays  may  reach  several  hundred  be- 

fore it  can  be  said  that  all  have  been  shown.  And 
therein  lies  the  most  notable  feature  of  the  San  Joa- 

quin Power  Building  flood-light  scheme.  The  con- 
stant changing  of  the  color  effects  draws  residents 

to  within  a  block  or  so  of  the  building  as  each  new 
combination  is  played.  No  visit  down  town  during 
the  evening  is  complete  until  the  family  has  seen  the 
new  dress  San  Joaquin  Power  is  wearing  tonight. 
Ministers  have  commended  the  beauty  of  the  build- 

ing from  the  pulpit ;  the  luncheon  speaker  in  praising 
the  city  never  fails  to  mention  the  San  Joaquin 
Power  Building.  It  has  become  a  source  of  pride  to 

the  city  to  have  "the  most  beautifully  illuminated 
building  in  the  world." 
What  does  it  cost?  Considering  the  advertising 

value  and  good  will  developed  not  only  for  the  power 
company  but  to  the  City  of  Fresno  as  well  the  cost 
is  astonishingly  small.  The  48  effects  that  have  been 
worked  out  vary  from  $3.76  for  three  hours  to  $9.36 
for  the  same  period.    This  includes  steam  used  in  the 

urns  in  the  most  elaborate  scheme,  while  the  stand- 
ard commercial  rate  is  used  for  computing  the 

current  consumed. 

The  flood-lighting  load  is  not  heavy,  the  total  for 
the  San  Joaquin  Power  Building  being  56  kw.  Al- 

though it  may  come  on  during  the  peak  period,  it  is  a 
high-revenue  load  and  as  such  is  desirable  to  the 
power  company. 

San  Joaquin  Power  has  struck  a  new  note  in  the 
use  of  electric  lights  for  commercial  flood-lighting. 
It  has  commanded  the  admiration  of  building  owners 
throughout  the  West,  while  requests  for  details  have 
come  from  all  parts  of  the  world. 

Cross  section  of  the  San  Joaquin  Power  Building  show- 
ing the  number  and  location  of  flood  lights. 
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Annealing  Glass  with  the 
Electric  Lehr 

c 
By  Kenneth  M.  Henry 

Chief    Chemist,    Illinois    Pacific    Glass    Company,    San    Francisco 
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0: '  LOSE  control  of  tem- 
perature within  very 

narrow  limits  through 
the  annealing  cycle  of  the 
glassware,  together  with  a 
better  quality  of  output,  are 
the  outstanding  results  of 
the  application  of  electric 
heat  to  glass  lehrs  by  the 
Illinois  Pacific  Glass  Com- 

pany at  San,  Francisco. 
Early  in  1920  we  became 

dissatisfied  with  the  best 
results  obtainable  in  anneal- 

ing glass,  and  our  technical 
staff  undertook  the  com- 

plete investigation  of  exist- 
ing methods  in  order  to  find 

means  for  improvement.  In- 
quiry disclosed  that  local 

annealing  conditions  were 
no  worse  than,  and  not  very 
different  from,  those  of  most  plants  throughout  the 
industry.  Annealing  furnaces,  or  lehrs,  were  of  all 
sorts  of  designs,  but  as  the  underlying  principle  em- 

ployed in  all  was  the  same,  it  was  evident  that  the 
faulty  results  were  due  to  that  principle  rather  than 
to  the  apparatus  used  to  apply  it. 

Next  it  was  noted  with  interest  that  the  develop- 
ment of  annealing  practice  had  been  the  development 

of  the  lehr  and  no  serious  thought  had  been  given 
apparently  to  evolve  a  theory  of  the  process  and 
thus  to  improve  and  perfect  the  process  itself.  Manu- 

facturers of  glassware  had  inherited  the  idea  that 
their  ware  had  to  be  placed  in  an  oven  for  annealing, 

or  "tempering,"  and  when  the  demands  of  increased 
production  had  to  be  met,  they  placed  moving  floors 
in  their  ovens  to  accommodate  the  output  of  auto- 

matic blowing  machines.  This  increased  capacity 
was  accomplished  with  varying  degrees  of  adroitness, 
but  there  was  no  evidence  of  any  attempt  to  find  out 
the  exact  treatment  the  glass  required  and  to  secure 
the  application  of  that  treatment. 

Accordingly  it  was  decided  to  attack  the  problem 
in  the  laboratory,  and  because  glass  bottles  were 
the  subjects  in  hand,  to  find  out  what  a  bottle  re- 

quired in  order  to  be  annealed  properly.  Without 
theoretical  digression,  it  should  be  explained  here 
that  a  bottle  with  its  mutiplicity  of  curves  and 
angles,  and  its  variety  of  thicknesses,  presents  a 
much  more  difficult  problem  than  the  slab  or  sheet 

of  glass.  Nevertheless,  after  successive  month's  of continuous  work,  it  was  learned  that  all  of  the 
supposed  vagaries  of  glassware  were  obedient  to 

NE  of  the  latest  applications  of 
electric  heat  is  in  the  annealing  of 

glass.  After  five  years  of  experimenta- 
tion the  Illinois  Pacific  Glass  Company 

has  developed  equipment  which  has 
many  advantages  over  the  older  types 

of  oil-fired  lehrs.  Chief  among  the  ad- 
vantages for  which  electricity  is  solely 

responsible  is  the  close  control  of  tem- 
perature within  very  narrow  limits  and 

a  better  quality  of  output.  From  the 

standpoint  of  the  central  station  this 

new  type  of  load  is  extremely  desirable 
because  it  has  a  24-hour  demand. 
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fixed  laws  and  an  entirely 
new  method  of  annealing 
was  evolved.  This  process, 

now  covered  by  basic  pat- 
ents, has  placed  annealing 

on  a  truly  scientific  basis, 
and  has  eliminated  the 
"hit-and-miss"  operations 
of  former  methods. 

The  success  of  the  new 
process  is  due  to  the  close 
control  of  the  temperature 
which  is  affected.  As  soon 
as  it  was  discovered  how 

glass  becomes  uniformly  an- 
nealed, it  was  evident  that 

it  would  never  be  feasible  to 
secure  results  by  merely 

applying  heat,  however 
carefully  measured  and 
controlled,  at  one  point  in 
the  annealing  course  and 

then  leaving  to  chance  and  varying  conditions  the 
further  oscillations  of  the  temperature  back  to 
ordinary  level.  The  laboratory  work  proved  conclu- 

sively that  true  annealing  only  results  from  follow- 
ing a  time-temperature  curve  that  has  been  de- 

termined scientifically.  The  next  step — to  determine 
how  wide  a  divergence  might  be  made  from  this 
curve  without  harmful  results — disclosed  that  the 
glass  would  not  tolerate  a  departure  of  more  than  5 
deg.  F.  To  maintain  such  a  curve  in  laboratory  ap- 

paratus is  not  difficult,  but  to  reproduce  the  same 
conditions  on  a  commercial  scale  and  in  a  reliable 
and  constant  manner  is  quite  another  matter.  In 
other  words,  the  laboratory  furnished  the  correct 
annealing  principle,  but  it  still  remained  to  secure  a 
lehr  that  would  apply  this  principle  to  practice. 

In  working  out  the  practical  problem,  it  was  self- 
evident  that  no  sustained  curve  could  be  secured  in 

any  apparatus  that  only  generated  heat  at  one  fixed 
place.  It  was  equally  apparent  that  the  heat  supply 
would  have  to  be  cut  off  and  renewed  at  frequent 
intervals  in  order  to  maintain  it  at  constant  levels 
everywhere.  The  answer  therefore  was  that  there 
must  be  automatic  control  operated  by  the  tempera- 

tures themselves,  and  this  narrowed  the  choice  down 
to  electricity  as  the  source  of  heat  energy. 

At  first  the  high  cost  of  electricity  as  a  heating 
agency  made  its  use  seem  prohibitive.  Nevertheless 
it  was  decided  to  design  and  build  an  experimental 
electric  lehr,  and  in  cooperation  with  the  engineers 

of  the  General  Electric  Company  this  was  accom- 
plished in  1921.    Like  all  wise  experiments  this  was 
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The  front  of  a  battery  of  three  electric  lehrs  showing  the  compressed   air   operated    doors   through   which    a   workman 
passes  the  hot  bottles.     On  the  side  of  the  first  lehr  may  be  seen  some  of  the  wires  leading  to  the  heating  elements. 

a  modest  one  although  large  enough  to  give  com- 
mercial results.  This  first  lehr  has  a  continously 

moving  conveyor  5  ft.  wide  and  50  ft.  long ;  this  was 
furnished  by  Stephens-Adamson  Company.  The 
nichrome  heating  units  have  a  connected  load  of  160 
kw.  The  power  is  supplied  at  220  volts,  single  phase, 
60  cycles.  The  lehr  is  divided,  by  imaginary  lines, 
into  three  parts — heating,  annealing,  and  cooling. 
The  electric  units  are  so  distributed  on  the  sides  and 
top  of  the  lehr  in  these  three  departments  that  they 
maintain  constantly  and  unvaryingly  the  tempera- 

ture curve  mapped  out  in  the  laboratory.  The  con- 
veyor, returning  from  the  cold  end  of  the  lehr,  is 

preheated  on  the  return  by  a  special  set  of  heating 
elements.  The  lehr  is  insulated  adequately  with 
carfully  laid  Sil-o-cel  brick.  The  heat  control  is 
maintained  automatically  within  5  deg.  by  Leads  & 
Northrup  controlling  potentiometers  that  make  and 
break  the  corresponding  contacts  on  the  switchboard. 

As  far  as  annealing  was  concerned  the  first  lehr 
was  a  complete  success  from  the  very  outset.  The 
automatic  regulators  functioned  as  planned  and  kept 
the  temperatures  well  within  the  limits  laid  down. 
Nothing  was  left  to  be  desired  in  the  maintenance 
of  the  curve  on  which  the  annealing  depended.  The 
consumption  of  electric  power,  while  not  prohibitive, 
was  in  excess  of  the  limit  desired  for  the  economic 
success  of  the  new  process.  But  this  has  yielded  to 
new  studies,  and  without  any  alteration  of  the  pro- 

cess or  of  its  established  time-temperature  curves, 
the  electric  lehr  now  has  been  placed  on  an  even  keel 
with  others  in  the  matter  of  economy  of  operation. 

Thus  the  experimental  lehr  wasja  true  success  and 
by  means  of  the  knowledge  gained  from  it  a  larger 
lehr  was  designed.    This  second  lehr  is  8  ft.  in  width 

and  55  ft.  long  with  a  heating  space  25  ft.  in  length ; 
subsequent  lehrs  are  9  ft.  by  60  ft.,  which  has  been 
found  to  be  a  more  satisfactory  size.  The  conveyor 
belt  is  made  up  of  special  patented  pans  which  cut 
off  all  stray  currents  of  air.  Its  automatic  doors  con- 

fine the  heat  at  all  times  that  glassware  is  not 
actually  passing  into  it.  The  doors  open  by  com- 

pressed air  and  operate  with  a  foot-control  button; 
as  soon  as  the  operator  removes  his  foot  they  close 
automatically.  The  total  connected  load  in  each  lehr 
is  300  kw.  with  a  usual  operating  load  of  80 
kw.  The  lehrs  are  in  continuous  operation  24 
hr.  every  day  in  the  year.     Current  is  supplied  at 
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The  front  of  the  control  board  for  the  electric  lehrs.     Heat 
control  is  automatic  within  5  deg.  through  the  use  of  Leads 

&  Northrop  controlling  potentiometers. 
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The  rear  of  the  control  board  showing  the  heavy  bus  con- 
struction and  the  individual  meters  on  each  lehr. 

220  volts,  3  phase,  60  cycles.  The  load  varies  with 
the  amount  of  glass  in  the  lehr.  The  current  main- 

tains the  proper  temperature  cycle  and  supplies  the 
radiation  losses.  All  of  the  apparatus  is  completely 
automatic  in  its  operation.  Individual  meters  have 
been  placed  on  each  heating  unit  so  that  it  is  possible 
to  tell  if  everything  has  been  working  satisfactorily 
over  a  given  period ;  and  if  not,  to  estimate  how  long 
the  particular  unit  has  been  out  of  operation.  One 
of  the  advantages  of  electric  heating  is  the  fact  that 
bottles  come  from  the  lehr  sterilized. 

Previously  it  was  necessary  to  leave  bottles  in  a 
lehr  from  4  to  10  hr.  while  with  the  electric  lehrs 

this  time  has  been  reduced  to  one  hour  and  thirty- 
five  minutes.  The  first  lehr  now  has  five  successors, 
each  of  which  is  doing  its  work,  comfortably,  per- 

fectly and  as  cheaply  as  the  old  lehrs  which  it  has 
displaced.  The  demand  for  the  very  superior  ware 
from  these  lehrs  has  been  so  insistent  that  it  has 
been  embarrassing  to  complete  the  change  of  lehrs 
as  leisurely  as  we  had  planned.  In  fact,  we  have 
been  compelled  to  put  the  electric  lehrs  into  place 
and  into  operation  as  rapidly  as  the  shut-down  of 
glass  furnaces  would  permit,  and  in  a  short  time 
this  factory  will  be  annealling  its  entire  output  in 
the  new  way. 

Three  lehrs  are  grouped  together  in  a  bank  which 
is  complete  in  itself,  each  bank  having  its  own. trans- 

formers. At  present  one  bank  is  complete  and  two 
more  are  in  the  course  of  construction. 

Incidentally  it  may  be  added  that  the  maintenance 
of  the  new  lehrs  is  so  low  in  cost  as  to  be  negligible. 
The  first  experimental  lehr  has  cost  for  upkeep  during 
the  three  and  one-half  years  of  its  operation  a  total 
of  $25  and  is  today  in  as  good  condition  as  when  in- 

stalled. The  other  lehrs  have  cost  nothing  over  an 
operating  period  varying  from  two  years  to  a  month. 

Two  equipments  recently  have  been  purchased  by 
the  company  for  use  in  its  Alton,  111.,  plant  which 
will  have  a  connected  load  of  470  kw.  each. 

The  writer  is  indebted  to  P.  D.  Burtt,  superin- 
tendent and  engineer,  and  George  W.  Fiske,  chief 

electrician  of  the  Illinois  Pacific  Glass  Company,  for 
their  cooperation  in  the  erection  of  the  lehrs. 

The  back  of  one  of  the  electric  lehrs  showing  annealed  bottles  emerging  ready  for  packing.     The  electrically  driven  con- 
veyor travels  at  a  speed  of  6  in.   a  minute.    In   other  types  of  lehrs  it  was  necessary  to  wash  all  bottles  after  annealing. 
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Utilization  of  Electricity  in  the 
Salt  Creek  Oil  Fields 

By  Chauncey  H.  Vivian 
Boulder,   Colo. 

A25,000-kw.  generating  plant  recently  has  been 
put  in  commission  by  the  Midwest  Refining 
Company  in  its  operations  in  the  Salt  Creek 

oil  field  near  Casper,  Wyo.  The  transition  from  steam 
and  gasoline  power  is  now  under  way  at  the  indi- 

vidual wells,  and  within  the  next  few  months  the 
operations  will  be  electrified  completely. 

The  plant  is  unique  in  several  respects.  Chief 
among  these  is  its  use  of  natural  gas  for  fuel.  This 
is  derived  as  a  waste  product  from  the  gasoline- 
extraction  plant.  The  gas  is  produced  from  the 

company's  own  wells.  Because  of  the  recovery  of 
its  gasoline  content  and  the  further  fact  that  the 
government  requires  no  payment  of  royalty  upon  it, 
a  remarkably  cheap  fuel  is  obtained. 

Another  unusual  feature  is  the  use  of  artesian 
water  for  both  condensation  and  boiler  purposes. 
This  is  secured  from  a  well  which  was  drilled  at 
Tisdale  a  few  miles  away  in  prospecting  for  oil  in 
1917.  This  water  is  delivered  through  a  pipe  hne 
laid  and  operated  by  a  private  company. 

The  plant  is  situated  at  the  north  end  of  the  field, 
approximately  30  miles  north  of  Casper.  It  is 
housed  in  a  fireproof  structural  steel  and  concrete 
building  150  ft.  long,  117  ft.  wide  and  averaging 
50  ft.  in  height.  Four  96-in.  steel  stacks  rise  60  ft. 
above  the  roof.  Adequate  lighting  facilities  are  pro- 

vided, the  installation  of  window  panes  being  5,400. 

Four  steel-encased,  1,300-hp.  boilers  of  water-tube 
type  comprise  the  steam  plant.  They  are  designed 
to  deliver  from  200  to  300  per  cent  rating.  Each  is 
17  by  18  ft.  in  area  and  41  ft.  high.  They  operate 
at  275  lb.  pressure.  Induced-draft  fans  are  installed 
in  the  stacks  to  draw  off  the  waste  gases. 

The  flame  is  applied  in  the  boilers  through  cross- 
type  burners  consisting  of  110  to  each  boiler.  To 
care  for  emergency  needs  there  also  has  been  in- 

stalled a  fuel  oil  burner  system  in  the  boilers.  From 
the  boilers  the  steam  passes  through  superheaters 
-and  is  delivered  to  the  turbines  through  18-in.  pipes. 

Two  units  of  12,500  kw.  each  have  been  installed 
in  the  generating  room.  To  each  is  connected  a 
16,000-sq.  ft.  condenser.  Air  for  cooling  the  gen- 

erators is  drawn  from  outside  through  a  tunnel  and 
is  filtered  to  remove  dust.  A  500-kw.  house  turbine 
is  present  as  emergency  equipment  to  drive  the  aux- 

iliaries in  case  of  outages. 
Two  steam  circulating  pumps  of  18,000  gal.  per 

min.  capacity  furnish  the  circulating  water  to  the 
condensers.  They  are  driven  by  400-hp.  motors.  Two 
boiler  feed  pumps  of  400  gal.  per  min.  capacity  oper- 

ate at  350-lb.  pressure.  One  is  driven  by  a  450-hp. 
motor  and  the  second  by  a  150-hp.  steam  turbine. 
Three  house  service  pumps,  driven  by  50-hp.  motors 

are  installed  to  furnish  water  to  all  parts  of  the 
building.    Each  has  a  capacity  of  500  gal.  per  min. 
Two  evaporating  systems  for  supplying  distilled 

boiler  feed  water  are  present.  The  water  also 
passes  through  a  deaerator  to  remove  gases  which 

might  afi'ect  piping.  Each  electrical  unit  functions 
separately,  control  being  provided  through  a  central 
switchboard.  A  40-ton  traveling  crane  is  provided 
overhead  and  a  10-ton  auxiliary  hoist  is  provided  for 
handling  small  loads. 

Power  leaves  the  plant  through  four  33,000-volt 
lines  extending  to  six  main  substations,  of  which 
tliree  are  located  on  each  side  of  Salt  Creek  field. 

There  it  is  stepped  down  to  4,000  volts,  while  it  is  re- 
duced to  440  volts  at  substations  provided  for  the 

individual  leases  where  the  power  is  used. 
Originally  it  was  planned  to  impound  flood  v/aters 

of  Salt  Creek  to  provide  condensation  water,  there 

Exterior  of  the  new  25,000-kw.  steam   plant   of  the   Midwest 
Refining  Company  in  the  Salt  Creek  oil  fields  of  Wyoming. 
Energy  is  used  exclusively  for  the  operation  of  the  oil  fields 

belonging  to  the  company. 

being  no  stream  of  regular  flow  in  the  region  and 
no  lake  of  sufficient  size  to  answer  the  demands.  To 
create  a  reservoir,  a  dam  960  ft.  long,  47  ft.  high  and 
12  ft.  wide  at  the  top  was  constructed.  It  has  a 
concrete  core  and  contains  2,000  ft.  of  drain  tile.  A 
tunnel  7  ft.  high,  6  ft.  wide  and  400  ft.  long  extends 
through  the  dam,  fitted  with  high  pressure  gates  to 
regulate  the  flow  of  water.  Water  going  through 
the  condensers  is  screened  by  stationary  and  travel- 

ing screens. 
This  reservoir  was  planned  for  an  area  of  22  acres 

and  a  capacity  of  21,000,000  bbls.  Flood  waters  with 
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which  it  initially  was  filled  brought  down  consider- 
able silt  and  debris  which  reduced  the  impounding 

capacity  to  some  extent. 
The  transmission  line  utilizes  6,000  cedar  posts. 

Two  of  the  33,000-volt  lines  form  a  loop  about  the 
field,  following  section  lines.  A  third  extends  south- 

ward to  Teapot  Dome  adjoining  the  Salt  Creek  field. 
The  electrification  of  Salt  Creek  field  comprises 

one  of  the  largest  industrial  generation  projects  in 
the  country.  Investigation  looking  toward  the 
change  was  started  in  1921.  A  report  was  compiled 

by  F.  0.  Prior  of  the  company's  engineering  staff, 
working  under  the  direction  of  A.  W.  Peake,  chief 
engineer,  who  had  charge  of  the  construction. 

After  years  of  operation  of  the  wells  the  gas  pres- 
sure which  at  first  forced  the  oil  to  the  top  of  the 

ground  in  the  form  of  gushers  was  reduced  to  such 
point  that  many  of  the  older  wells  had  to  be  placed 
on  pump.  Individual  pumping  units  were  installed 
at  each  well,  being  powered  by  gasoline  or  steam  en- 

gines. A  number  of  these  were  replaced  with  motors 
driven  by  power  generated  at  the  gasoline-extraction 
plant  and  careful  costs  kept  over  a  period  of  months. 
These  observations  convinced  the  company  of  the 
utility  of  electrifying  the  entire  field,  and  plans  for 
the  construction  of  the  plant  were  then  formulated. 

In  addition  to  the  pumping  operations,  new  wells 
also  will  be  drilled  by  electric  power,  and  the  saving 
in  this  work  will  be  great. 

Up  to  the  present  time  practically  all  of  the  pro- 
duction of  the  field  has  come  from  the  first  and  sec- 

ond Wall  Creek  sands,  which  blanket  an  area  of  ap- 
proximately 20,000  acres.  Approximately  1,250  wells 

have  been  drilled  to  the  first  sand  and  all  but  130  of 
them  extend  to  the  second  sand. 

Figuring  20  wells  to  the  q,uarter  section  to  raise 

the  oil  content,  it  will  require  2,500  wells  to  "drill 
up"  the  field.  Some  operators  contend,  however, 
that  as  future  years  bring  a  greater  scarcity  of  oil 
and  a  higher  price,  it  will  be  economically  profitable 
to  drill  as  many  as  36  wells  to  the  quarter-section, 
which  would  bring  the  totfiSwellg  to  approximately 
4,500.  .;■ 

Recent  deep  drilling  operations  have  revealed  the 
presence  of  oil  in  deeper  sands,  and  it  is  probable 
that  before  the  field  is  abandoned  practically  all  of 
the  existing  and  future  wells  will  be  extended  to 
lower  strata.  All  of  these  then  will  reach  the  stage 
where  they  will  ha>-j  to  be  placed  on  pump  to  insure 
yield.  It  may  t^^adily  be  seen  that  the  load  on  the 
plant  will  ir-orease  constantly  and  that  it  ultimately 
will  reach  a  point  where  the  present  generating 
power  will  be  insufficient.  Foreseeing  such  a  condi- 

tion, the  plant  has  been  constructed  with  a  view  to 
economically  adding  one  or  more  units. 

The  vast  amount  of  electrical  equipment  that  will 
be  required  as  development  of  the  field  progresses 
can  be  gleaned  from  the  statement  that  each  well 
will  require  an  individual  motor  with  connections. 
Thesfe  motors  for  pumping  purposes  vary  from  5  to 
75  hp. 

The  plant  was  placed  in  operation  early  in  January, 
1925,  and  connections  with  the  various  wells  have 
been  made  as  fast  -as  possible  since  that  time.  On Jr.n.  15  there  were  215  wells  in  the  field  that  had 

ceased  flowing.  It  is  estimated,  however,  that  when 
all  are  placed  on  pump  they  will  yield  from  10,000  to 
15,000  bbl.  of  oil  a  day,  which  will  gradually  decline 
over  a  period  of  years. 

No  doubt  many  readers  are  wondering  in  their 
own  minds  why  such  a  heavy  investment  was  made 
in  a  steam-electric  central  station  which  in  turn 
calls  for  an  additional  expenditure  in  electrical 
equipment  for  well  installations,  substations  and 
transmission  lines.  This  question  can  be  answered 
by  stating  that  the  application  of  electricity  for 
pumping  and  drilling  purposes  in  oil  fields  has  proved 
a  decided  success  in  the  California  and  Mid-Continent 

fields.  Statistics  from  several  diff'erent  oil  com- 
panies operating  in  these  territories  prove  beyond  a 

doubt  that  electric  power  applied  with  good  judg- 
ment has  proved  more  economical  than  either  gas  or 

steam  engines. 
Preliminary  investigations  of  engineers  indicated 

that  the  cost  of  electrical  installations  at  the  wells 
would  average  20  per  cent  less  than  any  other  power 
system,  while  the  operating  cost  was  computed  to  be 
40  per  cent  less.  A  great  amount  is  saved  in  labor, 
engineers  and  firemen  being  dispensed  with  at  pump- 

ing wells  under  electrification. 
From  a  safety  standpoint  it  also  was  estimated 

that  the  electrification  would  pay.  Electric  lighting 
of  rigs  is  expected  to  reduce  the  number  of  acci- 

dents in  night  drilling,  while  the  danger  of  explos- 
ions in  gassy  areas  also  has  been  lessened  greatly. 

Salt  Creek  is  the  only  field  in  the  Rocky  Mountain 
region  operating  wholly  by  electricity,  although  in- 

stallations in  other  fields  of  the  country  have  shown 
that  the  method  is  entirely  satisfactory  in  every way. 

The  power  will  be  used  by  the  Midwest  company 
exclusively.  This  use  will  extend  to  its  operations 
of  a  number  of  leases  held  by  subsidiary  or  allied 
companies. 

The  cost  of  the  plant  and  transmission  line  was 
approximately  $2,500,000.  C.  S.  Saunders  was  super- 

intendent in  charge  of  construction,  and  W.  R. 
Finney  is  in  charge  of  the  operation  of  the  plant. 

Interior  of  the  turbine  room  in  the  new  steam  plant  of  the 
Midwest  Refining  Company  showing  the  two  12,500-kw.  units. 
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Is  the  Electric  Air -Heating 
JLoad  Desirable? 

By"  George  W.  Barker 
Allied  Industries,  Inc.,  San  PYancisco 

ELECTRIC  air  heating
 

for  a  long  time  has 
been  a  bone  of  conten- 

tion among  central-station 
executives.  Those  who,  for 
various  reasons,  favored  an 
increase  in  this  class  of 
business  argued  strenuously 

in  its  behalf.  Others,  op- 
posed to  the  heating  load, 

perhaps  for  reasons  of  ex- 
pediency, have  labored  just 

as  assiduously  although 

possibly  not  as  openly  to 
forestall  its  increase.  In 
either  case  it  has  been  woe- 

fully true,  as  a  general 
proposition,  that  argument 
has  been  based  on  nothing 
more  substantial  than  individual  conviction.  The 
real  merits  of  the  case  have  not  been  investigated 
with  sufficient  care,  and  fact  has  been  supplanted 
by  fancy. 

It  is  probably  indisputable  that  electric  heating  of 
homes  and  offices  has  reached  a  higher  state  of  de- 

velopment on  the  Pacific  Coast  than  anywhere  else 
in  the  United  States,  or,  perhaps,  in  the  world.  It  is 
certain  that  electric  heating  is  applied  more  broadly 
in  that  territory  than  elsewhere,  and  this  statement 

is  made  despite  the  recent  rapid  increase  in  this  ap- 
plication in  Florida  and  certain  other  Gulf  sections. 

The  reasons  for  this  extensive  development  in  the 
far  West  are  not  difficult  to  find.  Climatic  conditions 
prevailing  west  of  the  Rockies,  influenced  by  the 
warm  Japan  current,  show  few  instances  of  great 

temperature  extremes.  Therefore,  the  range  of  dif- 
ference between  outside  and  inside  temperature 

is  very  limited,  and  the  heating  problem  becomes 
thereby  materially  simplified.  A  second  and  highly 

important  factor  is  the  extensive  hydroelectric  de- 
velopment found  in  that  section.  It,  is  a  known  mat- 

ter of  fact  that  some  Western  power  companies  have 

100  per  cent  hydro  development,  and  the  usual  ratio 
of  hydro  to  steam  is  very  high.  These  extensive 
hydro  properties  frequently  have  made  possible 
energy  generation  at  extremely  favorable  costs,  these 

costs  having  been  stated  to  be  as  low  in  some  in- 
stances as  four-tenths  of  a  cent  per  kw-hr.  at  the 

power  house  bus  bars.  Transmission  costs  of  course 
have  had  their  efl'ect  on  total  energy  costs,  but 
the  net  delivered  cost  of  electricity  has  remained 
favorable. 

A  third  factor  of  importance  has  been  the  fact  that 

many  Western  power  companies  have  had  to  pioneer 
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T^LECTRIC  heating  of  homes  and 
-*-^  offices  has  been  a  controversial 

subject  for  many  years.  Many  reports 
and  studies  have  been  made  both  on  its 

desirability  and  its  disadvantages.  How- 
ever, there  are  certain  sections  of  the 

country,  especially  in  the  far  West  and 

in  the  South,  where  electric  air  heating 
is  feasible  and  at  the  same  time  attrac- 

tive from  a  central-station  standpoint. 
In  this  article  the  author  discusses  some 

of  the  most  debated  phases  of  the  subject. 
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a  virgin  field  not  densely 
populated  and  have  been 
forced  to  advanced  methods 

of  load-building  to  compen- 
sate in  part  for  the  heavy 

capital  investment  required 
for  economic  and  economical 

capacity  development. 
The  net  result  of  all  of 

these  conditions  has  been  a 
generally  not  unfavorable 
attitude  among  Western 

power  companies  —  expect 
in  certain  dual  utility  in- 

stances —  with  regard  to 
electric  heating,  and  a  load 
has  been  developed  that  on 
careful  analysis  has  pro- 

duced much  interesting  in- 
formation for  central-station  executives.  The  expe- 

rience of  Western  power  companies,  therefore,  should 
be  of  interest  and  value  to  all  officials  concerned 
with  electric  load-building. 

A  recent  article  in  the  National  Electric  Light  As- 
sociation Bulletin  (April,  1925,  p.  229)  reads  in  part 

as  follows :  "Probably  many  of  us  know  of  the  study 
and  investigation  into  the  commercial  possibilities 
of  electric  house  heating,  conducted  recently  by  the 
Smithsonian  Institution  at  Washington.  Their 
summary  of  the  situation  was  crystallized  in  the 

opinion  that  'electric  heating  of  houses  from  an  eco- 
nomic viewpoint  is  impossible.'  The  Public  Utilities 

Commission  of  Idaho,  in  their  'Opinion  on  Electric 
Heating,'  said  this:  'We  all  know  that  electricity 
does  produce  heat,  and  we  all  realize  and  appreciate 
what  a  wonderful  thing  it  would  be  to  dispose  of  our 
coal  piles  and  ash  pits,  and  smoke,  dust  and  cinders, 
and  would,  therefore,  fain  think  it  practicable.  But 
a  most  cursory  study  of  the  subject  either  from  the 
standpoint  of  thermal  dynamics,  or  social  or  eco- 

nomic science,  shows  that  it  is  utterly  impossible.'  " 
This  article  goes  on  to  say  that  "these  Idaho  in- 

vestigations were  concerned  also  with  the  investment 
that  would  be  needed  for  electric  house-heating 
equipment.  In  this  connection  their  report  con- 

tinues: 'This  should,  in  itself,  readily  demonstrate 
the  impossibility  of  rendering  heating  service,  be- 

cause it  means  that  for  the  small  five  or  six-room 
house,  costing  from  two  to  three  thousand  dollars, 
according  to  finish,  a  heating  plant  costing  approxi- 

mately $3,400,  must  be  provided  in  order  to  heat  the 
house  by  electricity.  Obviously  no  sane  individual 
would  equip  a  house  with  such  a  plant,  and  no  more 
can  the  public  utility  corporation  make  the  invest- 



362 Journal    of    Electricity [Vol.  54  — No.  10 

ment  for  him.'  "  Unfortunately  the  article  above 
quoted  does  not  continue  and  make  clear  the  circum- 

stances surrounding  the  report  of  the  commission  re- 
ferred to.  To  do  so  would  make  the  matter  appear  in 

a  very  different  light.  It  is  interesting  to  note,  in 
passing,  that  there  is  not  on  record  a  single  house  of 
the  size  mentioned  in  the  quotation  wherein  the  elec- 

tric heating  plant  has  cost,  including  wiring,  any- 
where near  one  thousand  dollars,  and  it  is  further  in- 

teresting to  note  that  far  from  being  impossible  from 
the  standpoint  of  social  or  economic  science,  electric 
li  sating  is  being  applied  in  increasing  volume  and 
with  growing  satisfaction. 

It  does  indeed  seem  difficult  to  understand  why 
such  specific  attempt  should  be  made  generally  to 
discredit  a  load  that  has  been  found  to  be  not  only 
practicable  but  attractive  as  well,  while  being  at  the 
same  time  economical  and  satisfactory  to  the  con- 

sumer. In  the  West  it  has  been  found  that  the  cost 

of  wiring  for  electric  heaters  is  about  one-half  of 
the  cost  of  the  heaters  themselves  and  that  an  ade- 

quate electric  heating  system  for  an  average  six- 
room  house  costs  about  $300,  exclusive  of  the  wiring. 
This  is  based  on  six  heaters  at  an  average  price  of 
$50  each.  The  wiring,  if  done  at  the  time  the  house 
is  being  built,  averages  about  $25  per  circuit,  based 
on  one  heater  per  circuit.  If  the  wiring  is  done  after 
the  house  is  completed  it  has  been  found  to  average 
up  to  $45  per  heater  circuit.  These  figures  are 

taken  from  nearly  six  years'  experience  and  from 
literally  thousands  of  installations.  Therefore,  they 
may  be  accepted  as  representing  true  averages.  The 
heater  costs  are  derived  from  these  same  installa- 

tions and  include  both  portable  and  wall-type  heaters 
of  2-kw.  capacity  or  greater,  up  to  6-kw.  No  ref- 

erence is  made  in  this  article  to  heaters  of  less  than 

2-kw.  except  as  concerns  bathrooms  and  very  small 
rooms  where  1-kw.  or  1.5-kw.  heatei's  have  been 
ample  in  capacity  for  the  maximum  heating  re- 

quirements of  a  particular  installation.  The  so- 
called  "lamp  socket"  or  660-watt  heater  is  not  taken 
into  account  in  this  article  or  in  the  figures  given. 

The  statement  has  been  made  that  "the  heating  of 
rural  homes  with  electric  energy  is  not  within  the 

realm  of  the  practical"  and  that  "it  has  been  found 
by  actual  test  that  about  60,000  kw-hr.  of  electric 
energy  would  be  required  per  annum  for  the  heating 

of  an  eight-room,  16,000-cu.  ft.  capacity  house."  A 
careful  study  of  meter  records  fails  to  reveal  any 

Typical  load  curve  of  all-electric  apartment  house.     Srperimposin, 

Western  house  of  eight  rooms  that  is  using  60,000 
kw-hr.  per  year  for  all-electric  service,  which  in- 

cludes heating,  cooking,  lighting  and  water-heating. 
Instead  of  this  would-be  terrifying  amount,  the 
average  is  about  12,000  kw-hr.  in  Califor-nia  and 
sometimes  does  reach  18,000  kw-hr.  per  year.  In 
this  connection  it  should  be  borne  in  mind  that  there 
is  a  vast  difference  between  these  figures  and  the 
consumption  of  energy  for  lighting  alone. 
Many  all-electric  homes,  using  only  electricity  for 

cooking,  lighting,  heating  and  water-heating,  have 
average  monthly  energy  bills  of  $20  to  $25.  For  six- 
room  houses  this  is  a  high  average,  and  actual  expe- 

rience often  shows  much  lower  average  bills.  Houses 
of  nine  rooms  show  a  high  average  of  $30  per  month 
for  all-electric  service.  When  the  average  lighting 
bill  of  $7.50  for  a  house  of  this  size  is  deducted  from 
this  figure  it  shows  a  reasonable  cost  for  cooking, 
heating  and  hot  water.  Going  a  step  further,  the 
average  monthly  operating  cost  for  an  electric  range 
in  an  average  family  of  five  people  has  been  found 
to  be  $5.25.  A  total  deduction,  therefore,  of  $12.75 
brings  the  average  heating  and  hot-water  cost  down 
to  $17.25  per  month.  These  costs  are  based  on 
rates  as  follows:  First  30  kw-hr.  (average)  7c;  next 
150  kw-hr.,  3i/^c;  all  over  150  kw-hr.,  2c.  Hot-water 
costs  vary  greatly,  according  to  individual  family  re- 

quirements and  according  to  the  construction  of  the 
house.  So  do  heating  costs.  In  general  it  has  been 
found  that  hot  water  costs  as  much  as  air-heating, 
and  continuous  hot  water  often  has  been  found  to 
cost  as  much  as  all  other  electric  service  on  the 

premises. 
The  all-electric  home  has  proved  so  satisfactory 

that  many  real  estate  tracts  are  being  fully  elec- 
trified and  subdividers  are,  in  other  instances,  wiring 

or  installing  conduit  for  complete  electrification  at  a 
later  date  if  home  buyers  desire.  Still  other  builders 
are  even  cutting  recesses  in  the  wall  for  later  in- 

stallations of  flush-type  heaters  and  are  papering 
over  these  recesses  if  the  equipment  is  not  installed 
at  the  time  of  building.  This  procedure  has  occurred 
in  many  instances  in  spite  of  and  not  because  of  the 
power  company.  It  has  been  brought  about  by  the 
extreme  satisfaction  noted  on  the  part  of  those  who 
are  occupants  of  electrified  residences  and  by  the 
consequent  growing  demand  for  this  type  of  home. 

Electric  heating  load  is  always  at  unity  power 
factor.    There  are  few  sections  where  some  heat  is 
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Electric  heating  load  in  an  automobile  paint  shop,  showing  the  consistent  character  of  the  load. 
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am  load  will  give  a  picturization  of  the  value  of  this  type  of  load. 

not  required  at  some  time  during  every  day  of  the 
year.  Generally  this  demand  is  at  an  off-peak  hour. 
It  has  been  found  that  the  installation  of  electric- 
heating  systems  has  caused  consumers  to  demand 
heating  service  more  often,  with  a  consequent  favor- 

able effect  on  revenue  and  an  added  justification  for 
plant  investment.  The  load  most  often  is  carried  in 
the  early  morning  and  late  afternoon  and  early  even- 

ing. It  thus  occurs  before  and  after  the  industrial 
load  and  overlaps  only  the  lighting.  No  load  condi- 

tion without  some  overlap  has  yet  been  developed. 
The  load  normally  can  be  delivered  with  only  slight 
increase  in  local  plant,  and  the  increased  consump- 

tion per  meter  lends  to  the  attractiveness  of  this 
service.  The  load  characteristic  presents  a  strong 

.  argument  in  favor  of  its  development.  The  con- 
sumer's satisfaction  lends  to  the  strengthening  of 

public  relations. 
Air-heating  installations  average  about  18  kw.  per 

six-room  house.  All-electric  homes  of  this  size  aver- 
age about  30-85  kw.,  or  40-48  hp.  connected  load. 

This  load  equals  or  exceeds  that  of  many  small  in- 
dustrials, shows  much  better  load  characteristics  and 

often  is  taken  at  a  more  favorable  rate.  Electricity, 

unlike  gas,  involves  no  storage  problem.  The  do- 
mestic gas-heating  load  is  already  a  burdensome 

problem  on  account  of  its  winter-peak  characteristic, 
and  great  effort  now  is  being  made  by  at  least  one 
company  to  develop  a  gas  load  at  a  special  low  rate 
that  will  fill  in  the  summer  valley.  In  those  states 
where  irrigation  is  common  the  peak  electric  load 
frequently  comes  during  the  summer  irrigation  sea- 

son while  the  valley  occurs  during  the  winter.  Elec- 
tric heating  serves  to  counter-balance  this  condition 

and  to  raise  the  level  of  the  winter  load  approxi- 
mately to  that  of  summer.  It  therefore  materially 

helps  the  system  load  factor  and  increases  the  value 
of  plant  investment. 

Electric  water-heating  is  a  valuable  part  of  the 
heating  load.  Energy  consumed  for  this  purpose 
forms  a  large  part  of  domestic  electric  bills  in  those 

houses  equipped  with  electric  water  heaters.  In 

the  usual  residence  equipped  with  a  heater  thermo- 
statically controlled  and  using  continuous  hot-water 

service,  this  load  floats  on  and  off  periodically.  In 
systems  so  constructed  that  only  a  portion  of  the 

water  in  the  tank  is  kept  hot  all  of  the  time,  the  bal- 
ance being  controlled  by  a  manually  operated  valve, 

the  effect  on  the  line  is  very  slight  and  even  where 

the  whole  tank  is  kept  hot  the  floating  load  seldom 
exceeds  5  kw.  In  larger  residences,  apartment 
houses  and  other  large  buildings  it  is  possible  to  in- 

stall water-heating  systems  operating  at  nearly  100 
per  cent  load  factor,  thus  creating  an  ideal  load  which 
is  entitled  to  a  low  rate  on  account  of  its  high 
revenue-earning  power  per  kilowatt-year.  In  all- 
electric  apartment  houses  this  figure  often  reaches 

$45  to  $50  per  kilowatt  of  demand,  the  maximum  de- 
mand being  about  40  per  cent.  Water-heating  has 

produced  $94  per  kilowatt  of  demand  per  year.  These 
earnings  command  attention. 

Apartment  houses  electrically  heated  show  an  at- 
tractive load  diversity,  this  diversity  increasing  as 

the  number  of  apartments  increases.  Cases  are  at 
hand  where  service  is  being  supplied  from  trans- 

formers having  only  40  per  cent  capacity  as  com- 
pared with  the  total  connected  load.  Electric  heat- 

ing is  now  in  demand  for  banks,  schools,  theaters, 
hospitals  and  other  public  buildings  as  well  as  for 
residences.  It  doubtless  has  better  load  character- 

istics in  domestic  than  commercial  application,  but 
it  has  been  found  profitable  even  as  a  daytime  load. 

Opponents  of  electric  heating  often  quote,  in  many 
cases  without  reference  to  their  antiquity,  various 
reports  of  commissions  and  individuals  that  have 
been  issued  to  cast  reflections  upon  this  class  of 
business.  It  is  not  so  very  many  years  ago  that 
opposition  of  similar  character  was  advanced  against 
the  electric  cooking  load.  How  erroneous,  and  con- 

sequently how  futile,  this  opposition  was  is  evidenced 
by  the  fact  that  one  Western  central  station  recently 
placed  one  order  for  over  a  thousand  electric  ranges, 
most  of  which  already  were  sold  to  the  consumer 
before  they  were  purchased  from  the  factory.  For 
the  central-station  industry  to  make  the  same  mis- 

take twice — namely,  to  oppose  the  development  of 
business  that  is  mutually  advantageous — would  be 
to  cast  discredit  upon  the  brains  of  that  industry. 

The  electric  heating  of  homes  and  other  buildings 

is  so  attractive  from  the  consumer's  standpoint  that 
this  load  will  be  developed  in  spite  of — if  it  is  not 

developed  with  the  assistance  of — the  central  sta- 
tion. Executives  will  do  well  to  study  the  situation 

carefully  and  to  assist  in  the  intelligent  development 
of  a  service  that  produces  comfort,  satisfaction  and 

good  will  and  that  at  the  same  time  shows  attractive 
earning  power  for  the  capital  invested. 
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I  product  and  reduced  time  of  process  have  made  electric  heating  for  this  purpose  a  popular  form  of  appli
cation. 
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CENTRAL  STATION  CONSTRUCTION 
OPERATION    AND    MAINTENANCE 

New  60-kv.  Substation  Completed  at  Spokane,  Wash. 
East  Side  Substation  of  The  Washington  Water  Power  Company 

Involves  Interesting  Construction  Features 
By  RICHARD  McKAY,  Engineering  Department.  The  Washington  Water  Power  Company, 

Spokane,  Wash. 

The  new  20,000-kva.  substation  of 
The  Washington  Water  Power  Com- 

pany is  located  east  of  the  city  of  Spo- 
kane and  just  south  of  the  Spokane 

River.  Right-of-way  was  obtainable 
north  and  south  from  this  point  so  that 
all  high-voltage  lines  entering  Spokane 
eventually  can  be  brought  into  this  sub- 

station. The  location  is  close  to  the 
probable  center  of  power  load  incident 
to  factory  and  industrial  development. 
At  present  four  60-kv.  lines,  one  from 
Long  Lake  station,  one  tie  to  the  old 
Twenty-ninth  Avenue  substation,  one 
tie  to  Post  Falls,  and  a  feeder  to  the 
Palouse  district  enter  the  station.  Two 
13-kv.  tie  lines  to  the  old  Post  Street 
substation  and  five  13-kv.  feeders  leave 
the  station. 

All  structures  are  of  wood  and  all 

lines  entering  are  on  wood  poles.  How- 
ever, this  substation  has  been  laid  out  so 

that  when  it  reaches  a  large  size,  due  to 
increase  of  load  in  Spokane  and  the 
bringing  in  of  power  from  sites  now 
undeveloped,  it  will  not  interfere  with 
the  construction  of  a  steel  substation  on 
this  site. 

The  single  60-kv.  bus  is  3/0  stranded 
copper  with  each  wire  strung  as  a  span 
from  the  two  ends  of  the  structure  with 
five  Hewlett  type  strain  insulators.  The 
bus  is  also  supported  between  bays  by 
post-type  insulators  made  up  of  four 
Jeffery  DeWitt  post-type  units.  Taps  to 
the  bus  are  of  1-in.  galvanized  iron  pipe, 
but  from  oil  circuit  breaker  and  lines  to 

disconnects  is  3/0  stranded  copper.  An 
oxide  film  lightning  arrester  will  be 
mounted  at  one  end  of  the  60-kv.  bus 
structure  and  connected  to  this  bus. 
The  60-kv.  oil  circuit  breakers  are  Gen- 

eral Electric  70-kv.,  type  FKO-136,  and 
are  equipped  with  one  double-ratio  cur- 

rent transformer  per  phase  for  relay 
operation.  The  disconnecting  switches 
are  made  in  the  shops  of  The  Washing- 

ton Water  Power  Company,  using  three 
Jeffery  DeWitt  post-type  insulators  for 
each  stack. 

No  oil  circuit  breaker  at  present  is 
installed  in  the  60-kv.  side  of  the  trans- 

former bank,  but  the  charging  current 
will  be  broken  by  a  3-pole  air  switch 
of  Pacific  Electric  manufacture. 

The  transformer  bank  is  made  up  of 
three  single-phase,  water-cooled  units 
with  one  spare,  each  rated  6,667  kva., 
110,000  or  55,000  to  13,800  and  6,900 
volts.  They  will  be  operated  for  the 
present  delta-wye  with  the  two  halves 
of  the  high  side  winding  in  parallel. 
The  normal  rating  on  this  winding  is 
110,000  volts  or  on  the  two  halves  in 
parallel  55,000.  However,  the  trans- 

former was  designed  to  operate  on  115 
per  cent  excitation  or  63,600  volts,  giv- 

ing 13,800  volts  with  the  6,900-volt 
winding  connected  wye.  Later,  the  line 
from  Long  Lake  station  will  be  changed 
to  110,000  operation,  and  this  bank  then 
will  be  operated  delta-delta  110,000  to 
13,800  volts.  Water-cooled  transform- 

ers were  selected  on  account  of  cost  and 

the  fact  that  abundant  water  suitable 
for  cooling  could  be  obtained  from  a 
shallow  well  dug  at  the  substation. 
Duplicate  pumps  each  large  enough  to 
supply  water  for  two  transformer  banks 
are  installed.  They  are  driven  by  10-hp. 
squirrel-cage  induction  motors  which 
are  started  direct  on  the  line  with  knife 
switches. 

A  water-flow  alarm  is  installed  to 
sound  a  Klaxon  and  give  a  light  signal 
if  the  flow  drops  below  a  predetermined 
value.  The  outgoing  water  flows  into  a 
pipe  with  an  adjustable  valve  in  the 
bottom  of  it.  Off  this  pipe  is  tapped  a 
small  pipe  leading  to  one  end  of  an  iron 
U-tube  filled  with  mercury  and  with  a 
float  in  the  other  leg  of  the  U-tube.  The 
float  when  it  rises  will  tilt  a  mercury 
connection  tube  which  rings  the  alarm 
and  gives  a  lamp  signal.  The  head  in 
the  pipe  into  which  the  outgoing  water 
discharges  can  be  adjusted  by  the  valve 
in  the  bottom  of  it  for  any  flow.  When 
this  flow  decreases,  the  water  head 
drops  and  the  mercury  level  in  the  U- 
tube  is  lowered,  tilting  the  mercury 
tube  and  giving  the  alarm. 

A  duplicate  13-kv.  bus  is  installed 
with  disconnecting  switches  for  selector 
switch  and  oil  circuit  breakers  in  the 
lines  and  transformer  bank.  The  buses 
are  of  1,000,000  circ-mil  bare  copper 
strained  from  the  ends  of  the  structure 
with  Hewlett  type  strain  insulators  and 
supported  between  bays  with  Thomas 
27-kv.  pin-type  insulators.  This  bus  has 
been  installed  several  weeks  and  is  very 
neat  in  appearance  with  no  noticeable 
sag.  Taps  to  the  bus  are  3/0  stranded 
copper.  An  oxide  film  lighting  arrester 
will  be  installed  on  each  bus. 

All  13-kv.  disconnects  were  furnished 
by  the  Maxwell  Engineering  Company. 
The    insulators    are    Thomas    pin-type, 

East  Side  substation  of  The  Washington  Water  Power  Company  at  Spokane,   Wash.,   showing  the  station   under   construction.     The   60-kv.    structure 
at  the  left  is  completed,  while  only  the  framework  for  the   13-kv.  transformer  and  bus  structure  appears  at  the  right.     One  of  the  transformer  tanks 

is  on  the   ground  at  the  right 
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Showing  the  60-kv.  bus  structure  and  oil  circuit  brealcers  at  the  new  East  Side  substation  of  The 
Washington  Water  Power  Company,  at  Spokane,  Wash.  It  will  be  noted  that  all  of  the  structures 
are  of  wood.    When  load  requirements  demand,  a  larger  station  layout  will  be  constructed  of  steel. 

27  kv.  The  line  oil  circuit  breakers  are 
General  Electric  Company,  15  -  kv., 
FHKO-136,  and  the  transformer  breaker 
is  General  Electric  PHKO-39. 

All  breakers  on  the  13-kv.  and  60-kv. 

I 

Dead-end  structure  on  60-kv.  line  on  last  pole 
before  entering  new  East  Side  substation  of 
The  Washington  Water  Power  Company  at 
Spokane,  Wash.  The  span  from  this  tower  is 
slack-sagged  to  reduce  the  stresses  on  the  bus 

structure. 

are  operated  manually  but  are  designed 
so  that  they  can  later  be  equipped  with 
motor-closing  mechanisms.  The  break- 

ers are  tripped  from  a  12-volt  battery. 
The  switchboard  was  furnished  by 

the  Western  Electric  Company  and  is 
equipped  with  Weston  instruments. 
Westinghouse  type  CO  overload  relays 
with  two  circuits  are  used,  one  to  trip 
the  circuit  breaker  and  the  second  cir- 

cuit for  bell  operation. 

making  efforts  to  put  over  the  idea  of 
fitting  safety  goggles  with  prescription 
lenses.  This  is  sound  safety  practice 
and  deserves  encouragement. 
From  the  safety  point  of  view  the 

workman  who  has  to  wear  glasses  all 
the  time  is,  because  of  that  fact,  subject 
to  greater  hazards  than  the  man  who 
normally  does  not  wear  glasses.  When, 
because  of  dangerous  work,  a  man 
wearing  glasses  must  put  goggles  on 
over  them,  his  risk  of  injury  at  once 
increases. 

Most  men  who  wear  glasses  continu- 
ally, especially  those  who  work  over 

cutting  wheels,  or  other  machines,  have 
one  pair  for  work  and  another  pair  to 
wear  at  home  because  in  one  way  or 

another  the  "work"  glasses  often  are 
damaged.  To  put  on  goggles  over  the 
work  glasses  is  never  safe  practice  for 
mechanical  reasons,  if  no  other.  Nor 
can  this  custom  be  made  safe.  How- 

ever, the  fitting  of  prescription  lenses  in 
goggle  frames  and  the  exercise  of  proper 
care  in  fitting  these  frames  to  the  con- 

tours of  face  and  head  of  the  man  who 
is  to  wear  them,  makes  for  the  utmost 
in  comfort  and  safety  that  can  be  pro- 

vided by  such  devices. 
Care  should  be  used,  too,  in  fitting 

goggles  to  individuals  who  do  not  wear 
glasses.  If  properly  fitted,  and  com- 

fortable, goggles  are  more  likely  to  be 
worn  when  needed  than  if  they  are  "too 
uncomfortable  to  wear." 

Unsafe  Practice  to  Wear  Safety 
Goggles  Over  Eyeglasses 

By  W.   E.  RICHMOND 
San    Diego    Consolidated    Gas    &    Electric 

Company,    San    Diego,    Calif. 

One  of  the  largest  manufacturers  of 
optical  goods  for  some  time  has  been 

Hubby's  Part 

"You  admit  that  you  heard  the  quar- 
rel between  the  defendant  and  his 

wife?" 

"Yes  sir,  I  do,"  said  the  witness. 
"Tell  the  Court  what  the  husband 

seemed  to  be  doing." 
"He  seemed  to  be  doing  the  listen- 

ing."—Two  Bells. 

RED  LIGHT 
GREEN  LIGHT 

Pilot  lights  on  disconnect-switch  cell  structures  at  Vaca  substation  of  the  Pacific  Gas  and  Electric 
Company.  A  red  and  green  light  connected  in  series  wih,  the  pilot  lights  on  the  switch  board  in 
the  control  room  tell  at  a  glance  whether  the  oil  breaker  on  the  circuit  in  question  is  open  or  closed. 
The  operator  going  to  carry  out  switching  orders  is  thus  given  a  check  indication  as  to  oil-switch 
position  right  where  he  is  to  do  the  switching.  It  will  also  be  noted  that  the  cells  are  provided 
with   tumbler   locks,    the    key    to    which    is    kept    in    the    operating    room.     This    serves    as    another 

safety  precaution. 
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Transmission  -  Line    Pole    Nearly 
Wrecked  by  Woodpeckers 

Many  different  conditions  contribute 
to  the  shortening-  of  the  useful  life  of 
transmission-line  poles.  By  far  not  the 
least  of  these  is  the  species  of  wood- 

pecker whose  native  habitat  is  in  the 
neighborhood  of  Atascadero,  Calif.  It 
so  happens  that  the  Midland  Counties 
Public  Service  Corporation  has  a  66-kv. 
transmission  line  traversing  this  local- 

ity. Further,  it  is  the  case  that  this 
region  is  one  in  which  the  California 
live-oak  tree  flourishes. 

The  thrifty  woodpeckers,  being  quick 
to  appropriate  any  and  all  conveniences 
placed  at  their  disposal,  for  several 
years  have  used  many  of  the  transmis- 

sion-line poles  as  storage  warehouses 
for  acorns.  A  typical  example  of  the 
results  of  this  practice  is  shovrai  in  the 
accompanying'  illustration.  Due  to  pho- 

tographic limitations  it  was  impossible 
to  show  the  full  length  of  the  pole. 

It  will  be  noted  that  the  pole  literally 
is  peppered  with  small  holes  into  which 
have  been  driven  one  or  two  acorns.  In 
addition  to  this  several  cracks  may  be 
noted.  They  are  due  to  the  swelling 
action  of  the  acorns  that  takes  place 
when  they  get  wet.  The  worst  single 
break  in  the  pole  shown  does  not  ap- 

pear in  the  picture  but  is  lower  down. 
There  is  a  split  which  extends  from  a 
point  about  10  ft.  from  the  ground 
clear  down  to  the  ground  line,  at  which 
point  it  involves  a  third  of  the  pole. 
Each  season  this  crack  is  widened  by 
the  swelling  action  of  the  acorns  which 
later  on,  in  the  dry  season,  contract 
again  and  drop  down  deeper  into  the 
split.  Following  this  along  comes  the 
woodpecker  and  again  drives  the 
space  full  of  acorns  in  readiness  for  the 
next  wet  season.  The  process  appears 
to  be  limited  only  by  the  length  of  time 
that  the  pole  will  continue  to  carry  its 
load. 
Up  to  the  present  time  no  adequate 

means  of  combating  this  nuisance  has 
been  found,  although  S.  F.  Piatt,  dis- 

trict electrical  foreman,  has  given  much 
thought  and  study  to  the  situation. 

Thrust-Bearing  Trouble  Cured  by 
Greater  Oil  Pressure 

Trouble  with  a  thrust  bearing  on  a 
7,500-kw.  horizontal  turbine  unit  in  an 
Eastern  power  plant  was  overcome  by 
changing  the  bearing  so  that  the  oil 
supply  was  received  from  the  hydraulic 
governor  pump  instead  of  from  the 
main  bearing-supply  line.  This  trouble 
at  first  was  attributed  to  the  oil  holes 
in  the  bearing  having  been  made  too 
small;  consequently  they  were  enlarged. 
As  this  did  not  correct  the  difliculty  the 
style  of  the  bearing  was  changed,  also 
without  success. 

After  a  more  careful  study  it  was 
found  that  the  trouble  was  due  to  dirty 
steam,  which  loaded  the  buckets  with 
mud.  Although  this  mud  was  removed 
periodically  from  the  buckets,  the  bear- 

ing trouble  continued.  A  higher  oil 
pressure  upon  the  thrust  bearing  was 
recommended.  Accordingly  the  piping 
was  changed  so  that  the  supply  of  oil 
was  taken  from  the  hydraulic  gear  in- 

stead of  from  the  line  serving  the  rest 
of  the  bearings.  This  connection  more 
than  doubled  the  oil  pressure  at  the 
bearings.  Subsequent  to  this  last 
change  no  further  trouble  has  been  ex- 
perienced. 

Disastrous    results    caused    by    ambitious 
woodpeckers. 

Rat  Ties  Up  Carlines. — A  30,000-kw. 
steam-driven,  turbo-generator  in  the 
main  power  house  of  the  Interborough 
Rapid  Transit  Company  of  New  York 
City  recently  was  wrecked  by  a  short 
circuit  caused  by  a  rat  gnawing  through 
the  insulation  of  one  of  the  generator 
leads.  The  windings  were  demolished 
completely,  according  to  the  report.  The 
intensity  of  the  current  delivered  to 
the  short  was  so  great  that  the  oil  cir- 

cuit breakers  of  several  of  the  genera- 
tors were  damaged  in  interrupting  the 

current  flow.  Complete  shut-dovsTi  of 
the  plant  for  more  than  an  hour  re- sulted. 

Disconnecting  Switch  Completely Full-Floating 

Something  new  in  disconnect-switch 
design  has  been  brought  out  by  the  Pa- 

cific Electric  Manufacturing  Company 
of  San  Francisco.  In  an  endeavor  to 
overcome  the  complaint  common  to  this 
type  of  switch,  namely,  its  heating  un- 

der heavy  load  due  to  poor  efficiency  at 
the  contacting  surfaces,  the  new  switch 

has  been  made  entirely  "full  floating." This  term  seems  best  to  fit  the  case, 
for  none  of  the  contacting  parts  are 
fastened  rigidly  to  the  main  casting  at 

3,000-amp.,    11-lcv.    "full-floating"    disconnect 
switch    which    is    completely    self-aligning. 

either  the  jaw-  or  hinge-end  of  the 
switch.  The  accompanying  illustration 
shows  a  3,000-amp.,  11-kv.  sample  of 
this  type  of  construction.  It  will  be 
observed  in  this  case  that  triple  jaws 
are  used  and  that  correspondingly  there 
are  triple  contact  shoes  at  the  hinge. 
Units  of  a  smaller  capacity  make  use 
of  only  one  or  two  jaws  as  may  be  re- 

quired. The  central  contacts  of  the  jaws 
are  also  of  unique  design  in  keeping 
with  the  rest  of  the  unit. 

Each  of  the  12  pieces  of  the  jaws  is 
free  to  move,  within  limits,  in  any  di- 

rection. In  other  words,  each  is  inde- 
pendently self-aligning.  Thus  it  would 

seem  that  the  only  thing  necessary  to 
produce  a  100  per  cent  contact  would 
be  that  the  contacting  surfaces  should 
be  ground  carefully  at  the  time  of  as- 

sembly. Jaw-pressure  is  supplied  by 
strap  springs  fitted  into  the  castings  in 
such  a  way  as  not  to  restrict  the  self- 
aligning  feature.  Electrical  contact  be- 

tween each  jaw  section  and  the  mount- 
ing casting  is  through  fiexible  copper 

ribbon  riveted  into  place.  No  soldered 
connections  are  used. 

The  locking  clip  is  actuated  to  permit 

the  opening  of  the  blade  by  merely  in- 
serting the  switch-stick  hook  through 

the  ring  appearing  in  the  central  fore- 
ground of  the  illustration  in  a  direction 

from  right  to  left.  This  action  causes 
the  plate  covering  this  ring  to  swing 
on  its  spring  hinge.  This  plate  carries 
the  latch.  The  company  recently  has 
issued  a  folder  describing  this  device  in 
detail. 
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A  Method  of  Calculating  Electrolysis  Depreciation 
Means  of  Determining  Rate  of  Decay  in  Metals  Subject  to 

Electrolysis  Offered  to  Fill  Urgent  Need 
By   B. A.  WILLIAMSON,   Electrolysis   Engineer,   Los   Angeles   Gas   &   Electric   Corporation 

Los  Angeles 

The  development  of  all  engineering 
sciences  in  theory  and  practice  has  fol- 

lowed the  trend  set  by  commercial  re- 
quirements and  is  based  upon  the  dis- 

covery and  appreciation  of  basic  phy- 
sical relationships,  which  progressively 

become  stepping  stones.  Electrolysis 
engineering,  which  is  of  recent  origin, 
offers  no  exception  to  this  general  rule. 

Since  electrolysis  is  a  destructive 
agency  the  chief  commercial  considera- 

tions have  to  do  with  its  cause,  meas- 
urement and  mitigation.  While  the 

principles  involving  the  cause  and  cure 
of  electrolysis  now  are  fairly  well  un- 

derstood, it  has  been  heretofore  difficult, 
if  not  impossible,  to  measure  the  rate 
of  decay,  either  from  a  physical  or  a 
financial  standpoint.  In  fact,  research 
work  has  been  directed  in  the  past  to- 

ward finding  this  rate  from  a  physical 
standpoint,  that  is,  finding  a  means  for 
measuring  the  current  which  causes 
corrosion  and  the  weight  of  iron  this 
current  will  decompose.  Satisfactory 
progress  having  been  made  along  this 
line,  the  foundation  now  is  laid  to  take 
an  advance  step  to  find  a  means  for  cal- 

culating the  rate  of  decay  from  an  in- 
vestment standpoint.  It  is  obvious  that 

when  a  pipe  line  loses  a  certain  percent- 
age of  its  weight  due  to  electrolysis 

there  is  a  depreciation  of  the  invest- 
ment greatly  in  excess  of  the  percent- 

age of  weight  loss.  There  is  an  urgent 
need  for  a  means  to  figure  this  depre- 

ciation since  the  question  of  undertak- 
ing electrolysis  mitigation  and  the  al- 

lowable cost  thereof  should  be  decided 
upon  the  basis  of  the  depreciation  of 
the  investment  caused  by  the  vagrant 
current. 

The  method  of  solution  submitted  in 
this  article  is  based  upon  preceding 
research  work  to  which  reference  has 
been  made.  It  will  be  necessary  briefly 
to  review  this  previous  work  since  it  is 
the  starting  point  for  the  present  in- 
vestigation. 

Faraday,  in  his  well  known  laws  of 
electrolysis,  laid  the  foundation  from 
which  it  is  known  that  a  direct  current 

of  one  ampere-year  quantity  will  decom- 
pose 20.5  lb.  of  iron.  Present-day  re- 

search engineers  have  shown  that  the 
above  figure  is  subject  to  great  varia- 

tion when  electrolysis  occurs  on  en- 
gineering structures  in  contact  with  the 

soil.  The  ratio  of  the  actual  corrosion 
under  any  particular  condition  to  the 
theoretical  corrosion  under  ideal  cir- 

cumstances is  called  the  efficiency  of 
corrosion  and  varies  from  20  to  140  per 
cent  in  saturated  soils.  (Technologic 
Paper  No.  25,  Electrolytic  Corrosion  of 
Iron  in  Soils,  by  Burton  McCollum,  As- 

sociate Physicist  and  K.  H.  Logan,  As- 
sistant Physicist.)  This  work,  though 

valuable,  could  not  be  used  for  calculat- 
ing electrolytic  losses  until  there  was 

developed  a  means  for  measuring  the 
intensity  of  current  discharge  per  unit 
of  area  from  the  surface  to  the  under- 

ground conductor.  This  troublesome 
problem  now  appears  to  have  been  met 
by  Burton  McCollum,  electrical  en- 

gineer, U.  S.  Bureau  of  Standards. 
It  will  be  noted  that  there  now  exist 

methods  for  figuring  or  estimating  the 
loss  in  weight  due  to  electrolysis.     This 

includes  a  means  for  measuring  the 
current  being  discharged  and  permits 
the  assumption  of  an  average  figure  of 
the  loss  in  weight  per  ampere-year. 
This  method  is  of  little  value  other  than 
as  a  basis  from  which  to  figure  the 
financial  loss.  This  fact  must  be  ap- 

parent when  it  is  considered  that  the 
life  of  a  pipe  is  spent  when  it  will  no 
longer  confine  a  gas  or  fluid  under  pres- 

sure and  that  electrolysis  in  its  cor- 
rosive action  is  more  comparable  to  a 

drill  press  than  to  a  lathe. 
There  remains  the  problem  of  the 

unequal  distribution  of  electrolysis  or 

the  "pitting  effect."  It  is  desired  here 
to  suggest  that  the  American  Commit- 

tee on  Electrolysis,  or  other  parties  who 
may  be  in  a  postion  officially  and  other- 

wise, consider  the  "pitting"  phenomenon 
with  special  reference  to  the  subject  of 
depreciation.  Until  a  better  way  may 
be  found,  the  following  method  is 
offered : 

The  ratio  of  the  initial  weight  of  a 

pipe  to  the  loss  of  weight  due  to  vag- 
rant current  to  the  time  for  its  break- 

down is  called  the  "factor  of  electrolytic 
concentration."  For  a  2-in.  wrought- 
iron  pipe  it  was  determined  in  the  fol- 

lowing manner:  A  pipe  weighing  37.5 
lb.  capped  and  made  air-tight,  was  in- 

stalled and  subjected  to  electrolysis  in 
the  ground.  Air  was  introduced  under 
pressure  through  an  auto-tube  valve. 
When  the  pipe  broke  down,  as  evidenced 
by  its  no  longer  holding  air  pressure,  it 
was  removed,  cleaned  and  reweighed.  It 
was  found  that  the  loss  of  weight  was 
2.5  lb.  Hence  the  "electrolytic  concen- 

tration" was  37.5-^2.5,  or  15.  This  is 
interpreted  to  mean  that  a  2-in. 
wrought-iron  pipe  line  when  subjected 
to  electrolysis  may  be  expected  to  be  no 
longer  serviceable  after  having  lost 
1/15  of  its  initial  weight.  In  other 
words,  while  the  corrosive  action  of  one 
ampere-year  quantity  of  electricity  is  in 
the  neighborhood  of  17  lb.  of  iron, 
where  the  efficiency  of  corrosion  is  as- 

sumed to  be  85  per  cent  as  an_  average, 
the  effective  corrosive  effect  in  depre- 

ciating the  investment  is  15  times  this 
rate,  or  255  lb. 

Proper  Use  of  Fire  Extinguishers 
Shown  by  Placards 

By   W.    E.    Richmond 
San  Diego  Consolidated  Gas  &  Electric  Com- 

pany,   San   Diego,    Calif. 

With  the  usual  profusion  of  various 
types  of  fire  extinguishers  that  collect 
around  an  old  station  during  its  oper- 

TETRACHLORIDE 

For  Electric  Fire 

And  Any  Other  Fire 

styles  and  3  different  types.  Two  of 
these  types  are  suitable  for  use  only 
on  fires  of  other  than  electrical  char- 

acter or  origin.  The  third  is  useful  for 
all  fires.  None  of  these  extinguishers 
ever  should  be  used  on  a  human  being 
except  in  the  direst  emergency. 

To   obviate   the   possibility   of   incor- 
rect usage  a  plainly  marked  legend  has 

SODA  ACID 

Not  for  Electric  Fire 
(Contains  Water) 

been  prepared  and  mounted  in  a  suit- 
able protecting  frame  to  be  hung  prom- 

inently at  each  extinguisher  station. 
Through  the  use  of  these  signs  and  by 
trying  to  mount  extinguishers  of  a 
type  suited  to  certain  uses  near  to  the 
equipment  or  apparatus  which  might 
necessitate  their  use,  much  difficulty 
has  been  overcome. 

FO  AMITE 

Not  For  Electric  Fire 
(Contains  Water) 

For   Any   Non-Electric   Fire  And 

Especially  For  Oil  Fire 

The  small  wooden  frames  used  for 
these  signs  are  about  4  x  6  in.  in  size. 
Each  is  fitted  with  a  screw-eye  or  two 
small  hooks,  depending  upon  which  is 
the  more  convenient  for  the  location 
of  each  sign.  The  different  signs  are 
shown  in  the  accompanying  illustration. 
Visual  prominence  may  be.  obtained  by 
using  sharply  contrasting  colors. 

ating  life  there  is  danger  of  them  be- 
ing put  to  the  wrong  use.  At  one  par- 

ticular station  in  southern  California 
there   is    a   collection    representing    10 

Electrically   Speaking 

"Are  you  Mr.  Pere?" 

"Yes,  I  am  Pere." 
"Volt  is  my  name,  sir." 

"Well,  wire  you  here?" 
"I'll  cut  it  short,  cir-cuit  I  marry  your 

daughter?" 

"No.  I'll  be  switched  if  you  can! 
And  until  I  get  a  line  on  you  I  forbid 

you  to  meter  again." "Arc,  sir!  Brush  me  not  aside!  You 

can't  phase  me!" "What!  How  dare  you  make  light  of 

my  resistance?" "Because  I  love  Dyna  mo'  than  oil  the 

world,  sir,  and  we  are  engaged." 
"Engaged?  Humph!  How  can  you 

keep  her  in  the  station  she's  juice  to?" 
"Well,  sir,  we'll  make  our  ohm  with 

you,  sir." 

"I  get  you.  Just  step  upstairs  am- 
meter mother,  Volt.  Age  is  no  interfer- 

ence if  you  can  transformer  opinions. 

But  she's  ill,  so  don't  exciter." 
"Thank  you,  sir.  And  no  matter 

watthour  current  bills  may  be  in  the 

future  I'll  carry  my  peak  of  the  load." 
— Synchronizer. 
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IDEAS  FOR  THE  CONTRACTOR 

Melting  Pots  and  Ovens  Are  Heated  Electrically 
Working  Conditions  Improved  and  Fire  Hazard  Decreased  by 

Use  of  Electricity  in  Brush  Factory 

The  use  of  electricity  in  manufactur- 
ing liigh-grade  brushes  was  adopted  by 

the  Wolfe  Brush  Company,  Pittsburgh, 
Pa.,  in  1919  for  heating  melting  pots 
and  ovens,  and  the  step  has  been  justi- 

fied completely.  It  is  felt  that  electric 
heat  is  helping  maintain  the  quality 
standard  and  removing  some  of  the 
cares  and  troubles  of  the  manufacturing 
processes. 

In  the  manufacture  of  brushes  the 
composition  which  fastens  each  bunch 
of  bristles  into  the  holes  in  the  wooden 
back  is  heated  in  a  cast-iron  melting 
pot,  18  in.  in  diameter  and  8  in.  deep, 
mounted  in  the  middle  of  a  work  table. 
Three  Westinghouse  steel-clad  heaters 
having  a  total  load  of  1,950  watts  are 
fastened  to  the  bottom  of  this  melting 
pot.  Asbestos  cement  1  in.  thick  in- 

sulates the  pot  and  conserves  heat;  this 
insulation  is  protected  by  a  galvanized 
iron  shell.  Air  is  exhausted  from  over 

the  top  of  the  pot  through  a  4-in.  gal- 
vanized pipe  by  means  of  a  ventilating 

fan.  The  heat  is  controlled  by  a  three- 
heat  snap  switch.  The  composition  is 
melted  on  a  high  heating  rate  in  the 
morning  and  then  kept  at  the  proper 
working  temperature  on  a  medium 
heating  rate. 

Since  electric  heat  superseded  gas  for 
this  process  working  conditions  have 
been  improved  greatly,  and  fire  hazard 
has  decreased.  Electricity  provides  a 
constant  and  uniform  source  of  heat 
energy,  which  is  advantageous. 

The  electric  oven  used  for  baking  the 

brushes  superseded  a  gas-fired  oven. 
Electricity  provides  a  reliable  means  of 
maintaining  the  proper  temperature 
with  a  maximum  amount  of  conven- 

ience and  safety. 

The  ovens  are  used  for  vulcanizing 
the  compound  in  which  the  brush  bris- 

tles are  set.  The  bristles  first  are  ar- 
ranged in  thin  metal  ferrules  with  the 

root  ends  projecting  about  %  in.  The 
roots  are  dipped  m  cement  and  the  fer- 

rules then  are  slipped  over  them  far 
enough  to  allow  the  proper  insertion  of 
the  handle  after  the  cement  has  been 
baked.  The  baking  is  done  with  the 
bristles  in  an  upright  position. 

In  order  that  the  high  quality  of 
these  brushes  may  be  maintained,  it  is 
necessary  that  this  baking  be  done  at 
the  proper  temperature.  Over-heating 
destroys  the  life  of  the  bristles  and 
makes  them  break  off.  It  has  been  found 
that  electric  heat  permits  maintenance 
of  a  very  close  temperature  regulation, 
between  216  and  230  deg.  F. 

The  average  charge  consists  of  about 
sixty  dozen  brushes,  weighing  about 
250  lb.  per  bake.  The  brushes  are  placed 
in  the  oven  in  the  morning  and  baked 
ten  hours.  About  three  and  one-half 
hours  of  this  time  is  required  for  heat- 

ing up.  Before  electric  heat  was 
adopted  it  was  found  that  it  sometimes 
took  three  or  four  days  per  bake  in 
periods  of  low  gas  pressure.  Since  elec- 

tric heat  has  been  installed  there  have 
been  no  delays. 

Electricity  Is  the  Safest  Form  of 
Light,  Heat  and  Power 

Electricity  is  regarded  as  the  safest 
form  of  light,  heat  and  power  by  the 
National  Board  of  Fire  Underwriters. 
The  following  statement  appeared  in  the 
report  for  the  year  1923  that  was  re- 

cently published  by  them: 
"Electricity,  than  which  there  exists 

no  safer  form  of  light,  heat  and  power, 
when  it  is  properly  installed  and  used, 
exacted  a  toll  amounting  to  $14,091,789. 
Hence,  despite  an  actual  jump  of  more 
than  two  millions  it  dropped  back  from 
fifth  place  where  it  reposed  in  1922,  to 
sixth,  exchanging  positions  with  Sparks 
on  Roofs.  In  1923  the  boon  of  electri- 

city was  most  grossly  abused  in  Massa- 
chusetts where  $1,175,420  in  property 

was  swept  away.  New  York  was  the 

other  "seven  figure  state." 
"Of  all  the  scores  of  ways  in  which 

electrical  fires  can  develop  perhaps  none 
is  so  common  as  the  condition  usually 
termed  'crossed  wires,'  unless  it  be  a 
broken  connection  or  abrased  insulation. 
By  running  electric  wires  through  metal 
conduit,  to  begin  with,  much  of  the 
risk  is  eliminated.  'Doctored'  fuses  and 
overloaded  circuits  frequently  cause 
trouble,  too,  as  do  extensions  employ- 

ing flexible  cord  wiring,  which  may 

easily  be  rubbed  bare." 

H.  H.  Fenneman  has  recently  taken 
over  the  Ralph  W.  Reed  Electric  Com- 

pany, electragists  of  501  Castro  Street, 
Hayward,  and  has  changed  the  name  to 
the  Hayward  Electric  Company.  The 
business  will  be  that  of  contractor- 
dealer  and  will  also  display  lighting  fix- 

tures. The  plumbing  business  will  be 
discontinued. 

Electrically  heated  melting  pot  used  for  melting  the  compound  that  holds 
the  bristles  in  the  wooden  holes 

Electrically   heated  oven  used  for   baking  brushes.      The   maximum   charge 
consists  of  1,440  brushes.     The  length  of  bake  is  ten  hours 
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Letters  from  a  Secretary  to  a  Self-Made  Contractor 

The  First  of  a  Series  of  Communications  from  a  Man  of 
Experience  to  His  Friend  Just  Starting  Out 

San  Francisco,  Calif. 
Dear  Bill: 
You  have  started  out  in  life  in 

your  chosen  work.  I  hope  that  you 
will  enjoy  your  vocation  and  will  pros- 

per. Whether  or  not  you  do  one  or  both 
of  these  things  will  depend  largely  upon 
yourself.  _  If  you  respect  the  fundamen- 

tal principles  of  business  and  conduct 
yourself  with  due  regard  to  the  rights 
of  yourself,  your  customer  and  your 
competitor  you  are  very  likely  to  suc- 

ceed. If  you  do  not  so  conduct  yourself 
I  predict  for  you  an  early  oblivion,  for 
no  man  can  break  faith  with  his  fellows 
and  long  survive.  Unfortunately,  the 
histoi'y  of  the  electrical  contracting business  is  filled  with  the  records  of 
untold  thousands    who    have    tried  to 

business.  However,  I  hope  you  will 
avoid  the  common  en-ors  of  ti-ying  to 
beat  down  the  quality  of  installation 
and  of  keeping  the  estimate  so  close  to 
your  cost  that  the  profit  is  liable  to  be 
written  in  red  ink  instead  of  black.  Just 
that  little  procedure  has  been  the  cause 
of  many  of  those  afore-mentioned 
wooden  crosses.  The  fear  of  the  gen- 

eral contractor  and  of  the  lower  bid  has 

driven  many  a  well-intentioned  man  to 
the  quicksands  of  low-priced  competi- 

tion. The  result  has  inevitably  been  the 
same — a  short  life  and  a  quick  death. 

The  handwriting  is  on  the  wall,  and 
all  may  read.  The  business  death  rate 
for  electrical  contractors  as  determined 
from  Oakland,  Calif.,  figures,  for  exam- 

ple, shows  that — 

26  or  all 
■Only  26  or  60  per  cent  of  the  52 
Only  20  or  34  per  cent  of  the  59 
Only  21  or  30  per  cent  of  the  71 
Only    9  or  26  per  cent  of  the  34 
Only    6  or  17  per  cent  of  the  37 

None  of  the  16 
6  or  13  per  cent  of  the  48 
5  OP  12  per  cent  of  the  43 
2  or    5  per  cent  of  the  38 

19  or  14  per  cent  of  the  135 

of  the  26  contractors  who  started  in  1924  «re  still  In  business. 
1923 

"   1922 
"   1921 "  1920 

"  "         "   1919 •   1918 

"  "         "   1917 

"  1916 •'  1915 

who  started  prior  to  1915  are  still  here 

140  or  25  per  cent  of  the  559    who  started  are  still  so-called  electrical  contractors 

All  of  which  means  that  for  every   lOO   contractors  who  start  in  business: 

EC  will  be  forced  to  quit  during  th«  1st  or  2nd  year  which  will  leave  50 
16  more   will   cash  in   during   the  3rd  year  which  will  leave  34 
4  more  will   fold  their  tents  in  the  4th  year  which  will  leave  30 
4  of  those  left  will  pass  on  in  the  5th  year  which  will  leave  26 
9  will  be  mourned  by  the  jobbers  in  the  6th  year  which  will  leave  17 

and  so  on  until  after  nine  years  only  five  will  be  struggling  wher*  95  took  tb*  fsoant. 

"beat  the  game"  by  skinning  the  job 
and  everything  else.  They  have  even 
tried — successfully,  for  a  while — to  skin 
their  customers.  However,  it  takes 
longer  to  recover  from  the  smart  and 
sting  of  a  bruise  than  it  does  to  inflict 
the  wound  and  the  recollection  of  a 

"trimming"  has  lasted  a  long  time  in 
the  memory  of  the  customer.  That  ac- 

counts for  the  long  lanes  of  wooden 
crosses  in  the  business  burial  ground  in- 

scribed with  the  names  of  electrical  con- 
tractors who  have  been  suffocated  by  an 

unsavory  reputation  or  have  been  anni- 
hilated by  unbusinesslike  tactics.  You 

know  that  you  may  beat  the  doctor  all 
your  life  but  you  cannot  dodge  the 
undertaker. 

I  do  not  want  to  preach  to  you  for 

it  wouldn't  do  any  good;  you  will  prob- 
ably have  to  leam  by  experience.  It  is 

rather  queer  that  normal  human  beings, 
in  possession  of  their  faculties,  are  not 
willing  to  leam  from  the  experiences 
of  others  but  that  seems  to  be  the  case. 
Therefore,  I  presume  you  will  make 
some  of  the  same  mistakes  that  have 
been  made  by    many    others    in    your 

The  fifty  who  quit  in  the  first  or  sec- 
ond year  claimed  they  "didn't  have  any 

overhead"  .  .  .  and  now  they  haven't 
anything  else  either;  the  sixteen  "wise 
guys"  thought  cost  plus  10  per  cent 
would  "get  by,"  but  the  jobber  closed 
the  accounts  in  red  ink  during  the  third 
year;  the  four  who  finished  in  the  fourth 
year  figured  labor  and  material  plus  20 
per  cent,  so  they  stuck  it  out  a  year 
longer  than  the  sixteen;  the  next  four 
added  25  per  cent  to  cost  and  lasted  five 
years.  Cost  plus  30  per  cent  sounds  like 
it's  plenty,  but  the  next  nine  can  tell 
you  it's  only  good  for  six  years. 

But  the  five  who  will  last  ten  years 
or  longer  are  the  ones  to  follow.  Study 
their  methods  and  you  will  find  that: 

They  never  do  a  big  volume  for  that's 
quick  poison.  They  never  "go  down 
after"  any  job  because  they  are  not 
philanthropists.  They  figure  labor  and 
material  plus  50  per  cent,  which  will 
make  a  profit.  They  take  an  active  in- 

terest in  ASSOCIATION  WORK. 
Profit  by  these  examples  or  you  will 

follow  in  the  steps  of  the  419  wise  guys. 
JOE  MAGEE. 

Contractor    Makes    Electrically 
Heated  Water-Boiler 

The  problem  of  boiling  clothes  in 
connection  with  the  family  washing  is 
one  which  frequently  has  confronted 
contractors  in  selling  complete  electrical 
homes.  The  problem  recently  has  been 
successfully  met  by  Clyde  Chamblin  of 
the  California  Electrical  Construction 

Company  of  San  Francisco  and  Oak- 
land. Working  in  conjunction  with  W. 

Wesley   Hicks,   electrical   manufacturer 

Electric   water-boiler   showing   heating  unit   and 
attachment    cord.      The    draining    faucet   on    the 
bottom  of  the  boiler  appears  at  the  top  of  this 

picture. 

of  San  Francisco,  Mr.  Chamblin  con- 
structed an  electrically  heated  wash- 

boiler. 
A  3-kw.  220-volt  Wesix  water-heater 

unit  was  installed  in  a  copper  tube 
which  was  placed  in  the  lower  part  of 
an  ordinary  copper  boiler.  One-inch 
clearance  from  the  bottom  was  allowed 
for  circulation.  An  attachment  cord 

and  plug  provide  for  the  connection  of 
the  heating  unit  to  a  220-volt  conven- 

ience outlet.  A  faucet  for  draining  the 
water  was  installed  at  the  bottom  of  the 
boiler.  This  boiler  has  been  in  use  for 
som.e  time  and  is  entirely  satisfactory. 

Creation  of  Three  New  Sales  Divis- 
ions Announced  by  National  La.mp 

Works. — Due  to  rapid  progress  in  elec- 
trical development  in  the  southern, 

southwestern  and  northern  sections  of 
the  country,  the  National  Lamp  Works 
of  the  General  Electric  Company  has 
formed  the  following  new  sales  divis- 

ions: Southern  lamp  division,  with 
headquarters  at  Atlanta,  Ga.,  H.  E. 
Huff,  formerly  in  charge  of  the  Cleve- 

land district,  general  manager;  south- 
western lamp  division,  Kansas  City, 

Mo.,  H.  F.  Viot,  formerly  manager  of 
the  Chicago  district  for  the  Shelby 
lamp  division,  general  manager;  and 
northern  lamp  division,  Minneapolis, 
Minn.,  O.  F.  Stuefer,  formerly  of  the 
Federal  miniature  lamp  division,  Chi- 

cago, general  manager. 

New  Small  Electric  Range  Placed  on 
Market. — To  meet  the  demands  of 
apartment-house  owners  and  the  desires 
of  a  small  family  the  Edison  Electric 
Appliance  Company,  Inc.,  has  placed  on 
the  market  a  new  electric  range  that 
measures  24%x45  in.  The  range  is 

equipped  with  two  1,000-watt  hot  plates 
and  one  1,800-watt  hot  plate.  Oven  lin- 

ings are  full  enamel  of  pebbled  blue 
finish.  New  type  of  vent  outlet  and 
oven  temperature  control  have  been  in- 

stalled in  the  range.  Radio-dial  ad- 
justment has  been  provided  for  oven- 

temperature  control.  The  range  may  be 
secured  with  either  open  or  enclosed 
elements. 
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electrical  service  for  the  home,  contain- 
ing outlets  for  the  porch,  kitchen, 

breakfast  room,  bedrooms,  hall,  recep- 
tion hall,  bathroom,  dining  room  and 

living  room.  In  a  number  of  instances 
the  height  at  which  the  outlet  should 
be  installed  is  suggested. 

These  lists  are  distributed  from  the 
Electric  Club  and  by  manufacturers, 
jobbers,  and  others  in  the  industry.  The 
association  office,  the  members  and  the 
journeymen  are  the  principal  sources  of 
distribution. 

The  K  &  R  Electric  Corporation  is 
the  name  of  the  new  firm  recently  in- 

corporated with  L.  A.  Kaplan,  president, 

J.  Kapelus,  vice-president,  and  J.  Rosen- 
thal, secretary-treasurer.  It  has  opened 

a  new  sales  and  display  room  at  2231 
West  Washington  Street,  Los  Angeles, 
and  will  specialize  in  electrical  contract- 

ing and  electric-fixture  manufacturing. 

Fie.  1. 

Safetj'-First  Installations  for  the 
Electrical  Contractor 

California  has  been  working  for 
some  time  now  under  the  Electrical 
Utilization  Safety  Orders  of  the  Indus- 

trial Accident  Commission  of  the  state, 
and  most  contractors  are  quite  familiar 
with  the  various  orders  as  well  as  the 
changes  that  have  been  made  from  time 
to  time. 

The  contractor  doing  building  as  well 
as  industrial  work  usually  employs  men 
that  are  more  or  less  experts  in  one  line 
or  the  other,  and  when  an  industrial  job 
comes  up  he  places  an  industrial  wire- 
man  on  the  job.  This  type  of  man  is 
usually  thoroughly  familiar  with  the 
method  of  installing  apparatus  in  a 
safe  manner,  but  the  man  that  is  not 
thoroughly  acquainted  with  the  rules 
may  not  know  just  what  should  be  done 
under  certain  circumstances. 

Again,  there  is  the  contractor  who 
has  the  same  class  of  men  that  he  uses 
on  industrial  as  well  as  building  instal- 

lations, and  these  men  take  care  of 
anything  that  happens  to  be  the  con- 

tractor's good  fortune  to  install. 
In  order  to  keep  clear  in  mind  some 

of  the  more  simple  installations,  the 
Journal  of  Electricity  plans  to  show  five 
different  types  of  them  laid  out  in  sim- 

ple form  so  that  it  will  be  easy  to  pick 
out  the  method  for  such  installations. 

Fig.  1  is  the  first  of  a  series  of 
five  to  appear  in  succeeding  issues  of 
the  Journal  of  Electricity.  It  shows 
a  single  motor  installation  with  all 
apparatus  in  sight  of  the  operator; 
that  is,  the  motor,  the  disconnecting 
switch  and  the  starter.  It  will  be  noted 
that  the  incoming  service  enters  the 
fusible  disconnecting  switch  just  above 
the  meter  box,  thence  to  the  starter, 
and  on  to  the  motor.  The  operator  can 
trip  the  auto-starter  and  see  if  his  dis- 

connecting switch  is  in  the  open  or 
closed  position  before  he  attempts  to 
work  on  the  motor  or  any  connections 
included  in  the  installation. 

Contractors  Make   Valuable  Use 
of  Membership  Lists 

The  Electrical  Contractors  and  Deal- 
ers' Association  of  Los  Angeles  has 

made  good  use  of  a  four-page  pam- 
phlet listing  the  names  of  the  members. 

their  addresses  and  telephone  numbers. 
The  front  cover  carries  a  message  to 
the  public  stating  the  principles  for 
which  the  association  stands.  The 
back   cover  gives   a   list   of   suggested 

The  Newberry-Pearce  Electrical  Com- 
pany of  San  Francisco  has  been  award- 

ed a  contract  by  the  board  of  trustees 
of  Healdsburg,  Calif.,  to  furnish  and 
install  a  complete  electric  lighting  sys- 

tem in  the  business  district  of  that 
city.  Forty-eight  electroliers  are  to  be 
erected.  The  system  will  cost  the  city 
$11,122.50.  Work  on  it  will  begin  at once. 

Electrical  Service 

Suggested  for  the  Home 

PORCH 

Convenience  Gullet  for  ironing  machine  motor — up  3' 
Convenience  Outlet  for  washing  machine — up  3', 

Convenience  Outlet  for  refrigerator  motor — up  6', 

Convenience  Outlet  for  electric  flat  iron — up  3'  6" 
Convenience  Outlet  for  ironing  machine  heater — up  3' 

KITCHEN 

Convenience  Outlet  for  water  heater — up  18" 
Convenience  Outlet  for  utility  motor. 

Urackct  Light  over  sink. 
Convenience  Outlet  pnd  Sw 

Front  door  bell. 

Back  door  buzzer 

Switch  for  range — up  4' 

Range  Outlet — ii|i  30" 

ilch  fo 
di.^hw 

dsher. 

BREAKFAST    RUUM 

Convenience  Outlet  for  hea 

Convenience  Outlet  for  lo.i 

t^r. 
colalo 

,  etc. BEUROOMS 

Outlet  for diesser  lights. 

ce  Outlfi  for  heatei.  . ew 

ing  ni3 chine 

or 

Convenience  Outlet  for  rea 
milk  warmer. 

Convenience  Outlet  for  cui 

i.is ing 

amp,  wa 

ming 

pad  or HALL 

OuiUt  fo 
all  night  light 

RECEPTION    HALL 

Convenience  Ouilci  for  vacuum  cleaner. 

Convenience  Outlet  for  poi  table  lamp 

Telephone  Outlet. 
BATH  ROOM 

Convenience  Outlet  for  vibratoi 

dryer  or  shaving  mirror — u 
Convenience  Outlet  for  healer — at  base. 

DINING  ROOM 

Convenience  Outlet  for  stand  lamp. 
Floor  Outlet  for  toaster,  percolator,  etc. 
Convenience  Uullci  for  heater. 

:g  iron,  hail 

LIVING   ROOM 

Convenience  Outlet  for  pian 
or  phonograph. 

Convenience  Outlet  for  stand  lamp. 

Outlet  for  lights  on  mantel. 
1-loor  Outlet  for  table  lamp. 
Convenience  Outlet  for  heater. 
Convenience  Outlet  for  vacuum  cleaner. 

The  Electrical 

Contractors  (§  Dealers 
Association 

of  Eos  Angeles 

Composed  of  those  Electrical 
Contractors  and  Dealers  who 

stand  for  quality,  service,  re- 
sponsibility and  fair  dealing, 

are  firmly  committed  to  the 

policy  of  the  AMERICAN 
PLAN,  as  established  by  the 

Merchants  &  Manufacturers 

Association  of  Los  Angeles. 

Your  favorable  consideration 

of  those  who  stand  for  this 

great  AMERICAN  principle 

of  industrial  freedom,  is  re- 

spectfully requested. 

First    and    fourth    pages    of    pamphlet    containing    list    of    members    of    Los    Angeles    contractors' 
association.      The    first    page    is    on    the    right    of    the    dividing    line.      Note    the    electrical    service 

suggested  for  the  home.     The  reverse  side  of  this  sheet  contains  the  list  of  members. 
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P.  E.  Doran,  electrical  contractor- 
dealer  of  Hollywood,  Calif.,  has  recently 
opened  a  new  branch  store  at  8030  Santa 
Monica  Boulevard,  Hollywood.  R.  B. 
Patton,  who  has  been  associated  with 
Mr.  Doran  for  some  time,  will  manage 
the  new  branch.  The  main  store  is  on 
Hollywood  Boulevard. 

The  Ohio- Electric  &  Controller  Com- 
pany, Cleveland,  recently  has  issued 

Bulletin  No.  107  describing  Ohio  lifting 
magnets  and  discussing  and  illustrating 
their  use  in  the  iron  and  steel  trades, 
also  for  magnetic  separation  of  tramp 
iron  from  ore,  cement,  coal  over  con- 

veyors or  chutes,  and  their  profitable 
application  for  handling  pipe  in  ware- 

houses, rails,  billets,  as  well  as  iron, 
steel  and  scrap  in  bulk. 

I 
Architect's  sketch  of   Beaty   Building-,   Modesto,    Calif.,   which   will   be   heated  by  electricity. 

Modesto    Office    Building    to    Be 
Heated  Electrically 

An  office  building,  which  it  is  believed 
will  be  the  first  one  in  California  to  be 
heated  by  electricity,  is  being  erected 
in  Modesto,  Calif.,  by  Jack  Beaty.  The 
structure  will  be  a  four-story  brick  and 
concrete  building  devoted  to  offices  and 
store   rooms. 

The  Beaty  Building  will  have  a  front- 
age of  140  ft.  on  J  Street  and  100  ft. 

on  Eleventh  Street  and  will  contain 
twelve  stores  and  ninety  offices.  It  will 
be  possible  to  meter  any  group  of  stores 
or  offices  separately.  Wallace  H.  Hub- 
bert  and  Wieland  Bros.,  Associated,  of 
San  Francisco  and  Modesto  are  the 
architects. 

"Electragist"  painted  on  each  side  of 
his  cars.  This  is  the  only  description 
of  his  business  that  appears.  Mr. 
Butcher  believes  that  in  this  way  peo- 

ple will  realize  more  quickly  the  value 
of  the  trade  name,  and  if  they  ask  what 
an  electragist  is  he  has  a  splendid  op- 

portunity to  sell  the  idea  to  them. 

Pump  Used  for  Supplying  Irrigation 
and  Pressure  Tank  Service. — The  ac- 

companying picture  shows  a  1%-in. 
Type  FD  Pelton  pump  direct-connected 
to  a  5-hp.  U.  S.  motor  installed  in  a 
concrete  pit  on  the  ranch  of  Fred 
Moifet,  Ceres,  Calif.  The  pump  lifts 
water  from  70  ft.  to  123  ft.  for  irriga- 

tion and  pressure  tank  service.  The  ex- tended end  of  the  motor  shaft  is  used 
for  belt-driving  a  small  compressor.  An 
automatic  control  switch  may  be  noted 
near  one  of  the  discharge  pipes;  this 
starts  or  stops  the  motor  as  the  water 
pressure  reaches  certain  predetermined 
points.  Note  also  the  check  valve 
which  makes  it  possible  to  retain  the 
tank  pressure  even  though  the  pump  is 

being  used  for  irrigation  service.  ' 

California     Contractor     Uses     Word 

"Electragist"  to  Describe  His  Business. 
— The  use  of  the  word  "Electragist"  to 
describe  the  man  engaged  in  the  busi- 

ness of  electrical  contracting  rapidly 
is  becoming  a  reality  in  California.  Roy 
Butcher  of  San  Jose  recently  has  had 
his   name   and   address   and   the   word 

Bectragist 

Panel    on    automobile    of    Roy    Butcher,    used    to 
advertise  the  fact  that   he   is   an  electragist 

Electrical    installation    in    a    pit   on    a    California    ranch    showing    pump,    motor,    compressor 
and  control  equipment 
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Record  in  Kitchen  Unit  Campaign 
Made  by  Idaho  Company 

What  is  believed  to  be  a  record  in 
the  Northwest  in  a  kitchen-lighting 
campaign  recently  was  made  by  the 
Idaho  Power  Company,  Boise,  when  it 
sold  3,666  kitchen-lighting  units  in  its 
field  in  southern  Idaho  and  eastern  Or- 

egon where  it  serves  22,000  residence 
lighting  consumers.  This  means  that 
sales  were  made  to  over  16  per  cent  of 
the   residential  customers. 

By  way  of  stimulating  interest  in  the 
campaign,  contests  were  put  on  among 
employees  of  the  company,  with  the  re- 

sult that  in  several  towns  on  the  sys- 
tem more  than  40  per  cent  of  the  resi- 

dences were  equipped  with  kitchen 
units.  Units  were  installed  on  a  15-day 
free  trial  and  sold  on  terms  of  75c 
down  and  75c  per  month. 

SAM  SHARP  OUTSHARPED 
Easy  Come — Easy  Go 

By  JOB   OSIER. 

"A  city  that  is  built  upon  a  hill  can- 
not be  hid"  nor  can  a  business  based 

on  double-dealing,  trickery  and  sharp 
practices  prosper  for  long.  Sooner  or 
later  the  submerging  tide  will  set  in, 
the  waves  of  adversity  roll  high,  break 
and  recede  carrying  along  the  wreck 
of  the  institution  and  the  owner  who 
believed    his    iniquitous    actions    were 

hidden  from  the  sight  of  his  fellowmen. 

Years  ago  Sam  Sharp's  electrical 
shop  and  store  resembled  the  First 
National  Bank  at  the  Saturday  rush 
hour.  Customers  were  trampling  one 
another  into  the  terrazzo  to  get  to  the 
counter  to  spend  their  spondulicks  and 

Sam — 

Was  growing  round-shouldered  from 
toting  tin  from  his  till. 

"S'nothin'  to't,"  says  Sam.  "S'like 
shootin'  fish  in  a  cistern.  All  a  man 
needs  to  succeed  in  the  'lectrical  game 
is  an  up-to-date  store  and  shop,  first 
class  merchandise,  A-1  salespeople, 
high-class  workmen  and  advertising. 
I'll  be  golfing  with  John  D.,  first  thing 

I  know." 

And  Sam's  sayings  were  not  idle 
boasting.    He  was  riding  on  that  beau- 

One  of  the  window  displays  used  by  tlie  Idaho  Power  Company  to  stimulate  interest  in   its  recent 
kitclien-lighting  campaign. 

THE  GOBLINS  'LL  GET  YOU  IF  YOU  DON'T WATCH    OUT! 

tiful  boulevard  leading  to  the  Vista 
House,  and  everything  was  eggs  in  the 

coffee  until — He  began  to  figure  that  he  was  giving 
his  customers  and  his  trade  too  much 

of  a  break.  "My  stock  is  too  high- 
class,"  he  figured.  "I'm  not  getting 
enough  velvet.  I'm  paying  too  much  in 
salaries.  I'm  not  grabbing  mine  fast 
enough,"   and,   so — Sam  Sharp,  a  man  of  the  industry 
who  had  for  years  carried  the  light  and 
been  an  example  for  many  friendly 
competitors,  executed  a  right-about 
face,  heading  directly  in  the  opposite 
direction. 

And  the  city  that  he  had  builded  on 
the  hill  was  an  abomination,  and  men 
of  the  electrical  industry,  lifting  their 
honest  eyes  from  their  tasks,  looked 

upon  Sam's  city  and  Sam's  folly  and 
profited   greatly  thereby. 
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San  Joaquin  Company  Announces 
1925  Development  Plans 

The  expenditure  of  $8,000,000  and  the 
construction  of  a  28,.500-kw.  hydro- 

electric plant  are  included  in  the  1925 
development  program  of  the  San  Joa- 

quin Light  &  Power  Corporation  as 
announced  by  A.  Emory  Wishon,  vice- 
president  and  general  manager.  In  this 
year's  budget  $1,250,000  has  been  al- loted  for  construction  work  on  the  Balch 

plant  of  the  Kings  River  project.  (Jour- 
nal of  Electricity,  April  1,  1925,  p.  241.) 

This  plant  will  cost  $5,000,000  and  be 
ready  for  operation  Jan.  1,  1927. 

In  addition  to  the  work  on  the  new 
power  plant,  the  expansion  program 
includes  the  building  of  several  new  , 
substations  of  large  capacity,  the  en- 

larging of  others  and  the  construction 
of  hundreds  of  short  transmission  and 
distribution  lines  throughout  all  parts 
of  the  ten  counties  served.  Business 
and  agricultural  conditions  in  the  San 
Joaquin  Valley  are  recovering  rapidly 
from  the  depression  of  1924,  and 
bumper  crops  have  been  assured  by  am- 

ple rainfall. 
More  agricultural  load  has  been  con- 

nected to  the  lines  of  the  company  this 
year  than  in  any  similar  period  in  the 
history  of  the  company.  During  the 
first  three  months  of  1925,  11,000  hp. 
in  agricultural  motors  was  added,  an 
increase  of  nearly  3,000  hp.  over  the 
same  period  of  last  year.  During  the 
coming  year  the  company  will  have 
available  25,000  hp.  from  the  Exchequer 
plant  of  the  Merced  Irrigation  District. 
A  contract  looking  toward  this  source 
of  power  was  made  several  years  ago. 
This  will  meet  the  grovrth  in  load  until 
the  completion  of  the  Balch  plant. 

Tentative  Electrical  Safety  Orders 
Hearing  Dates  Set 

The  Industrial  Accident  Commission 
of  the  State  of  California,  Department 
of  Safety,  has  prepared  tentative  Elec- 

trical Safety  Orders  for  submission  at 
public  hearings,  as  required  by  law,  be- 

fore becoming  effective.  These  orders 
are  the  result  of  the  experience  gained 

from  a  practical  tryout  of  the  "Pro- 
posed Electrical  Safety  Orders,"  which 

have  been  applied  quite  generally 
throughout  California  since  they  were 
distributed  in  1922.  They  represent  the 
work  of  the  advisory  electrical  com- 

mittee and  the  commission's  engineers, who  have  been  at  work  on  them  for 
many  months.  The  rules  apply  to  all 
work  done  by  public  utilities  on  private 
property,  such  as  services,  meter  instal- 

lations, industrial  substations,  etc.,  in 
addition  to  all  electrical  work  done  by 
electrical  contractors.  The  public  hear- 

ings will  be  held  at  10  a.m.,  May  26,  in 
room  137  State  Building,  Civic  Center, 
San  Francisco,  and  at  10  a.m.,  June  2, 
in  Room  906  Pacific  Finance  Building, 
Los  Angeles.  After  the  hearings,  the 
necessary  changes  and  corrections  will 

be  made,  and  the  Orders  then  will  be 
printed  in  the  adopted  form. 
The  Electrical  Safety  Orders  will 

supersede  the  Electrical  Utilization 
Safety  Orders,  effective  Jan.  1,  1917, 
and  as  revised  July  1,  1917.  and  -vill  be 
effective  in  places  of  empioyment  over 
which  the  Industrial  Accident  Commis-. 
sion  has  jurisdiction. 

A  limited  number  of  the  tentative  or- 
ders were  printed  and  are  being  dis- 

tributed. Copies  will  be  reserved  for 
the  public  hearings,  and  those  who  at- 

tend these  hearings  and  who  have  not 
received  the  tentative  orders  will  be 

supplied  ■ttdth  a  copy  at  that  time.  It  is 
suggested  that  all  interested  in  this 
work  attend  the  public  hearings  and 
gain  a  first-hand  knowledge  of  the  re- 

quirements for  safety  which  the  Indus- 
trial Accident  Commission  proposes  to 

make  effective. 

Mystic    Lake    Plant   of   Montana 
Utility  Put  in  Operation 

The  Mystic  Lake  plant  of  the  Mon- 
tana Power  Company  recently  was  put 

in  operation.  The  energy  being  fur- 
nished to  Billings  and  the  entire  eastern 

section  of  the  company's  system,  which 
hertofore  has  depended  solely  on  power 
supplied  from  the  more  remote  plants 
at  Great  Falls  and  on  the  Madison 
River,  will  be  augmented  by  the  power 
generated  at  the  Mystic  Lake  plant 
wliich  has  a  10,000-kw.  capacity. 

This  plant,  which  is  situated  on  the 
West  Rosebud  River,  45  miles  south  of 
Columbus,  Mont.,  is  operated  under  an 
effective  head  of  1,050  ft.  A  dam  25 
ft.  high  impounds  20,000  acre-ft.  of 
water,  which  is  brought  to  the  2.800-ft. 
steel  penstocks  through  a  tunnel  1,000 
ft.  long  and  a  56-in.  wood  pipe  9,000 
ft.  in  length.  Plant  equipment  consists 
of  two  7,500-hp.  Pelton  water  wheels 
connected  to  two  Westinghouse  6,250- 
kva.  generators,  and  two  Westinghouse 
3-phase,  6,000-kva.  transformers.  A 
51,000-volt  transmission  line  has  been 
erected  to  Red  Lodge,  a  distance  of  27 
miles. 

California  Institute  of  Technology 
Conducts  Strength  Tests. — Strength 
tests  to  last  approximately  a  year  or 
more  now  are  being  conducted  on  dif- 

ferent types  and  makes  of  suspension 
insulators  (high  strength)  at  the  high- 
tension  laboratory  of  the  California 
Institute  of  Technology,  Pasadena, 
Calif.  Apparatus  has  been  set  up  by 
which  four  different  loadings  are  put 
on  these  insulators  until  a  failure  oc- 

curs. Both  short-time  and  long-time 
load  tests  are  made  to  test  the  ultimate 
strength  of  the  units,  and  all  units  so 
loaded  are  given  periodic  electrical 
tests.  This  important  work  will  have  a 
bearing  on  the  equipment  to  be  used 
on  the  construction  of  the  Southern 

California  Edison  Company's  new  Big 
Creek  220,000-volt  line. 

Faculty  for  Pacific  Coast  Truck 
School  Is  Announced 

Definite  plans  for  the  Electric  Truck 
School  to  be  conducted  under  the  aus- 

pices of  the  National  Electric  Light  As- 
sociation in  San  Francisco,  June  8-13, 

are  nearing  completion.  The  faculty 
for  the  school  has  been  partially  de- 

termined upon  and  includes  the  follow- 
ing nationally  known  men:  Charles  A. 

Skinner,   New   York   Edison   Company; 
B.  J.  Martin,  Commonwealth  Edison 
Company;  George  E.  Cole,  Commercial 
Truck  Company;  S.  A.  Freeman,  vice- 
president.  Walker  Vehicle  Company;  J. 
C.  Boyers,  sales  manager,  Ward  Motor 
Vehicle  Company;  and  G.  A.  Round, 
Vacuum  Oil  Company.  Other  prominent 
men  interested  in  the  development  of 
the  electric  truck  industry  have  signi- 

fied their  intention  of  being  present 
during  the  duration  of  the  school,  which 
will  be  held  just  prior  to  the  National 
Electric    Light    Association   convention. 

The  curriculum  of  the  school  has  been 

prepared  and  will  include  the  following- 
topics: Charging   Equipment. 

Motors  and  Controls. 
Maintenance  and  Repairs. 
Fleet  Operation. 
Truck  Lubrication. 
Garage  Management. 
Salesmanship. 

The  school  will  be  opened  June  8  by 
Frank  A.  Leach,  Jr.,  vice-president  and 
general  manager  of  the  Pacific  Gas  and 
Electric  Company,  and  president  of  the 
Pacific  Coast  Electrical  Association. 

During  the  remainder  of  the  week  lec- 
tures will  be  given  during  the  after- 

noons, the  mornings  being  given  over 
to  the  inspection  of  equipment  displays 
and  fleets  in  the  San  Francisco  Bay 
region.  This  arrangement  will  permit 
those  who  desire  to  attend  the  Indus- 

trial Heating  School,  which  will  be  held 
in  the  mornings  from  June  9-13. 

The  truck  school  will  be  held  in  the 

new  general  office  building  of  the  Pa- 
cific Gas  and  Electric  Company.  En- 

rollment in  the  course  should  be  made 
through  J.  L.  Farley,  Pacific  Gas  and 
Electric  Company,  San  Francisco. 

Grays   Harbor    Company   to    Develop 

Power     on     Olympia     Peninsula. — The 

Grays  Harbor  Railway  &  Light  Com- 
pany of  Aberdeen,  Wash.,  will  develop 

hydroelectric  projects  on  the  Olympic 
peninsula,  even  if  the  city  of  Aberdeen 
decides  to  develop  a  similar  project  on 
the  Wjmooche  River,  according  to  E.  N. 
Sanderson,  president  of  the  Federal 
Light  &  Power  Company  of  New  York, 
of  which  the  Grays  Harbor  company  is 
a  subsidiary.  The  company  has  made 
surveys,  Mr.  Sanderson  states,  on  the 
Wynooche,  both  forks  of  the  Quinault 
and  on  the  Queets  and  Hoh  watersheds, 
and  has  filed  on  the  Queets,  Hoh  and 
Quinault  Rivers. 
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Contracts    for   Largest   Turbines 
and  Generators  Signed 

Contracts  for  hydraulic  and  gener- 
ating units  for  the  Rio  Itapauhau  plant 

of  the  Sao  Paulo  Tramway,  Light  & 
Power  Company,  Sao  Paulo,  Brazil, 

have  been  signed  recently.  The  P'elton 
Water  Wheel  Company,  San  Francisco, 
will  supply  two  40,000-hp.  impulse  tur- 

bines and  the  International  General 
Electric  Company  has  been  awarded  the 
contract  for  the  two  28,050-kw.  hori- 

zontal generators.  The  hydraulic  units 
will  create  a  new  world's  record  for  ca- 
jacitv,  the  former  record  having-  been 

held  "by  a  Pelton  35,000-hp.  wheel  in the  Big  Creek  No.  1  plant  of  the  South- 
ern California  Edison  Company.  The 

generators  will  be  the  largest  hori- 
zontal units  ever  made. 

Sao  Paulo  is  the  center  of  Brazilian 
industry,  which  is  made  up  of  a  di- 
-\rersified  line  of  manufacturing.  It  is 
approximately  50  miles  from  the  city 
of  Santos,  an  Atlantic  seaport  on  the 
southeastern  coast  of  Brazil.  The  ship- 

ment of  hydraulic  equipment  will  ag- 
gregate 500  tons  which  will  be  trans- 

ported by  an  all-water  route  to  Santos, 
whence  it  will  be  hauled  by  rail  and 
truck  to  the  power-house  site. 

Each  of  the  two  turbines,  operating 
under  a  2,230-ft.  head,  will  be  direct- 
connected  to  a  generator  rated  at  33,000 

"kva.,  11,000  volts.  The  generator  volt- age will  be  stepped  up  to  88,000  volts 
for  transmission  to  Sao  Paulo  and 
vicinity. 

Mansfield  Will  Be  Westinghouse 
Merchandising  Center 

In  order  to  place  the  head  offices  of 
the  merchandising  department  of  the 
Westinghouse  Electric  &  Manufacturing 
■Company  near  the  site  where  most  of 
the  articles  handled  by  the  department 
are  produced,  that  department  has  been 
moved  recently  from  New  York  to 
Mansfield,  Ohio.  In  the  future  all  of 
the  activities  of  this  branch  of  the 
Westinghouse  company  will  be  directed 
from  Mansfield. 

J.  S.  Tritle,  formerly  manager  of  the 
merchandising  department,  has  become 
:general  manager.  Mr.  Tritle  has 
moved  his  headquarters  from  New  York 
to  Mansfield,  from  where  he  will  direct 
all  merchandising  activities.  As  the  ma- 

jority of  the  articles  included  in  the 
merchandising  department  are  produced 
at  the  Mansfield  works,  Mr.  Tritle  will 
have  his  headquarters  in  that  city  and 
the  manufacturing,  engineering  and 
sales  forces  located  at  that  point  will 
report  to  him  directly. 

Heretofore  the  engineering  and  man- 
ufacturing operations  have  been  super- 

vised by  officers  located  at  East  Pitts- 
burgh, while  the  sales  activities  have 

been  directed  from  the  merchandising 

headquarters  in  New  York.  All  en- 
gineering work  will  be  conducted  in 

Mansfield  under  the  supervision  of  Mr. 

Tritle.  Those  engineers  at  East  Pitts- 

"burgh  who  have  been  engaged  on  the 
products  made  in  Mansfield  will  be 
moved  to  the  Ohio  plant. 

Mountain    States    Company    En- 
larges Operations  by  Purchase 

Enlargement  of  the  scope  of  opera- 
tions of  the  Mountain  States  Power 

Company,  Albany,  Ore.,  is  made  known 
through  the  recent  announcement  of 
the  purchase  of  the  Natrona  Power 
Company,  Casper,  Wyo.,  (Journal  of 
Electricity,   May   1,   1925,   p.   341),  the 

municipal  distribution  system  at  Wheel- 
er, Ore.,  the  Sublimity  Light  &  Power 

Company,  Sublimity,  Ore.,  and  the 
Aumsville  Light  &  Power  Company, 
Aumsville,  Ore. 

The  towns  of  Sublimity  and  Aums- 
ville, Ore.,  are  in  Marion  County  not 

far  distant  from  Stayton,  the  light  and 
power  business  of  which  was  purchased 
last  year  by  the  Mountain  States  com- 

pany. The  newly  purchased  prop- 
erties will  be  tied  in  with  Stayton  by  an 

11,000-volt  line.  The  town  of  Wheeler, 
Ore.,  on  upper  Tillamook  Bay,  will  be 
served  from  the  system  of  the  Coast 
Power  Company  acquired  recently  by 
the   Mountain   States   company. 

Chain  of  Utilities  Is  Formed  in 
Rocky  Mountain  Region 

Another  chain  of  light  and  power 
companies  has  been  organized  in  the 
Rocky  Mountain  region,  the  formation 
of  which  has  been  announced  by  E.  P. 
Bacon,  vice-president  and  general  man- 

ager of  the  Natrona  Power  Company  at 
Casper,  Wye,  until  the  recent  absorp- 

tion of  that  company  by  the  Mountain 
States  Power  Company.  The  new  com- 

pany is  known  as  the  Midwest  Public 
Service  Company  and  already  has  been 
chartered  to  operate  in  Wyoming  and 
South  Dakota. 

H.  C.  Chappell,  formerly  Mr.  Bacon's 
assistant  in  the  Natrona  company,  is  as- 

sociated with  him  in  the  new  arrange- 
ment as  general  manager  of  the  com- 

pany. It  is  understood  that  Salt  Lake 
City  capital  is  behind  the  new  organiza- 

tion which  has  assumed  control  of  the 
Big  Horn  Utilities  Company,  Greybull, 
Wyo.,  the  Western  Utilities  Company, 
Edgemont,  S.  D.,  and  the  Platte  Valley 
Power  Company,  Valley,  Neb. 

Operating  headquarters  of  the  com- 
pany will  be  maintained  at  Casper  al- 

though plans  contemplate  the  extension 
of  activities  to  every  state  in  the  Rocky 
Mountain  region  as  well  as  western 
Kansas  and  Nebraska. 

Aberdeen  Employs  Skagit  Engi- 
neer.— The  city  of  Aberdeen,  Wash., 

has  retained  C.  F.  Uhden,  formerly  en- 
gineer in  charge  of  the  Skagit  River 

power  construction  for  the  city  of  Se- 
attle, to  make  a  survey  of  the  Wynooche 

hydroelectric  project,  supplementary  to 
the  report  made  by  S.  C.  Watkins,  wa- 

ter superintendent.  Mr.  Uhden  is  ex- 
pected to  make  a  report  in  the  near  fu- 

ture to  the  mayor  and  city  council  of 
his  findings,  which  will  include  addi- 

tional data  as  to  water  volume  from 
gages  he  has  placed  in  the  river,  and 
also  as  to  the  amount  of  timber  to  be 
taken  out  and  cost  of  logging.  In  the 
meantime,  the  state  supervisor  of  hy- 

draulics is  still  to  report  on  the  appli- 
cation of  the  city  for  water  and  power 

rights,  which  he  took  under  consider- 
ation after  a  hearing  a  short  time  ago 

(Journal  of  Electricity,  April  15,  1925, 

page  297;. 

Application  Filed  for  Appropriation 
of  Water  from  Feather  River  North 
Fork  Tributaries — Application  has  been 
filed  with  the  California  Department 
of  Public  Works,  Division  of  Water 

Rights,  by  Robert  B.  Muir,  San  Fran- 
cisco, for  permission  to  divert  175  sec- 

ft.  of  water  from  Bucks  Creek  and 
Grizzly  Creek  tributary  to  the  North 
Fork  of  the  Feather  River  in  Plumas 
County.  The  water  is  to  be  used  for 
the  generation  of  electric  energy. 

Westinghouse  Company  Organizes 
Acceptance  Corporation 

As  an  expansion  of  its  service  to 
electrical  dealers  and  appliance  manu- 

facturers, the  Westinghouse  Electric  & 
Manufacturing  Company  has  announced 
the  formation  of  the  Westinghouse  Ac- 

ceptance Corporation,  a  $2,000,000  en- 
terprise to  assist  buyers  of  Westing- 

house products  in  the  financing  of  time- 
payment  sales  of  their  apparatus.  G. 
Brewer  Griffin,  recently  manager  of  the 
Westinghouse  automotive  equipment 
department,  will  have  active  charge  of 
the  new  company,  as  vice-president  and 
general   manager. 

According  to  Mr.  Griffin,  the  accept- 
ance corporation  in  the  main  was 

formed  to  furnish  a  more  complete  low- 
cost,  simplified  service  to  those  pro- 

viding the  sales  outlets  of  Westinghouse 
apparatus.  The  purpose  is  to  furnish 
financial  service  to  dealers  and  manu- 

facturers which  will  assure  more  rapid 
and  profitable  turnover  of  their  capital 
involved  in  time-payment  transactions 
and  at  the  same  time  provide  a  cooper- 

ative service  to  expand  the  volume  of 
the  time-payment  business  of  the 
dealers. 

The  head  offices  of  the  new  corpora- 
tion will  be  in  the  East  End  Trust 

Building,  Pittsburgh. 

CaUf ornia  Displaced  by  New  York 
in  Electricity  Generation 

In  the  United  States  during  1924 
more  than  59,000,000,000  kw-hr.  of  elec- 

tricity were  generated  by  water  power 
and  fuel,  according  to  recent  reports 
from  Washington.  Statistics  compiled 
show  that  New  York  led  in  the  produc- 

tion of  electricity  by  water  power,  hav- 
ing generated  19.84  per  cent  of  the 

total,  and  California  was  second  with 
15.76  per  cent.  For  the  three  years 
previous  California  had  been  first. 
Washington  produced  7.08  per  cent; 
Montana  5.69  per  cent;  South  Carolina 
4.35  per  cent;  Idaho  3.96  per  cent; 
Michigan  3.78  per  cent,  and  Iowa  3.48 

per  cent. New  York  also  led  in  the  production 
of  electricity  by  means  of  fuel,  with 
13.64  per  cent  of  the  total.  Pennsyl- 

vania generated  12.88  per  cent;  Illinois 
11.45  per  cent;  Ohio  9.39  per  cent;  Cali- 

fornia 6.20  per  cent;  Michigan  4.97  per 
cent;  West  Virginia  4.45  per  cent;  and 
Massachusetts  4.28  per  cent. 

Southern   Delegates  Attend  Meeting. 
— The  southern  division  was  well  repre- 

sented at  the  quarterly  meeting  of  the 
California  Electragists  recently  held  in 
Visalia,  Calif.  Among  those  present 
were:  C.  W.  Jones,  T.  L.  Hall  and  A. 
Hall,  Pomona;  S.  F.  Jones,  Covina;  Mr. 
and  Mrs.  J.  F.  Zweiner,  San  Diego; 
Frank  McGinley,  Wilmington;  P.  H. 
Needham,  A.  Hill,  J.  A.  Lenzinger,  and 
H.  B.  Woolsey,  Beverly  Hills;  F.  E. 
Elser  and  A.  L.  Spring,  Los  Angeles;  J. 
J.  Farley,  Fullerton,  and  C.  J.  Geisbush, 
executive  secretary. 

Transformer  Standards  Booklet  Re- 
vised.— Completely  revised  and  brought 

up  to  date  is  the  fourth  edition  of  the 
"Transformer  Standards  of  the  Elec- 

tric Power  Club"  which  recently_  came 
from  the  press.  This  issue  contains  all 
of  the  new  standards  which  have  been 

adopted  since  the  1924  edition  was  cir- culated. Diagrams  and  tables  support 

the  text  in  setting  forth  usable  informa- 
tion in  an  intelligible  manner. 
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Annual  Reports  of  Six  Electric  Utilities 
Are  Presented  to  Stockholders 

The  annual  reports  of  six  utility 
companies  engaged  in  the  generation 
and  disti-ibution  of  electrical  energy  in 
the  West  have  been  published  recently. 
Five  of  these  reports  deal  exclusively 
with  companies  operating  in  the  West, 
and  the  sixth  is  that  of  an  operating 
company  with  large  interests  in  the 
eleven  Western  states.  The  reports 
have  been  reviewed  for  the  benefit  of 
Journal  of  Electricity  readers. 

Southern    California    Edison    Company 

The  annual  report  to  the  stockhold- 
ers for  the  year  1924  has  been  pub- 

lished recently  by  the  Southern  Cali- 
fornia Edison  Company,  Los  Angeles. 

It  gives  a  comprehensive  statement  of 
the  status  of  the  company,  and  the 
facts  are  presented  simply  and  clearly. 

The  gross  earnings  for  the  year  1924, 
according  to  the  statement,  amounted 
to  $21,389,499.66  as  compared  with 
$20,211,160.20  for  1923.  The  net  earn- 

ings, however,  were  $8,395,720.10  as 
compared  with  $11,324,688.98.  The  de- 

cline is  accounted  for  by  the  great  in- 
crease in  operating  costs  due  to  the 

water  shortage,  the  winter  of  1923-24 
holding  the  record  for  the  lowest  pre- 

cipitation in  California  in  forty  years. 
This  water  shortage  caused  a  curtail- 

ment of  hydroelectric  output  and  a  co- 
incident increase  in  demand  from  irri- 
gation centers.  The  company  was 

forced  to  put  into  service  a  number  of 
small  generating  plants  that  had  been 
abandoned  and  shut  down  for  years  and 
in  addition  had  to  purchase  power  ex- 

tensively from  other  companies.  This 
resulted  in  $11,314,296.58  being  ex- 

pended for  operating  expenses  and 
maintenance  as  against  $6,984,904.10  m 
1923.  At  the  same  time  the  company 
distributed  and  sold  1,353,933,547  kw- 
hr.,  which  amounted  to  173,791,355 
kw-hr.,  or  15  per  cent  more  than  in 
1923,  which  had  been  the  company's 
record  year.  The  report  states  that 
while  these  excessive  costs  make  an 
abnormal  showing  in  operation  for  the 
year  1924  they  will  be  absorbed  over 
an  average  number  of  years,  partially 
out  of  the  contingency  reserve  for  1924 
and  the  remainder  from  the  reserve 
accumulation  in  subsequent  years. 

During  the  year  $14,000,000  in  bonds 
was  marketed  and  the  proceeds  used  to 
reimburse  the  treasury  for  capital  ex- 

penditures. A  total  of  $1,186,600  in 
bonds  was  retired  during  1924.  The 
number  of  stockholders  increased  by 
4,467  for  the  year,  making  a  total  of 
70,103.  Since  the  inception  of  the  cus- 

tomer-ownership plan  of  1917,  when  the 
company  had  approximately  2,000 
stockholders,  68,000  have  been  added. 
During  that  period  $61,086,700  par 
value  shares  were  sold,  of  which 
$7,755,400  par  value  shares  were  sub- 

scribed by  employees.  Stock  sales 
amounted  to  $14,472,500,  covering 
39,360  shares  of  7  per  cent  and  100,000 
shares  of  6  per  cent  preferred  and 
5.365  shares  of  common.  For  the  year 
1925  $10,000,000  7  per  cent  preferred stock  is  to  be  sold. 

The  principal  items  of  capital  expen- ditures in  1924  were: 

Big-   Creek   water   power  plants  un- 
der    construction   $  8,926,264.43 

Additions     to     Long     Beach     steam 

.  P]?"*          8,769,794.48 Additions   to    220,on0-vo!t   transmis- 
sion system        1.637,752.80 

Miscellaneous   additions  to  generat- 
ing   plants          520.367.77 

Transmission  and  telephone  lines.—        834.559.82 
Substations       2,422.273. 8S 
Electric  distribution  system    4.139,155.58 
General  store,  shop  and  test  depart- 

ment, buildings  and  equipment....  1,145,259.99 
District  offices,    stores,   garages  and 

miscellaneous       1,005,992.99 

Total   $29,401,421.74 

The  budget  for  new  construction  ex- 
penditui-es  for  the  year  1925  is  summar- ized as  follows: 
Water  power  development   $  7,535,000 
Steam  power  development.  Long  Beach 

.steam   plant         3,965,000 
Miscellaneous  additions  to  water    power 

and  steam  plants          595,478 
220.000-voIt  transmission  lines,  substa- 

tions and  right-of-way,       1,500,000 
Transmission     lines     and     substations 

(60.000  volts  and  under)       1.077.000 
Distribution  lines  and  substations       8.750,000 
Miscellaneous  buildings,  equipment, 

system  betterments,  subsidiary  com- 
panies,  etc   _        1.577.522 

Total   $25,000,000 

The  total  output  of  the  Edison  sys- 
tem in  1924,  including  water  power 

plants,  steam  plants  and  purchased 
power,  was  1,687,888.206  kw-hr.,  as 
compared  to  1,548,896,120  kw-hr.  in 
1923.  The  connected  load  in  1924 
amounted  to  1,003,485  hp.  as  against 
899,950  hp.  in  1923. 

Due  to  the  water  shortage  and  conse- 
quent curtailment  of  hydroelectric  out- 

put, the  company  deferred  its  new 
business  activity  during  the  greater 
part  of  1924,  but  the  report  states  that 
"the  outlook  for  1925  from  the  com- 

pany's standpoint  is  unusually  bright  in 
the  direction  of  adding  new  business 
and  all  reasonable  demands  for  service 

will  be  promptly  met." 
Pacific  Gas  and  Electric  Company 

An  inci'ease  of  13  per  cent  in  gross 
operating  revenue  for  the  year  1924  is 
reported  to  the  stockholders  of  the  Pa- 

cific Gas  and  Electric  Company,  through 
its  president,  W.  E.  Creed,  in  the  nine- 

teenth annual  report  recently  issued, 
the  total  being  $44,451,586  os  com- 

pared with  $30,321,535  for  1923.  The 
principal  factors  contributing  to  this 
increase  of  $5,130,051  were:  normal 
growth  of  a  permanent  character,  meas- 

urable by  the  net  addition  of  51.816  cus- 
tomers, exclusive  of  those  taken  over 

in  the  acquisition  of  other  properties: 
increase  of  134,791,000  kw-hr.,  or  11.2 
per  cent  in  electric  sales,  and  increase 
of  1,602,683,200  cu.ft.,  or  11.7  per  cent 
in  gas  sales;  the  inclusion  of  earnings 
of  acquired  companies  aggregating  ap- 

proximately $170,000  more  than  the 
corresponding  figure  of  1923;  two  in- 

creases in  gas  rates;  increased  use  of 
electric  energy  for  irrigation  induced 
by  the  drought  experienced  in  Califor- 

nia in  1924;  addition  of  about  $140  000 
to  gross  revenues  due  to  one  additional 

day's  operations,  1924  being  a  leap 

year. General  and  administrative  expenses 
for  the  year  were  substantially  the 
same  as  in  1923,  but  operating  expenses 
increased  by  $5,222,810.  The  increase 
is  attributed  to  the  following  causes: 
extraordinary  expenses,  temporarv  in 
character,  of  approximately  $2  500,000 
incurred  chiefly  in  the  operation  of 
steam  plants  to  supply  the  deficiency  in 
output  of  hvdroelectric  plants  due  to 
drought  conditions;  increased  cost  of  oil 

to  the  extent  of  $1,930,000;  added  ex- 
penses of  $793,000  normally  following 

the  much  larger  volume  of  production 
and  distribution  in  1924  and  of  service 
to  53,582  additional  customers.  The 
ratio  to  gross  earnings  of  all  ordinary 
operating  expenses,  including  mainte- 

nance, taxes,  etc.,  but  excluding  tem- 
porary expenses  occasioned  by  the 

drought,  was  57.8  per  cent  in  1924  as 
against  60  per  cent  in  1923. 
During  the  drought  increased  de- 

mands, particularly  from  agricultural 
sections,  aggregated  134,791,000  kw- 
hr.,  or  11.2  per  cent  of  the  preceding 
year's  electric  sales.  The  report  states 
that  by  extraordinary  efforts  the  com- 

pany was  able  to  go  through  the  critical 
period  without  curtailing  deliveries  of 
electric  energy  to  any  of  its  customers, 
without  lowering  service  standards, 
without  refusing  any  new  business  of- 

fered, and,  by  strictest  economy  and  the 
deferment  of  expenditures  not  essential 
to  the  service  or  immediately  necessary, 
without  impairment  of  its  financial  po- 

sition, notwithstanding  the  fact  that  no 
increase  in  rates  was  requested.  Total 
net  income  from  all  sources  amounted 
to  $16,732,323,  or  $253,991  in  excess  of 
1923,  a  relatively  small  increase  in 
view  of  the  greatly  increased  volume  of 
new  business  and  of  the  large  amount 
of  new  capital  invested  during  the  year. 
The  report  points  out  that  the  correct 
view  to  take  in  this  instance  is  that, 
now  that  the  conditions  which  compelled 
a  .temporary  increase  of  $2,500,000  in 
operating  expenses  have  disappeared, 
the  benefits  to  which  the  company  is 
entitled  from  the  additional  business 

and  capital  investment  merely  were  de- 
ferred, through  unavoidable  circum- 
stances, and  should  be  realized  under 

present  normal  conditions. 
The  dividends  on  preferred  stock 

amounted  to  $3,244,603  and  on  common 
stock  $3,040,123.  The  report  invites 
attention  to  the  fact  that  the  broaden- 

ing market  for  its  common  and  pre- 
ferred stocks  is  reflected  in  constantly 

decreasing  average  holdings.  In  the 
ten  and  one-half  years  since  the  com- 

pany initiated  the  customer-ownership 
policy  the  average  number  of  shares 
owned  by  each  preferred  stockholder 
has  decreased  from  79.5  to  25.9  and  that 
ovsmed  by  each  common  stockholder 
from  162.3  to  39.6  The  average 
amount  of  both  classes  of  stock  held  by 
each  of  the  31,859  customer-owners  as 
of  Dec.  31,  1924,  was  30.5  shares  as 
compared  with  130.9  shares  on  June  3, 
1914.  At  the  close  of  1924,  15,621,  or 

53.3  per  cent  of  the  company's  stock- holders owned  10  shares  or  less  and 
95.7  per  cent  owned  not  to  exceed  100 
shares  each.  This  is  exclusive  of  stock 
being  purchased  on  the  installment  plan 
by  2,549  employees. 

The  report  states  that  the  company 
ranks  second  in  the  United  States  in  its 
hydroelectric  output  and  fourth  in  the 
output  of  power  generated  in  both 
hydroelectric  and  steam  electric  sta- 

tions. It  now  operates  twenty-seven 
hydroelectric  plants  with  a  combined 
capacity  of  426,239  hp.,  and  four  steam 
electric  generating  plants  with  an  in- 

stalled capacity  of  190,349  hp.,  the  ag- 
gregate installed  capacity  of  all  plants 

being  616,588  hp. 
The  company  developed  during  1924  a 

service  sales  program  formed  on  the 
basis  of  a  definite  continuous  effort  on 
the  part  of  the  entire  organization  to 
merit,  win  and  hold  the  good  vidll  of 
the  public.     It  consists  of:   appeal  to 
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employees;  appeal  to  consumers;  coop- 
eration with  dealers  and  civic  organiza- 
tions; appeal  to  public;  educational 

trips  to  company  properties.  The  re- 
port touches  upon  the  functions  of  the 

personnel  department  and  the  welfare 
work  handled  through  the  Pacific  Ser- 

vice Employees  Association,  and  closes 
with  an  expression  of  appreciation  of 
the  fine  spirit  of  loyalty  and  coopera- 

tion which  has  characterized  the  com- 

pany's organization  throughout  the 
year. 

San  Joaquin  Light  &  Power 
Corporation 

W.  G.  Kerckhoff,  retiring  president  of 
the  San  Joaquin  Light  &  Power  Cor- 

poration, Fresno,  Calif.,  in  his  report 
to  the  stockholders  for  the  year  1924, 
at  the  outset  directs  attention  to  the 

fact  that  that  year  was  without  prece- 
dent in  the  history  of  electric  utilities 

in  California  on  account  of  the  extreme 
drought  in  water  supply  available  for 
hydroelectric  plant  operation.  In  spite 

of  this  condition,  the  company's  cus- 
tomers were  served  throughout  the  year 

without  any  curtailment,  due  to  the  pur- 
chase of  additional  power  from  the  "Tur- 

lock  Irrigation  District  and  other 
sources  and  the  practically  continuous 

operation  of  the  company's  steam 
plants.  The  dry  season  resulted  in  a 
great  increase  in  load  largely  from  ag- 

ricultural use,  the  pumping  load  in- 
creasing 51  per  cent  over  that  of  the 

preceding  year.  The  increased  demand 
of  agricultural  consumers  was  met  in 
full  at  an  additional  expense  to  the 
company  of  over  a  million  dollars,  but 
no  increase  in  rates  was  charged. 

The  total  output  for  the  year  1924 
was  573,821,266  kw-hr.,  an  increase  of 
231/2  per  cent  over  1923.  Of  tliis,  12  per 
cent  or  70,718,008  kw-hr.  was  supplied 
to  the  southern  part  of  California  to 
help  relieve  the  shortage  there. 

Gross  operating  revenues  for  the  year 
amounted  to  $7,450,925,  a  gain  of  8.01 
per  cent  over  $6,898,353  in  1923.  Rev- 

enues from  electric  light  and  power  in- 
creased 8.51  per  cent  during  1924,  while 

the  sale  of  energy  of  464,294,799  kw- 
hr.  supplied  a  demand  20  per  cent 
greater  than  in  1923.  Excluding  the 
energy  supplied  to  foreign  companies, 
revenues  from  business  on  the  com- 

pany's own  lines  increased  10.73  per 
cent,  while  the  sales  of  energy  corre- 

spondingly gained  25  per  cent  as  com- 
pared with  1923.  As  of  Dec.  31,  1924, 

service  was  being  supplied  to  70,263 
consumers  of  electricity,  water  and  gas, 
of  which  3,822  were  added  during  the 

year.  The  number  of  consumers,  cur- 
rent supplied  and  revenues  have  doubled 

within  a  period  of  less  than  five  years. 
The  1924  operating  expenses  totaled 

$4,320,945  as  against  $2,954,544,  an  in- 
crease of  $1,366,401.  This  increase  is 

accounted  for  largely  in  the  extraordin- 
ary expense  for  fuel  used  in  the  opera- 

tion of  steam  power  plants  and  pur- 
chased power  directly  attributable  to 

the  drought.  Heavy  maintenance  ex- 
penditures were  necessary  during  the 

year  to  reconstruct  older  transmission 
and  distribution  lines.  Aside  from  these 
items,  the  increased  expense  incurred  in 
normal  operation  is  proportionately  less 
than  would  be  expected  from  the  in- 

creased volume  of  business  served,  ac- 
cording to  the  report.  In  spite  of  the 

heavy  expenses,  all  bond  interest 
charges  and  dividends  were  met  in  full, 
the  surplus  accumulated  in  past  years 
being   urawn   upon   lor    a   part   of   the 

dividends.  Stock  and  bonds  sold  early 
in  1924  produced  funds  sufficient  to 
carry  construction  well  along  into  1925. 
Only  necessary  additional  facilities  to 
connect  new  business  and  maintain  ser- 

vice were  constructed  during  1924,  the 
capital  expenditures  for  that  period 
amounting  to  $2,349,538.67  as  com- 

pared with  $4,581,006.55  for  1923.  The 
construction  budget  for  1925  calls  for 
an  expenditure  of  $3,000,000. 
New  stockholders  to  the  number  of 

1,062  were  added  in  1924,  and  at  the 
end  of  the  year  11,502  preferred  stock- 

holders were  customer-owners.  More 

than  60  per  cent  of  the  company's stockholders  are  residents  within  the 
territory  served  and  more  than  95  per 
cent  within  California.  Of  the  stock- 

holders, 58  per  cent  own  less  than  five 
shares  and  60  per  cent  are  in  the  wage- 
earning  class. 

The  company's  new  ten-story  office 
building  in  Fresno  was  completed  and 
occupied  in  February,  1924. 
The  report  announces  the  acquire- 

ment by  the  Western  Power  Corpora- 
tion of  New  York  of  the  control  of  the 

San  Joaquin  Light  &  Power  Corpora- 
tion and  its  subsidiaries,  the  Midland 

Counties  Public  Service  Corporation, 
and  the  Fresno  City  Water  Corporation, 
and  states  the  company  will  continue 
under  the  same  management  and  poli- 

cies "in  rendering  the  best  possible  ser- 
vice to  the  public  and  in  the  develop- 

ment of  the  natural  resources  of  the 
territory  for  the  benefit  of  its  cus- 

tomers." The  California-Oregon  Power Company 

The  annual  report  of  The  California 
Oregon  Power  Company  for  the  year 
1924  begins  with  a  record  of  growth 
by  setting  forth  a  comparative  state- 

ment of  the  annual  gross  and  net  earn- 
ings and  operating  and  maintenance 

expense  of  the  company  from  1912 
through  1924.  An  interesting  compari- 

son is  afforded  by  the  figures  for  1912 
and  1924  as  follows: 

Value 
Physical Gross 

Properties Revenue 
  $  4.189,325 $    307,040 

   15,415,091 1,699,764 

The  company  has  nine  generating 
stations  with  a  total  capacity  of  38,780 
kw.  During  the  year  a  very  active  pro- 

gram of  construction  was  carried  on, 
the  total  for  capital  betterments  aggre- 

gating $3,662,475.08.  Of  this  $2,601,- 
020.50  was  expended  for  the  three 
major  undertakings  of  the  program, 
namely,  the  construction  of  the  new 
East  Side  plant  on  Link  River  in  Kla- 

math Falls,  completed  and  placed  in 
operation  Aug.  22,  1924;  the  construc- 

tion of  Copco  No.  2,  a  second  power 
plant  on  the  Klamath  River  just  below 
Copco  No.  1  plant,  which  will  be  com- 

pleted during  1925;  and  the  construction 
of  a  110,000-volt  transmission  line  77% 
mi.  long,  extending  from  the  plants  at 
Copco  to  Delta,  Calif.,  that  was  finished 
in  November,  1924.  The  balance, 
$1,061,454.58,  was  expended  in  rebuild- 

ing older  lines,  many  extensions  to  new 
consumers,  and  considerable  enlarge- ments of  various  substations  and  other 
similar  structures  necessary  to  take 
care  of  growing  demands  for  power 
and  other  electrical  service  in  the  ter- 

ritory. The  completion  of  Copco  No.  2 
plant  will  add  30,000  kw.  generating  ca- 
pacitv,  or  a  total  capacity  of  nearly 
69,000  kw. 

During  the  year  1924  the  company  re- 

ceived authority  to  issue  $2,500,000"in  6 per  cent  bonds,  $1,500,000  in  7  per  cent 
twenty-year  sinking  fund  debentures, 
and  $1,000,000  preferred  capital  stock. 
The  total  face  value  of  $5,000,000  was 
and  is  being  used  to  finance  the  con- 

struction program  already  referred  to. 

The  company  has  adopted  the  customer- 
ownership  policy,  and  its  stockholders 
now  number  over  2,300  persons.  All 
of  the  7  per  cent  preferred  stock  au- 

thorized previous  to  the  issue  just  men- 
tioned has  been  sold,  and  nearly  one- 

half  of  the  last  issue  has  been  sold  to 
customers  of  the  company.  This  dis- 

tribution was  made  solely  through  the 
efforts  of  the  members  of  the  organiza- 

tion. Sales  were  made  for  cash  or  un- 
der a  partial-payment  plan  of  $5  per 

share  per  month,  interest  being  allowed 
on  all  partial  payments.  Dividends  have 
been  paid  regularly  upon  the  preferred 
capital  stock  since  its  issuance. 

From  the  standpoint  of  business  de- 
velopment, the  year  1924  has  been  one 

of  the  most  successful  that  the  com- 
pany has  had,  increase  in  revenue  from 

business  within  the  territory  amount- 
ing to  17  per  cent.  The  aggregate  in- 

crease in  connected  load,  exclusive  of 
wholesale  deliveries,  has  amounted  to 
8,450  kw.  Of  this,  4,182  kw.  represent 
added  domestic  and  lighting  load,  the 

balance  increase  in  power  load.  iTi'e total  number  of  electric  consumers  has 
increased  from  13,395  to  14,521.  Over 
316  domestic  electric  ranges  were 
added  to  the  lines  during  the  year, 
bringing  the  total  number  up  to  1,672. 
Cooking  schools,  cooking  demonstra- 

tions and  the  publication  of  two  range 
manuals  helped  stimulate  range  sales. 
Effort  has  been  made  to  stimulate  the 
use  of  electric  power  for  pumping.  Con- 

siderable time  has  been  spent  for  that 
purpose,  and  a  manual  descriptive  of 
pumping  equipment  and  giving  the  cost 
of  operation  under  various  conditions 
has  been  published.  The  report  states 
that  the  outlook  for  business  growth  for 
the  year  1925  is  encouraging. 
Operating 

Maintenance 

Expense                        Net  Kw-hr. 
Taxes  Earnings  Generated 

$    137,663  $    169,376  21.492,374 
698,888                    1,000,875  175,778,068 

Much  stress  is  laid  upon  the  per- 
sonnel of  the  company's  organization, 

and  the  statement  is  made  that  "the 
management  is  convinced  that  one  of 
the  important  assets  of  the  company  is 
the  splendid  morale  of  the  organiza- 

tion and  the  loyal  support  rendered  by 

members  of  the  organization."  As  a 
part  of  the  personnel  record,  picfiires 
are  being  taken  of  everyone  in  the  or- 

ganization. Pictures  of  some  of  the 
men  at  Copco,  typical  of  the  organiza- 

tion, are  included  in  the  report,  and 
the  regret  is  expressed  that  there  is 
not  space  for  all.  The  report  is  made 
particularly  interesting  by  the  number 

of  fine  photographs  of  the  company's different  projects. 

Los  Angeles  Gas  &  Electric 
Corporation 

The  annual  report  and  year  book  for 
1924  recently  issued  to  the  stockhold- 

ers of  the  Los  Angeles  Gas  &  Electric 
Corporation  states  that  the  corporation 
has  experienced  a  healthy  growth  for 
the  year,  that  everything  points  to  a 
continuance  of  that  growth,  and  that 
the  outlook  is  most  promising. 

Gross  receipts  for  the  year  are  given 
as  $16,056,722,  total  operating  expenses 
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and  taxes  $9,446,604,  and  net  operating 
income  .$6,610,117.  Dividends  paid  on 
both  preferred  and  common  stock 
amounted  to  $1,417,863.  Net  expendi- 

tures for  additions  and  betterments  to 
plants  and  equipment  during  1924  were 
as  follows: 
Gas   works   $  1.760,390.46 
Electric   generating   stations       2.523,278.79 
Gas    distributing   system       3,774,547.29 
Electric    distributing    system       3,333,076.93 
General  betterments       2,590,289.65 
Land  purchased       Ii712,219.93 

Total   $15,693,803.06 

Improvements  planned  for  the  com- 
ing year  call  for  an  expenditure  of  ap- 

proximately $13,000,000. 
An  increase  in  the  preferred  stock  of 

the  company  from  $10,000,000  to 
$30,000,000  and  in  the  common  stock 
from  $20,000,000  to  $30,000,000  was  au- 

thorized in  1924. 

The  Los  Angeles  Gas  &  Electric  Cor- 
poration is  a  staunch  advocate  of  cus- 

tomer-ownership, and  on  the  first  of 
the  year  (1925)  there  were  142.857 
shares  of  preferred  stock  outstanding 
or  being  sold  on  installments.  In  ad- 

dition to  the  sale  of  stock,  bonds 
amounting  to  $8,000,000  were  sold  in 
February  and  to  $6,000,000  in  No- 
vember. 

The  output  of  electricity  in  1924  was 
158,805,776  kw-hr.,  exclusive  of  electric 
current  supplied  to  relieve  the  shortage 
on  other  systems.  The  figure  given  is 
an  increase  of  24.96  per  cent  over  the 
1923  output,  which  amounted  to  127,- 
357,201  kw-hr.  The  number  of  electric 
meters  as  of  Jan.  1,  1925,  was  111,075. 
The  report  states  that  the  growth  of 

the  corporation's  service  is  well  illus- 
trated by  the  fact  that  the  number  of 

gas  meters  and  gas  output  practically 
doubled  in  the  last  four  years,  while 
the  number  of  electric  meters  and  the 
electric  output  doubled  in  the  last  three 
years;  the  gross  earnings  also  doubled 
in  the  last  four  years. 

The  report  pays  particular  attention 
to  employees  activities,  which  include 

the  employees'  insurance  fund,  Old 
Guard  and  band,  and  baseball,  basket 
ball  and  bowling  teams. 

Standard  Gas  &  Electric 
Company 

The  Standard  Gas  &  Electric  Com- 
pany, operating  company  for  the  Bylles- 

by  properties,  in  the  twelve  months 
ended  Dec.  31,  1924,  had  the  most  suc- 

cessful year  in  its  history,  according  to 
the  statement  of  its  president,  John  J. 

O'Brien,  in  the  annual  report  to  the 
stockholders  recently  issued.  For  that 
period  gross  earnings  amounted  to 
$6,098,532,  an  increase  of  17.35  per 
cent  over  the  preceding  year.  The  bal- 

ance available  for  common  stock  divi- 
dends was  equal  to  $6.61  a  share  on 

the  302,693  shares  outstanding  Dec.  31, 
1924,  there  having  been  an  increase  of 
90,693  shares  during  the  year  due  to 
the  conversion  of  debenture  bonds.  Total 

holders  of  all  classes  of  the  company's 
stock  were  approximately  20,600  at  the 
close  of  1924,  an  increase  of  7,900  dur- 

ing the  year. 
The  operated  utility  companies,  as  a 

whole,  enjoyed  good  growth  in  business 
and  earnings.  Combined  gross  earn- 

ings of  these  companies  increased  9.07 
per  cent,  and  net  earnings  increased 
13.6  per  cent.  The  total  number  of 
customers  increased  from  691,041  to 
740,964,  and  total  electric  connected 
load  increased  from  1,101,998  to  1,241,- 
787  kw.    Electric  energy  output  for  the 

year  amounted  to  1,469,377,905  kw-hr. 
The  company  has  increased  substan- 

tially its  holdings  in  Northern  States 
Power  Company  and  now  owns  the  con- 

trolling interest   in  that   company. 
Operated  utility  companies  continued 

the  successful  development  of  the  cus- 
tomer-ownership policy  inaugurated  in 

1915,  and  at  the  end  of  the  year  had 
approximately  64,000  shareholders,  a 
net  gain  of  about  14,000. 

The  total  amount  expended  in  1924 
for  construction  of  new  plants,  addi- 

tions, improvements,  transmission  and 
distributing  equipment  was  $30,939,715 
and  $31,388,262  in  1923.  The  construc- 

tion budget  for  1925  has  been  set  at 
$22,948,000,  which  will  be  devoted 
largely  to  transmission  and  distributing 
equipment  needed  to  reach  and  serve 
additional  customers.  New  electric 
generating  capacity  completed  and  put 
into  service  in  1924  amounted  to  179,925 

hp.,  of  which  31,225  hp.  was  hydroelec- 
tric and  148,700  was  steam.  The  most 

important  water-power  development 
finished  was  the  27,000-hp.  unit  of  the 
El  Dorado  project  of  the  Western  States 
Gas  &  Electric  Company,  Stockton, 
which  went  into  service  late  in  Jan- 

uary, 1924. 
The  report  states  that  the  Byllesby 

Engineering  &  Management  Corpora- 
tion had  a  very  satisfactory  year  and 

its  earnings  were  correspondingly  good, 
and  concludes  with  the  statement 
that  the  outlook  for  the  continued 
growth  and  prosperity  of  the  Standard 
coinpany  is  most  encouraging. 

Report  to  Stockholders  Issued  by 
General  Electric  Company 

The  thirty-third  annual  report  of  the 
General  Electric  Company,  Schenec- 

tady, N.  Y.,  to  its  stockholders  recently 
was  issued  for  the  year  1924.  The  re- 

port shows  that  orders  received  in  1924 
amounted  to  $283,107,697,  a  decrease  of 
7  per  cent  from  those  received  in  1923, 
wMch  amounted  to  $304,199,746.  Un- 

filled orders  at  the  end  of  1924  aggre- 
gated $68,958,000  as  against  $87,112,000 

at  the  end  of  1923.  Net  sales  billed  in 
1924  totaled  $299,251,869  and  in  1923 
$271,309,695.  Cost  of  sales  billed,  in- 

cluding operating,  maintenance  and  de- 
preciation charges,  reserves  and  pro- 

vision for  all  taxes,  amounted  to 
$264,909,538  as  against  $241,653,949  in 
1923,  leaving  a  net  income  from  sales 
in  1924  of  $34,342,331  as  compared  to 
$29,655,747  the  previous  year.  Deduc- 

tions for  interest,  discount  and  addi- 
tions to  general  reserve  left  available 

for  dividends  $39,235,548  in  1924;  in 
1923  the  figure  was  $33,525,118.  Divi- 

dends of  6  per  cent  on  special  stock, 
amounting  to  $1,195,405,  and  8  per  cent 
on  common  stock,  amounting  to  $14,- 
404,980,  were  declared  in  1924.  The 
net  book  value  of  the  manufacturing 
plants  of  the  company  is  given  as  of 
Dec.  31,  1924,  as  $55,769,645.  The  num- 

ber of  stockholders  of  both  classes  as 
of  Dec.  3,  1924,  was  37,716,  of  whom  45 
per  cent  were  women. 

The  report  explains  the  disposal  of 

all  of  the  General  Electric  Company's 
holdings  of  the  capital  stock  of  the 
Electric  Bond  &  Share  Company  by 
means  of  the  organization  of  a  new 
corporation.  (Journal  of  Electricity, 
Jan.  15,  1925,  p.  72.) 
The  International  General  Electric 

Company,  Inc.,  New  York,  which  con- 
ducts the  export  business  of  the  Gen- 

eral Electric  Company,  has  issued  its 

sixth  annual  report  to  the  stockholders 
covering  the  year  1924.  During  this 
period  a  reduced  volume  of  business 
was  secured,  owing  to  the  continuation 
of  unfavorable  conditions  in  foreign 
countries  prevalent  since  late  in  1920. 

Orders  booked  during  1924  amounted 
to  $17,590,000  as  compared  with  $21,- 
743,000  in  1923,  the  decrease  due  in  part 
to  the  elimination  of  orders  from 
Canada,  business  with  that  country  hav- 

ing been  carried  on  since  early  in  1924 
by  the  General  Electric  Company,  which 
acquired  a  majority  of  the  common 
stock  of  the  Canadian  General  Electric 
Company,  Ltd.  Sales  billed  during  the 
year  aggregated  $22,590,108  as  com- 

pared with  $22,371,526  in  1923,  this  re- 
sult being  due  to  the  completion  of 

orders  carried  over  from  the  previous 
year.  The  1924  total  net  income 
amounted  to  $2,512,816  as  against 

$2,526,251  for  1923. 
The  statement  reports  strong  compe- 

tition from  British  and  continental 
manufacturers,  resulting  in  a  reduction 
of  profit  from  selling  operations  from 
$967,506  for  1923  to  $690,371  for  1924. 
It  is  anticipated  that  keen  competition 
will  continue,  but  general  business  con- 

ditions abroad  are  improving,  and  "it is  felt  that  orders  booked  in  1925  will 
be  substantially  in  excess  of  those  of 

1924." 

Extensions  Are  Made  to  Pueblo 
Street-Lighting  System 

Extension  of  the  street-lighting  sys- 
tem in  Pueblo,  Colo.,  has  been  carried 

to  such  an  extent  that  at  the  present 
time  there  are  ornamental  street  lights 
on  over  thirty-seven  miles  of  city 
streets.  During  the  past  five  years 
nearly  one  thousand  ornamental  stand- 

ards have  been  erected  for  street  light- 
ing purposes.  Service  is  furnished  by 

the  Southern  Colorado  Power  Company. 
In  the  commercial  district  of  the  city 

five-light  Corinthian  columns  are  used. 
Four  standards  are  placed  90  ft.  apart 
on  each  side  of  the  street  in  the  down- 

town blocks.  In  the  residential  part  of 
the  city  two  types  of  posts  are  used.  On 
streets  with  center  parkways  five-light 
posts  of  the  Union  Metal  Company's make  are  installed  in  the  center  of  the 
street  intersections  on  concrete  bases. 

Single-light  standards  using  Nova-Lux 
heads  with  prismatic  glassware  are  in- 

stalled on  the  other  residential  streets. 

Five-light    posts    with    concrete    bases    are    in- 
.stalled  on  Pueblo  streets  having  center  parking. 
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Washington  Water  Power   Com- 
pany Cuts  in  110-kv.  Line 

The  new  Long  Lake-Stratford  110-kv. 
transmission  line  of  The  Washington 
Water  Power  Company  recently  was  cut 
into  service.  Work  on  this  line  has  been 
under  way  since  early  last  fall.  Pre- 

vious to  cutting  the  line  into  service  it 
was  given  a  series  of  preliminary  tests. 
The  results  of  these  tests  were  satisfac- 

tory in  every  way,  according  to  B.  M. 
Merrill,  superintendent  of  light  and 
power. 

This  90-mile  section  is  part  of  the  line 
which  connects  the  Long  Lake  hydro- 

electric plant  with  Taunton  on  the  Mil- 
waukee railroad.  The  20-mile  stretch  of 

older  line  from  Stratford  to  Neppel  has 
been  newly  rebuilt  to  operate  at  110  kv. 
Another  section,  25  miles  in  length, 
completes  the  transmission  system  from 
the  power  plant  to  the  point  of  delivery 
to  the  railroad  system. 

This  new  line  is  intended  to  provide 
duplicate  service  to  the  railroad  as  well 
as  to  furnish  additional  power  to  the 
Palouse  and  Big  Bend  districts.  At 
Lind,  on  the  Milwaukee  road,  a  bank  of 
6,000-kw.  transformers  has  been  re- 

placed with  a  10,000-kw.  bank  to  meet 
the  increasing  demand  for  the  above- 
mentioned  districts. 

In  the  city  of  Spokane  considerable 
work  is  being  done  to  enlarge  the  ca- 

pacity of  the  distribution  system.  Two 
13,000-volt  tie-lines  have  been  com- 

pleted between  the  new  East  Side  sub- 
station and  the  Post  Street  substation. 

One  of  the  two  60,000-volt  transmission 
lines  connecting  the  Post  Falls  generat- 

ing plant  with  the  Twenty-ninth  Avenue 
substation  has  been  looped  through  the 
new  East  Side  substation.  This  vsdll 
serve  to  make  the  transmission  network 
more  complete. 

Work  on  the  East  Side  substation  has 
been  under  way  for  several  months  and 
is  progressing  favorably. 

Kitchen  Lighting  Campaign  Being 
Conducted  in  San  Diego 

As  the  result  of  six  weeks  intensive 
sales  work  3,500  homes  in  San  Diego 
County,  Calif.,  have  contracted  for  the 
installation  of  daylight  kitchen  lighting 
units.  The  present  campaign,  being 
conducted  by  the  San  Diego  Consoli- 

dated Gas  &  Electric  Company,  at  its 
inception  was  scheduled  to  continue  for 
eight  weeks. 

During  the  first  six  weeks  of  the  drive 
20,000  calls  were  made  by  the  salesmen 
of  the  company.  According  to  G.  H.  P. 
Dellmann,  lighting  sales  engineer  of  the 
company,  under  whose  supervision  the 
campaign  is  being  conducted,  over  15 
per  cent  of  the  wired  homes  in  San 
Diego  will  be  equipped  with  the  unit 
when  the  campaign  is  closed. 

Work  of  many  months  in  the  prepara- 
tion of  the  campaign  is  bringing  the  re- 

sults that  were  hoped  for,  according  to 
Mr.  Dellmann.  In  anticipation  of  the 
campaign,  billboard  advertising  was 
started  early  last  year.  To  prepare  the 
field  for  the  broadsides  which  followed, 
the  billboards  drew  attention  to  the 
lighting  of  the  average  kitchen. 

A  carefully  worked  out  broadside  was 
prepared,  and  as  the  sales  force  was 
about  to  start  out  upon  its  campaign  in 
a  district  the  broadside  has  been  sent 
out  so  as  to  reach  each  home  three  to 
five  days  ahead  of  the  salesmen. 

Selection  and  training  of  the  sales 
force  were  given  particular  care  by  Mr. 
Dellmann.      Classes    for   the   salesmen 

were  held  at  night,  and  each  salesman 
was  required  to  report  in  person  each 
day  to  the  central  office.  Good  results 
have  been  obtained  by  the  San  Diego 

company  from  the  "double  cards,"  bet- 
ter than  two  per  cent  of  the  cards  bring- 

ing in  requests  for  the  units  after  a 
salesman  has  left  them. 

Employees  Home  Lighting  Contest 
Held  by  Pacific  Company 

Supplementing  the  Employees  Home 
Lighting  Contest  sponsored  by  the 
N.E.L.A.,  the  Pacific  Power  &  Light 
Company,  Portland,  just  completed  such 
a  contest  for  its  employees,  exclusive 
of  officials,  department  heads  and  dis- 

trict managers.  The  rules  of  the  con- 
test, as  well  as  the  routine  required  of 

contestants,  were  substantially  the  same 
as  those  of  the  international  contest  for 
school  children. 
From  the  excluded  employees  were 

chosen  seven  judges,  who  picked  the 
following  winners  from  seventy  entries : 
First  prize,  $100,  W.  L.  Parkhurst,  chief 
clerk.  The  Dalles,  Ore.;  second  prize, 
$50,  R.  W.  Hopper,  extension  clerk, 
Walla  Walla,  Wash.;  third  prize,  $25, 
Marian  Clark,  purchasing  department, 
Portland.  Tlie  winning  essay  and  primer 
will  be  submitted  as  a  contestant  in  the 

employees'  national  contest. 

"Engineering  Data  from  Aerial 
Views.". — ^This  is  the  title  of  a  booklet 
recently  issued  by  Brock  &  Weymouth, 
Inc.,  Engineers,  1607-1609  Walnut  St., 
Philadelphia.  It  outlines  briefly  the 
firm's  specialty,  the  making  of  accur- 

ate topographic  maps  from  aerial  pho- 
tographs, to  be  used  as  the  bases  for 

scientific  study  of  engineering  projects 
and  is  well  illustrated  with  views  of 
the  camera,  planes  and  other  equipment 
used,  as  well  as  of  aerial  photographs, 
contoured  plates,  and  an  aero-topo- 

graphic map  made  by  the  Brock  pro- 
cess. F.  E.  Weymouth,  president  of  the 

company,  was  for  a  number  of  years 
chief  engineer  of  the  U.  S.  Reclamation 
Service. 

Changes  in  Tacoma  Distribution 
System  Contemplated 

An  ordinance  calling  for  the  expen- 
diture of  $95,000  for  making  changes 

and  additions  to  the  distributing  system 
of  the  city  light  plant  in  Tacoma, 
Wash.,  designed  to  fit  in  with  the  Cush- 
man  power  development,  has  been  in- 

troduced in  the  city  council.  Besides 
making  extensive  changes  in  the  distri- 

bution system,  the  ordinance  also  calls 
for  the  purchase  of  a  synchronous  con- 

denser to  be  installed  at  the  Nisqually 
substation  at  South  Twenty-fifth  and  C 
Streets. 

In  altering  the  city  distribution  sys- 
tem of  the  light  department,  account  is 

being  taken  of  the  fact  that  power  from 
the  Cushman  plant  will  come  in  at 
110,000  volts,  whereas  the  La  Grande 
plant  is  sending  in  power  now  at  60,000 
volts.  The  first  stepdown  in  the  future 
system  will  be  to  50,000  volts,  and  lines 
will  carry  current  to  district  automatic 
substations  at  this  voltage.  The  dis- 

trict substations,  of  which  three  will  be 
built  this  year,  will  step  the  current 
do-wTi  to  13,000  volts.  The  entire  cost 
of  the  new  distribution  features  will  be 
actually    about    $150,000. 

Gem 
Irrigation    District    Plant 
Under  Construction 

Work  on  the  10,000-kva.  power  plant, 
being  constructed  for  the  Gem  Irriga- 

tion District  by  the  U.  S.  Reclamation 
Service  at  the  Black  Canyon  Dam  on 
the  Payette  River  near  Emmett,  Ida.,  is 
progressing.  Orders  have  been  placed 
for  two  6,000-hp.  S.  Morgan  Smith  ver- tical turbines  direct  connected  to  two 

5,000-kva.,  Allis-Chalmers  generators 
with  direct  connected  exciters.  The 
power  house  foundation  and  draft  tube 
outlets  have  been  completed. 

Power  from  this  plant  will  be  trans- 
mitted at  66,000  volts  over  the  lines  of 

the  Idaho  Power  Company  to  the  Gem 
Irrigation  District,  which  has  contracted 
to  pay  the  U.  S.  Reclamation  Service 
the  cost  of  operating  the  plant  plus  five 
per  cent  interest  on  the  cost  of  the 
power  plant  only,  plus  an  amount  for 
depreciation  to  be  estimated  by  the 
Reclamation  Service.  It  is  expected 
that  the  plant  will  be  completed  in  time 
for  the  1926  irrigation  season. 

The  L.A.  Gas  Monthly,  published  by  the  Los 
Angeles  Gas  &  Electric  Corporation,  is  a  strong 
believer  in  the  fact  "that  Faith  Moves  Moun- 

tains— Smiles  Move  Men,"  and  advertises  the 
fact  with  a  full-page  cartoon,  which  is  here 

reproduced. 

Corona  Discharge  Mechanism  and 
Characteristics  Discussed 

The  mechanism  and  characteristics  of 
the  corona  discharge  as  revealed  through 
several  methods  of  study  are  discussed 

ably  in  Bulletin  No.  19  of  the  Engineer- 
ing Experiment  Station  at  Purdue  Uni- 

versity. To  some  extent  the  various 
investigations  have  ,  been  treated  as 
separate  units,  but  the  results  are  inter- 

related, and  each  carries  its  share  to- 
ward the  drawing  of  the  final  conclus- 

ions. 
Some  of  the  work  described  in  this 

bulletin  previously  has  been  published 
in  the  form  of  papers  before  the  Ameri- 

can Institute  of  Electrical  Engineers 
and  the  Academy  of  Science.  Part  of 
the  work  mentioned  is  incomplete. 

However,  it  has  become  so  closely  re- 
lated to  the  study  of  nitrogen  fixation 

that  it  is  to  be  continued  under  that 

head. 
The  text  is  well  handled  and  organ- 

ized in  a  very  readable  and  understand- 
able manner.  The  publication  comprises 

112  pages,  98  illustrations  of  apparatus 
and  spectra  and  7  tables. 
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To  Hold  Hearing  on  Washington 
Company's  Rates  June  15 

Hearing  in  the  complaint  initiated  by 
the  city  of  Walla,  Walla,  Wash.,  against 
the  Pacific  Power  &  Light  Company  of 
Portland,  involving  the  rates,  valua- 

tions, rules  and  regulations  of  the  com- 
pany's operations  throughout  the 

southern  portion  of  the  state  of  Wash- 
ington, has  been  set  for  June  15  at 

Walla  Walla.  The  inquiry  covers  all 

the  company's  operations  throughout 
the  Yakima  and  Walla  Walla  Valley, 
including  the  cities,  towns  and  rural 
districts. 

Original  complaint  was  field  by  the 
city  of  Walla  Walla  last  May.  The 
state  followed  with  formal  complaint  in 
July,  and  the  city  filed  an  amended 
complaint  in  December.  The  city 
claimed  exorbitant  rates  were  based  on 
excessive  valuations,  and  contended 
that  there  were  a  number  of  generating 
stations  no  longer  used  or  needed,  which 
should  be  stricken  from  the  valuations 
entirely.  The  hearing  will  be  before 
all  three  heads  of  the  Department  of 
Public  Works. 

California   Electrical   Bureau 
Advisory  Board  Meets 

Topics  relating  to  the  management  of 
the  California  Electrical  Bureau  were 
discussed  at  a  meeting  of  the  advisory 
board  of  the  organization,  held  at  the 
Palace  Hotel,  San  Francisco,  April  24. 
R.  E.  Fisher,  chairman  of  the  commit- 

tee, presided. 
The  board  decided  to  apply  for  mem- 

bership in  the  California  State  Associa- 
tion of  Electrical  Inspectors.  The 

secretary  reported  that  negotiations  for 
four  additional  electrical  homes  had 
been  completed  since  the  last  meeting, 
the  total  for  the  year  now  being  one 
home  already  completed  and  under  in- 

spection and  eleven  more  under  way.  It 
was  reported  that  negotiations  were 
under  way  with  the  N.E.L.A.  to  receive 
permission  to  make  an  exhibit  at  the 
forthcoming  national  convention  in  San 
Francisco,  June  15-19. 

C.  T.  Hutchinson,  chairman  of  the 
finance  committee,  reported  that  sub- 

scriptions to  the  campaign  fund  for 
1925  were  within  about  3  per  cent  of 
the  amount  subscribed  in  1924  and  that 
in  all  probability  the  1924  subscriptions 
would  be  equaled  in  1925.  The  finance 
committee  was  instructed  to  develop 
additional  prospects  for  financial  sup- 

port to  the  Bureau,  as  it  was  pointed 
out  that  too  small  a  proportion  of  the 
industry  was  supporting  the  movement. 

A  committee  headed  by  W.  S.  Berry 
reported  the  results  of  its  labors  in  pre- 

paring specifications  for  the  proposed 
Red  Seal  plan.  After  an  extended  dis- 

cussion the  plan  submitted  by  Mr. 
Berry,  with  minor  alterations,  was 
adopted  for  submission  to  the  Society 
for  Electrical  Development  for  its  ap- 

proval before  being  formally  put  into 
effect. 

At  the  afternoon  session  Clark  Baker 
presented  an  interesting  series  of  charts 
visualizing  the  possibilities  of  the 
Bureau  for  extending  its  work  and  use- 

fulness. In  view  of  the  larger  responsi- 
bilities that  had  been  placed  \ipon  the 

finance  committee,  L.  E.  Clark,  Ross 
Hartley  and  the  assistant  secretary 
from  southern  California  and  C.  D. 
Slaughter  and  Clark  Baker  from  north- 

ern California,  were  added  to  the  com- 
mittee in  order  to  assist  in  raising  the 

additional  funds  required  for  the  ex- 
tension of  the  Bureau's  activities. 

A  report  was  rendered  by  the  Bureau 
secretary  on  the  activities  of  June 
Bride  Week;  a  sample  of  a  three-colored 
poster  was  adopted  as  submitted.  Every 
branch  of  the  industry  had  been  advised 
of  the  June  Bride  campaign  and  their 
assistance  solicited  in  making  a  thor- 

ough   success    of   this    effort. 
Mr.  Berry  presented  a  report  cover- 

ing an  analytical  study  that  he  had 
made  in  order  to  ascertain  a  rational 
basis  for  the  apportionment  of  the  oper- 

ating expenses  of  the  Bureau  among 
the  different  branches  of  the  industry. 
His  conclusions  were  that  central  sta- 

tions should  contribute  not  less  than  70 
per  cent  of  the  funds  necessary,  the 
balance  to  be  provided  by  the  jobbers, 
manufacturers  and  other  branches  of 
the  industry.  The  matter  was  referred 
to  the  finance  committee  for  considera- 
tion. 
Among  those  present  at  the  meeting 

were  R.  E.  Fisher,  W.  S.  Berry,  C.  L. 
Chamblin,  H.  H.  Courtright,  F.  E.  Elser, 
W.  L.  Frost,  Charles  Listenwalter,  F.  H. 
Woodward,  W.  F.  Price,  Clark  Baker, 
Victor  Lemoge,  C.  C.  Hillis,  Garnett 
Young,  C.  T.  Hutchinson,  C.  E.  Wiggin, 
C.  E.  Heise  and  P.  H.  Booth. 

Second  Arizona  Meter  School  Is 
Gratifying  Success 

A  special  class  in  metering  was  held 
at  the  University  of  Arizona,  Tucson, 
Ariz.,  April  2-4,  under  the  direction  of 
Prof.  Paul  Cloke.  The  session  was 
opened  with  an  address  of  welcome  by 
Dr.  Butler,  dean  of  the  Engineering 
Schools,  who  set  forth  the  interest  of 
the  university  in  promoting  the  devel- 

opment of  metering  to  a  high  standard. 
Most  of  the  Arizona  power  com- 

panies' representatives  who  were  in  at- 
tendance are  shown  in  the  accompany- 

ing photograph.  These  men  were  much 
impressed  by  the  benefits  derived  from 
such  a  gathering  and  were  loud  in  their 
praise  of  both  the  Pacific  Coast  Elec- 

trical Association  and  the  university 
for  their  efforts  in  promoting  the  meet- 
ings. 

The  growth  of  the  meter  school  from 
four  members  outside  of  Tucson  in  1924 
to  twenty-five  in  1925  is  a  good  indica- 

tion of  the  support  and  faith  which  the 
widely  separated  power  companies  of 
Arizona  have  in  cooperation  and  stand- 

ardization  of   metering   methods. 

Disk-Type    Thermostat    Used    in 
Westinghouse  Curling  Iron 

The  principle  of  the  disk-type  therm- 
ostat has  been  applied  with  much  suc- 
cess in  the  Westinghouse  automatic 

curling  iron,  according  to  the  Westing- 
house  Electric  &  Manufacturing  Com- 

pany. The  iron  may  be  used  on  either 
a.c.  or  d.c.  circuits,  and  the  thermostat 
as  installed  in  it  maintains  it  at  con- 

stant temperature. 

The  construction  of  the  disk-type 
thermostat  is  decidedly  simple.  There 
are  three  contact  buttons,  mounted  on 
the  bi-metal  disk.  Each  of  these  but- 

tons is  of  sufficient  size  to  give  two 
separate  breaks.  They  are  rolled  silver 
plated,  similar  to  the  contacts  which 
are  mounted  on  a  base.  With  these  six 
breaks,  and  depending  on  the  size  of  the 
thermostat,  it  is  not  a  difficult  matter 
to  break  1,000  watts  d.c.  with  the 
smaller  size  thermostat  and  as  high  as 
3,500  watts  d.c.  with  the  larger  size. 
TMs,  of  course,  is  done  without  the 
use  of  an  external  relay,  and  the 
thermostat  is  put  in  direct  series  with 
the  load,  doing  away  with  the  necessity 
of  an  auxiliary  circuit.  It  is  estimated 
that  the  time  of  the  actual  operation 
of  the  thermostat  is  approximately 
.00016  seconds.  The  speed  at  which  the 
contacts  move  approximates  that  of  a 
bullet  traveling  from  the  muzzle  of  a 
high-powered  rifle.  With  such  a  speed, 
there  can  be  no  doubt  about  the  positive 
action  of  the  contact. 

Slow-moving  thermostats  have  been 
in  use  for  years,  and  there  are  many 
patents  in  existence  covering  them  and 
their  various  modifications.  It  was  not 
until  1923,  however,  that  a  basic  patent 
was  issued  covering  a  quick-make  and 
quick-break  thermostat  in  which  the 
bi-metal  itself  was  the  quick-moving 
part  without  the  use  of  levers,  springs, 
and  similar  devices.  This  patent  covers, 
among  other  controls,  a  disk-type 
thermostat  which  does  away  with  the 
necessity  of  complications  so  common 
to  ordinary  thermostats  and  permits 
the  thermostat  itself  to  break,  without 
the  use  of  a  relay,  currents  as  high  as 
3,500  watts,  either  a.c.  or  d.c.  John  A. 
Spencer,  of  the  Spencer  Thermostat 
Company,  Cambridge,  Mass.,  was  the 
first  to  work  along  lines  of  thought 
which  ultimately  led  to  the  disk-type 
thermostat. 

Part  of  the  group  of  Southwestern  electrical  men  who  attended  the  meter  school  recently  held 
at   the   University  of  Arizona,   Tucson 



May  15,  1925  ] Journal    of    Electricity 381 

California  Electragists  Have  Successful 
Quarterly  Meeting  at  Visalia 

Seventy-five  members  of  the  Califor- 
nia Electragists  gathered  at  the  Hotel 

Johnson,  Visalia,  May  9,  on  the  occas- 
ion of  the  quarterly  meeting  of  the  as- 

sociation. The  executive  committee 
met  at  10:30  a.m.,  and  the  general  open 
meeting  was  held  at  1:30  in  the  after- 
noon. 

The  meeting  was  presided  over  by 
Victor  Lemoge  of  San  Francisco,  presi- 

dent of  the  association.  One  hundred 
signed  applications  from  members  of 
the  southern  division  were  presented 
and  accepted. 

Clyde  Chamblin,  of  the  California 
Electrical  Construction  Company  of 
San  Francisco,  gave  a  report  of  the 
meetings  of  the  executive  committee  of 
the_  Association  of  Electragists,  Inter- 

national, and  of  the  board  of  directors 
of  The  Society  for  Electrical  Develop- 

ment, that  he  recently  attended  in  New 
York  City.  He  told  of  a  meeting  with 
the  electrical  contractors  of  Detroit, 
Mich.,  wliich  had  been  arranged  by  Er- 

nest McCleary,  executive  committeeman 
from  the  Great  Lakes  district.  In  dis- 

cussing the  meeting  of  the  executive 
committee  of  the  A.  E.  I.,  Mr.  Cham- 

blin spoke  of  the  election  of  James  A. 
Fowler  to  succeed  James  R.  Strong  as 
president  of  the  association  and  of  some 
of  the  characteristics  of  the  two  men. 
He  stated  that  the  association  modified 
its  stand  on  the  all-metal  standard  and 
would  devote  its  efforts  to  its  adoption 
in  congested  sections  and  certain  types 
of  buildings.  Mr.  Chamblin  mentioned 

the  employees'  insurance  plan  of  the association.  He  also  discussed  the 
work  of  the  code  and  cost  data  com- 

mittees and  some  of  the  other  activi- 
ties of  the  international  association. 

In  speaking  of  the  meeting  of  the 
board  of  directors  of  The  Society  for 
Electrical  Development,  Mr.  Chamblin 
pointed  out  the  fact  that  that  organi- 

zation was  the  clearing  house  for  all 
branches  of  the  industry.  He  stated  its 
place  in  national  activities  corresponded 
to  that  of  the  California  Electrical 
Bureau  in  California. 

Victor  W.  Hartley,  executive  secre- 
tary of  the  California  Electrical  Bureau, 

discussed  some  of  the  plans  of  the 
bureau  for  this  year's  "electrical  wed- 

ding-gift drive."  He  suggested  that  de- 
tails of  the  plan  be  secured  from  pages 

332  and  333  of  the  May  1  issue  of  the 
Journal  of  Electricity.  In  addition  to 
the  information  contained  in  the  Journal 

he  stated  that  moving  picture-  slides 
could  be  obtained  for  use  during  the 
campaign. 

Walter  F.  Price,  executive  secretary 
of  the  northern  division  of  the  Cali- 

fornia Electragists,  told  of  the  progress 
on  the  Red  Seal  House-Wiring  Plan. 
He  stated  that  it  was  an  efforf  to  secure 
adequate  wiring  for  all  homes.  The 
California  Electrical  Bureau  will  be  the 

agency  of  The  Society  for  Electrical  De- 
velopment in  California  in  conducting 

the  Red  Seal  Plan  and  will  be  under  a 

license  from  that  body.  A  set  of  speci- 
fications will  establish  a  minimum 

standard  which  must  be  met  before  a 
house  can  be  classed  as  a  Red  Seal 
horne.  A  large  supply  of  these  specifi- 

cations will  be  printed  and  distributed 
to  the  contractors.  The  present  plan 
provides  that  a  copy  of  these  specifica- 

tions be  submitted  \A'ith  each  proposal 
made  by  a  contractor  and  that  he  urge 
the  owner  to  have  a  Red  Seal  job  in- 

stalled. Mr.  Price  stated  a  number  of 
power  companies  and  manufacturers  al- 

ready have  outlined  their  plans  for 
cooperating  with  the  movement,  and  a 
great  deal  of  advertising  mil  be  done 
to  bring  the  plan  before  the  public. 

Felix  Butte,  of  the  Butte  Electric 
Equipment  Company  of  San  Francisco, 
told  why  he  is  a  member  of  the  Cali- 

fornia Electragists.  He  stated  that  the 
leaders  and  successful  contractors  are 
members  of  their  trade  associations.  He 
pointed  out  the  value  of  the  informa- 

tion and  knowledge  obtained  from  the 
material  received  from  the  national  as- 

sociation. The  value  of  the  contact 
with  fellow  members  and  others  in  the 
industry,  especially  at  conventions  and 
similar  gatherings,  was  stressed  par- 

ticularly. Mr.  Butte  emphasized  the 
value  of  collective  action  in  local,  state, 
and  national  activities.  He  read  some 
statistics   prepared   by  insurance  com- 

panies that  showed  that  out  of  100  men 
at  twenty-five  years  of  age,  only  four 
were  well  to  do  and  one  was  rich  at  the 
age  of  65.  He  expressed  the  belief  that 
to  be  successful  at  sixty-five  years  of 
age,  it  was  necessary  to  band  together, 
trust  one  another  and  hold  association 
membership  above  everything  else. 

C.  J.  Geisbush,  executive  secretary  of 
the  southern  division  of  the  California 
Electragists,  told  the  members  of  the 
activities  in  the  southern  division.  He 
stated  that  the  electragist  movement 
had  made  the  contractors  realize  the 
fact  that  they  have  a  common  problem 
which  can  be  solved  only  by  organiza- 

tion and  meetings.  He  said  that  an 
analysis  of  the  electrical  contractors  in 
the  state  had  showTi  that  51  per  cent 
of  those  who  entered  the  business  failed 
Nvitliin  the  first  year;  and  that  only 
eight  in  100  remained  in  the  business 
ten  years.  He  told  of  some  of  the  steps 
leading  up  to  the  affiliation  of  the  con- 

tractors of  the  southern  division  with 
those  of  the  northern  into  a  unified 
body  of  California  Electragists.  Mr. 
Geisbush  stated  that  after  an  analysis 
of  their  problems  they  had  decided  to 
take  up  the  subject  of  estimating  as 
their  first  big  problem  to  be  considered. 
He  described  the  method  that  is  being 
used  by  them  in  making  a  detailed  study 
of  this  problem  and  the  method  used  in 
presenting  this  to  the  contractors. 

Just  previous  to  closing  the  afternoon 
session,  the  members  stood  in  silent 
tribute  to  the  memory  of  Jacob  Senner, 
Electric  Equipment  Company,  Lodi, 
Calif.,  who  died  May  6  as  a  result  of 
injuries  received  in  an  accident. 

Contractors  were  present  from  San 
Diego  to  San  Francisco.  Fourteen 
motored  from  southern  California  to  at- 

tend this  meeting.  Nineteen  from  San 
Francisco  made  the  trip  in  a  special 
Pullman. 

Pacific  Coast  Electrical  Association 

Plans  for  Conduct  of  N.  E.  L.  A.  Convention 
Are  Nearing  Completion 

General  plans,  together  with  the  re- 
ports of  various  committee  chairmen, 

were  discussed  at  a  meeting  of  the 
N.E.L.A.  general  convention  committee 
held  in  San  Francisco  on  the  evening 
of  May  5.  Under  the  direction  of  F.  A. 
Leach,  Jr.,  vice-chairman  of  the  com- 

mittee, plans  for  the  reception  of  guests 
and  general  conduct  of  the  convention 
were  presented  and  approved. 

E.  O.  Shreve,  chairman  of  the  budget 
committee,  submitted  a  report  to  the 
effect  that  allocation  of  convention  ex- 

penses to  various  branches  of  the  in- 
dustry had  been  arranged  and  that  col- 

lections of  funds  were  in  process.  C.  E. 
Heise,  chairman  of  the  hotel  commit- 

tee, reported  that  registration  was  pro- 
ceeding at  a  satisfactory  rate  and  ap- 

proximately 1,000  reservations,  prin- 
cipally from  points  east  of  the  Rocky 

Mountains,  had  been  made. 

D.  E.  Harris,  reporting  for  T.  E.  Bib- 

bins,  chairman  of  the  reception  com- 
mittee, stated  that  delegations  repre- 
senting the  committee  would  meet  all 

incoming  trains  at  points  some  distance 
from  San  Francisco  in  order  to  extend 
proper  courtesy  to  visiting  delegates, 
and  that  flowers  for  the  ladies  and 
baskets  of  fruit  would  be  distributed  at 
hotel  rooms.  Members  of  tliis  commit- 

tee will  be  instructed  to  wear  white 

hats  with  blue  ribbons  bearing  the  in- 
signia of  the  N.E.L.A.  in  order  that 

they  may  be  distinguished  easily.  A 

joint  meeting  between  Mr.  Bibbins' 
committee,  the  transportation  commit- 

tee and  the  hotel  committee  is  to  be 
held  in  order  that  proper  co-ordination 
in  the  inter-relationship  of  these  com- 

mittees may  be  effected. 
R.  E.  Fisher,  chairman  of  the  enter- 

tainment committee,  submitted  a  care- 
fully arranged  chart  showing  the  nature 

of  the  entertainment  that  will  be  pro- 
vided during  the  entire  convention  week. 
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For  the  Saturday  and  Sunday  before 
the  opening  of  the  convention  the  golf 
committee  has  made  arrangements  to 
permit  visiting  delegates,  arriving 
ahead  of  schedule,  to  play  on  these  days. 
On  Monday  a  luncheon  is  scheduled  to 
be  given  by  the  San  Francisco  Electri- 

cal Development  League.  W.  E.  Creed 
will  act  as  chairman  of  tliis  luncheon, 
and  a  series  of  short  talks  from  promi- 

nent visiting  delegates  is  to  be  ar- 
ranged. The  president's  reception, 

u'hich  will  be  held  at  the  Fairmont 
Hotel  Monday  night,  will  take  the  usual 
form  of  affairs  of  this  nature.  Two  or- 

chestras will  be  provided,  one  for 
incidental  music  and  the  other  for  danc- 

ing at  tile  pleasure  of  the  guests.  Tues- 
day evening  informal  dinner  dances  will 

be  arranged  at  the  various  hotels;  in- 
cidental entertainment  will  be  furnished 

by  professional  entertainers  who  will 
rotate  among  the  various  hotels.  Wed- 

nesday evening  the  public  policy  meet- 
ing will  be  held  at  the  Auditorium. 

Thursday  evening  will  be  the  "Gala 
Night,"  when  special  entertainment  of 
an  unusual  nature  will  be  provided  by 
Joseph  Thompson,  who  has  charge  of 

this  evening's  program.  Friday  after- 
noon by  special  arrangement  with  the 

Key  System  Transit  Company  a  special 
excursion  around  San  Francisco  Bay 
will  be  provided  by  means  of  one  of  the 

Key  System's  electrically  propelled 
ferry  boats.  For  Saturday  informal 
golf  games  and  a  special  trip  to 
the  top  of  Mt.  Tamapais  have  been 
arranged.  For  the  ladies  preparations 
for  special  entertainment  are  under 
way,  including  an  automobile  ride 
through  Golden  Gate  Park,  a  visit  to  the 
Japanese  Tea  Garden  and  the  Cliff 
House.  On  Thursday  trips  to  outside 
points  of  interest,  including  Stanford 
University,  the  East  Bay  District  and 
neighboring  power  plants,  will  be  pro- 

vided after  the  formal  sessions  of  the 
convention  are  over. 

F.  S.  Myrtle,  reporting  for  the  pub- 
licity committee,  stated  that  plans  for 

the  functioning  of  his  committee  were 
well  under  day,  arrangements  having 
been  made  to  digest  the  convention 
papers  in  order  to  furnish  abstracts  to 
the  newspapers.  Photographs  and  bi- 

ographical data  on  prominent  delegates 
will  be  supplied  to  San  Francisco  news- 
papers. 

M.  W.  Scanlon,  reporting  for  the  ad- 
vertising committee,  submitted  a  photo- 

graph of  the  final  design  for  the  con- 
vention poster,  which  was  approved. 

Orders  have  been  placed  for  the  posters 
and  for  stickers  to  be  used  on  letters 
for  advertising  the  convention.  Nego- 

tiations are  under  way  for  flood-light- 
ing the  new  building  of  the  Pacific  Gas 

and  Electric  Company,  the  Standard  Oil 
Building,  The  Pacific  Telephone  &  Tele- 

graph Company  Building,  and  possibly 
the  Auditorium.  Arrangements  have 
been  made  for  the  display  of  flags  on 
Market  Street,  these  flags  including  the 
United  States  flag.  Smiles  Banner,  and 
other  banners  carrying  the  insignia  of 
the  N.E.L.A. 

J.  B.  Black,  reporting  for  the  in- 
formation committee,  stated  that  head- 

quarters of  this  committee  would  be 
maintained  at  the  Auditorium  and  that 
the  regular  operatives  of  the  Foster  In- 

formation Service  would  be  used  to  fur- 
nish general  information,  supplemented 

by  special  information  concerning  all 
of  the  activities  of  the  convention. 

P.  M.  Downing,  reporting  for  the 
properties  committee,  stated  that  ar- 

rangements had  been  made  to  provide 

suitable  booths  at  the  Exposition  Audi- 
torium for  registration,  ticket  valida- 

tion and  Pullman  reservation  service, 
together  with  full  telephone  equipment. 

Further  discussion  brought  out  the 
fact  that,  while  there  would  be  no  ex- 

hibits of  macHnery  or  equipment,  ar- 
rangements would  be  made  to  display  a 

model  street-lighting  exhibit.  The  Cali- 
fornia Electrical  Bureau  will  display  a 

special  window-lighting  exhibit,  and  the 
University  of  California  will  present  its 
portable  home-lighting  exhibit  at  suit- 

able points  in  the  Auditorium. 
R.  M.  Alvord,  reporting  for  the  gen- 

eral transportation  committee,  stated 
that  arrangements  had  been  made  by 
which  a  representative  of  the  railroads 
would  be  in  attendance  at  the  Auditor- 

ium in  order  to  permit  validation  of 
tickets  at  that  point. 

W.  G.  Vincent,  reporting  for  the  local 
transportation  committee,  stated  that 
arrangements  were  under  way  to  pro- 

vide proper  taxicab  service  at  railroad 
terminals   and  also  at  the  Auditorium. 

J.  F.  Pollard,  reporting  for  the  regis- 
tration committee,  precipitated  a  gen- 

eral discussion  as  to  the  advisability  of 
opening  registration  booths  on  the  Sun- 

day before  the  convention.  It  was  de- 
cided that  it  would  be  advisable  to  per- 

mit registration  at  the  Auditorium  on 
Sunday,  June  14,  between  the  hours  of 
10  a.m.  and  4  p.m. 

COMING    PACIFIC    COAST    ELECTRICAL 
ASSOCIATION  MEETINGS 

Electric  Truck  School — 
Pacific      Gas      and      Electric      Company 

Buildinj?,    San    Francisco 
June  S-13,  1925 

Industrial  Electric  Heating  School — 
Pacific      Gas      and      Electric      Company 

Building,    San    Francisco 
June  9-13,  1925 

Pacific    Coast    Electrical    Association — 
Annual   Meeting — San   Francisco,    Calif. 

June   15,    1925 

Hold    Industrial    Heating    School 
in  San  Francisco  June  9-13 

Deflnite  assignments  of  topics  to  be 
covered  during  the  Industrial  Electric 
Heating  School  to  be  conducted  by  the 
Pacific  Coast  Electrical  Association  in 
San  Francisco  June  9-13,  have  been 
made  by  the  committee  in  charge.  The 
school  is  to  be  conducted  under  the 
supervision  of  the  Westinghouse  Elec- 

tric &  Manufacturing  Company,  and  all 
classes  will  be  held  in  the  new  building 
of  the  Pacific  Gas  and  Electric  Com- 

pany. The  subjects  that  have  been  given  to 
the  different  instructors  are  as  follows: 
"Fundamentals  of  Electric  Industrial 
Heating"  and  "Methods  of  Securing 
Electric  Industrial  Heating  Load  for 
Central  Stations,"  by  T.  A.  Reid,  West- 

inghouse Electric  &  Manufacturing 

Company;  "Steel  Melting,"  "Brass 
Melting"  and  "Heat  Treating,"  by  E.  A. 
Wilcox,  manufacturers'  representative; 
"Industrial  Electric  Air  Heating,"  by 
W.  W.  Hicks,  manufacturer.  Although 
"Welding"  will  be  covered  by  some  com- 

petent authority,  no  definite  assignment 
has  been  made. 

The  school  will  be  held  during  the 
morning  hours  of  the  week,  and  the 
afternoons  will  be  left  open  for  inspec- 

tion trips  to  installations  and  manu- 
facturers' displays  of  equipment.  This 

arrangement  will  permit  those  who  de- 
sire to   attend   the   course   on   electric 

trucks  that  will  be  given  by  the  electric 
truck  school  committee  of  the  National 
Electric  Light  Association  on  the  after- 

noons starting  June  8  and  concluding 
on  June  13.  Both  schools  will  be  held 
in  the  Pacific  Gas  and  Electric  Com- 

pany's new  building. 
Enrollment  in  the  course  should  be 

made  through  J.  L.  Farley,  Pacific  Gas 
and  Electric  Company,  San  Francisco. 

Book  Reviews 

TELEPHONE    CIRCUIT 
DIAGRAMS 

By  JOHN  M.  HEATH.  279  pages, 
7  X  4%  in.,  $2.50.  McGraw-Hill  Book 
Company,   Inc.,   New  York. 

In  examining  this  volume  one  gains 
the  impression  that  the  subject  matter 
must  have  been  presented  originally  in 
a  series  of  blackboard  talks  which  have 
been  reduced  to  writing  and  brought 
out  in  book  form. 

In  the  earlier  portions  of  the  book 
this  leads  to  a  rather  long-dravra-out 
series  of  drawings  and  explanations 
which  are  somewhat  out  of  proportion 
to  the  circuit  variations  shown  but 
which  no  doubt  were  justified  for  the 
conditions  under  which  they  were  pre- 

sented originally. 

However,  the  author  defines  his  ob- 
ject as  an  attempt  to  present  a  set  of 

circuit  diagrams  which  will  serve  to  il- 
lustrate the  principles  of  a  telephone 

system.  Within  this  province  he  has 
developed  a  series  of  drawings  and  de- 

scriptions ranging  from  the  most  ele- 
mentary magneto  telephone  to  instru- 

ment and  switchboard  circuits  typical  of 
American  common-battery  telephone 
practice.  The  present  edition  contafns 
several  inaccuracies  which  no  doubt  will 
be  corrected  in  a  later  edition. 

The  first  110  pages  are  devoted  to 
local-battery  magneto  telephones,  start- 

ing with  the  fundamental  talking  cir- 
cuits and  leading  up  to  individual  and 

party-line  ringing  systems  and  the  as- sociated switchboard  cord  circuits  used 
for  connections  between  lines.  The  bal- 

ance of  the  book  is  devoted  to  manual 
common-battery  systems,  showing  the 
fundamental  circuit  arrangements  used 
by  the  Western  Electric,  Stromberg- 
Carlson,  Kellogg,  and  Dean  Telephone 
Manufacturing  Companies,  together 
with  typical  switchboard  line,  cord,  and 
trunk  circuits. 

As  the  author  himself  states  in  the 

introduction,  "up-to-the-minute  tele- 
phone practice  never  can  be  obtained 

from  books;  books  embody  principles, 

while  the  latest  practice  always  must  "be obtained  from  the  engineers  and  manu- 
facturers of  the  industry  itself." 

The  prospective  purchaser  therefore 
should'  not  expect  that  all  his  trouhle- 
finding  thereby  will  be  made  easy,  but 
the  beginner  no  doubt  will  find  it  of  con- 

siderable value  in  studying  the  prin- 
ciples of  manual  telephony  while  the 

experienced  man  may  find  it  useful  as  a 
reference. 

The  size,  being  the  same  as  that  of 
numerous  handbooks  and  specifications 
in  use  in  the  telephone  industry,  is  very 
convenient  for  carrying  and  should 
prove   a   distinct   advantage. —A.  E.  B. 
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Tentative  Program  for  N.E.L.A. 
Convention  Announced 

A  tentative  program  covering  the 
main  events  of  the  annual  convention  of 
the  National  Electric  Light  Association 
to  be  held  in  San  Francisco  June  15-19, 
has  been  prepared.  The  tentative  pro- 

gram is  as  follows: 

Sunday,    June   14 

Registration  10  a.m.  to  4  p.m. 

Monday,  June  15 
Registration,  morning  and  afternoon. 
Luncheon,  San  Francisco  Electrical 

Development  League. 
Pacific  Coast  Electrical  Association 

Convention,  afternoon. 
Executive  Committee  meetings  of 

National  Accounting,  Commercial,  Pub- 
lic Relations  and  Technical  Sections, 

afternoon. 

President's  reception,  evening. 
Tuesday,  June  16 

Registration,  morning  and  afternoon. 
First  general  N.E.L.A.  session,  morn- 

ing. 
First  sessions  National  Accounting, 

Commercial,  Public  Relations  and  Tech- 
nical Sections,  afternoon. 

Wednesday,  June  17 
Registration,  morning  and  afternoon. 
Second  general  N.E.L.A.  session, 

morning. 
Second  sessions  National  Accounting, 

Commercial,  Public  Relations  and  Tech- 
nical Sections,  afternoon. 

Public  Policy  Committee  meeting, 
evening. 

Thursday,  June  18 
Registration,  morning  and  afternoon. 
Third  general  N.E.L.A.  session,  morn- 

ing. 
Third  sessions  National  Commercial, 

Public  Relations  and  Technical  Sections, 
afternoon. 

"Gala  Night,"  entertainment,  even- ing. 
Friday,  June  19 

Registration  in  morning. 
Fourth  general  N.E.L.A.  session, 

morning. 
Convention  adjournment  about  1.30 

p.m. 
All  morning  sessions  will  start  at 

9:30  and  wil  last  until  12:30.  Afternoon 
sessions  will  be  opened  at  2:30  and  will 
close  at  5:30.  The  meetings  of  the  va- 

rious sections  will  be  held  in  rooms  at 
the  Exposition  Auditorium,  and  the  gen- 

eral sessions  will  be  conducted  in  the 
Auditorium  proper. 

Peninsula  Electrical  Development 
League  Organized 

A  gathering  of  men  interested  in  the 
development  of  the  -electrical  industry 
on  the  San  Mateo  peninsula  resulted  in 
the  formation  of  the  Peninsula  Electri- 

cal Development  League  on  April  23. 
After  a  dinner  at  the  Portola  Hotel, 
Burlingame,  Calif.,  the  meeting  was 
called  to  order  by  F.  J.  Kiefer,  of  the 
California  Electrical  Bureau,  who  acted 
as  temporary  chairman.  He  explained 
that  the  purpose  of  the  meeting  was  to 

discuss  the  feasibility  of  organizing  a 
development  league  similar  to  others  in 
successful  operation  in  other  sections 
of  California. 
He  then  introduced  the  following 

speakers,  each  of  whom  pointed  out  the 
many  advantages  of  such  an  organiza- 

tion and  enumerated  the  many  benefits 
that  he  received  from  the  league  of 
which  he  was  a  member:  C.  B.  Kenny, 
president,  San  Francisco  Electrical  De- 

velopment League;  C.  E.  Hershey,  pres- 
ident, Santa  Clara  Development  League; 

J.  S.  C.  Ross,  divisional  sales  manager. 
Pacific  Gas  and  Electric  Company;  Vic- 

tor Lemoge,  president,  California  Elec- 
tragists;  L.  F.  Leurey,  consulting  elec- 

trical engineer,  San  Francisco;  H.  E. 
Sandovalj  president,  Sandoval  Sales 
Corporation,  San  Francisco;  Edward 
Martin,  electrical  contractor,  San  Fran- 

cisco; and  W.  F.  Price,  secretary,  Cali- 
fornia Electragists. 

After  a  very  interesting  discussion 
and  the  usual  parliamentary  procedure, 
the  Peninsula  Electrical  Develoiiment 
League  was  organized  to  cover  the  ter- 

ritory from  the  southern  limits  of  San 
Francisco  to  the  southern  boundary  of 
Mayfield,  and  the  following  officers  were 
declared  elected :  president  —  C.  E. 
Werry,  Werry  Electric  Shop,  Palo  Alto; 
secretary-treasurer — F.  A.  Peck,  Pa- 

cific Gas  and  Electric  Company,  Red- 
wood City;  directors — C.  F.  Schurk, 

Schurk  Electric  Shop,  South  San  Fran- 
cisco; Seth  Cohn,  Atlas  Electric  Com- 
pany, San  Mateo;  L.  H.  Cook,  Safety 

Electric  Company,  Menlo  Park. 
The  board  of  directors  was  author- 

ized to  prepare  a  constitution  and  by- 
laws, which  were  adopted  at  the  next 

meeting   held   April   30. 

CX)MING  EVENTS 

Electrical  Supply  Jobbers*  Association — 
Annual  Convention — Hot  Springs,  Va, 

June   1-6,  1925 

Associated  Manufacturers  of  Electrical  Supplies — 
Annual  Meeting — Hot  Springs,  Va. 

June   8-lS,    1925 

Northwest    Electric    Light    and   Power    Associa- 
tion— Annual    Convention  — 

Gasco  Building,  Portland,  Ore. 
June   12,   1925 

National  Electric  Light  Association — 
Annual  Convention — San  Francisco,  Calif. 

June  15-19,  1925 

Golf  Tournament  Plans  Made  by 
Seattle  Electric  Club 

On  May  1  fifty  members  of  the  Elec- 
tric Club  of  Seattle  had  announced  in- 

tentions of  participating  in  the  annual 
golf  tournament  which  was  scheduled 
to  start  before  the  middle  of  the  month. 
Chairmen  of  three  committees  in  charge 
of  the  tournament  include  R.  E.  Thatch- 

er, Puget  Sound  Power  &  Light  Com- 
pany; T.  S.  Wood,  manufacturers'  rep- resentative, and  D.  U.  Chamberlain, 

Globe  Electric  Company. 
The  following  prizes  will  be  awarded: 

The  president's  cup,  donated  by  H.  J. 
Martin,  president  of  the  Electric  Club 

of  Seattle;  club  from  Spalding's;  club 
from  Piper  &  Taft;  club  and  a  perco- 

lator from  Westinghouse  Electric  & 
Manufacturing  Company;  waffle  iron, 
Edison  Electric  Appliance  Company; 
club,  Wliiton  Hardware  Company;  waf- 

fle iron,  Puget  Sound  Power  &  Light 
Company;  driver,  Riverton  Golf  Club; 
club  by  Western  Electric  Company;  and 
a  golf  bag  by  the  National  Lamp 
Works. 
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Rural    Electrification    Is    to    Be 
Discussed  at  Meeting 

Rural  electrification,  reclamation  and 
farm  structures  will  be  the  main  sub- 

jects discussed  at  the  meeting  of  the 
Pacific  Coast  Section  of  the  American 
Society  of  Agricultural  Engineers  which 
is  to  be  held  at  the  Hotel  Clark,  Los 
Angeles,  at  7   p.m.   Friday,   May  29. 

Prof.  B.  D.  Moses,  executive  secre- 
tary of  the  California  Committee  on  the 

Relation  of  Electricity  to  Agriculture, 
will  present  a  report  of  the  work  of  this 
committee  in  California.  This  project 
is  one  in  which  the  agricultural,  central 
station  and  manufacturing  interests  in 
the  state  are  working  towards  the  goal 
of  increasing  the  efficiency  of  electricity 
on  the  farm.  Professor  Moses  will  re- 

port particularly  on  the  activities  in 
connection  with  the  investigations  on 
dairy  farms,  electric  brooding  of  chicks, 
performance  of  stationary  spray  plants, 
power  requirements  of  the  farm  shop, 

and  electric  pumping.' David  Weeks  of  the  division  of  rural 
institutions.  College  of  Agriculture, 
University  of  California,  will  discuss 
his  recent  economic  investigations  of 
state  and  government  reclamation  pro- 

jects in  California  and  Nevada. 
Max  Cook,  farmstead  engineer  with 

the  California  Redwood  Association, 

will  present  a  paper  entitled  "Farm 
Structures;  Maximum  Results  at  Mini- 

mum Cost." 
San    Diego    Electric    Club    Holds 

Two  Interesting  Meetings 
Two  interesting  meetings  recently 

were  held  by  the  Electric  Club  of  San 
Diego.  On  April  28  the  theme  of  the 
program  was  inter-industry  coopera- 

tion, with  R.  T.  Chace,  San  Diego,  agent 
for  the  Westinghouse  Electric  &  Manu- 

facturing Company  as  chairman.  K.  E. 
Van  Kuran,  division  manager  for  the 
Westinghouse  company  in  Los  Angeles, 
emphasized  the  importance  of  such 
cooperation  toward  the  elimination  of 
harmful  competition.  J.  M.  Morris,  also 
of  the  Westinghouse  organization, 
showed  by  means  of  diagrams  the  value 
of  each  part  of  the  industry  to  the 
others,  and  D.  C.  Pence,  of  the  Illinois 
Electric  Company,  outlined  the  possi- 

bilities of  development  in  San  Diego 
County  based  upon  statistical  records 
and  natural  tendencies  of  growth. 

On  May  5  the  program  took  on  a 
naval  aspect,  for  Rear-Admiral  A.  H. 
Robertson,  commander  of  the  11th 
Naval  District  in  San  Diego,  was  pres- 

ent and  disclosed  the  fact  that  he  had 

been  professor  of  electricity  at  An- 
napolis for  a  number  of  years.  Lieu- 

tenant-Commander Frank  Luckel,  who 
was  active  in  the  installation  of  radio 
stations  for  the  Navy  in  Alaska,  also 
spoke,  dwelling  on  the  importance  of 
communication  by  cable  and  radio  to 
the  nation  in  peace  as  well  as  in  war. 

The    Foundation    Company    Starts 
Work    on    Dam    at    Lalte    Almanor. — 
Raising  of  the  Big  Meadows  dam  of  the 
Great  Western  Power  Company,  work 
on  which  was  started  recently  (Journal 
of  Electricity,  April  15,  1925,  p.  295),  is 

being  done  by  The  Foundation  Com- 
pany. The  immediate  construction  in- 

volves the  raising  of  the  dam  46  ft.  and 
lengthening  it  to  1,250  ft.  from  the 
present  600  ft.  The  Foundation  Com- 

pany has  commenced  operations. 
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Personals 

Sir  Thomas  Callender,  managing  di- 
rector of  Callender's  Cable  &  Construc- 

tion Company,    Ltd.,    one    of    the    best 

known  English  cable  manufacturers, 
will  visit  the  United  States  in  the  near 
future.  Sir  Thomas  has  been  one  of  the 
pioneers  and  leaders  in  the  British 
electrical  industry,  especially  in  connec- 

tion with  high-tension  distribution. 
"Sir  Tom,"  as  he  is  known  throughout 
the  industry  in  Great  Britain,  entered 

his  father's  business,  that  of  asphalt 
street  paving  in  1873.  Through  exper- 

iments made  by  himself  and  his  broth- 
ers the  insulating  product  known  as 

vulcanized  bitumen  was  discovered  and 
patented  in  1881.  The  following  year 
a  company  was  formed  to  develop  this 
vulcanized  bitumen  as  an  insulator,  par- 

ticularly in  the  manufacture  of  insu- 
lated wires  and  cables.  Tliis  company 

manufactured  and  laid  down  in  London 
and  the  provinces  a  large  number  of 
the  early  underground  mains.  Due  to 
the  development  of  the  electrical  indus- 

try and  the  consequent  increase  in  the 
demand  for  underground  mains,  the 
business  grew  to  the  point  where  it 
became  necessary  to  reorganize  the 
original  company,  and  in  1898  Callen- 

der's Cable  &  Construction  Company, 
Ltd.,  was  formed.  In  addition  to  his 
duties  as  managing  director  of  the  Cal- 

lender company.  Sir  Thomas  is  on  the 
board  of  a  number  of  its  subsidiaries 
and  is  also  a  director  of  several  of  the 
great  power  companies  of  Great  Britain. 

F.  G.  Barnett,  formerly  superintend- 
ent of  motor  transportation  for  the 

Public  Service  Company  of  Colorado, 
Denver,  has  been  made  manager  of  the 

company's  San  Luis  Valley  district,  suc- 
ceeding A.  F.  Morairty.  E.  J.  Graham, 

resident  chief  electrician  at  the  new 
Valmont  generating  plant  and  a  former 
officer  of  a  motor  transport  company  in 
the  Army,  has  been  named  as  Mr.  Bar- 
nett's  successor. 

H.  P.  Coldwell,  chief  electrical  en- 
gineer of  the  Victorian  State  Govern- 

ment Railways,  Victoria,  Australia,  was 
an  interesting  visitor  at  a  recent  meet- 

ing of  the  San  Francisco  Electrical 
Development  League. 

R.  T.  Stephens,  for  the  past  two  years 
division  sales  manager  of  the  Sacra- 

mento division  of  the  Pacific  Gas  and 
Electric  Company,  has  been  appointed 
manager  of  electric  sales  for  that  com- 

pany in  San  Francisco.  He  succeeds  H. 
E.  Sandoval,  who  recently  resigned  to 
engage  in  business  for  himself.  Mr. 
Stephens  has  been  in  the  employ  of  the 
Pacific  company  since  December,  1921, 
and  has  been  engaged  in  sales  work  in 
nearly  every  division  of  the  company, 
including  San  Francisco,  San  Jose, 
Shasta,  Colgate,  De  Sabla,  West  Side 
and  Sacramento.  He  has  been  an  active 
worker  in  the  Pacific  Coast  Electrical 
Association  and  other  electrical  organi- 

zations, and  is  well  known  by  the  mem- 
bers of  the  industry.  He  received  his 

degree  of  bachelor  of  science  in  me- 
chanical engineering  from  the  Uni- 

versity of  Michigan. 
A.  R.  Hathaway,  for  the  past  two 

years  chief  clerk  at  Bellingham,  Wash., 
for  the  northern  district  of  the  Puget 
Sound  Power  &  Light  Company,  Seattle, 
has  been  transferred  to  Pawtucket,  R. 
I.,  where  he  will  have  a  position  in  the 
office  of  the  assistant  treasurer  of  the 

Blackstone  Valley  Gas  &  Electric  Com- 

pany. E.  W.  Weathers,  electrical  engineer 
of  San  Diego,  has  announced  his  ap- 

pointment as  San  Diego  representative 
of  the  Blackstone  Engineers.  Mr. 
Weathers  for  some  years  owned  the 
Weathers  Blotor  Shop,  selling  that  busi- 

ness not  long  ago  to  enter  private  prac- 
tice as  consulting  engineer. 

F.  O.  Broili,  Nevada  Machine  &  Elec- 
tric Company,  Reno,  Nev.,  visited  San 

Francisco  recently  in  the  capacity,  of 
consulting  engineer  for  the  Elko  muni- 

cipal water  system  and  the  Mineral 
Company  power  system. 

C.  N.  Stannard,  vice-president  and 
general  manager,  Public  Service  Com- 

pany of  Colorado;  W.  C.  Sterne,  general 
manager,  Municipal  Properties  Invest- 

ing Company;  A.  C.  Cornell,  Rocky 
Mountain  manager,  Western  Electric 
Company;  and  D.  D.  Sturgeon,  promi- 

nent Denver  electragist,  were  among 
the  electrical  men  who  attended  the  re- 

cent division  convention  of  the  Rotary 
Club  at  Colorado  Springs. 

A.  E.  Vieau,  Crouse-Hinds  Company, 
Minneapolis,  was  a  recent  visitor  in 
Salt  Lake   City. 

P.  E.  Matteson,  sales  manager.  Inter- 
mountain  Electric  Company,  Salt  Lake 
City,  recently  visited  the  Pacific  Coast, 
spending  some  time  in  both  Los  Angeles 
and  San  Francisco. 

W.  S.  Vivian,  director  of  public  rela- 
tions of  the  Middle  West  Utilities  Com- 
pany of  Chicago,  was  the  principal 

speaker  at  the  weekly  luncheon  of  the 
Salt  Lake  City  Rotary  Club  held  re- 

cently in  that  city. 
John  W.  Hubbard,  of  Hubbard  & 

Company,  Pittsburgh,  was  a  recent  vis- 
itor in  California. 

A.  H.  Wyman,  former  manager  of  the 
Salt  Lake  City  branch  of  the  Allis- 
Chalmers  Manufacturing  Company,  is 
now  manager  of  the  Cleveland  branch. 
H.  E.  Weiss,  formerly  service  engineer 
of  the  company  in  Chicago,  succeeds 
Mr.   Wyman. 

G.  F.  Kinkaid  of  the  Idaho  Power 
Company,  Boise,  was  a  recent  visitor  in 
Salt  Lake  City. 

H.  D.  Brown  and  F.  N.  Murphy,  elec- 
trical engineers,  are  in  charge  of  the 

motion  picture  electrical  pageant  to 
feature  Shrine  week,  which  will  be  held 
in  Los  Angeles  in  June. 

D.  S.  Jones,  Center,  Colo.,  a  former 
member  of  the  Colorado  legislature  and 
politically  active  for  a  number  of  years 
in  Republican  circles,  has  been  ap- 

pointed by  Governor  C.  J.  Morley  as  a 
member  of  the  Colorado  Public  Utilities 

Commission,  succeeding  Grant  Haider- 
man,  whose  term  expired  last  January. 
F.  P.  Lannon  of  Pueblo,  Colo.,  has  been 
named  chairman  of  the  commission. 

Thomas  Duncan,  president,  Duncan 
Meter  Company,  Lafayette,  Ind.,  at  a 
recent  meeting  of  the  San  Diego  Elec- 

tric Club,  gave  an  interesting  account 
of  his  engineering  experiences  on  a 
trip  through  Africa  from  Cairo  to  Cape 
Town.  A.  F.  Blecksmith,  representative 
of  the  Duncan  Meter  Company  in  Los 
Angeles,  accompanied  Mr.  Duncan  from 
Los  Angeles. 

A.  L.  Clarke,  formerly  in  the  radio 
service  of  coastwise  and  foreign  ship- 

ping as  radio  operator,  recently  has 
taken  over  the  business  of  the  Electric 

Lighting  Supply  Company,  4000  Pied- 
mont Avenue,  Oakland,  formerly  owned 

by  B.  R.  Fritz.  Mr.  Clarke  will  con- 
duct an  exclusive  electric  appliance  and 

supply  shop  and  specialize  in  radio. 

S.  I.  Weill,  until  recently  general  ac- 
counting superintendent  of  the  installa- 

tion department  of  the  Western  Electric 
Company,  New  York,  has  been  ap- 

pointed assistant  to  the  vice-president 
of  that  company  in  charge  of  the  tele- 

phone department.  Mr.  Weill  studied 
electrical  engineering  at  the  University 
of  California,  Berkeley,  and  entered  the 

employ  of  the  Pacific  Telephone  &  Tele- 
graph Company  in  1909  to  engage  in 

engineering  work  at  San  Francisco.  He 
went  subsequently  to  Portland  where  he 
occupied  a  number  of  important  posts 
related  to  construction  and  plant.  In 
1917  he  was  back  in  San  Francisco  on 
the  staff  of  the  general  superintendent 
of  plant,  and  was  then  transferred  to 
the  American  Telephone  &  Telegraph 
Company  as  accountant  in  New  York. 
He  went  overseas  as  first  lieutenant  in 
the  signal  corps  with  the   317th  Field 

Signal  Battalion  and  was  later  district 
signal  officer,  advance  section.  On  his 
return  he  rejoined  the  American  Tele- 

phone &  Telegraph  Company,  but  in 
1923  he  left  to  become  general  account- 

ing superintendent  of  the  installation 
department  of  the  Western  Electric 

Company.  Mr.  Weill's  home  is  in  Maple- 
wood.  He  is  a  member  of  the  Braid- 
burn  Country  Club  and  chairman  of  its 
membership  committee. 
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G.  I.  Drennan,  for  many  years  travel- 
ing- inspector  for  the  Pacific  Power  & 

Light  Company,  with  headquarters  at 
Walla  Walla.,  Wash.,  has  been  promoted 
to  be  field  superintendent.  The  scope  of 
his  duties  has  been  enlarged  to  include 
jurisdiction  over  certain  phases  of  em- 

ployee relations,  particularly  with  ref- 
erence to  accident-prevention  work. 

A.  F.  Morairty,  district  manager  of 
the  Public  Service  Company  of  Colorado 
with  headquarters  at  Alamosa,  Colo., 
has  been  promoted  to  the  position  of 
assistant  to  V.  L.  Board,  general  super- 

intendent of  the  company  at  Denver, 
succeeding  E.  H.  Coe,  who  has  become 
manager  of  the  Central  Arizona  Light 
&  Power  Company,  Phoenix,  an  Electric 
Bond  &  Share  property.  Mr.  Morairty 
recently  was  elected  to  the  presi- 

dency of  the  Colorado  State  Associa- 
tion of  Chambers  of  Commerce  follow- 
ing his  designation  as  head  of  the 

Alamosa  County  Chamber  of  Com- 
merce. Along  with  these  offices  he  also 

holds  that  of  secretary  of  the  Rotary 
Club  in  Alamosa,  troop  committeeman 
in  the  Boy  Scouts,  member  of  the  ad- 

visory board  of  the  Order  of  De  Molay 
and  is  chairman  of  social  and  com- 

munity welfare  work  in  his  home  city. 
He  is  also  active  in  N.E.L.A.  work  and 
Shrine  activities.  He  is  a  native  Colo- 
radoan  having  been  born  at  Boulder, 
Dec.  27,  1888.  He  attended  the  grade 
and  high  schools  in  Denver  and  later 
received  his  E.E.  degree  at  the  Uni- 

versity of  Michigan.  His  first  position 
was  with  the  Colorado  Power  Company, 
predecessor  of  the  Public  Service  Com- 

pany, in  plant  construction  work,  and 
then  by  successive  stages  he  became  a 
substation  operator,  steam  plant  oper- 

ator, system  dispatcher,  assistant  local 
manager,  then  local  manager  at  Lead- 
ville,  Colo.,  and  finally  manager  of  the 
San  Luis  valley  district  of  the  com- 

pany. Mr.  Morairty  is  a  great  believer 
in  civic  and  community  building  espe- 

cially from  the  utility  viewpoint,  as  evi- 
denced by  his  participation  in  experi- 
mental projects  which  will  If^ad  to  the 

building  of  the  first  beet  sugar  plant  in 
his  section  of  the  state  and  an  ice  plant 
for  the  refrigeration  of  certain  veget- 

able crops,  especially  head  lettuce. 
Since  he  became  manager  of  the  San 
Luis  valley  territory  three  years  ago 
Mr.  Morairty  has  extended  the  service 
of  his  company  to  seven  new  towns,  one 
of  which  formerly  had  a  municipal 
plant,  and  has  secured  a  20-year  fran- 

chise in  each. 

G.  G.  Caldwell  has  joined  the  San 
Francisco  Bay  region  sales  staff  of  Moe- 
Bridges  Company.  Mr.  Caldwell  will 
devote  his  time  to  calling  on  the  dealers 
in  that  territory. 

William  Mulholland,  Los  Angeles,  and 
C.  E.  Grunsky,  San  Francisco,  consult- 

ing engineers,  recently  were  authorized 
by  the  directors  of  the  Sacramento 
Utility  District  to  review  the  report  on 
the  Silver  Creek  project  made  by  Al- 

bert Givan,  city  manager,  and  submit  a 
joint  report  of  their  findings. 

H.  B.  Squires,  of  H.  B.  Squires  Com- 
pany, San  Francisco,  Pacific  Coast  rep- 

resentative of  the  Cutler-Hammer  Man- 
ufacturing Company,  recently  attended 

a  conference  at  the  latter's  plant  in Milwaukee,  Wis. 
A.  D.  Blanchard,  formerly  af  the  en- 

gineering department  of  Charles  Cory 
&  Sons,  Inc.,  New  York,  is  now  a  mem- 

ber of  the  industrial  sales  staff  of  that 
organization. 

J.  J.  Mullin,  vice-president,  Maloney 
Transformer  Company,  St.  Louis,  was  a 
recent  visitor  on  the  Pacific  Coast, 
spending  some  time  in  Los  Angeles  and 
San  Francisco. 

D.  M.  Shreeve,  for  some  time  assist- 
ant to  the  manager  of  the  Sandpoint, 

Idaho,  division  of  the  Mountain  States 
Power  Company,  Albany,  Ore.,  has  been 
promoted  to  be  manager  at  Sandpoint, 
taking  the  place  of  Lee  Bennett,  re- 

cently transferred  to  Corvallis,  Ore.,  as 
local  manager. 

H.  B.  May  recently  was  introduced  to 
the  electrical  fraternity  of  San  Diego 

by  E.  M.  Ellis,  as  the  new  General.  Elec- 
tric Company  representative  and  resi- 
dent agent  for  San  Diego. 

K.  E.  Van  Kuran,  district  manager  of 
the  Los  Angeles  division,  Westinghouse 
Electric  &  Manufacturing  Company 
with  his  family  and  Ralph  Hopkins, 
were  visitors  to  San  Diego  early  in  the 
month. 

L.  E.  Stiers,  Stiers  Electric  Com- 
pany, Compton,  Calif.,  was  a  recent  vis- itor in  San  Francisco. 

J.  D.  Kent,  formerly  salesman  in  the 
Colgate  division  of  the  Pacific  Gas  and 
Electric  Company  with  headquarters  at 
Marysville,  Calif.,  has  been  appointed 
division  sales  manager  of  the  company 
in  West  Side  division  with  headquarters 
at  Red  Bluff,  Calif. 

R.  L.  Ward,  civil  engineer  formerly 
in  the  construction  department  of  the 
Southern  California  Edison  Company, 
Los  Angeles,  is  now  in  charge  of  the 
storm  drain  department  at  the  Wilm- 

ington branch  of  the  Los  Angeles  city 

engineer's  office. 
J.  H.  Spraggon,  formerly  with  the 

Westinghouse  Electric  &  Manufactur- 
ing Company,  has  joined  the  sales  staff 

of  the  Electric  Service  Supplies  Com- 
pany, Philadelphia. 

J.  G.  Miller,  since  1921  engineer  in 
the  valuation  department  of  the  South- 

ern California  Edison  Company,  Los 
Angeles,  has  been  appointed  power  en- 

gineer for  the  American  Trona  Cor- 
poration, Trona,  Calif.,  in  charge  of 

steam  generation,  refrigeration,  and 
generation  and  distribution  of  electric 
power.  The  American  Trona  Corpora- 

tion is  one  of  the  largest  manufacturers 
of  potash,  borax  and  other  similar 
chemicals  in  the  United  States.  These 
chemicals  are  obtained  from  the  brine 
of  Searles  Lake.  After  graduation 
from  Sibley  College  of  Engineering, 
Cornell  University,  in  1914,  Mr.  Miller 
was  for  three  years  field  engineer  for 
the   late   L.   L.   Nunn   of   the   Telluride 

Power  Company,  in  the  investigation, 
valuation  and  purchase  of  engineering 
properties.  During  the  war  Mr.  Miller 
was  in  charge  of  instruction  at  the 
training  school  of  the  United  States 
Signal  Corps,  after  which  he  received 
valuable  experience  as  office  engineer 
and  assistant  purchasing  agent  with  the 
Texas  Construction  Company,  an  Elec- 

tric Bond  &  Share  property.  He  spent 
nine  months  in  the   same  organization 
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on  the  construction  of  the  Leon  River 
steam  generating  plant  of  the  Oil  Belt 
Power  Company  of  Texas.  On  com- 

pletion of  this  plant  several  months 
were  spent  in  placing  it  into  operation 
and  in  building  up  the  plant  efficiency. 
In  1921  he  joined  the  force  of  the 
Southern  California  Edison  Company. 

M.  R.  Bump,  since  1910  chief  engi- 
neer of  Henry  L.  Doherty  &  Company, 

in  charge  of  all  engineering  and  of  the 
construction  and  operating  departments 
of  the  public  utility  division,  died  in 
Denver,  May  5,  after  an  illness  of  two 
days.  Mr.  Bump  was  born  at  Bock 

Falls,  Wis.,  March  18,  1881.  He  re- ceived his  early  education  in  the 
schools  of  Spokane,  Wash.,  and  was 
graduated  in  electrical  engineering 
from  the  University  of  Wisconsin  when 
he  was  twenty-one,  immediately  tak- 

ing up  engineering  work  ,  with  The 
Washington  Water  Power  Company  of 

Spokane.  He  joined  the  Doherty  or- 
ganization in  1904.  Among  the  posi- 

tions he  has  held  were:  instructor  in 
electrical  engineering  at  the  University 
of  Wisconsin;  first  cadet  engineer  of 
the  Doherty  training  schools;  engineer 
for  the  gas  department  of  the  Denver 
Gas  &  Electric  Light  Company;  exam- 

ining engineer  for  the  Doherty  com- 
pany; and  treasurer  and  general  man- ager of  the  Empire  District  Electric 

Company,  Joplin,  Mo.  At  the  time  of 
his  death  he  was  vice-president  of  the 
Cities  Service  Company,  which  controls 
the  Public  Service  Company  of  Colo- 

rado. Mr.  Bump  was  president  of  the 
National  Electric  Light  Association  for 
the  term  1921-1922. 
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TRADE  NOTES 

Decker  Electrical  Construction  Com- 
pany, San  Francisco,  recently  has 

moved  into  its  new  quarters.  A  lease 
has  been  signed  on  a  two-story  concrete 
building  on  Bryant  Street,  between 
Third  and  Fourth  Streets,  that  will 
give  much  needed  additional  office  and 
warehouse  facilities  to  take  care  of  its 
rapidly  expanding  contracting  business. 
Peter  Decker,  head  of  the  company, 
states  that  more  business  is  booked  and 
in  sight  at  the  present  time  than  has 
been  the  case  at  any  similar  period  for 
years  past. 

The  Okonite  Company,  Passaic,  N.  Y., 
has  established  recently  a  branch  office 
at  221  Stock  Exchange  Building,  Los 
Angeles.  E.  C.  Wescott,  formerly  gen- 

eral sales  manager  of  the  Marbelite 
Corporation  of  America,  has  been  ap- 

pointed district  manager  of  the  Los 
Angeles   office. 
Westinghouse  Electric  &  Manufac- 

turing Company,  Pittsburgh,  now  has 
on  the  market  a  complete  line  of  struc- 

tural pipe  fittings,  designed  for  use 
with  common  wrought  iron  or  steel 
pipe  in  the  erection  of  outdoor  or  in- 

door electrical  switching  equipment. 
General  Electric  Company,  Schenec- 

tady, has  announced  the  development  of 
a  new  type  of  synchronous  motor  for 
direct  drive  of  slow-speed  reciprocating 
compressors  which  have  their  greatest 
application  in  furnishing  compressed 
air   or   artificial   refrigeration. 

FuIIerton  Distributing  Company,  Los 
Angeles,  recently  has  been  formed  by  J. 
B.  FuIIerton  to  sell  the  National 
Cleaner,  a  new  washing  machine,  which 
will  be  manufactured  by  the  Apex  Elec- 

trical Distributing  Company,  Cleveland. 
A.  H.  Holtermann,  formerly  of  Holter- 

mann's  Electric  Shop,  89  Market  Street, San  Francisco,  has  taken  over  the  line 
of  electric  fans  and  toys  of  the  Knapp 
Electric  Corporation,  New  York,  and 
will  act  as  its  exclusive  representative 
on  the  Pacific  Coast  for  the  states  of 
California,  Washington,  Oregon  and 
Nevada.  He  also  will  represent  the 
Arnold  Electric  Company,  Racine,  Wis., 
in  California,  handling  its  line  of  vi- 

brators and  hair  dryers. 
The  Newport  Contracting  &  En- 

gineering Company,  Newport  News, 
Va.,  has  been  awarded  the  contract  for 
an  extension  to  the  power  plant  at 
Bremerton,  Wash.,  for  which  $90,197 
has  been  appropriated. 

The  United  States  Electric  Company, 
710  Polk  Street,  San  Francisco,  has 
started  manufacturing  electrodes,  for 
violet-ray  machines.  W.  L.  Wilson  is 
proprietor  of  the  company,  which  is 
operating  as  manufacturers'  agent  and 
wholesaler  of  electrical  specialties. 

Pass  &  Seymour,  Inc.,  Syracuse,  N. 
Y.,  recently  has  placed  a  new  device  on 
the  market  known  as  the  P  &  S  3316 
canopy  switch,  a  new  pull  chain  canopy 
switch  which  it  is  stated  has  an  excep- 

tionally smooth  easy  action. 
Automatic  Electric  Heater  Company, 

Warren,  Pa.,  recently  has  placed  on  the 
market  a  new  and  approved  electric 
temperature  regulator  which  has  been 
designed  particularly  for  use  with  do- 

mestic  coal   or   oil-burning  furnaces. 

F.     W.    Wakefield    Brass     Company, 

Vermilion,  Ohio,  manufacturers  of  "Red 
Spot"  lighting  specialties,  has  issued  a new  series  of  condensed  data  sheets  on 
its  entire  line. 

The  Karl  Andren  Company,  250  Con- 
gress Street,  Boston,  recently  has  been 

appointed  distributors  for  Robbins  & 
Myers  motors  for  New  England  terri- tory. 

Jones-Thorne  &  Company,  Inc.,  San 
Francisco,  has  recently  opened  new  and 
enlarged  offices  in  the  Chancery  Build- 

ing, 564  Market  Street.  They  are  rep- 
resentatives in  that  city  of  Fort  Pitt 

Spring  &  Manufacturing  Company,  and 
A.  W.  Cadman  Manufacturing  Com- 

pany, Pittsburgh,  and  of  R.  D.  Wood 
Company  and  Cook  Cedar  Company, 
Philadelphia. 

D.  D.  Sturgeon,  electragist,  Rotarian,  vice-chair- 
man of  the  Denver  Electrical  Cooperative  League 

and  member  of  'most  everything  else,  needs  no 
introduction.  He  is  one  of  the  "go-getters"  who 
are  electrifying  everything  in  Denver  and 

vicinity. 

Gainaday  Electric  Company,  Pitts- 
burgh, recently  has  announced  a  new 

washing  machine,  which  it  is  claimed 
contains  many  attractive  new  features. 

P.  A.  Geier  Company,  Cleveland,  man- 
ufacturers of  Royal  electric  vacuum 

cleaners,  recently  held  its  annual  con- 
vention at  its  factory  in  Cleveland, 

sales,  advertising,  clerical,  manufactur- 
ing and  administration  departments 

participating  in  the  event. 
Jewell  Electric  Instrument  Company, 

Chicago,  has  issued  recently  an  attrac- 
tively bound  and  profusely  illustrated 

booklet  containing  extensive  informa- 
tion concerning  its  varied  line  of  instru- 

ments. 

Square  D  Company,  Detroit,  has  pur- 
chased recently  an  addition  to  its  main 

plant  at  Detroit,  which  enlarges  the 
floor  space  twenty-five  per  cent,  thereby 
giving  better  production  facilities. 

The  Buckeye-Prima  Company,  Sidney, 
Ohio,  recently  has  placed  a  new  device 
on  the  market  for  use  of  tourist  camps 
in  equipping  their  barbecue  stands  with 
a  driving  mechanism,  and  has  issued  an 
illustrated  booklet  descriptive  of  this 
new  device.  Another  booklet  of  interest 
describes  the  Prima  Never  Crush 
safety  wringer,  which  it  is  stated  has 
many   advantageous   new  features. 

Commercial  Engineering  Laborator- 
ies, Inc.,  Pittsburgh,  Pa.,  recently  has 

introduced  a  new  product  called  the  X-C. 
E.L.  foot  switch  that  it  is  placing  on 
the  market.  It  is  a  device  adaptable  for 
automobile  horns,  stop  light  and  direc- 

tional signals,  call  bells  and  electric 
locks.  Made  of  heavy  rust-proof  metal, 
it  is  claimed  to  be  practically  indestruc- 
tible. 

R.  L.  Barker  &  Company,  Chicago 
has  issued  a  new  pamphlet  describing 
its  new  model  "E"  Barker  sander  and 
grinder,  for  which  are  claimed  many 
interesting  features. 
The  Newbery  Electric  Corporation,  j 

726  S.  Olive  Street,  Los  Angeles,  has 

been  appointed  agent  for  the  Electro- 
Kold  Corporation,  Spokane,  manufac- 

turers of  the  Electro-Kold  electric  home 
refrigerator.  This  agency  is  to  cover 
the  Los  Angeles  territory  for  the 
product    of    the    Spokane    concern. 
Plibrico  Jointless  Firebrick  Com- 

pany, Chicago,  recently  has  issued  a 
new  edition  of  its  catalog  containing  36 
pages,  well  illustrated  and  descriptive 
of  its  furnace  linings.  Free  copies 
may  be  obtained  by  addressing  the 
company's  office  at  1130  Clay  Street, Chicago. 

Kingsbury  Machine  Works,  Phila- 
delphia, represented  in  San  Francisco 

by  the  Western  Engineering  Company, 
Matson  Building,  recently  has  issued  a 
descriptive  bulletin  of  Kingsbury  thrust 
bearings,  dimensions,  capacities  and 
mountings.  The  bulletin  contains  many 
drawings  and  photographs  depicting 
new  types  of  appliances. 
W.  A.  Jones  Foundry  &  Machine 

Company,  Chicago,  recently  has  de- 
veloped the  Lemley  Model  "F"  friction 

clutch  to  meet  the  demand  for  a  me- 
dium and  light-duty  clutch  which  it  is 

stated  can  be  applied  conveniently  to 
practically  any  machine  or  countershaft 
which    requires   a   friction   clutch. 

Johns-Pratt  Company,  Hartford, 
Conn.,  has  developed  a  new  type  of 
trough  for  connecting  adjacent  Noark 
service  entrance  switches.  It  is  claimed 
the  use  of  these  troughs  provides  a 
most  convenient  and  inexpensive 
method  of  wiring  together  the  adjacent 
cabinets  and  materially  reduces  the 
amount  of  labor  involved. 

The  Demmert  Company,  which  repre- 
sents the  Cutter  Electric  &  Manufactur- 

ing Company,  Sundh  Electric  Company, 
and  the  Jenkins  Manufacturing  Com- 

pany, has  opened  offices  at  405  Call 
Building,  San  Francisco,  in  charge  of  I. 
M.  Chinn.  The  company  for  some  time 
has  had  offices  in  Los  Angeles  where 
Otto  Demmert  is  personally  in  charge. 
The  Albert  Sechrist  Manufacturing 

Company,  Denver,  recently  has  opened 
offices  in  Salt  Lake  City  at  214  Judge 
Building  under  the  supervision  of  R.  C. 
Shrake.  Business  of  the  Intermountain 
region  will  be  handled  through  this office. 
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San  Francisco,  hostess  city  for  your 
Convention,  welcomes  you  in  behalf 
of  the  eleven  Western  states.  May 

the  days  of  discussion  and  play — 
June  15-19— be  of  profit  to  your- 

selves and  to  the  electrical  industry 

you  represent. 
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Steam  Station 

De\elopnien 

ONE-THIRD  of  the  most  notable  power  station  work  of 
last  year  as  selected  by  ELECTRICAL  WORLD  was 

Stone  8C  Webster  work.  Their  selection  includes  the  Weymouth 

Station  at  Boston  on  the  Atlantic  Coast  (right  center)  and  the 

Long  Beach  Station  at  Los  Angeles  on  the  Pacific  Coast 

(upper  left). 

Stone  &  Webster 
INCORPORATED 

IJESIGN- BUILD 
'^  OWE  RATE ^ 
#fcvNCE/ 

NEW  YORK.  120  Broadway 

SAN  FRANCISCO,  Holbrook  Bldg. BOSTON 147  Milk  Street 

CHICAGO,  38  S.  Dearborn  Street 

PHILADELPHIA,  Real  Estate  Trust  Bldg. 
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EDITORIAL 

Committee  Reports  of  the  Pacific  Coast 
Electrical  Association 

THIS  issue  of  the  Journal  of  Elec- 
tricity contains  what  ordinarily 

would  be  the  convention  papers  of 
the  Pacific  Coast  Electrical  Association, 
in  accordance  with  its  usual  custom  in- 

stituted several  years  ago.  Since,  how- 
ever, the  National  Electric  Light  Asso- 

ciation holds  its  annual  convention  in 

San  Francisco,  that  of  the  Pacific  Coast 
Electrical  Association  will  consist  of  no 
more  than  a  brief  business  session  for 

the  purpose  of  electing  officers  and  for 
the  transaction  of  routine  business. 

Thus  the  only  convention  that  the  Pa- 
cific Coast  Electrical  Association  will 

hold  for  1925  will  be  within  the  covers 

of  this  and,  we  hope,  succeeding  issues 
of  the  Journal. 

\  LL  in  all,  the  papers  prepared  by  the 
various  committees  this  year  repre- 

sent the  finest  effort  that  has  yet  been 
made  in  the  annals  of  the  Pacific  Coast 
Electrical  Association.  The  mere  fact 
that  there  are  to  be  no  formal  meetings 
at  which  these  papers  will  be  presented 
does  not  detract  in  the  least  from  their 
interest  and  value.    On  the  contrary,  it 

behooves  every  member  of  the  Associa- 
tion to  devote  as  much  time  as  possible 

to  the  study  of  these  papers  after  the 
rush  and  bustle  of  the  N.E.L.A.  conven- 

tion is  over;  then,  having  studied  and 

digested  the  reports  of  the  various  com- 
mittees, written  discussion  should  be 

prepared  and  sent  to  the  secretary  for 
publication  in  the  annual  proceedings. 
Lacking  the  benefit  of  oral  discussion, 
there  will  be  something  gained  at  least 
through  the  careful  study  and  the 
thought  that  is  required  to  prepare  a 
written  discussion  or  criticism  of  the 

papers. 

JT  is  to  be  hoped  that  all  of  the  mem- bers  of  the  Pacific  Coast  Association 

will  study  carefully  the  papers  pre- 
sented in  this  issue  and  submit  written 

discussions  within  the  scope  of  the 
papers  in  which  the  different  members 
personally  are  interested  and  informed. 
A  little  effort  on  the  part  of  the  P.C. 
E.A.  members  can  make  the  1924-1925 

fiscal  year  stand  out  as  one  of  real  ac- 
complishment in  the  history  of  the 

Association. 

iiiiiiiiiiiii 
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Increasing  the  Use  of  Electrical  Appliances 
Report  of  Appliance  Bureau,  Commercial  Section.* 

THE  plan  of  work  of  the  appliance  bureau  for  the 
year  1924-1925  was  concisely  stated  by  T.  W.  Ber- 
ger,  chairman  of  the  appliance  committee  of  the 

National  Electric  Light  Association,  in  his  letter  out- 

lining the  national  committee's  plans.  First,  to  produce data  now  available  and  make  new  studies  to  show  the 
value  of  the  household  appliance  load;  second,  to  recom- 
rnend  definite  selling  plans  for  various  appliances,  out- 

lining in  detail  each  step  necessary  to  conduct  a  suc- 
cessful campaign. 

At  the  first  meeting  of  the  appliance  bureau  it  was 
decided  to  conform  the  year's  work  to  the  second  re- 

commendation, as  other  agencies  were  already  engaged 
in  the  survey  recommended  in  the  first  suggestion. 
Toward  this  end  two  papers  have  been  prepared  and 
are  presented  as  part  of  this  report.  The  papers  are: 
"A  Suggested  Merchandising  Plan  for  Central  Sta- 

tions," by  A.  L.  Spring  and  H.  C.  Rice,  and  "Dealer's 
Plan  for  Selling  Small  Appliances,"  by  D.  D.  MacFar- 
lane  and  J.  T.  Deppe. 

We  believe  that  the  practical  thoughts  and  sugges- 
tions embodied  in  these  articles  cannot  fail  to  improve 

appliance  sales  provided  they  are  actually  followed  by 
the  central  station  and  dealer.  It  is  unfortunately 
true  that  more  able  committees  of  the  past  have  also 
presented  admirable  working  plans  to  which  a  small 
degree  of  attention  has  been  paid  by  the  industry.  Re- 

commendations only,  without  the  necessary  tools  of 
putting  them  in  actual  operation,  mean  a  very  small 
percentage  of  realization  on  an  appliance  bureau's 
year's  work. 

It  is  the  appliance  bureau's  recommendation  to  the 
members  of  the  Pacific  Coast  Electrical  Association 
that  very  serious  thought  be  given  to  the  tying  in  of 

the  Bureau's  work  with  the  actual  operation  of  selling 
plans,  modified  to  suit  local  conditions,  administered 
by  a  salaried  representative.  It  may  be  feasible  to  as- 

sociate the  bureau  work  with  that  of  some  already  or- 
ganized branch  of  the  electrical  industry  on  the  Pacific 

Coast.  Possibly  a  reorganization  or  a  combination  of 
the  present  paid  branches  could  be  effected.  The  ap- 

pliance bureau  considers  that  unless  some  practical 
method  is  debased  for  following  up  recommendations 
that  the  greater  part  of  the  year's  work  is  lost. 

One  of  the  proposed  activities  for  the  current  year 

■was  the  adoption  of  a  special  percolator  campaign  plan. 
The  subcommittee  appointed  for  that  purpose  found 
too  varying  opinions  as  to  the  best  methods  to  be  able 
to  recommend  a  complete  selling  plan  at  the  time  of 
this  report.  Certain  plans  and  methods  are  now  being 
tried  and  the  subcommittee  is  planning  to  turn  over  to 
its  successor  some  practical  experience  which  may  be 
embodied  in  next  year's  actual  operations. 

One_  of  the  outstanding  observations  of  this  years 
work  is  the  increasing  indifference  on  the  part  of  the 
great  number  of  electrical  contractor-dealers  to  the 
further  development  of  electrical  merchandise  sales, 
and  to  the  absorption  of  this  business  by  the  specialty 
dealers  and  department  stores.  The  absence  from  this 
field  of  the  central  station  is  quite  apparently  not  con- 

tributing to  the  merchandise  sales  of  the  electrical  con- 
tractor but  only  diverting  it  to  other  classes  of  mer- 

chants. It  may  not  be  the  proper  time  to  turn  elec- 
trical  appliance    sales    over   entirely   to    interests    en- 

*  H.  C.  Goldrick,  Western  Electric  Company,  chairman ;  G.  W. 
Barker,  Allied  Industries,  Inc;,  vice-chairman :  "W.  C.  McWhinney, SoTithenr  California  Edison  Company,  secretary ;  R.  E.  Heerman, 
S.  &  H.  Service  Electric  Company ;  Fred  Lantz,  Lantz  Electric 
Company ;  J.  H.  Jamison,  Westinghouse  Electric  &  Manufacturing: 
Company ;  E.  A.  Norton,  Barker  Brothers ;  H.  C.  Rice,  Southern 
California  Edison  Company ;  D.  D.  MacFarlane.  Newbery  Electric 
Corporation ;  J.  T.  Deppe,  Pacific  States  Electric  Company ;  A.  L. 
Spring,  General  Electric  Company :  L.  E.  Moselle,  Los  Angeles 
Bureau  of  Power  and  Light :  H.  B.  Jenkins,  South-west  Electric 
Company ;  J.  C.  Hobrecht,  J.  C.  Hobrecht  Company ;  Alfred  May. 
San  Diego  Consolidated  Gas  &  Electric  Company.  ;  E.  S.  Alexander, 
Alexander  &  Lavenson  Electric  Supply  Company ;  H.  A.  Cram, 
Landers,  Frary  &  Clark ;  M.  S.  Henoch,  Westinghouse  Electric  & 
Manufacturing  Company ;  B.  M.  Tassie,  Manning,  Bowman  & 
Company ;  R.  E.  Tompkins,  Pacific  States  Electric  Company  ;  A.  H. 
Nicoll,  Western  Electric  Company. 

gaged  as  merchandisers  only.  There  is  still  a  big  job 
to  be  done  in  California  and  elsewhere  to  promote  the 
use  of  more  appliances.  The  most  effective  means,  and 
the  most  interested  concern  is  the  central  station. 

A  Suggested  Merchandising  Plan  for 
Central  Stations 

By  A.  L.  SPRING  and  H.  C.  RICE 

CENTRAL  stations  are  interested  in  the  sale  of  cur- rent consuming  devices  primarily  from  the  point 
of  increased  use  of  current.  They  will  obviously 

work  out  their  own  policies  governing  electrical  mer- 
chandising, and  it  is  not  the  purpose  of  this  report  to 

recommend  an  uniform  policy,  but  to  suggest  a  plan 
to  those  central  stations  interested  in  selling  electrical 
household  appliances. 

A  well  organized  sales  department  of  a  centarl  sta- 
tion wields  a  tremendous  influence  toward  populariz- 

ing the  use  of  electrical  household  appliances  and  bet- 
ters its  public  relations  through  the  contact  thus  ob- 

tained with  its  consumers.  As  electric  appliances  can 
still  be  considered  specialties  requiring  constant  effort 
to  maintain  public  interest,  the  central  station  merchan- 

dising department  has  a  duty  to  perform  to  assist  in  in- 
troducing electrical  appliances  to  the  general  public  and 

in  so  doing  will  create  a  demand  that  will  be  reflected 
in  increased  business  to  all  of  the  merchants  handling 
electrical  household  devices. 

Any  central  station  merchandising  department  should 
carry  itself.  The  merchandising  department  should  be 
on  a  sound  business  basis  and  should  carry  a  full  line 
of  appliances  so  that  it  will  be  in  a  position  to  render 
complete  service  to  its  consumers.  The  following  plan 
is  suggested  in  accordance  with  the  plans  of  the 
appliance  bureau,  as  outlined  at  the  conclave  in  Los 
Angeles,  Oct.  17,  1924. 

At  least  four  yearly  sales  should  be  held  by  the  cen- 
tral station  in  which  the  entire  industry  can  parti- 

cipate. It  does  not  matter  much  which  article  is  se- 
lected as  an  example,  but  it  has  been  suggested  that  the 

percolator  be  the  first  article  on  which  the  sales  drive 
should  be  made.  These  monthly  sales  should  have  as 

their  special  feature  — 
1.  Low   price 

2.  Easy  terms 
3.  Some   point  of   sale   which   can  be  highly  advertised   such   as 

allowing  $1  for  the  return  of  an  old  coffee  pot. 
4.  The   device    selected   should   be    such   that    any   electric    dealer 

or  merchant  can  participate  on  the  same  plan  if  he  so  desires. 

The  appliance  campaign  should  be  used  as  a  leader 
to  get  the  public  interested  in  other  household  labor 
saving  devices. 

From  the  central  station  standpoint  such  sales  could 
be  stimulated  by  allowing  each  employee  a  commission 
on  sales  made,  in  addition  to  his  regular  salary,  in- 

creasing the  commission  for  sales  made  out  of  office 
hours.  In  addition  to  the  above  special  monthly  sales, 
a  plan  whereby  all  employees  of  the  company  can  be 
rewarded  with  a  suitable  commission  in  addition  to  their 
regular  salary  both  on  sales  made  in  the  office  and  on 
their  own  time,  will  materially  increase  the  sale  of  ap- 

pliances for  any  central  station. 
The  electrical  dealers  can  tie-in  with  the  above  plan 

with  their  own  employees  by  using  a  similar  schedule 
of  commissions. 

Every  central  station  employs  a  great^many  people  in 
various  lines  of  work.  Most  of  these  have  some  sales 

ability.  Many  of  them  can  be  developed  into  remark- 
ably good  salesmen  and  saleswomen.  By  allowing  each 

employee  in  the  organization,  to  sell,  and  by  paying  a 
commission  on  each  sale  made,  it  can  readily  be  seen 
that  instead  of  having  one  or  two  salesmen  working 
out  of  an  office,  there  will  be  40  or  50  or  more,  depend- 

ing upon  the  number  of  employees.  These  employees 
will  welcome  an  opportunity  to  make  a  little  extra 
money  through  the  sales  of  electrical  appliances.     The 
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following  schedules  of  commissions  are  suggested,  di- 
vided between  office  sales  and  sales  made  outside  of  the 

office. 
On  office  sales  a  commission  of  10  per  cent  to  be  paid ;  5  per  cent 

groing  directly  to  the  person  making  tile  sale,  5  per  cent  to  be  pooled, 
the  pool  to  be  divided  amongst  those  employees  who  do  not  come  in 
contact  with  the  public  in  the  office,  yet  whose  work  would  be 
increased  by  the   added  sales. 

Ten  per  cent  commission  to  be  paid  on  outside  sales,  the  entire 
amount  going  directly  to  the  person  making  the  sale. 

Fifteen  per  cent  commission  to  be  paid  on  slow  moving  appli- 
ances. On  office  sales  of  this  kind  V%  per  cent  will  go  to  the 

person  making  the  sale  and  7%  per  cent  to  be  pooled.  On  outside 
sales  the  entire  15  per  cent  will  be  paid  to  the  person  making  the 
sale. 

Commissions  should  be  paid  promptly  each  week. 
Office  employees  to  qualify  for  participation  in  the  poo!  must  sell 

three    appliances   on    each   drive   before   they    are   eligible. 

The  central  station  plan  of  merchandising  can  be  am- 
plified considerably  by  offering  groups  of  appliances  at 

a  special  price  and  offering  a  premium  for  a  lirnited 
time  on  such  sales.  Another  important  feature  is  to 
get  the  employees  of  the  central  station  and  electrical 
dealers  to  use  electric  appliances,  and  it  is  felt  that 
special  prices  should  be  made  to  enable  these  employees 
to  buy  at  the  lowest  price  possible.  A  user  of  electrical 
appliances  is  always  an  enthusiastic  booster.  All  adver- 

tising material  sent  out  should  be  so  worded  as  to 
direct  the  public  either  to  the  central  station  or  to  their 
nearest  electrical  dealer,  when  all  concerned  are  agreed 
upon  the  particular  sales  campaign  to  be  followed. 

The  above  plans,  if  carefully  worked  out  and  fol- 
lowed up,  should  result  in  a  great  many  sales  being 

made  by  the  central  station  employees  in  such  a  manner 
that  the  employee  and  company  would  be  benefited  by 
them.  Commissions  allowed  are  liberal  in  view  of  the 
fact  that  employees  already  are  on  a  salary,  and  in  the 
course  of  a  month  they  should  amount  to  a  considerable 
sum. 

A  Dealer's  Plan  for  Selling  Small 
Appliances 

By  D.  D.  MacFARLANE  and  J.  T.  DEPPE 

PRACTICAL  merchandising  is  fundamentally  based 
on  factors  and  practices  with  which  we  are  all 
familiar.  We  recognize  the  individual  factors  in 

the  science  of  mechandising  but  we  do  not  always 
realize  that  all  of  these  factors  and  practices  must  be 
co-ordinated  before  the  system  of  merchandising  can 
function. 

It  is  oijr  intention  in  this  article  to  disregard  the 
contentions  of  those  who  claim  that  the  sale  af  elec- 

trical appliances  presents  different  problems  from  those 
presented  by  other  lines — to  disregard  also  the  argu- 

ments of  those  who  claim  that  to  successfully  sell  elec- 
trical appliances  other  lines  must  be  introduced.  Our 

contention  is  that  by  recognizing  the  individual  factors 
of  merchandising  and  by  applying  them  that  the  sale 
of  electrical  appliances  can  and  will  be  increased 
whether  the  appliance  line  be  sold  by  itself  or  incor- 

porated with  other  lines. 
Let  us  take  some  of  the  factors  in  merchandising, 

analyzing  each  in  a  brief  way,  viz:  location,  window 
display,  attractive  interior,  merchandise  well  displayed. 

neat,  courteous  and  intelligent  service,  merchandise  that 
itself  represents  value.  As  this  paper  must  of  necessity 
be  brief,  we  are  not  going  to  mention  the  subject  of  ad- 

vertising, although  we  recognize  it  as  an  essential 
factor  in  the  merchandising  system.  The  amount  and 
the  kind  of  advertising  that  is  done  by  individual  stores 
depends  so  much  upon  the  nature  of  the  store  itself 
that  we  believe  it  unwise  to  try  to  cover  this  important 
subject  in  a  brief  way. 

The  location  we  will  have  to  take  for  granted  as  we 
are  primarily  addressing  this  paper  to  established 
dealers.  We  do  not  in  any  way  mean  to  minimize  the 
importance  of  the  location  but  rather  to  accentuate  the 
importance  of  merchandising  routine  in  any  given  loca- 
tion. 

In  considering  the  important  factor  of  window  dis- 
play, we  would  like  to  leave  this  thought:  windows  must 

be  considered  in  the  same  light  as  a  newspaper  adver- 
tisement, and  when  a  window  is  dressed  it  should  mean 

something,  just  as  definite  as  though  an  advertisement 
had  been  written. 

The  store  interior  we  will  also  take  for  granted  in  the 
same  way  we  accepted  the  location  of  the  store.  The 
arrangement  and  attractiveness  of  the  interior  we  must 
give  consideration  to,  although  neatness,  cleanliness, 
orderly  arrangement  and  good  illumination  we  do  not 
always  find,  but  surely  there  is  no  excuse  for  the  lack 
of  it.  Even  if  a  store  is  neat  and  clean,  it  may  not 
always  be  attractive,  but  at  least  it  will  not  have  a 
negative  effect  upon  the  customer.  The  display  of 
merchandise  itself  is  a  problem  which  needs  constant 
attention  regardless  of  the  size  or  the  nature  of  the 
stock. 

The  intelligence  and  courtesy  of  the  sales  people 
within  the  store  must  be  carefully  considered  and  per- 

sonal appearance  must  be  looked  after.  The  sales  peo- 
ple must  of  necessity  know  the  merchandise  which  they 

are  employed  to  sell. 
The  merchandise  itself  is,  of  course,  the  foundation 

of  the  whole  merchandising  structure.  We  must  select 
attractive  merchandise,  appropriate  merchandise.  We 
must  also  recognize  the  appeal  of  price.  Due  recogni- 

tion should  be  given  to  the  fact  that  nationally  known 
products  both  help  to  establish  the  store  in  a  favorable 

position  from  the  customer's  viewpoint  and  to  lessen 
the  sales  resistance  encountered  by  the  employees. 

It  is  impossible  to  go  into  greater  detail  in  this  paper. 
We  have  told  nothing  new — a  fact  we  recognize.  Our 
only  hope  is  that  we  may  have  brought  home  the  fact 
to  someone  that  in  following  just  the  fundamental  prin- 

ciples in  merchandising  there  are  great  possibilities  for 
increased  sales.  To  those  who  read  this  paper  and  are 
of  the  opinion  that  they  have  put  into  practice  all  of 
the  factors  of  merchandising  that  we  have  discussed, 
thus  briefly  and  inadequately,  we  can  only  ask  that  they 
walk  out  of  their  store — look  at  the  window  display  as 
a  disinterested  person — then  walk  into  their  store — 
look  casually  aroimd  and  make  a  purchase  of  some 
article  that  requires  a  display  of  salesmanship  on  the 
part  of  the  clerks.  We  beKeve  that  looking  at  it  from 
the  viewpijint  of  a  disinterested  person,  certain  imper- 

fections in  a  seemingly  well  thought  out  merchandising 
system  will  be  observed.  In  other  words,  we  all  know 
the  merchandising  factors  mentioned  in  this  paper  but 
in  practice  some  of  them  are  invariably  overlooked. 

Better  Customer  Relations  Through 
Our  Employees 

Report  of  Customer  Relations  Bureau,  Commercial  Section* 

THE  first  meeting  of  the  customer  relations  bureau 
was  held  in  Los  Angeles  Oct.  17,  1924.  At  this 
meeting  the  work  of  the  customer  relations  bureau 

of  the  previous  year  was  reviewed  by  the  chairrnan  and 
a  resume  of  the  discussions  and  annual  report  was 
presented  to  the  new  committee. 

Each  member  of  the  bureau  was  called  upon  to  give 
his  general  idea  of  the  importance  of  customer  rela- 

tions activity  and  the  bearing  which  it  might  have  upon 
the  genera]  problem  of  securing  favorable  public  rela- 

tions between  the  central  stations  and  the  public.  From 
the  thoughts  that  were  brought  out  in  these  statements 
it  was  plain  that  the  subject  of  proper  customer  rela- 

tions was  a  very  important  one  in  the  minds  of  the 
bureau  members. 

As  a  result  of  the  ensuing  discussion  it  was  decided 
by  the  bureau  that  the  subject  was  too  large  and  too 
broad  in  its  scope  to  be  attacked  in  its  entirety  by  any 

one  year's  committee..  To  procure  successful  results would  entail  more  research  and  more  labor  than  the 
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time  available  to  any  one  year's  bureau  would  permit. 
It  was  the  consensus  of  opinion  that  the  bureau  for 
1924-25  should  concentrate  its  efforts  on  some  one  phase 
of  the  subject  for  a  thorough  study  and  a  report  em- 

bodying concrete  and  definite  recommendations. 
With  a  view  to  carrying  out  this  policy  the  bureau  de- 

cided that  probably  the  most  important  subdivision  of 
the  problem  of  customer  relations  was  that  of  em- 

ployees' relations  with  the  public,  and  that  this  resolved 
itself  primarily  into  the  question  of  the  conduct  of  the 
employees  in  their  daily  contact  with  our  customers. 

It  was  then  decided  by  the  bureau  members  that  the 
principal  activity  for  the  year  should  be  the  compling 
of  a  set  of  instructions  which  would  definitely  outline 
to  our  employees  their  proper  conduct  when  transact- 

ing business  with  our  customers.  For  purposes  of  pre- 
liminary study,  the  subject  was  divided  into  several  sub- 

divisions, each  member  of  the  bureau  assuming  the  task 
of  studying  the  conditions  surrounding  his  particular 
subdivisions  and  of  preparing  suggestions  and  recom- 

mendations to  the  chairman  for  further  discussion  by 
the  entire  bureau  at  a  later  date. 

The  second  meeting  of  the  customer  relations  bureau 
was  held  at  San  Rafael,  Nov.  19,  1924,  upon  the  occas- 

ion of  the  meeting  of  the  National  Commercial  Section. 
The  session  was  a  closed  meeting,  entirely  informal,  and 
was  for  the  purpose  of  going  over  the  work  which  had 
been  done  by  the  various  members  of  the  bureau  up 
to  that  time.  The  suggestions  which  had  been  turned  in 
were  analyzed  and  final  decisions  were  made  for  the 
benefit  of  the  chairman,  who  was  to  compile  the  final 
draft  of  the  instructions  to  employees. 

This  set  of  instructions,  or  employees'  manual,  has 
been  made  the  major  part  of  the  report  of  this  year's 
bureau.  It  is  the  result  of  a  great  deal  of  thought  and 
study  by  the  bureau  members  individually  and  collec- 

tively. The  bureau  believes  that  the  proper  conduct 
of  our  employees  when  they  are  transacting  business 
with  our  consumers  is  the  very  foundation  upon  which 
to  build  a  structure  of  satisfactory  public  relations,  and 
it  believes  that  in  the  set  of  instructions  which  they 
have  compiled  they  have  furnished  a  method  by  which 
any  company  executive  can  instill  into  his  employees  a 
knowledge  of  the  proper  manner  in  which  those  em- 

ployees shall  act  in  their  daily  routine  work. 
These  instructions  will  not  be  self-executing,  of 

course,  as  is  nothing  of  this  nature.  They  will  require 
conscientious  interpretation  and  application  by  those  in 
the  company  organizations  who  are  directly  responsible 
for  the  actions  of  their  employees.  But  the  committee 
believes  that  it  has  supplied  in  written  form  that  which 
we  have  hitherto  lacked,  i.e.,  a  short,  terse  guide  to  the 
proper  conduct  of  employees.  It  is  the  earnest  hope  of 
the  bureau  members  that  it  will  meet  with  the  ap- 

proval of  the  Commercial  Section. 
As  was  stated  before,  the  question  of  satisfactory 

customer  relations  is  a  large  and  complex  one  and  con- 
tains many  factors.  The  bureau  wishes  to  bring  to  the 

attention  of  the  Commercial  Section  some  of  the  more 
important  ones  not  only  to  bring  about  a  realization  of 
the  various  problems  involved,  but  also  as  a  suggested 
basis  for  the  work  of  the  bureau  during  the  coming 
year.  It  must  be  remembered  that  there  is  no  par- 

ticularly new  and  astounding  thought  to  be  brought  out; 
that  there  is  no  strategic  move  to  make  which  will  at 
once  cure  all  of  our  troubles,  but  that  on  the  other  hand, 
improvement  of  our  customer  relations  will  only  come 
through  continual  effort,  never-failing  patience  and  the 
performance  of  one  small  act  of  courtesy  or  service  at 
a  time.  Our  final  favorable  position  in  our  relations 
with  our  customers  will  be  the  result,  not  of  one  big 
activity,  but  of  an  infinite  number  of  small  acts,  per-, 
formed  one  after  the  other. 

One  of  the  most  important  subjects  which  attracted 
the  attention  of  the  bureau  members  was  that  of  the 
possibility  of  having  a  higher  type,  or  perhaps  we  had 
better  say,  a  better  adapted  type  of  employee  in  those 
positions  where  we  come  in  contact  with  our  customers; 
There  is  not  a  company  which  to  a  greater  or  less  de- 

gree does  not  have  in  its  organization  men  who  are  not 
suitable  for  their  positions,  due  perhaps  to  some  lack 
of  education,  training,  or  personality.  We  believe  that 
this  calls  for  the  best  attention  on  the  part  of  company 
executives,  and  that  any  thought  and  effort  which  can 
be  spent  along  this  line  in  an  endeavor  to  remedy  such 
conditions  will  be  amply  repaid. 

Having  a  close  connection  with  the  above  thought  are 

two  additional  ones;  that  of  closely  watching  the  scale 
of  pay  of  employees  in  work  of  the  character  under  dis- 

cussion, and  that  of  providing  a  more  definite  advance- 
ment or  promotion  plan.  With  reference  to  the  first 

thought,  often  it  will  be  found  that  to  obtain  the  em- 
ployee suitable  for  some  particular  class  of  work  will 

call  for  an  increase  in  the  pay  for  this  work.  There 
should  be  no  hesitancy  in  carrying  out  such  a  policy,  for 
if  there  is  any  place  in  our  organizations  where  men 
and  women  can  be  valuable  to  us  and  worthy  of  their 
hire,  it  is  in  those  places  where  they  meet  our  cus- 

tomers and  are  in  position  to  make  friends  or  enemies 
for  our  companies.  The  result  of  their  actions  are 
usually  not  known  to  us  until  afterwards  and  the  dam- 

age which  may  have  been  caused  usually  far  exceeds 
in  cost  the  slight  additional  pay  which  a  more  suitable 
employee  should  command. 
A  definite  promotion  plan  will  also  be  of  distinct 

assistance  in  procuring  the  proper  type  of  employee. 
It  is  human  nature  for  any  of  us  to  work  harder  and 
more  conscientiously  when  we  can  see  the  next  step  in 

our  upward  dim.  Nothing  so  stifies  an  employee's 
initiative  and  ambition  as  to  be  in  a  place  where  he 
cannot  see  something  definite  ahead.  It  is  the  belief  of 
the  bureau  members  that  this  phase  of  the  status  of 
the  employees  is  worthy  of  serious  study. 

In  connection  with  the  thoughts  which  have  just  been 
noted,  the  bureau  wishes  to  call  attention  to  the  policy 
of  one  of  the  large  oil  companies  of  California,  which 
has  made  an  enviable  record  in  winning  a  favorable 
opinion  from  the  public,  through  the  inauguration  of  a 
public  relations  policy  which  has  functioned  chiefly 
through  the  actions  of  its  employees  who  are  in  con- 

tact with  the  public.  Quite  a  thorough  study  was  made 
of  some  of  its  practices,  made  available  through  the 
courtesy  of  the  oil  company  officials. 

The  company  has  a  definite  promotion  plan,  which 
provides  a  man,  as  soon  as  he  goes  to  work  in  a  ser- 

vice station,  with  a  definite  future,  so  that  he  knows 
at  all  times  what  he  has  to  work  for  and  what  the  re- 

wards of  his  efforts  will  be.  In  recruiting  its  service 
station  operators  (which,  by  the  way,  officials  state  to 
be  the  source  of  the  larger  part  of  the  male  employees), 
an  endeavor  is  made  to  obtain  college  graduates.  The 
company  pays  a  scale  of  wages  which  runs  a  consider- 

able percentage  above  the  prevailing  scale  for  a  similar 
class  of  work.  A  man  must  not  only  be  physically 
suited  to  the  work,  and,  in  fact,  pass  a  physical  ex- 

amination, but  he  also  must  be  fitted  temperamentally 
for  the  location  in  which  he  may  be  placed.  In  a  city 
like  San  Francisco,  for  example,  the  officials  state  that 
they  are  exceedingly  careful  not  to  place  men  in  the 
residential  district  of  Ingleside  Terrace  when  they 
should  be  in  the  manufacturing  district  south  of  Market 
Street.  They  claim  to  have  noticed  very  direct  results 
in  the  financial  returns  in  a  service  station  when  the 

wrong  type  of  man  has  been  stationed  there.  To  illus- 
trate how  carefully  they  have  gone  into  this  subject,  we 

are  allowed  to  state  that  they  now  have  gone  so  far  as 
to  place  a  height  and  strength  limit  below  which  am 
applicant  must  not  fall.  Their  reason  for  this  is  that 
when  a  man  is  promoted  from  a  service  station  to  au 
tank  wagon  they  have  found  that  the  work  was  so» 
arduous  that  a  small  man  usually  was  not;  capable  of 

doing  the  day's  work  without  being  physically  so  ex- 
hausted as  to  be  unable  to  present  the  courteous,  cheer^ 

ful  manner  which  they  desired  to  have  him  exhibit  at 
all  times.  Certainly,  if  this  oil  company,  with  its  ex- 

ceptional record  of  results,  has  found  it  desirable  to 
go  into  this  question  of  the  fitness  of  its  employees  for 
their  particular  position  to  the  extent  which  it  has 
done,  it  must  be  worthy  of  serious  consideration. 

Another  phase  of  the  customer  relations  question 
which  received  attention  of  the  bureau  was  that  of  the 
proper  education  of  employees.  This  is  a  large  subject 
m  itself  and  includes  not  only  their  education  in  the 
requirements  of  their  particular  job  but  also  education 

in  respect  to  general  company  policies,  company  activi-' 
ties,  physical  facts  concerning  the  company  and  informa- 

tion concerning  public  utilities.  This  educational  work 
is  being  done  to  a  greater  or  less  extent  in  practically 
every  organization,  but  with  very  little  uniformity  of 
plan.  Some  companies  were  found  which  carry  on  more 
or  less  extensive  work  along  one  or  more  of  these  lines, 
but  practically  ignore  the  rest.  In  some  of  the  com- 

panies the  work  follows  a  general  scheme  which  is  in 
effect  throughout  the  organization,  while  in  others  this; 
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work  has  been  dependent  upon  the  initiative  and  ideas 
of  various  department  heads,  resulting  in  the  education 
of  only  a  few  of  the  employees. 

The  bureau  believes  this  work  to  be  of  sufficient  im- 
portance to  call  for  a  more  detailed  investigation  of 

company  methods,  results  attained  and  the  dissemina- 

tion of'  this  information  among  member  companies. The  bureau  members  also  wish  to  go  on  record  as  ex- 
pressing the  belief  that  the  most  of  this  work  is  not 

the  proper  function  of  employees'  organizations.  This work  should  be  a  definite  part  of  fitting  the  employees 
for  their  positions,  and  it  does  not  seem  that  it  falls 
within  the  scope  of  activity  of  an  organization  where 
attendance  and  study  is  a  voluntary  matter. 

At  this  point  we  wish  to  call  attention  to  the  "Em- 
ployees' Manual"  which  is  being  distributed  by  the 

National  Electric  Light  Association  to  the  member 
companies.  It  is  an  excellent  compilation  of  information 
valuable  to  public  utility  employees  and  should  produce 
beneficial  results.  The  manual  which  this  bureau  sub- 

mits, will  in  no  way  conflict  with  the  one  above  men- 
tioned, but  rather  will  supplement  it,  as  the  entire 

manual  of  the  bureau  is  covered  in  two  pages  of  the 
N.E.L.A.  publication. 

A  subject  also  discussed  at  some  length  was  that  of 
providing  uniform  dress  for  its  employees  whose  work 
would  lend  itself  to  such  a  practice.  This  applies  more 
particularly  to  meter  readers,  trouble  shooters,  meter 
Tnen,  etc.  It  is  believed  that  two  distinct  objectives 
would  be  gained  by  following  such  a  course  of  action, 
both  of  which  would  have  a  favorable  bearing  upon 
customer  relations.  The  first  would  be  a  neater  per- 

sonal appearance  of  the  employees,  and  there  would 
also  be  a  psychological  effect  which  the  uniform  would 
have  upon  an  employee  which  is  of  some  consequence. 
We  believe  that  the  general  result  would  be  better  ap- 

pearance and  a  more  alert  and  business-like  manner  on 
the  part  of  the  employees.  Second,  there  is  no  question 
but  what  the  public  would  be  much  more  favorably  im- 

pressed with  the  employees,  and  the  uniform  would 
also  instill  a  certain  amount  of  confidence  in  the  cus- 

tomer, with  a  beneficial  result.  The  bureau  feels  that 
an  investigation  to  ascertain  the  number  of  companies 
who  are  now  following  this  policy  and  their  opinion  of 
the  results  attained,  would  be  of  value  to  the  member 
companies. 

As  stated  before,  the  bureau  has  made  no  pretense  of 
covering  the  entire  subject  of  satisfactory  customer  rela- 

tions in  this  year's  work.  It  has  endeavored  to  call  at- 
tention to  some  of  the  more  important  phases  so  that 

they  might  receive  your  thought  and  consideration  as 

well  as  act  as  suggestions  for  the  next  year's  com- 
mittee and  it  has  endeavored  to  provide  a  definite  an- 

swer to  one  of  the  questions  presented  by  this  sub- 
ject. The  bureau  does  not  feel  that  it  is  within  its 

province  to  lay  down  the  work  for  the  next  year's  mem- 
bers, further  than  the  suggestions  which  have  been 

made,  believing  that  the  incoming  committee  can  best 
determine  for  itself  the  most  important  line  of  investi- 

gation which  it  should  undertake. 
The  bureau  presents  this  report,  together  with  flie 

"instructions  to  employees,"  which  follow,  with  the  hope that  it  will  arouse  in  the  members  of  the  Pacific  Coast 
Electrical  Association,  to  some  degree,  a  realization  of 
the  importance  of  satisfactory  customer  relations,  and 
with  the  hope  that  it  has  presented  a  certain  amount  of 
assistance  in  the  solution  of  one  of  the  important  ques- 

tions involved. 

To  Member  Company  Executives 
Much  has  been  written  and  more  has  been  spoken 

on  the  very  important  subject  of  "Public  Relations."  It 
is  regrettable  that  so  many  of  the  written  words  lie 
hidden  and  unused  in  our  desks;  that  so  many  of  the 
excellent  ideas  to  which  we  have  listened  with  interest 
at  conventions,  with  a  determination  to  put  them  to 
practical  use  in  our  own  organizations,  have  faded  into 
the  limbo  of  forgotten  things  before  we  are  fairly  at 
our  desks  again. 

But  progress  is  being  made.  And  most  significant  in 
this  progress  is  the  growing  realization  that,  of  the 
many  angles  to  the  problem  of  satisfactory  public  re- 

lations, the  one  which  embraces  our  direct  personal  con- 
tact with  the  customer  is  without  doubt  the  most  im- 

portant; and  further,  that  this  portion  of  the  problem 
will  never  be  solved  by  broadsides  of  publicity  directed 
to  the  public  en  masse  nor  by  exhortations  to  our  em- 

ployees on  the  subject  of  good  service.     We  must  go 

farther  than  these  methods  allow  us,  and  it  is  necessary 
to  analyze  more  minutely  our  objective  and  the  paths 
thereto. 

In  doing  so,  we  find  that  our  relations  with  our  cus- 
tomers are  determined  primarily  by  the  actions  of  the 

rank  and  file  of  our  employees  and  very  little  by  the 
personal  behaviour  of  the  management.  While  our 
executives  are  coming  in  contact  with  one  customer, 
the  employees  are  meeting  hundreds.  It  has  been  and 
wall  continue  to  be  a  shock  to  many  of  our  executives 
to  learn  at  some  time  or  other,  in  spite  of  their  high 
ideals  of  courteous  treatment  and  adequate  service,  in 
spite  of  their  orders  and  instructions  given  to  em- 

ployees in  an  effort  to  transform  these  ideals  into  reali- 
ties, that  the  public  still  does  not  receive  the  standard 

of  service  or  courtesy  which  the  management  desired 
should  be  given. 

The  reason  for  this  state  of  affairs  is  two-fold.  First, 
the  number  and  character  of  our  points  of  contact  with 
our  customers  have  not  been  properly  analyzed  and  their 
significant  factors  sufficiently  appreciated;  and  second, 

it  does  not  suffice  to  tell  an  employee  to  "do"  or  "be" 
something;  we  must  also  tell  him  "how."  And  the 
"how"  in  this  case  is  the  significant  point  in  the  solu- 

tion of  our  problem. 
In  making  our  inquiry  into  our  points  of  contact  we 

find  that  they  are  several  in  number  and  that  they 
include  almost  as  many  different  mental  types.  It  is 
perfectly  obvious  then  that  different  methods  must  be 
employed  to  convey  the  same  idea  to  all  of  them  if 
we  are  to  obtain  a  uniform  impression  in  their  minds. 
To  order  "courtesy"  will  produce  entirely  different 
actions  in  the  college  graduate,  and  the  workman  who 
earns  his  pay  by  the  sweat  of  his  brow.  To  instruct 
them  to  be  neat  means  one  thing  to  the  counter  clerk 
and  something  entirely  different  to  the  meter  setter. 
And  yet  it  is  easily  possible  for  both  of  these  employees 
to  fulfill  our  ideals. 

A  study  will  show  that  for  each  group  of  employees 
who  make  contact  vnth  our  customers  there  must  be  a 
distinct  and  different  method  of  imparting  instructions, 
in  order  to  insure  a  uniform  understanding  of  how  we 
expect  them  to  assist  us  in  attaining  our  ideals  of 
courtesy  and  adequate  service.  As  indicated  above, 
neatness  must  be  explained  and  defined  in  one  way  to 
a  counter  clerk  and  in  an  entirely  different  manner  to 
a  meter  setter.  To  do  this  effectively  it  will  be  neces- 

sary to  determine  not  only  the  various  positions  in  our 
organization  where  our  employees  meet  our  customers, 
but — and  this  is  most  important — we  must  analyze  the 
mental  characteristics  of  the  class  of  employees  who 
will  be  likely  to  be  found  in  these  positions. 
A  search  through  available  written  material  revealed 

nothing  specific  to  meet  this  particular  requirement. 
There  are  plenty  of  admonitions  to  instruct  our  em- 

ployees and  emphatic  reminders  of  the  necessity  of  good 
service  and  courtesy  if  we  are  to  enroll  our  customers 
on  our  list  of  friends.  But  there  is  apparently  a  dearth 
of  material  to  assist  the  man  who  actually  desires  to 
give  detailed  assistance  to  the  employees  in  his  organi- 

zation. This  is  the  condition  which  has  served  to  justify 

an  attempt  in  this  direction.  The  "instructions"  which 
constitute  a  part  of  this  report  represent  an  effort  on 
the  part  of  the  customer  relations  bureau  of  the  Pacific 
Coast  Electrical  Association  to  supply  some  concrete, 
definite  assistance  to  the  man  who  wishes  to  transmit 
to  his  employees  some  specific  instructions  as  to  their 
treatment  of  the  public.  It  is  not  expected  that  it  will 

prove  a  cure-all,  nor  are  the  "instructions"  self-suffi- 
cient. They  merely  provide  the  groundwork  for  further 

effort  on  the  part  of  the  company  official  who  desires 
to  improve  the  conduct  of  his  employees  but  lacks  a 
definite  and  specific  foundation. 

While  these  "instructions"  are  compiled  for  direct 
distribution  to  the  employees,  such  an  act  alone  will  be 
of  little  value.  The  majority  of  our  employees  wiil  not 
accomplish  much  in  this  direction  through  their  own 
initiative.  To  them  it  is  difficult  to  convey  the  im- 

portance of  this  subject.  Only  by  the  most  painstaking 
efforts  and  continual  watchfulness  can  we  imbue  their 
minds  with  our  ideals  of  service  and  the  methods  by 
which  we  strive  to  attain  them.  Therefore,  it  seems 
necessary  that  the  group  executive,  whether  he  be  fore- 

man, chief  clerk  or  local  manager,  be  held  directly  re- 
sponsible for  the  manner  in  which  the  employees  absorb 

the  spirit  of  these  instructions.  His  degree  of  sincerity 
will  measure  the  results  which  will  be  obtained  from 
the  employees.     He  must  act  as  interpreter  and  critic. 
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and  it  is  to  liim  particularly  that  we  hope  we  may  have 
been  of  assistance.  Successful  results  will  further  de- 

pend upon  the  support  given  the  group  executives  by 
their  superiors,  and  little  good  will  result  unless  it  can 
be  known  throughout  the  organization  that  the  compjjiy 
executives  demand  that  the  customer  receive  the  ut- 

most of  courtesy  and  service. 

The  "instructions"  are  self-contained  and  are  intended 
for  individual  distribution  to  the  employees.  All  the 
material  is  suitable  for  study  by  all  departments. 

The  language  of  the  suggestions  has  purposely  been 
put  in  brief  and  concise  form.  It  was  felt  that  this 
form  would  better  convey  a  specific  idea  than  would 
too  much  elaboration.  Furthermore,  the  expansion  of 
the  idea  presented  is  really  the  function  of  the 
group  executive  and  it  is  in  tliis  that  the  opportunity 
is  presented  to  convert  the  employee  to  our  way  of 
thinking. 

Great  care  has  been  taken  to  avoid  any  statement 
which  would  conflict  with  any  company's  policy  or 
routine  procedure.  The  sole  purpose  has  been  to  con- 

vey to  the  employee  the  correct  idea  of  what  his  con- 
duct should  be  when  he  is  in  contact  with  the  public. 

It  is  hoped  that  his  effort  will  assist  in  some  degree 
the  solution  of  that  very  important  phase  of  "Public 
Relations" — "Employees'  relations  with  our  customers." 

'  H.  K.  GrifBn.  Western  States  Gas  &  Electric  Company,  chairman  ; 
F.  V.  Boiler,  San  Joaquin  Light  &  Power  Corporation,  vice-chair- 

man :  Robert  Cardiff,  Coast  Counties  Gas  &  Electric  Company,  sec- 
retary :  D.  C.  Ray,  Pacific  Gas  and  Electric  Company :  P.  S.  George, 

Coast  Valleys  Gas  &  Electric  Company ;  G.  M.  Rankin,  Canfornia 
Electrical  Bureau ;  Alfred  May,  San  Diego  Consolidated  Gas  & 
Electric  Company ;  L.  D.  Sherman,  Great  Western  Power  Company ; 
A.    W.    Childs,    Southern    California    Edison    Company. 

The  Proper  Treatment  of  Our  Customers 

Prepared  by  Customer  Relations  Bureau, 

Commercial  Section* 

Your  Responsibility 

DID  you  ever  realize  that  what  a  consumer  thinks  of 
you  is  often  what  he  thinks  of  this  company  ?  Did 
it  ever  occur  to  you  that  thousands  of  this  com- 

pany's consumers  have  never  met  more  than  one  or 
two  of  our  employees  ?  Is  not  their  opinion  of  our  com- 

pany almost  certain  to  be  based  on  the  treatment  you 
have  given  them? 

It  follows  then  that  you  are  the  company  to  the  most 
of  the  people  who  patronize  us.  If  you  have  been 
courteous,  performed  your  work  intelligently,  answered 
questions  patiently  and  have  given  the  treatment  you 
would  like  to  get  yourself,  then  that  consumer  will  form 
an  opinion  of  our  organization  that  will  be  a  credit  to 
you  and  to  us.  If,  on  the  other  hand,  you  have  not 
conducted  yourself  in  quite  the  proper  manner,  the 
impression  left  with  that  person  is  one  of  antagonism, 
or  at  least  dislike,  which  may  take  years  to  overcome. 
Indeed  it  may  never  be  entirely  corrected. 

This  company  is  selling  a  service;  not  something  to 
be  bought  by  the  pound.  It  is  a  service  that  is  neces- 

sary to  the  life,  health  and  business  of  our  community; 
almost  as  essential  as  the  air  we  breathe.  If  we  fail 
in  our  daily  duties  and  our  service  ceases,  our  fellow 
citizens  have  nowhere  else  to  turn;  they  are  dependent 
upon  us  for  something  that  is  vital  to  their  very  ex- 

istence. We  all  of  us  have,  then,  in  addition  to  our 
daily  work,  a  responsibility  to  our  community;  the  re- 

sponsibility of  furnishing  a  service  which  is  a  necessity 
of  life.  Our  consumers  demand,  and  rghtly  so,  that  this 
service  be  rendered  courteously,  and  in  a  way  that  will 
cause  the  least  inconvenience  to  them.  If  they  receive 
this  kind  of  service  they  will  be  our  friends,  and  our 
list  of  friends  is  the  biggest  asset  of  this  company. 
We  are  striving  constantly  to  improve  the  quality  of 

our  service  but  we  must  depend  upon  you  to  give  it. 
The  largest  part  of  the  responsibility  of  this  service 
rests  with  you.  As  it  depends  so  greatly  on  you  to 
see  that  our  customers  receive  what  we  are  trying  to 
give  them,  it  is  natural  that  we  should  watch  your 
treatment  of  them.  We  have  found  that  people  are 
quick  to  appreciate  earnest  efforts  in  their  behalf,  and 
we  wish  to  recognize  those  of  you  who  put  forth  these 
efforts.    Need  it  be  said  that  advancement  and  promo- 

*  A  few  instructions  to  jruide  central  station  employees  in  their  daily 
relations  with  the  public. 

tion  will  come  more  quickly  to  those  of  you  who  have 
made  a  record  of  honest  endeavor  to  give  service  to 
our  customers  ? 
We  recognize  that  mistakes  are  often  committed  un- 

knowingly. We  are,  therefore,  giving  you  a  few  in- 
structions so  that  you  may  know  exactly  how  we  want 

you  to  treat  our  customers.  It  is  the  little  things  in  life 
that  count,  and  it  is  the  little  acts  of  courtesy  and 
the  little  efforts  toward  service  which  will  be  remem- 

bered by  our  customers,  for  they  mean  so  much  to 
them.  These  instructions  refer  entirely  to  how  your 
work  should  be  carried  on,  and  not  to  the  details  of  the 
work  itself.  Routine  may  change  from  day  to  day,  but 

its  object  will  always  be  more  and  better  service,  "given with  a  maximum  of  courtesy.  A  thorough  understand- 
ing of  the  spirit  of  these  instructions  will  be  invaluable 

to  you  in  your  work.  It  can  always  be  followed  no 
matter  where  you  are  in  our  organization. 

To  ignore  the  instructions  that  we  are  giving  may 
be  the  cause  of  making  enemies  for  us.  To  follow  them 
will  assist  us  in  giving  the  service  we  desire  and  will 
build  up  a  record  for  yourself  that  will  be  of  great  as- 

sistance to  you  in  the  advancement  for  wliich  we  are 
sure  you  are  striving.  We  are  offering  these  instruc- 

tions to  help  you  make  yourself  better  in  your  work.  If 
we  succeed  in  that,  our  company  will  benefit,  and  we  do 
not  need  to  emphasize  that  your  prosperity  depends 
upon  the  success  of  the  company  for  which  you  work. 

General   Instructions 

On  the  following  pages  you  will  find  instructions  to 
different  classes  of  employees  in  our  company.  These 
have  been  prepared  to  guide  you  in  your  daily  contact vnth  the  public.  We  desire  that  all  employees  read  all 
of  the  instructions  contained  herein,  paying  special  at- tention to  the  ones  given  under  your  particular  classi- fication. 

It  should  be  noted,  however,  that  there  are  employees 
m  our  company  whose  work  does  not  come  under  any  of these  classifications,  but  who,  nevertheless,  are  in  touch 
daily  with  some  of  our  customers,  perhaps  at  home  or 
at  social  gathermgs.  In  the  instructions  which  follow 
such  employees  will  find  the  suggestions  which  will  fit 
their  case  and  which  will  be  easily  recognized  by  them 

If  any  doubt  arises  in  your  mind  as  to  the  particular instructions  which  apply  to  your  class  of  work,  the head  of  your  department  will  be  glad  to  discuss  them with  you. 

Courtesy  to  Your  Fellow  Employees 
Be  courteous  to  your  fellow  employees.  Your  first 

thought  will  be  the  question:  "What  has  this  to  do 
with  the  public?"  The  connection  is  indirect  but  very apparent.  When  you  have  been  treated  discourteously 
by  a  fellow  employee  you  feel  it  and  are  very  apt  to show  it  m  your  manner.  K  the  next  person  with  whom 
you  deal  is  a  consumer,  you  will  probably  be  a  little less  considerate  toward  him  even  though  you  may  be 
unconscious  of  any  change  in  your  manner.  Courtesy between  employees  will  secure  more  polite  treatment 
by  all  of  us  to  our  customers. 

Apart  from  this  personal  side,  mutual  cour^sy  will 
create  a  feeling  of  fellowship  and  friendliness  through- out our  organization  which  will  make  our  work  more 
pleasant  for  all  of  us.  The  effect  of  this  spirit  cannot help  but  secure  more  considerate  attention  to  our consumers. 

Cooperation  Between  Departments 
Quite  often  in  the  course  of  your  duties,  it  may  be 

necessary  for  you  to  work  with  other  departments  of 
our  organization.  When  this  occurs,  approach  that 
department  in  the  spirit  of  cooperation  rather  than  that 
of  shifting  responsibility. 
By  working  in  harmony,  friction  is  eliminated  and 

the  work  is  accomplished  in  less  time,  with  much 
better  satisfaction  to  the  consumer  and  at  smaller  cost to  the  company. 

Should  an  error,  made  by  another  department  or  by  a 
fellow  employee  be  brought  to  your  notice,  do  not  feel, 
since  it  is  not  your  mistake,  that  you  have  no  responsi- 

bility m  the  matter.  Correct  it  if  possible,  and  if  you 
can  not,  call  it  to  the  attention  of  some  one  who  can. 
An  error,  however  small,  if  not  discovered  and  cor- 

rected at  once  may  cause  needless  inconvenience  to 
the  consumer  and  expense  and  trouble  to  the  company. 

Outside  Criticism 

Never  criticize  another  department  or  employee  of 
our  company  when  talking  to  a  consumer.    If  you  can- 
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not  make  a  clear  explanation  of  the  subject  under  dis- 
cussion, simply  state  that  you  will  have  it  investigated. 

Criticism  of  your  organization  or  any  part  of  it  to  out- 
siders shows  your  lack  of  confidence  in  it.  Consumers 

will  not  have  confidence  in  your  statements  or  judgment 
if  you  show  that  you  have  none  in  your  fellow  em- 

ployees. When  you  make  such  statements  you  destroy 
confidence  in  yourself  as  well  as  in  your  company.  You 
have  hurt  yourself  and  have  not  helped  the  consumer. 
Notliing  will  so  quickly  destroy  our  confidence  in  you  as 
to  learn  that  you  criticize  our  company  or  your  fellow 
employees  when  in  conversation  with  our  consumers. 

Report  Complaints 
If  any  complaint,  misunderstanding,  or  case  of  poor 

service  on  the  part  of  our  company  comes  to  your  at- 
tention outside  of  your  regular  work,  report  it  promptly 

to  the  department  concerned.  This  will  allow  us  to 
give  much  quicker  attention  to  the  trouble  than  might 
be  the  case  if  you  did  not  report  it,  and  it  also  will  be 
valuable  in  that  the  customer  will  appreciate  your  in- 

terest in  him,  and-  will  more  readily  believe  that  we 
wish  to  give  him  the  best  possible  service. 

Rates,   Rules   and   Regulations 
Do  not  attempt  to  explain  rates,  rules  and  regulations 

to  consumers  unless  you  are  sure  you  thoroughly  under- 
stand them.  If  you  are  at  all  in  doubt  about  the  ques- 

tion, refer  it  to  the  proper  department.  There  are  many 
mistaken  ideas  among  our  consumers  about  the  manner 
in  which  our  company  must  operate.  You  will  be  doing 
any  consumer  a  favor  and  making  friends  for  the  com- 

pany when  you  assist  in  clearing  up  any  misunder- 
standing, either  by  giving  the  proper  explanation 

yourself  or  by  referring  the  matter  to  the  one  who 
can  do  so. 

Service  Before  Routine 

Do  not  allow  yourself  to  become  a  slave  to  routine. 
While  it  is  necessary  that  this  company  work  by  cer- 

tain standard  rules,  yet  our  first  desire  always  is  to 
render  service  to  the  consumer  in  the  best  possible 
manner.  To  do  this  it  is  often  necessary  for  you  to 
depart  from  our  regular  procedure,  and  at  times  to 
request  the  assistance  of  other  employees  and  depart- 

ments in  order  to  accomplish  the  desired  results.  If  you 
have  not  the  authority  to  do  what  seems  necessary, 
consult  the  head  of  your  department.  Your  efforts  in 
this  respect  to  assist  us  in  serving  the  consumer  will 
be  very  pleasing  to  us  and  will  work  to  your  ad- 
vantage. 

Proper  Use  of  Telephone 
The  proper  use  of  the  telephone  by  all  employees  is 

one  of  the  most  important  phases  of  our  company's 
business.  The  customer  can  not  see  you  and  must 
judge  you  solely  by  what  he  hears  and  how  he  hears 
it.  To  create  a  pleasing  impression  by  telephone  is 
not  always  easy,  and  the  endeavor  to  do  so  calls  for 
your  best  efforts. 
Answer  your  telephone  promptly. 

Never  say  "Hello."  Answer  by  giving  your  name 
and  department.  If  the  call  is  received  directly  from 
the  outside  without  coming  through  a  company  switch- 

board, give  the  name  of  the  company  first,  followed  by 
your  own  name. 

Give  close  attention.  The  party  calling  has  the  right 
to  expect  that  you  are  listening  to  him.  Don't  force 
him  to  repeat  due  to  your  inattention. 

Keep  your  mouth  close  to  the  telephone  and  talk  in 
an  ordinary  tone  of  voice.  Shouting  will  blur  your 
speech  and  talking  too  low  will  make  your  words  diffi- 

cult to  understand. 

Use  a  pleasant  tone.  Your  voice  is  your  only  means 
of  impressing  the  consumer  that  you  are  at  his  service. 
Make  it  courteous. 

Don't  argue.  You  are  justified  in  making  statements 
of  fact  as  near  as  you  know  them,  but  don't  argue  about 
them.  You  may  be  wrong  and  you  weaken  yourself 
and  your  company  by  being  drawn  into  an  argument. 

Let  the  consumer  close  the  conversation.  Don't  run 
the  risk  of  hanging  up  before  he  is  through. 

Say  "Thank  you"  when  possible  in  closing  a  tele- 
phone conversation.  This  is  proper  in  many  more  in- 

stances than  might  appear  at  first  thought.  For  ex- 

ample, it  is  right  that'  we  should  thank  any  customer for  calling  in  regard  to  a  complaint,  for  we  appreciate 

information  as  to  laxity  in  our  service  and  we  welcome 
every  opportimity  to  clear  up  a  misunderstanding  of 
any  kind  with  a  consumer. 

If  a  person  called  is  not  available,  be  sure  that  the 
name  and  telephone  number  of  the  party  calling  are 
transmitted  to  him  as  soon  as  possible.  Assure  the 
consumer  that  you  will  give  his  call  to  the  person  to 
whom  he  wishes  to  speak. 

If,  by  chance,  you  have  been  called  by  mistake  and 
are  not  the  one  with  whom  the  consumer  wishes  to 

talk,  be  especially  courteous  and  use  your  best  ef- 
forts to  get  the  right  one  in  our  organization  for  him. 

It  was  probably  not  the  error  of  the  party  calling  and 
your  effort  to  accommodate  will  be  appreciated. 
When  desired  information  cannot  be  given  without 

undue  delay,  request  the  name  and  telephone  number 
of  the  consumer  and  say  you  will  call  as  soon  as  pos- 

sible.    Don't  fail  to  keep  your  promise. 
^bove  all,  be  courteous  in  tone  and  words;  the  con- 

sumer can  only  "see"  your  voice. 

Salesmen 

A  neat  personal  appearance  is  more  essential  to  the 
salesman  than  to  almost  any  other  class  of  employee. 
First  impressions  are  the  most  lasting  and  an  untidy 
appearance  will  create  an  unfavorable  opinion  of  you 
and   your  company. 

Make  a  practice  of  shaving  daily.  Keep  your  shoes 
shined  and  your  clothes  cleaned  and  pressed.  Clean 
linen  is  inexpensive  and  essential.  Be  careful  of  the 
appearance  of  your  finger  nails.  Watch  these  de- 

tails  and  avoid   any  chance   of  personal   criticism. 
Avoid  the  use  of  tobacco  while  conversing  with 

others.     It  may  be  offensive  to  them. 
If  you  are  a  power  salesman  you  must  be  thoroughly 

familiar  with  your  company's  rates  and  regulations.  If 
you  are  selling  appliances  you  must  know  your  mer- 

chandise. Such  knowledge  is  absolutely  essential  if 
j'ou  are  to  create  a  feeling  of  confidence  in  your  pros- 

pective customer. 
Keep  in  mind  that  your  prospective  customer  knows 

his  own  business  better  than  you  do.  He  may  even 
know  more  about  the  application  of  your  commodity  to 
this  business  than  you  do.  Go  carefully  until  you 
know  your  ground.  Show  every  consideration  to  his 

opinions. Do  not  make  promises  unless  you  know  they  can  be 
fulfilled. 

By  many  of  the  people  with  whom  you  come  in  con- 
tact you  are  looked  upon  as  being  an  authority  on 

company  matters.  It  is  therefore  essential  that  you 
keep  fully  informed  in  regard  to  the  operations  and 
general  policies  of  the  company.  You  must  use  great 
care  in  making  statements  and  promises.  If  you  are 
asked  a  question  and  are  in  doubt  as  to  a  correct  an- 

swer, do  not  guess.  Tell  your  questioner  you  will  ob- 
tain the  requested  information  for  him.  Take  no 

chances  on  an  incorrect  or  ambiguous  reply.  It  may 
cause  serious  trouble  for  your  company  and  the 
consumer. 

You  will  often  be  required  to  listen  to  complaints  con- 
cerning some  part  of  our  company  business.  Give  such 

matters  your  full  attention  and  refer  them  to  the  proper 

department.  We  consider  such  work  just  as  essentia* 
to  your  success  as  obtaining  the  new  business. 

You  have  an  exceptional  opportunity  in  your  work  to 
build  up  good  will  for  your  company.  Your  wor3  is 
accepted  as  authority  on  company  business.  Use  all 
care  that  you  do  not  put  yourself  and  the  company  in 
an  embarrassing  position  by  giving  information  care- 

lessly, or  inaccurately.  This  will  destroy  confidence 
in  you  and  in  us. 

To  a  salesman  it  should  not  be  necessary  to  speak 
of  courtesy.  To  be  successful  you  must  have  it  in  a 
certain  measure.  But  we  also  ask  you  to  give  "con- 

sideration" to  the  people  with  whom  you  come  in  con- 
tact. It  is  the  highest  type  of  courtesy.  Be  consider- 

ate of  their  opinions,  their  circumstances  in  life,  their 
surroundings.  You  must  avoid  the  "know  it  all"  atti- 

tude. Regardless  of  what  you  are  doing,  it  will  make 
friends  for  you  and  for  us. 

Applications  and  Contracts 
In  the  majority  of  cases  you  are  the  first  of  our  em- 

ployees with  whom  our  consumers  come  in  contact.  The 
impression  made  by  you  at  this  initial  meeting  will,  to 
a  large  extent,  determine  their  idea  of  this  company. 
First   impressions   are   always   most   lasting   and   it  Is 
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with  this  in  mind  that  we  urge  upon  you  the  import- 
ance of  using  every  effort  to  correctly  carry  out  your 

duties  with  proper  courtesy  and  consideration  to  our 
consumers. 

Special  attention  should  be  given  to  your  personal 
appearance.  Clean  linen  and  well  kept  hands  are 
essential. 
A  thorough  knowledge  of  our  rates  and  regulations 

is  absolutely  necessary.  Take  time  to  make  a  full 
explanation  to  the  consumer  of  the  particular  condition 
applying  to  his  installation.  Be  most  particular  in  ob- 

taining correct  names  and  addresses  from  the  con- 
sumers. Misspelled  names  may  mean  a  delayed  bill, 

and  wrong  addresses  are  almost  certain  to  cause  a  de- 
lay in  service  to  the  consumer  as  well  as  any  amount 

of  extra  labor  and  trouble  in  other  departments  of  the 
company.  You  cannot  use  too  much  care  in  this  part 
of  your  work. 

Make  your  explanations  in  simple  terms.  Remember 

that  your  everyday  "working"  language  is  as  so  much 
Greek  to  the  majority  of  consumers.  Talk  to  them  in 

terms  that  will  be  plain  to  them  and  don't  resort  to 
the  routine  language  of  the  office. 

Be  sure  that  you  understand  exactly  the  class  of 
service  desired  by  the  consumer  and  that  the  correct 
rates  are  applied.  It  is  often  necessary  to  question  the 
consumer  to  a  certain  extent  before  you  will  be  cer- 

tain as  to  what  class  of  service  is  desired.  Guard 
against  appearing  impertinent  or  inquisitive. 

Be  careful  about  giving  figures  as  to  monthly  cost 
of  service.  Consumers  often  request  information  as 
to  what  their  bills  will  be,  and  they  are  quick  to  take 
any  statement  of  ours  as  a  promise  on  our  part.  Avoid 
this.  If  necessary,  do  not  hesitate  to  refer  them  to  the 
department  which  can  go  into  the  matter  more  fully. 

Do  not  make  ambiguous  statements.  They  often- 
times cause  us  a  great  deal  of  trouble.  Leave  no  room 

for  doubt  in  the  consumer's  mind  in  regard  to  any 
part  of  your  conversation. 

Avoid  the  use  of  the  phrase  "You  will  have  to."  There 
are  many  other  ways  of  telling  the  consumer  that  it 
is  necessary  for  him  to  do  certain  things  to  conform  to 
our  regulations.  None  of  us  like  to  be  told  that  we 
"have  to"  do  anything.  In  the  case  of  a  public  utility 
particularly,  people  resent  this  phrase. 

Be  interested  in  the  consumers.  Make  them  feel  that 
you  have  a  personal  interest  in  their  affairs  as  far  as 
our  company  is  concerned.  They  are  almost  wholly 
ignorant  of  our  business  and  a  personal  interest  dis- 

played by  you  will  cause  them  to  feel  that  we  are 
anxious  to  assist  them.  Remember  that  each  con- 

sumer at  the  counter  is  a  human  being  like  yourself. 
And  last,  and  most  important  of  your  duties,  is 

courtesy,  always  and  never  failing.  It  is  most  pro- 
ductive of  success  in  your  work  and  at  times  it  will  be 

most  difficult  to  achieve.  You  will  have  those  to  con- 
tend with  that  will  try  your  patience  until  courtesy 

seems  almost  impossible.  But  courtesy  on  your  part 
will  keep  you  in  command  of  the  situation  and  can 
never  bring  criticism  upon  you.  It  is  your  best 

weapon  against  the  "hard  to  handle"  customer,  and 
your  characteristic  which  will  be  longest  remembered 
by  all  of  them. 

Requests  for  Information 
These  may  come  to  you  no  matter  what  position  you 

may  hold  in  our  organization  and  it  is  needless  to  poirfE 
out  the  importance  of  the  replies  you  give.  It  is  es- 

sential that  they  be  correct,  and  if  in  any  doubt,  be 
sure  you  obtain  the  proper  information  for  the  con- 
sumer. 

If  you  are  a  telephone  operator  or  information  clerTi 
it  is  your  duty  to  be  thoroughly  familiar  with  the  work 
of  the  various  departments  and  the  men  in  those  de- 

partments who  meet  the  consumers.  Use  great  care  to 
see  that  the  consumers  are  directed  to  the  proper  per- 

son in  our  organization.  It  is  very  annoying  for  them 
to  repeat  their  story  several  times  to  different  people 
before  they  reach  the  right  one. 

It  will  often  be  necessary  to  question  the  consumers 
considerably  in  order  to  know  where  to  direct  them. 
This  must  be  done  tactfully  and  courteously.  Remember 
that  they  probably  know  nothing  of  our  organization 
and  have  little  idea  of  how  our  work  is  conducted.  Do 
not  become  impatient  if  they  do  not  seem  to  know  just 
what  they  want.  Our  business  is  a  mystery  to  the 
most  of  them. 

Cashiers 

The  -payinent  of  any  bill  is  not  particularly  agreeable 
to  anyone;  make  the  payment  of  bills  for  our  service 
as  pleasant  as  possible.  Be  neat  in  your  personal  ap- 

pearance. Greet  each  consumer  with  a  smile,  a  pleasant 
greeting,  and  a  "Thank  you"  when  he  leaves.  Do  not 
turn  away  from  a  consumer  until  he  starts  to  leave. 

Do  not  argue  regarding  a  bill.  If  you  cannot  efxplain 
the  account  to  the  consumer's  satisfaction,  refer  him 
courteously  to  the  person  whose  duty  it  is  to  investi- 

gate such  matters. 
Make  change  promptly  and  carefully. 
When  currency,  from  which  change  is  required,  is 

given  in  payment,  leave  the  currency  in  sight  of  the 
consumer  until  the  change  is  counted  and  accepted. 
You  will  thus  avoid  any  argument  as  to  the  amount 
of  currency  given  you. 

Do  not  carry  on  unnecessary  conversation  while  other 
consumers  are  waiting. 

Do  not  leave  your  desk  during  rest  periods  unless 
someone  is  at  hand  to  relieve  you. 

Complaints 
In  interviewing  consumers  who  have  complaints,  you 

have  one  of  the  most  difficult  and  important  duties  of 
any  in  our  organization.  Bear  in  mind  that  in  the 
majority  of  cases  the  consumer  is  sincere  and  is  con- 

vinced that  his  grievance  is  legitimate. 
Consider  that  this  consumer  is  entitled  to  your  full 

attention  while  you  are  interviewing  him.  Endeavor  to 
make  him  feel  that  you  are  taking  a  personal  interest 
in  his  case  and  will  see  that  he  gets  everything  to 
which  he  is  entitled.  To  do  this  successfully  you  must 
be  sincere  in  your  manner  and  thorough  in  looking  into 

the  grievance.  Don't  neglect  anything  which  may  have 
a  bearing  on  the  case.  It  may  cause  a  worse  com- 

plaint later. 
Give  those  complaints  which  come  in  over  the  tele- 

phone the  same  thought  and  attention  as  those  reported 
in  person  by  the  consumer. 

Be  courteous — ^never  risk  embarrassing  yourself  or 
the  company  by  arguing  or  insisting  that  the  consumer 
is  at  fault.    Many  times  he  is  not. 

Investigate  each  complaint  thoroughly  and  follow  it 
up  until  it  has  been  attended  to,  with  the  idea  always  in 
mind  that  any  trouble  that  may  exist  should  be  cor- 

rected as  soon  as  possible. 
Do  not  make  promises  unless  you  know  without 

doubt  that  they  can  be  fulfilled. 
Remember  that  the  consumer  is  not  as  familiar  with 

our  service  as  you  are,  and  do  not  confuse  him  with 
technical  terms.  Use  simple  language  in  your  own  ex- 

planations. He  will  appreciate  your  courtesy  in  not 
confusing  him  with  unfamiliar  words. 

Accounting  Department  Employees 
Although  your  work  does  not  often  bring  you  in 

personal  contact  with  the  public,  yet  the  quality  of  your 
work  has  an  important  bearing  upon  our  relations  with 
our  customers. 

An  error  in  computation  leads  to  a  complaint  which 
always  takes  time  and  effort  of  other  employees  to 
correct. 

But  the  worst  result  of  an  error  is  the  impression 

left  with  the  consumer  that  he  "caught"  us  in  a  mis- 
take. 

Make  plain  figures.  Illegible  figures  lead  to  mistakes 
by  other  employees.  When  appearing  on  a  bill,  they 
exasperate  a  customer. 

Collectors 
Collectors  have  one  of  the  most  difficult  jobs  in  our 

organization.  No  one  likes  to  be  dunned  even  though 
they  know  the  bill  is  just.  To  keep  the  right  balance 
between  collections  and  satisfied  consumers  is  no  easy 
task. 

Do  not  allow  yourself  to  depend  wholly  upon  the 
"money  or  meter"  policy.  While  in  some  cases  it  is 
necessary  for  us  to  remove  a  meter  for  non-payment 
of  account,  yet  when  that  meter  is  out  we  are  earning 
no  money  at  that  address.  Removal  of  the  meter 
should  be  the  last  resort. 

You  will  be  judged  by  the  skill  you  show  in  obtammg 

payments  and  terms  for  settlement  without  resorting  to 
meter  removal.  Many  delinquent  accounts  will  show 

possibilities  of  settlement  within  our  rules,  if  they  are 

examined  with  tact,  courtesy  and  a  little  human  kind- 

ness     In  cases  of  dispute,  don't  argue.     Verify  your 



396 Journal   of   Electricity [Vol.  54  —  No.  11 

facts.  The  apparent  delinquency  may  have  been  the 
result  of  our  mistake. 

Be  neat  in  your  personal  appearance. 
Above  all,  be  courteous  and  polite  in  all  cases.  Al- 

low no  provocation  on  the  part  of  the  consumer  to 
cause  you  to  forget  your  dignity  and  that  of  the  com- 

pany you  represent. 

Setting  and  Removing  Meters 
Be  clean.  Self  respect  is  largely  a  matter  of  personal 

appearance,  and  you  cannot  expect  the  people  with 
whom  you  come  in  contact  to  have  respect  for  you  un- 

less you  show  respect  for  yourself.  Just  because  you 
wear  working  clothes  is  no  reason  why  you  should  not 
shave  regularly  and  keep  your  hair  combed. 

Be  courteous.  Answer  questions  courteously,  even 
foolish  ones.  Remember  that  your  work,  which  ap- 

pears simple  to  you  is  more  or  less  a  mystery  to  the 
average  man  or  woman.  If  the  consumer  desires  to 
be  shown  how  the  meter  is  read,  a  short,  simple  ex- 

planation does  not  take  long,  and  will  usually  con- 
vince the  consumer  that  there  is  no  magic,  or  what  is 

more  important,  no  guess  work  about  it. 
In  a  great  many  cases  you  are  the  first  representa- 

tive of  the  company  with  whom  the  customer  comes  in 
contact,  and  it  is  essential  that  you  make  a  good  im- 

pression. On  entering  the  porch  or  house  of  a  con- 
sumer, wipe  your  feet,  remove  your  hat,  and  while 

doing  your  work  try  to  make  as  little  dirt,  noise  or  fuss 
as  possible. 

Insofar  as  the  company  rules  permit,  you  should 

check  over  the  consumer's  appliances  before  turning 
on  the  service,  to  make  sure  that  our  meter  and  service 
are  of  suflScient  size.  If  there  appears  to  be  trouble 
when  the  service  is  turned  on,  do  not  condemn  the  man 
who  made  the  installation,  but  look  around  for  the 
defective  device  which  often  is  the  cause  of  the  trouble. 

If  you  cannot  set  the  meter  due  to  some  defect  in  the 
job  or  to  some  infraction  of  a  rule,  such  as  wrong 
type  of  meter  box,  doors  too  small,  etc.,  be  sure  the 
consumer  understands  the  cause  of  the  delay.  Don't 
say  "It's  the  company's  rule"  and  let  it  go  at  that, 
but  try  to  explain  the  matter  from  the  standpoint  of 
safety  or  convenience  to  the  consumer. 

Leave  the  consumer's  premises  in  as  neat  a  condition 
as  you  found  them.  Don't  walk  over  lawns  or  flower 
beds,  and  when  you  enter  or  leave  the  yard  close  the 
gate  after  you.  These  may  seem  to  you  to  be  small 
details  but  they  mean  a  great  deal  to  the  average 
housekeeper. 

Familiarize  yourself  with  the  company  rules  which 
apply  to  your  work  and  if  there  is  any  doubt  in  your 
mind  as  to  the  proper  interpretation  of  any  point,  con- 

sult the  head  of  your  department  as  to  the  correct 
meaning  of  the  point  in  doubt. 

If  in  some  respect  the  information  on  your  work  or- 
ders does  not  agree  with  what  the  consumer  has  in 

mind,  do  not  try  to  place  the  blame  on  anyone.  Ex- 
plain the  discrepancy  the  best  you  can  without  criti- 
cism, and  clear  up  the  matter  when  you  get  back  to 

headquarters.  If  mistakes  in  other  departments  cause 
you  trouble,  report  them  to  your  superior.  Do  not  tell 
j'our  troubles  to  the  consumer.  Read  the  paragraph 
on  "Outside  Criticism"  under  "General  Instructions." 

Meter  Readers 

Be  clean.  Shave  regularly,  and  if  you  wear  a  white 
collar,  be  sure  that  it  is  clean;  a  clean  soft  shirt  collar 
looks  a  great  deal  better  than  a  dirty  white  one. 

Be  courteous.  Remember  that  the  meter  reader  is 
almost  the  only  representative  of  the  company  with 
whom  the  consumer  comes  in  contact  after  the  original 
installation  is  made.  Every  word  you  say,  every  move 
you  make,  and  particularly  your  appearance  will  be  a 
contributing  factor  in  forming  the  consumer's  opinion 
of,  and  attitude  toward  the  company. 

Don't  jump  fences  or  walk  on  lawns  or  flower  beds. 
If  the  meter  is  in  a  locked  porch  or  other  enclosure, 
and  there  is  nobody  at  home,  do  not  force  an  entrance. 
Treat  the  consumer's  premises  as  you  would  want  your 
own  place  to  be  treated. 

Be  accurate.  Remember  that  bills  are  made  out  from 
your  readings  and  a  mistake  on  your  part  usually  causes 
a  great  deal  of  trouble. 

Trouble    Shooting 

You  have  an  exceptional  opportunity  in  this  work  to 
make  friends  for  our  company  and  leave  behind  you  a 

record  of  courtesy  and  helpfulness  which  will  be  of 
great  assistance  to  us  and  to  yourself.  Every  call  you 
make  is  the  result  of  some  trouble  or  inconvenience 
to  the  consumer.  He  is  looking  to  you  for  help  and 
when  you  give  him  assistance  in  a  polite  and  courteous 
manner  you  leave  behind  a  friend  to  you  and  to  our 
company. 

On  arriving  at  a  house  in  the  daytime  go  to  the  rear 
door;  if  at  night  call  at  the  front  door  to  avoid  fright- 

ening anyone  who  might  be  timid. 
State  your  errand  briefly  and  if  your  company  creden- 

tials are  requested,  produce  them  promptly  and  pleas- antly. 

Be  sure  that  you  remove  your  hat  upon  entering 
the  house.     See  that  your  shoes  are  clean. 

If  necessary  to  stand  on  a  chair,  ask  for  a  kitchen 
chair  and  see  that  the  seat  is  properly  protected  by 

paper  or  otherwise. 
Be  sure  that  any  dirt  you  may  have  made  is  cleaned 

up  before  you  leave. 
If  the  cause  of  the  trouble  is  not  immediately  ap- 

parent, take  sufficient  time  to  locate  it  and  be  sure  the 
consumer  is  satisfied  before  you  leave. 

If  you  are  unable  to  make  a  permanent  repair  at  the 
time,  see  that  the  proper  notation  is  made  on  the 
trouble  tag  in  order  that  it  may  be  followed  up  by  the 
right  department. 

If  the  trouble  requires  work  for  which  the  company 
makes  a  charge  or  which  should  be  handled  by  an  out- 

side contractor,  explain  this  to  the  consumer  so  that 
it  is  clearly  understood. 

If  you  see  any  fault  or  defect  in  our  own  system  be 
sure  that  it  is  noted  and  turned  in  on  your  report  so 
that  it  may  be  corrected  by  the  proper  department. 

Do  not  make  promises  unless  you  know  that  they  can 
be  fulfilled. 
Answer  questions  asked  by  the  consumer  to  the  best 

of  your  ability.  Many,  of  them  may  seem  foolish  to 
you.  But  remember  that  your  business  is  a  mystery 
to  most  people  and  a  courteous  reply  will  be  appreciated 

by  them. If  they  desire  information  which  should  be  given  by 
other  deparments,  put  the  proper  notation  on  your  re- 

port so  that  it  may  be  followed  up. 
Insofar  as  your  work  will  permit,  keep  up  your  per- 

sonal appearance.  Neatness  and  cleanliness  will  go  far 
toward  making  a  good  impression  on  the  consumer  for 
the  company  and  yourself. 

Construction  Crews 

Normally  your  work  does  not  bring  you  in  personal 
contact  with  many  of  our  consumers.  But  do  not  think 
they  do  not  see  you.  The  public  loves  to  watch  a  crew 
of  workmen  and  they  are  quick  to  judge  a  company 
by  the  way  its  men  carry  out  their  duties. 

You  do  not  have  time  to  carry  on  conversations  with 
the  public  but  you  will  be  asked  questions  now  and 
then.  We  must  leave  it  to  you  to  know  how  much  time 
to  give  to  such  questions,  but  we  expect  you  always  to 
be  courteous.  Rudeness  is  never  called  for  and  is  in- 
excusable. 

In  working  on  or  near  private  property,  be  consider- 
ate of  the  ovsmer.  Use  the  same  care  with  his  lawn, 

fences,  flower  beds,  etc.,  as  you  would  like  to  have 
shown  to  your  own  property.  There  is  no  excuse  for 
unnecessary  damage  and  we  will  not  tolerate  it. 

Truck  and  Automobile  Driving 

Your  car  or  truck  is  plainly  marked  with  our  com- 
pany name.  You  are  our  representative  and  we  are 

judged  by  your  actions. 
Know  the  traffic  rules  thoroughly.  Drive  carefully. 

There  will  be  no  excuse  for  breaking  the  law's  re- 
quirements. 

In  heavy  traffic  don't  crowd  other  cars.  Don't  be  a 
"road  hog."  Extend  the  courtesy  of  the  road  at  all times. 

The  public  service  license  on  your  car  does  not  give 
you  the  special  privileges  of  fire  apparatus  and  am- 

bulance.    So  watch  your  speed. 
Remember  that  the  conduct  of  automobile  drivers  is 

always  subject  to  special  attention  on  the  part  of  the 
public.  Any  discourtesy  of  yours  is  a  reflection  on  your company. 

In  Conclnsion 

When  you  have  read  the  foregoing  instructions  care- 
fully you  will,  no  doubt,  have  seen  that  they  could 

have  been  condensed  into  one  short  sentence,  one  which 
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we  have  all  known  for  many  years,  *'The  Golden  Rule.'* 
But  we  have  interpreted  this  rule  for  you  at  some 
length  so  that  you  might  know  exactly  what  would 
be  expected  of  you.  In  this  way  there  will  be  no  mis- 

understanding by  any  of  us. 
As  we  stated  in  the  beginning,  we  are  selling  a  ser- 

vice to  the  public  and  we  desire  and  insist  that  this 
service  be  rendered  with  the  maximum  of  speed  and 
courtesy.  In  no  other  way  can  we  justify  our  com- 

pany's existence.  That  is  the  purpose  for  which  we  are 
in  business.  It  is  the  only  way  in  which  we  can  suc- 
ceed. 

You  are  looking  for  advancement  and  success.  In  a 
large  measure  this  depends  upon  the  success  of  this 
company,  which  in  turn  to  a  great  extent  rests  with 
you  and  depends  upon  the  manner  in  which  you  carry 
on  your  work. 
We  have  endeavored  to  blaze  the  trail  to  guide  you 

on  your  way.  We  know  you  will  not  fail  in  an  honest 
endeavor  to  follow  it. 

An  Analysis  of  Domestic  Metered  Water 
Heating  in  California 

Report  of  Metered  Water  Heating  Committee, 
Electric  Cooking  and  Heating  Bureau, 

Commercial  Section* 

THIS  report  is  purposely  limited  to  statistical  data 
showing  the  state  of  development  of  the  electric 
water-heating  load  in  California;  load  characteris- 
tics so  far  as  obtainable  in  the  short  time  available;  and 

the  present  tendency. 
Comprehensive  questionnaires  were  sent  to  all  the 

member  power  companies  in  California  asking  for  in- 
formation on  the  following  subjects:  characteristics  of 

water-heating  load;  effect  of  water-heating  load  on 
range  load;  average  consumption  of  water  heaters;  load 
characteristics  of  water  heaters  of  various  capacities; 
proper  size  tanks;  effect  of  installation  on  water  heat- 

ing system;  proper  inter-connection  between  range  and 
water  heaters;  diversity  of  water-heating  load;  effect 
of  water-heating  load  on  system  peak. 

All  of  the  companies  sent  in  as  much  information 
as  was  available  from  their  records.  Nine  power  com- 

panies reported  7,183  water  heaters  of  the  capacities 
and  types  shown  in  the  accompanying  tables.  (The 
numbers  1-9  used  to  refer  to  central  stations  are  for 
the  same  companies  throughout  the  report.) 

The  following  table  shows  the  monthly  kw-hr.  con- 
sumption reported: 

Monthly  kw-hr.  con- 
sumption  -where 
contiuous  auto- 

matic hot  water 
service   is   supplied— .324 
Monthly  kw-hr.  con- 
sumption  where 
■water  is  heated  in- 

termittently   only   

Central    Station 

544     100     987     527 489 

27S     207 360     160     159     150 

SB 

>  o 
574 

210 

To  questions  relative  to  load  characteristics  the  fol- 
lowing replies  were  received : 

Question :     What  is  your  estimated  diversity  factor  ? 
Company  1 — We  do  not  know. 
Company  2 — 3  to  1. 
Company  3 — No  particular  study. 
Company  5 — ^No   figures   available. 
Company  7 — No  data. 
How  do  the  larger  water  heaters  affect  the  system  ? 
Company  3 — Larger  size  heaters  which  we  recommend 

materially  increase  the  demand  occasioned 
by  the  range  load. 

Company  5 — Not    noticeably. 
Company  9 — Do  not  consider  either  appreciably  on  peak. 
How  does  the  water  heater  affect  the  range  load  ? 
Company  5 — Considering  the  increased  revenue,  the  com- 

bined load  is  more  profitable  than  either 
load    separately. 

Company  7 — Not  entirely  diversified.  Estimated  in- 
creases range  peak  30  per  cent  of  water 

heat  load. 
Company  9 — None    when    on    double    throw    switch. 
What   is   your  rate   for   water   heating? 
Company  1 — First  150  kw-hr..  3.3c ;  all  over,  1.6c  less 

10  per  cent.  Minimum  first  7  kw.,  $3  ;  all 
over   at   50c  per  kw. 

Company  2 — Average  for  our  system  is  4.36c.  First  150- 
kw-hr.  4.5c;  next  350  kw-hr.,  3c    ;  all  over 

Answers : 

Question : 
Answers : 

Qaestion : 
Answers : 

Qnestion : 
Answers : 

servicing    or    repairing 

500  kw-hr.,  2c.  Minimum  75c  per  kw.  of 
active  heat  load,  but  not  less  than  53  per 
month. 

Company  3 — First  30  kw-hr.,  Sc  (lighting  rate)  :  next 
120    kw-hr.,    4c;    all    over    150    kw-hr..    l^^c. 

Company  4 — Generally  2c  per  kw-hr.  Minimum  50c 

per    kw. Company  5 — First    150   kw.hr.,    3^c;   all   over,    2c. 
Company  6 — First  150  kw-hr.,  4c ;  all  over,  2^c.  Mini- 

mum for  first  7  kw.,  $3  ;  all  over,  75c  i>er kw. 

Company  7 — Schedule  C.  Practically  2c  per  kw-hr.  150 
kw-hr.,  31^0 ;  balance,  2c.  Minimum  for 
first  7  kw.,  $3  ;  all  over,  50c  per  kw. 

Company  9 — First  150  kw-hr.,  3^c ;  all  over,  2c.     Mini- 
mum,   $3    for    first    7    kw. ;    all    over,    50c 

per   kw. Question:     What  is  the  present  prevailing  capacity  of  water  heaters 
operating  in  metered  service  ? 

Answers:     Company  1 — 3  kw.   to   5   kw. 
Company  2 — 3.4    kw.    average. 
Company  3 — 5  kw.  and  3  kw. 
Company  4 — 3  kw,  and  1^  kw. 
Company  5 — 3^^  kw.  and  1%  kw. 
Company  6 — 5  kw. 
Company  7 — 5  kw. 
Company  8 — 4  kw. 
Company  9 — 5  kw. 

Question :     What  is   your  policy   or  preference   in   regard  to   heater 
capacities  ? 

Answers :      ( 1 )     When    consumer    maintains    continuous    hot    water 
service    in    an    average    home  ? 

Company  1 — 1^/^    kw. 
Company  2 — Low    wattage. 
Company  3 — 3   kw. 
Company  4 — Average  3  kw. 
Company  5 — Heaters  with  thermostats.  Immersion  or circulation  type. 

Company  6 — Small  capacity. 
Company  7 — 5     kw. 
Company  8 — 4    kw. 
Company  9 — 1^^    kw. 
(2)     When     consumer    required     only     intermittent     hot water  service  ? 

Company  1 — 3  or  5  kw. 
Company  2 — ^High    wattage. 
Company  3 — 5    kw. 
Company  4 — 4    kw. 
Company  5 — Circulation    type. 
Company  6 — 5  kw. 
Company  7 — 5  kw. 
Company  8 — 4    kw. 

Company  9 — 5  kw.' Question:     What    is    your    annual    cost    of 
water  heaters  ? 

Answers:     Company  1 — Very    small. 
Company  5 — Practically   nothing. 
Company  6 — Do  not  service. 
Company  9 — Very    small. 

Qnestion :     Do   you    charge    the    consumer    for    repairs  ? 
Answers:     Company  1 — Material   but   not    for    labor. 

Company  2 — Actual   cost. 
Company  4 — Time    and    material    after    first    year. 
Company  5 — Nothing  first  year,  then  $1.50  per  trip  plus material. 

Company  6 — Do    not    service. 
Company  7 — Free  during  manufacturers'  guarantee, 

thereafter  free  labor,  material,  plus  10  per 
cent. 

Company  9 — No   charge   first   year.     Thereafter  material 
plus   10   per   cent  and  labor   free. 

Summary 

More  than  two-thirds  of  all  the  heaters  reported  are 
4  or  5-kw.  heaters.  About  85  per  cent  of  the  water 
heaters  reported  are  used  in  conjunction  with  electric 
ranges  and  15  per  cent  where  no  ranges  are  installed. 
Of  all  the  water  heaters  reported  87  per  cent  are  cir- 

culation type  heaters.  Of  the  water  heaters  reported 

58  per  cent  are  equipped  with  thermostats  and"  2,447  of these  are  supplying  continuous  hot  water  service. 
The  average  consumption  of  the  heaters  supplying 

continuous,  automatic  hot  water  service  is  574  kw-hr. 
per  month  or  nearly  three  times  the  consumption  of  the 
heaters  supplying  intermittent  hot  water  service  which 
averaged  210  kw-hr.  per  month. 

Rates  for  Water  Heating:  All  the  water  heaters 
reported  are  operating  on  standard  cooking  and  heating 
schedules   most   of   which   are    designed   to    throw   the 

*  R.  C.  Bragg,  chairman,  Vallejo  Electric  Light  &  Power  Company ; 
P.  P.  Pine,  vice-chairman,  San  Diego  Consolidated  Gas  &  Electric 
Company ;  J.  W.  Wrenn,  secretary.  Great  Western  Power  Company ; 
O.  R.  Doerr.  chairman,  range  committee.  Great  Western  Power 
Company ;  W.  W.  Hicks,  chairman,  Metered  Water  Heating  Com- 

mittee ;  E.  A.  Wilcox,  chairman.  Air  Heating  Equipment,  Manu- 
facturers' Agent ;  H.  V.  Mooney,  secretary.  Electric  Air  Heating 

Committee ;  G.  T.  Bigelow.  Southern  Sierras  Power  Company ;  Paul 
White,  Pacific  Gas  and  Electric  Company ;  H.  A.  Cram.  Landers 
Frary  &  Clark ;  B.  Y.  Gibson,  Walker  &  Pratt  Manufacturing  Com- 

pany ;  P.  H.  Booth,  Edison  Electric  Appliance  Company ;  J.  H. 
Jamison,  Westinghouse  Electric  &  Manufacturing  Company ;  J.  T. 
Deppe,  Pacific  States  Electric  Company ;  Frank  Cronan,  Western 
States  Gas  &  Electric  Company ;  J.  M.  Morris,  Westinghouse  Elec- 

tric &  Manufacturing  Company ;  R.  E.  Tompkins,  Pacific  States 
Electric  Company ;  M.  F.  Wales,  Coast  Counties  Gas  &  Electric 
Company ;  J.  C.  Bortle,  Scheeline  Manufacturing  Company ;  J.  C. 
Douglas.  Edison  Electric  Appliance  Company :  O.  S.  Clifford. 
Truckee  River  Power  Company ;  M.  S.  Henoch,  Westinghouse  Elec- 

tric &  Manufacturing  Company ;  H.  C.  Rice,  Southern  California 
Edison  Company ;  H.  H.  Courtright,  Valley  Electric  Supply  Company. 
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water  heating  on  the  2c  rate.  Two  companies  have 
l%c  blocks  and  one  a  2%c  block.  However,  all  but  a 
few  hundred  of  the  water  heaters  reported  are  operat- 

ing on  the  2c  rate,  so  that  the  heater  supplying  continu- 
ous automatic  hot  water  service,  using  an  average  of 

574  kw-hr.  per  month,  produces  a  revenue  of  $11.48  per 
month.  The  intermittent  heater  using  210  kw-hr.  earns 
$4.20  per  month. 

Load  Factor:  Where  continuous  hot  water  service 
is  maintained  the  load  factor  is  largely  controlled  by 
the  heater  capacity.  For  instance  a  3-kw.  automatic 
heater  using  574  kw-hr.  will  have  a  load  factor  of  26% 
per  cent.  Larger  heaters  will  have  less  favorable  load 
factors  and  smaller  heaters  more  favorable,  while  sup- 
lying  the  same  service  at  the  same  kw-hr.  cost,  since 
the  amount  of  water  heated  determines  the  consumption. 

TABLE  I. 

Water 
heaters  on  Heater  Size 

Company       metered  Under  5  4  3        2^ 
service  5  kw,  kw.  kw.  kw.     kw. 

1           61  ..  25  ...  11 
2         360  7  113  19  86      40 
3         685  ..  325  ...  325      .. 
4          138  1  13  4  47        1 

5         230  ..  4  4  '140 
6           15  1  9    
7       2,500  12  2,125  50  125      25 
8       1,979     1,979    
9       1,215  28  256  19  83      12 

Total       7,183  49  2,870  2,075  817      78 
'Z'A  kw. 

2 W 1 
Under 

cw. 

kw. kw. Ikw. 

12 13 

69 8 16 2 
25 

13 

58 1 

66 16 

1 I 
50 

62 

25 

25 

20      788 

189      995      42        54 

TABLE  II. 

Heaters 
Water Water with  ther- heaters heaters mostats 

Combi- in conjunc- equipped supplying 

Circu- Immer- 
nation Company    tion  with with continuous lation sion tank 

electric 
thermo- 

hot water type 
type 

and 

ranges 
stat 

service 
heaters 

heaters heaters 
1          59 28 28 42 7 

11 

2         125 
3        660 205 

685 4         130 
136 

136 

138 5          92 73 

68 

160 67 5 
6          15 

7   •2,250 2,500 1,000 2.450 
8      1,515 

1,979 9      1,215 1,215 1,215 
800 415 

Total..    6,061 
4,156 2,447 

6,254 

489 

16 

•Estimated 

Clamp- on 

heaters 

TABLE  III. — "Boiler  and  pipe  insulation. 

No.  installa-  No.  installa-  No.  installa- 
tions where    tions  where    tions  where 

boilers  are      boilers  are      boilers  are 
covered  with  covered  with  covered  with 

Com- 
pany       _    1-in. insulation 

1          50% 
3   
4   
5          75% 
6   
7          90% 
9         AU 

2-in. 

insulation 

50% 

110
  ' 

23% 

'8% 

3-in. 

insulation 

2 

2% 
2% 

No. 

bare 
boilers 

16 

10% 

3 

30 

None 

No.  where 
hot  water 

pipes  are 
insulated 

None 

5 
1 200 

Few 

Standard 

recommen- dation for 

boiler insulation 

2-in. 

2-ln. 2-iii. 
l-in. 
2-in. 2-in. 

2-in. 

TABLE  rV. — Sizes  of  Boilers  recommended. 
Capacities  in  gallons. 

Small 
Company  homes 

1    18to30 
2    30 
3    24  to  30 
4   
5    18 
6    30 
7    30 
9    30 

Average Large 

homes 
homes 

30 

30 50  to  60 
30 
24 

30 

40 60 

30 

52 

40 60  to  80 

_  Double  Throw  Switches :  The  reports  show  that  prac- 
tically all  of  the  reporting  power  companies  are  recom- 

mending 1%  to  3-kw.  heaters  without  double  throw 
switches  in  average  homes  where  the  heater  is  to  main- 

tain continuous  hot  water  service  and  4  or  5-kw.  heaters 
with  double  throw  switches  where  water  is  to  be  heated 
intermittently  only. 

The  double  throw  switch  appears  to  be  satisfactory 
where  the  heater  capacity  is  relatively  large  whether 
or  not  the  water  is  kept  hot,  but  usually  not  satisfac- 

tory when  heaters  are  smaller  than  4  or  5  kw. 

New  Development:  A  new  system  of  domestic  water 
heating  in  which  an  automatic  water  heater  is  pro- 

vided with  3  gal.  of  storage  within  itself  and  a  limit- 
ing valve  installed  at  the  top  of  the  tank  in  the  Ifne 

from  the  heater  arranged  so  that  the  amount  of  water 
kept  hot  can  be  limited  to  3  gal.  or  the  entire  contents 
of  the  boiler  heated,  is  proving  very  popular.  All  these 
heaters  reported  are  operating  on  standard  cooking 
and  heating  rates,  supplying  continuous  hot  water 
service  with  a  consumption  of  250  kw-hr.  or  less. 

Conclusion:  Electric  water  heating  is  a  success  on  a 
meter  rate  of  2c  per  kw-hr.  On  this  rate  about  one- 
third  of  all  the  water  heaters  reported  are  supplying 
continuous  automatic  hot  water  service.  However,  the 
proportion  of  consumers  maintaining  continuous  hot 
water  with  its  desirable  effect  on  load  and  revenue  will, 
naturally,  increase  or  decrease  as  the  rate  for  such 
service  increases  or  decreases. 
An  average  size  automatic  water  heater,  say  a  4-kw. 

heater,  on  a  2c  rate,  earns  an  annual  revenue  of  $137.76 
or  $34.44  per  kw.  per  year.  A  3-kw.  automatic  water 
heater  supplying  the  same  service  earns  $45.92  per  kw. 

per  year. Recommendations:  In  view  of  the  fact  that  so  little 
information  was  obtainable  relative  to  load  character- 

istics, the  committee  recommends  that  the  incoming 
committee  arrange  to  borrow  the  instruments  which  are 
now  being  used  in  the  Northwest  section  on  range  load, 
for  the  purpose  of  obtaining  more  accurate  information 
for  next  year's  report  on  water  heating. 

I 

Electric  Domestic  and  Commercial Cooking 

Report  of  Electric  Range  Committee,  Electric 
Cooking-  and  Heating   Bureau, 

Commercial  Section* 

THE  introduction  of  the  electric  range  took  place 
twenty  years  ago  but  it  has  been  only  in  the  past 
few  years  that  the  real  value  of  this  appliance 

as  a  load  builder  has  begun  to  be  appreciated.  Conse- 
quently, during  the  last  five  years  the  majority  of  this 

business  has  been  secured  and  progress  made  toward 
the  enlightenment  of  the  public  as  to  the  many  advan- 

tages to  be  derived  from  the  use  of  electricity  for cooking. 

Those  companies  actively  engaged  in  promoting 
range  sales  have,  in  recent  years,  been  gathering  data 
on  the  characteristics  of  the  load.  The  result  is  an 
accumulation  of  charts,  curves  and  other  statistics  of 
a  piece-meal  nature.  These  have  served  to  furnish 
those  immediately  associated  in  the  work  with  valuable 
information  necessary  to  most  effectively  handle  the 
business  but  have  not  proved  sufficiently  authentic  to 
convince  a  great  number  in  the  industry  of  its  true 
status.  Hesitancy,  due  to  lack  of  these  figures  and 
charts,  has  been  a  retarding  factor  in  the  development 
of  this  field  of  the  electrical  industry  in  many  localities. 

Of  particular  importance,  therefore,  is  the  survey  be- 
ing undertaken  at  present  in  the  Northwest  by  a  special 

range  survey  committee  under  the  auspices  of  the 
N.E.L.A.  The  program  outlined  is  of  such  magnitude 
and  the  data  to  be  collected  so  comprehensive  and  uni- 

versally applicable  that,  predicting  that  results  will 
substantiate  figures  already  determined  on  a  smaller 
scale,  it  is  believed  increased  activity  is  certain  to  fol- 
low. 

It  is  the  purpose  of  this  committee,  therefore,  not  to 
touch  upon  the  engineering  problems  presented  but  to 

*  R.  C  Bragg,  chairman.  Vallejo  Electric  Light  &  Power  Com- 
pany :  P.  P.  Pine,  vice-chairman,  San  Diego  Consolidated  Gas  & 

Electric  Company :  J.  "W".  Wrenn,  secretary.  Great  Western  Power Company ;  O.  R.  Doerr,  chairman,  range  committee.  Great  Western 
Power  Company ;  W.  W,  Hicks,  chairman.  Metered  Water  Heating 
Committee  ;  E.  A.  Wilcox,  chairman  air  heating  equipment.  Manu- 

facturers' Agent ;  H.  V.  Mooney,  secretary,  electric  air  heating 
committee ;  G.  T.  Bigelow,  Southern  Sierras  Power  Company : 
Paul  White,  Pacific  Gas  and  Electric  Company ;  H.  A.  Cram,  Lan- 

ders Frary  &  Clark ;  B.  Y.  Gibson,  Walker  &  Pratt  Manufacturing 

Company ;  P.  H.  Booth,  Edison  Electric  Appliance  Company ;  J.  H. 
Jamison,  Westinghouse  Electric  &  Manufacturing  Company ;  J.  T. 
Deppe,  Pacific  States  Electric  Company ;  Frank  Cronan,  Western 
States  Gas  &  Electric  Company ;  J.  M.  Morris,  Westinghouse  Elec- 

tric &  Manufacturing  Company :  R.  E.  Tompkins,  Pacific  States 
Electric  Company ;  M.  F.  Wales,  Coast  Counties  Gas  &  Electric 
Company ;  J.  C.  Bortle,  Scheeline  Manufacturing  Company ;  J.  C. 
Douglas,  Edison  Electric  Appliance  Company ;  O.  S.  Clifford,  Truckee 
River  Power  Company ;  M.  S.  Henoch,  Westinghouse  Electric  & 
Manufacturing  Company ;  H.  C.  Rice,  Southern  California  Edison 
Company ;  H.   H.   Courtright,   Valley  Electric   Supply   Company. 
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TABLE I. — Domestic  range  installations  only 

Ranges nstalled 

Per cent 
of 

increase 

Apt.  houses  us- 
ing electric ranges Per 

cent 
of increase 

Average 

kw-hr. 

con- 

Jan.  1, 
1925 

Jan.  1, 

1924 

Jan.  1, 

1925 

Jan.  1, 

1924 

tion 

per 

range 

Cal.  Ore.  Pwr.  Co   
Central  Ariz.  Lt.  &  Pwr. 

Co   

1,663 

6 

125 

170 11 

2,774 
100 

12 670 

5,715 

518 

1,700 
24 

4,947 
1,039 
517 460 

20 

79 

482 

1,356 

6 

75 

110 
8 

2,060 80 

12 
620 

4,359 
433 

1,400 22 

4,667 
725 
478 
130 

S 71 

316 

22.6 

0 
66.6 

54.5 

37.5 

33.3 

31.8 

25 
0 
8.1 

31.1 

19.6 

21.4 
9.1 6.0 

43.3 

8.2 
254.0 

300,0 

11.3 

52.5 

26 

0 

2 

0 
1 

'2' 69 

1 
0 
0 

25 

0 

14 
1 
2 
2 

12 
2 

1 

3 

3 

19 

0 

0 

0 
1 

'2 

53 

1 
0 
0 

21 

0 

12 
1 
2 
2 

10 

1 

1 

3 

1 

37 

0 

0 
0 

6'
 

30
.2
 

0 
0 
0 

19 

0 

16.6 

0 

20 

100 

0 

0 
200 

141 

Coast    Counties    Gas    & 
Elec.  Co   

151 

Coast  Valleys  Gas  &  Elec. 
Co. 

Desert  Pwr.  &  Water  Co. 
Elko  Lamoille  PwT.  Co... 
FlagstaffElec.  Lt.  Co.... 
Great  Western  Pwr.  Co.. . 
Los  Angeles  Gas  &  Elec. 

Corp   

53 

i25 
150 

147 
Nev.-Cal.  Pwr.  Co   
Ontario  Pwr.  Co. 215 
Pacific  Gas  &  Elec.  Co..  . 
San  Diego  Consol.  Gas  & 

Elec.  Co   

150 

168 
San  Joaquin  Lt.  &  Pwr. 

Co. 

120 
350 
254 

126 
180 
180 

Southern  Ariz.  Pwr.  Co... 
Southern  Cal.  Edison  Co. 
Southern  Sierras  Pwr.  Co. 
Truckee  River  Pwr.  Co.. . 
Turlock  Irrig.  District . . . 
Upper  Verde  Pub.  Util. 

Vallejo  Elec.  Lt.  &  Pwr. 
Co. 153 

Western    States    Gas    & 
Elec.  Co   

145 

..  — - 

21,076 16,939 
24.4 

166 130 
27.7 

165 

confine  itself  to  the  commercial  side  of  the  business. 
Aside  from  the  statistics  gathered  to  show  the  pro- 

gress recorded  by  the  various  member  companies,  the 
principal  purpose  of  this  report  is  to  determine  the 
extent  to  which  the  use  of  electric  ranges  has  developed 
in  the  homes  of  those  engaged  in  the  industry  and  to 
investigate  wiring  costs  in  an  endeavor  to  devise  means 
to  lessen  resistance  caused  by  this  incidental  expense. 

In  obtaining  current  data  and  statistics  for  the  re- 
port, the  committee  is  indebted  to  the  power  companies 

and  manufacturers  for  their  cooperation. 

Present  Status  and  Future  Possibilities 

The  value  of  the  electric  range  to  the  power  com- 
panies of  the  West  cannot  be  overestimated.  Due  to 

the  absence  of  thickly  populated  centers  in  close  prox- 
imity to  one  another,  together  with  a  generous  portion 

of  the  country's  water  power,  the  central  station  com- 
panies in  this  section  must  look  for  a  substantial  por- 

tion of  their  growth  by  creating  an  ever-increasing  use 
of  their  product  in  the  homes  of  present  and  future 
consumers.  The  electric  range  affords  almost  unlimited 
possibilities  in  this  regard. 

Statistics  gathered  by  a  publication  devoted  to  our 
industry  indicate  a  total  of  1,105,070  domestic  consum- 

ers of  electricity  served  by  the  utilities  in  the  three 
states  of  California,  Nevada  and  Arizona,  as  of  Jan.  1, 
1925.  Of  this  number  but  2  per  cent  have  been  sold 
the  convenience  of  electric  cookery.  Table  I  shows, 
with  the  exception  of  approximately  1,000  ranges  on 
the  lines  of  small  municipally  operated  plants  and  those 
of  commercial  companies,  the  total  number  of  domestic 
ranges  connected  to  lines  of  all  companies  in  this  sec- 

tion, the  increase  for  1924;  and  reported  average 
monthly  kw-hr.  consumption  per  range  on  lines  of 
various  companies. 

Notwithstanding  the  handicap  placed  upon  some  of 
the  companies  in  California  last  year  due  to  the  water 
situation,  some  progress  is  to  be  noted.  A  total  of 
4,137  ranges  were  reported  connected  to  lines  of  all 
companies  in  this  section  representing  an  increase  of 
practically  25  per  cent. 

Included  in  the  21,076  ranges  reported  in  operation 
as  of  Jan.  1,  1925,  slightly  less  than  10  per  cent  are 
being  used  by  a  more  or  less  transient  element  in  the 
166  apartment  houses  so  equipped.  This  exerts  a  tre- 

mendous influence  as  an  educational  medium  as  does 
the  equipment  used  daily  by  more  than  10,000  pupils 
in  the  home  economics  departments  of  the  69  schools 
so  outfitted.  As  a  great  many  of  the  apartment  house 
dwellers  later  become  ovmers  or  renters  of  homes 
wherein  they  will  desire  electric  ranges,  so  do  the 
school  girls  of  today  become  the  housevwves  of  tomor- 

row. Particular  attention  should  be  paid,  therefore,  to 
the  increased  use  of  electricity  in  the  schools  as  well 
as  in  apartments  and  fiats. 

It  is  evident  that  the  field  for  the  use  of  electricity 
for  cooking  and  baking  has  scarcely  been  scratched, 
and  that  concerted  effort  on  the  part  of  the  central  sta- 

tion companies,  manufacturers,  jobbers  and  dealers  will 
open  up  almost  unlimited  avenues  of  revenue  for  all 
concerned  and  further  raise  the  high  standard  of  liv- 

ing already  attained  by  the  people  of  the  West.  The 
revenue  from  ranges  in  but  2  per  cent  of  the  wired 
homes  in  this  section  adds  in  excess  of  $1,000,000  an- 

nually to  the  income  of  central  stations.  These  figures 
will  furnish  some  idea  of  the  possibilities  yet  to  be 
realized.  An  excerpt  from  the  report  of  one  company 
shows  revenue  derived  from  total  domestic  lighting 
consumers  as  compared  to  that  derived  from  total  do- 

mestic range  consumers  in  the  same  locality.  Table  II 
shows  the  value  of  this  load  as  a  revenue  producer. 

Those  Engaged  in  the  Electrical  Industry  Versus  the 
Electric  Range 

An  outstanding  obstacle  toward  a  greater  increase  in 
the  use  of  the  electric  range  can  be  laid  at  the  door 
of  the  electrical  fraternity  itself.  The  indifference  to 
their  responsibility  in  the  use  of  electric  ranges  by 
the  employees  of  power  companies,  manufacturers, 
jobbers,  dealers,  in  fact,  the  great  majority  associated 
in  the  work  of  our  industry,  is  one  of  the  problems 
requiring  solution  before  the  progress  warranted  by  the 
superiority  of  this  method  of  cookery  can  be  made.  To 

TABLE  II. 

Comparison  of  revenue  derived  from  domestic  lighting  consumers  only  with  that  derived  from  a  smaller  number  of  consumers  using  both  lighting  and 
cooking  in  the  same  locality. 

Monthly  Per  cent 
No.  of  rev.  from  increase 

Month  domestic  domestic               or 
light  cons,     light  cons.  decrease 

1923 
July          4,195  $7,434.00    
Aug   :           4,529  7,736.65             -I-.041 
Sept          4,812  8,349.78            -I-.079 
Oct          5,172  10,874.98            -f.302 
Nov          S,S45  11,217.41             -I-.031 
Dec          S,618  12,816.73            -I-.143 

1924 

Jan          5,689  15,291.30            4-. 193 
Feb           5,735  13,372.56  — .125 
Mar           5,852  11,893.78  —.11 
Apr          5,936  11,260.82  —.53 
May          6,018  11,138.44  —.011 
June          6,045  9,650.70  — .133 
July          6,102  9,162.71  — .051 
Aug          6,187  10,133.37            -f.l06 
Sept          6,251  10,802.89            -I-.066 
Oct          6,323  12,353.79            -)-.144 
Nov          6,409  14,363.37  -I-.163 
Dec          6,495  14,862.79             -(-.035 

Average          5,717  11,262.00 

-{-  equals  increase. 
— ■  equals  decrease. 
♦Cooking  consumers  in  most  cases  have  lighting  on  same  meter  with  range. 

Monthly 

*No.   of 

Monthly 

Per  cent 

Monthly 

rev.  per 
domestic 

rev.  from increase rev.  per 
cons. cook.  cons. domestic or cook. 

cook.  cons. decrease cons. 

S1.77 793 $3,428.61 
$4.43 

1.71 

806 

3,471.51 

-f.013 

4.31 

1.74 

819 
3,783.58 

-f.089 

4.62 

2.10 832 

4,584.39 

-f.21 

5.51 2.02 845 
4,425.94 

—.034 

S.24 
2.28 

861 .  5,450.41 

-f.23 

6.33 

2.69 

877 
6,975.52 

-t-.28 

7.95 

2.33 
892 

6,255.50 

—.104 

7.01 

2.03 907 

5,606.90 

— .104 

6.18 

1.90 948 

5,871.16 

-H.047 

6.19 
1.85 951 

5,643.90 

—.039 

5.93 
1.60 960 

5,895.07 

-f.045 

6.14 
1.50 970 

5.116.77 

—.032 

5.28 

1.64 
981 

5,606.33 
4-. 094 

5.71 1.73 992 

6,005.47 

-(-.071 

6.05 

1.95 

1,000 5,850.13 

—.023 

5.85 
2.24 

1,011 7,037.48 

-1-.203 

6.96 
2.29 

1,021 7,472.19 

+  .062 

7.32 

1.97 

915 

5,471.16 

5.98 
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successfully  sell  the  idea  of  electric  cookery  to  the 
public  we  must  iirst  demonstrate  our  sincerity  by 
adopting  the  electric  range  and  other  household  ap- 
pliances. 

Very  little  information  is  to  be  had  from  the  manu- 
facturers, jobbers  and  dealers  to  arrive  at  an  accurate 

check  of  those  using-  ranges  but  surveys  made  in  sev- 
eral localities  showed  the  percentage  to  be  less  than 

that  of  the  employees  of  central  stations  in  the  same 
pany. 
TABLE  III.- -Number  and  percentage  of  power  company  employees  using 

electric  ranges. 

No.   em- 
ployees US- Central  station  ing  elec. ranges 

Cal.  Ore.  Pwr.  Co    165 
Coast     Counties     Gas     & 

Elec.  Co    2 
Coast  Valleys  Gas  &  Elec. 

Co    5 
Desert  Pwt.  &  Water  Co. . .  4 
Elko  Lamoille  Pwr.  Co. ...  4 
Great  Western  Pwr.  Co. . .  158 
The  Nev.-Cal.  P-wr.  Co  . .  6 
Ontario  Pwr.  Co    12 
Pacific  Gas  and  Elec.  Co.  *255 
San  Diego  Consol.  Gas  & 

Elec.  Co    5 
San   Joaquin   Lt.    &   Pwr. 

Corp    85 
Southern  Ariz.  Pwr.  Co. .  .  5 
Southern  Cal.  Edison  Co.  250 
Truckee  River  Pwr.  Co.. . .  4 
Turlock  Irrig.  District ...  .  18 
Western  States  Gas  &  Elec. 

Co.t    6 
Vallejo  Elec.   Lt.  &  Pwr. 

Co    2 
Upper  Verde  Pub.  Util.  Co.  2 

Total    988 
*Approximate. 
fRichmond  district  only. 

Per  cent       Policy  of       Terms  of 
employees        sale  to          payment 
using  elec.     employees           by 

ranges                               employees 
59.5       Cost  plus  5%          
1.0 

Cost Cash 7.0 

21.0 
Cost Terms 28.5 17.5 
Cost 

Cost 
Terras 

24.0 
Cost Terms 

3.0 

Cost 
Terms 

5.0 
Cost  plus  15% 

Terms 4.5 
10.0 

Cost 12.5 

Cost 
Terms 2.5 

Cost 
24.0 Cost  plus  20% Terms 
20.0 

Cost 
Terms 

20.0 
Cost 

Terms 10.0 

To  improve  the  situation  it  is  recommended  that 
range  manufacturers  continue  to  extend  to  those  in 
the  industry  the  special  discounts  established  in  the 
past  at  stated  periods.  It  is  further  recommended  that 
tMs  saving  be  passed  on  to  the  employee,  by  all  in  a 
position  to  so  handle,  with  the  added  inducement  of 
long  time  payment  terms  together  with  the  cost  of  wir- 

ing spread  over  a  period  of  months. 
As  the  chief  cause  for  lack  of  more  universal  use  of 

the  range  by  those  in  the  industry  is  due  to  the  large 
percentage  occupying  rented  homes,  it  is  suggested 
that  each  company  work  out  a  system  of  wiring,  having 
in  mind  the  removal  of  the  same  for  reuse  at  some 
future  time  with  the  least  possible  loss  to  employee. 
This,  of  course,  must  meet  code  requirements  and  local 
regulations.  After  the  method  of  wiring  is  thus  de- 

termined it  will  be  found  that  little  material  will  be 
district.  It  was  possible  to  obtain  some  figures  from 
the  power  companies  on  this  subject.  These  figures, 
together  with  data  relative  to  the  sales  policy  used  in 
selling  ranges  to  employees  are  given  in  Table  III. 

_  As  stated  above,  the  failing,  insofar  as  central  sta- 
tion company  employees  are  concerned,  is  even  more 

pronounced  in  the  manufacturer,  jobber  and  dealer 
class.     In  almost  every  instance   shown  in  Table  III 

the  use  of  electric  ranges  by  employees  is  encouraged 
by  the  power  companies  by  the  sale  of  equipment  at 
cost  on  terms.  In  many  cases  the  charge  for  wiring 
can  be  handled  on  a  term  basis  through  the  power  com- 
wasted  and  that  labor  involved  will  constitute  the  major 
loss.  Many  employees  would  be  in  a  position  to  reduce 
the  labor  charges  by  removing  their  own  wiring  upon 
vacating  the  premises.  With  these  facts  fully  under- 

stood and  the  assistance  of  the  company  in  the  matter 
of  terms  on  the  original  installation,  a  great  many  ad- 

ditional users  in  the  industry  should  result. 
One  method  suggested  calls  for  screwing  conduit 

containing  service  wires  to  the  outside  of  the  building 
without  molesting  old  service;  the  addition  of  a  switch 
and  cutout  in  the  meter  box  in  such  manner  as  to  be 
easily  removed  and  without  including  lighting  circuits 
on  the  same  meter  with  the  range.  The  range  circuit 
from  service  switch  to  range  can  be  attached  in  such 
a  way  as  to  be  easily  salvaged  and  connection  to 
range  made  by  means  of  flexible  conduit  through 
the  floor  to  the  switch  and  made  fast  to  the 
range  instead  of  the  wall.  This  would  necessitate 
metering  the  range  separately  from  the  lighting 
load.  If  heavy  enough  service  is  run  to  carry  lighting 
circuits  in  addition  to  range,  or  if  one-meter  system  is 
desired,  the  lighting  circuits  could  be  cut  over  to  rag-, 
ister  through  a  combination  meter  and  wiring  could  be 
left  so  that  connections  could  be  replaced  in  case  of 
the  removal  of  range  wiring. 

After  the  adoption  of  a  liberal  sales  policy  and  a 
minimizing  of  resistance  due  to  wiring  expense  in 
rented  houses,  the  problem  is  by  no  means  solved.  _  A 
constant  sales  effort  on  the  part  of  each  company  with- 

out giving  an  impression  of  coercion  must  be  applied. 
One  very  productive  method  is  by  the  introduction  of 
competitive  campaigns  between  departments,  cities,  di- 

visions, etc.,  and  the  interest  thereby  kept  focussed  on 
the  issue.  A  well  devised  scheme  for  this  purpose  with 
provisions  for  posting  results  at  frequent  intervals  is 
desirable.  This  same  plan  should  be  put  into  effect  on 
a  scale  to  conform  to  the  smaller  organizations  of  man- 

ufacturers, jobbers  and  dealers. 
This  committee  believes  this  issue  vital  to  the  in- 

dustry and  that  the  solution,  on  account  of  varying  cir- 
cumstances, must  remain  in  the  hands  of  each  individual 

company.  Recommendations,  therefore,  cannot  but 
cover  a  few  general  points.  Improvement  can  and 
should  be  made,  however,  and  it  is  strongly  urged  that 
serious  thought  be  given  the  matter  and  a  conscientious 
effort  made  to  overcome  this  deficiency  as  quickly  as 

possible. Recommendation  is  made  that  the  incoming  range 
committee  continue  the  study  of  this  problem  and  report 
progress  made  up  to  the  time  of  their  report  with  fur- 

ther suggestions  based  upon  the  conditions  as  they  will 
have  then  developed. 

Merchandising  Ranges 

Although  less  than  one-half  of  the  power  companies 
in  this  section  are  actively  pushing  the  sale  of  ranges, 
all  of  the  larger  ones  are  undertaking  the  work  with 
plans  for  greatly  increased  effort  this  year.  Aggregate 
results  for  1924  are  somewhat  disappointing,  but  in 
those  localities  where  activity  was  not  curtailed  the  per- 

centage  of  increase   is   more   satisfactory.     Table   TV 

TABLE  IV — Sales  acceptance  and  degree  of  penetration  attained  by  several  companies. 

Central  Station  .\ctive  in 
range  sales 

Cal.  Ore.  Pwr.  Co   Through  dealers 
Coast  Counties  Gas  &  Elec.  Co    Yes 
Coast  Valleys  Gas  &  Elec.  Co    Yes 
Great  Western  Pwr.  Co    Yes 
Los  Angeles  Gas  &  Elec.  Corp    No 
Ontario  Pwr.  Co    Yes 
Pacific  Gas  and  Elec.  Co    Yes 
San  Diego  Consol.  Gas  &  Elec.  Co    Yes 
San  Joaauin  Lt.  &  Pwr.  Co    Yes 
Southern  Cal.  Edison  Co    Yes 

Southern  Sierras  Pwr.  Co   '.    Yes Truckee  River  Pwr.  Co    No 
Turlock  Irrig.  District    Yes 
Vallejo  Elec.  Lt.  &  Pwr.  Co    Yes 

♦Western  States  Gas  &  Elec.  Co    Yes 

♦Richmond  district  only 

Selling 

policy 
List 

Cost  plus  15% 

No.  ranges 

per  salesman sold 

monthly — 1924 
No  salesmen 

5 
7 
8 

No  salesmen 

.Average 

monthly 

sales  per 
salesman 

expected 

10 

s 

.Approximate 

per  cent 
domestic 

cons,  using ranges 

13.3 
01.1 
02.6 

Cost  plus  20% 06.3 

15 

12.5 
12 
10 
20 
8 

00.1 
Cost  plus  20% 
Cost  plus  20% 
Cost  plus  20% 

9.4 

14 

10 

01.8 

01.3 
03.4 
02.4 

Cost  plus  26% 10 
None 

Entire  company-29 

No  salesmen 
9.8 

09.7 

00.5 Cost  plus  20  % 
Cost  plus  freight 

and  cartage 
Cost  plus  28  % 

Entire  company-29 

io 

15.8 

01,6 
01.6 
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throws  some  light  on  the  sales  resistance  encountered  in 
the  territories  served  by  some  of  the  larger  power  com- 

panies as  well  as  approximate  percentage  of  domestic 
consumers   using   electric   ranges. 

TABLE  V. — Range  installation  costs — P.  C.  E.  A.  companies 

Average  charge  for 

wiring  from  ter- 
Central  Station  mination  of  power 

.    company  drop 
to  range 

Cal.  Ore  Pwr.  Co          S30  to  S45 
Coast  Counties  Gas  &  Elec.  Co    S54 
Coast  Valleys  Gas  &  Elec.  Co    S50 
Desert  Pwr.  &  Water  Co    $45 
Flagstaff  Elec.  Lt.  Co    S15 
Great  Western  Pwr.  Co           $35  to  S80 
Los  Angeles  Gas  &  Elec.  Corp    $35 
Ontario  Pwr.  Co    S20 
Pacific  Gas  and  Elec.  Co    S60 
San  Diego  Consol.  Gas  &  Elec.  Co...  .         S35  to  S60 
San  Joaquin  Lt.  &  Pwr.  Corp    S75 
Southern  Cal.  Edison  Co    S50 
Southern  Sierras  Pwr.  Co    S40 
Southwestern  Ice  &  Cold  Storage  Co.  $30 
Turlock  Irrig.  District    $45 
Upper  Verde  Pub.  Util.  Co    S25 
Vallejo  Elec.  Lt.  &  Pwr.  Co    S45 
Western  States  Gas  &  Elec.  Co    S60 

By  whom installed 

Contractor-dealer 
Contractor-dealer 
Contractor-dealer 
Contractor-dealer 

Not  reported 
Contractor-dealer 
Contractor-dealer 
Contractor-dealer 
Contractor-dealer 
Contractor-dealer 
Contractor-dealer 
Contractor-dealer 
Contractor-dealer 
Contractor-dealer 
Central  station 

Contractor-dealer 
Central  station 

Contractor-dealer 

Policies  of  sales  adopted  in  almost  every  instance 
call  for  the  sale  of  ranges  at  less  than  list  prices  and 
in  most  cases  either  for  cash  or  on  time  (carrying 
charge  is  usually  added  for  installment  purchases ) . 
Many  developments  of  the  past  year  and  those  under 
way  at  present  are  affecting  the  sales  channels  for  this 

product.  New  ranges  have  appeared  on  the  market 
and  still  others  are  being  developed.  Most  of  these  are 
products  of  old  established  stove  manufacturers.  As  a 
result  there  has  been  an  awakening  on  the  part  of  stove 
houses  and  retail  specialty  stores  as  to  the  possibilities 
in  this  new  field. 

Practically  all  central-station  companies  are  making 
a  sincere  effort  to  encourage  the  contractor-dealer  in 
the  sale  of  ranges.  This  has  resulted  in  increased 
dealer  activity,  but  much  more  intelligent  and  persistent 
effort  is  required  along  these  lines  before  he  will  be- 

come the  important  factor  in  the  distribution  of  electric 
ranges,  to  which  his  position  in  the  merchandising  chain 
would  seem  to  fit  him.  An  undercurrent  of  activity  and 
interest  is  prevalent  which  would  seem  to  indicate  that 
this  business  will  soon  be  sought  by  stove  houses  and 

retail  specialty  stores.  Immediate  '  consideration  and 
greater  activity  on  the  part  of  the  electrical  dealer 
would  seem  advisable  to  avoid  the  diversion  of  this  ever- 
increasing  business  from  its  present  channel. 

Tliis  committee  believes  the  situation  now  demands  a 

policy  of  sales  at  manufacturers'  lists,  except  in  certain 
quantity  lots.  Such  action,  because  of  additional  lines, 
the  interest  built  up  and  the  appreciable  increase  in 
unsolicited  business  noticed,  it  is  believed,  will  only  tem- 

porarily retard  the  volume  of  sales  and  will  lay  a  firm 
foundation  for  a  gradual  and  permanent  upward  curve 
in  future  range  sales. 

The  slightly  greater  sales  resistance  created  by  an 
advance  in  prices  will  be  offset  soon  by  the  increased 
activity  on  the  part  of  dealers  and  stove  retailers  and, 

TABLE  VI— Range  installation  for  various  cities 

Central  station 

Birmingham  Elec.  Co   

Southern  Cal.  Edison  Co. . . 
Great  Western  Power  Co. . . 
Pacific  Gas  and  Elec.  Co. . . 
Jefferson  Comity  Pwr.  and 

Lt.  Co   
Ge  ireia  Ry.  &  Pwr.  Co   
Savannah  Elec.  &  Pwr.  Co. 
Idaho  Pwr.  Co   

Commonwealth  Edison  Co. 
Central  Illinois  Pub.  Ser- 

vice Co   
Wabash  Valley  Elec.  Co..  . 

Merchants'  Heat  &  Lt.  Co. 

Indiana  &  Michigan  Elec. 
Co   

United  Apphance  Co   
lowaRy.  &  Lt.  Co   

Location 

Keokuk  Elec.  Co   
Kansas  Gas  &  Elec.  Co   
Paducah  Elec.  Co   
The  Edison  Elec.  III.  Co.  of 

Haverhill  Elec.  Co   
Constunera  Power  Co   
Northern  States  Pwr.  Co, 
Marysville  Elec.  Lt.  &  Pwr. 

Co   
Union  Elec.  Lt.  &  Pwr.  Co, 
Missoula  Pub.  Service  Co. . 
Central  Power  Co   
Cleveland  Elec.  111.  Co   
Union  Gas  &  Elec.  Co   
Northwestern  Elec.  Co   
Portland  Elec.  Pwr.  Co.,.. 
Pennsylvama  Pwr.  &  Lt. 

Co   
Duquesne  Lt.  Co   

Lt'ng 
Scranton  Elec.  Co. , 
Narragansett    Elec, 

Co   

Houston  Lt'ne:  &  Pwr.  Co, 
Utah  Pwr.  &  Lt.  Co   
Virginia  Western  Pwr.  Co, 

Puget  Sound  Pwr.  &  Lt.  Co, 
City  of  Seattle   
Washington    Water    Pwr. 

Co   
Madison  Gas  &  Elec.  Co.. . 
Wisconsin  Pwr.  &  Lt.  Co. . . 

Natrona  Power  Co      Casper,  Wyo. . . 
Sheridan  County  Elec.  Co.    Sheridan,  Wyo.. 

Birmingham,  Ala. 

Los  Angeles,  Cal. 
San  Francisco,  Cal. 
San  Francisco,  Cal. 

Golden,  Colo.  . 
Atlanta,  Ga. . . , 
Savannah,  Ga. . 
Boise,  Idaho. . . 

Average 

cost  to 
cons,  for wiring 

Chicago,  III.... 

Springfield,  III. , 
Clinton,  Ind.  . . 

Indianapolis,  Ind. 

South  Bend,  Ind. 
Evansville,  Ind. , 
Cedar  Rapids,  Iowa 

Keokuk,  Iowa. 
Wichita,  Kan.. 
Paducah,  Ky.. . 

Boston,  Mass   
Haverhill,  Mass.. . . 
Jackson,  Mich   
Minneapolis,  Minn, 

Marysville,  Mo...  . 
St.  Louis-,  Mo. .  .  .  , 
Missoula.  Mont — 
Grand  Island,  Neb. 
Cleveland,  Ohio. . . 
Cincinnati,  Ohio.. . 
Portland,  Ore   
Portland,  Ore   

Allentown,  Pa. . . 
Pittsburgh,  Pa... 

Scranton,  Pa   

Providence.  R.  I. . . 
Houston.  Tex   
Salt  Lake  Cy.,  Utah 
Clifton  Forge,  Va. 

Seattle,  Wash.. 
Seattle.  Wash. , 

Spokane,  Wash. . 
Madison,  Wis. . . 
Madison,  Wis. . . 

S30 

S30  to  S40 

S42 S30 

S32 

S20  to  S30 
S25  to  S30 

Type  of  wiring 

S50 

S35 
S40  to  S45 

S50 
S67.50 

S65 
S45 S40 

S20 
S35 
S40 

SI  per  ft. 

S35 
S35 

-S75  to  S150 

S75 

S23  to  S33 
S20  to  S50 

S45 

$40 
S41.80 

S30 
$25  to  $35 

Main 
service 

Conduit 
orK&T 

Conduit 
Conduit 
Conduit 

Conduit orK&T 

Conduit 
K&T 
Conduit 

Conduit 
Conduit 
or  K&T 

Conduit 

Conduit 

orBX 

Conduit 
Conduit 
Conduit 

Conduit 
Conduit 
Conduit 

Conduit 
Conduit 
Conduit 
Conduit 

Conduit 
Conduit 

Conduit 
Either 
Conduit 
Conduit 
Either 
Conduit 

Conduit 
Conduit 

Conduit 

Conduit 
Conduit 
Conduit 
Either 

Conduit 
Conduit 

Conduit 
Conduit 

Conduit 

Conduit 
Conduit orBX 

Range 

circuit 

Conduit 
or  K&T 
Conduit 

Conduit 
Conduit 
Conduit 
or  K&T 
Conduit 

K&T 
Conduit 

Conduit 
Conduit 
or  K&T 

Conduit  or 
duplex Conduit 
orBX 

Conduit 
Conduit 
Conduit 

Conduit 
Conduit 

K&T BX 

Conduit 

K&T 
Conduit 

Conduit 
Conduit 

K&T 
Either 
Either 

Conduit Either 

Conduit 

Open Conduit 

Conduit 

Conduit 
Conduit 
Conduit 

Either 

Conduit 
Conduit 

Conduit 
Conduit 
Conduit 

Conduit 

Conduit 
orBX 

By 

whom 
installed 

Dealer 

Dealer 
Dealer Dealer 

Power company 

Dealer 
Dealer 

company 

Dealer 

Dealer 

Optional 
Dealer 

Street  or 

alley 

distribution 

system 

Dealer Dealer 
Power company 

Dealer 
Both Dealer 

Dealer 
Dealer 
Dealer 

Dealer 
Power company 
Both 

Dealer Both 

Dealer 
Dealer 
Dealer 
Dealer 

Dealer 
Dealer 

Dealer 

Dealer Dealer 

Dealer Power 
company 

Dealer 

Dealer 
Dealer  & company 

Dealer 
Power company 

Dealer 
Power company! 

Both 

Both 

Street Street Both 

Street 

AUey 
Alley 

Both 

Both 

Alley 

AUey 

Both 

AUey 

AUey 

Both 

Street 
Both  and 

underground 

Street 
Both 

Both 
Both 

Alley 
AUey 

Both 

Street 
Both 

Street 

Both 
Both  and 

undergroxmd 
Both 

Street 

Both 
Both 

Street 

Both 
Both 

Both Street 
Both AUey 

Size  of 
carrying 

wires  for 
range 

circuit 
required 

100%  cap. 

#8  wire 100%  cap. 
100%  cap. 

#6  wire 
100%  cap. 

100%  cap. 
100%  cap. 

100%  cap. 

#6  wire 
50-amp.  cap, 

100%  cap. 

100%  cap. 
100%  cap. 

#6  wire 
100%  cap. 
100%  cap. 
100%  cap. 

100%  cap. 
#4  wire 
100%  cap. 

100%  cap. 

100%  cap. 
100%  cap. 
100%  cap. 

Less  than  cap 

100%  cap. 
100%  cap. 
100%  cap. 

100%  cap. 

100%  cap. 

100%  cap. 

100%  cap. 

100%  cap. 
100%  cap. 
100%  cap. 

100%  cap. 

100%  cap. 
100%  cap. 

100%  cap. 

75%  cap. 
100%  cap. 

#8  wire 100%  cap. 

Switch 

require- 

ments at  range 

None 

None Yes 
Yes 

60-amp. 

Yes 
Yes 

None 
Yes 

None 

None 
Yes 

None 

Yes 
None 

Yes 
Yes 

None 

Yes 

Yes 
None None 
None 

Yes None 
None Yes 

None 
None 
None 
Yes 
Yes 

Yes 
None 

Yes None 

None 
None 
None 

None 
None Yes 

60-amp. 
Yes 

Is  sepa- 

rate 

circuit 

on  sep- 
arate 

cut-out 

required? 

Yes 

Yes 

Yes Yes 
Yes 

Yes 

No 

Yes 

Yes 

Yes 
Yes 

Yes 
Yes 

No 

Yes Yes 
Yes 

Yes 

No 
No 

Yes 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
Yes 
Yes 

Yes 
Yes 

Yes 
Yes 
Yes 

Type  of  switch 

Main 
switch 

Range 

switch 

Ext.  op. Ext.op. 
Ext.  op. 

Ext.  op. Ext.  op. 
Ext.  op. 

Ext.  op. 
Safety 

knife 

Ext.  op. 

Ext.  op. 

Ext.  op. 

Ext.  op. 

None 
Ext.  op. Ext.  op. 

Average  ' ! 

capacity  of 
ranges 

reported_on 

Ext.  op. 

Ext.  op. 

None Ext,  op. 

None 
None 

Ext.  op. 

None Ext.  op. 

None 

Ext.  op.  Ext.  op. 
Ext.  op.  Ext.  op. 

Ext.  op.       None 

Yes 

Either 
Ext.  op. 
Ext.  op. Ext.  op. 

Ext.  op. 

Ext.  op. 
Ext.  op. 
Ext.  op. 

Either 

Ext.  op. 

Either 

Either 
Ext.  op. 

Ext.  op. 

Ext.  op. 

Service 

box 

Ext.  op. 
Ext.  op. 
Ext.  op. 

Ext.  op. 
Ext.  op. 

Either 
Ext.  op. 
Safety 

Ext.  op. 

Either 
Ext.  op. 

None 
None 

None 

Snap 

None None 

Either None None 

None Ext.  op. 

Ext.  op. 

Ext.  op. 

None 

Either 
None 

None 

None None 

None 

None 

Optional 

8kw. 
Up  to  9  kw. 7   kw. 

7  kw. 

6.5  kw. 

5  kw. 
5  kw. 

6  kw. 

4  to  7  kw. 

6  kw. 

6  kw. 
7.5  kw. 

Ext.  op. 

Up  to  7  kw. 

8  kw. 

7  kw. 5.5  kw. 

6  to  7  kw. 
Up  to  7.5  kw. 

7  kw. 

8  kw. 

7.5  kw. 

5  kw. 

6  to  7  kw 
6  kw. 

7  kw. 7  kw. 

7  kw. 

7.5  kw. 

8.5  kw. 

kw. 

6  to  9  kw. 
8     kw. 

5    kw. 
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because  of  the  latitude  in  merchandising  methods  a 
greater  margin  of  profit  would  permit.  Installment 
sales  undoubtedly  would  increase  and  certain  models 
would  replace  in  popularity  others  now  generally  sold, 
but  the  policy  would  be  sound  and  healthy  and  create 
greater  sales  in  the  near  future. 

These  recommendations  do  not  presuppose  the  elim- 
ination of  the  central-station  companies  from  the  sell- 

ing field.  In  fact,  enlargement  of  the  scope  of  the 
work  and  greately  increased  activity  along  with  the 
retailing  dealers  are  believed  to  be  necessary.  From 
the  standpoint  of  demand,  for  the  best  interests  of 
dealer  and  power  company,  it  is  considered  the  perma- 

nent activity  of  central-station  companies  in  the  sale 
of  all  electrical  appliances  (both  lamp-socket  and 
especially  wired)  is  advisable.  At  least  the  successful 
outcome  of  the  proposed  policy  would  depend  largely  at 
first  on  the  redoubled  effort  of  the  central  stations 
which   a  list   sales   policy  would   support. 

Consideration  of  this  important  proposed  change  in 
the  policy  of  sales  by  all  power  companies,  dealers  and 
manufacturers  is  urged  with  the  idea  in  mind  of  gen- 

erally adopting  and  supporting  the  plan. 

Range  Wiring  Data 
While  numerous  surveys  into  the  cost  of  electric 

ranges  indicate  the  initial  selling  price  does  afl'ect  sales 
to  a  degree,  it  has  been  determined  that  this  does  not 
present  the  obstacle  which  is  created  because  of  the  wir- 

ing or  installation  costs  incident  thereto.  Code  require- 
ments, stringent  in  some  respects,  together  with  rules 

put  into  effect  by  local  authorities  have  not  tended  to 
lessen  this  burden.  The  seriousness  of  this  problem 
cannot  be  denied  and  a  solution  is  sought  by  all  inter- 

ested parties.  Table  V  was  prepared  from  figures  fur- 
nished by  companies  in  this  section  as  to  wiring  costs 

for  installing  ranges  in  their  territory. 
It  is  recommended  that  information  on  load  character- 

istics be  gathered  at  as  early  a  date  as  possible  from 
the  reports  as  they  come  out  from  the  Northwest  sec- 

tion survey  and  presented  by  the  incoming  range  com- 
mittee to  the  wiring  committee  of  the  N.E.L.A.  with 

request  that  attempt  be  made  to  obtain  modification  in 
the  present  code  requirements  of  the  National  Board 
of  Fire  Underwriters. 

The  changes  in  the  code  recommended  by  this  com- 
mittee are: 

(1)  Elimination  of  Rule  1602  D  requiring  switch  in  sight  of 
range  (one  externally  operated  switch  and  fused  cut-out  at 
meter  location  being  considered  sufficient). 

(2)  Modification  of  code  to  permit  use  of  three  No.  8  wires  for 
range  circuit  on  ranges  of  a  capacity  to  and  including  9  kw. 

(3)  Elimination  of  Rule  1602  E  so  as  to  permit  protection  of  a 
range  and  water  heater  by  one  set  of  fuses  and  one  switch. 

It  is  further  recommended  that  local  electrical  au- 
thorities be  acquainted  with  the  experiences  of  other 

companies  where  ranges  are  installed  under  less  strin- 
gent regulations  with  entire  satisfaction  and  safety.  It 

is  suggested  some  relief  might  be  had  in  most  of  the 
cities  in  this  section  by  gaining  permission  of  local  au- 

thorities to: 

(1)  Modify  rules  to  permit  knob  and  tube  wiring  for  ranges  in 
all  one  family  dwellings. 

Reports  were  requested  from  numerous  cities  through- 
out the  United  States  as  to  wiring  costs,  method  of  in- 

stallation, nature  of  distribution,  etc.  Information  re- 
ceived from  these  inquiries  is  tabulated  in  Table  VI  to 

assist  in  presenting  this  matter. 

Cost  of  Electricity  for  Operating  Electric  Ranges 
Reports  indicate  that  the  once  all-important  point  of 

discussion,  i.e.,  the  operating  cost  of  an  electric  range, 
while  it  continues  to  be  brought  up,  is  easy  of  explana- 

tion and  does  not  usually  present  an  obstacle  to  the  sale 
of  the  equipment.  The  reason  for  this  is  a  greater 
familiarity  on  the  part  of  the  public  occasioned  by  the 
increased  use  of  electric  ranges. 

Since  the  question  continues  to  be  raised,  it  must 
be  met  with  more  convincing  arguments  than  mere  gen- 

eralities. One  company  in  the  southern  part  of  Cali- 
fornia meets  this  inquiry  with  the  statement  that  the 

average  bill  per  month  for  4.000  consumers  is  $4.59. 
Another  California  company  has  figures  showing  an 
average  monthly  bill  per  range  user  of  $4.17  for  a  large 
number  of  ranges. 

The  committee's  investigation  has  revealed  a  sur- 
prising lack  of  vital  statistics  pertaining  to  the  cost 

of  operating  electric  ranges.  Those  companies  success- 
ful in  the  development  of  this  class  of  business  have  re- 

ported the  records  of  costs  of  operating  the  various 
appliances  connected  to  their  lines  of  the  greatest  as- 

sistance to  the  sales  department.  It  is  strongly  urged 
that  a  more  complete  record  be  kept  and  made  available 
for  the  advancement  of  the  business  in  the  future.  The 
dealer  is  particularly  interested  and  is  relying  on  the 
power  company  to  supply  him  this  data.  A  compilation 
of  data  as  to  cost  of  operation,  together  with  descrip- 

tion of  equipment,  size,  number  in  family,  etc.,  will 
prove  invaluable  and  worth  many  times  the  expense 
and  effort  necessary  to  gather. 

Some  very  salient  facts  on  the  cost  of  operation  of 
electric  ranges  can  be  gleaned  from  Table  I.  Seventeen 
of  the  reporting  companies  have  supplied  information 
as  to  the  average  monthly  kw-hr.  consumption  for 
ranges  on  their  lines.  The  total  number  of  ranges  re- 

ported in  operation  Jan.  1,  1925,  on  the  lines  of  these 
seventeen  companies  is  20,832,  and  the  average  monthly 
kw-hr.  consumption  per  range  for  this  number  is  165. 
At  a  rate  of  3c  per  kw-hr.  this  consumption  in  dollars 
and  cents  is  $4.95.  This  is  conclusive  evidence  of  the 
unquestionable  practicability  of  electric  cookery  from 
the  operating  cost  standpoint  alone  without  considering 
the  many  savings  in  time,  labor,  cleanliness  and  con- venience. 

Demonstrating  and  Servicing  Ranges 
A  range  is  not  sold  when  a  customer  places  his  or 

her  signature  on  the  contract,  nor  yet  when  it  is  de- 
livered to  the  home.  A  real  sale  is  consummated  when 

the  equipment  has  been  connected  and  placed  in  use  with 
entire  satisfaction.  It  should  be  remembered  that  in 
changing  to  an  electric  range  from  the  use  of  one  using 
fuel  the  housewife  is  apt  to  feel  she  is  handling  a  more 
or  less  mysterious  substance  and  her  methods  may  prove 
wasteful  unless  necessary  and  simple  instructions  are 

given. An  efficient  demonstrator  should  appear  in  the  home 
as  soon  as  practicable  after  the  range  is  connected,  to 
familiarize  the  new  user  with  the  essential  points  neces- 

sary to  its  satisfactory  and  economical  operation.  This 
visit  should  be  followed  up  at  intervals  with  telephone 
calls  or  visits  to  show  the  consumer  the  seller's  interest 
in  the  success  of  her  new  appliance. 

As  it  is  natural  to  recommend  the  things  which  are 
giving  satisfaction,  it  will  be  found  that  a  prompt  and 
well  executed  follow-up  by  a  demonstrator  is  desirable 
from  still  another  angle.  A  satisfied  and  enthusiastic 
new  owner  will  interest  her  neighbors  and  friends  more 
readily  than  will  be  the  case  after  the  appliance  has 
been  in  for  some  time  and  is  looked  upon  as  common- 

place. The  demonstrator  can  insure  this  support  in  the 
beginning  and  its  continuance  to  a  degree  by  periodical 
calls  after  the  range  has  been  in  use  for  a  long  time. 

Of  even  greater  importance  than  proper  demonstra- 
tion is  the  matter  of  servicing  and  the  policy  of  provid- 
ing labor  and  repair  parts  for  ranges.  It  is  desirable, 

to  further  popularize  the  appliance,  that  as  little  burden 
as  possible  be  placed  upon  the  consumer  in  the  way  of 
charges  for  labor  and  parts  used.  Prompt  and  efficient 
maintenance  work  is  necessary  to  prevent  an  antagon- 

istic impression  toward  the  equipment  should  it  become 
inoperative. 

A  study  of  this  subject  has  caused  this  committee  to 
arrive  at  the  conclusion  that  the  further  popularization 
of  the  range  demands  a  liberal  policy  of  service  by  the 
central  station  supplying  electricity  therefor,  as  well 
as  full  cooperation  in  this  regard  from  the  dealer  who 
makes  the  sale  and  the  manufacturer  whose  product  is 
sold.  The  practice  generally  used  is  endorsed  and  its 
continuance,  while  the  development  is  in  its  present 
stage,  recommended.  This  policy  of  service  supplies  to 
the  consumer  free  of  charge,  during  the  first  year,  all 
parts  (parts  for  first  year  supplied  under  manufactur- 

er's guarantee)  and  labor  involved  for  ordinary  out- 
ages. After  expiration  of  guarantee  period  labor  con- 
tinues to  be  furnished  without  charge  but  repair  parts 

required  are  charged  at  power  company's  cost  or  cost 
plus  a  small  percentage  for  handling.  Encouragement 
for  the  dealer  is  provided  in  this  manner  also  by  re- 

moving from  him  most  of  the  burden  of  service. 

Commercial  Electric  Cookery 
In  considering  the  subject  of  electric  heavy  duty 

cooking  and  baking  equipment,  manufacturer,  jobber, 
central  station  and  dealer  were  found  to  be  interested 
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parties  to  the  development  of  this  business.  A  study 
of  the  matter  from  the  angle  of  any  of  these  agents 
brings  forth  many  interesting  facts  and  figures.  One 
fact  outstanding  is  that  heavy  duty  equipment,  similar 
to  most  other  large  power  consuming  devices,  depends 
upon  the  central  station  primarily  for  the  activity  which 
causes  the  desired  movements  from  the  manufacturer 
to  the  consumer.  If  such  sales  have  not  been  progress- 

ing as  energetically  as  might  be  hoped  then  it  remains 
necessary  to  show  that  this  class  of  load  is  desirable  for 
the  power  company.  It  is  presumed,  of  course,  that  the 
central-station  company's  activities  will  not  cover  the 
actual  merchandising  of  this  equipment  but  will  assist 
in  its  promotion  through  dealers  and  other  retail  out- 

lets. The  margin  of  profit  is  relatively  small  and  dealer 
could  not  afford  to  handle  the  business  unless  fully 
protected. 

TABLE  VII — Heavy  duty  ranges  reported  in  use  on  lines  of  companies 
in  this  section. 

Average 

monthly  Average 
Connected Connected  Percent- 

-  bw-hr. monthly 

Central  station Jan.  1, Jan.   1, age  of 

con- 

revenue 
1925 1924 increase sumptionper  range 

per  range 
Cal.  Ore.  Pwr.  Co   

17 

11 54.5 
3,833 «50.60 Great  Western  Pwr.  Co. 

11 

5 
120.0 

2,600 52.00 
Pacific  Gas  and  Elec.  Co. 3 3 0 1,833 31.10 San  Diego  Consol.  Gas  & 1 1 0 

3,500 
90.00 

Elec.  Co   
San  Joaquin  Lt.  &  Pwr. 

Corp   4 4 0 
8,000 

123.75 
Southern  Cal  Edison  Co. No  record No  record 
Turlock  Irrig.  district .  . 2 1,700 18.00 

The  industrial  application  of  electrical  energy  repre- 
sents a  very  great  field  and  in  this  classification  few 

applications  are  so  profitable  and  attractive  as  the 
heavy  duty  cooking  and  baking  load.  It  has  been  esti- 

mated that  if  all  fuel  equipment  in  use  in  the  United 
States  were  to  be  replaced  by  electric  heavy  duty  equip- 

ment, the  central  stations  would  be  called  upon  to  fur- 
nish approximately  12,500,000  kw-hr.  additional  per  day. 

On  the  other  hand,  if  15  per  cent  of  all  fuel  installa- 
tions were  converted  to  electric,  within  five  years  the 

sales  would  be  increased  about  2,000,000  kw-hr.  per  day. 
Table  VII  shows  the  little  progress  made  in  this 
direction. 

The  field  for  the  use  of  heavy  duty  electric  equipment 
includes  bakeries,  hotels,  restaurants,  cafeterias,  lunch 
rooms,  tea  rooms,  hospitals,  schools,  clubs,  ships,  Y.M. 

C.A.'s,  Y.W.C.A.'s,  apartment  hotels,  industrial  plants, 
penal  institutions,  U.  S.  government  ports,  etc.  With 
the  exception^  of  new  installations,  these  various  pros- 

pects have  equipment  which  will  be  partly  or  entirely 
replaced  in  the  next  several  years. 

Of  all  heavy  duty  equipment  the  bake  oven,  being  the 
oldest,  is  perhaps  best  known  and  most  generally  used. 
While  it  is  known  there  are  considerably  more  heavy 
duty  ranges  in  use  than  those  reported  in  Table  VII, 
several  ranges  are  used  in  Yosemite  Valley  and  by  com- 

mercial companies  generating  their  own  electricity,  a 
considerably  larger  number  of  bake  ovens  are  to  be 
found. 

An  interesting  report  covering  a  survey  of  fifty  in- 
stallations of  various  units  of  equipment  ranging  from 

a  3-kw.  griddle  to  an  80-kw.  bake  oven  showed  the 
followdng  facts: 

Merchandise  sales  price  of  equipment   $85,320 

Jobbers'  profit       8,532 
Merchandise  profit     12,789 
Electric     contractor     received     for     material     and 

labor     14,580 
Connected    load   of    equipment    1,854  kw. 
Average   load  demand    863  kw. 
Cost  to  central  station  for  line  service,  transformers 

and  meters    14,650 
Annual  income  to  central  station  for  current  con- 

sumed   42,000 
A  check  of  installations  showed  that  equipment  operated  at  a  70 

per  cent  off-peak  load. 

The  bake  oven  load  operates  8  hours  per  day  on  an 
average  and  often  operates  16  to  18  hours  in  each  24. 
The  off-peak  characteristics  of  this  load  are  manifest, 
especially  in  the  case  of  a  combined  cooking  and  baking 
load  on  a  rate  where  regulated  demand  tends  to  reduce 
the  consumer's  bill.  Ranges,  broilers,  griddles,  waffle 
irons,  egg  broilers,  steam  tables,  coffee  urns  and  various 

special  devices  are  often  found  in  a  combined  installa- 
tion with  bake  ovens.  Actual  surveys  have  developed 

that  the  power  factor  is  often  as  high  as  70  per  cent 
and  that  the  operating  demand  averages  from  50  to  70 
per  cent  of  the  connected  load. 

Dealers  almost  generally  state  the  margin  of  profit 
on  most  lines  of  heavy  duty  equipment  is  far  too  little 
and  that  the  price  at  which  it  is  being  retailed  is  out  of 
line  when  compared  with  fuel-consuming  equipment 
designed  for  the  same  purpose. 

Testimonials  from  users  agree  that  the  electric  equip- 
ment is  superior  for  the  following  reasons:  cleanliness; 

produces  uniformly  better  products;  affords  improved 
working  conditions;  requires  less  attendance;  requires 
less  floor  space;  results  in  less  shrinkage  of  food;  means 
less  spoilage  and  far  more  convenience. 

The  Growing  Importance  of  Electric  Air Heating 

Report    of    Electric  Air    Heating    Committee, 
Electric  Cooking  and  Heating  Bureau, 

Commercial  Section* 
THE  use  of  electricity  for  the  heating  of  air  is  being 

rapidly  extended.  A  check  of  the  sales  of  electric 
heater  manufacturers  reveals  this  fact.  Salesman- 
ship alone  is  not  responsible.  If  there  were  no  merit  to 

this  method  of  heating,  sales  would  decline  as  knowl- 
edge of  its  defects  became  known. 

The  heating  of  air  by  this  means  is  of  growing  im- 
portance, let  us  consider  its  advantages  from  the  stand- 

points of  both  users  and  the  central  stations.  To  be 
successful,  it  must  prove  a  source  of  real  benefit  to  the 
user  and  of  ultimate  profit  to  the  companies  supply- 

ing the  necessary  energy.  Much  information  is  already 
available  on  this  subject.  That  there  are  hundreds  of 
users  of  this  form  of  electric  service  who  are  thoroughly 
pleased  with  it,  and  that  certain  power  companies  have 
proved  the  load  to  be  desirable  cannot  be  denied  by 
anyone  that  is  fully  informed. 

Local  conditions,  including  climate,  prevailing  tem- 
peratures, generating  and  distributing  costs,  habits  of 

the  users,  etc.,  have  a  broad  influence  on  the  growth 
of  the  business. 

The  colder  winter  climate  of  the  Middle  West  and 
Eastern  states  is  less  favorable  to  the  use  of  electric 
heat  than  the  milder  climate  of  the  Southern  and  Pa- 

cific Coast  states.  Sections  enjoying  low  steam  gen- 
erating costs  or  favorable  water  power  developments 

where  costs  of  generation,  transmission,  and  distribu- 
tion of  current  are  not  excessive  are  in  better  position 

to  benefit  from  the  service  than  those  less  fortunately 
situated.  It  is  not  strange,  therefore,  that  electric  air 
heating  has  had  its  inception  and  enjoyed  its  most 
rapid  expansion  on  the  Pacific  Coast.  It  has  been  proved 
in  a  number  of  instances  that  its  profitable  use  is  not 
limited  to  that  section  of  the  country. 
Any  well  constructed  building  can  be  comfortably 

heated  with  electricity  regardless  of  its  location  or  the 
prevailing  temperatures.  Decision  regarding  its  use 
must  be  based  on  a  comparison  between  its  relative  ad- 

vantages and  cost  on  one  side  and  cost  of  fuel  on  the 
other.  There  are  electric  service  customers  in  every 
community  who  are  able  and  anxious  to  use  electric 
heat  even  where  the  cost  has  been  found  to  be  very 
much  higher  than  fuel. 

*  E.  C.  Bragg,  chairman,  Vallejo  Electric  Light  &  Power  Company  ; 
P.  P.  Pine,  vice-chairman,  San  Diego  Consolidated  Gas  &  Electric 
Company  ;  J.  W.  Wrenn,  secretary.  Great  Western  Power  Company ; 
O.  R.  Doerr,  chairman,  range  committee.  Great  Western  Power 
Company ;  W.  W.  Hicks,  chairman.  Metered  Water  Heating  Com- 

mittee :  E.  A.  Wilcox,  chairman.  Air  Heating  Equipment  Manu- 
facturers' Agent ;  H.  V.  Mooney,  secretary.  Electric  Air  Heating 

Committee ;  G.  T.  Bigelow,  Southern  Sierras  Power  Company  ;  Paul 
White,  Pacific  Gas  and  Electric  Company ;  H.  A.  Cram,  Landers 
Frary  &  Clark  ;  B.  Y.  Gibson,  Walker  &  Pratt  Manufacturing  Com- 

pany :  P.  H.  Booth,  Edison  Electric  Appliance  Company ;  J.  H. 
Jamison,  Westinghouse  Electric  &  Manufacturing  Company ;  J.  T. 
Deppe,  Pacific  States  Electric  Company ;  Frank  Cronan,  Western 
States  Gas  &  Electric  Company ;  J.  M.  Morris,  Westinghouse  Elec- 

tric &  Manufacturing  Company ;  E.  E.  Tompkins,  Pacific  States 
Electric  Company ;  M.  F.  Wales,  Coast  Counties  Gas  &  Electric 
Company ;  J.  C.  Bortle,  Scheeline  Manufacturing  Company ;  J.  C. 
Douglas.  Edison  Electric  Appliance  Company ;  O.  S.  Clifford, 
Truckee  River  Power  Company  ;  M.  S.  Henoch,  Westinghouse  Elec- 

tric &  Manufacturing  Company ;  H.  C.  Eice,  Southern  California 
Edison  Company  ;  H.  H.  Courtright,  Valley  Electric  Supply  Company. 
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With  these  facts  in  view,  the  following  paper  was 
prepared  to  show: 

1.  The   advantages  of  electric  heat  to  the  user. 

2.  A  method  of  estimating  the  size  of  heaters  required  for   dif- 
erent    types    of    buildings. 

3.  A  method   of   calculating   energy    consumption. 
4.  Some  actual  data  on  energy  uses  in  existing  installations. 

Advantages  of  Electric  Heat 
Some  of  the  features  of  this  form  of  heating  which 

carry  a  strong  appeal  to  the  user  may  be  outlined  as 
follows : 

Healthfulness:  It  does  not  vitiate  the  atmosphere 
either  by  burning  up  the  oxygen  in  the  air  or  by  throw- 

ing off  poisonous  fumes. 
Cleanliness:  No  smoke,  soot,  grease,  dirt,  moisture 

or  disagreeable  odors  are  given  off  because  no  com- 
bustion takes  place. 

Convenience:  No  fuel  or  ashes  have  to  be  stored  or 
handled.  No  fires  have  to  be  lighted  or  otherwise 
tended.  Temperature  may  be  controlled  manually  or 
automatically.  Heaters  may  be  moved  from  place  to 
place  or  permanently  mounted  where  they  render  the 
best  service.  Heat  is  instantly  available  without  the 
delay  commonly  experienced  with  steam,  hot  water  and 
other  heating  systems.  Only  such  portions  of  the 
building  that  are  occupied  need  be  heated. 

Safety:  When  heaters  have  been  designed  to  pass 
the  inspection  of  the  National  Board  of  Fire  Under- 

writers and  have  been  installed  properly  there  is  no 
danger  of  fires,  explosions  or  poisonous  fumes. 

The  following  are  a  few  of  the  types  of  installations 
which  are  proving  successful: 

All  Electric  Homes:  Due  to  the  cost  and  difficulty  of 
obtaining  competent  servants,  many  families  in  modest 
circumstances  make  their  homes  of  from  five  to  eight 
rooms  all  electric,  including  lighting,  cooking,  water- 
heating,  air-heating  and  appliances.  In  such  cases  the 
housewife  can  readily  do  the  daily  tasks  herself  with- 

out great  exertion.  The  total  yearly  cost  for  such  elec- 
trically equipped  homes  averages  from  $175  to  $325 

per  year  where  the  temperature  does  not  go  below  20 
deg.  F.  and  electricity  is  available  at  an  average  rate 
not  exceeding  2%c  per  kw-hr.  This  amount  is  well 
within  the  range  of  a  large  class  of  people,  when  the 
saving  in  other  ways  is  taken  into  consideration. 

All  Electric  Apartments:  Apartment  house  owners 
have  come  to  realize  the  advantage  of  electric  heating 
which  eliminates  the  services  of  a  janitor  and  the  nec- 

essity of  operating  a  central  heating  system  continually 
for  the  convenience  of  a  few  tenants  who  might  require 
almost  constant  heat.  Electric  heat  is  available  to  each 
tenant  at  any  hour  that  they  might  require  it,  with  the 
advantage  of  just  paying  for  the  amount  which  they 
need.  Energy  for  these  apartments  is  usually  pur- 

chased on  a  master  meter  and  resold  to  the  tenant  on 

a  sub-meter.  In  this  way  a  low  average  rate  is  earned. 
Some  apartment  house  owners  sell  for  a  lower  rate 
than  that  which  they  pay  but  are  justified  in  doing  so 
inasmuch  as  all  attendant  and  repair  charges  are 
eliminated. 

Hotels:  A  number  of  hotels  have  been  equipped  elec- 
trically with  the  result  that  they  are  giving  entire 

satisfaction  where  a  sufficient  capacity  of  the  proper 
kind  of  heaters  has  been  installed  to  take  care  of  the 
radiation  losses  of  the  building.  It  is  usual  in  making 
an  installation  in  a  hotel  to  install  the  distribution 
panel  controlling  each  heater  in  the  office  so  that  the 
clerk  in  charge  can  turn  on  the  heater  as  soon  as  the 
room  has  been  let.  The  heater  is  then  operating  by  the 
time  the  occupant  arrives  in  the  room.  The  switch 
can  also  be  pulled  when  the  key  is  returned  to  the  desk 
if  so  desired. 

Schools:  Safety  and  automatic  temperature  control 
are  very  important  factors  in  school  work.  Schools  are 
heated  but  a  few  hours  per  day  and  five  days  per  week, 
with  many  holidays  and  vacation  periods  resulting  in 
low  operating  costs  as  janitors  are  not  required  for 
the  operation  of  electric  heating  systems.  Oftentimes 
members  of  the  staff  wish  to  spend  extra  time  after 
school  hours  and  holidays.  In  these  cases  they  can 
heat  the  individual  room  which  they  are  occupying 
without  the  necessity  of  operating  the  entire  plant. 
The  initial  cost  of  electric  heating  systems  in  this  type 
of  building  is  usually  much  lower  than  that  of  other 
heating  .systems.  This  is  an  added  feature  as  money 
for  school  buildings  is  not  readily  available.  In  one 
instance  the  saving  in  the  installation  alone  was  suffi- 

cient to  pay  the  cost  of  electrical  energy  for  a  period 
of  10  years,  not  taking  into  consideration  interest  on 
investment,  cost  of  fuel,  janitor  service  and  deprecia- 

tion of  plant. 
Churches:  Buildings  of  this  description  require  heat 

but  a  few  hours  per  month  with  the  result  that  they 
must  have  a  system  which  will  quickly  heat  the  whole 
or  any  portion  of  the  building.  The  low  cost  and  flexi- 

bility of  electric  heating  systems  are  particularly 
adapted  to  this  class  of  building. 

Offices:  Employers  are  recognizing  the  advantage 
of  supplying  proper  heating  systems  to  their  em- 

ployees. Electric  heating  systems  can  be  regulated 
uniformly  to  the  temperature  where  employees  work  to 
the  highest  efficiency.  Pure  air  with  uniform  heat  and 
proper  ventilation  without  drafts  will  increase  office 
efficiency  from  10  to  25  per  cent.     • 

Calculation  of  Heat  Capacities 

In  making  calculations  as  to  the  size  of  heaters  re- 
quired to  create  and  maintain  proper  temperatures,  the 

following  must   be   considered: 

1.  Area    of    exposed    glass. 
2.  Area,   construction  and  exposure  of  outside  walls. 

3.  Area,    construction    of    inside    walls    and    temperature    of    ad- 
joining rooms. 

4.  Area,   construction   of   floor   and  conditions   under   floor. 
5.  Area,  construction  of  ceiling  and  whether  attic  or  floor  above. 
6.  Volume  of  air  in  room  and  number  air  changes  required  per 

hour. 

7.  A  study  of  air  leakage  should  be  made  as  this  increases  the 
number  of   air  changes. 

High  temperature  radiant  reflector  type  heaters 
primarily  are  adapted  to  heating  limited  areas  rather 
than  for  uniformly  raising  the  room  temperature  and 
as  the  calculations  for  that  type  of  heating  are  entirely 
different  from  those  involved  in  heating  by  convection 
air  currents.  The  following  discussion  is  limited  to  the 
subject  of  convection  air  heating  only. 

As  the  majority  of  electric  heaters  are  rated  in  watts 
all  radiation  losses  will  be  given  in  watts  rather  than  in 
B.t.u.     One  watt-hour  is  equivalent  to  3.412  B.t.u. 

Table  I  computed  from  reliable  sources  gives  the 
watts  lost  by  radiation  per  sq.  ft.  of  surface  of  different 
building  materials  for  each  10  deg.  F.  difference  in  tem- 

perature between  that  of  the  room  to  be  heated  and  the 
surrounding  air. 

To  calculate  the  volume  of  air,  multiply  the  cubical 
contents  of  the  room  by  the  number  of  air  changes  re- 

quired per  hour. 
In  residences  it  is  customary  to  calculate  one  change 

of  air  per  hour  but  where  there  are  many  leaks  around 
doors  and  windows  this  should  be  increased  to  two. 

In  schools,  churches,  theaters,  halls,  shops,  etc.,  the 
law  requires  30  cu.  ft.  of  fresh  air  per  minute  per 
person,  but  as  each  occupant  of  the  room  gives  off  a 
certain  amount  of  heat,  it  is  only  necessary  to  figure 
on  the  heating  of  from  two  to  four  changes  per  hour 
according  to   the  number  occupying  the  room. 
Where  sides  of  buildings  are  exposed  to  winds  10 

to  25  per  cent  should  be  added  to  the  radiation  losses 
of  the  surfaces  exposed.  Sides  exposed  to  winds  are 
no  colder  than  those  not  exposed  but  due  to  wind  pres- 

sure the  air  leakage  is  greater  thus  increasing  the  air 
changes. 
When  buildings  are  only  heated  intermittently  with 

long  intervals  of  non-heating,  capacity  of  heaters 
should  be  increased  at  least  10  per  cent.  Never  install 
under-capacity  heaters  as  over-capacity  heaters  will 
ensure  greater  economy  and  more  satisfactory  service. 

The  following  example  indicates  the  method  of  de- 
termining the  size  of  heaters  for  different  types  of buildings : 

Method  Used 
Living  room  14  x  30  ft.  with  9  ft.  ceiling,  having  two 

outside  walls,  20  ft.  wall  exposed  to  winds.  Glass  area 
75  sq.  ft.  Frame  construction,  plastered  inside,  boarded 
and  plastered  outside.  Double  wood  floor,  plastered 
ceiling,  no  floor  above.  One  air  change  per  hour.  Dif- 

ference between  outside  and  required  room  temperature 
30  deg.  F. 

Refer  to  Table  I  under  30  deg.  F.  temperature  dif- 
ference in  order  to  determine  the  watts  lost  per  sq.  ft. 

for  each  particular  surface. 

The  following  gives  the  method  of  making  calcula- tions: 



June  1,  1925] Journal    of    Electricity 
405 

Glass    area   X  watts  lost  per  sq.  ft.  = 
Outside  wall  (less  glass  area)   X  watts  lost  per  sq.  ft.  ̂  
Inside    wall    area   X  watts  lost  per  sq.  ft.  = 
Floor    area.   X  watts  lost  per  sq.  ft.  = 
Ceiling  area   X  watts  lost  per  sq.  ft.  = 
Volume  room   X    air  changes  per  hour  X   watts  required 

per   cu.   ft   _   _   „   „.= 
Allowance    for    exposed    areas   = 

Total  watts  required.. 

Surface 
Glass      

Example  1 

Area  sq.  ft. 
75 

Outside    wall   _..(14  -r-  20)    X  9 — 75 
Inside     wall...-   (14  H-  20)    X  9 
Floor      (14   X  20) 
Ceiling   (14   X  20) 
Air     (14   X  20     X  9   X    : 
Exposed    area   (20   X  9)    X  .25  X   3.9 

Watts 
Lost 

Per  sq.  ft, 

X   9 
X 
X 
X 
X 
X 

3.9 1.2 
.75 

3 
.162 

Total 

Watts Lost 

675 
900.9 

367.2 
210 840 

408.24 
175.5 

office  buildings  only 
are  taken  into  con- 
.s  it  is  customary  to 

Total  watts  required   3,576.84 

It  will  be  noted  that  the  watts  required  in  this  room 
.are  1.42  per  cu.  ft. 

In  making  the  calculations  for  residence  heating  each 
room  should  be  figured  separately.  However  for  quick 
estimating  it  is  safe  to  figure  .5  watts  capacity  for 
•each  10  deg.  F.  difference  in  temperature  between  room 
and  outside  air.  This  rule  does  not  hold  true,  however, 
under  abnormal  conditions  or  where  the  volume  is  less 
than  1,000  or  greater  than  5,000  cu.  ft.  As  the  volume 
increases  the  watts  required  per  cu.  ft.  will  become  less. 
This  is  due  to  the  radiating  surface  not  being  increased 
in  direct  proportion  to  the  volume. 

Applying  this  rule  to  a  normal  room  (14  x  14x9  ft.) 
-with  a  temperature  difference  of  40  deg.  F.  it  would  re- 
•quire  2  watts  per  cu.  ft.  or  a  total  of  3,528  watts. 

Example  2 
Office  Building:  40  x  60  ft.  four  stories  high,  12  ft. 

Ihigh  between  floors,  four  outside  walls,  construction  12 
in.  concrete.  Glass  area  4,000  sq.  ft.,  first  floor  wood  on 
concrete,  composition  roof  with  plastered  ceiling,  two 
air  changes  required  per  hour,  temperature  difference 

"between  outside  and  inside  room  temperature  40  deg.  F. 
Note:  In  calculating  the  heat  required  for 

the  first  story  floor  and  upper  story  ceiling 
:sideration.  AH  partitions  are  also  neglected  j 
heat  the  entire  building  at  one  time. 

Refer  to  Table  I  in  order  to  get  the  radiation  losses  for  40  deg.  F. 
rtemperature  difference. 

Surface  -  Area 
Glass    -..-       4,000 
Outside  wall   (less  glass)       5,600 

"First   story   floor.         2.400 Upper  story  ceiling.       2,400 
.Air   -   115,200  X  2 

Total   watts   required   _   -   135,846 

In  order  to  determine  the  capacity  of  the  heaters 
■required  for  the  second  and  third  floors,  subtract  the 
radiation  losses  of  the  first  story  floor  and  the  fourth 
story  ceiling  from  the  total  and  then  divide  by  the 
number  of  floors,  as  follows: 

Total  capacity  of  heaters  in  watts   _   —    135,846 
Xess  radiation  loss  first  story  floor       3,840 
Radiation  loss  fourth  story  ceiling       9,600  13,440 

Capacity  to  be  divided  equally  between  four  floors..   -...  =  122,406 
Capacity    of    heaters    required    for    second    and    third 

floors        30,601.5  watts 
Capacity  of  heaters  required  for  first  floor   34,441.5  watts 
■Capacity  of  heaters  required  for  fourth  floor   40,201.5  watts 

The  size  of  heater  for  each  office  can  then  be  pro- 
portioned according  to  the  size  of  office.  Allowance 

should  be  made  for  extra  radiation  losses  in  corner 
•  oifices.  It  is  always  good  practice  to  check  a  few  offices 
separately,  but  in  so  doing  all  partitions  can  be 
neglected. 

It  is  often  necessary  to  compare  electric  heater  sizes 
with  those  of  steam  or  hot  water  radiators  for  the  same 

building  and  while  it  is  a  known  fact  that  radiators 
vary  according  to  construction,  surface  of  heater  and 
pressure  the  following  will  give  a  fair  average: 

1  sq.  ft.  of  steam  radiation  at     4  lb.  pressure     =  70  watts 

1  sq.  ft.  of  steam  radiation  at  10  lb.  pressure   =  80  watts 

.1  sq.  ft.  of  hot  water  radiation  at  180  deg.  F.   =  45  watts 

Watts Total 
LiOst  per 

Watts 

sq.  ft. 
Lost 

X 12 = 
48,000 X 4.4 = 24,640 

X 1.6 ^ 
3,840 X 

4.0 

^ 
9,600 X 

.216 
= 

49,766 

Method  of  Calculating  Energy  Consumption 
The  records  of  the  nearest  weather  bureau  will  give 

the  hourly  temperature  for  the  year.  For  rough  calcu- 
lations the  mean  monthly  temperatures  during  each  of 

the  heating  months  as  averages  over  several  years,  may 
be  taken.  To  estimate  the  consumption  for  any  month, 
subtract  this  mean  temperature  from  the  desired  tem- 

perature and  divide  by  the  maximum  temperature  rise 
figured  for  the  heater.  Multiply  the  heater  size  by  this 
factor  and  by  the  number  of  hours  required  to  heat. 

As  an  example,  an  installation  is  figured  to  give  40 
deg.  F.  temperature  rise  (30  deg.  F.  to  70  deg.  F.)  and 
the  mean  temperature  for  a  given  month  is  found  to  be 

TABLE  I 

Nature  of  Surface 
Watts  lost  per  sq.  ft.  of  surface  for  varying  tem- 

perature difference  expressed  in  degrees  F. 
10  20  30  40  50  60  70 

deg.      deg.      deg.     deg.     deg.      deg.     deg. 

Single  glass      3.0 
Double  glass      1.7 
Single  skylight     3.5 
Double  skylight      1.8 
8-in.  Brick  wall      1.3 

12-in.  Brick  wall   9 
24-in.  Brick  wall   6 
8-in.  Concrete  wall      1.6 

12-in.  Concrete  wall      1.1 
24-in.  Concrete  wall   7 
4-in.  Hollow  tile,  plaster 
both  sides      1.5 

8-in.  Hollow  tile,  plaster 
both  sides      1.2 

12-in.  Hollow  tile,  plaster 
both  sides      1.0 

Frame  wall,  plaster  outside  1 .  3 
Frame  wall,  double  board 

outside      1.0 
Partition,  Lath  and  plaster 

one  side      1.2 
Partition,  Lath  and  plaster 

both  sides     2,0 
Partition.  1-in.  wood      1.8 
Partition,  2-in.  wood      1.2 
Wooden  floor,  double  board      .  25 
Concrete  floor   9 
Wooden  floor  on  concrete  .      .  4 
Dirt  floor   6 
Plaster    ceiling,    no    floor 

above      1.0 
Plaster  ceiling,  floor  above     .  75 
Wooden  ceiling,   composi- tion roof   9 
Watts    per   cu.   ft.   of  air 

required  to  heat  air   054 

6.0 

9.0 

12.0 15.0 18.0 21.0 
.^,4 

5.1 6.8 8.5 10.2 11.9 

7.0 10.5 14.0 17.5 21.0 24.5 
3.6 

5.4 

7.2 

9.0 

10.8 12.6 2.5 

3.9 

5.2 6.5 

7.8 

9.1 
1.8 

2.7 

3.6 4.5 5.4 

6.3 

1    2 1.8 2.4 

3.0 

3.6 

4.2 

3.2 

4.8 6.4 

8.0 9.6 11.2 
2.2 3.3 

4.4 

5.5 6.6 

7.7 

1.4 2.1 2.8 3.5 

4.2 

4.9 

3.0 4.5 6.0 7.5 9.0 10.5 

2.4 

3.6 

4.8 

6.0 7.2 

8.4 
2.0 3.0 

4.0 

5.0 6.0 7.0 
2.6 3.9 5.2 6.5 7.8 9.1 

2.0 3.0 

4.0 

5.0 6.0 7.0 

2.4 3.6 

4.8 

6.0 

7.2 8.4 

4.0 

6.0 

8.0 10.0 

12.0 

14.0 

3,6 

5.4 

7.2 

9.0 10.8 12.6 
2.4 3.6 4.8 6.0 7.2 

8.4 

.5 

.75 1.0 1.25 l.S 
1.75 

l.X 2.7 

3.6 

4.5 

5.4 

6.3 
.8 

1.2 1.6 

2.0 2.4 2.8 
1.2 1.8 2.4 3.0 3.6 

4.2 
2.0 3.0 4.0 

5.0 

6.0 

7.0 

1.5 

2. 25 
3.0 3.75 4.5 5. 25 

1.8 

2.7 

3.6 4.5 5.4 

6.3 

.108 
.162 

.21« 
i     .27 .324     .378 

50  deg.  F.  The  average  temperature  rise  is  then  20  deg. 
F.  (70  deg.  F — 50  deg.  F.).  If  a  5-kw.  heater  adequate 
to  give  a  40  deg.  F.  temperature  rise  was  installed  in 
a  room  and  the  room  was  heated  daily  for  8  hours  per 
day  25  days  per  month,  the  consumption  would  be: 

20 

5   (Kw.)    X  —  (factor)    X   8   (hrs.)    X   25   (days) 40 500  kw-hr. 

The  result,  however,  obtained  in  this  manner  would 
be  high  as  the  mean  temperature  taken  above  is  the 
mean  for  the  24-hr.  period  and  the  mean  for  the  heat- 

ing period  would  be  higher  as  it  is  warmer  during  the 
heating  hours  than  the  average  for  both  day  and  night. 
Allowance  must  also  be  made  for  heat  derived  from 
the  sun,  which  is  of  great  importance. 

It  is  impossible  to  make  an  accurate  calculation  of 
the  monthly  consumption  of  any  particular  building 
due  to  the  variation  in  construction,  temperature  and 
heating  requirements,  but  from  a  close  observation  of 
several  installations  in  the  San  Francisco  Bay  section, 
which  have  been  installed  for  some  time  and  on  which 
very  accurate  data  have  been  compiled,  it  has  been 
found  that  the  following  are  very  fair  averages: 

In  each  of  the  following  installations  heaters  of  suf- 
ficient capacity  to  maintain  a  temperature  difference 

of  30  deg.  F.  between  outside  and  inside  room  tem- 
perature were  installed. 

Residences:  Consumption  per  month  for  six  winter 
months  where  a  uniform  temperature  was  maintained, 
average  20  to  25  kw-hr.  per  kw.  of  heater  capacity  in- stalled. 

Offices:  Consumption  per  month  for  six  winter  months 
heating  eight  hours  per  day,  26  days  per  month,  av- 

erage 50  to  60  kw-hr.  per  kw.  of  heater  capacity  in- 
stalled. 

Schools:  Consumption  per  month  for  six  winter 
months  heating  five  hours  per  day,  21  days  per  month, 
average  35  to  40  kw-hr.  per  kw.  of  heater  capacity  in- stalled. 
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TABLE  II— Homes 
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Los 
Gatos 

6  rooms 

kw. installed 

Range    7 
Water  heater    .S 
Air  heaters    21 
Lights  and  appliances    2 

kw-hr. 
consumed 

Jan.     1925    1.540 
Feb.    1925    1,420 
Mar.   1924    .  1,490 
Apr.    1924    1,000 
May    1924    560 
June   1924           340 
July    1924           180 
Aug.    1924    590 
Sept.  1924           500 
Oct.     1924           460 
Nov.   1924           660 
Dec.    1924           870 

Total        9,620 
Estimated  consumption  -for  cooking, 

water  heating  and  lighting        5,520 

Air  heating  only       4.100 
Average  per  month           342 

San San San San 

San 

San San 

Fraicisco Francisco Mateo Francisco Belvedere Francisco Francisco Francisco 

6  rooms 6  rooms 7  rooms 7  rooms 7  rooms 8  rooms 8  rooms 
8  rooms 

kw. kw. kw. kw. kw. kw. kw. kw. 
installed installed installed installed installed installed installed 

installed 

7 8 8 7 8 

12.5 

7 7 
S 5 5 5 5 5 5 5 

18.5 18 26.2 19.2 24 34 

28 

30 
2 2 2.5 2.5 3 3 

2.5 

3 

kw-hr. kw-hr. kw-hr. kw-hr. kw-hr. 
kw-hr. 

kw-hr. 
kw-hr. 

consumed consumed consumed consumed consumed consumed 
consumed consumed 

1,860 
1,306 

2,756 
1,640 1,855 

2,560 3,946 2,688 1,196 

958 
2,430 

1,290 1,771 1,504 2,502 1,952 

930 
900 

1,681 

920 

1,517 

1,184 

1.018 
1,920 

1.142 1,100 1,769 1,110 

864 
1.664 

1,167 

1,664 

847 1,118 

1,317 

910 

872 1,152 
892 

1,216 885 

563 
1,207 

910 

630 960 936 

1,184 
898 

187 

903 822 600 832 458 736 
735 686 739 420 660 

704 

77 399 493 

955 951 470 

708 768 

385 

640 

814 730 974 

780 

449 864 760 800 
858 

1,097 1,771 

915 779 
1,216 

1,242 

992 

1,038 1,353 1,523 1,205 1,424 
1,246 

1,716 

1,312 11,696 10,9:>3 18,021 11,392 12,129 
14,554 

15,099 
15,503 

5,.S20 5,520 8,400 5,400 6.000 8,400 8.400 
8,400 

6,176 

5,433 9,621 
5,992 

6,129 
6,154 6,699 7,103 

515 

453 802 499 511 

513 558 592 

Do  not  attempt  to  compare  the  operating  cost  of 
electric  heating  systems  with  those  of  other  heating 
systems  by  means  of  the  B.t.u.  given  off  by  combustion 
of  other  fuels,  as  it  is  an  unfair  comparison  due  to  the 
fact  that  the  efficiency  of  other  systems  can  only  be 
estimated  and  are  usually  compared  under  ideal  con- 

ditions which  do  not  prove  correct  under  actual  tests 
over  long  operating  periods,  furthermore  this  efficiency 
decreases  as  plants  are  operated  at  less  than  full  load. 
The  only  proper  comparisons  are  derived  from  the  re- 

sults of  satisfactory  installations. 
In  determining  the  actual  annual  cost  of  any  heating 

system  the  following  must  be  taken  into  consideration: 
1.  Interest  on  initial  investment. 

2.  Insurance  on  plant. 
3.  Depreciation  of  plant. 
4.  Labor  required  to  operate  plant. 
5.  Repairs  necessary  to  keep  plant  operating. 
6.  Cost  of  fire  proof  room  and  necessary  flues. 
7.  Actual  cost  of  fuel. 

The  flexibility  of  electric  heating  systems  which  per- 
mit of  the  heating  of  any  particular  room  without  the 

necessity  of  operating  the  entire  system,  also  the  ease 
with  which  the  heat  can  be  regulated,  must  be  given 
careful  consideration. 

Some  Actual  Data  on  Energy  Uses  in  Existing 
Installations 

Tables  II  to  VI  present  the  kw-hr.  consumption  of 
a  nurnber  of  homes,  apartments,  offices,  and  banks  using 
electricity  exclusively  for  cooking,  water  heating,  air 
heating,  lighting  and  appliances. 

Insulation:  Careful  consideration  should  be  given  to 
proper  insulation  of  floors,  ceilings  and  walls  of  build- 

ings, also  to  air  leakage  around  windows,  doors,  etc. 
Improper  insulation  and  drafty  rooms  will  increase  the 
operating  cost  of  any  heating  system  from  25  to  50  per 
cent.  The  cost  of  properly  insulating  a  building  com- 

pared to  the  initial  cost  is  so  small  that  it  is  usually 
absorbed  by  the  difference  of  the  heating  bills  in  the 
first  year  of  operation. 

Exposed  Glass:  It  has  been  found  from  actual  instal- 
lations which  have  large  glass  areas  that  when  such 

areas  are  on  the  sunny  side  of  the  building  that  they 
aid  in  the  heating  of  the  building  rather  than  add  to 
the  operating  cost.  The  radiation  losses  are  however 
greater  on  dull  days  but  these  losses  are  more  than 
compensated  for  when  the  sun  is  shining.  In  figuring 
buildings  of  this  type  be  sure  to  note  position  of building. 

Ventilation:  Although  it  appears  to  be  the  general 
custom  to  ventilate  rooms  from  the  ceiling  or  by  open- 

ing windows,  it  is  the  most  costly  and  unsatisfactory 
means  of  properly  ventilating.  Hot  air  being  lighter than  cold  air  rises  and  is  carried  to  the  outside  atmos- 

phere while  foul  air  is  heavier  than  fresh  air  and  falls 
to  floor  level.  It  is  not  always  a  simple  matter  to  ven- 

tilate rooms  from  the  floor  without  mechanical  mefn- 
The  cost  h-wever  is  much  less  by  using  the  elect'-' - 

energy  to  drive  an  exhaust  fan  for  this  purpose  than 
to  use  hot  air  to  create  the  draft. 

Location  of  Heaters:  Heaters  should  be  placed  in 
such  a  manner  as  to  cause  air  currents  to  move  away 
from  windows  rather  than  toward  them.  Very  satis- 

factory results  are  obtained  by  locating  heaters  below 
the  windows.  Wall  or  bracket  type  heaters  should 
be  placed  as  close  to  the  floor  as  possible.  Long  or 
large  rooms  should  be  provided  with  two  or  more 
heaters  located  as  far  apart  as  convenient.  It  is  ob- 

vious that  better  heat  distribution  is  realized  from 
two  heaters  than  from  a  single  one. 

TABLE  III — Apartments 

San  Francisco  San  Francisco 
16  rooms  42  rooms 

kw.  installed  kw.  installed 

Ranges     4-7  kw.=28  15  -  7  kw.=105 
Water  Heaters                       20  10 
Air  Heaters                        23  110 

kw-hr.  kw-hr. 
consumed  consumed 

Jan           3,171  15,280 
Feb           2.945-  11,120 
Mar           2,309  10,160 
Apr            1,930  10,720 
May            1,585  9,120 
June            1.250  8,320 
July           1,163  8,720 
Au?           1,187  8,380 
Sept            1,222  8,000 
Oct           1,271  7,690 
Nov            1,671  9,880 
Dec           1,836  14,590 

Total          21,540  121,980 

Estimated  consump- 
tion cooking  and 

water  heating           8,640  93,000 

Healing  only         12,900  28,980 
Average  per  month..         1,075  2,415 
Average  per  room  per 
month                 67  58 

*Separate  meter.         fCooking  only. 

San  Francisco 
79  rooms 

kw.  installed 

33-6H  kw.=214.5 
* 

137 kw-hr. 

consumed 

13,440 10,920 

6,000 

6,240 
5,160 
4,680 
5,400 

1,440 

3,120 
2,760 7,720 12,320 

79,200 

t3 1,680 
47,520 

3,960 50 

TABLE  IV— Offices 

Kw.  installed  for  air 
heating   

Jan   
Feb   
Mar   

Apr   
May   

June   
July   
Aug   
Sept   
Oct   
Nov   
Dec   

Total   
Average  per  month .... 
Average  per  kw.  con^ 
n  ?  ned  per  month    42 

San  Francisco San  Francisco San  Francisco 

10.8 

20 

27 

kw-hr. 
kw-hr. 

kw-hr. 

consumed consumed consumed 

1,542 
3,270 3,408 

843 

2,296 2,448 

668 

1,032 

792 

384 1.361 

984 
118 

1,039 

168 

6 89 264 
7 69 

48 

76 

198 288 
18 

259 

120 

103 

536 

24 

551 
1,403 

576 

1,150 
1,458 

13,010 

1,968 

5,466 
11,088 

455 

1,084 

924 
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Humidity :  This  is  a  very  important  factor  in  the  East 
and  Middle  West  where  the  temperature  is  around  zero 
and  the  percentage  of  moisture  in  the  air  is  low.  How- 

ever, on  the  Pacific  Coast  during  the  heating  period  the 

TABLE  V— Banks 

Oakland 

Kw.  installed  tor  air  heating  24.4 

kw-hr. 
consumed 

Jan.    192S    2,558 

Feb.    1925    1,672 

Mar.  1924    650 

Apr.    1924    883 

May  1924    164 

June  1924    219 

July    1924    59 

AUE.  1924    108 

Sept.  1924    62 

Oct.    1924    118 

Nov.  1924    792 

Der.    1924    1,951 

Total    9,216 
Average  per  montli    768 

*For  six  months. 

■fPer  six  months. 

Santa  San 
Rosa  Leandro  Sausalito 

12.6  31.8  43 

kw-hr.  kw-hr.  kw-hr. 
consumed  consumed  consumed 

2,705  2,970  5,000 

2,544  2,670  5,300 

1,277  1,350  3,175 

700  ■      
100       

118       

60       

39  30  75 

638  600  1,875 

1,200  1,230'  3,050 

9,381  *8,850  *18,475 
782  tl,475  t3,079 

TABLE  VI — Automobile  Show  Room  and  Olifices 

San Francisco 

Kw.  installed  tor  air  heating. . . .       15.8 

kw-hr. 
consumed 

Jan.    1925    3,289 

Feb.   1925    2,550 

Mar.  1924    1,691 

Apr.    1924    2,394 

May  1924   1,089 

June  1924    573 

July    1924    170 

Aug.   1924    307 

Sept.  1924    287 
Oct.    1924    864 

Nov.  1924    2,035 

Dec.   1924    2,723 

Total       17,972 
Average  per  month          1,496 *1924 

tl923 

percentage  of  moisture  in  the  outside  air  is  high  and 
as  the  difference  in  temperature  is  not  great,  the  out- 

side air  when  brought  up  to  room  temperature  usually 
contains  sufficient  percentage  of  moisture  so  that  it  is 
not  necessary  to  add  any. 

San 
Francisco San Francisco 

66.6 177.9 

kw-hr. 
consumed 

kw-hr. 
consumed 

8,040 

*23,040 
*9,000 *23,040 

4,560 5,760 4,260 
6,120 

1,440 3,600 

1,200 1,680 240 

tl,800 

360 

t2,400 

720 

tl,200 
420 

tl,920 1,560 

t3,360 
3,300 

t3,960 35,100 

2,917 

77,880 

6,490 

Stimulating  Interest  in  Better  Farm 
Lighting 

Report  of  the  Cooperative  Farm  Lighting 
Committee,  Lighting  Bureau, 

Commercial  Section* 

UPON  the  completion  of  its  activities  in  the  other 
lighting  fields  for  the  current  association  year,  the 
Lighting  Bureau  turned  its  attention  to  the  rural 

lighting  situation.  As  a  result,  the  Cooperative  Farm 
Lighting  Committee  was  appointed  in  September  of 
1924  for  the  purpose  of  stimulating  interest  aniong 
rural  consumers  in  better  farm  lighting  and  especially 
in  the  better  lighting  of  the  rural  home.  It  was  further 
decided  at  this  time  that  the  work  of  the  committee 
was  to  be  cooperative  throughout  with  the  concurrent 
campaign  of  similar  bodies. 

To  avoid  a  duplication  of  effort,  our  plans  were  con- 
structed around  the  work  being  carried  on  in  this  field 

by  the  California  Committee  on  the  Relation  of  Elec- 
tricity to  Agriculture  and  by  the  Division  of  Agricul- 

tural Extension  of  the  University  of  California. 
A  preliminary  survey  was  made  by  the  committee  to 

ascertain  the  scope  of  the  field,  and,  from  the  data  se- 
cured, it  was  very  forcibly  shown  that  our  efforts  must 

be  guided  by  two  major  premises. 

1.  The  majority  of  rural  homes  are,  on  an  average,  very  poorly 

lighted. 
2.  The   utilization    of    electricity    in   the    lighting   of    farm    yards 

and  buildings  is  practically  negligible. 

An  investigation  was  made  to  determine  the  reason 
for  the  existence  of  these  conditions.  From  the  ma- 

jority of  cases  it  was  found  that  the  main  reason  lay 
in  the  fact  that  rural  consumers,  as  a  class,  have  not 
been  educated  either  to  the  means  of  obtaining  ade- 

quate light  or  to  the  hygienic  methods  of  controlling  it. 
The  existence  of  this  condition  is  not  the  fault  of  the 

rural  consumer,  but  is,  rather,  the  fault  of  the  industry. 
This  agency  which  could  have  eliminated  the  problem 
at  its  source  has  consistently  neglected  farm  lighting, 
probably  because  it  was,  at  the  same  time,  magnifying 
farm  power  beyond  the  point  of  its  relative  importance. 

In  order  to  extend  its  effectiveness  in  coping  with 
the  existing  erroneous  custom,  the  committee  desired 
to  stimulate  interest  directly  among  the  rural  consumers 
themselves  through  the  medium  of  comprehensive  light- 

ing demonstrations,  to  be  carried  on  in  cooperation  with 
the  central  stations. 

After  very  carefully  considering  all  the  ways  by 
which  the  demonstration  could  be  most  effectively  made, 
we  agreed  that  the  farm  lighting  exhibit  given  by  the 
Division  of  Agricultural  Extension  of  the  University  of 
California  was  the  best  vehicle  for  the  work. 

An  attempt  was  made  to  join  with  the  University  of 
California  in  a  purely  non-commercial  manner  toward 
the  furtherance  of  the  university's  splendid  work. 
However,  on  account  of  certain  unalterable  university 
rules,  the  authorities  could  not  accept  our  offer  of 
cooperation.  The  Extension  Division  appreciates  the 
interest  we  have  taken  in  its  rural  lighting  activities 
and  desires  that  our  association  be  apprised  of  its  regret 
that  our  activities  cannot  be  carried  on  jointly. 

The  committee,  therefore,  must  now  devise  a  means 
of  its  own  for  carrying  a  proper  understanding  of  light- 

ing principles  and  practice  to  our  rural  consumers.  We 
are  firm  in  our  belief  that  a  portable  exhibit  that  may 
be  transported  throughout  the  rural  territory  is  the 
most  effective  medium  for  accomplishing  this  end.  The 
field  is  so  large  that  a  duplication  of  effort  is  hardly 

probable.  For  the  committee's  purpose  the  University 
of  California  exhibit  could  T)e  duplicated,  or  modified  to 
fit  local  conditions,  and,  with  a  firm  basis  of  cooperation 
between  the  association  and  the  central  stations,  the 
message  of  better  farm  lighting  can  be  spread  through- 

out the  rural  districts  to  the  mutual  advantage  of  all 
concerned. 

This  matter  is  now  receiving  the  attention  of  the 
committee  and  a  supplemental  report  will  be  filed  as 
soon  as  due  consideration  has  been  given  to  the  subject. 

*  N.  R.  Sutherland,  Pacific  Gas  and  Electric  Company,  chairman ! 
H.  E.  Cook,  Edison  Lamp  Vi^orks ;  W.  C.  IWcWhinney,  Southern 
California  Edison  Company ;  L.  J.  Nevraumont,  Pacific  Gas  and 
Electric    Company. 

Teaching  the  Fundamentals  of  Better 
Lighting 

Report  of  the  Lighting  Schools  Subcommittee, 

Lighting  Bureau,  Commercial  Section.* 
A  report  covering  the  activities  of  this  committee, 

which  consisted  mainly  of  the  conducting  of  two 
lighting  schools,  one  in  Los  Angeles  and  the  other 

in  Oakland,  was  presented  in  the  April  15,  1925  issue 
of  the  Journal  of  Electricity,  p.  284.  Complete  infor- 

mation concerning  the  methods  of  conducting  these 
schools  was  presented  in  the  article,  and  it  is  not  con- 

sidered necessary  to  repeat  the  report  here. 
It  is  sufficient  to  state  that  the  two  schools  drew 

an  attendance  of  103  men  vitally  interested  in  better 
illumination  and  that  the  organization  of  a  permanent 
lighting  school  has  been  suggested  to  the  committee. 
The  schools  were  designed  to  give  information  of  an 
elementary  nature  and  the  suggestion  has  been  made 
that  secondary  schools  be  conducted  to  supplement 
the  work  of  the  first  schools. 

*Clark  Baker,   National   Lamp   Works,   chairman;   H.   H.    Allison, 
Electric  Appliance   Company,   vice-chairman.  .^ 
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Following  Up  the  National  Better  Home 
Lighting  Contest 

Report  of  the  Home  Lighting  Follow-Up 
Subcommittee,  Lighting  Bureau, 

Commercial  Section* 
IN   order  that  some   definite   picture  may  be  had   of 

the  basis  upon  which  it  was  planned  that  this  com- 
mittee  might   work,   the   final   results   in   Region   12 

of  the  Better  Home  Lighting  Contest  are  presented. 

Number  of  towns  participating          243 
Number  of  eligible  school   children   232.676 
Number  of  Primers  actually  distributed   „    67,696 
Number  of  signed  registration  cards  received    26,769 
Number  of  final  entries  submitted.   _       4,646 

NOTE ;  From  these  figures  it  will  be  observed  that  29  per  cent 
of  the  eligible  school  children  of  this  region  actually  received 
primers  and  commenced  work  in  the  contest ;  and  that  7  per  cent 
of  the  primers  distributed  were  returned  completed  to  the  com- 

mittee. This  figure  does  not  represent  the  entire  number  of  en- 
trants who  carried  their  work  through  to  completion,  as  in  many 

cases  where  the  work  was  conducted  as  part  of  the  school  course 
the  teachers  graded  the  entries  themselves  and  only  turned  over 
the  best  to  the  committee. 

Two  meetings  of  the  Better  Home  Lighting  Contest 
Committee  of  the  Pacific  Coast  Electrical  Association 
have  been  held.  One  in  Los  Angeles  on  Oct.  17,  1924, 
the  other  in  San  Rafael,  on  Nov.  19,  1924,  the  latter 
being  a  joint  meeting  with  the  Lighting  Bureau  of  the 
National  Electric  Light  Association. 

Recognizing  that  the  follow-up  of  such  a  strictly  non- 
commercial activity  as  was  the  Better  Home  Lighting 

Contest  rested  largely  in  the  hands  of  individual  com- 

^50  More  for  You 
In  addition  to  the  prizes  which  your  company  is  offer- 

ing in  the  Home  Lighting  Contest  for  Central  Station 
Employees,  and  the  $1000  in  prizes  which  the  National 
Electric  Light  Association  is  offering,  the  Lighting  Bureau 
of  the  Pacific  Coast  Electrical  Association  now  announces 
$50  for  the  best  entry  from  California,  Nevada  and  Arizona. 

If  you  are  the  winner  of  one  of  the  prizes  your  company 
is  offering,  your  entry  will  be  eligible  for  the  P.  C.  E.  A. 
prize,  and  also  for  the  N.  E.  L.  A.  prizes. 

This  contest  combines  two  excellent  opportunities: 

Opportunity  A:- It  is  a  great  chance  for  you  to  get  the 
very  latest  information  concerning  developments  in 

one  of  the  most  important  phases  of  your  company's 
business. 

Opportunity  B:-  It  is  an  equally  great  chance  to  make 
your  spare  time  pay  dividends.  Someone  is  going  to 
spend  two  or  three  evenings  of  enjoyable  work  in  this 
contest  and  win  $575. 

If  you  aren't  already  taking  part  get  going  right  away. 
Make  up  your  mind  to  be  the  "Someone"  who  will 

WIN  1^575 
Poster  used  by  the  Lighting  Bureau  to  announce  the  P.C.E.A.  prize 

for  the   Power    Companies'    Employees   Home    Lighting    Contest 

panies,  and  that  there  were  very  severe  instructions 
upon  the  possible  follow-up  by  such  a  neutral  organiza- 

tion as  the  Pacific  Coast  Electrical  Association,  the 
personnel  of  this  committee  was  extended  to  twelve 
members  in  order  that  the  committee  meetings  might 
serve  as  a  forum  for  the  interchange  of  ideas  which  the 

*  V.  W.  Hartley,  California  Electrical  Bureau,  chairman ;  F.  J. 
Airey,  Pacific  States  Electric  Company ;  Clark  Baker,  National  Lamp 
Works ;  C.  W.  Cole,  C.  W.  Cole  &  Company ;  J.  E.  Cravath,  Pioneer 
Electric  Company ;  G.  H.  P.  Dellman,  San  Diego  Consolidated  Gas 
&  Electric  Company ;  M.  C.  Hixon,  Edison  Lamp  Works ;  L.  A. 
Hobbs,  Edwin  F.  Booth  Company;  C.  M.  Masson,  Southern  Califor- 

nia Edison  Company ;  D.  C.  Pence,  Illinois  Electric  Company  ;  R.  S. 
Prussia,  Westinghouse  Lamp  Company ;  J.  S.  G.  Eoss,  Pacific  Gas 
and  Electric  Company;  H.  E.  Sherman,  Jr.,  Great  Western  Power 
Company, 

individual  companies  represented  might  put  into 

practice. The  committee  has  been  advised  that  the  Primers 

submitted  by  thirty-four  school  children  in  Region  12 
were  of  such  excellence  as  to  warrant  the  awarding  of 
special  mention  in  addition  to  the  regular  list  of  prizes 
offered  by  the  National  Better  Home  Lighting  Com- 

mittee. Bronze  medals  have  been  made  for  these 
children  and  will  be  sent  to  them  in  the  near  future. 

This  committee  will  endeavor  to  secure  as  much  pub- 
licity as  is  possible  in  connection  with  the  awarding  of 

these  medals,  through  the  local  newspapers  of  the  dis- 
tricts in  which  the  winners  reside. 

The  most  important  activity  of  the  committee  as  a 
body  has  been  the  fostering  in  California  of  the  Power 

Companies'  Employees  Home  Lighting  Contest  which 
involves  the  study  of  the  same  Primer  as  was  used  in 

the  school  children's  contest,  and  practically  the  same 
effort  on  the  part  of  the  power  company  employees  who 
participated  in  the  contest. 

Six  California  companies  have  definitely  signified 
their  intention  of  participating  in  this  contest,  and 
ordered  7,000  Primers  for  distribution  among  their  em- 

ployees. In  order  to  stimulate  additional  interest  and 
enthusiasm,  the  Lighting  Bureau  of  the  Pacific  Coast 
Electrical  Association  has  offered  a  prize  of  $50  and  has 
issued  and  distributed  among  the  participating  power 
companies,  posters  calling  attention  to  the  contest  and 
to  the  various  prizes  which  it  is  possible  for  an  entrant 
to  win. 

The  committee  has  also  communicated  with  all  power 
companies  in  California  urging  them  to  undertake  a 
kitchen  lighting  campaign  before  the  interest  which 
the  school  children's  contest  aroused  has  subsided. 
Three  power  companies  already  have  such  sales  effort 
under  way,  while  two  others  have  their  plans  about 

perfected. Another  activity  which  the  committee  has  discussed 
but  for  which  the  final  plans  have  not  been  worked  out 
in  detail,  as  yet,  is  that  of  overcoming  the  use  of  wrong 
voltage  lamps,  and  the  consequent  loss  to  all  parties 
concerned,  consumer  as  well  as  electrical  interests. 
Another  meeting  of  this  committee  will  be  held  on 

April  3,  at  which  time  it  is  hoped  that  definite  plans 
may  be  concluded  for  those  activities  which  this  com- 

mittee has  undertaken,  but  which  are  not  yet  under 
v/ay. 

It  is  too  early  at  the  time  of  writing  this  report  to 
make  a  full  report  on  the  results  of  the  Better  Home 
Lighting  Contest  among  power  company  employees. 
The  contest  will  close  on  April  15,  and  this  report  is 
being  submitted  as  of  April  3. 

A  great  many  contestants  have  been  enrolled  and  it  is 
confidently  expected,  among  the  power  companies  par- 

ticipating, that  a  great  deal  of  benefit  will  be  derived 
by  those  employees  who  have  joined  in  this  work,  and 
that  the  industry  will  benefit  by  the  added  knowledge. 

A  copy  of  the  poster  offering  a  prize  of  $50  for  the 

winner  of  the  Pacific  Coast  "Sllectrical  Association  prize, and  which  was  sent  to  all  power  companies,  is  attached 
to  this  report. 

Electricity  and  the  California  Dairy 

Farm 
Report  of  the  Subcommittee  on  Electric  Power 

on  the  Dairy  Farm.* 

SO  much  publicity  has  been  given  the  subject  of  elec- tricity in  agriculture  that  it  is  scarcely  necessary  at 
this  time  to  go  into  the  many  problems  yet  to  be 

solved  in  order  to  bring  about  more  extensive  use  of  elec- 
tricity on  the  farm.  It  would  seem  more  advisable  to 

elaborate  upon  cases  in  some  fields  where  the  major 

problem  "Electricity  on  the  Farm"  has  actually  been 
solved,  and  point  out  certain  features  in  this  field  which 
could  yet  be  developed  with  resulting  increased  business 
for  the  manufacturer,  greater  kw-hr.  sales  by  the  cen- 

tral station,  and  reduced  costs  of  operation  with  greater 
production  for  the  farmer  himself. 

No  other  state  offers  a  better  opportunity  for  such 
a  study  than  does  CaHfomia,  where  the  use  of  electricity 

^Subcommittee  on  Electric  Power  on  the  Dairy  Farm,  Power 
Bureau,  Commercial  Section — J.  E.  Barrett,  San  Joaquin  Light  & 
Power  Corporation,  chairman ;  E.  G.  Stahl,  San  Joaquin  Light  & 
Power  Corporation ;  P.  S.  George,  Coast  Valleys  Gaa  &  Electric Company. 
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for  pump  irrigation  alone  results  in  an  annual  use  of 
from  300  to  600  kw-hr.  per  acre,  and  no  type  of  farm 
is  more  attractive  for  a  field  of  endeavor  along  such 
lines  than  the  California  dairy  farm. 

Essentially  An  Industry 

_  A  dairy  farm  may  be  looked  upon  as  being  essen- 
tially an  industry,  inasmuch  as  the  raw  product  (pro- 
ducts of  the  soil)  are  converted  into  products  (milk, 

butterfat,  etc.)  ready  for  the  market.  The  use  of  power 
on  the  dairy  farm  has  the  same  characteristics  as  other 
industrial  loads  namely,  relatively  high  load  factors  re- 

sulting from  diversified  use  of  power. 
It  seems  that  the  work  of  promoting  the  use  of  more 

electricity  on  the  dairy  farm  should  first  be  backed  by 
the  central  station,  in  that  it  results  in  a  greater  use  of 
electricity  with  improving  load  factor  conditions.  Sec- 

ond, the  manufacturer  of  dairy  farm  machinery  should 
assist,  inasmuch  as  tliis  development  offers  him  a  large 
field  of  prospects  for  the  sale  of  machinery.  Third,  the 
farmer  himself  should  see  the  value  of  the  movement, 
for  in  many  cases  it  will  be  found  that  by  using 
methods  which  require  electricity  he  will  be  able  to  not 
only  increase  production,  but  also  to  reduce  the  cost  of 
production. 

California  Dairy  Farms 

From  the  best  information  available,  we  find  that 
there  are  approximately  thirty  thousand  dairy  farms 
in  California,  not  taking  into  consideration  any  farms 
supporting  less  than  twenty-six  head.  While  electrifi- 

cation has  progressed  to  a  very  large  extent,  it  is  safe 
to  say  that  practically  none  of  these  farms  are  com- 

pletely electrified;  that  is  to  say,  there  are  none  of 
these  thirty  thousand  farms  upon  which  more  energy 
could  not  be  advantageously  used.  Tliis  statement  em- 

phasizes the  extent  to  wliich  more  equipment  can  be 
sold  and  more  energy  delivered  before  the  saturation 
point  will  become  a  factor. 

While  no  accurate  figures  are  available  as  to  what 
portion  of  the  dairy  farms  in  the  state  are  users  of 
electricity,  or  as  to  what  extent  it  is  used  by  those 
dairy  farms  which  have  the  service  available,  a  gen- 

eral knowledge  of  conditions  gives  a  basis  for  certain 
assumptions  which  are  used  hereafter  as  a  basis  for 
showing  the  value  of  the  dairy  farm  to  those  interested 
in  the  electrical  industry. 

The  field  may  be  divided  into  two  groups;  the  first 
group  being  representative  of  all  those  dairy  farms 
in  the  state  which  use  electric  energy  for  one  purpose 
or  another,  and  the  second  group  representing  those 
dairy  farms  which  use  no  electric  power  whatever. 
The  first  group  represents  immediate  prospects  for 
the  sale  of  additional  equipment  and  kw-hr.  The  sec- 

ond group,  although  representing  prospects,  is  of  a 
different  type,  where  economic  laws  must  be  given  first 
consideration  before  any  of  the  farms  become  potential 
prospects. 

Tables  I,  II,  and  III  show  the  value  of  dairy  farms  to 
the  industry,  considering  value  of  equipment  now  used; 
value  of  equipment  which  it  would  be  possible  to  add 
where  service  already  exists;  and  value  of  equipment 
as  applied  to  those  farms  now  without  service. 

Table  I — Dairy  Farm  Equipment 
(Electrical   equipment   now   in   ase) 

Kw-hr.  Used 
Number            Value  Per  Year 

Pumps              16,000          $16,000,000  240,000,000 
Cream    separators     -   10.000             1.200,000  2,400,000 
Milking  machines    3,000             3,000,000  6,000,000 
Sterilizers      -        500                 100,000  1,600,000 
Utility   motors   _        500                 100,000  700,000 
Domestic    service   -.13,000             3,250,000  2,600,000 

§23,650,000         253,300,000 

The  next  step  would  seem  to  be  the  determining  of 
a  way  in  which  the  total  electrification  of  the  dairy 
farm  may  be  accomplished  and  in  order  to  discuss  this, 
the  various  factors  to  be  contended  with  must  be  given 
consideration.  Let  us,  therefore,  take  up  the  different 
types  of  equipment  under  their  respective  heads. 

Pumping  Plants 
The  foregoing  table  shows  14,000  dairy  farms  in  the 

state  which  do  not  pump  vsdth  electricity.  Of  these 
farms  there  are  probably  many  which  either  depend  on 
natural  rainfall  or  upon  canal  water  for  irrigation. 
Two  thousand  of  the  14,000  already  have  service  avail- 

Electricity 

Table   II — Electrical   equipment  which   could   be   added  where    farms 
have    service   available Kw-hr.  Used 

Number            Value  Per  Year 
Pumps      _...  2,000          5   2,000,000  30.000,000 
Cream    separators    8.000                 960,000  1,300,000 
Milking  machines   15,000           15.000.000  30,000,000 
Sterilizers      17,500             3.500,000  52.000,000 
Utility    motors   17,500              3,500,000  26,000,000 
Domestic    service      5,000                 750,000  1,000,000 

$25,710,000  140,300,000 

able  for  other  uses  and  it  is  reasonable  to  assume  that 
at  least  1,000  of  these  will  eventually  go  to  electric 
pumping.  Of  the  other  12,000,  many  also  depend  upon 
natural  rainfall  and  canal  water  for  irrigation  and  we 
may  assume  that  half  of  these  will  eventually  pump  by 
electricity.  However,  some  of  them  are  located  so 
far  from  existing  lines  that  the  economic  factor  would 
completely  eliminate  them  as  present  prospects,  but  it 
is  believed  that  if  we  reduce  the  original  12,000  by 
about  70  per  cent,  we  will  arrive  at  a  figure  which  is 
fairly  conservative.  This  then  reduces  itself  to  the 
statement  that  there  are  yet  1,000  pumping  plants  to  be 
installed  on  dairy  farms  already  using  electric  service, 
and  2,400  pumping  plants  on  dairy  farms  where  no 
service  is  available,  making  a  total  of  3,400  pumping 
plants  in  prospect. 

Table    111 — Electrical    equipment    to    be    sold    where    no    service    is 
now   used 

Possible 
Approximate     Kw-hr.  Used 

Number  Value  Per  Year 

Pumps      -     12,000         $12,000,000         180,000,000 
Cream    separators   -   12,000  1,440,000  2,900,000 
Milking  machines.—   —   _.12,000  12,000,000  24,000,000 
Sterilizers    ..._   12,000  2,400,000  14,400,000 
Utility    motors     12,000  2,400,000  16,800,000 
Domestic   service   12,000  3,000,000  2,400,000 

$33,240,000         240,500,000 

Cream  Separators 
The  first  factor  which  confronts  us  here  is  that  many 

dairymen  do  not  separate  their  cream,  selling  their 
product  in  the  form  of  raw  milk  to  dairy  companies  in 
cities,  etc.  This,  in  itself,  will  have  a  direct  influence 
upon  our  assumptions.  The  previous  table  indicates 
that  8,000  dairy  ranches  do  not  separate  cream  by 
electric  power,  although  they  use  power  for  other  pur- 

poses; and  that  12,000  dairy  farms  which  have  no 
electric  power  could  use  electric  separators  if  power 
were  available.  On  the  surface,  this  would  seem  to 
indicate  the  possible  installation  of  20,000  cream  sep- 
parators,  but  due  to  the  raw  milk  factor,  of  which  we 
have  no  accurate  information,  we  should  reduce  our 
figures  at  least  50  per  cent.  Then  comes  the  economic 
factor  dealing  with  distance  from  existing  lines,  which 
will  still  further  reduce  the  figure  for  these  farms 
which  have  no  service  available.  In  view  of  the  fact 
that  revenue  is  small  for  this  equipment,  and  as  a  con- 

sequence no  great  amount  of  line  can  be  built  to  serve 
it,  this  latter  factor  should  be  high.  Let  us  assume 
that  the  12,000,  after  being  reduced  50  per  cent  on 
account  of  the  raw  milk  factor,  be  still  further  reduced 
by  a  factor  of  about  80  per  cent. 

This  leaves  4,000  electric  separator  installations 
where  service  is  already  available,  and  1,200  where  ser- 

vice is  not  now  installed,  or  a  total  of  5,200  in  pros- 
pect. Many  of  these  machines  are  operated  on  the 

same  meter  as  are  residence  lights,  and  for  this  reason, 
the  cost  of  operation  is  a  matter  of  guesswork,  al- 

though the  cost  in  many  cases  would  not  exceed  $2.00 

per  month. 
Milking  Machines 

Since  milking  must  be  done  one  way  or  another,  it 
should  be  conceded  that  every  dairy  farm  having  ser- 

vice available  can,  by  the  application  of  the  proper 
sales  effort,  be  induced  to  install  electrical  milking 
machines.  This  development  would  result  in  the  sale 
of  15,000  machines  on  farms  now  having  service.  If  we 
are  able  to  serve  the  2,400  pumping  plants  on  dairy 
farms  not  now  having  service  available,  the  same  sales 
effort  would  be  able  to  get  these  same  ranches  to  use 
electric  milking  macliines.  We,  therefore,  can  assume 
the  field  will  absorb  17,400  milking  machines. 

There  are  factors  which  might  tend  to  reduce  this 
number,  but  with  proper  sales  effort  these  may  be 
overcome.  Many  dairymen  are  of  foreign  extraction 
and  have  looked  with  suspicion  upon  mechanical  milk- 

ing. Some  claim  that  cows  go  dry  too  soon  when  milked 
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by  machine  and  others  do  not  like  them  for  the  reason 
that  they  require  cleaning  and  sterilizing  after  each 
milking;  whereas,  with  hand  milking  this  factor  is  not 
necessary.  However,  if  a  thorough  study  is  made  of 
the  savings  in  labor  which  may  be  obtained  by  ma- 

chine milking,  these  objections  may  be  overcome. 
Many  dairymen  pay  from  $90  to  $100  per  month  for 
good  milkers,  and  are  confronted  with  a  labor  problem 
when  these  men  are  asked  to  do  other  work.  They 
take  the  attitude  that  they  are  paid  for  milking  only 
and  refuse  to  do  anything  else.  In  s.uch  cases  the  cost 
of  labor  runs  from  $1,200  to  $2,400  per  year,  depend- 

ing upon  the  number  of  cows  milked.  One  definite 
case  is  known  where  one  man  and  a  milking  macliine 
are  milking,  trnce  daily,  65  cows.  These  cows  yield 
about  64,000  gal.  of  milk  per  year;  the  machine  con- 

suming 2,250  kw-hr.  per  year  at  a  cost  of  energy  of 
$90.  The  machine  itself  cost  $1,000  installed,  and  if 
we  allow  generous  depreciation  and  interest  on  the 
investment,  the  cost  of  operating  the  machine  would 
not  exceed  $300  per  year,  and  it  actually  has  replaced 
a  man  whose  labor  was  costing  $900  per  year  more 
than  the  operation  of  the  machine.  If  this  much 
could  be  saved  for  each  of  the  17,400  dairymen  pre- 

viously mentioned,  the  savings  per  year  of  labor  cost 
would  exceed  15%  millions  of  dollars. 

Sterilizers 

This  type  of  electrical  equipment  is  comparatively 
new  to  the  dairyman.  Practically  every  dairy  farm 
has  sterilization  equipment,  using  oil,  wood,  or  coal 
as  fuel,  but  not  until  recently  has  there  been  much 
of  an  effort  made  to  develop  a  unit  operated  by  elec- 

tricity. The  most  familiar  type  consists  of  a  heat 
insulated  tank,  of  convenient  size,  in  which  is  installed 
a  5-kw.  heating  element.  This  apparatus  gives  suffi- 

cient steam  pressure  to  allow  thorough  sterilization,  at 
the  same  time  supplying  scalding  water  for  washing 
cans,  etc.  One  case  is  known  where  sterilization  of 
cans,  etc.  for  a  herd  of  thirty  cows  costs  but  $3.60 
per  month;  others  show  costs  from  $4  to  $5  per  month, 
depending  upon  the  amount  of  milking  done. 

It  should  be  possible  with  proper  effort  to  have  in- 
stalled 17,500  of  these  on  dairy  farms  now  using  ser- 

vice and  one  for  each  farm  not  now  using  service  when 
it  is  pos.sible  to  close  with  them  for  electric  pumping. 
This  would  result  in  the  ultimate  installation  of  19,900 
sterilizers. 

Utility  Motors 
Here  is  another  use  for  power  and  equipment  which 

has  been  passed  up  heretofore  as  very  remote,  due  to 
the  inconvenience  in  moving  the  equipment,  which,  in 
most  cases,  has  been  considered  as  including  trans- 

formers, line,  etc.  Modern  practice  has  proved  that 
the  farm  yard  can  be  so  arranged  that  very  little  mov- 

ing of  equipment  is  necessary,  this  being  accomplished 
by  means  of  a  portable  motor  with  a  flexible  cable 
attached  so  that  it  can  be  conveniently  moved  from 
one  location  to  another  about  a  central  point  near  the 
transformer  pole. 

The  uses  of  the  equipment  are  many,  consisting  of 
feed  grinding,  hay  hoisting,  wood  cutting,  operation 
of  miscellaneous  farm  yard  machinery,  etc.  The  value 
of  the  equipment  to  the  dairyman  is  more  or  less  in- 

determinable, but  it  is  known  that  much  more  chopped 
hay  may  be  stored  in  a  given  space  than  would  be 
possible  with  whole  hay,  which  tends  to  economize  in 
space.  Then,  too,  the  value  of  feeding  chopped  hay 
should  also  prove  advantageous.  It  is  claimed  by 
the  University  of  California  Experimental  Farm  at 
Fresno  that  about  300  lb.  of  hay  out  of  every  ton  is 
saved  by  chopping,  this  resulting  by  the  cattle  eating 
more  or  less  of  the  stalks  which  are  wasted  to  a  large 
extent  in  feeding  whole  hay. 

From  the  same  source  comes  the  information  that 
30  per  cent  more  milk  can  be  obtained  per  ton  of  hay 
in  feeding  chopped  hay  as  compared  to  loose  hay.  If 
the  output  of  an  average  dairy  farm  can  be  increased 
SO  per  cent,  the  increase  would  be  approximately  10,000 
gal.  per  year,  which,  at  20  cents  per  gal.,  amounts  to 
$2,500   additional   return  per  dairy  farm. 

The  idea  of  using  this  equipment  must  be  sold  by 
educational  methods.  In  most  cases  the  dairyman  will 
have  to  be  shown  the  value  of  feeding  chopped  hay 
before  he  can  be  considered  a  prospect. 

It  is  estimated  that  only  500  dairy  farms  in  the  state. 
are  at  the  present  time  using  utility  motors,  leaving 

a  field  of  17,500  in  which  to  work  up  this  business.  It 
would  be  possible  to  utilize  the  pumping  plant  motor 
for  this  purpose,  but  not  necessarily  practical.  It  is 
felt  that  at  least  15,000  motors  for  this  use  could  be 
sold  on  diary  farms  now  having  service  if  it  were  pos- 

sible to  promote  the  idea  of  feeding  chopped  hay, 
ground  feed,  etc.,  and  about  2,000  on  farms  where  it 
would  be  possible  to  extend  lines  to  serve  pumping 
plants.  Therefore,  17,000  of  these  motors  could  ulti- 

mately be  absorbed  by  the  dairy  farms  of  the  state. 

Domestic   Service 

The  previous  table  shows  5,000  farms  having  elec- 
tric service  available  but  not  using  it  for  domestic 

purposes  and  we  should  add  to  this  number  the  homes 
on  farms  not  now  having  service,  but  which  are  con- 

sidered electric  pump  prospects.  This  would  make 
7,400  farm  homes  prospects  for  domestic  service.  Here, 
in  many  cases,  intensive  sales  work  will  be  necessary  to 
induce  the  installation  of  appliances.  Educational  work 
is  recommended,  dealing  with  lighting  of  homes,  also 
with  regard  to  the  many  conveniences  now  on  the 
market.  The  work  of  adding  appliances  in  homes  al- 

ready using  service  is  not  to  be  considered  at  this  time. 
We  merely  assume  that  each  home  added  to  the  lines 
of  the  central  station  will  be  an  average  as  to  the 
number  of  outlets,  number  of  appliances,  etc. 

Summary 

Summarizing  can  be  done  to  a  better  advantage  by 
means  of  Table  IV,  which  shows  the  value  of  the 
California  dairy  farm  to  the  electrical  industry,  and 
which  is  a  net  result  after  taking  into  consideration 
the  various  factors  to  be  contended  with.  This  table 
shows  the  possibility  of  the  sale  of  $30,654,000  worth 
of  dairy  farm  equipment  and  household  appliances,  with 
the  resultant  sale  of  176,010,000  kw-hr.  per  year. 

Table   IV — Total   valiie   of   farms   to    electrical   industry 

Number 

Pumps    ...-   -   _    3.400 
Cream    separators      5.200 
Milking   machines   17,400 
Sterilizers      19,900 
Utility    motors....   _   17,000 
Domestic   service      7,400 

This  means  that  the  California  dairy  farm  is  a  pros- 
pect for  over  $30,000,000  worth  of  equipment.  On  re- 

ferring to  two  particular  types  of  equipment  namely, 
milking  machines  and  utility  motors,  it  is  noteworthy 
that  the  saving  to  be  effected  and  increased  return  to  be 
realized  by  the  dairy  farm  represents  a  figure  far  in 
excess  of  the  value  of  all  equipment  still  to  be  in- 
stalled. 

The  answer,  then,  would  be  first  to  attempt  to  put  as 
much  of  this  equipment  into  operation  as  possible,  and 
then  follow  up  each  installation  as  a  live  prospect  for 
additional  equipment,  to  be  paid  for  out  of  the  resulting 
savings  and  increased  return  which  is  brought  about. 
Comprehensive  surveys  should  be  made  which  would 
give  the  central  station  more  definite  information  re- 

garding this  type  of  load,  and  close  cooperation  be- 
tween central  station  and  farmers'  organizations  must 

be  maintained  in  order  to  accomplish  the  proper 
education  along  these  lines. 

Value 

$  3,400,000 624,000 

17,400,000 
3,980.000 
3,400,000 
1,850,000 

Kw-hr.  Used 

Per  Year 

51,000,000 
1,250,000 

34,800,000 63,680.000 
23,800,000 
1,480,000 

?30, 654,000 176,010,000 

Testing  Service  for  Agricultural 
Pumping  Plants 

Report  of  the  Subcommittee  on  Pump  Testing 
Service,    Agricultural    Power    Committee, 

Power   Bureau,    Commercial   Section* 

RURAL  electrification  in  California  has  reached  a 
point  of  greater  development  than  in  any  other 
state  in  the  Union.  This  comparatively  advanced 

development  is  directly  traceable  to  the  fact  that  a  vast 
amount  of  California  irrigable  land  is  served  with 
pumped  water.  Electricity  has  proved  to  be  the  most 
economical    power    for    operating    pumps,    and    conse- 

*  E.  G.  Stahl,  San  Joaquin  Lilffht  &  Power  Corporation,  chairman  ; 
W.  L.  Boxall,  Southern  California  Edison  Company :  W.  C.  North, 
General  Electric  Company ;  R.  A.  Balzari,  Wcstin^house  Electric 
&  Manufacturing  Company ;  B.  D.  Moses,  University  Farm. 
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quently  the  use  of  electrically  powered  pumps  has  be- 
come g-eneral  throughout  the  agricultural  section  of 

the  state.  As  a  result,  we  have  derived  from  our  agri- 
cultural consumers  sufficient  revenue  to  warrant  an 

investment  for  line  construction  which  otherwise  would 
not  be  justified.  •  The  result  has  been  that  the  Cali- 

fornia farmer  has  available  electric  power  for  domestic, 
utility,  and  all  other  services.  This  has  brought  to 
him  comforts  and  conveniences,  ordinarily  only  available 
in  larger  centers  of  population. 

Successful  farming  can  no  longer  be  conducted  by 
haphazard  methods.  It  has  become  a  systematized 
business,  with  cost  accounting  records  comparable  with 
other  business  endeavors.  While  electric  pumping  costs 
are  a  small  percentage  of  the  total  operating  expenses 
of  the  farmer,  the  fact  that  these  costs  must  be  paid 
monthly,  and  the  fact  that  most  of  his  revenue  is  de- 

rived from  annual  crops,  brings  them  constantly  to  the 
farmer's  attention.  Poor  pump  performance,  and  con- 

sequently low  efficiency,  of  course,  have  a  direct  bearing 
on  the  power  consumption,  with  a  resultant  increase 
in  power  bills. 

Because  the  farmer  has  come  to  regard  cost  of  oper- 
ation as  an  item  of  importance,  any  increases  in  power 

bills  immediately  come  to  his  attention,  and  he  is  most 
interested  to  determine  the  cause.  For  this  reason  it 
is  thought  advisable  that  the  power  companies  lend 
such  assistance  as  they  can  to  help  the  farmer  de- 

termine and  correct  the  causes  of  poor  pump  per- 
formance. 

The  fact  that  this  agricultural  pumping  load  has 
not  only  made  rural  electrification  possible,  but  also 
general,  in  California,  would  seem  to  indicate  that  it 
is,  perhaps,  the  backbone  of  rural  extension  possibili- 

ties, and  therefore  warrants  considerably  more  service 
and  attention  than  many  other  classifications  of 
business. 

.  Those  power  companies  who  have  already  established 
a  testing  service  for  agricultural  pumping  plants  have 
rendered  a  direct  service  to  the  farmer  in  having  as- 

sisted him  in  establishing  his  operations  on  the  most 
economical  basis.  The  information  that  has  been  gath- 

ered in  connection  with  the  work  has  also  made  it  pos- 
sible to  disseminate  ideas  on  better  irrigation  methods, 

as  well  as  directly  increase  the  use  of  electric  power 
for  pumping. 

This  service,  which  is  given  without  charge  to  the 
farmer,  has  also  proved  valuable  in  creating  friendly 
relations,  and  has  been  a  valuable  asset  to  selling  ef- 

forts in  rural  territories. 

Equipment   and  Method  of  Testing 
The  over-all  efficiency  of  the  pump  is  calculated  from 

the  discharge,  the  power  input  and  the  measured  lift. 
Where  weirs,  concrete  reservoirs  or  tanks  are  installed 
at  the  plant,  the  discharge  can  be  obtained  easily 
enough.  However,  many  plants  discharge  directly  into 
pipe  lines,  and  in  such  cases  the  General  Electric  flow 
meter  is  used.  To  connect  the  meter  to  the  discharge 
pipe,  a  %-in.  hole  is  drilled  and  tapped.  A  perforated 
brass  tube  is  then  inserted  across  the  flow  of  water, 
the  inside  diameter  of  the  pipe  having  been  carefully 
measured.  The  meter  itself  consists  of  a  glass  U  tube 
filled  with  mercury,  the  flow  of  the  water  exerting 
pressure  on  the  tube  of  mercury  causing  it  to  rise  or 
fail.  'I'he  tube  is  calibrated  so  that  readings  can  be 
made  easily  from  the  position  of  the  mercury  under  the 
water  pressure.  Careful  checks  have  shown  this 
method  to  be  very  accurate. 

The  power  input  is  ordinarily  obtained  by  timing  the 
revolutions  of  the  disk  of  the  meter. 

Determining  Lift 
The  lift  is  determined  in  several  ways,  depending 

upon  the  character  of  the  installation.  As  pump  manu- 
facturers usually  specify  the  size  of  suction  and  dis- 

charge pipes  to  the  surface  of  the  ground,  it  is  not 
customary  to  make  allowance  for  friction  from  the 
water  level  to  this  point. 

When  water  is  discharged  at  a  higher  level,  a  cali- 
brated pressure  gage  is  used  at  the  surface  and  the 

measured  lift  from  the  water  level  to  the  gage  is  added 
to  determine  the  total  lift  unless  otherwise  specified 

in  the  manufacturer's  guarantee. 
When  deep  well  turbines  are  installed  in  well  casings, 

a  small  electric  sounder  is  lowered  to  the  water  level 

by  means  of  a  steel  tape.  As  the  surface  of  the  water 
in  this  casing  is  often  covered  with  several  inches  of 

oil  from  the  lubricating  system,  the  sounder  must  be 
operative  after  its  point  has  passed  through  the  oil. 
When  the  sounder  is  withdrawn,  the  tape  is  measured  to 
determine  the  lift. 

In  some  cases  the  pumping  level  is  determined  by 
air  pressure.  A  measured  length  of  %-in.  pipe 
is  lowered  at  the  time  the  turbine  is  installed.  The 
pipe  is  lowered  to  allow  several  feet  of  water  to  stand 
in  the  lower  end.  The  top  is  fitted  with  a  pressure  gage 
below  which  is  placed  a  valve.  Air  is  pumped  through 
this  valve  until  the  gage  reads  a  maximum  value,  which 
reading  determines  the  water  level.  The  gage  is  read 
before  starting  the  pump  and  again  after  it  has  been 
operating  for  a  short  time.  These  readings  give  the 
draw-down  due  to   pumping. 

Given  the  flow,  the  power,  and  the  lift,  it  is  a  rela- 
tively simple  matter  to  determine  the  efficiency  of  a 

pumping  plant. 
In  order  to  make  more  definite  comparisons  of  the 

efficiency  of  the  pumps  alone,  the  over-all  efficiency  is 
divided  by  the  efficiency  of  the  motor  and  the  estimated 
efficiency  of  transmission  where  pumps  are  not  directly 
connected  to  motors. 

The  complete  cost  of  the  pump  testing  equipment 
should  not  exceed  $850.  This  equipment  can  be  mounted 
in  a  case  and  be  transported  on  a  light  car. 

The  expense  of  conducting  tests  varies  with  the  dis- 
tance traveled,  location  and  arrangement  of  pumping 

equipment.  A  minimum  cost  would  be  about  $5  per 
test. 

A  selection  of  the  proper  type  of  man  for  operator  is 
essential.  He  should  have  sufficient  technical  knowl- 

edge and  mechanical  ability  to  conduct  the  test  ac- 
curately, as  well  as  enough  tact  and  diplomacy  to  take 

advantage  of  the  contact  thus  made. 

Selection  of  Pumping  Plant  Equipment 

The  three-phase  induction  motor  is  almost  universally 
used  for  well  pumping.  In  sizes  up  to  35  hp.,  220-volt 
motors  are  practical.  Above  35  hp.,  440-volt  motors  are 
generally  used.  The  full  load  efficiency  of  standard 
three-phase  induction  motors  is  fairly  constant — rang- 

ing from  85  per  cent  at  5  hp.,  to  91  per  cent  at  100  hp. 
Centrifugal  pumps,  on  account  of  lower  first  cost, 

are  advisable  for  low  head  pump  service  where  the 
seasonal  draw-down  is  not  excessive,  and  where  the 
water  plane  will  not  be  lowered  by  future  installations. 
The  best  results  are  secured  when  the  suction  lift  is 
not  more  than  20  ft.,  and  as  under  most  conditions  the 
maximum  depth  of  the  pit  should  not  exceed  20  ft.,  we 
may  say,  as  a  general  rule,  that  the  centrifugal  pump 
is  adaptable  to  heads  totaling  40  ft. 

Turbine  pumps  are  used  for  higher  heads,  and,  in 
some  localities,  for  low  heads  where  there  is  an  ex- 

cessive seasonal  fluctuation  and  a  probability  of  a  fu- 
ture lowering  of  the  water  plane  to  a  point  where  cen- 

trifugal pumps  would  not  be  practicable. 
There  is  very  little  difference  in  the  efficiency  of 

either  type  of  pump  when  properly  installed,  and  the 
choice  should  be  determined  by  first  cost  and  water 
conditions. 
The  size  of  pump  should  be  determined  by  the 

"water  make"  of  the  well  and  the  flow  of  water  neces- 
sary for  the  irrigation  desired.  The  pump  capacity 

should  not  be  so  great  as  to  cause  an  excessive  draw- 
down, as  this  may  result  in  uneconomical  operation 

and  a  short-lived  well. 
Where  the  quantity  of  water  desired  is  less  than  the 

well  can  develop,  the  size  of  pump  should  be  governed 
by  the  irrigation  needs.  Generally  it  is  cheaper  to  use 
the  smallest  plant  that  will  adequately  water  the  area 
in  question.  There  is  a  balance  limit,  however.  The 
plant  should  not  be  so  small  that  it  will  increase  irri- 

gation labor  costs  more  than  the  probable  power  sav- 
ing. A  general  knowledge  of  all  conditions  affecting 

size  and  type  of  equipment  for  a  given  installation  is 
usually  available  through  tests  that  have  been  run  on 
adjacent  plants.  If  this  information  is  not  available, 
a  test  may  be  run  on  the  developing  pump  at  the  new 
well  from  which  the  proper  choice  of  equipment  can  be 
determined. 

Often  the  pump  equipment  is  purchased  on  a  guaran- 
teed performance  basis.  An  accurate  test  after  the  in- 

stallation is  made  assists  the  pump  manufacturer  in 
living  up  to  specifications  and  assures  the  farmer  of 
getting  what  he  pays  for. 
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Efficiency    of    Irrigation    Pumping    Plants 

The  efficiency  of  irrigation  pumps  when  correctly  in- 
stalled, should  range  from  58  per  cent  to  70  per  cent 

and  the  over-all  efficiency  of  pump  and  motor  should 
be  at  least  50  per  cent  and  sometimes  runs  as  high  as 
64  per  cent. 

The  cause  of  poor  performance  seldom  lies  in  the 
power  service,  but  nevertheless  the  power  company  is 
oftentimes  held  responsible  for  liigh  operating  costs. 
In  these  instances  a  test  on  the  pumping  plant  will  at 
least  definitely  establish  the  cause  of  poor  performance, 
and  many  times  a  correction  can  be  made  at  a  nominal 
expense  with  a  great  saving  in  the  cost  of  water. 

It  might  be  of  interest  to  cite  an  example  of  the 
importance  of  good  pump  efficiency,  which  was  brought 
to  light  through  the  testing  service.  A  certain  rancher 
operating  ten  50-hp.  pumping  plants,  on  the  west  side 
of  the  San  Joaquin  Valley,  happened  to  have  two  of 
these  plants  located  just  one-half  mile  apart.  Ap- 

parently, the  water  conditions  of  the  two  wells  were 
exactly  the  same  and  the  same  type  of  pump  and  motor 
was  installed  at  each  well.  The  power  input  to  the 
motors  was  approximately  the  same.  One  well  deliv- 

ered 1,200  gal.  per  min.  and  the  other  only  422. 

Table  I — Copy  of  report  which  is   submitted  to   consumer,   showing 
results  from  test  on  pump  plant. 

CRAWFORD-NOBLETT   PLANT— CARUTHERS 
Equipment 

Meter — Westinghouse — 5    amp. — 220-vDlt — No.    31969    in    series    with 
potential  and  current  transformers,  ratio  20  to  5. 

Motor — Fairbanks     Morse — 15     hp. — 220     volts — 1,140    r.p.m. — Serial 
No.   72586   direct  connected  to 

Pump — Fresno  Agricultural,  6-in. 

Test  Results 
First  Test  Second  Test 

R.p.m.   of   motor   and   pump   1,080  1,148 
Pumping:  level  from  center  of  pump     24  ft.  6%  in.  24  ft.  9  in. 
Lift  above  center  of  p\amp   17  ft.  5%  in.  15  ft.  6  in. 
Total  head   42  ft.  40  ft.  3  in. 
Gallons  per  minute  pumped   420  904 
Miners   inches  pumped    46.7  100.5 
Acre-feet  pumped  in  24  hours       1.9  3.99 
Kilowatt  input  to  motor       9.02  12.54 
Horsepower  input  to  motor    12.1  16.81 
Kw-hr.  per  miners  in.  in  24  hrs   —     4.6  2.99 
Kw-hr.   per   acre-feet  pumped.   115.6  75.07 
Aver,  cost  per  kw-hr.  over  period  of  1  yr...S0.02  $0.02 
Average  cost  per  acre-foot   $3,812  $1.5014 
Overall     efficiency   _   -.36.9%  54.5% 
Pump    efficiency   _   43.0%  64.2% 
Percent  full  load  to  motor   -.71.0%  98.3% 

After  the  first  test  was  made,  a  report  was  submitted  with  recom- 
mendations for  changes  necessary  to  improve  efficiency  of  operation. 

The  second  test  shows  results  secured  after  changes  were  made. 

A  test  on  these  two  plants  determined  the  fact  that 
the  turbine  bowls  on  the  plant  delivering  the  lesser 
quantity  of  water,  were  set  considerably  above  the 
pumping  level.  The  fact  that  it  was  necessary  for  this 
pump  to  work  under  what  was  practically  suction  limit, 
would  not  pennit  of  more  than  a  40  per  cent  capacity 
load.  Under  these  conditions,  the  cost  per  acre-foot  of 
water  delivered,  from  the  422  gal.  per  min.  well,  was 
$7.56,  as  compared  with  $2.37  per  acre-foot  from  the 
1,200-gal.  per  min.  well.  A  knowledge  of  these  facts 
persuaded  the  farmer  in  question  to  recondition  and 
lower  the  pump  which  was  delivering  only  422  gal.  per 
min.  The  cost  of  these  repairs  amounted  to  only  a 
small  proportion  of  the  loss  he  had  been  sustaining  for 
the  past  year. 

A  second  test  on  the  two  wells,  after  the  change  had 
been  made,  showed  that  both  wells  were  producing 
water  at  approximately  $2.37  per  acre-ft.  In  this  in- 

stance, the  possible  saving  was  much  greater  than  is 
found  in  the  average  case.  However,  the  example  illus- 

trates the  possibilities  of  the  service.  A  typical  re- 
port on  a  test  is  shown  in  Table  I. 

Causes   of   Poor   Pump  Performance 
An  analysis  of  the  tests  made  over  a  period  of  three 

years  indicates  that  there  are  three  principal  causes 
for  improper  operation:  first,  changes  in  conditions 
after  the  pump  has  been  installed;  second,  pump  wear; 
third,  the  proper  pump  to  fit  the  conditions  as  they 
exist  is  not  always  the  one  selected. 

It  appears  that  the  power  company  is  the  logical 
medium  for  carrying  on  this  testing  service.  In  the 
first  place,  there  are  several  benefits  to  the  power 
company  itself  to  be  obtained  tlirough  this  work.  It  is 
an  excellent  aid  in  eliminating  complaints;  it  is  of  con- 

siderable help  in  sales  endeavor;  it  gives  a  good  contact 

with  all  classes  of  farmers,  and  helps  sell  the  idea  that 
the  industry  is  interested  in  their  well-being. 

The  benefits  to  the  consumer  are  numerous.  It  offers 
a  protection  against  unscrupulous  agents.  It  is  a 
means  of  accurately  determining  performance,  and 
consequently  permits  the  farmer  to  buy  on  a  guaran- 

teed basis.  It  serves  as  a  guide  to  determine  when 
repairs  and  reconditions  should  be  made.  It  helps  de- 

termine the  cause  of  poor  performance  and  what  should 
be  done  to  correct  it.  It  makes  possible  a  correct 
knowledge  of  water  costs  and  application.  From  the 
application  data,  information  on  water  duty  for  dif- 

ferent type  soils  is  made  available. 
From  the  results  of  the  tests  already  conducted,  the 

power  company  has  an  accurate  record  of  water  con- 
ditions in  various  parts  of  the  territory  it  serves.  From 

this  data,  it  has  been  possible  for  salesmen  to  suffi- 
ciently inform  themselves  on  water  duty,  so  that  they 

can  quote  cost  figures  on  crop  irrigation  as  well  as 
make  a  reasonable  estimate  of  pumping  plant  require- 

ments. This  information  is  of  material  assistance,  both 
to  the  farmer  and  the  power  company. 
With  the  definite  information  made  available  by 

these  tests,  it  becomes  much  less  difficult  to  spread  the 
fact  that  electricity  is  the  most  economical  power  for 

pumping. 

Generated  vs.  Purchased  Power  in 
Various  Industries 

Report  of  the  Competitive  Power  Committee, 

Power  Bureau,  Commercial  Section* 

FIVE  important  phases  of  the  question  of  using central  station  energy  as  against  energy  generated 

in  isolated  plants  were  considered  by  this  com- 
mittee during  the  year;  This  work  was  assigned  to 

various  subcommittees  as  follows: 

Waste   Heat    Utilization   in   Cement   Plants    for   Power    Generation 
vs.  Purchased  Power.   _   -   .W.   F.  Neiman 

Generated  vs.   Purchased   Power  in   Laundries   _.J.   C,   Kyle 

Generated  vs.     Purchased  Power  in  Sawmills   JI.  N.  Carroll 

-  Generated  vs.   Purchased   Power   in  Large  Hotels   .G.   A.   Peers 

Large  Diesel   Engine   Installations   _   _   -W.   F.   Neiman 

Reports  were  prepared  covering  the  first,  third  and 
fourth  subjects  and  a  temporary  report  on  the  second 
subject,  with  the  promise  of  a  more  complete  report 
at  a  later  date.  No  report  has  been  made  on  the  fifth 
subject.  Limited  copies  of  these  complete  reports  will 
be  made  available  for  those  members  of  the  association 
desiring  them.  The  following  summaries  of  each  re 
port  give  an  idea  of  their  scope. 

Waste  Heat  Utilization  in  Cement  Plants 

Waste  heat  utilization  for  power  generation  in  ce- 
ment plants  is  a  proven  engineering  possibility,  but 

its  economic  practicability  depends  not  only  on  the 
amount  of  heat  that  may  be  recovered  from  the  kiln 
gases  and  the  relative  amount  of  power  that  may  be 
produced  from  the  steam  generated  by  the  passing  of 
these  gases  through  waste  heat  boilers  as  compared 
with  the  amount  of  power  required  in  the  production  of 
cement  from  the  material  available,  but  also  on  the 
full  cost  of  the  power  thus  generated  (and  the  cost  of 
any  additional  power  necessary)  as  compared  with  the 
cost  of  the  total  power  required,  if  otherwise  produced 
or  purchased.  Another  factor  entering  into  the  eco- 

nomic side  of  this  question  is  the  supply  of  limestone. 
If  this,  or  the  market,  is  limited  a  cheap  plant  is  desir- 

able and  therefore  the  extra  and  large  investment  in 
waste  heat  apparatus  would  not  be  warranted. 

The  cost  of  a  waste  heat  plant  if  constructed  in  con- 
nection with  a  new  cement  mill  is  estimated  at  25  cents 

per  barrel  of  annual  production  (present  day  prices) 
and  the  cost  of  converting  an  old  mill  is  estimated  at 
double  that  amount,  both  by  an  independent  engineer. 
The  cost,  however,  depends  largely  on  conditions  and 
varies  over  a  considerable  range  in  the  conversion  of 

*W.  F.  Neiman,  Pacific  Gas  and  Electric  Company,  chairman ;  J. 
C.  Kyle,  Southern  California  Edison  Company,  vice-chairman :  P.  A. 
Anderson,  Great  Western  Power  Company ;  Albert  Cage,  Southern 
Sierras  Power  Company ;  R.  L.  Cardiff,  Coast  Counties  Gas  &  Elec- 

tric Company ;  W.  C.  Johnson,  Westinghouse  Electric  &  Manufac- 
turing Company :  G.  A.  Peers,  Coast  Valleys  Gas  &  Electric  Com- 

pany :  P.  P.  Pine,  San  Diego  Consolidated  Gas  &  Electric  Company ; 
M.  Rhine,  General  Electric  Company. 
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established  cement  mills.  The  only  reliable  informa- 
tion received  concerning  actual  costs  of  waste  heat 

plants  was  from  a  7,000  bbl.  per  day  plant  located  in 
Iowa.  This  was  an  old  mill  converted  to  waste  heat 
power  production  in  March,  1921,  and  the  average  cost 
per  barrel  of  annual  production  (365x7,000)  was  a 
little  over  52  cents. 

The  temperature  of  the  gases  leaving  the  kiln  is  ap- 
proximately 1,500  deg.  F.  and  after  passing  through  the 

boiler  about  350  deg.  F.  One  plant  reports  the  tem- 
perature of  the  kiln  gases  as  1,550  deg.  F.,  the  tem- 
perature on  entering  the  boiler  as  1,225  deg.  F.,  on 

leaving  the  boiler  480  deg.  F.,  and  on  leaving  the 
economizer  as  360  deg.  F.,  and  state  that  their  average 
evaporation  for  a  period  of  a  year  was  425  lb.  of  water 
per  barrel  of  clinker  produced — ^this  boiler  plant  is 
designed  to  operate  at  200  lb.  pressure  with  100  deg.  F. 
superheat. 

The  amount  of  coal  burned  in  the  kilns  per  barrel  of 
cement  produced  is  approximately  100  lb.,  and  the  utili- 

zation of  the  waste  heat  therefrom  in  a  properly  con- 
structed plant  should  yield  on  the  average  350  lb.  of 

steam  at  200  lb.  pressure  and  100  deg.  F.  superheat. 
With  a  turbine  using  17%  lb.  of  steam  per  kw-hr.  de- 

livered at  the  switchboard,  20  kw-hr.  would  then  be 
available  for  each  100  lb.  of  coal  burned.  The  amount 
of  power  consumed  per  barrel  of  cement  produced 
varies  from  13  to  24  kw-hr.  according  to  data  gathered 
from  a  number  of  plants  from  various  parts  of  the 
country,  and  depends  on  the  relative  hardness  of  the 
cement  making  material  and  the  fineness  to  which  it 
and  the  finished  product  is  ground.  The  amount  of 
power  used  in  California  in  cement  plants  appears  to  be 
around  15  to  17  kw-hr.  per  barrel  produced. 
From  the  above  it  can  be  seen  why  some  plants  can 

produce  all  their  power  requirements,  and  even  an 
excess,  from  the  kiln  gases  while  others  have  to  burn 
auxiliary  fuel  or  purchase  additional  power  to  make 
up  the  deficiency.  As  all  cement  plants  shut  down 
annually  for  overhauling,  those  having  waste  heat 
power  plants  have  to  burn  auxiliary  fuel  during  such 
period  or  purchase  such  power  as  they  may  require 
during  that  time,  and  the  burning  of  auxiliary  fuel  or 
the  purchase  of  auxiliary  power  materially  reduces  the 
benefits  derived  from  waste  heat  utilization,  and  maw 
even  absorb  them  completely.  For  this  reason  each 
waste  heat  plant  is  a  problem  in  itself  and  can  only 
be  solved  correctly  and  economically  by  careful  con- 

sideration of  all  the  factors  entering  into  the  produc- 
tion of  cement  as  well  as  power,  and  in  the  latter  the 

full  cost  including  fixed  charges  must  be  reckoned  with. 
From  data  received  in  the  course  of  the  investigation 

on  waste  heat  utilization  for  power  production  in  cement 
plants,  the  cost  of  power  exclusive  of  fixed  charges 
varies  from  3%  to  7%  mills  per  kw-hr.  where  sufficient 
steam  is  produced  to  generate  all  their  power  require- 

ments while  the  cement  mill  is  in  operation.  Where 
this  is  not  the  case  the  cost  (exclusive  of  fixed  charges) 
may  even  exceed  one  cent  per  kw-hr.  The  mark 
strived  for  in  the  best  plants  seems  to  be  one-half 
cent  per  kw-hr.,  however,  this  is  seldom  attained.  The 
fixed  charges  under  favorable  construction  costs  vary 
from  2%  to  3  mills  per  kw-hr.  and  the  full  cost  in  the 
best  plants  is  approximately  %  cent  per  kw-hr.,  the 
others  ranging  upward. 

One  plant  in  Iowa  from  which  full  and  complete 
costs  of  operation,  maintenance,  repairs  and  investment 
were  obtained  operated  at  a  cost  including  fixed 
charges  of  7.57  mills  per  kw-hr.  This  was  a  7,000-bbl. 
a  day  plant,  maximum  demand  6,000  kw.,  and  operated 
at  a  load  factor  of  81.8  per  cent.  The  cost  of  the 
same  amount  of  power  if  purchased  on  the  lines  of  the 
Pacific  Gas  and  Electric  Company  would  have  been  an 
average  of  7.52  mills  per  kw-hr.,  or  a  saving  of  $176.63 
per  month,  not  considering  the  intangible  cost  incident 
to  all  private  plant  operation,  nor  the  fact  that  this 
investment  in  the  business  itself  would  earn  more  than 
the  6  per  cent  figured  as  a  charge  against  the  plant. 

From  the  investigation  then  it  would  appear  that  at 
least  in  California  power  can  be  purchased  at  a  less 
cost  than  it  can  be  produced  by  the  utilization  of  the 
waste  heat  from  the  kiln  gases  in  the  manufacture  of 
cement,  and  this  probably  accounts  for  the  fact  that 
there  are  no  such  plants  in  this  state.  In  the  East 
where  power  rates  are  higher,  the  opinion  among 
cement  maufacturers  seems  to  be  evenly  divided  as  to 

whether  or  not  waste  heat  power  production  is  cheaper 
than  purchased  power,  but  from  the  data  at  hand  it 
seems  quite  likely  that  some  of  these  concerns  would 
have  saved  money,  in  addition  to  having  the  capital 
outlay  available  for  more  productive  purposes,  had 
they  purchased  their  power  instead  of  investing  in 
waste  heat  power  producing  apparatus. 

To  those  interested  in  information  more  in  detail, 
copies  of  the  report  covering  the  investigation  of  this 
subject  will  be  available. 

Generated  vs.  Purchased  Power  in   Laundries 

The  subcommittee  having  this  subject  under  investi- 
gation have  been  gathering  data  on  32  laundries,  22  of 

which  operate  with  purchased  power.  Laundries  as  a 
rule  express  their  power  costs  in  percent  of  gross  busi- 

ness done  and  usually  include  under  this  item  fuel  for 
the  production  of  steam  (and  for  power  where  it  is 
generated)  labor  of  engineer,  lubricating  oil  waste,  etc., 
cost  of  power  where  purchased,  and  sometime,  though 
rarely,  interest,  depreciation  anTl  taxes  on  steam  and 
power  producing  equipment.  While  this  method  gives  a 
general  line  on  the  combined  cost  of  steam  and  power, 
especially  where  the  amount  of  gross  business  done  is 
known,  it  is  not  definite  enough  for  a  real  comparison 
of  power  costs  unless  a  number  of  other  pertinent 
factors  affecting  conditions  are  known,  as  well  as  what 
items  of  the  above  list  are  included  in  such  costs. 

To  illustrate  this  point  it  may  be  mentioned  that 
different  types  of  washing  machines  require  different 
quantities  of  water  for  the  same  load  of  goods.  As 
this  water  is  heated  by  steam,  either  live  or  exhaust, 
and  as  some  washing  machines  require  twice  as  much 
water  per  run  as  do  others,  it  is  evident  that  this  con- 

dition alone  will  cause  a  wide  variation  in  the  item  of 
fuel,  so  that  a  comparison  between  several  laundries 
based  on  the  combined  steam  and  power  costs  may  be 
quite  misleading  in  so  far  as  the  actual  power  costs 
are  concerned,  unless  the  amount  of  water  used  per 
dollar  of  gross  business  is  also  known  and  is  similar 
for  each  of  the  cases  compared.  Other  illustrations 
might  also  be  mentioned,  but  space  will  not  permit. 

The  results  of  the  investigation  on  these  32  laundries 
will,  however,  be  of  value  when  they  are  tabulated,  and 
if  sufficient  information  is  secured  concerning  them 
they  may  furnish  a  fair  basis  of  comparison  between 
costs  of  purchased  and  generated  power  in  general. 
Unfortunately,  to  date,  information  on  only  about  a 
third  of  these  has  been  received  in  sufficient  detail  to 
be  of  use,  and  a  proper  comparison  of  generated  and 
purchased  power  costs  is  not  afforded  by  them.  It  is 
hoped,  however,  that  the  balance  of  the  data  will  be 
received  in  time  to  be  available  for  those  interested. 

In  addition  to  the  gathering  of  this  data  on  the  32 
plants  mentioned  an  actual  test  was  made  in  a  laundry 
producing  most  of  its  power  by  steam  engine  and  line 
shaft  drive,  a  small  amount  being  purchased  from  a 
central-station  power  company  to  operate  a  few  ma- 

chines equipped  for  motor  drive.  A  four  weeks  test 
was  conducted  by  engine  drive  followed  by  a  four  weeks 
test  driving  the  line  shaft  with  a  motor  with  central- 
station  current.  When  the  engine  was  in  operation  a 

■  tank  of  water  was  heated  by  exhaust  steam,  and  this 
hot  water  was  used  in  the  washing  machines  and  for 
feed  water  for  the  boiler.  Live  steam  was  also  used 
in  the  washing  machines  to  bring  the  water  up  to  the 
proper  temperature,  and  for  heating  the  mangles,  driers 
and  other  machines.  When  the  motor  displaced  the 
engine  no  exhaust  steam  was  available,  and  therefore 
no  hot  water,  so  live  steam  was  used  exclusively  in 
heating  the  water  in  the  washing  machines,  as  well 
as  for  all  other  purposes. 

The  theoretical  saving  in  fuel  oil  to  account  for  the 
heat  extracted  by  the  engine  in  producing  the  power 
required  for  operations  for  four  weeks  was  6.99  bbl. 
If  then,  all  of  the  exhaust  steam  produced  was  used, 
and  its  heat  was  available  in  the  washing  machine 
without  loss,  then  this  6.99  bbl.  of  fuel  oil  would  be  all 
that  could  be  saved  in  fuel  if  the  plant  was  operated 
electrically.  The  test,  however,  showed  a  saving  of 

39.08  bbl.'  of  fuel  oil  for  the  four  weeks  and  proved 
that  in  the  practical  utilization  of  the  exhaust  steam 
over  two-thirds  of  its  heat  value  was  wasted  and  not 
used.  The  amount  theoretically  chargeable  to  power 
production  was  13.02  per  cent  of  the  fuel  oil  necessary 
to  produce  the  steam  used  by  the  engine,  and  the  re- 
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suits  of  the  test  proved  that  the  actual  amount  charge- 
able was  72.8  per  cent.  The  boiler  efficiency  during 

steam  drive  averaged  64.43  per  cent  and  during  the 
electric  drive  test  64.28  per  cent,  and  the  evaporation 
was  11.03  lb.  of  water  per  lb.  of  fuel  oil  during  steam 
drive  and  10.61  during  electric  drive.  The  amount  of 
water  used  for  washing  per  dollar  of  gross  business 
was  13.157  cu.  ft.  during  steam  drive  and  12.882  cu.  ft. 
during  electric  drive,  and  the  gross  business  done  was 
$12,309.14  during  the  steam  drive  test  and  $12,588.58 
during  the  electric  drive  test.  The  actual  fuel  oil  saved 
was  approximately  16.2  per  cent  of  the  total  that 
would  have  been  used  for  engine  operation  including 
steam  for  all  other  purposes.  The  power  regularly 
purchased  (2,100  kw-hr.  for  four  weeks,  which  includes 
that  used  by  a  10-hp.  well  water  pump  which  furnished 
about  62  per  cent  of  the  water)  represents  about  29 
per  cent  of  the  total  power  requirements,  the  balance 
(71  per  cent)  being  produced  by  a  St.  Louis  Corliss  en- 

gine through  line  shaft  drive.  With  individual  motors 
the  total  power  required  for  four  weeks  would  be 
5,855  kw-hr. 

With  fuel  oil  at  $1.82  per  bbl.,  the  price  paid,  the 
extra  power  (3,755  kw-hr.)  can  be  purchased  for  less 
than  the  saving  made  in  fuel  oil  alone.  The  total  an- 

nual steam  and  power  costs  as  normally  operated  (en- 
gine drive  and  purchased  power,  including  interest  on 

investment,  depreciation,  maintenance,  repairs,  taxes 
and  insurance  on  boilers,  engine,  line  shaft  equipment, 

motors  and  wiring;  also  engineer's  salary  and  power 
bills)  was  $10,425.74  for  a  gross  annual  business  of 
$163,651.54.  This  represents  a  cost  of  6.37  per  cent 
of  the  gross  business,  including  fixed  charges  as 
well  as  all  other  items  properly  chargeable  to  steam 
and  power .  costs.  If  all  the  power  was  purchased  the 
total  amount  cost  of  steam  and  power  would  be 
$9,948.51,  including  interest,  depreciation,  etc.,  on  the 
extra  motors  and  wiring  necessary  for  individual  motor 
drive,  a  saving  of  $477.23  per  year.  This  total  steam 
and  power  cost  represents  6.08  per  cent  of  the  gross 
business.  If  an  engine  generator  set  was  installed  and 
all  electrical  power  generated  the  total  annual  mini- 

mum cost  possible  would  be  $10,749.83,  or  6.57  per  cent 
of  the  gross  business.  The  saving  made  by  purchased 
power  is  not  the  complete  saving  that  would  be  made, 
as  none  of  the  intangible  costs  incident  to  power  pro- 

duction were  included  in  such  costs,  and  on  the  other 
hand  the  bills  for  purchased  power  include  everything. 
Then,  too,  the  salary  of  the  engineer  ($40  per  week)  was 
figured  at  the  same  amount  for  all  cases,  whether  steam 
alone  was  produced  or  whether  steam  and  power  (in 
part)  was  produced  or  whether  steam  and  the  total 
power  used  was  generated.  The  load  factor  of  this 
plant  (individual  motor  drive)  would  be  20.45  per  cent 
based  on  the  maximum  demand  and  24  hours  per  day,  7 
days  per  week,  and  based  on  the  actual  hours  of  opera- 
tioin  (192-5/6)  for  the  four  weeks  it  would  be  71.27 
per  cent.  The  maximum  demand  would  figure  66.3  per 
cent  of  the  rated  horsepower  of  connected  load  of  the 
individual   motors   required. 

The  washing  machines  in  this  laundry  are  the  old 
type  wooden  ones.  If  the  new  type  metal  machines 
were  installed  the  annual  saving  effected  by  purchased 
power  would  be  at  least  $1,937  over  generated  power. 
The  conclusions  from  this  investigation  are  that  at 
the  present  prices  of  power  and  fuel  oil  a  considerable 
saving  can  be  made  with  purchased  power  over  any 
other  method  of  operation,  and  that  in  new  laundries, 
properly  equipped,  the  possible  saving  is  so  large  that 
nothing  but  purchased  power  can  reasonably  be  con- 
sidered. 

Generated  vs.  Purchased  Power  in  Saw  Mills 

The  subcommittee  investigating  this  phase  of  com- 
petitive power  sent  out  questionnaires  (patterned  after 

those  sent  out  to  waste  heat  cement  plants)  to  sixteen 
saw  mills  in  California  and  one  in  Oregon  and  received 
five  answers  in  reply,  only  one  of  which  contained  suffi- 

cient information  to  be  of  value,  and  even  this  one  was 
not  definite  enough  for  the  purpose  of  figuring  power 
costs  per  kw-hr.  In  the  first  place  the  capital  invested 
in  power  producing  machinery  was  not  given,  hence 
the  fixed  charges  could  not  be  figured.  Second,  the 
operating  and  maintenance  costs  including  repairs 
($15,000  per  month)  covered  a  part  of  the  mill  not 
electrified  (engine  drive)  and  steam  for  the  dry  kiln, 
as  well  as  the  electric  power  producing  part.     Third, 

the  kw-hr.  generated  were  stated  at  3,000  kw.  per 
working  day.  This  was  probably  intended  to  be  an 
average  load  of  3,000  kw.  per  day  during  the  time  of 
operation,  but  the  number  of  hours  run  per  day  was 
not  given.  The  subcommittee  figured  this  as  approxi- 

mately 1,053,000  kw-hr.  per  month,  but  they  may  have 
had   further   information   on   the   subject. 

The  maximum  demand  was  given  as  4,000  kw.,  and 
the  output  of  the  mill  at  9,000,000  ft.  of  lumber  per 
month,  but  the  kind  of  lumber  worked  was  not  noted. 
From  the  above  the  average  use  of  power  per  1,000 
board  ft.  is  117  kw-hr.,  and  from  data  at  hand  the  aver- 

age in  saw  mills  is  27  kw-hr.  for  sugar  pine  lumber  and 
54  kw-hr.  for  redwood  lumber.  Where  a  saw  mill  and 
planing  mill  was  combined  the  average  with  sugar  pine 
lumber  was  found  to  be  from  52  to  59  kw-hr.  per  1,000 
board  ft.,  the  planing  mill  handling  a  considerable  por- 

tion of  the  output  of  the  saw  mill.  Inquiry  of  the  San 
Francisco  office  of  this  particular  lumber  company  se- 

cured the  information  that  the  timber  worked  was  prin- 
cipally redwood,  but  that  some  fir  was  also  worked,  and 

that  a  planing  mill  was  operated  in  connection  with  the 
saw  mill,  in  which  case  the  117  kw-hr.  per  1,000  board 
ft.  figured  above  is  not  unreasonable,  for  power  con- 

sumed in  redwood  mills  is  about  double  that  of  sugar 

pine  mills. 
The  findings  of  the  committee  in  this  instance  were 

that  this  power  (1,053,000  kw-hr.  per  month)  could 
be  purchased  from  the  San  Joaquin  Light  &  Power 
Corporation  under  their  wholesale  rate  for  $11,577.50  or 
a  saving  of  $3,422.50  per  month  over  the  operating 
charges  noted  above  ($15,000)  and  if  purchased  from 
the  California  Oregon  Power  Company  under  their  spe- 

cial lumber  mill  rate  the  saving  would  be  about  $5,000 
per  month.  The  operating  charges,  however,  cover 
other  operating  expense  besides  that  for  electric  power 
generation,  the  proper  segregation  not  being  known. 
The  fixed  charges  covering  electric  power  generation 
(amount  not  known)  may  or  may  not  cover  that  de- 

ductible portion  of  the  operating  charges  properly 
belonging  to  activities  other  than  electric  power  gen- 

eration. It  would  appear,  however,  that  this  mill  if 
located  on  the  lines  of  either  of  these  power  companies 
(though  it  is  not)  could  purchase  power  at  a  saving 
if  this  saving  was  not  wiped  out  completely  by  the  cost 
of  disposing  of  the  additional  lumber  refuse  resulting 
from  operating  the  boilers  only  for  the  purpose  of 
supplying    the    dry    kilns    with    steam. 

To  properly  get  at  this  problem  a  personal  investi- 
gation should  be  made  of  some  representative  mill, 

the  operators  of  which  were  sufficiently  interested  in 
securing  the  real  facts  to  be  willing  to  cooperate  with 
the  investigator  to  the  extent  of  lending  every  possible 
aid  in  securing  the  actual  investment  and  operating 
costs  from  their  books  or  records,  and  in  making  such 
other  investigations  and  tests  as  would  establish  a 
proper  basis  for  figuring  the  cost  of  power  production 
and  all  other  incidental  things,  that  might  effect  the 
practical  utilization  of  outside  power  service.  Such  an 
investigation  would  probably  take  three  months  con- 

tinuous time  of  a  man  particularly  qualified  for  such 
work.  A  similar  investigation  was  made  in  connec- 

tion with  the  laundry  problem  and  resulted  in  the  dis- 
covery of  some  practical  facts  which  greatly  discounted 

the  value  of  exhaust  steam,  at  least  in  its  application 
in  this  industry.  If  such  an  investigation  could  be  made 
of  the  saw  mill  problem,  covering  actual  practical 
operation,  something  might  be  discovered  that  would 
upset  some  of  the  time-honored  assumptions,  but  if  not 
at  least  the  actual  facts  would  be  known  as  well  as 
the  practical  limitations  of  generated  and  purchased 
power  in  this  industry,  a  worthwhile  thing  in  itself. 

The  general  findings  of  the  committee  on  this  sub- 
jest  were  as  follows: 

1.  The  information  obtained  was  too  meager  to 
make  a  thorough  analysis  of  the  subject,  due  to  the 
methods  of  accounting  in  use  by  the  lumber  companies 
which  do  not  take  into  account  all  of  the  factors  effect- 

ing the  actual  cost  of  generated  power.  Further,  it  is 
quote  probable  that  if  both  the  direct  and  indirect  costs 
of  all  shutdowns  incident  to  power  generation  were 
charged  to  this  account  the  advantage  would  lean 
greatly  toward  central-station  power  on  account  of  its 
greater  relative  dependability. 

2.  In  most  plants  steam  is  necessary  for  the  dry 
kilns  and  the  generators  are  operated  with  surplus 
steam  from  free  fuel  which  would  otherwise  have  to  be 
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disposed  of  in  an  incinerator,  and  under  these  condi- 
tions it  is  obviously  more  economical  to  operate  an 

isolated  generating  plant  than  purchase  central-station 
power. 

3.  In  plants  so  located  that  there  is  a  market  for 
waste  fuel  or  firewood  for  domestic  consumption  and 
where  steam  is  not  used  for  dry  kilns,  it  is  more  eco- 

nomical to  buy  central-station  power  than  to  operate 
an  isolated  plant. 

4.  The  ideal  arrangement  for  the  lumber  companies 
is  to  maintain  a  generating  plant  the  size  of  which 
should  be  governed  by  the  reserve  capacity  of  the 
boilers  in  relation  to  the  average  available  fuel  (waste 
fuel) ;  this  plant  to  be  tied  in  with  central-station  lines 
under  a  reciprocal  agreement  governing  input  and  out- 

put, to  guarantee  continuity  of  service. 
5.  It  is  more  economical  to  buy  central-station 

power  for  logging  operations. 

6.  The  power  salesman's  best  line  of  approach  and 
contact  is  upon  the  point  of  continuity  of  central- 
station  service.  Other  arguments  depend  largely  upon 
local  conditions. 

Copies  of  this  report  in  full  with  answers  received  to 
questionnaires  will  be  available  to  member  companies. 

Generated  vs.  Purchased  Power  in  Large  Hotels 
More  and  more  hotels  are  being  converted  to  central- 

station  current  throughout  the  country  due  to  the 
economies  in  engine  room  operation  that  can  be  se- 

cured by  this  method  only.  This  tendency  is  more 
noticeable  in  the  East  than  in  California,  probably  due 
to  the  hot  summers  wliich  make  exhaust  steam  of  no 
value  whatever  during  that  season.  The  value  of  ex- 

haust steam  in  hotels,  however,  is  much  over-estimated, 
for  as  a  particular  matter  of  fact  large  quantities  of  it 
are  usually  wasted  where  plants  are  operated  non- 
condensing  due  to  the  fact  that  the  heating  demand 
cutve  does  not  parallel  the  power  and  lighting  demand 
curve.  Where  part  of  the  machines  are  operated  con- 

densing in  order  to  save  this  loss,  the  power  thus  gen- 
erated costs  considerably  more  than  purchased  power, 

though  not  as  much  more  as  it  would  with  non-con- 
densing machines  where  the  exhaust  is  wasted.  The 

greatest  economy,  however,  is  secured  through  the 
much  lower  operating  and  maintenance  costs  of  elec- 

trically driven  auxiliaries  over  the  steam  driven  ones, 
and  the  saving  effected  by  the  absence  of  a  lot  of  ma- 

chinery and  a  maze  of  steam  pipes  which  require  costly 
attention  and  occupy  valuable  space.  Then,  too,  operat- 

ing the  boilers  at  low  pressure  for  steam  heating  also 
effects  a  saving  over  high  pressure  boilers  using  re- 

ducing valves  for  this  purpose,  so  if  exhaust  steam  is 
no  longer  used  the  pressure  on  the  boilers  should  be 
reduced  to  5  or  6  lb.  gage.  If  a  small  quantity  of  high 
pressure  steam  is  necessary  an  auxiliary  boiler  should 
be   operated   for  this   purpose. 

A  temporary  report  was  made  on  the  operations  of 
a  very  large  hotel  in  San  Francisco  about  two  years 
ago  (when  fuel  oil  was  $1.20  per  bbl.)  in  which  the 
approximate  saving  to  be  made  with  purchased  power 
and  low  pressure  steam  for  heating  (all  auxiliaries  to 
be  operated  electrically)  was  figured  to  be  at  least 
$5,600  per  year.  Had  it  been  possible  to  make  an 
actual  test  the  saving  would  have  been  greater  as  it 
was  assumed  that  all  the  exhaust  was  used  for  heat- 

ing. The  report  was  made  in  the  month  of  January 
when  this  probably  was  the  case  but  in  later  months 
following  large  quantities  of  exhaust  steam  were  ob- 

served to  be  escaping  into  the  air.  An  eastern  engin- 
eering concern  estimated  the  cost  of  changing  over  the 

plant  at  $50,000,  and  stated  that  they  were  willing  to 
guarantee  an  annual  saving  of  $35,000  if  allowed  to 
direct  the  operation  of  the  plant,  for  which  they  asked 
a  fee  of  $3,600  per  year  in  addition  to  the  cost  of  the 
change. 

The  findings  of  this  subcommittee  are  that  no  new 
hotels  are  putting  in  electric  power  generating  plants. 
That  the  cost  of  power  in  hotels  with  plants  under  300- 
kw.  capacity  is  not  less  than  3  cents  per  kw-lir.  and  that 
central-station  current  for  hotels  having  a  demand  of 
over  150  kw.  can  be  purchased  for  less.  That  for  larger 
installations  the  cost  of  generation  is  considerably  less, 
and  that  in  one  installation  of  900-kw.  capacity  the 
cost  with  fuel  oil  at  $1.65  per  bbl.  was  1.45c  per  kw-hr. 
or  over,  but  that  central -station  current  was  available 
at  quite  a  bit  less  than  this  figure.  That  the  main  rea- 

son  for   not    purchasing    power    lies    in    the    apparent 

economy  in  the  use  of  exhaust  steam  for  heating  and 
laundry  work,  but  that  this  advantage  is  more  ap- 

parent than  real.  Finally,  that  in  hotels  having  power 
producing  machinery  in  operation  they  are  likely  to 
continue  generating  during  the  useful  life  of  that  ap- 

paratus, as  it  has  hardly  more  than  junk  value  for 
any  other  purpose. 

It  is  this  latter  fact  that  makes  it  hard  to  convert 
existing  plants,  especially  as  additional  outlays  are 
usually  necessary  to  effect  economies  of  operation  with 
the  adoption  of  purchased  power,  yet  as  existing  plants 
get  older  they  become  less  economical  and  repairs  be- 

come more  costly  and  an  investigation  of  actual  condi- 
tions will  often  reveal  the  fact  that  it  would  pay  to 

junk  the  plant  long  before  it  actually  wears  out. 

Copies  of  this  subcommittee's  report  will  also  be available  for   distribution. 

Large  Diesel  Engine  Installations 
The  subcommittee  having  this  subject  in  charge  was 

so  busy  on  other  subjects  that  no  time  was  available 
for  an  investigation  of  this  one  and  no  report  was 
made. 

The  Diesel  engine,  on  account  of  its  large  first  cost, 
and  consequently  its  much  greater  fixed  charges,  will 
show  its  most  economical  costs  per  unit  of  output  at 
high  load  factor.  Such  high  load  factor  is  offered  by 
the  ice  making  industry,  the  machines  for  the  manu- 

facture of  which  are  operated  24  hr.  per  day  for 
usually  eleven  months  per  year.  If,  then,  the  Diesel 
engine  is  at  all  a  serious  competitor  of  central-station 
power  it  would  demonstrate  that  fact  most  effectively 
in  its  application  to  power  production  in  this  industry. 

The  results  of  the  investigations  of  an  independent 
engineer  for  the  benefit  of  those  interested  in  ice  mak- 

ing are  given  herewith  and  they  apply  to  a  100-ton, 
high-pressure,  raw-water  ice  plant  producing  32,000 
tons  per  year  and  operating  with  1,600  300-lb.  cans  and 
35,000  ft.  of  1%-in.  pipe,  4-can  lift,  automatic  fill,  and 
10,000-ton  season  ice  storage.  The  results  include 
energy  at  1%  cents  per  kw-hr.,  coal  at  $4.50  per  ton 
delivered,  and  fuel  oil  for  the  oil  engines  at  5  cents  per 
gal.  delivered. 

Per  Cent  Power 
or  Fuel 

Total  Yearly       Yearly  Power       to  Total 
Type    of    Plant  Mfg.  Cost  &  Fuel  Cost       Mfg.  Cost 

Motor-driven    569,630  $22,100  32.0 
Uniflow  steam 
Engine-driven        74,932  9,300  12.5 
Full  Diesel  oil 
Engine-driven        74,362  8,800  11.9 
Semi-Diesel  oil 
Engine-driven        76,294  11,160  14.7 

From  the  above  it  will  be  noticed  that  with  motor 
drive  and  central-station  current  the  yearly  manufac- 

turing cost  is  the  least,  but  the  percent  the  power  bills 
bear  to  the  total  expense  is  more  than  double  the  ratio 
of  fuel  expense  to  total  expense  of  the  steam  and 
Diesel  engines.  The  fuel  expense  of  course  is  not  the 
total  expense  of  power  for  either  the  steam,  Diesel  or 
semi-Deisel  engines,  but  machinery  salesmen,  especially 
of  the  oil  engine  variety,  try  to  make  it  appear  that 
way  in  their  unfair  comparison  of  fuel  costs  with  cen- 

tral-station power  costs,  and  it  is  tliis  that  impresses  the 
uninformed  rather  than  any  actual  competitive  value 
they  might  possibly  possess. 

The  cost  per  ton  of  ice  manufactured,  which  includes 
operating  costs  and  fixed  charges,  water,  ammonia, 
storage,  etc.,  is  as  follows: 
Motor-driven  plant   $2.17  per  ton 
Uniflow   steam   engine-driven   plant    2.34  per  ton 
Full  Diesel   oil   engine-driven  plant   -    2.32  per  ton 
Semi-Diesel  oil  engine-driven  plant    2.38  per  ton 

In  the  cost  for  motor  drive  purchased  power  was  fig- 
ured at  1%  cents  per  kw-hr.  If  this  plant  was  on  the 

line  of  the  Pacific  Gas  and  Electric  Company  it  would 
earn  an  average  rate  of  9.4  mills  per  kw-hr.,  and  the 
annual  cost  of  power  instead  of  being  $22,100  would 
have  been  $13,839.60.  The  cost  per  ton  of  ice  would 
therefore  have  been  $1.92  with  purchased  power,  the 
other  items  entering  into  manufacturing  costs  remain- 

ing the  same — such  as  labor,  investment,  water, 
ammonia,  etc. 

The  opinion  of  this  subcommittee  is  that  the  Diesel 
engine  is  not  a  real  competitor  of  central-station  ser- 

vice where  rates  as  low  as  those  in  effect  here  are 
available  and  the  service  is  dependable. 
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The   Industrial   Application   of   Electric 
Heat 

Report  of  Subcommittee  on  Industrial  Heating, 
Power  Bureau,  Commercial  Section* 

THE  following  is  a  composite  report  of  the  work  of 
the  members  of  this  subcommittee,  but  cannot  ade- 

quately cover  the  papers  prepared  by  the  committee 
members  on  the  individual  subjects  assigned  to  them. 
The  follo"sving  papers  have  been  mimeographed  and  are available  for  those  who  desire  them: 

Baking  Cores  by  Electric  Heat   E.  J.   Cipperly 
Using  Electricity  for  Heat  Treating   E.  J.   Cipperly 
Commercial    Electric    Cooking   T.    A.    Reid 
Electric  Melting  and  Refining  of  Iron   E.  A.  WTTcox 
Electric  Brass  and  Bronze  Melting  Furnaces   E.  A.  Wilcox 
Electric  Welding   F.  ,0.   Sievers 
Electric  Japanning   Ovens   W.   G.   Tanner 
Arc  Heating  of  Steel   E.  V.   Kane 
Electric  Dehydration   W.   W.   Hicks 
Vitreous   Enamelling     _   JI.   A.   Mulvaney 

Without  doubt  the  most  spectacular  application  of 
industrial  heating  is  the  arc  furnace.  In  the  steel  in- 

dustry the  arc  furnace  is  taking  a  more  and  more  promi- 
nent place — ^there  being  in  excess  of  100  electric  fur- 

naces in  steel  casting  foundries  in  the  United  States. 
For  the  production  of  special  steels  and  alloys  the 
electric  furnace  is  without  a  peer,  there  being  in  excess 
of  75  electric  furnaces  in  this  class  of  work.  The 
United  States  census  credits  California  with  the  produc- 

tion of  97,000  tons  of  steel  in  1923,  while  slightly  less 
than  7  per  cent,  or  7,000  tons,  ajet'e  produced  in  electric 
furnaces.  In  the  United  States  that  year  500,000  tons 
of  steel  were  produced  electrically,  this  being  but  one 
and  one-half  per  cent  of  the  total  steel  production. 

If  the  census  figwres  are  correct,  the  existing  electric 
furnace  installations  are  a  possible  outlet  for  175  mil- 

lion additional  kw-hr.  annually  in  California. 
The  amount  of  steel  produced  electrically,  while  a 

small  part  of  the  total,  is  increasing  at  a  faster  rate 
than  the  total  production.  Because  of  the  ease  and 
certainty  of  control  of  the  factors  which  determine  good 
steel  and  perfect  castings,  electric  steel  furnaces  will 
continue  to  be  the  major  application  of  electricity  to 
industrial  heating. 

In  melting  and  refining  of  iron,  the  electric  arc  fur- 
nace has  already  established  itself  in  those  fields  where 

high  quality  of  iron  castings  is  demanded,  and  in  this 
field,  high  quality  has  been  attained  at  costs  which  com- 

pare favorably  with  the  costs  in  cupola  practice.  The 
electric  furnace  makes  available  scrap  which  cannot  be 
used  in  the  cupola;  prevents  contamination  from  the 
fuel;  makes  possible  close  analysis  of  each  heat,  in- 

suring a  uniform  product,  and  the  temperature  may  be 
adjusted  to  any  desired  point  to  meet  the  exacting  re- 

quirements of  intricate  castings  without  resorting  to 
the  excessive  use  of  phosphorous  with  its  deleterious 
effects.  It  is  particularly  interesting  to  note  that  with 
electricity  costing  seven  or  eight  times  more  than  coke, 
the  electric  furnace  can  frequently  deliver  a  better 
quality  product  to  the  ladle  at  a  lower  cost  than  the 
cupola — this  because  of  the  saving  in  cost  of  the  metal 
charged,  and  the  lower  melting  loss  and  labor  costs. 

The  electric  furnace  is  particularly  well  adapted  to 
the  production  of  malleable  castings.  The  charging, 
tapping  and  testing,  with  the  electric  furnace,  are  easily 
done;  heats  may  be  held  for  hours  without  injury  to  the 
furnace  or  metal,  temperature  and  anlysis  may  be  ac- 

curately controlled  with  less  expensive  charges,  and  a 
better  grade  of  malleable  casting  is  more  readily  pro- 

duced. It  is  quite  possible  that  because  of  the  better 
grade  of  iron  castings,  and  the  consequent  wider  use, 
the  arc  furnace  in  melting  and  refining  of  iron  will 
enjoy  a  more  general  application  than  exists  in  the 
steel   industry. 

The  progress  of  the  electric  furnace  in  melting  brass 
and  bronze  has  been  more  rapid  than  in  the  iron  and 
steel  industry.  Three  types  of  furnaces  are  in  use,  with 
the  field  rapidly  narrowing  down  to  two.  The  indirect 
arc  type  is  used  for  those  applications  where  the  fur- 

*  John  L.  Farley,  Pacific  Gas  and  Electric  Company,  chairman ; 
E.  J.  Cipperly,  General  Electric  Company ;  T.  A.  Reid,  Westinghouse 
Electric  &  Manufacturing  Company ;  H.  A.  Mulvaney,  Electric 
Sales  Service  Company  ;  E.  A.  Wilcox,  E.  A.  Wilcox  Company ;  F.  O. 
Sievers,  General  Electric  Company ;  W.  G.  Tanner,  Southern  Cali- 

fornia Edison  Company  ;  E.  V.  Kane,  L.  A.  Bureau  of  Power  and 
Light ;  W.  W.  Hicks ;  W.  L.  Boxall,  Southern  California  Edison 
Company. 

nace  is  used  intermittently,  or  where  the  analysis  must 
be  varied  frequently.  There  are  135  furnaces  of  this  type 
in  use  in  the  United  States.  For  those  applications 
where  there  is  continuous  production  and  infrequent 
change  in  analysis,  the  induction  furnace  has  been  ex- 

tensively installed,  there  being  275  of  this  type  in  the 
United  States.  The  other  type  referred  to  obtains  its 
heat  from  a  granular  resistor  material,  and  the  heat  is 
reflected  to  the  metal  from  the  walls  and  roof  of  the 
furnace. 

There  are  many  reasons  why  the  electric  furnace 
has  become  so  well  established  in  this  industry,  among 
the  more  important  being:  low  melting  losses,  large 
capacities,  uniformly  well  stirred  product,  close  con- 

trol of  anlysis  and  heat,  saving  in  space,  better  work- 
ing conditions  and  lower  labor  costs. 

Another  use  of  electric  heat  in  the  foundry  is  in  bak- 
ing cores.  Last  year  when  some  installations  of  electric 

core  baking  were  changed  to  gas  on  account  of  the 
power  shortage  in  some  sections,  production  and  quality 
of  core  were  lowered,  and  the  chance  to  return  to  elec- 

tric baking  was  welcomed.  The  automatic  control  and 
even  distribution  of  heat  possible  in  the  electric  oven, 
makes  it  particularly  well  suited  to  this  class  of  work. 
This  should  prove  a  profitable  field  for  active  work  on 

the  part  of  power  and  oven  salesmen,  and  this  to'  the 
distinct  advantage  of  the  foundryman. 

The  fallacy  of  comparing  the  value  of  various  fuels 
on  a  B.t.u.  basis  is  particularly  well  illustrated  in  the 
heat  treating  processes  where  electricity,  because  of  the 
high  efficiency  in  application,  the  reduction  of  discards, 
the  elimination  of  straightening  and  cleaning  opera- 

tions, and  the  improvement  of  the  product,  make  it  the 
most  economical  source  of  heat  in  the  majority  of  cases. 
This  does  not  take  into  consideration  the  practical 
elimination  of  shut-downs  for  repairs,  and  the  comfort- 

able working  conditions  for  employees.  The  load,  which 
is  usually  on  the  line  from  10  to  24  hr.  each  day,  is 
practically  non-inductive;  is  a  very  attractive  one  for 
central  stations  and  is  one  which  can  be  safely  sold 
with  assurance  that  the  installation  will  stay  sold. 

The  field  of  electric  welding  has  broadened  rapidly 
during  the  past  few  years.  The  portable  motor  or 
engine-driven  ^welding  sets  have  made  possible  the  use 
of  arc  weldiKg  at  inaccessible  places,  and  the  develop- 

ment of  automatic  welding  machines  has  improved  the 
quality  of  wo;rk,and  made  possible  the  welding  of  thin 
materials  formerly  thought  impossible.  The  paper  on 
this  subject  cpntains  some  valuable  tables  on  current 
consumption  ^d  welding  speeds  for  different  kinds  of 
work. 

The  use  of  electricity  in  japanning  ovens  is  a  matter 
which  should  receive  careful  consideration  in  each  in- 

stallation involved.  Oil  fired  equipment  has  replaced 
electricity  in  some  of  the  larger  installations,  but  there 
seems  to  be  a  legitimate  field  for  electric  japanning 
ovens  and  these  make  very  desirable  loads.  One  com- 

pany sold  six  japanning  ovens  in  1924,  totaling  339  kw. 
and  five  varnish  drying  ovens  with  an  aggregate  ca- 

pacity of  325  kw. 
In  the  field  of  commercial  cooking,  the  importance  of 

the  efficiency  of  the  application  has  made  possible  a 
rapid  expansion  in  the  use  of  electricity.  Restaurants, 
hotels  and  hospitals  are  using  ranges,  griddles,  broilers, 
etc.,  in  increasing  numbers,  and  the  canning  industry  is 
using  electricity  in  some  cooking  processes  to  a  marked 
advantage  and  at  an  overall  cost  which  is  actually 
lower  than  for  fuel  fired  equipment.  For  baking  bread 
and  pastries,  there  is  a  vdde  range  of  dependable 
equipment  available.  The  higher  cost  of  electric  heat 
is  more  than  returned  in  decreased  shrinkage,  a  barrel 
of  flour  actually  producing  more  loaves  of  bread  of  a 
given  weight  than  can  be  secured  from  fuel  fired  ovens. 
Add  to  this  the  increased  production  from  a  given  size 
of  equipment,  better  quality  of  product  because  of  ac- 

curate control,  cleanliness,  improved  working  condi- 
tions, safety,  saving  in  floor  space  and  long  life  of 

equipment,  and  we  have  a  very  desirable  piece  of 
equipment  for  the  consumer.  This  class  of  business  has 
enjoyed   a   healthy   growth   during  the   past   year. 

The  increased  use  of  electric  heat  for  vitreous  enam- 
elling has  been  hampered  during  the  past  year  on  the 

Pacific  Coast  by  an  unwarranted  amount  of  publicity 
which  has  been  given  to  some  oil-fired  oven  experiments 
at  a  plant  where  a  large  part  of  the  work  had  been  done 
in  electric  furnaces.  While  some  earlier  types  of  elec- 

tric furnaces  have  been  displaced,  the  oil-fired  equip- 
ment has  not  been   in   operation  long  enough  to   give 
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conclusive  results,  and  the  furnace  linings  have  already 
given  trouble.  It  is  believed  that  this  experiment  will 
reflect  favorably  on  the  application  of  electricity  to 
this  class  of  work.  The  two  large  duplex  electric  tub 
furnaces  in  the  plant  referred  to  are  not  being  replaced, 
nor  is   such  a   move   being   planned   at  this   time. 

In  the  dehydration  of  fruits,  some  experiments  have 
been  conducted  which  are  very  favorable  to  the  use  of 
electric  heat,  especially  for  nuts  where  close  regulation 
produces  a  superior  product.  This  summer  an  experi- 

ment is  to  be  conducted  wliich  should  give  some  very 
valuable  data.  Two  dehydrators,  side  by  side  and  of 
the  same  size,  and  with  the  same  attendants,  one  fuel 
fired  and  the  other  with  electric  heat,  vsdll  be  operated 
during  the  season.  The  dehydrating  load  is  a  very  de- 

sirable addition  to  the  agricultural  load,  both  for  the 
consumers  and  for  the  power  companies,  as  it  comes  on 
at  the  close  of  the  pumping  season. 
Another  agricultural  load  which  should  claim  the 

attention  of  central-station  men  is  the  hatching  and 
brooding  of  chickens.     Last  year  22,000,000   chickens 

were  hatched  commercially  in  California.  If  this  had 
all  been  done  electrically,  from  11,000,000  to  40,000,000 
kw-hr.  would  have  been  consumed.  One  of  the  most 
attractive  features  of  this  equipment  is  that  the  power 
cost  in  the  more  efficient  equipment  is  actually  less  than 
the  fuel  cost  in  oil  equipment.  Add  to  this  the  elimina- 

tion of  the  fire  hazard,  and  reduced  attendance  costs, 
and  we  have  an  appliance  which  is  unusually  attractive 
to  the  consumer.  This  device  must  receive  practically 
uninterrupted  service,  and  the  fear  of  a  shut  down  is 
one  of  the  chief  obstacles  in  the  sale  of  this  equipment. 
Incubators  are  not  as  exacting  in  their  requirements  as 
brooders.  When  the  chickens  are  young  and  the 
weather  cold,  a  fifteen  to  thirty-minute  interruption  in 
service  would  be  disastrous.  This  load  comes  on  late 
in  December  and  continues  through  May. 

With  the  improved  equipment  which  is  rapidly  be- 
coming standardized,  and  with  the  favorable  rates  avail- 

able on  the  Pacific  Coast,  the  application  of  electric 
heat  to  the  industries  is  destined  to  be  the  major  load 
supplied  by  central  stations. 

Electric  Transportation  and  the  Central  Station 
Report  of  Transportation  Biu-eau* 

THE  Transportation  Bureau  has  devoted  much  of  its 
effort  to  the  preparation  of  three  series  of  letters 
calling  the  attention  of  executives,  new  business 

men  and  transportation  and  construction  men  to  the  ad- 
vantages to  be  gained  by  using  and  sponsoring  the  use 

of  electric  trucks. 
The  bureau  has  also  succeeded  in  arranging  for  an 

Electric  Vehicle  School  to  be  held  in  San  Francisco  the 
week  prior  to  the  June  convention  of  the  National  Elec- 

tric Light  Association.  Through  the  activities  of  the 
bureau  better  team  work  among  the  truck  and  battery 
representatives,  truck  users  and  central  stations  has 
been  brought  about,  tending  toward  a  more  unified 
and  intensive  sales  effort. 

The  Electric  Street  Truck  Committee  has  made  a 
study  of  truck  operation  in  comparison  with  gasoline 
truck  operation  and  has  developed  some  very  interest- 

ing facts. 
The  Industrial  Truck  and  Tractor  Committee  in  re- 

porting on  the  use  of  this  equipment  calls  attention 
to  present  applications  and  to  the  large  potential  field 
for  further  use. 

Recommendations 

The  Transportation  Bureau  as  a  result  of  its  activi- 
ties makes  the  following  recommendations: 

1 — That  the  electric  utilities  very  seriously  consider 
the  advantages  to  be  gained  by  the  use  of  electric 
trucks,  which  will  result  not  only  in  a  reduction  of 
their  own  transportation  costs,  but  also  in  the  encour- 

aging of  other  concerns  to  use  electrics. 

2 — That  a  new  committee  under  the  jurisdiction  of  the 
Transportation  Bureau  be  established  to  study  trans- 

portation problems  and  operating  costs  'of  all  equip- ment both  gasoline  and  electric  used  by  the  electric 
utilities  with  a  view  of  mutual  aid  in  improving  operat- 

ing efficiency. 

3 — That  a  survey  be  made  of  Pacific  Coast  conditions 
to  determine  the  percent  of  the  total  trucks  in  use 
that  do  work  which  could  be  handled  by  electrics. 

4 — That  a  detailed  study  be  made  of  industrial  truck 
and  tractor  applications  and  that  articles  dealing  with 

*Transportation  Bureau,  Commercial  Section. — J.  S.  Moulton. 
chairman,  San  Joaquin  Light  &  Power  Corporation ;  S.  B.  Shaw, 
vice-chairman.  Pacific  Gas  and  Electric  Company ;  W.  W.  Willits, 
secretary,    Los    Angeles    Gas    &    Electric    Company. 

Electric  Truck  Committee. — S.  B,  Shaw,  chairman,  Pacific  Gas 
and  Electric  Company ;  Peter  Ducker,  Southern  California  Edison 
Company ;  J.  L.  Farley.  Pacific  Gas  and  Electric  Company  ;  Harry 
Easterbrook,  Westinghouse  Electric  &  Manufacturing  Company ; 
Ed.  Hunt,  General  Electric  Company  ;  W.  J.  Shaeffer,  Los  Angeles 
Gas  &  Electric  Company  ;  H.  N.  Sessions.  Southern  California  Edi- 

son Company ;  A.  J.  Theis,  Pacific  Gas  and  Electric  Company ;  C. 
D.  Weiss,  San  Diego  Consolidated  Gas  &  Electric  Company ;  E.  C. 
Wood,   Pacific  Gas  and  Electric   Company. 

Industrial  Truck  Committee. — Ira  G.  Perin,  chairman,  Elwell 
Parker  Company  ;  D.  L.  Hicky.  Pacific  Gas  and  Electric  Company ; 
H.  C.  Rice,  Southern  California  Edison  Company ;  W.  W.  Willits, 
Los  Angeles  Gas  &  Electric  Company ;  H.  B.  Cleveland,  Gunn 
Carle  Company ;  Henry  Boone,  Industrial  Supply  Company ;  G.  F. 
Wakeman,  Edison  Storage  Battery  Company ;  E.  Kower,  Electric 
Storage    Battery    Company. 

special  and  unique  applications  be  prepared  for  trade 

publications. 
5 — That  an  Electric  Transportation  Association 

modeled  along  the  saraie  lines  as  the  one  now  existing 
in  San  Francisco  be  formed  in  Los  Angeles  to  bring 
together  for  the  promotion  of  common  interest  the 
truck  and  battery  distributors,  central  station  represen- 

tatives and  electric  truck  operators. 

Educational   Letters 

The  Transportation  Bureau  as  a  whole  has  devoted 
considerable  effort  toward  the  preparation  of  three 
series  of  letters  designed  to  further  interest  the  electric 
utility  executives,  new  business  men  and  transportatfon 
and  construction  men  in  the  electric  truck.  These  let- 

ters have  been  segregated  into  three  series,  the  first 
of  wliich  consists  of  13  letters  to  company  executives, 
outlining  the  results  that  the  electric  utilities  will 
realize  by  using  and  actively  promoting  the  use  by  their 
consumers  of  electric  trucks.  The  second  series  con- 

sisting of  12  letters  are  being  sent  to  new  business  men 
and  cover  the  reasons  that  the  battery  charging  load  is 
so  ideally  situated  to  improve  the  daily  load  curve  and 
to  yield  such  a  high  net  revenue  to  the  power  compan- 

ies. These  letters  suggest  the  value  of  designating  an 
individual  or  bureau  to  specialize  in  encouraging  the 
use  of  electric  street  and  industrial  trucks.  The  third 
series  of  10  letters  go  to  transportation  and  construc- 

tion men  who  are  primarily  interested  in  economy  and 
reliability  of  the  trucks  operated  by  the  power  com- 

panies themselves.  For  this  reason  great  stress  is  laid 
upon  the  economy  of  operation,  the  ease  of  handling 
and  the  continuous  service  which  the  electric  truck  will 
show. 

Figs.  1  and  2  show  reproductions  of  several  of  the 
various  letters  which  have  been  sent  out.  The  appen- 

dix to  this  report  contains  the  complete  series  sent  to 
central  station  executives. 

Electric  Vehicle  School 

The  bureau  has  arranged  with  the  Transportation 
Bureau  of  the  National  Electric  Light  Association  and 
its  Electric  Vehicle  School  Committee  to  have  a  school 
held  in  San  Francisco  the  week  prior  to  the  National 
Electric  Light  Association  convention.  This  school  is 
to  be  similar  to  the  one  held  in  San  Francisco  two 
years  ago  and  to  those  which  have  been  held  from  time 
to  time  in  New  York,  Boston,  Chicago  and  other 
Eastern  cities.  This  school,  which  lasts  for  one  week, 
covers  all  aspects  of  the  electric  truck,  including  its 
construction,  operation,  battery  construction  and  charg- 

ing, transportation  engineering  and  the  selling  of  the 
trucks.  The  former  schools  have  been  attended  by  cen- 

tral station  representatives  and  by  operators  of  elec- 
tric trucks.  An  attendance  at  the  coming  school  of  at 

least  40  is  anticipated,  and  it  is  hoped  that  last  minute 
enrollments  will  bring  the  number  considerably  above 
this. 
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Unification  of  Sales  Effort 

The  bureau  has  through  its  committees  brought  to- 
gether tlie  various  individuals  and  firms  interested  in 

the  promotion  of  electric  truclis  and  tractors  with  the 
result  that  as  the  various  individuals  have  become 
better  acquainted  their  cooperation  toward  increasing 
the  use  of  electrics  has  been  improved.  The  Trans- 

portation Bureau  has  done  very  valuable  work  in  this 
connection  and  firmly  believes  that  it  has  been  a  con- 
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Eastern  cities,  and  for  this  reason  the  gasoline  driven 
veliicle  has  not  been  handicapped  to  the  extent  that  it 
has  been  where  trafiic  is  more  dense. 

2 — Density  of  Population.  The  density  of  popula- 
tion is  also  greater  in  the  Eastern  cities  than  in  those 

of  the  Pacific  Coast.  The  greater  the  density  of  popu- 
lation, the  more  frequent  will  be  the  stops  on  delivery 

routes,  and  the  shorter  the  hauls  for  general  transpor- 
tation purposes. 

Pacific  Coast  electrical  association 
L  ELECTRIC   USHT  ASSOCIATION 

(.  a.  MOULTON 

I  JOAauiH  LJ0HT  ■ 

April  30,  1925. 

ar,  ?,  A.  ttncH,  Jr.*, 
Vioo  Pt^aideat  1  Caiieral  Uajugar, 
P&clflo  Gas  &  ElA^trlc  CozfBn;, 
gas  PranciscQ,  California. 

Daar  Sir: 

Aftar  aeoariag  ywiraolf  that  ths  oat  profits  of  yoor  Caspasy 
ara  yialding  a  fair  return  upon  the  lavaated  capital,  yaiir  ttej±  eoooara 
la  randerlag  the  oonauser  the  best  poaaibla  aerYlaa  at  tlta  loveot  peaa- 
ible  ooat.     The  eero  nearly  you  are  able  ta  fit  the  defiaod  for  povsr  to 
the  potential  output  of  your  genaratiag  plants,  the  sore  nearly  vlll  yoor 
genarAtors  and  licaa  be  centinuouely  loaded  and  the  Xv'Or  vill  it  be 
poaaible  to  oaice  the  rates  for  all  hlnde  of  elattrie  asrrice. 

fou  are  attaspting  to  -fit  your  aa&aoaal  po»ar  demand  to  your 
potential  po»ar  reSQureos  by  the  develotffiact  of  aaasonal  load,   ouch  as 
winter  irrigation.     Tour  dAdly  load  fuotor  will  be  iaproved  by  fillinf; 

up  each  night's  yalioy.     The  ehorgiog  load  of  Sleetrlc  Trucks  and  Trartora 
will  fill  this  valley  bettar  than  any  otfier  hnnvn  load. 

Pacific  Coast  Electrical  association AVnUATSO  WITH  Tm 

NATIOHAl.  ELXCnnC  USHT  ASSOCEATIOM 

Yours  very  truly. 

AprU  2?.  1925. 

Br,  5.  a.  TaiDS, 

Sujrt.   of  Tx^nspfirtation, 
San  dags  Consolidated  Cas  A  iileetrlc  Co., 
Son  mego,  Oallfamia. 

Dear  Siri- 
Tha  TranspM-tatisn  8sra«n  Has  In  its  eemberahip  sen  froa  the 

TfBLnspartaiicn  Dspartneata  of  ceyeral  California  utilitlao.     It  ia  not 
as  yea  Bay  thinll,  soapoeed  entirely  of  coosercial  departesnt  eea  and 
saleaaaa.     Fortheraore,  it  is  eapported  by  ths  utilities  fomlng  the 
Fscifio  Ccaat  Sleetrical  Aseociatioa,  aad  eannnt  In  laetioe  to  tbes 
enoooraga  the  use  of  any  squipoaot  cot  to  their  best  adrantagc,     Ths 
Btataaoats  regarding  the  perforaance  of  ths  electric  truok  have  been 
carefully  cbsckad  by  antOBOtive  sen  and  Ea;  be  relied  on  iapllcitly. 
Mr.  S.  B.   3hav,  Antoaotiva  Engineer  of  the  Pacific  Gas  a  Electric 

Coopany,  la  C'Ralnsan  of  ths  Electric  Btroet  Trueii    Co^Elttss,  aad  has 
prepared  nost  of  ths  tigurss  used. 

Ve  hops  you  vill  vies  ths  elsctrio  vith  an  open  Kind  and 
alio*  the  Transportatioa  Bureau  to  furniah  yon  any  further  Inforaartlcn 
you  re-juire  bsfers  you  rsjeot  it  as  not  euited  to  your  uae. 

Tours  Tsry  truly. 

Chalrsan  TranaportatSsa  Burasa 
Paaific  Coast  Slactrlsal  Asaotiation. 

Fig.   1 — Samples  of  some  of  the   letters  sent  out   by  the  Transportation   Bureau 

siderable  assistance  to  the  various  interests  in  cover- 
ing the  broader  aspects  of  electric  vehicle  promotion. 

Revenue  from   Charging   Load 
Many  users  of  electric  trucks  are  also  large  users  of 

power  for  other  purposes  and  receive  their  total  supply 
through  one  meter.  For  this  reason,  the  revenue  from 
battery  charging  for  the  various  companies  cannot  be 
obtained  exactly.  The  approximate  revenue  received 
and  the  number  of  trucks  charged  by  each  of  the  Cali- 

fornia utilities  is  shown  in  Table  I.  The  556  street 
trucks  yield  a  revenue  of  $85,120,  while  industrial 
trucks  probably  add  $40,000  to  this,  making  a  total  of 
$125,120.  The  growing  importance  of  the  charging 
load  is  readily  apparent  from  these  figures.  When  it 
is  further  noted  that  practically  all  of  this  power  is 
off  peak,  the  high  net  revenue  received  demands  serious 
thoughts  as  to  how  this  load  may  be  increased. 

Table    I — Revenue    from    Battery    Charging  of    Electric    Street 
Trucks 

No.  Trucks  Annual 
Company                                                       Charged  Revenue 

Bureau   Power   and   Light         74  $13,300  (Approx.) 
Great    Western    Power    Company   _.       58  8,350          " 
L.  A.  Gas  and  Electric  Company       251  39.800          " 
Pacific  Gas  and  Electric  Company       104  15,000 
S.  D.  Cons.  Gas  &  Electric  Company....         2  360 
San  Joaquin  Light  &^  Power   Corp         20  1,840   (Exact) 
Southern    California    Edison    Company..       38  5,470  (Approx.) 
Southern  Pacific   Company   -           2 
Western  States  Gas  &  Elec.  Company..         7  1,000 

Total     _       556  ?85,120 

ELECTRIC  STREET  TRUCKS 

The  application  of  the  electric  street  truck  to  the 
transportation  problem  of  the  Pacific  Coast  cities  has 
seemed  to  lag  somewhat  behind  that  of  the  larger Eastern  cities  of  the  United  States. 

There  are  several  reasons  for  tliis,  among  which  the 
following  are  probably  the  most  important: 

1— Traffic  Density.  The  density  of  street  traffic  has 
not  been,  so  heavy  in  Western  cities  as  in  the  larger 

3 — Street  Conditions.  The  Western  cities  having 
grown  quite  rapidly  in  the  past  few  years,  have  per- 

haps not  been  so  extensively  paved  with  hard,  smooth 
pavements  as  those  of  the  East.  This  element  has 
probably  worked  a  deterrent  influence  upon  the  use  of 
electric  trucks  on  the  Pacific  Coast  to  a  certain  extent. 

4 — Hills.  Most  of  the  larger  Western  cities  are 
quite  hilly.  Some  of  the  earlier  models  of  electric 
trucks  sold  for  use  here  were  not  properly  engineered 
for  hill  work,  and  proved  to  be  very  slow  on  grades, 
resulting  in  a  feeling  among  many  users  that  the  elec- 

tric truck  would  not  operate  satisfactorily  where  hills 
were  involved. 

5 — Lack  of  Promotion.  The  electric  truck  has  not 
in  the  past  been  promoted  on  the  coast  by  the  power 
companies  and  the  truck  manufacturers  to  the  extent 
that  it  has  been  in  the  East.  On  the  other  hand,  gas 
truck  sales  have  been  pressed  by  a  large  number  of 
very  active  manufacturers  and  dealers  and  the  field  has 
been  well  developed.  TMs  field  has  been  increased 
greatly  by  the  development  of  the  California  highway 
system,  a  large  number  of  trucks  having  been  sold  for 
use  in  countrjr  and  inter-city  work. 

Trucks   In   Operation 
In  spite  of  the  deterrent  influences  mentioned,  the 

electric  truck  has  made  considerable  progress  on  the 
Pacific  Coast.  In  California  as  of  Mar.  1,  1925,  there 
were  in  operation  in  this  state  66  electric  truck  fleets, 
varying  in  size  from  1  to  89  trucks  each.  The  size  of 
the  trucks  used  varied  from  %  ton  to  9%  tons  capacity. 
In  Table  II  there  is  shown  the  distribution  of  electric 
tracks  in  California,  according  to  capacities  and  the 
various  industries  by  which  they  are  used. 

It  will  be  noted  that  the  largest  users  are  those  in- 
dustries where  the  delivery  problem  is  one  of  the  most 

important  elements  of  the  business.  That  is,  where 
regular  house  to  house  or  store  to  store  routes  with 
frequent  stops  are  involved.  It  is  in  this  field  that  the 
electric  truck  can  most  easily  demonstrate  its   super- 
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Table    H — Distribution    of    Electric    Trucks    in    California    by    Sizes 
and  Industries  Mar.  1,  1925 

%  &  %  1  2-21/2  3-3%  5  Ton 
Ton  Ton  Ton  Ton  &  over  Totl 

Ice    cream    1  12  13  2           28 
Creameries  and  dairies       20  131  48  1  200 
Laundries          29  6  36 
Ice    companies         2  9  17  28 
Baking    companies         2  83  41  2  1         129 
Express  companies    2  12  2  4         ,  20 

Department    stores       18  11  5  '  34 Mercantile    stores   _    5  7  1  1           14 
Public  utilities         4  7  27  2  2           42 
Soft  drink  manufacturers—.  14  3  19 
Grain   and   milling    4  4 
Municipalities             1  2  1  4 
Miscellaneous      5  4  9 

Total  in  use  Mar.  1,  1925     76  "       256         180  29  15         656 

iority  over  all  forms  of  transportation  for  the  reason 
that  under  such  conditions,  the  electric  truck  can  main- 

tain a  higher  average  speed,  and  do  so  without  any- 
material  increase  in  its  operating  costs  as  compared 
with  the  rapid  increase  in  operating  costs  of  gasoline 
driven  vehicles  when  an  effort  is  made  to  obtain 
speed  where  a  larger  number  of  starts  and  stops  are 
necessary. 

Table  III  lists  by  capacities  and  the  name  of  the  user 
all  electric  trucks  in  California.  It  is  to  be  noted  that 
of  the  556  trucks  in  use,  the  1-ton  and  2-ton  sizes  pre- 

dominate, 436  or  78.5  per  cent  being  of  these  sizes. 

Advantages  of  Electrics 
As  indicated  above,  increasing  traffic  density  has  a 

tendency  to  force  the  use  of  electric  trucks  as  it  has 
done  in  the  large  Eastern  cities.  Increased  traffic 
density  results  in  a  general  slowing  down  of  all  traffic, 
particudarly  as  with  this  increased  density  there  are 
necessarily  a  greater  number  of  traffic  stops  to  be 
made.  The  difficulty  of  finding  parking  space  for  de- 

livery purposes  is  also  increased.  Under  these  condi- 
tions, the  electric  truck  gains  an  advantage  over  the 

gasoline  driven  vehicle.  There  being  no  gears  to  shift, 
more  rapid  acceleration  can  be  obtained,  and  the  truck 
is  more  flexible  to  operate  under  conditions  of  con- 

stantly changing  speeds.  Furthermore,  for  trucks  of 
equal  capacity,  the  electric  vehicle  can  be  parked  in  a 
shorter  space  along  side  curbs  for  making  deliveries, 
and  there  is,  therefore,  less  time  lost  in  locating  avail- 

able parking  space. 
The  effect  of  traffic  and  frequent  stops  in  reducing  the 

average  speed  of  motor  vehicles  is  shown  by  certain 
investigations  recently  conducted  in  San  Francisco. 
While  the  routes  involved  in  these  investigations  in- 

cluded but  a  small  portion  of  traveling  in  the  more 
congested  districts,  and  the  number  of  stops  other  than 
for  traffic  interference  averaged  about  one  for  every 
mile,  it  was  found  that  the  electric  truck  having  a 
maximum  speed  of  14  miles  per  hour  was  able  to  at- 

tain approximately  the  same  average  speed  as  gasoline 
driven  vehicles  having  maximum  governed  speed  of  20 
miles  per  hour.  As  the  number  of  stops  per  mile  is  re- 

duced, the  gas  truck  might  gain  a  slight  advantage  in 
speed  over  the  electric  truck,  provided  that  traffic  con- 

ditions i^rmitted  the  use  of  the  higher  speed.  On  the 
other  hand,  as  the  number  of  stops  per  mile  is  in- 

creased, the  electric  truck  soon  gains  a  decided  advant- 
age in  average  speed.  This  increase  in  the  average 

speed  makes  it  possible  for  the  electric  truck  to  cover  a 
given  route  in  a  shorter  period,  or  a  longer  route  within 
a  given  time. 

The  results  of  the  comparative  speed  tests  referred 
to,  are  shown  in  Table  IV.  In  making  these  tests,  the 
electric  and  gasoline  trucks  used  were  all  of  the  same 
capacity — 2  tons,  and  carried  approximately  full  load 
at  all  times.  Both  trucks  covered  the  same  ground 
each  day,  making  the  same  stops  in  the  same  order, 
although  they  did  -not  always  travel  between  stopping 
points  by  exactly  the  same  routes.  For  instance,  on 
one  occasion,  the  gasoline  truck  traveled  a  considerable 
distance  round  a  hill,  whereas  the  electric  truck  went 

up  one  side  of  the  hill  and  down  the  other.  A  "Servis 
Recorder"  proved  to  be  a  very  convenient  device  for 
obtaining  this  data.  The  routes  were  mainly  through 
the  residential  districts  and  grades  as  high  as  15  per 
cent  were  encountered. 

It  will  be  noted  from  the  table,  that  the  average 
speed  of  the  gas  trucks  for  the  10  days  involved  was 
11.1  mi.  per  hr.,  and  that  of  the  electric  trucks  12.1 
mi.  per  hr.  On  account  of  the  somewhat  greater  dis- 

tance   traveled    by    the    gas    trucks,    and    the    slightly 

Table   III — Electric  Trucks   In   California 

V2-%         1  2  3 Ton       Ton         Ton         Ton 

Fresno 
Benham   Ice   Cream   Co    3  3 
Jersey   Farm    Dairy    5 
Peoples  Ice   Corp    2 
San  Joaquin  L.  &  P.  Corp.  3  -  2  2 

Subtotal           3  7  7  3 

Long  Beach 

Long  Beach  Dairy  Co    3  7 
Mountain   View   Dairies           16  1 

Subtotal           19  8 

Los  Angeles 

Alfreds  Ice   Cream  Co    2 
Autocar  Sales  &  Serv  Co...  2 
Bishop    &    Co    2 
Buffalo   Brewing   Co    Ill 
Bullock    Dept.    Store         11  1 
Burr    Creamery    46  10 
Broadway    Dept.    Store           7  12 
Caledonia     Laundry           6 
California    Laundry    4 
Capitol   Milling    Co    2 
Christopher  Ice   Cream   
Cocoa-Cola    Bottling    Co    1  2 
Crescent  Creamery    10 
Le   Duxe    Lanrdry       10 
Electric    Vehicle    Co    1 
Franco   Am.    Baking   Co    2 
General    Electric    Co    1 
Globe  Grain  &  Milling    2 
Globe  Ice  Cream  Co    6 
Gold  Medal   Creamery    2 
O.   M.  Harris    2 
Henry   Creamery    3 
Hollywood   Laundry         10 
The    May    Company    4  2 
Ice    Distributing    Co    4 
H.   Jevne    &    Co    5  1 
Los  Angeles   Creamery           3  68  18 
L.  A.  Ice  &  Cold  Storage..  9 
Los  Angeles   City    2  15  1 
Los    Angeles   Times   
Pacific    Baking    Corporation  38 
So.  California  Tele.  Co    1 
Union  Ice   Co    2 
White  Star  Laundry    1 

Subtotal         47         178  91  8 

Oakland 

Am.  Railway  Express    12 
Golden  Sheaf  Remar  Bkry.         1  18 
Southern  Pacific   Co      1  1 

Subtotal           1  18  13  1 

Pasadena 

City  Dairy  Inc   _    2 
City  of  Pasadena             1  11 
Mission  Laundry  Co           3  1 
Pasadena  Ice  &  Cold  Stor.  7  2 

Subtotal        4  10  3  1 

Sacramento 

Capitol  Dairy  Co         11  2  1 
Kave  and  Trainor..._    1 
Liberty  Ice   Cream... _    1 
Pacific  Gas  and  Elec.  Co...      .   1  5 
Thomson-Diggs    Co    1 

Subtotal         12  4  5  2 

San   Francisco 

Am.  Railway  Express    2  2 
Autocar  Sales  &   Service....  1 
California   Baking    Corp           1  21  1 
Hoffman,   Dan  E    1 
Holt  Bros.  Co    1 
Nat.  Ice  &  Cold  Storage....         2 
National  Ice  Cream  Co    1  9 
Old  Homestead  Baking    2  41  1 
Pacific  Gas  and  Elec.   Co...  2  6 
Pacific  States  Electric  Co...  Ill 
Pacific  Box  Factory   
James    Smith    Co   

Worth,   Chas.   J.   Co    1 
United  Milk   Co    1 

Subtotal...-           3  31  50  14 

San  Diego 

Cramer  Baking   Co    2 

Stockton 
El  Dorado  Brewing   Co    2 
Gloria  Ice   Cream   Co    1  1 
Hedges-Brick    Co    1 
Holt  Manufacturing  Co    1 

Subtotal    2  4 

Total    all    electrics    in    California   

Ton    Totl. 

10 
8 

18 

2 
2 
2 
3 

12 
SB 

10 
6 
4 
2 
2 
3 

10 
10 
2 
2 
1 
2 
5 
2 
2 
3 

10 

6 
4 
6 

89 

9 
18 
1 

38 

1 
2 
1 

328 

13 
19 
2 

14 
1 
1 
7 
1 

24 

7 
1 

23 

1 
1 
2 

10 
45 

2 
1 
1 
1 

106 

2 
1 
1 

7 

..566 

greater  average  speed  of  the  electric  trucks,  the  total 
time  required  by  the  gas  trucks  was  3  hr.  more  than 
the  electric  trucks.     It  will  also  be  noted  that  the  daily 
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Table  IV — Relative  average  speed  of  2-ton  gasoline  trucks  and  2-ton 

electric  trucks*. 
2  Ton  Gasoline  2  Ton  Electric 
Truck  Truck 

No.  of  Daily    Time    Av.  Sp.  Daily  Time  Av.  Sp. 
Date  District  Stops  Miles     Hrs.      MPH    Miles     Hrs. 
6-17-24  Vicinity   of 

17th,  Mission..     21       17.0       1.45       11.7       14.2       1.18       12.0 
6-18-24  Vicinity  of 

22d.  Fairoaks, 
etc       18       20.0       1.83       10.9       16.3       1.B5       10.5 

6-19-24     Visitacion 
Valley          13       28.0       2.63       10.7       27.1       2.03       13.3 

6-20-24     Visitacion 
Valley          13       20.0       l.SS       10.6       18.3       1.52       12.0 

6-21-24     Downtown, 
South  of 
Market    St        7        16.0       1.63         9.8       12.6       1.22       10.3 

6-23-24  Sunset 
District         25       15.8       1.71         9.3       14.8       1.15       12.9 

6-24-24  Sunset.    Rich- 
mond and 

Western 
Addition          23       20.2       1.87       10.8       17.2       1.62       10.6 

6-25-24  Western 
Addition  and 
North    Beach..  ■    ?        11.5       1.25         9.2       10.2         .97       10.5 

6-26-24  Potrero 
District    ..._        ?        27.0       1.78       16.2       25.0       1.75       14.3 

6-27-24     Visitacion 
Valley           ?        14.0       1.03       13.6       13.9       1.07       13.0 

Total  and  average..  189.5     17.06       11.1     169.6     14.06       12.1 

*Note — Both  trucks  stopped  at  same  points,  but  did  not  always 
travel    by   exactly   the    same    routes   between    stopping   points. 

mileage  of  the  electric  trucks  varied  from   10.2  miles 
to  27.1  miles,  a  peak  average  ratio  of  nearly  3.1. 

Electric    Trucks    on    Hills 

Taking  up  the  question  of  electric  trucks  on  hills,  it 
has  already  been  noted  that  the  larger  cities  of  the 
Pacific  Coast  are  quite  hilly.  This  is  particularly  true 
of  San  Francisco,  where  grades  in  many  cases  amount 

have  each  purchased  two  trucks  particularliy  for  use  in 
the  Angels  Flight  district,  the  most  hilly  territory  in 
Los  Angeles.  These  have  proved  that  an  electric  truck 
can  negotiate  any  hill  that  can  be  negotiated  by  a 
gasoline  vehicle. 

Just  as  the  ability  of  the  gasoline  driven  vehicle  to 
climb  hills  is  determined  by  its  engine  power  and  gear 
ratio,  so  is  the  ability  of  the  electric  truck  governed 
by  the  size  of  its  motors,  the  drive  gear  ratio  and  the 
battery  capacity  of  the  truck. 

Fig.  3  shows  the  comparative  speeds  which  were 
obtained  by  changing  the  gear  ratio  and  motor  voltage 
of  a  2-ton  electric  truck  for  various  percentages  in 
grade.  The  electric  truck  offers  great  flexibility  of 
operation  through  the  simple  changes  which  can  be 
made  very  easily  and  quickly.  Such  procedure  is  of 
considerable  advantage  where  the  use  of  a  truck  may 
vary  considerably  from  week  to  week  or  month  to 
month. 

The  data  given  in  Table  III  indicate  that  the  average 
speed  of  an  electric  truck  over  routes  where  hills  are 
involved  is  practically  the  same  as  that  of  a  gas  truck. 
The  curves  shown  in  Fig.  4  compare  the  speed  of  a 
typical  2-ton  gasoline  truck  with  that  of  an  electric 
truck  of  the  same  capacity  that  has  been  motored  and 
battened  for  hill  work,  on  various  grades  up  to  20  per 
cent.  It  should  be  noted  that  the  gasoline  driven  ve- 

hicle is  governed  at  slightly  under  20  miles  per  hour, 
which  is  considered  good  practice,  both  from  the  stand- 

point of  safety  and  economy.  As  indicated  by  the 
curves,  the  gasoline  driven  vehicle  has  considerably 
greater  speed  on  the  straight-away  running,  but  when 
it  is  compelled  to  operate  in  the  lower  gears,  it  is 
handicapped  by  lack  of  flexibility,  so  that  the  electric 
truck  is  often  able  to  climb  hills  of  5  per  cent  gradient 
and  more,  at  a  greater  rate  of  speed  than  is  the  gas 
truck.  When  traffic  conditions  are  involved  together 
with  hills  the  gas  truck  operates  at  a  still  greater  dis- 

PAciFic  Coast  electricau  association 
NATIcmAL  KlL^CTRtC  UOHT  ASSoCiATloN 

Br.  C.  D.  ftjl»», 

Sept.  <tt  Tl-ouBport&ilm, 
e&n  Di«so  CMWOliOatsd  CftB  I  ElMtrlc  Co. , 
Svx  DtoBO,  California. 

JltiT  Sir: 
Tb«  Ptwlfio  OftS  i  BlmeprU  Conpaay  1b  tborpnghly  oogniMat  of  the 

oconoKii«fl  «blcb  ctm  bo  «ffooted  In  ita  own  Transportation  SopaLTtmiint  by  tjw 
iioo  of  eioctrlc  tmcko  and  tho  aot  profit  to  bo  DOCoreil  by  pronoting  tbo  vioo 
of  olootrio  truoke  and  tractcro.     Olio  eonpany  has  8  olootrlc  trueko  In  ito 
raoot  wai  two  yoam  ago  orgabiaod  an  £laotrlc  Truolc  Profflotional  Byroau. 

Ur.   7.  A.  Lottoh  tho  Oenoral  Kana^r,  in  a  talk  beforo  tbo  ConDorolal 

B»»tioo  Of  tfao  Jiatiooni  Eleotrlo  tight  Aaoooiation,  oald  in  part,  "1  have  boon 
a  tborougb  heiloTor  in  tbo  olootrie  tmck  and  tbo  olootric  oohlclo.     I  vae 

.  ̂ ong  tbo  oarly,  purohaBom  of  olootrio  tmeko,  and  ahen  .1  «aa  nanager  of  tbo 

ooaipany'B  piroportioo  In  Alaoada  Coonty,  I  ran  a  float  of  eight  or  ten  tmcka, 
•lootrio  truoko,  and  at  that  tlae  1  think  wo  bad  only  two  gao  driven  vohlcleo, 
zxxzxs    But  »B  nmat  not  bo  diBbooraged  with  the  prosent  apathy  tooard  tho 
alectrio  vohiole.     It  ia  tho  oooing  Biotlyo  pownr  for  olty  traneportatlon, 
and  tboro  is  a  groat  otitlot  there  for  onorgy,  which  would  othorwiBe  go  to 
waoto,  particaiarly  when  wo  have  bydro  olectrio  doTOlopaont.* 

If  tbo  exflcutlreo  of  every  oleotrio  utility  in  California  wore  to 
take  tbo  anbio  attitude,  raoet  of  the  apathy  Ur.  Loaoh  refera  to  would  bo  ovor- 
co&a  and  a  good  start  cade  In  getting  electric  trucks  used  In  75)t  of  all  local 
dellrery  and  abort  haula.     foo  will  got  better  and  more  officiant  sorylce  In 
your  short  haul  work  and  will  help  your  eonpany  to  add  profitable  buoinoss  by 
uaiog  eleoCricB. 

fours  vorj  truly. 

ChalnGoa  Transportation  Bureaa 
^Pacific  Coast  Elsotrioal  keseolation. 

PACIFIC  COAST  ELECTRICAL  ASSOCIATION ATlnUATED  WtlH  TMI 

HAXtOHAl.  BLKCtmc  UPHT  A«BOC(ATIOt* 

AprU  30.  192^- 

Ur.  JL.  V.  ChUda, 

Qonoral  Solas  Asout, 

SoutbsrD  CsXlforalA'Ediaaa  CompAay^ 

Lob  Aagalve,  Cfllirornia.. 
Dwki"  Sir: 

Tbs  AMrls^a  tl»lAjmy  Ixpnts  r«e«iitly  inot<aie<)  In  DaUAJid 

vquipnont  to  i»ro  tor  twnty-fiv*  elaotric  «rtr»al:  truclcB.  Tbirt*«a  of  tho  pro-' 
pond  truoko  nut  iitt«  sarwtQe  as  Janury  ITtb}  tbs  rraaiitd«r  vill  b«  &(ld»d  dur- 

ing tbo  ywr  192?. 

L«t  UB  sse  Jaat  «tat  this  ln«t&llKti(ai  anx»  to  tlm  Paoiflc  SaA  t 
SlMtrio  Casapaay,  who  is  soiling  thua  tbc  power, 

to  Borvo  thia  ciiotoi»r,  tho  jwwor  ooapaJiy  arootod-a  two-polo  plaXtora 
trwiofonsor  rtruoturo  and  oot  tbroo  50  K?A  tranafon»ro.  Tlw-  coot  at  thia  la- 
TSfftwant  anoustfid  to  (1,440.  Based  oa  ofas«rrstio)Ui  aado  dtirlBg  thd  first  *«*k 
■at  oporation,  the  follavihg  rifiuroB  havo  t»<sn  eoBipilei  ta  coror  tbo  ponr  re- 

quixaaonts  for  tba  25  trucks. 

Total  kilovatt  hours  por  taoxith 
ttaziaaa  1^  Eilnnta  daaand 

16,000 125  HP 
Thio  a»ouftt3  to  a  total  yearly  coosuoptlon  of  152,000  fcilovatt  hours, 

bringing  lo  a  total  annual  revonua  of  ̂3.150-     Th«  amjual  roronue  for  horoa  poisor 
deaafld  i«  J27.40;  tha  avemba  rata  per  kiloratt  hour  ie   .0164;  tho  load  factor 
i«  25.5)C;  th*  docBuid  factor  ia  76.6J;;  oharging  poriod  6  P.U,  to  2  IM. 

Tou  »r«  a  porar  iulu  -  ligura  it  out  for  youraolf.     Ar*  auoh  loads  do- 

ajjubla! 

Tho  quostioa  oatupolly  comb  to  your  aind  -  "If  olootrio  tmolt?  oro 
w  goodj  why  h«?s  thoy  boon  «Bch  a  long  tiaa  galolog  favorT" 

to  will  tall  you  soBfOthiag  about  that  in  oor  Mrt  lotter. 

Tonro  v*rf  "truly. 

Chairaoa  ErmB«p«1»tloa  Bnroan 
Faolfic  Oo««t  SlAOtrlcal  AsBaelation 

Fig, 

-Eamples  of   some   of   the   letters  sent  out  by  the  Transportation  Bureau 

to  15  per  centj  and  in  some  cases  to  20  per  cent.  In 
the  past,  the  feeling  has  prevailed  that  these  hills  in- 

terposed an  insurmountable  barrier  to  the  use  of  elec- 
tric trucks.  That  this  is  not  the  case  has  been  demon- 

strated by  the  fact  that  many  of  the  electric  trucks  in 
daily  use  are  driven  over  very  hilly  routes.  The  Coca- 
Cola   Bottling   Company   and   the   Union   Ice   Company 

advantage,  as  it  is  difficult  to  make  the  necessary  gear 
shifts  to  obtain  the  highest  possible  operating  speed  on 
the  grade. 

Future  of  Electric  Trucks 
Referring  to  the  question  of  street  conditions,  it  may 

be  said  that  these  are  being  rapidly  improved  and  a 
greater   percentage   of   hard,   smooth    paving   is   being 
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used  in  connection  with  city  streets. 
In  addition  to  this,  certain  truck  manufacturers  are 

now  furnishing  equipment  which  is  provided  with 
under-axle  clearance  equal  to  that  of  the  gasoline  driven 
vehicles,  so  that  in  case  the  streets  are  in  particularly 
bad  shape  in  certain  seasons  of  the  year  equipment  of 
that  type  can  be  used. 

Referring  to  the  question  of  lack  of  promotion  which 
has  existed  in  the  past  in  connection  with  the  electric 
truck,  it  may  be  stated  that  the  past  two  years  have 
been  marked  by  the  entrance  of  a  number  of  manu- 

facturers' representatives  who  have  been  very  active 
in  promoting  the  sales  of  electric  trucks.  The  Trans- 

portation Bureau  is  also  reaching  the  close  of  its  second 

among  these  was  the  American  Railway  Express  Com- 
pany. Although  that  company  had  probably  been  the 

largest  user  of  electric  trucks  in  the  world,  they  had  not 
used  them  in  California  until  they  made  their  initial 
installation  of  thirteen  electric  trucks  at  Oakland. 

The  Pacific  Telephone  &  Telegraph  Company  also, 
while  not  undertaking  the  use  of  electric  trucks  on  the 
same  scale  as  the  American  Railway  Express  Company, 
has  after  a  careful  study  of  their  application  to  its 
work  placed  electric  trucks  in  service  for  observation. 

A  number  of  other  potential  users  have  manifested 
considerable  interest  in  the  electric  truck,  and  may  con- 

clude to  make  their  initial  trials   at  any  time. 
Among   the   power   companies,   the   Pacific    Gas   and 
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Pig,    3 — Comparative   speeds   of    2-ton   electric  truck   with   different 
gear  ratios 

Fig.   4 — Speed-grade    curve   for   typical    2-ton   electric   and   gasoline 
trucks 

year  of  existence.  The  power  companies  also  have 
taken  a  more  active  interest  in  this  work.  The  results 

of  this  greater  activity  in  sales  promotion  are  begin- 
ning to  be  felt. 

While  the  field  to  which  the  electric  truck  is  most 

readily  applicable  is  that  already  mentioned,  the  regu- 
lar frequent-stop  delivery  route,  there  is  a  wide  field 

for  its  application  in  non-route  general  delivery  work, 
and  other  classes  of  short-haul  work,  particularly 
where  traffic  density  is  heavy. 

On  this  latter  class  of  work,  particular  attention 
must  be  paid  to  the  selection  of  battery  equipment,  in 

order  to  provide  for  the  peak-day's  mileage.  The  ratio 
of  peak-day's  mileage  to  average  daily  mileage  may 
be  as  great  as  3.1.  Furthermore,  unless  the  vehicle  can 
be  given  a  boosting  charge  during  the  day,  it  must  be 
equipped  with  a  battery  of  ample  capacity  for  the  peak- 
day's  work.  Much  of  the  work  of  power  companies  and 
other  public  utilities  is  in  this  class,  which  has  to  a 
considerable  extent  accounted  for  their  apparent  un- 

willingness to  use  electric  trucks  in  their  own  service. 
However,  time  and  experience,  together  with  a  careful 
study  of  the  transportation  problem  with  respect  to 
possible  zoning  and  routing  of  work,  should  indicate 
that  a  considerable  portion  of  their  work  can  be  done 
more  economically  with  the  electric  truck  than  with 
other  types  of  transportation  equipment,  particularly  in 
larger    centers    of    population. 

While  the  year  1924  was  one  in  which  the  trans- 
portation facilities  of  California  industries  were  not 

expanded  very  extensively,  the  electric  truck  field  of 
application  was  somewhat  broadened  by  the  entrance  of 
a  number  of  new   users.     Perhaps  the   most  notable 

Electric  Company  has  continued  its  investigation  of 
transportation  operations  and  has  increased  its  electric 
truck  fleet,  as  has  the  Los  Angeles  Bureau  of  Power 
and  Light.  Other  power  companies  are  continuing  the 
use  of  electric  trucks  and  expanding  their  fleets  as 
necessity  arises.     (See  Figs.  5,  6  and  7.) 

Value  of  Battery  Charging  Load 

The  value  of  the  load  offered  central  stations  by  the 
charging  requirements  of  electric  street  and  industrial 
trucks  is  almost  too  well  known  to  need  repetition. 
There  is  one  phase  of  the  matter,  however,  which  re- 

quires attention.  In  many  industries  the  trucks  go  to 

the  garage  between  5  and  6  o'clock  in  the  evening  and 
unless  there  is  a  particular  advantage  to  be  gained  by 
not  putting  them  on  charge  immediately,  this  will  be 
done.  The  upper  curve  of  Fig.  8  shows  a  typical  sum- 

mer load  curve  of  the  San  Joaquin  Light  &  Power  Cor- 
poration, showing  the  battery  charging  load  of  its  7 

trucks  increased  500  times  and  directly  superimposed 
on  the  load  curve.  It  will  be  noted  in  this  particular 
case  that  a  small  amount  of  battery  charging  load 
would  not  increase  the  evening  peak  above  that  of  the 
morning  peak.  This  condition  will  not  hold  for  the 
majority  of  companies  for  which  the  evening  peak  de- 

termines the  system  peak  capacity.  The  lower  curve 
of  the  same  figure  shows  the  same  battery  charging 
load  starting  at  10  p.m.  This  shows  how  the  battery 
charging  load  coming  on  at  a  later  period  fits  into  the 
valley  of  the  load  curve,  meaning  that  it  can  be  sup- 

plied without  utilizing  any  peak  capacity  and  at  a  time 
when  light  load  on  the  system  means  very  low  line 
losses. 
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Operating    Costs 
The  committee  has  continued  to  collect  electric  truck 

cost  data  as  a  basis  for  determining  relative  cost  of 
operation  of  electric  trucks  and  gasoline  driven  vehicles 
under  comparable  conditions. 

There  are  a  number  of  difficulties  which  have  pre- 
sented themselves  in  tMs  work,  such  as  the  fact  that 

many  users  do  not  keep  cost  records  and  of  those  that 
do  so,  it  is  difficult  to  find  two  who  keep  them  in  similar 
form  so  that  comparative  data  can  be  obtained.  Unless 
cost  data  is  truly  comparative,  it  may  be  very  mislead- 

ing. Thus,  it  would  be  obviously  unfair  to  compare 
operating  costs  of  old  gasoline  vehicles  with  those  of 
new  electric  vehicles,  and  vice  versa.  Similarly,  the 
cost  of  operating  trucks  in  one  city  may  not  be  com- 

parable with  that  in  another  city,  where  conditions  may 
vary  considerably.  The  character  of  roads,  hills  and 
types  of  bodies  used  also  affect  costs.  For  this  reason, 
it  is  not  believed  that  the  cost  data  that  the  committee 
has  on  hand  is  of  very  great  value  for  making  com- 

parisons of  cost  on  mileage  or  other  unit  basis.  How- 
ever, from  this  data,  and  from  the  experience  of  truck 

operators  generally,  certain  approximate,  relations  for 
estimating  the  comparative  cost  of  gasoline  and  elec- 

tric truck  equipment  under  similar  conditions  has  been 
deduced.     This  may  be  stated  as  follows: 

1. — Repairs  to  chassis  and  body,  including  painting. 
The  cost  for  the  electric  truck  will  vary  from  25  per 
cent  to  50  per  cent  of  the  cost  for  the  gasoline  truck, 
the  lower  value  being  used  where  routes  have  frequent 
starts  and  stops  and  severe  hills  to  negotiate. 

2 — Tires.  The  cost  of  tires  for  an  electric  truck  will 
approximate  60  per  cent  to  90  per  cent  of  the  cost  of 

the  g'asoline  truck. 
3 — Charging  Current  and  Battery  Renewals.  The 

cost  of  charging  current  (based  on  an  estimated  cost  of 
2  cents  per  kw-hr.),  pkis  battery  renewals,  will  ap- 

proximately equal  the  cost  of  gasoline  and  oil  for  gaso- 
line trucks  of  same  capacity  on  similar  work,  with 

gasoline  at  20  cents  per  gal. 

4 — Servicing  and  Garage  Expense.  For  fleets  of 
comparable  size  and  equally  well  serviced,  the  cost  for 
electric  and  gasoline  trucks  will  probably  be  about  the 
same,  but  with  a  decided  tendency  favoring  the  electric. 

5 — Insurance,  Licenses,  Taxes,  etc.  Insurance  is  gen- 
erally lower  for  the  electric  truck  and  electric  truck 

garages.  The  present  license  rates  are  higher  in  Cal- 
ifornia for  electric  trucks  than  for  gasoline  trucks,  if 

gasoline  tax  is  included  in  cost  of  fuel.  The  total  for 
these  items,  including  taxes,  will  probably  be  about  the 
same  in  both  cases. 

6 — Interest  and  Depreciation.  Here,  on  account  of 
the  somewhat  higher  costs  of  electric  trucks  (includ- 

ing batteries)  the  item  of  interest  will  be  higher  than 
for  the  gasoline  truck.  The  electric  truck,  however, 
will  have  a  considerably  longer  economic  life  and  the 
lower  consequent  depreciation  rate  will  more  than  off- 

set the  higher  interest  charge.  The  interest  and  de- 
preciation cost  will  average  10  per  cent  to  20  per  cent 

less  for  the  electric  truck  than  for  the  gasoline  truck. 
7 — Other  Items.  Such  items  of  cost  as  investment 

in  charging  equipment  for  the  electric  truck  will  be 
offset  by  cost  of  shops  and  shop  equipment  parts,  stock, 
etc.,  used  in  repairing  the   gasoline  truck. 
Assuming  a  percentage  distribution  of  cost  of  gaso- 

line truck  operation  as  noted  in  Table  V  and  applying 
the  above  ratios  to  the  same  we  can  arrive  at  an  ap- 

proximate relative  cost  for  electric  and  gasoline  truck 
fleets. 

Tabic  V — Comparative   Cost   of   Gasoline  and   Electric   Truck 
Operation 

Gasoline  Tinzcks 

Per  Cent  Hatio  to 
Item  of  Cost                      of  Total  Gasoline  (%) 

Repairs      __   _           23  25-50 
Tires     _             7  60-90 
Fuel   or  current  and 

battery     renewals           17  100                17.00               17.00 
Servicing,   etc   _             7  100                  7.00                  7.00 
Insurance              13  100                13.00               13.00 
Interest    and    depreciation         33  80-90               26.40               29.70 

100  73.35  84.50 

Thus,  the  cost  of  operation  of  electric  trucks  per 
unit  of  time  or  mileage  on  the  same  work  will  approxi- 

mate from  about  75  per  cent  to  85  per  cent  of  the  cost 
for  gasoline  vehicles  of  comparable  size. 

INDUSTRIAL  TRUCK  COMMITTEE 
The  electric  industrial  truck  and  tractor  has  enjoyed 

a  great  increase  in  use  on  the  Pacific  Coast,  particu- 
larly in  the  last  two  or  three  years.  The  two  chief 

reasons  for  this  increased  use  are: 

Electric  Trucks 

Per  Cent  of 
Gasoline 

Total 
5.75  11.50 
4.20  6.30 

-Freedom  from  competition. 
-Elimination  of  labor. 

Generally  speaking,  the  electric  industrial  truck  is  not 
in  keen  competition  with  gasoline  trucks  and  tractors 

Fig.   5 — Fleet  of  electric  trucks  used  by  the   San   Joaquin   Light   & 
Power   Corporation 

or  other  types  of  mechanical  devices  for  transporting 
materials  in  and  around  factories  and  warehouses.  In 
most  uses  of  this  kind  the  danger  from  fire,  the  noise 
and  the  difficulty  of  successfully  meeting  requirements 
has  prevented  the  use  of  gasoline  trucks  and  tractors. 
The  motor  operated  or  gravity  conveyor  can  be  used  in 
specific  instances  where  material  is  continuously  moved 

from  a  single  definite  point  to  another  single'  and definite  point.  The  use  of  conveyors  is  eliminated 
when  fiexibility  of  movement  is  required.  For  use 
around  plants  or  in  storage  yards  where  roadways  are 
either  entirely  lacking  or  are  of  very  poor  construc- 

tion, the  gasoline  tractor  is  the  electric's  greatest  com- 
petitor.     The    lumber   and   brick   industries    are   good 

Fig.    6 — One   of   the   electrics   used   by  the    Los   Angeles   Bureau   of 
Power  and  Light 

examples  of  this  type  of  use.  Even  in  these  industries, 
however,  the  electric  is  gaining  in  popularity,  as  is 
evinced  by  the  fact  that  in  California  alone  26  trucks 
are  used  in  the  brick  industry  and  17  in  the  lumber  in- 

dustry. Of  these,  8  have  been  placed  in  service  dur- 
ing the  six  months  ending  Feb.  1,  1925. 

The  second  reason  for  the  increasing  use  of  indus- 
trial trucks  is  due  to  the  necessity  in  many  organiza- 
tions of  reducing  operating  costs  to  a  minimum  in  order 

to  meet  keen  competition  and  to  eliminate  unneces- 
sary expenditures  for  labor.  It  is  this  necessity  which 

has  been  the  reason  for  the  introduction  of  practically 
all  machinery.  The  use  of  labor  saving  devices  for 
transporting  materials  short  distances  in  and  around 
industrial  plants  has  not  kept  pace  with  other  lines  of 
machinery,  and  consequently  still  has  a  tremendous 
field  open  to  it. 

The  industrial  truck  and  tractor  by  eliminating  labor, 
makes  a  definite  showing  on  the  payroll  of  the  user  and 
does  not  have  to  rely  for  its  justification  on  saving 
in  operating  costs  for  the  equipment  itself,  as  is  the 
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case  of  the  electric  street  truck  when  compared  to  the 
gasoline  truck. 

Types  In  Use 
The  industrial  truck  and  tractor  is  broadlj'  divided 

into   five   groups: 

1 — Tractor 
2— Truck. 
3 — Light  truck. 
4 — Elevating  or  tiering  truck. 
5 — Crane  truck. 

The  tractor  is  used  for  hauling  other  trucks  and 
has  no  space  for  carrying  load  itself.  This  type  is 
used  considerably  in  railroad  terminals  for  handling 
express  and  baggage  and  in  lumber  mills  for  hauling 
wheeled  platforms  loaded  with  lumber. 

The  industrial  truck  with  a  load  carrying  platform 
is  used  to  some  extent  for  handling  material  which  is 
loaded  directly  on  to  the  truck  and  removed  at  the  des- 
tination. 
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Fig.    7 — Fleet   of    four    new    electric    trucks    just   purchased   by    the 
Los  Angeles  Bureau  of  Power  and  Light 

Fig.   S — Typical  summer,  daily  load  curve  of   San  Joaquin  Light   & 
Power    Corporation    with    present    charging    load   multiplied   by    500 
superimposed    on   present   curve.      Upper    curve    shows    load   coining 

on   at   5   p.m.   and   lower    with   load   coming   on   at   10   p.m. 

cent  is  indicative  of  the  vdde  margin  available  for 
paying  interest,  depreciation  and  operating  cost  of  the 
electric  truck. 

This  type  has  been  largely  superseded  by  the  lift 
truck  which  has  a  platform  which  can  be  raised  or 
lowered  several  inches.  Material  to  be  moved  is  loaded 
on  a  small  platform  constructed  in  such  a  way  that  the 
lifting  platform  of  the  truck  can  be  run  under  it  and 
raised,  lifting  the  material  and  its  platform  off  the 
floor  or  ground.  When  the  material  has  been  carried 
to  its  destination,  the  process  is  reversed,  leaving  the 
material  and  its  platform  for  unloading  without  tying 
up  the  electric  truck.  The  use  of  many  platforms  en- 

ables the  electric  truck  to  be  kept  constantly  on  the 
move,  wliich  is  very  desirable. 

A  modification  of  the  lift  truck  has  been  more  re- 
cently developed  vnth  a  platform  which  can  be  raised 

several  feet.  Tliis  type  of  truck  is  particularly  con- 
venient where  material  is  to  be  stacked,  as  the  trans- 
porting and  the  stacking  operations  may  be  performed 

by  the  single  truck. 
The  industrial  crane  has  also  been  developed  in 

recent  years  to  meet  the  demand  for  a  small  portable 
crane  for  handling  materials  which  cannot  be  con- 

veniently loaded  on  platforms. 
Modification  of  these  five  types  are  in  use  for  special 

purposes.  The  industrial  truck  because  of  its  extreme 
simplicity  can  be  designed  for  a  great  number  of  par- 

ticular purposes  with  but  very  small  additional  cost. 

Operating  Costs 
It  is  extremely  difficult  to  secure  operating  costs  and 

statistics  as  most  of  the  concerns  using  these  trucks 
either  do  not  like  to  give  out  cost  figures  if  they  are 
kept,  or  do  not  bother  to  keep  them.  Many  concerns, 
after  investigation,  are  convinced  that  the  use  of 
electric  trucks  or  tractors  will  reduce  the  labor  re- 

quired and  will  effect  considerable  saving.  When  these 
trucks  are  installed,  the  saving  in  payroll  is  imme- 

diately apparent,  and  consequently  no  further  costs  are 
kept. 

Table  VI  shows  a  comparative  test  of  unloading  a 
vessel  with  electric  trucks  and  with  hand  trucks.  The 
electric  truck  shows  a  cost  for  labor  of  10.4  per  cent 
per  ton  moved,  compared  to  19.7  per  cent  per  ton  for 
labor  with  hand  trucks.     The  saving  of  almost  50  per 

Table  VI — Cost  of  Unloading  Eight  Cars  of  Solid  Freight  from  S.  S. 
St.  Louis  Discharging  at  Savannah,  Monday,  June  9th,  by 
Using  Electric  Trucks,  Compared  with  Same  Service  Performed 
by  Hand   Trucks. 

Cost 

Per  Ton 
350   cases  fuse — from  ship  to  dock   ,   11  tons 

3  motor  truck  drivers  and  4   laborers   %   hr   $1.05  9%c 
By  hand  trucks  18  laborers  %  hr   _    2.50  22%c 

224   cases   and   25   bags  coffee — to   car     .,   13  tons 
3  motor  truck  drivers  and  8  laborers  %  hr   SI. 14  8c 
By  hand  trucks  20   laborers  ^   hr        1.84  14c 

300  bags    fertilizer — to    car   _   15  tons 
3  motor  truck  drivers  and  8  laborers  %  hr   $1.71  ll^c 
By  hand  trucks  20  laborers  %  hr   -    2.76  18%c 

260  bags  and  22  barrels  sulphur — to  car —   _.16  tons 
3  motor  truck  drivers  and  8  laborers  %  hr   $1.14  7.12c 
By  hand  trucks  20   laborers   %  hr   _   _...  1.84  ll%c 

400  bags   sugar — to  car   20  tons 
3  motor  truck  drivers  and  8  laborers  %  hr   $1.71  8.55c 
By  hand  trucks  25  laborers  %  hr    3.44  17y20 

226  bags    flour — to    dock   11  tons 
3  motor  truck  drivers  and  S  laborers  ^  hr   $1.14  lO^y^c 
By  hand  trucks  25  laborers  %  hr....        2.30  21c 

300    sacks   rice — to    dock       15  tons 
3  motor  truck  drivers  and  8  laborers  1  hr..._   $2.28  15%c 
By  hand  trucks  20   laborers  1   hr   -.-.  3.68  24%c 

463   rolls   roofing  paper — to   car   _     15  tons 
3  motor  truck  drivers  and  8  laborers   %,  hr   $1.71  ll%c 
By  hand  truck  20  laborers   %   hr......   -   -.  2.76  18%c 

Average  cost  of  labor  for  electric  trucks   „10.4c  per  ton 
Average  cost  of  labor  for  hand  trucks   _   _   19.7c  per  ton 

Table  VII  shows  a  test  made  by  the  Matson  Naviga- 
tion Company  of  San  Francisco.  This  company  uses  47 

industrial  trucks  and  tractors  which  is  proof  positive 
of  the  saving  in  labor  made  possible  by  their  use. 

Table  VH — Comparison  of  Cost  of  Freight  Handling  Between  Elec- 
tric Tracks  and  Hand  Trucks  on  Matson  Navigation  Company's 

Dock. 
11  Men  with  Hand  Trucks 

Time  Number  of  Distance  Cars 
Required  Cases  Moved  Moved  Loaded  Cost 
1  hr.  65  min.  1,050  500  ft.  1  $13.20 

9   Men   with    1   Electric   Truck 

1  hr.  10  min.  1,140  400  ft  1  $  7.06 

It  may  be  well  to  mention  at  this  point  the  extreme 
simplicity  of  the  electric  truck  and  tractor  which  makes 
possible  its  use  by  the  same  unskilled  labor  that  is 
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commonly  employed  when  hand  trucks  are  used.  This 
class  of  labor  displays  little  care  and  skill  in  operating 

machinery,  which  means  that  electric  industrial  trucks 
are  almost  universally  subjected  to  abuse.  This  is 

particularly  true  in  steamship  and  stevedoring,  lumber 

mills,  brick  and  clay  products  industries,  glass  in- 
*  dustry  and  metal  manufacture  and  to  a  lesser  extent  in 
most  other  industries.  It  is  only  by  reason  of  the 

extremely  rugged  and  simple  construction  of  the  in- 
dustrial truck  that  the  characteristic  efficiency  of  these 

devices  is  at  all  possible. 

Battery  Charging  Load 

The  average  industrial  truck  will  consume  from  10  to 
12  kw-hr.  per  8  hr.  of  operation  and  the  tractor  from 
15  to  17  kw-hr.  In  a  number  of  industries,  the  use  of 
two  sets  of  batteries  makes  possible  the  use  of  this 

equipment  24  hr.  a  day,  which  will  practically  triple 
the  current  consumption.  In  places  where  duplicate 
sets  of  batteries  are  used  to  enable  the  truck  to  be 

used  24  hr.  a  day,  the  charging  load  is  practically  con- 
tinuous which  makes  it  much  more  desirable  because 

of  its  high  load  factor  than  the  average  industrial 
power  application.  The  majority  of  users,  however, 
employ  the  truck  from  8  to  12  hr.  a  day,  leaving  only 
the  night  hours  available  for  charging  the  battery. 
Under  these  circumstances,  the  same  tremendous  ad- 

vantage that  the  electric  street  truck  charging  load 
offers  in  the  development  of  off-peak  power  loads  are 
present.  The  advantages  the  power  companies  will 
secure  by  the  development  of  battery  charging  load 
have  already  been  enumerated  in  connection  with  the 
electric  street  truck  and  their  repetition  here  is  needless. 

Table  VIII  shows  the  total  number  of  industrial  trucks 
used  in  California  segregated  by  industries. 

Table  VIII— Electric   Industrial   Tracks   and  Tractors   In    California 
Classified  by  Industries 

Mar.   1,    1925 

Automobile    and   tractor    factories       -       —  18 
Clay    products         — —   —   •-      21 
Fruit  packers  and   sugar  refineries   —    26 
Grain  and  milling  industries   -   -           —  14 

Lumber    industries      1"^ 
Manufacturers,     jobbers,     miscellaneous      67 
Oil    refineries       —            16 

Steel    and    metal    products   —   -   -        19 
Terminal,  freight,  express,  etc             162 

Total  in  use  Mar.   1.   1925-   374 

The  detail  list  of  the  firms  using  industrial  trucks  and 
tractors  and  the  number  of  these  trucks  which  have 
been  added  during  the  six  months  ending  Mar.  1,  1925, 
is  shown  in  Table  IX. 

Table  IX — California   Users  of  Industrial  Tracks 

American    Steel    &    Wire    Company   _   _    4 
Albers   Bros.   Milling   Company,    Oakland     -   —  2 
American    Can    Company,    Los    Angeles        2 
American    Can    Company,    Oakland     _   —   —    3 
American    Can    Company,    San   Jose..._       ~    3 
American  Can  Company,  San  Francisco       — -  2 
American    Encaustic    Tiling    Company        2 
American  Railway  Express   _   -    10 
Associated    Terminals    Company       -   _        1 
A.  T.  &  S.  F.  Railroad  Company,  Los  Angeles   -  4 
A.  T.  &  S.  F.  Railroad  Company,  Richmond. —   _    2 
A.  T.   &   S.   F.  Railroad  Company,   San  Bernardino    10 
Associated    Oil     Company         _   ~    3 
Bethlehem    Shipbuilding    Corporation,    Ltd.,    Alameda    3 
Bethlehem  Shipbuilding  Corporation,  Ltd.,  San  Francisco      11 
Banning    Company,    The   -   -       ^      I 
Bay    Cities    Transportation    Company        4 
Best  Tractor  Company,  C.  L   -    5 
California    Brick    Company... „       _        1 
California  Hawaiian  Sugar  Company       .,   .,.  5 
Chevrolet    Motor    Car    Company        2 

California    Associated    Raisin    Company     _.  "2. 
California  Packing  Corporation,   San  Francisco    1 
California    Packing    Corporation,     Sacramento      2 
California    Packing     Corporation,     Honolulu       _    1 
Coast  Tire   &   Rubber   Company   _   __    1 
California   Wire    Cloth    Company   _   _    1 
California  Hawaiian  Sugar  Refining  Cbmpany     -.  5 
City   of   Richmond,   Harbor   Department          2 
Davidson   Brick    Company        4 
Durant   Motors    Company    of    California   _   -      1 
Edwards  Company,  E.  H.   —   -   -    2 
Fruit  Growers  Supply  Company     _   —   -   -...  2 
Fuller    &    Company,   W,    P   _   -    2 
Gladding    McBean    &    Company            7 
General    Electric    Company,    Oakland   ~   -   —  1 
Giant    Powder    Company   -    1 
Graves  Sash   &  Mill   Company,   Frank...-   -    1 
Goodyear  Tire  &  Rubber  Company   _   -   -   -    1 
Great  Western  Milling   Company...-   -        1 
Harbor    Board,    San    Francisco   -        2 
Harbor    Board,    Richmond   -   -      2 
Hawaiian  Piniap:i^le,  Company,   Ltd        2 
Holt    Manufacturing    Company   „    10 

Hammond  Lumber  Company,  Eureka   _   _    2 
Hammond    Lumber    Company,    Los    Angeles   ^   —    1 
Hamburg-er   Department   Store,    Los   Angeles        1 
Illinois    Pacific    Glass    Company   _   _   -    2 
Inter-Island  Steam  Navigation  Company,  Honolulu   _   _    2 
Judson   Manufacturing    Company   „   _   _    3 
Los  Angeles  Pressed  Brick  Company   „   _   _    3 
Luckenbach     Steamship     Company   „        2 
Los    Angeles    Drydock    Company   _   _    3 
Libby,    McNeill    &    Libby,    Sacramento   _   _    2 
Matson    Navigation    Company,     San    Francisco        42 
McCIoud    River    Lumber    Company   .-..   _   ,'    2 
National    Paper    Products     Company    5 
National    Lead     Company       _    2 
Oceanic   Steamship   Company   _    4 
Oakland   Mazda   Lamp    Division    1 
Outer  Harbor  Dock  &  Ward  Company    4 
Pacific    Steamship    Company,    San    Francisco   _    14 
Pacific    Electric    Company   „   _    2 
Pacific    Mail    Steamship    Company   _    4 
Pacific    Steamship    Company,    Los    Angeles   _    11 
Pacific    Telephone    &    Telegraph    Company,    Los   Angeles    1 
Paraffine    Paint    Company   _    3 
Parr    Terminal    Company   _      2 
P-K    Brick    Company   _    3 
Patton  and  Davis  Lumber  Company   „   _    1 
Pioneer   Paper   Company    3 
Pacific   Bone    Coal    &    Fertilizer    Company   _      2 
Pacific    Guano    &    Fertilizer    Company        3 
Port    Costa   Warehouse    Company   _    1 
Pottenger  Sanitorium,  Los  Angeles   _        1 
Pullman    Company    1 
Pacific   Gas   and   Electric   Company,    Emeryville      2 
Pacific  Clay  Products  Company,  Los  Angeles    3 
Pacific    Lumber    Company   _    1 
Rosenberg    Bros   _      3 
Roscoe    Moss    Company   _        2 
Richmond   Pressed   Brick   Company        1 
Sacramento    Transportation    Company   -   „   -    1 
Schirmer     Stevedoring     Company   _      I 
Simons   Brick   Company   _    3 
Sugar   Pine    Lumber    Company,    Fresno   _    7 
Sperry    Flour    Company   „        6 
Standard  Oil   Company,   El   Segunda    3 
Standard  Oil  Company,  Richmond-          10 
Southern    Pacific     Company   _        6 

■  Santa   Monica   Tram    Company        8 
State  of  California  Department  of  Printing       _   -.  1 
U.   S.  Navy  Bureau  of  Supplies  and  Accounts   _    2 
Union  Pacific  Salt   Company   _   _   „    1 
Union   Tool   Company   _   „      2 
United    Studio   ^   „..„      1 
U.  S.  Army  Air  Station,  North  Island,  San  Diego      3 
Union  Terminal   Warehouse    Company    2 
U.   S.  Army  Transport  Dock       „    5 
U.  S.  Arsenal,   Benacia^   _      12 
U.  S.  Navy  Yard   _        12 
U.   S.  Naval   Air  Station,  North  Island,   San  Diego   _.  9 
Western     Sugar     Refinery   „   _   _    1 

374 

It  is  generally  believed  that  there  will  be  a  greatly- 
increasing  use  made  of  the  industrial  truck,  as  the 
Pacific  Coast  industries  are  constantly  increasing  in 
size  and  the  necessity  for  keeping  payrolls  at  a  mini- 

mum is  more  widely  appreciated.  The  electric  utilities 
are  beginning  to  appreciate  the  value  of  off-peak  load 
and  are  cooperating  with  the  truck  distributors  in  a 
program  of  education  which  it  is  hoped  will  help  place 
many  more  industrial  trucks  in  use  on  the  Coast. 

APPENDIX 

Executive  Letters 
No.  1. 

April  8,  1925 
Dear  Sir; 

"We  wired  you  April  6th  as  follows: 

"Transportation  Bureau  of  Pacific  Coast  Electrical  Association 
after  thorough  investigation  of  electric  trucks  and  tractors,  urges 
your  serious  consideration  of  this  desirable  load  as  well  as  appli- 

cation in  your  own  service.  Please  give  personal  attention  to 

letters  which  follow." 
In  furnishing  financial  aid  and  in  outlining  the  research  work 

of  this  bureau,  our  understanding  is  that  the  executives  of  the 
member  companies  of  the  Pacific  Coast  Electrical  Association  wished 
an  unbiased  report  on  electric  trucks  and  tractors  as  a  medium 
for  making  a  saving  within  their  companies  and  opening  a  source 
of  additional  revenue.  We  have  tried  to  cover  this  matter  from 
its  various  angles  and  analyse  not  onnly  the  possibilities,  but  out- 

line  some  of   the   difficulties   in   application. 

We  believe  that  executive  action  is  necessary  within  the  electric 
service  companies  to  so  systematize  their  transportation  that  the 
savings  possible  by  the  use  of  electric  trucks  may  become  an 
actuality.  The  use  of  electric  trucks  is  of  great  importance  as  an 
example  in  encouraging  the  buying  public  to  make  proper  and 
economical  installations  of  transportation  units. 

"We  have  prepared  information  showing  the  net  profits  accruing 
to  electric  service  companies  through  the  use  of  electric  trucks  and 
the  revenue  from  the  battery  charging  load.  This  will  be  sent  to 
you  shortly. Yours  very  truly. 

Chairman  Transportation  Bureau 

Pacific  Coast  Electrical  Association. 
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No.  2 
April  13,  1925 

Dear  Sir; 

You,    as    an    executive,    are    interested    in    the    net    profit    your 
company  would  earn  by  sponsoring  electric  trucks. 

Among  the  advantages  you  w^ould  gain  under   such  a  program 
are  the  following : 

1 — Increased  revenue— one  electric  truck  will  use  as  many  kilo- 
watt hours  per  year  as  twenty  average   residences. 

2 — Economy — and    therefore    greater    profits — of    servicing    one 
customer    as    against    twenty    or    more. 

3 — Diversity — the  battery  charging  load  is  usually  off-peak  and 
will  not  require  additional  generating  transmission  and  sub- 

station facilities. 
4 — Popularizing    of    electricity — every    electric    truck    advertises 

electricity. 
5 — ^Advocating  lower  delivery  costs  is  in  keeping  with  your  lead- 

ership   in    community   and   business    affairs. 
6 — Using  electric  trucks  on  your  frequent-stop  jobs   will   set   a 

good  example  and  will  cut  your  operating  cost,  placing  your 
transportation  department  on  the  most  economical  basis 

Please  give  these  thoughts  your  careful  consideration. 
Yours  very  truly. 

Chairman  Transportation  Bureau 
Pacific  Coast  Electrical  Association. 

No.  3 
April  16,  1925 

Dear  Sir: 
In  our  previous  letter,  we  told  you  that  the  use  of  electric 

trucks  by  your  company  would  not  only  be  a  good  example,  but 
would    also    cut   your   transportation    costs    in    your    city    work. 

The  consensus  of  opinion  among  scores  of  industrial  and  busi- 
ness executives  interviewed  is  that  75  per  cent  of  all  local  delivery 

and  short-haul  routes  can  be  more  efficiently  and  more  profitably 
handled  by  electric  trucks. 

Why  not  ask  the  head  of  your  transportation  department  for  a 

report  giving  definite  reasons  for  not  using  electric  trucks  ?  "We  are supplying  him  with  data  on  their  application  and  stand  ready  to 
assist  in  any  further  studies  you  wish  to  make  of  your  particular 
situation. 

Yours  very  truly, 
Chairman  Transportation  Bureau 

Pacific  Coast  Electrical  Association. 

No.  4 
April  20,  1925 

Dear  Sir: 

The  potential  market  for  electric  trucks  existing  in  your  com- 
munity will  surprise  you.  Using  the  recognized  premise,  as  out- 

lined in  our  letter  of  April  16th,  75  per  cent  of  all  local  delivery, 
short-haul  routes  can  be  more  efficiently  and  more  profitably 
handled  by  electric  trucks  than  either  gasoline  trucks  or  horse-drawn 
vehicles. 

What  would  it  mean  to  you  if  this  potential  field  were  satur- 
ated?    6,000  to  10,000  kw-hr.  annually  in  current  consumption  will 

be   realized   from   each   electric   truck   in   service.      Figure    how   this 
would  fill  up  the  valley  of  your  present  load  curve. 

Yours  very  truly. 
Chairman  Transportation  Bureau 

Pacific  Coast  Electrical  Association. 

No.  5 
April  23,  1925 

Dear  Sir: 

Detail  investigations  of  current  consumed  by  the  average  elec- 
tric truck  show  that  annually  it  consumes  the  amount  of  current 

which  would  be  required  to  operate  the  following  number  of 
appliances : 

280  vacuimi  cleaners,  or  760  warming  pads,  or  500  sewing  ma- 
chines, or  550  fans,  or  310  washing  machines,  or  225  toasters. 

Is  this  not  convincing  proof  of  the  profit  to  be  derived  from 
servicing  a  single  electric  truck  against  a  group  of  these  other  ap- 

pliances. You  know  how  much  money  has  been  spent  on  campaigns 
to  increase  the  use  of  household  appliances.  Are  you  overlooking 
the  profit  to  be  derived  from  the  super-appliance — the  electric  truck  ? 

Yours  very  truly, 
Chairman  Transportation  Bureau 

Pacific  Coast  Electrical  Association. 

No.  6 

April  27,  1925 
Dear  Sir: 

Our  records  show  that  of  the  556  electric  street  trucks  in  the 
state,  104  are  being  charged  from  the  lines  of  your  company.  This 
does  not  include  industrial  trucks  in  the  state.  Each  of  these 
trucks  uses  from  6,000  to  10,000  kw-hr.  annually,  probably  twenty 
times  that  used  by  the  average  residential  lighting  consumer.  Much 
of  the  residential  lighting  use  comes  during  peak  hours  and  ties 
up  capital  in  generating,  transmitting,  and  substation  facilities. 
The  electric  truck  load  is,  or  can  easily  be  made,  off  peak.  This 
load,  as  soon  as  the  cost  of  servicing  is  repaid,  can  be  supplied  from 
off-peak  hydro  at  no  cost,  or  from  existing  steam  plants  for  the 
cost  of   fuel   and  maintenance   only. 

The  Pacific  Gas  and  Electric  Company  are  supplying  power  for 
charging  the  fleet  of  thirteen  electric  trucks  recently  placed  in  the 
city  of  Oakland  by  the  American  Railway  Express  Company.  The 
cost  of  service  to  this  installation  of  $1,440  will  be  entirely  recov- 

ered in  7l^  months'  operation.  As  soon  as  the  entire  fleet  or  25 
trucks  now  planned  is  in  operation,  the  estimated  monthly  revenue 
for  this  off-peak  power  will  be  $334. 

Yours  very  truly. 

Chairman  Transportation  Bureau 
Pacific  Coast  Electrical  Association. 

No.  7 

April  30,  1925 
Dear  Sir: 

After  assuring  yourself  that  the  net  profits  of  your  company 
are  yielding  a  fair  return  upon  the  invested  capital,  your  next  con- 

cern is  rendering  the  consumer  the  best  possible  service  at  the 
lowest  possible  cost.  The  more  nearly  you  are  able  to  fit  the  de- 

mand for  power  to  the  potential  output  of  your  generating  plants, 
the  more  nearly  will  your  generators  and  lines  be  continuously 
loaded  and  the  lower  will  it  be  possible  to  make  the  rates  for  all 
kinds   of   electric   service. 

You  are  attempting  to  fit  your  seasonal  power  demand  to  your 
potential  power  resources  by  the  development  of  seasonal  load, 
such  as  winter  irrigation.  Your  daily  load  factor  will  be  improved 

by  filling  up  each  night's  valley.  The  charging  load  of  electric 
trucks  and  tractors  will  fill  this  valley  better  than  any  other  known load. 

Yours  very  truly. 

Chairman  Transportation  Bureau 
Pacific  Coast  Electrical  Association. 

No.  8 

May  4,   1925 Dear  Sir: 

A  baker  would  say,  "The  proof  of  the  pudding  is  in  the  eating." Electric  utility  executives  would  probably  paraphrase  this  to  read: 

"The  proof  of  an  appliance  is  in  the  using."  The  following  list 
shows  the  electric  trucks  and  tractors  which  are  in  use  in  Cali- fornia today : 

Electric    Street    Trucks 

Ice    Cream    28 
Creameries  and  dairies   200 
Laundries       35 
Ice    companies    28 
Baking    companies   129 
Express   companies    20 
Department    stores    34 
Mercantile    stores    14 
Public  utilities    42 
Soft  drink  mfg       9 
Grain   and   milling       4 
Municipalities           4 
Miscellaneous       9 

Total  in  use  Mar.  1,  1925  556 

Electric  Industrial  Truck  and 
Tractors 

Automobile   and   tractor   fac- 
tories    18 

Clay  products    21 
Fruit     packers     and     sugar 

refineries       26 
Grain  and  milling  industries   14 
Lumber     industries    17 
Manufacturers,    jobbers,    mis- 

cellaneous      „.  67 
.Oil     refineries    16 
Shipyards     14 
Steel  and  metal  products    19 
Terminal,      freight,      expres., 

etc   162 

Total  in  use  Mar.  1,  1025....374 

All    reports    indicate   increasing   interest    in   the    economies   ef- 
fected by  electric  trucks  and  tractors.     When  you  realize  that  each 

of  these  930  units  consumes  from  6,000  to  10,000  kw-hr.  of  off-peak 
power,  the  net  profit  thus  derived  is  seen  to  be  surprisingly  large. 

Yours  very  truly, 

Chairman  Transportation  Bureau 
Pacific  Coast  Electrical  Association. 

No.  9 

May   7,   1925 
Dear  Sir: 

When  distances  are  to  be  covered  within  a  radius  of  30  to  35 
milesi  particularly  in  city  work  where  stops  are  frequent  because 
of  traffic  conditions,  the  speed  factor  of  the  gasoline  truck  loses 
its  value  and  instead  becomes  inefficient  and  costly.  The  many 
stops  cut  down  the  high  maximum  speed  to  a  comparatively  low 
average  speed,  while  gasoline  consumption  is  increased  with  each 
stop  and  start. 

Statistics  from  tests  made  by  the  Post  Master  GeneraV's  office 
show  that  where  there  is  frequent  starting  and  stopping,  the  gaso- 

line consumption  is  three  or  four  times  as  great  as  on  long  hauls 
with  few  stops.  For  just  such  uses  where  costs  increase  in  gaso- 

line truck  operation,  the  electric  truck  is  the  logical  delivery  unit 
to  use.  Its  characteristics  are  just  a  reverse  of  those  of  the  gasoline 
truck.  Its  ease  of  handling  and  rapid  acceleration  makes  a  high 
average  speed  possible  through  congested  traffic  or  when  making 
many  stops.  The  motor  does  not  idle  when  the  truck  is  standing 
nor  is  there  a  clutch  and  transmission  to  receive  severe  trials  at  each 
start. 

Yours  very  truly, 

Chairman  Transportation  Bureau 
Pacific  Coast  Electrical  Association. 

No.  10 
May  11,  1925 

Dear  Sir: 
You  have  perhaps  wondered  just  what  was  the  attitude  of  the 

American  Railway  Express  Company,  known  throughout  the  coun- 
try as  the  largest  user  of  truck  equipment  and  a  most  discriminat- 

ing buyer.  This  company's  attitude  is  expressed  in  the  following statement  by  Mr.  E.  E.  La  Schum,  who  is  general  superintendent 

in  charge  of  motor  equipment:  "From  our  experience  and  observa- 
tion, we  are  firmly  convinced  that  in  its  particuuar  field,  the  electric 

truck  is  the  most  economical,  reliable  and  efficient  vehicle  in  opera- 

tion  today." Mr.  Robert  E.  M.  Cowie,  president  of  the  same  company,  has 
stated:  "The  advantages  secured  by  the  use  of  electric  trucks  on 
short  haul  or  frequent  stop  routes  may  be  briefly  recapitulated  as 
follows,  and  these,  gentlemen,  are  the  main  reasons  why  the  Ameri- 

can Railway  Express  Company  is  today  using  1,800  electric  vehicles: 
1 — Electric    trucks    greatly    reduce    costs. 
2 — ^They  are  the  fastest  trucks  thei'e  are  on  short  haul  or  fre- 

quent  stop   routes. 
3 — The  electric's  simplicity  makes  it  easy  to  run  and  easy  to 

repair. 
4 — It  is  rugged  and  reliable,  seldom  breaking  down  on  the 

road  and  becoming  disabled  less  frequently  than  any  other  type  of 
vehicle. 
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5 — Electz'ic  trucks  last  a  good  deal  longer  than  gas  trucks. 
6 — The  electric  truck  is  clean,  insuring  immaculate  and  sanitary 

conditions  for   the   goods   it   conveys. 
7 — The  electric  truck   is   quiet. 
8 — The  electric  truck  is  odorless. 
9 — It  can  be  stored  at  loading  platform,  saving  garage  space. 
10 — It  uses  power  with   the   minimum   of   waste. 
11 — It  has  all  the  speed  that  is  consistent  with  prudence  in  city 

running  and  power  economy. 

12 — Employee's  control  of  the  speed  is  inherent  in  the  truck. 
13 — Its  tractive  power  is  greatest  in  proportion  to  the  horse- 

power used. 
14 — Its  hazard  of  fire,   accidents  and  theft  is  lowest. 
15 — Its  cost  is  less  to  run  and  maintain. 
Those  are  the  specific  reasons  for  our  selection  of  1,800  electric 

vehicle — and  those  fifteen  points  which  I  have  enumerated  are 
certainly  worthy  of  the  consideration  of  every  intelligent  executive 
in  business." Should   not  the   statements   of   executives    of   a   concern,    whose 
sole   business  is  transportation,   be   conclusive   evidence  ? 

Yours  very  truly. 
Chairman  Transportation  Bureau 

Pacific  Coast  Electrical  Association. 

No.  11 
May  18,  1925 

Dear  Sir: 
The  Pacific  Gas  and  Electric  Company  is  thoroughly  cognizant 

of  the  economies  which  can  be  effected  in  its  own  transportation 
department  by  the  use  of  electric  trucks  and  the  net  profit  to  be 
secured  in  promoting  the  use  of  electric  trucks  and  tractors.  This 
company  has  eight  electric  trucks  in  its  fleet  and  two  years  ago  or- 

ganized an  Electric  Truck  Promotional  Bureau. 
Mr.  F.  A.  Leach ,  the  general  manager,  in  a  talk  before  the 

Commercial  Section  of  the  National  Electric  Light  Association,  said 
in  part:  "I  have  been  a  thorough  believer  in  the  electric  truck  and 
the  electric  vehicle.  I  was  among  the  early  purchasers  of  electric 

trucks  and  when  I  was  manager  of  .  the  company's  properties  in 
Alameda  County,  I  ran  a  fleet  of  eight  or  ten  trucks,  electric 
trucks,  and  at  that  time  I  think  we  had  only  two  gas  driven  vehi- 

cles. But  we  must  not  be  discouraged  with  the  present  apathy  to- 
ward the  electric  vehicle.  It  is  the  coming  motive  power  for  city 

transportation,  and  there  is  a  great  outlet  there  for  energy,  which 
would  otherwise  go  to  waste,  particularly  when  we  have  hydro  elec- 

tric development." 
If  the  executives  of  every  electric  utility  in  California  were  to 

take  the  same  attitude,  most  of  the  apathy  Mr.  Leach  refers  to 
would  be  overcome  and  a  good  start  made  in  getting  electric  trucks 
used  in  75  per  cent  of  all  local  delivery  and  short  hauls.  This  figure 
has  been  set  by  experts  after  thorough  investigation  as  the  quota 
for  city  delivery  work  which  can  be  most  economically  handled  by 
the  electric  vehicle. 

Yours  very  truly. 
Chairman  Transportation  Bureau 

Pacific  Coast  Electrical  Association. 

No.  12 
May  25,   1925 

Dear  Sir : 

You  have  been  receiving  "facts"  in  the  past  few  weeks  with 
reference  to  the  electric  truck  as  a  possible  revenue  producer  for 
your    corapany. 

The  question  now  in  your  mind,  "How  can  my  company  best 
organize  to  promote  the  sale  of  electric  trucks?"  This  question 
can  perhaps  be  answered  best  by  giving  you  the  method  adopted 
by  central  stations  promoting  the  electric  truck  and  tractor.  This 
has  been  done  by  the  formation  of  an  electric  truck  promotional 
bureau  in  the  larger  cities  and  by  the  assignment  of  a  particular 
salesman  to  devote  all  or  part  of  his  time  to  this  work  in  the 
smaller   centers. 

In  adopting  this  method,  you  are  following  in  the  path  of 
proven  experience  and  success  should  attend  your  efforts  in  this 
direction.  Our  next  letter  will  detail  some  of  the  functions  of  this 
bureau  or  individual  salesman. 

Yours  very  truly. 

Chairman  Transportation  Bureau 
Pacific  Coast  Electrical  Association. 

No.  13 
June  1,   1925 

Dear  Sir: 

In  our  previous  letter  we  suggested  that  you  organize  an  elec- 
tric truck  promotional  bureau,  or  have  an  individual  salesman  as- 

signed this  work.  There  are  several  points  that  should  be  given 
careful    consideration    in   the    adoption   of    such    a    program. 

1 — Persons  selected  by  your  company  for  this  work  should  not 
be  in  any  sense  classified  or  referred  to  as  an  electric  truck  sales- 

man. His  attitude  must  in  all  instances  be  non-partisan,  remem- 
bering that  every  electric  truck,  battery  and  accessory  in  general 

manufacture   is  a  good  one — they  all   save   money. 
2^The  collection  and  compilation  of  data  regarding  the  com- 

parative cost  of  operation  of  horse  drawn,  gasoline  and  electric 
trucks  will  be  especially  beneficial  to  your  business  community. 
This  presupposes,  of  course,  that  the  person  delegated  for  this  work 
will  spend  sufficient  time  to  acquaint  himself  with  the  subject  of 
commercial  haulage  and  delivery  work,  with  special  reference  to 
the  application  of  electric  trucks.  It  is  highly  essential  that  he 
learn  the  methods  used  by  electric  truck  salesmen  in  overcoming 
gasoline  truck  and  horse-drawn  competition  on  what  are  obviously 
electric  truck  routes. 

3 — A  complete  file  of  the  names  of  all  electric  truck  owners  in 
your  territory  should  be  maintained,  together  with  a  list  of  pros- 

pective purchasers  and  users  of  trucks  of  any  sort.  The  list  of 
trucks  registered  may  be  obtained  from  the  Secretary  of  State  from 
which  list  may  be  selected  and  listed  on  cards  the  electric  vehicle 
owners. 

4 — A  standing  invitation  should  be  extended  at  all  times  for 
local  business  firms  in  your  community  to  consult  or  use  the  service 
of  this  bureau  to  find  out  in  a  nonpartisan  way  the  relative  merits 
of   different  types   of   delivery   equipment. 

5 — The  person  selected  should  work  in  close  harmony  with  any 
electric  transportation  association  which  may  be  in  existence  in 
your  community  or  should  work  toward  the  establishment  of  such 
an  association  in  order  to  bring  the  distributors  and  users  of 
electric  trucks,  tractors  and  batteries  into  closer  cooperation. 

The  Transportation  Bureau  has  arrjanged  to  hold  an  electric 
vehicle  school  in  San  Francisco,  June  8-13,  which  is  the  week  just 
preceding  the  National  Electric  Light  Association  convention.  You 
have  already  been  advised  of  this  school  and  asked  to  send  one  or 
more  representatives  from  your  sales  and  transportation  depart- 

ments. If  you  have  not  already  given  this  matter  your  attention, 
registration  should  be  made  immediately  through  the  chairman  of 
the  bureau.  The  bureau,  as  always,  stands  ready  to  assist  in  any 
matters  pertaining  to  the  use  of  transportation  units. 

Yours  very  truly, 

Chairman  Transportation  Bureau 
Pacific  Coast  Electrical  Association. 

First  Aid  Training 

By  CHAS.  E.  MORDOFF,  M.D.* 
ACCIDENT  and  fatality  rates  in  industry  in  the United  States  are  the  highest  in  the  world,  and  we 

all  believe  and  in  some  places  it  has  been  proved 
that  these  rates  are  far  higher  than  they  need  be.  When 
we  read  that  large  industries  have  records  of  three 
months,  six  months,  a  year,  and  in  one  large  company 
four  years,  with  no  lost  time  accidents  we  must  believe 
that  these  records  can  be  reproduced  in  our  own industry. 

It  is  probably  conservative  to  state  that  90  per  cent 
of  all  accidents  are  preventable;  that  they  are  the 
result  of  thoughtlessness  or  of  some  state  of  mind 
which  attracts  the  attention  away  from  the  job  in 
hand. 

The  old  method  of  accident  prevention  by  using  a  list 
of  "don'ts"  has  never  been  a  success  and  has,  of  neces- 

sity, been  replaced  by  more  modem  usages.  There  are 
many  ways  by  which  accident  prevention  propaganda 
can  be  put  over,  but  whatever  method  is  employed,  suc- 

cess in  reaching  a  goal  must  depend  upon  safe  construc- 
tion and  maintenance  of  equipment,  safe  working 

methods,  convincing  the  workmen  of  the  value  of  fore- 
sight, good  coaching  and  team  work. 

Of  these,  team  work  is  certainly  not  the  least  in 
importance  and,  to  my  mind,  there  is  no  better  way  by 
wliich  team  work  may  be  obtained  than  through  instruc- 

tion in  first  aid  methods  and  by  the  development  of 
first  aid  teams.  First  aid  training,  not  of  a  selected 
few  but  of  every  individual  in  the  force,  cannot  help 
but  increase  the  efficiency  of  the  force.  Competitive 
first  aid  teams  increase  interest  in  this  training  and 
develop  a  team  work  which  inevitably  tends  toward  a 
higher  morale.  The  spirit  of  competition  rules  here 
as  it  does  elsewhere,  in  college  for  instance,  and  a  de- 

partment or  district  will  take  an  interest  in  and  en- 
courage its  first  aid  team  against  those  from  other 

departments   or  districts. 
The  matter  of  when  instruction  may  be  given,  whether 

on  company  time  or  on  the  employee's  time,  depends 
to  a  large  extent  o"  individual  company  conditions. 
Who  shall  train  the  first  aid  classes  among  employees 
of  an  industrial  piant  r  In  many  large  industries  and 
in  many  large  cities,  instructors  accredited  by  the 
American  Red  Cross  or  by  the  U.  S.  Bureau  of  Mines 
are  holding  classes  for  the  first  aid  training  of  indus- 

trial workers.  In  a  majority  of  cases  these  instructors 
are  the  company  physicians  and  their  assistants  who 
are  qualified  to  instruct  in  the  use  of  the  triangular 
bandage.  This  type  of  bandage  is  the  standard  of  the 
Bureau  of  Mines,  and  is  used  by  teams  in  competitive 
work. 

In  teaching  industrial  first  aid  it  is  important  that 
a  minimum  standard  of  instruction  be  adopted  and  that 
the  training  be  general  and  not  confined  to  the  treat- 

ment of  the  types  of  accidents  which  are  most  likely  to 
occur  in  a  particular  industry. 
Any  plan  for  first  aid  training  should  be  built  about 

four   cardinal   points,   viz: 

1.  Shock — its  symptoms  and  treatment. 
2.  Hemorrhage — how  to  control  by  direct  pressure, 

seldom  by  tourniquet. 

3.  Asphyxia — its  causes,  symptoms  and  treatment; 
artificial  respiration  by  the  Schaefer  prone  pres- 

sure method;  and  the  Sylvester  method. 
4.  Transportation — careful  handling  of  the  injured 

in  a  minimum  of  time,  so  as  not  to  cause  pain  or 
further  trauma. 

*  Report   of   Accident   Prevention   Bureau,    Technical   Section. 
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First  aid  is  not  intended  to  take  the  place  of  medical 
service  but  serves  rather  to  fill  in  the  gap  between  the 
accident  and  the  arrival  of  the  physician.  This  is  the 
period  when  minutes  may  mean  the  difference  between 
life  and  death  and  when  skillful  treatment  by  a  trained 
layman  may  save  a  life.  The  trained  man  knows  what 
to  do  and  he  does  it  while  his  fellow  workers  are  de- 

bating what  should  be  done  and  suggesting  all  manner 
of  crude  remedies. 

While  the  teaching  of  first  aid  methods  to  be  of  the 
utmost  value  should  include  training  under  the  four 
heads  outlined  above,  the  first  essential  is  simplicity  The 
use  of  complicated  anatomical  charts  and  preponderant 
medical  terms  is  often  puzzling  to  the  majority  of  -the 
class  being  trained.  It  is  far  better  to  teach  by  demon- 

strations and  actual  practice  by  the  class  and  to  mini- 
mize the  amount  of  lecturing  used.  To  know  what  to 

do  in  an  emergency  is  really  the  important  thing.  The 
man  who  can  put  his  thumb  on  an  artery  spurting 
blood  and  hold  it  there  until  someone  else  can  summon 
a  physician  will  often  save  a  life. 

Almost  of  equal  importance  is  the  knowledge  of  what 
not  to  do.  For  instance,  an  onlooker  thinking  to  be 
of  assistance  to  a  man  who  may  have  fallen  from  a 
scaffold  runs  to  him  and  hoists  him  to  his  feet,  thereby 
converting  a  simple  fracture  into  a  compound  one. 
By  far  the  most  important  first  aid  work  in  the 

electrical  industry,  both  in  construction,  generating  and 
transmitting,  is  resuscitation  from  shock.  The  Acci- 

dent Prevention  Committee  of  the  National  Electric 
Light  Association  has  adopted  the  standard  method  of 
artificial  respiration  known  as  the  Schaefer  or  prone 
pressure  method.  There  can  be  no  argument  against 
this  selection,  when  performed  according  to  the  tech- 

nique which  has  been  worked  out  by  the  U.  S.  Bureau 
of  Mines  in  cooperation  with  the  American  Red  Cross. 
This  method  has  also  been  indorsed  by  the  United 
States  Public  Health  Service  and  the  National  Safety 
Council. 

While  first  aid  is  really  separate  and  distinct  from 
accident  prevention,  it  has  unquestionable  value  as  an 
adjunct  thereto,  and  should  be  included  as  an  intimate 
part  of  every  accident  prevention  program. 

In  order  to  determine  what  is  being  done  by  the 
Coast  companies  in  the  way  of  first  aid  training  of  their 
employees,  the  following  companies  were  sent  ques- 
tionnaires: 

Great  Western  Power  Company. 
Southern  California  Edison  Company. 
San  Diego  Consolidated  Gas  &  Electric  Company. 
Coast  Counties  Gas  &  Electric  Company. 
Bureau  of  Power  and  Light,  Los  Angeles. 
Southern  Sierras  Power  Company. 
California  Oregon  Power  Company. 
Pacific  Gas  and  Electric  Company. 

The  replies  indicate  that  the  Pacific  Gas  and  Electric 
Company  is  giving  the  most  complete  training  in  first 
aid  of  any  of  the  member  organizations.  While  the 
first  aid  training  work  of  that  company  is  temporarily 
discontinued,  the  first  aid  trainer  has  been  retained  and 
it  is  expected  that  the  work  will  be  continued  again 
during  1925.  All  of  the  other  companies  have  given 
some  training  in  resuscitation  but  for  the  most  part 
very  little  training  in  other  lines  of  first  aid.  This  work 
has  been  done  very  largely  by  demonstratioins  and  in 
company  time. 

The  Pacific  Gas  and  Electric  Company  and  the  San 
Joaquin  Light  &  Power  Corporation,  the  latter  not  so 

extensively  as  the  former,  have  carried  on  general  in- struction in  first  aid  training  and  the  employees  of  these 
companies  have  received  the  course  given  by  the  U.  S. 
Bureau  of  Mines.  In  these  two  companies  the  work 

was  carried  on  within  the  organization  by  trained  lay- 

men, supplemented  in  the  latter  company  by  occas- ional lectures  and  demonstrations  by  the  medical 
director. 

In  the  Southern  California  Edison  Company  and  the 

Bureau  of  Power  and  Light  of  Los  Angeles,  the  train- 
ing is  given  by  the  safety  engineer.  In  the  other  or- 

ganizations it  has  been  given  by  operating  superin- tendents and  their  assistants. 
In  most  companies  the  training  in  resuscitation  is 

compulsory  because  it  is  given  in  company  time,  but 
the  men  are  not  disciplined  if  they  do  not  attend  every 
lecture.  In  some  companies  the  work  has  been  done 

partially  in  company  time  and  partially  in  the  man's 
time,  while  in  one  company  the  Bureau  of  Mines  course 

was  given  in  company  time  and  the  follow-up  course  in 
the  man's  time. 

The  Pacific  Gas  and  Electric  Company  is  the  only 
member  organization  on  the  Coast  which  has  consis- 

tently held  intra-company  first  aid  contests,  although 
no  team  from  that  organization  competed  in  the  1924 
State  First  Aid  Meet.  It  is  expected  that  this  work  will 
be  continued  in  1925  and  a  team  entered  in  the  con- 

tests of  that  year.  The  San  Joaquin  Light  &  Power 
Corporation  entered  a  team  in  the  state  meet  but  has 
made  no  definite  arrangement  for  intra-company  con- 

tests, nor  for  prizes  for  such  contests.  None  of  the 
other  member  organizations  have  organized  any  first 
aid  teams  or  contests  although  several  have  expressed  a 
hope  that  their  first  aid  training  program  would  be 
such  that  first  aid  teams  would  be  developed  and  trained 
during  1925. 

In  the  San  Joaquin  Light  &  Power  Corporation  and 
its  subsidiary  companies,  the  Midland  Counties  Public 
Service  Corporation,  Fresno  City  Water  Company  and 
the  Bakersfield  and  Kern  Railway,  first  aid  training  is 
being  given  to  every  employee.  An  instructor,  who  is 
trained  by  the  U.  S.  Bureau  of  Mines,  is  combining 
first  aid  instruction  with  accident  prevention  directly, 
in  that  he  is  making  inspection  under  the  Railroad 
Commission  G.O.  64  which  is,  in  every  essential,  a 
safety  order. 

This  trainer  reports  directly  to  the  general  superin- 
tendent of  operation,  but  also  reports  to  the  Central 

Accident  Prevention  Committee  and  is  a  member  of 
that  committee  forming  an  essential  point  of  human 
contact  between  it  and  the  local  committees. 

The  plan  which  is  being  followed  is  that  this  in- 
structor will  train  two  or  three  men  in  each  district  or 

department,  giving  them  intensive  instruction,  with  the 
view  of  making  them  instrvictors  and  with  the  expec- 

tation that  they  will  give  instruction  to  every  employee 
within  their  district  or  department. 

All  of  the  companies  believe  that  the  first  aid  work 
does  result  in  real  preparedness  for  the  emergency 
treatment  of  injuries,  also,  that  its  benefits  do  reach  ■ 
into  the  home,  and  that  the  knowledge  of  emergency 
treatment  methods  has  prevented  many  serious  conse- 

quences from  simple  injuries. 
The  consensus  of  opinion  seems  to  be  that  the  U.  S. 

Bureau  of  Mines  standard  training  methods  are  best 
and  several  of  them  have  stated  that  they  hope  to  be 
able  to  have  a  team  entered  from  their  company  in 
the  1925  state  meet. 

There  can  be  no  effective  argument  against  the  first 
aid  training  idea.  That  it  is  a  good  thing  is  admitted 
by  everyone  and  experience  has  taught  that  as  a  part 
of  an  accident  prevention  campaign  first  aid  training  is 
highly  effective.  It  is  my  opinion  that  first  aid  train- 

ing in  general  can  best  be  given  by  a  thoroughly 
trained  layman,  who  is  able  to  get  tlie  average  em- 

ployee's viewpoint,  and  that  it  should  be  compulsory  for 
all  employees  and  the  work  be  given  in  company  time. 

First  aid  instruction,  and  particularly  instruction  in 
methods  of  resuscitation  from  shock,  form  an  ex- 

cellent medium  for  the  enhancement  of  better  public 
relations.  This  is  especially  true  in  rural  districts  and 
has  been  forciblj'  brought  to  mind  during  the  past  year 
by  a  number  of  electric  shock  accidents  to  rural  con- 

sumers, the  lives  of  some  of  whom  might  have  been 
saved,  had  their  neighbors  known  how  to  give  artificial 

respiration. 
The  broadcasting  of  knowledge  of  first  aid  methods, 

by  whatever  means  it  may  be  done,  is  worth  any  effort 
which  it  may  cost.  It  would  be  a  wonderful  thing  if 
every  person  in  the  entire  territory  served  by  the  mem- 

ber companies  of  this  association  could  be  instructed 
in  methods  of  first  aid  to  the  injured  or  at  least  in  arti- 

ficial respiration  and  the  control  of  hemorrhage.  Good 
work  along  this  line  might  be  accomplished  in  all  of 
the  companies,  by  offering  to  instruct  farm  bureaus, 
Boy  Scout  troops,  high  school  cadets  and  civic  bodies. 

Whether  or  not  a  first  aid  team  is  desirable  is  a 
matter  for  each  individual  organization  to  determine, 
but  I  believe  there  can  be  no  question  as  to  its  value 
not  only  to  the  team  which  receives  the  intensive  train- 

ing necessary  to  prepare  it  for  contest  work,  but  also 
to  the  entire  organization  because  of  the  interest  which 
it  stimulates  among  the  employee  personnel.  In  order 
to  stimulate  the  interest  of  first  aid  teams,  inter-de- 
partrnent  or  inter-district  contests  seem  to  be  desirable 
and  prizes  of  some  sort  may  be  offered. 
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Experience  has  sho\\Ti  that  the  attitude  of  the  fore- 
man toward  this  work  is  very  greatly  reflected  in  the 

attitude  of  the  men  under  him.  It  should  be  the  first 
job  of  the  first  aid  instructor  to  sell  the  foreman  the 
idea  of  the  value  of  first  ai,d,  and  it  should  be  the  duty 
of  the  management  to  see  that  every  foreman  is  not 
only  a  competent  first  aid  man  himself,  but  that  he 
shall  be  interested  in  the  teaching  of  first  aid  methods 
to  his  men. 

If  no  trained  layman  is  available  for  the  teaching  of 
first  aid  in  any  of  the  member  organizations  and  it  is 
possible  to  obtain  the  services  of  the  U.  S.  Bureau  of 
Mines,  it  is  liighly  desirable  that  every  employee  re- 

ceive at  least  that  training,  which  requires  five  days, 
two  hours  per  day.  TUs  course  gives  the  ground  work 
for  complete  first  aid  instruction  which  may  then  be 
followed  by  a  lay  instructor  or  by  trained  superin- 

tendents or  their  assistants. 
The  Pacific  Gas  and  Electric  Company  approaches  the 

ideal  in  first  aid  instruction  by  having  a  full  time  in- 
structor whose  business  it  is  to  continually  visit  the 

various  districts  and  teach  all  employees  in  those 
districts. 

Company    Organizations    for    Accident 
Prevention 

By  E.  J.  KENDALL* 
FOR  the  purpose  of  ascertaining  how  and  to  what 

extent  various  corporations  endeavor  to  prevent 
accidents  in  connection  with  their  work,  a  question- 

naire was  mailed  to  and  replies  have  been  received 
from,  eight  Pacific  Coast  electric  light  and  power  cor- 

porations. Very  full  and  specific  information  has  been 
furnished  by  some  companies,  while  others  have  sub- 

mitted a  rather  brief  and  quite  general  report. 
It  is  felt  that  the  following  will,  to  some  extent,  give 

the  desired  information  as  to  the  above  subject: 
In  one  case,  we  find  that  the  organization  for  acci- 

dent prevention  consists  of  a  central  accident  preven- 
tion committee  composed  of  a  general  inspector,  as 

chairman,  and  members  of  the  medical,  operating,  trans- 
portation, construction  and  personnel  departments. 

This  committee  holds  monthly  meetings  and  considers 
reports  received  from  their  local  committees.  Strictly 
speaking,  there  is  no  safety  department,  although  the 
general  inspection  department  acts  in  that  capacity. 

One  company  has  a  general  safety  committee  con- 
sisting of  three  division  engineers  and  the  secretary  of 

the  electrical  engineer,  who  meet  approximately  once  a 
month,  or  oftener  if  necessary. 

In  still  another  case  is  a  body  known  as  the  central 
committee  composed  of  four  representatives  from  va- 

rious departments,  who  are  interested  in  matters  per- 
taining to  inspection.  This  committee  also  acts  in  an 

advisorial  way.  They  have  positive  control  over  ac- 
cident prevention  and  training  activities,  which  work 

is  directly  handled,  in  a  general  way,  by  the  traveling 
superintendent.  Regular  meetings  are  held  at  wMch 
reports  of  current  accidents  are  reviewed  and  preventa- 

tive measures  formulated. 
Another  company  has  a  general  central  safety  com- 

mittee composed  of  various  officers  of  the  corpora- 
tion who  have  general  charge  and  supervision  of  safety 

work  over  their  division  safety  committees.  They  es- 
tablish safeguard  standards  and  promulgate  safety 

rules,  as  well  as  passing  on  or  controverting  safety 
matters  and  consider  the  awarding  of  prizes  to  indi- 

viduals and  departments  for  the  best  suggestions  and 
records  made  for  safety,  as  well  as  selectiing  and  desig- 

nating premium  stations  or  districts.  In  two  of  the 
above  mentioned  companies  the  accident  prevention 
work  is  carried  on  under  the  direction  of  the  claims 
department. 

The  central  and  general  safety  committees  of  the 
various  companies  mentioned  above  are,  in  numerous  in- 

stances, supplemented  by  local  accident  prevention 
committees  located  in  each  district,  power  house,  garage 
or  machine  shop.  Meetings  are  held  at  a  date  just 
prior  to  the  meetings  set  for  the  central  or  general 
committees,  to  which  the  reports  of  the  local  commit- 

tees are  sent  for  consideration.  There  are  also  local 
safety  committees  composed  of  foremen  only,  who  hold 
meetings  in  their  respective  divisions.  In  some  of  the 
larger  corporations  there  is  a  division  safety  commit- 

*  Eeport  of   Accident  Prevention   Bureau,  Technical   Section. 

tee  in  each  division.  These  committees  consist  of  a 
superintendent,  a  foreman,  and  one  workman  serving 
for  a  period  of  three  months  each.  As  each  member 
retires  his  place  is  filled  by  a  new  man  elected  by  the 
remainder  of  the  members  of  the  committee  or  ap- 

pointed by  the  division  manager  to  serve  for  three 
months;  thus  one  member  of  this  committee  retires 
each  month.  In  the  division  committee  just  mentioned 
each  member  acts  as  chairman  for  the  last  month  of 
his  term,  thus  always  making  the  chairman  the  oldest 
member;  and  as  a  badge  of  distinction,  each  member  of 
the  safety  committee  wears  a  safety  button  furnished 
by  the  company,  which  he  passes  on  to  his  successor 
upon   retirement. 

The  duties  of  the  division  safety  committee  are  to 
make  safety  inspections  in  its  respective  division, 
recommending  safeguards,  rules  for  safety,  and  safe 
working  methods.  They  also  investigate  serious  ac- 

cidents and  render  written  reports  on  forms  provided 
for  that  purpose  to  their  central  or  general  safety 
committee.  Each  division  safety  committee  submits  a 
report  of  the  result  of  their  monthly  inspections  to  the 
secretary  of  the  central,  or  general  safety  committee. 
These  reports  are  carefully  preserved  and  copies  are 
sent  to  the  heads  of  the  operating  departments,  and 
when  the  safety  engineer  inspects  each  division,  he 
checks  the   division  safety  committee's   reports. 

The  central  safety  committee  issues  safety  bulletins 
twice  a  month  dealing  with  accidents  which  have  oc- 

curred on  the  system,  at  the  same  time  showing  the 
conditions  found  at  different  points.  These  bulletins 
are  sent  out  regularly  to  each  station,  substation, 
warehouse,  office,  etc.,  where  they  are  posted  in  con- 

spicuous  places. 
Many,  if  not  all  of  the  local  safety  committees  act  in 

an  advisory  capacity  only,  reporting  either  to  a  safety 
engineer,  inspector,  superintendent  or  general  or  cen- 

tral safety  committee. 
Few,  if  any  of  the  corporations  have  a  full  time 

"Safety  Officer,"  although  the  Bureau  of  Power  and 
Light  of  Los  Angeles  has  a  general  safety  committee, 
which  includes  the  safety  engineer  who  sees  that  all 
of  the  proper  methods  for  accident  prevention  are  car- 

ried out,  also  that  the  first  aid  work  and  first  aid  train- 
ing are  duly  executed. 

Another  standing  safety  committee  is  composed  of 
five  types  of  employees,  selected  for  their  intellignce. 
This  committee  comprises  men  of  or  below  the  rank  of 
foreman,  and  it  is  their  duty  to  inspect,  constructively 
criticise  and  recommend  remedial  measures.  On  this 
committee  there  is  an  employment  or  first  aid  officer, 
who  acts  as  secretary  of  the  committee.  He  sends  a 
copy  of  his  reports  to  the  general  superintendent  and 
to  each  department  head  and  theirs  is  the  responsibil- 

ity for  remedial  action.  The  prestige  of  this  committee 
is,  naturally,  maintained  by  the  type  of  men  chosen 
for  such  important  work. 

Another  form  of  committee,  not  mentioned  in  the 
foregoing,  is  in  the  case  of  a  corporation  having  no 
central  or  local  committees,  all  accident  matters  being 
handled  directly  by  the  claims  department,  who  re- 

ceive three  different  reports,  one  being  signed  by  the 
employee  in  charge  of  the  work  in  connection  with 
which  the  accident  has  happened;  a  report  signed  by 
the  injured  and  also  reports  of  the  witnesses  to  the 
accident.  These  reports  are  made  in  triplicate  and  are 
distributed,  through  the  claims  depa.rtment,  to  the  gen- 

eral superintendent,  division  superintendent  and  pay- 
master. The  latter  uses  his  copy  for  checking  payrolls 

in  cases  where  men  are  transferred  from  the  regular  to 
a  compensation  payroll.  A  so-called  committee  in  this 
company  automatically  forms  as  soon  as  an  accident 
occurs,  consisting  of  the  general  superintendent,  claims 
agent,  division  superintendent  and  district  foreman.  If 
the  accident  is  caused  by  some  condition  of  hazard,  such 
condition  is  certain  to  be  definitely  disclosed  and 
remedied  as  a  result  of  this  method.  The  accident  pre- 

vention and  educational  work  is  left  in  this  corporation 
with  the  various  operating  superintendents  or  heads. 

Regarding  the  attitude  of  workers  and  foremen  to- 
wards the  organizations  for  prevention  of  accidents,  va- 
rious results  have  been  found  and  expressed  by  such 

opinions  as  "fair  and  improving,"  "generally  good," 
"fair,"  "quite  satisfactory,"  "very  unfavorable,"  "in- 

terest manifested  and  great  improvement  shown  in  dif- 
ferent classes  of  work"  and  "interested  and  friendly."  It 

also  appears  that  the  interest  shown  and  regard  taken 
for    accident    prevention    work   is    proportionate    to    a 



June  1,  1925] Journal    of    Electricity 

429 

man's  earning  capacity  and  intellectual  rating.  The 
lower  one  gets  in  this  scale  of  classification,  the  less 
the  interest  shown,  generally  speaking.  It  is  found  that 
the  attitude  of  workers  and  foremen  towards  the  or- 

ganizations has  been  very  good,  and  the  cooperation  of 
local  committees  in  the  districts  with  the  central  or 
general  committee,  has  been  quite  satisfactory.  Occas- 

ionally, however,  some  resentment  is  shown  by  the  in- 
dividual. Again  it  is  found  that  large  majorities  of 

the  employees  and  the  foremen  show  a  considerable  de- 
gree of  confidence  in  the  method  and  results  of  acci- 
dent prevention  work.  It  is  even  said  that  this  is  true 

with  foremen  and  workmen,  who  more  readily  accept 
these  methods  than  do  those  men  higher  up,  such  as 
district  managers,  local  superintendents  and  agents. 

In  connection  with  the  method  of  operation  and  ex- 
tent of  accepted  or  acknowledged  authority,  it  appears 

in  one  instance  where  the  general  manager  has  plainly 
indicated  his  own  backing  of  his  safety  organization  and 
its  work.  This  known  approval  of  the  general  manager 
has  been  reflected  down  the  line  by  a  respect  for  the 
same  on  the  part  of  the  department  heads  and  fore- 

men. Also,  the  work,  after  having  been  accomplished, 
has  gained  greater  respect  and  standing  among  the 
men.  In  a  few  individual  cases  it  was  found  necessary 
to  get  word  direct  from  the  general  manager  to  an 

"unbeliever,"  but  these  have  been  very  few  and  have 
had  their  effect.  Persistency  in  this  work  is  of  the 
greatest  value.  Where  periodical  inspections  are  made 
of  plants  and  equipment  by  capable  employees,  and  due 
consideration  of  reports  of  such  inspection  by  the 
proper  committee  is  given  and  steps  taken  to  remedy 
imsafe  conditions,  it  is  found  that  all  of  these  things 
are  considered  by  the  employees,  generally,  as  desirable 
and  helpful  to  all  concerned.  It  is  also  good  practice, 
where  equipment  and  personal  property  or  tools  of  the 
employee  are  found  to  be  unsafe,  that  said  equipment 
or  tools  should  be  condemned  and  employees  instructed 
to  secure  safer  ones.  In  most  instances  where  correc- 

tive measures  are  recommended  after  inspection  by 
local  safety  committees,  all  action  is  left  to  the  man- 
agement. 

In  those  instances  where  a  safety  engineer  is  em- 
ployed, he  is  usually  and  almost  without  exception,  con- 
sidered and  called  into  consultation  with  any  group  who 

are  studying  the  questions  where  safety  is  considered 
and  his  experience  and  opinion  are  deferred  to. 

The  effectiveness  or  practical  results  of  these  forms 
of  organizations  appear  to  be  as  follows: 

Satisfactory  results  have  been  accomplished  in  a 
rather  quiet,  and  it  is  believed,  a  more  effective  way 
than  could  be  done  by  a  safety  supervisor  or  inspector 
making  it  his  whole  business,  unless  perhaps  it  were 
possible  to  find  just  exactly  the  right  man,  which  is 
difficult.  It  must  be  admitted  that  the  man  whose 
knowledge  of  safety  work  and,  at  the  same  time,  of  the 

company's  business  in  its  various  departments,  vwth  the 
right  personality  and  peculiar  characteristics  essen- 

■tially  necessary,  is  hard  to  find. 
It  would  seem  very  advisable  that  full  authority  be 

vested  in  the  central  or  general  committee  and  that 
the  various  department  heads  let  it  be  well  known  that 
the  general  manager  has  given  definite  authority  for 
carrying  on  of  the  accident  prevention  work  of  the 
committee.  It  has  been  found  that  when  this  has  been 
properly  done  the  men  themselvs  become  quite  inter- 

ested in  tWs  work.  Most  of  the  replies  to  our  ques- 
tionnaire would  indicate  that  the  forms  of  organiza- 

tions, as  above  outlined,  are  satisfactory,  effective  and 
produce  at  least  good,  practical  results. 

The  extent  and  manner  or  method  of  the  work  of 
accident  prevention  is  dependent,  in  great  measure, 
upon  the  size  and  activity  of  the  particular  organi- 

zation in  question.  This  line  of  endeavor  is  different 
from  general  welfare  or  insurance  work,  and  in  order 
to  secure  the  best  results,  should  be  handled  by  a  man 
or  a  group  of  men  thoroughly  familiar  with  the  equip- 

ment and  operating  practice  of  the  company;  by  a 
man  or  men  holding  the  confidence  of  the  general  body 
of  employees  and  by  those  thoroughly  enthusiastic  in 
the  work  of  accident  prevention.  Committee  reports 
and  reports  of  proceedings  and  findings  should  be  given 
considerable  publicity,  and  commendation  should  follow 
safe  action  and  suggestions,  as  well  as  censure  for 
carelessness  or  lack  of  thought  or  observation.  It 
might  be  very  advisable  to  make  the  minutes  of  the 
central  or  general  committees  available  to  the  district 
or  local  committees  for  their  general  information. 

It  is  suggested  that  complete  records  of  all  accidents 

should  be  kept.  These  records  should  be  classified  and 
subdivided  to  such  an  extent  that  a  comparative  com- 

pilation may  be  readily  made  and  from  which  can  be 
shown  benefits  resulting  from  accident  prevention  ef- 

forts. In  this,  and  in  no  other  way  can  those  who  are 
deeply  interested  in  the  subject  of  accident  prevention 
show  that  their  work  has  been  worth  while  and  that 
they  have  not  only  accomplished  the  much  desired  re- 

sult of  preventing  accidents,  but  that  they  have,  as  well, 
effected  a  considerable  monetary  saving.  Other 
methods  suggested  for  stimulating  interest  and  cooper- 

ation as  mentioned  in  the  various  replies  to  our  ques- 
tionnaire are  competition  between  crews,  districts  or 

departments,  decisions  being  based  on  percentage,  handi- 
caps, etc.,  rather  than  upon  actual  records.  Also,  that 

after  a  satisfactory  basis  for  competition  could  be  de- 
cided upon,  competition  between  companies  might  be 

a  wonderful  stimulant  towards  making  a  complete  or- 
ganization a  central  accident  prevention  committee. 

Among  the  suggestions  made  of  various  methods  used 
for  stimulating  the  activity  of  individuals  and  com- 

mittees, one  company  considers  it  advisable  to  make 
the  accident  prevention  phase  a  part  of  the  regular 
work  of  employees. 

One  of  our  correspondents  very  happily  states  that 
they  did  not  find  it  necessary  to  stimulate  safety  activ- 

ity "for  the  reason  that  loyalty  to  the  company  and  each 
other  is  very  pronounced  among  the  men  of  that  com- 

pany. Furthermore,  it  has  been  found  that  by  giving 
all  credit  to  the  committees  for  suggestions  and  ac- 

complishment of  a  reduction  in  accident  frequency  and 
severity,  their  activity  will  thereby  be  stimulated  and 
kept  alive.  Also  the  giving  to  individuals  and  _  com- 

mittees of  some  idea  of  the  frequency  and  severity  of 
accidents  in  their  particular  district  as  compared  with 
some  other  district  or  districts  has  a  tendency  to  cause 

a  friendly  rivalry  between  districts  in  making  a  show- 
ing of  a  "No  Accident  Record."  It  has  also  been 

found  that  where  some  problem  exists  good  results  fol- 
low by  giving  to  the  local  committee  or  some  member 

of  such  committee,  the  opportunity  to  suggest  some 
remedy  or  to  study  and  make  a  report  on  the  existing 
condition,  rather  than  to  have  an  inspector  embody  the 
same  in  his  report  as  against  the  local  committee  or 
member. 

Finally,  there  appears  to  be  little  question  that  the 
effectiveness  of  accident  prevention  campaigns  through 
various  committees  or  other  channels  has  been  shown. 

Apparently  one  of  the  best  forms  of  organizations 
might  be  considered  as  that  of  a  central  accident  pre- 

vention committee  composed  of  representatives  from 
various  departments  of  the  company,  working  closely 
with  local  committees.  The  central  committee  is  more 

or  less  permanent  in  organization,  while  the  local  com- 
mittee is  usually  composed  of  only  a  few  members 

whose  services  as  such  end  within  a  few  months,  leav- 
ing, however,  one  old  member  on  the  committee.  This 

permits  a  considerable  number  of  employees  in  each 
locality  to  come  into  close  contact  with  accident  pre- vention work. 

The  scope  or  limit  of  authority  given  to  the  general 
committee  necessarily  must  not  be  too  great  because 
the  ultimate  decision  in  many  things,  especially  where 
the  expenditure  of  money  or  question  of  policy  is  in- 

volved, must  rest  with  the  management.  It  is  well 

to  make  the  scope  of  activity  as  great  as  the  com- mittee can  make  it  without  overstepping  the  bounds 
of  pure  accident  prevention  or  health  conservation. 

Regarding  the  use  of  bulletins,  one  of  our  corre- 
spondents is  of  the  opinion  that  bulletins  have  more  of 

an  interest  to  the  average  employee  than  vmtten  or 
printed  advice,  for  the  reason  that  pictures  will  better 
attract  and  hold  his  attention.  If  these  bulletins  can  be 
made  up  covering  recent  local  accidents  and  injuries, 
they  will  interest  men  even  more  than  the  stock  safety 
bulletins,  illustrating  possible  accidents.  This  same 
correspondent  also  believes  that  safety  suggestion 
boxes  are  a  good  thing,  and  that  from  time  to  time 
good  suggestions,  which  might  well  be  adopted,  could 
be  had  from  such  boxes.  Safety  films  to  be  had  both 
from  the  national  safety  council  and  from  the  State 
Industrial  Accident  Commission  also  have  their  proper 

place  and  effect. 
Without  doubt,  much  good  can  be  accomplished 

through  frequent  personal  contacts  with  local  accident 
prevention  committees  by  a  member  or  members  from 
the  central  accident  prevention  committee.  The  local 

committee's  interest  would  most  likely  be  much  stimu- 
lated thereby.     No  such  effort  is  ever  wasted. 
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Safety  Bulletins 
By    F.    V.    WEIGHT* 

THE  accident  prevention  work  of  practically  all 
member  companies  includes,  to  some  extent,  the  use 
of  safety  bulletins.  For  purpose  of  consideration 

the  extent  of  use  will  be  divided  and  discussed  as 
follows : 

Intensive 

Seven  of  the  nine  companies  reporting  use  the  bulletin 
service  of  the  National  Safety  Council  for  their  prim- 

ary requirements.  Bulletins  which  carry  a  pertinent 
message  of  caution  or  safe  practice  are  selected  and 
posted  on  bulletin  boards  (either  special  or  general) 
located  in  positions  most  convenient  for  observation 
by  employees  entering  or  lea^dng  work.  A  few  of  the 
companies  supplement  the  National  Safety  Council  bul- 

letins by  some  whicli  they  prepare  themselves  or  obtain 
from  insurance  companies. 

Casual 

The  Pacific  Gas  and  Electric  Company  uses  only  bul- 
letins prepared  in  its  own  organization.  A  new  bulle- 

tin is  published  twice  a  month  usually  depicting  one 
of  its  own  accidents  or  showing  accident  statistics. 

The  California  Oregon  Power  Company  has  perma- 
nently posted  its  system  with  the  N.E.L.A.  bulletin  on 

the  Schaefer  method  of  resuscitation  but  makes  only 
occasional  use  of  other  bulletins. 

The  methods  of  circulating  and  posting  are  varied. 
All  agree  that  bulletin  boards  should  be  provided  in 
prominent  locations  and  be  protected  from  the  weather. 
Quite  elaborate  boards  are  provided  by  some  com- 

panies. The  opinion  is  general  that  only  one  bulletin, 
or  at  most  not  to  exceed  three  or  four,  should  be  posted 
at  a  time  and  these  changed  frequently,  whether  on  a 
special  or  general  bulletin  board. 

The  apparent  effectiveness  as  well  as  the  attitude  of 
the  employee  depends  upon  the  attitude  of  the  com- 

pany and  the  accident  prevention  committee.  When  in- 
tensive use  is  made  and  posting  and  circulating  closely 

supervised,  the  apparent  value  is  reported  as  highly 
satisfactory.  When  the  safety  supervisors  are  careless 
in  selecting  and  posting  and  consider  the  bulletins  of 
little  value  the  attitude  of  the  employee  reflects  this 
condition. 

Suggestions 
It  has  been  demonstrated  generally  that  bulletins 

properly  selected  with  subjects  covering  the  everyday 
hazards,  careless  practices  and  simple  safeguards  with 
very  little  printed  matter,  are  a  very  important  part 
of  an  accident  prevention  program. 

To  secure  proper  consideration  by  the  employee,  bul- 
letins should  be  treated  with  respect  by  the  safety 

engineer,  foreman,  superintendent  and  committeemen, 
kept  in  good  condition  until  posted  and  posted  in  such 
location  as  to  secure  the  voluntary  attention  of  the 
employees  and  protected  against  mutilation.  In  other 
words,  the  safety  engineer,  committeemen,  foremen  and 
superintendents  must  be  sold  on  the  value  of  the  safety 
bulletin  before  we  can  expect  serious  consideration  by 
the  employee. 

A  uniform  procedure  for  the  use  of  safety  bulletins 
cannot  be  recommended  for  all  companies  in  the  absence 
of  more  or  less  uniform  methods  along  all  lines  of  ac- 

cident prevention  work.  Special  conditions  and  emer- 
gencies must  be  met  from  time  to  time  with  special 

treatment.  Bulletins,  to  a  certain  extent,  follow  the 
accident  prevention  program  and  the  adoption  of  stand- 

ard methods  would  to  some  extent  restrict  the  individual 
initiative. 

The  exchange  by  member  companies,  through  this 
committee,  of  plans  and  special  bulletins  which  have 
proved  of  more  than  usual  value  should  be  continued  on 
an  extended  scale  during  the  next  year  to  secure  the 
greatest  value  in  educational  work  of  accident  pre- vention. 

*  Report  of  Accident  Prevention  Bureau,   Technical   Section. 

Some  contend  that  all  employees  should  know  all 
of  the  rules,  those  that  govern  the  other  fellow  as 
well  as  those  governing  himself,  so  that  in  case  of 
transfer,  he  would  know  what  was  required,  as  also  he 
would  be  better  able  to  cooperate  with  his  fellow- 
workers. 

Others  think  that  to  incorporate  all  the  rules  in  one 
book  would  make  it  too  bulky,  as  well  as  unnecessarily 
expensive;  that  it  would  not  be  read  and  memorized, 
especially  by  the  linemen. 

Others  contend  that  there  should  be  separate  books 
for  each  field  of  endeavor,  since  the  more  complicated 
the  rules  are,  the  less  practical  they  will  prove  to  be; 
and  to  be  of  value  they  should  apply  definitely  to  par- 

ticular work.  All  divisions  of  work  might  therefore 
be  covered  under  distinct  headings  in  one  pamphlet,  al- 

though a  lineman  will  not  read  through  the  rules  of 
other  departments  to  locate  those  applying  directly  to 
liis  work. 

Perhaps  the  better  way  would  be  to  have  separate 
pamphlets  for  each  division,  one  for  chief  engineers, 
division  engineers  and  district  foremen  of  all  depart- 

ments; one  for  the  electric  distribution  department,  for 
the  district  foremen,  foremen  and  workmen;  one  for 
transmission  and  substation  division,  for  the  division 
foremen,  foremen  or  chief  operators,  operators  and 
workmen;  one  for  the  generating  stations,  for  the  chief 
operators,  chief  engineers,  foremen,  operators  and 
workmen;  one  containing  special  rules  for  safety  or- 

ganizations, resuscitation  and  first  aid,  to  go  with  any 
one  or  more  of  the  above. 

Undoubtedly  one  book  should  include  rules  both  for 
the  foreman  and  the  workman,  because  the  workman 
can  then  know  the  foreman's  rules  as  well  as  his  own 
and  can  check  him  on  safety;  and  when  some  day  he  is 
foreman,  he  will  know  what  is  expected  of  him  for  the 
protection  of  all. 

It  seems  to  be  general  opinion  that  a  few  funda- 
mental explicit  rules  that  can  be  enforced  are  better 

than  rules  to  cover  every  operation,  wliich  would  de- 
stroy initiative  in  the  workmen. 

Some  contend  that  all  rules  should  be  iron-clad  while 
others  say  there  should  be  iron-clad  rules  for  certain 
operations,  other  operations  being  covered  by  safe 
practices.  Where  there  are  a  few  fundamental  safety 
rules  or  laws,  there  should  be  a  standardized  operating 
code  book  for  details  of  the  work.  As  near  as  can  be 
determined  before  actually  writing  the  rules,  ten  to 
fifteen  should  be  enough  to  cover  safety  laws  in  each 

department. 
Opinion  is  equally  divided  about  the  advisability  of 

including  disciplinary  penalties  in  the  standard  code, 
although  the  consensus  of  opinion  is  that  rule.=  should 
be  enforced  in  order  to  be  valued,  and  some  consider 
that  disobedience,  neglect  or  rule-breaking  are  sufficient 
grounds  for  penalty  to  be  determined  in  each  such  case. 

It  is  generally  conceded  that  a  rule  book  is  not  enough 
for  a  lineman,  especially  as  many  are  inexperienced.  • 
Some  think  the  foreman  should  be  instructed,  he  to  in- 

struct the  linemen;  others  think  that  instruction  in  class 
with  an  occasional  examination  should  supplement  the 

rule  book;  and  still  others  consider  reviews  or  instruc- 
tion at  assembly  points  or  in  camp  to  be  more  advisable, 

as  classes  are  often  a  bore. 

General  opinion  seems  to  be  that  first  aid  instruction 
should  be  included  in  the  book  and  some  think  that 
fundamental  hygiene  should  probably  be  included  as 
well. 

It  is  agreed  that  the  book  should  be  about  4x6  in.,  so 
that  it  can  be  carried  in  the  pocket,  of  a  loose  leaf  type 
to  permit  addition  or  replacement. 

Code  of  Safety  Rules  and  Safe  Practices 
By  V.  R.  HUGHES* 

THERE  seems  to  be  about  equally  divided  opinion  as 
to  whether  all  of  the  rules  should  be  in  one  book  or 
if  each  division  of  the  work  should  be  covered  by  an 

individual  pamphlet. 

'  Report  of   Accident  Prevention   Bureau,   Technical   Section. 

Accident  Prevention  Course  for  Linemen 

By  F.  A.  BROWN* 
SOME  of  the  Pacific  Coast  companies  are  distribut- ing copies  of  the  N.E.L.A.  course  for  linemen.  None 

are  conducting  a  course  as  such.  The  Pacific  Gas 
and  Electric  Company  and  the  San  Joaquin  Light  & 
Power  Corporation  at  the  present  time  have  line  in- 

structors who  were  for  a  number  of  years  engaged  in 
line  work.  These  line  crew  instructors  spend  the  neces- 

sary time  with  each  crew  to  see  the  performance  of  all 

*  Report  of  Accident  Prevention  Bureau,  Technical  Section. 
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classes  of  work.  If  any  unsafe  methods  or  practices 
are  in  use  they  are  called  to  the  man's  attention  and 
required  to  be  discontinued  and  safer  and  better 
methods  are  recommended. 

After  watching  the  conduct  on  different  classes  of 
work,  if  careless  or  incompetent  men  are  found  they 
are  cautioned  and  the  attention  of  the  foreman  and 
superintendent  called. 

The  line  instructor  sees  that  the  necessary  safety 
devices  are  carried  with  each  crew  and  where  others  are 
needed  he  recommends  them  to  the  proper  authority. 
In  addition,  th  Pacific  Gas  and  Electric  Company's  in- 

structor on  the  last  day  of  the  visit  with  each  crew 
recites  the  fatal  and  serious  accidents  of  the  past  few 
months,  explaining  the  causes  and  prevention. 

The  San  Joaquin  instructor  is  primarily  engaged  on 
maintaining  construction  standards.  The  apprentices 
are  stepped  up  to  linemen's  rating  at  the  end  of  a 
specified  period  of  time,  provided  they  can  do  the  work 
of  a  lineman,  but  without  an  examination  as  to  their 
proficiency  or  their  knowledge  of  safe  practices  and 

the  company's  rules  and  regulations,  except  as  they 
have  demonstrated  such  knowledge  in  their  daily  work 
to  the  satisfaction  of  the  foreman  under  whom  they 
are  working.  Other  companies  have  the  same  promo- 

tion arrangement  for  linemen. 
The  consensus  of  opinion  is  that  the  success  of  an 

educational  course  would  depend  somewhat  upon  the 
manner  in  which  the  course  was  given.  If  the  men 
were  required  to  take  such  a  course  upon  their  own 
time,  very  little  interest  would  be  taken,  especially  by 
the  older  men,  and  one  construction  superintendent 
writes  that  he  does  not  consider  such  course  practical 
to  conduct  in  that  manner. 

The  printed  course  provided  by  the  N.E.L.A.,  placed 
in  the  hands  of  the  linemen,  however,  is  considered  and 
proved  of  value  and  further  interest  would  be  stimu- 

lated if  promotion  depended  upon  proficiency  in  this 
course. 

The  opinion  of  the  majority  is  that  we  might  find 
some  of  the  foremen  taking  exception  to  having  their 
old  methods  questioned  or  perhaps  condemned,  and  tliis 
condition  would,  of  course,  have  to  be  corrected  by  first 
educating  the  foreman. 

Suggestions 

One  of  the  causes  of  accidents  is  lack  of  knowledge. 
The  need  for  training  linemen  in  safe  practices  is  un- 

questioned. Such  education  in  any  line  of  work  has  a 
telling  effect  in  the  prevention  of  accidents  and  by 
increasing  efficiency  because  in  addition  to  educating 
the  man  we  teach  him  to  think.  The  scope  of  such  a 
course  should  cover  the  various  safe  practices. 

Tests  may  be  practical,  by  observation  of  a  man's 
daily  work  and  if  desired,  supplemented  by  oral  or 
written  examination. 

It  is  suggested  that  there  should  be  placed  in  the 

hands  of  every  lineman  a  copy  of  "Accident  Prevention 
Course  for  Linemen,"  prepared  by  the  Accident  Preven- 

tion Cummittee,  National  Electric  Light  Association, 
1924. 

After  the  men  have  had  opportunity  to  study  it,  a 
section  or  two  of  this  course  could  well  be  reviewed 
and  discussed  at  the  various  forms  of  employee  gather- 

ings, such  as  when  the  instructor  brings  the  linemen 
together  at  the  close  of  his  visit  in  a  district,  or  at 
the  club  or  social  gatherings  when  refreshments  and 

perhaps  entertainment  may  be  provided  and  employees' families  invited. 
At  these  times  the  apparent  proficiency  of  the  men 

should  be  noted  by  observers  and  recognized  according 
to  merit. 

Safe  Practices 

By  W.  L.  SMITH* 
IN  order  that  the  extent  of  improvement  of  safe 

methods  used  in  the  construction  and  operating  field 
of  the  public  utility  and  also  that  the  development  of 

safe  practices  might  be  determined,  an  inquiry  covering 
certain  well  recognized  safe  practices,  as  well  as  some 
less  known,  was  sent  to  the  members  of  the  committee 
representing  various  utilities  on  the  Pacific  Coast. 
Every  one  responded  and  their  comments  are  reflected 
in  a  discussion  of  the  following  questions: 

'  Report  of  Accident  Prevention  Bureau,  Technical  Section. 

General  Practice  of  Placing  Electrical  Equipment 
in  Service 

This  was  discussed  from  two  angles,  the  first  being 
that  recognized  necessary  tests  and  inspections  be  made 
by  those  responsible  for  the  construction  and  installa- 

tion of  the  equipment  in  question.  Second  and  perhaps 
most  important  from  the  standpoint  of  safety  is  that 
of  transferring  the  equipment  from  the  construction  to 

that  of  the  operating  department's  hands.  One  com- 
pany states  that  the  construction  engineer  serves  notice 

to  the  operating  engineer  that  equipment,  where  same 
is  required  and  is  available,  will  be  completed  at  a 
date  specified  in  such  written  notice. 

Upon  such  notification  being  given  to  the  operating 
engineer,  all  such  equipment  as  high  voltage  lines, 
feeders  and  branch  primaries,  arc-circuits,  station  or 
other  equipment  as  the  case  may  be,  on  and  after  the 
date  specified  in  the  written  notice,  shall  be  considered 
live  and  in  regular  service.  It  must  be  presumed  by  all 
concerned  that  the  equipment  is  in  operation  and  there- 

fore no  work  shall  be  done  upon  it  by  anyone  in  the 
construction  department  or  under  the  supervision  of  the 
operating  department  without  first  obtaining  authority 
and  clearance  from  the  operating  department  in  the 
regular  manner.  It  is  important,  therefore,  that  con- 

struction engineers  make  sure  that  all  employees  under 
their  supervision  understand  this  working  arrangement 
prior  to  the  date  specified  in  the  notice  to  the  operating 
engineer  that  such  lines  or  equipment  will  be  placed  in 
operation  on  the  date  specified. 

In  the  event  that  the  lines  or  equipment  are  needed  in 
an  emergency  and  are  placed  in  service  prior  to  the  date 
specified  in  the  notification,  sufficient  counter  written 
notification  must  be  made  and  all  employees  concernea 
thoroughly  informed  of  the  new  working  arrangement. 

The  importance  of  the  operating  department  being 
fully  informed  regarding  condition  of  work  done  on  any 
portion  of  the  high  tension  system  is  also  manifest. 

Safe  Method  of  Handling  Clearances 
(1)  All  companies  have  a  standard  practice  for  the 

issuance  of  all  clearances  by  the  operating  de- 

partment, to  be  centralized  in  load  dispatcher's office. 

(2)  Clearances  must  be  given  only  to  authorized 

parties. (3)  Sufficient  notice  to  dispatcher  is  required,  in 

most  companies;  either  one  day's  notice  or 
special  permission  from  the  operating  engineer's office  is  required  before  a  clearance  is  granted. 

(4)  Party  requesting  clearance  should  make  an  inde- 
dendent  check  of  disconnection  of  such  lines  or 
equipment  and  also  is  required  to  wait  for  the 
personal  and  definite  statement  that  he  has  a 
clearance  before  beginning  work  on  same. 

(5)  All  statements  in  connection  with  clearance 
shall  be  repeated  to  eliminate  any  misunder- 

standing, clearance  not  to  be  given  if  telephone 
communication  is  not  thoroughly  clear. 

(6)  Load  dispatcher  and  station  operator  log  all  de- 
tails of  clearances,  some  companies  also  require 

patrolmen  and  others  to  keep  memoranda  con- 
cerning their  part  of  the  clearance. 

(7)  In  no  case  will  any  additional  party  work  under 
a  clearance  unless  they  are  working  directly  un- 

der the  supervision  of  the  first  party  who  has 
taken  out  the  clearance,  this  applies  either  to 
line  or  station  equipment. 

A  patrolman  or  substation  operator  usually  acts  as 

representative  from  the  dispatcher's  office,  giv- 
ing the  clearance  to  the  party  in  the  field  or 

substation  who  is  authorized  to  do  such  work. 
The  substation  operator  instructs  the  second 
party  to  place  his  own  short  and  ground  before 

starting  the  work  and  must  keep  the  dispatcher's office  informed  as  to  the  nature  and  progress  of 
work  accomplished  and  detail  any  changes  made 
under  his  clearance,  also  to  arrange  with  dis- 

patcher for  the  transfer  of  clearance  to  next 
man  coming  on  shift  if  it  is  not  completed  dur- 

ing his  particular  shift. 
The  patrolman  in  delivering  a  clearance  to  a  second 

party  places  a  short  and  ground  on  the  line 
in  sight  of  the  second  party,  the  same  patrolman 
is  responsible  for  turning  in  clearance  to  the 
dispatcher's  office  after  removing  the  short  and 

ground. 
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It  is  usual  procedure  in  all  companies  to  sectionalize 
lines  or  equipment,  and  in  the  case  of  lines,  to 
short  and  ground  at  both  ends  as  well  as  the 
point  where  work  is  being  done.  (This  rule  is 
intended  to  protect  against  a  cross  which  might 
occur  from  a  failure  on  lines  of  other  utilities  (8) 
as  well  as  the  company  concerned.)  The  most 
approved  type  of  procedure  for  shorting  and 
grounding  lines  is  as  follows:  The  ground  wire 
or  chain  is  first  made  secure  to  a  good  ground 
through  an  approved  clamp,  the  other  end  of  the 
line   is   fastened   to   a   cotton   sash   cord.     Tliis  (9) 
cord  is  thrown  across  the  line  first,  the  patrol- 

man or  workman  pulls  the  ground  wire  or  chain 
(using  rubber  gloves)    across  the  circuit  he  is 
attempting  to  ground,  thus  shorting  as  well  as         (10) 
grounding  it.     The  pulling  of  the  ground  wire 

or  chain  taut  completes  the  operation  in  the  case 
of  the  line  grounding.  A  more  solid  ground, 
however,  is  made  in  the  case  of  equipment  and 
buses  in  stations,  a  clamp  being  fastened  to 
ground  first  and  then  to  the  bus  or  equipment. 
In  practically  all  companies  maintenance  crews 
working  under  the  supervision  of  the  operating 
department  and  making  periodical  inspection  of 
equipment  must  follow  the  same  procedure  as 
other  workmen  in  obtaining  clearance  from  the 
dispatcher. 
Tags  or  black,  wooden  blocks  with  the  words 

(printed  in  red),  "Men  at  Work"  or  "Men  on 
Line"  cover  controls  of  all  switching  gear  while 
clearance  is  in  efl'ect. 
Finally,  the  success  or  failure  in  carrying  out 
the  procedure  of  clearances  depends  upon  the 

Views  showine  the  method  of  lowering  an  unconscious  man  from  the  top  of  a  pole,  using  the  scheme  devised  by  the  fire  departments 
of  some  of  the  large  cities 
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close  cooperation  between  the  parties  handling 
the  work  on  the  clearance  and  the  load  dis- 

patcher. This  necessitates  that  all  employees 

'concerned  should  be  thoroughly  coached  and 
made  to  realize  that  every  possible  safeguarding 
is  in  the  interest  of  their  personal  safety. 

Safe  Method  of  Operating  the  Two-Circuit  Peddler 
Line  System 

This  is  particularly  a  system  where  large  industrial 
consumers  are  supplied  with  two  high-voltage  lines, 
say  anywhere  from  10,000  to  35,000  volts.  The  con- 

sumer may  run  on  either  line  and  do  their  own  switch- 
ing to  the  other  line  in  case  of  interruption  to  service. 

Reports  from  three  companies  state  they  have  no 
circuits  of  this  character,  three  other  companies  state 
that  in  connection  with  this  type  of  circuit  the  dis- 

patcher does  the  ordering  of  patrolmen,  troublemen  or 
operators  in  connection  with  switching  or  clearances  in 
the  particular  industrial  substations.  Clearances  are 
handled  in  same  manner  as  on  single-circuit  lines  with 
the  addition  of  a  special  caution  to  workmen  to  the 
effect  that  the  second  circuit  is  or  is  not  energized. 

One  representative  reports  that  inasmuch  as  con- 
sumers cannot  be  depended  upon  to  report  any  switching, 

they  are  not  requested  to  make  any  report  of  it.  There- 
fore after  any  interruption,  it  is  absolutely  necessary  to 

make  a  check  of  all  these  consumers  before  doing  any 
line  switching.  Switching  of  these  consumers'  sub- 

station by  the  consumer  does  not  parallel  the  lines,  due 
to  the  switches  being  mechanically  interlocked.  Patrol- 

men or  troublemen  may,  by  unlocking  this  interlock, 
parallel  the  lines  and  thus  change  a  consumer  from  one 
line  to  the  other  without  an  interruption  to  the  con- 

sumer. Patrolmen  or  troublemen  must  replace  and  lock 
the  interlock  mechanism.  The  dispatcher  must  check 
the  locking  of  this  device  and  make  an  entry  in  his  log 
to  show  it.  Any  such  switching  by  the  patrolmen  or 
troublemen  must  be  done  only  on  direct  orders  from 
the  load  dispatcher  or  his  representatives  in  the  out- 

side districts. 

Linemen  must  not  work  on  any  section  of  line  in- 
volved in  these  double  circuit  consumers'  substations 

until  all  pole  tops  (or  disconnect  switches)  on  that  sec- 
tion of  line  at  such  consumers'  substation  have  been 

opened. 
Consumers  have  keys  to  their  substation  building  or 

enclosure,  but  do  not,  and  should  never  have  keys  to 
either  pole  top  switches  or  oil  switch  interlocks. 

Safe  Method  of  Lowering  Injured  Person  from  Top 
of  a  Pole  or  Other  High  Place 

Replies  from  all  companies  seem  to  demonstrate  the 
fact  that  there  is  no  recognized  standard  method  in 
overhead  line  practice  covering  this  operation. 

It  is  realized  that  conditions  may  vary  considerably 
in  the  position  of  an  injured-  man  on  a  pole  and  a 
standard  method  may  not  apply.  Linemen,  however, 
are  usually  resourceful  in  handling  a  rope  in  this  case; 
they  may  be  a  little  rough  with  the  victim  but  they  get 
the  victim  down  before  it  is  too  late  to  apply  first  aid 
or  artificial  respiration. 

One  company  states  that  the  rope  is  placed  around 

the  victim's  arms  then  through  the  D  ring  of  the 
safety  belt,  if  a  belt  is  being  used.  If  victim  has  no 
belt  on,  the  rope  is  placed  around  the  victim's  waist 
then  around  the  body  under  the  arms.  This  will  take 
the  pull  of  the  rope  from  under  the  arms  as  one  is 
being  lowered. 

Another  explains  a  method  of  using  two  half  hitches 
— one  below  the  hips,  one  under  the  arms — to  make  a 
sling.  This  method  is  crude  but  effective.  A  varia- 

tion from  this  is  to  use  the  belt  and  in  addition  use  a 
bowline  hitch  around  the  arms  and  body  to  keep  the 
victim  from  falling  through  his  belt,  in  all  cases  the 
working  end  of  rope  is  passed  over  the  nearest  ad- 

jacent crossarm  to  lower  the  victim. 
One  company  investigating  the  simplest  and  quickest 

means  for  lowering  the  victim  adopted  the  method  as 
used  by  the  fire  departments  of  several  large  cities  as 
the  easiest  to  apply  and  one  in  which  the  victim  is  less 
likely  to  be  further  injured.  Special  mention  is  made 
of  Captain  Samuel  H.  Calderwood,  of  the  Los  Angeles 
department,  who  originated  the  method.  The  following 
is  offered  as  a  suggestion: 

Using  a  %-in.  manila  rope  which  is  usually  available, 
make  a  double  bowline  on  a  bight,  bringing  the  loops 

up  around  each  leg  to  the  thigh,  then  bring  the  work- 
ing end  of  the  rope  up,  making  two  half  hitches  under 

the  arms  and  chest,  locking  these  two  half  hitches  by 
another  half  hitch  so  that  the  rope  cannot  slip  either 
way.  By  this  method  the  body  is  supported  mainly 
at  the  hips  and  the  rope  cannot  bind  or  cut  the  body. 

This  suggested  method  is  demonstrated  in  the  ac- 
companying pictures.  The  top  center  picture  illus- 

trates a  method  particularly  applied  to  lowering  a 
woman  from  a  burning  building.  In  this  case  the  rope 
is  applied  around  the  ankles  instead  of  at  the  ribs. 

Safeguarding  Against  Explosion  and  Asphyxiation 
in  Manholes  and  Tunnels 

The  following  reports  regarding  practice  of  above 
subject  were  received  from  various  companies: 

The  California  Oregon  Power  Company — Have  no  manholes. 
San  Diego  Consolidated  Gas  &  Electric  Company — Gas  masks  pro- 

vided, kept  clean,  sterilized  and  always  ready  for  service.  H.  H. 
inhalator  used  supplementary  to  artificial  respiration  in  case  of 

asphyxiation. 
The  Southern  Sierras  Power  Company — No  provisions  needed  in 

its  operations. 

Pacific  Gas  and  Electric  Company — Have  gas  masks  in  each 
division  cared  for  by  gas  department  but  often  loaned  to  electric 
department    to    disconnect    burning    apparatus. 

Great  Western  Power  Company — Use  and  maintain  gas  masks  for 
operating  in  manholes. 

Southern  California  Edison  Company — Use  suction  fan  and  after 
it  has  run  for  short  time  a  piece  of  lighted  waste  is  dropped  in  the 
manhole.  This  is  called  shooting  the  hole.  It  has  been  proved  that 
pump  will  clear  all  gas  if  left  running  long  enough. 

San  Joaquin  Light  &  Power  Corporation — Did  not  answer. 
Los  Angeles  Bureau  of  Power  and  Light — Provides  proper  venti- 

lation on  new  construction  work.  In  testing  for  artificial  or  illum- 
inating gas  that  might  have  leaked  into  manhole,  the  Kohler 

miners'  safety  lamp  has  been  found  very  satisfactory  for  de- 
termining approximate  percentages  of  gas  or  if  air  in  manholes 

has  a  deficiency  of  oxygen.  Sufficient  gas  masks  are  provided  and 
maintained  for  the  use  of  the  men  working  in  manholes. 

Conclusion 

Heretofore  the  subject  of  safe  practices  has  been  dis- 
cussed briefly  and  there  seems  to  be  a  common  agree- 

ment that  the  matter  of  safe  practices  should  be  incor- 
porated into  the  standard  safety  code  and  especially  in 

an  accident  prevention  course.  It  is  only  by  the  widest 
dissemination  of  this  knowledge  that  the  greatest  good 
can  be  achieved  in  the  elimination  of  accidents  and 
fatalities. 

Safe  Tools  and  Devices 

S.  M.  BuUis* 
ONE  of  the  best  arguments  for  accident  prevention 

is  that  is  does  not  entail  loss  of  efficiency  nor  irn- 
pairment  of  service.  Each  time  a  safer  tool  is 

developed  a  more  efficient  practice  is  effected,  and  a 
man  working  safely  with  a  safe  tool  is  more  efficient 
and  loyal  than  one  with  poor  tools.  The  support  of 

those  in  charge  of  operation  and  maintenance  is  se- 
cured only  when  it  is  proved  to  them  that  safe  work  is 

as  rapid  and  efficient  as  unsafe  work.  Introduction  of 
tools  permitting  efficient  accomplishment  of  necessary 

maintenance  and  operation,  at  the  same  time  minimiz- 
ing personal  risk  to  the  operator,  offers  that  proof. 

At  the  time  when  uninterrupted  service  was  not 

imperative,  maintenance  work  could  be  accomplished 
with  the  tools  ordinarily  used  for  construction  by  killing 
the  line.  Today  many  processes  and  industries  require 
as  continuous  a  service  as  it  is  possible  to  render. 

Tliis,  together  with  the  growth  of  industry,  has_  de- 
manded heavier  construction  and  intricate  connections. 

The  lineman  still  cling  to  their  traditional  desire  to 
be  "juice  eaters,"  but  it  is  difficult  to  go  before  a  jury 
and  blame  the  injured  man  when  the  first  inquiry 

might  be  "Were  proper  tools  and  protection  supplied?" Tools  for  handling  hot  lines  amply  justify  themselves 
from  an  efficiency  standpoint,  by  reducing  the  lost  time 

of  switching,  which  often  was  greater  than  that  re- 
quired to  do  the  job.  It  has  been  demonstrated  that 

a  picked  crew  of  good  linemen  will  actually  do  the  job 
itself  quicker,  and  they  like  their  work  better,  and 
without  taking  any  chances  at  all  they  get  a  greater 
"kick"  out  of  their  work  than  they  did  even  in  the  old 
times  when  linemen  handled  2,300  volts  almost  bare 
handed. 

The  demoralizing  effect  of  an  injury  to  one  of  a 
crew,  the  difficulty  of  satisfying  the  workmen  that  a 

*Report  of  Accident  Prevention   Bureau,   Technical    Section. 
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line  or  equipment  is  adequately  killed  and  grounded 
for  his  protection,  and  that  it  will  remain  so;  the  loss 
of  time  due  to  switching,  even  greater  than  time  lost 
due  to  preparation  for  hot  line  work,  and,  beyond  all 
else,  the  fact  that  the  crew  is  being  trained  in  safe 
practices;  these  are  all  distinctly  advantageous. 

This  report  presents  several  devices  developed  on 
systems  of  member  companies  primarily  to  facilitate 
work  at  once  described  as  both  efficient  and  safe. 

Most  companies  use  standard  equipment,  and  most 
of  them,  in  addition,  have  developed  devices  for  one 
thing  or  another.  Some  of  the  prominent  but  least 
known,  perhaps,  are  set  forth  as  follows,  for  the  bene- 

fit of  those  companies  not  yet  using  them. 

Dead-end  Board  or  Portable  Staging 

Two  companies  offered  photographs  or  prints  of  por- 
table stages  for  linemen  making  dead-ends  and  for 

similar  work.  Fig.  1  shows  a  patented  type  used  by 
the  Bureau  of  Power  and  Light,  and  Fig.  2  shows  one 
developed  by  the  Pacific  Gas  and  Electric  Company. 

Still  another  company  uses  a  board  hung  with  ropes 
when  making  up  dead-ends  with  long  strings  of  insu- 

lators, or  when  using  long  arms  on  transmission  work, 
when  without  these  devices  the  linemen  are  subjected 
to  physical  strains  due  to  the  positions  in  which  they 
must  otherwise  place  themselves. 

r'  Pole  Platform 
This  is  similar  to  the  above  except  that  it  is  larger 

and  is  hung  in  the  .front  of  a  pole  for  more  extensive 
work  such  as  transformer  maintenance.    (Fig.  3) 

[Note :  Linemen  must  be  particularly  cautioned  not  to  work  from 
any  of  the  above  boards  or  stagings  without  proper  attachment  of 
safety  belts,  which,  as  a  rule,  must  be  provided  longer  than  or- dinary.] 

Tester  for  Street  Lighting  Circuits 
The  San  Diego  Consolidated  Gas  &  Electric  Company 

has  an  arrangement  which  the  men  call  a  "pea  shooter" 
with  which  they  make  a  check  test  on  a  street  or  light- 

ing circuit  when  the  ordinary  test  with  magneto  is  not 
satisfactory  to  determine  that  the  circuit  is  closed. 
(Fig.  4) 

This  device  employs  three  dry  cells  connected  to  a 
Ford  spark  coil  enclosed  in  a  box,  having  on  the  out- 

side of  it  a  snap  switch  in  a  battery  circuit,  and  on  top, 
a  spark  gap  in  the  secondary  or  high  tension  circuit, 
this  gap  set  to  1/8  to  1/16  in. 

Cords  with  ordinary  test  clips  are  provided  from 
the  high  tension  terminals  of  the  coil,  the  spark  gap 
being  in  series  in  one  of  these  terminals. 

A  man  working  on  the  line  when  a  test  is  made  will 
not  be  harmed.  The  use  of  the  set  is  considered  safe 
and  is  said  to  give  sure  indication  and  saves  unneces- 

sary patroling  lines  many  times. 
Wooden  Pliers 

The  San  Diego  Consolidated  Gas  &  Electric  Com- 
pany developed  wooden  fuse  pliers,  which  perhaps  are 

more  or  less  known  in  some  form.  (Fig.  5.) 
Fuse  Stick 

The  California  Oregon  Power  Company  provides  a 
device   (Fig.  6),  which  permits  of  gripping  a  piece  of 

broken  fuse  as  well  as  normal  fuse  handling.  The 
fuse  is  held  in  the  rubber  lined  slot  by  the  slide  oper- 

ated from  the  handle. 

"Jackson  High  Line  Hook"  for  Attaching  Hot  Taps 
The  San  Diego  Consolidated  Gas  &  Electric  Company 

furnished  the  drawing  (Fig.  7)  of  a  device  for  attach- 
ing tap  clamps  to  hot  lines. 

"Hickey  Stick" 
The  Great  Western  Power  Company  has  developed  a 

hand  tool  used  in  the  underground  work  generally  in 
connection  with  fuse  pliers  for  changing  junction  box 

— Si^foced  S^e 
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fuses  (Fig.  8).  The  "Hickey  Stick"  acts  as  a  socket 
wrench  having  a  slot  to  receive  the  wing  nut  and 
springs  to  hold  the  swing  in  the  slot  so  as  to  avoid 
dropping  the  nut.  The  wooden  handle  is  paraffin 
soaked. 

Grounding  Clamp 

The  Great  Western  Power  Company  has  also  per- 
fected a  clamp  used  for  grounding  high  voltage  line 

conductors.  It  is  built  not  only  to  clamp  on  but  to 
screw  up  tight  to  eliminate  possibility  of  becoming 
unfastened.     (Fig.  9.) 

"Hot  Wire  Tester" 
The  Great  Western  Power  Company  also  sent  a 

sketch  (Fig.  10)  of  a  pencil-like,  hard  rubber  device 
employing  the  familiar  spark  plug  testing  tube,  which 
glows  when  placed  near  a  live  conductor.  We  presume 

that  these  are  not  suggested  for  "testing,"  high  voltage 
conductors,  unless  fitted  to  a  suitably  insulated  handle. 

Wrench  for  Acetylene  Tanks 
The  Bureau  of  Power  and  Light  recommends  a  socket 

type  of  wrench  with  straight  stem  approximately  4  in. 
long,  and  with  a  wheel  handle  on  the  end  opposite  the 
socket.    A  raw-hide  leather  string  ties  the  wrench  to  the 

Fie.  1 
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acetylene  tank,  and  is  an  improvement  over  the  ordinary 
wrench  particularly  in  that  it  permits  closing  the  valve 
should  the  gas  hose  become  broken  at  its  junction  with 
the  tank  stand  and  the  gas  be  ignited,  in  which  case 
it  is  practically  impossible  to  get  the  hand  close  enough 
to  use  the  ordinary  wrench. 

Ladders 

For  electric  stations  the  Great  Western  Power  Com- 
pany recommends  the  exclusive  use  of  ladders  made  of 

kiln-dried  lumber,  covered  with  standard  insulating 
varnish  and  equipped  with  non-skid  tips.     Incidentally 

SCHEME  a- 
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load  bindings  are  cut.  Two  %-in.  ropes  of  about  115 
the  proper  placing  of  the  ladder  and  prevention  of  slip- 

page,  are   matters   warranting   considerable   education. 

Method  of  Unloading  Poles 
The  Southern  California  Edison  Company  employs  a 

method  of  unloading  poles  from  cars,  described  briefly 
as  follows: 

Special  car  stakes  are  placed  on  the  back  side  of  the 
load,  and  these  stakes  are  braced  to  the  ground.    These 

are  used  to  support  the  back  side  of  the  loads  when  the 
ft.  each  are  made  fast  at  one  end  to  a  stake  socket  on 
the  unloading  side  of  the  car,  one  near  each  end.  These 
ropes  are  thrown  over  the  top  of  the  load  and  a  turn 
taken  around  the  hub  or  journal  box  of  the  car  trucks. 
The  unloading  skids  are  then  put  in  place  as  usual. 
Next  the  binding  wires  and  stakes  on  the  unloading 
side  of  the  car,  may  be  cut  safely,  the  two  ropes  hold- 

ing the  load  back  against  the  braced  stakes  on  the 
back  side  of  the  car.  The  men  on  the  back  side  of  the 
car  then  pay  out  the  ropes,  allowing  the  load  to  easily 
settle  down  on  the  unloading  side. 

Device  for  Grounding  Line  Wires  Being  Strung 
or  Removed 

The  Southern  California  Edison  Company  has  de- 
vised a  channel  iron  plate,  fitted  with  two  guide  rollers 

to  be  clamped  to  the  cross-arm  when  men  are  string- 
ing in  or  taking  down  a  line,  either  under  or  over  a 

hot  line. 

One  of  these  devices  is  provided  for  each  wire  being 
strung  or  removed.  They  are  bonded  together  and 
grounded,  the  whole  set  being  used  on  the  first  pole 
away  from  the  reel.  Another  set  is  used  further  along 
the  line,  particularly  where  a  good  ground  was  not 
obtainable  at  the  first  pole. 

Safety  Flag  Stand 
Because  of  a  number  of  accidents  caused  by  people 

driving  into  guy  wires,  lead  lines,  line  wire,  etc.,  when 
down,  because  often  times  the  flag  used  for  signal  was 
not  clearly  seen,  or  had  fallen  over,  the  Edison  Com- 

pany has  developed  a  folding  flag  stand. 
It  is  made  of  %-in.  pipe  with  an  8-in.  diameter  mal- 

eable  iron  base,  having  a  cross  member  from  which 
the  flag  is  hung  vertically  when  in  service  showing  the 
full  size  of  the  flag  about  2%  ft.  above  the  road.  The 
cross  member  folds  against  the  stand. 

"Hot  Tapper" 

The  Southern  California  Edison  Company  has  also 
devised  some  "hot  taps"  which  are  used  in  bush  fuse 
pullers  for  making  taps  to  hot  10  or  15  kv.  lines,  doing 
away  with  other  forms  of  tap  sticks  and  reducing  the 
number  of  tools  required  to  be  carried. 

The  Edison  company's  transportation  department  is 
developing  a  portable  rig  which  can  be  placed  on  the 
rear  end  of  a  3-ton  Mack  truck  and  used  for  setting 
poles,  the  work  of  raising  the  pole  being  all  done  by  a 
drum  and  cable  operated  by  the  motor  through  a 
clutch. 

This  company  also  states  that  pike  poles  are  all  16 
and  18  ft.  and  before  being  accepted  each  one  is  tested 
by    supporting    the    two    ends    and    hanging    a    200-lb. 

\ 

Figs.  4   (upper  left).  5   (upper  right)   and  6   (bottom) 
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weight  in  the  center,  and  revolving  the  pole,  thus  test- 
ing the  pike  on  all  sides. 

They  are  treated  with  two  coats  of  hot  linseed  oil 
as  are  the  handles  of  all  tools  needing  similar  preser- 

vation to  keep  them  from  getting  rough  and  splintery. 

Hot  Wire  Tools  for  10  to  15 -kv.  Line  Work 
In  order  to  safely  do  maintenance  work  and  also  tie 

in  new  lines  etc.,  without  interrupting  service,  the  San 
Joaquin  Light  &  Power  Corporation  has  developed  sev- 

eral very  unique  and  satisfactory  devices  as  well  as 
method  or  routine  of  performance. 

There  are,  altogether,  twelve  different  devices  for 
the  various  operations  involved  in  changing  dead-end 
insulators  as  well  as  pin-type  insulators,  cutting  in 
jumpers  and  replacing  them,  not  by  hot-tap  clamps  but 
in  a  permanent  fashion.  These  are  also  used  for  trans- 

ferring hot  lines  to  new  poles  and  in  cutting  in  new  ex- 
tensions. 

In  all  cases  the  tie  wires,  jumpers,  etc.,  are  actually 
served  onto  the  line  wire  as  though  by  hand. 

The  tools  consist  of  a  tie-stick,  wire-clamp,  pigtail 
hook-stick  and  crossarm  clamps  for  pin-type  insulator 
work  and  jumper  work.  For  dead-end  changes  a  hot- 

wire "come-a-long,"  a  tool  to  apply  it  to  and  remove  it 
from  the  hot  line,  a  crossarm  sling,  a  set  of  blocks 
with  attachment  for  applying  them  to  the  hot  wire 
"come-a-long"  and  an  "alligator-stick"  for  handling 
the  insulators  and  tools  are  used  in  conjunction  with 
the  above  tie-stick  and  pigtail  stick.  In  addition  a 
special  hot-wire  cutter  is  employed. 

The  tools  that  are  used  in  contact  vrith  the  hot  wires 
are  equipped  with  treated  wood  handles  6  ft.  long.  This 
wood  is  tested  to  20  kv.  per  6  in.  of  length.    The  oper- 
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ator  never  needs  to  get  closer  than  3  ft.  to  the  hot  wire. 
The  tools  have  been  in  use  on  the  San  Joaquin  sys- 

tem over  a  year  and  there  has  not  been  a  single  acci- 
dent to  any  man  using  them. 

Patent  is  pending  on  these  tools  and  they  will  prob- 
ably be  available  in  a  short  while.  They  have  proved 

themselves  on  the  San  Joaquin  system  and  have  re- 
sulted in  a  large  saving  in  expense  of  maintenance  of 

distribution  lines  and  a  larger  saving  in  interruption 
to  service  that  they  have  obviated. 

A  demonstration  of  the  use  of  these  tools  in  actual 
maintenance  service,  close  to  the  city  of  Fresno,  was  a 
feature  of  the  National  meeting  of  the  Technical  Sec- 

tion, attended  by  practically  all  of  the  members  who 
were  at  that  meeting. 
_  The  manner  in  which  the  team  of  three  men  (two 
linemen  on  the  pole  and  one  groundman)  worked  to- 

gether with  hardly  a  spoken  word,  but  each  right  on 
the  job  as  part  of  the  team  every  second,  was  as  im- 

pressive as  the  simplicity  and  speed  of  the  operation, 
and  the  safety  of  it. 

In  conclusion  it  is  .suggested  that  some  of  the  above 
devices  or  their  equivalents  should  be  in  the  equip- 

ment of  every  crew  doing  work  of  a  character  indicat- 
ing their  usefulness. 

Lists  of  tools  and  protective  equipment  for  each  type 
of  crew  could  and  should  be  standardized  at  least  by 
each  company,  there  being  few  standards  at  the  pres- 

ent time  even  within  the  companies. 
The  proper  list  should,  in  each  case,  be  in  the  hands 

of  the  foremen  of  the  crew,  who  should  be  required  at 
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all  times  to  have  such  equipment  available  and  in  ser- 
viceable condition. 

A  good  workman  is  worthy  of  good  tools  and  a  safe 
workman  must  have  safe  tools.  The  work  with  which 
these  devices  are  used  is  peculiarly  hand  or  personal 
work,  and  the  safety  of  the  man  is  entirely  dependent 
upon  the  reliability  of  the  tools  with  which  he  works. 

Any  service,  rendered  by  those  entrusted  with  acci- 
dent prevention,  in  promoting  or  developing  tools  for 

safe  performance  of  necessary  operation,  is  of  great value. 

Distribution  Transformer 
Standardization 

By  N.  B.  HINSON* 
THIS  subcommittee  had  a  small  committee  meeting 

of  the  members  in  and  around  Los  Angeles  and  a 
tentative  plan  was  outlined.  The  various  phases 

that  have  been  suggested  such  as  case  dimension,  hanger 
dimension,  arrangement  of  external  leads,  arrangement 
of  terminal  boards,  electrical  characteristics,  cut-outs, 
etc.,  were  discussed  and  the  consensus  of  opinion  was 
that  we  should  consider  the  first  two,  that  is,  case  and 
hanger  dimensions  at  this  time. 
A  blank  form  giving  the  main  dimensions  of  2,300- 

volt  distribution  pole  type  transformer  was  sent  out 
to  four  of  the  manufacturing  companies,  namely  the 
General  Electric,  Westinghouse,  Maloney  and  Packard 
companies,  and  the  data  obtained  was  tabulated.  It  was 
found  that  the  four  companies  named  have  case  dimen- 

sions at  this  time  (though  this  was  not  true  some  time 
ago),  that  for  the  same  size  are  nearly  identical,  espe- 

cially height  and  width,  front  and  back.  Any  trans- 
former of  the  same  rating  could  replace  another  make 

without  changes  in  the  clearance  to  wires  below  the 
transformer. 

When  you  look  at  the  hangers  such  is  not  the  case. 
In  the  standard  sizes  of  2,300-volt  distribution  pole-type 

'■^  Report    of    Subcommittee,    .Overhead    Systems    Bureau,    Technical Section. 
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transformers,  1%  to  50  kva.,  there  are  for  the  four 
manufacturers  many  different  hangers.  There  seems 
to  be  no  reason  why  the  main  hanger  dimensions  could 
not  be  standardized,  just  as  numerous  other  devices, 
without  affecting  the  design  of  the  main  product. 

By  standardizing  on  one  main  dimension  of  hangers 
and  transformer  supporting  lugs,  four  and  perhaps  two 
hangers  would  take  all  makes  and  sizes  of  pole-type 
2,300-volt   distribution  transformers. 

There  has  been  some  discussion  regarding  the  elimin- 
ation of  that  part  of  the  hanger  iron  which  sticks  down 

below  the  bottom  of  the  transformer  case  as  the  trans- 
former cannot  be  set  down  with  the  hangers  attached. 

Some  Western  operating  companies  are  now  using 
hangers  with  this  part  cut  off.    This  extension  has  been 

Fig.    1 — Typical    5-kva.    transformer   on   proposed   standard    hanger. 

used  by  some  companies  to  bolt  the  hangers  to  the  heel 
arm,  but  the  hole  in  the  top  bend  of  the  hanger  can  be 
used  to  bolt  the  hanger  to  the  top  supporting  arm  when 
necessary. 
The  definite  recommendations  this  committee  has 

to  make,  which  are  concurred  in  by  most  of  the  mern- 
ber  companies,  especially  those  along  the  Pacific  Coast 
are:  (1)  That  the  minimum  length  of  transformer 
hanger  be  32  in.;  (2)  That  for  transformers  of  15  kva. 
and  larger,  the  hanger  should  not  extend  below  the 
bottom  of  the  transformer  case;  (3)  That  all  trans- 

formers should  be  designed  to  mount  on  the  hangers 
so  that  the  top  of  the  case  will  be  4%  in.  below  the  top 
of  the  hanger  iron  support;  (4)  That  the  hanger  iron 
top  should  be  designed  to  fit  over  a  4-in.  crossarm  and 
have  a  lip  on  the  hook  extending  down  2  in.  These 
dimensions  are  shown  in  Fig.  1.  We  would  recommend 
that  the  various  manufacturers  get  together  and  stand- 

ardize on  the  dimensions  "A"  and  "B"  and  diameters  of 
bolts  "C"  for  certain  sizes  of  transformers.  This  would 
probably  require  two  or  at  the  most  four  hangers. 

It  has  been  suggested  that  all  transformers  larger 
than  25  kva.  be  carried  in  stock  without  hangers  and 
that  hangers  for  these  sizes  be  purchased  as  extras. 
These  larger  size  transformers  are  mounted  on  plat- 

forms in  a  great  many  cases  and  the  hanger  irons  ac- 
cumulate in  the  storeroom. 

The  fact  was  brought  out  that  most  Pacific  Coast 
companies  do  not  use  the  lugs  on  the  secondary  leads, 
but  cut  them  off  and  these  accumulate  in  stock,  and 
that  it  would  be  advisable  to  furnish  transformers  with- 

out secondary  lugs.  The  suggestion  of  using  rigid 
secondary  leads  instead  of  the  present  flexible  ones  was 
discussed,  but  we  have  no  definite  recommendations  to 
make  at  this  time.  This,  together  with  the  proposition 
of  4-coil  secondaries  permitting  the  use  of  transformers, 
either  for  110-220  or  220-440  for  primary  voltages  of 
6,900  or  higher,  arrangement  of  terminal  boards,  prim- 

ary cut-outs,  etc.,  will  give  this  committee  material  to 
start  work  on  next  year. 

Testing  High- Voltage  Insulators  in 
Service 

Report  of  High-Voltage  Insxilator  Committee, 
Overhead  Systems  Bureau, 

Technical  Section* 
IT  has  been  the  endeavor  of  this  committee  to  gather 

data  covering  the  methods  in  use  in  testing  high- 
voltage  insulators  in  service  by  the  member  com- 

panies and  also  to  get  information  regarding  equipment 
either  available  or  in  process  of  development  for  making 
such  tests. 

The  information  obtained  to  date  is  not  nearly  com- 
plete but  shows  the  following  general  practice.  Nearly 

all  companies  reporting  have  used  the  megger  test  in 
the  past  with  more  or  less  satisfactory  results.  One 
company  reports  satisfactory  results  on  suspension 
units  with  the  megger  except  for  the  fact  of  its  being 
sometimes  impractical  to  de-energize  a  line.  Another 
reports  perfect  satisfaction  with  the  megger  test  for 
suspension  units,  but  that  it  uses  a  spark  coil  and  X-ray 
set  for  pin-type  insulators.  Another  declares  the 
megger  impractical  as  it  often  shows  a  great  many 
units  as  bad  which  are  in  reality  O.K.  Some  very 
interesting  comparisons  of  results  from  megger  tests 
and  standard  60-cycle  and  high-frequency  tests  were 
submitted  by  The  Southern  Sierras  Power  Company, 
reference  to  which  will  be  made  later. 

Many  of  the  replies  indicate  that  a  method  of  test- 
ing insulators  while  the  lines  are  energized  would  be 

very  acceptable.  More  or  less  experimental  work  has 
been  done  in  this  regard.  This  is  particularly  advan- 

tageous in  view  of  the  wide  interest  in  "hot  wire 
maintenance"  of  lines  of  medium  voltage.  Following  is 
a  report  from  the  Southern  California  Edison  Company 
regarding  the  development  of  an  instrument  for  testing 
insulators  while  energized. 

"Under  present  conditions  no  attempt  is  being  made 
to  test  insulators  in  service.  Our  usual  practice  is  to 
de-energize  the  line  to  make  an  insulation  test  of  the 
individual  units,  checking  up  an  insulator  string  by 
means  of  a  megger.  This  method  has  been  successful 
and  satisfactory  but  has  its  limitation.  It  is  quite  diffi- 

cult to  test  insulators  on  a  certain  line  if  no  provision 
has  been  made  to  handle  the  service  by  means  of  an- 

other transmission  line.  Some  lines  can  rarely  be  taken 
out  of  service. 

"In  the  past  some  equipment  has  been  developed  for 
the  testing  of  insulators  while  they  were  in  service  and 
the  line  was  energized  which  offered  considerable 
promise.  This  consisted  of  two  aluminum  vanes  set 
inside  of  a  square  tube  of  bakelite  around  which  a 
square  tube  of  brass  was  mounted.  Over  this  square 
tube  of  brass  another  square  tube  of  bakelite  was  at- 

tached. The  two  aluminum  vanes  constituted  one  pole 
of  the  instrument,  while  the  square  brass  tube  consti- 

tuted the  other  pole.  From  these  two  poles,  or  term- 
inals, leads  were  brought  to  two  middle  prongs  used 

for  spanning  individual  insulators  in  an  insulator  string. 
The  whole  equipment  was  mounted  on  the  end  of  a  5-ft. 
treated  wood  stick.  In  testing  the  individual  insulators 
were  spanned  and  the  defective  insulator  was  indicated 
by  a  very  slight  movement  of  the  aluminum  vanes, 
whereas  an  insulator  in  first  class  shape  would  show  a 
movement  of  about  %  in.  in  the  ends  of  each  of  tha 
two  vanes.  This  equipment  was  developed  for  use  on 
10-kv.  and  15-kv.  distribution  circuits  and  under  ex- 

perimental conditions  it  seems  to  be  a  very  satisfactory 
and  reliable  instrument.  However,  it  was  found  that 
the  principle  upon  which  this  instrument  operated  was 
an  apparent  infringement  upon  one  of  the  claims  of  O. 

F.  Johnson  who  had  developed  the  "buzz  stick"  method 
of  insulator  testing,  consequently  further  development 
of  this  equipment  was  abandoned  and  it  has  not  been 
used  on  our  lines.  The  matter  has  lain  dormant  for 
approximately  two  years  and  the  prospects  for  re- 

surrecting it  seem  somewhat  dubious  at  present.  Ap- 
parently all  schemes   seem  to  be  a  violation  of  some 

*  H.  H.  Minor,  San  Joaquin  Light  &  Power  Corporation,  chairman  ; 
N.  P.  Carlsen,  Pacific  Gas  and  Electric  Company ;  A.  S.  Glasgow, 
San  Dieeo  Consolidated  Gas  &  Electric  Company  ;  J.  A.  Koontz.  Jr., 
Great  Western  Power  Company ;  H.  E.  Luce,  Truckee  River  Power 
Company  ;  E.  E.  Stauffacher,  Southern  California  Edison  Company  ; 
R.  A,  Sorensen,  California  Institute  of  Technology ;  H.  A.  Wegener, 

Westinghouse  Electric  &  Manufacturing  Company ;  R.  W.  "Wilkins, Pacific  Gas  and  Electric  Company ;  G.  M.  Wills,  The  Southern 
Sierras   Power   Company. 
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part  of  Mr.  Johnson's  claim,  and  we  feel  that  it  would 
not  be  advisable  to  go  further  with  the  development  of 

this   equipment  under  the  present   conditions." 
A  report  from  the  San  Diego  Consolidated  Gas  & 

Electric  Company  covering  the  use  of  the  above  men- 
tioned equipment  follows: 

"We  have  found  that  testing  line  insulators  in  the 
field  either  in  or  out  of  service  is  not  practicable  be- 

cause we  are  so  near  the  sea  coast  that  tests  with  a 
megger  are  useless  and  tests  with  other  devices  show 
so  many  insulators  to  be  bad  when  they  are  not. 

"No  tests  have  been  made  during  the  past  two  years, 
but  in  1922  tests  were  conducted  on  11-kv.  insulators 
using  the  Reed  tester  developed  by  the  Southern  Cali- 

fornia Edison  Company.  The  report  of  the  test  was  as 
follows: 

"  'We  have  completed  testing  insulators  on  all  11-kv. 
feeders  and  results  obtained  as  follows: 

Total  number  of  insulators  tested   10,375 
Total  number  of  insulators  found  bad    1,337 

"  'Of  the  above  "bad"  insulators  twenty  No.  3538 
and  twenty  No.  3039  were  selected  at  random  and 
brought  to  the  electric  repair  shop  in  the  condition  as 
found  in  the  field  and  were  tested,  with  the  results  as 
shown  in  Table  I. 

"  'Additional  tests  of  strings  (four  in  a  string)  of  new 
tested  insulators  were  made  in  the  electric  repair  shop 
with  11-kv.  impressed  upon  the  string  with  result 
that  the  Reed  testing  stick  showed  one  or  more  to  be 
"bad."  A  known  "bad"  insulator  was  also  tested  with 
the  stick  and  a  "bad"  result  was  obtained. 

"'Conclusion:  From  the  above  tests  it  would  ap- 
pear that  the  Reed  testing  stick  will  undoubtedly  show 

up  bad  insulators,  but  also  will  show  up  as  "bad"  a 
large  percentage  of  good  insulators.'  " 

The  report  of  The  Southern  Sierras  Power  Company 
covers  work  done  some  years  ago  on  standard  10-in. 
disc  suspension  insulators.  The  failures  of  these  in- 

sulators were  due  mainly  to  cracks  in  the  porcelain 
head  of  the  insulator.    The  report  reads  as  follows: 
"When  this  work  was  undertaken  we  had  no  prece- 

dent or  past  experience  of  other  companies  to  follow. 
Being  equipped  with  a  110-  to  120-kv.,  60-cycle  trans- 

former and  a  110-  to  125-kv.  200,000-cycle  oscillator  it 
was  first  decided  to  give  each  insulator  unit  a  30-sec. 
test  with  the  60  cycles  flashover  and  15-sec.  test  with 
flashover  voltage  from  the  oscillator. 

"It  was  soon  discovered  that  the  majority  of  the 
bad  units  were  discovered  soon  after  the  application  of 
the  stress  and  that  a  continued  application  of  flashover 
voltage  caused  units  to  break  down  that  apparently  had 
some   insulating   value   left   in   them. 

"It  was  finally  decided  to  discontinue  the  use  of  the 
60-cycle  voltage  and  to  establish  a  routine  test  of  5-sec. 
application  of  the  flashover  voltage  from  the  oscillator. 
This  test  will  locate  a  very  large  percentage  of  the 
bad  ones  with  an  expenditure  of  a  minimum  amount  of 
time. 

"We  have  observed  that  our  regular  suspension  type 
insulators  with  a  10-in.  disc  requires  a  voltage  of  about 
80,000  to  flashover. 
"From  the  records  made  while  testing  at  the  steam 

plant  with  both  60  cycles  and  oscillator  we  found  that 
while  testing  with  the  oscillator  first  we  examined  716 
units  of  which  187  bad  units,  or  26  per  cent,  were 
found  with  the  oscillator,  after  which  113  more  bad 
units,  or  15  per  cent,  were  found  with  the  60-cycle  test. 
While  testing  with  60  cycles  first  we  examined  897 
units,  of  which  361  units,  or  37.8  per  cent,  were  found 
to  be  bad,  after  which  123  more  bad  units,  or  12.8  per 
cent,  were  found  with  the  oscillator  test.  While  this 

would  indicate  that  the  60-cycle  test  was  more  efi'ective, 
it  must  be  borne  in  mind  that  the  60-cycle  test  was 
for  a  period  of  30  sec.  and  the  oscillator  for  only  15  sec. 
Later,  while  in  the  neighborhood  of  the  control  station, 
we  examined  198  units  first  with  a  5-sec.  60-cycle  test, 
finding  one  bad  one,  after  which  a  5-sec.  oscillator  test 
was  applied  to  the  same  units,  finding  24  bad  ones,  or 
12  per  cent.  This  result  is  quite  different  from  the 
results  obtained  at  the  steam  plant. 

"Again,  while  at  the  steam  plant,  we  examined  983 
units  with  the  high-tension  megger  finding  80  units,  or 
8  per  cent,  to  be  bad.  When  these  units  were  subjected 
to  a  combined  test  of  the  60  cycles  and  oscillator,  we 
found  48  per  cent  to  be  bad.  Later,  while  at  Inyokern 
we  tested  357  units  first  with  the  megger,  after  which 
they  were  given  the  regular  5-sec.  oscillator  test.     The 

megger  showed  them  all  to  be  good,  but  the  oscillator 
found  206,  or  5  per  cent,  to  be  bad.  This  result  illus- 

trates how  inadequate  the  megger  is  for  insulator  test- 
ing. The  insulators  at  the  steam  plant  probably  had 

sufficient  moisture  in  them  to  permit  the  megger  to 
give  a  reading,  while  the  bad  ones  at  Inyokern  were  so 
dry  after  a  hot  dry  summer  that  they  all  measured 
'infinity.' 

"To  date  we  have  examined  a  total  of  47,989  units 
from  the  line,  of  which  12,439  units  or  26  per  cent  have 
been  found  to  be  bad.  So  far  the  insulators  have  been 
found  to  be  in  the  worst  condition  in  the  neighborhood 

No. 

20... 
20... 

Style         Flash-over  Resistance  in  meg  ohms 
No.  voltage  Punctured  Dirtv  Clean 
3538  Over  65  kv.  each  No  300  to  Inf.  Inf. 
3039  Over  55  kv.  each  No  170  to  Inf.  Inf. 

Note:  Out  of  the  group  of  twenty  No.  3039  insulators  one  was  found  to 
be  no  good. 

of  Inyokern,  where  we  tested  471  units,  of  which  243,  or 
51  per  cent,  were  bad.  The  insulators  which  have  been  in 
the  best  condition  have  come  from  the  neighborhood  of 
the  control  station,  from  which  in  one  week,  we  tested 
1,730  units,  of  which  158  or  9  per  cent  were  bad. 
"We  have  made  observations  to  determine  whether 

insulators  coming  from  one  arm  were  in  any  worse 
condition  than  those  coming  from  another.  The  results 
obtained  were  as  follows: 

Per  Cent 
No.  Tested        No.  Bad         Bad 

Top   arm             242  42  17 
Middle    arm              228  42  18 
Bottom  arm             233  43  18 

"The  results  are  so  close  that  they  may  safely  be 
called  alike  from  all  arms." 
"We  have  also  reviewed  our  records  to  determine 

if  the  position  of  the  unit  in  the  string  had  anything 
to  do  with  its  being  bad.  From  the  records  of  nearly 
6,000  bad  ones  we  have  the  following  results: 

No.  bad     Percent  of  total 

No.  1     (nearest     arm)      863  14.8 
No.  2         972  16.6 
No.  3      -   1,015  17.3 
No.  4         971  16.6 
No.  5        _      979  16.7 
No.  6    (nearest    conductor)   1,034  17.7 

"Again  we  have  observed  that  there  is  very  little 
difference  between  dead-end  suspension  towers  as  far 
as  bad  insulators  are  concerned.  This  is  shown  by  the following: 

Tested  Bad      Percent  bad 
Suspension     towers       2,407  520  21 
Dead-end    towers      2,417  453  18.7 

"We  have  found  that  a  great  majority  of  the  insu- 
lators fail  through  cracks  in  the  head  of  the  unit; 

breakdowns  occurring  between  the  end  of  the  pin  and 
the  inside  of  the  iron  cap.  Only  about  5  per  cent  of 
the  failures  have  occurred  through  punctures  outside  of 
the  iron  cap.  Most  of  these  failures  have  occurred 
through  original  defects  in  the  porcelain. 

"We  have  not  found  that  failures  have  occurred  any 
more  frequently  among  insulators  of  dark,  than  of 
light  color,  color  being  an  indication  of  the  extent  of firing. 

"There  is  one  question  which  we  consider  important 
and  which  we  have  not  been  able  to  satisfactorily  an- 

swer; that  is,  what  takes  place  in  an  insulator  be- 
tween the  time  that  the  spark  over  voltage  is  applied 

and  when  failure  occurs,  which  time  may  be  3,  4  or  5 

sec?" 

The  Great  Western  Power  Company  has  developed 
a  "Glow  Stick"  for  testing  insulators  on  lines  operat- 

ing at  22  kv.  and  under,  which  has  proved  very  satis- 
factory in  practice.  It  consists  of  two  terminals 

shaped  to  span  the  insulator  under  test.  An  air  gap, 
condenser  and  electrostatic  glow  lamp  are  connected  be- 

tween these  terminals,  the  lamp  being  encased  in  a 
black  enameled  hood  to  help  visibility.  The  equip- 

ment is  mounted  on  an  insulated  wooden  handle  and  the 
lamp  so  situated  that  it  may  be  seen  easily  by  the 

operator. 
The  San  Joaquin  Light  &  Power  Corporation  has  in 

use  a  portable  radio  receiving  set  which  was  built  pri- 
marily  to    chase    down    radio    trouble   but    has    proved 
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quite  efficient  to  detect  leaking  insulators  as  well.  Aside 
from  the  use  of  this  set  the  megger  has  been  used  with 
quite  satisfactory  results.  Recently  a  large  number 
of  old  pin-type  60-kv.  insulators  which  were  salvaged 
from  a  line  have  been  tested  with  the  megger.  They 
have  shown  a  large  percentage  bad.  It  is  the  inten- 

tion to  check  this  test  with  a  laboratory  test,  the  re- 
sults of  which  will  be  available  for  a  future  report. 

The  subject  of  hot  wire  maintenance  was  added  to 

this  committee's  work  at  the  Fresno  meeting.  There 
has  been  developed  by  the  San  Joaquin  Light  &  Power 

On  the  San  Joaquin  system  these  hot  wire  crews 
have  been  a  big  success  as  is  shown  in  Table  II  which 
summarizes  the  work  done  during  the  first  three 
months  in  1925.  By  subtracting  the  total  in  column  8 
from  column  12  it  may  be  noted  that  656  crew  hours 
or  32  crew  days  have  been  saved  by  using  the  hot 
wire  tools  and  by  subtracting  the  total  in  column  9 
from  column  13  that  6,363  miles  less  distance  has  been 
covered  by  the  crews  in  going  to  and  from  work.  The 
savings  in  these  two  items  alone  may  be  figured  as 
follows : 

TABLE  II. — Hot  wire  tool  report  of  San  Joaquin  Light  &  Power  Corporation  Jan.  1,  1925  to  March  31,  1925. 

Work  performed  using  hot  wire  tools 
Necessary  if  same  work  performed  without 

hot  wire  tools 

Dead-end  Broken 
insulators  pin  type 
replaced  insulators 

District  replaced 

Madera             42  10 
Fresno             159  43 
Selma              38  17 
Merced           387  54 
San  Joaquin .. .          156  16 
Dinuba            148  3 
Corcoran            353  43 

Totals        1.283  186 

Broken Broken  or 
Jumpers 

New  poles 
Crew 

Miles 

Trans- 
Sectional- 

Crew Miles fuse rotted 
made  per- 

tied inline hours  to driven  to former 

izmg 

hours  to driven  to 
contact 

pms 

manent 

perform perform 

banks  out  switches  to 
do  work do  work insulators replaced 

work 
work of  service 

operate 
replaced 

3 

158 

11 122 

1,445 
1,108 

197 202 

2.014 
24 

29 

382 32 464 

2.490 
2,077 

765 636 

4,30r 
5 2 206 48 

231 1,689 
3,577 310 

431 

3,160 
9 

19 

146 7 

207 1,455 1,484 

261 318 

2,555 

1 58 3 51 504 

1,110 

101 69 85S 
99 7 115 711 

1,120 

180 

136 

1,170 
2 

85 

23 142 933 

2,282 

178 196 

2,541 
1,134 

131 

1,332 
9,237 

1,988 
16,600 

Corporation  a  set  of  insulated  handled  tools  for  this 
purpose  which  have  proved  very  satisfactory.  The 
tools  have  been  used  on  their  11-kv.  lines  for  about 
eighteen  months  and  some  work  has  been  done  on 
30-kv.  lines  with  them.  There  is  in  each  district  a 
"hot  wire  crew"  consisting  of  two  linemen  and  one 
groundman  who  do  all  the  11-kv.  hot  wire  work  and 
in  addition  handle  the  patrolling  of  the  more  impor- 

tant lines.  By  the  use  of  the  tools  they  are  able  to 
repair  faults  immediately  when  found  and  thus  in  most 
cases  save  possible  serious  damage  that  would  cause 
an  interruption  of  service.  In  addition  they  follow 
up  the  line  crews  and  do  such  work  as  transferring 
hot  lines  to  new  poles  set  in  line,  make  permanent  taps 
to  existing  hot  lines  for  new  extensions  and  in  general 
handle  any  work  of  a  hot  nature. 

82    Crew    days    saved    at    $18.50  =  $1,437.00 
6,363     Miles     saved     at         0.06  =       381.78 

Saving    in    labor    and    mileage  =    1,818.78 

The  saving  effected  in  labor  and  mileage  alone  is 
quite  an  item  but  the  big  advantage  is  in  the  mainte- 

nance of  continuous  service  that  the  tools  made  pos- 
sible. In  handling  this  work  on  the  San  Joaquin  system 

there  has  not  been  a  single  accident. 
It  is  our  recommendation  that  the  work  of  this  com- 

mittee be  continued  next  year  and  that  the  subj'ect  of 
"hot  wire  maintenance"  be  assigned  to  it  also.  It  is  our 
thought  that  the  two  subjects  are  closely  allied  and, 
with  the  ever  increasing  necessity  of  continuous  oper- 

ation, hot  wire  work  for  all  voltages  is  being  forced 
upon  the  operating  companies. 

Various  Phases  of  Metering 
Report  of  Meter  Bureau,  Technical  Section* 

IT  has  been  the  effort  of  the  Meter  Bureau  to  limit  the 

year's  work  to  a  few  important  subjects,  it  being  our 
belief  that  by  so  doing  more  complete  and  authorita- 

tive reports  could  be  compiled  with  less  burden  upon  the 
membersliip.  Eight  subjects  were  undertaken,  details 
of  which  are  given  later  in  this  report.  A  brief  outline 
of  these  subjects  with  recommendations  for  the  future 
may  perhaps  be  in  order  at  tliis  point. 

The  education  of  meter  men  has  been  a  live  subject 
for  three  years,  the  efforts  of  the  bureau  being  directed 
toward  cooperation  with  the  University  of  California 
in  the  presentation  of  short  courses  for  meter  men 
during  the  summer  session.  The  courses  have  been 
very   successful,   both  from   the   point   of  view   of  the 

*  G.  H.  Searle,  Pacific  Gas  and  Electric  Company,  chairman ;  J.  E. 
Bridges,  Westinghouse  Electric  &  Manufacturing  Company ;  J.  C. 
Abel,  Western  States  Gas  &  Electric  Company ;  J.  C.  Albert,  L*oa 
Angeles  Bureau  of  Power  and  Light ;  A.  F.  Blecksmith,  Duncan 
Electric  Manufacturing  Company ;  T.  S.  Capek,  Pacific  Gas  and 
Electric  Company :  G.  A.  Collins,  San  Joaquin  Light  &  Power 
Corporation ;  L.  Conrad,  Southern  California  Edison  Company ;  E. 
Crowell,  Pacific  Gas  and  Electric  Company ;  R.  9.  Daniels,  The 
California  Oregon  Power  Company ;  R.  S.  Duesbury,  Western 
States  Gas  &  Electric  Company ;  E.  Ealson,  Southern  California 
Edison  Company ;  W.  R.  Frampton,  Southern  California  Edison 
Company ;  T.  P.  Garrett,  San  Diego  Consolidated  Gas  &  Electric 
Company ;  C.  F.  Gilcrist,  San  Joaquin  Light  &  Power  Corporation ; 
A.  J.  Hail,  Ontario  Power  Company ;  Lou  Johnston,  San  Joaquin 
Light  &  Power  CJorporation ;  R.  G.  Jones,  The  Southern  Sierras 
Power  Company ;  T.  E.  Knackstedt,  The  California  Oregon  Power 
Company ;  W.  G.  Knight,  Great  Western  Power  Company ;  O.  A. 
Knopp,  Pacific  Gas  and  Electric  Company ;  W.  N.  Lindblad,  Pacific 
Gas  and  Electric  Company  ;  W.  A.  McMeekin,  Los  Angeles  Gas  & 
Electric  Corporation ;  L.  A.  Mott,  Sangamo  Electric  Company ;  J. 
H.  Paget,  Great  Western  Power  Company;  A.  S.  Price,  Southern 
California  Edison  Company;  F.  A.  Redding,  Southern  California 
Edison  Company;  J.  J.  Skinner,  The  California  Oregon  Power 

Company ;  D.  D.  Smalley,  Midland  Counties  Public  Service  Cor- 
poration;  W.  E.  Smith,  General  Electric  Company;  W.  H.  Talbott, 

San  Diego  Consolidated  Gas  &  Electric  Company ;  L.  D.  Tycer, 
Pacific  Gas  and  Electric  Company;  W.  C.  Wells,  The  California 
Oregon  Power   Company. 

men  enrolled  and  of  the  utilities  by  whom  they  are  em- 
ployed, and  it  is  planned  to  make  these  courses  a 

permanent  feature. 
The  bureau  has  been  gathering  data  relating  to  a 

meter  test  period  for  some  years,  and  recommends  that 
this  study  be  continued. 

A  committee  on  safety  rules  and  test  facilities  serves 
as  a  point  of  contact  with  the  Safety  Rules  Bureau, 
and  its  continuance  is  recommended. 

The  use  of  oil  in  meter  bearings  has  been  studied  in 

the  past  from  utility  experience,  and  this  year's  report 
is  based  on  material  obtained  from  the  meter  manu- 

facturers. The  bureau  feels  that  no  further  informa- 
tion is  obtainable  at  the  present  time,  and  suggests 

that  the  subject  be  temporarily  discontinued. 
Maintenance  of  relays  has  been  a  subject  of  past 

study  and  its  continuance  is  recommended.  This  year's 
effort  has  been  directed  toward  an  investigation  of  the 
effect  of  wave  form  on  time  of  operation  of  induction 
relays,  and  a  very  complete  report  has  been  prepared 
with  recommendations  covering  test  methods  to  obviate 
errors  insofar  as  possible. 
A  paper  on  low  cost  high-tension  metering  of  suffi- 

cient accuracy  for  operating  purposes,  though  not  neces- 
sarily accurate  enough  for  billing,  is  presented,  and 

further  study  of  this  subject  is  suggested. 
The  committee  on  new  developments  has  reported  a 

number  of  interesting  matters  and  the  bureau  offers 
the  recommendation  for  next  year  that  an  investigation 
be  made  of  some  of  the  devices  covered  by  this  report. 

The  proper  size  of  meter  for  various  different  classes 
of  installation  is  a  new  subject  which  was  undertaken 
this  year.  A  considerable  amount  of  data  has  been 
gathered  but  the  membership  feels  that  collection  of 
further  information  is  desirable. 
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An  important  feature  of  the  year's  work  has  been  a 
closer  cooperation  with  the  Meter  Committee  of  the 
National  Electric  Light  Association  than  has  been  pos- 

sible in  the  past.  Requests  for  information  and  opin- 
ions have  been  received  from  several  of  the  chairmen 

of  subcommittees  of  the  national  Meter  Committee. 
All  such  requests  the  Meter  Bureau  has  endeavored 
to  answer  promptly  and  fully.  In  this  connection  it 
seems  timely  to  remark  that  those  desiring  informa- 

tion should  inake  due  allowance  for  our  geographical 
location  and  the  wide  territory  over  which  the  Pacific 
Coast  Electrical  Association  membership  is  spread.  As 
much  time  as  possible  should  be  allowed  for  gathering 
data,  and  for  correspondence  between  the  chairman  and 
members  of  the  bureau  in  order  that  the  information 
secured  may  be  compiled  with  the  greatest  care  and  the 
opinions  offered  may  accurately  reflect  the  consensus 
of  opinion  of  the  membership.  It  is  our  earnest  hope 
that  cooperation  with  the  national  Meter  Committee 
shall  continue,  as  on  it  our  success  depends  in  a  great 
measure. 

Education  of  Metermen 

The  second  annual  Short  Course  for  Metermen  was 
held  at  the  University  of  California  at  Berkeley,  May 
19-24,  1924.  It  had  been  found  in  1923  that  the  greater 
demand  for  instruction  came  from  men  of  some  con- 

siderable experience  in  meter  work.  It  is  of  course 
necessary  to  provide  instruction  also  for  the  compara- 

tively inexperienced,  and  the  1924  course  was  ac- 
cordingly planned  to  give  the  necessary  work  for  be- 

:ginners,  and  with  optional  experiments  of  a  more  ad- 
vanced nature. 

Allyn  G.  Srnith  of  the  technical  department  of  the 
Extension  Division  of  the  University,  made  arrange- 

ments for  the  course,  which  was  presented  by  the  mem- 
bers of  the  electrical  engineering  department  faculty. 

In  addition  to  the  faculty  members,  lectures  were  given 
by  W.  N.  Lindblad,  Pacific  Gas  and  Electric  Company; 
A.  V.  Guillou,  California  State  Railroad  Commission, 
and  O.  A.  Knopp,  Pacific  Gas  and  Electric  Company. 
Representatives  of  the  manufacturers  arranged  for  the 
loan  of  apparatus,  which  was  found  very  helpful. 

Forty-nine  men  attended  the  course,  of  whom  four- 
teen had  attended  the  previous  course.  It  is  felt  that 

the  instruction  was  of  great  benefit  to  all  who  parti- 
cipated, and  it  is  of  interest  to  note  that  a  resolution 

of  appreciation  was  adopted  and  signed  by  the  men  in 
attendance. 

The  schedule  of  lectures  was  as  follows: 

One  L«cture — Fundamental    Electrical  Principles. 
One    Ijectnre — Indicating    Meters. 
Three  Lectures— -Principles  of  Alternating  Currents. 
One  Lecture — The  Induction  Principle. 
One  Xjecture — The  Single  Phase  Watthour  Meter. 
Two   Lectures — The    Polyphase    Watthour    Meter. 
One  Lecture — Demand  Meters. 
One  Lecture — Instrument  Transformers. 
One   Lecture — Protective  Relays   and  Their  Uses. 
One  Lecture — The  Mechanical  Construction  of  Electric  Light  and 

Power    Eates. 

The  course  embraced  the  following  laboratory  expe- 
riments : 

1.  Series  and  Parallel  Resistances. 
2.  Alternating    Current   Measurements. 
3.  Power  and  Power  Factor  in  Three-Phase  Circuits. 
4.  Instrument    Transformer    Connections. 
fi.  Test  of   Single-Phase  Watthour  Meters. 
6.  Single-Phase    Watthour    Meters    on    Polyphase    Circuits. 
7.  Test  of  Polyphase  Watthour  Meters. 
8.  Examination   of  Maximum   Demand  Indicators. 
9.  Test  of  Maximum  Demand  Indicators. 

10.  Examination  and  Test  of  Induction  Overload  Relays. 
11.  Transformer  Load  Test. 
12.  Calibration  of   Indicating  Instruments. 
13.  Measurements  of  Kva. 
14.  Performance   of   an  Instrument  Transformer   with  Change  of 

Secondary   Burden. 
15.  Standardization   of   a   Rotating   Standard. 
16.  Oscillograph  Study  of  Third  Harmonic  Effect  in  Transformers. 
17.  Oscillograph  Study  of  Current  Transformers  on  Open  Circuit. 
18.  Inspection  and  Operation  of  Various  Types  of  Protective  Re- 

lays. 
19.  Examination  of  Single-Phase  Watthour  Meters. 
20.  Examination  of  Polyphase  Watthour  Meters. 

Mr.  Duesbury  and  Mr.  Redding  have  been  conduct- 
ing arrangements  with  the  University  for  a  third  an- 
nual course.  It  was  expected  up  to  very  recently  that 

tliis  course  would  be  given  May  11-16,  1925,  but  word 
received  from  the  University  would  mal^e  it  appear  that 
it  may  be  impossible  to  present  a  meter  course  tliis 
year.  This  is  due  to  no  lack  of  attention  on  the  part 
of  the  Meter  Bureau  or  its  representatives,  but  rather 

to  inability  of  the  electrical  department  of  the  Uni- 
versity to  handle  the  work.  Owing  to  late  receipt  of 

this  word  from  the  University  it  is  probably  impossible 
to  arrange  for  the  instruction  to  be  given  elsewhere. 

Meter  Test  Period 

The  Meter  Bureau  has  for  some  years  been  gather- 
ing information  relative  to  the  sustained  accuracy  of 

watthour  meters.  Compilation  of  data  is  being  con- 
tinued, but  material  received  since  the  last  report  is 

not  of  sufficient  volume  to  warrant  further  report  at 
this  time.  It  is  the  announced  intention  of  the  bureau 
to  continue  this  study. 

Safety  Rules  and  Test  Facilities 
As  safety  rules  are  of  vital  interest  to  the  Meter 

Bureau,  a  committee  was  formed  to  provide  a  means 
of  keeping  the  members  in  touch  with  the  work  of  the 
Safety  Rules  Bureau  and  to  gather  information  rela- 

tive to  new  developments  in  the  field  of  testing  facili- 
ties. As  there  have  been  no  noteworthy  developments, 

no  report  is  offered  at  this  time. 

Use  of  Oil  in  Meter  Bearings 

By  E.  A.  EALSON* 
IN  an  effort  to  obtain  a  wide  and  expert  opinion  on 

tliis  subject  a  questionnaire  was  submitted  to  the 
leading  meter  manufacturers.  The  result  showed 

a  diversity  of  opinion  from  the  various  standpoints  in- 
volved. Out  of  four  questionnaires,  three  submitted 

data  and  since  the  fourth  did  not,  we  are  led  to  believe 
that  they  do  not  consider  the  use  of  oil  in  meter  bear- 

ings necessary. 

Three  of  those  supplying  information  were  ag'reed 
that  oil  on  the  lower  jewel  bearing  was  advisable,  also 
that  the  jewel  bearing  should  be  cleaned  and  oiled  on 
each  test  and  a  liberal  amount  of  oil  applied. 

One  method  of  applying  oil  to  bearings  in  the  labora- 
tory was  with  the  aid  of  a  pipette.  This  is  a  glass  tube 

similar  to  a  thermometer  tube  having  a  small  aperture 
with  both  ends  open.  The  oil  is  drawn  into  the  tube  by 
means  of  a  vacuum  and  is  held  there  by  capillary  at- 

traction, but  when  it  touches  a  jewel  surface,  it  runs 
out,  filling  the  cup.  Another  method  suggested  was 
the  use  of  a  watchmaker's  glass  oil  cup.  This  cup  is 
provided  with  only  a  few  drops  of  oil  at  a  time  and 
can  be  kept  covered  when  not  in  use.  The  oiler  may 
consist  of  a  short  piece  of  .015  brass  or  phosphor  bronze 
wire  Inserted  in  a  small  wooden  handle.  The  end  of 
this  wire  may  be  spread  out  and  flattened  slightly  at 
the  extreme  point  which  operation  will  enable  the  oiler 
to  retain  a  drop  of  suitable  size  when  dipped  in  the  oil 
receptacle  before  mentioned.  This  oil  cup  is  shallow  to 
prevent  the  oiler  from  being  dipped  too  deeply  into  the 
oil,  thus  retaining  too  large  a  drop. 

No  better  method  of  oiling  jewel  bearings  in  the  field 
was  suggested  than  that  of  carrying  a  small  bottle  of 
oil  which  is  transferred  to  the  jewel  by  means  of  a 
suitable  oiler,  perhaps  like  that  one  just  mentioned. 
Another  suggestion  was  that  the  oil  be  applied  to  the 
jewel  bearings  in  the  laboratory  and  carried  in  suitable 
containers  and  the  jewel  bearings  be  interchanged  in 
field  at  the  time  of  test. 

The  majority  of  those  reporting  favored  the  use  of 
oil  having  a  mineral  base  while  the  minority  was  very 
emphatically  in  favor  of  a  fish  oil.  Both  advanced 
strong  arguments  for  their  choice  which  should  be 
given   due   consideration. 

It  is  conceded  that  oil  suitable  for  this  purpose  should 
be  one  which  will  not  turn  rancid,  evaporate  or  oxidize 
when  exposed  to  light  and  air  of  varying  tempera- 

tures. It  should  possess  film  forming  characteristics 
and  absorption  properties  to  reduce  friction  at  speeds 
required.  It  should  not  corrode,  harden  or  gum  after 
continued  use. 

Those  favoring  the  use  of  oil  of  a  mineral  base  feel 
that  it  satisfies  most  perfectly  the  aforementioned 
characteristics  and  point  out  that  fish  or  porpoise  oil 
has  a  serious  objection  due  to  its  tendency  to  become 
rancid  after  extended  use.  Those  favoring  the  fish  or 
porpoise  oil  point  out  that  the  watch  trade  attribute 
the  results  of  pivot  and  jewel  bearings  becoming  oxi- 

dized and  forming  an  abrasive,  thus  causing  wear  on 
the  jewel,  to  other  sources  than  the  property  of  the  oil. 

*  Report  of  the  Meter  Bureau,  Technical  Section. 
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They  also  point  out  that  the  fish  oil  possesses  lubri- 
cating characteristics  far  superior  to  those  of  an  oil  of 

mineral  base.  This  is  due  to  the  fact  that  the  petrol- 
eum oil  has  a  tendency  to  spread  and  thus  evaporate, 

the  net  result  being  that  in  order  to  obtain  the  required 
results  more  of  the  mineral  oil  must  be  applied  than 
when  fish  oil  is  used. 

Due  to  the  information  which  is  available,  your  com- 
mittee has  no  definite  recommendations  to  offer  rela- 

tive to  the  superiority  of  either  oil,  but  would  suggest 
that  the  member  companies  continue  the  study  of  this 
subject  in  a  systematic  manner.  This  would  require 
the  setting  apart  of  a  certain  number  of  meters  oper- 

ating under  varied  conditions  and  a  tabulation  of  the 
results  obtained  over  a  suitable  period  of  time.  This 
would  supply  concrete  facts  which  are  not  available  at 
the  present  time. 

100  per  cent  Load: =55  min. Eatio  C.P.=  982     Phase  Angle 

High-Tension    Metering    for    Operating 
Purposes 

By  W.  N.  LINDBLAD* 
THE  scope  of  this  committee  was  to  cover  the  in- 

vestigation of  the  means  of  reducing  the  high  cost 
of  metering  circuits  of  15,000  volts  and  over  where 

the  meter  record  was  not  to  be  used  in  the  sale  of  power 
but  merely  for  recording  an  interchange  of  power  be- 

tween districts,  substations  or  power  houses  within 
a  company.  For  the  sake  of  arriving  at  some  basis  of 
necessary  accuracy,  an  arbitrary  value  of  plus  or  minus 
3  per  cent  was  selected  as  being  satisfactory  for  this 
class  of  metering. 

Current   Transformers 

The  most  obvious  method  that  suggests  itself  for 
reducing  the  current  and  providing  sufficient  insulation 
for  such  installations  is  the  bushing-type  transformer. 
This  transformer  is  wound  on  a  ring  core  which  is 
slipped  over  the  high-tension  bushing  of  the  power 
transformer  or  oil  switch.  The  single  lead  wire  going 
through  the  bushing,  thus  becomes  the  primary  winding 
of  the  transformer.  A  100,000-volt  General  Electric 
busking  transformer  was  rewound  for  100  amp.  primary 
current  and  tested  for  ratio  and  phase  angle.  A  burden 
of  one  5-amp.  watthour  meter  and  40  ft.  of  No.  10  wire 
were  applied  to  the  secondary. 

Results 

Ratio  C.F.= 
.903 

Ratio  C.F.=1.156 

Phase  Angle 

Phase  Angle 

100  per  cent  Load: 
=4  deg.  lead  58  min. 

10  per  cent  Load: 
:=13  deg.  lead. 

These  results  show  that  the  ordinary  bushing  trans- 
former for  high  voltages  and  low  currents  (100  amp.) 

is  entirely  impractical  for  metering  purposes. 

Brooks  Bushing  Transformer 
The  Brooks  type  of  bushing  current  transformer  has 

been  suggested  for  eliminating  some  of  the  inherent 
errors  in  bushing  transformers.  It  was  not  possible  to 
obtain  one  of  these  for  test,  but  following  are  correc- 

tion values  submitted  by  one  of  the  manufacturers  for 
a  200-amp.,  80,000-volt  Brooks  type  bushing  trans- 
former: 

100  per  cent  Load:  Ratio  C.F=1.00  Phase  Angle 
=    0  min. 

10  per  cent  Load:     Ratio  C.F.=1.00    PTiase  Angle 
=100  min. 

It  is  apparent  from  these  results  that  such  a  bushing 
transformer  is  satisfactory  for  this  class  of  metering. 
It  requires  a  special  type  of  watthour  meter  with  double 
current  coils. 
The  Pacific  Electric  Manufacturing  Company  has 

developed  a  wound-type  current  transformer  for  inser- 
tion in  the  high-voltage  circuit  of  an  oil  switch  or 

transformer  and  to  be  immersed  in  the  oil  inside  of  the 
transformer  or  oil  switch  tank.  Its  object  is  to  replace 
the  bushing-type  current  transformer  and  since  it  is 
of  the  wound  type  it  can  be  made  much  more  accurate. 
A  150-amp.,  60,000-volt  transformer  was  obtained  and 
tested  as  follows  with  one  watthour  meter  burden: 

10  per  cent  Load:     Ratio  C.F.=.977    Phase  Angle =60  min. 

The  particular  transformer  tested  had  been  com- 
pensated for  relay  burdens  but  could  readily,  by  the  ad- 

dition of  several  turns  on  the  secondary,  be  compen- 
sated so  as  to  be  within  one-half  per  cent  on  ratio  error 

with  one  watthour  meter  burden.  Where  there  is  room 
for  the  installation  of  this  transformer  it  would  be  sat- 

isfactory for  this  class  of  metering. 

Potential  Transformer 

The  question  of  a  substitute  for  the  high  voltage  po- 
tential transformer  is  more  difficult  than  with  the  cur- 

rent transformers.  Several  methods  have  been  sug- 
gested as:  (1)  condensers  or  condenser  bushings  with 

a  tap  taken  out  to  give  partial  voltage  to  the  meter; 
(2)  a  very  high  resistance  in  series  with  a  step-up 
current  transformer  which  would  supply  potential  cur- 

rent to  the  meter.  So  far  nothing  of  really  practical 
value  has  been  heard  of. 

Where  the  power  is  transmitted  over  a  4-wire,  3- 
phase  system  and  the  system  is  fairly  well  balanced,  a 
single-phase  meter  measuring  power  on  one  leg  only 
is  used  by  some  companies.  In  this  case  the  degree 
of  accuracy  is  dependent  on  the  degree  of  unbalance  of 
the  system.  In  most  substations  there  is  usually  in- 

stalled at  least  one  potential  transformer  per  circuit 
for  synchronizing  and  voltage  reading  purposes. 

In  step-up  or  step-down  substations  it  is  often  pos- 
sible to  obtain  voltage  for  metering  the  high-tension 

circuits  on  the  low-voltage  side  of  the  transformers. 
The  accuracy  in  metering  in  these  cases  is  dependent  on 
the  correctness  of  the  determination  of  ratio  of  the 
transformers  and  upon  their  regulation  characteristics. 

*  Report  of  Meter   Bureau,  Technical   Section. 

New  Development  in  Electric  Meters 

By  J.  H.  PAGET* 
THE  manufacturing  companies  report  the  following: 

new  meter  developments: 

Duncan  Electric  Manufacturing  Company 

1.  Three-wire  a.c.  meters,  5  to  300  amp.  can  be 
furnished  with  six  binding  posts,  i.e.,  with  the  potential 
leads  disconnected  from  the  current  coils.  This  allows 
the  potential  of  the  meter  to  be  connected  ahead  of 
the  fuses. 

2.  An  improvement  has  been  made  in  the  top  bearing 
pin  of  all  meters,  by  which  cleaning  and  straightening 
of  the  pin  is  facilitated. 

3.  A  removable  guide  ring  at  top  of  shaft,  facili- 
tates cleaning. 

Sangamo  Electric  Company 

1.  Maximum  demand  meter  with  five  minute  in- 
terval. 

2.  Horizontal  polyphase  watthour  meter  with  de- 
mand attachment. 

3.  Distant  demand  dial  for  ten  watthour  meters. 
4.  6-terminal,  3-wire,  S.P.  meters. 
Westinghouse  Electric  &  Manufacturing  Company 
1.  Type  OB  watthour  meters. 
2.  Three-element  watthour  meters  with  separate 

elements  and  one  moving  element,  both  house  and 
switchboard  types. 

3.  Complete  line  of  a.c.  (type  LY)  and  d.c.  (type 
LX)   switchboard  instruments  with  5% -in.   diameter. 

4.  New  line  of  electric  tachometers. 

General  Electric  Company 

1.  Six-terminal,  single-phase,  three-wire  meters. 
2.  Type  I  14  meters  are  to  have  an  interior  finish, 

consisting  of  electrogalvanizing  sprayed  with  a  very 
thin  coat  of  aluminum  paint.  The  front  and  back  plates 

of  the  register  will'  be  of  white  metal.  The  exterior finish  will  be  the  usual  black.  This  change  is  expected 
to  reduce  to  a  minimum  any  tendency  to  flake  off,  due 
to  the  much  lighter  coating,  to  be  more  durable,  and 
to  facilitate  inspection. 

3.  Temperature  compensation  for  Type  I  14  meters. 
The  compensator  comprises  a  small  piece  of  tempera- 

*  Report  of  Meter  Bureau,  Technical  Section. 
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ture  sensitive  alloy  mounted  in  the  magnet  shoe. 
Changes  in  temperature  of  the  meter  result  in  changes 
in  the  permeability  of  this  alloy  which,  therefore,  shunts 
more  or  less  flux  from  the  active  gap  of  the  magnet. 
Since  the  temperature  characteristics  of  the  ordinary 
induction  meter  are  not  the  same  on  loads  of  different 
power  factor  this  compensation  will  be  correct  for  a 
given  power  factor  only.  Since  the  bulk  of  the  single 
phase  loads  run  close  to  unity  power  factor  a  com- 

pensator of  this  kind  embraces  the  average  service 
condition. 

4.  Changes  in  Type  G  demand  meter.  Several 
changes  have  been  embodied  in  the  Type  G  demand 
meter  which  will  now  be  knovrai  as  the  Gf-8.  The  styTus 
actuating  mechanism  is  to  be  equipped  with  a  totaliz- 

ing register  thus  providing  a  means  of  checking  the 
number  of  impulses  against  the  watthour  meter  with 
which  it  is  coupled. 

The  double  coil  armature  construction  will  replace 
the  spring  return  heretofore  standard.  The  D-3  (3- 
wire)  type  of  contact  will  be  used.  A  modification  in 
the  armature  eliminates  any  tendency  to  overshoot  on 
high  voltage.  An  adjustable  zero  stop  insures  the  slid- 

ing pinion  always  meshing  with  the  intermediate  gear 
when  the  stylus  resets. 

5.  Contact  device.  This  manufacturer  contemplates 
standardizing  on  the  use  of  the  Type  D-3  (3-wire)  con- 

tact device  for  all  demand  meters.  This  will  mean  a 

change  to  two-coil  armature  construction  sometimes 
referred  to  as  the  electromagnetic  armature  return.  As 
a  result  of  a  careful  study  of  the  contact  device  design, 
a  modified  construction  has  been  developed  for  the  prin- 

cipal types  of  meters.  The  object  has  been  to  minimize 
friction,  simplifying  its  adjustment  and  secure  maxi- 

mum reliability.  This  will  be  in  production  at  an  early 
date. 

6.  A  complete  line  of  round  pattern  d.c.  and  a.c. 
switchboard   instruments   7%    in.   in   diameter. 

Pacific  Electric  Manufacturing  Company 
A  current  transformer  to  take  the  place  of  the 

ordinary  bushing  type  of  current  transformer.  This 
transformer  is  reported  to  have  an  accuracy  which  is 
practically  equal  to  a  modern  metering  current  trans- 

former. O.  A.  Knopp,  one  of  our  members,  assisted 
the  manufacturer  in  designing  this  transformer. 

Member  Companies 
O.  A.  Knopp,  one  of  our  members,  has  recently  made 

the  following  interesting  developments: 
A  multi-range  current  transformer  has  been  de- 

signed with  the  object  of  providing  a  self-calibrating 
precision  standard  of  a  multiplicity  of  ranges.  After 
calibrating  the  transformer  1-1  on  various  burdens  it 
is  possible  to  calibrate,  with  great  precision,  current 
transformers  of  any  range  provided  for  by  the  stand- 

ard by  using  either  the  Silsbee  deflection  method  or  the 
Silsbee  null  method. 
A  multi-range  potential  transformer  which  has  a 

utility  similar  to  that  of  the  above  described  current 
transformer. 

Proper  Sizes  of  Meters  for  Various 
Installations 

By  C.  F.  GILCRIST* 
AN  endeavor  was  made  to  secure  from  the  various 

members  certain  information  regarding  con- 
sumers of  the  following  classes: 

1.  Any  form  of  industrial  plant,  either  power  or 
lighting  service. 

2.  Heating,  or  heating  and  cooking  installation, 
either  domestic  or  commercial. 

For  each  case  submitted  the  following  data  was  re- 
quested : 

1.  Class  of  service. 

2.  Kilowatt  capacity  of  utilization  apparatus. 
3.  Kilowatt-hour  consumption  per  year. 
4.  Highest  monthly  maximum   demand. 

Information  was  received  relating  to  over  three  hun- 
dred installations.  These  data  are  listed  in  the  appendix 

as  well  as  a  summary  of  the  results.     It  will  be  seen 

that  there  is  a  rather  wide  variation  in  some  cases 
from  the  average  value  so  that  it  is  not  possible  to  ap- 

ply the  figures  very  closely.  On  account  of  the  varia- 
tions in  individual  installations  we  feel  that  it  will  al- 
ways be  necessary  to  use  considerable  judgment  in  the 

selection  of  metering  equipment  for  a  specified  case. 
However,  there  is  no  question  that  figures  such  as  col- 

lected may  be  of  considerable  assistance.  Particularly 
as  the  information  submitted  for  some  of  the  classes 
covered  so  few  installations  we  believe  it  would  be  ad- 

visable to  make  a  further  effort  to  collect  additional 
information  so  that  a  more  representative  average 

might  be  secured. 
We  wish  to  thank  the  following  members  of  the 

Meter  Bureau  for  their  assistance  and  cooperation  in 
collecting  the  tabulated  information: 

W.  R.  Frampton,  Southern  California  Edison  Com- 

pany. 
George  H.  Searle,  Pacific  Gas  and  Electric  Company. 
R.    Crowell,   Pacific   Gas   and   Electric   Company. 
J.  C.  Abel,  Western  States  Gas  &  Electric  Company, 

Stockton. 
R.  S.  Daniels,  California  Oregon  Power  Company, 

Medford,  Ore. 
A.  L.  Duesbury,  Western  States  Gas  &  Electric 

Company,  Richmond. 
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APPENDIX No. of    installations 
whose  percentage  of 

Average    percentage     maximum      demand 
of  maximum  demand     to  installed  capacity 

No.  of 
(15  min.)  to  installed     does not  differ  from 

installations capacity. the  average  by  more 

Class 
than  15  per  cent. 

1 — Factories .79 46 

18 

2 — Auto  shops   .    8 40 5 
3 — Creameries   .   5 63 
4 — Printing  Shops   .14 47 6 
5— Hotels.. 

.    9 

60 3 
6 — Warehouses   

.    7 

39 2 

7 — Woodworking  plants. .31 60 10 

8 — Packing  houses   .22 

66 
10 

9 — Refrigerating  plants. .    8 86 3 
10 — Theaters .    4 

78 

1 

11 — Foundry  and  machine 
shops. 

.33 

38 10 
12 — Laundries   

.    7 

62 2 
13 — Stores  .  . .13 

57 

4 

14 — Telephone  plant .... 
.    1 73 

15 — Office  building   

.11 

47 

i 
16 — Quarries .    4 61 2 
1 7 — Oil  refineries   .    4 68 
18 — Miscellaneous   

.43 

61 

ii 

Highest  kw. Demand Demand 
Installed demand 

period 

Kw-hr. Months percentage  of 
kw. for  year       in  minutes 

per  year operated 

installed  kw. 

1 — Factories 

74.6 40.0 

15 

5.000 

12 54 
91.0 

82.0 
15 

3,200 

12 90 

77.1 49.2 

15 

6,000 

12 64 

70.1 
13.4 

15 

400 12 

19 

447.0 127.0 15 
35,000 

12 28 

873.0 39.5 

15 

8.900 

12 45 
33.5 8.2 

15 

300 

12 

24 

126.5 
33.5 15 

4,000 

12 

26 

50.0 15.7 15 
3,200 

12 31 
70.9 42.8 

15 

4,000 

12 60 
130.7 69.8 15 

2.500 

12 

53 

287.0 
61.1 15 

15,000 
12 21 

79.0 17.9 15 

2,500 

12 23 

82.0 20.1 

15 

4,700 

12 

25 

143.0 
67.0 15 

42,000 

12 

47 

31.3 

3.28 

15 10 

12 

10 

110.5 
61.7 IS 

33,000 
12 56 

41.0 31.7 15 

9,000 

12 

77 38.8 
22.5 15 

11,500 

12 

58 
39.5 

1.12 

15 10 12 

2.8 

38.0 

11.9 

IS 

2,100 

12 31 
44.8 28.7 IS 

8,500 

12 

64 
99.2 29.1 15 

6,000 
12 29 

331.0 

159.2 

15 

20,000 

12 48 
51.4 24.0 15 

6,200 

12 47 
104.4 26.1 15 

4,000 

12 

25 
73.7 21.5 15 

2,000 

12 29 
97.0 28.9 15 

4.000 

12 30 
80.6 44.7 IS 

4,600 

12 45 
91.7 29.3 15 

4,500 

12 

32 

74.6 
25.3 

15 

500 

12 34 
83.0 

9.48 

15 
1,300 

12 U 
141.6 

52.9 
15 

10,000 
12 37 606.0 

224.0 

30 

65,000 

12 

37 

138.7 47.7 15 

6,500 

12 34 
55.2 19.0 15 

5,000 
12 34 

331.0 

179.0 

IS 
40,000 

12 54 
80.6 31.3 15 

5,400 

12 39 
161.0 

22.4 
IS 

3,000 

12 

14 
55.2 

21.4 
15 

2,300 

12 39 
55.9 20.1 15 3,500 12 36 
40.3 

23,8 
15 

2,400 
12 

59 

184.9 
67.0 15 

10,000 
12 

36 

685.0 
215.0 

30 
45,000 

12 

31 186.6 186.0 

30 

294,780 12 100 159.0 77.0 

30 

159,840 9 48 55.2 
8.0 

30 

1,110 

5 14 339.0 94.0 
30 68,920 6 28 
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Highest  kw. Demand Demand 
Installed demand 

period 
Kw-hr. Months percentage  of 

kw. for  year in  minutes      per  year operated installed  kw. 

SOl.O 157.0 30 342,720 12 31 
85.0 68.0 

30 
142,000 

12 

80 
121.5 76.0 30 53,240 12 63 

1,176.0 549.0 30 835,200 12 47 
968.0 588.0 30 828,240 9 61 
94.7 50.0 

30 

78,750 6 53 
77.7 62.0 30 34,200 12 

80 

133.0 46.0 30 27,040 6 35 
376.0 220.0 

30 

337,600 

12 

59 
113.0 37.5 

30 

29,100 7 33 
414.0 230.0 30 74,220 

12 

55 
54.4 51.0 30 161,424 

12 

94 

130.8 84.0 
30 

131,820 

12 

64 
85.8 65.0 

30 
34,080 12 76 

113.0 120.0 30 115,440 

10 

106 
74.6 45.0 

30 

17,070 

10 60 

117.0 80.0 

30 
188,140 

12 

63 
174.0 81.0 30 288,180 12 47 

1,160.0 1,040.0 

30 

459,840 12 90 
557.0 288.0 

30 

615,360 

11 

52 
77.6 30.0 30 146,460 

12 39 

276.0 180.0 15 531,300 12 

65 

106.8 36.0 
15 

39,020 

12 

34 
113.0 52.8 IS 141,480 12 47 
104.0 56.4 15 69,064 

12 

54 
22.8 8.13 15 

2,740 

12 

36 
39.2 30.6 

15 

31,920 12 

78 

1,433.0 660.0 30 1,121,400 9 

46 

2.985.0 1,560.0 30 7,645,200 12 52 
2,876.0 1,472.0 30 3,643,200 

12 

51 
2,941.0 1,356.0 

30 

9,314,000 12 46 

2 — Auto  Shops 
64.8 24.6 

15 

1,300 
12 

38 

65.0 23.3 15 
7,000 

12 

36 

123.0 25.3 15 3,500 12 21 
194.0 29.8 

15 

8,500 
12 15 

73.2 58.0 15 15.000 12 79 
45.3 19.4 15 14,640 

12 

43 
38.8 16.0 

15 

15,984 12 41 
33.2 14.4 15 22,752 

12 

43 

3 — Creameries 
50.7 20.9 15 1,000 12 41 
80.5 60.3 IS 18,000 

12 
75 

62.7 32.8 15 
5,500 

12 52 
139.8 83.0 

15 

25,000 12 59 
78.3 68.0 15 147,040 12 87 

4 — Printing  shops 
70.1 23.0 15 1,500 

12 

33 
100.0 53.0 

IS 

7,500 
12 

53 

68.6 35.8 15 
5,000 

12 

52 
52.2 18.6 15 

2,600 
12 30 

478.0 236.0 15 40,000 12 49 
722.0 179.0 

30 

70,000 

12 

25 
83.6 8.93 15 2.000 12 11 
51.4 42.5 

IS 

5,000 12 83 
104.4 52.2 15 10,000 12 SO 
140.3 63.6 15 10,000 12 45 
58.6 45.1 IS 

5,600 
12 77 

20.5 9.0 15 7,000 

12 

44 
176.2 57.7 15 131,400 12 33 
175.4 122.4 IS 

5— 

101,280 

Hotels 

12 70 

31.3 12.1 15 
1,150 

12 

39 

12.7 14.9 15 
2.100 

12 

117 117.0 50.7 15 
12,210 

12 43 
28.4 20.5 15 11,000 12 72 
17.2 8.94 

15 

4,000 

12 

52 
170.0 60.3 15 25,000 12 35 
313.0 135.6 15 80.000 12 43 
69.8 48.0 

15 

136.500 

12 

69 
54.1 36.9 15 100.496 12 68 

6 — Warehouses 

26.1 10.7 
IS 

1.750 
12 

-41 

45.5 17.9 IS 4,240 12 39 
28.3 18.3 15 

2,000 
12 

65 

82.7 16.4 
15 

4,500 
12 20 

28.0 3.84 15 
1,760 

12 14 
20.9 3.0 15 

3,720 
12 14 

70.6 54.0 15 158,000 12 77 

7 — Woodworking  plants 
68.7 28.6 

15 

3,000 

12 

42 
73.1 55.9 15 

5,500 
12 76 

56.0 39.3 15 
6.500 

12 

70 

77.7 79.9 
15 

5.000 
12 103 

59.7 61.4 IS 
7,000 

12 

103 163.0 64.7 15 
9,500 

12 40 
75.3 32.2 15 

4,500 

12 

43 
33.6 20.9 

15 

1,400 

12 

62 
74.6 16.8 

15 

1,700 
12 

23 

222.0 86.3 15 12,000 12 39 
122.4 52.2 

IS 

8,000 

12 

43 

1,180.0 552.0 30 1,232,400 

12 

47 
553.6 306.0 30 546.600 12 55 
194.0 36.0 30 3,790 8 19 
84.3 33.0 

30 

26,100 9 39 
43.3 51.0 

30 

119,520 9 118 
163.6 73.0 

30 

43,280 8 

45 

399.0 192.0 30 303,360 

12 

48 
85.0 59.0 

30 

3,380 12 

69 

81.2 22.0 
30 

25,290 12 27 
591.0 370.0 30 674.400 12 63 
356.0 135.0 15 98.240 

12 

38 
122.6 77.8 15 69.360 12 63 
44.4 27.8 15 26.540 12 63 

174.0 120.0 15 153.180 

12 

69 
408.0 218.0 15 316.040 

12 

S3 
25.0 19.2 IS 18.016 12 

77 

39.5 43.1 15 34.050 

12 
109 

Installed kw. 

605,0 

480.0 570.0 

48.5 

42.5 109.0 
224.0 
73.1 

67.0 176.0 
145.0 
166.0 

317.0 
66.3 

448.0 126.0 

26.1 112.0 
37.2 44.0 

119.0 
39.5 

147.0 
69.2 

94.7 

78.3 
54.1 

769.0 
14.6 
53.7 

322.0 20.4 

96.6 

167.3 
32.8 

29.6 
40.6 

152.0 

424.0 53.0 
42.5 

101.0 
69.2 
53.7 

140.3 97.0 
78.3 

37.2 39.5 
44.0 
71.6 

176.0 
82.0 
44.8 

216.0 
25.4 

43.3 276.0 
129.0 
133.5 618.0 
215.0 

170.0 107.0 

41.0 85.8 

109.6 
S5.6 
67.8 
76.3 

50.7 
87.2 96.3 

147.0 
50.0 
51.1 28.5 

630.0 
911.5 
71.6 

80.6 42.8 76.8 

69.9 
34.9 

33.1 23.9 30.1 
110.4 

28.6 

40.5 

Highest  kw.     Demand 
demand  period 
for  year       in  minutes 
444.0 
312.0 

368.0 

32.2 23.8 
47.0 

82.2 
26.3 29.8 

104.0 
108.0 
89.0 
136.0 

55. 0 
252.0 
77.7 
31.4 69,8 

19.2 36.8 
90.0 

39.2 
68.0 102.0 

56.0 

43.9 61.0 
745 . 0 
20.0 

50.3 238.  S 
11.5 
60.6 

44.6 39.2 

28.15 
28.8 

15 
IS 

15 

Kw-hr. 

per  year 
893,560 
584.030 
743.920 

Demand 
Months      percentage  of 
operated      installed  kw. 

8 — -Packing  houses 

15 
15 
15 
15 

15 
IS 

30 
30 
30 
30 
15 
15 

15 

15 
15 

15 
15 
15 

15 
15 

15 
15 

14.000 

7.900 

6.600 9.000 

7.000 13.000 261.600 
284,880 
170,400 250,480 

60,864 265,340 

70,200 

9,S04 52,860 

8,520 32,440 

48,360 11,680 
90,840 
89,520 
49,520 

9 — Refrigerating  plants 
IS  13,000 
30  284,352 
15  3,970,400 
15  16,800 
IS  74,S80 
15  1.122,000 
15  47,640 
IS  283,380 

10 — Theaters 
IS  6,100 
15  13,344 
15  90,024 
15  90,936 

12 
12 

11 

12 
12 

12 
12 
12 

12 

12 
12 

8 

10 
12 
12 
12 

12 

12 
12 
12 

12 
12 

12 
12 
12 

12 
12 

12 

12 
12 
12 

12 

12 

12 

12 

12 

12 

11 — Foundry  and  machine  shops 
40.6 
67.0 
12.4 
14.9 

12.2 34.6 
15.9 

52.1 38.0 
33.8 

27.7 
2.61 

10 

13 

50 

27 

.  9 

25 
6 

12 116.0 

31.0 
72.0 

200.0 62.0 

56.0 
43.5 63.0 

57. 0 
52.0 
31.9 
19.95 
30.5 

33.5 
39.1 
55. 6 
60.2 
36.5 
38.9 

21.7 

112.0 

377.0 23.1 

26.1 48.0 42.8 

36.1 23.9 

33.7 13.6 

21.5 
52.4 14.55 

15 
15 
15 

IS 

IS 
15 
15 

15 

IS 
15 

15 

15 
15 
15 

IS 

IS 
15 
15 
15 
IS 
15 
30 
30 

30 

30 
30 
30 
30 
30 
30 

IS 
15 

15 

5,000 11,000 

3,000 

3,200 
1,500 
7,000 

2,800 10,000 

5,000 
5,000 

3,500 
200 

1,000 
1,000 

2,700 
6,000 
1,100 3,500 

3,200 
1,800 17,000 40,368 

80,880 313,400 

52,560 
58,710 
70,560 
49,980 

5,820 38,120 22,460 

8,100 35,520 
12 — Laundries 

15 

15 

15 

15 

15 
15 

IS 8,000 9.500 12.000 

10.000 

12.000 62,840 

36,576 

15 
15 

15 

15 
15 

15 
15 
15 
15 
15 

15 
IS 

15 

13— Stores 

35,000 

10,000 
15,000 

3,400 
34,640 
67,632 
87,980 120,620 

131.552 

15.264 34.048 
126,000 

56.936 

12 
12 

12 

12 
12 
12 
12 
12 
12 
12 

12 

12 
12 
12 

12 

12 
12 
12 
12 
12 
12 
12 
10 
7 
9 

10 
12 
12 
4 

12 
12 
12 
12 

12 
12 
12 
12 
12 
12 
12 

12 
12 
12 
12 
12 
12 
12 

12 
12 
12 

12 

12 

12 

14 — Telephone  plant 
15  69.900 

73 

65 

65 

66 
56 

43 

37 

36 
44 
59 

74 

54 
43 
83 
56 
62 

120 

62 
52 
84 
76 

99 

46 

148 

59 

56 
113 
97 

137 
94 
74 

56 

63 

27 
119 
95 
71 

27 
16 

23 

3S 
12 
SO 
30 
37 
39 
43 
74 

6.1 

24 
19 

28 
34 

20 
12 
25 

28 

42 
24 
54 
32 
29 

33 

41 

154 

66 
47 
57 
29 
40 

66 

45 

S8 
41 
73 
76 

76 

18 

41 
32 
32 

112 
56 
52 
68 

102 
57 
71 
47 
51 

73 
15 — Office  buildings 

53.0 
7.97 

15                  1,800 12 15 
21.6 

20.3 
15                  1,300 12 94 34.3 17.1 
IS                  4,250 12 

SO 

38.1 13.4 15                   3,500 12 35 
64.2 21.1 15                  S.OOO 12 

33 

129.0 
90.6 

15                21,000 12 70 
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Highest  kw. Demand Demand 
Installed demand 

period 
Kw-hr. Months percentage  of kw. for  year in  minutes 
per  year operated installed  kw. 

85.0 20.8 
15 

7,000 

12 

24 

124.6 45.5 

15 

15,000 
12 36 

63.0 21.0 

15 

42,270 12 

33  , 
83.3 29.3 

15 

86,424 
12 35 

54.7 51.0 15 41,206 12 

93 16 — Quarries 
93.3 38.7 

15 

6,000 
12 41 

220,0 177.0 30 181,440 12 

80 

138.0 84.0 30 196,480 12 61 
382.0 237.0 15 779,840 12 62 

17 — Oil  refineries 
116.5 110.0 30 41,360 11 94 

53.7 45.0 30 45,560 

12 84 

261.0 128.0 30 
60,160 

11 

49 

1,724.0 740.0 30 2,516,000 12 43 

1 8 — Miscellaneous 
54.4 5.96 

15 

400 12 

11 

201.0 9.7 
15 

1,500 
12 

4.8 

50.0 23.8 15 
6,000 

12 48 
97.7 23.9 IS 

3.000 
12 25 

339.0 206.0 

15 

40,000 12 61 

76.4 51.7 15 20,000 12 

68 

158.0 89.4 15 15,000 12 

57 

205.0 111.8 15 18,500 12 54 
21.6 15.7 15 

2,500 

12 

73 
38.8 10.6 15 

3,000 

12 27 
78.0 54.3 IS 

5,200 
12 

70 

59.6 20.8 15 
2,500 

12 35 

82.0 26.1 15 
1,000 

12 32 
123.2 16.4 15 

1,700 
12 13 

35.1 
1.57 IS 150 12 

4.5 

6.71 15.7 15 
1,700 

12 

224 38.1 9.46 15 

3,000 

12 25 
225.0 61.8 15 12,000 12 27 
455.0 106.0 15 385,280 12 23 
235.0 60.0 15 219,600 12 25 
370.0 250.0 15 489,360 12 67 
373.0 326.0 15 526,080 12 

87 

116.0 76.0 
15 

59,600 

12 

66 
160.0 93.0 

15 

703,520 

12 

58 

1,320.0 
710.0 15 2,582,400 12 54 

117.6 66.0 
30 

60,480 5 

56 

52.2 56.0 30 107,640 

12 

104 
63.4 54.0 30 29,460 

12 

85 
28.4 30.0 

30 

5,550 

12 

103 
89.6 110.0 

30 

115,720 

12 

123 
164.0 112.0 30 198,960 

12 

68 
102.3 76.0 

33 

34,520 8 74 
70.1 30.0 

30 

25,160 

12 43 

48.1 37.0 
15 

39,920 

12 

77 
23.9 17.3 15 14,200 12 72 
40.6 19.2 IS 82,128 

12 

47 
37.7 25.55 

15 

83,984 

12 

68 
26.1 42.8 

15 

12,240 

12 

161 
15.3 10.5 IS 

5,012 
12 69 

74.6 51.9 15 
21,249 

12 

70 
24.4 11.2 

15 

2,160 

12 46 

34.3 16.5 

IS 

9,210 
12 .      45 

436.0 192.0 IS 488,880 

12 

44 
205.0 34.9 

15 

5,000 
12 17 

31.9 22.1 
15 

9,160 
9 69 

77.6 38.3 IS 31,856 

12 

49 
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Effect  of  Wave  Shape  on  Time-Current 
Characteristics  of  Time  Relays 

Report  of  Committee  on  Maintenance  of  Relays, 
Meter  Bureau* 

THE  purpose  of  these  tests  is  to  determine  the  effect 
of  different  types  of  loading  devices  on  the  time- 
current  characteristics  of  induction  relays  and,  if 

possible,  adopt  a  standard  method  of  loading  compar- 
able to  service  conditions. 

Three  types  of  induction  relays  were  tested  under  as 
near  the  same  conditions  as  possible.  Each  relay  was 
tested  on  two  current  taps  and  points  taken  from  200 
per  cent  to  1,000  per  cent  of  these  settings.  Three 
checks  were  taken  at  each  point  and  the  average  used. 

Four  different  methods  of  loading  were  employed,  as 
follows : 

(1)  General  Electric"  meter  loading  rheostats  prac- tically non-inductive. 

(2)  States  company's  phantom  load,  consisting  of  a 
low-voltage,  constant-potential  transformer  loaded  by 
resistance  on  the  secondary  (low-voltage)  side,  known 
as  phantom  load  "A." 

(3)  A  low- voltage,  constant-potential  transformer 
controlled  on  the  primary  side  by  adjustable  resist- 

ance, known  as  phantom  load  "B." 
(4)  A  General  Electric  Type  M.I.R.S.  induction  reg- 

ulator,  ratio   primary   110/220,  secondary   11/22   volts. 

-'  J.  C.  Alberts,  Los  Angeles  Bureau  of  Power  and  Light,  chair- man :  A.  R.  Arnold,  Southern  California  Edison  Company ;  J.  C. 
Abbott,  Southern  California  Edison  Company ;  L.  S.  Conrad,  South- 

ern California  Edison  Company  ;  E.  A.  Eussell,  Southern  California 
Edison    Company. 

METHOD  or  LOADIN&  FOR  RELAY  TEST 

COMNECTIOIiS  FOR  RESISTANCE  LOADING 

110  VOLT  SOURCE 

^ 

..       CYC  L£  COUNTER 

-I    \A/^iA/i 

RHEOSTAT 

Fig.  1 

Diagrams  of  connections  are  shown  in  Figs.  1,  2,  3,  4. 
A  Westinghouse  cycle  counter  was  used  to  determine 
time. 

Relays  used  were: 
Westinghouse  type  CO  standard,  4-12  amperes,  56 

cycles. Westinghouse  type  CO  (low-energy),  4-12  amperes, 
50  cycles. 

General  Electric  type  IA-101,  4-10  amperes,  58 

cycles. The  results  of  these  tests  showing  the  time-current 
characteristics  of  induction  relays  as  shown  by  different 
test  methods  are  shown  in  Tables  I  to  VI,  inclusive, 
and  in  Figs.  5  to  9,  inclusive. 

Table  No.  VII  is  a  summary  tabulation  shovsdng  aver- 
age, maximum  and  minimum  differences  for  all  relays 

and  all  methods  of  loading. 
Tables  I  and  II  give,  in  addition  to  the  four  methods 

METHOD  OF  LOADING  FOR  RELAY  TEST 

CONNECTIONS  FOR  STATE  PHANTOM  LOAD  BOXES 

UOVOLT  SOURCE 

Fig.  2 
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TABLE  I 

Relay:  W.  E.  &  Mfg.  Co.  type,  CO  standard,  Serial  No.  452371,  4/12  amp.,  definite  minimum  time  4  sec,  Style  No.  500052. 
Ammeter:  W.  E.  &  Mfg.  Co.  Style  169514-C,  Serial  No.  296440,  20/40  amp. 
Cycle  counter:       W.  E.  &  Mfg.  Co.  Style  No.  237124-A,  Serial  No.  395878. 
Loading  devices:   G.  E.  meter  testing  rheostats. 

Phantom  Load  "A" — States  Co.,  #1152-1153. 
Phantom  load  "B" — 110/12-volt  transformer  controlled  by  primary  resistance. 
G.  E.  type  M.  I.  R.  S.,  induction  regulator  #3955853,  110/11  volts. 

Relay  data Resistance  Loading  Phantom  load  "A" 
Phantom  load  "B' 

Induction  regulator Inverted    current Time Fig.  1 Fig.  2 Fig.  3 
Fig.  4 

Transformer* 
Time from Oscillogram Oscillogram Oscillogram Oscillogram Oscillogram 

Amp. Percent index 

curve — 
#138 #141 #144 #158 

#149 

tap 
load setting in   cycles 

Time  in  cycles Time  in  cycles Time  in  cycles Time  in  cycles Time  in  cycle? 

200 
5 129 

130 

130 138 133 130 

300 
S 95 100 105 110 

104 102 
400 

3 

86 

88 
95 

100 

94 

89 

560 
5 84 

85 

92 95 88 

82 

600 S 80 80 87 95 85 77 
700 5 77 

78 

87 

95 

83 

75 
800 5 76 76 86 83 

75 

900 5 

74 

75 85 83 

73     ̂ ^ 

1,000 5 74 75 85 

82 

-■ 

*Westinghouse  10/5-amp.  current  transformer  used  inverted  as  phantom  load  with  resistance  control. in  primary  connected  as  in  Fig.  3. 

TABLE  II 

Relay: 
Ammeters: 

Cycle  counter: 
Loading  devices: 

W.  E.  &  Mfg.  Co.  type  CO  standard.  Serial  No.  452371,  4/12  amp.,  definite  minimum  time  4  sec.  Style  No.  500052. 
W.  E.  &  Mfg.  Co.,    Style  No.  169514-C,  Serial  No.  296440,  20/40  amp. 

Style  No.  169517-C,  Serial  No.  274231,  60/120  amp. 
W.  E.  &  Mfg.  Co.  Style  No.  237124,  Serial  No.  395878 
G.  E.  meter  testing  rheostats. 
Phantom  load  "A" — States  Co.,  #1152-1153. 
Phantom  load  "B" — 110/12-volt  transformer  controlled  by  primary  resistance. 
G.  E.  type  M.  I.  R.  S.  induction  regulator,  110/220  to  11/22  volts,  sec.  amp.  50. 

Relay  data Resistance  Loading 

Phantom  load  "A" Phantom  load  "B'* 

Induction  regulator Inverted    current 
Time Fig.  1 Fig.  2 Fig.  3 Fig.  4 

Transformer 
Time from 

Oscillogram* Oscillogram* 

Oscillogram Oscillogram Oscillogram  t 

Amp. Percent index 

curve — #17 
#159 

tap 
load 

setting 
in   cycles 

Time  in  cycles Time  in  cycles Time  in  cycles Time  in  cycles Time  in  cycles 

10 
200 5 129 140 140 

150 

143 130 
10 300 

5 95 

107 

110 120 111 100 
10 400 5 

86 

95 103 110 100 90 
10 500 

3 84 93 

100 

110 

94 

84 10 
600 5 80 

90 

98 110 

82 

10 700 
5 77 90 98 108 10 

800 o 76 88 98 105 
10 900 5 74 88 

97 

102 
10 1,000 5 74 

88 

98 110 

*No  oscillograms  taken  on  resistance  and  phantom  load  "A"  because  they  were  very  nearly  the  same  as  on  the  4-amp.  tap  of  same  relay. 
tWestinghouse  10/5-amp.  current  transformers  used  inverted  as  phantom  load  with  resistance  control  in  primary,  connected  as  in  Fig.  3. 

TABLE  III 

I 

Relav:  W.  E.  &  Mfg.  Co.,  type  CO,  low  energy.  Serial  No.  S81220,  4/12  amp.,  definite  minimum  time  2  sec,  style  No.  328860-A. 
Ammeter:  W.  E.  &  Mfg.  Co.,  Style  No.  169514-C,  Serial  No.  296444,  20/40  amp. 
Cycle  counter:       W.  E.  &  Mfg.  Co.,  Style  No.  237124-A,  Serial  No.  395878. 
Loading  devices:    G.  E.  meter  testing  rheostats. 

Phantom  load  "A" — States  Co.,  #1152-1153. 
Phantom  load  "B" — 110/12-volt  transformer  controlled  by  primary  resistance. 
G.  E.  type  M.  I.  R.  S.  induction  regulator,  110/220  to  11/22  volts,  sec.  amp.  SO. 

Relay  data Resistance  loading 

Phantom  load  "A" 
Phantom  load  "B" 

Induction  regulator Time 

index 
Time 
from 

Fig.  1 
Oscillogram Fig.  2 Oscillogram 

Fig.  3 

Oscillogram 
Fig.  4 Oscillogram Amp. Percent tap 

load setting 

curve — 
in   cycles #139 #142 #145 #157 

Time  in  cycles Time  in  cycles Time  in  cycles Time  in  cycles 

4 200 10 825 900 902 

915 

890 

4 300 10 425 425 412 425 

418 

4 400 10 285 280 275 280 

274 

4 
500 

10 210 220 

219 

225 

218 

4 600 10 190 196 188 195 

190 

4 700 10 160 

170 

170 175 171 
4 

800 
10 

150 
155 158 

160 159 

4 
900 

10 
142 

145 145 150 

150 

4 1,000 10 137 139 140 

145 

141 
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TABLE  n' Relay: 
Ammeter; 
Cycle  counter: 
Loading  devices: 

W.  E.  &  Mfg.  Co.  type  CO,  low  energy.  Style  No.  ,'i28860-A,  4/12  amp..  50  cycles,  definite  minimum  time,  2  sec.  Serial  No.  581220. 
W.  E.  &  Mfg.  Co.,  Style  No.  169517-C,  Serial  No.  274231,  60/120  amp. 
W.  E.  &  Mfg.  Co.,  Style  No.  237124-A,  Serial  No.  395878. 
G.  E.  meter  testing  rheostats. 
Phantom  load  "A" — States  Co.,  #1152-1153. 
Phantom  load  "B" — 110/12-volt  transformer  controlled  by  primary  resistance. 
G.  E.  type  M.  I.  R.  S.  induction  regulator,  110/220  to  11/22  volts,  sec.  amp.  50. 

Relay  data Resistance  loading 

Phantom  load  "A" Phantom  load  "B" 

Induction  regulator 
Time 
index Fig.  1 

Oscillogram* 

Fig.  2 Fig.  3 Fig.  4 Amp.                Percent from 
Oscillogram* Oscillogram* 

Oscillogram 
tap                     load setting 

curve — 
in    cycles #156 

Time  in  cycles Time  in  cycles Time  in  cycles Time  in  cycles 

10     ■                   200 
10 825 

867 851 
860 

827 

10                        300 10 425 406 395 415 

397 

10                        400 10 
285 

270 265 273 262 
10                        500 10 210 

220 210 

218 210 
10                        600 

10 

190 

185 

182 185 
10                        700 10 160 168 162 170 
10                        800 10 ISO 155 

150 

155 
10                        900 

10 

142 
145 140 145 

10                     1,000 10 
137 

136 

135 137 

relay. *No  oscillograms  taken  on  resistance,  or  phantom  loads  "A"  and  "B"  because  there  was  the  same  general  wave  shape  as  on  4-amp.  tap  of  this 

TABLE  V 

Relay:  G.  E.  type  IA-101,  St.vle  No.  174680763,  4/10  amp.,  50  cycles,  definite  minimum  time  3  sec.  Serial  No.  253591. 
Ammeter:  W.  E.  &  Mfg.  Co.  Style  No.  169514-C,  Serial  No.  296444,  20/40  amp. 
Cycle  counter:       W.  E.  &  Mfg.  Co.  Style  No.  237124-A,  Serial  No.  395878 
Loading  devices:    G.  E.  meter  testing  rheostats. 

Phantom  load  "A"— States  Co.  #1152-1153. 
Phantom  load  "B" — 110/12-volt  transformer  controlled  by  primary  resistance.  ' G.  E.  type  M.  L  R.  S.,  induction  regulator,  110/220  to  11/22  volts,  sec.  amp.  50, 

Relay  data Resistance  loading 

Phantom  load  "A" Phantom  load  "B" 

Induction  regulator 
Time Time 

Fig.  1 Fig.  2 Fig.  3 
Fig.  4 Amp. Percent index from Oscillogram Oscillogram Oscillogram 

Oscillogram 
tap 

load setting 

curve — 
in    cycles 

#140 #143 
#146 #161 

Time  in  cycles Time  in  cycles Time  in  cycles Time  in  cycles 

4 200 10 450 

480 

460 

480 

476 

4 300 10 295 300 310 320 330 
4 400 10 

250 250 

250 

262 

267 
4 500 

10 

205 210 220 235 233 
4 600 10 194 191 198 

210 211 

4 700 10 183 

175 185 

196 194 
4 800 

10 

172 
165 175 185 

183 

4 900 10 161 162 

167 

176 171 
4 1,000 

10 

150 150 

160 

171 163 

TABLE  VI 

Relay:  G.  E.  type  IA-101,  Style  No.  174680763,  4/10  amp.,  50  cvcle.,  definite  minimum  time  3  sec.  Serial  No.  253591 
Ammeters:  W.  E.  &  Mfg.  Co.     Style  No.  169514-C,  Serial  No.  296444,  20/40  amp. 

Style  No.  169S17-C,  Serial  No.  274231,  60/120  amp. 
Cycle  counter:       W.  E.  &  Mfg.  Co.  Style  No.  237124-A,  Serial  No.  395878. 
Loading  devices:    G.  E.  meter  testing  rheostats. 

Phantom  load  "A" — States  Co.,  #1152-1153. 
Phantom  load  "B" — 110/12-volt  transformer  controlled  bv  primary  resistance. 
G.  E.  type.  M.  I.  R.  S.,  induction  regulator,  110/220  to  li/22  volts,  sec.  amp.  50.   . 

Relay  data Time 
Time 

Resistance  loading 
Fig.  1 Phantom  load  "A" 

Phantom  load  "B" 

Induction  regulator 

Amp. Percent index from 
Oscillogram* Oscillogram* Oscillogram* 

Oscillogram tap 
load setting 

curve — 
in   cycles 

#160 

Time  in  cycles Time  in  cycles Time  in  cycles Time  in  cycles 

10 200 

10 
450 

455 

467 

490 455 
10 300 10 

295 
311 325 313 312 

10 400 10 250 257 255 260 253 
10 

500 
10 205 220 226 220 220 

10 600 10 194 204 205 205 
10 700 10 183 

190 

192 192 
10 

son 
10 172 177 180 182 

10 900 10 161 170 172 

173 

10 1,000 10 150 

163 15S 

*No  oscillograms  taken  on  resistance  or  phantomjoads  "A"  and  "B"  as  they  are  the  same  general  shape  as  those  on  the  4-amp.  tap  of^this  relay. 
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w. E.    &    Mfg.    Co.    CO    Relay- 
Standard 

W.    E. &    Mfg.    Co.    CO    Relay — Low  energy 
General   Electric   Co.- 

Relay 

Amp. tap 
Time 
index 
setting 

Ave.   % 

error 

Max.  % 

error 

Min.   % 

error 

Ave.  % 

error 

Max.  % 

error 

Min.  % 

error 

Ave.  % 

error 

Max.  % 

error 

Min.  % 

error 

t 

Resistance  Loading* 
/   4                     5-10-10 
110                     5-10-10 

-   1.5 
-  5.3 

0 

-3.2 -  9.1 

0 

-13.9 
-18.8 -  8.5 

-0.8 

+   5.2 +  0.7 
Phantom  load  "A" 

/   4                     5-10-10 

-10.6 
-14.8 -  0.8 

-2.4 
-  9.3 

+  1.0 

110                     5-10-10 

-22.8 
-32.4 -  8.5 

+  1.8 +    7.0 

0 

Pliantom  load  "B" 
/  4                    5-10-10 
UO                     5-10-10 

-15.9 -23.4 -   7.0 

-5.1 -10.9 

0 
-33.7 

-48.5 -16.3 

-1.2 
-  6.2 

0 
Induction  regulator 

/   4                     5-10-10 
Uo                     5-10-10 

-  6.1 
-12.2 

-1-    1.9 

-3.1 
-  7.9 

0 
-  9.0 

-11.9 -  4.7 

+4.9 
+   8.1 

0 
Inverted  10/5  amp.  current  transformer 

f   4                     5 
\10                     S +    1.9 +   3.7 

-  0.7 

+   0.9 +   5.6 

-  0.8 

-0.2 
-4.7 

-3.3 -5.9 

-8.9 -5.5 

-8.4 

-4.4 

6.6 

8.6 

-  7.3 
-10.2 

-14.6 -  8.9 
-13.5 

-  7.3 

0 

-1.1 

0 

-2.0 

-6.6 -4.0 

-5.8 -1.1 

*ErTors  shown  on  resistance  loading  are  not  due  to  method  of  testing  but  rather  to  the  relay  adjustment. 

METHOD  OF  LOADING  FOR  RELAY  TEST 

CONNECTIONS  FOR  PHANTOM  LOAD 

110  VOLT  SOURCE 

RESISTANCE 

LOW  V0LTA6E 
TRANS. 

CYCLE COUNTER 

Fig.  3 

METHOD  OFLOADINQ  FOR  RELAY  TEST 

CONNECTIONS  FOR  S.E.  INDUCTIOH  RE6ULAT0R 

no  VOLT  SOURCE 

A 
INDUCTION  REQ. 
TYPE  MIRS 

CY.CLE  COUNTER 

of  loading  explained  above,  the  results  obtained  by 
using  an  inverted  current  transformer  of  ratio  10  to  5. 

This  method  was  tried  only  on  the  standard  CO  relay 
since  it  was  found  that  this  relay  was  more  susceptible 
to  change  of  wave  shape  than  ̂ e  others. 

Oscillograms  of  current  through  and  voltage  across 
the  relay  were  taken  to  show  the  effects  of  the  different 
loading  devices  on  wave  shape. 

It  is  seen  by  examination  of  these  tables  that  in 
nearly  every  case  resistance  loading  gives  the  shorter 
time  interval,  the  error  varying  from  0  to  30  per  cent 
depending  on  the  type  of  loading,  percentage  load  and 
type  of  relay,  the  greatest  difference  being  on  the 
standard  type  CO  relay  between  resistance  loading  and /« 
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■X  '  ■4-0  Amp. 
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/Vo.  /■*/ 
Phantom  Load 

/Vo.  MA 
Phantom  Load 

X'^OAmp. £-.  14  Volts 

No.  isa 
Induction  Regulator 

No.  /^9 
inverted  Current  Transformer 

Fig.  4 

Fig.  5 

phantom  load  "B"  at  1,000  per  cent  in  which  case  it 
amounts  to  30  per  cent.  The  difference  in  time  at  200 
per  cent  load  between  the  above  methods  of  loading  was 

only  8  per  cent.  Phantom  load  "A"  gave  results  about 
half-way  between  these  extremes.  Results  obtained 
by  using  the  inductive  regulator  were  closer  to  the 
results  as  obtained  by  resistance  than  those  obtained 
by  use  of  either  phantom  loads.  The  least  affected  relay 
was  the  type  CO,  low-energy  relay,  which  shows  very 
little  difference  in  time-current  characteristics  between 
resistance  load  and  that  obtained  from  phantom  load 
"A,"  but  shows  a  maximum  difference  of  about  5  per 
cent  between  the  resistance  load  and  the  phantom 

load  "B." 
The   General  Electric  type  IA-101  relay  is   affected 

slightly  more  than  the  low-energy  type  CO,  so  far  as 
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Fig.  6 
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differences  in  time  caused  by  different  methods  of  load- 
ing for  purposes  of  calibration  are  concerned.  The 

large  discrepancy  between  the  curve  as  supplied  by  the 
manufacturer  and  that  obtained  on  resistance  load  in 
this  relay  was  caused  by  a  change  of  position  of  the 
relay  contacts  by  ourselves,  and  it  should  not  be  as- 

sumed that  this  relay  left  the  factory  in  that  condition. 
The  oscillograms  all  show  that  with  resistance  load- 

ing the  current  in  the  relay  is  a  sine  curve,  as  would 
be  expected.  The  voltage  across  the  relay  is  distorted 
by  the  saturation  of  the  iron  parts  of  the  relay.  This 
saturation  is  necessary  in  order  to  make  the  relay  come 
to  a  iinal  definite  time. 
When  loading  a  relay  by  resistance  connected  across 

110  volts  or  higher,  the  drop  in  voltage  across  the  relay 
is  small  compared  to  the  total  so  that  the  distortion  of 
supply  voltage  due  to  the  relay  coils  is  small,  and  as  a 

result,  the  current  through  the  relay  and  resistance 
combined  is  very  nearly  sinusoidal.  When,  however, 
the  drop  across  the  relay  is  a  large  percentage  of  the 
total  impressed  voltage,  as  it  is  when  using  a  low  volt- 

age transformer,  the  E.M.F.  of  the  circuit  is  no  longer 
a  sine  wave,  but  is  distorted  by  the  saturated  iron  of 
the  relay  magnetic  circuit  which  in  turn  causes  a  dis- 

torted current  wave. 
Since  magnetic  flux  is  directly  dependent  on  the 

current  the  flux  is  correspondingly  distorted,  causing  a 
decrease  of  torque  on  the  disc. 
An  ammeter  connected  in  series  with  the  relay  reads 

effective  amperes,  or  square  root  of  the  mean  square 
of  the  wave.  The  square  root  of  the  mean  squares  for 
the  peaked  wave  may  be  equal  to  the  square  root  of  the 
mean  square  of  the  sine  wave,  and  thus  read  the  same 
on  the  ammeter,  but  their  reactions  on  the  current  in- 
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duced  in  the  rotating  disc  (torque)  may  be  quite 
different. 

This  current  distortion  is  increased  by  using  resist- 
ance control  in  the  primary  of  the  loading  transformer, 

since  in  this  case  the  exciting  current  of  the  trans- 
former is  influenced  by  the  resistance  and  the  secondary 

voltage  can  not  be  sinusoidal.  This  further  distorts  the 
current  in  the  relay,  as  is  shown  by  the  oscillograms  as 
taken  on  the  relays  when  loaded  by  phantom  load  "B." 

From  these  tests  we  believe  it  is  conclusively  shown 
that  apparatus  used  for  relay  calibration  should  be  of 
such  a  nature  as  to  give  a  sine  wave  current  in  the 
relay  when  it  is  connected  in  the  circuit  for  calibration, 
in  order  that  consistent  calibration  may  be  obtained. 

As  to  the  shape  of  the  current  wave  passing  through 
the  relay  at  the  time  of  tripping  in  service,  that  is 
problematic  and  a  question  open  for  discussion. 

In  making  the  above  tests  it  was  found  that  the  re- 
lays became  very  hot  during  the  course  of  the  test. 

It  therefore  was  thought  that  the  effect  of  temperature 
should  be  investigated.  Numerous  tests  were  made  on 
several  relays  at  extreme  temperatures.  It  was  found 
that  a  hot  relay  was  slower  than  a  cold  one,  the  error 
being  rather  large. 

The  above  results  thus  may  have  some  temperature 
errors,  as  no  effort  was  made  to  correct  them.  As  all 
the  tests  on  any  one  relay  were  made  on  different  days 
and  in  the  same  manner  regarding  starting  at  200  per 
cent  load  and  increasing  the  load  to  1,000  per  cent,  the 
results  should  be  comparable  as  the  temperature  at  any 
particular  load  on  any  particular  relay  would  be  about 
the  same. 

Safety  Rules 
Report  of  Safety  Rules  Bureau,  Technical 

Section* 
THERE  were  three  meetings  held  during  the  year, 

the  first  at  Los  Angeles,  Sept.  19,  1924,  the  second 
at  San  Francisco,  Jan.  9,  1925,  and  the  final  meeting 

March  27,  1925,  at  Fresno. 
At  the  first  meeting  it  was  decided  to  put  forth  every 

effort  possible  to  assist  those  in  charge  of  the  printing 
and  revision  of  the  State  Safety  Code.  By  appointing 
Mr.  Kimball  as  a  member  of  our  bureau,  we  were  en- 

abled to  keep  in  close  touch  with  the  work  being  done, 
and  are  pleased  to  state  that  the  Electrical  Safety 
Orders  are  now  being  published  in  tentative  form  and 
will  be  distributed  as  soon  as  possible  after  the  public 
hearings,  held  May  12  and  19. 

The  subject  of  test  facilities  and  industrial  switches 
was  given  considerable  time  and  thought,  a  report  being 
submitted  by  R.  H.  Gates.  It  was  agreed  that  the  in- 

stallation of  test  devices  on  light  and  power  installa- 
tions, to  permit  testing  service  meters  and  motors  on 

consumers'  premises  without  undue  hazard  to  the  tester 
was  made  necessary  with  the  adoption  of  the  state 
Safety  Code,  as  all  electrical  wiring  and  control  ap- 

paratus is  required  to  be  totally  enclosed  in  metal  con- 
duits, cabinets,  or  race  ways,  all  of  which  are  required 

to  be  permanently  grounded. 
The  manufacturers  cooperated  with  the  bureau  in 

every  way  possible  and  submitted  a  large  number  of 
various  types  of  switches  and  test  facilities  for  the 
approval  of  the  members,  and  by  attending  the  meeting, 
the  manufacturers'  representatives  were  enabled  to  be- come familiar  with  the  desires  of  those  interested  in  this 
subject. 

Before  the  first  meetine  of  the  bureau  it  was  sug- 
gested by  some  of  the  members  of  the  commercial  sec- 

tion of  the  P'.C.E.A.  that  the  subject  of  electric  range 
and  heater  installations  be  taken  up  with  the  idea  of 
arriving  at  some  suggestion  as  to  changes  to  be  made 
in  the  National  Electric  Code  whereby  the  expense  of 
electric  range  and  heater  installations  could  be  reduced 
without  materially  reducing  the  safety  features.    J.  M. 

Buswell  carried  on  an  investigation  and  submitted  a 
final  report  at  the  Fresno  meeting.  While  space  will  not 
permit  of  publishing  the  report,  a  number  of  sugges- 

tions were  made  which  is  of  interest  to  all  concerned. 
Parts  of  the  code  involved  seem  to  be  as  follows: 
Article  16,  Section  1602-C  and  1602-D.  Article  8,  Sec- 

tion 811.  There  may  be  other  sections  where  changes 
should  be  made  but  these  are  the  principal  ones. 

The  report  gives  full  details  as  to  recommendations 
and  it  is  suggested  that  it  be  presented  for  approval 
by  the  Technical  Section  and  forwarded  as  follows: 
A — To  the  Commercial  Section,  P.C.E.A.,  as  a  response 
to  that  section's  request  for  a  report  on  the  subject. 
B — By  the  Technical  Section  Executive  Committee  to 
the  National  Electric  Light  Association,  Industrial  Ac- 

cident Commission  of  California,  the  California  Associa- 
tion of  Electrical  Inspectors  and  the  commercial  man- 

agers of  member  companies  of  the  association.  This 
should  be  done  in  an  effort  to  bring  about  the  suggested 
modifications. 

In  a  report  submitted  by  E.  J.  Crawford,  a  member  of 
this  bureau,  at  a  meeting  held  in  San  Francisco  by  the 
Association  of  Electrical  Inspectors,  it  was  stated  that 
Mr.  Mitchell  gave  an  outline  of  a  number  of  changes 
which  will  appear  in  the  1925  Code.  However,  it  was 
not  stated  what  the  changes  were  or  that  they  have 
any  connection  with  the  above  subject. 

Because  the  National  Electrical  Code  is  in  process  of 
revision  and  the  Electrical  Safety  Orders  practically 
ready  for  public  hearing,  the  subject  of  grounding  cir- 

cuits on  consumers'  installations  was  considered  and 
the  report  was  submitted  by  N.  B.  Hinson.  Some  very 
interesting  results  were  obtained  by  tests  made  with 
the  use  of  conduit  for  grounding  purposes.  This  is 
being  carried  out  by  the  Southern  California  Edison Company. 

From  the  study  of  results  obtained  it  is  seen  that  the 
conduit  is  a  better  ground  conductor  than  the  copper 
wire  and  that  the  worst  condition  is  the  one  required  by 
the  Code  and  ordinarily  used,  that  is  No.  8  insulated 
mre  in  %-in.  conduit  with  the  wire  carrying  all  the 
current. 

It  was  also  noted  that  in  case  of  very  heavy  ground 
current  the  value  at  which  the  conduit  would  be  de- 

stroyed by  heating  due  to  the  current  is  several  times 
that  required  to  fuse  copper.  Approximately  475  amp. 
will  fuse  the  No.  8  copper,  while  1,500  amp.  applied  for 
fifteen  minutes  raised  %-in.  conduit  to  red  heat  but 
did  not  damage  it. 

At  the  suggestion  of  the  bureau  there  was  appointed 
from  each  power  company  in  California  a  representa- 

tive as  a  member  of  the  California  Association  of  Elec- 
trical Inspectors,  thus  giving  the  association  the  sup- 

port of  the  utilities  and  at  the  same  time  keeping  in 
touch  with  changes  of  rules,  etc.,  which  may  be  pro- 

posed from  time  to  time. 
The  following  subjects  were  proposed  for  the  work 

of  the  Safety  Rules  Bureau  for  the  ensuing  year:  A — 
Safety  orders  application  of,  (keeping  in  mind  that 
of  providing  test  facilities).  B — National  Electric  Code 
— to  secure  copies  of  tentative  changes  and  outline  sug- 

gested changes,  tying  in  with  the  state  Association  of 
Inspectors  through  the  representatives  of  this  bureau 
who  are  members  of  that  association.  C — Grounding 
problems  and  requirements  on  consumers'  installations. 
D — Safety  switches,  tying  in  with  the  meter  commit- 

tee of  this  section. 

*  W.  H.  Talbott,  San  Diego  Consolidated  Gas  &  Electric  Company, 
chairman ;  J.  E.  Brown,  Westinghouse  Electric  &  Manufacturing 
Company ;  J.  M.  Buswell,  San  Joaquin  Light  &  Power  Corporation  : 

R.  H.  Gates,  Southern  California  Edison  Company ;  E.  N.  D'Oyly, 
Western  States  Gas  &  Electric  Company ;  W.  R.  Frampton,  South- 

ern California  Edison  Company  ;  N.  B.  Hinson.  Southern  California 
Edison  Company ;  J.  A.  Koontz,  Jr.,  Great  Western  Power  Com- 

pany :  S.  J.  Lisberger,  Pacific  Gas  and  Electric  Company ;  H.  H. 
Miller,  Southern  Sierras  Power  Company ;  E.  R.  Northmore,  Los 
Angeles  Gas  &  Electric  Corporation ;  S.  P.  Russell,  H.  B.  Squires 
Company;  D.  D.  Smalley,  Midland  Counties  Public  Service  Cor- 
poration. 

Duct  Line  Temperature  Measurement 

By  RAYMOND  LEWELLING* 
THE  measurement  of  temperatures  in  underground 

conduits  is  being  given  considerable  attention  this 
year.  The  study  of  temperature  conditions  is 

necessary  for  determining  the  best  economy  of  under- 
ground cable  distribution  practice. 

A  system  of  temperature  measurement  is  being  in- 
stalled in  a  high-voltage  conduit  line  by  the  Los  An- 

geles Bureau  of  Power  and  Light,  of  which  the  follow- 
ing is  a  brief  description: 

By  the  use  of  a  temperature  bridge  for  measuring  the 
resistance  change  in  a  unit  length  of  No.  20  B&S  gage 
copper  wire  accurately  calibrated  for  temperature 
change,  it  is  possible  to  study  temperatures  at  remote 

*  Report   of   Underground    Systems   Bureau,    Technical    Section. 
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points  in  an  underground  conduit  with  a  very  high  de- 
gree of  accuracy.  The  distance  from  the  instrument  at 

which  the  temperature  unit  may  be  placed  depends  upon 
the  uniformity  in  resistance  of  the  two  wires  connecting 

tlmperatu/^e:  aRioGt: 

*I4-  DUPLCX  LC.C 
us/fiG  sh£:ath  as  u 

■3,  •  06Z9  — 
Si.  .1248-^ 
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A  measurement  taken  on  all  of  the  temperature  units 
gives  the  temperature  gradient  in  degrees  centigrade 
from  the  cable  sheath  to  a  point  one  foot  in  the  earth 
outside  of  the  conduit  section. 

Fig.  1 Fig.  4 

the  same.  Using  No.  14  B&S  gage  wire  will  allow  of  a 
distance  of  50  ft.  with  an  accuracy  of  within  1  deg.  C. 

For  the  study  of  temperatures  in  new  conduit  con- 
struction the  temperature  unit  and  wires  are  placed  in 

the  concrete  of  the  conduit  and  become  a  part  thereof 
(see  Fig.  1)  the  ends  of  the  wires  being  taken  into  a 
nearby  manliole.  The  calibrated  copper  unit  being  very 
small,  it  is  possible  to  place  it  under  the  lead  covering 

Fig.  2 

of  a  No.  14  duplex  cable  (see  Fig.  2),  the  lead  covering 
serving  as  the  battery  lead  or  third  wire  for  the  bridge 
balance.  This  makes  a  very  small  unit  which  may  be 
conveniently  placed  at  any  point  in  the  conduit  sec- 

tion and  by  the  installation  of  several  units  in  the  cross 
section  of  the  conduit  (see  Fig.  1),  very  good  compari- 

sons can  be  made  for  determining  the  heat  flow. 
The  insertion  of  the  unit  in  ducts  of  old  conduits 

by  using  a  flexible  3-conductor  cord  in  place  of  the 
cable,  will  also  prove  valuable,  though  owing  to  the 
uncertainty  of  the  contact  so  established,  the  tempera- 

tures read  will  not  be  so  reliable. 
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Fig.  3 

When  installing  important  heavy  duty  cables  a  tem- 
perature unit  is  wiped  onto  the  lead  sheath  of  the 

cable  and  installed  with  it,  being  pulled  into  the  duct 
under  lead  seal  as  part  of  the  power  cable. 

Fig.  3  shows  a  diagram  of  the  temperature  bridge 
and  the  resistance  values  used.  With  slide  wire  Sz  at 
double  the  radius  of  Si  it  is  possible  to  balance  the 
bridge  by  turning  but  one  dial  which  holds  both  sliders, 
and  the  pointer  shows  the  temperature  directly  in  de- 

grees centigrade  for  each  position  (see  Fig.  4). 
Temperature  measurements  will  he  made  at  intervals 

of  heavy  load  and  during  hot  weather.  Conduit  tem- 
peratures and  radiation  characteristics  can  be  determ- 

ined and  cable  temperatures  can  be  accurately  known. 
Safe  working  temperatures  for  heavy  duty  cables  can 
be  determined  and  made  use  of  in  load  dispatching. 
Conduit  design  can  be  adjusted  to  correct  for  poor  heat 
flow  within  the  conduit  and  to  ground  surface. 

There  are  several  elements  entering  into  the  solu- 
tion of  the  duct  Line  temperature  problem,  such  as  the 

type  and  spacing  of  the  ducts,  the  dimensions  of  the 
envelope  and  its  makeup  and  the  moisture  content  of 
the  soil  and  its  heat  carrying  capacity.  Tests  of  mois- 

ture content  seem  to  vary  from  about  2  per  cent  to  18 
per  cent  with  an  average  of  about  5  per  cent  for  most 
soils  in  Coast  cities. 

Several  of  the  Pacific  Coast  companies  are  making 
installations  of  experimental  conduit  lines  with  con- 

trolled loading  and  temperature  indicators  with  va- 
rious duct  sections  to  obtain  data  on  this  problem. 

Factors  Governing  Underground 
Construction 

Report  of  Underground  Systems  Bureau, 

Technical  Section''' SEVERAL  of  the  Pacific  Coast  companies  have 
standards  which  are  prepared  and  used  in  ordering 
cable.  These  specifications  cover  the  thickness  of 

lead  and  insulation,  loading,  testing,  inspection  of  the 
cable  as  manufactured,  the  furnishing  of  a  certain  per- 

centage of  the  cable  for  testing,  packing,  and  directions for  shipping. 

It  is  common  practice  for  Coast  companies  to  be 
rather  liberal  in  the  specifications  and  use  of  cable 
which  is  desirable  for  durability  and  operation. 

There  seems  to  be  no  common  specification  in  use,  yet 
for  all  practical  purposes  they  are  sufficiently  close  to 
render  manufacturing  features  satisfactory.  The  larger 
companies  purchase  cable  in  such  large  quantities  that 

-^  C.  H.  Jenkins,  Los  Angeles  Bureau  of  Power  and  Light,  chair- 
man :  H.  H.  Buell,  Pacific  Gas  and  Electric  Company ;  Vinton  Smith, 

Standard  Underground  Cable  Company  ;  M.  O.  Bolser,  Los  Angeles 
Bureau  of  Power  and  Light ;  P.  E.  Chapman,  Pacific  Gas  and  Elec- 

tric Company :  G.  H.  Hagar,  Great  Western  Power  Company :  H.  S. 
Minor,  San  Joaquin  Light  &  Power  Corporation :  R.  R.  Cowles, 
Pacific  Gas  and  Electric  Company ;  N.  B.  Hinson,  Southern  Cali- 

fornia Edison  Company ;  H.  W.  Keesling,  Pacific  Gas  and  Electric 
Company ;  K.  B.  Ayres,  San  Diego  Consolidated  Gas  &  Electric 
Company ;  R.  S.  Daniels,  The  California  Oregon  Power  Company : 
D.  J.  Kelly,  San  Diego  Consolidated  Gas  &  Electric  Company ;  Ray- 

mond Lewelling,  Los  Angeles  Bureau  of  Power  and  Light :  O.  C. 
Miller,  Los  Angeles  Gas  &  Electric  Corporation ;  Z.  T.  Pettit,  Los 
Angeles  Gas  &  Electric  Corporation  ;  R.  C.  Powell,  Pacific  Gas  and 
Electric  Company ;  A.  C.  Putnam,  The  Southern  Sierras  Power 
Company ;  J.  C.  Pyle,  Standard  Underground  Cable  Company ;  G. 
A.  Riley,  Los  Angeles  Gas  &  Electric  Corporation  ;  R.  G.  Sheppard, 
Southern  California  Edison  Company ;  E.  J.  Willits,  Los  Angeles 
Bureau  of  Power  and  Light. 
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a  common   standard  specification  is   hardly  necessary 
from  a  price  standpoint. 

It  is  the  general  opinion  that  cable  should  be  pur- 
chased in  sections  such  that  the  total  reel  weight  should 

not  exceed  seven  and  one-half  tons,  and  this  weight 
only  when  extremely  heavy  section  cable  is  to  be 
handled.  This  is  to  reduce  the  possibility  of  the  cable 
being  bruised  or  the  lead  crystalized.  Reels  should  be 
properly  lagged,  with  a  packing  between  the  cable  and 
the  lagging  as  a  cushion  to  protect  the  cable,  and  steel 
bands  placed  over  the  lagging,  especially  when  packed 
for  long  distance  shipment. 

Manhole  and  Conduit  Construction 
These  seems  to  be  no  common  standard  of  manhole 

and  vault  construction,  each  company  having  its  own 
standards.  The  increased  density  of  loads  which  neces- 

sitate more  and  larger  cables,  transformers  and  equip- 
ment tends  to  require  larger  manholes  and  vaults. 

The  general  design  is  quite  uniform  so  far  as  wall 
thickness  and  strength  are  concerned.  Both  brick  and 
concrete  are  used  and  with  the  exception  of  the  roof 
are  as  a  rule  not  reinforced.  Used  steel  rails  are  in 
common  use  for  roof  reinforcing,  due  to  their  great 
strength  and  facility  for  installing  and  the  placing  of 
manhole  castings.  It  is  felt  that  in  this  matter  we 
should  not  be  too  conservative  for  the  reason  that  a 
single  failure  of  manholes  would  be  disastrous  and  far 
reaching  in  effect  and  probably  would  cause  the  en- 

actment of  more  stringent  laws  governing  the  con- 
struction of  them  in  public  highways.  More  attention 

is  being  given  to  the  design  of  manholes  and  vaults  to 
facilitate  the  ease  and  security  of  cable  racking.  Con- 

duit line  entrances  are  properly  recessed  to  permit  of 
installing  cable  without  sharp  bending.  More  space 
is  provided  for  installation  of  junction  boxes  and  greater 
attention  is  given  to  obtain  safe  and  adequate  space  for 
men  working  therein.  Consideration  is  given  to  the 
matter  of  waterproofing  of  manholes  and  vaults.  Some 
systems  are  arranged  for  connections  to  sewer  while 
others  are  waterproofed  and  carefully  sealed  to  exclude 
water,  in  which  case  forced  ventilating  systems  are 
usually  installed  especially  in  transformer  vaults  to 
provide  air  circulation  and  low  temperature  conditions. 

To  date  fibre  has  been  in  general  use  for  conduit 
construction  on  the  Pacific  Coast.  There  is  a  tendency 
to  increase  the  diameter  of  the  duct  to  permit  of  install- 

ing larger  cable — 3% -in.  and  4-in.  ducts  being  in  nearly 
exclusive  present  day  use.  The  number  of  ducts,  form 
of  the  conduit  section,  and  the  duct  separation  are  given 
considerable  thought.  Several  Coast  companies  are  ex- 

perimenting with  concrete  duct.  Some  difficulty  is  ex- 
perienced due  to  the  roughness  of  the  inner  surface, 

yet  this  handicap  is  expected  to  be  overcome.  The  heat 
conducting  quality  of  concrete  duct  is  quite  pro- 

nounced over  that  of  fibre  or  pump  log,  which  in  itself 
is  an  important  factor. 

High-Voltage  Cables — 35  kv.  and  Higher 
This  subject  is  given  considerable  study.  The  use  of 

high-voltage  cable  is  rapidly  coming  into  extensive  use 
because  of  the  constantly  increasing  density  of  loads 
and  necessity  for  serving  them  through  territory 
where  overhead  lines  are  not  practicable  or  permissible. 

Foreign  and  American  cable  manufacturers  are  rap- 
idly improving  the  art  of  cable  making,  and  have  re- 

cently made  single  conductor  paper  insulated  lead  cable 
which  is  satisfactorily  undergoing  tests  at  135-kv.  po- 

tential between  phases.  This  cable  seems  to  differ  from 
the  earlier  cable  principally  in  that  it  is  composed  of 
graded  paper  insulation  and  impregnated  with  light  oil 
compound.  Paper  of  relative  high  dielectric  strength  is 
placed  near  the  conductor  and  with  gradually  decreasing 
strength  toward  the  outside.  The  high  dielectric 
strength  paper  offers  considerable  difficulty  for  proper 
impregnation.  A  hollow  core  cable  is  used  to  facilitate 
impregnation.  The  compound  is  applied  through  the 
core,  thereby  obtaining  the  greatest  dielectric  strength 
near  the  conductor.  Freedom  from  voids  in  the  insula- 

tion and  formation  of  occluded  spaces  is  eliminated. 
Conservators  or  chambers  for  holding  quantities  of 
compound  are  attached  to  the  joints  and  potheads  to 
insure  the  cable  remaining  constantly  full  even  though 
the  lead  sheath  undergoes  deformation. 

Quite  a  considerable  amount  of  35-kv.  triplex  cable 
is  in  satisfactory  operation  on  the  Pacific  Coast.  It  is 
paper  insulated  and  impregnated  with  blended  com- 
pound. 

A  recent  45-kv.  cable  installation  by  the  Great  West- 
ern Power  Company  is  of  distinct  importance,  it  being 

an  advance  in  the  use  of  triplex  high  voltage.  Each 
conductor  is  composed  of  one  layer  of  22-strand  copper 
.0592-in.  diameter  each,  with  a  total  area  of  approxi- 

mately 77,000  cir.  mils  surrounding  a  13/32  in.  hemp 
center. 

The  installation  is  saturate  paper  13/32x6/32  in.  all 
of  5  mill  thickness. 

The  sheath  is  1/8  in.  lead  covered  with  two  layers  of 
reinforced  rubber,  each  layer  being  .033  in.  thick.  A 
jute  bed  is  placed  on  the  rubber  and  over  all  a  No.  3 
B.W.G.  steel  wire  armor  is  applied. 

The  cable  is  tested  at  90,000  volts  between  conductors 
for  five  minutes  and  at  55,000  volts  between  conductors 
and  sheath  for  five  minutes. 

This  cable  is  being  installed  across  Napa  Creek,  north 
of  San  Francisco  Bay,  with  30-ft.  pole  risers  at  each 
end  and  without  splices. 

It  is  equipped  with  terminals  of  the  three-conductor 
flat  outdoor-type  potheads  with  adjacent  bushings  on 
36-in.  centers.  The  body  of  the  pothead  is  made  of 
sheet  steel.  Both  cable  and  potheads  are  American 
manufacture. 

This  cable  is  connected  as  a  link  in  an  overhead  line 
operated  at  45,000  volts.  At  this  date  the  cable  has  not 
been  placed  in  service.  Its  operating  performance  will 
be  of  considerable  interest. 

Revision  of  the  National  Electrical  Safety  Code — 
Sec.  29 

Consideration  was  given  to  the  draft  of  the  proposed 
revision  of  the  National  Electrical  Safety  Code  as  sub- 

mitted by  the  N.E.L.A.  The  larger  part  6T  the  section 
was  found  to  be  good  practice  and  satisfactory  except 
where  specific  dimensions  are  provided,  which  are  gen- 

erally more  conservative  than  the  California  state  law 
requirements. 

Rcommendations 
The  committee  recommends  the  following  points  of 

interest  to  be  followed  for  the  next  year's  investiga- tion and  discussion: 
1.  Improved  design  in  outdoor  and  indoor  cable 

terminals. 
2.  Study  of  the  Kenetron  testing  set. 
3.  Metal  conduits  as  used  for  underground  laterals, 

particularly  as  to  the  treatment  of  these  conduits 
in  order  to  lengthen  their  life  in  the  ground. 

4.  High-voltage  underground  cables. 
5.  Cement  duct. 
6.  Junction  boxes. 

Cable-Splicing  Instruction 

By  PAUL  E,  CHAPMAN* 
ONE  member  company  has  recently  been  confronted with  the  problem  of .  securing  good  cable  splicers 

for  the  joining  and  splicing  of  underground  lead 
covered  cables.  The  art  of  cable  splicing  has  not  been 
practiced  by  many  men,  and  it  has  been  impossible  to 
secure  good  artisans  in  this  line. 

In  order  to  meet  the  situation  a  cable  splicing  school 
was  started,  wherein  men  could  be  educated  in  the  art 
of  cable  splicing  and  in  the  installation  of  underground 
structures  which  go  with  cable  work.  The  first  class 
of  men,  approximately  twenty,  has  most  of  its  mem- 

bers working  at  the  present  time  as  cable  splicers  and 
cable  splicer  apprentices.  It  has  been  found  possible 
to  educate  these  men  during  a  period  of  several  weeks 
time  so  that  they  were  able  to  do  cold  work  satisfac- torily. 

The  original  school  was  carried  on  during  the  day 
time.  This  practice  has  now  been  changed  and  instruc- 

tion is  given  two  nights  a  week  over  a  three  months 
period  two  hours  each  night  to  a  class  of  thirty-six 
men.  Most  of  the  men  who  have  entered  these  classes 
are  young  and  readily  apply  themselves  to  the  carrying 
out  of  the  instructions  given  them  by  their  teachers. 
The  results  have  been  very  satisfactory.  There  will  be 
enough  men  instructed  in  the  art  of  cable  splicing  so 
that  hereafter  the  company  will  not  have  to  meet  the 
problem  of  incompetent  men  in  order  to  cope  with  a 
cable  splicing  emergency. 

*  Report   of    Underground    Systems   Bureau,    Technical    Section. 
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Evening  instruction  is  divided  into  a  one-hour  Jecture 
and  one-hour  actual  work.  Some  of  the  evenmg  pe- 

riods are  given  entirely  to  a  two-hour  working  period 
by  the  student,  as  it  requires  practically  that  time  to 
prepare  his  metal  and  wipe   a  large  joint.     The  men 

are  all  dressed  alike.  They  observe  absolute  discipline 
in  the  class  room,  are  prompt  in  their  attendance  and 
neat  and  efficient  in  the  work  they  do.  It  is  absolutely 
necessary  that  strict  discipline,  alertness  and  neatness 
be  observed  by  the  students  in  order  that  they  may  be 
on  confusion  and  no  unnecessary  delay  in  putting  on 
the  evening's  work. 

The  men  furnish  their  own  uniforms  and  small  hand 
tools.  The  company  furnishes  all  the  necessary  instruc- 

tion, material  and  larger  tools.  Elementary  electricity 
and  the  fundamentals  governing  the  art  of  cable  splic- 

ing, box  work,  installation  of  transformers  and  cable 
fault  finding  are  given  the  men  in  the  lecture  period. 
The  actual  work  consists  of  low  voltage  and  high  volt- 

age lead  cable  splicing,  junction  box  work,  installation 
and  connecting  of  underground  transformers,  the  in- 

stallation of  inside  and  outside  potheads  and  terminals. 

Cable  Splicers'  Manual 
In  conjunction  with  the  cable  splicing  school  it  was 

found  necessary  to  have  a  text  book  for  instruction  pur- 
poses, this  book  of  such  nature  that  the  student  could 

readily  understand  the  subjects  presented.  On  looking 
over  the  various  texts  published,  nothing  was  found 
which  covered  cable  splicing  in  a  comprehensive  and 
practical  way.  It  was  decided  therefore  to  draw  up  a 
manual  covering  the  art  of  cable  splicing  as  practiced 
by  the  company  holding  the  school.  The  material  as 
presented  consists  first  of  a  preface  covering  school 
organization  and  the  conduct  of  the  student  in  the 
class  room,  followed  by  an  outline  of  cable  splicing, 
the  subjects  covered  and  the  tools  and  materials  used. 

A     chapter  is  devoted  to  the  location  where  cable 

splices  are  made  and  why  they  are  made,  also  a  chap- 
ter is  given  on  electrical  generation  and  distribution, 

together  with  a  number  of  diagrams  showing  the  dis- 
tribution system  for  the  various  classes  of  current  and 

voltage.  The  construction  of  cables,  the  material  which 
enters  the  construction  from  the  copper  conductor  to 
the  ultimate  lead  covering,  is  briefly  described,  also  a 
small  amount  of  text  given  to  the  explanation  of  sub- 

marine cables.  The  balance  and  main  part  of  the  text 
is  devoted  to  the  installation  of  lead  covered  cables  in- 
duct  lines,  and  the  splicing  or  joining  of  these  cables. 
The  various  styles  of  boxes,  cut-outs,  oil  switches  and 
subway  transformers  are  well  explained,  both  in  the 
text  and  by  diagram.  The  final  chapter  in  the  text  is 
given  to  safety  rules  as  applied  to  underground  work. 
It  is  felt  that  this  manual  will  be  a  great  aid  in  the 
education  of  cable  splicers. 

Fig.  2 

The  first  manuals  issued  can  be  improved.  As  soon 
as  they  are  used  and  their  various  discrepancies  noted 
the  book  will  be  revised  and  re-issued.  ■  The  object  was 
to  obtain  as  near  as  possible  a  manual  of  cable  splicing 
that  would  cover  the  field  in  a  practical  way,  the  text 
so  worded  and  the  diagrams  so  drawn  that  the  average 
man  who  follows  this  class  of  work  could  readily  un- 

derstand it.  The  text  and  diagrams,  together  with  such 
photograplis  that  are  used,  are  neatly  bound  together 
and  enclosed  within  a  serviceable  cardboard  cover. 

Figs.  1  and  2  show  typical  photographs  contained  in 
the  manual. 
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New  Developments  in  Design,  Application  and 
Operation  of  Electrical  Operation 

Report  of  Apparatus  Bureau,  Technical  Section* 

THE  apparatus  bureau  of  the  Pacific  Coast  Electrical 
Association  has  endeavored  this  year  to  keep  in 
touch  with  the  new  developments  and  applications 

of  such  electrical  apparatus  as  are  of  special  interest 
and  benefit  not  only  to  the  members  of  the  Bureau  but 
to  the  various  member  companies  whose  employees  are 
associated  in  this  work.  Electrical  apparatus  covers 
such  a  wide  and  varied  field  that  it  can  not  be  fully  cov- 

ered each  year.  However,  there  are  many  studies  which 
can  be  made  and  reported  upon  to  the  benefit  of  all.  In 
addition  there  is  the  work  of  keeping  in  touch  with  new 
developments. 

So  closely  is  the  study  of  electrical  equipment  asso- 
ciated with  the  story  of  its  functioning  that  it  is  nec- 
essary carefully  to  consider  the  operating  problems  in- 
volved and  to  exchange  operating  practices  and  expe- 

riences. The  apparatus  bureau  in  its  program  and  its 
meetings  has  endeavored  to  be  a  clearing-house  for 
such  information  as  is  of  value  to  its  members. 

Organization 
The  organization  of  the  apparatus  bureau  this  year 

is  on  the  company  correspondent  plan.  The  bureau 
chairman  selected  one  representative  from  each  mem- 

ber company,  who  in  turn  selected  his  assistants  from 
his  company  and  assigned  to  them  certain  parts  of  the 
program  of  study  for  which  to  be  responsible.  This 
plan  very  materially  saved  in  the  matter  of  corre- 

spondence for  the  bureau  chairman  and  resulted  in  the 
selection  of  more  interested  and  better  qualified  men 
than  if  selected  at  a  distance  by  the  bureau  chairman. 

The  company  correspondents  and  the  company  mem- 
bers have  been  urged  that  where  possible  they  en- 

deavor to  hold  meetings  of  their  company  representa- 
tives to  discuss  the  work  in  hand  so  that  all  will  be- 
come familiar  with  the  various  phases  of  the  different 

problems. 
There  has  been  a  ready  response  from  the  men  se- 

lected as  company  correspondents  and  from  the  mem- 
bers selected  by  them.  The  personnel  of  this  committee 

as  shown  by  the  accompanying  list  is  rather  large,  but 
it  is  mostly  due  to  the  members  selected  by  the  com- 

pany correspondents  as  assistants.  The  work  of  the 
apparatus  bureau  covers  such  a  wide  field  that  it  is 
necessary  to  have  a  great  variety  of  talent  to  accom- 
lish  the  desired  results.  There  has  been  an  effort  to 
interest  new  members  in  the  work  to  replace  the  older 
members  who  for  one  cause  or  another  now  find  their 
time  taken  up  with  other  duties  and  can  not  give  the 
time  they  otherwise  would  like  to  give  to  the  work  of 
the  bureau. 

This  work  is  also  a  study  of  the  every-day  problems 
of  each  member  and  by  a  wide  exchange  of  ideas  all 
are  helped  in  the  performance  of  their  daily  tasks.    A 

*  Chairman :  C.  E.  Schnell,  San  Joaquin  Ligiit  &  Power  Cor- 
poration. Members-at-large :  R.  H.  Halpenny,  Southern  Sierras 

Power  Company ;  S.  J.  Lisberger,  Pacific  Gas  and  Electric  Com- 
pany ;  L.  J,  Moore,  San  Joaquin  Light  &  Power  Corporation ;  E.  R. 

StaufTacher.  Southern  California  Edison  Company.  Company  corre- 
spondents and  members :  Los  Angeles  Bureau  of  Power  and  Light 

—J.  C.  Alberts,  H.  H.  Cox,  C.  P.  Carman,  Roy  Martindale,  ,0.  W, 
Wingard ;  The  California  Oregon  Power  Company — R.  S.  Daniels, 
H.  G.  Getchel,  Harvey  Oilman,  O.  G.  Steele  ;  City  of  San  Francisco 
— Paul  J,  Ost :  Coast  Counties  Gas  &  Electric  Company — A.  E. 
Strong,  W.  R.  Van  Bokkelen ;  Coast  Valleys  Gas  &  Electric  Com- 

pany— G.  A.  Peers,  T.  W.  Snell  ;  Garland-Affolter  Company — G.  E. 
Armstrong,  P.  H.  Alfolter :  General  Electric  Company — J.  H.  Cun- 

ningham, H.  E.  Fuqua,  W.  E.  Melarkey,  W.  C.  Nortli,  H.  C.  Stan- 
ley, W.  C.  Smith ;  Great  Western  Power  Company — C.  F.  Benham, 

G.  H.  Hagar,  D.  G.  Kramer.  G.  K.  Morrison,  J.  H.  Paget;  C.  E. 
Ingalls,  Manufacturers'  Agent — C.  E.  Ingalls  ;  Los  Angeles  Gas  & 
Electric  Corporation — F.  E.  Bellinger,  F.  R.  Knight,  G.  A.  Riley; 
Ontario  Power  Company — A.  J.  Hall ;  Pacific  Gas  and  Electric 
Company — E.  A.  Crellin,  B.  D.  Dexter,  R.  B.  Kellogg,  H.  S.  Lane, 
H.  A.  Laidlaw,  H.  T.  Sutcliffe,  R.  W.  Wilkins ;  San  Diego  Con- 

solidated Gas  &  Electric  Company — K.  B.  Ayres,  A.  S.  Glasgow, 
E.  D.  Sherwin,  C.  W.  Wiggins ;  San  Joaquin  Light  &  Power  Cor- 

poration— R.  C,  Denny,  R.  D.  Likely,  H.  H.  Minor,  H.  S.  Minor  ; 
Southern  California  Edison  Company — L.  L.  Dyer,  J.  C.  Gaylord. 

D.  J.  Kennelly,  C.  C.  Long,  F.  H.  Mayer, 'H.  L.  Sampson;  The Southern  Sierras  Power  Company — M.  L.  Baden,  M.  E.  Jones,  P. 
H.  Yelton ;  H.  B.  Squires  Company — S.  P.  Russell,  R.  P.  Snoke : 
Westinghouse  Electric  &  Manufacturing  Company — J.  E.  Bridges. 
A.  W.  Copley,  P.  B.  Garrett,  W.  P.  L'Hommedieu,  R.  C.  Stack- house. 

large  and  interested  membership  together  with  live 
and  interesting  topics  gives  the  greatest  good  to  all 
and  to  the  companies  represented. 

Program  and  Meetings 

Three  meetings  of  the  apparatus  bureau  have  been 
held,  all  in  conjunction  with  the  meetings  of  the  Tech- nical Section. 

The  first  of  these  meetings  was  held  in  Los  Angeles 
on  Sept.  18,  1924.  There  was  an  attendance  of  sixty 
and  at  this  time  was  discussed  the  program  of  the 
year.  There  were  many  interesting  discussions  and 
suggestions.     This  program  is  outlined  as  follows: 
Oil  Circuit  Breakers 

Progress  in  higher  voltage  circuit  breakers 
Progress  in  increasing  rupturing  capacity 

By  additions  to  existing  breakers 
By  increase  in  speed  of  break 
By  increase  in  number  of  breaks  per  phase 

Rating  of  breakers — particularly  those  manufac- tured on  the  Pacific  Coast 
In  this  connection  it  is  desired  that  power  line  tests 

be  arranged  if  possible  through  approval  of 
system  executives 

Operating  experiences 
Such  experiences  would  be  of  particular  inter- 

est as  regards  rating  of  breakers  if  these  can 
be  checked  up  with  system  calculating  boards. 

Use  of  transformer  oil  as  a  substitute  oil 
Progress   in   the   methods   of   interlock   between   oil circuit  breakers  and  disconnect  switches 

Miscellaneous 

Transformers Polarity 

Additive  vs.  subtractive  polarity  standard  for 
distribution  transformers 

Questions  should  be  settled  more  definitely  and 
Pacific     Coast     companies     present     unified 

opinion Voltages 
Grouping  of  standard  taps  of  transformers 
Relative  satisfaction  for  both  station  and  dis- 

tribution sizes. 
New  design 

Application  of  new  ideas  to  existing  equipment 
Cooling 

Automobile  type  radiators 
Results    after   long   period   of   service    should 

yield  information 
Power  interchange 

Preeminence  of  Pacific  Coast  in  this  field 
Problems  of  various  frequencies  and  voltages Discussion  of  wide  interest 

Frequency  changers 
Applications  to  various  systems  should  be  studied 
Experiences  of  users  of  interest  and  value 

Voltage  control 
By  means  of  tap  changers     operated     under     load conditions 

Automatic 
Manually  operated 

Booster  or  crusher  transformers  for  proper  voltage conditions 

Relays  and  relay  applications 
New  types  of  relays  for  transmission  network  pro- tection 

New  types   of  relays  for  protection  of  equipment from  internal  trouble 
New  or  unusual  applications  of  older  types  of  re- 

lays 

System  calculating  boards 
Value  in  obtaining  proper  relay  settings 
Value  in  selection  of  adequate  breaker  equip- ment 

Miscellaneous 
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Automatic  generating  plants  and  substations 
Subject  of  continued  interest  due  to  new  applica- 

tions and  installations 
Experiences  should  be   discussed  as  often  as  pos- 

sible 
Operating  costs  data  most  important 

Compilation  of  joint  reports 
With   hydraulic   power   bureau   on   existing  hydro- 

electric stations 

Apparatus  bueau  to  supply  available  informa- 
tion on  electrical  equipment 

With  prime  movers  bureau  on  existing  steam  plants 
Apparatus  bureau  to  supply  available  inform- 

tion  on  electrical  equipment 

Station  electrical  grounds  and  control  of  grounds 
Further  discussion  desired 
Standard  methods  of  preparing  electrical  grounds 

is  objective 
Methods  of  determining  value  of  ground  resistance 

Fire-fighting  equipment. 
Study  of  means  used  to  extinguish  fires  of  differ- 

ent natures 
Generators 
Transformers 
Cell  compartments 

Other  topics  were  discussed  the  study  of  which  it 
was  believed  would  be  of  value  to  the  bureau,  but  owing 
to  the  length  of  the  program  it  was  decided  to  omit 
them  as  definite  parts  of  the  program.  Topics  omitted 
were: 

Power    factor    correction 

Lightning   arresters. 
High  tension  fuses 

Study  of  these  subjects  might  well  be  made  in  the 
future  as  there  are  continual  developments  along  each 
of  these  lines.  Radio  interference  from  power  lines  was 
discussed  and  wliile  considered  important,  was  believed 
to  be  logically  a  topic  for  the  inductive  coordination 
bureau  to  study. 

The  second  meeting  of  the  year  was  held  in  San  Fran- 
cisco, Jan.  8,  and  9,  1925,  in  conjunction  with  the  other 

bureaus  of  the  Technical  Section.  Attendance  at  this 
meeting  was  forty-five  and  the  discussion  was  devoted 
to  the  program  as  outlined  at  the  Los  Angeles  meet- ing. 

The  third  meeting  was  held  in  Fresno,  March  26  and 
27,  1925,  also  in  conjunction  with  the  various  bureaus 
of  the  Technical  Section.  Attendance  again  was  forty- 
five  and  discussion  was  devoted  to  further  consideration 
of  the  program  and  to  the  report  submitted  for  the 
year.  Inasmuch  as  this  was  the  final  meeting  of  the 
year  for  the  bureau  on  account  of  there  being  no 
Pacific  Coast  Convention,  efforts  were  made  to  close  up 
the  work  insofar  as  possible  and  to  suggest  such  topics 
as  might  be  desirable  for  future  study. 

The  really  important  points  of  these  meetings  will 
be  reviewed  later  on  in  this  report  under  their  respect- 

ive headings. 

Cooperation  with  Electrical  Apparatus  Committee, 
Technical  Section,  N.  E.  L.  A. 

There  is  a  very  earnest  desire  on  the  part  of  the 
apparatus  bureau,  P.  C.  E.  A.,  to  work  in  close  con- 

junction and  harmony  with  the  national  electrical  ap- 
paratus committee.  It  is  the  belief  of  the  chairman 

that  there  has  been  much  good  accomplished. 
The  program  of  this  bureau,  although  formulated  be- 

fore the  program  of  the  national  committee  was  made 
public,  comes  into  very  close  contact  with  the  latter  in 
a  number  of  important  subjects.  Particularly  in  the 
subjects  of  oil  circuit  breakers  and  protective  equip- 

ment, a.c.  substations,  transformers  and  regulators, 
hazards  and  safety  and  system  connection  schemes. 
Certain  of  the  sub-topics  of  this  bureau's  program  have been  suggested  for  study  by  certain  subcommittees  of 
the  national  electrical  apparatus  committee  through 
A.  A.  Meyer,  the  chairman,  and  this  bureau  well  may 
feel  proud  that  its  efforts  are  recognized  outside  of  the local  field. 

In  the  matter  of  close  cooperation  with  the  national 
committee  there  have  been  many  questionnaires  sent 
out  which  have  been  freely  answered.  Answers  have 
been  forwarded  to  the  various  national  subcommittee chairmen. 

These  questionnaires  have  been  as  follows: 
(A)  Subcommittee   on  Transformers  and  Regulators 

(1)  Fire   protection (2)  Temperature    indicators    for    distribution    transformers 
(3)  Prevention  of  congealing  of  oil  in  conservative  piping 
(4)  Practices  regarding  oil   storage  tanks 
(5)  Manufacturers'  methods  used  in  checking  quality  of  oil 
(6)  Effects    on    transformers    of    short    circuits    with    sus- 

tained  primary   voltage, 
(7)  Transformer  and  regulator  tap  changers. 

(B)  Subcommittee    on     Oil     Circuit     Breakers     and    Protective 
Equipment 

(1)     Operating    duty    for    automatic     reclosing     oil     circuit 
breakers 

(0)     Subcommittee   on   a.c.   Substations 

(1)  Grounding    practices 
(2)  Standard  symbols  for  substation  wiring  diagrams 
(3)  Interlocks  between  oil  circuit  breakers  and  disconnect 

switches 

(D)  Subcommittee  on  Operating  Methods,  Routine  and  Facilities 
[This  is  a  new  committee  with  a  very  interesting  program 
which  is  taking  up  only  two  subjects  this  year  and  on  which 
questionnaires  have  been  sent  out  as  follows:] 
(1)  Switching    and    grounding 
(2)  Inspection   and   maintenance   of    apparatus   and   equip- ment. 

(E)  Subcommittee    on    Hazards    and    Safety 

(1)  Fire-fighting  equipment  for  oil-filled  apparatus 
(2)  Troubles  with  certain  types  of  foam  extinguishers 

(F)  System  Ck)nnection  Schemes  Subcommittee 
(1)  Transmission  lines 
(2)  Distribution     lines      (including     a.c.      low-voltage     net 

works) 

(3)  Station  buses  and  bus  connections  of  lines  and  equip- ment 

(4)  Operating  practice. 

One  of  the  fine  efforts  toward  closer  cooperation  be- 
tween the  national  committee  and  the  divisional  com- 

mittees has  been  the  exchange  between  th  divisional 
committees  of  minutes  of  past  meetings.  Many  points 
of  interest  in  local  study  are  discussed  and  reported 
upon  in  these  divisional  committee  minutes  and  these 
have  been  called  to  the  attention  of  this  bureau  to  ad- 

vantage. After  each  of  the  local  meetings  the  minutes 
have  been  sent  to  the  national  electrical  apparatus  com- 

mittee chairman,  and  to  each  chairman  of  the  divisional 
committee,  this  being  in  addition  to  the  copies  of  min- 

utes distributed  with  the  local  bureau  organization. 
The  apparatus  bureau  has  been  particularly  fortunate 

in  being  represented  at  two  meetings  of  the  national 
electrical  apparatus  committee  this  year.  J.  C.  Gay- 
lord  of  the  Southern  California  Edison  Company,  Los 
Angeles,  attended  the  St.  Louis  meeting  Oct.  20  and 
21,  1924,  and  carried  to  the  national  committee  a  mes- 

sage of  our  efforts  on  the  Pacific  Coast.  A  fine  report 
of  the  meeting  was  brought  back.  The  bureau  chair- 

man attended  the  national  committee  meetings  in  Cleve- 
land Feb.  4  and  5,  1925,  and  endeavored  to  uphold  the 

Pacific  Coast  before  the  national  committee  by  telling 
of  Pacific  Coast  work  and  effort  and  by  taking  part 
in  the  discussion.  Such  contacts  not  only  greatly  help 
the  members  fortunate  enough  to  attend  these  meet- 

ings but  also  help  the  membership  of  this  bureau 
through  the  closer  contacts  which  afterwards  are  main- 
tained. 

Oil-Circuit   Breakers 

Requirements  as  regards  rupturing  capacity  of  oil- 
circuit  breakers  on  a  system  has  increased  with  each 
addition  to  plant  or  transmission  line  capacity  and  with 
each  interconnection  with  other  systems.  Voltage  of 
transmission  lines  has  increased  steadily  so  that  oil- 
circuit  breakers  now  are  one  of  the  most  expensive 
parts  of  a  station  equipment.  With  the  great  desire  on 
the  part  of  power  companies  to  guarantee  continuity  of 
service,  there  are  built  duplicate  transmission  lines  each 
of  which  adds  to  the  problem  of  circuit  breaker  opera- 

tion and  cost. 
This  committee  is  interested  in  the  story  of  what 

the  various  manufacturers  are  doing  to  meet  this  ever- 
increasing  demand  and  also  is  interested  in  knowing 
how  the  problems  are  being  met  by  the  operating  com- 

panies themselves  whenever  the  point  is  reached  that 
their  existing  circuit  breakers  are  too  small,  hence  the 
outline  in  our  program: 

(1)  Progress   in   higher  voltage  breakers 
(2)  Progress   in   increasing   rupturing   capacity 

(a)  By   additions   to  existing   breakers 
(b)  By  increase  in  speed  of  break 
(c)  By  increase  in  number  of  breakers  per  phase 

Among  the  manufacturers  there  seem  to  be  two  di- 
visions of  opinion  and  svidtch  design  governing  the  di- 
rection of  their  efforts.  One  of  these  is  the  double- 

break  switch  with  explosion  chambers,  relief  vents  and  a 
comparatively  small  volume  of  oil.     The  other  is  the 
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multi-break  switch  with  a  much  larger  volume  of  oil. 
The  multi-break  switch  is  now  being  made  with  up  to 
ten  breaks  per  phase.  Both  types  of  breakers  have  been 
used  by  member  companies  with  excellent  results. 

The  following  papers  have  been  submitted,  and  ap- 
pear in  full  later  in  this  report: 

"Increasing  Oil-Circuit  Breaker  Interrupting  Capacity."  by  H.  H. 
Cox :  "Oil-Circuit  Breaker  Experiences  and  Problems,"  by  H.  S. 
Minor  :  "Results  of  Tests  on  .Oil-Circuit  Breakers  of  Pacific  Coast 
Manufacture :"  "Interrupting  Capacity  of  Oil-Circuit  Breakers 
Manufactured  on  the  Pacific  Coast,"  by  C.  C.  Long  and  L.  L. 
Dyer  ;  "Short  Circuit  Tests  on  Kelman  Type  Y15  Oil-Circuit  Break- 

ers," by  C.  C.  Long  and  L.  L.  Dyer:  "High-Tension  Oil-Circuit 
Breakers."  by  R.  W.  Wilkins,  B.  D.  Dexter  and  H.  T.  SutclifEe  ;  and 
"Short  Circuit  Duty  on  Kelman  Switches  at  Laguna  Bell  Station," 
by   E.    R.    Stauffacher. 

There  should  be  impressed  upon  them  and  also  upon 
the  operating  men  the  fact  that  the  power  companies 
are  groping  in  the  dark  and  that  the  gamble  is  on  the 
shoulders  of  the  power  companies  if  they  continue  to 
purchase  oil-circuit  breakers  as  they  would  not  pur- 

chase any  other  equipment. 
Through  the  interest  and  efforts  of  L.  J.  Moore  of  the 

San  Joaquin  Light  &  Power  Corporation  and  J.  R  Jolly- 
man  of  the  Paciiic  Gas  and  Electric  Company  it  is  pos- 

sible that  certain  tests  may  be  made  on  high-voltage 
breakers  this  fall.  The  information  from  such  tests 
should  be  valuable  to  both  operating  men  and  manu- 

facturers. It  is  the  hope  of  this  committee  that  there 
will  be  continued  efforts  along  the  line  of  oil-circuit 
breaker  tests  and  that  the  information  gained  will  be 
given  to  this  committee.  Certain  oil-circuit  breaker 
manufacturers  have  offered  complete  cooperation  in 
these  tests. 

In  order  that  much  information  might  be  gained  from 
operating  experiences  with  oil-circuit  breakers,  a  sub- 

committee was  appointed  to  study  the  subject  and  de- 
vise a  standard  form  for  use  in  order  that  infromation 

gathered  from  oil-circuit  breaker  inspection  might  be 
uniform.  In  this  way  the  operation  of  similar  oil- 
circuit  breakers  on  different  systems  may  be  compared. 
The  membership  of  this  committee  is  as  follows: 

J.  C.  Gaylord,  chairman  ;  Southern  California  Edison  Company. 
C.   F.   Benham,   Great   Western   Power   Company. 
H.  A.  Laidlaw,  Pacific  Gas  and  Electric  Company. 
R.  C.  Denny,  San  Joaquin  Light  &  Power  Corporation. 
H.  H.  Cox,  Los  Angeles  Bureau  of  Power  and  Light. 

The  form  agreed  upon  is  shown  in  Fig.  1  and  it  is  the 
recommendation  of  the  subcommittee  that  it  be  used  by 
the  operating  departments  of  the  various  companies  for 
oil-circuit  breaker  inspection  reports. 

I 

OIL     SWITCH    OPERATING     RECORD 
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Fig.  1 — Suggested  form  for  oil-switch  operating  record.  The  use 
of  this  record  form  by  all  member  companies  will  supply  useful 
information  for  the  further  consideration  of  the  apparatus  bureau. 

It  is  safe  to  say  that  practically  all  substations  built 
more  than  five  years  ago  are  loaded  up  to  or  above 
their  capacity  and  are  obsolete  in  design  at  the  present 
time.  The  circuits  which  they  were  resigned  to  feed 
also  are,  in  general,  overloaded  and  obsolete  in  design 
so  that  in  many  cases  they  require  more  attention  as  to 
voltage  regulation  than  good  modern  practice  would 
justify.  Aside  from  the  actual  loading  of  transformers, 
regulators  and  other  substation  equipment,  the  oil-circut 
breaker  situation  is  the  most  acute.  As  system  capacities 
have  increased  possible  short  circuits  have  increased 

rapidly.  Comparatively  few  of  the  circuit  breakers  or- 
iginally installed  in  different  substations  are  capable  of 

interrupting  the  maximum  short  circuits  to  which  they 
might  be  subjected  today. 

Much  attention  has  been  given  to  the  best  method  of 
meeting  this  situation.  Realignment  of  system  connec- 

tions, including  sectionalizing  of  transmission  lines  and 
substation  buses,  has  given  relief  in  some  cases.  In 
other  cases  it  has  been  necessary  to  accompany  the  sec- 

tionalizing by  making  the  circuit  breakers  non-auto- 
matic. Again,  in  some  instances  reactors  have  been  in- 
stalled to  give  the  necessary  relief  to  the  circuit 

breakers. 
However,  the  requirements  of  oil-circuit  breakers  are 

becoming  more  definitely  known  each  day.  This  is  not 
only  from  past  experience,  but  also  by  reason  of  the 
fact  that  many  companies  now  are  equipped  with  sys- 

tem test  or  calculating  boards  whereby  each  problem 
can  be  set  up  and  the  answer  made  known.  Knowing 
that  and  also  with  a  foresight  into  the  probable  system 
growth,  it  becomes  increasingly  more  difficult  to  recon- 

cile our  definite  requirements  to  the  purchase  of  equip- 
ment of  which  only  part  of  the  characteristics  are 

known.  Only  the  fact  that  there  is  some  margin  in 
price  at  all  reconciles  this  lack  of  knowledge.  Price 
becomes  increasingly  less  important  as  the  loss  in  case 
of  shut-down  due  to  faulty  switch  operation  mounts  up. 
Manufacturers  should  endeavor  to  establish  definite 
ratings  for  their  switches. 

Suggested  Standard  Interrupting  Ratings  for  Oil-Circuit. 
Breakers 

The  electrical  apparatus  committee.  Technical  Na- 
tional Section,  N.E.L.A.,  through  its  subcommittee  on 

oil-circuit  breakers  is  planning  to  ask  the  manufactur- 
ers of  oil-circuit  breakers  to  standardize  upon  oil-circuit 

breakers  of  the  following  interrupting  rating: 

25,000  kva. 
60,000  kva. 
75,000  kva. 

125,000  kva. 

250,000  kva. 
500,000  kva. 

1,000,000  kva. 
1,500,000  kva. 

Use  of  Transformer  Oil  as  a  Substitute  for  Switch  Oil 
There  has  been  considerable  discussion  as  to  the  ad- 

vantage of  one  oil  for  all  oil  immersed  apparatus.  Cer- 
tain of  the  manufacturers  of  oil-circuit  breakers  have 

recommended  the  use  of  their  transformer  oil  in  oil- 
circuit  breakers  where  the  temperature  does  not  go 
below  0  deg.  C.  Another  company  takes  the  stand  that 
only  switch  oil  as  such  should  be  used  in  circuit 
breakers. 

As  is  the  case  in  getting  at  the  answer  of  an  im- 
portant problem,  the  men  of  the  operating  companies 

attack  the  problem  in  their  own  way  and  obtain  the 
answer  from  their  own  experience.  Many  of  the  mem- 

ber companies  of  the  P.C.E.A.  are  using  transformer 
oil  in  oil-circuit  breakers  and  are  getting  very  excellent 
results.  This  statement  applies  to  switches  operating 
at  70  kv.  and  120  kv.  and  whose  duty  is  most  severe. 

Aside  from  the  saving  in  cost  of  storing  and  handling 
only  one  oil  over  that  of  two  oils,  there  is  a  very  con- 

siderable saving  in  the  cost  per  gallon  of  transformer 
oil  over  that  of  switch  oil.  In  large  switches  this  is  a 
considerable  amount. 

It  is  the  recommendation  of  the  chairman  that  this 

topic  be  discussed  often  and  that  any  failures  of  oil- 
circuit  breakers  due  to  the  use  of  transformer  oil  be 

reported. 

Progress  in  Methods  of  Interlock  Between   Oil-Circuit 
Breakers   and   Disconnect    Switches 

One  of  the  most  important  factors  of  present-day 
central-station  construction  is  the  proper  design  and 
operation  of  adequate  interlocking  between  oil-circuit 
breakers  and  disconnecting  switches.  Especially  is  this 
true  in  view  of  the  larger  concentration  of  power  within 
single  generating  stations  and  large  substations.    There 
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has  been  designed  and  installed  interlocking  equipment 
to  prevent  the  disconnecting  switches  being  operated  in 
proper  sequence.  These  designs  have  been  thoroughly 
tested  out  in  actual  practice.  Of  course  it  is  understood 
that  the  views  of  operating  companies  in  regard  to  in- 

terlocking do  not  always  coincide,  one  company  requir- 
ing more  interlocking  than  another  due  primarily  to 

the  character  of  the  operating  force  employed.  The 
usual  interlocking  consists  of  a  mechanical  device  to 
prevent  opening  the  disconnecting  switch  unless  the  oil- 
breaker  first  has  been  opened  and  also  to  prevent  the 
removal  of  the  oil-circuit  breaker  or  disconnecting 
switch-cell  door  (both  doors  usually  combined  in  one) 
unless  the  oil  breaker  and  disconnecting  switch  both  are 
open.  However,  it  oftentimes  becomes  necessary  to 
operate  the  oil  breaker  with  the  disconnecting  switches 
in  the  open  position  so  that  contact  pressure  and  align- 

ment can  be  checked.  To  accomplish  tliis  an  additional 
interlock  has  been  devised  that  vnll  enable  a  single 
operator  to  disengage  the  regular  interlocking  arrange- 

ment and  thus  be  able  to  operate  the  oil  breaker  with 
the  disconnecting  switches  open.  The  design  of  this 
disengaging  feature  is  such  that  one  key  is  employed 
and  this  key  is  in  possession  of  the  particular  operator 
whose  duty  it  is  to  check  the  contact  alignment,  the 
purpose  of  this  arrangement  being  that  it  will  not  be 
possible  for  the  regular  station  attendants  to  either 
open  or  close  the  breaker  while  the  contacts  are  being 
checked.  This  interlocking  feature  often  is  demanded 
as  an  additional  safeguard  along  with  the  tagging  of 
proper  control  switches  as  usually  employed.  All  of 
the  foregoing  of  course  assumes  that  gang-operated 
disconnecting  switches  are  used.  That  is  three  or  six 
disconnecting-switch  poles  operated  simultaneously 
from  one  handle  lever.  The  normal  scheme  of  inter- 

locking, together  with  gang-operated  disconnecting 
switches,  can  also  be  employed  in  a  large  number  of 
station  layouts. 

Target  indicating  devices  also  have  been  used.  How- 
ever the  success  of  the  whole  scheme  of  interlocking  de- 

pends upon  a  very  high  grade  of  intelligence  on  the 
part  of  the  operator  and  very  careful  checking  of  cir- 

cuits before  attempting  to  work  upon  them.  No  scheme 
of  interlocking  can  be  successful  unless  this  is  true. 

Transformers 

Polarity — The  question  of  desirable  polarity  for  dis- 
tribution transformers,  whether  additive  or  subtractive 

should  be  standard  throughout  the  range  of  distribu- 
tion transformers,  has  been  settled  by  the  report  of  B. 

L.  Jamison,  chairman  of  the  subcommittee  on  trans- 
formers and  regulators,  electrical  apparatus  committee, 

N.E.L.A.    The  report  is  as  follows: 

"In  accordance  with  the  subcommittee  action  at  St. 
Louis  on  Oct.  20,  1924,  I  am  sending  you  herewith  copy 
of  the  summary  of  questionnaires  circulated  by  the  over- 

head systems  and  the  electrical  apparatus  committees 
regarding  the  above  topic.  This  is  shown  in  Table  I. 
This  tabulation  is  sent  you  for  your  information  as  our 
subcommittee  is  not  contemplating  any  action  this  year 
in  this  matter." 

Voltages — The  question  of  whether  or  not  the  group- 
ing of  standard  taps  of  transformers  is  satisfactory 

for  both  station  and  distribution  sizes  is  one  which  has 
been  discussed  but  upon  which  no  definite  action  was 
taken.  One  of  the  problems  which  presents  itself  to  the 
member  companies  of  the  P.C.E.A.  is  outlined  in  a  paper 
on  "Distribution  Transformer  Ratios"  submitted  by  H. 
H.  Minor.  This  paper  is  printed  in  full  later  in  this 
report. 

The  points  raised  in  this  paper  are  important  enough 
for  careful  consideration  especially  in  view  of  the  fact 
that  the  electrical  apparatus  committee,  N.E.L.A.,  has 
asked  for  a  careful  review  of  voltage  ratings  and  ratios 
for  transformers.  Hence  this  bureau  has  decided  to 
work  in  conjunction  with  the  overhead  systems  bureau 
on  this  matter  in  order  to  present  a  joint  recommenda- 

tion as, to  pertinent  needs. 
A  report  from  the  Pacific  Gas  and  Electric  Company 

covering  the  "Relation  of  Various  Distribution  Trans- 
former Primary  Voltages"  also  appears  in  full  later  in this  report. 

New  Departures  in  Transformer   Design  and  Applica- 
tions of  New  Ideas  to  Present  Equipment 

Under  this  topic  there  has  been  a  consistent  eifort 
on  the  part  of  the  manufacturers  to  provide  thermo- 

meters  and  temperature-indicating   devices   of  greater 

accuracy  and  reliability  that  the  maximum  capacity  of 
transformers  may  be  utilized.  With  such  devices  less 
attention  may  be  paid  to  the  rated  ampere  capacity  of 
the  transformer  and  more  attention  given  to  its  thermal 
capacity  which  is  really  the  limiting  feature. 

  TABLE  I   

No.  of  Kva.  Per  cent 
trans-  capacity         of  total 
formers 

(1)  In  favor  of  additive  polarity  and  will  order 
additive  irrespective  of  standard  adopted      229,634        3,024,158  50.0 

(2)  In  favor  of  additive  polarity  and  will  order 
subtractive  if  adopted  as  standard       89,975        1,201,962  20.0 

(3)  Total  in  favor  of  additive  polarity      319,609        4,235,120  70 .0 
(4)  In  favor  of  subtractive  polarity       64,299       1,305,344  21.6 
(5)  Indifferent       26,527  505,371  8.4 

Total  answering  questionnaire      410,435        6,045,835  100.0 

One  of  the  newer  types  of  transformer-load  indicators 
is  a  device  which  may  be  applied  to  distribution  trans- 

formers by  lifting  the  cover  and  inserting  the  bulk  of 
the  device  in  the  oil.  Upon  replacing  the  cover  the 
indicating  device  is  plainly  visible  and  being  of  the 
dial  type  show  an  easily  distinguished  signal  when  safe 
load  conditions  have  been  exceeded.  As  well  as  show- 

ing overloaded  transformers  it  also  shows  underloaded 
transformers.  The  really  interesting  part  of  this  instru- 

ment is  that  it  automatically  corrects  the  reading  of  the 
indicating  hand  for  variations  in  the  ambient  tempera- 

ture. When  transformers  are  loaded  on  the  basis  of 
oil  temperature  alone  there  is  great  danger  of  overheat- 

ing and  burning  out  the  coils.  With  the  instrument  de- 
scribed the  thermometer  immersed  in  oil  gives  a  read- 

ing based  upon  the  actual  oil  temperature  and  this  read- 
ing then  is  modified  by  the  ambient  thermometer  in  the 

instrument  case  in  a  way  such  that  the  reading  of  the 
hand  on  the  dial  is  a  positive  indication  of  the  percent- 

age of  safe  load  on  the  transformer.  The  ambient  cor- 
rection feature  not  only  permits  higher  loading  of  the 

transformers  in  winter  and  in  the  evening  when  the 
surrounding  air  is  cool,  but  also  gives  a  warning  when 
the  load  on  the  transformer  reaches  a  dangerous  point 
during  the  heat  of  summer  or  during  the  daytime  un- 

der the  direct  rays  of  the  sun. 

Cooling  of  Transformers 
An  increasing  demand  from  the  power  companies  for 

larger  sizes  of  self-cooled  transformers  has  been  made 
until  now  this  type  of  transformer  is  manufactured  in 
sizes  up  to  20,000-kva.  units.  In  order  to  ship  these 
large  transformers  vidth  oil  it  is  sometimes  necessary  or 
desirable  to  remove  the  radiators.  To  eliminate  the 
necessity  of  withdrawing  the  oil  when  removing  or  re- 

placing the  radiators  there  has  been  developed  by  one 
manufacturing  company  a  very  compact  type  of  poppet 
valve  which  is  closed  at  such  times  enabling  the  radia- 

tor to  be  removed  or  replaced  as  desired.  When  open, 
this  valve  does  not  interfere  with  the  circulation  of  the 
oil  in  the  radiator  and  in  no  way  lessens  the  cooling 
effect. 

Another  insight  into  this  self-cooled  transformer 
situation  is  had  with  the  development  of  a  new  form  of 
radiator  by  the  Pittsburgh  Transformer  Company  which 
reports  as  follows: 

With  the  more  extensive  use  of  self-cooled,  radiator- 
type  transformers  the  problems  involving  weights, 
space  for  shipment  and  installation  of  radiators  upon 
arrival  at  destination  become  more  difficult. 

Shipment  of  self-cooled,  radiator-type  transformers 
has  in  the  past  oft  times  necessitated  the  removal  of 
the  radiators  before  shipment  from  the  factory  in  order 
to  avoid  damage  to  the  radiator  while  in  transit  and  to 
meet  shipping  space  limitations.  Such  conditions  neces- 

sitate assembling  the  radiators  on  the  transformer  after 
the  shipment  arrives  at  its  destination.  This  entails  ad- 

ditional expense,  delay  and  annoyance  in  placing  the 
transformers  in  operation.  This  condition  is  particu- 

larly true  when  large  transformers  requiring  from  fif- 
teen to  twenty  radiators  per  transformer  are  involved. 

When  assembling  radiators  in  the  field  it  is  more  or 
less  difficult  to  secure  an  oil-tight  fit  due  to  the  difficulty 
in  securing  proper  alignment  of  flange-bolt  holes, 
gaskets,_  etc.  Also  there  is  danger  that  the  openings  on 
the  radiators  may  not  be  properly  protected  thereby 
allowing  moisture  to  enter  the  radiator.  If  this  point 
is  not  carefully  watched  the  moisture  may  not  be  en- 
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TABLE  II. — Monthly  summary  of  automatic  switch  operations.  Southern  California  Edison  Company. 
JANUARY  1925 

An  analysis  based  upon  the  ideal  operation  of  protective  equipment 
Trouble  on  2,300-volt  and  4,000-volt  circuits 

and  equipment  is  neglected. 
11 

Clearance  of  trouble 
1.  Total  number  of  cases  possible  to  be  cleared         40 

(Includes  trouble  which  could  be  cleared  by  tlie  operation  of  one  or  more 
automatic  circuit  breakers.  Each  case  of  trouble  counts  as  one,  re 
gardless  of  the  number  of  operations  required  to  clear  the  trouble.  If  a 
switch  is  closed  in  for  test  and  trips  out  this  does  not  count  as  another 
case  of  trouble) 

2.  Total  cases  cleared         40 
(Includes  the  number  of  cases  of  trouble  cleared,  thereby  preventing  a 
system  interruption.  May  include  the  interruption  of  other  circuits  or 
equipment.) 

3.  Total  cases  cleared  correctly  on  the  voltage  concerned         39 
(Includes  the  cases  of  trouble  in  which  a  minimum  number  of  automatic 
switches  operated  on  the  voltage  concerned  and  no  necessary  switches  on 
this  voltage  failed  to  operate.  However,  some  switches  may  trip  out 
incorrectly  on  other  voltages.) 

4.  Total  cases  cleared  correctly  considering  switch  operations  on  all  voltages         39 
(Tripping  out  of  switches  by  over-voltage  or  under-voltage  relays  are 
considered  as  correct  operations.) 

Automatic  switch  operations 
1.  Total  number  of  automatic  switch  operations  necessary  for  the  correct  clearance  of 

trouble         54 
(Includes  the  correct  number  of  switches  which  should  have  kicked  out 
in  order  to  clear  the  trouble  from  the  system.) 

2.  Total  number  of  automatic  switches  which  operated  correctly  to  clear  the  trouble  on 
the  voltage  concerned          54 

(Includes  the  operation  of  all  switches  tripped  out  by  over-voltage  or 
under-voltage  relays.) 

3.  Total  number  of  unnecessary  automatic  switch  operations          12 
(Includes  all  switches  which  tripped  out  incorrectly  at  time  of  trouble. 
Operations  due  to  unknown  trouble  may  be  considered  as  correct.) 

4.  Total  number  of  automatic  switches  which  failed  to  operate    1 
(Includes  all  switches  which  did  not  trip  but  should  have  tripped  in 
order  correctly  to  clear  the  trouble.)  _ 

5.  Total  number  of  automatic  switch  operations         66 
(Includes  every  switch  operation,  11-kv.,  or  above,  that  appears  to  be 
caused  by  some  case  of  trouble.  Trip-outs  of  switches  when  closed  in  on 
test  are  included;  operations  due  to  trouble  in  control  equipment  and 
relays  are  included;  accidental  trips  or  switches  dropping  out  due  to 
mechanical  trouble  are  not  included.) 

Causes  of  failures 
Of  the  unnecessary  operations: 

Synchronous  machines  falling  out  of  step          10 
A.  C.  trips  failed  or  delayed  in  operation*    1 
Improper  relay  setting    0 
Failure  of  control  wiring    0 
Failure  of  battery  on  11  kv    0 
Failure  of  CO  relay    j- 
Unexplained  operation  of  CR  relay    0 

Of  the  switches  failing  to  operate: 
Failure  of  battery           ^ 
Failures  unexplained   " ' "  "         JJ 
Improper  relay  setting      ^ 

*A11  plunger  relays  and  series  trips  are  included  under  "A.  C.  trips."    Failure  of  any 
piece  of  equipment  is  recorded  only  when  found  so  by  results  of  test  or  proper  inspection. 

Potentials  in  kv. 
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tirely  removed,  thereby  lowering  the  dielectric  strength 
of  the  oil. 

One  transformer  manufacturer  has  overcome  the  ob- 
jections outlined  above  by  developing  a  radiator  of  such 

sturdy  construction  that  it  can  be  welded  to  the  trans- 
former tank  at  the  factory  and  the  transformer  shipped 

complete  with  all  oil  in  the  transformer  and  radiators, 

thereby  eliminating  the  trouble  and  expense  of  install- 
ing radiators  and  handling  oil  in  the  field.  This  radiator 

is  of  rugged  construction,  yet  light  in  weight.  It  is 
made  from  copper-alloy  steel  approximately  twice  as 

heavy  as  the  steel  used  in  the  ordinary  tubular-type 
radiator.  There  are  no  pockets  or  crevices  either  inside 
radiators  are  accessible  on  all  sides  for  cleaning  and 

painting  without  removal  from  the  tank. 
Tills  radiator  oifers  maximum  cooling  efficiency.  It 

is  about  twice  as  efficient  as  any  transformer  radiator 

heretofore  produced  and  permits  the  shipping  of  trans- 
formers built  as  large  as  15,000  kva.,  self-cooled  and 

complete  with  oil  and  radiators  installed,  on  standard 
railroad  cars.  Units  up  to  20,000  kva.,  self-cooled,  can 
be  shipped  complete  with  oil,  and  radiators  attached 

permanently,  by  using  drop-bottom  cars. 

Power  Interchange 

This  is  a  topic  upon  which  there  has  been  much  in- 
teresting discussion  as  to  the  various  means  by  which 

interchange  of  power  is  made  possible.  The  year  just 

past  no  doubt  witnessed  the  largest  interconnection  of 

different  power  companies  ever  consummated.  The  ex- 
perience gained  with  this  great  interconnected  net  work 

has  been  very  valuable  to  all  of  the  various  utility  com- 
panies as  there  have  been  the  many  questions  of  various 

frequencies  and  voltages  to  be  met. 
The  following  reports  from  member  companies  on  this 

subject  are  submitted  and  appear  in  full  later  in  this renort: 

"Frequency  Changer  Operation,"  by  L.  L.  Dyer  and 
E.  R.  Stauflfacher;  "Power  Interchange  in  San  Joaquin 
Valley  in  1924,"  by  R.  D.  Likely;  and  "Pacific  Gas  and 
Electric  Company  Power  Interchange,"by  H.  T.  Sutcliffe and  B.  D.  Dexter. 

Relays  and  Relay  Application 
The  proper  operation  of  any  system  and  especially  a 

net-work  system  of  transmission  lines  is  so  closely  re- 
lated to  the  proper  functioning  of  the  relays  and  pro- 

tective devices  that  no  study  of  electrical  apparatus  is 
complete  without  careful  consideration  of  the  many 
relay  problems  involved.  Such  a  study  has  a  direct 
bearing  upon  reduction  in  investment  and  operating 
costs.  The  proper  functioning  of  relays  results  in  very 
great  savings  by  preventing  damage  to  equipment  and 
eliminating  hazards  and  also  increases  revenues  by  pre- 

venting unnecessary  system  interruptions  by  reducing 
any  interruption  to  the  particular  line  or  station  in- 

volved in  the  disturbance.  Then,  too,  the  proper  appli- 
cation of  relays  permits  the  operation  of  a  transmis- 

sion system  particularly  a  net-work  system,  to  derive 
the  greatest  benefit  from  the  carrying  capacity  of  the 
line  conductors  by  having  such  a  system  completely  tied 
together  through  the  net  work.  This  gives  diverse 
feeds  into  certain  stations  and  assures  that  any  trouble 
will  be  taken  care  of  by  the  proper  functioning  of  the 
relays  on  the  lines  involved. 

Therefore  the  apparatus  bureau  during  the  past  year 
has  spent  much  time  in  the  consideration  of  the  topic 
of  relays  and  relay  applications.  There  has  been  some 
discussion  as  to  the  necessity  for  definite  specifications 
for  relay  operation  that  records  may  be  kept  of  each 
operation.    The  following  classification  is  suggested: 

( 1 )  Correct    operations 
(2)  Incorrect   operations 

(3)     Unnecessary   operations 
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These  operations  are  to  include  the  action  of  the  oil- 
circuit  breaker  involved.  As  to  whether  it  is  proper 
to  include  the  action  of  the  oil-circuit  breaker  in  relay 
operation  is  no  doubt  open  for  discussion.  In  any  event 
if  improper  oil-circuit  breaker  operation  occurs,  as  it 
does  on  most  systems,  then  greater  attention  must  be 
paid  to  the  overall  testing  and  maintenance  of  both 
relays  and  oil-circuit  breakers  as  either,  without  the 
proper  functioning  of  the  other,  is  useless. 

Several  of  the  member  companies  are  keeping  records 
of  the  operation  of  their  relays  for  further  study.  The 
Southern  California  Edison  Company  has  devised  a 

card  system  known  as  "Protective  Equipment  Record" which  is  used  with  cards  of  four  colors  as  follows: 

Blue,  for  220  kv.  and  150  kv. 
Salmon,    for    60    kv.    and    30    kv. 
Cream,    for    15   kv.    and    11   kv. 
White,    for    all    below    11    kv. 

These  cards  all  carry  the  same  data  and  are  arranged 
to  carry  information  on  both  sides.  Fig.  2  shows  one 
of  these  cards. 

The  value  of  the  information  which  may  be  derived 
from  the  study  of  relay  operation  is  illustrated  in 
Table  II,  the  original  of  which  was  submitted  by  E.  R. 
Stauffacher  of  the  Southern  California  Edison  Com- 
any.  A  report  similar  to  the  one  shown  is  drawn  up 
monthly  and  yields  much  valuable  information. 

New  or  Unusual  Applications  of  Relays 

Under  this  heading  it  is  believed  that  a  general  state- 
ment of  the  practices  developed  by  various  Western 

engineers  for  the  protection  of  intricate  transmission 
net  works  will  be  pertinent  and  of  general  interest. 
Several  diiferent  methods  of  application  of  standard 
and  modified-standard  relays  are  in  use  by  the  differ- 

ent companies.  Papers  covering  this  subject  have 
been  prepared  and  appear  in  full  later  in  this  report. 

These  papers  are:  "Relays  and  Relay  Application,"  by 
R.  C.  Denny;  "New  Types  of  Protective  Relays,"  by  H. 
T.  Sutcliffe,  R.  W.  Wilkins  and  H.  S.  Lane;  "Relay 
Protection  as  Applied  to  a  Large  Transmission  Net- 

work," by  R.  W.  Wilkins. 
Relative  to  the  subject  of  relay  protection  is  the 

subject  of  the  calculation  of  short-circuit  currents.  A 
knowledge  of  at  least  an  approximation  of  the  amount 
of  current  delivered  over  certain  lines  under  condi- 

tions of  stress  is  essential  to  the  intelligent  applica- 
tion and  setting  of  relays.  Measurements  in  this  case 

are  impossible  and  calculations  impracticable.  Hence 
most  power  companies  of  any  size  have  built  up  a 
"dummy"  system  on  a  small  scale.  From  the  "dummy" 
current  deliveries  under  conditions  of  trouble  may  be 
determined  with  acceptable  accuracy.  A  description 
of  the  "dummy"  system,  or  "calculating  board,"  as  it 
is  called,  used  on  the  San  Joaquin  system  is  given  by 
R.  C.  Denny  in  his  paper  "Design  and  Application  of 
System  Calculating  Board,"  appearing  in  full  later  in 
this  report. 

New  Equipment 

_  The  bureau  is  interested  in  following  the  installa- 
tions of  electrical  equipment  as  they  are  made.  By 

thus  following  the  latest  applications  of  new  equip- 
ment much  information  of  interest  and  value  to  mem- 

bers and  member  companies  may  be  derived.  "Switch- 
board Instruments  and  Wiring"  by  Roy  Martindale  is 

published  later  in  this  report  and  "-ives  a  description  of 
the  metering  installation  at  the  new  Hollywood  sub- 

station of  the  Los  Angeles  Bureau  of  Power  and  Light. 
There  has  been  heavy  demand  for  an  inexpensive  type 

of  high-voltage  current  transformer  suitable  for  relay 
operation  and  also  metering.  The  characteristics  of 
the  bushing  type  of  current  transformer  are  such  as  to 
be  unfavorable  for  this  latter  type  of  service.  There 
has  been  developed  by  a  Pacific  Coast  manufacturer,  the 
Pacific  Electric  Manufacturing  Company,  what  is  known 
as  the  meter  type  transformer  which  is  manufactured 
for  service  at  35-45  kv.,  60-73  kv.  and  125-132  kv.  This 
transformer  is  mounted  immersed  in  oil  of  the  oil- 
circuit  breaker.  A  paper  on  the  "Characteristics  of  Pa- 

cific Electric  Manufacturing  Company  Meter  Trans- 
formers" appears  in  full  later  in  this  report. 
Automatic  Stations  and  Equipment 

There  has  been  a  very  consistent  increase  in  the  ap- 
plication of  automatic  reclosing  equipment  to  substa- 

tions and  the  results   attained  have  been  beyond  the 

expectations  of  those  who  recommended  their  installa- 
tion. One  of  the  first  companies  to  install  automatic 

substations  was  the  San  Joaquin  Light  &  Power  Cor- 
poration and  the  report  submitted  by  E.  K.  Sadler, 

"Automatic  Substations  on  the  San  Joaouin  and  Af- 
filiated Systems,"  appearing  in  full  later  in  this  report 

gives  some  interesting  information  covering  these  in- 
stallations. 

Automatic  substation  installations  being  made  on  the 
system  of  the  Pacific  Gas  and  Electric  Company  are 
covered  in  a  paper  by  R.  B.  Kellogg,  H.  T.  Sutcliffe  and 
B.  D.  Dexter  on  "Design  and  Operation  Features  of 
Automatic  Substations,"  appearing  in  full  later  in  this 
report.     "Design  of  Automatic  Regulator  Heads,"  by 
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Fig.  2 — Showing  (above)  the  face  and  (below)  the  reverse  side 
of  the  protective  equipment  record  card  used  by  the  Southern 
California  Edison  Company.  This  card  supplies  a  continuous 
record  of  all  changes  in  relay  settings  or  of  other  like  equipment 
in  the  order  in  which  they  are  made. 

J.  L.  Landon,  appears  in  full  later  in  this  report  and 
gives  some  interesting  information  on  that  subject. 
"Some  Features  of  Automatic  Generating  Plant  Design 
and  Operation,"  by  R.  C.  Denny,  appears  in  full  later 
in  this  report. 

Station  Electrical  Grounds  and  Control  of  Grounds 
Great  interest  is  manifested  in  this  subject  and  much 

study  has  been  given  toward  the  improved  efficiency 
of  grounding  systems.  Pertinent  to  this  are  the  ef- 

forts toward  the  actual  measurement  of  the  resistance 
of  the  ground  return  circuits  between  stations.  Greater 
care  should  be  taken  not  only  to  secure  better  grounds, 
but  frequent  tests  and  inspections  should  be  made  to 
determine  the  value  of  such  grounds  as  established. 

Papers  on  this  subject  following  later  in  this  report 
are  "Ground  Current  Control  and  Station  Electrical 
Grounds,"  by  F.  H.  Mayer,  D.  J.  Kennelly  and  H.  L. 
Sampson;  "Station  Grounds  on  the  San  Joaquin  Sys- 

tem," by  H.  N.  Kalb;  and  "Station  Grounds  on  Pacific 
Gas  and  Electric  Company  System,"  by  B.  D.  Dexter, H.  S.  Lane  and  H.  T.  Sutcliffe. 

Fire-Pighting   Methods   and  Equipment 
This  topic  is  one  which  vitally  concerns  all  operating 

men  of  public  utilities  as  there  always  is  the  hazard  of 
failure  of  oil-filled  apparatus,  generating  equipment, 
etc.,  any  of  wliich  may  result  in  serious  fires,  crippling 
the  plant  output  and  creating  great  damage.  Many 
schemes  have  been  evolved  and  put  into  successful 
operation  for  the  protection  of  generating  equipment  by 
the  use  of  closed  systems  of  ventilation,  dampers  in 
air  ducts,  differential  relay  protection  to  immediately 



June  1,  1925] Journal    of    Electricity 459 

disconnect  machines  from  the  line  and  from  field 
excitation  and  the  use  of  water,  steam,  carbon  dioxide 
or  carbon  tetrachloride  for  putting  out  such  fires  which 
once  started. 

The  committee  this  year  has  studied  the  many  angles 
of  proper  fire-fighting  equipment  and  the  failures  of 
oil-filled  apparatus  hoping  to  profit  very  materially from  them. 

The  following  reports  are  submitted:  "Fire-Fighting 
Equipment  Used  by  L.  A.  Bureau  of  Power  and  Light," 
by  H.  H.  Cox;  "Fires  Caused  by  Failures  of  Oil-Filled 
Apparatus,"  by  H.  A.  Laidlaw;  "Fire-Fighting  Prac- 

tices of  San  Joaquin  Light  &  Power  Corporation,"  by 
J.  M.  Buswell;  "Fire-Fighting  Equipment  and  Expe- 

riences of  the  Edison  Company,"  by  J.  C.  Gaylord,  H. 
L.  Sampson  and  L.  L.  Dyer;  and  "Fire-Fighting  Ap- 

paratus at  Long  Beach  Steam  plant  No.  2." 

Suggested  Program  for  Ensuing  Year 
There  are  many  topics  each  year  which  in  themselves 

are  desirable  for  study  by  this  committee,  but  which 
may  not  be  of  interest  to  the  greatest  number  of  those 
on  the  committee.  In  order  to  determine  subjects  of 
interest  with  the  least  possible  delay,  careful  considera- 

tion was  given  to  these  topics  at  the  Fresno  meeting 
and  the  following  were  agreed  upon  as  a  recommended 
program  for  the  coming  year.  This  is  of  course  subject 
to  change  should  the  incoming  chairman  so  desire. 

(1) Pacific    Coast   practices    in   transmission    and   distribu- 
tion substations.     This  should  be  the  major  topic. 

Tests  of  station  grounds.     Further  information  on  this 
subject    is    very    desirable. 

Oil-circuit    breakers 

(a)  Report  of  any  tests  -which  may  be  conducted  by 
Pacific    Coast    companies. 

(b)  Gather  data  and  study  oil-circuit  breaker  opera- 
ation  through  a  special  committee  in  conjunction 
with  the  member  companies  in  the  use  of  form 
adopted  by  apparatus  bureau  at  Fresno  meeting. 

Review  of  transformer  voltages  in  conjunction  with 
the  overhead  systems  committee. 

Relays  and  relay  application 

(a)  New  types  of  relays  for  the  protection  of  trans- 
mission net  works. 

(b)  New  types  of  relays  for  the  protection  of  in- 
ternal  trouble   in  equipment. 

(c)  New  or  unusual  application  of  older  types  of 
relays. 

Lightning  arresters. 

High-tension    fuses. 

Carrier-current   telephone    communication.      (This    last 
topic    not    definitely    decided    upon.) 

In  the  carrying  forward  of  the  work  of  the  apparatus 
bureau  for  the  ensuing  year,  the  chairman  can  ask 
nothing  better  for  the  incoming  chairman  than  that  the 
same  cooperation  be  extended  to  him  that  has  been 
given  to  the  chairman  this  year. 

The  activities  of  the  committee  are  wonderful  clear- 
ing houses  of  information,  for  good  fellowship  and  for 

the  "rubbing  of  elbows"  with  the  men  of  the  industry. 
For  all  of  these  and  for  the  wonderful  cooperation  the 
chairman  is  deeply  grateful. 

(2) 

(3) 

(4) 

(6) 

(6) 
(7) 
(8) 

Increasing  Oil-Circuit  Breaker 
Interrupting  Capacity 

By  H.  H.  Cox 

THE  development  of  the  oil  circuit  breaker  in  south- 
ern California  dates  back  almost  to  the  beginning  of 

oil  switches.  Oil  switches  first  were  made  locally 
because  the  operating  companies  had  to  have  something 
better  than  ordinary  knife  switches.  Later,  locally 
made  oil  switches  came  to  be  quite  extensively  used 
for  two  reasons.  First,  because  they  could  be  obtained 
cheaply.  Low  first  cost  was  quite  essential  for  many 
of  the  pioneer  extensions.  Second,  because  they  could 
be  obtained  much  quicker  than  from  Eastern  factories. 

About  twelve  years  ago  the  problem  of  interrupting 
capacity  was  encountered.  Due  to  the  growth  of  the 
generating  plants,  switches  began  to  fail.  This  prob- 

lem first  was  met  by  increasing  the  physical  size  of  the 
switch,  larger  tanks,  longer  breaks  and  contacts  deeper 
in  oil.  The  next  step  was  changing  from  two  breaks 
per  phase  to  four  breaks.  This  change  so  increased  the 
interrupting  capacity  that  for  several  years  everything 
was  all  right.     Finally,  four  break  switches  began  to 

fail  and  the  next  step  was  the  development  of  the  six- 
break  switch.  Again  the  problem  was  solved  for  a  few 
years  and  then  the  six-break  switches  began  to  fail  by 
bursting  their  tanks,  throwing  oil  and  in  other  ways 
demonstrating  their  inadequacy.  Up  to  this  time  all 
tanks  had  been  rectangular  and  of  fairly  light  sheet 
metal.  It  was  seen  that  rectangular  tanks  would  not 
stand  the  internal  pressures  developed.     The  next  step 
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Fig.  1 — Semi-schematic  diagram  of  a  6-break,  33-kv.,  800-amp. 
oil  circuit  breaker  showing  the  explosion  header  and  the  vent  pipe 
which   carries   the    gases    to   the    roof. 

was  to  make  the  tanks  into  a  form  which  would  vsdth- 
stand  internal  pressure.  This  produced  a  cylindrical 
tank  with  a  rounded  top  and  bottom  of  heavier  sheet 
steel,  all  seams  being  welded.  A  manhole  cover  on  the 
top  held  down  by  coil  springs  provided  a  relief  valve 
to  reduce  excessive  internal  pressure. 

Today  there  are  operating  in  southern  California 
six-break  switches  of  this  type  which  are  interrupting 
successfully  33-kv.  short  circuits  of  750,000  kva.  and 
66-kv.  short  circuits  of  even  greater  volume.  A  few  of 
these  switches  have  been  made  having  ten  breaks  per 
phase.  However,  the  tendency  at  the  present  time 
seems  to  be  to  stick  to  the  six-break  switch  and 
strengthen  the  tank  rather  than  to  use  the  ten  breaks. 

In  rebuilding  some  of  the  older  switches  and  in  some 
new  switches  which  are  to  be  used  indoors  and  in 
limited  space  it  was  not  possible  to  utilize  the  round 
tank  idea,  consequently  the  nearest  possible  approach 
to  it  is  used.  Oval  tanks  with  specially-reinforced  sides 
and  bottom  of  heavier  plate  and  with  cast-steel  tops  are 
proving  successful.  Particular  attention  has  been  given 
to  the  tank  welding  in  order  to  gain  all  possible 
strength.  Realizing  that  a  high  pressure  is  produced  in 
a  breaker  during  the  period  of  interrupting  heavy  short 
circuits  and  that  considerable  gas  is  generated  from  the 
decomposition  of  the  oil  by  the  arc,  it  was  decided  to  be 
impractical  to  try  to  make  the  tank  strong  enough  to 
hold  under  all  circumstances.  Consequently  means  were 
designed  whereby  this  pressure  could  be  relieved.  This 
has  resulted  in  a  manifold  extending  across  the  three 
tanks  of  a  switch  that  acts  both  as  a  relief  space  and 
as  oil  separating  chamber.  This  manifold  is  vented  to 
the  outside  of  the  station  building.  The  vent  is  carried 
outside  because  the  gas  generated  in  a  switch  is  almost 
pure  hydrogen  and  is  highly  explosive  when  mixed  with 
air.  An  illustrative  sketch  of  this  switch  is  shown  in 
Fig.  1  which  will  give  the  general  details  of  design. 
The  vent  pipe  is  2-in.  or  3-in.  iron  pipe. 

On  some  of  the  switches  upon  which  was  first  tried 
the  venting  scheme  a  3-in.  pipe  manifold  was  used  with 
a  single  vent  pipe.  This  proved  inadequate  and  was 
later  replaced  by  running  a  separate  3-in.  vent  pipe 
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direct  to  the  outside  of  the  building  from  each  tank. 
So  far  this  has  proved  successful  for  the  interrupting 
duty  required  in  that  particular  location. 

Fig.  1  shows  a  six-break  switch  arranged  with  ex- 
ternal vent. 

Oil-Circuit  Breaker  Experiences  and 
Problems 

By  H.  S.  MINOR 

OF  "Progress  in  Higher- Voltage  Breakers"  to  in- crease the  rupturing  capacity,  the  means  employed 
by  the  various  manufacturing  companies  are 

familiar  to  most.  The  more  common  of  these  are:  in- 
crease in  speed  of  break,  increase  of  number  of  breaks, 

increase  in  strength  of  tanks  and  parts,  vents  for  the 
handling  of  oil  and  gas  pressures,  and  other  similar 
advances.  It  is  believed  that  we  are  more  interested 
in  the  operating  experiences  and  installation  difficulties 
encountered  with  various  type  of  switches.  These  ex- 

periences of  the  San  Joaquin  Light  &  Power  Corpora- 
tion show  that  all  of  these  points  must  be  given  care- 

ful thought  when  considering  the  design  of  a  switch. 
We  have  used  one  line  of  oil  switches  with  a  higher 
rating  than  switches  formerly  used  that  do  not  stand 
up  to  the  service  required  as  well  as  the  older  type. 
Several  of  these  newer  switches  have  been  bent  all  out 
of  shape  on  several  occasions,  most  of  the  oil  blown 
out  and  a  bad  service  interruption  caused.  In  changing 
the  design  the  tanks  had  been  made  stronger  and  deeper, 
the  break  occurring  under  a  greater  depth  of  oil,  but 
the  top  of  the  switch  was  not  made  strong  enough  to 
take  care  of  the  strains  to  which  it  was  subjected. 

The  same  line  of  switches  was  equipped  with  an 
improved  type  of  operating  mechanism  which  has  proved 
to  be  so  delicately  set  that  the  switches  trip  out  on 
many  occasions  when  no  trouble  is  found  on  the  lines, 
these  interruptions  being  much  more  frequent  with  this 
newer  type.  The  operating  mechanism  is  one  of  the 
most  important  parts  of  the  switch  gear  and  must  be 
made  rugged  and  dependable.  Some  switches  are  found 
where  it  is  necessary  to  work  over  the  parts  of  the 
operating  mechanism  before  the  switch  will  function 
properly.  On  some  outdoor  switches  the  mechanism 
has  not  been  housed  properly  and  after  being  exposed 
to  the  weather  for  some  time  has  failed  to  operate.  On 
still  other  switches  where  the  operation  has  not  been 
satisfactory  a  factory  man  has  been  sent  out  on  the 
job  and  a  few  newly  designed  parts  added. 
We  have  also  several  switches  of  large  carrying  ca- 

pacity which  run  hot  when  subjected  to  about  75  per 
cent  or  less  of  their  nomal  ampere  rating.  On  some  oc- 

casions it  has  been  necessary  to  install  a  ventilating 
system  to  keep  the  switch  cool  enough  to  be  operated 
safely. 

There  seems  to  have  been  too  great  a  tendency  for 
the  manufacturing  companies  both  large  and  small  to 
build  something  in  the  way  of  an  oil  switch  and  try  it 

out  on  some  power  company's  system  and  later  attempt 
to  improve  it  if  not  satisfactory.  Only  during  the  last 
few  years  has  any  attempt  been  made  to  subject 
switches  of  different  design  to  tests  of  the  conditions 
under  which  they  are  supposed  to  operate. 

Practically  all  of  the  distribution  outside  of  the  larger 
towns  and  cities  within  the  company's  territory  is  at 
11  kv.  Until  within  the  last  few  years  at  most  of 
our  substations  these  lines  radiated  from  indoor  type 
oil  switches  which  have  been  housed  in  wooden  frame 
corrugated  iron  buildings  with  concrete  floors.  These 
buildings  have  been  satisfactory  for  the  size  stations 
for  wliich  they  were  built  but  as  the  loads  increase  and 
the  transformer  installation  is  increased  it  becomes 
necessary  to  consider  cell  structures  and  isolation  of 
phases  in  order  properly  to  provide  the  rupturing  ca- 

pacity needed.  In  some  of  the  larger  substations  the 
company  has  used  this  form  of  construction.  In  others 
an  outdoor  type  switch  supported  on  a  pipe  structure 
has  been  used.  It  is  found  that  the  outdoor  type  of 
substation  is  much  cheaper  than  the  fireproof  building 
and  cell  structure  equipment  which  it  replaces.  The 
company  has  believed  that  it  is  just  as  satisfactory  and 
operating  experience  bears  this  out.  It  is  hard  to  find 
on  the  market  many  outdoor  type  oil  switches  of  great 
rupturing  capacity  which  are  built  for  11  kv.  service. 

Rupturing  capacity  becomes  a  more  and  more  im- 

portant consideration  as  the  load  on  a  system  grows. 
When  the  transformer  installation  at  a  substation  is 
increased  it  soon  becomes  necessary  also  to  increase  the 
size  of  the  oil  switches.  The  same  condition  exists 
when  considering  the  switches  on  the  transmission  sys- 

tem. Sometimes  it  is  difficult  or  impossible  to  utilize 
the  smaller  switches  which  are  being  removed  from 
service.    It  was  necessary  to  face  this  sort  of  a  problem 

Fig.  1 — Showing  two  2-break  oil  circuit  breakers  built  together  to 
form  one  4-break  oil  circuit  breaker. 

when  considering  the  switch  eauipment  at  Power  House 
No.  1  and  at  Copper  Mine  Substation.  These  two  sta- 

tions had  been  connected  by  two  60  kv.  trunk  lines  of 
small  vdre  which  are  being  replaced  by  a  tower  line 
supporting  one  circuit  of  heavy  conductor.  All  of  the 
switches  in  service  were  60  kv.,  two-break,  indoor-type, 
and  had  thrown  oil  on  several  occasions.  At  times  con- 

siderable damage  had  been  caused.  Switches  of  larger 
rupturing  capacity  were  needed. 

At  the  Copper  Mine  Substation  there  are  four  60-kv. 
lines  including  the  new  line  to  P'.H.  No.  1.  To  install 
four  outdoor  type  60-kv.,  four-break  oil  switches  with 
disconnects,  buses,  etc.,  mounted  on  steel  structures 
would  cost  $25,000.  This  would  leave  six  of  the  indoor- 
type,  two-break  oil  switches  on  hand  and  a  fire-proof 
buildmg  30  ft.  x  70  ft.  for  which  there  would  be  no 
particular  use.  The  idea  of  making  a  four-break  switch 
out  of  two  of  the  two-break  switches  was  considered 
and  it  was  found  that  two  of  the  switches  could  be  tied 
together  mechanically  in  a  satisfactory  way  so  that 
they  would  operate  as  a  four-break  switch.  The  ex- 

pense was  less  than  $50  for  each  pair  of  switches.  By 
installing  one  additional  four-break  switch  and  using 
the  six  two-break  switches  in  three  sets  of  two  it  was 
possible  to  equip  each  of  the  four  lines  with  a  four- 
break  switch.  The  cost  of  this  installation  is  about 
$10,000,  a  saving  of  $15,000  effected  by  using  the  equip- 

ment in  this  manner.  There  have  been  several  inter- 
ruptions since  these  rebuilt  switches  were  placed  in 

service,  all  of  which  were  handled  without  any  diffi- 
culty.    Fig.  1  shows  an  example  of  this  reconstruction. 

Similar  switches  had  been  in  use  at  Power  House 
No.  1.  The  switches  are  solenoid  operated  while  those 
at  the  Copper  Mine  Substation  were  hand  operated. 
Here  the  switches  are  installed  in  a  long  narrow  switch 
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gallery  and  it  was  not  possible  to  place  two  of  these 
switches  side  by  side  as  was  done  at  the  substation. 
Instead  they  were  placed  end  to  end.  Bell  crank  sup- 

ports were  reinforced  and  the  throw  of  the  pallet  switch 
adjusted  so  that  the  same  operating  solenoid  could 
handle  the  four-break  switch.  The  cost  of  this  job 
was  not  over  $10  for  each  set  of  switches.  Tliere  are 
two  60-kv.  lines  to  take  care  of  at  the  power  house 
and  the  cost  of  an  outdoor  installation  of  new  four- 
break  switches  would  be  about  $12,.500,  while  the  in- 

stallation inside  the  building  using  the  old  switches  cost 
about  $2,500.  It  would  have  cost  about  $9,200  to  in- 

stall two  new  four-break  oil  switches  inside  the 
building. 

The  company  has  used  transformer  oil  in  oil  switches 
in  place  of  approved  switch  oil  at  a  saving  of  about 

Fig.  2 — Showing  mechanism  of  6-brGak  oil  circuit  breaker  manu- 
factured by  Pacific  Electric  Manufacturing  Company  of  San  Fran- 

cisco. 

25  per  cent  in  the  cost  of  the  oil  and  has  had  no  oper- 
ating difficulties  with  it. 

As  yet  no  means  of  interlocking  the  disconnects  used 
in  connection  with  oil  switches  has  been  developed. 

Tests  have  been  made  with  a  cycle  counter  on  the 
speed  of  opening  of  oil  switches.  Tliis  disclosed  a 
variation  of  from  6  cj'cles  to  17  cycles  in  the  time  re- 

quired from  trip  to  the  point  where  the  blade  leaves  the 
clip  and  a  variation  of  from  12  cycles  to  15  cycles  from 
the  beginning  of  opening  to  the  end  of  stroke. 

According  to  one  of  the  manufacturers  of  oil  circuit 
breakers  distinct  progress  in  the  design  and  manufac- 

ture of  oil  circuit  breakers  in  the  higher  voltages  has 
been  shown,  especially  with  regard  to  ease  of  installa- 

tion, maintenance  and  operation  mechanisms.  The  Gen- 
eral Electric  Company,  which  manufactures  oil  circuit 

breakers  with  explosion  chambers,  has  embodied  in 
some  of  its  present  standard  lines  of  these  breakers 
an  improved-design  explosion  chamber,  which  makes  it 
unnecessary  to  remove  the  explosion  chamber  when 
installing  new  contacts,  where  tliis  removal  formerly 
was  required.  This  improved  design  materially  cuts 
down  the  out-of-circuit  period  of  an  oil  circuit  breaker 
for  the  purpose  of  changing  contacts. 

Regarding  ease  of  installation,  actual  experiments 
have  been  made  by  the  General  Electric  Company  with 
breakers  crated  and  braced  on  freight  cars  to  determine 
whether  or  not  it  would  be  practical  to  ship  triple-pole 
breakers  in  one  unit,  thus  requiring  no  re-assembly  at 
the  point  of  installation.  These  experiments  have  been 
very  successful  and  the  company  now  ships  oil  circuit 

breakers  up  to  and  including  the  73-kv.  size  as  a  unit 
so  that  the  three  poles  may  be  simultaneously  mounted 
without  any  re-assembly.  Of  course  the  solenoid  or 
motor  mechanism  must  be  attached  to  the  finished 
framework  after  its  installation. 

Further  improvements  have  been  made  in  the  higher- 
voltage  breakers  by  the  installation  of  separating 
chambers.  The  breakers  themselves  have  been  made 
oil  and  gas  tight  so  that  the  only  exit  for  gas  is 
tlirough  the  separating  chamber.  The  function  of  the 
chamber  is  to  minimize  oil  throw,  to  condense  oil  vapor 
formed  by  contact  of  arc  and  oil  during  an  interruption 
and  to  cool  the  arc  gas  before  it  is  discharged  into 
the  atmosphere. 

It  is  true  that  the  interrupting  capacity  of  a  breaker 
depends  upon  the  speed  of  the  break,  but  it  does  not 
follow  necessarily  in  every  case  that  the  liigher  the 
speed  the  greater  the  interrupting  capacity.  The  in- 
teriTipting  capacity  of  a  breaker  depends  upon  not  only 
the  quantity  of  gas  generated,  but  also  upon  the  speed 
of  generation.  Therefore  it  may  be  possible  and  quite 
likely  that  a  given  breaker  if  operated  at  a  higher  speed 
will  have  less  interrupting  capacity.  The  General  Elec- 

tric Company  has  observed  from  numerous  tests  that 
for  a  given  breaker  a  liigher  operating  speed  may  well 
be  expected  to  result  in  a  longer  arc,  moi'e  gas,  and 
more  pressure  than  would  result  from  a  lower  operating 
speed.  Therefore  it  becomes  necessary  to  know  a  great 
many  other  factors  relating  to  the  particular  design  of 
breaker  in  question  in  order  to  determine  whether  or 
not  a  higher  speed  would  have  any  advantageous  effect 
upon  the  interrupting  capacity.  AH  of  the  foi-egoing, 
relating  to  the  speed  of  break,  is  based  upon  the  as- 

sumption that  the  moving  contacts  will  travel  at  prac- 
tically uniform  speed.  As  a  matter  of  fact,  however, 

every  breaker  will  have  its  own  speed  characteristic  and 
this  characteristic  at  no  load  may  be  decidedly  different 
from  the  speed  at  full  interrupting  capacity.  In  fact, 
at  some  particular  load  the  action  may  not  only  slow 
dowTi,  but  actually  stop  and  reverse  in  direction  so  as 
to  reclose  the  breaker.  There  are  several  reasons  for 

this  behavior  and  one  of  the  plain-break  breakers  can 
be  considered  as  entirely  unaffected  by  it.  Whether  or 
not  the  defect  is  a  serious  one  in  any  particular  case 
can  be  determined  only  by  actual  test  of  the  breaker 
under  severe  operating  conditions. 

In  the  case  of  fairly  low- voltage  breakers  operating  to 
interrupt  large  current,  the  actual  speed  of  the  moving 
contact  may  have  little  relationship  to  the  interrupting 
capacity  of  the  breakers  as  such  breakers  interrupt  the 
arc  by  the  magnetic-blowout  effect  instead  of  by  phy- 

sical separation  of  contacts.  'It  may  be  found,  however, that  the  heaviest  stress  is  not  produced  by  the  largest 
current  interrupted  and  that  more  gas  and  greater 
pressure  is  produced  when  interrupting  smaller  cur- 

rents. This  fact  must  be  considered  in  the  rating  of 
the  breaker. 

The  necessity  of  employing  an  adequate  muffler  or 
separating  chamber  on  oil  circuit  breakers  to  eliminate 
as  far  as  possible  the  escape  from  the  breaker  tanks 
of  oil  and  gas  is  apparent  in  view  of  the  increasing 
number  of  specifications  calling  for  these  devices.  The 
separating  chamber  developed  by  the  General  Electric 
Company  for  outdoor  breakers  consists  of  an  iron  pipe 
with  a  180  deg.  elbow  at  one  end  and  a  screen  on  both 
ends.  This  pipe  is  filled  with  quartz  pebbles  and  has 
been  given  many  thousands  of  tests.  Other  mufflers 
or  separating  chambers  also  were  tested,  but  the  pres- 

ent .design  proved  to  be  superior.  This  chamber  has 
been  in  actual  service  for  over  two  years  and  functions 
as  intended,  there  being  no  escape  of  gas  or  oil.  The 
oil  vapor  which  is  forced  into  the  chamber  along  with 
the  gas  is  condensed  on  the  surface  of  the  pebbles  and 
returns  to  the  oil  tank.  At  the  same  time,  the  gas 
passes  through  the  quartz  stack,  being  cooled  in  pass- 

age and  finally  exhausted  into  the  atmosphere. 

The  design  for  indoor  breakers  is  quite  similar  ex- 
cept that  for  the  "H"  type  the  chamber  consists  of  an 

insulating  material.  The  design  and  operation,  how- 
ever, is  exactly  the  same  as  described  for  outdoor 

breakers. 

It  is  the  recommendation  of  the  manufacturer  that  a 
header  be  used  for  a  group  of  indoor  breakers,  the 
number  per  group  to  depend  upon  the  size  of  the  header 
and  the  severity  of  the  service.  It  is  believed  that  it 
will  be  found  that  generally  ten  or  twelve  breakers  can 
be  connected  to  one  header  of  ample  size.     Should  the 
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total  number  of  breakers  exceed  twelve  a  second  header 
is  recommended. 

By  all  means  it  is  advisable  to  extend  the  header  and 
exhaust  the  gas  out  of  doors.  However,  in  stations 
where  there  is  ample  head-room  there  is  no  objection 
to  exhausting  each  breaker  or  groups  of  breakers  di- 

rectly into  station.  When  this  is  done  care  must  be 
taken  that  the  end  of  the  exhaust  pipe  is  beyond  any 
line-buses  or  breaker-mechanism  parts  where  there  is 
likelihood  of  a  spark.  The  gas  as  it  is  exhausted  be- 

comes explosive  when  combined  with  sufficient  oxygen 

from  the  atmposphere.  Diffusion  is  so  rapid  that  no 
explosion  can  take  place  after  the  gas  has  been  exposed 
to  the  atmosphere  for  a  few  seconds. 

A  Pacific  Coast  manufacturer  of  oil-circuit  breakers 
states  that  "The  Pacific  Electric  Manufacturing  Com- 

pany has  in  operation  a  large  number  of  the  new  six- 
break  design  of  oil-circuit  breakers  and  the  operation 
of  these  has  been  very  carefully  checked  up  by  re- 

ports from  the  operating  companies  and  as  unfavorable 
comment  or  apparatus  failure  is  very  much  more  likely 
to   become  known  to  the  manufacturer,   it  is   believed 

Fig.  3 — Several  views  of  type  F-6,  300-amp.,  15-kv.  breaker  manufactured  by  Kelman  Electric  &  Manufacturing  Ckjmpany,  Los  Angeles 
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that  the  lack  of  any  such  comment  indicates  that  these 
breakers  are  fully  meeting  the  requirements.  These 
breakers  are  being  made  for  voltages  up  to  135  kv. 
and  may  be  six-break  or  more  as  the  six-break,  hori- 

zontal, rotating  design  as  developed  permits  the  addi- 
tion of  breakers  by  duplication  of  the  parts  in  multiples 

of  four  so  that  ten-break  or  fourteen-break  switches 
can  easily  be  built,  using  parts  now  used  in  the  six- 
break  design."  Fig.  2  shows  the  six-break  mechanism 
assembled  on  "dummy"  supports  in  lieu  of  insulators. 
Another  Paciiic  Coast  manufacturer,  the  Kelman 

Electric  &  Manufacturing  Company,  also  manufactures 
multi-break  oil-circuit  breakers  of  the  pantograph  type 
so  arranged  that  the  number  of  breaks  can  be  increasea 
up  to  ten  per  phase  for  voltages  up  to  135  kv.  Thi.= 
company  also  has  developed  a  six-break,  three-phase, 
outdoor,  round-tank  type  oil-circuit  breaker  for  15  kv. 
service  in  which  all  three  phases  are  in  the  same  tank 
and  separated  by  suitable  barriers.  This  breaker  may 
either  be  suspended  from  a  suitable  switch  structure 
or  mounted  on  trucks  as  desired.  It  also  is  equipped 
with  bushing-type  current  transformers.  Fig.  3  shows 
some  of  the  details  of  this  most  interesting  breaker 
known  as  the  Kelman  Type  F-6. 

With  the  increase  in  capacity  of  breakers  there  has 
been  an  increase  in  size  and  weight  of  moving  parts 
and  the  effect  of  increase  of  inertia  in  these  moving 
parts  must  be  given  serious  consideration.  Efforts  must 
be  directed  toward  refinements  in  the  operating  mech- 

anism in  order  to  maintain  proper  operating  speed. 
Roller  bearings,  universal  joints  and  other  similar  de- 

velopments in  the  operating  mechanism  of  very  large 
breakers  are  desirable  where  they  increase  the  operat- 

ing speed. 

Rating  of  Oil-Circuit  Breakers 
The  subject  of  rating  oil-circuit  breakers  is  one 

which  vitally  affects  the  operation  of  all  power  com- 
panies. The  function  of  operating  companies  is  to  give 

service  and  of  the  manufacturers  to  furnish  the  neces- 
sary equipment.  Duties  of  breakers  are  becoming  in- 

creasingly severe  and  breakers  must  meet  these  condi- 
tions as  a  reasonable  cost.  The  present  cost  of  high 

tension  breakers  is  very  large.  Systems  can  not  be 
built  around  breakers  nor  service  curtailed  because  of 
breaker  limitations.     Better  breakers   are  needed. 

A  few  paragraphs  from  the  report  of  the  a.c.  sub- 
stations subcommittee  of  the  Electrical  Apparatus  Com- 

mittee, N.E.L.A.,  Mr.  E.  C.  Stone,  chairman,  very  nicely 
summarized  this  problem. 

Results  of  Tests  on  Oil-Circuit  Breakers 
of  Pacific  Coast  Manufacture 

IN  order  that  information  might  be  made  available 
concerning  the  capacity  of  oil-circuit  breakers  manu- 

factured on  the  Pacific  Coast  the  following  reports 
covering  tests  already  made  are  submitted. 

The  Pacific  Electric  Manufacturing  Company  sub- 
mits the  following  information  covering  tests  of  a 

six-break  oil-circuit  breaker,  solenoid  control,  automatic 
release: 

A  66-kv.  six-break  Pacific  circuit  breaker  was  in- 
stalled at  a  large  central  switclaing  station  that  its 

action  might  be  observed  while  it  was  protecting  the 
circuit  during  the  testing  of  various  types  of  fuse  tubes. 
The  circuit  breaker  operated  ten  times,  interrupting  the 
circuit  when  the  arc  from  the  fuse  tubes  failed  to 
rupture. 

It  then  was  given  three  tests  on  direct  short  circuit. 
The  first  test  with  one  single  power  house  on  the  line 
caused  so  little  evidence  of  disturbance  that  the  circuit 
breaker  then  was  connected  to  the  main  distributing 
lines,  supplied  by  five  large  power  houses  and  several 
smaller  ones,  and  was  operated  twice  on  short  circuit. 

The  oscillogram  sho'WTi  in  Fig.  1  is  that  taken  dur- 
ing the  last  short  circuit  operation.  In  the  oscillogram, 

line  "A"  is  the  direct  current  tripping  cofl  cir- 
cuit, line  "B"  is  the  line  current  record  reading  ap- 

proximately 1,500  amperes  after  the  first  cycle,  and  line 
"C"  is  the  60-kv.  bus  voltage.  A  time  element  relay 
was  connected  in  the  tripping  circuit  and  this  relay 
was  operated  from  current  transformers  built  into  the 
circuit  breaker. 

It  will  be  seen  by  reference  to  the  oscillogram  that 
the  time  limit  relay  connected  the  tripping  coil  during 
the  fifth  cycle  after  the  short  circuit  was  established. 
A  period  of  sixteen  cycles  then  was  consumed  in  the 
mechanical  operation  of  tripping,  moving  the  blades 
clear  of  the  contact  arcing  tips  and  drawing  the  arc. 
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Fig.  1 — Oscillogram  of  short  circuit  test  of  Pacific  Electric  66-kv. 
6-break  oil  circuit  breaker. 

About  six  cycles  thereafter  the  mechanism  opened  the 
tripping  coil  circuit.  At  the  time  of  opening  the  trip- 

ping coil  circuit,  the  blades  of  the  circuit  breaker  and 
the  actuating  mechanism  had  not  entirely  completed 
their  travel  by  about  five  cycles.  The  whole  operation 
of  short  circuit,  rupture  and  reestablishment  of  po- 

tential consumed  a  period  of  30  cycles. 

Interrupting    Capacity    of    Oil 
Breakers  Manufactured 

Pacific  Coast on 

-  Circuit 

the 

By  C.  C.  LONG  and  L.  L.  DYER 

NO  laboratory  or  special  tests  ever  have  been  made  by 
the  Southern  California  Edison  Company  to  de- 

termine the  interrupting  capacity  of  circuit  breakers 
purchased  from  Pacific  Coast  manufacturers  excepting 
the  tests  on  the  Kelman  type  Y15  switch  described  in 
another  report.  However,  it  may  be  of  interest  to  have 
some  data  on  certain  installations  where  these  break- 

ers have  been  used  satisfactorily.  This  should  be  of 
benefit  to  others  contemplating  the  use  of  the  same 

type  of  breakers. 
The  Kelman  type  CB70,  four-break,  70-kv.  switch  was 

installed  in  several  substations  about  four  years  ag'o. 
At  Vestal  substation  these  breakers  are  in  the  60-kv. 
line  connecting  to  a  bus  fed  by  a  bank  of  34,500-kva. 
transformers  from  the  150-kv.  bus  which  in  turn  is  fed 
by  means  of  auto  transformers  from  the  Big  Creek 
220-kv.  transmission  lines.  Two  substations  of  30,000- 
kv.  transformer  capacity  use  these  switches  in  lines 
connected  into  the  60-kv.  network  around  Los  Angeles. 
The  computed  short  circuit  current  at  the  60-kv.  buses 
of  these  latter  two  substations  is  approximately  6,500 
amp.  So  far  these  four-break  switches  have  performed 
satisfactorily  except  for  bulging  the  sides  of  the  square 
tanks  when  operated  under  heavy  short  circuits.  Be- 

cause of  this  defect  no  more  of  this  type  are  being 
installed. 

At  Laguna  Bell  the  60-kv.  circuits  are  handled  by 
Kelman  type  D6  switches  which  have  given  satisfactory 
service  for  two  years.  This  60-kv.  bus  is  fed  from  the 
220-kv.  Big  Creek  transmission  lines  through  two  banks 
of  60,000-kv.  transformers.  A  30,000-kva.  synchronous 
condenser  through  a  30,000-kva.  bank  of  60/6. 6-kv. 
transformers  adds  to  the  duty  on  these  breakers.  The 
computed  short  circuit  on  this  60-kv.  bus  is  around 
13,000  amperes.  To  date  the  60-kv.  breakers  never 
have  been  called  upon  to  clear  a  close-in  short  circuit. 
The  Kelman  type  F6  switches  have  been  used  on 

10-  and  15-kv.  circuits  for  something  over  a  year.  The 
most  severe  conditions  under  which  they  are  operating 
are  at  Signal  Hill  and  Santa  Fe  Springs  substations. 
Here  they  are  tied  into  the  system  through  short  60-kv. 
transmission  lines  to  Long  Beach  steam  plant  and  La- 

guna Bell  respectively.  At  each  place  the  low-tension 
bus  is  fed  by  one  bank  of  9,000-kva.  transformers, 
60/11  kv.  On  heavy  short  circuits  they  throw  some 
oil  and  blister  their  main  contacts  but  so  far  there 
have  been  no  failures  chargeable  to  the  switches  them- 

selves. At  these  two  substations  the  computed  short 
circuit  current  is  about  6,500  amp.  at  11  kv.     These 
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breakers  have  opened  short  circuits  on  lines  close  to  the 
substation  at  both  places. 

While  these  figures  do  not  indicate  the  maximum 
interrupting  capacity  of  the  breakers,  they  give  some 
idea  of  the  installations  in  which  they  have  proved 
satisfactory. 

Short  Circuit  Tests  on  Kelman  Type  ¥15 
Oil-Circuit  Breakers 

By  C.  C.  LONG  and  L.  L.  DYER 

THE  tests  described  were  made  on  two  Kelman  type 
Y15  switches  at  the  Katella  substation  of  the 
Southern  California  Edison  Company  on  Jan.  6, 

1924.  Two  switches  of  this  general  type  were  used. 
One  was  of  standard  Kelman  manufacture,  while  the 
other  had  been  equipped  with  an  auxiliary  device  called 
an  "arc  chopper."  This  device  consisted  of  a  fiber  bar- 

rier so  arranged  that  when  the  switch  opened  this  fiber 
barrier  was  forced  .between  the  stationary  contact  and 
the  movable  switch  blade  by  means  of  flat  springs,  thus 
cutting  into  the  path  of  the  arc  that  might  pass  between 
the  blade  and  the  contact. 

Short  circuit  current  for  the  first  six  tests  was  ob- 
tained from  the  substatif)n  equipment.  A  10,000-kva. 

11-kv.  synchronous  condenser  was  connected  to  one  of 
the  station  buses.  The  circuit  containing  the  switches 
under  test  was  connected  to  this  same  bus  through  a 
circuit  breaker  of  large  rupturing  capacity.  This  cir- 

cuit was  short-circuited  on  all  three  phases  and 
equipped  with  current  and  potential  transformers  the 

secondaries  of  which  were  extended  to  a  recording ' oscillograph.  The  Kelman  circuit  breakers  under  test 
were  equipped  with  series  tripping  coils,  standard  equip- 

ment for  this  type  of  switch.  The  following  method  of 
test  was  used: 

With  the  circuit  breakers  under  test  closed  and  the 
large  circuit  breaker  connecting  them  to  the  bus  open, 
the  bus  was  energized  from  the  main  substation  bus 
and  the  condenser  brought  up  to  speed.  The  test  bus 
was  then  separated  from  the  main  station  bus  leaving 
the  condenser  floating  on  the  test  bus.  Condenser  volt- 

age was  quickly  lowered  to  the  required  value  and  the 
main  breaker  closed,  throwing  the  short-circuited  line 
onto  the  condenser  bus.  As  this  all  was  quickly  done 
before  the  condenser  had  time  to  drop  much  below 
synchronous  speed  it  was  possible  to  obtain  the  effect 
of  a  short  circuit  thrown  upon  a  10,000-kva.  generator 
at  the  desired  voltage.  As  this  generator  was  of  high 
internal  reactance  no  damage  could  be  done  to  the 
windings.  No  system  disturbance  could  be  caused  be- 

cause all  test  circuits  were  separated  from  the  system 
at  the  tirne  of  application  of  the  short  circuit. 

TABLE  I. — Summary  of  tests  on  Kelman  Y15  switches. 

Short  Short  Short 
circuit        circuit        circuit 

Test        Cond.         amp.  amp.  amp.  at 
No.        volts        apprcx.      computed  11  kv.  Comment 
1  6,000         1,000        No  film     Little  smoke— no  oil  thrown. 
2  5,000  900  515  235  No  smoke— no  oil  thrown. 
3  9,000         1,600           1,530          1,250  Little  Bmok<^little  oil  thrown. 
i              8,500         1,400        Nofihn     Little  smoke— little  oil  thrown. 
5  11,000         2,300  1,360  1.360  More  smoke— 1  pt.  of  oil  thrown. 
6  11,100         2,400  1,960  1,960  Lota  of  smoke— 1  pt.  of  oil  thrown. 
7  11,200     over  6,000    No  fflm     Switch  failed  to  open— exploded 

and  caught  fire. 

On  test  No.  7  the  circuit  containing  the  Kelman  cir- 
cuit breakers  was  thrown  directly  into  the  station  bus. 

This  bus  was  connected  through  a  15,000-kva.  bank  of 
transformers,  60/11  kv.  to  a  60-kv.  line  running  directly 
to  Laguna  Bell.  The  10,000-kva.  condenser  was  discon- 

nected for  this  test  so  that  the  short  circuit  current 
interrupted  was  that  from  the  Edison  system  through 
about  30  mi.  of  4/0,  60-kv.  line  and  one  15,000-kva. bank  of  transformers. 

In  Table  I  is  shown  the  value  "short  circuit  amperes 
approximate"  which  is  the  reading  taken  on  an  ammeter in  the  circuit  of  the  oscillograph  vibrator.  The  value 
"short  circuit  amperes  computed"  is  the  effective  value of  current  obtained  scaling  the  current  waves  on  the 
oscillograph  films.  The  oscillograph  had  been  calibrated 
before  the  test.     This  value  is  taken  at  the  cycle  in 

which  the  breaker  started  to  open.  In  order  to  get  a 
comparison  between  tests  No.  2  and  No.  3  and  Tests  No. 
5  and  No.  6  the  values  of  "short  circuit  current  com- 

puted" are  reduced  to  the  same  condenser  voltage  by  as- 
suming that  the  duty  on  the  breakers  is  directly  propor- 

tional to  the  terminal  voltage. 
Tests  Nos.  1,  3,  5  and  7  were  made  on  the  Kelman 

switch  equipped  with  "arc  choppers"  wliile  Tests  Nos.  2, 
4  and  6  were  on  the  switch  not  so  equipped. 

Conclusions 

No  definite  conclusions  can  be  made  as  to  the  maxi- 
mum amount  of  short  circuit  current  which  this  switch 

will  interrupt  because  not  enough  data  was  taken.  In- 
dications, however,  are  that  the  switch  would  satisfac- 

torily handle  1,500  amp.  at  11  kv.  As  far  as  could  be 
determined  the  "arc  choppers"  were  of  no  benefit.  In 
fact  the  switch  so  equipped  and  used  in  Test  No.  7 

was  badly  damaged,  the  "choppers"  being  broken  off  by 
the  force  of  the  arc.  However,  this  test  was  much  more 
severe  than  this  switch  ever  was  intended  to  handle 
and  no  result  other  than  that  obtained  could  be 

expected. 

High-Tension  Oil-Circuit  Breakers 
By  R.  W.  WILKINS,  B.  D.  DEXTER  and 

H.  T.  SUTCLIFFE 

NO  radical  changes  in  oil  circuit  breaker  design 
have  been  made  since  the  type  H  switch  was  de- 

veloped in  1905.  As  higher  voltages  and  higher 
rupturing  capacities  were  demanded,  the  existing 
breakers  were  modified  to  meet  the  new  conditions. 

Breakers  for  110-kv.  service  simply  were  larger 
models  of  the  existing  60-kv.  breakers  and  the  220-kv. 
breakers  simply  enlarged  110-kv.  breakers.  In  this 
way  circuit  breakers  have  come  to  be  one  of  the  limiting 
features  of  high  tension  transmission  and  require  about 
as  much  maintenance  as  all  of  the  remaining  equipment 
combined.  They  require  the  most  attention  at  the  time 
of  greatest  stress,  i.e.,  during  line  trouble,  and  their 
difficulties  are  liable  to  be  forgotten  when  the  trouble 
is  over. 

There  also  is  a  tendency  on  the  part  of  operating 
companies  to  allow  circuit  breakers  to  remain  in  service 
long  after  they  have  become  inadequate  to  handle  the 
rupturing  duty  required. 

Types  in  Use There  are  in  use  on  the  Pacific  Gas  and  Electric 

Company  system  the  following  types  of  high-tension breakers : 

220  kv.:  Westinghouse,  187-kv.,  400-amp.  breakers, 
solenoid  operated. 

110  kv. :  both  General  Electric  and  Westinghouse, 
solenoid-operated  switches  in  capacities  up  to  400  amp., 
together  with  a  few  horizontal  four-break  switches 
made  by  the  Pacific  Gas  and  Electric  Company,  and  of 
a  type  represented  by  the  Pacific  Electric  Manufactur- 

ing Company  switches. 
60  kv.:  General  Electric,  Westinghouse,  Pacific  Elec- 

tric, six-break;  Pacific  Electric,  four-break;  Pacific  Gas 
and  Electric  Company,  four-break. 

One  way  of  assisting  the  development  of  such  equip- 
ment is  to  point  out  some  of  the  defects  developing 

during  operation  and  such  remedies,  if  any,  as  have 
remedied  those  defects  successfully. 

220-kv.   Breakers 

1. — Defects:  (a)  The  small  moulded  insulators  on 
the  quick-break  mechanism  were  inadequate,  broke  in 
service  and  were  replaced  by  bakelite  parts  which  seem 
thoroughly  satisfactory. 

(b)  There  seems  to  be  insufficient  reserve  power  in 
the  solenoid  operator  so  that  rather  critical  adjustment 
is  required  between  the  closing  of  the  dashpot  and  the 
opening  springs. 

(c)  It  is  believed  that  these  switches  open  much  too 
slow,  from  17  to  32  cycles  being  normal  operating 
tirne.  However,  with  limitations  given  in  (b)  and  the 
weight  to  be  moved  the  opening  distance,  no  remedy 
has  been  developed  so  far. 

2 — Advantages:  (a)  Operating  mechanisms  are simple. 
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(b)  Life  and  action  of  contacts  under  service  is excellent. 

(c)  Oil  stands  up  well,  probably  due  to    (b). 
110-kv.  Breakers 

(1)  K-type,  General  Electric  Company,  poor  work- 
inanship.  There  have  been  two  cases  where  K-type 
breakers  could  not  be  assembled  without  changes.  Sev- 

eral breakers  have  failed  to  operate  due  to  poor  bear- 
ings. There  seems  to  be  a  considerably  greater  ten- 
dency to  throw  oil  in  the  explosion  pot  type  than 

normally  would  be  expected.  The  adjustments  are  diffi- 
cult to  make  and  hard  to  keep. 

(2)  G-type,  Westinghouse,  much  simpler  than  the 
K-type,  easier  to  maintain  and  on  present  installations have  shown  less  burning  of  contacts.  In  several  cases 
the  quick-break  mechanism  had  to  be  remodeled.  The 
operating  mechanism  housings  have  had  to  be  venti- 

lated to  prevent  mildew  and  rust.  Adjustments  easy 
to  make  and  maintain  when  solenoid  has  enough  reserve 
power. 

(3  P.  G.  and  E.  110-kv.  typ^e  switches  are  four-break 
with  the  moving  member  moving  horizontally  as  in  the 
Pacific  Electric  Manufacturing  Company  design.  The 
rotating  member  is  supported  on  porcelain  insulators 
which  have  given  trouble  by  breaking. 

These  switches  have  to  be  opened  as  well  as  closed 

by  solenoid  and  have  at  times  caused  trouble  by  not 
completely  opening  or  by  opening  and  bouncing  back 
part  way  closed. 60-kv.  Breakers 

There  are  in  use  General  Electric,  Westinghouse, 
Pacific  Electric  six-break,  Pacific  Electric  four-break 
and  Pacific  Gas  and  Electric  four-break  types. 

The  troubles  noted  on  the  110-kv.  switches  also  apply 
to  the  60-kv.  switches  and  in  addition  there  are  others 
due  to  inadequate  rupturing  capacity. 

These  four-break  breakers  are  very  low  in  cost  as 
compared  with  the  standard  60-kv.  breakers  and  have 
many  advantages  over  fuses.  Therefore  they  can  be 
used  to  advantage  in  a  great  number  of  cases  where  the 
cost  of  the  standard  breaker  could  not  be  justified. 

Due  to  the  number  installed,  almost  as  many  as  of  all 
other  types  combined,  more  or  less  intensive  investiga- 

tion of  their  faults  and  troubles  has  been  made  and  a 
summary  is  included  with  this  discussion. 

Several  plans  are  under  way  for  improving  these 
breakers. 

(1)  By  eliminating  porcelain  from  the  rotating member. 

(2)  By  equipping  the  switch  with  a  quick-break mechanism. 

(3)  By  improving  the  operating  mechanism. 
This  operating  mechanism  is  designed  to  be  operated 

TABLE  I. — Analysis  of  major  switch  troubles  for  year  1924 

Voltage  S'witch 
number  and  location 
60  kv.. 
Sta.  H.,  S.  F   

Type 
400-amp.,  T. 

T.,  O.  D.. 

P.  S. 

60  kv., 
Sta.  H.,  S.  F   
15  kv., 
Sta.  F.,  S.  F   
15  kv.. 
Sta.  F.,  S.  F...  .. 
60  kv.,  No.  10. 
San  Rafael  Sub . 
60  kv..  No.  50. 
North  Tower   
60  kv.,  No.  2..., 

O.    D.. 400-amp., 
4-break   

500-arap.,  H3   

300-amp..Tvpe  B, 
Style  SO.  T.P.S.T. 

2-break  in  tank. 

60  kv.  No.  30. 
Petaluma   
60  kv..  No.  10   
60  kv..  No.  4, 
North  Tower   
60  kv.,  No.  5, 
North  Tower   
60  kv.,  No.  20, 
Cordelia   
60  kv..  No.  16, 
Cordelia   
60  kv..  No.  12, 
Cordelia   
60  kv..  No.  8, 
Cordelia   
60  kv..  No.  10. 
Cordelia   
11  kv.,  No.  80. 
North  Tower   
6.6  kv..  No.  2  Gen., 
Drum  P.  H   
500  kv..  No.  3  Gen., 
Alta  P.  H   
4  kv..  No.  139303, 
Sta.  I.  Oakland   
11  kv.,Cal. -Hawaiian 
Sugar  Co..  Crockett. 
11  kv.,  Concord- 
Pacheco  Circuit .... 
60  kv..  No.  70. 
Manteca   
104  kv..  No.  102, 
Manteca   
4  kv..  No.  4  Gen., 
Stanislaus   

60  kv..  No.  60. 
Manteca   
60  kv..  No.  20, 
Pt.  Marion.  .  . . 
6.6  kv.. 
River  sub   
60  kv..  No.  2, 
Inskip  P.  H   
60  kv.,  No.  4. . . 

4-break   

4^break  in  tank. . . 

4-break.  grounded 
tajik   

4-break   
4-break  in  insul- 

ated tank   
Air-break,  discon- 

nect  
4-break    in    insul- 

ated tank   
4-break    in    insul- 

ated tank   
4^break    in    insul- 

ated tank   
4-break    in    insul- 

ated tank   
4-break    in    insul- 

ated tank   
Tvpe  F.  Form K-12   
H  6   

Mfgr. 

P.  G.  andE.  Co.. 

P.  G.  andE.  Co.. 

G.  E.  Co   

W.  E.  &M.  Co.. 

P.  G.  and  E.  Co. . 

P.  G.  andE.  Co.. 

P.  G.  and  E.  Co. . 

P.  G.  and  E.  Co. . 

P.  G.  and  E.  Co. . 
P.  G.  and  E.  Co. . 

P.  G.  andE.  Co.. 

P.  G.  andE.  Co.. 

P.  G.  andE.  Co.. 

P.  G.  and  E.  Co. . 

P.  G.  and  E.  Co. . 

G.  E.  Co   

G.  E.  Co   

Nature  of  trouble  Remarks 

Bushing  flashed  over  when  switch  opened  on 
short   

Blew  up  on  short   

Broke  down  and  caught  fire  when  parallel- 
ing with  Sta.  A   

Rat  shorted  leads  just  above  the  bushings. . 

Arc    between    terminal    bushing    cracked     Due  to  lightning 
ebony-asbestos  top   

Switch  tripped  out  after  holding  for  a  short 
interval   

Arc  between  phases  burned  leads  and  broke 
bushing   

Revolving  insulator  broken  in  two   

Bushing  replaced,  contacts  overhauled. 
Supporting  insulators  had  come  apartTin- 

side  tanks,  allowing  element. to  ground. 
Switch  probably  dropped  out  after  being closed 
Bushings  and  terminal  leads  replaced 

Arc  between  phases,  bushings  broken   
No  switch  trouble,  external  arc  due  to  fall- 

ing bus  tube   
Insulators  flashed  over   

1.000  amp   

330-amp.  Tvpe  F.. 
Form  K,  7,500  volt 

G.  E.  Co.. 

   P.  E.  M.  Co.. 

2-break,  grd.  tank  P.  E.  M.  Co.. 

4-break.  grd.  tank  P.  E.  M.  Co.. 

H  3    G.  E.  Co   

One  phase  grounded,  broke  switch  rods  and 
asbestos  top   

Switch  failed,   broke  insulators,  rods  and 
tank   

Switch  completely  wrecked,  one  switch  cell 
also  wrecked  by  fire   

Switch  failed  on  short,  broke  foot  insulators. 
control  rods  and  tops   

Switch  failed  on  short,  broke  top,  control 
rods  and  insulators   

Poor  contact  in  jaws  on  one  leg  caused  arc . . 

Switch  broke  down  and  caught  fire  when 
separating  generator,  which  was  out  of  step 

Switch  began  to  smoke  after  carrying  1,100 
amp.  for  12  hours   

Switch  blew  up  on  short,  can  blown  off, 
bushings  broken  and  contacts  burned .... 

Bushing    broken    and    leads    burned    off, 
shorted  by  rat   

Strain  insulator  broke  down   

Switch  blew  up  and  caught  fire. 

Rotating  element  fell  off  pin . .  . 

Probably  due  to  a  coating  of  paint  on  the 

latch Due  to  water  leaking  into  switch  tub  from roof 

Switch  tripped  on  short 

Due  to  severe  short 

Due  to  spray  from  water  colling  system 

Due  to  short,  switch  too  small 

Due  to  short,  switch  too  small 

Switch  too  small 

Switch  too  small 

Switch  too  small 

Due  to  short  on  60-kv.  line  at  Banta 

2-break.  grd.  tank     P.  E.  M,  Co.. 

2-break,  grd.  tank     P.  E.  M.  Co.. 

6.6-kv.  oil  switch   

2-break,  grd.  tank     Nor.  Cal   

2-break,  grd.  tank     Nor.  Cal., 

6.6  kv..  No.  74, 
Coleman  P.  H.. 
60  kv..  No.  20, 
Cottonwood .  .  . 
60  kv..  No.  2, 
Kennett   
60  kv..  No.  20, 
Cottonwood .  .  . 
60  kv., 
Inskip- Kelman   
Tertiary  Sw.,    
Williams   
4  kv..  No.  4  Circuit,        
Hammonton   
11  kv..  No.  900,             FKO-37.  400-arap.     G.  E.  Co.. 
E.  Nicholaus        1,500-volt   

Oil  Switch. 

Switch  blew  up,  A-phase  tank  demolished 
and  contacts  badly  burned   

Bushing  punctured  and  grounded  B-phase 
when  switch  opened  on  short   

Burning  oil  was  thrown  out  of  all  three 
tanks,  switch  badly  damaged   

Switch  handle  latch  would  not  hold   

Rust  prevented  operating  rod  from  closing 
switch  properly   

Casting  broke  on  operating  lever,  one  bush- 
ing broke  down   

Closing  solenoid  shorted   

Arched  supporting  casting  cracked   

Center  bushing  on  one  phase  loose  on  re- 
volving pin   

Control  lever  casting  broken   

Insulator    on    bottom    of    switch    holding 
blades  became  loose   

Adjustment  slipped   

Short  on  line  caused  switch  to  kick-out  and 
throw  a  small  amount  of  oil   

Switch    started    an    arc    when    testing 
shorted  line   

It  is  assumed  that  switch  did  complete 
opening  stroke  or  pumped  back  to  closed 
IKJsition  on  .A.-phase  only 

Switch  tripped  on  severe  short  grd.  switch 
was  closed  on  line  by  mistake 

Switch  not  damaged 

Minor  repairs  were  made  to  switch 
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by  a  Vi-hp.  motor  of  either  125  volts  a.c,  125  volts  d.c, 
or  24  volts  d.c.  It  simultaneously  winds  two  springs, 
one  for  closing  and  one  for  opening.  Approximately  7 
seconds  is  required  to  rewind  after  tripping. 

One  of  these  mechanisms  tested  on  a  60-kv.  svsdtch 
opened  and  closed  the  switch  over  5,000  times  vwthout  a 
failure  and  without  damage  to  either  switch  or  mechan- 

ism. Some  of  the  points  in  wliich  this  mechanism  dif- 
fers from  the  present  switch  control  are: 

(1)  The  mechanism  locks  the  switch  in  either  the 
open  or  closed  position  by  a  toggle  mechanism  which  is 
positive   and    automatic. 

(2)  The  moving  parts  of  the  switch  have  approxi- 
mately an  harmonic  motion  in  closing  by  which  the 

final  closing  effect  is  slow  but  very  powerful  on  account 
of  the  change  in  effective  lever  arms. 

(3)  The  opening  action  starts  very  fast  and  is 
gradually  damped  by  the  action  on  the  closing  spring. 

(4)  The  springs  both  are  positively  wound  by  the 
motor  and  have  sufficient  stored  energy  to  operate  the 
switch  without  help  from  the  motor. 

(5)  After  the  switch  is.  closed  the  tripping  spring 
remains  stretched  ready  to  operate  the  mechanism  in- 

stantly upon  the  breaking  of  toggle.  No  additional  time 
is  required  for  rewinding  or  for  motor  operation. 

(6)  No  combination  of  tripping  operation  can  dam- 
age the  mechanism.  (Some  mechanisms  require  a  cer- 
tain prescribed  schedule  of  operation  or  they  lock  half- 
way open.) 

(7)  It  can  be  built  in  any  capacity  desired,  using  a 
longer  winding  time  and  the  same  motor  or  a  larger 
motor  and  the  same  time. 

For  several  years  there  has  been  a  growing  demand 
for  the  use  of  the  same  oil  for  transformers  and  oil- 
circuit  breakers. 

One  of  the  larger  manufacturers  has  expressed  will- 
ingness to  use  transformer  oil  where  freezing  weather 

does  not  occur.  (Copley,  Westinghouse.)  The  other 
large  manufacturer  still  insists  upon  a  specific  oil- 
switch  oil. 

General 

It  is  believed  that  oil-circuit  breakers  today  are  the 
limiting  equipment  on  high-tension  transmission  sys- 

tems and  that  the  best  type  at  present  available  have 
too  heavy  moving  parts  and  open  too  slowly.  (The  220- 
kv.  breakers  open  in  about  30  cycles.) 

During  the  year  1924  the  Pacific  Gas  and  Electric 
Company  had  approximately  22  major  cases  of  oil-cir- 

cuit breaker  trouble  due  to  failure  or  defects  in  break- 
ers themselves.  This  does  not  include  minor  mechani- 
cal difficulties,  damage  by  lightning  or  by  arcs  started 

from  causes  exterior  to  the  breaker  or  other  cases  of 
trouble  for  which  the  breaker  itself  could  not  justly  be 
blamed.  These  22  cases  may  be  classified  as  follows, 
according  to  circuit  voltages: 

220  kv.—  0. 
110  kv.—  1. 
60  kv.— 14. 
11  kv.—  5. 
6.6  kv.—  0. 
4  kv.—  2. 

A  complete  list  of  major  troubles  involving  oil-circuit 
breakers  during  the  year  1924  is  given  in  Table  I. 

The  same  sort  of  anomaly  formerly  existed  relative 
to  transformers  used  on  4-kv.  circuits  and  was  reme- 

died bv  the  production  of  a  transformer  rated  4,000  to 
115-230  volts  in  place  of  4,400  to  122-244  volts. Cooling 

At  the  Columbia  Steel  substation  of  the  Pacific  Gas 
and  Electric  Company  the  water-cooled  transformers 
are  supplied  with  water  from  the  Sacramento  River  at 
Pittsburg,  Calif.  Due  to  the  extreme  low  water  of  last 
year,  this  water  became  salty  for  the  first  time  within 
our  experience  and  leaks  developed  around  the  brazed 
joints  of  the  copper  cooling-coils  due  to  the  resulting 
electrolytic  action.  The  brazed  joints  were  cut  out  and 
welded-copper  joints  made,  resulting  in  a  complete  so- 

lution of  the  difficulty.  Tliis  was  the  first  time  welded 
copper  joints  have  been  used  by  the  company  in  trans- 
fonner  cooling-coils. 

During  the  early  part  of  1925  the  second  installation 
of  a  circulating-oil,  transformer-cooling  system  was 
made  on  the  system  when  this  means  of  cooling  was 
applied  to  four  400-kv.  transformers  at  the  Pittsburg 
substation.  This  is  an  old  installation  and  does  not  in- 

volve any  features  of  particular  note  except  that  a 
separate  oil  pump  and  external  cooling-coil  is  provided 
for  each  transformer.  The  oil  is  forced  through  the 
cooling  coils  which  are  located  immediately  in  the  rear 
of  the  building  where  cooling  water  from  the  river  is 
caused  to  flow  over  them. 

By  use  of  this  unit-system  bad  oil  in  one  transformer 
cannot  affect  the  oil  in  the  remaining  transformers. 

The   Relation   of   Various    Distribution 

Transformer  Primary  Voltages  * 
ATTENTION  is  directed  to  the  anomalous  relation 

of  the  primary  voltages  of  distribution  transform- 
ers for  use  on  11-kv.  circuits,  namely  11,500  to 

115-230  volts  and  6,900  to  115-230  volts  for  connection 
in  delta  and  star  respectively.  The  ratio  of  the  primary 
voltages  is  1.67  instead  of  i.73.  Therefore  it  is  neces- 

sary to  determine  the  primary  line-voltage  to  suit  the 
11-kv.  transformer  and  connect  the  6.9-kv.  transformer 
on  the  6.6-kv.  tap  in  order  to  deliver  satisfactory  sec- 

ondary voltage  to  all  consumers.  This  entails  a  sacri- 
fice of  about  4.5  per  cent  of  the  transformer  winding. 

This  situation  should  be  rectified  by  providing  a  trans- 
former rated  at  6,647  to  115-230  volts  (a  rating  of  6,600 

volts  would  introduce  an  error  of  only  0.75  per  cent, 
favorable  to  the  consumer). 

■''  System  of  Pacific   Gas   and   Electric   Company, 

Frequency  Changer  Operation 
By  L.  L.  DYER  and  E.  R.  STAUFFACHER 

DURING  the  period  from  Jan.  1,  1924,  to  Dec.  1, 
1924,  the  operation  of  frequency  changer  sets  as 
ties  between  the  fifty-cycle  system  of  the  Southern 

California  Edison  Company  and  the  sixty-cycle  systems 
of  the  various  companies  with  which  power  was  inter- 

changed was  very  successful  and  presents  some  very  in- 
teresting information  which  is  shown  in  Table  I. 

Hours  Out  of 
Hours  Available  Service 

Location                               Capacity                 Run  but  not  run  Hours 
Vestal     substation   15,000  kva.             7,819  53  168 
Capistrano    substation    5,000  kva.             5,044  2866  297 
Colton     substation    5,000  kva.             1,540  6247  251 
L.  A.  No.  3  substation....  5,000-kva.             3,265  905  12 

Maintenance   Work 

Vestal  frequency  changer  was  taken  off  after  108 
days  continuous  run  to  work  on  the  rotor  bars.  Off  6 
days,  8  hours.  After  43  days  additional  service  it  was 
shut  down  to  change  the  transformer  taps.  Bearing 
trouble  developed  150  days  later  necessitating  an  out- 
of-service  period  of  8  hours.  The  cause  of  trouble  was 
a  loose  exciter  coupling  which  allowed  the  bearing  to 
vibrate.  Bearing  trouble  recurred  after  16  more  days, 
causing  a  16-hour  outage  to  scrape  the  bearing. 

Capistrano  machine  end-bells  were  taken  off  for  the 
regular  semi-annual  inspection.  Two  bars  were  found 
broken  off.  These  were  replaced  and  the  machine 
cleaned. 

Colton  machine  end-bells  were  taken  off  for  the  regu- 
lar semi-annual  inspection.  Starting  bars  were  brazed 

to  the  ring  and  the  machine  cleaned. 
L.  A.  No.  3  machine  was  out  of  service  for  12  hours 

due  to   bearing  trouble. 

Power  Interchange  in  San  Joaquin  Valley 
in  1924 

By  R.  D.  LIKELY 

AS  an  introduction  it  may  be  well  to  give  a  brief 
description  of  the  San  Joaquin  system  in  order  to 
make  clear  the  relations  of  the  different  points  of 

interconnection  to  the  points  of  supply  and  load. 

The  simplified  diagram  in  Fig.  1  shows  only  such 
parts  of  the  system  as  are  concerned  with  the  possible 
transfer  of  power  to  or  from  other  companies.  The 
weight  of  lines  in  this  sketch  shows  roughly  the  rela- 

tive importance  of  the  different  power  lines.  All  lines 
are  70  kv.   except  as  subsequently  noted.     The  heavy 
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line  through  the  center  of  the  system  is  110  kv.,  266, 
800  circ.  mil  aluminum.  The  loop  superimposed  upon 
this  line  is  1/0  copper  or  equivalent  aluminum.  Cross 
connections  with  the  110-kv.  line  are  3/0  copper  or 
equivalent  aluminum.    The  change  from  one  voltage  to 

>isemift  /'ari  /'/ani' 

n  W 

Fig.  1. — Arrangement  of  principal  lines  involved  in  interconnec- 
tions with  San  Joaquin  Light  &  Power  Corporation  in  1924,  after 

construction  of  Turlock  line. 

another  is  made  by  means  of  5,000  kv.  auto  trans- 
formers. Installed  transformer  capacities  at  these 

substations  are  as  follows: 

Sanger  30,000  kva. 
Corcoran  16,000  kva. 
Semitropic  15,000  kva. 
McKittrick  16,000  kva. 
Merced  16,000  kva. 

These  transformers  also  are  equipped  with  tertiary 
and  11-kv.  windings.  The  latter  serve  local  loads  which 
are  fairly  heavy  at  all  these  points.  The  other  substa- 

tions shown  also  are  fairly  important  load  centers  and 
switching  stations  on  the  transmission  system. 

The  line  from  Kerckhoff  to  Merced  is  of  110-kv. 
construction  with  266,800-circ.  mil  aluminum,  but  dur- 

ing the  time  under  discussion  was  operated  at  70  kv. 
to  permit  connecting  to  it  certain  70-kv.  substations  in 
order  to  obtain  better  voltage  regulation  at  these  points. 
This  was  accomplished  by  a  delta-delta  connection  of 
the  transformers  at  Kerckhoff  power  house.  These 
transformers,  which  have  a  nominal  high  tension  rating 
of  63,500-110,000  volts  Y,  are  operated  at  slightly  over 
voltage  giving  approximately  70  kv.  delta. 

The  lines  from  Livingston  to  Newman,  and  from 
Livingston  to  Merced  are  No.  2  copper.  From  the  Tur- 

lock Irrigation  District's  substation  to  the  Livingston 
substation  is  3/0  copper  and  from  the  Don  Pedro  plant 

to  the  Irrigation  District's  substation  is  3/0  aluminum. 
The  principal  plants  feeding  the  San  Joaquin  system 

are  as  follows: 
Crane  Valley  system,  5  plants  operating  principally 

from  stored  water  and  with  a  peak  capacity  of 
26,000  kw. 

Kerchoff,  operating  principally  on  stream  flow  and 
partly  on  storage,  with  a  large  forebay  for  fluctuation 
on  daily  peaks;  peak  capacity  38,000  kw. 

Tule,  operating  on  stream  flow  exclusively  with  no 
possible  fluctuation  on  the  peaks;  maximum  capacity 
5,000  kw. 

Kern  Canyon,  operating  on  stream  flow  exclusively 
with  no  possible  fluctuation  on  the  peaks;  maximum 
capacity  10,000  kw. 
Midway  Steam  Plant,  25,000  kw. 
Bakersfield  Steam  Plant,  25,000  kw. 

Description  of  Interconnections  with  Other  Companies 
Points  of  interconnection  with  other  companies  as 

they  existed  in  1924  are  as  follows: 

(1)  With  the  Edison  company  at  Vestal — The  San 
Joaquin  system  which  is  60  cycle,  is  connected  at  Vestal 
to  the  Edison  company's  Mt.  Whitney  system  which  also 
is  60  cycle.  This  is  shown  in  Fig.  1.  The  Edison  com- 

pany's Mt.  Whitney  system  is  connected  to  its  main 
system,  which  is  50  cycle,  through  a  15,000-kva.  fre- 

quency-changer set.  The  amount  of  power  which  may 
be  exchanged  depends  upon  the  load  on  the  Mt.  Whit- 

ney system  and  upon  the  output  of  the  small  60-cycle 
plants  on  that  system.  The  capacity  of  the  intercon- 

nection may  be  taken  as  roughly  20,000  kw. 
(2)  With  the  Edison  company  at  Kern  Canyon 

power  house — The  San  Joaquin  company  has  a  stream- 
flow  hydro  plant  of  10,000  kw.  in  one  unit  on  the  Kern 
River,  about  12  miles  from  Bakersfield.  The  Edison 
company  has  a  20,000-kw.  stream  flow  plant  in  four 
units  a  few  miles  farther  up  the  same  river.  Power 

from  the  Edison  company's  plant  is  transmitted  to  Los 
Angeles  over  70-kv.  lines.  These  two  plants  are  con- 

nected by  a  70-kv.  line  and  when  it  is  desired,  the  San 
Joaquin  company's  Kern  plant  may  be  operated  at  50 
cycles  on  the  Edison  company's  system  or  the  Edison 
company's  plant  may  be  operated  at  60  cycles  on  the 
San  Joaquin  system.  The  capacity  of  this  connection 
depends  upon  the  water  available  so  that  the  possible 
exchange  varies  from  a  few  hundred  to  10,000  kw.  In 
emergencies,  a  12,500-kw.  unit  at  the  Bakersfield  steam 
plant  has  been  operated  at  50  cycles.  The  manufacturer 
of  the  unit  recommended  that  the  load  at  50  cycles  not 
be  above  9,000  kw.  and  estimated  that  the  fuel  con- 

sumption would  be  increased  about  10  per  cent.  No 
trouble  was  experienced  on  the  few  occasions  that  this 
was  done.  Tliis  power  was  delivered  over  the  line 
from  the  steam  plant  to  the  Kern  River  plant  as  shown 
in  Fig.  1,  thence  to  the  Edison  company.  Of  course 
when  this  is  done,  the  Kern  plant  also  is  operated  at  50 

cycles. (3)  With  the  Pacific  Gas  and  Electric  Company  at 
Newman — ^^PVior  to  1924  considerable  quantities  of 
power  were  delivered  to  the  Pacific  Gas  and  Electric 
Company  at  Newman  over  the  Kerckhoff-Merced  110-kv. 
line  by  operating  one  unit  at  Kerckhoff  together  with  the 
Merced  and  Livingston  substations  separately  from  the 
remainder  of  the  San  Joaquin  system.  This  was  neces- 

sary due  to  the  comparatively  small  lines  and  trans- 
formers which  do  not  permit  the  two  systems  to  be 

operated  in  parallel  although  both  are  60  cycles. 
There  is  roughly  75  miles  of  No.  2  copper,  60-kv.  line 

between  the  Merced  and  the  Pacific  Gas  substation  at 
Manteca  a  point  about  35  miles  north  of  Newman,  at 
which  the  power  is  delivered  to  the  Sierras-San  Fran- 

cisco 104-kv.  system.  Due  to  this  fact  there  was  a 
heavy  voltage  drop  in  this  line.  However,  for  power 
delivery  to  the  Pacific  Gas  and  Electric  Company, 
operation  without  boosters  was  satisfactory  because 
the  normal  voltage  of  the  San  Joaquin  system  is  actu- 

ally 70  kv.,  while  that  of  the  Pacific  Gas  and  Electric 
Company  is  about  60  kv.  The  latter  company  main- 

tained the  power  factor  very  nearly  at  unity. 
In  1924  it  was  desired  to  transmit  power  only  from 

the  Pacific  Gas  and  Electric  Company  to  the  San  Joa- 
quin company  in  order  that  an  equivalent  amount  might 

be  delivered  by  the  latter  company  to  the  Southern 
California  Edison  Company.  The  only  way  in  which 
this  could  be  done  was  to  connect  certain  San  Joaquin 
substations  to  the  system  of  the  northern  company  and 
separate  them  from  the  San  Joaquin  system.  This  first 
was  done  in  March  when  the  shortage  in  the  southern 
part  of  the  state  began  to  be  acute. 

Owing  to  the  difference  in  the  voltage  of  the  sys- 
tems and  the  excessive  line  drop,  boosters  were  in- 

stalled at  Livingston  to  raise  the  voltage  approximately 
20  per  cent.  These  boosters  were  standard  substation 
transformers  rated  667  kva.,  40,000  to  6,680  volts  and 
with  high-tension  taps  down  to  36  kv.  By  using  this 
lowest  high-tension  tap,  connecting  the  transformers  to 
give  cumulative  boost  and  mounting  the  transformers 
on  insulated  platforms  the  boost  of  approximately  20 
per  cent  was  obtained.  Even  then  it  was  impossible 
to  obtain  high  enough  voltage  unless  a  leading  power 
factor  was  maintained. 

At  first,  six  substations  were  connected  to  the  Pa- 
cific Gas  system  as  shown  in  Fig.  2.  This  transferred 

a  peak  load  of  about  5,000  kw..  It  was  possible  then 
to  operate  the  Merced-Kerckhoff  110-kv.  line  at  110  kv., 
closing  it  in  at  Merced  and  leaving  it  open  at  Kerchoff. 
The  addition  of  the  approximately  5,000  kva.  charg- 

ing current  of  this  line  was  sufficient  to  maintain  the 
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power  factor  at  Livingston  at  roughly  .85  leading. 
This  brought  the  voltage  about  as  high  as  desired. 
At  times  of  light  load  it  was  necessary  to  drop 
the  Merced-Kerckhoff  lines  and  at  other  times  it  was 
necessary  to  use  a  unit  of  Kerckhoff  as  a  synchronous 
condenser  to  reduce  the  voltage. 

As  the  load  on  these  substations  increased  due  to 
the  growing  irrigation  load,  the  voltage  again  became 
too  low  for  satisfactory  service.  At  this  time  the 
Kerkhoff-Merced  line  was  changed  to  operate  at  70  kv. 
as  explained  previously.  See  Fig.  3.  LeGrand,  Dairy- 
land  and  Madera  substations  temporarily  were  con- 

nected to  the  Merced-Kerckhoff  line.  This  was  possible 
owing  to  the  fact  that  LeGrand  had  been  chosen  as 
the  location  of  a  proposed  future  110-kv.  substation  and 
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Figs.  2  and  3. — Above  is  shown  original  arrangements  of  lines 
concerned  with  power  purchase  from  Pacific  Gas  and  Electric  Com- 

pany before  construction  of  Turlock  line.  Below  is  later  arrange- 
ment of  same  lines  also  before  construction  of  Turlock  line. 

output  of  one  unit  of  the  Turlock  plant  was  greater 
than  the  combined  loads  of  the  Turlock  and  Modesto 
systems  plus  the  contract  delivery  to  the  Pacific  Gas 
and  Electric  Company  mentioned  above.  Thus  there 
still  was  some  surplus  power  which  otherwise  would 
have  been  wasted  during  the  time  when  it  was  neces- 

sary to  release  water  for  irrigation,  above  the  capacity 
of  the  plant. 

Fig.  4  shows  the  arrangement  of  the  Turlock  lines 
to  get  maximum  delivery  to  the  San  Joaquin  company. 
This  amounted  to  about  11,000  kw.  Not  all  of  this 
would  have  been  available  had  not  a  temporary  agree- 

ment been  made  with  the  Modesto  Irrigation  District 
for  its  part  of  the  surplus.  The  maximum  received 
from  Turlock  alone  was  about  8,000  kw.  The  scheme 
shown  had  the  disadvantage  that  in  case  of  trouble  on 
the  line  supplying  the  Turlock  and  Modesto  substa- 

tions it  was  impossible  to  switch  their  load  to  the  line 
supplying  the  San  Joaquin  company  owing  to  the  dif- 

ference in  the  voltages  at  which  these  lines  were  oper- 
ated. To  make  it  possible  to  obtain  this  additional  pro- 

tection a  three-phase  auto  transformer  was  installed  on 
the  Pacific  Gas  and  Electric  Company  line  at  Don  Pedro 
power  house  so  that  this  line  may  be  operated  at  60 
kv.  while  all  the  other  lines  are  operated  at  70  kv.  The 
rating  of  this  auto  transformer  is  2,500  kva.,  73  to  59 
kv.  with  five  2.5  per  cent  taps  on  the  70-kv.  side  so 
that  vidth  73  kv.  impressed  on  the  primary  secondary 
voltage  from  59  kv.  to  63  kv.  may  be  obtained. 

(5)  With  an  Industrial  Plant  near  Fresno — There  is 
an  industrial  steam  plant  near  Fresno  of  3,750  kv. 
installed  capacity  of  which  from  2,000  to  3,000  kw.  was 
available  for  sale.  The  inter-connection  consisted  of 
three  1,000-kv.  66-kv.  to  2.3-kv.  transformers  and 
about  one-half  mile  of  70-kv.  line  as  shown  in  Fig.  1. 

(6)  With  a  Lumber  Company  at  Merced  Falls — A 
lumber  company  has  a  steam  plant  of  about  500  kw.  at 
its  mill  near  Merced  Falls.  Its  surplus  output 
amounted  to  about  200  kw.  and  was  delivered  over  a 
short  2.3-kv.  feeder  to  the  San  Joaquin  company  at 
its   Merced   Falls   power  house. 

the  transformers  and  lines  at  that  point  were  located 
with  this  in  mind.  With  this  arrangement  it  was  pos- 

sible to  handle  slightly  more  load  on  the  Pacific  Gas 
system  by  using  one  unit  at  Kerckhoff  power  house  as  a 
synchronous  condenser  to  regulate  voltage  at  the  re- 

ceiving end.  The  maximum  load  so  delivered  was  ap- 
proximately 8,000  kw. 

Losses  incurred  during  this  time  were  excessive,  but 
were  endured  because  of  the  urgent  need  for  additional 
power  in  the  southern  part  of  the  state. 

After  connection  was  made  with  the  Turlock  Irriga- 
tion District  it  was  impossible  to  operate  in  the  man- 
ner described.  Only  two  substations,  Livingston  and 

Los  Banos  could  be  separated  from  the  San  Joaquin 
system  and  connected  with  the  northern  system.  By 
this  time  the  only  power  which  the  Pacific  Gas  and 
Electric  Company  had  available  for  sale  was  that  re- 

ceived by  that  company  from  the  Alameda  steam  plant 
through  the  Great  Western  system.  Fig.  1  shows  the 
arrangement  of  lines  after  the  Turlock  line  was  built. 

(4)  With  the  Turlock  Irrigation  District  at  Livings- 
ton— During  April  a  long-term  conti-act  was  signed 

with  the  Turlock  Irrigation  District  for  the  construc- 
tion of  about  15  miles  of  70-kv.  line  from  the  district's 

Denair  substation  to  Livingston  and  for  the  delivery  of 
power  over  this  line.  The  Don  Pedro  plant,  which  has 
a  capacity  of  15,000  kw.  at  the  minimum  head  and  ap- 

proximately 18,000  kw.  at  higher  heads,  is  owned 
jointly  by  the  Turlock  and  the  Modesto  Irrigation  Dis- 

tricts, the  former  being  entitled  to  roughly  66  per  cent 
of  the  plant  output.  There  already  was  a  line  from  this 
power  house  to  the  Pacific  Gas  and  Electric  Company's 
substation  at  Modesto  by  which  the  latter  company  re- 

ceived under  contract  a  small  part  of  the  output  of 
the  plant. 

During  the  construction  of  the  line  to  Livingston,  ad- 
ditional power  was  delivered  to  the  Pacific  Gas  and 

Electric   Company  over  that   line. 
Also  after  completion  of  the  line  a  certain  amount 

of  energy  was  delivered  to  that  company  although  the 
San  Joaquin  company  had  contracted  for  all  of  the 
Turlock  share  of  the  plant  above  the  district's  own  need. 
The  reason  for  this  was  the  fact  that  it  was  impossible 
to  parallel  the  two  power  companies'  systems  and  the 

/a  J'e  //70i'i7//ety  Ao/^y 

O   C£.iJ—^£^-i:^   il — □  am  f!.i/„  m  ffm^o/ari/, 
^       j^ /foija /fjy  a/ m,n.  Af,ot/. 

^oiJesfo  /rr/aa^ion  ff/s/ricf  Sui T 

K 
jy  ■  4^/^rrr/  /a  /'a- AS  /s /ess /Aa/7  S^;ee^ /s:^ 
^<^  /^  M/s   >ray'  SJ.ld  ̂   eof/t/  ̂ tf/  fAe  /*-// 

\. 

Tl'r/aeJt'  JT/s/r/c^  Sai. 

sj.z.a^  ^'ff^si^on  St/i-  7aA:i' 

Fig.  4. — Arrangement  of  Turlock  Irrigation  District  lines  for 
power  delivery  from  Turlock  to  San  Joaquin  Light  &  Power  Cor- 

poration  in    1924. 

(7)  With  the  Yosemite  Valley  power  house  of 
the  Department  of  the  Interior — The  Department  of  the 
Interior  operates  a  2,000-kw.  steam-flow  hydro  plant 
on  the  Merced  River  about  six  miles  from  El  Portal. 

The  San  Joaquin  company  extended  its  30-kv.  line  from 
its  Incline  sub  near  El  Portal  about  ten  miles  up  the 
Merced  River  to  the  park  plant.  The  total  length 
of  the  30-kv.  line  from  the  Merced  substation  to  this 
plant  is  about  78  miles.  The  agreement  with  the  De- 

partment of  the  Interior  provides  for  the  sale  of  the 
surplus  output  of  the  plant  to  the  power  company  and 
also  for  the  purchase  of  energy  by  the  park  at  times 
of  low  water. 

General    Remarks 

Comparatively  little  trouble  has  been  due  to  these 
interconnections.  At  the  substations  connected  to  the 

Pacific  Gas  and  Electric  Company's  system  there  was 
some  trouble  from  poor  voltage  regulation  due  to  the 
long  lines  of  both  companies  over  which  the  purchased 
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power  was  received,  but  due  to  the  emergency  this  was 
overlooked. 

With  the  Turlock  plant  there  was  no  difficulty  so 
far  as  the  San  Joaquin  was  concerned.  They  simply 
carried  block  loads  as  required  by  San  Joaquin  dis- 

patchers except  as  the  district's  demands  for  water  for 
irrigation  modified  the  operation  of  the  plant.  The  ir- 

rigation requirements  took  precedence  over  the  genera- 
tion of  the  plant,  but  very  little  conflict  resulted  from 

this  cause  and  practically  all  of  the  possible  output  of 
the  Turlock  plant  was  absorbed.  The  cooperation  of 
the  irrigation  district's  officials  and  operating  men  was 
excellent  and  thoroughly  appreciated  by  the  San 
Joaquin  company. 

TABLE  I. — Energy  in  kw-hr.  transmitted  through  various  interconnections  with 
the  San  Joaquin  Light  &  Power  Corporation — 1924. 

S.J.L.&P. 
Month  to 

So.  Cal. 
Ed. 

at  Vestal 
Jan.   11,259,000 
Feb    9,245,800 
March    8,811,000 
April    6,880,000 
May    0 
June    2,227,000 
July    1,388,000 
Augtet    8,765,000 
Sept    7,643,000 
Oct    7,330,00 J 

10  months 
total   63,538,000 

S.  J.L.&  P. 

to 
So.  Cal. 

Ed. 
at  Kern 
179,000 

1,551,000 
2,772,000 
978,000 

0 
0 
0 
0 
0 
0 

P.G.and  E. 
to 

S.J.L.&  P. 
at  Newman 
including 
Alameda 
Steam 

0 
804,000 

2,641,000 
363,000 

0 
0 
0 

297,000 
430,000 
445,000 

Turlock  to 
S.J.L.&  P. 

at  Liv- ingston 0 
0 
0 

1,171,000 
1,939,000 
6,259,000 
8,335,000 
7,622,000 
2,555,000 
1,738,000 

Turlock 
to  P.G. 
andE. 
on  S.J. 
L.&P. 

Industrial 
steam  to 

contract     S.J.L.&  F. 
0 
0 
0 

572,000 
2,210,000 475,000 
718,000 
476,000 0 

0 

0 
0 
0 
0 
0 
0 

1,007,000 
1,661,000 
1,761,000 
1,306,000 

5,480,000      4,980,000      29,619,000      4,451,000      5,735,000 

When  delivering  power  to  the  Edison  company  the 
two  systems  usually  are  in  parallel  and  the  San  Joa- 

quin system  is  operated  with  block  loads  which  are 
changed  from  time  to  time  at  the  request  of  the  Edi- 

son company's  operator  at  Vestal.  Occasionally  when 
the  frenquency-changer  set  was  out  of  service,  the 
San  Joaquin  company  carried  most  of  the  load  on  the 
Mt.  Whitney  system  and  governed  its  own  and  the  Mt. 
Whitney  systems.  During  the  months  of  heaviest  load 
it  was  necessary  to  be  careful  that  the  San  Joaquin  sys- 

tem did  not  receive  an  undue  amount  of  reactive  kva. 
from  the  Mt.  Whitney  system.  On  a  few  occasions  dur- 

ing this  period  sufficient  reactive  kva.  was  received  by 
the  San  Joaquin  system  to  reduce  the  voltage  of  the 
entire  system  so  much  that  satisfactory  service  could 
not  be  maintained.  Upon  taking  up  the  matter  with 

the  Edison  company's  operator  at  Vestal  the  neces- 
sary adjustments  were  made  on  the  frequency-changer 

set  and  other  synchronous  machinery  on  the  Mt.  Whit- 
ney system  to  restore  the  voltage  of  the  San  Joaquin 

system  to  normal. 
In  this  connection  it  may  be  noted  that  while  fre- 

quency-changer sets  for  the  interconnection  of  two 
systems  are  expensive  in  themselves  and  also  cause 
considerable  power  loss,  they  may  not  be  necessarily 
an  entire  waste  as  they  may  be  useful  to  take  the  place 
of  synchronous  condensers  on  one  or  both  of  the  sys- 

tems so  connected. 

Table  I  shows  the  amount  of  power  transferred  be- 
tween the  various  companies. 

In  general,  relations  between  the  various  parties 
to  these  interconnection  agreements  have  been  very  har- 

monious and  practically  everything  possible  was  done 
to  deliver  the  maximum  amount  of  energy  to  the  south- 

ern part  of  the  state. 

I 

Distribution  Transformer  Ratios 
By  H.  H.  MINOR 

THE  company  has  experienced  some  difficulty  in  the 
use  of  11-kv.  and  6.9-kv.  distribution  transformers. 
It  is  the  company  practice  to  use  11.5  kv.  to  115- 

230-volt  transformers  for  isolated  single-phase  loads 
and  11.50-kv.  transformers  for  large  three-phase  in- 

stallations. The  standard  voltage  ratings  are  respec- 
tively 11.5  kv.  to  115-230,  11.5-kv.  to  230-460-575  and 

11  kv.  to  2,300-4,000  Y  for  transformers  to  handle  this 
class  of  business. 

For  smaller  three-phase  installations  and  for  small 
combined  three-phase  and  single-phase  installations  6.9- 
kv.  class  transformers  connected  Y-delta  are  used.  Their 
standard  ratio  is  6,900-11,950  Y  to  115-230  volts. 

Thus  it  is  possible  to  have  the  following  condition 
on  four  plants  served  from  the  same  11-kv.  line,  as- 

suming the  primary  voltage  to  be  11.5  kv.  in  each  case 
and  all  transformers  connected  on  full  primary  winding 
and  disregarding  transformer  regulation: 

(1)  A  single-phase  load  served  by  an  11.5-kv.  trans- 
former; secondary  voltage  230. 

(2)  A  large  power  consumer  served  by  11.5  kv.  to 
230-volt   transformers;    secondary   voltage   230. 

(3)  A  large  power  consumer  served  by  11-kv.  to 
23-kv.  transformer;  secondary  voltage  2,404. 

(4)  A  small  power  consumer  served  by  6.9-kv.  trans- 
formers; secondary  voltage  221.5. 

Cases  1,  2,  and  4  are  very  common  with  the  com-; 
pany  who  are  confronted  with  using  the  5  per  cent  tap 
on  6.9-kv.  transformers  universally  in  order  to  equal- 

ize their  secondary  voltages  with  those  of  the  11.5-kv. 
transformers.  This  makes  ,  the  full  winding  connection 
of  the  6.9-kv.  class  unnecessary.  The  above  condition 
is  one  which  feeder  regulators  will  not  correct. 

The  question  is  taken  care  of  partially  in  the  Electric 
Power  Club  Standards  by  the  adoption  of  6.3-kv.,  6.0-kv. 
and  5.7-kv.  taps  for  6.6-kv.  transformers  with  secondary 
voltage  below  600.  However,  there  are  many  trans- 

formers without  this  5.7-kv.  tap. 
Case  3  is  met  with  to  disadvantage  when  lighting 

load  is  served  from  large  power  banks  through  2.3-kv. 
transformers,  particularly  during  periods  when  the 
power  service  is  not  being  used  and  transformer  regu- 

lation does  not  help  out.  This  same  condition  also  oc- 
curs in  small  11-kv.  to  2-kv.  substations.  Feeder  regu- 

lation will  help  in  this  latter  case,  but  results  in  the 

regulators  always  working  on  the  "buck"  and  they 
must  have  a  greater  range  than  would  be  necessary 
were  the  ratio  of  the  large  power  transformers  more 
nearly  like  the  distribution  transformers. 

It  is  the  tendency  to  operate  so-called  11-kv.  lines 
at  about  12  kv.  at  the  substation  bus,  or  even  higher  in 
some  instances.  This  agrees  perfectly  with  the  6,900- 
11,950  Y  rating  of  the  6.6-kv.  class  transformers.  It 
would  seem  then,  to  be  the  logical  step  to  make  the 
11-kv.  class  agree  by  adding  a  5  per  cent  higher  tap, 
i.e.,  making  them  12,075-11,500-10,925-10,350  to  114-230, 
etc.  Thus  the  two  classes  of  transformers  would  be  in 

agreement  throughout  and  the  11-kv.  class,  or  12-kv. 
class,  as  it  would  have  been,  would  be  rated  at  more 
nearly  the  voltage  at  which  it  is  used  and  insulations, 
losses  and  other  items  would  be  figured  for  that  voltage. 

For  power  transformers  supplying  600  volts  and  be- 
low it  would  be  well  to  make  them  as  follows: 

12,075-11,790-11,500-11,215-10,925  to  230-115,  etc., 
thus  maintaining  the  present  standard  of  four  2%  per 
cent  taps.  For  power  transformers  supplying  secondary 
voltage  greater  than  600  volts  a  desirable  change  would 
be  to  make  the  ratio  as  follows: 

11,825-11,550-11.275-11,000-10,725  to  2,300-4,000  Y.  In 
both  of  the  above  cases  taps  would  be  available  so  that 
transformers  manufactured  under  these  specifications 
could  be  banked  with  or  paralleled  with  the  present 
standard  transformers. 

Considering  the  same  four  cases  as  above  with  trans- 
formers of  the  ratio  suggested  the  following  secondary 

voltages  would  result,  the  primary  voltage  being  main- 
tained at  11.5  kv.  in  each  case. 

(1)  A  single-phase  load  served  by  a  12,075  to  230- 
volt  transformer;   secondary  voltage  219. 

(2)  A  large  power  consumer  served  by  12,075  to 
230-volt  transformers;  secondary  voltage  219. 

(3)  A  large  power  consumer  served  by  a  11,825  to 
2,300-4,000  Y  bank;  secondary  voltage  2,237. 

(4)  A  small  power  consumer  served  by  6,900  to  230- 
volt  transformer;  secondary  voltage  221.5. 

Pacific  Gas  and  Electric  Company  Power 
Interchange 

By  H.  T.  SUTCLIFFE  and  B.  D.  DEXTER 

THE  various  points  of  interchange  between  the  Pa- cific Gas  and  Electric  Company  and  other  utilities 
as  of  March  1,  1925,  are  shown  in  Table  I,  together 

with  the  voltage  and  capacity  of  connections  and  gen- 
erally pertinent  data.  The  numbers  in  parentheses  in 

the  second  column  refer  to  corresponding  numbers  on 
the  high-tension  system  map  shown  in  Fig.  1.  The  let- 

ters in  column  three  indicate  the  limiting  factor  in  de- 
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Capacity  Voltage 

in  kw.* 

in  kv. 

12,000  L 

60 

3,000  G 

17 

2,250  T 22 

3,000  T 
22 

3,000  T 
22  &  4 

5,000  T 
60 

5,000  T 60 

5,000  T 
11 

15,000  T 60 

7,000  L 11 

1,000  G 17 

4,000  T 60 
12,000  L 60 

5,000  G 
60 

8,000  L 

160 

15,000  T 60 

2,250  T 30 

2,000  L 
60 

livery  at  the  various  interchange  points  and  show 
whether  the  limitations  are  based  upon  generator,  trans- 

former or  line  capacity. 
Although  at  a  few  of  our  interchange  points  step-up 

or  step-down  banks  are  provided  to  compensate  for 
slight  differences  in  line  voltages  of  the  connecting  com- 

panies, these  voltage  adjustments  are  fixed.  There  is 
but  one  connection  where  regulation  is  provided  and 
this  is  the  connection  made  with  the  system  of  the 
Truckee  Kiver  Powei  Company.  A  brief  description 
of  this  interconnection  is  of  interest. 

The  main  generating  capacity  of  the  Truckee  River 
Power  Company  comprises  five  hydro  plants,  four  of 
which  step  up  to  an  interconnecting  network  of  23  kv. 
This  voltage  is  stepped  up  at  their  Washoe  plant 
through  a  delta-delta  bank  to  63  kv.  and  their  Verdi 
plant  output  is  stepped  up  to  63  kv.  to  tie  into  this  high- 
tension  bus.  The  interconnecting  line  from  Spaulding  No. 
1  power  house  of  the  Pacific  Gas  and  Electric  Company 
ties  into  this  63-kv.  bus  through  the  regulating  equip- 

ment to  be  described.  The  system  of  the  latter  company 
is  grounded  Y  and  the  Truckee  River  system  is  con- 

TABLE  I. — Interchange  points  on  system  of  Pacific  Gas  and  Electric Company 

Point  of 
Connecting  utility  connection! 

Calif.-Oregon  Pwr.  Co      (1)  Delta   
City  &  County  of  San  Francisco ....    (2)  Priests   
Coast  Counties  Gas  &  Elec.  Co      (3)  Davenport. 

(4)  Morgan  Hill 
(5)  San  Juan 

Coast  Valleys  Gas  &  Elec.  Co      (6)  Salinas 

(7)  Alisal Great  Western  Pwr.  Co      (8)  Oakland 
(9)  Oakland 

(10)  San  Francisco 
Melones  Mining  Co   (11)  Jeffersonville 
Modesto — Turlock  Irrig.  Districts..  (12)  Don  Pedro 
San  Joaquin  Lt.  &  Pwr.  Corp   (13)  Newman 
Snow  Mountain  Water  &  Pwr.  Co.. .  (14)  Santa  Rosa 
Truckee  River  Pwr.  Co   (15)  Summit 
Western  States  Gas  &  Elec.  Co   (16)  Stockton 

(17)  Manteca 
(18)  Junction  City 

*Letters  signify  the  limiting  factor  in  delivery,  either  generator, transformer  or  lines. 
tFigures  refer  to  Fig.  1. 
JRegulated. 

nected  delta  at  this  point.  The  metering  point  for  this 
interchange  is  located  at  the  summit  of  the  Sierra 
Nevada  Mountains  approximately  18  miles  from  Spauld- 

ing and  49  miles  from  Washoe. 
The  voltage  on  the  system  at  Spaulding  is  approxi- 

mately 60  kv.  and  allowing  for  a  voltage  drop  of  52  kv. 
at  5,000  kva.  it  is  necessary  for  the  regulating  equip- 

ment at  Washoe  to  boost  upon  delivery  from  the  Pacific 
Gas  &  Electric  Company  system  to  the  Truckee  River 
system  from  a  low  voltage  of  54.8  to  63-kv.  This  same 
equipment  will  boost  upon  delivery  in  the  reverse  di- 

rection from  63  kv.  on  their  bus  to  a  maximum  of 
67  kv. 
When  the  regulating  equipment  first  was  contem- 

plated, consideration  was  given  to  straight  automatic 
induction  voltage  regulation  similar  to  the  type  com- 

monly used  for  feeder  regulation.  The  cost  of  this 
equipment  was  found  to  be  so  excessive  that  the  instal- 

lation finally  was  made  with  shunt  and  series  trans- 
formers taking  the  place  respectively  of  the  primary 

and  secondary  of  an  induction  regulator.  The  winding 
of  the  three-phase  series  transformer  which  is  con- 

nected in  the  line  has  a  normal  operating  capacity  of 
79  amperes  which  at  63  kv.  between  wires  provides  for 
an  interchange  of  approximately  8,500  kw. 
_  The  series  boosting  or  bucking  transformer  is  ex- 

cited by  means  of  three  single  phase  shunt  transform- 
ers the  secondaries  of  which  are  provided  with  taps 

so  that  step-by-step  regulation  may  be  obtained.  Five 
steps  are  used  each  providing  a  buck  or  boost  in  the 
main  line  of  approximately  1,640  volts.  All  five  of 
these  taps  may  be  used  for  delivery  to  Truckee  River 
but  on  reverse  delivery  not  more  than  three  normally are  used. 

Taps  in  the  low-voltage  side  of  the  shunt  transform- 
ers are  changed  by  means  of  contactors  operated  by cams  mounted  on  a  shaft  which  is  connected  to  a  motor. 

The  motor  is  energized  through  the  operation  of  a  con- 
tact-making voltmeter  in  a  manner  similar  to  the  oper- ation of  an  ordinary  induction  voltage  regulator.  Lim- 

iting resistors  are  provided  between  these  contactors 
to  absorb  the  energy  from  the  section  of  the  trans- 

former   winding   between    two    adjacent    taps    shorted 

during  the  interval  of  cutover.  The  contact-making 
voltmeter  responds  only  to  variations  in  line  voltage  of 
approximately  1,000  volts  between  wires.  A  line  drop 
compensator  is  included  in  the  circuit  for  power  delivery 
from  Truckee  River  to  Pacific  Gas  and  Electric  Com- 

pany in  order  to  compensate  for  voltage  drop  in  the  67 
miles  of  line,  but  is  not  included  in  the  circuit  for  de- 

livery to  Truckee  River. 
The  position  of  the  contactors  is  indicated  by  means 

of  a  lamp  indicator  system  so  that  the  operator  at  all 
times  can  tell  upon  which  tap  the  regulator  is 
operating. 

Fig.  1 — Showint?  points  of  power  interchange  on  system  of  Pacific 
Gas  and  Electric  Company.  Circled  figures  those  in  column  two  in 
Table  I. 

The  cams  operating  the  contactors  are  arranged  to 
positively  open  the  latter  in  case  one  of  them  should 
freeze  shut.  In  other  words  cams  are  normally  opened 
by  springs  in  the  usual  manner,  but  in  case  excessive 
current  should  cause  one  of  them  to  freeze,  the  cam 

will  follow  up  the  spring's  action  and  force  the  con- tactor open. 
Under  short-circuit  conditions  where  an  excessively 

high  current  is  drawn  through  the  series  transformer 
windings  connected  in  the  main  line,  voltage  relays  on 
the  other  windings  of  this  transformer  operate  to  short 
circuit  through  a  resistor  what  is  then  the  secondary. 
This  resistor  also  shorts  the  secondaries  of  the  shunt 
transformers.  The  series  transformer  is  so  designed 
thath  the  iron  reaches  its  saturation  point  at  a  voltage 
of  2.5  times  its  normal  voltage.  This  prevents  the 
building  up  of  excessive  voltages  and  consequent  dam- 

age to  the  equipment  in  the  case  of  short  circuits  on 
the  main  line. 

Relays  and  Relay  Application 
By  R.  C.  DENNY 

IN  the  matter  of  protective  relays  there  have  been 
in  the  past  year  no  applications  of  an  entirely  new 
nature  on  the  system  of  the  San  Joaquin  Light  & 

Power  Corporation.  The  transmission  line  switches, 
however,  practically  all  have  now  been  equipped  with 
the  modem  induction-type  relay.     Where  the  switches 
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Fie.    1.- -Showing    scheme    of    transformer    protection    for    2-bank 
substations. 

may  be  part  of  a  loop  and  a  two-way  feed  involved,  the 
directional  induction-type  overload  relay  is  used  while 
in  the  case  of  stub  lines  the  straight  induction-type 
overload  relay  is  used.  In  general  the  operation  of 
these  relays  has  resulted  in  greatly  improved  system 
operation  and  more  nearly  continuous  service.  Expe- 

rience has  demonstrated,  however,  that  the  proper  se- 
lective action  of  such  relays  to  a  large  extent  is  de- 

pendent upon  the  proper  functioning  of  the  switches 
themselves.  Very  often  switches  that  are  inherently 
sluggish  will  upset  the  best-laid  plan  of  relay  opera- 

tion. Occasionally  defects  of  a  minor  nature  in  the 
auxiliary  circuits  will  prevent  otherwise  proper  opera- 

tions. It  would  seem  therefore  that  successful  relay 
operation  is  tied  in  quite  definitely  with  switch  mainte- 

nance of  a  very  high  order. 
There  has  been  an  installation  of  low-energy  over- 

load relays  for  the  differential  protection  of  four  4,000- 
kw.  generators  in  one  of  the  older,  but  still  important 
hydro  plants.  A  scheme  of  protection,  shovsm  in  Fig.  1, 
uses  one  bank  against  another  and  has  been  applied  in 
substations  where  there  are  two  or  more  banks  of  trans- 

formers. This  is  equivalent  to  differential  protection 
yet  requires  neither  high-voltage  nor  busliing-type  cur- 

rent transformers.  This  scheme  is  accomplished  simply 
by  connecting  on  the  low-tension  leads  a  group  of  di- 

rectional relays  set  to  close  contacts  when  power  flows 
back  into  the  transformer  bank  and  which  in  operating 
open  both  the  high-  and  low-tension  transformer 
switches,  thereby  dropping  the  bank.  Ordinary  series 
overload  protection  may  be  applied  on  the  high  side 
in  such  cases. 

Short  Circuit  Duty  on  Kelman  Switches 
at  Laguna  Bell  Station 

By  E.  R.  STAUFFACHER 

A  HEAVY  short  circuit  duty  was  imposed  upon  one 
of  the  Kelman  60-kv.,  type-3  D6  switches  located 
at  Laguna  Bell  substation  on  Feb.  10,  1925,  at 

11:12  p.m.  A  60-kv.  short  circuit  occurred  on  the  Santa 
Fe  Springs  circuit  about  six  miles  out  of  Laguna  Bell 
substation.  The  60-kv.  switches  at  Laguna  Bell  and 
Santa  Fe  Springs  substations  cleared  the  short  circuit 
and  calculations  indicate  that  the  duty  imposed  upon 
the  switch  at  Laguna  Bell  substation  was  as  follows: 

Kva. 
Interrupted 

Actual  duty,  0.7  Sec.  elapsed  be- 
tween the  time  the  short  circuit 

started  and  the  time  the  switch 
opened      

Relay  set  at  0.4  Sec. 
Instantaneous  duty  possible  under 

these    conditions   

394,000 

550,000 

Amp. 

at  63  Kv. 

5,060 

The  station  crew  reported  that  only  a  slight  amount 
of  oil  was  thrown  from  the  switch.  From  the  above 
table  it  would  appear  that  500,000  kva.  would  be  a  con- 

servative rating  for  this  particular  type  of  switch. 

New  Types  of  Protective  Relays 

By  H.  T.  SUTCLIFFE,  R.  W.  WILKINS 
and  H.  S.  LANE 

THE  report  is  submitted  categorically  in  accordance 
with  the  outline  furnished  by  the  chairman  of  the 
apparatus  bureau.  Under  the  headings  (a)  New 

Types  of  Relays  for  Protection  of  Transmission  Net- 
work, and  (b)  New  Types  of  Relays  for  the  Protection 

of  Internal  Trouble  in  Equipment,  extracts  are  sub- 
mitted from  a  report  covering  an  investigation  by  the 

bureau  of  tests  of  the  Pacific  Gas  and  Electric  Company 
of  two  relays  manufactured  by  the  Swedish  General 
Electric  Company,  Ltd.,  namely: 

Type  RI  inverse  time-element  over-current  relay. 
Type  RIK  definite  minimum  time-element  over-cur- rent relay. 

Construction   and   Operation 
These  relays  are  for  use  with  alternating  current  of 

60-cycle  frequency.  Both  relays  operate  on  the  induc- 
tion principle.  An  aluminum  disc  is  caused  to  rotate 

continuously  by  the  interaction  between  a  flux  from  the 
electromagnet  and  an  out-of-phase  set  up  by  a  shading 
coil  on  the  pole  piece  of  the  electromagnet.  A  perm- 

anent magnet  acts  as  a  damper.  This  disc  ceases  to 
rotate  only  when  the  current  falls  to  less  than  approxi- 

mately ten  per  cent  of  the  normal  current  setting.  The 
shaft  of  the  rotating  disc  is  pivoted  vertically  between 
the  arms  of  a  fork-shaped  bracket.  This  bracket  itself 
is  pivoted  on  a  vertical  axis  and  is  free  to  swing  on 
that  axis  through  a  small  angle.  The  weight  of  the 
disc  is  counterbalanced. 

The  lower  disc-bearing  consists  of  the  rounded  end 
of  the  disc  shaft  bearing  upon  a  small  steel  ball  which 
in  turn  is  seated  in  a  jewel.  This  ball  is  the  same  size 
as  that  used  in  Westinghouse  meters,  63  mils  in  diam- 

eter.    The  upper  bearing  is  a  simple  guide  bearing. 
With  normal  current  conditions  the  disc  rotates  freely, 

but  upon  a  sufficient  increase  of  current  the  force  ro- 
tating the  disc  also  swings  the  fork-shaped  bracket 

forward  against  the  tension  of  a  light  spring.  On  the 
shaft  of  the  disc  is  cut  a  worm  gear  which  being  thus 
carried  forward  is  meshed  into  a  toothed  sector.  Con- 

tinuance of  rotation  of  the  disc  rotates  the  sector  to 
which  is  fastened  an  arm  which  in  turn  trips  a  normally 
magnetically-balanced  armature,  also  excited  by  and  a 
part  of  the  main  electromagnet.  Tripping  of  this  arma- 

ture forces  together,  or  can  be  made  to  open  un,  the 
relay  trip  contacts. 

The  type  RI  has  current  settings  for  4,  5,  6,  7,  8,  9 
and  10  amperes  and  time  settings  variable  from  3  to  16 
seconds.  The  type  RIK  has  current  setting  for  4,  5,  6, 
7,  8,  9  and  10  amperes  and  time  settings  variable  from 
2  to  10  seconds. 

For  the  type  RI  meter  the  time  settings  are  the 
tripping  times  for  100  per  cent  current  setting,  where- 

as in  the  case  of  the  type  RIK  meter  the  time  settings 
are  meant  to  be  the  definite-minimum-tripping  times 
for  from  400  per  cent  to  1,000  per  cent  current  setting. 
The  time  is  varied  by  changing  the  initial  position  of 
the  toothed  sector,  thus  changing  its  length  of  travel 
before  it  trips  the  armature. 

The  shading  pole  of  the  type  RI  is  larger  than  that 
of  the  type  RIK,  the  result  being  that  its  characteristic 
curves  are  not  so  flat  as  those  for  the  type  RIK  which 
is  meant  to  be  a  constant-time-limit  relay  at  above  four 
times  normal   current. 

Once  the  current  has  risen  sufficiently  to  mesh  the 
toothed  sector  with  the  worm  on  the  dial  shaft,  the 
tripping  operation  will  be  completed  unless  the  current 
falls  to  approximately  80  per  cent  of  the  set  value  be- 

fore this  completion,  in  which  case  the  mechanism  re- 
sumes its  normal  position.  This  entirely  prevents 

"floating." 
The  disc  rotates  slowly  upon  passage  of  a  current  of 

approximately  10  per  cent  of  the  current  setting.  This 
gives  the  operator  a  partial  indication  that  the  relay  is 
in  working  order. 
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Other    Features 

The  relays  may  be  adjusted  to  operate  instantan- 
eously at  4,  6or  8'times  the  ampere  setting  by  turning 

a  knurled  nut  to  these  inscribed  marks.  Other  values 
could  be  fpund  by  calibration. 

This  knurled  nut  alters  the  condition  of  magnetic  bal- 
ance of  the  centrally  pivoted  armature  by  opening  up 

one  air  gap  and  correspondingly  closing  the  other.  When 
the  relay  functions,  one  air  gap  is  reduced  to  a  close 

contact.  By  initially  shortening  this  air  gap  the  neces- 
sary amount,:  a  given  overcurrent  will  operate  the  trip 

without  first  meshing  the  disc-shaft  worm  vnth  the 
toothed  jsectori,     ,    . 

Fig.  1 — Characteristic  curves  of  type  RI,  time-element,  overload 
relay   manufactured   by   Swedish   General    Electric    Company,    Ltd. 

The  contacts  easily  are  changed  from  circuit  opening 
to  circuit  closing  or  vice  versa. 

The  changes  in  current  settings  can  be  made  while  the 
(relay  is  in  service.  All  the  current  taps  are  brought  out 
in  a  line  to  rectangular  studs.  A  heavy  hinged  corru- 

gated plate  covers  these  studs  in  such  a  manner  that 
by  inserting  a  metal  plug  into  a  concavity  between  the 
plate  and  any  desired  stud,  the  circuit  is  completed  for 
that  particular  current  tap.  Changing  the  current  set- 

ting does  not  open  the  current  circuit,  for  before  the 
plug  is  totally  withdrawn  the  hinged  plate  closes  the 
circuit  of  the  10-amp.  tap. 

All  connections  are  made  from  the  back  of  the  relay. 
Extra  studs  are  supplied  to  suit  thickness  of  the  switch- 
board. 

The  weight  of  each  relay  is  6.7  lb.  Its  horizontal 
length  is  9.2  in.,  its  height  5.4  in.,  and  its  depth  5  in. 
The  back  of  the  relay  is  of  cast  alloy  and  the  cover 
of  brass.  A  hinged  lid  has  a  glass  inset  4.2  in.  by  3.4 
in.  in  size,  sufficiently  large  to  show  the  name  plate  on 
which  are  drawn  the  characteristic  curves  of  the  relay 
and  the  figures  representing  the  relay  settings.  The 
name  plate  of  the  type  RI  relay  is  black  with  white  in- 

scriptions, while  that  of  the  type  RIK  is  white  with 
black  inscriptions. 

Provision  is  made  for  sealing  the  lid  closed.  Never- 
theless the  whole  cover  can  be  taken  off  by  the  removal 

'of  four  screws. 
Tests  Made 

1.  Characteristic  curves  of  relays  and  repeating  ac- 
curacy. 

2.  Sjieed  of  disc,  free  and  driving  sector. 
3.  Proportionality  of  time  settings. 

';    4.    Resetting  value  of  current  as  percentage  of  "pick- up" value. 
5.     Current  required  for  rotation  of  disc. 

,    6.     Accuracy  of  calibrations  for  instantaneous  trip. 
7.    Volt-ampere  and  watt  loss. 

'  i  Results 

Test  No.  l^These  curves  were  obtained  on  the  4-amp. 
tap  at  different  tiine  settings  with  the  instantaneous 
trip  set  at  40  amp.  The  tripping  times  were  determined 
by  use  of  a  cycle  counter. 

The  type  RI  relay  required  4.2  amp.  to  mesh  the 
sector,  the  type  RIK  required  4.54  amp. 

The  results  are  plotted  as  shown  in  Figs.  1  and  2, 

together  with  the  manufacturer's  curves. Test  No.  2 — Type  RI  relay:  Current  on  4  amp.  tap, 
4.2  amp.  Speed  of  disc,  running  free,  97  r.p.m.  Speed 
of  disc,  driving  sector,  87  r.p.m. 

Test  No.  3 — Test  made  by  passing  16  amp.  through 
the  4-amp.  coil  and  noting  tripping  time  with  each 
time  setting.  At  the  higher  time  settings  the  propor- 

tional time  on  both  relays  was  quite  accurate.  At  lower 
settings  it  was  somewhat  high  on  the  RI  relay  and 
somewhat  low  on  the  RIK  relay. 

Test  No.  4 — The  reset-value  of  current  on  the  4-amp. 
tap  was  82  per  cent  of  the  pick-up  current  for  the  RI 
and  79  per  cent  for  the  RIK. 

Test  No.  5 — The  slowest  speeds  with  which  the  discs 
rotate  with  certainty  were  effected  with  16  per  cent  of 
pick-up  current  on  the  RI  relay  and  10  per  cent  on 
the  RIK. 

Test  No.  6 — The  knurled  nut  was  set  at  each  of  the 
calibration  points  indicating  the  multiplier  of  the  cur- 

rent setting  for  instantaneous  trip.  Tests  were  made 
on  each  current  setting.  The  points  are  approximate 
only  and  change  with  the  different  current  settings. 
The  ratio  of  actual  to  calibrated  trip  on  the  two  relays 
varied  from  .79  to  1.47. 

Test  No.  7 — Type  RIK,  amp.  tap,  5;  amp.,  5;  volt 
drop,  5.65;  volt  amp.,  28.2;  watts,  9.9;  P.  F.,  0.35:  Type 
RI,  amp.  tap,  5;  amp.,  5;  volt  drop,  1.41;  volt  amp.,  7.05; 
watts,  3.7;  P.  F.,  0.53. 

Conclusions 

These  relays  have  many  good  features  and  though  not 
calibrated  very  accurately  their  repeating  accuracy  is 
good.  In  particular  should  the  instantaneous  trips  be 
re-calibrated. 

As  in  the  Westinghouse  CO  and  the  General  Electric 
lA,  no  adjustment  is  provided  which  will  change  the 
shape  of  the  characteristic  curves. 
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2 — Characteristic  curves  of  type  RIK,  time-element,  overload 
manufactured   by   Swedish    General    Electric    Company,   Ltd. 

The  curve  sheets  reproduced  in  the  accompanying  il- 
lustrations show  that  the  characteristic  curves  of  the 

two  types  at  above  200  per  cent  current  setting  are  very 
similar,  hardly  sufficient  to  justify  the  distinction  be- 

tween the  type  RI  as  an  inverse-time  overload  relay  and 
the  type  RIK  as  a  definite-minimum  overload  relay  The 
fact  that  the  curves  approach  the  horizontal  at  much 
less  percentage  overcurrent  than  do  the  curves  for  the 
Westinghouse  standard  type  CO  relay  or  the  General 
Electric  type  IA-201  relay  makes  this  relay  valuable 
where  such  a  characteristic  is  desirable. 

The  bearings  are  good.  Yet  without  slight  lubrica- 
tion of  the  bottom  bearing  the  disc  chatters.  A  valu- 
able feature  is  the  continuous  rotation  of  the  disc  even 

at  10  per  cent  of  normal  current  settings.  This  gives  a 
visible  indication  of  its  being  prepared  to  function. 
"Floating"  at  the  trip  contacts  cannot  occur.    Once  the 
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tripping  operation  has  commenced  it  must  continue  to 
completion  or  the  mechanism  reset  to  normal.  The  trip 
contacts  can  be  made  circuit  opening  or  circuit  closing. 
In  either  case  the  action  is  fast  and  definite.  The  cur- 

rent transformer  secondary  can  not  be  opened  acci- 
dentally while  changing  the  current  tap  settings. 

Energy  loss  is  28.2  volt-amperes  for  type  RIK  and  7.0 
volt-amperes  for  type  RI. 

For  a  comparison,  the  Westinghouse  standard  CO  of 
the  4-12  amp.  range  has  a  loss  of  approximately  18 
volt-amperes  on  the  5-amp.  range  and  tlie  low  energy 
relay  a  loss  of  7.4  volt-amperes.  The  General  Electric 
type  IA-201  has  a  loss  of  7.6  volt-amperes  on  the  B-amp. 
range  and  the  type  IA-101  a  loss  of  7.1  volt-amperes. 

The  relay  covers  are  not  all  that  could  be  desired. 
They  are  cheaply  made.  The  point  of  a  pencil  can 
scratch  off  the  black  enamel.  To  change  relay  settings 
the  lid  is  opened  on  its  hinge.  The  whole  cover  is  easily 
removed  to  expose  the  relay  mechanism.  The  lid  can 
be  sealed.    The  relay  mechanism  itself  is  well  made. 

Relay  Protection  as  Applied  to  a  Large 
Transmission  Network 

By  R.  W.  WILKINS 

THE  practices  of  the  Pacific  Gas  and  Electric  Com- 
pany have  been  developed  as  the  result  of  a  number 

of  years  experience  in  the  operation  of  this  large 
system,  and  are  designed  to  separate  completely  the 
smallest  practicable  section  in  such  manner  as  to  cause 

the  least  possible  disturbance.  The  company's  high- 
tension  system  comprises  28  hydroelectric  plants,  four 
steam  plants,  412  miles  of  220-kv.  line  (one-half  of  this 
now  operating  temporarily  at  110  kv.,  5.15  miles  of  110- 
fcv.  line,  290  miles  of  104-kv.  line,  1,889  miles  of  60-kv. 
line,  and  160  miles  of  line  at  from  20  to  30  kv.  The  ar- 

rangement of  this  system  is  indicated  on  the  accom- 
panying map. 

The  standard  generator  connection  is  a  grounded 
"Y"  without  resistance  in  the  ground  connection.  Cer- 

tain of  the  older  generators  are  connected  delta.  In 
one  case  different  characteristics  of  generators  on  the 
same  biis  made  necessary  the  introduction  of  ground 
resistance. 

Power-house  transformers  are  connected  delta- Y,  with 
the  high-tension  neutral  solidly  grounded.  Most  of  the 
receiving  transformers  are  connected  Y-delta  with  the 

♦This    article    appeared    in   the    Nov.    22,    1924,    issue    of    Electrical 
World. 

high-tension  neutral  solidly  grounded.  There  is  on  the 
system,  however,  an  increasing  number  of  auto-trans- 

formers Y-connected  with  the  neutral  solidly  grounded 
at  the  substation  ends  of  transmission  lines,  particularly 
at  the  higher  voltages.  In  order  to  conform  to  the 
state  ruling  on  inductive  interference  these  have  a  third 
or  tertiary  winding  connected  in  delta. 

Advantages  of  Relay  System 
There  are  several  advantages  to  the  system  of  relay 

protection  which  has  been  developed  by  the  Pacific  Gas 
and  Electric  Company. 

(1)  Single-phase  grounds  are  removed  very  quickly  with  a  high 
degree  of   selectivity. 

(2)  The  system  is  applicable  to  single  lengths  in  the  transmis- 
sion network  as  well  as  to  one  circuit  of  a  pair  of  circuits 

or  one  circuit  of  three  or  four  parallel  circuits. 
(.3)  Experience  shows  correct  operation  even  where  a  ground 

may  be  within  five  per  cent  of  the  length  of  the  line  from 
the  far  end. 

(4)  No  change  in  relays  or  character  of  protection  is  required 
when  one  circuit  of  a  twin  line  is  switched  out. 

(5)  It  may  be  used  with  bushing-type  current  transformers. 

From  actual  trials  of  virtually  all  proposed  methods 
the  system  seems  best  taken  care  of  by  the  following 
relays : 

(1)  Overload  induction  type — Used  on  single  radial  feeders,  so- 
called  "stub-lines"  (either  with  or  without  a  residual),  on 
auto-transformers  and  on  smaller  tie  lines  such  as  11-kv. 
lines  tying  together  parts  of  the  system. 

(2)  Differential  or  balanced  type — On  generators,  synchronous 
condensers  and  two-winding  transformers  having  a  rating 
sufficiently    large  to   warrant   it. 

(3)  Reverse-power  and  residual  combinations — For  receiving  ends of  transmission  lines. 

(4)  Reverse-power  and  directional  residual  combinations — for  the 
sending  end  of  transmission  lines. 

(5)  Directional  residual  relays — On  ungrounded  or  delta-con- 
nected generators   and  feeders. 

(6)  Special  connections — To  meet  abnormal  load  or  power-factor 
conditions  or  badly  fluctuating  loads. 

Inasmuch  as  a  considerable  portion  of  the  relays  are 
actuated  from  bushing-type  current  transformers  oper- 

ating at  comparatively  low  currents,  they  are  calibrated 
over-all  in  place.  The  settings  are  on  the  inverse  part 
of  the  time-current  curve  and  always  above  the  mini- 

mum current  at  which  the  relay  closes.  Relays  in  gen- 
eral are  made  selective  as  to  direction  and  amount  of 

current  and  in  case  of  necessity  to  time,  although  the 
directional  features  seem  to  be  more  reliable.  Certain 
directional  combinations  involving  only  current  have 
proved  in  service  to  be  superior  to  those  in  which  volt- 

age and  consequently  power  factor  is  involved,  particu- 
larly where  low  settings  are  desired. 
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Fig.    1 — Diagram    of    connections    for    three    CO    relays    and    one 
reaidusl-current  CO   relay. 

Fig.  2 — Diagram  of  connections  for  three  7-stud  CR  relay  and  one 
residual-current  CO  relay. 
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Fig.  3 — Chart  for  calculating  heating  of  electrical  equipment  un- 
der short   circuit  and  with   no  radiation. 

Fig.   4 — Diagram  of  connections  showing  internal  trip-circuit  for 
three  7-stud  CR  relays  and  one  residual-current  CO  relay. 

Functions  of  Various  Types 
(1)  In  referring  to  overload  relays  it  is  to  be  noted 

that  induction-type  relays  are  specified.  It  is  thought 
that  any  high-tension  relay  installation  is  of  sufficient 
importance  to  justify  the  additional  expense  over  the 
older  types.  High-tension  current-transformer  second- 

aries are  connected  Y  and  the  simple  overload  connec- 
tion is  that  usually  used. 

The  overload  induction  type  in  use  at  this  time  is  of 
two  general  types,  one  operating  on  the  same  principle 
as  the  ordinary  induction-type  watthour  meter  and  one 
using  a  shading  coil.  Both  types  are  in  use  on  the 
system. 
When  it  is  desirable  to  separate  on  low  values  of  un- 

balanced current  or  on  grounds,  the  residual  relay  is 
connected  as  shown  in  Figs.  1  and  2.  By  using  a  relay 
of  a  lower  current  rating  very  low  values  of  grounds 
and  unbalance  may  be  taken  care  of,  in  most  cases  as 
low  as  20  per  cent  of  the  normal  load  current. 

On  auto-transformers  at  the  higher  voltages  overload 
relays  on  all  windings  have  been  preferred.  First,  be- 

cause the  various  combinations  of  loading  possible  make 
some  sort  of  maximum  current  rating  for  each  winding 
imperative,  and  second,  because  it  is  very  difficult  to 
balance  properly  a  three-winding  or  four- winding  trans- 

former using  bushing-type  current  transformers  on  the 
high-tension  side  and  some  other  type  on  the  low-ten- 

sion side.  Transformers  are  set  within  a  maximum 
heating  limit  (see  Fig.  3)  with  about  200  per  cent 
normal  current. 

(2)  Differential  or  balanced  type  relays  are  used  on 
all  Y-connected  generators  and  synchronous  condensers, 
and  all  new  equipment  is  specified  to  be  Y-connected. 
Here  the  current  transformers  are  duplicates  having 
similar  characteristics,  and  instantaneous  plunger-type 
overload  relays  commonly  are  used,  set  to  trip  on  a 
current  unbalance  of  about  20  per  cent  of  full  load. 

The  power-house  transformers  usually  are  protected 
by  differential  relays  in  order  to  withstand  heavy  over- 

loads without  clearing  and  yet  clear  on  internal  trouble. 
Trouble  has  been  encountered  in  balancing  where  cur- 

rent-transformer characteristics  were  different.  This 
sometimes  can  be  helped  by  balancing  in  the  magnetic 
circuit  of  the  relay  itself,  using  from,  say,  zero  to  the 
4-amp.  tap  for  one  current  transformer  and  from  zero 
to  the  6-amp.  tap  for  the  other,  connected  in  opposition. 
On  delta-Y  banks  it  is  customary  to  connect  the  low- 
tension  current  transformers  inside  the  delta  to  insure 
correct  phase  relations. 

In  this  connection  it  is  of  interest  to  note  an  instal- 
lation of  balanced  relays  for  the  protection  of  a  bank  of 

transformers  comprising  a  main  60  to  100-kv.  auto- 
transformer  star  winding  with  11-kv.  star  winding.  The 
current  ti'ansformer  and  relay  connections  are  shown 
schematically  in  Fig.  12.  Theoretically  no  current 
would  flow  in  the  relay  for  all  conditions  of  loading  of 
both  high-tension  and  11-kv.  windings,  except  for 
trouble  within  the  high-tension  winding.  Actually  the 
ratios  of  the  bushing-type  current-transformers  varied 
between  (14/1)  and  (23/1)  as  the  load  increased,  while 
the  ration  of  the  core-type  coils  remained  practically 
constant. 

A  consideration  of  the  factors  involved  clearly  indi- 
cates that  it  is  not  feasible  to  balance  the  ratios  of  the 

several  current-transformers  by  adjusting  their  respec- 
tive secondary  loads.  The  ratio  characteristic  of  the 

bushing-transformers  is  distinctly  drooping,  that  of  the 
core-type  substantially  flat.  Changing  the  secondary 
load  on  either  type  raises  or  lowers  the  characteristic 
curve  without  materially  changing  its  form.  Consider 
also  that  the  power  factors  of  the  100-kv.,  60-kv.  and 
11-kv.  loads  may  be  materially  different,  and  so  affect 
the  phase  relation  of  the  several  currents  and  that  in 
this  case  power  may  be  supplied  from  either  the  100  kv. 
or  the  60  kv.,  the  presence  or  absence  of  a  considerable 
11-kv.  load  influencing  the  relative  efl'ect  of  the  neutral 
CT's  in  either  case.  While  it  is  conceivable  that  a  sub- 

stantial balance  might  be  obtained  at  some  particular 
combination  of  loads,  this  condition  would  not  persist 
at  other  loads. 

Nevertheless  a  setting  is  obtained  which  provides  pro- 
tection to  the  high-tension  winding  against  failure  at 

somewhat  less  than  full-load  rated  current  of  the  trans- 
former. Obviously  no  protection  is  afforded  against 

failure  of  the  11-kv.  winding.  This  could  of  course 
be  provided  separately. 

(3)  Reverse-power  residual  combinations  are  in  gen- 
eral use  on  the  receiving  ends  of  transmission  lines. 

The  connections  in  such  an  installation  are  shown  in 

Fig.  4.  Both  the  current  and  voltage  on  the  reverse- 
power  relays  are  Y-connected  and  they  are  in  phase. 
The  residual  is  set  at  from  20  per  cent  to  50  per  cent 
of  normal  load  current,  and  both  are  set  to  trip  in  a 
direction  out  from  the  station,  i.e.,  back  toward  the 
power  house. 

(4)  Reverse-power  and  directional  residual  combina- 
tions are  used  on  the  sending  ends  of  transmission  lines, 

either  from  a  power  house  or  substation.  If  an  over- 
current  relay  of  the  common  type  has  its  two  wind- 

ings separated  as  shown  in  Fig.  5,  it  will  act  as  a 
wattmeter  whose  windings  are  such  as  to  be  actuated 
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Fie,    5 — Terminal    location   and   internal   connections   of    specially 
arranged  directional  CO  relay. 

Fig.    6 — Performance    curve   of    ̂ /2^/^-amp.    CO    relay    connected 
for  directional  operation  as  shown  in  Fig.   5. 

by  current  transformers,  with  characteristics  shown  in 
Fig.  6. 

If  then  it  is  connected  as  shown  in  Fig.  7  it  will  act 
as  a  residual,  but  in  addition  will  have  a  direction  de- 

pendent upon  the  relative  direction  of  power  flow  in  the 
ground  lead  of  the  transformer  and  the  residual  of  the 
line  current  transformers. 

For  trouble  on  a  line  the  power  flow  may  be  con- 
sidered from  the  line  into  the  ground  and  back  up 

through  the  ground  lead  of  the  transformer  bank.  In 
this  case  the  direction  up  into  the  bank  from  ground 
is  the  same  wherever  the  ground  on  the  line  occurs, 
but  the  direction  of  residual  of  the  line  current  trans- 

formers depends  upon  whether  the  ground  is  on  their 
bus  side  or  their  line  side. 

This  gives  a  standard  direction  for  one  coil  of  the 
relay  and  a  variable  direction  depending  on  the  loca- 

tion of  the  trouble  for  the  other,  both  operating  on  cur- 
rent alone  and  operating  only  when  there  is  a  ground 

or  unbalance.  In  addition  it  can  in  most  cases  be  set 
much  below  the  normal  line  current. 

It  will  be  noticed  that  the  relay  connections  on  the 

sending  end  of  a  transmission  line  are  difl'erent  from 
those  on  the  receiving  end.  Because  of  the  power  avail- 

able in  the  generating  plant  the  power  under  practi- 
cally all  conditions  will  be  outgoing  on  all  lines,  the 

reverse  power  relays  being  set  to  trip  on  outgoing 
power  and  standing  normally  closed,  function  simply 
as  overloads,  and  non-directional  residuals  will  not 
select  between  the  line  in  trouble  and  the  good  line. 
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Fig.    7 — Diagram    of    connections    for    three    CO    relays    and    one 
specially  arranged,   directional   residual-current   CO   relay. 

Fig.  8 — Complete  diagram  of  connections  for  combined  directional overload  and  one  directional  residual-current  CO  relay. 
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Fig.  9 — Diagram  of  connections  for  specially  arranged  directional 
CO  relays  for  directional  residual-current  feeder  protection. 

Fig.   10 — Diagram  of  connections  for  ordinary  high-tension  trans- 
mission  line  relay  protection. 

The  directional  residuals  on  the  other  hand  will  pro- 
vide the  necessary  selection.  However,  it  is  desirable 

to  retain  the  reverse-power  relays  to  prevent  the  pos- 
sibility of  power  from  feeding  back  on  the  good  line 

and  tripping  it. 
On  the  receiving  end  of  the  watt-  or  directional-ele- 

ment contacts  normally  stand  open  and  a  non-directional 
residual  in  conjunction  therewith  as  shown  in  Fig.  2  and 
Fig.  4,  will  provide  the  necessary  selectivity. 

The  combination  of  schemes  three  and  four  works 

equally  well  whether  there  is  one  line  or  sevei-al  lines 
in  operation,  each  line  being  independent  of  all  others. 
It  also  allows  tapping  stations  on  the  line  between 
the  two  ends  without  interfering  with  selective  oper- 
ation. 

On  the  sending  ends  of  certain  lines,  as  at  a  sub- 
station where  power  is  outgoing  from  an  auto-trans- 
former and  the  transformer  ground  is  not  available  or 

is  unsuitable,  a  small  110/5-volt  transformer  bank  is 
connected  in  Y  to  the  potential  transformer  second- 

aries which  also  are  connected  in  Y.  The  primaries  of 
this  small  transformer  bank  are  Y-connected  and  the 
neutral  is  grounded  (see  Fig.  8).  The  5-volt  side  of 
this  small  bank  is  connected  delta,  with  the  relay  coil, 
which  is  usually  connected  to  the  current  transformer 
in  the  transformer  ground,  in  series  with  the  delta. 

The  miniature  bank  functions  just  as  a  large  one 
save  that  care  must  be  exercised  in  order  to  get  a  very 
low  setting,  say  20  per  cent  of  normal,  if  the  line  cur- 

rent transformers  are  of  bushing  type  and  of  compar- 
atively low  ratio.  Current  settings  of  less  than  nor- 

mal can  always  be  obtained,  however.  Tliis  combina- 
tion as  used  is  shown  in  Fig.  8. 

In  most  combinations  of  the  schemes  outlined  it  gen- 
erally can  be  stated  that  the  relays  should  trip  on 

power  outgoing  from  the  station  (see  Fig.  10). 
(5)  Certain  feeders  on  the  network  are  delta  con- 

nected and  ungrounded.  It  is  desirable  to  separate 
these  feeders  promptly  on  very  light  grounds.  This  is 
accomplished  as  shown  in  Fig.  9,  using  a  25-kw.  ground- 

ing bank.  As  shown,  the  bank  is  fused.  In  practice  it 
was  found  necessary  to  relay  it  for  overload  at  a  high 
current  value  and  a  moderately  short  time-value.  As 
installed,  the  feeders  act  selectively  on  grounds  of  15 
amperes  and  have  given  correct  selective  operation  on 
350  ampere  grounds. 
During  one  month  that  an  electrically  operated 

dredge  was  worked  off  a  cable  fed  by  one  feeder  there 

were  33  correct  operations  out  of  33  cases  of  trouble 
in  30  days  where  the  current  to  ground  ranged  from 
20  amp.  to  350  amp.  In  two  years  of  operation  there 
has   been   but   one   operation   classed   as   questionable. 

This  same  combination  (see  Fig.  9)  is  applicable  to 
ungrounded  equipment  such  as  generators,  and  works 
equally  well  whether  there  is  one  or  more  than  one 
feeder. 

(6)  In  certain  installations,  particularly  in  intercon- 
nected substation  lines,  it  has  been  found  that  sufficient 

damping  can  not  be  secured  on  the  watt  or  directional 
element  of  the  reverse-power  relay  and  still  give  it  ef- 

fective operation.  In  such  cases  it  has  been  necesssary 
to  interconnect  the  watt  and  current  element  of  the 
relay  as  shown  in  Fig.  11.  In  this  manner  the  cur- 

rent element  starts  to  close  only  after  the  watt  ele- 
ment is  completely  closed.  This  is  accomplished  by 

putting  the  watt  element  contacts  in  series  with  the 
top  coil  of  the  current  element,  leaving  intact  the  wind- 

ing connected  to  the  current  transformer. 
In  certain  cases  it  also  has  been  necessary  to  provide 

for  a  low  tripping  current  in  one  direction  and  a  com- 
paratively heavy  load  current  in  the  opposite  direction. 

This  has  been  taken  care  of  by  building  a  small  re- 
actance and  shunting  it  directly  across  the  relay  cur- rent studs. 

At  low  current  values  the  relay  takes  nearly  all  of 
the  current  and  so  can  be  set  for  a  low  reverse  value, 
while  at  higher  values  of  incoming  power  the  point  of 
saturation  on  the  reactance  is  passed  and  most  of  the 
current  flows  through  it.  A  ratio  of  two  or  three 
to  one  thus  can  be  obtained.  The  equipment  should  be 
calibrated  under  working  conditions.  Any  changes  in 
current  settings  on  the  relay  require  a  new  calibration. 

In  other  cases  widely  differing  settings  are  desired 

and  it  is  arranged  to  have  a  miniature  "ratio  changer" 
on  the  relay  taps.  Such  special  cases  are  encoustered 
only  occasionally  and  must  be  taken  care  of  in  the  par- 

ticular manner  which  the  the  case  demands. 

_  On  the  greater  number  of  the  system  relay  installa- 
tions it  is  desirable  to  ring  a  bell  and  light  a  pilot 

lamp  when  a  relay  operates,  in  addition  to  the  primary 
function  of  tripping  switches.  This  is  done  by  using 
a  secondary  relay,  usually  a  plunger-type,  hand-reset, 
multiple-contact,  circuit-closing  type.  From  experience 
it  has  been  found  that  it  pays  to  use  the  best  obtain- 
able. 
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Necessary  Conditions 

_  In  order  to  obtain  successful  relay  operation  the  ques- 
tions enumerated  below  had  to  be  answered  by  actual 

trial. 

(a)  The  possibilities  of  bushing  type  current  trans- 
formers came  first.  These  transformers  make  a  high- 

tension  relay  system  possible  and  have  proved  thor- 
oughly satisfactory  where  currents  above  80  amperes 

are  available,  if  properly  applied. 
It  is  advisable  always  to  use  relays  of  a  low  energy 

consumption  on  bushing-type  current  transformers, 
with  especial  emphasis  on  low  ratio  transformers. 
(There  are  in  satisfactory  use  on  the  system  busliing- 
type  current  transformers  on  transformer  terminal 
bushings   where  the  laminations   were   cut  from   sheet 

'if/rtef/ora/  con^ocfs 

ixetss  cvrren/   con^acfj. 

Conneefions  . 

Fig.  11 — Internal  connection  diagram  for  7-stud  CR  relay  ar- 
ranged for  control  of  current  element  by  watt  element. 

steel,  assembled  on  the  bushing  and  wound  in  place.) 
Low-ratio  current  transformers  should  not  have  the 
secondary  overloaded  either  in  volts  or  volt-amperes. 
A  high-impedance  secondary  load  is  fatal  to  bushing 
current  transformer  ratios. 

On  the  system  network  bushing-type  current  trans- 
formers are  calibrated  over-all  in  place  by  applying 

current  from  a  110-220/10- volt  transformer  through 
the  lead  itself  or  through  oil-switch  terminals.  Each 
time  a  current  setting  is  changed  this  is  repeated.  Am- 

meters and  indicating  wattmeters  are  in  satisfactory 
use  on  bushing  type  current  transformers,  but  prefer- 

ably should  have  a  separate  transformer  from  that  used 
for  the  relays.  These  instruments  are  purchased  with 
blank  scale  and  are  calibrated  in  place  in  the  same 
ways  as  the  relays  with  the  addition  of  a  phase  shifter 
to  secure  the  proper  wattmeter  potential.  Any  changes 
in  the  load  on  the  current  transformer  secondary,  i.  e., 
more  or  less  meters,  make  it  necessary  to  recalibrate. 
If  meters  and  relays  share  a  transformer,  any  changes 
in  relay  current-setting  make  a  recalibration  necessary. 

(b)  It  has  been  found  by  trial  that  the  best  operation 
on  the  system  is  had  by  connecting  the  current  and  the 
potential  of  the  reverse-power  relays  in  phase.  Tliis 
probably  is  due  to  the  fact  that  at  light  loads  there  is 
a  very  low  leading  power  factor,  but  under  short  cir- 

cuit a  comparatively  high  lagging  power  factor. 

(c)  All  reverse-power  relays  are  single  phase.  It  was 
found  by  trial  that  a  three-phase  reverse-power  relay 
did  not  necessarily  reverse  when  only  one  phase  was  in 
trouble. 

(d)  Differential  and  directional  residual  relays  should 
be  tested  by  grounding  one  phase  of  the  equipment 
under  test  and  building  up  voltage  until  sufficient  cur- 

rent is  generated  at  normal  frequency  to  trip.  No 
other  method  has  proved  satisfactory. 

(e)  It  is  desirable  to  have  relay  test  switches  so 
arranged  that  a  relay  may  be  cut  out  of  service  with- 

out changing  any  wiring. 
(f)  Proper  phase  relation  of  current  and  voltage,  i.e., 

A-phase  current  with  A-phase  voltage  is  vital  to 
proper  reverse-power  relay  operation.  Checking  po- 

larity marks  or  a  wiring  diagram  is  not  sufficient.  The 
customary  method  is  to  use  a  single-phase  wattmeter 
and  apply  successivelv  the  difl'erent  voltages  to  one 
current.  (See  A.I.E.E.  Journal,  1924,  P.  C.  Jones, 
"Watt-meter  Connections.") 

Not  all  of  the  schemes  and  methods  outlined  above 
are  essential,  nor  are  they  the  only  means  of  accom- 

plishing the  desired  results.  They  are  however,  accom- 
plisliing  these  results  on  one  of  the  largest  high-tension 
networks  in  existence  in  a  fairly  satisfactory  manner. 

The  chief  load  dispatcher's  statement  of  correct  relay 
operations  on  the  liigh-tension  network  for  the  two 
years  just  past,  shown  in  Table  I,  bears  witness. 

Explanation  of  Analysis 

Col.  1.  Total  Operations  Involving  Relays — All  cases 
of  trouble  on  the  system,  which  investigation  showed 
involved  the  relays  in  service.  This  comprises  the  total 
of  the  other  columns.  (Note:  Relay  operations  due  to 
accidental  shorting  or  closing  of  contacts   are  not  in- 

TABLE  I. — Analysis  of  relay  operation  on  the  220-kv.,  110-kv.,  and  60-kv.  transmission 
network  of  the  Pacific  Gas  and  Electric  Company  for  1923  and  1924. 

1 

Total 
operations involving  relays 

2 
Correct  relay 

operations 

3                    4                    5 
Incorrect  relay  operations 

Due  to 
Eelay                            external 

failures  Due  to  relay       causes 

6 

Questionable 

relay       j 

operations  I 

Year         No. 
Per 

No.       Cent 
Per                Per                 Per 

No.     Cent     No.     Cent     No.     Cent 
Per 

No.    Cent 
1923  1,593 
1924  1,8S4 1,490     93.6 

1,699     90.2 

24       1.5       11        .7        40       2.5 
31       1.6         3        .2      108       5.7 

28       1.7 
43       2.3 

eluded  in  this  tabulation,  nor  any  failures  of  a  switch 
to  operate  due  to  break,  ground,  or  other  fault  in  the 
tripping  circuit  or  to  mechanical  defect  in  the  switch 
or  auxiliary  apparatus  external  to  the  relay  itself.) 

Col.  2.  Correct  Relay  Operations. — All  relay  opera- 
tions which  have  been  proved  to  be  correct  under  the 

conditions  existing  at  the  time.  This  includes  many 
cases  which  were  not  entirely  satisfactory  from  an  op- 

erating standpoint,  but  where,  owing  to  load,  voltage, 
and  power-factor  conditions,  it  was  necessary  to  credit 
the    relays    with   correct    operation,    considering   their 

.ffa^/'ery ■CO.  ̂ e/ay 
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Fig.    12 — Schematic  wiring   diagram   showing  balanced   protection 
of  three-winding  transformer  bank.     One  phase   shown. 

connections  and  settings.  There  also  are  included  here 
a  number  of  cases  where  unsatisfactory  relay  opera- 

tion occurred  due  to  inadequate  equipment.  (See  also 
Cols.  4  and  5.)  In  all  cases,  however,  the  relays  them- 

selves functioned  correctly  considering  the  circum- 
stances. 

Col.  3.  Relay  Failures  (No  Operation  of  Switch). — 
All  cases  where  subsequent  investigation  has  proved 
that    conditions    at    the    point    in    question    were    such 
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as  to  permit  correct  relay  operation,  but  the  relays 
failed  to  function  and  the  switch  did  not  operate.  No 
case  of  failure  of  switch  to  operate  is  listed  in  this 
tabulation  if  investigation  proved  the  failure  to  be  due 
to  a  break,  ground  or  other  fault  in  the  d.c.  tripping 
circuit,  or  to  mechanical  defect  in  the  switch  or  aux- 

iliary apparatus  external  to  the  relay  itself. 
Col.  4,  Incorrect  Relay  Operations  Due  to  Relay. — All 

cases  of  switch  operation  that  have  been  proved  by 
subsequent  investigation  and  test  to  be  due  to  faults, 
either  mechanical  or  electrical,  in  the  relays  themselves. 
(Note:  This  does  not  include  relay  operations  which 
apparently  were  faulty  because  of  indequate  equipment 
or  improper  connections.) 

Col.  5,  Incorrect  Relay  Operations  Due  to  External 
Causes. — All  cases  of  switch  operation  which  investi- 

gation showed  to  be  the  results  of  faults  or  improper 
connections  in  auxiliary  apparatus  external  to  the  re- 

lays themselves,  or  to  power  factor  or  other  conditions 
on  the  system. 

Col.  6,  Questionable  Relay  Operations. — All  switch 
operations  wliich  it  .has  been  found  impossible  to  class- 

ify under  Cols.  2,  4  or  5.  In  most  cases  the  operation 
has  been  unsatisfactory,  but  owing  to  lack  of  evidence 
it  was  considered  unfair  to  classify  it  as  incorrect,  par- 

ticularly as  a  test  made  after  the  trouble  showed  the 
relays  to  be  operating  correctly  so  far  as  could  be  de- 
termined. 

Obviously  every  case  of  trouble  on  a  network  such 
as  the  one  here  under  discussion  involves  a  number 
of  relay  installations  successively  distant  from  the 
fault,  and  the  proper  selection  as  to  the  load  or  time 
whereby  the  more  remote  installations  correctly  func- 

tion is  not  included  in  this  tabulation. 
The  slight  decrease  in  percentage  of  correct  operation 

in  1924  as  compared  with  1923  is  attributed  primarily 
to  the  increased  accuracy  and  thoroughness  with  which 
the  investigations  were  conducted  in  that  year,  as  well 
as  to  a  considerable  increase  in  the  number  of  relay  in- 

stallations involved. 
A  departure  from  the  usual  practice  has  been  made 

in  the  application  of  the  type  OX  auxiliary  relay  of 
the  Westinghouse  company.  The  relay  is  connected  so 
that  normally  it  is  latched,  and  is  tripped  by  applying 
current  to  the  unlatching  coil,  and  reset  by  means  of 
the  operating  coil,  thus  providing  positive  mechanical 
action  in  closing,  with  the  least  possible  energy  re- 

quirement precedent  thereto. 

of  them  in  all,  mounted  end  on  end  between  the  shelves 
as  pictured  in  Fig.  2.  They  are  held  in  place  by  copper 
rods  passing  down  through  them.  The  selection  of  the 
unit  resistance  value  or  actual  resistance  value  corres- 

Design  and  Application  of  System 
Calculating  Board 
BY  R.  C.  DENNY 

WHILE  fully  cognizant  of  the  tsict  that  the  re- 
sults derived  from  a  calculating  board  would 

only  approximate  actual  conditions  and  give  only 
initial  values,  it  was  thought  that  the  information 
would  be  of  considerable  use  because  the  values  would 
be  proportionately  correct.  It  is  upon  a  knowledge  of 
these  relative  current  conditions  existing  on  a  system 
during  line  troubles  that  a  comprehensive  or  system- 
wide  plan  of  relay  operation  is  based.  The  calculating 
board  described  was  built  up  within  the  year  and  built 
to  represent  a  specific  generation  and  transmission- 
system  setup.  A  front  view  of  this  board  is  shown  in 
Pig.  1.  Fourteen  generating  stations  totaling  approxi- 

mately 145,000  kva.  tied  in  on  an  interconnected  trans- 
mission network  of  practically  1,400  miles  of  110-kv., 

69-kv.  and  33-kv.  lines.  The  system  generating  capac- 
ity is  augmented  by  perhaps  55,000  kva.,  available 

through  interconnections  with  adjoining  systems. 
As  in  most  modem  calculating  boards  it  is  the  re- 

actance values  of  the  individual  generating  units,  trans- 
fornier  banks  and  line  sections  that  are  represented  by 
resistance  units.  The  error  is  thus  on  the  safe  side  as 
the  current  indicated  on  the  various  short  circuit  tests 
will  be  in  excess  of  what  it  actually  would  be  in  case 
of  line  troubles.  As  it  was  desired  to  operate  the 
board  at  one  certain  voltage,  the  reactance  values  in  the 
case  of  the  San  Joaquin  board  were  reduced  to  terms 
of  69-kv.  or  40,100  volts  to  ground  which  is  really  the 
extensive  part  of  the  transmission  system  and  that 
upon  which  most  of  the  troubles  occur.  The  resistor 
units  are  of  fixed  resistance  values  and  are  of  the  viter- 
ous  enamel  type.  There  are  one  hundred  and  thirty-one 

Fig.    1. — Front   view   of    system    calculating    board   used   by 
San   Joaquin    Light   &    Power    Corporation. 

ponding  to  100  ohms  reactance  was  based  upon  the 
rated  carrying  capacity  of  certain  standard  resistors 
which  were  very  desirable  on  account  of  their  low  cost. 
This  further  resulted  in  a  low  power  consumption  and 
afforded  an  opportunity  to  economize  on  the  power  unit. 
Seven  hundred  and  fifty  ohms  was  the  unit  resistance 
value  chosen  and  the  range  of  actual  resistance  for  the 
different  classes  of  units  are  given  in  the  following 
tabulation: 

classes  Number     Ohms  of  resistors 

Line    sections      79  9.8  to     774.9 
Generators     12  376.0  to  1447.5 
Synchronous    condensers       3  1,980.     to  3015. 
Power    house    trans,    banks      13  157.8  to     510.0 
Substation    trans,    banks      16  60.     to  1200. 
Generators   and   trans,    banks   combined....  8  1.192.5  to  3232,5 

The  resistors  are  connected  to  jacks  on  the  panel  im- 
mediately in  front  of  them  after  the  manner  shown  in 

Fig.  3.  These  jacks,  some  170  in  all,  are  of  the  closed 
circuit  type,  the  springs  being  separated  when  a  plug  is 
inserted.  Three  plugs  are  used;  one  for  simulating  short 
circuits,  one  for  series  readings  in  the  several  branches 
contributing  to  most  "shorts"  and  the  third  for  measur- 
ing  voltage  drop  on  "shorts"  and  testing  for  resistor 
troubles  or  "opens."'  The  jacks  used  were  chosen  for 
their  sturdy  design  and  simplicty  of  mounting.  They 
have  unusually  heavy  bronze  springs  which  insure  posi- 

tive low-resistance  contact.  Dummy  plugs  are  provided 
for  use  when  any  unit  or  line  on  the  system  is  switched 
out  of  service.  By  means  of  key  switches,  either  of  two 
milliammeter  may  be  switched  into  the  short-circuit  cord 
or  the  line-series  cord  and  while  in  the  latter  the  cur- 

rent may  be  reversed  by  a  third  key.  The  fourth  key 
is  for  the  purpose  of  switching  the  voltmeter  across  the 
generator  or  onto  the  cord  for  measurements  on  the 
board.  A  condenser  prevents  excessive  arcing  on  the 
short-circuit  key. 

The  cabinet  itself  is  30  x  72  x  96  in.  in  overall  dimen- 
sions and  is  built  of  quarter-sawed  oak  finished  to  match 

the  surrounding  office  furniture.  The  size  was  influenced 
mostly  by  the  panel  which  is  a  standard  stock  size  of 
ebony  abestos  material,  %  x  42  x  96  in.  The  shelves 
are  made  of  maple  so  that  withal  it  is  a  very  sub- 

stantial piece  of  equipment.  There  is  ample  drawer 
room  in  one  end  while  a  large  door  in  the  opposite  end 
gives  easy  access  to  the  power  unit  housed  therein.  This 
unit  is  a  motor-generator  set  comprised  of  a  %-hp.,  220- 
volt,  1,750-r.p.m.,  single-phase  motor  direct  connected 
to  a  1/3-kw.,  125-volt,  shunt-wound  generator.  The  unit 
rests  on  felt  strips  on  the  concrete  floor  and  is  not  ob- 

jectionably noisy.  The  bench  part  of  the  board  is  30  in. 
high  and  20  in.  wide  and  has  mounted  on  it  the  meter 
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equipment,  keys,  plugs,  rheostat  and  flush  switches. 
Two  milliammeters  are  used,  one  having  a  scale  0-2,000 
and  the  other  O-800.  The  third  instrument  is  an  O-150 
voltmeter. 

The  transmission  system  was  laid  out  on  the  panel 
as  nearly  geographically  correct  as  practical,  to  facili- 

tate comprehensive  observations.  The  lines  were  ruled 

on  with  show-card-writer's  ink,  different  colors  being 
used  to  designate  the  different  voltages.  After  the  ink 
had  become  thoroughly  dry  the  entire  face  of  the  panel 
was  given  a  coat  of  transparent  varnish.  Holes  for  the 
jacks  then  were  drilled,  after  which  the  panel  was  fas- 

Fig.    2, — Rear    view    of    system    calculating    board    used    by 
San  Joaquin  Light   &  Power   Corporation. 

tened  in  its  permanent  position  and  the  jacks  mounted. 
One  terminal  of  each  of  the  resistors  representing  gen- 

erators and  sjTichronous  condensers  is  connected  to  a 
common  bus  leading  directly  to  one  terminal  of  the  125- 
volt  generator.  The  other  terminals  of  such  resistors 
are  connected  to  resistors  representing  their  respective 
transformer  banks  and  those  to  the  line  resistors,  etc. 
The  jacks  simply  are  cut  in  at  the  junction  points  so 
that  the  cord  which  is  in  series  with  the  milliammeter 
and  the  other  terminal  of  the  generator  may  be  plugged 
in   at   any   junction  point,   completing   the   circuit   and 
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Fig.    3. — Schematic    wiring    diagram    of    San    Joaquin 
Xiight   &   Power   Corporation  calculating  board. 

simulating  a   "short."    Total   short-circuit   currents   as 
high  as  1.2  amp.  thus  have  been  obtained. 

The  current  indicated  then  is  multiplied  by  the  con- 
stant for  that  particular  part  of  the  transmission  sys- 

tem, which  is  2,500  for  the  69-kv.  system  with  the  test 
voltage  held  normal  at  120.  This  gives  the  instantan- 

eous value  of  the  short  circuit  in  amperes  from  where 

the  time-decay  values  may  be  estimated  by  referring  to 
the  proper  decrement  curves.  Such  information  is  what 
the  operating  and  engineering  departments  primariily 
are  interested  in  from  the  standpoint  of  the  protective- 
relay  system  and  the  rupturing  capacity  of  switches. 
The  board  also  has  proved  useful  in  connection  with  a 
study  of  voltage-drop  conditions  for  tlu-ee-phase  short 
circuits  on  the  110-kv.  main  system-trunk  line.  It  has 
been  demonstrated  upon  several  occasions  that  inverse- 
time  induction  relays  are  not  entirely  adequate  for  this 
purpose,  although  they  function  satisfactorily  for 
single-phase  disturbances  or  grounds.  Residual  relays 
are  not  to  be  ti-usted  for  the  purpose.  Hence  an  induc- 

tion-type undervoltage  relay  is  seriously  being  consid- 
ered. This  is  not  the  so-called  impedance  relay,  but 

simply  a  voltage-actuated  relay  used  in  conjunction  with 
the  directional  type  already  installed  and  whose  con- 

tacts will  shunt  the  current-actuated  contacts  of  the  di- 
rectional relays.  It  since  has  been  learned  that  tliis 

same  system  of  protection  has  received  considerable 
discussion  in  Europe  and  is  in  use  on  two  systems  in Germany. 

Pacific  Electric  Manufacturing  Company 
Meter  Transformer  Characteristics 

THIS  transformer  (Fig.  1)  is  built  with  a  wound 
primary  connected  by  short  flexible  conductors  to 
one  of  the  contact  brackets  and  contacts  of  the 

circuit  breaker,  the  circuit  being  diverted  through  it  by 
an  insulating  plate  between  the  bracket  and  the  contact. 
The  primary  coil  can  be  wound  for  any  ratio  specified, 
the  lowest  heretofore  required  being  1/1  or  a  five-amp. 
primary  and  a  five-amp.  secondary  winding.  It  is 
mounted  on  a  micanite  tube  with  half-inch  wall  which 

Fig.  1 — New  design  of  70-kv.  meter  transformer.  This  trans- 
former is  mounted  within  the  circuit  breaker  tank  below  the  oil 

level. 

separates  it  from  the  secondary  circuit  and  the  core 
and  on  which  also  are  mounted  m.oulded  bakelite  bar- 

riers to  increase  the  creepage  distance  between  the 
core  and  the  coil.  Where  the  core  completes  its  mag- 

netic circuit  around  the  coil  a  bakelite  plate  is  set  to 
augment  the  taped  insulation  of  the  primary  coil.  The 
core  is  suspended  by  a  clamping  bracket  extending 
downward  from  the  tank  top  and  thoroughly  grounding 
it.  The  secondary  circuit  is  wound  on  a  fiber  tube  which 
slips  over  the  core  and  prevents  injury  to  the  insulation 
from  the  edges  of  the  laminations  and  which  with  the 
secondary  winding  is  set  inside  the  micanite  tube.  The 
secondary  circuit  is  wound  with  two  parallel  wires  one 
of  wHch  is  of  a  different  circ.  mil  cross  section,  thus 
having  a  turn  or  two  more  than  the  other  and  permit- 

ting a  slight  exchange  of  current.  This  has  the  effect 
of  greatly  improving  the  characteristics  of  the  trans- 

former. One  each  of  the  terminals  of  the  primary  and 
secondary  winding  is  painted  with  white  enamel  for 
polarity  indication  so  that  if  the  two  white  or  positive 
terminals  are  connected  together  the  connection  will 
give  an  additive  polarity. 

The  characteristics  of  this  transformer  have  been 

worked  out,  and  the  transformers  are  being  manufac- 
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tured  under  certain  patents  of  Otto  Knopp,  one  of  the 
engineers  of  tlie  Pacific  Gas  and  Electric  Company 
who  is  engaged  in  such  work  and  is  an  authority  on 
transformers. 
The  standard  70-kv.  current  transformer  is  com- 

pensated for  the  useful  burden  of  one  watthour  meter 
with  leads,  giving  a  total  burden  of  three  volt-amperes. 
The  special  reactance  furnished  with  the  transformer  is 
connected  in  series  with  the  secondary  circuit  in  the  oil 

circuit  breaker.  The  two  cures  "AA"  (Fig.  2)  for  ratio 
and  phase  angle  represent  the  performance  under  this 
condition.  The  phase  angle  is  small,  assuring  high  ac- 

curacy with  low  and  varying  power  factor. 
With  the  useful  burden  of  30  volt-amperes  and  25 

watts  (the  special  reactance  remaining  in  series  with 

the  secondary  burden),  the  two  curves  "BB"  represent 
the  performance  of  the  transformer.  This  condition 
will  prevail  when  relays,  curve-drawing  ammeters  and 
other  instruments  are  connected  to  the  secondary.     In 

Fig.  2 — Characteristic  curves  of  the  70-kv.  Pacific  Electric  meter 
transformer  shown  in  Fig.   1. 

this  case  the  phase  angle  has  no  influence  upon  the 
instruments. 

For  special  cases  where  a  high  line  power  factor  pre- 
vails and  watthour  measurements  of  high  accuracy  are 

desired,  the  special  reactance  may  be  disconnected  and 
the  performance  shown  in  curves  "CC"  obtained  with  a 
single  watthour  meter  and  leads  representing  three  volt- 
amperes  connected  to  the  secondary. 

At  high  power  factors  phase  angle  has  very  little 
effect  and  by  adjusting  the  watthour  meter  to  compen- 

sate for  the  constant  ratio  error  a  very  high  metering 
accuracy  is  obtained. 

If  desired,  the  transformer  can  be  furnished  specially 
compensated  for  the  above  mentioned  burden  in  which 
case  the  ratio  error  will  be  practically  zero,  within  plus 
or  minus  0.1  per  cent. 

Automatic  Substations  on  San  Joaquin 
and  Affiliated  Systems 

By  E.  K.  SADLER 

THE  need  to  improve  service  without  increasing  the 
cost  of  operation  has  been  the  main  reason  for 
installing  automatic  switch-reclosing  equipment  on 

this  system.  In  the  case  of  new  substations  in  outlying 
districts,  the  cost  of  additional  property  and  buildings 
necessary  to  take  care  of  an  operator  is  alone  much 
greater  than  the  cost  of  making  the  substation  com- 

pletely automatic.  The  service  at  substations  employ- 
ing no  regular  operator,  the  station  being  attended  by 

some  employee  in  the  neighborhood,  has  been  improved 
greatly  by  the  installation  of  automatic  reclosing  equip- 

ment. In  other  cases  it  has  been  found  possible  to  re- 
lease the  operator  for  other  duties  by  making  the  sub- station automatic. 

Work  was  started  in  1921  on  the  first  automatic  sub- 
station on  this  system.  At  that  time  there  was  no 

available  equipment  on  the  market  that  could  be 
bought  for  a  reasonable  price  which  was  suitable  for 
the  needs  of  the  station  being  planned.  The  switches 
for  this  station  already  had  been  ordered.    It  was  found 

advisable  to  design  completely  the  needed  automatic 
reclosing  equipment  and  to  build  this  equipment  in  the 
company's  shops.  This  designing  was  handled  in  the 
office  of  C.  E.  Schnell,  electrical  designing  engineer  of 
the  company.  The  equipment  was  designed  and  built 
at  a  considerable  saving  to  the  company.  This  equip- 

ment was  used,  with  but  minor  changes  to  meet  the  type 
of  circuit  breaker  installed,  at  the  first  five  substa- 

tions made  automatic  by  this  company.  The  same 
scheme,  but  redesigned  and  made  by  an  outside  manu- 

facturing company,  was  used  on  the  later  installations. 

Fig.  1 — Shafter  automatic  substation  showing  (above)  type  S-1 
reclosing  mechanism  as  installed.  The  pipe  rod  extending  hori- 

zontally between  the  operating  mechanism  housings,  shown  beneath 
each  switch,  is  the  oscillating  actuator  shaft.  Extending  from 
each  housing  up  to  an  extension  of  the  circuit  breaker  frame  may 
be  noted  the  rod  which  is  rotated  through  a  small  arc  by  the 
actuator  shaft  transmitting  the  necessary  closing  motion  to  the 
circuit  breaker  mechanism.  Below  is  a  general  view  of  the  sub- 
station. 
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Description  of  this  apparatus  and  its  operation  will  be 
given  in  another  part  of  this  article. 
A  brief  sketch  of  each  of  the  automatic  substations 

outlining  the  reason  for  making  them  automatic,  the 
kind  of  equipment  used  and  records  of  operation  is 
given  in  the  followdng  text.  The  substations  are  listed 
in  the  order  that  they  were  cut  into  service  as  auto- 

matic stations. 

Shafter  Substation 

This  was  a  new  outdoor-type  switching  station  hand- 
ling feeders  and  built  on  the  end  of  a  seven-mile  11-kv. 

line.  It  was  built  in  a  sparsely  settled  farming  district 
having  considerable  pumping  load. 

ceived  by  an  alarm  at  the  company's  office  several 
blocks  distant,  during  the  day  time  and  at  the  resi- 

dence of  an  employee  during  the  hours  the  office  was 
closed.  In  case  of  a  kick-out,  it  required  several  min- 

utes for  someone  to  get  down  to  the  substation  and 
close   the  breaker.     As  there  were   several   creameries 

LOG    SHEET 

Fig.  2 — Showing  (left)  a  wiring  diagram  of  the  control  circuits 
for  the  automatic  equipment  at  Shafter  substation,  and  (right)  a 
reproduction  of  a  typical  log  sheet.  The  radial  marks  indicate  cir- 

cuit troubles. 

The  circuit  breakers  were  outdoor  type  FKO-37, 
15,000-volt,  400  amperes.  The  protection  was  series 
trip  from  bushing-type  current  transformers.  The  re- 
closing  mechanism  is  of  the  reciprocating,  gang-operat- 

ing type.  Standard  latching  and  unlatching  relays  were 
used  in  connection  with  the  mechanism.  The  reclosing 
mechanism  is  fully  selective.  The  time  intei-val  between 
closing  is  two  minutes  and  the  number  of  closings  be- 

fore locking  out  any  breaker  is  three.  All  of  the  equip- 
ment is  outdoors  except  the  switchboard  and  driving 

mechanism. 
These  are  housed  in  a  small  building  7  x  8  ft.  A  com- 

plete description  of  this  mechanism  will  be  found  in  an 
article  by  C.  E.  Schnell  in  the  Electrical  World  of  Feb. 

9,  1924.  ' Although  the  first  installation  of  its  kind  on  tliis  sys- 
tem, the  operation  of  the  reclosing  mechanism  has  been 

100  per  cent  to  date.  An  operation  recorder  with  a 
seven-day  chart  and  a  pen  for  each  circuit  breaker 
keeps  the  log  of  the  substation.  From  Jan.  1  to  Oct. 
31,  1924,  the  records  show  18  kickouts.  Of  this  num- 

ber three  were  lockouts  being  caused  by  a  wind  storm 
shorting  wires,  crane  flying  into  line  burning  it  down 
and  a  tree  falling  into  the  line.  Although  the  mechanism 
was  provided  with  alarm  contacts,  the  cost  to  run  a  seven 
mile  alarm  line  was  found  to  be  more  than  the  cost  of 
the  automatic  equipment  so  never  has  been  installed  to 
date.  The  lockout  on  any  feeder  circuit  is  reported  to 
the  district  office  by  some  customer  who  has  noticed 
the  loss  of  service. 

The  only  change  that  has  been  made  in  the  installa- 
tion since  it  was  built  was  to  substitute  a  limit  switch, 

driven  by  the  driving  mechanism,  for  a  time  limit  relay. 
This  was  not  done  because  of  any  trouble,  but  to  re- 

move any  chance  of  trouble.  The  total  cost  of  this  sub- 
station including  land  and  15  per  cent  overhead  was 

approximately  $9,000.  The  cost  of  the  automatic 
switch-reclosing  mechanism  installed  was  around  $2,200. 

Los   Bancs   Substation 

Tliis  substation  is  a  60-kv.  station  having  four  11-kv. 
feeder  switches.  The  substation  is  located  in  the  town  of 
Los  Banos.  Two  of  the  feeders  are  quite  long  and  serve 
a  dairy  country  where  many  short  circuits  are  caused 

by  cranes  and  other  large  "birds  flying  into  the  lines. The  feeder  switches  are  indoor  type  K-32  B,  15,000 
volts,  400  amperes.  The  protection  for  them  is  series 
trip.  There  also  is  a  master  switch  protected  by  PQ-3 
relays.  The  setting  on  this  switch  was  made  high  and 
it  was  not  made  automatic  reclosing.  There  never  was 
an  operator  at  this  substation.     Notice  of  kick-out  re- 

Fig.  3 — Automatic  switch  reclosing  mechanism  as  installed  indoors 
at  Los  Banos  substation.  This  is  one  of  the  earlier  installations. 
In  the  right  background  may  be  noted  the  instrument  panel  typical 
of  this  class  of  substation. 

supplied  with  this  substation  and  as  any  interruption 
to  service  lasting  more  than  two  minutes  was  of  serious 
consequence  to  them,  it  was  necessary  to  improve  the 
service.  It  was  decided  that  to  install  automatic  re- 

closing would  be  the  best  way  to  accomplish  this. 
The  mechanism  installed  was  the  same  as  that  at  the 

Shafter  station  except  that  the  standard  latching  and 
unlatching  relays  were  replaced  by  the  type  SS  auto- 

matic switch-reclosing  relays.  These  relays  had  been 
developed  by  the  company  for  use  at  the  California 
Avenue  substation.  It  was  found  that  with  the  first 
set-up  of  relays  as  used  at  Shafter,  if  one  switch  should 
trip  out  just  at  the  moment  that  another  switch  was 
being  reclosed  for  the  third  time  the  mechanism  would 
lock  out  the  last  switch  that  tripped  out  without  at- 

tempting to  reclose  it.  The  alarm  circuit  of  course 
would  be  energized.  The  SS  relays  were  used  in  order 
to  remove  all  chance  of  any  switch  not  getting  its  full 
number  of  reclosures.  Records  of  operations,  however, 
never  have  shown  the  condition  mentioned  to  have  hap- 

pened. For  that  matter  the  chance  of  its  happening  is  so 
remote  that  the  additional  cost  of  the  SS  i-elays  may 
not  be  warranted  in  most  installations. 

The  time  interval  between  reclosing  at  Los  Banos  is 
one  minute  and  the  number  of  reclosures  before  locking 
out  is  three. 

The  log  of  the  substation  from  Jan.  1  to  Aug.  31, 
1924,  shows  37  kick-outs  and  only  one  lock-out.  The 
lock-out  was  caused  by  a  pole  burning  down.  Mr.  Han- 

cock, the  district  manager  at  Los  Banos,  stated  that 
very  few  complaints  were  received  at  his  office  since 
making  the  station  automatic  compared  with  the  num- 

ber previously  received.  Figuring  that  on  every  kick- 
out  of  a  feeder  switch  there  is  ten  minutes  saved  in 



482 Journal    of    Electricity [Vol.  54  — No.  11 

time  of  restoring  service,  due  to  the  automatic  reclos- 
ing,  the  saving  in  loss  of  power  sold  due  to  interrup- 

tions amounted  to  5,040  kvi^-hr.  from  January  to  Sep- 
tember, 1924.  The  main  advantage,  however,  derived 

from  automatic  reclosing  is  the  better  service  ren- 
dered and  the  therefore  more  contented  customers.  The 

total  cost  of  making  the  substation  automatic-reclosing 
was  approximately  $2,700.  The  increase  in  the  cost 
at  this  station  over  the  cost  of  the  Shafter  installation 
was  due  to  the  use  of  the  SS  relays. 

Crane  Valley  Sugar  Pine  Substation 
This  substation  was  built  at  the  site  of  our  Crane 

Valley  automatic  power  house.  The  voltage  is  stepped 
down  from  60  kv.  to  20  kv.  to  supply  power  for  ex- 

tensive logging  operations  several  miles  distant.  The 
service  on  this  line  is  very  severe,  with  many  short 
circuits  due  to  the  logging  operations.  The  operator 
lives  some  distance  away  from  the  substation  and  had 
many  duties  to  perform  other  than  tending  the  sub- 

station.   It  required  some  time  for  him  to  get  down  to 

Fig.  4 — Wiring  diagram  of  control,  operating  and  alarm  circuits 
of  the  Los  Banos  substation. 

the  station  in  case  the  circuit  breaker  tripped  out.  It 
became  necessary  either  to  hire  another  operator  or 
make  the  switch  automatic-reclosing.  It  was  decided 
to  do  the  latter. 

The  switch  was  a  60-kv.  Pacific  Electric  outdoor  type, 
and  was  installed  on  the  20-kv.  side  of  the  transformer 
bank.  Protection  consisted  of  CO  relays  in  connection 
with  a  timing  relay  so  that  the  breaker  would  not  trip 
out  on  overloads  of  short  duration. 

As  the  lumber  company  was  demanding  better  ser- 
vice at  once  the  reclosing  equipment  was  built  in  the  com- 
pany shops,  being  an  adaption  of  the  former  gang  scheme 

built  to  operate  one  switch  only.  The  mechanism  was 

built  and  completely  installed  in  two  weeks'  time.  Me- 
chanical parts  are  outdoors  under  the  circuit  breaker 

covered  by  a  weather-proof  housing.  Relays  and  opera- 
tion recorder  are  mounted  on  a  panel  indoors  with  the 

other  switchboard  equipment.  The  apparatus  has  oper- 
ated satisfactorily  to  date  under  very  severe  conditions. 

The  time  interval  between  closings  is  two  minutes  and 
the  number  of  closings  before  locking  out  is  three. 

The  log  of  the  substation  from  April  10  to  Nov.  1, 
1924,  shows  S3  kick-outs.  Of  this  number  only  three 
were  lock-outs.  The  lock-outs  all  were  due  to  trees  fall- 

ing into  the  line.  The  cost  of  the  automatic  equipment 
installed  was  $1,050. 

Lompoc  Substation 
This  substation  on  the  system  of  the  Midland  Counties 

Public  Service  Corporation  is  located  in  the  town  of 
Lompoc  and  is  on  the  end  of  a  60-kv.  line.  The  town 
of  Lompoc  owns  its  distribution  system  and  buys  power 
wholesale  at  11-kv.  There  are  three  other  11-kv.  feed- 

ers running  from  this  station.  One  of  these  furnishes 
power  to  the  Celite  Products  Company,  the  other  sup- 

plies power  to  oil  fields  while  the  third  runs  through 
an  agricultural  district. 

It  was  decided  to  install  automatic  reclosing  mechan- 
ism on  all  four  feeder  svntches  with  provisions  for  a 

fifth  switch.  At  first  it  was  intended  to  retain  the 
operator  at  Lompoc,  the  automatic  reclosing  equipment 
allowing  Mm  to  attend  to  other  duties  around  the  dis- 

trict. However,  the  automatic  reclosing  proved  so 
successful  that  the  operator  was  removed  from  the 
district  altogether.  Arrangements  were  made  with  the 
manager  of  the  local  power  company  to  look  after  the 
station.  The  alarm  circuit  was  connected  with  his  office 
and  residence. 

The  circuit  breakers  are  type  FK-12,  15-kv.,  300 
amperes.  The  reclosing  equipment  is  the  same  as  that 
used  at  Los  Banos.  No  trouble  has  been  experienced 
with  the  apparatus  at  this   station   to   date.     The  log 

Fig.   5 — Control   panel   at  Lompoc   substation. 

of  the  station  from  Jan.  1  to  Oct.  12,  1924,  shows  sixty- 
one  kick-outs.  Of  tliis  number  12  were  lock-outs.  This 
substation  is  only  a  few  miles  from  the  ocean  and  the 
fact  that  there  is  considerable  fog  and  moisture  in  the 
air  a  good  part  of  the  time  accounts  for  the  large  num- 

ber of  kick-outs.  The  total  cost  of  the  automatic  re- 
closing equipment  including  installation  was  approxi- 
mately $2,150.  This  figure  includes  15  per  cent  over- head. 

California  Avenue  Substation 

This  is  an  important  substation  of  18,000  kva.  ca- 
pacity supplying  the  city  of  Fresno. 

Feeder  switches  are  truck-type,  Condit  F-10.  They 
are  installed  in  cells  and  remote  controlled.  Although 
three  operators  are  employed  here,  it  was  decided  to 
make  twelve  of  the  feeder  switches  automatic  reclosing. 
It  was  believed  that  this  would  shorten  interruptions 
and  improve  service.  At  the  time  this  installation  was 
being  planned,  it  was  found  impossible  to  secure  a  relay 
suitable  for  tliis  reclosing  service.  This  lead  to  the 
development  of  the  SS  automatic  switch  reclosing  relay. 

This  relay  is  self-contained  and  to  make  the  circuit 
breakers  automatic-reclosing  it  was  necessary  only  to 
mount  the  relays  on  the  switchboard,  one  above  each 
control  switch.  Simply  by  connecting  the  relay  to  the 
existing  control  circuit,  the  feeder  switch  was  made 
automatic-reclosing.  A  single-pole  switch  mounted  be- 

low the  relay  provides  means  for  cutting  the  relay  out 
of  service  if  manual  control  is  desired.  The  timing  of 
the  relay  is  set  at  fifteen  seconds  between  closing  with 
three  closings  before  locking  out  and  sounding  the 
alarm  bell.  TMs  setting  can  be  changed  to  any  interval 
and  number  desired,  by  15-second  steps,  up  to  six minutes. 

This  equipment  has  proved  very  satisfactory,  the 
operators   reporting   that   a   feeder   switch   often   trips 
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out  and  is  reclosed  before  they  could  have  located  the 
trouble  and  reached  the  board  to  reclose  the  switch. 
Several  cases  of  lock-outs  at  this  station  also  have 
been  reported. 

The  total  cost  of  .this  automatic  reclosing  equipment 
installed  was  approximately  $2,350. 

Le  Grand  Substation 

This  substation  is  on  a  tap  of  a  60-kv.  line  and  is 
located  in  a  sparsely  settled  district.  There  is  no  oil 
switch  on  the  primary  side  of  the  transformer  bank. 
On  the  11-kv.  side  there  are  four  feeder  switches 
and  a  master  switch. 

Fig.    6 — California   Avenue    substation    11-kv.    switchboard. 

The  circuit  breakers  are  outdoor-type,  Kelman  F-6, 
15-kv.,  six-break  and  are  mounted  on  trucks.  All  the 
switching  equipment  is  outdoor  type  and  mounted  on  a 
pipe  rack.  Protection  is  furnished  by  CO  relays.  The 
switchboard,  battery  and  air  compressor  are  in  a  small 
concrete  building.  This  substation  is  to  be  an  im- 

portant 110-kv.  to  60/11-kv.  station  in  the  near  future 
and  the  11-kv.  switching  equipment  was  built  to  meet 
the  requirements  of  the  large  station.  The  feeder 
switches   were    manually   operated   when   installed. 

It  was  decided  to  make  the  station  automatic,  so  air 
operated  mechanisms  were  obtained  from  the  switch 
manufacturer  to  replace  the  manually  operated  mechan- 

ism. An  automatic  air-compressor  set  operated  by  a 
2-hp.  motor  also  was  installed.  To  make  the  circuit 
breakers  automatic  reclosing  it  then  was  necessary  only 
to  install  type  SS  relays  and  connect  them  to  the  con- 

trol circuit  of  the  solenoid-operated  air  valves  in  the 
switch-operating  mechanism. 

The  automatic  reclosing  mechanism  has  operated  sat- 
isfactorily to  date  but  some  trouble  has  been  expe- 

rienced with  the  air-compressor  set.  This  trouble  was 
due  to  failure  of  the  automatic  pressure  switch  to  shut 
the  unit  down. 

It  was  attempted  to  use  the  telephone  line  from  this 
station  to  another  station  some  miles  distant,  where  an 
operator  is  employed,  for  an  alarm  circuit  without  in- 

terfering with  the  use  of  the  line  for  telephoning.  This 
has  proved  not  entirely  satisfactory  as  the  alarm  bell 
has  rung  on  several  occasions  when  there  was  no  lock- 

out at  Le  Grand  substation.  This  trouble  most  likely 
has  been  due  to  the  fact  that  it  was  necessary  to  keep 
this  telephone  line  connected  with  other  lines  of  the 
system,  surges  from  other  parts  of  the  system  closing 
the  relay  at  the  alarm  end  of  the  line.  This  relay  was 
of  the  d.c.  type  and  supposedly  connected  so  as  not  to 
be  affected  by  any  a.c.  surges  on  the  line.  On  the  Los 
Alamos  installation  a  20-mile  telephone  line  is  used 
for  the  alarm  and  no  difficulty  experienced.  However, 
this  line  is  cut  loose  from  the  rest  of  the  telephone 
system. 

The  automatic  reclosing  apparatus  at  Le  Grand  re- 
placed an  operator,  thus  effecting  a  considerable  saving 

in  cost  of  operation.  The  saving  by  using  the  air- 
operated  mechanism  for  the  heavy  duty  type  circuit 
breakers  instead  of  a  large  storage  battery  also  was 
considerable. 

The  total  cost  installed  of  the  automatic  reclosing 

equipment   at   Le    Grand,   including   the   air   operating 
mechanism,  was  approximately  $2,100. 

Los  Alamos  Substation 

This  substation  is  on  the  end  of  a  66-kv.  line  of  the 
Midland  Counties  Public  Service  Corporation.  There 
are  three  Condit  D-12  15-kv.,  300-amp.  feeder  switches 
at  the  substation.  The  main  load  on  the  station  is  oil 
well  pumping.  The  station  had  been  built  for  several 

years. 
It  was  decided  to  remove  the  60-kv.  circuit  breaker 

on  the  line  side  of  the  transformers  and  tie  the  trans- 
former bank  solid  to  the  line.  Protection  for  the  trans- 

formers now  is  obtained  by  the  line  switch  at  Santa 
Maria  substation  20  miles  distant.  CO  relays  were  in- 

stalled on  this  switch  for  overload  protection. 
The  automatic  reclosing  mechanism  installed  on  the 

feeder  switches  was  of  the  new  oscillating  type  which 
was  an  improved  design  of  the  former  reciprocating 
mechanism.  The  scheme  of  operation  is  practically  the 
same.  The  SS  relays  were  replaced  in  this  new  layout 
by  simple  lock-out  relays  built  specially  for  use  with 
the  new  mechanism.  The  time  interval  between  clos- 

ing is  one  minute  and  the  number  of  closures  before 
locking  out  is  three. 

The  telephone  circuit  from  Los  Alamos  to  Santa 
Maria  is  used  as  an  alarm  circuit.  This  line  is  run  on- 
the  same  poles  as  the  transmission  line.  It  is  cut  free 
from  the  rest  of  the  telephone  system  at  Santa  Maria. 
Insulating  transformers  and  other  protection  are  fur- 

nished at  both  ends  of  the  line.  A  double-throw  switch 
was  installed  at  each  station  so  the  circuit  could  be 
used  for  alarm  or  phone  as  desired.  The  locking  out 
of  any  one  of  the  feeder-switch  control  circuits  ener- 
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Fig.  7: — Air-operated  Kelman  F-6  circuit  breakers  arranged  for 
automatic  reclosing,   Le   Grand   substation. 

gizes  the  alarm  circuit  with  110  volts  a.c.  A  four-volt 
bell  sounds  the  alarm  in  the  dispatcher's  office  at  the 
Santa  Maria  substation.  The  dispatcher  at  Santa 
Maria  can  not  call  Los  Alamos  substation  on  the  phone, 
but  a  party  at  Los  Alamos  can  get  the  dispatcher  by 
sending  a  signal  over  the  alarm  circuit.  A  push  button 
was  installed  near  the  telephone  at  Los  Alamos  for  this 
purpose.  The  automatic  reclosing  equipment  did  away 
with  the  necessity  of  employing  an  operator. 

The  total  cost  of  the  automatic  reclosing  equipment 
installed  was  $1,600.  Of  this  amount  about  $250  was 
used  for  installing  the  alarm. 

Paso  Robles  Substation 

A  single-switch  reclosing  mechanism  is  installed  here 
on  a  2.3-kv.  feeder  switch  supplying  service  to  the  town 
of  Paso  Robles.  The  mechanism  installed  is  self-con- 

tained, requiring  no  relays  and  is  very  simple  to  set 
up.  The  circuit  breaker  is  type  K-12  15-kv.,  300  am- 

peres. The  time  between  closures  is  36  seconds  and 
the  number  can  be  set  anywhere  from  one  to  nine  be- 

fore locking  out.  Similar  to  other  reclosing  equipment, 
an  alarm  is  energized  when  the  mechanism  locks  out. 

The  operator  at  this  station  was  released  for  other 
duties  around  the  town  when  the  equipment  was  in- stalled. 

The  cost  of  the  reclosing  equipment  including  labor 
of  installing  was  only  $450. 

Three  types  of  reclosing  equipment  have  been  ui^ed 
in  the  above  installations.    A  more  detailed  description 
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of  this  apparatus  and  its  operation  is  given  in  the  fol- 
lowing paragraphs. 

Gang-Operating  Reclosing  Mechanism 
This  reclosing  mechanism  will  automatically  reclose 

any  number  of  SA\itches  up  to  twelve  and  is  aiTanged  so 
that  should  more  than  one  swtch  trip  out  at  once,  no 
two  will  be  reclosed  at  the  same  time.  The  number 
of  times  that  a  .switch  will  be  reclosed,  should  it  trip 
out  repeatedly  due  to  persistent  trouble,  is  optional  up 
to  five.  Time  intervals  between  closures  of  108,  54  or 
27  seconds  also  are  optional.  If  trouble  persists  after 
a  switch  has  been  closed  its  predetermined  number  of 
times  the  sv^dtch  is  locked  out  of  the  automatic  con- 

trol and  an  alarm  circuit  energized.  Any  switch  or 
switches  can  be  operated  by  hand  if  desired,  the  auto- 

matic feature  in  no  way  interfering  with  hand  opera- 
tion. Any  spacing  of  switch  handles,  from  7  in.  on 

centers  up  can  be  taken  care  of. 
All  parts  are  of  the  sturdiest  possible  construction  and 

should  prove  absolutely  trouble-proof  indefinitely  under 
the  most  severe  operating  conditions.  All  contacts  have 
more  than  sufficient  capacity  to  handle  their  loads  and 
one  0.5-kw.  transformer  is  ample  to  furnish  power  for 
the  entire  installation.  About  0.5  kw.  also  is  sufficient, 
when  mechanism  is  operated  by  direct  current. 

This  reclosing  mechanism  consists  of  the  driving  en- 
gine, oscillating  shaft,  one  magnetic  clutch  for  each 

oil  switch  and  a  panel  board.  The  driving  engine  con- 
sists of  a  %-hp.,  heavy-duty,  single-phase  motor 

mounted  on  a  rugged  cast  iron  base  on  which  also  is 
mounted  the  necessary  reduction  gears  and  timing  con- 

tacts. A  heavy  sheet-metal  cover  entirely  encloses 
this  assembly  with  only  the  driving  shaft  extending. 
Thic  complete  unit  can  be  mounted  on  or  under  the 
floor. 

Fig.  S — Wiring  scheme  for  adapting  air-operated  circuit  breakers 
to  control  by  automatic  reclosing  mechanisms,  I^e  Grand  substation. 

The  oscillating  shaft,  driven  by  the  engine  through  a 
connecting  rod,  is  installed  parallel  to  the  switchboard 
on  which  the  oil  switch  handles  are  mounted.  The  oscil- 

lating shaft  also  can  be  mounted  on  or  under  the  floor 
or  attached  to  the  pipe  frame  of  the  switchboard  itself. 
A  rod  from  each  oil  switch  handle  extends  down  to  the 
oscillating  shaft  to  which  it  is  coupled  through  a  lever 
arm  and  magnetic  clutch.  The  lever  arm  is  of  the 
proper  length  so  that  when  the  magnetic  clutch  is 
energized  the  oil  switch  handle  will  be  pushed  to  the 
closed  position.  This  lever  arm  has  over-travel  at  the 
end  of  its  stroke  with  a  safety  device  to  relieve  the  oil 
switch  handle  and  its  parts  of  all  undue  strain.  The 
closing  operation  itself  is  completed  in  approximately 
the  same  time  as  when  done  by  hand,  the  exact  time 
being  0.35   sec. 

On  the  panel  board  are  mounted  a  knife  switch  for 
cutting  the  reclosing  mechanism  in  or  out  of  operation, 
a  latching  relay  for  automatically  starting  and  stopping 
the  engine  motor  at  the  proper  times  and  one  lock-out 
relay  for  each  oil  swdtch.  The  latcliing  relay  starts  and 
stops  the  driving  engine  through  timing  contacts  driven 
by  the  motor  gearing.  If  any  oil  switch  reopens  due  to 
persistent  overload  or  short  after  it  has  been  reclosed 
the  predetermined  number  of  times  it  is  cut  out  from 
the  automatic  control  by  the  lock-out  relay  which  also 
energizes  an  alarm  circuit. 

Operation 
A  pallet  switch  is  connected  mechanically  to  each 

oil  switch  on  the  back  of  the  switchboard  so  "that  when 
an  oil  switch  trips  out  it  automatically  closes  its  pallet 

switch,  starting  the  driving-engine  motor  through  the 
latching  relay  on  the  panel  board.  The  engine  then 
rocks  the  oscillating  shaft  on  wliich  the  magnet 
clutches  are  mounted.  At  the  predetermined  time  in- 

terval the  magnetic  clutch  is  energized  and  its  solenoid, 
by  pulling  up  its  plunger,  locks  the  oil  switch  handle 
and  its  lever  arm  to  the  oscillating  shaft  and  the  oil 
switch  handle  is  closed  once.  If  the  oil  switch  stays 
closed  the  entire  reclosing  mechanism  operates  idly  for 
a  short  period  and  shuts  down  at  the  end  of  its  cycle, 
but  if  the  trouble  persists  and  the  oil  switch  opens  each 
time  it  is  closed  (for  the  predetermined  number  of 
times)  its  lock-out  relay  on  the  panel  board  cuts  the 
oil  switch  out  from  the  automatic  control  and  closes  an 
alarm  circuit.  This  does  not  in  any  way  interfere  with 
the  automatic  operation  of  the  balance  of  the  oil 
switches.  When  the  alarm  is  answered  the  lock-out  re- 

lay knob  is  pushed  dowm  half  way  to  its  first  stop,  thus 
shutting  off  the  alarm.  After  the  trouble  has  been 
cleared  from  the  line  the  oil  switch  is  closed  by  hand 
and  the  lockout  relay  knob  pushed  down  all  the  way, 
which  resets  it,  and  everything  is  ready  to  operate  as 
at  first. 

By  the  addition  of  an  operation  counter  it  is  possible 
to  record  the  number  of  times  each  oil  switch  has 
opened  and  been  closed.    This  can  be  done  in  two  ways, 

Fig.    9 — Type   S-2   automatic  reclosing  mechanism   as   installed   at 
Los   Alamos    substation. 

either  by  mechanically  connecting  a  ratchet  counter  to 
the  oil  switch  handle  or  by  installing  a  multiple-pen 
(one  pen  to  each  switch)  electrical  operation  recorder. 

On  checking  up  in  several  instances  it  has  been  found 
that  four  man-days  is  ample  for  the  setting  up  and 
complete  installation  (floor  mounting)  of  this  reclosing 
mechanism  controlling  three  oil  switches. 

Single-Switch    Reclosing    Mechanism 
This  reclosing  mechanism  is  for  application  to  single 

oil  switches  and  will  close  any  switch  within  the  limits 
of  its  power.  The  closing  effort  is  1,500  in.  lb.  at  the 
shaft.  This  closing  effort  as  given  is  the  minimum  ef- 

fort on  the  shaft  when  the  oil  switch  is  closed.     The 
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mechanism  also  can  be  furnished  with  a  minimum  ef- 
fort of  1,000  or  500  in.  lb. 

The  mechanism  functions  by  means  of  a  %-hp.  single- 
phase  motor  compressing  coil  springs  which  are  re- 

leased by  a  cam.  When  the  springs  are  in  their  fully 
compressed  position  they  are  under  390  lb.  compression. 
In  their  fully  expanded  position  they  are  still  under  a 
pressure  of  200  lb. 

The  shape  of  the  cam  releasing  the  springs  governs 
the  time  inteiwal  consumed  in  moving  the  switch  handle 
from  open  to  closed  position.  In  the  mechanism  as 
regularly  furnished  this  is  such  as  to  give  a  positive 
closure  of  the  oil  switch  without  violence,  but  it  can 
be  furnished  so  as  to  give  practically  instantaneous 
action  or  a  delayed  action  of  several  seconds. 

Fis.  10 — wiring  diagram  for  S-2  automatic  reclosing  mechanism 
such  as  that  installed  at  Los  Alamos  substation. 

The  number  of  closings  before  the  mechanism  locks 
out  can  be  anytliing  from  one  to  nine,  with  time  in- 

tervals of  4,  5,  9,  18,  36  or  72  seconds  between  closings. 
Power  for  operation  can  be  obtained  from  a  200-watt 

potential  transformer.  The  entire  mechanism  is  en- 
closed in  an  iron  case  12  x  12  x  14  in.  and  it  can  be  in- 

stalled in  the  back,  front  or  under  the  switchboard. 
The  cycle  of  operation  is  as  follows:  The  oil  switch 

trips  out  thereby  closing  its  pallet  switch  which  starts 
the  reclosing  mechanism.  After  a  predetermined  inter- 

val the  oil  switch  is  closed  and  if  it  stays  closed  the 
reclosing  mechanism  will  shut  down.  If  the  oil  switch 
trips  out  again  the  reclosing  mechanism  will  continue 
to  operate  until  the  oil  switch  either  stays  closed  or  the 
predetermined  number  of  closings  have  been  tried.  The 
oil  switch  then  is  locked  out  and  an  alarm  circuit  ener- 

gized. When  the  trouble  is  cleared  the  mechanism  is 
cut  into  service  again  by  pressing  down  a  reset  lever. 

Installation  is  extremely  simple,  merely  calling  for 
-attaching  the  pallet  switch,  running  three  wires  to  the 
mechanism  and  anchoring  it  to  the  floor  with  four  bolts 
or  lag  screws. 

Automatic    Switch-Reclosing    Relay 

This  relay  is  for  application  to  fnstallations  of  elec- 
trically or  air  operated  (remote  controlled)  oil 

switches.  The  result  is  that  any  of  the  oil  switches 
that  trip  out  are  automatically  reclosed.  Installation 
merely  calls  for  wires  to  be  run  from  the  oil  switch 
control  circuit  on  the  switch  board  to  relay.  The  ex- 

isting method  of  operation  is  in  no  way  interfered  with. 

Sequence  of  Operations 
Switch  trips  out. 
Eelay  starts  to   operate. 
After  predetermined  time  interval  relay  closes  re- mote control  circuit  and  switch  is   reset. 
Relay  returns  to  starting  position  if  switch  stays 

closed. 

Relay  does  not  return  to  starting  position  if  switch 
trips  out  after  first  closing,  but  continues  to  operate. 

Switch  again  is  reset  by  relay  after  another  prede- termined interval. 
Relay  returns  to  starting  position  if  switch  stays  in 

or  continues  to  operate  until  a  predetermined  number 
of  closings  of  the  oil  switch  have  taken  place,  after 
which — 

Relay  locks  out,  closes  an  alarm  circuit  and  prevents 

switch  on  wliich  trouble  persists  from  closing  again. 
Relay  can  be  reset  to  starting  position  by  hand  and 
switch  closed  after  trouble  causing  oil  switch  to  open 
has  been  removed. 

Adjustment  of  Relay  for  Number  of  Closings  and  Time 
Intervals 

The  timing  disc  on  the  relay  takes  six  minutes  to 
make  one  revolution.  Near  the  edge  of  the  disc  are  24 
holes  equally  spaced.     These  holes  are  made  to  receive 
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Figr.  11 — General  layout  of  single-switch,  type  S-3  automatic  re- 
closing mechanism  such  as  that  installed  at  Paso  Robles  sub- 

station. 

the  moving  contact  pins.  The  time  required  for  the 
disc  to  travel  the  distance  between  two  of  these  holes 
is  15  seconds  so  any  time  between  closings  can  be  ob- 

tained by  15-sec.  intervals  or  their  multiple,  up  to  six 
minutes.  One  of  these  holes  is  made  into  a  slot  for  the 
lock-out,  and  by  the  moving  of  a  stop  pin  on  the  disc 
to  its  proper  position  the  relay  can  be  made  to  lock 
out  after  any  predetermined  number  of  closings. 

Detailed    Description    of   Operation 

(1)  Operation  when  the  trouble  causing  oil  switch 
to  trip  is  due  to  temporary  overload  or  short,  which 
trouble  is  cleared  before  the  switch  automatically  is 
reclosed. 

Oil  switch  1  (Fig.  1)  opens.  Pallet  switch  2  (Fig. 
1)  wMch  is  mechanically  connected  to  switch  1  closes 

contacts  bb'  (Fig.  1)  energizing  solenoid  4  (Fig.  1) 
through  lock-out  contacts  3  (Fig.  1)  which  normally  are 
closed.  Raising  of  solenoid  plunger  5  (Fig.  1)  closes 
contacts  6  and  7  (Fig.  1).  Closing  of  contacts  6  puts 

d.c.  on  contacts  8  and  8'  (Fig.  1),  and  also  energizes 
clutch  magnet  9  (Fig.  1.)  Energizing  of  magnet  9  pulls 
pinion  10  (Fig.  3)  in  mash  with  gear  11  (Fig.  3)  which 
is  connected  to  same  shaft  as  disc  12  (Fig.  1).  The 
closing  of  contacts  7 (Fig.  1)  starts  motor  13  (Fig.  1) 
which  rotates  disc  12  through  the  gear  train.  When 
moving  contact  14a  (Fig.  1)  reaches  and  makes  contact 

across  contacts  8  and  8'  (Fig.  1)  the  closing-circuit auxiliary  relay  17  (Fig.  1)  is  energized  and  the  oil 

switch  will  close.  Pallet  switch  contacts  bb'  (Fig.  1) 
will  be  opened,  solenoid  4  (Fig.  1)  de-energized  and 
plunger  5  (Fig.  1)  will  start  to  drop.  The  downward 
movement  of  the  plunger  is  retarded  by  the  action  of 
air  dashput  18  (Fig.  3.)  Tliis  delay  is  adjustable  for 
time.  When  plunger  5  reaches  its  lowest  point  of  travel 
contacts  6  and  7  (Fig.  1)  will  be  opened,  motor  13 
stopped,  clutch  9  de-energized,  pinion  10  unmeshed  from 
gear  11  (Fig.  3)  by  action  of  spring  19  (Fig.  3).  Disc 
12  (Fig.  1)  will  then  return  to  its  starting  position  by 
action  of  spring  20  (Fig.  4),  pin  21  (Fig.  4)  acting  as 
a  stop.  The  tension  on  spring  20  (Fig.  4)  and  contacts 

8  ancl  8'  (Fig.  1)  are  adjusted  easily. 
(2)  When  trouble  stays  on  line  longer  than  period 

required   for   first  reclosing   of  oil   switch: 
Oil  switch  will  trip  out  again.  The  delay  of  plunger 

5  (Fig.  1)  in  dropping  due  to  action  of  dashpot  18 
(Fig.  1)  will  prevent  contacts  6  and  7  (Fig.  1)  from 

opening  as  pallet  switch  contacts  bb'  will  close  as  oil 
switch  trips  out  and  solenoid  4  (Fig.  1)  again  ener- 

gized; plunger  5  will  rise  again  to  uppermost  position. 
Disc  12  (Fig.  1)  will  not  have  stopped  rotating  but  will 

continue  to  rotate  until  contact  is  made  across  8  and  8' 
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(Fig.  1)  by  moving  contact  14b  (Fig.  1),  when  oil 
switch  again  will  reclose.  If  the  oil  switch  stays  closed 
the  relay  will  reset  as  explained  in  operation  1.  If  the 
switch  immediately  trips  out  again  the  relay  will  con- 

tinue to  function  as  outlined  in  operation  2. 

(3)  Trouble  still  is  on  line  after  predetermined  num- 
ber of  closings  of  oil  switch  have  taken  place: 

Disc  12  (Fig.  1)  will  have  rotated  until  last  moving 

contact  has  passed  stationary  contacts  8  and  8'  (Fig.  1), 
and  oil  switch  has  been  closed  the  prescribed  number 
of  times  and  tripped  out  after  each  reclosing.  Roller 
23  (Fig.  2)  then  will  drop  into  slot  22  (Fig.  2).  Lock-out 
contact  3  (Fig.  1)  then  will  open,  de-energizing  sole- 

noid 4  (Fig.  1).  Contacts  6  and  7  will  be  opened,  motor 
13  stopped  and  gear  11  and  pinion  10  unmeshed  (Fig. 
3).  Contact  24  (Fig.  1)  will  close  and  energize  alarm 
circuit. 

Fig.  12 — Automatic  switch-reclosing  relay.     [Referred  to  on  page 
485  as  Fig.  1.] 

(4)  Trouble  on  line  cleared  and  relay  reset: 
After  trouble  on  line  is  cleared  relay  may  be  reset  by 

pushing  down  on  reset  button  25  (Fig.  2)  which  raises 
roller  23  out  of  slot  22  allowing  disc  12  (Fig.  2)  to 
return  to  starting  position.  Contact  3  (Fig.  1)  will 
close  and  contact  24  (Fig.  1)  open.  Bell  crank  26 
(Fig.  2)  holds  down  plunger  5  so  that  contact  points  8 

and  8'  (Fig.  1)  will  not  be  energized  while  disc  is  re- 
turning, which  movement  is  completed  in  less  than  one 

second.  When  pressure  is  removed  from  reset  button 
relay  will  be  in  its  starting  position  again  and  ready 
to  operate  as  before. 

Operating    Duty 

At  present  the  operating  duty  on  the  automatic  re- 
closing  circuit  breakers  on  the  San  Joaquin  system 
are  even  time  intervals.  The  number  of  reclosures 
being  in  all  cases  three  and  the  operating  duty  varying 
from  15-15-15  seconds  to  120-120-120  seconds.  It  is 
possible  to  vary  this  operating  duty  to  any  time  inter- 

val and  number  of  reclosures  deemed  advisable. 

Maintenance  and  Inspection 
Reports  on  maintenance  and  inspection  costs  of  the 

automatic  substations  show  that  these  costs  are  less 
for  the  automatic  substation  than  for  the  manually 
operated  ones.  This  is  due  mainly  to  the  fact  that  the 
expenses  connected  with  the  needs  of  an  operator  are- 
done  away  with.  Inspection  of  the  automatic  substa- 

tions is  made  once  a  month,  the  same  as  the  manually 
operated    substations. 

Summary 

Table  I  shows  the  automatic  substations  in  service  up 
to  November,  1924.  The  record  of  operation  given  is 
taken  over  a  period  covering  the  first  eight  months 
of  1924. 

TABLE  I 

Per  cent 
Months  Kick-     Lock-    correct 

Feeders   in  ser-      outs        outs      opera- 
Kva..         Sec. 

capacity  volts 
Substation  vice  tion 

Shafter       4,500  11,000  4  36  29  1            100 
LosBanos...     2,000  11,000  4  20  39  1              98.3 
Crane  Valley.     1,500  20.000  1  20  36  3            100 
Lxjmpoc       1,500  11,000  4  16  73  12           100 
Calif.  Ave      18.000  11,000  10  12  56  8           100 
*L^Grand       1,500  11,000  4             9  t  t 
Los  Alamos..        600  11.000  3             8  f  t 
PasoRobles..     1,500         2.300  1              4  t  t 

*Capacity  since  increased  to  7,500  k.  v.  a. 

tNo  record. 

In  three  years  of  service  only  three  failures  of  opera- 
tion of  the  automatic  reclosing  switches  have  been  ex- 

perienced. These  troubles  were  due  to  a  burnt  out  coil, 
failure  of  an  air-compressor  switch  and  a  weak  contact 
spring. 

The  policy  of  the  San  Joaquin  Light  &  Power  Cor- 
poration is  to  make  automatic  such  stations  as  seem 

adaptable  to  this  type  of  operation.  So  far  the  ma- 
jority of  automatic  substations  on  the  system  are  sta- 

tions on  the  end  of  stub  60-kv.  lines  where  there  is  no 
60-kv.  or  110-kv.  switching  equipment  with  the  excep- 

tion of  a  line  switch.  Two  of  the  automatic  stations 
are  on  60-kv.  loops  and  plans  now  are  under  way  for 
two  stations  where  there  will  be  110-kv.  and  60-kv. 
switch  equipment.  The  plan  is  to  make  the  feeder 
switches  automatic  reclosing  and  to  have  one  resident 
operator  to  handle  any  high-tension  switching. 

The  experience  of  this  company  has  shown  that  the 
automatic  substation  not  only  is  a  means  of  improving 
service,  but  has  reduced  considerably  costs  of  operation. 

At  new  substations  built  in  out  of  town  locations 
where  if  not  made  automatic  it  would  be  necessary  to 
build  a  cottage,  garage  and  tank-house  for  an  opera- 

tor, the  additional  cost  of  making  the  substation  auto- 
matic is  less  than  half  the  cost  of  the  building. 

Design  and  Operation  Features  of 
Automatic  Substations 

By  R.  B.  KELLOGG,  H.  T.  SUTCLIFFE  and 
B.  D.  DEXTER 

FOLLOWING  are  included  descriptions  of  automatic features  to  be  installed  in  two  new  substations  of 
this  company  which  are  of  interest  chiefly  in  that 

they  incorporate  features  new  to  Pacific  Coast  practice. 
Subsequent  to  a  description  of  these  two  stations  is  a 
brief  description  of  the  automatic  regulation  on  the 

11-kv.  output  of  the  company's  Mountain  View  sub- station. This  covers  the  original  installation  which  was 
put  in  to  regulate  the  voltage  on  the  secondary  side  of 
a  bank  of  three  1,500-kva.  transformers,  stepping  from 
60  kv.  grounded  Y  to  11  kv.  grounded  Y.  Since  this 
original  installation  there  has  been  installed  an  addi- 

tional bank  of  the  same  capacity,  connected  in  multiple 
■ttdth  the  first  bank.  Additional  tap-changing  switches 
or  regulating  heads  were  installed  and  connected  up  to 
the  existing  equipment  so  that  the  automatic  feature 
applies  to  the  entire  output.  Although  this  company 
has  numerous  installations  where  secondary  regulation 
is  secured  by  means  of  hand-operated  tap-changing 
switches  for  changing  transformer  taps  under  load,  the 
equipment  at  the  Mountain  View  substation  is  the  only 
one  at  present  in  operation  on  our  system  where  the 
regulation  is  handled  automatically. 

Automatic  Features  to  Be  Installed 

During  the  year  1925  this  company  will  build  two 
new  automatic  and  unattended  substations,  one  located 
in  San  Francisco  and  one  in  the  East  Bay  District. 
These  substations  will  incorporate  many  new  and 
strictly  up-to-date  features  which  will  prove  interesting 
inasmuch  as  no  similar  installations  have  been  made 
on  the  Pacific  Coast  up  to  this  time. 
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Both  stations  have  been  designed  for  approximately 
the  same  service  and  will  be  supplied  from  11-kv.,  3- 
phase  power  cables  feeding  a  double  bus.  The  voltage 
is  stepped  from  11  kv.  to  4.1  kv.,  3-phase  star  through 
three  single-phase,  self-cooled  transformers.  From  a 
4-kv.,  lovy-tension  double  bus,  automatic  periodic  re- 
closihg  distribution  feeders  supply  the  surrounding  dis- 

trict. These  feeders  are  regulated  and  operated  3- 
phase,  4,150  volts,  star  connected,  four  wire,  with 
grounded  neutral. 

Provision  is  made  in  each  station  for  the  installation 
of  either  synchronous  converters  or  motor  generators  to 
supply  600-volt  d.c.  railway  sendee.  The  buildings  are 
designed  as  unit  type  and  the  11/4-kv.  switchboard  and 
generator  rooms  may  be  extended  one  bay  at  a  time 
as  the  growth  of  load  in  the  district  warrants. 

With  the  use  of  type  R.O.  street-lighting  transform- 
ers located_  on  the  outside  circuits  the  street  lighting 

equipment  in  each  station  is  taken  care  of  by  practically 
standard  4-kv.  feeder  equipment.  This  eliminates  the 
room  and  additional  electrical  equipment  formerly  re- 

quired for  constant-current  transformers  in  the  station. 
The  ultimate  capacity  of  each  station  will  be  ap- 

proximately 15,000  kva.  or  4-kv.  distribution,  4,000  kva. 
of  600-volt  d.c.  railway  service  and  from  three  to  six 
street-lighting  circuits  of  400  kva.  each. 

Station  "L,"  San  Francisco 
The  following  electrical  equipment  will  be  installed  in 

this  station  to  take  care  of  the  present  requirements: 
One  11-kv.  double-bus  and  switch  structure,  one  3- 

phase,  11/4-kv.  self-cooled  transformer  bank  and  one 
unit-type,  4-kv.  double-bus  and  switch  structure.  The 
4-kv.  distribution  circuits  and  street-lighting  circuits 
are  periodic  automatic  reclosing. 

Supervisory  Control — All  of  the  switching  in  this 
station  is  accomplished  by  the  use  of  supervisory  con- 

trol. The  dispatcher's  office  is  located  at  Station  "H," 
Bay  Shore,  approximately  four  miles  from  Station  "L." 
The  supervisory  system  installed  is  that  known  as  the 
distributor  type  manufactured  by  the  General  Electric 
Company. 

The  dispatcher  will  have  control  keys  at  his  switch- 
board and  may  open  and  close  the  oil  switches  at  sta- 

tion "L,"  receiving  lamp  indication  that  the  operation 
has  been  completed.  Each  control  unit  consists  of  a 
control  key,  one  red  lamp  indicating  the  oil  switch  is 
closed,  one  green  lamp  indicating  the  oil  switch  is  open, 
and  one  white  lamp  which  will  light  whenever  the  in- 

dicated position  of  the  oil  switch  does  not  correspond 
with  the  position  of  the  key.  This  company  has  de- 

parted somewhat  from  the  standard  arrangement  of 

control  switchboard  in  the  dispatcher's  office  and  has 
planned  to  install  a  dummy  bus  in  addition  to  the  lamp 
and  key  units.  This  has  been  done  to  simplify  the 
switcliing  and  to  convey  to  the  dispatcher  the  exact  bus 
arrangement. 

Another  departure  from  the  standard  arrangement  of 
supenasory  control  has  been  the  addition  of  a  polarized 
relay  for  the  control  of  the  automatic-reclosing  feeder 
equipments.  This  relay  automatically  cuts  out  the  re- 
closing  feature  when  the  dispatcher  opens  the  oil  switch, 
thus  preventing  a  reclosure  after  the  switch  has  been 
opened  by  supervisorj^  control.  Should  the  feeder  oil 
switch  open  four  times  and  lock  out  the  dispatcher  is 
unable  to  reclose  this  oil  switch  and  it  is  necessary  for 
an  attendant  to  visit  the  substation,  investigate  the 
trouble  and  reset  the  lock-out  relay.  The  supervisory 
relays  and  control  are  installed  for  a  single  4-kv.  bus 
only.  Transfer  from  bus  to  bus  is  accomplished  only 
manually  by  means  of  double-throw  transfer  switches 
installed  in  the  substation.  This  was  done  to  simplify 
the  adaption  of  supeiwisory  control  for  a  double-bus 
system  where  automatic  reclosing  is  employed. 

Although  there  will  be  no  attendant,  the  outlying 
station  will  be  equipped  with  a  complete  switchboard 
and  control  for  manual  electric  operation  of  all  the 
switches.  It  was  estimated  that  this  could  be  done  at 
comparatively  low  expense  and  would  prove  a  great 
advantage  in  cases  of  emergency  such  as  a  break  in  the 
interconnecting  supervisory  -v^dres  between  the  dis- 

patcher's substation  and  the  outl'j'ing  substation. 
Other  than  that  described  above,  the  supervisory  sys- 

tem is  the  manufacturer's  standard  arrangement  and 
will  be  described  briefly. 

The  equipment  at  the  dispatcher's  office  (Station 
"H")  consists  of  an  apparatus  cabinet  in  which  is 
mounted  the  following: 

A  distributor  with  driving  motor  and  polarized  relays.  This 
cabinet  is  wired  completely  so  that  the  system  easily  may  be 
extended  to  supervise  50  devices  although  only  26  devices  (oil 
switches,  doors,  control  charging  sets,  etc.)  will  be  controlled  at 
the  present  time.  The  relays  are  mounted  in  spring  clips  so  that 
they   may   be   installed   easily    at    any   time. 

One  set  of  control  keys,  lamps,  phasing  lamps,  bell,  master  key, 
etc.,    for  the    control    switchboard. 

One  120-volt  storage  battery  with  middle  tap,  60-0-60  volts,  with 
250-watt  trickle-charging  motor-generator  set  and  automatic  con- 

trol  devices. 

One  24-volt  storage  battery  and  tungar  charging  equipment. 
The  eauipment  at  the  outlying  station  (Station  '*L")  is  com- prised of  the  following ; 
One  apparatus  cabinet  with  distributor  and  relays  similar  to 

the  one  in  the  dispatcher's  station. 
One  120-volt  storage  battery  and  automatic  trickle-charging 

motor-generator  set  together  with  auxiliary  switches  and  detail 
devices  constitute  the  equipment.  The  trip-free  contactors  for 
relaying  the  signal  to  the  oil  switches  and  the  transfer  switches 
for  manual  or  supervisory  control  are  located  on  the  control 
panels  for  each  individual  oil  switch.  With  this  feature  the  iden- 

tification of  each  device  with  the  oil  switch  which  it  controls  is 
simplified. 

The  system  operates  over  four  metallic  conductors, 
No.  19  B.  &  S.  gage  between  stations  and  in  this  case 
will  consist  of  a  paper-insulated,  lead-covered  cable  in- 

stalled the  entire  distance. 
The  two  distributors  revolve  continuously  and  are 

held  at  the  same  speed  by  a  synchronizing  device.  To 
perform  a  desired  operation  the  operator  turns  the  key 
controlling  the  necessary  apparatus  and  closes  the 
master  operating  switch.  As  soon  as  tliis  operation  is 
completed  the  lamp  associated  with  the  key  turned  is 
lighted,  indicating  either  the  open  or  closed  position 
of  the  switch  in  the  outlying  station.  The  maximum 
time  between  the  turning  of  the  key  and  the  return 
signal  (lighting  of  the  lamp)  is  ten  seconds.  No  im- 

pulses are  sent  out  until  the  master  switch  is  closed. 
This  feature  allows  a  mistake  to  be  corrected  before 
the  signal  is  sent  out.  When  any  change  has  taken 
place  in  the  position  of  the  oil  switches  or  other  devices 
in  the  outlying  station  for  other  causes  beyond  the  dis- 

patcher's control,  indication  is  given  at  the  dispatcher's 
office  by  a  change  in  the  indicating  lamps  and  attention 
is  called  by  the  ringing  of  a  bell. 

Substaton   "E,"   Piedmont 
The  other  substation,  known  as  Station  "E,"  is  much 

the  same  in  general  arrangement  as  Station  "L"  in  San 
Francisco  except  that  no  4-kv.  distribution  circuits  will 
be  installed  at  this  time,  although  the  conduit  is  pro- 

vided and  room  allowed  for  transformers,  regulators, 
and  swtching  equipment  which  wdll  be  installed  as  soon 
as  the  load  conditions  demand.  This  station  is  located 
in  the  residence  district  and  will  have  an  attractive  out- 

side appearance  and  is  designed  for  noiseless  operation. 

In  this  station  two  1,000-kw.  synchronous  motor-gen- 
erator sets,  600  volts  d.c.  and  11-kv.,  3-phase,  60-cycle 

a.c.  will  be  installed  for  railway  service.  These  two 
units  will  be  equipped  for  complete  automatic  opera- 

tion both  a.c.  and  d.c.  without  manual  or  supervisory 
control  except  for  the  start  and  stop  operation.  In  ad- 

dition to  the  automatic  equipment,  supervisory  control 

similar  to  the  system  used  at  Station  "L"  in  San  Fran- 
cisco will  be  installed  for  control  of  the  11-kv.  bus  oil 

switches  and  for  the  starting  and  stopping  operation  of 
the  motor-generator  ets.  The  control  switchboard  for 

the  dispatcher  will  be  located  in  Station  "L"  in  Oakland 
and  is  similar  to  that  at  Station  "H"  in  San  Francisco. 
The  d.c.  railway  feeder  circuits  will  be  of  the  automatic 
reclosing  type  with  load-limiting  resistor  and  high- 

speed breaker  equipment. 
The  necessary  relays  and  devices  for  remote  load  in- 

dication of  the  two  motor-generator  sets  will  be  in- 
stalled at  Station  "E"  and  Station  "L"  to  enable  the 

dispatcher  to  read  the  load  in  a.c.  amperes  on  either 
machine  at  any  time.  This  is  necessary  to  enable  the 
dispatcher  to  determine  the  necessary  adjustment  of 
the  load  and  the  proper  time  to  stop  or  start  the  two 
motor-generators. 

Supervisory  stop  and  start  control  and  lamp  indica- 
tion will  be  installed  for  the  small  motors  operating 

the  ventilating  fans,  battery  charging  sets  and  also 
lamp  indication  of  the  open  and  closed  position  of  the 
substation  door. 

In  the  design  of  these  substations,  considering  the 
fact  that  new  and  special  features  have  been  employed 
and  that  there  will  be  no  operators,  the  thought  of  out- 

standing importance  has  been  simplicity  of  wiring  and 
of  the  location  of  the  different  devices.  Provision  has 
been  made  for  the  testing  and  tracing  of  circuit  and  no 
interlocks  or  "trick"  connections  have  been  used  which 
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would  confuse  the  maintenance  man  in  locating-  trouble. 
Experience  has  indicated  that  a  complicated  station, 
however  successful  in  its  operation,  very  often  proves  a 
menace  in  case  of  a  loose  connection  or  temporary  fail- 

ure of  any  of  the  controlling  devices  when  they  are  diifi- 
cult  to  locate  or  not  properly  marked,  and  the  wiring 
is  so  complex  that  a  comprehensive  identification  is  im- 

possible when  the  time  is  short  and  service  must  be  re- 
stored in  lieu  of  a  service  penalty. 

A  modem  substation  should  have  plenty  of  light 
either  day  or  nig-ht  and  be  well  ventilated  and  have 
convenient  aisle  spaces.  Electrical  and  mechanical  re- 

lay apparatus  and  wiring  should  be  designed  to  provide 
suitable  protection  for  .  satisfactory  unattended  opera- 

tion and  yet  readily  be  identified  and  understood.  With 
this  accomplished  and  with  simplicty  the  predominant 
factor  so  that  relays  and  wiring  may  readily  be  traced 
and  repaired  in  case  of  trouble  without  necessitating  an 
expert,  the  station  will  progress  from  its  inception  to 
final  turn  over  with  reduced  cost  and  greater  speed. 
Last  but  not  least,  when  it  becomes  an  operating  prop- 

erty, successful  operation,  fewer  outages  and  reputable 
continuity  of  service  will  result. 

space-saving  features  of  these  instruments  because  they 
ai-e  adapted  to  24-in.  panels  and  the  ebony-asbestos 
panel  material  used  comes  in  21-  and  42-in.  widths. 

Design  of  Automatic  Regulator  Heads 

By  J.  L.  LANDON 

AUTOMATIC  control  on  regulator  heads  first  was 
put  into  operation  on  the  Pacific  Gas  and  Electric 
Company  system  in  1922.  At  that  time  there  were 

in  service  at  the  company's  Mountain  View  substation 
three  1,500-kva.  transformers,  60/11-kv.,  Y-connected 
and  grounded  both  sides,  with  regulating  transformers 
on  the  secondary  side  to  give  10  per  cent  buck  or  boost 
in  five  equal  steps.    These  regulating  transformers  were 

Switchboard  Instruments  and  Wiring 
By  ROY  MARTINDALE 

THE  new  Hollywood  substation  of  the  Los  Angeles 
Bureau  of  Power  and  Light  has  its  switchboard 
completely  equipped  with  the  new  rectangular-type 

instruments.  At  first  glance  these  instruments  look 
rather  odd,  but  tnis  is  merely  a  matter  of  having  been 
accustomed  to  round  instruments.  Black  scales  with 
white  markings  are  used  on  all  instruments  on  this 
switchboard. 

One  particular  feature  of  this  board  is  the  use  of  the 
three-element  ammeter  in  place  of  the  former  practice 
of  a  single  ammeter  and  ammeter  switch.  The  actual 
cost  of  the  three-element  meter  is  but  little  if  any  more 
than  the  cost  of  one  meter  and  ammeter  switch  and 
their  wiring. 

By  the  use  of  the  three-element  meter  the  amount  of 
wiring  on  distribution  feeder  panels  is  reduced  at  least 
25  per  cent  over  the  former  practice.  The  meter  panel 
for  four  4.4-kv.  feeders  with  ammeters,  watt  meters  and 
relays  now  has  only  fourteen  vertical  wires.  Fig.  1 
will  give  a  good  idea  of  the  general  appearance  of  this 
switchboard. 

It   was   not   possible  to   take   full   advantage   of   the 

Fig.   1 — Showing  the  assembly  of  regulator  head  driving  mechan- 
ism  and   cam   switches. 

hand-controlled,  the  housing  containing  the  control 
mechanism  standing  directly  in  front  of  the  trans- 
formers. 

Fig.  1 — Switchboard  and  benchboard  at  new  Hollywood  substation  of  Los  Angeles   Bureau  of  Power  and  Light. 
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To  convert  to  automatic  operation  it  was  necessary 
to  run  in  front  of  the  regulator  heads  a  jack  shaft 
which  was  geared  to  the  former  hand-controlled  shaft 
and  operated  by  a  motor.  This  motor  operation  was 
essentially  the  same  as  for  induction  voltage  regulators. 
A  primary  relay  controlled  by  a  line-drop  compensator 
operated  the  motor  through  a  motor  starter  switch. 
The  circuit  to  the  motor  is  held  closed  by  a  timing 
switch  which  closes  by  a  cam  movement  on  the  driv- 

ing mechanism  of  the  regulator  head  until  the  motor 
has  completed  the  step  change.  The  introduction  of 
this  switch  in  the  circuit  eliminated  the  possibility  of 
the  mechanism  reversing  operation  in  the  middle  of  the 
step  due  to  changing  voltage  conditions.  In  addition  to 
the  timing-switch  cam  there  are  two  cam  contacts  which 
slide  along  the  control  shaft  on  a  keyway  and  open  up 
the  control  circuit  when  the  maximum  position  in  either 
direction  is  reached.  Pig.  1  shows  the  assembly  of  driv- 

ing mechanism  and  cam  switches. 

Description  of  Regulator  Heads 
Figure  2  shows  a  front  and  sectional  elevation.  The 

frame  (1)  and  housing  is  of  sheet  metal  reinforced  with 
angle  iron.  The  front  and  back  are  removable,  making 
all  parts  accessible.     Contactors  (2)  have  a  500-ampere 

Fig.     2 — Front    and    sectional  elevation    of    regrulator    head    and 
frame.      Front    elevation    shows  appearance    with    cover    removed. 
When  cover   is  in  place  contact  position   is   indicated  by   a   pointer 
arm. 

capacity  and  are  equipped  with  blow-out  coil.  The  re- 
sistance (3)  is  mounted  as  shown,  in  the  lower  part  of 

the  frame.  It  should  be  of  a  size  and  resistance  suffi- 
cient to  give  a  drop  equal  to  that  of  one  step  of  the 

regulating  winding  at  full  load. 
The  contact  fingers  (28)  are  of  copper  clamped  to  a 

bronze  arm  (4)  with  a  copper  spacer  between  to  allow 
a  tight  fit  on  the  contact  blade  (25).  The  main  (36) 
and  auxiliary  (35)  collector  rings  are  of  3/16-in.  sheet 
copper.  A  brief  description  of  the  steps  of  operation 
will  describe  more  clearly  the  mechanism. 

Operation  of  Control  Equipment 

The  operating  housing  with  the  panel  containing  the 
control  equipment  is  shown  in  Fig.  3  and  a  diagram 
of  connections  in  Fig.  4.  A  fluctuation  in  voltage,  for 
example  a  decrease,  will  energize  the  primary  relay 
which  will  close  its  contacts  for  raise.  The  circuit 
then  is  completed  through  the  auxiliary  contacts  of  the 
controls,  which  are  closed  when  the  main  control  con- 

tacts are  open,  through  the  operating  coil  of  the  main 
contacts  closing  them  and  through  the  limit  switches 
for  high  voltage.  (The  latter  normally  is  closed  but 
opens  when  travel  in  that  direction  is  at  an  end.)  The 
circuit  then  is  made  through  the  main  contactors  to 
two  phases  of  the  motor  (the  third  leg  connecting 
directly  to   the  line).     This   circuit   also   goes  through 

Fig.  3 — Assembly  of  operating  housing  and  panel  containing  con- 
trol equipment. 

the  timing  switch  which  keeps  the  main  contacts  closed 
until  the  operation  is  complete,  shunting  out  the  pri- 

mary-relay circuit.  To  reverse,  the  same  steps  are 
taken  and  the  reversal  accomplished  by  crossing  the 
two  phases  energizing  the  motor. 

To  summarize,  there  are  three  separate  circuits  in 
the  control.  The  first  is  through  the  potential  trans- 

former, line-drop  compensator  and  primary  relay  coil. 
The  second  is  from  a.c.  source  through  motor-starter 
switch,  through  primary  relay  contacts,  through  auxil- 
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Fig.  4. — Diagram  of  connections  of  apparatus  shown  in  Fig.  3, 

iary  contacts  on  main  relay,  through  energizing  coil 
for  main  relay  contacts  and  through  the  limit  swdtch. 
The  third  is  through  motor-starter  switch  and  main  con- tactors to  motor. 
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There  is  a  plug  receptacle  through  which  passes  the 
circuit  from  the  compensator  to  the  primary  relay  coils. 
Removing  the  plug  from  this  circuit  and  placing  it  in 
an  adjoining  receptacle  cuts  out  the  automatic  control 
feature  and  makes  the  regulator  hand  controlled  by  a 
knife  switch  energizing  the  auxiliary  contact  circuit 
controlling  the  main-relay  contacts  direct. 

Operation  of  Regulator  Head. 

Fig.  5  shows  the  diagram  of  connections  for  the  reg- 
ulator head  and  also  a  description  of  the  operation. 

The  drawing  shows  the  main  finger  in  position  on  the 
neutral  contact  block.  In  this  position  the  regulating- 
winding  is  cut  out.    The  circuit  is  from  the  low  side  of 
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Fig.  5 — Rear  view  of  regulator  head  showing:  wiring  connections. 

the  transformer  secondary  winding  through  the  main 
contact  finger  to  the  outer  collector  ring  and  through 
the  main  contactor  to  ground.  The  auxiliary  finger  is 
off  the  contact  block  and  the  auxiliary  contactor  is 
open. 
When  the  control  circuit  operates  to  raise  the  volt- 

age one  step  from  neutral  the  following  is  a  sequence 
of  events: 

(1)  Auxiliary    finger    makes    contact    with    block    "a". 
(2)  Auxiliary  contact  closes. 

(3)  Reversing  switch   closes   at  "B". 
(4)  Main   contactor   opens. 
(5)  Main   finger  breaks   from   neutral   block. 
(6)  Main  finger  makes  contact  with  block   "a". 
(7)  Main  contactor  closes. 
(8)  Auxiliary    contactor   opens. 
(9  Auxiliary  finger  breaks  from  block  "a"  and  conditions  are 

similar  to  those  at  starting.  For  every  following  tap,  pro- 
cedure same  as  above,  except  that  event  (3)  disappears  and 

reversing   switch    "B"   remains   closed. 

It  is  to  be  noted  that  the  break  in  the  main  and 
auxiliary-finger  circuits  is  made  by  the  contactor  blow- 
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Fig.  6 — Plan  view  of  a  regulator  installation  showing  schemati- 
cally the  general  arrangement  of  the  control  cabinet  and  the  oper- 
ating  cabinets   for    four   regulator    heads. 

out  switches.  Also  to  lower  voltage  one  step  starting 
from  neutral  conditions,  the  following  is  a  sequence  of 
events : 

(1)  Auxiliary  finger  makes  contact  with   neutral  block. 
(2)  Auxiliary   contactor   closes. 
(3)  Main  contactor  opens. 
(4)  Main  finger  breaks   from  neutral  block. 
(5)  Reversing   switch   closes   at    "A". 

(6)  Main    finger    makes    contact    with    block    "a". 
(7)  Main    contactor    closes. 
(8)  Auxiliary  contactor  opens. 
(9)  Auxiliary  finger  breaks  from  neutral  block  and  conditions 

are  similar  to  those  at  starting.  For  every  following  tap, 
procedure  same  as  above  except  that  (5)  disappears  and  re- 

versing switch  "A"  remains  closed. 

This  sequence  is  shown  graphically  in  Fig.  5.  For 
protection  of  this  equipment  a  bell  alarm  circuit  is 
connected  across  a  section  of  the  grids  of  the  resis- 

tance, ringing  a  bell  whenever  the  regulator  operates. 
General 

This  equipment  has  been  almost  in  continuous  oper- 
ation since  its  installation.  There  has  been  but  one 

case  of  trouble,  which  was  due  to  the  sliding  fingers 
cutting  on  the  collector  ring  and  causing  a  heavy  drag 
which  broke  two  teeth  out  of  the  top  pinion  gear.  This 
threw  the  sliding  fingers  out  of  time  with  the  contactor 
switches  which  open  circuited  the  load  current  starting 
an  arc  which  did  some  damage  to  the  internal  parts. 

Some  Features  of  Automatic  Generating 
Plant  Design  and  Operation 

BY  R.  C.  DENNY 

THE  San  Joaquin  Light  &  Power  Corporation  now  is 
operating  five  hydroelectric  plants  qualifying  as 
semi-automatic.  The  generating  capacity  of  the 

five  plants  totals  8,775  kw.  in  five  units  ranging  in  size 
from  475  to  5,000  h.p.  and  operating  under  static  heads 
of  from  45  to  405  ft.  Two  of  these  plants  were  en- 

tirely new  developments  as  semi-automatic  plants  and 
employ  induction  generators  directly  coupled  to  reac- 

tion type  turbines.  The  other  three  plants  were  changed 
over  from  manual  operation  and  employ  synchronous 
generators  direct-connected  to  reaction  turbines.  Four 
of  these  plants  are  operated  in  series,  effecting  con- 

trol of  stored  water.  One  of  them  makes  its  load- 
change  automatically  by  means  of  a  float  control,  while 
the  load  changes  at  the  others  are  made  manually  at 

the  dispatcher's  orders.  The  fifth  plant  is  entirely  in- 
dependent of  any  stored  water;  being  a  stream-flow 

plant  employing  float  control. 

Safety    Features 
The  automatic  features  of  these  plants  mainly  have 

to  do  with  the  protecion  of  the  apparatus  against  nu- 
merous things  that  might  happen  under  abnormal  con- 

ditions. In  the  plants  employing  synchronous  gener- 
ators, automatic  protection  is  provided  against  over- 

voltage  incidental  to  overspeed  should  the  plant  trip 
off  the  line.  This  is  accomplished  by  inserting  extra- 

neous resistance  in  the  exciter  field  circuit.  In  all 
plants  there  are  overspeed  devices  used  which  function 
at  10  per  cent  overspeed  to  trip  the  governor  safety 
latch  and  close  the  turbine  gates  either  through  the 

governor's  operation  or  directly  by  motor-operated  gear- 
ing, as  in  the  induction  generator  plants. 

The  bearings  are  equipped  with  temperature  relays 
which  function  to  trip  the  unit  off  the  line  and  shut  it 
down  in  case  of  an  overly  hot  bearing.  Troubles  either 
in  the  generator  or  in  its  cables,  due  to  breakdown  or 
to  loss  of  excitation  are  cleared  either  by  differentially 
connected  relays  or  by  directional  overload  relays  which 
function  to  trip  first  the  generator  switch  and  then 
the  field  switch.  The  plants  are  protected  from  line 
troubles  either  by  overload  relays  of  the  inverse  or 
definite-time  types,  usually  the  former.  Governor  oil- 
pressure-system  troubles  cause  auxiliary  relays  to  be 
operated  by  means  of  pressure-operated  switches,  sig- 

naling the  attendant.  A  similar  scheme  operates  in 
case  of  governor-belt  failures  which  in  some  instances 
would  overload  the  plant.  In  practically  all  plants 
changed  over  to  automatic  operation  it  has  been  neces- 

sary to  apply  numerous  home-made  devices  in  the  ab- 
sence of  standard  devices.  The  details  of  two  such 

original  devices  designed  to  effect  float-control  of  load are  described. 

Load    Control 

The  first  and  simpler  of  the  two  methods  of  float 
control  is  more  applicable  to  plants  having  little  or  no 
forebay  storage,  in  fact  no  forebay  other  than  a  pres- 

sure box  of  some  sort  to  permit  spillage  incidental  to 
loss  of  load.  In  plants  of  this  type  the  problem  of 
load    control    is    comparatively    simple    because    load 
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changes  result  in  quick  water  changes  and  relatively 
quick  return  of  the  float  to  normal  or  neutral  posi- 

tion. Referring  to  Fig.  1,  it  will  be  noted  that  the 
three  wires  from  the  float  switch  connect  with  the 
governor-control  motor  and  its  d.c.  source  through  a 
thermal  contactor,  which  device  is  nothing  more  or 
less  than  a  thermostatic  flasher.  It  is  one  of  the  sub- 

stantial types  on  the  market  having  heavy  contacts 
and  a  capacity  of  220  watts.  The  heating  element  (He) 
of  the  thermostat  is  connected  in  series  with  a  60-watt 
mazda  lamp  (L)  at  all  times.  This  results  in  a  contin- 

uous though  negligible  current  consumption.  The  ac- 
tion of  the  control  is  as  follows: 
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Fig.    1. — WirinK    diagram    of    float    control    circuits    for    automatic 
generating   plants   having    little   or   no   forebay   storage. 

The  current  drawn  by  the  lamp  through  (He)  causes 
the  thermocouple  to  expand  and  close  the  contact  (C). 
TMs  shunts  out  the  heating  coil  and  puts  the  full  cur- 

rent through  the  lamps.  The  thermocouple  then  cools 
off  breaking  contact  (C).  This  action  is  repeated  con- 

tinuously, the  intervals  of  closed  and  open  contact  be- 
ing in  order  of  two  and  three  seconds  respectively  which 

may  be  varied  by  adjustment  of  the  contacts  or  by 
using  lamps  of  different  wattage.  Consider  that  the 
high-water  contact  closes  during  an  interval  when  con- 

tact (C)  is  closed.  Then  current  will  pass  through  the 
thermocouple  and  operate  the  governor  control  motor 
to  pick  up  the  load.  The  contact  is  then  broken  in  a 
few  seconds  as  already  outlined  and  the  motor  stops. 
If  not  enough  load  has  been  picked  up  in  the  first  inter- 

val to  change  the  float  position  the  motor  will  operate 
immediately  on  reclosure  of  contact  (C).  The  opera- 

tion is  the  same  for  low-water  contact  except  that  the 
governor-control  motor  is  reversed  causing  load  to  be 
rejected. 

In  plants  that  operate  on  little  or  no  storage  the 
above  scheme  is  very  effective  as  one  or  two  operations 
usually  will  be  enough  to  cause  the  float  switch  to  open. 
It  is  quite  obvious  however  that  such  a  scheme  would 
not  be  satisfactory  in  forebays  of  any  considerable  ca- 

pacity, as  the  control  motor  would  operate  so  many 
times  before  the  water  could  draw  down  or  rise  enough 
to  break  contact  that  the  governor  would  greatly  over- 
travel  one  way  or  the  other.  Therefore  the  method 
shown  in  Fig.  2  was  devised  to  give  greater  time  inter- 

vals than  was  possible  with  any  thermal  device.  Re- 
lays L,  H,  I  and  D  are  standard  plunger-type  relays  of 

well  known  manufacture,  all  of  current-operated  type, 
three-ampere  rating.  All  except  (D)  are  of  the  instan- 

taneous-type relay,  (I)  having  a  third  contact  and 
flexible  connection  to  the  plunger  contact.  (D)  is  of  the 
deflnite-time-delay  type.  The  long-time-delay  relay 
also  is  standard  although  not  in  extensive  use  owing  to 
the  rather  special  nature  of  its  applications.  The  ex- 

planation of  this  method  of  operation  follows: 
Consider  that  the  high-water  contact  closes.  This 

puts  a.c.  on  relays  (H)  and  (D).  Relay  (H)  picks  up, 
instantly  putting  d.c.  on  the  governor-control  motor 
through  contact  (A)  to  pick  up  some  load.  Obviously 
the  motor  must  not  operate  too  lone,  or  far  too  much 
load  would  be  picked  up.  Relay  (D)  in  the  meantime 
is  coming  up  to  close  its  contacts  in  a  definite  time  of 
two  or  three  seconds  or  whatever  is  found  to  be  the 

proper  interval.  Immediately  upon  closing  its  con- 
tacts   three    things    are    accomplished    simultaneously. 

Energy  is  maintained  on  (I)  through  contact  (B)  and 
flexible  connection  entirely  independent  of  relay  (D), 
and  holds  in.  Relay  (D)  is  shunted  out  and  opens, 
taking  its  normal  position.  The  long-time-delay  relay 
starts  due  to  the  action  of  the  synchronous  motor  which 
is  energized  through  contact  (B).  Contact  (A)  opens 
at  once  and  stops  the  governor  control  motor.  All  this 
happens  within  two  or  three  seconds  after  the  float 
first  contacts. 

The  motor  (M)  continues  to  operate  moving  the  arm 
(Rm)  around  for  a  definite  time  of  five  or  ten  minutes 
or  anything  up  to  25  minues  that  may  be  found  neces- 

sary to  allow  the  forebay  to  draw  down.  At  the  end 
of  this  interval,  contact  (B)  is  opened  by  the  lever  (Rm) 
and,  provided  that  the  high-water  contact  has  broken 
in  the  meantime,  motor  (M)  stops  and  the  lever  (Rm) 
resets.  Also  relay  (I)  is  de-energized,  taking  its  nor- 

mal position  and  breaking  the  shunt  around  relay  (D). 
However,  if  not  enough  load  had  been  picked  up  and  the 
high-water  contact  still  is  maintained,  the  governor 
control  motor  will  start  immediately  when  contact  (A) 
recloses  and  relay  (D),  receiving  energy  immediately 
on  having  its  shunt  broken  begins  to  time  the  operation 
as  before.  The  operation  for  low-water  contact  is  just 
the  same  except  that  relay  (L)  is  operated  instead  of 
(H)  to  reverse  the  governor-control  motor  to  reject 
load. 

Of  course  it  is  possible  to  rebuild  clock  mechanisms  to 
accomplish  results  similar  to  those  obtained  through 
the  methods  just  reviewed.  However,  it  is  very  doubt- 

ful if  the  same  ease  of  control  over  the  short  and  long- 
time delays  could  be  had  without  getting  into  quite  a 

complicated  and  expensive  machine.  The  manufacturers 
rapidly  are  coming  to  realize  the  need  of  such  devices 
and  it  soon  will  be  possible  to  change  over  a  plant  and 
use  all  standard  devices. 

Underlying  Reasons  for  Changes 

The  principal  reason  for  changing  over  the  three  syii- 
chronous  unit  plants  was  to  cut  down  operating  ex- 

penses by  eliminating  two  operators  at  each  plant,  and 
the  reason  for  the  two  induction  unit  plants  was  to 
so  simplify  operations  that  the  one  reservoir  attend- 

ant at  each  place  could  safely  assume  the  responsibility 
of  supervising  operations.  All  these  plants  operate  at 
a  very  low  yearly  load  factor  owing  either  to  their 
intermittent  or  seasonal  operation  in  connection  with 
the  use  and  control  of  stored  water  or  to  variable 
stream  flow.  For  these  reasons  the  operation  could  not 
be  economically  effected  unless  the  labor  charge  was  re- 

duced to  a  very  minimum.  It  was  felt  necessary  to 
keep  one  man  at  each  plant  on  account  of  the  consid- 

erable property  at  each  place  to  be  looked  after,  there- 
fore the  semi-automatic  nature  of  the  installations. 

Although  the  man  at  each  plant  is  paid  more  to  as- 
sume the  entire  responsibility  the  net  saving  in  labor 
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Fig.    2. — Wiring    diagram    of    float    control    circuits    for    automatic 
generating  plants  having    forebay  storage. 

is  $205  per  month  per  station  or  $12,300  per  year  for 
the  five  plants.  In  regard  to  the  time  of  so  called  ex- 

pert supervision  in  connection  with  such  plants  as  is 
often  heard  mentioned,  it  may  be  said  that  the  operator 
is  so  instructed  as  to  be  able  to  keep  the  various  relays 
and  devices  in  operating  condition  which  is  more  in 
the  order  of  keeping  contacts  clean,  and  battery  charged 
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up  than  anything  of  a  highly  technical  nature.  Expert 
supervision  is  therefore  a  negligible  percentage  of  the 
kw-hr.  cost. 

Supervisory  Control 
Owing  to  the  fact  that  there  is  a  man  stationed  at 

each  of  these  plants  there  is  no  occasion  for  the  use 
of  any  entire  scheme  of  remote  supervisory  control. 
The  success  of  such  a  control  system  is  dependent  on 
the  infallibility  of  the  control  circuits.  As  these  are 
subject  to  the  same  difficulties  as  the  transmission  lines 
and  which  in  turn  affect  the  plants  it  is  reasonable  to 
expect  that  the  control  would  on  many  occasions  be  out 
of  order  just  at  the  time  when  most  needed.  If  the 
plants  were  of  an  entirely  automatic  nature,  then  re- 

mote supervisory  control  would  be  necessary  and  cable 
circuits  probably  justified.  There  is  one  case  however, 
where  water  is  admitted  to  a  ditch  by  remote  operation 
of  gates  in  the  dam  and  the  height  of  water  in  the  ditch 
indicated  back  to  the  operator  a  distance  of  a  mile  by 
means  of  a  standard  long  distance  pressure  indicating 
system.  In  another  case  the  output  of  one  plant  is  in- 

dicated at  another  plant  where  operators  are  on  duty 
constantly.  In  this  case  the  distance  is  perhaps  a  half 
mile  and  the  indication  by  a  wattmeter  where  the  out- 

put is  stepped  up  to  transmission  voltage  at  the  larger 
plant.  There  is  no  control  involved,  merely  an  indica- 

tion of  load  and  the  load  changes  that  the  remote  plant 
makes  automatically.  These  are  the  only  cases  which 
in  any  way  approach  remote  control  or  supervision  of 
operation  in  connection  with  the  semi-automatic  plants. 

Ground-Current  Control  and  Station 
Electrical  Grounds 

By  F.  H.  MAYER,  D.  J.  KENNELY 
and  H.  L.  SAMPSON 

THE  question  of  correct  design  and  installation  of 
station  grounds  is  misunderstood  more  generally 
than  any  other  electrical  term  used  in  connection 

with  station  layout.  There  is  a  wide  difference  of  opin- 
ion in  what  constitutes  a  good  ground.  Most  articles 

and  discussions  heretofore  have  dealt  principally  on 
surface  area  of  plates  or  rods  necessary  for  contact 
with  the  earth  and  a  special  effort  usually  was  set  forth 
to  show  the  best  method  and  material  to  be  used  in 
order  to  obtain  the  least  possible  resistance  from  con- 

ductor to  earth. 
It  is  recognized  that  these  facts  all  are  important, 

but  in  view  of  the  fact  that  these  points  have  been  dis- 
cussed thoroughly,  it  was  thought  not  necessary  to  dis- 

cuss this  phase  of  the  subject  any  further,  but  to  rather 
take  up  the  matter  of  station-ground  layout  as  it  ap- 

plies to  Southern  California  Edison  power  houses  and 
substations. 

There  has  been  published  very  little  on  grounds  and 
control  of  stray  currents  in  station  layout  and  there- 

fore, as  a  result  of  such  a  condition,  many  stations  are 
being  designed  and  installed  without  being  given  the 
consideration  that  this  branch  of  design  should  have. 
Very  often  we  read  where  instruments  on  the  switch- 

board were  burned  out  or  some  part  of  the  building  or 
the  plumbing  was  damaged  to  considerable  extent,  all 
as  the  result  of  some  electrical  failure.  This  in  our 
judgment  can  be  avoided  to  a  very  large  extent,  at  least 
it  can  be  confined  to  the  area  in  wMch  the  failure  oc- 

curred if  the  correct  design  is  adopted.  This  naturally 
suggests  just  what  constitutes  a  good  ground  layout. 

As  the  result  of  experience  with  the  220-kv.  ground 
layout  and  also  as  a  result  of  the  methods  used  on  our 
substation  ground-control  system,  it  is  the  opinion  that 
in  order  to  have  a  good  ground  layout  there  must  be 
five   points   satisfied,   namely: 

(1)  Will  it  protect  human  life? 
(2)  Will  it  protect  vital  parts  of  the  electrical 

equipment,  such  as  switchboard  ecjuipment,  etc.  ? 
(3)  Will  it  permit  the  equipment  installed  to  func- 

tion as  it  is  supposed  to,  for  example  lightning 
arresters  and  relays  ? 

(4)  Will  it  keep  the  potential  in  a  station  down  in 
relation  to  other  stations  in  case  of  a  flash-over 
to  ground? 

(5)  Will  it  protect  the  steel  and  concrete  in  the 
building  where  conductors  of  heavy  carrying 
capacity  are  supported  on  the  building  struc- ture? 

It  is  believed  that  when  considering  the  above  points 
there  are  three  fundamental  considerations  to  be  taken 
into  account: 

(1)  The  current  on  the  occurrence  of  an  accidental 
ground  always  passes  or  tends  to  pass  from  the 
point  of  failure  to  the  generator  or  transformer 
neutral,  or  a  point  of  weaker  insulation  on  the 
other  phases. 

(2)  The  potential  gradient  of  an  energized  con- 
ductor when  placed  in  the  ground  possibly  may 

be  quite  pronounced. 
(3)  The  current  will  seek  the  path  of  least  re- 

sistance. 

In  order  to  satisfy  the  first  consideration,  any  flashover 
from  phase  to  ground,  foreign  to  the  station,  will  liave 
its  circuit  satisfied  if  the  neutral  of  the  power  trans- 

former is  tied  to  pipes  or  embedded  plates  that  are  in- 
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Fig.  1 — Schematic  wiring  diagram  of  condenser  or  generator  and 

power  transformer  each  with  neutral  grounded  to  earth.  No  me- 
tallic control. 

serted  in  permanent  moisture.  For  flashover  near  the 
station  or  on  the  station  proper,  due  to  the  difficulty 
of  grounding  each  piece  of  equipment  to  the  earth,  it 
was  found  more  economical  to  tie  each  piece  of  equip- 

ment to  the  neutral  or  transformer  case  by  a  metallic 
conductor.  This  introduces  a  lower  resistance  path 
from  any  point  of  possible  failure  to  the  neutral  than 

is  possible  through  the  earth's  surface.  It  was  found 
in  ground  layouts  that  when  a  metallic  path  was  formed 
from  various  parts  of  the  rack  structure  to  the  ground 
neutral  there  was  a  considerable  net  work  of  copper. 
When  this  net  work  was  properly  placed  it  was  possible 
to  take  care  of  the  second  consideration.  In  all  layouts 
care  is  taken  that  immediately  below  steel  structures, 

such  as  braces,  a  conductor  is  embedded  in  the  earth's 
surface.  Any  steel  such  as  columns  is  similarly 
treated. 

For  the  third  consideration,  so  far  as  the  outdoor 
racks  are  concerned,  this  condition  has  been  satisfied 
provided  the  net  work  has  sufficient  carrying  capacity 
to  reduce  the  resistance  to  the  required  amount.  How- 

ever, on  substation  or  power  house  layouts  where  there 
are  several  racks  or  a  rack  and  a  building  precautions 
should  be  taken  to  shunt  out  the  switchboard  that  con- 

trols the  various  groups  vidth  conductors  of  extremely 
low  resistance  thus  discouraging  any  current  from  going 
through  the  vital  part  of  the  station. 

Figure  1  shows  a  single  line  diagram  of  the  con- 
denser or  generator  Avith  its  individual  transformer 

bank  and  with  the  neutral  of  the  condenser,  generator 
and  transformer  grounded  to  the  earth.  The  dotted  line 
represents  secondary  wiring  such  as  current-trans- 

former secondaries,  temperature  alarms,  and  other  cir- 
cuits. Upon  the  occurrence  of  a  failure  on  the  low  side 

of  the  transformer  experience  has  shown  that  in  order 
to  satisfy  the  circuit  when  a  station  is  grounded  similar 
to  this,  current  will  flow  from  the  failure  to  the  case 
of  the  transformer,  through  the  secondary  wiring  or 
the  conduit,  through  the  svntchboard  and  back  to  the 
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generator  or  condenser.  This  probably  happens  for  the 
reason  that  the  resistance  through  the  ground  path  is 
the  higher  of  the  two. 

Figure  2  shows  a  single  line  diagram  with  the  instal- 
lation which  is  typical  of  recent  practice  on  unit  in- 

stallations such  as  occurs  at  Laguna  Bell,  Eagle  Rock 
and  Big  Creek  No.  3  and  also  for  the  fourth  unit  at 
both  power  house  No.  1  and  No.  2.  The  conductor, 
which  is  tied  to  the  neutral  of  the  condenser  or  gener- 

ator, is  run  parallel  to  the  main  leads  and  each  insulator 
supporting  the  main  leads  is  mounted  on  steel  inserts. 
These  inserts  are  bonded  to  this  heavy  cable,  which 
extends  the  full  length  of  generator  or  condenser  leads, 
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Fig.  2 — Schematic  wirint]:  diagram  of  condenser  or  generator  and 
,  power  transformer   each   with    neutral   tied   to   metallic   control. 

and  is  tied  to  the  frame  of  the  generator  and  to  the 
case  of  the  transformer.  This  conductor  usually  is 
about  75  per  cent  of  the  carrying  capacity  of  the 
generator  lead.  It  is  true  that  a  lower  carrying  ca- 

pacity would  carry  the  current  during  the  short  time 
of  flow  at  the  time  of  trouble,  but  if  a  high  resistance 
were  used  there  might  be  sufficient  potential  developed 
to  cause  enough  current  to  flow  through  the  switchboard 
to  do  considerable  damage.  There  were  several  cases 
of  trouble,  one  at  Laguna  Bell  and  one  at  Big  Creek 
No.  3,  where  an  insulator  failed.  In  every  case  the 
differential  relays  opened  the  circuit  breakers  and  the 
damage  was  very  slight.  At  Laguna  Bell  the  ground 
cable  was  burned  slightly  and  the  walls  blackened  as 
a  result  of  the  arc.     At  Big  Creek  No.  3,  six  minutes 
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Fig.    3 — Schematic   wiring   diagram    showing    ground    control    and 
grounds  for  60/10   or  2.2-kv.  substation. 

after  the  flashover  the  machine  again  was  placed  back 
on  the  line.  A  very  slight  damage  was  done  to  the 
insulators  and  later,  when  operating  conditions  per- 

mitted, the  insulator  that  flashed  over  was  replaced.  A 
thing  surprising  to  the  operators  in  charge  was  to  find 
that  notwithstanding  the  seriousness  of  the  flash  at  the 
point  of  failure,  there  was  not  a  single  piece  of  equip- 

ment damaged  on  the  swdtchboard  or  any  other  place. 
The  lead  to  the  ground  well  in  Fig.  2  need  not  be  any 

larger  than  as  dictated  by  the  high-tension  conductor. 

Figure  3  shows  diagram  which  is  typical  of  60-kv. 
to  15-  or  10-kv.  racks.  The  solid  line  shows  the  net 
work,  the  dotted  the  main  circuits.  No.  2  represents  the 
ground  well,  which  usually  is  made  up  of  plates  inserted 
in  permanent  moisture.  The  solid  line  connects  the 
60-kv.  net  work  to  the  case  and  usually  is  made  up  of 
two  No.  4/0.  Two  conductors  are  preferable  to  insure  a 
connection  from  the  60-kv.  net  work  to  the  transformer 
in  case  one  should  become  severed.  The  conductor  that 
ties  the  15-kv.  net  work  to  the  case  usually  is  of  lager 
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Fig.  4 — Schematic  wiring  diagram  or  ground  current  control  and 
grounds  where  transformer  case  and  operating  mechanisms  of  all 
oil  circuit  breakers  are  connected  to  grounding  system. 

conductivity  than  the  one  leading  from  the  60-kv.  It 
may  be  two  No.  4/0  or  larger,  depending  upon  the 
carrying  capacity  of  the  main  transformer  secondary 
leads.  The  grounds  shown  on  No.  1  and  No.  3  are  pipe 
grounds   for   lightning   arresters. 

Figure  4  shows  the  typical  layout  used  for  10-  or  15- 
kv.  to  4-kv.  substations.  This  consists  of  a  net  work 
with  pipes  driven  at  various  points  throughout  the  net 
work  and  the  4-kv.  neutral  return  tied  to  the  trans- 

former neutral.  The  lightning  arresters  on  the  4-kv. 
usually  are  placed  at  the  first  pole.  Three  4-kv.  light- 

ning arresters  are  directly  tied  to  grounded  pipes 
driven  into  the  earth  at  the  foot  of  the  pole.  In  addi- 

tion to  tliis,  a  300-volt  arrester  is  tied  to  the  neutral 
return.  The  lightning  arrester  on  the  10  or  15  kv.  is 
located  at  the  station  and  therefore  is  tied  directly  fo 
the  net  work.  In  addition  to  the  grounds  at  the  station, 
the  neutral  return  is  grounded  with  pipes  driven  at 
various  points  along  the  line. 

This  in  a  brief  way  outlines  recent  practice.  Since 
the  adoption  of  this  system  of  grounding  there  has  been 
not  a  single  indication  of  dangerous  conditions  about 
the  substations  and  power  house  premises.  Therefore 
it  is  believed  that  the  fundamentals  as  outlined  are  very 
nearly  correct. 

Station  Grounds  on  the  San  Joaquin 

System By  H.  N.  KALB 

ON  all  power  systems  using  a  Y  connection  on  trans- former banks  the  quality  of  the  ground  connection 
is  an  important  feature.  Even  with  delta  banks  the 

ground  connection  is  an  important  feature  if  a  ground 
detecting  device  is  used.  Just  how  good  this  ground 
connection  may  be  often  is  a  much  debated  question  and 
if  trouble  arises  the  usual  recourse  is  to  add  ground 
connections  until  it  is  believed  that  again  it  is  safe  for 
all  conditions.  The  types  of  grounds  used  are  many 
and  consist  of  everything  from  a  single  galvanized- 
iron  pipe  driven  into  the  earth  and  connected  to  the 
grounding  lead  by  means  of  solder  or  a  copper  ground 
clamp,  to  an  elaborate  net  work  of  driven  pipes  con- 

nected together  with  a  net  work  of  copper  wires  cov- 
ered with  charcoal  and  other  porous  material  and  pro- 

vided with  water  pipes  to  keep  the  surrounding  earth 
moist. 

Solder  is  a  good  agent  for  making  connections  pro- 
vided a  good  firm  mechanical  connection  first  is  made 
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and  a  good  job  of  soldering-  is  done  so  that  the  metal 
surface  are  well  tinned  over  an  area  sufficient  to  pre- 

vent iluxing  of  the  solder  when  a  heavy  ground  current 
is  experienced.  Soldering  a  ware  to  the  inside  of  a 
pipe  is  the  poorest  kind  of  a  connection  and  should  not 
be  used  under  any  circumstances  as  the  solder  may  be 
melted  entirely  away  from  the  wire  and  pipe  at  a  time 
of  an  abnormally  large  ground  current  and  the  ground 
connection  entirely  lost  without  any  knowledge  of  what 
has  happened. 

Various  methods  of  measuring  the  ground  resistance 
have  been  tried  with  varying  success.  One  of  the 
methods  used  is  the  so-called  three-point  method.  This 
consists  of  the  main  ground  to  be  tested  and  two  tem- 

porary grounds,  the  three  forming  as  nearly  as  possible 

Fig.   1 — ^Variation  of  soil  resistivity  with  temperature.     Soil   con- 
tained  18.6   per   cent  moisture. 

an  equilateral  triangle.  Current  then  is  passed  through 
two  grounds  at  a  time  and  the  current  readings  and  the 
voltage  drop  taken.  Prom  these  values  the  resistance 
in  each  of  the  three  sides  of  the  triangle  is  figured. 

However,  in  most  stations  all  the  grounds  and  neu- 
trals are  tied  together  and  it  is  the  total  result  that  is 

interesting  and  not  the  contact  resistance  of  one  in- 
dividual ground.  The  ground  return  resistance,  in  the 

case  of  Y-connected  banks  with  the  neutral  grounded, 
consists  of  the  earth  return  between  stations  in  parallel 
with  the  resistance  of  the  transmission  line  wires  which 
are  in  series  with  the  high  voltage  windings  of  the 
station  transformer.  In  measuring  this  resistance  with 
direct  current  the  impedance  of  the  transformer  wind- 

ings are  neglected.  If  the  d.c.  measurements  are  to  be 
used,  the  resistance  can  best  be  measured  by  the  use 
of  a  portable  bridge  with  a  2-m.f.,  1,000-volt  a.c.  con- 

denser connected  across  the  terminals  of  the  bridge. 
Where  there  is  a  telephone  line  between  the  two  sta- 

tions, the  telephone  line  can  be  shorted  and  grounded  at 
one  end  and  the  bridge  with  condenser  placed  between 
line  and  ground  at  the  other  end  and  the  resistance 
measured  directly.  For  safety  it  is  well  to  insert  a 
choke  coil  between  the  telephone  line  and  the  portable 
bridge.  A  good  choke  coil  is  the  highly  insulated  wind- 

ing of  a  telpehone  insulating  transformer  with  the 
other  winding  open.  These  transformers  have  a  low- 
resistance  but  high-impedance  winding,  making  ideal 
protection.  The  characteristics  of  the  station  trans- 

former always  are  on  record  and  if  a  closer  check  is 
desired  the  impedance  of  the  winding  can  easily  be 
figured  for  each  case.  If  only  a  general  condition  of 
the  station  grounds  is  desired,  the  d.c.  bridge  measure- 

ments are  adequate. 
A  number  of  tests  have  been  made  with  both  the 
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Fig.    2 — Schematic    diagram    showing    location   of    and   method    of 
making  ground-resistance   measurements. 

portable  bridge  and  a  small  motor-generator  set  and 
they  check  very  closely.  .  These  tests  have  been  made 
mostly  between  substations  and  with  the  following 
results:     (See  Fig.  2.) 

Miles  between  substations Ohms  in  ground  return 

21.5 

2.35 

17.5 2.21 
31.0 2.70 
18.5 

.68 

15.0 3.60 

These  results  indicate  that  these  stations  are  provided 
with  adequate  grounds,  provided  that  the  contact  area 
is  suificient  to  prevent  a  burning  of  the  earth  that  is  in 
contact  with  the  metal  ground.  If  sufficient  heat  is  gen- 

erated at  the  contact  between  the  metal  and  the  earth, 
fusion  results  and  an  insulating  substance  somewhat 
similar  to  glass  often  is  formed.  This  may  not  occur 
with  a  ground,  but  the  earth  next  to  the  metal  may  be 
sufficiently  dried  out  and  parched  so  that  it  forms  a  very 

Fig.    3 — Variation   of    electrical    resistance    with    various    sizes    of 
standard  pipe.     Pipes  driven  to  depth  of  10  ft.  in  fairly  wet  soil. 

high  resistance.  Tliis  would  indicate  that  grounds 
should  be  designed  for  contact  area  just  as  switches  are 
designed  and  \vith  the  same  thought  in  mind. 

In  an  article  by  H.  M.  Towne,  of  the  General  Electric 
Company,  published  in  the  Electrical  World  of  Jan.  26, 
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1924,  a  statement  is  made  that  the  capacity  of  a  good 
average  ground  pipe  driven  10  ft.  into  moist,  moder- 

ately salted  soil  is  from  5  kw.  to  20  kw.  This  is  for  a 

%-in.  pipe.  For  larger  pipes  the  capacity  should  in- 
crease in  proportion  to  the  increase  in  the  contact  sur- 

face of  a  larger  pipe.  It  is  believed  that  most  com- 
panies use  pipes  larger  than  %  in.  for  station  grounds 

because  of  the  greater  contacting  area  and  consequent 
mitigation  of  the  danger  of  drying  out  the  earth  enough 
seriously  to  affect  the  ground  resistance.  The  curves 
shown  in  Figs.  3,  4,  5  and  6  also  were  taken  from  Mr. 

Towne's  paper  and  show  very  clearly  the  effect  on 
ground  pipes  under  various  conditions  of  moisture,  tem- 

perature, size  and  depth.  From  these  curves  it  seems 
logical  to  conclude  that  with  a  moisture  content  of  20 
per  cent  a  ground  temperature  of  32  deg.  F.  or  higher, 
and  the  pipe  driven  to  a  depth  of  10  ft.  or  more  a  first 
class  ground  will  be  provided  which  does  not  vary  to  a 
great  extent  with  the  size  of  the  pipe.  The  size  of  the 
pipe  will  determine  the  contact  surface  and  the  ca- 

pacity in  amperes  that  may  be  obtained  without  the 
earth  drying  out  at  the  point  of  contact  with  the  pipe. 

In  making  tests  for  ground  conditions  along  the  south 
and  west  sides  of  the  San  Joaquin  Valley,  use  was 
made  of  a  4-ft.,  %-in.  ground  rod  with  a  long  tapering- 
point  and  also  one  with  a  blunt  end.  These  tests  were 
made  during  the  last  of  July,  1924,  when  the  soil  was 
extremely  dry.  The  soil  was  light  silt  with  a  very  small 
quantity  of  fine  sand  and  a  trace  of  alkali.  Whenever 
the  tapered  rod  was  driven  a  ground  was  obtained  at 
once  but  if  it  was  turned  slightly  the  contact  was 
broken  completely  and  a  slight  tap  of  the  hammer  was 
necessary  to  restore  the  contact.  Anything  to  cause 
pressure  of  the  earth  against  the  ground  rod  was  all 
that  was  needed.  It  was  very  difficult  to  get  a  good 
contact  with  the  blunt  ground  rod. 

board.  Provision  should  be  made  to  keep  the  moisture 
content  of  the  soil  above  20  per  cent  and  the  ground 
pipes  should  be  placed  to  a  depth  of  10  ft.  or  more.  If 
multiple  grounds  are  used,  they  should  all  be  provided 
with  means  of  keeping  the  moisture  content  above  20 
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Fig.    4 — Variation    of    electrical    resistance    with    depth    of    driven 
pipe  in  fairly  wet  soil   (%-in.  standard  pipe). 

In  the  Nov.  28,  1924,  report  of  the  apparatus  com- 
mittee an  appendix  gives  the  report  on  a  very  interest- 

ing test  of  ground  resistance  with  per  cent  of  total 
voltage  drop  at  the  tested  ground,  showing  that  82  per 
cent  of  the  drop  occurred  within  a  distance  of  1  ft.  of 
the  ground  pipe.  These  fests  were  made  with  6-ft. 
ground  pipes,  but  the  intermediate  readings  were  taken 
on  rods  only  1  ft.  in  length.  If  anyone  has  made  a 
similar  test,  but  with  the  use  of  6-ft.  rods  for  the 
intermediate  readings,  a  comparison  of  results  would 
be  interesting. 

In  conclusion,  good  station  grounds  should  be  de- 
signed for  the  necessary  carrying  capacity  as  might 

be   determined   by   a   set-up   on   a   system   calculating 
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Fig.    5 — Variation   of   soil    resistivity   with    moisture    content    (red clay  soil). 

per  cent.  The  use  of  salt  around  the  ground  pipes  al- 
ways is  advisable  and  if  the  pipes  are  well  galvanized, 

corrosion  should  not  give  a  great  amount  of  trouble. 
This  would  be  taken  care  of  through  the  yearly  tests 
as  recommended  in  the  report  of  this  committee  of 
Nov.  28,  1924. 

Stations   Grounds   on  Pacific   Gas   and 
Electric  Company  System 

By  B.  D.  DEXTER,  H.  S.  LANE 
and  H.  T.  SUTCLIFFE 

IN  general  it  is  the  practice  of  the  Pacific  Gas  and 
Electric  Company  in  the  construction  of  new  stations 
to  provide  separate  grounds  for  the  various  classes 

of  duty,  such  as  the  grounding  of  power  transformers, 
switch  and  bus  frameworks,  building  frames,  switch- 

boards and  instruments,  segregating  these  into  currrent- 
carrying  grounds  and  static  grounds.  To  current-car- 

rying grounds  are  connected  power  transformer  neu- 
trals, both  primary  and  secondary,  neutrals  of  the  high- 

tension  sides  of  current  and  potential  transformers, 
generator  neutrals  and  other  such  points.  To  static 
grounds  ordinarily  are  connected  switch  and  bus  frame- 

works and  similar  structures,  building  frames,  neutrals 
of  current  and  potential  transformer  secondaries, 
switchboards  and  conduits,  neutrals  of  110/220-volt 
transformer  secondaries  and  instruments  cases. 

The  above  classification  is  general  only  and  is  not 
strictly  adhered  to  in  all  cases.  In  some  cases,  one  of 
wHch  will  be  described  later,  where  ground  conditions 
particularly  are  favorable  and  a  high-safety  factor  as- 

sured, all  connections  are  made  to  the  same  ground. 
In  other  cases  where  ground  conditions  particularly  are 
unfavorable,  the  apparatus  connected  to  the  static 
ground  may  be  still  further  segregated  so  that  the 
switchboard  and  building  frame  together  with  appara- 

tus   attached   thereto    may   be    grounded   to    a    ground 
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separate  from  everything  else.  Where  lightning  ar- 
resters are  installed  they  usually  are  grounded  separ- 

ately. No  rigid  standard  of  grounding  has  been  adopted 
as  it  has  been  found  necessary  to  make  practice  flex- 

ible enough  to  permit  adoption  to  conditions  met  with 
in  individual  installations. 

Regarding  the  size  of  conductor  used,  in  no  case  is  a 
conductor  smaller  than  No.  4/0  allowed  for  the  current- 
carrying   ground   and   in   general   a   conductor   is   used 

^f'
 

s^cr/oAy  ^•^. 

Fig.  1 — Cast  iron  ground  plate. 

which  is  sufficiently  large  to  carry  the  maximum  ground 
current  possible  under  any  conditions.  The  size  of  the 
conductor  to  the  ground  contact  surface  or  in  other 
words  the  ground  plate,  is  figured  with  the  same  idea 
in  mind. 

The  standard  ground  plate  as  shown  in  Fig.  1  gen- 
erally is  used  although  in  special  cases  well  casings  or 

other  forms  of  ground  plates  may  be  utilized. 

Representative  grounding  systems  of  recent  construc- 
tion are  shown  in  Figs.  2,  3  and  4.  These  are  particu- 
larly with  reference  to  the  grounding  systems  installed 

by  this  company. 

Claremont  Substation 

There  are  at  Claremont  substation,  constructed  in 
1922,  a  bank  of  three  10,000-kva.  transformers  and  a 
bank  of  three  667-Tcva.  transformers  stepping  from  110 
to  60  and  11  kv.  There  are  on  the  high-tension  side 
of  these  banks  two  110-kv.  oil  switches  used  for  bank 
protection  and  five  110-kv.  oil  switches  for  sectionaliz- 

ing  and  switching  the  110-kv.  lines  entering  and  leav- 
ing the  station.  On  the  low-tension  side  there  are  the 

usual  11-kv.  feeder  switches,  switchboard  and  auxiliary 

apparatus. The  current-carrying  ground  at  tliis  station  consists 
of  three  500,000-circ.  mil  cables  in  multiple  running  to 
eight  standard  cast-iron  ground  plates  set  in  the  bed 
of  the  northeast  arm  of  the  East  Bay  Water  Company's Temescal  reservoir.  The  distance  between  the  station 
and  this  ground  is  42.5  ft.  approximately,  and  the  con- 

ductors are  enclosed  in  fiber  conduit  for  practically  the 
entire  distance.  To  this  ground  are  connected  the 
primary  neutrals  of  the  110-kv.  transformer  windings, 
including  the  potential  transformer  primary  neutrals. 
It  also  is  used  as  a  static  ground  for  all  of  the  yard 
structures,  including  the  tanks  of  all  of  the  high-tension 
switches.  The  secondaries  of  the  110-kv.  potential 
transformers  also  are  connected  to  this  ground.  In  ad- 

dition to  the  eight  ground  plates  above  mentioned,  one 
plate  is  placed  under  one  foot  of  each  switch  tower  and 
connected  into  the  net  work  as  an  additional  precaution. 
The  low-tension  grounding  system  consists  of  4/0  leads 
leading  from  this  station  a  distance  of  approximately 
550  ft.  to  two  cast-iron  ground  plates  set  into  the  ground 
beside  a  spring.  This  ground  is  on  the  opposite  side 
of  the  station  from  the  current-carrying  ground  and 
both  grounds  are  outside  of  the  station  property.  To 
this  ground  are  connected  the  building  frame,  switch- 

board, conduits,  instrument  cases,  current  and  potential 
transformer  secondary  neutrals,  11-kv.  oil  switch  tanks 
and  mechanisms,  disconnect  switch  bases,  lighting 
transformer  cases,  and  other  similar  points. 

South  San  Francisco  Substation 

The  layout  of  the  grounding  system  at  this  station, 
constructed  in  1924-25,  is  shown  in  Fig.  5.  It  will  be 
noted  that  there  are  four  grounding  systems  here  em- 

ployed. (1)  The  60-kv.  power  or  current-carrying  ground  to 
which  are  connected  the  60-kv.  neutrals  of  the  trans- 

former banks.  This  ground  is  connected  to  four  stand- 
ard cast-iron  ground  plates.  To  this  also  are  connected 

the  primary  neutrals  of  the  4-kv.  potential  trans- 
formers. 

(2)  The  4-kv.  current-carrying  ground  to  which  are 
connected  the  4-kv.  transformer  neutrals  and  which 
also  is  grounded  by  means  of  four  standard  cast-iron 

plates. (3)  The  ground  to  which  is  connected  the  60-kv. 
structures  and  which  is  a  static  ground  connected  to 
four  plates. 

(4)  The  static  ground  to  which  is  connected  the 
building  frame,  switchboard,  conduits,  current  and  po- 
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Fig.  2 — Arrangement  of  ground  cables  at  Claremont  substation. 
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Fig.    3 — Grounding   system    at   Soutli   San    Francisco    substation. 

tential     transformer     secondary     neutrals,     instrument 
cases   and   similar  points. 

The  capacity  of  the  transformers  at  the  above  sta- 
tion, including-  the  three  banks,  is  18,000  kva.  total. 

Pit  River  Power  House  No.  3 

Perhaps  the  outstanding-  feature  of  the  ground  sys- 
tem of  Pit  River  power  house  No.  3,  constructed  in 

1924-25,  is  the  fact  that  a  single  ground  loop  is  em- 
ployed to  which  all  individual  grounds  are  connected. 

This  loop  passes  completely  around  all  apparatus  to  be 
grounded  and  terminates  in  two  series  of  ground  plates, 
each  consisting-  of  three  copper  plates  5  x  10  ft.  and 
fastened  together  by  500,000  circ.  mil  bare  copper  cable 
soldered  into  grooves  formed  on  the  edge  of  the  plate. 

These  ground  plates  are  buried  approximately  2  ft. 
below  the  concrete  apron  in  the  tail  race  and  over  the 
center  of  each  individual  plate  is  a  3-in.  hole  to  permit 
the  passage  of  sufficient  water  to  keep  the  ground  sur- 

rounding it  always  moist. 
From  each  of  these  series  of  ground  plates  two 

500,000-circ.  mil  bare  copper  cables  are  laid  to  the  ap- 
paratus to  be  grounded,  including-  the  tanks  of  oil 

switches  and  transformers,  framework  of  the  building, 
transformer  and  generator  neutrals,  penstocks  and  in- 

strument cases. 
The  cable  which  was  used  was  taken  from  the  high- 

tension  line  originally  connecting-  the  Hat  Creek  power 
house.  Due  to  the  capacity  of  the  grounds  installed  it 

was  thought  better  to  connect  everything-  to  them  rather 
than  to  endeavor  to  secure  separate  grounds  for  the 
tlifferent  classes  of  grounding  service. 

By  installing  two  complete  grounds,  one  on  each  end 
of  the  loop  above  mentioned,  the  chance  of  a  ground 
failure  is  rendered  almost  nil. 

Testing   Station    Grounds 

This  company  has  not  made  a  practice  of  conducting 
periodic  tests  of  station  grounds  and  it  is  only  in  iso- 

lated instances  that  installation  tests  have  been  con- 
ducted. In  October,  1921,  tests  were  carried  out  to 

determine  the  resistance  of  the  two  grounds  at  Clare- 
mont  substation  and  for  the  purpose  of  making  these 

tests  the  net  work  of  pipes  forming  the  circulating- 
water  system  was  used  as  a  third  ground.  By  taking  a 
series  of  readings  between  each  combination  of  two 
grounds  simultaneous  equations  were  developed  and  the 
actual  over-all  ground  resistances,  including  a  certain 
amount  of  conductor  resistance,  were  determined. 

In  these  tests  all  connections  were  made  very  close 

to  the  substation  building-  and  alternating  current  was 
used.  Current  was  obtained  from  the  primary  side  of 

a  current  transformer  by  exciting-  the  secondary  'side 
at  110  volts  through  a  small  carbon-pile  rheostat. 
Values  of  current  of  from  80  to  100  amperes  were  ob- 

tained and  the  voltage  drop  across  the  two  grounds  was 
recorded.  The    resistance    of    the    current-carrying 
ground  was  found  to  be  0.0056  ohm  and  the  resistance 
of  the  static  ground  0.0092  ohm.  Although  this  seems 
unusually  low,  it  must  be  remembered  that  at  this  time 
of  the  year  conditions  were  very  favorable  and  that 

both  grounds  are  located  in  soil  -which  normally  is saturated. 
Furthermore,  there  is  only  a  comparatively  short  dis- 

tance between  the  two  grounds  so  that  the  readings 
actually  are  conductor-to-ground  resistance  (neglecting 
a  very  small  amount  of  conductor  resistance)  and  do 
not  include  a  larger  drop  which  might  take  place  be- 

tween the  two  grounds  if  they  were  more  widely 
separated. 

General 

An  accident  which  occurred  due  to  improper  ground- 
ing on  Sept.  14,  1924,  at  the  Livermore  substation  may 

be  of  interest.  There  was  installed  at  tliis  substation 
a  60-kv.  lightning  arrester  which  was  connected  to  the 
same  ground  to  which  was  attached  the  cases  of  the 
transformers  in  the  main  booster  bank.  This  ground 

had  been  operating-  satisfactorily  without  any  indication 
of  trouble.  At  12:50  p.m.  on  the  above  date,  however, 

lightning-  jumped  the  60-kv.  horn  gaps  at  this  station 
and  instead  of  finding-  sufficient  capacity  in  the  light- 

ning arrester  ground,  jumped  to  the  transformer  cases 
and  from  there  to  the  main  neutral  ground  of  the  sta- 

tion transformers  which  was  installed  within  a  com- 
paratively short  distance   of  the  transformers.     In   so 
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i.%tii>vL* Fig.    4 — Arrangement    of    ground   plates   and   cables    at   Pit   3    power   house. 

doing  it  burned  a  large  hole  in  the  case  of  one  of  the 
transformers,  necessitating  taking  it  out  of  service  for 
repairs.  This  difficulty  could  not  have  happened  had 
the  lightning  arrester  been  grounded  separately  from 
all  other  apparatus. 

At  some  of  the  outlying  stations  we  have  expe- 
rienced difficulty  in  obtaining  proper  grounds  at  or  near 

the  station  and  have  been  obliged  to  locate  the  grounds 
at  some  distance,  carrjdng  the  grounding  wires  either 
overhead  or  under  the  ground  from  the  station  to  the 
point  of  final  grounding.  At  the  Long  Point  substation 
two  %-in.  guy  cables  are  carried  250  ft.  from  the  sta- 

tion to  the  stream.  These  cables  are  buried  in  the 
ground  and  are  grounded  at  the  stream  to  standard 
cast-iron  ground  plates.  One  is  used  for  a  power 
ground  and  one  for  a  static  ground.  These  circuits 
were  buried  principally  due  to  the  fact  that  the  station 
was  not  intended  as  a  permanent  station  and  no  diffi- 

culty with  rusting  of  the  galvanized  cables  was  expected 
during  the  comparatively  short  period  of  time  it  would 
be  in   operation. 

At  Colfax  substation  there  are  two  No.  3  copper  con- 
ductors carried  overhead  for  a  current-carrying  ground 

and  one  No.  6  for  a  static  ground.  These  are  carried 
overhead  a  distance  of  400  or  500  ft.  to  plate  grounds 
for  the  power  ground  and  a  pipe  which  is  driven  for 
the  static  ground. 

pump-type,  2%  gal.  pump-type  and  1-gal.  air-pressure 
types  are  used.  No  Foamite  equipment  is  as  yet  in 
use  in  the  stations.  The  local  fire  department  has  two 
Foamite  trucks  in  use  and  these  trucks  are  rather  con- 

veniently located  near  the  largest  substations. 
In  case  of  a  serious  oil  fire  in  any  of  the  stations  our 

load  dispatcher  has  instructions  to  call  the  fire  depart- 
ment and  request  this  apparatus.  Cooperation  of  the 

fire   department  in  this   matter  has   been  assured. 

Fire-Fighting  Equipment  Used  by  L.  A. 
Bureau  of  Power  and  Light 

By  H.  H.  COX 

FAILURE  of  oil-filled  apparatus  on  the  system  of  the 
Los  Angeles  Bureau  of  Power  and  Light  during  the 
past  year  has  been  confined  to  oil  switches  having 

insufficient  interrupting  capacity.  A  rather  serious  in- 
terruption was  caused  by  such  a  failure  splitting  a 

welded  seam  on  an  oil-switch  tank,  scattering  oil  about 
the  station  and  causing  rather  a  serious  oil  fire.  This 
switch  had  its  tank  vented  to  the  outside  of  the  station 
through  a  3-in.  vent  pipe  connected  to  a  common  header 
across  the  three  tanks. 

The  two  tanks  nearest  the  vent  pipe  were  bulged 
seriously  but  did  not  rupture.  Apparently  the  venting 
was  insufficient  to  relieve  the  pressure  in  the  tliird  tank. 

These  switches  now  have  been  rearranged  to  have 
a  vent  pipe  from  each  tank. 

Fire-Fighting    Equipment 
Fire  extinguishers  in  the  stations  of  this  bureau 

all   are   of   the   carbon    tetrachloride   type.      One-quart 

Fire  Caused  by  Failure  of  Oil-Filled 

Apparatus 
By  H.  A,  LAIDLAW 

THERE  has  been  a  number  of  cases  of  oil-switch 
failure  due  to  insufficient  rupturing  capacity  of  the 
switch.  In  some  cases  the  oil  has  been  ignited  and 

has  caused  considerable  damage.  One  outdoor  transform- 
er bank  of  750  kva.  capacity  was  completely  destroyed  by 

fire  due  to  the  oil  becoming  ignited  from  an  external 
fire  caused  by  the  burning  of  a  small  booster  trans- 

former, burning  oil  from  which  ignited  a  timber  founda- 
tion under  the  larger  transformer  bank.  As  a  matter 

of  information,  this  was  a  temporary  installation.  The 
three  transformers  in  the  main  bank  were  destroyed 
completely. 

With  regard  to  the  equipment  for  fighting  oil  fires, 
this  company  provides  in  its  various  stations  sawdust 
contained  in  suitable  containers,  also  Pyrene  and  Bab- 
cock  extinguishers.  Foamite  has  not  been  used  on  this 

system. 

Fire-Fighting  Practices  of  San  Joaquin 
Light  &  Power  Corporation 

By  J.  M.  BUSWELL 

CARBON-tetrachloride  fire  extinguishers  are  used  at all    stations    and    substations    of   the    San   Joaquin 
Light  &  Power  Corporation.     Two  types  have  been 

standardized  upon: 

(1)  One-quart,  pump-type  extinguishers  in  which 
the  hand  pump  passes  air  into  the  liquid  chamber,  pro- 

viding a  pressure  which  ejects  the  liquid  through  a 
nozzle  provided  with  a  shut-off  valve.  This  is  distin- 

guished from  any  type  from  which  the  liquid  is  ejected 
from  the   extinguisher   directly   by  the   pump. 

(2)  One-gallon  extinguishers  provided  with  an  in- 
terior chamber  in  which  an  air  pressure  of  about  100  lb. 
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is  maintained  by  a  self-contained  hand  pump.  On  this 
type  of  extinguisher  there  is  a  gag-e  which  shows  the 
pressure  in  the  air  chamber,  wliich  is  shut  oif  by  a 
valve  from  the  liquid  chamber,  and  there  is  a  gage 
glass  on  the  liquid  chamber  through  which  the  liquid 
level  may  be  observed.  The  liquid  chamber  can  be  re- 

filled without  exhausting  the  air  because  of  the  fact 
that  the  air  chamber  is  shut  off  from  the  liquid 
chamber  when  the  extinguisher  is  idle. 

While  it  is  a  fact  that  carbon  tetrachloride  thrown 
onto  a  hot  fire  liberates  a  harmful  gas  there  has  been 
no  experience  of  injury  beyond  slight  soreness  of  throat 
in  two  or  three  cases. 

It  is  true  that  the  United  States  Bureau  of  Stand- 

ards' specifications  should  be  adhered  to  in  purchasing the  carbon  tetrachloride  for  these  extinguishers.  Month- 
ly inspection  is  necessary  on  the  one-quart,  hand-pump 

type  that  they  may  be  kept  filled. 
Foamite  extinguishers  are  used  quite  extensively  on 

the  system.  They  are  standard  equipment  for  all  gaso- 
line, fuel-oil  and  paint  storage  and  handling  risks,  and 

transformer-oil    storage   or   warehouse   risks. 
These  extinguishers  have  been  used  upon  several  oc- 

casions and  no  failures  or  difficulties  have  occurred. 
Inspection  has  at  times  shown  the  partly  clogged 

condition  of  the  hose  and  nozzle  of  a  Foamite  extin- 
guisher. Realizing  that  with  this  type  of  extinguisher 

the  hose  may  be  left  filled  with  a  foam  which  may  dry 
and  obstruct  passage  the  next  time  the  extinguisher  is 
used,  a  special  point  is  made  to  keep  ever  before  em- 

ployees the  necessity  of  thoroughly  rinsing  this  type 
of  extinguisher,  including  the  hose,  before  recharging. 
The  nozzle  as  well  as  the  extinguisher  in  general  is 
inspected  each  month.  If  a  nozzle  shows  any  signs  of 
obstruction  a  wire  is  run  completely  through  the  hose 
and  if  any  substance  shows  then  the  extinguisher  is 
removed  and  attended  to,  because  it  is  likely  that  since 
it  was  installed  or  last  inspected  it  has  been  tipped  or 
shaken. 

It  also  has  been  noticed  that  there  is  on  the  market 
at  least  one  brand  of  recharging  material  not  put  up 
by  the  manufacturers  of  the  extinguisher,  but  by  some 
independent  concern,  the  material  itself  being  inferior 
and  causing  a  caking  at  the  bottom  of  the  extinguisher. 
A  small  supply  of  this  unauthorized  material  was 

obtained  inadvertently  and  before  discovered  by  inspec- 
tion there  were  complaints  to  the  effect  that  deteriora- 
tion of  the  material  itself  took  place  and  exploded  the 

cans  in  the  warehouse.  Further,  there  were  complaints 
to  the  effect  that  when  mixed  in  the  extinguisher  and 
allowed  to  stand  a  while  cakes  formed  on  the  bottom 
which  are  liable  to  break  up  into  scale  and  clog  the 
extinguisher. 

For  these  reasons  all  extinguisher  materials  are  pur- 
chased strictly  on  specifications.  It  is  necessary  to  in- 

spect the  supplies  received  to  make  sure  that  they  con- 
form to  these  specifications. 

Fire-Fighting  Equipment  and  Experience 
of  the  Edison  Company 

By  J.  C.  GAYLORD,  H.  L.  SAMPSON 
and  L.  L,  DYER 

THE  Southern  California  Edison  Company  has  a 
committee  of  four  the  duty  of  which  is  to  inspect 
stations  and  make  recommendations  as  to  what 

precautions  should  be  taken  to  prevent  fire  and  also  to 
recommend  what  fire-fighting  equipment  should  be  in- 

stalled in  stations. 
This  committee  has  made  a  great  many  specific 

recommendations  in  regard  to  stations  which  existed 
when  the  committee  began  its  work  and  has  made  gen- 

eral recommendations  which,  for  new  work,  are  being 
followed  now. 

(1)  For  750  to  3,000-kva.,  11/4-2.2-kv.  distribution 
station,  without  operators: 

1   Standard    box. 
1  Phister  extinguisher — 1   gal. 
1  Phomene     extinguisher — 2^^     gal. 
1  Pyrene  extinguisher — 1  qt. 

(This  type  station  consists  of  an  outdoor  steel  rack  for  a  single 
11-kv.  line  with  arresters,  a  bank  of  three  250-kva.  to  three  1,000- 
kva.  outdoor,  natural  cooled  transformers  and  simple  connections, 
and  a  16  X  24-ft.  sheet  steel  building  with  equipment  inside  for  a 
maximum  of  six  2.2-kv.  or  4-kv.  lines  arranged  for  connection 
to  one   or  two   three-phase   induction   regulators.) 

(2)  For  1,500  to  6,000-kva.,  11-15/4-2.2-kv.  distri- 
bution station,  with  operators: 

1  Phister    extinguisher — 1.    gal. 
1  Phomene    extinguisher— 2 ̂ /^    gal. 
1  Pyrene    extinguisher — 1    qt. 

(This  type  of  station  is  similar  to  the  one  of  smaller  capacity 
noted  above  except  that  there  are  three  or  four  outdoor  11-  or  15- 
kv.  switches  and  each  distribution  line  has  its  own  regulator,  so 
there  may  be  from  three  to  ten  regulators.) 

(3)  For  3,000  to  15,000-kva.,  60/15-kv.  or  11/4-2.2- 
kv.  transmission  and  distribution  stations,  with 

operators: 
1  Oceco  engine,   10   gal.   capacity. 
1  Phister    extinguisher — 1    gal. 
1  Phomene    extinguisher — 1^/^    gal. 
2  Pyrene    extinguishers — 1    qt. 

(This   type   of   station   consists   of    60-kv.   outdoor  steel   rack  with 
three  or  more   circuits,   a   15-kv.  or  11-kv.,   outdoor  steel  rack  with 
three   or   more  circuits,    and   some   4-kv.   or   2.2-kv.  equipment  with 
three   or    more    circuits.) 

Synchronous  Condensers  and  Generators 

Condensers  of  5,000-lcva.  capacity  or  below  are  not 
equipped  with  special  arrangements  for  fighting  fire 
unless  they  are  of  the  type  having  closed  end-bells  and 
exhaust  ducts  for  the  hot  air.  In  such  cases  means  are 
provided  for  closing  the  exhaust  ducts  and  connecting 
a  portable  Oceco  engine  to  smother  the  fire  inside  the 
closed  system. 

Condensers  of  10,000-kva.  capacity  and  larger  are 
provided  with  exhaust-air  ducts  having  dampers  for 
closing  the  ducts.  A  10-gal.  Oceco  engine  is  perma- 

nently connected  through  the  condenser  housing  to  a 
pipe  ring  with  non-automatic  spray  nozzles  at  each  end 
of  the  stator  winding.  A  valve  is  conveniently  located 
outside  the  condenser  housing  so  that  in  case  of  fire  the 
carbon  tetrachloride  can  be  turned  on  by  the  operator. 
Many  of  the  larger  generators  in  the  steam  and 

waterpower  plants  are  equipped  in  a  similar  manner  to 
that  just  described  for  the  larger  condensers.  Some  of 
the  steam-driven  generators  are  equipped  with  live- 
steam  smother  systems.  In  the  new  steam  plant  at 
Long  Beach  the  cooling  system  for  the  generators  is 
closed  completely  and  the  same  air  is  used  over  and 
over  again.  These  generators  are  equipped  so  that 
carbon  tetrachloride  can  be  injected  into  this  air  in 
quantities  sufficient  to  insure  an  atmosphere  which  will 
not  support  combustion. 

The  high-tension  switches  in  this  plant  are  enclosed 
each  in  a  separate  compartment  with  fire  doors  between 
compartments.  These  compartments  are  piped  to  a 
central  point  where  a  supply  of  carbon  tetrachloride  is 
kept  under  pressure  and  so  connected  with  a  system  of 
pipes  and  valves  that  the  operator  can  turn  the  liquid 
into  any  compartment  where  a  fire  exists.  Each  com- 

partment is  equipped  with  non-automatic  spray  nozzles 
to  finely  vaporize  the  liquid  and  direct  it  at  the  switch 
in  that  compartment. 

Cottages,  store  rooms  and  other  similar  buildings  are 
provided  with  the  standard  soda-and-acid  extinguishers. 

Fire-Fighting   Experience 
There  are  the  following  experiences  to  report  in  re- 

gard to  fighting  fires  in  stations: 
(1)  On  March  18,  1923,  Newmark  station  was 

wrecked  by  an  explosion  and  resulting  fire.  It  consisted 
of  one  large  room  with  ten  60-kv.  Kelman  indoor 
breakers,  three  15-kv.  Kelman  indoor  breakers  and  six 
1,500-kva.    transformers. 

The  explosion  apparently  was  caused  by  a  breaker 
failure  and  was  of  such  violence  that  it  tore  the  heavy 
doors  from  the  building  and  hurled  them  nearly  a 
hundred  feet.  The  fire  which  followed  was  so  intense 
that  no  attempt  was  made  for  some  time  to  extinguish 

it.  It  was  finally  extinguished  by  about  one  hour's work  with  a   %-m.  garden  hose. 
(2)  On  Sept.  5,  and  again  on  Sept.  18,  1923,  15-kv. 

breaker  failures  in  Vernon  substation  filled  the  bus 
room  with  burning  oil  and  developed  such  severe  fires  . 
that  the  whole  bus  fell  from  the  ceiling.  The  first  fire 
was  extinguished  in  15  minutes  and  the  second  in  10 
minutes  with  10  gal.  of  carbon  tetrachloride  and  20  gal. 
of  soda-and-acid  chemical. 

(3)  On  Feb.  2,  1924,  a  30-kv.  breaker  exploded  at 
Los  Angeles  substation  No.  3,  an  outdoor  station.  An 
oil  fire  of  great  violence  developed.  The  use  of  tetra- 

chloride had  practically  no  effect,  but  the  fire  depart- 
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ment  extinguished  it  within  five  minutes  after  its  ar- 
rival with  water. 

(4)  March  3,  1924,  a  fire  from  the  failure  of  a  K-12 
breaker  in  Dalton  substation  was  very  quicMy  extin- 

guished with  a  2% -gal.  Phomene  extinguisher,  but  the 
station  was  off  the  line  for  8  hours  to  clean  up  and 
dry  out  the  equipment. 

"(5)  On  July  15,  1924,  a  violent  explosion  and  fire occurred  in  a  15-kv.  switch  gallery  of  the  Eedondo 
steam  plant.  Because  of  its  location,  water  could  not 
be  used.  All  available  chemicals  had  no  effect  because 
it  was  impossible  to  get  near  enough  to  reach  the  seat 
of  the  fire.  It  was  finally  extinguished  by  a  Foamite 
pumping  engine  furnished  by  the  Los  Angeles  fire  de- 

partment. Here  also  was  a  very  extensive  clean-up  job 
after  the  fire  was  extinguished. 

Conclusions 

The  following  points  are  the  conclusions  arrived  at 
in  regard  to  the  different  methods  of  extinguishing  sta- 

tion fires: 
(1)  Water  is  the  most  effective  extinguisher  when 

applied  in  sufficient  quantities,  but  will  do  considerable 
damage  itself  and  make  drying  out  necessary  if  used 
on  equipment.  (2)  Foam  is  very  effective,  but  also 
leaves  equipment  in  bad  shape.  (3)  Tetrachloride  is 
effective  in  confined  places  but  is  of  little  use  in  the 
open  unless  used  by  an  experienced  person.  In  any 
case,  tetrachloride  gas  is  dangerous  to  life,  and  all  sta- 

tion men  should  be  well  instructed  in  its  use.  (4) 
Sand  or  a  mixture  of  Redwood  saw-dust  and  soda  can 
be  used  very  effectively  on  small  oil  fires  on  the  floor 
or  ground,  but  are  of  little  use  otherwise. 

The  experiences  previously  outlined  have  led  to  the 
adoption  of  the  following  practices: 

(1)  Install  all  possible  equipment  out  of  doors  where 
explosions  have  a  minimum  effect  and  fire  can  be 
reached  from  all  sides. 

(2)  Eliminate  all  infiammable  platforms,  walks  and 
other  structures   which  can  catch  burning   oil. 

(3)  Furnish  enough  water,  and  foam  equipment  to 
extinguish  oil  fires  on  the  ground  and  tetrachloride 
ecjuipment  to  smother  fires  in  the  switches  themselves 
or  in  closed  compartments. 

(4)  Foam  equipment  is  used  in  2%-,  10-,  20-  and 
40-gal.  sizes.  Tetrachloride  equipment  is  used  in  %-,  1-, 
10-  and  20-gal.  sizes. 

(5)  Cottages,  store  rooms  and  similar  structures 
also  are  provided  with  the  standard  soda-and-acid  ex- 
tinguishers. 

This  report  covers  in  brief  the  general  practice  of  the 
Southern  California  Edison  Company  in  regard  to  fire- 
fighting  equipment,  but  does  not  de.scribe  any  station 
in  detail.  The  location  of  a  station  and  whether  or  not 
city  fire  apparatus  is  available  has  a  great  deal  to  do 
with  the  equipment  installed,  especially  in  stations 
large  enough  that  fire-fighting  is  given  special  con- sideration. 

Fire-Fighting  Apparatus  at  Long  Beach 
Steam  Plant  No.  2 

THERE  are  three  forms  of  fire-fighting  systems  in- 
stalled in  the  Long  Beach  No.  2  steam  plant,  none 

of  wliich  are  automatic  in  their  application.  In 
the  first  place  a  fire-fighting  water  system  has  been 
installed  all  over  the  plant  with  the  exception  of  the 
switch-house,  this  being  omitted  to  prevent  the  use  of  a 
conducting  liquid  on  parts  which  may  be  alive. 

This  system  uses  ocean  water,  it  being  the  most 
reliable  and  easily  available  supply,  taking  it  from 
the  condenser  intake  tunnels  by  means  of  a  pump  at 
one  end  of  the  turbine  room  basement.  Eight-inch  fire 
lines  lead  from  this  point  around  the  outside  of  the 
main  building  and  connect  to  four  risers  at  symmetrical 
points,  at  the  ends  of  the  building,  leading  to  hose stations  at  convenient  points  on  the  different  floors  of 
the  turbine  and  boiler  rooms. 
A  special  steam  smother  system  has  been  installed 

to  extmguish  fires  in  the  fuel  oil  pump  room  in  the 
northwest  corner  of  the  station  and  in  the  fuel  oil  tanks 
adjacent,  underground  outside  of  the  house.  Two 
separate  steam  lines  supply  this  room,  steam  being used  also  to  heat  the  oil  and  to  run  the  turbine-driven 
pumps.      A  2% -in.  line  having  small  holes  drilled  along 

its  length  is  placed  all  around  the  wall  of  the  room  so 
it  can  be  filled  quickly  with  steam.  Pipes  also  lead  to 
the  hot-oil  supply  tanks  and  to  each  compartment  of 
the  main  tanks.  The  valves  for  all  of  these  are  located 
in  the  hallway  just  outside  the  pump  room. 

For   combating    electrical    fires    both   the   generators 
and  the  switch  house  have  been  provided  with  carbon- 
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Fig.  1 — Plan  view  and  sectional  elevation  showing  schematically 
the  built-in   fire   fighting  system  on  turbo-generator   sets. 

tetrachloride  extinguishers,  there  being  no  other  form 
in  the  switch  house.  The  generators  also  have  water 
extinguishers  to  use  in  case  the  others  fail. 

On  the  turbine  floor  near  each  machine  are  mounted 
three  boxes,  a  valve  box  for  the  main  generator,  one  for 
the  auxiliary  generator  and  a  smoke  detector  for  both. 
The  latter  simply  is  a  steel  box  vnth  tubes  leading  from 
the  air  discharge  of  each  generator.  Some  of  the  air 
is  blown  into  the  box  and  by  means  of  a  light  any 
smoke  may  be  seen.  This  is  necessitated  by  the  fact 
that  the  generator  is  entirely  enclosed,  circulating  its 
cooling  air  through  a  chamber  containing  water-cooled 
radiators.  The  air  cooling  chamber  is  directly  below 
the  generator  taking  a  position  similar  to  the  condenser 
under  the  turbine.  In  this  chamber  the  carbon-tetra- 
cMoride  nozzles  are  directed  into  the  stream  of  air 
entering  the  generators.  As  only  a  small  amount  of 
air  is  in  the  circulating  system  it  should  require  only 
a  small  amount  of  extinguisher  to  smother  a  fire.  Should 
the  extinguisher  fail  to  work,  water  may  be  turned 
on.  To  reduce  the  damage  to  generator  this  is  fresh, 
not  salt  water. 

In  the  switch  house,  carbon-tetrachloride  is  piped 
from  tanks  to  each  switch  cell  with  valves  in  the  hall- 

way so  the  liquid  may  be  turned  into  any  cell  through 
a  single  nozzle  near  the  top  of  the  circuit-breaker  tanks. 
The  cells  are  separate,  concrete  rooms  with  metal  doors 
and  oil  curbs,  so  any  fire  can  quickly  be  smothered.  The 
main  transformers  and  the  lightning  arresters  are 
mounted  outdoors  and  the  only  other  indoor  apparatus 
that  may  cause  a  fire  are  the  instrument  transformers. 
These  are  in  cells,  but  are  not  provided  with  extin- 

guishing pipes  as  the  hazard  is  considered  insufficient 
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Fig.  2. — Diagram  showing  schematically  the  arrangement  of  the  built-in  fire  fighting  equipment  installed  in  the  new  switch  house. 

to   warrant  the  expense.     Portable   extinguishers   are  so  any  gases  generated  in  a  switch  will  be  carried  out 
provided  for  use  here  or  in  the  store  rooms  or  switch-  of  the  building. 
board  room.     A  ventilating  system  is  installed  in  the  Figures  1  and  2  show  diagrammatically  the  arrange- 
switch  house  with  ducts  to  each  room  and  switch  cell  ments  explained  in  the  foregoing. 

Latest  Development  in  Pacific  Coast  Steam 
Plant  Practice 

Report  of  Prime  Movers  Bureau,  Technical  Section* 

THE  activities  of  the  Prime  Movers  Bureau  for  the 
year  1924-25  have  consisted  of  making  studies  of 
mechanical  oil  burning  furnaces  and  refractories, 

steam  power  plant  layouts  and  heat  balance.  Consid- 
erable time  has  been  devoted  to  round  table  discussion 

of  various  operating  troubles  on  such  subjects  as  con- 
densers and  boilers. 

Mechanical  Oil  Burning  Furnaces 
Practically  all  the  recent  developments  in  mechanical 

oil  burning  furnaces  on  the  Pacific  Coast  have  been  de- 

*  C.  E.  Steinbeck.  Pacific  Gas  and  Electric  Company,  chairman : 
C.  F.  Braun,  C.  F.  Braun  Company ;  J.  M.  Brennan,  Pacific  Gas  and 
Electric  Company ;  E.  L.  Champion,  Pasadena  Light  and  Power 
Department ;  C.  H.  Delany.  Pacific  Gas  and  Electric  Company ;  V. 
Estcourt,  Pacific  Gas  and  Electric  Company ;  G.  W.  Hamilton,  West- 
inghouse  Electric  &  Manufacturing  Company  :  V.  E.  Johnson,  The 
Southern  Sierras  Power  Company :  L.  J.  Kraps.  Southern  Cali- 

fornia Edison  Company ;  K.  F.  Leefield.  Los  Angeles  Gas  &  Elec- 
tric Corporation  ;  H.  S.  Markey,  Great  Western  Power  Company  ;  A. 

Y.  Meudell.  San  Joaquin  Light  &  Power  Corporation ;  E.  F.  Monges. 
General  Electric  Company  ;  M.  E.  Mulkey,  Pacific  Gas  and  Electric 
Company ;  A.  D.  Murphy.  San  Diego  Consolidated  Gas  &  Electric 
Company  ;  G.  Z.  Ogden.  San  Joaquin  Light  &  Power  Corporation  : 
R.  C.  Powell,  Pacific  Gas  and  Electric  Company;  E.  A.  Quinn. 
San  Joaquin  Light  &  Power  Corporation ;  Weller  Reed,  Los  An- 

geles Gas  &  Electric  Corporation ;  C.  P.  Rhine,  San  Joaquin  Light 
&  Power  Corporation ;  P.  M.  Robinson.  Hunt-Mirk  Company  ;  J.  G. 
Rollo,  Los  Angeles  Gas  &  Electric  Corporation ;  Emory  Sherwin, 
San  Diego  Consolidated  Gas  &  Electric  Corporation  ;  C.  R.  Stewart. 
Southern  California  Edison  Company;  W.  E.  Thomson,  Southern 

California  Edison  Company ;  W.  E.  Thompson,  Southern  Cali- 
fornia Edison  Company;  E.  E.  Valk,  General  Electric  Company;  R. 

A.  Wallingford,  San  Joaquin  Light  &  Power  Corporation ;  W.  J. 
Wheeler,  San  Diego  Consolidated  Gas  &  Electric  Corporation ;  C. 

W.  Wiggins,  San  Diego  Consolidated  Gas  &  Electric  Corporation ; 
F,    V.    Wright,    The    Southern    Sierras    Power    Company, 

scribed  in  the  last  report  of  the  subcommittee  on  the 

"Burning  of  Liquid  and  Gaseous  Fuels"  of  the  National 
Electric  Light  Association,  Serial  Report  No.  24-86. 
This  subject  was  assigned  to  this  bureau  by  the  na- 

tional committee  and  what  additional  data  was  ac- 
cumulated has  been  sent  to  them  for  their  disposal. 

The  Southern  California  Edison  Company  in  carry- 
ing on  its  investigation  to  determine  the  qualities  of 

the  refractories  to  be  used  in  its  new  Long  Beach  steam 
plant  station  conducted  extensive  tests,  a  modified  re- 

port  of   which   is   included   in   this   report. 

Steam  Power  Plant  Layout 
A  detailed  report  on  the  mechanical  equipment  of 

the  new  Long  Beach  steam  plant  No.  2  of  the  Southern 
California  Edison  Company  is  given  herewith.  This 
report  gives  a  very  good  example  of  the  latest  equip- 

ment for  a  high-pressure  oil-burning  steam  electric 
generating  plant.  The  data  given  for  the  Los  Angeles 
Gas  &  Electric  Corporation  Alameda  Street  plant  shows 
the  equipment  installed  for  one  of  the  latest  of  tht 
lower  pressure  oil  burning  steam  electric  generating 
plants  on  the  Pacific  Coast. 

There  are  included  in  the  last  part  of  tliis  report  a 
heat  balance  calculation  and  diagram  for  the  Long 
Beach  sieam  plant  No.  2  and  also  curves  showing  some 
actual  test  results. 

Fire  Brick  Tests  Long  Beach   Steam  Plant   No.   2 

After  an  extensive  series  of  tests  of  various  makes 
of  fire  brick  at  the   Massachusetts   Institute   of  Tech- 
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nology  under  their  direction,  the  engineers  of  Stone_  & 
Webster,  Inc.,  recommended  initially  that  fire  brick 
hereafter  designated  as  No.  1  and  No.  2  be  purchased 
for  use  in  all  furnaces  of  the  Long  Beach  steam  plant 
No.  2;  brand  No.  2  to  be  used  in  the  higher  tempera- 

ture parts  of  the  furnace  with  the  exception  of  the  floors 
for   which   brand    No.    3    was    recommended.      A    later 

2  the  order  of  the  test  bricks  is  as  follows:  4,  1,  2  and  3. 
During  the  first  cycle  and  within  60  sec.  after  the 

fire  was  started  brick  No.  4  began  spalling  and  before 
the  end  of  that  cycle  the  side  of  the  brick  next  to  the 
fire  showed  a  large  number  of  surface  cracks. 

After  eight  cycles  of  20  min.  heating  and  10  min. 
cooling  each,  the  time  of  heating  was  changed  to   30 

Fig.   1 — General   arrangement  of  furnace  for  spall  test. 

recommendation  included  brand  No.  1  for  two  furnaces 
complete. 

Due  to  the  fact  that  the  Southern  California  Edison 
Company  was  not  acquainted  with  two  of  the  brands 
and  that  one  of  them  had  not  been  tried  out  in  me- 

chanical fuel  oil  burning  furnaces,  company  engineers 
felt  that  it  would  be  advisable  to  get  a  comparison  in 
as  short  a  time  as  possible  between  these  two  brands 
and  brand  No.  1.  To  get  this  comparison  in  a  short 
time,  it  was  decided  to  place  brick  of  each  of  the  three 
brands  and  later  a  brand  No.  4  in  test  furnaces.  Va- 

rious photographs  and  data  which  follow  show  the 
results  of  these  tests. 

Spall  Test 
Fig.  1  shows  the  general  arrangement  of  the  furnace 

used  for  the  spall  test.  Fig.  2  shows  the  brick  as  set 
up  in  the  furnace  before  firing.  Gas  and  air  were 
forced  into  the  furnace  by  the  blower  and  burned  di- 

rectly in  front  of  the  row  of  test  brick. 
At  the  start  with  the  furnace  closed  as  shown  in  Fig. 

1  the  furnace  was  fired  for  20  min.,  then  the  gas  cut 
off  and  the  blower  allowed  to  run  for  10  min.  with  one 
of  the  top  brick  of  the  furnace  standing  vertically  to 
allow  obesrvation  of  the  cooling  action  on  the  test 
brick.  During  the  20-min.  heating  period,  the  brick 
came  up  to  a  bright  cherry  red  temperature  estimated 
at  between  2,500  and  2,700  deg.  F.,  and  during  the  cool- 

ing period  they  cooled  to  con-siderably  below  black  tem- 
perature.    Reading  from  left  to  right  as  shown  in  Fig. 

Ck>ndition  of   bricks   after  76th   cycle.     (Bricks   are   reversed 
in  order  from  positions  in  Fig.  2.) 

min.  with  cooling  for  15  min.  and  this  cycle  continued 
through  to  the  76th  cycle,  after  which  the  furnace  was 
opened  and  the  photograph  reproduced  in  Fig.  3  was 
taken.  At  that  time  brick  No.  4  was  considered  to  be  of 
inferior  quality  but  no  difference  could  be  found  in  the 
other  three.  It  was  then  decided  to  try  a  more  severe 
heating  cycle. 

The  77th  cvcle  included  heating  for  3  hr.  until  cone 

No.  26  was  "flat  (3,002  deg.  F.)  followed  by  cooling over  night.  Fig.  4  shows  the  results.  The  samples 
were  removed  and  photographed  as  shown  in  Figs.  5 
and  6.  Reading  from  left  to  right  are  samples  3,  2 
and  1. 

Break   Test 
Each  test  brick  was  then  given  what  was  called  a 

"break  test"  consisting  of  supporting  the  brick  with  the 
brand  side  up  (9x4%  in.  face)  on  a  7  in.  span,  thus 
breaking  it  by  dropping  a  4% -lb.  weight  on  it  near  the 

-Bricks  as  set  up  in  the  furnace  before  firing. Fig.  4 — Showing  results  after   77th  cycle.     (Order  same  as  Fig.   3.) 



June  1,  1925] Journal    of    Electricity 
503 

center  of  the  span.  For  the  first  blow  the  weight  was 
dropped  1  in.,  for  the  second  2  in.,  for  the  third  3  in., 
etc.,  until  the  twentieth  blow  which  was  20  in.,  the 
twenty-first  22  in.,  then  the  twenty-second  24  in.,  etc. 
The  weight  consisted  of  a  piece  of  1  in.  round  iron  bar 
with  a  striking  surface  of  approximately  %  sq.  in. 
area  slightly  rounded.  The  weight  was  supported  by 
means  of  a  cord  tied  to  the  upper  end.  It  was  centered 
over  the  brick  at  the  proper  height  by  means  of  a 
guide  then  dropped  by  releasing  the  cord  or  simply 
quickly  lowering  the  supporting  hand.     In  this  manner 

Fig.  5 — Face  view  of  bricks  3,  2  and  1  after  spall  tests. 

it  was  possible  to  keep  the  blows  within  an  area  of 
approximately  1%  sq.  in.  near  the  center  of  the  span 
of  the  brick.  The  results  of  the  break  test  are  given  in 
Table  I  and  the  broken  ends  of  the  brick  are  shown 
in  Fig.  7.     From  left  to  right  are  samples  1,  2  and  3. 

Warp  Test 
One  brick  of  each  of  the  four  brands  was  set  up  with 

a  7-in.  span  as  shown  in  Fig.  8  in  a  gas  fired  furnace. 
This  furnace  was  fired  for  approximately  48  hr.  until 
cone  No.  28  went  down  and  it  was  estimated  that  had 

Fig.   6 — Side   \de\v  of   bricks   after  tests.      (Same  order   as    Fig.    6.) 

cone  No.  30  been  placed  in  the  furnace,  it  would  have 
been  started,  showing  the  temperature  must  have  been 
about  3,100  deg.  F.  Fig.  9  shows  the  bricks  after 
cooling.  Fig.  10  shows  the  bricks  after  being  subjected 
to  the  break  test.  They  appear  in  the  following  order, 

1,  2  and  3.  The  data  of  the  "break  test"  shrinkage  and 
warp  are  given  in  the  tabulation  and  indicate  appar- 

ently less  vitrification  and  slightly  more  warp  on  the 
part  of  sample  No.  1  than  the  others,  but  the  results 
are  hardly  conclusive.  Sample  No.  4  failed  by  breaking 
and  showed  excessive  shrinkage. 

Kiln  Fire  Test 

One  brick  of  each  brand  was  set  up  with  the  4^/^  in. 
dimension  vertical  in  a  fire  box  of  an  oil  fired  kiln 
with  the   fire   ends    of   the   brick   39   in.   from    the   oil 

burner.  The  brick  and  fire  box  were  literally  sprayed 
with  oil  for  several  days  during  the  slow  heating  of  the 
kiln.  Firing  continued  for  8  days,  then  while  the  bricks 
were  still  hot  the  bag  wall  fell  in  on  the  test  brick 
causing  considerable  deformation  of  sample  No.  4,  but 

Fig.    7 — Condition    of    bricks    after    breaking    tests. 

doing  little  harm  to  the  other  three.  All  are  shown  in 
Fig.  11  in  regular  order  1,  2,  3  and  4.  After  bricks 
1,  2  and  3  were  broken  for  observation  of  vitrification 
photographs  reproduced  in  Fig.  12  were  taken  to  show 
the  texture  of  the  brick.  The  shrinkage  data  is  given 
in  Table  I.  In  this  case  sample  No.  2  showed  consid- 

erably less  shrinkage  than  the  other  two  but  all  were 
thoroughly  vitrified. 

Test    in    Boiler    Furnaces    of    the   Pasadena    Municipal 
Steam  Plant 

One   of  the  bricks   of  each  of  the  four  brands  was 
set  in  the  furnace  of  boiler  No.  10,  the  base  brick  in 

Fig.  8 — Bricks  set  up  for  warp  test. 

Fig.   9 — Condition   of   bricks   after   cooling   from    warp   test. 
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each  case  being  the  same  as  sample  No.  1.  These  were 
set  up  5%  ft.  away  from  and  a  little  below  the  level 
of  the  bottom  of  the  air  register  of  the  mechanical  oil 
burner.  After  55  days  of  almost  continuous  firing  of 
tliis  furnace  at  175  per  cent  rating,  the  furnace  was 
cooled  off  and  photographs  reproduced  in  Fig.  13  were 
taken  and  the  test  bricks  removed.  The  bricks  were 
arranged  in  the  following  order:     4,  1,  2  and  3. 

the  bricks  were  removed  from  the  furnace.  Sample 
No.  4  bricks  were  found  to  be  a  mass  of  small  pieces. 
About  half  of  the  top  of  brick  No.  1  was  still  in  place 
but  leaning  over.  About  one-third  of  sample  brick 
No.  2  and  pedestal  were  still  in  place.  All  of  sample 
No.  3  had  fallen  over. 

The  bricks  were  removed  from  the  furnace  and  meas- 
urements made  as  far  as  possible.     The  vitrification  of 

Fig. II) — Condition  of  bricks  from  Fig.   9,   after  being  subjected  to 
break    test. 

An  interesting  point  in  connection  with  this  group  of 
bricks  was  the  formation  of  slag  on  the  top  of  the 
bricks.  This  was  attributed  to  the  scale  which  drops 
from  the  boiler  tubes  on  to  the  top  surface  of  the 
bricks. 

The  results  of  the  shrinkage  and  break  tests  are 
given  in  Table  I.  Fig.  14  shows  the  broken  ends  of 
these  bricks  placed  in  order  1,  2  and  3. 

Fie.  11 — Condition  of  bricks  after  kiln  fire  test. 

samples  No.  2  and  3  bricks  as  shown  in  Fig.  19  was 
complete.  In  the  case  of  sample  No.  1  the  center  three- 
fourths  of  the  brick  was  not  vitrified.  The  arrange- 

ment as  designated  in  all  other  photographs,  from  left 
to  right,  is  1,  2  and  3.  The  shrinkage  measurements  as 
given  in  Table  I  indicate  the  shrinkage  of  sample  No.  1 
was  greater  than  that  of  the  others  but  as  in  other 
cases  it  seems  unlikely  that  it  should  be  considered 
conclusive. 

Fig.   12 — Bricks   1,   2   and   3   after  kiln    fire    test    showing    vitrification. 

Test    in    Furnace    of    San    Diego    Consolidated    Gas    & 
Electric  Company 

The  group  of  bricks  as  shown  in  Fig.  15  were  set  up 
in  the  furnace  of  boiler  No.  23  which  is  shown  in  Fig. 
16,  with  the  bricks  directly  in  front  of  but  below  the 
second  burner  from  the  righthand  side  in  the  lower  row. 
The  bricks  were  considerably  below  the  center  line  of 

Station    Details    Long   Beach   Steam   Plant   No.   2 
General 

Location — Long  Beach,  Calif.,  on  site  of  plant  No.  1, 
east  end  of  Terminal  Island. 

Plot — Approximately  18  acres,  El.  14,  nearly  level. 
Service — Base  load,  power  and  light,  supplementing 

hydroelectric  system. 

Fig.   13 — Bricks  after   55-day  test  in  fire  box   at  Pasadena  steam  plant. 

the  burner  as  shown  in  Fig.  17,  the  near  end  of  the 
bricks  being  IV2  ft.  from  the  burned  wall.  The  arrange- 

ment of  the  samples  as  shown  in  Fig.  15  is  3,  2,  1  and  4. 
In  each  case  the  two  top  bricks  of  the  pedestal  were 

of  the  brand  to  be  tested  and  in  the  case  of  sample  No. 
4  the  three  top  bricks.  The  other  bricks  of  the  pedes- 

tals were  of  sample  No.  1.  After  100  days  of  nearlv 
continuous  firing  the  furnace  was  cooled  down  and  the 
photograph   reproduced   in    Fig.    18   was   taken    before 

Capacity — 70,000  kw.  normal,  present  and  ultimate, 
in  two  35,000-kw.  units. 

Initial    Construction — Jan.    15,    1924. 
Initial  operation — First  unit,  Dec.  3,  1924;  second 

unit,  about  Feb.  15,  1925. 
Buildings — Main,  including  both  boiler  and  turbine 

rooms,   and   switch   house. 
Boiler  and  turbine  room  building — Concrete  and 

steel  construction — Boiler  room:   main  floor,  EL  36,  196 
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xl09  ft.;  basement,  EI.  14.5,  196x74  ft.;  roof.  El.  101. 
Turbine  room:  main  floor,  EI.  36,  207x67  ft.;  base- 

ment floor,  EI.  207x102  ft.;  crane  rail,  EI.  72;  roof, 
EI.  91.  Office  structure:  three  stories,  23x67  ft.,  in 
east  end  of  turbine  room,  EI.  36,  47  and  57.  Switch 
house:    Reinforced  concrete  construction;  ground  floor, 

Exciter  sets  (three) — Two  175-kw.  dual  drive  sets, 
General  Electric  Company — Generator:  175  kw.,  250 
volt,  2  vfcfire,  6  pole,  self-excited,  shunt  and  inter-pole 
field  winding,  1,470  r.p.m.  Motor:  260  hp.,  double  squir- 

rel cage,  constant  speed,  2,200  volt.  Turbine:  Curtis 
impulse,    non-condensing,    direct-connected.     One     350- 

Fjg. -Broken  ends  of  bricks  after  test  in  fire  box  at  Pasadena 
steam  plant. 

Fie.  15- EI.  14.5,  207x85  ft.;  switchboard  floor.  El.  36,  207x85 
ft.;  roof,  EI.  58.  Foundations:  Natural  soil  with  fir 
piling,  reinforced  concrete  slab. 

Main   Apparatus 

Turbo-generators — General    Electric    Company,    two 
sets.     Turbine:     Curtis;    horizontal,    40,000    kw.,    con- 

tinuous with  steam  at  350  lb.  gage,  70  deg.  F.  (26  deg. 
F.  superheat),  and  1.5  in.  mercury  absolute  back  pres- 

TABLE  I 

Brick  Sample  No. 
12  3  4 

Test  No.  1      10  blows      24  blows      10  blows         
Test  No.  2        8  blows      1 1  blows       9  blows       7  blows 

Spall  test — 8  short,  68  medium  and  2  long  cycles,  gas  fired 
Break — blows          1  3  3    
Shrinkage— length         4.1%  1.0%  2.0%           
Shrinkagf^-Volume        13.1%  2.4%  4.0%    
Warp         Kin.  1/32  in.  0    
Warp  test — Set  on  7-in.  span  with  4J.^-in.  dimension  vertical;  cone  No.  28 

down;  estimated  cone  No.  30  bent  (3,100  deg.  F) ;  fired  48  hr.  with  gas 
Break— blows        18  34  28    
Shrinkags^length         0.6%  0.9%  0.9%         11% 
Shrinkages-volume          2.4%  2.1%  1.3%         31.2% 
Warp — top  9  in       7/64  in.       5/64  in.       S/64  in   
Warp — bottom  7  in       9/64  in.       7/64  in.       5/32  in   
Kiln  fire  test  No.  1 — Set  in  kiln  fire  box  through  normal  kiln  firing  period 

4J'^-in.  dimension  vertical,  8  days,  oil  fired. 
Shrinkage— length         4.3%  1.5%  2.0%    
Shrinkage— volume        12.4%  3.3%  9.4%    
Furnace  test — Set  in  test  furnace;  9-in.  dimension  vertical;  fired  48  hr.  with 

gas;  cone  No.  30  leaning  slightly  (3,146  deg.  F.);  gas  fired. 
Break— blows        12  28  16  3 
Shrinkagt^length         4.7%  1.2%  1.6%         16.6% 
Shrinkagis-volume        11.8%  3.5%  2.3%         41.3% 

Set  in  fire  box;  9-in.  dimension  vertical;  fired  48  hr.  with  gas. 
Break— blows          7  13  8    
Shrinkagt^length          1.0%  0  2.5%  1.8% 
Shrinkagi^-volume         3.0%  0  6.1%  8.5% 
Pasadena  boiler  No.  10 — Set  on  furnace  floor  5  ̂   ft.  from  Coen  mechanical 

fuel  oil  burner;  fired  55  days. 
Break — blows         5  5  5    
Shrinkage— length         0  0  2.7%  .7 
Shrinkage— volume          2.5%  0  6.2%  4.7% 
Boiler  No.  11 — Set  on  pedestal;  7-in.  span  with  4K-in.  dimension  vertical 

39-in.  from  Coen  mechanical  fuel  oil  burner;  18  days. 
Shrinkage— length          3.8%  0  2.9%    
Shrinkage— volume        1 1 .  2^0  0  3.2%    
San  Diego  boiler  No.  23 — Set  on  pedestals;  4H-in.  dimension  vertical  7  ft. 

6  in.  from  B&W  San  Diego  mechanical  oil  burners;  fired  100  days. 
Shrinkage— length        11.8%  7.6  7.2    
Shrinkage — volume       40.1%         33.7  34.6    

sure;  20-stage,  straight  line  flow  with  four  bleeding 
points,  1,500  r.p.m.;  steam  consumption  guaranteed 
no  bleeding,  40,000  kw.  10.10  lb.  per  kw-hr.;  35,000  kw. 
10.00  lb.  per  kw-hr.  Generator,  main:  continuous  rat- 

ing unity  power  factor  40,000  kva.;  rating  .9  power 
factor  38,888  kva.;  11  kv.,  3  phase,  50  cycle;  excitation 
required,  38,888  kva.  .9  power  factor,  equals  121  kw. 
Generator,  auxiliary:  continuous  rating  4,000  kva.  at 
.7  power  factor,  3  phase,  2,300  volts,  50  cycles;  excita- 

tion required  at  rating  31.9  kw.  with  a  45-kw.  250-volt 
direct-connected  exciter.  Complete  unit:  64  ft.  6  in. 
long,  20  ft.  3  in.  wide,  14  ft.  8  in.  high;  installed  weight 
900,000  lb. 

-Bricks  arranged  for  test  in  fire  box  of  San  Diego  Consoli- 
dated Gas  &  Electric  Company  plant. 

kw.  motor-generator  set,  General  Electric  Company — 
Generator:  350  kw.,  250  volt,  2  wire,  6  pole,  self -ex- 

cited, shunt  and  inter-pole'  field  winding,  970  r.p.m. Motor:  510  hp.,  220  volt,  standard  squirrel  cage,  with 
starting  compensator. 

TABLE  II. — Analyses  of  fire  bricks  tested 

Brick  sample  No. 

1  2  3 

Chemist*                (a)  (b)  (a)  (b)  (a  )  (b) 
Percent  Percent  Percent  Percent  Percent  Percent 

SiOi   56.60  56.20  49.50  47.00  53.04  51.50 
Als03   -38.10  39.05  44.98  47.80  41.12  42.85 
FezOs        2.08  2.30  1.28  1.55  1.76  1.80 
TiOs        2.00  1.35  2.48  2.15  2.48  1.85 
CaO   73  .56  .41  .75  .50  .70 
MgO              0  .75  0  .35  0  1.25 
KaO- NazO   90             1.11             1.26    
Ignition  loss   26  ....  0  ....  .14  .... 

Total   100.67     100.21       99.76       99.60     100.30       99.95 

*One  brick  of  each  brand  was  analyzed,  each  chemist  taking  one-half 
of  each  brick. 

Transformers — Main  power:  seven,  13,000  kva.,  sin- 
gle phase,  oil  cooled  and  insulated,  11,000  volt,  delta  to 

72,000  volt  Y,  outdoor  type  with  110,000-voIt  bushings, 
General  Electric  Company. 

Fig.  16 — Boiler  in  which  tests  were  made  by  San  Diego  Consolidated 
Gas    &    Electric    Company. 

Condensers — Two  surface  type:  radial  flow,  West- 
inghouse  Electric  &  Manufacturing  Company,  each  with 
5,500  sq.  ft.  of  1-in.  outside  diameter  20  ft.  3  in.  long. 
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No.  16  B.W.G.  cup-drawn  Admiralty  tubes  of  Scoville 
Manufacturing  Company,  arranged  in  a  cylindrical  nest 
with  tubes  equally  spaced  throughout.  Shell  is  shaped 
so  that  nearly  all  of  the  outer  surface  of  the  tube  nest 
is  exposed  to  incoming  steam.  Air  off-take  is  at  cen- 

ter of  tube  nest.  Water  boxes  are  divided  and  arranged 
for  two-pass  operation.  Tubes  are  packed,  both  ends, 
with   "Dura   Metallic"   packing  and   have   "Flow   Rite" 

Fig.  17 — Location  of  bricks  in  boiler  shown  in  Fig.   16. 

nozzles  in  all  inlet  ends.     Dimensions:    Tube  sheets — 
1.5  ft.  2  in.  diameter  by  1%  in.  thick;  condenser — 30  ft. 
2  in.  long,  20  ft.  3  in.  wide,  24  ft.  1  in.  high,  weight, 
empty  (including  tubes),  550,000  lb.  Supports:  24 
pairs  springs. 

Fig.   18 — Bricks   after   100-day  test,  before  removing  from   fire  box. 

Circulating  pumps — Two  for  each  condenser,  West- 
inghouse  centrifugal;  35,000  g.p.m.,  22-ft.  head,  double 
runner,  double  suction,  290  r.p.m.,  direct-connected  to 
250-hp.,  wound  rotor,  Westinghouse  induction  motor, 
with   manual   speed   control. 

Fig.   19 — Showing  vitrification  after  100-day  test. 

Condensate  pumps — Two  Westinghouse  pumps  for 
each  condenser;  2  stage  centrifugal,  1,000  g.p.m.,  155- 
ft.  head,  direct-connected  to  100-hp.  Westinghouse  in- 

duction motor,  960  r.p.m. 
Air  removal  equipment — Two  complete  Westing- 

house units  for  each  condenser;  each  unit  consisting 
of  two  2-stage  ejectors  with  inter  and  after  condenser 
using  condensate  and  salt  water  in  inter-cooler  and 
condensate  in  after  condenser.  Capacity:  each  2-stage 
element,  108  lb.  per  hr.  dry  air  at  28%  in.  mercury 
vacuum,  with  not  over  720  lb.  per  hr.  steam.  Per- 

formance, guarantee:  With  70,000  g.p.m.  circulating 
water  at  72  deg.  F.  wall  condense  350,000  lb.  per  lir. 
steam  and  maintain  vacuuc  at  1.39  in.  mercury,  de- 

livering condensate  at  temperature  same  as  that  of 
steam  entering;  condensate  at  the  hot  well  will  not 
contain  over  .07  c.c.  per  leader  of  free  oxygen. 

Boilers,  superheaters  and  economizers — Eight  water- 
tube  boilers,  bent-tube  type,  each  equipped  with  a 
superheater  located  between  the  first  and  second  bank 
of  tubes  and  economizer  at  rear: 

Boiler  (type)    Stirling  Connelly 
Manufacturer     Babcock  &  Wil-  D.  Connelly  Boiler 

cox  Company         Company  and 
Llewellyn  Iron Works 

Number  installed    4  4 
Water  heating  surface  (sq.  ft.) ....  14,916  15,000 
Tubes   3}i-in.  o.  d.  No.    3M-in.  o.  d.  No. 

8    B.W.G.  8    B.W.G. 
Mud    drums,    diameter    and    plate 

thickness        48  in.-2.0  in.  48  in.-1.7Z  in. 
Upper  drums,   diameter  and  plate 

thickness       42  in.-1.81  in.         42  in.-1.51  in. 
Designed  for  pressure  (lb. per  sq.  in.)  400  400 

Superheater    B&W  Foster 
Tvpe    convection  convection 
Heating  surface  (sq.  ft.)    3,574  5,780 
Pressure  drop  250  percent  rating  lb.  5.1  3.0 

Economizer      B&W  steel  tube  Foster 
Heating  surface  (sq.  ft.)    11,095  11.448 
Steel  tubes — 2-in.  o.  d.  No.  6  B.W.G.  plain              with  cast  iron  fins 

Boilers  setting — Mud  drum  center  line  above  firing 
floor      13  ft.  1  M  in.  10  ft.  6  in. 

Combustion  space  (cu.  ft.)    6,400  5,600 
Furnace  floor  area  (sq.  ft.)    313,6  315.7 

Ratios  of  heating  surfaces — Superheater  to  boiler,  percent    24.0  38.5 
Economizer  to  boiler,  percent    74.4  76.3 
Boiler  to  furnace  volume  (sq.  ft.  to 

cu.  ft.)    2.33  2.68 
Furnace  volume  to  boiler  hp.   250 

percent   rating    (cu.   ft.  to  boiler 
hp.)    1.71  1.49 

Fuel    Oil  or  Gas  Oil  Gas 
Boiler  efficiency  percent    73.5  75.1  73.3 
Superheat  (deg.  F.)    280  268  268 
Temperature    rise,    economizer    from 

285  deg,  F    112  96  80 
Flue  gases  to  stack,  deg.  F    455  425  420 
Over-all  efficiency  per  cent    82.1  82.2  79.0 
Performance — boiler,  superheater  and  economizer  at  250  percent  rating, 

375  lb.    per  sq.  in.  gage  pressure. 

Combustion  system — Fuel  oil  pumps:  Four  screw- 
type,  65  g.p.m.,  250-lb.  pressure,  William  E.  Quimby, 
Inc.;  three  direct  connected  to  20-hp.,  970  r.p.m.  General 
Electric  motors;  one  direct-connected  to  Westinghouse 
steam  turbine,  1,300  r.p.m  Fuel  oil  heaters:  four  sets 
two  per  set  each  heater  175  sq.  ft.  surface  of  %-in. 
brass  tubes,  C.  F.  Braun  Company;  each  set  to  heat 
65  g.p.m.  oil  from  90  to  275  deg.  F.  Fuel  oil  strain- 

ers: Simplex,  C.  F.  Braun  Company.  Fuel  oil  tanks: 
two  service — 4,500  bbl.,  underground,  reinforced  con- 

crete, with  heating  coils;  two  storage — 30,000  bbl., 
steel,  above  ground,  86  ft.  diameter,  30  ft.  high,  with 
reinforced  concrete  dike.  Fuel  oil  temperature  regula- 

tors: four  Sarco.  Fuel  oil  transfer  pumps:  one — 500 
g.p.m.,  rotary,  positive  displacement,  100-ft.  head,  325 
r.p.m.,  Kinney  Manufacturing  Company,  geared  to  20- 
hp.,  960-r.p.m.  General  Electric  motor;  one — 300  g.p.m., 
rotary,  positive  displacement,  100-hp.  head,  280  r.p.m., 
with  20-hp.,  960-r.p.m.  General  Electric  motor.  Fuel  oil 
piping:  pump  suctions — two  8-in.  headers  with  4-in. 
pump  connections;  discharge — two  6-in.  headers  be- 

tween pumps  and  heaters  with  4-in.  connections  to 
both;  two  6-in.  header  connections  from  heaters  to  main 
headers.  Main  header:  loop,  4-in.  with  2-in.  branches 
to  boilers.  Return  line:  single  4-in.  line  with  2-in.  con- 

nection at  each  boiler;  pressure  regulator  to  control 
header  pressure  by  by-passing  from  main  header  to 
return  line.  Mason  Regulator  Company.  Relief  valves: 
Eight,  Crane  Company.  Expansion  joints:  copper,  E. 
B.  Badger  &  Sons  Company;  velocity  flow  in  4-in.  header, 
96  ft.  per  min.  maximum.  Fuel  oil  emergency  cut-off 
valves:  arranged  to  close  automatically  in  case  of  fail- 

ure of  either  forced  or  induced  draft  fan;  eight — 2-in. 
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Tagliabue  Manufacturing  Company,  diaphragm  motor 
operated,  each  with  one  Cutler-Hammer  solenoid  and 
one  Crane  Comjiany  solenoid  operated  control  valve. 
Gas  piping:  A  24-in.  main  enters  the  building  from  the 
metering  station,  connecting-  to  loop  header  of  18,  16, 
14  and  12-in.  pipes  with  one  10-in.  connection  to  each 
boiler;  velocity  of  flow  in  header  9,000  ft.  per  min.  max. 
Gas  emergency  cut-off  valves.  To  close  automatically  on 
failure  of  eitiher  forced  or  induced  draft  fan;  eight — 
10-in.  Tagliabue  Manufacturing  Company  diaphragm 
motor  operated,  each  with  one  Cutler-Hammer  solenoid 
and  one  Crane  Company  solendoid  control  valve.  Burn- 

ers: Stirling  boilers — each  fifteen  B.&W.,  San  Diego 
type  mechanical  oil  burners,  with  special  impeller  plate 
and  gas-burning  attachment;  Connelly  boilers — each, 
fifteen  Peabody  mechanical  oil  burners,  with  modified 
orifice  ring  for  burning  gas.  Fans:  Forced  draft — 
eight  No.  7%  R.B.,  Green  Fuel  Economizer  Company, 
60,000  cu.  ft.  per  min.,  2-in.  static  pressure,  direct-con- 

nected to  General  Electric  30-hp.,  500-r.p.m.,  slip-ring 
motors,  with  variable  speed  control  operated  by  push 
buttons  on  boiler  operating  board;  induced  draft — 
eight  No.  8  RR,  Green  Fuel  Economizer  Company, 
110,000  cu.  ft.  per  min.,  4-in.  static  (Connelly)  and  3-in. 
static  (Stirling)  pressure,  direct-connected  to  General 
Electric  100-hp.,  326  to  .540-r.p.m.,  brush-shifting  motor, 
with  variable  speed  control  operated  from  boiler  con- 

trol board.  Boiler  furnaces:  ventilated  walls — all  walls 
of  high-temperature  zone  are  9  in.  thick  of  high-grade 
firebrick  bonded  to  steel  casing  frame,  with  forced  ven- 

tilation through  air  ducts  between  brick  and  casing; 
furnace  floors — have  forced  ventilation  also;  Stirling 
furnaces — have  brick  bonded  to  frame  by  means  of  the 
B.&W.  method;  Connelly  furnaces — have  brick  bonded 
to  frame  by  means  of  the  Combustion  Engineering  Com- 

pany method;  firebrick — used  for  high-temperature 
zones  was  approximately  as  follows:  180,000  A.P.  Green 
Firebrick  Company,  Mizzou  brand;  75,000  Walsh  Fire 
Clay  Products  Company,  XX  brand;  86,000  Vitrefrax 
Company,  Argon  A  A  dry  pressed  brand.  Draft  loss: 
furnaces  to  stack,  250  per  cent  rating — Stirling  1.08  in. ; 
Connelly  3.5  in.  water.  Boiler  casings:  sheet  steel  panel 
construction  with  4  in.  of  heat  insulating  material  be- 

tween the  air  ducts  and  outside  sheets;  magnesia  block 
insulation  was  used  for  Stirling  casings  and  silocel  plastic 
for  Connelly  boilers.  Stacks:  four — one  for  each  two 
boilers,  superimposed  reinforced  concrete  construction, 
unlined,  built  by  Webber  Chimney  Company,  13  ft.  4  in. 
inside  diameter  at  top,  73  ft.  8  in.  high,  set  on  concrete 
matt  on  building  structural  steel  with  top  of  stacks  126 
ft.  above  furnace  floor. 

Steam  piping  system — High-pressure  steam:  (375  lb., 
700  deg.  F.),  main  and  auxiliary  headers,  main  branches 
and  boiler  blow-off;  extra  strong  lap-welded  steel  pipe, 
cast  steel  fittings,  with  Sargol  joints.  Main  steam 
header  and  turbine  branches:  18  in.  outside  diameter 
by  %  in.  thick,  and  boiler  branches,  10  in.  diameter  hy 
1/3  in.  thick,  Pittsburgh  Valve  Foundry  &  Construction 

Company;  main  headers  147  ft.  long,  anchored  at  tur- 
bine, branch  connections  with  27-ft.  high  expansion  bend 

at  center;  pipe  bends  on  7-ft.  6-in.  radius.  Auxiliary 
steam  piping:  M.  K.  Mitchell  &  Company.  Boiler  blow- 
off  piping:  Grinnell  Company.  Valves:  cast  steel,  Monel 

trim,  main  header  and  branches — three  18-in.,  eight  10- 
in.,  gate  valves,  Pittsburgh  Valve,  Foundry  &  Construc- 

tion Company;  boiler  non-return — four  10-in.,  eight  8-in., 
Schutte  &  Koerting  Company;  auxiliary  steam  lines — 

gate.  Crane  Company,  globe,  Edward  Valve  &  Manu- 
facturing Company;  reducing  and  regulating  valves — 

steam,  Fisher  Governor  Company  and  Mason  Regulator 
Company;  relief  valves — 175-lb.  auxiliary  steam  lines. 
Consolidated  Safety  Valve  Company.  Miscellaneous: 

Motor  operating  equipment — for  eleven  main  steam 
valves,  Payne  Dean,  Ltd.;  drip  system— Holly,  Russell 
B.  Hobsoii;  high-pressure  traps — two  C.  E.  Squires 
Company;  pipe  covering— all  700  deg.  F.  steam  pipes 
have  inner  covering  of  diatomaceous  earth,  magnesia 
and  asbestos  fiber,  with  outer  covering  of  85  per  cent 

magnesia;  other  steam  and  hot  water  piping  covered 

with  85  per  cent  magnesia;  all  covering  is  of  Johns- 
Manville  manufacture  applied  by  the  Asbestos  Manu- 

facturing Company  of  California.  Velocity  of  flow: 
liigh-pressure  steam— boiler  outlets,  8,700  ft.  per  min., 
maximum;  main  header,  11,700  ft.  per  mm.,  maximum, 
8,800  ft.  per  min.  normal. 

Boiler  feed  water  system — Feed  pumps:  Four  5-stage, 
1,000  g.p.m.,  Jeansville  double  suction,  centrifugal,  made 
by  Worthington   Pump    &   Machinery    Corporation   for 

440-lb.  discharge  head  with  150-lb.  pressure  on  suction, 
three  direct-connected  to  General  Electric  250-hp.,  1,460- 
r.p.m.  slip-ring  motors,  one  direct-connected  to  West- 
inghouse  steam  turbine,  1,570  r.p.m.  with  variable  speed 
governor.  Booster  pumps:  Four  2-stage,  single  suc- 

tion, 1,000  g.p.m.,  centrifugal,  Byron  Jackson  Pump 
Manufacturing  Company,  direct-connected  to  100-lip., 
1,450-r.p.m.,  constant-speed.  General  Electric  motors. 
Feed  pump  regulators:  Each  motor-driven  pump  has  a 
3-step  manual  variable  speed  control  with  automatic 
speed  control  of  four  steps  for  each  step  of  manual,  au- 

tomatic control  by  means  of  Ruggles  Clingman  regu- 
lator; the  turbine-driven  pump  is  equipped  with  Fisher 

Governor  Company  pressure  regulator.  Boiler  feed  reg- 
ulators: Sixteen  sets  controllers,  Williams  Gage  Com- 

pany, two  on  each  boiler,  3-in.  Feed  water  heaters: 
Two  sets,  five  heaters  in  each  set  made  by  Griscom 
Russell  Company,  each  set — one  18th-stage  heater,  4- 
pass,  with  1,950  sq.  ft.  Muntz  tubes;  one  18th-stage  heat 
exchanger,  "Multiwhirl,"  with  67.5  sq.  ft.  Muntz  tubes; 
one  llth-stage  heater,  4-pass,  with  2,090  sq.  ft.  of  Ad- 

miralty tubes;  one  llth-stage  heat  exchanger,  single- 
pass,  with  350  sq.  ft.  Muntz  tubes;  one  Gland  steam 
condenser,  6-pass,  with  735  sq.  ft.  Muntz  tubes.  Evap- 

orators: Two  sets,  Bethlehem  Shipbuilding  Corporation, 
double  effect,  submerged-tube  type,  each  set — two  Beth- 

lehem-Weir vertical,  low-pressure,  single-effect  evapor- 
ators, each  with  450  sq.  ft.  surface  of  coiled  cop- 

per tubes;  one  evaporator  condenser,  2-pass,  with 
650  sq.  ft.  straight  copper  tubes;  one  evapor- 

ator preheater,  single-pass,  with  50  sq.  ft.  of 
straight  copper  tubes;  one  blow-off  pump,  Hytor, 
Nash  Engineering  Company,  direct-connected  to 
%-hp.  motor;  performance — each  set  to  produce 
17,500  lb.  per  hr.  of  distilled  water  with  not  over  1  grain 
per  gal.  total  solids  from  raw  water  containing  about 
25  grains  per  gal.  total  solids,  steam  supply  to  be 
from  15th  stage  of  turbine,  12,970  lb.  per  hr.  at  19.5-lb. 
absolute  pressure.  Deaerators:  Two  Cochrane  Corpora- 

tion, rebelling  type,  each — one  vertical  open  heater,  9 
ft.  3  in.  diameter  by  10  ft.  high  inside,  with  heating  and 
deaerating  trays;  one  vent  condenser,  3-pass,  with  430 
sq.  ft.  straight  tubes;  one  vacuum  pump,  Hyto:^',  Nash 
Engineering  Company,  direct-connected  to  motor;  per- 

formance— each  deterator  to  reduce  the  oxygen  content 
of  400,000  lb.  feed  water  per  hr.  to  .03  c.c.  per  leader 
when  supplied  with  14,430  lb.  steam  per  hr.  from  the 
15th-stage  bleeding  point.  Tanks  for  feed  water:  One 
68,000-gal.  distilled  water  tank,  reinforced  concrete, 
under  boiler-room  basement;  two  6,000-gal.  steel  surge 
tanks  on  boiler-room  roof.  Tanks  for  raw  water:  Two 
6,000-gal.  reinforced  concrete  in  bases  of  stacks;  two 
2,000  gal.,  steel  bearing  cooling  reserve  supply;  one  36- 
ft.  diameter  by  110  ft.  high,  steel  standpipe  750,000-gal. 
capacity  (storage  for  both  No.  1  and  No.  2  plants); 
well  water  pumps — to  raise  well  water  from  standpipe 
to  6,000  and  2,000-gal.  tanks  in  top  of  boiler  room,  Hoat- 
controlled:  two  2-stage  centrifugal,  500  g.p.m.,  160-ft. 
discharge  head.  Pacific  Pump  Works,  direct-connected 
to  30-hp.,  1,450-r.p.m  General  Electric  motors.  Piping: 
Fee?  water,  10-in.  line  from  pumps  to  two  mains  and 
one  auxiliary  8-in.  header,  4-in.  branches  to  economizers 
and  two  3-in.  lines  between  economizers  and  boilers, 
extra  strong  lap-welded  Grinnell  Company.  Valves: 
Low-pressure  steam — steam  to  evaporators:  twelve 
hydraulic  cylinder  operated  14-in.  Pittsburgh  Valve, 
Foundry  &  Construction  Company;  steam  to  18th-stage 
heaters:  two  20-in.  Pittsburgh  Valve,  Foundry  &  Con- 

struction with  Payne  Dean  motor  operation;  steam  to 
llth-stage  heaters;  balance  to  check  valve,  two  8-in. 
Atwood  &  Morrill;  High-pressure  steam — gate,  globe 
and  check.  Crane  Company,  cast  steel  hard  metal  trim. 
Expansion  joints:  Copper,  E.  B.  Badger  &  Sons  Com- 

pany. Velocity  of  flow:  623  ft.  per  min.,  maximum. 
Miscellaneous  pumps:  Two  emergency  distilled  water 
pumps,  single  stage,  double  suction,  centrifugal,  9,000 
g.p.m.,  100-ft.  discharge  head,  Byron  Jackson  Pump 
Manufacturing  Company,  direct-connected  to  40-hp., 
1,440  r.p.m.,  constant  speed,  General  Electric  motors, 
service,  raise  water  from  distilled  water  storage  tanks 
under  boiler  room  to  surge  tanks  on  roof,  float  con- 

trol; four  evaporator  drip  pumps,  2-stage,  centrifugal, 
75  g.p.m.,  147-ft.  discharge  head,  Byron  Jackson  Pump 
Manufacturing  Company,  direct-connected  to  10-hp., 
1,440-r.p.m  General  Electric  motors;  four  ISth-stage 
heater  drip  pumps,  2-stage,  centrifugal,  75  g.p.m.,  147- 
ft.  discharge  head,  Byron  Jackson  Pump  Manufacturing 
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Company,  direct-connected  to  10-hp.,  1,440-r.p.m.   Gen- eral Electric  motors. 

Cooling  System — Cooling  water  is  taken  from  a  ship 
channel,  conducted  to  and  from  the  plant  through  rein- 

forced concrete  tunnels.  Head  works:  reinforced  con- 
crete on  piling.  Settling  basin:  110  ft.  across,  mouth 

converging  to  the  screens  72  ft.  from  the  mouth,  with 
wall  dividing  the  basin  in  the  center,  weir  is  at  El. — 5.5, 
across  the  mouth;  screens — bar  grizzlies  across  mouth; 
four  10  ft.  wide  traveling  screens  at  tunnel  end  of  set- 

tling basin.  Chain  Belt  Company;  gate  wells  and  gates 
provided  for  stopping  the  flow  to  either  half  of  settling 
basin  or  any  of  the  tunnels.  Tunnels:  intake — three  7 
ft.  sq.  by  950  ft.  long  with  bottom  at  El. — 13  connect 
the  headworks  to  the  manifold  located  between  the  old 
and  new  plants;  intake  under  plant — two  7  ft.  sq.,  nar- 

rowing to  3  ft.  wide,  approximately  224  ft.  long  with 
bottom  at  El. — 14;  discharge  under  plant — approxi- 

mately 185  ft.  total  length  of  7  ft.  6  in.  high  by  3  ft.  to 
5  ft.  wide,  reinforced  concrete  with  bottom  at  El. — 5.5, 
located  just  over  the  intake  tunnel;  discharge  outside 
of  plant — discharge  tunnels  from  both  ends  of  the  build- 

ing unite  near  the  center  of  the  south  building  line  in 
one  10-ft.  diameter  main  discharge  tunnel  with  bottom 
at  El. — 11,  length  542  ft.  to  the  outlet  structure.  Outlet 
structure:  reinforced  concrete  in  piling  58  ft.  long,  16 
ft.  wde  with  tunnel  extending  into  the  outer  end,  bot- 

tom of  structure  El. — 15,  bottom  of  tunnel  El. — 11,  top 
of  end  structure  El.  6,  water  outlet  weirs  El.  1;  four 
horizontal  6x6  ft.  outlet  openings  are  provided  in  the 
top  of  the  structure,  provided  with  sheet-steel  doors. 
Manifold:  gate  and  access  wells  for  each  of  the  three 
main  and  one  auxiliary  intake  tunnels;  gate,  access  and 
stationary  screen  wells  for  two  tunnels  into  No.  2  plant 
and  one  tunnel  into  No.  1  plant;  pump  and  piping  for 
unwatering  of  any  of  the  seven  connecting  tunnels. 
Water  velocities:  in  tunnels  outside  of  buildings — 195 
ft.  per  min.  maximum  in  intake;  250  ft.  per  min.  maxi- 

mum in  discharge;  condenser  tubes  215  ft.  per  min.  or 
3.58  ft.  per  sec,  maximum. 

Condenser  cooling  system — Piping:  42  in.  cast  iron, 
two  lines  to  and  from  each  condenser.  Valves:  eight  42 
in.  Pittsburgh  Valve,  Foundry  &  Construction  Company, 
with  Payne  Dean  motor-operating  equipment.  Expan- 

sion joints:  rubber,  U.  S.  Rubber  Company.  Pumps:  See 
condenser. 

Generator  cooling  system — Main  and  auxiliary  gen- 
erator closed  circuit  air  circulating  through  fin-type, 

tubular  coolers  with  salt  cooling  water.  Air  coolers: 
General  Electric  Company.  Pumps:  two,  single  stage, 
centrifugal,  1,500  g.p.m.,  65-ft.  head,  DeLaval  Steam 
Turbine  Company,  direct-connected  to  40-hp.,  1,450- 
r.p.m.  General  Electric  motors.  Piping:  8-in.  cast  iron 
lines,  interconnected  with  low  service  pumps  and  re- 

serve tanks.  Strainers:  four  10  in.,  C.  F.  Braun  Com- 
pany,  single  basket. 

Transformer  cooling  system — Oil  circulated  through 
coolers  with  salt  cooling  water,  one  oil  cooler  and  one 
oil  pump  for  each  transformer.  Oil  coolers:  seven  2- 
pass,"Multiwhirl"  vertical,  Griscom  Russell  Company, 
131  sq.  ft.  of  %-in.  tubes.  Pumps:  oil  circulating — 
seven  100  g.p.m.,  67-ft.  head,  single  stage  centrifugal 
De  Laval  Steam  Turbine  Company,  direct-connected  to 
5-hp.,  1,450-r.p.m.  General  Electric  motors;  salt  cooling 
water — one  single  stage  centrifugal,  1,500  g.p.m.,  65-ft. 
head,  De  Laval  Steam  Turbine  Company,  direct-con- 

nected to  40-hp.,  1,450-r.p.m.  General  Electric  motors. 
Piping:  8-in.  cast  iron  lines  interconnected  with  low  ser- 

vice salt  water  pumps  and  reserve  tanks.  Strainers: 
two  10  in.,  Andale  Engineering  Company,  single  basket. 
Low  service  pumps:  two  1,500  g.p.m.,  125-ft.  head,  sin- 

gle stage  centrifugal,  De  Laval  Steam  Turbine  Com- 
pany, direct-connected  to  100-hp.,  1,450-r.p.m.  General 

Electric  motors;  piping — 8  in.  cast  iron  connecting  to 
headers  of  air-cooling  and  transformer-cooliing  systems; 
strainers — four,  Andale  Engineering  Company,  single 
basket.  Reserve  tanks:  salt  water — two,  6,000-gal.  re- 

inforced concrete  tanks  in  stack  bases  (low  service 
pumps  are  controlled  automatically  from  the  level  of 
water  in  these  tanks).  Regulating  valves:  two  8  in., 
Kieley  &  Mueller.  Turbine  lubricating  oil  cooler:  two 
for  each  unit,  Andale  Engineering  Company.  Air 
ejector  intercoolers  and  turbine  lubricating  oil  coolers 
take  salt  water  from  the  low  service  lines.  Bearing 
cooling  water  is  drawn  from  the  two  2,000-gal.  steel 
fresh  water  tanks  under  roof  of  boiler  room. 

Miscellaneous   Equipment 

Lubricating  oil  purifying  and  handling  equipment — 
Purifiers:  two  continuous  by-pass  filters,  S.  F.  Bowser 
&  Company;  one  centrifugal  purified,  De  Laval  Separa- 

tor Company.  Pumps:  one  100  g.p.m.,  50-ft.  head,  rotary, 
Blackmer  Rotary  P'ump  Company,  geared  to  5-hp.  Gen- eral  Electric  motor. 

Priming  system — ^Pumps:  two,  Hytor,  Nash  Engin- 
eering Company.     Steam  jets:  two,  Schutte  &  Koerting. 

Sump  pumps — Building  drains:  two  vertical  300 
g.p.m.,  3  in.,  20-ft.  head,  Worthington  Pump  &  Machin- 

ery Corporation,  direct-connected  to  5-hp.,  960-r.p.m. 
General  Electric  motors.  Atmospheric  relief  and  back 
pressure  valves:  two  36  in.,  and  four  12  in.,  Atwood 
&  Morrill  Company. 

Ventilating  fans — Switch  house:  three  7,500  cu.  ft. 
per  min.,  one  10,000  cu.  ft.  per  min..  Green  Fuel  Econo- 

mizer Company,  direct-connected  to  General  Electric 
inotor. 

Transformer  oil  filters — Two  30  g.p.m,  12  in.,  and  one 
10  g.p.m.,  7  in.,  General  Electric  Company. 

Condenser  electrolytic  protection — Kirkaldy  system: 
Two  sets,  32  electrodes  each,  with  one  switchboard, 
Kirkaldy  Engineering  Corporation;  two  motor-gener- 

ator sets,  Ikw.,  4-volt,  d.c.  generator  with  exciter,  both 
direct-connected  to   General  Electric  motor. 

Air  compressor — One  17  x  10  x  14-ft.,  2-stage,  500  to 
600  cu.  ft.  per  min.,  100-lb.  pressure  compressor,  Inger- 
soll-Rand  Company,  belted  to  150-hp.  General  Electric 
motor. 

Crane — Overhead  traveling  in  turbine  room:  One 
Shaw  crane  100-ton  main  hoist,  15-ton  auxiliary,  4  elec- 

tric motors,  64-ft.  9 %-in.  span.  Manning,  Maxwell  & 
Moore. 

Fire-fighting  equipment — Fire  pump:  One  2,000 
g.p.m.,  206-ft.  dicharge  head,  single-stage  centrifugal, 
De  Laval  Steam  Turbine  Company,  direct-connected  to 
175-hp.,  1,450  r.pm.  General  Electric  motor.  Fire  pipe 
lines:  10  in.  cast  iron  pump  suction  and  discharge  with 
two  12-in.  Andale  Engineering  Company  strainers  in 
suctions;  8-in.  cast  iron  line  around  building;  four 
risers  in  the  main  building  are  equipped  with  valves 
and  hose  racks  at  the  various  floor  levels;  five  Corey 
fire  hydrants  are  located  about  the  station  yard.  Gen- 

eral fire  protection:  Each  main  and  auxiliary  generator 
is  equipped  with  tetrachloride  and  fresh  water  sprays  in 
the  end  housings,  one  10-gal.  carbon  tetrachloride  ex- 

tinguisher being  provided  for  the  generators  of  each 
unit.  Switch  house  iire  protection:  Two  20-gal.  carbon 
tetrachloride  extinguishers  are  installed  in  the  switch 
house  with  an  outlet  nozzle  in  each  circuit  breaker 
room  controlled  from  the  main  switchboard  room,  port- 

able 1-gal.  extinguishers  also  are  available;  stationary 
extinguishers — Oil  Conservation  Engineering  Company; 
portable  extinguishers — Phister  Manufacturing  Com- 

pany. Elevator — One  combination  freight  and  passenger 
4,000-lb.  capacity,  85-ft.  lift,  push-button  control,  elec- 

trical operation,  Otis  Elevator  Company. 

Signal  system — An  illuminated  signal  pedestal  is  pro- 
vided for  each  turbine  in  both  the  turbine  and  boiler 

rooms,  controlled  from  the  main  control  switchboard; 
telephones  are  provided  at  each  unit. 

Metering  and  Test  Equipment 

Indicating  pressure  gages — Ashcroft  Manufacturing 
Company  and  Foxboro  Company. 

Master  steam  gage — 30  in.,  Ashton  Valve  Company. 
Indicating  thermometers — Taylor  Instrument  Com- 

panies';  Dial   type.   The  Foxboro   Company. 
Vacuum  gages — Mercury  column,  Taylor  Instrument 

Companies. 
Recording  pressure  and  vacuum  gages — The  Foxboro Company. 

Recording  thermometers — The  Foxboro  Company. 
Recording  liquid  level  gages — The  Bristol  Company. 
Boiler  control  meters — One  on  each  boiler;  record  and 

integrate  steam  flow;  record  gas  flow  through  boiler 
and  flue  gas  temperatures  leaving  boiler  and  econo- 

mizer, Bailey  Meter  Company. 

Boiler  control  gage — Multipointer,  certical  scale, 
Bailey  Meter  Company,  one  on  each  boiler,  indicates: 
air  pressure  at  forced-draft  fan,  burners;   draft — over 



June  1,  1925] Journal    of    Electricity 
509 

fire,  at  boiler  exit,  at  economizer  exit;  gas  pressure  at 
burners;  fuel  oil  pressure  at  burners;  temperature  of 
feed  water  leaving  economizers. 

COz  recorder — One  on  each  boiler.  Mono,  duplex,  CO2 
and  CO  meters,  C.  J.  Tagliabue  Manufacturing  Com- 
pany. 

Fuel  oil  meters — Two  4-in.  and  one  3-in.  Bassler, 
American  Liquid  Meter  Company. 

Natural  gas  meters — Two  10  x  5-in.  Venturi  tubes, 
one  for  each  test  boiler,  with  one  manometer,  Builders 
Iron  Foundry. 

Fuel  oil  tank  gaging  equipment — One  gage  connected 
to  two  storage  tanks,  Pneumercator  Company. 

Boiler  feed  meters — Two  10  x  5-in.  Venturi  tube 
meters  in  feed  pump  discharge  lines,  with  indicating, 
recording  and  integrating  mechanism,  Builders  Iron 
Foundry. 

Steam  flow  meters — Stationary  electric  type,  indicat- 
ing, recording,  integrating;  two  18-in.  steam  to  tur- 

bines; two  8-in.  steam  to  auxiliary  header,  General 
Electric  Company.  Portable:  indicating  type;  one  2-in. 
steam  flow  to  air  ejectors,  General  Electric  Company. 
Water  flow  meters — Indicating,  recording,  integrat- 

ing, electrical  type:  two  8-in.  in  condensate  lines.  Gen- 
eral Electric  Company.  Indicating,  recording:  Four  42- 

in.  in  circulating  water  lines  to  condensers,  H.  S.  B.  W. 
Cochrane  Corporation.  Integrating  disk  type:  two  2-in. 
125-g.p.m.  water  to  evaporators.  Trident,  Neptune 
Meter  Company. 

Oil  flow  meters — Indicating:  Seven  on  transformer 
oil,  General  Electric  flow  nozzle,  Builders  Iron  Foundry 
manometers. 

Salinometer — Condensate  lines:  One  2-point  recorder, 
Leeds  &  Northrup  Company. 
Watchman's  clock  system — Newman,  30  station. 
Smoke  detectors — for  generators,  Walter  Kidde  & 

Company. 
Load  and  demand  indicators — two  double-faced  West- 

inghouse  Electric  &  Manufacturing  Company. 
Test  scales — For  condensates:  two  20-ton  tank,  Howe 

Scale  Company.  For  fuel  oil:  one  4-ton  tank,  Fairbanks- 
Morse  &  Company. 

Meter  and  gage  boards — Bangor,  Pa.  Slate,  Los  An- 
geles Marble  &  Tile  Company. 

Station  Details  Alameda  Street  Plant 

The  following  data  are  submitted  in  reference  to  the 
latest  turbines  installed  in  the  Alameda  Street  plant 
of  the  Los  Angeles  Gas  &  Electric  Corporation: 

Power  Station  Arrangement 

Turbine  and  generator — ^Type:  Curtis  turbine.  Gen- 
eral Electric  Company.  Steam  pressure:  200-lb.  gage. 

Temperature:  488  deg.  F.  Bleeder  points:  Steam  being 
bled  from  the  3rd  stage  at  present,  4th  stage  bleeder 
to  be  installed.  Capacity:  17,500  kw.  at  .8  power  factor. 
Water  rate: 

Lb.  steam  per  kw-hr. 
Kw.  load 

14.85 
13.85 
13.90 
14.20 

7,500 11,250 
15,000 
17,500 

These  figures  for  200-lb.  gage  pressure,  100  deg. 
superheat  and  maximum  back  pressure  of  3  in.  absolute 
in  exhaust  chamber  of  turbine;  speed:  1,800  r.p.m.,  60 
cycles;  voltage:  2,400;  Began  service:  Aug.  12,  1924. 

Condenser — Type:  Cylindrical,  surface  condenser, 
Wheeler  Condenser  &  Engineering  Company.  Cooling 
surface:  40,000  sq.  ft.,  4-pass.  Tube  material:  1  in. 
outside  diam.  No.  18  B.W.G.  seamless  drawn  copper,  16 
ft.  long;  approximately  10,000  tubes.  Tube  arrange- 

ment: Multipitch  plan.  Packing:  John  Crane  metallic. 
Cooling  water:  40,000  g.p.m.  at  80  deg.  F.  to  maintain 
28.12  in.  vacuum  when  condensing  225,000  lb.  steam  per 
hr. ;  water  is  in  circulation  over  cooling  tower  and 
makeup  is  of  Zeolite-treated  water.  Pressure  drop: 
Through  the  condenser  including  gate  valves  and  expen- 
sion  joint  is  15  lb.  per  sq.  in. 

Condenser  air  removal  equipment — Type:  One  size  G, 
2-stage,  steam-jet  air  pump,  Wheeler  Condenser  & 
Engineering  Company.  Position:  air  pipes  leave  con- 

denser about  30  in.  below  center  line  of  water  box. 
Steam  consumption:  2,400  lb.  steam  per  hr.  required  for 
air  removal. 

Condensate  pumping  equipment — Type:  Two  5-in., 
bronze-fitted,    double-suction,    horizontally   split   casing 

type  centrifugal  pumps,  Wheeler  Condenser  &  Engin- 
ee^'ng  Company.    Pumping  head:    111  ft. Turbine  oil-cooling  and  purifying  equipment — Type 
of  oil-cooler:  vertical,  Schutte  &  Koerting.  Cooling 
surface:  870.5  sq.  ft.  Cooling  water:  taken  from  cool- 

ing tower  pond.  Tube  material:  %-in.  brass  tubes  in 
cooler.    Type  of  oil  purifier:    Richardson  Phoenix  filter. 

Turbine  air  washing  or  cooling  equipment — No  air 
washing  equipment  installed. 

Exciters — ^Type:  Direct-connected  to  turbo-generator 
shaft.  General  Electric  Company.  Capacity:  135  kw., 
125  volt. 

Circulating  water  pumps — Dual  drive,  Wheeler  Con- 
denser &  Engineering  Company,  direct-connected  to 

800-hp.  General  Electric  induction  motor  and  800-hp. 
Terry  turbine  tlirough  a  De  Laval  reduction  gear;  con- 

stant speed  is  maintained.  Capacity:  40,000  g.p.m.  at 
50-ft.  head. 

Instruments  (steam  plant  only) — Bristol  strip-chart 
instruments  are  used  for  all  purposes  where  recording- 
instruments  are  used  for  recording  steam  temperature; 
recording  vacuum  gage;  recording  thermometers  on  cir- 

culating water  inlet  and  outlet.  Ashcroft  gages  on  cir- 
culating water  line  and  condensate  lines.  Tagliabue 

mercurial  thermometers  are  used  for  temperature  of 
bearing  oil  and  to  check  recording  thermometers. 

Boilers  and  superheaters — Type:  Stirling  boilers  and 
B.&W.  superheaters,  Babcock  &  Wilcox  Company;  boil- 

ers are  of  the  integral-economized  type.  Heating  sur- 
face: 8,900  sq.  ft.,  pressure  250-lb.  gage.  Superheater 

B.&W.:  254  tubes,  plugs  are  used.  Economizers: 
wrought  steel,  integral  with  the  boiler  and  contain  2,403 
sq.  ft.  of  heating  surface;  the  pressure  through  the  dry 
pipe  is  approximately  5  lb.  at  200  per  cent  rating. 

Furnace  and  burners — Burners  are  of  the  San  Diego 
type,  Babcock  &  Wilcox  Company;  6  burners  to  the  sur- 

face. Furnace  volume:  2,600  cu.  ft.,  brick.  McClintisk 
and  A.  P.  Green.  Side  walls:  22  in.  thick.  Front  walls: 
9  in.  thick  to  a  point  7  ft.  6%  in.  above  the  floor  and  18 
in.  thick  above  that  point.  Rear  walls:  13  in.  thick,  red 
brick.  (Boilers  are  in  batteries  of  two,  center  wall  is 
common  to  two  boilers  and  is  36  in.  thick.)  Walls  are 
unventilated  and  the  floors  have  a  6-ft.  space  between 
the  foundation,  which  is  solid,  and  the  furnace  bottom. 
(Tliis  space  is  arranged  so  that  the  air  will  circulate 
under  the  furnace  floor,  up  the  boiler  front,  into  the  fur- 

nace.) Draft:  Natural.  Burners  are  located  in  the 
lower  section  of  the  boiler  front  and  in  two  rows  of 
three  burners  each. 

Stack — 200  ft.  high  from  boiler  room  floor;  102-in. 
dia.,  made  of  boiler  plate,  no  lining.  Stack  supported 
by  triple  set  of  guy  lines,  quartering  on  stack. 

Fuel  equipment — Pumps:  Three  10x7xl0-in.  Blake 
Knowles,  vertical  duplex  piston  pumps,  type  LO,  300-lb. 
oil  pressure.  Heaters:  295  sq.  ft.  Griscom  Russell. 
Storage  and  service  tanks:  two  storage — One  30,000 
bbl.,  the  other  50,000  bbl.;  service:  five — combined  ca- 

pacity 26,000  bbl.     No  combustion  control  installed. 
Feed  water  equipment — Pumps:  De  Laval  centrifugal 

3-stage,  650  g.p.m.  .Heaters:  Open  type,  325,000  lb.  of 
water  per  hr.,  Elliott  Company.  The  makeup  water  is 
evaporated  and  is  supplied  from  the  city  service  mains, 
first  being  put  through  a  Permutit  softening  plant. 
Reserve  capacity:  80,000  f^al.  Wheeler  evaporators  and 
Elliott  deaerators  are  used. 

Instruments,  boiler  room — Tag-Mono  duplex  record- 
ers on  flue  gas  analysis;  Republic  flow  meter  to  meas- 

ure water  to  each  boiler;  Bristol  strip-chart  instruments 
for  recording  steam  pressure,  feed-water  pressure, 
steam  temperature  in  header  and  oil  pressure  and  tem- 

perature; General  Electric  recording  watthour  meter 
for  turbine;  Esterline- Angus  irecording  concentration 
instruments. 

Piping  layout — The  velocity  of  the  steam  from  the 
header  to  the  turbine  is  approximately  11,000  ft.  per 
min.  in  a  14-in.  line.  The  header  expansion  bends  are 
complete  circles  the  radius  being  6  ft.,  8  in.,  the  ends 
being  offset  to  make  the  header  line  up.  Two  bends  with 
a  radius  of  10  ft.  each  are  located  in  the  supply  line 
to  the  turbine  to  provide  flexibility.  The  valves  on  the 
steam  headers  are  hand-operated  gate  valves.  The 
valves  on  the  circulating  water  lines  are  hydraulically 
operated  and  remote-controlled.  The  water  for  operat- 

ing them  is  taken  from  the  boiler  feed  lines. 
Signal  system — Turbine  and  engine  room:  The  signal 

system  is  of  the  annunciator  type.  Annunciators  are 
installed  in  the  boiler  and  turbine  rooms  and  the  oper- 

ators' gallery.    Whistles  are  installed  which  call  to  the 
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annunciator,  three  blasts  for  individuals  and  two  for 
machine  operation. 

The  following  is  submitted  by  the  apparatus  bureau 
as  a  report  on  steam  plant  layout  and  pertains  to  the 
Alameda  Street  station  of  the  Los  Angeles  Gas  & 
Electric   Corporation. 

Main  generators — Three  17,500-kw.,  one  10,000-kw., 
one  6,000-kw.  and  one  4,000-kw.  generators,  all  2.4-kv., 
3-phase  units;  cooled  by  air  circulated  from  fans  di- 

rectly   mounted    on    shafts;    excitation    supplied    from 

TABLE  in 
Assumed  data 

Steam  pressure   365  lb.  absolute 
Steam  temperature   700  deg.  F. 
Extraction  at  stages   11,  15,  18 
Evaporators 

Make  up  supply  percent  of  steam  and  condenser   5 

Operation^double  effect 
Temperature  of  make-up  water   62  deg.  F. 

Vacuum   28.5  in. 
Total  load  including  load  on  main  generator,  house  generator  and 

house  generator  exciter   39,200  kw. 

Computed  data Steam 

Pressure     Temp.      B.  t.  u. 
Item                                    Lb.      Lb.perhr.  Lb.        Deg.  F.     per  lb. 

absolute 
Steam  to  main  header                       432,567  365.0         700         1,358.0 
Subtract  steam  for  ah  ejectors         1,440  175.0 
Steam  to  turbine  throttle                      431,127  365.0         700         1.358.0 
Steam  to  gland  leak-off         5,370  14.7         638         1.3.50,0 
Steam  bled  at  11th  stage        35.266  81.3        429.6      1,243.0 
St€am  bled  at  15th  stage 

Evaporators        11,890  19.6    .     227        1,143.0 
Deaerator        15,511  19.6        227         1,143.0 

Steam  bled  at  18th  stage        18,250  3.64       149.1      1,056.8 

Total  steam  bled  (20.03  percent). . .     86,387 
Steam  to  condenser    344,740  .738       91.9        984.1 

Condensate 

From  steam  in  condenser    344,740        91.9  59.9 
Add  condensate  from  inter  cooler.  .  36o       141.0  109.0 
Total  from  condensate  pump    345,100         92.0  60.0 
Leanng  18th  stage  heater    345,100       143.1  111^0 
Lea^nng  18th  sta?e  heat  exchanger.  345,100       144.5  112.4 
Add  ISth  sta^e  drips 

From  gland  steam  desuperheater.       1,080 
From  18th  stage  steam          18,250 
From  gland  steam         5,370 
From  condensate  from  after  con- 

denser        1,080 
Total    25,780       14Q.1  117.0 

To  evaporator  condenser    370,880       144.8  112.7 
Leaving  evaporator  condenser    370,880       171.4  139.3 
Add  evaporator  drips  composed  as 

follows: 

Steam  to  evaporators  at  19.6  lb.  . .  11.890       227  0  1143  0 

Raw  water  fed    18.100         610  '  3o!o Less  evaporator  blow  off    863       172.0  140.0 
Total  evaporator  drips  to  system.. .  29,127       177.4  145  3 
To  inter  cooler    400.007       172.4  1403 
From  inter  cooler    400,007       175.4  143  5 
Deduct  condensate  used  to  desuper- 

heat  gland  steam  which  is  re- 
turned to  system  with  18th  stage 

^  (i^'P- -   ■    1,080       175.4  143.5 
10  gland  steam  condenser    398.927       175.4  143  5 
Lea\ing  gland  steam  condenser    398,927       190.5  158  4 
To  deaerator    398,92?        190.5  1584 
Add  steam  to  deaerator    15.511       227.0  1143  0 

Leaving  deaerator    414,438       227.0  'l95  2 Condensate  leaving  deaerator    414,438       227.0  195  2 
Add  drips  from  11th  stage  heat  ex- 

changer composed  as  follows: 
Condensate   used   to   desuperheat 

nth  stage  steam    1,900       2,34.0  202  5 
Eleventh  stage  extraction  steam.  . .  35.366       429,6  1  243  0 
Total  nth  stage  drips  to  system. . .  37,266       234.0  202  2 
Condensate  to  11th  stage  heat  ex- 
changer  .  451,704       227.6  195.8 

V-ondensate  from  lltn  stage  heat 
exchanger     431,704       234.2  202.5 

Deduct  condensate  used  to  desuper- 
heat 11th  stage  steam  which  is  re- 

turned to  system  with  1 1th  stage 

„'^y^-:   ;,   -,    l.MO  234.2  202.5 Condensate  to  llth  stage  heater...  449,804  234.2  202.5 
Condensate  from  11th  stage  heater  449.864  307.0  276!s 
Condensate  to  economizers*    449,804  307.0  276^8 Condensate  to  each  economizer!. . .  112,451  307.0  276  8 
Condensate  from  each  economizer  t.  112,'451  381.0  355,0 

'The  quantities  to  each  economizer,  and  temperatures  leaving  would  depend  on  the ratmg  at  which  the  boilers  were  operated. 
jThis  is  assuming  four  boilers  on  this  load. 

125-volt,  direct-connected  exciters,  floating  on  a  com- 
mon bus  in  parallel  with  125-volt,  175-amp.-hr.  battery; 

system  operated  underground  at  present;  generator 
leads  are  made  up  of  flat  bus  mounted  on  insulators 
and  carried  in  separate  concrete  compartments,  except- 

ing one  machine  which  has  six  1,500,000-circ.  mil  lead- 
covered  cables  in  parallel,  pulled  through  fiber  ducts; 
machine  temperature  is  taken  every  half  hour  from 
coils  imbedded  in  winding;  only  means  of  fighting  fire 
is  by  portable  equipment  and  dampers  in  air  shaft. 

Station  light  and  power — Taken  from  main  bus,  ex- 

cepting emergency  light  and  excitation  which  is  taken 
from  125-volt,  175-amp.hr.  battery. 

Switchboard  and  instruments — Panel  boards  with 
horizontal,  edgewise  instruments  are  arranged  in  six 
groups:  machines,  exciters,  tie  lines,  15-kv.  lines,  2.4- 
kv.  feeders  and  500-volt  feeders;  located  on  second  floor 
in  building  across  the  street  from  main  generating  sta- 
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Load  on   Turbine 

Fig.  21 — Stage  pressure  of  turbine  No.   8,  Long  Beach  steam  plant 
No.  2,  when  extracting. 

tion;  intercommunication  accomplished  by  a  50-phone 
automatic  telephone  system,  and  by  an  annunciator 
system  that  is  visible  in  every  department  of  the  plant 
and  can  be  operated  from  a  number  of  stations,  conven- 

iently located;  attention  is  called  to  annunciator  by 
steam  whistle. 

Transformers — Four  banks:  oil-filled,  water-cooled, 
consisting  of  two  banks  20,000-kva.  and  two  banks 
10,000-kva.  General  Electric  transformers;  2.4  kv.  low 
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Load  on  Tunbine  -  Thousands  of  KW 

Fig.    22 — Condensate    temperatures    throughout    feed    water    heating 
system,   turbine  No.    8,   Long   Beach   steam   plant  No.    2. 



June  1,  1925] Journal    of    Electricity 
511 

^^  FLOAT  VALVE 

0    DssupenHeATeff 

0      TSAP eOUCINO  VALV£ 

O      BACKPgESSUSE  VALV£ 

hCOm^NSATE  PUMP 

-to  KOHOMtZOP 

-TO  ATMOSPNeoe 
-AU^.tXHAUSr 

391200  K.W  LOAD 

Fig.  20 — Heat  balance  diagram  for  Long  Beach  steam  plant  No.  2. 

side,  32.7  kv.  high  side,  operating  at  present  at  16.35 
kv.,  connected  delta  on  the  high  and  low  sides.  The 
20,000-kva.  banks  are  each  operated  as  a  unit  with  a 
17,500-kw.  turbine;  10,000-kva.  banks  are  used  as  trans- 

fer between  high  and  low  buses.  All  transformers  and 
regulators  get  their  cooling  water  direct  from  the  dis- 

charge of  turbine  circulating  pumps,  water  being  sup- 
plied through  check  valves  from  each  pump.  They  can 

also  be  supplied  from  city  water. 
Generator  switches — General  Electric  type,  FH-206 

oil  circuit  breakers:  Located  in  switch  house  same  dis- 
tance from  generator,  mounted  in  concrete  switch  cells; 

ordinary  type  of  disconnecting  switches  are  mounted 
directly  beneath  oil  circuit  breakers  in  concrete  com- 

partments, buses  are  the  same. 
High-voltage  switches — General  Electric  type,  FH- 

209  oil  circuit  breakers:  Installed  in  the  same  way  as 
the  generator  oil  circuit  breaker;  same  installation  for 
disconnects. 

Feeder  equipment — All  feeders  fed  from  a  double 
bus,  through  oil  circuit  breakers  and  disconnecting 
switches,  then  through  3-phase  feeder  voltage  regula- 

tors, to  a  3-conductor  lead  cable  which  leads  to  under- 
ground   system.      Oil    circuit    breakers,    disconnecting 

switches  and  buses  are  installed  in  concrete  compart- 
ments on  second  floor  of  switch  house.  Regulators  are 

located  on  first  floor  of  same  building,  and  the  under- 
ground system  comes  in  the  basement. 

Protection — For  generators:  Definite  time  overload 
relays  and  differentially  connected  relays.  For  trans- 

formers: differentially  connected  relays;  high  lines 
by  induction  over-current  relays;  feeders  by  inverse 
time  relays  and  a  system  of  sectionalizing  reactors.  For 
outgoing  high  lines:  Oxide  film  lightning  arresters  in- 

stalled on  each  of  the  outgoing  high  lines  and  one  on 
the  2.4-kv.  bus. 

Heat  Balance 
The  following  data  in  Table  III,  submitted  by  L.  J. 

Kraps  of  the  Southern  California  Edison  Company, 
gives  the  calculated  heat  balance  for  one  of  the  40,000- 
kw.,  20-stage  Curtis  horizontal  turbines  of  the  new 
Long  Beach  steam  plant  No.  2. 

Fig.  20  shows  the  above  data  in  the  form  of  a  heat 
balance  diagram.  Figs.  21  and  22  show  actual  stage 
pressures  and  condensate  temperatures  for  various 
loads  as  obtained  by  test  on  No.  8  unit  at  the  Long 
Beach  plant  No.  2. 

Direct -Mail  Advertising 
By  J.   CHARLES  JORDAN 

EFFECTIVE  advertising  long  ago  has  been  outlined 
as  follows:  It  must  oe  seen;  it  must  be  read;  it 
must  be  believed;  and  it  must  cause  the  reader  to 

want  the  thing  advertised.  In  in  the  olden  days  when 
communities  were  small  and  the  territory  sparsely  set- 

tled sales  were  made  mostly  by  personal  contact.  Such 

contacts  were  limited  by  the  salesman's  knowledge  of 
the  community  and  his  own  reputation.  With  the  influx 
of  population  and  the  growth  of  industries  new  methods 
of  selling  became  necessary,  and  one  of  the  greatest 
aids  is  that  of  direct-mail  advertising.  This  type  of 
advertising  has  the  advantage  of  being  private.  You 
can  reach  one  or  thousands  at  one  time.  It  also  has  an 
important  place  in  any  business  which  seeks  to  build 
up  and  retain  the  good  will  of  its  customers.  That  it 
is  a  powerful  adjunct  to  any  business  regardless  of  its 
preferred  methods  of  advertising  is  indicated  by  the 
spectacular  growth  of  this  type  of  advertising  during 
the  past  few  years. 

The  public  utilities  continue  to  find  greater  need  for 
personal  contact  and  will  continue  to  use  more  exten- 

sively direct-mail  advertising.  Sales  departments  of 
the  utilities  maintain  selling  lists  of  prospects  for  va- 

rious classes  of  service  rendered  and  for  appliances  best 
fitted  to  the  needs  of  the  prospects.  Departments  of 
public  relations  maintain  lists  in  order  to  keep  citizens 
personally  informed  of  the  activities  within  their  va- 

rious communities.  Financial  departments  of  the 
utilities  through  letters,  magazines  and  other  direct- 
mail  mediums  keep  the  stockholders  advised  of  the 
company's  development  and  its  financial  standing^  In 
the  building  of  good  will  and  better  public  relations 
direct-mail  advertising  furnishes  a  medium  through 
which  the  utilities  can  contact  with  each  of  their  con- 

sumers served.  It  is  manifestly  impossible  for  the 
executives  of  the  public  service  companies  to  meet  all 

of  the  company's  customers  in  person.  This,  however, 
can  be  done  through  the  mails.  Just  as  satisfied  cus- 

tomers make  a  business  grow,  so  does  efficient  direct- 
mail  contact  aid  in  confidence  building  that  makes 
satisfied  customers. 
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Publicity  and  Its  Code  of  Ethics 
Bj-  Al.  C.  JOY 

Chairman  News  and  Advertising  Section 

AS  the  result  of  effort  started  shortly  prior  to  the 
Pacific  Coast  Electrical  Association's  convention 
of  1924,  the  past  year's  work  of  the  Publicity 

Section  has  been  devoted  to  intensive  and  cooperative 
study  of  publicity  and  advertising  questions.  Pre- 

viously under  the  label  of  publicity  committee  it  had 
been  hazy  as  to  its  position  in  the  Association.  Even 
its  older  members  had  not  been  clear  as  to  its  func- 

tions, the  committee  regarding  itself  as  a  publicity 
body  for  the  Association  rather  than  as  a  body  of 
representatives  of  Association  units  called  together  to 
give  each  other  the  benefit  of  experience  which  might 
be  carried  into  every-day  work.  With  a  new  under- 

standing of  its  purposes,  the  committee  occupied  its 
two  half-day  sessions  at  the  1924  convention  with 
carefully  prepared  papers  on  publicity  and  advertising 
topics,  all  of  which  brought  forth  much  profitable 
discussion. 

More  important,  however,  was  the  determination  at 
this  convention  to  reorganize  as  a  News  and  Advertis- 

ing Section,  with  a  definite  organizational  setup  and  a 
different  program  of  work.  Our  place  in  the  industry 
is  established;  it  is  important.  Our  group  is  composed 
of  trained  men  who  obviously  should  profit  as  greatly 
by  the  exchange  of  ideas  and  the  joint  consideration 
of  problems  as  any  other  group  in  the  Association. 

Raising  of  Publicity  Standards 

In  submitting  this  report  of  the  past  year's  activities 
the  chairman  of  the  section  believes  that  much  good 
has  been  accomplished  under  our  new  working  methods. 
There  has  resulted  a  more  sincere  and  thorough  study 
of  publicity  and  advertising  methods  and  values;  an 
exchange  of  opinions  and  experiences  by  which  all 
members  have  benefited;  and  the  translation  into  con- 

crete form  of  a  code  of  ethics,  which  previously  had 
existed  only  as  the  standards  of  individual  workers. 

Obviously  publicity  men  must  come  into  constant  con- 
tact with  the  press.  They  must  have  knowledge  of  what 

the  press  wants,  what  it  will  publish,  and  why  it  will 
publish  it._  They  must  have  a  distinct  understanding  of 
the  fine  differences  between  publicity  and  propaganda 
and  of  the  differences  between  news  and  advertising. 
In  the  establishment,  thefore,  of  a  code  of  ethics  it 
has  been  the  thought  of  the  section  not  only  to  estab- 

lish better  standards  for  itself  and  a  higher  respect 
among  ourselves  for  the  particular  work  in  which  we 
are  engaged,  but  a  better  understanding  of  and  a  higher 
respect  for  ourselves  among  the  newspaper  men  who 
are  our  most  important  contact. 

Three  Working  Bureaus  Formed 
Two  meetings  of  the  section  have  been  held  up  to 

the  time  of  the  preparation  of  this  report,  with  another 
one  in  prospect  prior  to  the  convention. 

Preceding  the  first  meeting  the  chairman  had  ap- 
peared before  the  executive  committee  to  request  that 

henceforth  we  should  be  known  as  the  News  and  Ad- 
vertising Section.  This  request  was  granted.  At  the 

first  meeting  held  on  Nov.  21,  1924,  in  San  Francisco, 
the  new  name  was  adopted  and  a  plan  of  organization 
agreed  upon. 

The  bureau  of  technique  has  had  under  its  consid- 
eration the  study  of  advertising,  illustrations,  moving 

pictures,  news  articles  and  their  values,  and  internal 
publications   and   house   organs. 

The  better  business  bureau  has  had  as  its  main  pur- 
poses the  consideration  of  cooperative  methods  of  pub- 

licizing and  advertising,  the  establishment  of  ethical 
standards  under  which  publicity  and  advertising  work 
shall  be  conducted,  and  the  safeguarding  of  stock- 

holders of  utilities  from  fraudulent  promotion  schemes. 
In  tliis  latter  connection  we  have  sought  to  keep  in 
touch  wdth  the  better  business  bureaus  of  the  Asso- 

ciated Advertising  Clubs  of  the  World,  supporting  the 
advertising  clubs'  principle  of  truth  in  advertising  and striving  to  protect  stockholders  from  attempts  to  trade 
them  promotion  stocks  in  questionable  enterprises  for 
their  valuable  public-utility  securities.  Each  depart- 

ment of  our  ovm  better  business  bureau's  activities  has 
been  in  charge  of  a  separate  committee. 
_  The  committee  on  cooperative  methods  has  given  its 

time  chiefly  to  the  problems  of  the  manufacturers  and 
dealers  in  the  electrical  appliances. 

Under  the  officers  and  an  executive  committee  there 
was  set  up  a  bureau  of  technique,  a  better  business 
bureau,  and  an  information  bureau,  each  with  its  sep- 

arate chairman.  The  chairmen  of  these  bureaus  and 
one  section  member  chosen  at  large  were  with  the 
section  chairman,  vice-chairman  and  secretary  consti- 

tuted the  executive  committee.  Members  of  the  va- 
rious bureaus  were  chosen  because  of  their  particular 

interest  in  certain  lines  of  work.  Bureaus  have  held 
meetings  at  the  call  •  of  their  own  chairmen,  and  the 
chairmen  in  turn  have  reported  activities  to  the  execu- 

tive committee.  The  personnel  under  this  organization 
plan  is  as  follows: 

OFFICERS 

Al.    C.   Joy,   chairman  C.  H.   Peirson,   vice-chairman 
F.  S.  Myrtle,  secretary 

Additional  members  executive  committee: 

B.    9.   Allen  J.    F.   Pollard  G.    C.   Tenney  A.   M.   Frost 

BUREAU  OF  TECHNIQUE 

B.    9.    Allen,    chairman 

Newspaper  Advertising 
S.   W.   Green 

Direct   by  Mail   Advertising 

J.  C.  Jordan 

lUastrations   and   Moving    Pictures 
G.  C.  Tenney 

News 

C.  H.  Peirson 
Internal    Publications 

F.   S.   Myrtle 

BETTER  BUSINESS  BUREAU 

J.    F.   Pollard,    chairman 

Cooperative    Methods 
M.  W.   Scanlon         J.   C.  Hobirecht         J.   C.  Jordan         A.  H.  Nicoll 

A.  G.  Jones       R.  H.  Weisbrod       V.  W.  Hartley       J.   U.  Berry 

Standards 

F.  Z.  Stone  E.  E.  Smith  Carl  Burgess 
A.  E.  Holloway       D.  L.  Scott 

INFORMATION   BUREAU 

G.  0.  Tenney,  chairman 
All  members  of  the  Section. 

Code   of   Ethics   Established 
The  committee  on  standards,  following  the  example 

of  a  similar  committee  of  the  Public  Utility  Advertising 
Association,  affiliated  with  the  Associated  Advertising 
Clubs  of  the  World,  has  prepared  a  code  of  ethics  which 

was  unanimously  adopted  at  the  Publicity  Section's meeting  on  Jan.  31.     This  code  of  ethics  is  as  follows: 

.Our  obligations  and  responsibilities  being  those  of  the  expositor 
and  interpreter  of  facts,  full  understanding  of  which  by  the  public 
should  benefit  the  public,  the  publisher  acting  as  intermediary,  and 
the   industry : 

We  pledge  ourselves  to  consider  paramount  the  interest  of  the 
public,  which  in  the  larger  sense  includes  that  of  the  industry. 
To  promise  rather  less  than  more  than  the  performance  will 

justify. 
To  make  clean  statements  only,  clear,  direct  and  fair  alike  to 

customers    and    competitors. 

To  establish  confidence,  through  every  contact,  by  deserving  con- fidence. 

To  buy  advertising  service  on  the  basis  of  established,  tangible 
values  only. 

To  furnish  to  publishers,  by  request  or  arrangement,  authorita- 
tive information  concerning  the  industry  and  its  activities. 

Value  of  Advertising  Media 
Much  of  the  discussion  at  the  section  meetings  was 

concerned  with  the  value  of  different  types  (jf  adver- 
tising media.  Heads  of  advertising  departments  are 

continually  solicited  to  take  space  in  publications  of 
little  or  no  value  whatever  to  the  advertiser,  the  taking 
of  such  space  being  liittle  more  than  a  contribution  and 
frequently  making  such  inroads  on  the  budget  as  to 
handicap  legitimate  advertising  effort.  Consensus  of 
opinion  was  that  advertising,  as  far  as  periodicals  are 
concerned,  should  be  confined  as  nearly  as  possible  to 
legitimate  newspapers  and  to  their  regular  editions 
only.  So-called  special  editions,  issued  on  any  pretext 
and  often  with  no  apparent  excuse,  are  usually  mere 
money-making  schemes  and  serve  no  legitimate  adver- 

tising purpose. 
On  recommendation  of  the  committee  on  standards 

the  following  resolution  was  adopted: 
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"Resolved,  That  member  companies  as  a  general  policy  do  not 
patronize   advertising:   schemes,    programs,   etc. 

*'That,  as  a  matter  of  general  policy,  no  exploitation  editions  of newspapers   or  periodicals   be   patronized. 

"That  other  special  editions  be  avoided  excepting  as  their  ad- 
vertising   value    is    demonstrated." 

It  is  realized  by  the  Publicity  and  Advertising  Sec- 
tion that  hard  and  fast  rules  governing  such  matters 

cannot  be  made  in  the  face  of  long  established  custom. 
On  the  other  hand,  recognizing  the  waste  of  time,  ef- 

fort, and  money  going  into  certain  types  of  advertis- 
ing, the  handicap  which  such  advertising  presents  to 

our  own  efforts,  and  the  duty  devolving  upon  us  to  see 
that  our  appropriations  are  wisely  spent,  we  believe 
this  resolution  marks  a  step  in  the  right  direction  and 
that  in  the  course  of  time  all  excepting  legitimate  forms 
of  advertising  will  be  eliminated. 

Statistics  to  Be  Assembled 

In  our  plan  of  organization  we  have  laid  the  founda- 
tion for  an  information  bureau.  Here  it  is  proposed 

that  statistics  concerning  member  companies  and  the 
industry  in  general  shall  be  assembled,  together  with 
reports  on  advertising  and  publicity  effort,  photo- 

graphs, etc.  Our  thanks  are  due  the  Journal  of  Elec- 
tricity for  offering  to  act  as  the  central  agency  of  this 

bureau.  All  information  is  to  be  carefully  filed,  in- 
dexed, and  made  readily  accessible  to  all  members  of 

the  Association. 
Discussions  at  our  meetings  have  been  informal,  but 

have  served  as  the  basis  for  certain  papers  being  pre- 
pared by  members  of  this  section  for  publication  in  the 

Journal  of  Electricity's  pre-convention  issue. 
The  section  has  presented  to  the  executive  commit- 

tee of  the  Pacific  Coast  Electrical  Association  and  to 
the  National  Electric  Light  Association  an  offer  of  all 
possible  assistance  in  the  publicity  work  of  the  forth- 

coming national  convention.  It  has  also  discussed  with 
Frederick  S.  Myrtle,  chairman  of  the  national  conven- 

tion's publicity  committee,  ways  and  means  of  assist- 
ing in  his  work,  and  the  members  of  his  special  com- 

mittee have  been  chosen  from  the  ranks  of  this  section. 
It  is  the  hope  of  this  section  that  closer  contact  may 

be  established  with  the  Public  Utilities  Advertising 
Association  of  the  Associated  Advertising  Clubs  of  the 
World.  The  organization  is  to  conduct  one  of  the  im- 

portant departments  at  the  Advertising  Clubs  con- 
vention at  Houston,  Texas,  in  May.  The  appropriation 

allocated  by  the  Pacific  Coast  Electrical  Association  to 

this  section  provides  for  the  section's  chairman  to  at- tend this  convention. 

Comparative  Values  of  Advertising  and 
Publicity 

By  FREDERICK  S.  MYRTLE 

IN  a  paper  presented  to  the  Publicity  Section  at  Coro- 
nado  last  year  I  discussed  at  some  length  the  much 
discussed  problem  of  newspaper  advertising  for  the 

electrical  industry,  treating  that  problem  from  the 
standpoint  of  the  public  utility,  only,  as  it  presents  a 
point  of  view  entirely  different  from  that  of  the  manu- 

facturer or  dealer.  I  assumed  then,  as  now,  that  the 
electrical  public  utility  under  discussion  was  not  en- 

gaged in  the  business  of  merchandising  appliances,  so 
that  the  real  question  to  be  decided  concerned  the  ad- 

visability, not  to  say  necessity,  of  an  advertising  ap- 
propriation for  a  public  utility  having  little  else  than 

service  to  advertise. 
I  maintained  at  that  time,  and  I  think  the  members 

of  the  section  agreed  with  me,  that  the  purpose  of 
public  utility  advertising  is  to  get  people  to  think  about 
the  public  utility  and  think  rightly,  so  that,  being  in- 

terested, they  may  be  informed,  and  being  informed, 
may  judge  fairly  and  correctly  when  called  upon  to 
decide  some  political  or  economic  problem  in  which 
the  public  utility  is  vitally  concerned.  Public  utility 
advertising,  therefore,  is  largely  educational.  It  has 
been  called  institutional.  It  directs  the  attention  of 
the  public  to  the  many  problems  which  the  public 
utility  is  called  upon  to  solve  in  order  to  give  the 
best  possible  service  to  its  consumers  at  the  most  rea- 

sonable price  to  allow  a  fair  return  upon  its  invest- 
ment. The  scope  of  that  field  is  not  small.  It  may  in- 

clude anything  and  everything  that  concerns  the  opera- 
tion of  a  public  utility  in  its  relation  to  the  public  it 

serves.  It  may  deal  with  the  physical  problems  of  con- 
struction as  well  as  of  operation;  it  may  take  the  read- 

ers of  its  advertisements  upon  an  illustrated  tour  of  the 

company's  properties;  it  may  call  striking  attention  to 
improvements  and  betterments  of  service  for  the  benefit 
of  a  particular  community  where  increasing  population 
and  agricultural  or  industrial  activity  threaten  to  tax 
the  utility  beyond  its  present  available  resources  for 
the  supply  of  the  commodity  needed;  it  may  seek  to 
establish  relations  of  intimacy  with  the  consuming  pub- 

lic through  the  personality  of  local  managers  and  others 
engaged  in  representing  the  utility  in  its  contact  with 
that  public.  This  last  has  been  called  personnel  adver- tising. 

In  all  of  these  classes  of  advertising  it  is  next  to 
impossible  to  measure  results  with  accuracy.  They  are 
an  "intangible  something,"  so  to  speak.  Nevertheless  in 
the  general  analysis  the  public  utility  has  been  brought 
to  realize  that  such  advertising  is  profitable.  I  desire 
to  repeat  here  what  I  said  upon  this  point  last  year, 
namely:  "It  is  a  good  deal  like  a  patient  ordered  to  fol- 

io wa  vegetable  diet.  It  is  impossible  for  either  him 
or  his  doctor  to  measure  in  drams  or  scruples,  in  heart 
action  or  blood  pressure,  the  exact  percentage  of  bene- 

fit to  his  system  derived  from  the  assimilation  of  any 
particular  item  on  his  ,dietetic  schedule.  Yet  by  his 
general  improvement  the  patient  is  made  to  know  that 

he  is  being  benefited  by  the  course  of  treatment." 
It  is  a  significant  fact  that  even  monopolies  have 

found  it  worth  while  to  enter  the  advertising  field.  The 
telephone  company  is  a  notable  example.  It  is  felt  that 
the  public  has  a  right  to  know  all  it  wants  to  know 
about  the  public  utility  whose  service  it  purchases; 
what  it  consists  of,  how  it  is  run,  tracing  back,  if  need 
be,  that  service  to  the  point  of  origin  and  following  its 
course,  step  by  step,  to  the  point  of  distribution.  Any 
thinking  man  vnll  realize  that  if  the  public  once  can  be 
induced  to  take  an  interest  in  the  inner  workings  of 
any  public  utility  operating  in  its  midst  an  important 
poinnt  is  scored  for  the  utility.  It  is  safe  to  say  that 
nearly  one  hundred  per  cent  of  the  misunderstandings 
that  arise  from  time  to  time  between  the  public  utility 
and  the  public  are  due  to  sheer  ignorance  on  the  part 
of  the  public  of  what  is  involved  in  the  services  for 
which  the  public  pays. 

The  point  is  made,  then,  that  in  this  twentieth  cen- 
tury age  of  progress  and  development  the  advisability 

of  a  public  utility  entering  the  advertising  field  cannot 
be  questioned.  "There  is  always  question,  however,  as 
to  what  particular  form  of  advertising  secures  the  best 
results.  In  an  attempt  to  solve  this  question  I  shall 
suggest  that  the  form  of  advertising  which  appeals 
most  to  the  public  and,  therefore,  should  be  calculated 
to  insure  the  best  results,  is  that  through  which  the 
public  utility  aims  to  take  the  public  to  its  heart,  into 
its  confidence.  The  average  reader  likes  this  form  of 
address.  He  does  not  care  to  be  bombarded  with  either 
statements  or  statistics;  he  likes  to  be  led  rather  than 
driven;  his  general  attitude,  due  largely  to  a  time-old 
distrust  of  the  public  service,  is  inclined  to  be  Mis- 
sourian;  but,  as  a  rule,  he  is  willing  to  be  shown  if 
first  he  can  be  made  to  believe  that  his  confidence, 
and  not  his  credulity,  is  sought  to  be  engaged. 

The  particular  public  utility  with  which  I  have  the 
honor  to  be  associated  has  conducted  a  diversified  ad- 

vertising campaign  for  a  number  of  years  and,  as  far 
as  we  are  able  to  judge,  with  excellent  results.  News- 

papers have  been  practically  the  sole  advertising 
medium,  but  the  advertising  has  been  divided,  into 
classes  according  to  the  purpose  sought  to  be  accom- 

plished, a  series  of  educational  or  institutional  adver- 
tisements being  followed  by  a  series  intended  to  in- 

crease sales  of  the  commodities  manufactured  and 
distributed  by  the  utility.  Our  advertising  department 
reports  favorable  reaction  from  its  campaigns  generally, 
so  that  it  is  not  easj'^  to  pick  out  any  particular  kind  of 
advertisement  as  possessing  more  popular  appeal  than 
another.  However,  it  is  the  opinion  of  the  depart- 

ment that  there  are  three  types  of  advertisement  that 
appear  to  elicit  the  most  favorable  comment.  These 

are: 
First,  advertisements  which  call  public  attention  to 

local  conditions  through  local  mediums  of  advertising, 
showing  progress  and  development  and  the  activities 
prosecuted  by  the  utility  in  keeping  pace  with  and  en- 

couraging such  progress  and  development  by  specific 
extensions  and  improvements   of  service. 
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Second,  those  advertisements  which  explain,  as  sim- 
ply and  as  lucidly  as  possible,  the  intelligent  use  of  the 

particular  commodity  for  sale;  in  other  words,  telling 
the  consumer  how  to  help  himself  through  that  intel- 

ligent use.  The  main  idea  in  this  form  of  advertise- 
ment is  to  convince  the  public  that  economical  use  of  a 

commodity  brings  satisfaction  to  the  consumer,  and  it 
is  better  to  have  satisfied  consumers  than  extravagant 
bills  for  consumption. 

Third,  the  personnel  advertisement.  Under  this  head 
our  company  instituted  a  scheme  of  advertising  where- 

by it  introduced  to  its  consumers  in  various  sections  of 
the  territory  covered  by  its  operations  a  few  of  the 
local  inen  of  the  company  whose  business  it  was  to 
serve  them  in  various  capacities.  In  so  doing  our  com- 

pany endeavored  to  bring  the  point  of  contact  closer,  to 
establish  as  far  as  possible  a  get-together  spirit  be- 

tween the  public  utility  and  the  residents  of  each  com- 
munity covered  by  its  operations.  This  class  of  adver- 
tising awakened  considerable  public  interest  in  the 

various  territorial  divisions  of  the  company's  operating field. 
Not  all  the  utilities,  however,  resort  to  newspaper 

advertising.  Some  affect  billboards;  others  believe  in 
circularization  as  having  a  more  direct  appeal  to  the 
consumer.  Slides  in  motion  picture  theaters,  placards 
in  company  offices,  and  a  dozen  other  methods  of  stim- 

ulating public  interest  present  themselves  from  time 
to  time. 

One  particular  form  of  advertising  has  not  been  in- 
cluded in  those  so  far  discussed  for  the  reason  that, 

unlike  the  others,  it  has  a  direct  selling  interest  and 
its  results  are  susceptible  of  more  or  less  accurate 
measurement.  I  refer  to  what  is  called  financial  ad- 

vertising, that  is  to  say,  advertising  undertaken  in 
connection  with  a  stock  or  bond-selling  campaign.  It 
is  known  generally  that,  following  the  precedent  estab- 

lished nearly  eleven  years  ago  on  the  Pacific  Coast, 
most  of  the  utilities  now  are  selling  stock  over  the 
counter  to  stockholders,  consumers,  employees  and  the 
general  public.  In  connection  with  a  campaign  of  that 
sort  it  is  needless  to  say  that  a  liberal  yet  discrimin- 

ating use  of  printer's  ink  is  almost  indispensable  to success. 

One  of  the  most  desirable  things  in  financial  advertis- 
ing, and  one  of  the  most  difficult,  is  the  ability  to  strike 

a  happy  medium  between  advertising  designed  prim- 
arily to  attract  the  eye  of  the  reader  and  those  bristling 

with  financial  statistics.  The  advertiser  in  this  respect 
must  adapt  himself  to  some  extent  to  the  character  of 
the  medium  which  he  intends  to  utilize.  An  advertise- 

ment in  the  "Commercial  and  Financial  Chronicle"  or 
"Wall  Street  Journal,"  for  example,  which  circulate  al- 

most exclusively  among  men  with  more  or  less  financial 
experience,  may  be  expected  to  contain  little  but  short 
statements  of  fact  and  pertinent  statistics  without  any 
"window  dressing."  On  the  other  hand,  advertisements designed  for  insertion  in  newspapers  having  a  general 
circulation  should  not  be  overburdened  vidth  detailed 
earnings  statements,  balance  sheets,  or  other  matters 
of  a  technical  nature. 

Following  are  some  of  the  things  concerning  which 
the_  prospective  investor  may  naturally  be  assumed  to 
desire  information  before  purchasing  a  security: 

The   business    in    which    the  company   is    engaged. 
Its  gro^vth  over  a  period  of  years,  as  reflected  by  the  increase  in customers,   volume  of  sales,  etc. 
The  character  of  the  territory  in  which  the  company  operates,  as 

indicating    the    possibilities    of    future    development. 

The   company's   past   and   present  earning   capacity. 
Its  present  financial  position  as  indicated  by  '  the  excess  of  cur- 

rent assets  over  current  liabilities,  and  particularly  its  cash  working capital. 

The  property  values  which  its  securities  represent. 
The  market  for  the  security  and  its  acceptability  by  banks  as collateral  for  loans. 
The  price  of  the  security  and  the  terms  upon  which  it  may  be purchased. 

The   rate  of   dividends   and   dates   of  payments. 

There  are,  of  course,  a  good  many  other  points  which 
may  suggest  themselves.  The  foregoing  are  merely some  of  fundamentals,  and  advertisements  can  be  de- 

signed with  advantage  to  cover,  either  in  a  single  dis- 
play or  a  series  of  insertions,  all  of  these  features. 

It  must  be  recognized  that  a  very  considerable  num- 
ber of  people  are  not  trained  sufficiently  in  financial 

matters  to  pick  the  essential  facts  out  of  an  earnings 
statement  or  to  dissect  a  balance  sheet,  and  the  appeal 
to  this  class  of  readers  perhaps  can  be  based  largely 

on  generalities.  Some  companies,  for  example,  have 
secured  a  considerable  measure  of  success  through  ad- 

vertisements emphasizing  the  value  of  thrift  and  the' 
advantages  of  steady  saving,  or  stressing  particularly 
the  unusual  degree  of  safety  afforded  by  public  utility 
investments.  As  a  rule,  however,  it  may  be  said  that 
generalities,  however  attractively  presented,  are  not 
what  is  desired  by  the  experienced  investor.  He  wants 
actual  facts  about  the  security. 

On  the  general  subject  of  financial  advertising  it  may 
be  stated  that  a  successful  campaign  for  the  direct  sale 
of  securities  involves: 

(1)  The  preparation  of  advertisements  designed  to  convey  in  a 
convincing:  and  easily  understandable  manner  the  merits  of  the 
issue  offered. 

(2)  An  intelligent  selection  of  the  most  appropriate  me3iums 

for  the  insertion  of  the  various  types  of  advertisements  which  may " 
be   utilized. 

So  much  for  newspaper  advertising  as  a  means  of 
direct  publicity.  Wiith  that  goes  what  may  be  called 
indirect  publicity,  a  most  desirable  supplement  to  the 
other  and  possessing  the  added  merit  of  insertion  with- 

out cost.  Newspapers  are  always  willing  to  print  items 
possessing  legitimate  news  value,  such  as  recent  state- 

ments of  earnings,  stories  of  business  development, 
articles  on  construction  activities,  and  the  like,  and  the 
public  utilities  through  this  means  may  secure  much 
valuable  puhlicity  which  is  of  interest  not  only  to  hold- 

ers and  prospective  purchasers  of  their  securities,  but 
also  to  the  general  public  as  consumers.  The  fact  that 
the  newspapers  have  come  to  regard  the  major  opera- 

tions of  public  utilities  as  having  a  definite  news  value 
is  evidenced  by  the  tremendous  increase  in  recent  years 
in  the  volume  of  news  publicity  as  measured  by  column 
inches  of  printed  matter. 

House  Organs — Internal  and  External 
By  W.  A,  CYR 

LIKE  some  specious  prescriptions  of  "rubbing  alco- hol," house  publications  of  public  service  com- 
panies are  used  externally  as  well  as  internally. 

Therefore,  like  Julius  Caesar's  Gaul,  so-called,  internal 
publications  may  be  divided  into  two  varieties — internal 
and  external.  A  sort  of  hybrid  of  the  two  forms  a  third. 

Internal  Publication 

Since  charity  and  house  organs  begin  at  home,  the 
primary  house  organ  is  for  strictly  Narcissine  use,  to 
hold  a  mirror  up  to  its  own  face.  In  other  words,  the 
purely  internal  type  is  to  sell  the  company  to  its  human 
components. 
No  company  organization  is  so  united,  despite  the 

best  internal  relations,  that  no  need  exists  for  better 
knowledge  of  the  company  by  all  of  its  many  individual 
members.  Old  timers  may  be  wholly  and  blindly  loyal  to 
a  company  that  for  years  has  treated  them  fairly;  but 
no  company  is  standing  still.  It  needs  new  blood  as  it 
needs  new  poles,  lines,  and  meters  to  augment  growing 
service.  And  these  recruits,  coming  from  the  nowhere 
into  the  here,  must  be  given  in  as  short  time  as  possible, 
the  ideals,  the  respect  for,  and  the  desire  to  be  loyal 
to  the  company  that  grows  into  old-timers  from  long association. 

The  internal  publication,  edited  in  simple  and  human 
fashion,  seeks  to  accomplish  this  task,  carrying  the 
ideals  of  management  in  understandable  terms  to  the 
lowliest  mucker  or  ditch  digger.  In  turn  it  acts  as 
emissary  to  the  management  for  the  man  who  sets 
nieters  or  pulls  cable,  telling  his  ideals  and  aspirations, 
his  loyalty  and  painstaking  service. 

These  strictly  internal  publications,  with  circulation 
limited  to  the  employees  themselves,  are  divided  again 
into  two  classes. 

There  are  papers  like  the  P.S.E.A.  "News"  of  the 
Pacific  Gas  and  Electric  Company,  edited  by  the  em- 

ployees' organization.  These  publications  abound  in 
personal  items  about  employees,  printing  their  contri- 

butions with  as  little  editing  as  the  law  allows,  their 
poems,  their  children's  pictures,  and  accounts  of  their 
outings  and  activities.  It  is  a  little  country  newspaper 
vwthin  the  organization.  Although  of  very  little  in- 

terest outside  the  organization  family  circle,  it  is  per- 
haps the  most  appreciated  type  of  publication  issued 
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internally — as   far   as  the   effect   on  the   personnel   is concerned. 
The  other  type  is  that  put  out  by  the  management 

"on  behalf  of  the  employees."  It  is  designed  for  the 
employee  with  an  eye  to  the  outsider  under  whose  gaze 
it  may  fall.  While  ostensibly  an  internal  publication, 
it  may  be  compared  to  the  school  teacher  when  the  in- 

spector is  present.  This  type  of  magazine  is  more  on 
its  good  behavior.  It  has  its  sections  devoted  to  em- 

ployees' gossip;  but  the  gossip  is  touched  up  where 
mother  tongue  has  been  weak.  And  generally,  as  in 

my  own  company's  magazine,  "Glow,"  of  the  San  Diego 
Consolidated  Gas  &  Electric  Company,  it  devotes  sev- 

eral pages  to  illustrated  articles  on  company  methods, 
properties,  departmental  functions,  ideals,  and  aspira- 

tions. It  is,  in  short,  more  a  magazine  and  less  a  news- 
paper. It  seeks  to  be  instructive  as  well  as  entertain- 

ing, dignified  as  well  as  human. 

External  Publications 

External  publications  also  have  dual  personality. 
There  is  first,  the  quasi-external  publication,  such  as 
issued  by  Western  States  Gas  &  Electric  Company, 
Coast  Valleys  Gas  &  Electric  Company,  and  others,  a 
brief  leaflet  issued  quarterly  by  the  stockholders  ac- 

companying their  dividend  check.  It  aims  to  give  in 
brief  a  review  of  the  construction  or  expansion  features 
of  company  activity,  the  state  of  its  finances,  and  a 
caution  or  two  as  to  the  danger  of  letting  go  of  good 

paying  public  utility  stock  in  trade  for  "wild  cats." 
Other  companies  have  extended  these  boundaries, 

notably  the  "Pacific  Service  Magazine,"  published  by 
the  Pacific  Gas  and  Electric  Company.  This  excellent 
magazine  is  published  to  sell  the  achievements,  service 
and  ideals  of  its  company  to  its  vast  army  of  share- 

holders and  to  the  influential  forces  of  the  community. 
While  it  is  circulated  to  employees  as  well,  it  is  de- 

signed primarily  for  external  consumption. 
Feature  articles,  well  illustrated,  written  by  authori- 

ties vnthin  the  company,  editorials  of  a  high  tone,  and 
generally  well  edited  and  prepared  copy  may  be  used. 
The  purpose  is  at  once  to  impress  and  to  influence  to- 

ward building  substantial  good  will.  It  is  to  gfve 
the  reader  a  feeling  for  the  soundness  of  the  public- 
service  institution  and  a  respect  for  its  high  purposes. 

Another  type  of  external  publication,  the  most  am- 
bitious and  successful  of  which  is  to  be  found  in 

"P.G.&E.  Progress,"  is  essentially  for  public  con- 
sumption, truly  a  newspaper  edited  by  the  company 

on  behalf  of  its  customers.  It  found  its  beginnings  in 
the  small  leaflet  sent  out  with  monthly  bills,  still  in 
vogue  in  many  companies.  Its  contents  are  helpful 
and  instructive,  its  columns  devoted  to  the  better  use  of 
electricity  and  appliances.  Economies  which  appeal  to 
every  housewife,  recipes  for  cooking,  and  methods  of 
doing  housework  electrically  are  featured.  It  carries 
also  constructive  articles  on  company  methods  and 
policies,  tells  how  to  read  meters,  apply  for  service, 
give  notification  of  moving — all  considerations  which 
mutually  benefit  customer  and  company. 
Excerpts  from  editorial  opinions  regarding  public 

policy,  municipal  or  government  ownership,  and  other 
phases  of  activity  are  carried  in  its  pages.  New  con- 

struction is  detailed,  plans  for  improvement  discussed, 
public  movements  of  merit  are  fostered.  In  effect,^  it 
is  a  truly  community  journal — serving  that  community 
which  is  the  company's  territory. 

Internal-External  Publications 
And  now  for  the  hybrid.  It  is  that  type  of  internal 

publication  at  once  internal  and  external,  the  best  ex- 
emple  of  which  is  "San  Joaquin  Power"  of  the  San 
Joaquin  Light  &  Power  Corporation.  In  this  type  of 
magazine  are  combined  the  attractive  features  of 
each  distinct  type,  blended  in  proportion  according  to 
their  value,  the  whole  well  seasoned  with  good  judg- 

ment and  dished  up  in  attractive  style.  This  type  of 
magazine  attempts  the  seemingly  impossible  task  of 
reaching  out  one  hand  to  the  employees,  another  to  the 
public,  and  a  spare  hand  to  the  stockholders. 

There  is  a  definite  section  for  the  frivolities  and  per- 
sonalities of  the  employee.  There  are  sections  de- 

voted to  interests  of  company  and  stockholder  alike. 
And  there  are  articles  and  features  for  the  general 
public,  showing  the  development  of  the  community 
served  by  the  company  and,  modestly,  the  part  played 
by  electricity,  the  master  servant.  The  latter  type  of 
publication,  seeking  to  cover  so  wide  a  field,  requires 

much  more  tactful  and  versatile  treatment  editorially, 
but  in  many  respects  presents  distinct  advantages  of economy. 

Few  doubt  the  value  of  house  publications — no  mat- 
ter how  modest  circumstances  require  them  to  be. 

Rather  it  is  "what  type  of  publication"  that  is  the 
question.  It  is  well  in  such  case  to  survey  the  field 
and  select  that  type  most  urgently  required,  following, 
as  circumstances  warrant,  with  the  other  types,  or  else 
with  gaining  experience,  essay  by  degrees  the  merger 

of  them  all  in  one,  the  internal-external  "hybrid." 

Who  ShaU  Pay  for  Dealer  Helps? 
By  M.  W.  SCANLON 

DEALER  helps,  so  called,  include  all  such  items  as 
folders,  window  and  counter  displays,  ,novelties, 
advertising  cuts,  street  car  cards,  lantern  slides, 

truck  signs,  calendars,  mailing  pieces,  and  outdoor 
posters.  Price  cards  and  catalogs  hardly  can  be  in- 

cluded in  this  list.  Dealer  helps  are  only  such  material 

as  is  circulated  by  dealers  in  retail  selling  efl'ort.  They are  an  economical  aid  to  retail  selling  and  therefore necessary. 

Such  material  is  subject  to  the  wasteful  or  the  saving 
element  in  the  personal  equation  of  each  dealer  to  whom 
it  is  supplied.  This  is  more  likely  to  be  a  saving  ele- 

ment if  the  dealer  has  a  real  financial  investment  in  the 
material  and  realizes  it.  Even  when  a  dealer  has  an 
actual  money  investment  at  stake,  he  often  will  follow 
least  resistance  and  allow  inefiicient  use  of  the  ma- 

terial rather  than  spend  the  time  and  energy  necessary 
to  get  the  greatest  benefit  from  it.  Naturally  this  ten- 

dency is  greater  where  no  investment  is  involved. 

Dealer  helps  are  practically  out  of  the  question  un- 
less they  can  be  produced  on  a  large  scale.  The  cost 

of  quantities  ordinarily  sufficient  for  the  demands  of 
an  individual  dealer  would  be  exorbitant.  It  is  neces- 

sary, then,  that  they  be  financed  and  produced  by  some 
central  agency. 

If  left  to  cooperative  associations,  the  cost  of  the 
material  is  borne  by  the  membership,  which  automatic- 

ally answers  the  question,  "Who  shall  pay?"  Dealer 
helps  produced  by  associations  must  be  neutral  in  their 
appeals.  This  places  them  on  a  footing  with  the  sales- 

man who  offers  to  sell  a  customer  "any  kind  of  an  iron 
you  want"  without  regard  to  comparative  quality,  dura- 

bility, or  efficiency.  The  salesman  in  this  case  has  an 
opportunity  to  show  several  irons,  but  the  cooperative 
dealer  help  is  limited  to  noncommittal  illustration  and 
discussion.  Consequently  the  burden  of  financing  and 
producing  dealer  helps  has  fallen  upon  the  manufactur- 

ers who  have  a  definite  prospect-satisfying  and  sales- 
making  story  to  tell.  And  because  dealer  helps  prepared 

by  a  manufacturer  tell  the  story  of  that  manufacturer's 
particular  line,  dealers  are  often  inclined  to  ask  offend- 
edly  why  they  should  be  expected  to  bear  the  advertising 
bills  of  "So-and-So  Electrical  Manufacturing  Company." 

A  statement  of  the  several  functions  in  the  process  of 

placing  the  product  in  the  consumer's  hands  may  be  put this  way: 

Manufacturer    makes    the    goods. 

Manufacturer   stocks  the  goods  centrally.     - 
Manufacturer  sells  the  goods  to  jobber. 

Jobber   stocks  the   goods   sub-centrally. 
Jobber  sells  the  goods  to   dealer. 
Dealer    stocks  the   goods    locally. 
Dealer   sells   the   goods   to   consumer. 
Dealer  installs  and  services  the  goods  sold. 

Each  of  these  operations  is  an  easily  defined  expense 
item.  If  any  one  of  the  three  members  of  this  chain 

offers  to  do  any  part  of  another  member's  work,  a  trans- 
fer of  expense  is  involved  and  the  second  member 

profits. Dealer  helps  are  definitely  an  adjunct  to  the  selling 
of  goods  to  the  consumer.  But  since  it  is  uneconomical 
for  individual  dealers  to  produce  their  own  folders,  dis- 

plays, etc.,  the  situation  requires  that  the  manufacturer 
produce  the  dealer  helps.  This  still  constitutes  an  ac- 

ceptance by  the  manufacturer  of  a  portion  of  the 
normal  function  of  the  dealer,  a  favor  from  manufac- 

turer to  dealer. 

Two  principal  reasons  exist  for  the  cost  of  dealer 
helps  being  placed  on  the  dealer: 



516 Journal    of    Electricity [Vol.  54  —  No.  11 

1.  More  careful  and  efficient  use  is  made  of  material  in  which 
the   dealer   has   his   own  money   invested. 

2.  Dealer  helps,  heing  a  retailing  accessory,  should  be  paid  for 
by  the  one  to  whom  retail  profits  accrue. 

But  logical  conclusions  also  must  cover  the  psycho- 
logical considerations  in  selling.  If  dealers  ever  pay 

for  all  their  folders  and  displays,  it  will  be  only  as  the 
result  of  a  tremendously  successful  job  of  selling.  They 
have  become  so  accustomed  to  being  supplied  lavishly 
with  dealer  helps  of  all  kinds  that  many  of  them  have 
come  to  expect  such  helps  as  a  divine  right.  They  are 
willing  to  pay  for  the  occasional  display  or  novelty,  but 
it  is  an  expensive  undertaking  to  sell  them  any  large 
proportion  of  what  they  receive  at  anything  like  actual 
cost  prices. 

The  experience  of  this  company  in  selling  the  window 
display  services  and  the  illustrated  letterheads  is  suffi- 

cient evidence  of  this  obstacle.  The  actual  cost  of  se- 
curing such  window  display  service  contracts  as  we 

have  now  in  the  San  Francisco  office  is  so  exorbitant  that 
there  is  little  possibility  of  our  realizing  enough  addi- 

tional business  to  balance  the  account.  For  example: 
one  of  our  merchandising  salesmen  working  his  terri- 

tory was  accompanied  by  a  publicity  division  man  for 
a  week,  and  both  talked  the  window  display  service 
to  every  dealer  on  whom  they  called.  On  the  trip  four 
displays  were  placed.  Possibly  one  man  could  have 
done  as  well  alone,  if  he  had  both  the  outside  man's 
knowledge  of  the  trade  and  the  inside  man's  knowledge 
of  the  displays.  Even  so,  the  average  would  have  been 
a  display  for  each  day  and  a  half  per  man,  and  the  cost 
per  sale  aside  from  cost  of  production,  warehousing, 
and  transportation  would  have  been  close  to  twenty 
dollars.  Yet  this  seems  to  be  the  only  way  these  dis- 

plays can  be  sold. 
The  dealer  believes  sincerely  that  the  manufacturer 

should  provide  for  him,  free  of  all  cost,  all  the  dealer 
helps  he  can  use.  In  spite  of  this  obstacle,  it  seems 
absolutely  necessary  that  the  dealer  be  called  on  to 
bear  a  portion  of  this  expense,  because  the  demand  for 
this  material  is  increasing  to  the  point  where  its  cost 
has  become  an  extremely  important  item,  and  it  is  not 
infrequently  that  we  receive  requests  for  dealer  helps 
worth  ten  to  twenty  per  cent  of  the  business  that  we 
expect  to  result.  It  takes  only  200  folders  of  the  black 
and  white  half-cent  variety  to  eat  up  iive  per  cent  of 
the  gross  retail  sales  value  of  four  $5  irons.  The  aver- 

age electrical  dealer  spends  less  than  two  per  cent  of 
his  gross  sales  in  advertising  locally  for  himself. 

Probably  the  best  we  can  ask  is  that  the  dealer  ac- 
cept a  part  of  the  cost  of  dealer  helps.  This  secures 

from  him  a  more  vital  interest  because  of  financial  in- 
terest, avoids  partly  the  expensive  operation  of  selling 

him  something  he  believes  should  be  given  him,  and  at 
the  same  time  gives  the  manufacturer  a  measure  of 
much  deserved  relief.  This  sharing  of  expense  should 
not  be  based  on  certain  items  but  should  be  on  a  set 
basis  for  all  items  in  order  to  be  fully  eifective. 

Reaching  the  Stockholder 
By  CHARLES  HESTON  PEIRSON 

IN  a  modern  sales  organization,  in  which  publicity, 
advertising    and    salesmanship    are    woven    together 
for  a  particular  purpose,  it  is  impossible  and  futile 

to  attempt  to  separate  the  strands.  In  discussing  the 
subject  of  stock  sales  or  "reaching  the  stockholder," 
from  the  standpoint  of  the  publicitiy  manager  the  ex- 

istence of  a  permanent,  efficient  and  agressive  sales 
organization  must  be  recognized  as  fundamental.  Were 
it  not  so,  it  is  doubtful  if  the  most  active  efforts  in 
publicity  and  advertising  would  be  perceptibly  efficient 
in  selling  conservative  securities,  of  the  non-speculative 
and  non-spectacular  class.  In  this  conservative  class  are 
the  public  utilities  of  California  and  the  United  States, 
and  the  placing  of  their  securities  in  the  market  involves 
a  thoughtful  transaction  between  the  seller  and  buyer. 
In  almost  every  instance  they  are  culminated  by  ex- 

perienced salesmen  or  the  ordinary  employee  of  the 
utility  who  has  had  some  training  in  selling  the  com- 

pany's stock  to  its  consumers. 
Having  only  a  superficial  knowledge  of  the  stock- 

selling  methods  of  other  California  utilities,  I  must 
confine  this  discussion  largely  to  the  activities  of  the 
Southern  California  Edison  Company  in  placing  its 
junior  securities  in  the  hands  of  the  public,  and  of  this 

public  its  consumers  and  patrons  are  the  dominating 
element. 

Historically,  the  story  of  the  company's  experience 
in  the  sale  of  its  common  and  preferred  stock  runs  sub- 

stantially as  follows:  When  in  July,  1917,  the  South- 
em  California  Edison  Company  adopted  the  policy  of 
selling  its  junior  securities  to  its  patrons  and  the  pub- 

lic, it  had  approximately  2,000  stockholders,  nearly  all 
of  whom  resided  in  the  East.  The  campaign  of  adver- 

tising and  salesmanship  scarcely  had  been  organized 
when  war  necessity  required  the  government  to  float 
enormous  issues  of  Liberty  Loan  bonds.  Actuated  by 
patriotic  motives,  the  company,  like  nearly  all  of  the 
"hundred-percent"  American  organizations  of  its  class, 
retired  from  active  competition  with  the  United  States 
Treasury.  It  seemed  manifestly  unfair  to  push  the  sale 
of  securities  bearing  a  normal  rate  of  interest  against 
the  securities  of  the  United  States  Treasury,  the  pro- 

ceeds of  which  were  essential  to  the  prosecution  of  the 
war.  Thus  it  transpired  that  until  after  the  armistice 
the  company  practically  retired  from  all  active  stock 
selling,  swinging  the  volunteer  services  of  its  organi- 

zation and  donating  large  volumes  of  advertising  space 
that  had  been  arranged  for  to  the  sale  of  Liberty  Loan 
bonds.  In  the  years  of  adjustment  following  the  war 
money  was  in  great  demand  for  rehabilitation,  and 
conditions  were  generally  adverse  to  the  marketing  of 
securities.  It  thus  resulted  that  from  the  year  1917 
to  the  beginning  of  1921  the  company  had  secured  only 
4,000  additional  stockholders,  or  a  total  of  6,000. 

With  the  return  of  normal  conditions,  and  with  a 
seasoned  organization  of  salesmen  and  a  publicity  pro- 

gram that  functioned  from  the  city  to  the  smallest 
hamlet,  the  company  began  its  actual  stock-selling 
activities,  adding  18,000  new  stockholders,  most  of 
whom  were  consumers,  and  ended  the  year  Jan.  1,  1921, 
with  a  total  of  24,000  individual  stockholders. 

In  1922  this  number  was  raised  to  48,000  stockhold- 
ers; in  1923  to  64,000  stockholders;  and  the  year  1924 

closed  with  70,103  individual  stockholders,  of  whom  at 

least  90  per  cent  are  consumers  of  the  company's  elec- 
tric product,  either  by  direct  meter  connection,  or 

through  the  medium  of  some  of  the  organizations  that 
purchase  current  at  wholesale  and  distribute  it  to  the 
consumer.  Since  1917  the  total  sales  of  junior  securi- 

ties have  amounted  to  over  $60,000,000. 
While  over  70,000  stockholders  out  of  approximately 

hall  a  million  meters  supplied  by  the  company's  elec- 
tric product  either  at  retail  or  wholesale  seems  quite 

an  encouraging  start,  the  company  regards  it  as  only 
a  start.  Theoretically  it  is  assumed  that  every  con- 

sumer should  be  a  participating  partner  in  the  electric 
utility  that  serves  him.  The  ideal  public  utility  of  the 
future  is  the  one  in  which  every  consumer  is  a  partner- 
stockholder. 

While  anything  approaching  saturation  of  stock  sales 
is  in  the  very  remote  future,  this  utility  is  continually 
endeavoring  by  more  intensive  and  analytical  study 
based  on  eight  years  experience  to  keep  the  volume 
of  sales  on  the  increase  as  well  as  to  keep  the  sale 
cost  down. 

Fitting  very  closely  into  the  methods  which  it  is 
adopting  is  the  long  established  plan  of  purchasing  ad- 

vertising space  in  annual  blocks  that  can  be  consumed 
in  such  quantities  and  at  such  times  as  its  use  is  most 
advantageous  and  keeping  so  far  as  possible  away  from 
"rate  holders,"  standing  ads  or  any  of  the  forms  of 
contract  which  compel  the  use  of  advertising  when  and 
where  its  value  is  negligible.  In  central  and  southern 
California,  as  well  as  in  other  parts  of  the  state,  tliere 
is  a  very  great  diversity  of  cropping  seasons  which 
have  a  most  important  bearing  on  stock  sales.  In  a 
community  where  all  the  money  is  being  used  to  grow 
a  crop,  there  is  little  available  for  investment.  When 
the  harvest  is  over  and  its  proceeds  come  home,  the 

harvest  money  seeks  investment.  The  company's  se- 
curity manager  has  worked  out  a  few  successful  studies 

in  alternating  activities  which  seem  to  justify  further 
and  more  comprehensive  analysis.  He  maintains  in  the 
field  what  he  calls  the  "flying  squadron"  of  salesmen. 
The  company  is  working  on  the  amplification  of  this 
system  by  making  its  stock  sales  advertising  conform 
in  a  large  degree  and  be  coincident  to  the  activities  of 
this  flying  squadron. 

The  phases  of  this  alternation  of  activities  which  the 
sales  manager  has  inaugurated  can  be  illustrated  by 
these  three  examples: 
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-  During  April,  May  and  June  in  the  foothill  regions 
of  southern  California  he  finds  that  money  is  normally 
plentiful  and  stock  sales  good,  because  it  is  at  this 
season  that  the  proceeds  from  Valencia  oranges  and 
other  citrus  fruits  have  returned  to  the  community  and 
are  awaiting  investment.  During  September,  October 
and  November  the  money  from  the  harvest  of  grains, 
raisins  and  deciduous  fruits  is  coming  back  to  the 
growers  of  Tulare  and  Kings  counties.  In  January 
and  July  the  semi-annual  interest  on  bonds  is  being 
paid,  and  consequently  there  is  a  surplus  for  investment 
in  Los  Angeles  and  the  large  residential  cities  of  south- 

ern California. 
By  working  his  flying  squadron  and  centering  his 

sales  activities  at  the  centers  where  money  is,  so  to 
speak,  at  leisure,  far  better  sales  results  are  obtained 
than  would  be  possible  in  the  territory  where  capital 
is  engaged  in  the  requirements  of  production. 

-It  naturally  follows  that  shifting  large  space  adver- 
tising to  stimulate  the  activities  of  the  stock  sales  de- 

partment to  conform  to  the  prospect-peaks  in  the  rota- 
tion of  the  season's  advertising  has  a  much  stronger 

pulling  power  than  it  would  have  if  dribbled  out  in  the 
communities  where  all  the  money  of  the  people  is  in 
demand  for  the  conduct  of  their  own  affairs.  Such 
studies  as  this  lead  the  company  to  believe  that,  as  it 
reaches  conclusions  from  exact  analysis  and  bases  its 
activities  on  proven  data,  it  will  continue  to  reach  more 
and  more  of  its  consumers,  and  that  each  year  will 
increase   the   number  of  customer-owners. 

At  this  writing  the  securities  manager,  the  advertis- 
ing manager,  and  the  publicity  manager  are  collaborat- 
ing in  the  preparation  of  a  set  of  district  charts  which 

they  believe  will  enable  the  general  manager  to  see  at  a 
glance  what  has  been  accomplished  in  each  of  the 
thirty-one  geographic  districts  in  which  the  Edison  ter- 

ritory is  divided  and  enable  him  to  determine  with  con- 
siderable exactness  the  field  in  which  activities  can  be 

directed  most  advantageously. 
It  is  proposed  that  each  of  these  district  charts  shall 

show  the  district  population;  the  number  of  meter 
connections;  the  total  circulation  of  newspapers  within 
the  district,  and  so  far  as  possible  the  financial  status 
of  the  district  and  the  number  of  company  stockholders. 
Each  of  these  statistical  groups  is  to  be  worked  out  in 
percentages,  each  as  relating  to  the  other.  For  in- 

stance, the  total  newspaper  circulation  shown  in  its 
ratio  to  the  number  of  stockholders  would  enable  the 
publicity  manager  and  the  advertising  manager  to 
reach  valuable  conclusions  as  to  the  relative  drawing 
power  of  newspaper  advertising  in  each  of  the  thirty- 
one  districts.  Naturally  this  knowledge  will  be  a  valu- 

able guide  in  making  up  the  annual  advertising  appro- 
priation and  will  show  where  it  is  profitable  to  increase 

the  amount  of  advertising.  Efforts  are  being  made  to 
substitute  exact  knowledge  for  generalities  and  chance 
conclusions.  From  the  very  outset  it  has  been  the  plan 
to  meet  advertising  constructively.  Its  dominating  note 
has  always  been  "be  a  partner  in  the  utility  which  pro- 

vides your  electric  service,"  or  "let  your  power  stock 
dividends  pay  your  power  bills."  The  company  always 
is  striving  to  get  away  from  the  catch  phrase,  the 
"solving  sentence,"  the  platitude,  and  the  slogan  which 
advertising  adventurers  have  worn  threadbare,  and  to 
substitute  constructive  ideas  which  will  stimulate  con- 

structive thought  and  cause  the  reader  to  apply  the 
great  principle  of  customer-ownership  to  his  home  and his  business. 

The  preparation  of  advertising  copy  for  a  public 
utility  company  requires  a  deeper  and  greater  range  of 
economic  thought  than  in  the  arrangement  of  an- 

nouncements for  ordinary  commercial  purposes.  It  is 
truly  one  of  these  occupations  in  which  the  more  work 
you  put  into  it,  the  more  results  you  take  out. 

The  writer  is  frequently  asked  these  questions:  "What 
effect  has  publicity  on  stock  sales?"  "What  effect  has 
stock  sales  on  publicity?" 

To  the  first  question  the  most  definite  answer  that  I 
can  make  is  to  quote  the  investment  manager  who  says, 

-."It  is  only  once  in  a  blue  moon  that  one  of  my  sales- 
men has  to  sell  the  Southern  California  Edison  Com- 

pany to  a  stock  prospect."  Publicity  and  advertising  has 
informed  the  public  so  thoroughly  and  saturated  the 
community  regarding  the  company,  its  projects  and  its 

service,  that  the  salesman's  task  is  very  largely  con- 
fined to  a  strictly  business  transaction.  It  is  very  much 

the  kind  of  a  transaction  that  would  take  place  between 

a  salesman  and  a  customer  who  is  deciding  upon  the 
purchase  of  a  standard  article. 

It  is  the  salesman,  however,  who  in  the  majority  of 
clases,  closes  all  security  transactions.  It  is  only  in 
rare  instances  that  the  company  is  able  to  trace  any 
such  results  from  advertising  as  would  occur  with  a 
mail  order  house. 

Of  course,  there  are  freak  exceptions.  Several  years 
ago  when  the  advertising  campaign  was  spread  out  so 
that  the  smallest  weekly  paper  in  the  Edison  territory 
should  have  its  proportionate  share  of  business  as  based 
on  its  circulation,  the  company  placed  one  or  two 
exclusive  advertisements  in  a  small  weekly  paper  with 
about  three  hundred  subscribers.  Within  a  little  over 
a  fortnight  the  district  manager  in  this  district  sold 
something  over  $30,000  worth  of  stock  over  his  counter. 
This  result  was  so  unusual  that  I  gave  it  personal 
investigation,  and  the  answer  was  simple.  This  lititle 
paper  was  circulated  by  rural  free  delivery  among 
ranchers  in  a  rich  and  highly  productive  agricultural 
community  in  which  probably  very  few  city  papers  were 
read.  These  prosperous  ranchers  had  money  at  interest 
on  low  rate  investments  and,  as  they  were  practically 
all  patrons  and  consumers  of  the  Edison  company,  they 
had  confidence  in  it.  Seeing  the  announcement  of  junior 
securities  at  a  better  rate  of  interest  than  their  money 
was  returning  to  them,  they  went  unsolicited  to  the 
nearest  Edison  office  and  became  partner-stockholders 
in  the  utility  which  provided  the  electricity  for  their 
ranches.  While  such  instances  as  this  should  never  be 
taken  as  a  guide  for  general  advertising  campaigns,  it 
illustrates  very  forcefully  the  selling  power  of  the  ad- 

vertising columns  in  the  smallest  legitimate  newspaper, 
and  emphasizes  very  emphatically  that  a  field  is  most 
imperfectly  covered  when  the  advertising  department 
depends  on  metropolitan  or  class  papers  to  blanket  a 
large  domain. 

The  effect  that  stock  sales  have  on  publicity  is  a  most 

interesting  phase  of  this  company's  activities.  The  one 
hundred  and  seventy  odd  newspapers  published  in  this 
territory  are  the  medium  through  which  the  company  is 
in  constant  communication  with  its  stockholders.  Edi- 

son stockholders  are  as  numerous  among  their  sub- 
scribers as  the  stockholders  in  their  mutual  irrigation 

companies;  their  citrus  association,  of  their  walnut 
growers'  association,  and  consequently  Edison  news 
ceases  to  be  regarded  as  a  foreign  activity,  but  becomes 
intensively  local  because  it  has  a  personal  and  vital 

interest  to  the  editor's  own  constituency.  It  is  my  be- 
lief that  as  customer-ownership  increases,  and  the 

publishers  of  the  state  come  to  understand  that  public- 
utility  stockholders  represent  larger  and  larger  blocks 
of  their  readers,  the  necessity  for  company  publications 
and  circulation  will  decrease. 

Big  construction  projects  are  naturally  of  state-wide 
interest  and  are  sometimes  world  news.  The  stock- 

holder of  the  company  which  is  engaged  in  these  pro- 
jects expects  to  see  their  progress  related  in  his  local 

paper.  But  big  construction  projects,  in  fact  construc- 
tion work  of  sufficient  importance  to  become  news,  are 

too  much  like  "angels'  visits"  to  be  relied  upon  as  a 
constant  source  of  news.  Stock  sales  and  financial 
activities,  on  the  other  hand,  are  so  constant  that  they 
can  be  reduced  to  a  news  routine. 

The  annual  budget  is  always  the  subject  of  a  feature 
story.  A  month  or  two  later  the  budget  appropriation 
is  split  into  the  appropriations  for  construction  and 
betterment  in  each  of  the  thirty-one  districts,  making 
each  an  individual  local  story.  An  appropriation  of 
several  hundred  thousand  is  as  good  a  story  for  a 

small  town  as  a  new  courthouse,  and  these  "split 
budget"  stories  usually  carry  a  seven  or  eight  column 
banner-line  head.  Then  there  is  the  annual  meeting  of 
stockholders  which,  if  properly  localized,  interests  as 
many  Edison  stockholders  in  each  town  as  would  be 
interested  in  the  meeting  of  the  citrus  association.  Four 
good  local  stories  are  always  available  based  on  the 
payment  of  quarterly  stock  dividends.  The  company 
has  sa  many  stockholders  in  these  small  towns  that  the 
arrival  of  dividend  checks  is  of  interest  to  the  banker 
and  the  merchant,  as  well  as  to  the  stockholders  who 
receive  them.  Sometimes  these  are  worked  out  so  as 
to  show  just  how  much  Edison  dividend  money  will 
reach  a  town  on  a  certain  day.  It  is  found  that  these 
little  quarterly  stories  have  about  the  best  psychological 
effect  of  any  that  are  sent  out.  They  show  the  people 
of  the  community  that  the  corporation  is  not  engaged 
solely  in  taking  money  out  of  the  town  in  the  form  of 
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light  bills,  but  returning  money  to  the  consumer  in 
dividend  checks.  These  regular  payments  of  dividends 
to  Edison  stockholders  likewise  have  a  tendency  to 
•create  more  Edison  stockholders  and  to  discourage  peo- 

ple who  put  money  into  wildcat  schemes  that  usually 
return  assessments  instead  of  dividends. 

Speaking  from  the  viewpoint  of  a  publicity  man,  each 
day  of  a  long  life  which  has  been  exclusively  devoted  to 
writing  and  dissemination  of  the  printed  word  adds  to 
my  belief  that  publicity  is  the  great  dominating  medium 
by  which  the  people  en  masse  can  be  enlisted  in  the 
public  ownership  of  utilities  which  serve  them,  in  the 
cooperative  movement  in  which  we  are  all  engaged,  and 
cooperation  is  the  antidote  for  anarchy. 

Permit  me  to  emphasize  and  underscore  dissemination 
and  distribution  of  publicity,  for  that  impresses  me  as 
the  great  problem  of  publicity.  Distribution  is  to  pub- 

licity exactly  what  transmission  is  to  electricity  and 
what  transportation  is  to  commerce.  Without  a  prac- 

tical distribution  system  the  best  publicity  mill  that 
ever  ground  out  copy  is  a  power  house  without  a  dis- 

tribution system. 
Not  a  week  passes  by  but  some  applicant,  young  or 

old,  with  a  iine  store  of  qualifications  strikes  me  for  a 
job  to  write  publicity.  They  all  want  to  sit  at  a  desk 
and  be  generators  and  let  someone  else  peddle  their 
product.  I  have  yet  to  find  the  first  one  who  desires  to 
buckle  on  the  gaffes  and  go  out  and  shin  up  a  single  new 
pole  which  will  add  to  the  distribution  of  publicity.  I 
could  go  into  a  broadcasting  station  tonight  and  whistle 
into  the  microphone  and  fill  every  desk  in  the  Edison 
oflice  tomorrow  morning  with  writers  who  in  a  week 
could  paper  the  walls  in  every  newspaper  office  in  Cali- 

fornia  with  fairly  good  copy — but  who  would  print  it? 
In  eighteen  years  of  corporation  publicity  work  I  have 

not  found  a  single  man  with  a  single  constructive  idea 
which  would  work  out  as  a  practical  invention  for  in- 

creasing the  volume  of  constructive  publicity,  and  for 
disseminating  it  through  the  twenty-five  million  dollars 
worth  of  newspaper  properties  and  their  circulation 
organizations  which  now  exist  within  the  state  of 
California. 

The  impossibility,  and  the  futility  of  any  individual,  or 

group  eff^ort  to  carry  a  message  once  or  twice  a  month 
to  the  millions  of  people  in  this  territory  seems  to  me 
more  and  more  apparent,  as  I  squirm  my  way  through 
the  throngs  and  traffic  of  the  great  cities  and  ride  the 
long  road  that  stretches  among  isolated  ranches  from 
San  Francisco  to  San  Diego. 
A  regiment  of  orators  talking  six  nights  a  week  and 

twice  on  Sunday  could  not  assemble  this  vast  audience 
in  groups  of  two  hundred,  and  address  them  in  fifty 
years.  But  this  multitude  of  five  or  six  million  readers 
reads  some  one  of  the  five  hundred  newspapers  pub- 

lished in  California  once  a  day  or  once  a  week.  If 
these  papers,  with  their  perfectly  organized  systems  of 
circulation  and  distribution,  carry  our  message  of 

cooperative  endeavor,  "Prosper  and  help  prosper;" 
"Live  and  let  live,"  to  their  millions  of  readers,  we  shall 
have  reached  the  stockholder,  and  the  stockholder  is 
the  unit  of  state  development  and  of  community  and 
national  prosperity. 

Public  Relations  from  the  Domestic  Angle 
By  BEN  S.  ALEEN 

THE  family  is  the  foundation  of  every  worth-while 
institution  developed  by  our  present  form  of  civili- 

zation. This  is  true  of  commercial  as  well  as  civic 
affairs  and  is  not  likely  to  be  questioned  by  any  serious 
student  of  industrial  problems. 
When  master  and  man  worked  together  in  small 

industrial  units  they  practiced,  whether  consciously  or 
not,  the  same  give-and-take  found  necessary  in  their 
more  intimate  family  relations.  As  industry  became 
more  complex  the  trade  and  factory  guilds  began  to 
take  the  place  of  the  smaller  units,  but  always  paid 
due  regard  to  the  precious  self-respect  of  both  master 
and  man. 

The  rift  between  the  two  began  when  Watts  on  one 
of  the  most  momentous  occasions  in  the  history  of  the 
world  saw  the  tremendous  significance  of  the  lifting 
of  the  lid  by  the  steam  in  a  tea  kettle.  The  rift  thus 
opened  with  the  dawn  of  the  machine  age  and  steadily 
widened  until  it  reached  the  dimensions  of  a  chasm. 
This  chasm  has  been  the  depositary  of  a  huge  mass  of 
human  wastage  and  suffering  in  the  intervening  cen- 

turies. Some  of  the  finest  minds  of  civilization  have 

attempted  to  bridge  the  chasm  between  social  and  eco- 
nomic values  with  but  little  success  until  almost  the 

dawn  of  the  present  century. 
Yet  a  simple  formula  has  always  existed  for  the 

solution  of  a  problem  which  has  prevented  modem  civ- 
ilization from  becoming  the  fine  flower  of  all  civiliza- 

tions. Nearly  two  thousand  years  ago  it  was  preached 
from  a  Mount  by  the  Master  Economist  of  history. 
That  formula  has  many  variations  from  sacrifice  to 
service,  but  always  it  implies  the  glory  of  individual- 

ism and  the  upholding  of  the  self-respect  of  the  human 
animal. 

Master  and  man  in  the  early  days  of  small  indus- 
trial units  and  trade  guilds  were  terms  of  the  same 

significance  as  parent  and  child,  but  in  the  machine 
age  they  took  on  the  hardness  of  the  material  in  which 
master  and  man  worked.  The  terms  connoted  domina- 

tion and  subservience. 
The  fault  lay  in  a  wrong  attitude  towards  the  pur- 

pose of  industry  which  was  vividly  defined  when  James 
Harvey  Robinson  wrote  that  the  evils  of  the  machine 
age  began  when  men  started  to  make  chairs  not  to  sit 
in  but  for  profit. 

The  initial  misconception  began  with  the  master,  but 
it  was  not  long  before  the  man  adapted  the  same  im- 

pulse to  his  own  necessities,  and,  needless  to  say,  joined 
battle  on  a  ground  so  narrow  that  neither  side  could 
fight  thereon  without  disaster  to  both.  But  they  have 
fought,  and  civilization  for  two  centuries  has  been  the 
victim  of  the  most  senseless  warfare  ever  waged;  a 
war  which  undoubtedly  has  done  more  to  retard  pro- 

gress of  civiiization  than  all  of  the  wars  of  nations  since 
international  boundaries  first  were  laid  down. 

A  distinguished  Englishman  once  said  that  the  chief 
glory  of  America  lay  in  the  fact  that  the  unendowed 
individual  was  given  more  chance  of  attaining  distinc- 

tion through  his  own  efforts  in  this  country  than  in  any 
other  nation  of  our  own  or  former  ages,  and  he  ex- 

pressed the  opinion  that  for  this  reason  alone  our  coun- 
try had  justified  itself  above  all  others.  That  was  a 

proud  tribute  and  one  which  we  should  cherish. 
In  this  industrial  age  our  greatest  problem  is  the 

keeping  alive  of  this  precious  individualism  while  sub- 
ordinating it  to  the  necessities  of  a  complex  industrial 

order.  That  is  being  done,  and  it  is  the  proud  boast 
of  the  public  utility  corporations  that  they  have  taken 
the  lead  in  the  effort  to  bridge  the  chasm  between  social 
and  economic  values.  The  bridgeheads  on  both  sides 
are  in  place,  and  they  are  solidly  built  on  piers  of 
service. 

Service  is  the  modem  economic  application  of  the 
Sermon  on  the  Mount.  There  is  nothing  mysterious 
about  it,  but  the  sound  application  of  that  little  word 
is  accomplishing  wonders,  making  it  appear  almost 
miraculous. 

Not  so  long  ago  the  advocate  of  international  peace 
exposed  himself  to  ridicule,  contumely  and  frequently 
to  actual  persecution.  Today  it  is  respectable  to  be  a 
peace  advocate.  Similar  was  the  experience  of  the 
pioneers  in  industrial  reform  who  held  that  industrial 
warfare  is  even  more  insane  than  international  hostili- 
ties. 

It  is  a  far  cry  in  progress  but  not  in  time  from  the 
period  when  a  utility  perforce  must  justify  itself  apolo- 

getically as  a  servant  of  the  public  to  the  day  when 
Samuel  Insull,  a  great  utility  executive,  could  make 
the  following  forthright  statement: 

"I  would  like  to  refer  to  the  question  of  publicity  and 
public  relationsliip.  .  .  .  It  is  of  more  consequence 
to  our  properties  than  all  the  rest  put  together.  .  .  . 
For  involved  in  the  safety  of  our  capital,  the  develop- 

ment of  our  business  and  the  premanency  of  our  busi- 
ness, above  everything  else,  is  this  question  of  public 

relations.  .  .  Our  first  duty  is  to  see  to  it  that  every- 
body in  our  organizations,  from  the  man  at  the  top 

to  the  girl  at  the  cash  window  or  the  boy  who  delivers 
bills,  are  so  educated  in  the  fundamentals  of  our  busi- 

ness that  they-  will  carry  home  to  all  of  our  customers, 
which  means  to  the  whole  of  our  respective  communi- 

ties, this  primary  fact:  that  the  recognition  of  the  duty 
we  owe  to  the  public,  which  we  serve  in  every  house- 

hold, stands  in  our  minds  alongside  of  our  duty  to  the 
owners  of  the  properties  we  manage." 

In  the  above  argument  it  would  seem  that  there 
has  been  a  considerable  swing  away  from  the  moorings 
of  our  premises.  However,  it  is  easy  to  swing  back, 
because  we  started  with  the  familiy,  and  we  are  com- 
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ing  back  to  the  domestic  relations  of  a  utility  corpora- 
tion. 

The  term,  master  and  man,  pure  enough  in  its  origin 
and  application,  does  not  fit  in  with  our  conception  of 
the  individualism  of  American  democracy,  so  we  have 
adopted  a  better  term — management  and  men  or  men 
and  management — it  does  not  matter  which,  since  they 
cannot  be  separated. 

The  term  means  no  departure  from  proven  economic 
practices,  but  does  very  decidedly  mean  progress  in 
capitalistic  society.  Capitalism  works  now  as  it  always 
has  worked,  clumsily,  but  it  does  work  and  no  other 
system  yet  tried  has  worked.  Its  chief  weakness  lies 
in  the  fact  that  there  are  not  enough  capitalists. 

"Men  and  management"  offers  a  solution,  for  the  suc- 
cessful application  of '  this  modern  formula  implies 

stock  ownership  by  employees.  On  that  foundation 
your  structure  of  domestic  relations  will  stand  the 
most  furious  storms,  and  about  it  should  gather  your 
public  relations.  But  of  course  stock  ownership  does 
not  stand  alone.  It  is  after  all  only  a  device  dependent 
for  its  ultimate  security  on  the  human  factor. 

Every  normal  human  being  has  the  creative  instinct 
always  crying  for  expression.  Give  that  instinct  free 
play,  is  my  plea  to  all  public  relations  executives,  who 
are  laying  the  proper  foundation  through  theii'  own fellow  workers  for  the  success  of  their  efforts.  Avoid 

the  word  "welfare"  as  you  would  the  plague  and  look 
askance  upon  the  professional  "Lady  Bountiful"  of 
either  sex.  Not  patronage  but  shoulder-to-shoulder 
team  work  should  distinguish  company  personnel  activi- 

ties. Let  the  employee  create  and  develop  ideas.  Be 
ready  with  your  help,  but  keep  alive  his  self-respect  by 
insisting  that  he  follow  modern  practices  by  using  a 
self-starter. 

I  shall  enter  into  no  details  inherent  in  the  subject 
of  public  relations  from  the  domestic  angle  because  the 
technique  of  the  job  is  not  important. 

Your  work  is  not  a  science;  it  is  an  art,  and  because 
of  this  fact  your  pathway  is  filled  with  stones,  and  a 
cross  may  await  at  the  end. 
We  public  relations  men  always  show  in  the  red  ink 

of  our  ledger  account,  and  no  engineer  can  plot  our 
progress;  hence  the  stony  trail  we  must  pursue  through 
directors'  rooms  and  other  places  where  we  must  justify 
our  existence.  But  we  have  always  cherished  a  secret 

ambition,  and  I  feel  the  time  is  ripe  to  expose  it.  We 
want  to  flatten  a  triangle  into  a  straight  line.  You 
all  are  familiar  with  the  eternal  utility  corporation 
triangle  made  up  of  stockholders,  employees^  and  the 

public.  There  is  an  unending  dispute  as  to  which  is  the 
most  important  side  of  this  triangle.  It  is  our  job 
to  end  this  dispute  by  merging  all  of  the  sides  into  one 
common  line.  That  is  no  easy  job,  and  in  doing  it  I 
recommend  to  my  fellow  public  relations  directors  that 

they  adopt  as  their  staff  of  consolation  the  most  in- 
spiring verse  in  the  most  pessimistic  book  of  the  Old 

Testament:     "In  this  war  there  is  no  discharge." 

Advertising  Must  Sell 
By  SYDNEY  W.  GREEN 

IN  any  discussion  of  the  technic  of  advertsing  
the 

subject  of  media  is  one  that  naturally  presents  itself 
as  of  first  importance.  Because  the  electric  light  and 

power  company  is  both  a  local  and  a  foreign  business, 

the  problem  of  media  in  its  advertising  is  more  in- 
volved than  in  strictly  merchandising  advertismg.  The 

element  of  local  good  will  demands  that  all  newspapers 

be  used  in  the  territory  served  regardless  of  the 
fact  that  the  field  may  be  covered  at  a  lower  cost  by 

using    only    the    larger    newspaper    of    more    general 
circulation.  .  .  ■      j.i       i- 

This  situation  in  utility  advertismg  carries  the  dis- 
cussion of  media  into  the  department  of  public  relations 

rather  than  that  of  the  technic  of  advertising.  News- 
papers, magazines,  direct-by-mail,  radio,  motion  pictures 

and  slides  each  have  their  place  in  utility  advertising, 
but  their  use  must  be  determined  by  the  public  policy 

angle  as  much  as  by  a  scientific  investigation  of  the 

relative  merits  of  the  media  based  on  costs.  As  news- 
papers are  the  most  important  media  in  the  field  of 

utility  advertising,  the  preparation  and  placing  of  news- 

paper copy  is  a  problem  that  has  demanded  consider- 
■  able  study  on  the  part  of  the  advertising  department. 

Back  of  every  advertisement  must  be  a  basic  idea. 

Why  is  the  advertisement  being  inserted  ?  The  mere  use 

of  space  in  bombastic  praise  of  the  service  or  company 
may  result  in  more  harm  than  good.  The  public  may 
regard  such  an  announcement  as  contribution  to  the 
newspaper,  no  matter  how  sincere  the  writer  may  have 
been  in  the  preparation  of  the  copy.  There  are  many 
interesting  and  instructive  phases  of  almost  any  utility 
that  can  be  told  with  profit  to  the  company.  The  meat 
of  the  best  advertisements  are  simple  facts  that  have 
some  application  to  the  affairs  of  the  public.  The 

shortest  route  to  the  interest  of  another'  is  through 
himself — by  appealing  to  his  self-interest. 

While  here  and  there  the  power  company  has  some 
special  service  to  offer  that  may  be  advertised  ad- 

vantageously, the  greater  portion  of  utility  advertise- 
ments are  institutional  in  character.  The  idea  back  of 

an  institutional  advertisement  is  to  leave  with  the 
reader  a  favorable  impression  of  the  company  or  ser- 

vice. Popular  subjects  that  have  been  featured  in  such 
advertisements  are  difficulties  and  danger  attending  the 
maintenance  of  service,  and  the  personnel  of  employees 
rendering  service.  This  copy  has  a  cash  register  value 
when  tied  in  with  an  offer  to  render  a  special  service  or 
to  invite  the  public  to  become  partners  in  the  business. 
The  mere  story  of  how  a  crew  of  linemen  resumed  ser- 

vice after  a  severe  storm  is  leaving  the  story  half  told. 
That  particular  effort  was  made  to  render  service  which 
the  public  expects.  The  idea  will  be  more  forcefully 
driven  home  when  the  public  is  invited  to  become  one 
of  this  fearless,  loyal  organization  through  the  pur- 

chase of  stock.  When  a  story  of  courage  or  loyalty  is 
told  there  is  no  reason  why  the  manufacturer  cannot 
be  sold  the  idea  that  electrical  service  in  his  factory 
has  the  protection  of  loyal  power  company  employees. 
The  personnel  of  the  campany  may  be  used  to  sell  the 
housewife  ranges,  water  heaters,  or  better  lighting. 
The  piiblic  expects  to  be  sold  something  in  every  ad- 

vertisement and  there  is  a  feeling  of  disappointment 
left  in  the  minds  of  readers  who  read  a  well  written 
story  without  the  reason  being  made  obvious. 

A  message  or  series  of  talks  from  the  management 
or  chief  executive  may  be  given  in  newspaper  display 
copy  with  reasonable  certainty  that  it  will  be  gen- 

erally read.  Most  people  are  interested  in  the  big  men 
who  direct  or  control  utilities.  These  talks  may  be 
made  very  personal  and  human,  dealing  with  the  prob- 

lems of  community,  thereby  breaking  down  the  "soul- 
less corporation"  resistence.  Each  message  should 

carry  an  invitation  to  become  one  of  the  stockliolders 
of  the  company.  A  shareholder  is  much  more  interested 
in  the  company  whose  president  and  manager  he  knows 
than  in  the  "Central  Power  Corporation,"  the  personnel 
of  which  he  knows  nothing. 

All  this  is  good  copy  for  the  country  paper  and  should 
be  used  there  because  rural  districts  are  more  often 
the  hotbeds  of  criticism  than  are  the  cities. 

Because  the  utility  must  use  a  large  number  of  news- 
papers, mostly  small  country  weeklies,  the  advertising 

man  is  confronted  with  the  problem  of  having  his  care- 
fully prepared  copy  printed  so  it  can  be  read.  To  trust 

the  average  country  printer  with  the  reproduction  of 
the  best  reprint  copy  is  fatal.  Even  with  the  simplest 
layout  it  is  not  possible  to  obtain  any  degree  of  ac- 

curacy in  advertising  so  handled.  This  situation  means 
that  the  advertisements  must  be  sent  to  the  printer  in 
the  form  of  stereotype  or  electrotype  cuts  or  a  mat  from 
which  a  stereotype  can  be  made. 

Cold  type  can  be  made  to  tell  a  story  providing  the 
story  is  interesting,  but  one  good  picture  is  worth  a 
thousand  words.  While  it  is  difficult  to  secure  good 
pictures,  it  is  even  more  difficult  to  have  them  properly 
printed.  For  newspaper  printing,  the  most  satisfactory 
results  are  to  be  obtained  from  line  drawings.  They 
print  well  and  in  case  mats  are  used  the  results  are 
generally  satisfactory.  Not  so  with  halftones.  Of 
course,  the  best  illustrations  are  halftones  from  actual 
photographs  that  tell  a  story.  But  the  utility  using  a 
string  of  weeklies  is  denied  this  means  of  picture  re- 

production unless  the  budget  is  sufficiently  large  to 
permit  the  sending  of  original  cuts  or  a  good  grade  of 
electrotypes  to  the  country  printer.  Even  then  the  re- 

sults are  terrible  to  contemplate  in  most  of  the  publica- 
tions. So  the  safest  rule  is  to  stick  to  line  drawings, 

and  send  the  country  printer  mats  or  stereotypes. 
Very  ornate  copy  or  overly  artistic  arrangement  very 

often  distract  the  attention  of  the  reader  from  the  sub- 
ject matter.  Simple  arrangement  with  not  less  than 

25  per  cent  of  white  space  is  always  good.  Distinctive 
lettering   in    headings    is    permissible    provided    it    is 
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legible,  but  the  body  matter  should  always  be  the 
plainest  and  most  legible  of  type.  The  average  reader 
absorbs  the  thought  of  matter  printed  in  plain  type, 
well  spaced,  much  more  quickly  than  when  printed  in 
quaint  and  queer  letters.     This  is  only  natural  as  the 

eye  has  been  trained  to  the  plain  types.     Other  forms 
offer  resistence  to  quick  reading. 

Summarized,  the  technic  of  good  advertising  is  first, 
thought;  second,  illustration;  third,  style  and  arrange- 

ment; and  last  but  not  least,  good  printing. 

Proper  Handling  of  Obsolete  Scrap 
Material  and  Equipment 

Report  of  Committee  No.  1,  Purchasing  and  Stores  Section* 

THE  economical  handling  of  scrap  and  obsolete  ma- 
terial is  one  of  the  most  important  phases  in  con- 

nection with  public  utility  company  operation,  and 
a  subject  which  demands  intelligent  study.  We  have 
given  consideration  to  this  subject  from  four  different 
viewpoints,  each  we  believe  having  an  equal  bearing  on 
the  final  result  obtained. 

1.  Material   and  equipment   committee. 
2.  Reclamation   of   material    and  equipment. 
3.  Handling  of  obsolete  material,  equipment  and   scrap. 
4.  Sale  of  obsolete  material,  equipment  and  scrap. 

Material  and  Equipment  Committee 
We  recommend  as  a  means  of  eliminating  obsolete 

^nd  scrap  items  from  store  stock,  the  appointment  of  a 
Material  Committee  composed  of  the  general  store- 
3ceeper  and  representatives  from  each  department  hav- 

ing to  do  with  the  ordering,  using  or  selling  of  material. 
That  the  general  storekeeper  be  appointed  chairman 

of  such  committee,  because  of  his  more  intimate  knowl- 
edge of  the  stock.  This  committee  should  have  the 

hearty  cooperation  of  the  executive  officers  and  should 
be  given  sufficient  authority  to  make  their  decisions  as 
to  future  use  or  sale  of  material  final.  The  duty  of 
this  committee  would  be  to  inspect  each  item  of  stock 
for  which  there  is  no  call  and  to  decide  at  that  time 
whether  it  should  be  held  for  future  use  or  sold. 
When  material  is  held  owing  to  a  difference  of  opin- 

ion, we  would  suggest  the  keeping  of  a  record  showing 
description,  name  of  committee  member  dissenting,  rea- 

sons for  holding  and  date  of  inspection.  This  record 
should  be  referred  back  to  the  committee  regularly  for 
further  consideration. 

We  also  recommend  that  the  Stores  Department  com- 
pile an  Obsolete  Material  catalog  covering  items  de- 

clared obsolete  by  the  Material  Committee,  such  cata- 
log to  be  arranged  according  to  classes  and  to  be  of 

loose  leaf  form  so  as  to  permit  an  economical  revision 
and  correction.  Copies  of  this  catalog  should  be  fur- 

nished all  storekeepers  and  departments  engaged  in  the 
dismantling  of  material  so  that  proper  disposition  can 
be  made  at  the  time  of  retirement,  thereby  avoiding 
duplication  in  accounting  and  inspection. 

Items  not  covered  in  the  catalog  should  be  referred 
for  examination  and  classification  to  the  Material  Com- 

mittee at  the  time  estimates  are  being  made  for  this 
dismantling,  (or  if  overlooked  then  at  the  time  material 
is  delivered  to  the  storehouse),  in  order  that  the  status 
of  the  material  may  be  determined  before  the  same  is 
charged  to  Supply  Account. 

Reclamation  of  Material  and  Equipment 
Reclamation  of  material  is  the  recovery  of  money 

otherwise  lost.  It  means  the  recovery  of  material  un- 
suitable in  its  present  condition  for  further  use,  but  by intelligent  expenditure  can  be  renewed  to  serve  its  or- 

iginal purpose. 
This  committee  recommends  that  work  of  reclaiming 

material  and  equipment  be  under  the  direct  supervision 
of  the  Stores  Department  for  the  following  reasons: 

(a)  Store    organizations    are    trained    for    the    work. 
(b)  Their  knowledge  of  the  materials  used  and  the  quantities 

necessary,  enables  them  to  determine  ,the  amount  to  be  re- 
claimed, thereby  preventing  the  reclaiming  at  a  loss  material not  needed. 

(<>)  The  Stores  Department  is  interested  in  the  abuse  as  well  as 
the  use  of  material,  and  its  supervision  of  reclaiming  makes  it 
better  able  to  correct  not  only  abuse  in  ordering,  but  also abuse  m  using. 

TtP:  Robb,  Pacific  Gas  and  Electric  Company,   chairman ;  C.  D. 
Weiss,  San  Diego  Consolidated  Gas  &  Electric  Company:  William 
Maddock,  I^os  Angeles  Gas  &  Electric  Corporation;  I,  B.  Walther, The  California  Oregon  Power  Company. 

(d)  Due  to  the  fact  that  a  great  deal  of  the  work  in  connection 
with  reclaiming  can  be  done  by  unskilled  labor,  the  Stores 
Department  can  do  the  work  much  more  cheaply  than  any 
other  department. 

Adequate  buildings  and  efficient  equipment  should  be 
provided,  and  the  work  of  reclaiming  should  be  central- 

ized as  far  as  possible  so  that  unnecessary  supervision, 
duplication  of  labor  organizations,  and  lost  motion  may 
be  reduced  to  the  minimum.  The  location  of  the  recla- 

mation plant  should  be  handy  to  the  scrap  warehouse, 
as  a  great  deal  of  reclaimed  material  comes  from  scrap. 
The  foreman  of  the  reclamation  plant  should  be  thor- 

oughly posted  in  materials,  their  use  and  market  prices. 
A  very  complete  cost  system  should  be  installed  so  as  to 
prevent  reclaiming  at  a  loss.  All  material  reclaimed 
should  be  inspected  by  a  competent  person  to  see  that 
it  is  in  condition  to  meet  the  requirements  of  its  use. 
An  effort  should  be  made  to  stimulate  interest  on  the 
part  of  users  of  material,  by  acquainting  them  with  the 
value  in  dollars  and  cents  of  material  they  are  using, 
and  by  showing  them  the  possible  saving  in  investment 

by  proper  reclaiming. 
Handling  of  Obsolete   Material,  Equipment   and   Scrap 

We  find  that  the  real  meaning  of  the  word  "scrap"  is not  fully  understood  by  the  average  utility  company 
employee.  It  is  interpreted  as  something  useless,  with- 

out value  and  to  be  disposed  of  by  throwing  away. 
We  recommend  first  that  all  material  known  to  be 

scrap,  obsolete  or  for  which  the  company  has  no  fur- 
ther use,  be  carried  in  a  separate  account  and  not  con- 

fused with  the  regular  Material  and  Supplies  stock. 
That  users  of  material  be  advised  of  the  importance  of 
returning  to  the  store  everything  taken  from  the  line, 
regardless  of  its  condition.  Scrap  metals  should  be 
segregated  and  classified  as  to  kind  and  stores  separ- 

ately in  bins  provided  for  the  purpose.  Scrap  bins 
should  be  located  near  loading  platforms  so  that  long 
hauls  and  duplicate  handlings  may  be  avoided.  Scrap 
copper  should  be  annealed  and  put  in  bales  of  approxi- 

mately 200  lb.  for  convenience  in  handling. 
All  scrap  accumulating  on  the  system  should  be 

brought  to  one  or  more  central  locations  for  disposal, 
excepting  in  cases  where  the  accumulation  at  plants  or 
construction  jobs  is  large  and  the  sale  could  be  effected 
more  economically  at  that  point.  Sales  of  this  kind 
should  not  be  made  however  without  an  inspector  on 
the  ground  to  see  that  metals  are  properly  segregated 
and  usable  material  removed. 

All  scrap  turned  in  should  be  carefully  inspected  so 
as  to  eliminate  the  possibility  of  junking  serviceable 
material  or  material  that  might  be  reclaimed  at  a 
profit.  Scrap  should  be  cleaned  up  regularly  and  never 
allowed  to  accumulate  in  unsightly  piles,  detracting 
from  the  appearance  of  the  company  property,  increas- 

ing fire  hazard  and  delaying  the  use  of  the  money 
its  sale  value  represents. 

In  making  carload  shipments,  cars  should  be  loaded 
to  the  maximum,  so  that  full  advantage  may  be  taken 
of  freight  charges.  Owing  to  the  fact  that  most  kinds 
of  scrap  have  a  small  market  value,  the  use  of  up-to- 
date  labor  saving  devices  is  recommended  as  a  means 
of  reducing  costs. 

Sale  of  Obsolete  Material,  Equipment  and  Scrap 

We  recommend  that  the  sale  of  scrap  be  under  super- 
vision of  the  sales  department,  and  not  the  stores  de- 

partment. One  department  will  then  act  as  a  check 
on  the  other.  No  sales  should  be  made  by  the  sales 
department  until  released  by  the  stores  department.  A 
very  close  cooperation  should  exist  between  the  sales 
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and  store  departments,  so  that  sales  may  be  made  to 
the  best  advantage,  in  other  words,  by  cooperation  the 
seller  might  be  able  to  get  a  better  price  for  a  piece 
of  equipment  as  is,  while  in  others  the  price  might  be 
more  if  dismantled.  Scrap  should  be  sold  promptly 
and  not  held  indefinitely  for  a  possible  rise  in  price. 
The  profit  and  loss  due  to  the  rise  and  fall  in  price, 
will  in  the  course  of  a  year  about  equalize,  therefore 
the  advantage  to  be  gained  by  frequent  sales  are: 

1.  Decreased    amount    of    storage    space    necessary. 
2.  Reduction  in  labor  costs  in  handling. 
3.  Elimination  of  shrinkage  and  possible  loss  by  theft. 
4.  Prompt  return  to  use  of  the  money  derived  from  its  sale.. 

Stores  Department  Budget 
Report  of  Committee  No.  2,  Purchasing  and 

Stores  Section.* 

THE  proper  consideration  of  this  subject  should  be 
taken  up  under  three  heads:  (1)  Organization  of 
the  supply  department;  (2)  Control  of  the  mater- 

ials and  supplies;  and  (3)  Materials  and  Supplies 
budget. 
Henry  H.  Farguhar,  associate  professor.  Harvard 

Graduate  School  of  Business  Administration,  in  his 

book  on  "Factory  Storekeeping"  states: 
From  a  material  standpoint  the  fundamental  idea  upon  which 

war  is  conducted  is  so  to  organize  and  manage  that  the  man  at 
the  front  is  enabled  to  keep  his  mind  continuously  on  his  main 
duty — the  defeat  of  the  enemy — without  handicapping  him  in  any 
way  with  questions  of  supplies  of  any  kind.  He  should  be  able 
to  absolutely  forget  material.  Ideally  and  actually  he  should 
be  able  to  reach  his  hand  behind  him  at  any  time  and  receive  ex- 

actly what  he  needs — no  more,  no  less — at  the  moment.  An  over 
supply  will  impede  his  action,  consume  his  time  and  attention,  and 
result  in  waste  :  a  deficiency  either  in  quantity  or  in  quality  will 
render  him  helpless. 

This  then  is  the  function  of  the  supply  department, 
and  the  underlying  principle  of  material  control, 
namely,  having  on  hand  at  exactly  the  right  time,  just 
the  right  material,  in  the  right  quantity,  at  the  lowest 
cost  consistent  with  quality. 

The  function  of  the  department  should  govern  the 
organization.  In  attempting  to  lay  out  the  organization 
any  titles  for  the  positions  will  be  omitted,  as  those 
would  necessarily  vary  in  the  different  companies,  ac- 

cording to  size  and  other  local  conditions. 
Responsibility  should  rest  in  a  single  individual,  not 

in  a  number  or  in  a  committee.  This  indivdual  should 
be  an  executve,  preferably  the  head  of  this  department 
only,  although  the  size  of  the  organization  may  pre- 

clude that.  He  may  do  the  buying  as  well  as  have 
active  charge  of  the  storeroom;  or  he  may  supervise, 
handling  the  more  important  work,  leaving  the  lesser 
details  to  minor  employees  and  clerks;  or  he  may  be 
purely  executive,  outlining  policies  and  supervising  en- 

tirely, dividing  the  work  under  him  to  one  or  more  ex- 
ecutives. 

Primarily,  whatever  the  details,  the  authority  and 
responsibility  for  material  and  supplies  should  be  cen- 

tralized in  a  department  separate  from  the  other  de- 
partments, and  the  control  vested  absolutely  in  this 

individual. 

The  responsibility  for  what  and  how  much  is  carried 
in  stock  should  be  his,  and  his  word  should  be  final — 
subject  of  course,  to  the  revision  of  the  general  mana- 

ger or  board  of  directors.  This  does  not  mean  that  the 
construction,  sales  and  operating  departments  should 
not  make  known  their  wants  and  their  recommenda- 

tions as  to  what  material  should  be  kept  on  hand.  The 
head  of  the  supply  department  should  be  a  capable 
man  of  broad  vision,  acquainted  with  the  company's  his- 

tory, plans,  and  finances  sufficiently  to  cooperate  thor- 
oughly with  the  other  department  heads  to  the  end  that 

material  may  be  on  hand  when  needed,  but  excesses 
avoided.  The  standards  and  specifications  would  come 
from  the  other  departments,  and  from  such  sources 
naturally  would  come  the  recommendations  for  what 
spare  parts  and  spare  units  should  be  on  hand.  However 
the  amount  of  the  investment  that  easily  can  be  piled  up 
in  the  supply  account,  unless  very  carefully  controlled, 
makes  it  necessary  to  put  the  burden  of  proving  the  need 
of  adding  to  the  supplies,  upon  the  department  desiring 
the  same.     The  executive  in  charge  of  supplies  should 

*C.  A.  Kelley,  The  Southern  Sierras  Power  Company,  chairman  ; 
W,  J,  McCuUough,  Southern  California  Edison  Company ;  D.  P. 
Mason,  San  Joaquin  Light  &  Power  Corporation ;  I.  B.  Walther, 
The  California  Oregon  Power  Company, 

act  as  the  check,  for  he,  more  clearly  than  any  one  else, 
can  see  from  past  experiences  the  evils  of  overbuying 
and  overstoring,  as  well  as  know  the  humiliation  of 
censure  for  not  proving.  The  purchase  cost  of  the 
article  as  well  as  the  cost  of  storing — space,  handling 
and  insurance;  the  liability  of  deterioration;  time  ne- 

cessary for  delivery;  possible  substitutes  already  in 
stock;  these  are  all  matters  that  must  be  considered  in 
connection  with  bringing  of  material  into  the  supply 
account  and  are  those  with  which  the  supply  depart- 

ment is  more  familiar  than  other  departments. 
As  an  aid  to  the  foregoing,  and  to  fit  in  with  it  the 

Material  and  Supplies  Budget  is  a  necessary  adjunct. 
"Buying  by  budget,"  says  John  C.  Dinsmore,  purchasing 
agent  of  the  University  of  Chicago,  "is  nothing  more or  less  than  the  careful  tabulation  in  detail  of  the 

things  that  have  been  accomplished  in  the  past,  to- 
gether with  the  amount  that  these  accomplishments 

have  cost  side  by  side  with  conservative  estimate  of  the 
things  you  expect  to  accomplish  in  the  immediate  fu- 

ture, together  with  the  careful  estimate  of  the  amount 

of  money  you  expect  each  item  to  cost." With  such  a  chart  before  them,  showing  in  detail 
what  had  been  anticipated  during  the  past  years,  and 
then  what  had  actually  occurred,  would  not  the  sup- 

ply department  be  in  a  much  better  position  to  forecast 
future  requirements  than  simply  going  by  guess?  It 
is  true  that  many  unforeseen  events  quickly  reverse  the 
building  progress  of  our  companies,  and  often  work 
carefully  planned  is  of  a  sudden  indefinitely  postponed. 
Then  again  work  of  large  moment  is  decided  upon  and 
undertaken  upon  short  notice,  but  any  growing  organ- 

ization has  a  certain  more  or  less  fixed  accretion  to 
its  business,  and  has  even  a  certain  fixed  amount  of 
maintenance,  repair  and  replacement  work,  which  in- 

creases in  a  fairly  regular  proportion  as  the  territory 
covered  expands  and  the  age  of  the  material  installed 
advances. 

Most  of  our  companies  operate  on  budgets,  which 
comprise  major  estimates  composed  by  the  several  de- 

partments, and  approved  by  the  final  authorities.  These 
budgets  may  cover  six  months  or  a  year,  and  even  longer 
periods,  but  some  definite  projects  are  advanced,  ap- 

proved, and  then  the  execution  thereof  planned  in  de- 
tail. This  budget  likewise  contains  estimates  of  oper- 
ating expenses,  and  should  have  the  details  from  the 

sales  department  of  its  proposed  selling  campaign. 
It  seems  quite  feasible  for  the  supply  department  to 

take  this  budget  when  approved  and  obtain  from  the  en- 
gineers in  charge  the  list  of  material  required  for  the 

jobs,  the  time  table  showing  how  the  job  is  expected  to 
progress,  and  when  the  different  items  are  needed.  With 
such  information  the  supply  department  could  map  out 
a  campaign  for  the  period  covered  that  will  enable  it 
to  have  the  supplies  when  needed,  without  tying  the 

company's  money  up  for  too  long  a  period,  without  over- 
crowding the  storerooms  and  without  causing  the  con- 
struction department  losses  on  account  of  non-arrival 

of  material.  The  further  in  advance  such  information 

may  be  worked  out,  the  better  results  may  be  accom- 

plished. Undoubtedly  the  supply  department's  greatest 
trouble  is  in  keeping  the  amount  invested  in  material 
and  supplies  at  a  reasonable  and  minimum  figure,  as 
the  other  departments,  of  course,  wish  material  at 
hand  when  needed,  and  are  apt  to  lean  to  the  side  of 
overages  rather  than  shortages.  Is  there  any  better 
way  of  keeping  down  this  investment,  than  by  having 
a  routine  whereby  it  is  necessary  for  the  other  depart- 

ments, their  budgets  approved,  to  furnish  the  supply 
department  with  material  details  for  the  different  pro- 

jects ?  Such  a  record  over  a  period  of  years  would  be 
conclusive  proof  if  an  over-investment  or  a  shortage  of 
material  occurred  as  to  who  was  responsible  therefor. 

By  far  the  greater  part  of  the  work  of  construction  is 
carefully  planned.  Sales  campaigns  of  the  commercial 
department  likewise  are  outlined  well  in  advance,  and 
even  much  of  the  maintenance  of  the  operating  depart- 

ment is  worked  out  in  advance.  Hence  it  is  not  at  all 

impossible  for  these  departments  to  furnish  consider- 
able details  relative  to  material  demand,  which  leaves 

an  opportunity  for  the  supply  department  to  budget  its 
demands. 

The  work  in  the  supply  department  of  making  a 
budget  should  be  gone  over  carefully,  but  need  not  be 
at  all  elaborate.  A  card  or  loose  leaf  ledger  sheet 
would  be  made  up  for  each  item  which  should  show 
in  the  beginning,  by  periods,  the  consumption  for  a 
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past  number  of  years,  with  average  prices  for  each 
period,  the  source  of  supply,  probable  time  of  delivery, 
the  quantity  on  hand,  and  then  the  probable  future  re- 

quirements for  the  periods  the  budget  covers,  detailed 
month  by  month,  or  period  by  period,  if  a  shorter  or 

longer  time  was  better  adapted  to  the  company's  plans. 
The  probable  future  requirements  may  be  further  seg- 

regated as  to  whether  needed  for  a  large  specific  job 
or  for  general  small  extensions  or  maintenance  and 
repair  work.  This  segregation  would  assist  revision 
of  the  budget  to  meet  sudden  changes  in  general  com- 
many  plans.  Information  if  possible  relative  to  the 
past  hiiatory  should  be  shown  for  the  same  period  as 
the  estimates  for  the  future.  As  history  progresses 
the  actual  data  relative  to  the  purchase  and  use  of  the 
item  should  be  placed  opposite  the  estimated,  and  run- 

ning a  period  of  time,  this  would  be  invaluable  and  to 
a  surprising  extent  enable  accurate  planning  or  bud- 

geting. Estimated  pricing  of  these  cards  would  make 
it  possible  to  furnish  the  financial  department  with  a 
forecast  of  money  needed. 

The  material  and  supplies  budget  should  also  con- 
tain an  estimate  of  the  money  necessary  for  salaries, 

rents,  insurance,  equipment,  and  miscellaneous  ex- 
penses, detailed  month  by  month. 

Spare  parts  for  machinery  and  parts  of  machinery 
carried  and  accounted  for  by  the  supply  department 
form  a  part  of  the  total  investment  in  materials  and 
supplies.  Under  this  category  should  be  included  spare 
substation  transformers  (if  carried  in  materials  and 
supplies  and  not  property),  as  they  were  purchased  for 
a  particular  purpose  and  cannot  be  used  generally. 
These  items  should  be  carried  in  a  separate  class  from 
the  general  supplies  and  should  be  budgeted  (planned 
for)  separately.  The  ordinary  distribution  transfor- 

mers and  all  meters  however,  should  be  controlled  and 
budgeted  as  other  supplies,  for  an  overstock  of  these 
items  is  a  greater  possibility  than  any  other  items,  and 
on  account  of  the  individual  costs  a  greater  menace  to 
over  investment. 

The  budget  can  be  made  a  great  aid  to  economical 
and  efficient  management  of  the  supply  department,  and 
like  all  work  of  this  department  must  be  undertaken  in 
considerable  detail,  however  the  fact  must  be  borne  in 
mind  that  too  much  detail  in  connection  with  smaller 
items  might  raise  the  cost  considerably  above  any  bene- 

fit to  be  derived.  In  such  cases  general  amounts  and 
costs  should  be  entered. 

Standardization  of  Material 

Equipment 

and 

Report  of  Committee  No.  3,  Purchasing  and 
Stores  Section* 

THIS  committee  recommends  the  appointment  of  a 
standardization  committee,  composed  of  represen- 

tatives from  the  engineering,  operating,  construc- 
tion and  stores  department.  The  duty  of  this  com- 

mittee would  be  to  investigate  each  item  or  article  now 
in  use  as  to  its  quality,  cost  and  purpose  for  which  pur- chased. 

In  selecting  a  standard  material  for  a  given  purpose, 
it  is  necessary  to  study  it  from  several  points  of  view: 

1.  How  many  uses  can  this  material  be  put  to? 
2.  Wiat  other  materials  resemble  this  material  and  can  the  one be  substituted  for  the  other? 

3.  "What   quality   of   this   material   will   be   good   enough   for  the purpose  it  is  to  serve? 

When  a  standard  is  decided  upon,  a  written  descrip- 
tion should  be  prepared  specifying  just  what  is  wanted. 

When  certain  items  have  been  agreed  upon  as  standard, 
the  responsibility  for  enforcing  their  use  should  be 
that  of  one  of  the  company  executives,  for  standardiza- 

tion can  only  be  effective  to  the  extent  of  its  obser- 
vance. When  standards  are  changed  prompt  notice 

should  be  given  the  stores  department  and  they  should 
be  mstructed  as  to  whether  the  stock  on  hand,  or  that 
which  might  come  in  from  the  system,  is  to  be  used 
or  considered  obsolete.    When  the  market  conditions  are 

such  that  a  standard  item  cannot  be  procured,  the 
standardization  committee  should  pass  on  the  material 
to  be  purchased  for  temporary  use. 
When  the  need  for  a  certain  item  of  material  passes, 

due  to  change  in  construction  methods,  the  stores  de- 
partment should  be  advised  of  the  discontinuance  of  the 

article  so  that  immediate  disposition  can  be  made  of 
the  stock  on  hand.  In  agreeing  upon  an  item  to  be 
considered  standard,  the  committee  should  merely 
specify  the  article  but  not  the  brand  to  be  purchased, 
as  this  would  eliminate  competitive  bidding. 

Some  of  the  advantages  which  would  result  from 
standardization  might  be  summed  up  as  follows: 

1.  Material  most  adaptable  for  the  purpose  intended  would  be 
furnished. 

2.  Reduces  the  number  of  items  carried  in  store  stock  and  as  a 
result  lessens  the  material   and  supplies   investment. 

3.  Decreases  the  number  of  requisitions,  thereby  reducing  order- 
ing,  purchasing,   accounting   and  handling   costs. 

4.  Makes   the  preparation   of   estimates   more   simple. 
5.  Permits  larger  purchases  of  the  one  item  adopted  as  standard, 

which  means  a  better  price  on  account  of  being  able  to  take 
advantage  of  quantity  discounts. 

6.  Less    storage    space   is    necessary. 

7.  Shelves  are  kept  clear  of  slow  moving  and  obsolete  material. 
8.  The  labor  cost  necessary  in  ordering,  purchasing,  receiving, 

inspecting,  testing,  disbursing  and  accounting  is  greatly  re- 
duced by  the  smaller  number  of  requisitions  placed. 

•D.  P.  Mason,  San  Joaquin  Light  &  Power  Corporation,  chair- man ;  L.  S.  Jones,  The  California  Oregon  Power  Company ;  C.  E. 
^cles.  Western  States  Gas  &  Electric  Company;  G.  C  Eobb Pacific  Gas  and  Electric  Company;  F.  F.  Henry,  Southern  Cali- fornia Edison  Company. 

Inspection  and  Testing  of  Material  and 

Equipment 
Report  of  Committee  No.  4,  Purchasing  and 

Stores  Section* 
THIS  committee  recommends  that  a  thorough  and 

practical  system  of  inspection  of  all  materials  be 
installed  that  will  cover  quantity,  quality,  and  ser- 

viceability of  all  miscellaneous  materials  and  supplies. 
All  purchases  should  be  made  according  to  definite 
standards  and  specifications  and  all  materials  and 
equipment  received  from  vendors  must  be  inspected 
and  tested  before  accepted. 

These  tests  and  inspections  may  be  made  during  the 

course  of  construction  at  the  manufacturers'  plant,  or 
after  manufactured,  but  before  shipment,  or  after  re- 

ceipt at  destination.  The  nature  of  the  material  and  the 
process  of  manufacture  will  often  determine  which  of 
these  tests  is  preferable.  Tests  during  construction  and 
before  shipment  are  generally  of  a  technical  nature  and 
should  be  made  by  the  company's  own  engineers,  or  by 
outside  testing  engineers  employed  for  that  purpose. 
Tests  at  destination  requiring  technical  knowledge 
should  be  made  by  the  department  qualified. 

Those  responsible  for  the  tests  and  inspection  should 
be  furnished  with  copies  of  the  purchase  orders  and  the 
standards  and  specifications  upon  which  the  material 
was  bought.  The  reports  of  these  tests  and  inspection 
should  be  brief  and  to  the  point,  so  worded  as  to  indi- 

cate clearly  whether  the  material  or  equipment  con- 
forms to  the  standards  and  specifications. 

A  copy  of  these  reports  should  be  furnished  the  sup- 
ply department,  as  only  in  that  way  can  the  purchas- 
ing agent  know  that  the  manufacturers  and  vendors  are 

shipping  what  is  wanted  and  paid  for. 
Visual  inspection  by  the  receiving  department  and 

storekeeper  should  be  made  for  breakage,  shortage, 
overage  and  to  determine  whether  the  material  meets 
specifications.  In  this  storekeepers  should  be  governed 
by  their  personal  knowledge  obtained  by  experience  and 
through  daily  contact  with  men  who  use  the  material. 

Chemical  tests  by  the  chemistry  department  should 
be  made  of  paints,  oils,  creosote,  rubber,  leather,  pipe- 
covering  material,  soap,  etc.  This  department  should 
also  make  periodical  tests  on  the  galvanizing  of  stand- 

ard line  hardware. 
Mechanical  and  electrical  tests  are  to  be  made  by 

the  department  responsible  for  technical  testing,  to 
determine  strength,  power,  conductivity,  insulation,  etc. 
This  will  cover  such  items  as  line  hardware,  transform- 

ers, regulators,  switches,  motors,  compensators,  street- 
lighting  equipment,  transformer  oil,  switch  oil,  rubber 
gloves,  etc.  Metallurgical  tests  should  be  made  of  iron, 
steel,  welding  rods,  etc.     Miscellaneous  items,  such  as 

*  C.  R.  Eccles,  Western  States  Gas  &  Electric  Company,  chairman  ; 
D.  P.  Mason,  San  Joaquin  Light  &  Power  Corporation ;  C.  A.  Kelley, 
The  Southern  Sierras  Power  Company ;  C.  I).  Weiss,  San  Diego 
Consolidated  Gas  &  Electric  Company. 
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pipe  fittings,  poles,  crossarms,  lumber,  tools,  lamps,  and 
other  electrical  supplies,  are  tested  under  the  super- 

vision of  the  stores  department. 
The  following  shows  briefly  for  what  certain  items 

of  material  are  tested: 
Cast  iron  pipe  is  tested  for  breaking  strain,  deflec- 

tion, tensile  strength,  bad  beads,  core  rubs,  core  swells, 
bad  fells,  and  mold  scabs. 

Cement  is  tested  for  fineness,  consistency,  composi- 
tion, specific  gravity  and  time  required  for  setting. 

Copper  wire  is  tested  for  its  tensile  strength,  conduc- 
tivity, uniformity  in  diameter,  smoothness  and  condi- 

tion  of   joints. 
Transformers  are  tested  for  core  loss  and  exciting 

current. 
Meters  are  tested  for  their  accuracy. 
Transformer  oil  should  be  given  insulation  tests. 
Lubricating  oil  should  be  given  viscosity,  flash  and 

fire  tests. 
Crossarms  should  be  tested  for  strength,  and  should 

be  closely  inspected  to  see  that  they  meet  specifications. 
Poles  should  be  tested  by  an  experienced  pole  man 

for  dead  timber,  worms,  breaks,  dimensions,  etc. 
Pole  paint  should  be  tested  for  penetration  qualities, 

weight,  film,  drying  time,  persistency  of  color  and  life 
of  service  under  salt  and  dry  air  conditions. 

Wood  pins  should  be  inspected  for  dry  rot,  knots  and 
damaged  threads. 

Steel  insulator  pins  should  be  tested  for  strength 
and  all  studs  should  be  tightened  to  prevent  them  from 
working  loose  on  the  line. 

Street  series  lamps  should  be  tested  before  placing 
in  stock  to  determine  whether  any  tips  are  broken  and  to 
detect  defective  seals  and  broken  films. 

Supervision  of  Materials  and  Equipment 
Report  of  Committee  No.  5,  Purchasing  and 

Stores  Section* 

THE  intended  subject  for  this  discussion  was  "Should all  material  and  equipment,  whether  in  the  store 
or  applied  on  requisitions  and  shipped  to  the  job 

or  district,  but  for  some  reason  not  used,  be  under  the 

supervision  of  the  stores  department?" 
Using  this  interpretation,  this  committee  makes  the 

following  recommendations : 
The  general  storekeeper  shall  have  entire  charge  of 

all  material  belonging  to  the  company,  which  is  not 
actually  in  use,   regardless   of   location. 

Our  reasons  for  making  this  recommendation  follow: 
1.  The  stores  department  was  organized  primarily  to 

handle  the  material  and  equipment  required  for 
use  by  the  various  departments,  because  expe- 

rience has  proved  to  the  satisfaction  of  the  man- 
agement of  all  large  concerns  that  operating, 

engineering  and  construction  men  give  first  con- 
sideration to  the  operating,  engineering  and  con- 
struction problem  and  only  afterward  do  they 

ha,ndle  the  material  accounting  which,  neverthe- 
less, is  of  such  importance  that  it  cannot  be 

placed  second  to  any  of  the  activities  of  the  de- 
partments mentioned. 

2.  The  stores  department  organization  is  composed 
of  men  trained  in  the  ordering,  receiving,  dis- 

bursing, reclaiming  and  accounting  for  material. 
3.  In  order  to  render  the  most  effective  service, 

which  means  a  sufficient  supply  of  material  with  a 
minimum  investment,  there  can  be  no  interming- 

ling of  activities  or  responsibilities. 
4.  The  physcal  handling  of  material  is  vital  to  a 

successful  regulation  of  the  supply,  and  must  be 
performed  by  men  trained  in  the  work,  if  the  best 
service  is  to  be  obtained. 

5.  The  general  storekeeper  is  the  one  person  in  a 

position  to  know  of  excess  or  idle  stocks  and  con- 
sequently is  the  one  person  who  can  reasonably 

be  charged  with  the  responsibility  in  question. 
6.  With  the  supervision  of  unapplied  material,  re- 

gardless of  location,  under  the  general  store- 
keeper, and  the  fact  that  all  requisitions  come  to 

the  stores  department,  he  is  able  to  apply  any 
excess  or  idle  stock,  eliminating  the  purchase  of 

*  W.  J.  McCullough,  Southern  California  Edison  Company,  chair- 
man;  R.  K  Thompson,  San  Diego  Consolidated  Gas  &  Electric 

Company;  William  Haddock,  Los  Angeles  Gas  &  Electric  Cor- 
poration ;  I.  B.  Walther,  The  California  Oregon  Power  Company. 

new    material    and    a    needless    expenditure    of money. 

7.  The  costs  of  material  and  equipment  used,  as  well 
as  payroll  costs,  must  be  accurately  reported  to 
the  auditing  department,  and  it  is  the  duty  of 
store  men  to  see  that  proper  reports  of  such  costs 
reach  the  auditor. 

8.  Should  there  be  any  question  as  to  whether  the 
stores  department  should  be  in  charge  of  all  ma- 

terials regardless  of  location,  a  trip  around  out- 
lying properties  may  be  somewhat  of  a  revela- 
tion. Such  an  inspection  will  reflect  excess  stocks 

and  piles  of  junk  lying  around  in  back  of  build- 
ings, under  benches,  etc.,  the  value  of  which  may 

run  into  thousands  of  dollars.  Conditions  like 
this  can  and  should  be  corrected,  however,  if  no 
particular  official  of  the  company  is  charged  with 
the  responsibility,  the  following,  an  actual  ex- 

perience, will  illustrate  what  may  be  expected. 
At  a  small  power  house  there  were  found  five  new 

garden  rakes  and  nine  new  hose  valves,  requisi- 
sions  for  which  had  been  duly  approved  by  de- 

partment heads  and  charged  to  operating  ac- 
counts. If  such  conditions  are  permitted,  does  it 

not  encourage  both  physical  and  mental,  as  well 
as  moral  slovenliness?  With  such  conditions  ex- 

istent, a  storekeeper  cannot  be  honest  with  him- 
self or  with  his  company,  and  cannot  feel  that  he 

is  conducting  the  business  of  his  department  in 
.such  a  way  as  to  merit  the  approval  of  the  com- 

pany officials  or  the  California  State  Railroad 
■  Commission.  Furthermore,  the  employees,  young 
people  in  many  instances,  will  quite  likely  allow 
their  personal  standards  to  be  influenced  by  the 
seeming  indifference  on  the  part  of  the  company 
with  regard  to  the  careless  expenditure  of  money. 

The  Procuring  of  Material  and 

Equipment 
Report  of  Committee  No.  6,  Purchasing  and 

Stores  Section* 
MATERIAL  procurement  is  of  vital  importance  to the  stores  department,  for  upon  it  rests  largely 

the  success  or  failure  of  material  control.  It  is 

also  quite  important  from  a  company  point  of  view  be- 
cause of  the  fact  that  delayed  shipments  mean  a  halting 

in  the  work  and  an  added  cost  in  construction.  Requi- 
sitions are  prepared  and  placed  on  the  purchasing  de- 

partment, with  only  sufficient  time  to  permit  reasonable 
deliveries  and  if  constant  delays  are  experienced,  it 
results  in  increased  orders  with  an  unnecessary  added 
investment. 

Since  the  general  storekeeper  is  so  vitally  interested 
in  his  stock  and  has  a  much  better  idea  of  immediate 

requirements,  we  recommend  that  the  tracing  for  ma- 
terial be  under  his  supervision.  We  believe  that  a 

very  close  follow-upon  system  should  be  installed.  This 
system  should  be  that  all  purchase  orders  specifying  a 
certain  date  of  delivery  will  come  to  the  tracing  de- 

partment desk,  on  that  same  date,  or  in  advance  if  the 
case  is  one  of  an  urgent  nature  and  it  is  desirable  to 
hasten  delivery. 

There  will  be  cases  when  the  construction  program 
is  changed,  and  the  necessity  for  the  material  elimin- 

ated; tins  the  general  storekeeper  will  know  and  with 
the  tracing  being  done  in  his  department,  deliveries 
may  be  held  back  or  orders  cancelled.  The  matter  of 
tracing  should  never  be  permitted  to  become  a  mere 
routine  for  when  this  stage  is  reached  the  plan  becomes 
ineffective. 

A  great  deal  depends  upon  the  purchasing  depart- 
ment in  the  matter  of  delivery.  Good  buying  does  not 

mean  necessarily  purchasing  at  the  lowest  market 
price,  but  rather  at  the  lowest  possible  price  consistent 
with  the  requirements  of  the  requisition. 

In  placing  an  order,  the  purchasing  department  should 
be  careful  to  select  a  vendor  who  has  rendered  efficient 
service  in  the  past  and  one  with  a  reliable  reputation. 
When  a  vendor,  through  repeated  failure  to  meet  its 

obligations  has  proved  that  its  promises  cannot  be  re- 
*  E.  E.  Thompson,  San  Diego  Consolidated  Gas  &  Electric  Company, 
chairman:  J.  L.  Gray,  Southern  California  Edison  Company  :  L.  S. 
Jones,  The  California  Oregon  Power  Company ;  D.  P.  Mason,  San 
Joaquin  Light  &  Power  Corporation  ;  T.  B.  Parks,  Los  Angeles  Gas 
&  Electric  Corporation. 
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lied  upon,  we  suggest  a  discontinuance  of  business  with 
this  firm,  until  such  time  as  we  can  be  assured  that 
any  agreement  it  might  make  will  be  lived  up  to, 
barring,  of  course,  conditions  over  which  it  has  no 
control. 

Material  and  Equipment  Handling 
Devices 

Report  of  Committee  No.  7,  Purchasing  and 
Stores  Section* 

THE  type  and  amount  of  equipment  necessary  for 
the  economical  handling  of  stores  department  ma- 

terial, depends  largely  upon  the  quantities  and 
weights  of  material  to  be  handled,  the  storage  space 
available  and  the  location  of  buildings  and  yards.  In 
order  that  the  production  and  operating  costs  be  kept 
at  the  minimum,  it  is  just  as  important  that  the  store- 

room be  equipped  with  up-to-date  equipment  which 
will  save  time  and. labor,  as  it  is  for  the  shop  or  con- 

struction department  to  be  furnished  with  the  proper 
tools  and  machinery. 
Ample  room  to  have  a  place  for  everything  and 

everything  in  its  place  is  the  only  way  a  store  can  be 
operated  economically  and  with  the  minimum  stock. 
Buildings  should  be  of  sufficient  size  to  permit  a  segre- 

gation of  stock.  Suitable  yard  space  should  be  provided 
for  the  proper  storing  of  such  material  as  cannot  be 
placed  in  the  warehouse.  There  should  be  trackage  fa- 

cilities so  that  cars  can  be  placed  at  the  warehouse 
platforms,  thus  avoiding  extra  handling. 

Locomotive  cranes  are  recommended  for  all  general 
work  for  the  reason  that  in  addition  to  answering  the 
purpose  of  handling  all  heavy  material  by  power,  these 
cranes  can  be  used  for  yard  switching  and  moved  con- 

veniently to  different  places  where  needed.  They  are 
of  especial  value  in  the  loading  and  unloading  of  poles. 
The  handling  of  scrap  by  hand  is  a  tedious  and  expen- 

sive operation  and  it  is  recommended  that  in  com- 
panies where  the  quantities  of  this  kind  of  material 

to  be  handled  are  large,  that  the  locomotive  crane  be 
equipped  with  generator  and  magnet. 

Overhead  traveling  cranes  should  be  installed  over 
transformer  storage  space  for  use  in  handling  heavy 
equipment  such  as  transformers,  switches,  regulators, 
etc.  Where  the  storeroom  is  small  and  the  use  of 
traveling  cranes  unwarranted,  we  recommend  the  motor 
driven  chain  hoist,  of  sufficient  capacity  to  meet  re- 
quirements 
When  yard  space  is  limited  and  the  installing  of  loco- 

motive cranes  impossible,  we  suggest  an  8-  or  10-ton 
capacity  stiff  leg  derrick,  with  an  80-ft.  boom,  operated 
with  an  electric  driven  hoist.  This  device  will  prove  a 
labor  saver  in  the  handling  of  poles,  wire,  pipe  and 
heavy  material.  Jib  cranes  mounted  on  trucks  or 
trailers  are  of  great  value  in  picking  up  heavy  ma- 
terials. 

The  automatic  scale  is  of  particular  advantage  in  a 
storeroom  where  much  weighing  has  to  be  done,  for  the 
reason  that  the  weight  automatically  shows  on  the  dial 
thus  eliminating  the  time  lost  in  balancing  and  putting 
on  extra  weights. 

In  determining  the  quantity  on  hand  of  such  items 
as  nuts,  washers,  etc.,  where  the  time  necessary  to 
count  makes  the  cost  excessive  and  it  is  desirable  to 

compute  from  weight,  the  counting  machine  is  recom- 
mended. These  machines  are  arranged  to  work  on 

certain  set  ratios,  usually  ranging  from  10  to  1  to  200 
to  1.  A  scoop  hangs  on  the  beam  which  acts  as  a 
counterpoise.  The  weight  of  the  contents  of  the  con- 

tainer which  is  placed  on  the  platform  is  balanced  by  a 
small  quantity  of  the  same  article  placed  in  the  coun- 

terpoise pan.  The  contents  of  the  pan  are  counted 
and  multiplied  by  the  ratio  of  the  machine  and  to  this 
is  added  the  number  of  articles  in  the  counterpoise  pan. 

The  use  of  lift  trucks  in  moving  heavy  material  such 
as  switches,  transformers,  etc.,  from  one  location  to 
another  is  very  desirable.  Where  the  quantity  of  ma- 

terial handled  is  large,  much  of  it  of  heavy  character, 
the  use  of  electrically  operated  tiering  or  lifting  trucks 
is  recommended.  They  can  be  used  to  advantage  in 
not  only  tiering  such  items  as  wire  and  cable,  but  also 

*  C.  D.  Weiss,  San  Diego  Consolidated  Gas  &  Electric  Company, 
chairman  ;  C.  R.  Ecclcs,  Western  States  Gas  &  Electric  Company ; 
H.  E.  Cox,  Southern  California  Edison  Company ;  G.  C.  Robb, 
Pacific  Gas  &  Electric  Company. 

in  loading  trucks  where  the  store  floor  is  not  elevated 
to  truck  level.  Where  crossarm  timbers  are  purchased 
in  the  raw,  the  manufacturing  being  done  by  the  com- 

pany, cut-off  saw,  rip  saw  and  boring  machine  are 
recommended.  The  use  of  a  crossarm  painting  machine 
has  shown  considerable  saving.  This  machine  is  con- 

structed so  that  the  arm  passes  through  an  enclosure 
where  the  paint  is  sprayed  to  all  four  sides  at  the  same 
time  by  means  of  an  electrically  driven  force  pump. 
This  machine  can  be  connected  to  the  gravity  conveyor 
and  the  arms  unloaded,  painted  and  stacked  in  the  one 
operation.  As  an  explanation  of  the  saving  effected 
through  the  use  of  this  machine  the  following  might 
be  of  interest. 

Using  the  old  method  of  painting  crossarms  by  dip- 
ping, five  men  will  paint  and  stack  about  1,000  arms  per 

day,  or  it  would  require  approximately  one  and  one-half 
days  for  these  men  to  unload,  paint  and  stack  a  car- 

load, or  1,500.  By  using  the  gravity  conveyor  and  the 
painting  macliine,  the  same  men  will  do  the  work  in 
less  than  five  hours.  In  addition  to  this  saving  of  labor, 
there  is  a  saving  of  about  25  per  cent  in  the  amount 
of  paint  used. 

The  painting  of  poles  by  the  use  of  compressed  air 
has  proved  quite  successful.  By  the  use  of  this  device 
one  man  can  paint  approximately  seventy  40-ft.  poles 
in  a  day,  while  with  the  brush  it  will  take  two  men  the 
same  length  of  time  to  paint  65.  We  recommend  the 
use  of  this  equipment  not  only  because  of  the  saving  in 
labor  effected,  but  for  the  reason  that  the  work  is  much 
more  satisfactorily  done,  the  cracks  and  checks  being 
completely  filled. 

Gravity  conveyors  are  used  as  a  means  of  saving  in 
the  unloading  of  such  material  as  cement,  crossarms, 
boxes,  etc.  Oil  dryers  and  filters,  for  the  purpose  of 
purifying  and  filtering  transformer  oil  should  be  in- 

stalled. Electric  trucks  and  trailers  are  strongly 
recommended  for  use  in  moving  material  within  the 
storeroom  and  from  one  place  to  another  in  the  yard. 
Rubber  stenciling  outfits  and  paper  stencil  cutting  ma- 

chines are  of  advantage  in  the  shipping  room.  Wire 
measuring  machines  should  be  a  part  of  the  equip- 

ment of  every  store,  because  of  the  time  saved  in  filling 
orders. 

In  addition  to  the  above,  the  storeroom  should,  of 
course,  be  well  supplied  with  items  such  as  two  and 
four-wheel  trucks,  small  scales,  etc.  In  the  office  there 
should  be  a  sufficient  number  of  typewriters,  adding 
machines,  calculators  and  comptometers  so  that  clerical 
work  may  be  handled  efficiently. 

Stationery  and  Printing  Department Economy 

Report  of  Committee  No.  8,  Purchasing  and 

Stores  Section* 
IT  is  the  opinion  of  this  committee  that  the  handling 

of  office  supplies,  stationery  and  printing,  in  our 
companies  is  of  such  importance  as  to  effect  a  large 

saving  if  properly  organized  and  sufficient  attention 
given.  The  function  of  the  stores  department  is  to  re- 

ceive, ship  and  account  for  material  and  supplies  and 
inasmuch  as  it  is  set  up  to  perform  this  work,  it  is 
believed  that  the  ordering,  receiving,  storing,  distribut- 

ing and  accounting  for  office  supplies  and  stationery 
should  be  placed  under  the  jurisdiction  of  the  general 
storekeeper. 

Stationery  and  office  supplies  should  be  a  separate 
section  in  the  stores  organization,  and  should  be  super- 

vised by  a  man  thoroughly  conversant  with  this  line 
of  work.  Stationery  is  used  by  all  departments  from 
the  office  of  the  president  dovsoi  and  is  subjected  to 
a  greater  amount  of  waste  than  any  other  item  of 
supplies,  and  for  this  reason  should  be  carefully 
watched.  Again,  stationery  supplies  are  made  up  of 
many  small  items,  each  in  itself  of  small  relative  value, 
so  that  no  striking  economy  can  be  effected  in  any 
one  place,  but  the  aggregate  loss  through  careless 
handling  is  large.  One  of  the  most  effective  means  of 
economizing  is  through  the  adoption  of  standards. 

*  F.  F.  Henry,  Southern  California  Edison  Company,  chairman ;  H. 
O.  McKee,  Southern  California  Edison  Company,  chairman.  Pur- 

chasing and  Stores  Section ;  William  Maddock,  Los  Angeles  Gas  & 
Electric  Corporation ;  C.  A.  Kelley,  The  Southern  Sierras  Power 
Company ;  D.  P.  Mason,  San  Joaquin  Light  &  Power  Corporation. 
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Careful  consideration  should  be  given  the  size  of  all 
forms,  so  that  they  may  be  cut  from  stock  size  paper 
without  waste.  This  might  be  accomplished  by  plac- 

ing the  responsibility  with  one  man,  to  whom  all  new 
or  revised  forms  would  be  sent  for  approval  as  to  size 
and  grade  of  paper,  before  being  sent  to  the  printer. 
This  man  should  be  familiar  with  stock  sizes  and  grades 
of  paper.  Another  method  by  which  economy  can  be 
realized  is  by  minimizing,  as  far  as  possible  and  prac- 

tical, the  number  of  forms  used. 
The  grade  of  paper  upon  which  a  form  is  printed 

should  be  determined  by  the  purpose  for  which  it  is' 
intended,   if  for   temporary   purposes,   a    lower   grade, 
and  if  for  a  permanent  record,  a  better  quality.    When- 

ever possible,  forms  should  be  consolidated. 
It  is  generally  agreed  that  in  revising  old  forms,  or 

preparing  new  ones,  they  should  be  correct  in  every 
detail  before  sending  to  the  printer,  so  as  to  avoid  loss 
of  time  and  money  in  altering  proofs.  Only  standard 
forms  and  those  not  subject  to  revision  should  be 
printed  in  large  quantities,  as  a  noticeable  loss  in  money 
is  incurred  in  writng  off  surplus  stocks  and  discarded 
forms.  Wherever  possible,  forms  that  have  been  dis- 

continued should  be  cut  up  and  padded  for  use  as 
memorandum  or  scratch  paper.  When  it  is  necessary 
to  print  instructions  covering  use  of  a  form,  the  in- 

structions should  be  printed  on  the  face,  rather  than 
on  the  back,  so  as  to  eliminate  the  necessity  of  run- 

ning through  the  press  a  second  time. 
Stationery  forms  and  paper  should  be  kept  wrapped, 

and  not  open  on  the  shelves,  so  as  to  prevent  dust  set- 
tling on  the  outer  sheets,  resulting  in  a  loss  of  the  first 

sheet,  or  several  sheets  if  padded  in  sets. 
The  extravagant  use  of  carbon  paper  is  a  serious 

waste  in  most  company  offices.  A  point  which  might  be 
considered  with  a  view  towards  economy,  is  the  cen- 

tralizing of  all  stencil  and  duplicating  work  so  that 
less  machines  will  be  necessary  and  so  that  there  will 
be  continued  use  of  not  only  the  machine  but  the 
operator.  There  is  a  difference  of  opinion  as  to 
whether  it  is  economical  to  manufacture  our  own  type- 

writer ribbons,  ink,  mucilage,  etc.  Some  companies  are 
already  doing  this  and  claim  a  considerable  saving  is 
effected. 

Typewriter  ribbons  are  discarded  by  the  stenographer 
at  any  time  without  question,  regardless  of  the  fact 
that  they  are  but  partially  used.  This  lack  of  economy 
should  be  corrected  by  having  someone  in  authority  in- 

spect all  returned  ribbons  before  new  ones  are  issued. 
There  should  be  attached  to  the  stationery  and  office 

supply  section  one  or  more  mechanics,  capable  of  over- 
seeing and  repairing  office  equipment  such  as  type- 

writers, calculators,  comptometers,  adding  machines, 
etc.,  so  that  they  may  be  kept  in  first  class  working 
order.  It  is  just  as  necessary  that  careful  attention 
be  given  to  this  class  of  equipment  as  that  given  to 
motor  vehicles  and  other  machinery  which  is  in  con- 

tinuous use.  We  all  agree  that  the  service  rendered 
by  the  distributors  of  this  class  of  equipment  is  only 
half  hearted  and  generally  unsatisfactory. 

The  stationery  and  office  supply  storekeeper  should  be 
privileged  at  all  times  to  offer  suggestions  and  recom- 

mendations in  connection  with  the  purchase  of  these 
commodities,  as  his  experience  enables  him  to  know 
pretty  well  what  would  be  best  suited  for  the  pur- 

pose used,  and  whether  or  not  efficient  service  is  being 
obtained  from  the  articles  he  carries.  For  instance,  if 
a  department  is  using  too  much  carbon  paper  or  ioo 
many  typewriter  ribbons  in  its  usual  duties,  he  can  in- 

vestigate as  to  the  reasons,  whether  due  to  poor  quality 
or  careless  handling.  He  should  have  authority  to  sur- 

vey the  stationery  and  office  supplies  in  any  depart- 
ment at  any  time,  as  to  quantity  and  condition  of  stock, 

and  to  question  any  requisition  reaching  him  that  in 
his  belief  calls  for  too  large  a  quantity,  or  is  in  any 
other  way  unusual. 

Printing   Department 
A  print  shop  operated  in  connection  with  the  stores 

organization  has  demonstrated  a  large  saving.  We  do 
not  think  it  would  be  economical  or  advisable  for  the 
average  public  utility  company  to  set  up  a  printing  de- 

partment to  handle  its  full  requirements,  as  there 
would  not  be  sufficient  work  to  keep  the  machines  and 
men  busy  all  the  time.  Also  certain  branches  of  the 
work  require  high  salaried  mechanics.  We  do,  however, 
recommend  a  plant  consisting  of  two  or  three  different 
size  presses,  a  power  cutting  machine  and  a  padding 

machine,  which  we  believe  will  be  sufficient  to  handle 
a  greater  part  of  the  work. 

A  few  of  the  advantages  derived  through  the  opera- 
tion of  a  company  printing  plant  might  be  stated  as 

follows : 

1.  Costs  are  reduced. 

2.  With  our  knowledge  of  costs  we  are  better  able  to  check  the 
quotations  of  dealers  to  whom  we  must  give  a  part  of  our work. 

3.  There  is  no  delay  to  company  requirements. 

The  previous  paragraphs  of  this  paper  deal  entirely 
with  the  economies  which  might  be  effected  in  the  order- 

ing and  handling  within  the  storeroom,  but  the  possible 
economy  with  the  greatest  possibilities  lies  in  the  dis- 

tribution. If  we  distribute  excessively,  we  buy  exces- 
sively, for  the  demand  governs  the  buying.  This  re- 

sults in  an  over  investment  which  costs  the  company  in 
interest,  taxes  and  insurance  unnecessarily. 

For  this  reason  a  very  complete  system  of  checking 
requisitions  should  be  inaugurated.  There  is  a  ques- 

tion as  to  just  how  an  intelligent  check  of  stationery 
requisitions  can  be  made,  due  to  the  fact  that  the  store- 

keeper has  no  definite  knowledge  of  the  various  office 
requirements.  A  system  might  be  installed  whereby 
the  head  of  each  department  or  office  be  asked  to  fur- 

nish a  list  of  his  monthly  requirements  of  each  form, 
office  supplies  and  blank  sheets,  also  the  number  of 
employees  in  his  office.  Provided  with  this  information 
the  storekeeper  could  cut  dovsm  or  question  requisitions 
calling  for  quantities  in  excess  of  the  amount  shown  on 
list  furnished  by  the  department  head.  It  is  common 
practice,  however,  for  offices  to  order  a  certain  number 
of  each  form  and  so  many  pencils,  pens,  etc.,  each 
month  regardless  of  the  amount  on  hand,  so  our  sys- 

tematic check  of  requisitions  fails  unless  followed  up 
by  a  periodical  check  of  stock  at  each  location.  It 
should  be  the  duty  of  someone  to  make  this  check  and 
he  should  have  the  authority  to  return  all  stock  found 
in  excess  of  requirements  as  shown  on  the  department 
list. 

Purchasing  Department  Organization 
Report  of  Committee  No.  9,  Purchasing  and 

Stores  Section* 
IN  our  report  on  purchasing  department  organization, 

we  have  been  governed  by  the  knowledge  that  an 
organization  suitable  for  one  company  would  not  be 

suitable  for  another  and  have,  therefore,  touched  only 
on  the  essential  requirements  as  to  personnel  and  rou- 

tine, leaving  the  completing  of  the  detail,  as  to  num- 
ber of  assistants  and  record  requirements  to  the  in- 

dividual company. 
There  are  many  factors  entering  into  the  organization 

of  a  purchasing  department,  among  which  may  be 
included: 

1.  Whether  the   company  or  corporation  of  which   it  is   a  part, 
is  of   large  or   comparatively   small  magnitude. 

2.  Whether  the   company   or   corporation   is    located   in   or   adja- 
cent  to   a   large   business    center. 

3.  Whether  or  not  the  general  store  is  a  part  of  the  purchasing 
department,    operating    under    one    head. 

4.  Whether  it  is   the   policy   of   the    company   to   maintain   large 
stocks. 

5.  Whether  shipments  are  made  direct  to  the  field  by  the  vendor. 

There  are  other  factors  which  cannot  be  spoken  of 
here  because  of  lack  of  space. 
Assuming  that  the  purchasing  department  operates 

as  a  separate  departmental  organization  of  the  com- 
pany, its  personnel  should  consist  of  the  purchasing 

agent  and  his  assistants  or  buyers,  with  sufficient 
clerks,  stenographers  and  typists  to  effectively  and 
economically  carry  on  the  work  of  the  department  under 
the  general  direction  of  the  purchasing  agent.  The 
duties  of  buyers  should  be  classified  as  to  materials 
and  supplies,  thereby  enabling  the  buyers  to  become 
more  or  less  experts  in  their  respective  lines.  Care 
should  be  used,  however,  to  the  end  that  the  organiza- 

tion be  so  trained  that  in  the  absence  of  one  or  more 
employees  whether  they  be  buyers  or  clerks,  that  those 
remaining  may  be  sufficiently  familiar  with  the  work 

*  J.  L.  Gray,  Southern  California  Edison  Company,  chairman ;  J.  H. 
Hunt,  Pacific  Gas  and  Electric  Company ;  R,  E.  Thompson,  San 
Diego  Consolidated  Gas  &  Electric  Company ;  F.  F.  Henry.  Southern 
California  Edison  Company ;  T.  B.  Parks,  Los  Angeles  Gas  & 
Electric    Corporation. 
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of  the  absentee  that  his  work  may  be  readily  taken 
over  and  carried  on  without  loss  of  time  or  efficiency. 

It  goes  without  saying  that  one  of  the  first  essentials 
of  a  purchasing  agent  and  the  entire  buying  personnel 
is  that  they  have  the  confidence  of  those  with  whom 
they  come  in  contact.  This  applies  not  only  to  the 
vendor  or  individual  himself,  but  to  his  representatives 
as  well,  as  it  is  through  him  that  the  personal  contact 
is  made.  In  order  to  secure  this  confidence  square 
dealing  and  courteous  treatment  should  be  the  slogan. 
With  this  platform  the  purchasing  agent  commands  the 
respect  of  those  with  whom  he  does  business,  resulting 
in  better  relationship  between  his  company  and  the 
vendor.  With  a  man  of  such  a  calibre  at  the  head  he 
will  tolerate  nothing  less  from  his  assistants. 

Inasmuch  as  centralized  buying  is  the  reason  for  ex- 
istence of  the  purchasing  department  and  the  needs  of 

the  company's  store  and  several  departments  are  made 
known  to  the  purchasing  department  by  requisition, 
care  should  be  used  in  the  preparation  of  such  requisi- 

tions, thereby  enabling  the  purchasing  department  to 
intelligently  handle  their  requests  to  the  best  advantage. 

Next  in  importance  is  the  purchase  order,  its  size  and 
form  and  number  of  copies  depending  upon  prede- 

termined policy.  It  should,  however,  be  so  constructed 
and  worded  as  to  enable  the  vendor  to  handle  it  with 
dispatch  and  the  least  possible  chance  of  misunder- 

standing or  error.  In  addition  to  quantity,  description 
of  material  and  destination  of  delivery,  the  purchase 
order  should  show  price  agreed  upon,  terms,  f.o.b.  point, 
shipping  or  delivery  date  agreed  upon,  routing  and  any 
other  information  that  will  insure  proper  filling  and 
delivery  of  material  ordered.  Considerable  time  and  ex- 

pense may  be  saved  by  use  of  window  envelopes  in  mail- 
ing. The  use  of  the  acknowledgment  of  order  form  is  a 

moot  question. 

The  securing  of  bids  should  be  handled  by  the  buyer 
responsible  for  the  purchase  of  that  particular  com- 

modity, written  requests  where  necessary  being  made 
oyer  the  signature  of  the  purchasing  agent  and  quota- 

tions being  adddressed  to  him  personally,  that  he  may 
be  continually  in  touch  with  ail  matters  pertaining  to 
purchases  made  and  to  be  made.  It  frequently  happens 
that  the  commodity  to  be  purchased  is  of  a  technical  or 
special  nature,  in  which  event,  all  bids  should  be  re- 

ferred to  the  engineering  committee  or  the  individual 
from  whom  the  request  for  bids  or  purchase  emanated. 
Upon  completion  of  the  transaction,  all  quotations 
should  be  filed  with  a  copy  of  the  order  appended 
thereto. 

It  has  been  found  quite  an  advantage  in  one  large 
utility  to  have  tracing  on  the  vendor  done  by  the  gen- 

eral store,  that  department  having  in  its  possession  a 
copy  of  the  order  and  is  better  acquainted  with  the 
urgency  of  the  situation  and  can  act  accordingly.  Trac- 

ing of  materials  for  departments  other  than  the  gen- 
eral store  should  be  done  by  the  purchasing  depart- 

ment. In  either  case,  this  duty  should  be  charged  to  a 
live  up-to-date  person,  with  good  judgment,  diplomacy, 
and  capable  of  writing  a  good  business  letter. 

The  advisability  of  keeping  a  price  record  is  obvious. 
The  use  of  a  card  or  loose  leaf  ledger  system  may  be 
employed.  This  price  record  should  show  date  of  pur- 

chase, price  and  quality,  f.o.b.  point,  etc.,  such  data 
being  secured  from  purchase  orders  or  invoices,  the 
former  medium  being  most  satisfactory,  assuming 
prices  are  shown  thereon,  as  it  does  not  delay  the  hand- 

ling of  invoices  and  in  consequence  possible  loss  of  dis- 
counts. With  reference  to  basis  of  price,  it  cannot  be 

arbitrarily  said  as  to  whether  it  is  of  greater  advantage 
to  secure  prices  f.o.b.  point  of  shipment  or  destination 
as  circumstances  under  which  shipment  is  to  move 
would  govern. 

So  far  as  general  routine  is  concerned,  that  will,  of 
course,  depend  upon  the  particular  set-up  of  the  organi- 

zation and  is  not  important,  as  ideas  along  this  line 
will  always  differ.  However,  in  a  general  way  the  pur- 

chasing department,  while  being  the  spending  organi- 
zation of  an  institution,  can  by  careful  and  honest  deal- 

ing, straight  forwardness  and  square  shooting,  not  only 
be  the  medium  of  saving  a  company  a  vast  amount  of 
money  but  become  a  friendly  and  important  contact  for 
the  company  with  the  public  at  large. 

Stores  Department  Organization 
Report  of  Committee  No.  10,  Purchasing  and 

Stores  Section* 
IT  is  impossible,  due  to  difference  in  size  and  the 

varied  conditions  under  which  public  utility  com- 
panies operate,  to  outline  an  organization  that  would 

be  applicable  to  all,  but  we  will  endeavor  to  state  the 
personnel  and  departments  necessary  to  effect  an 
efficient  working  force. 

General  Store 

General  Storekeeper:  The  general  storekeeper  should 
be  the  active  executive  of  the  organization.  He  should 
have  a  thorough  knowledge  of  all  matters  pertaining 
the  ordering,  handling,  distributing  and  accounting  for 
materials  and  it  should  be  his  duty,  not  only  to  provide 
and  care  for  material,  but  to  know  that  it  is  properly 
applied.  It  also  will  be  his  duty  to  maintain  organiza- 

tion, anticipate  demands,  provide  suitable  facilities,  cur- 
tail expenses,  question  unnecessary  purchases,  reclaim 

material  and  arrange  for  the  sale  of  scrap  and  obsolete 
items. 

Assistant  General  Storekeeper:  He  will  assist  the 
general  storekeeper  in  the  exercising  of  general  super- 

vision and  act  during  his  absence. 
Traveling  Storekeeper:  The  traveling  storekeeper 

should  be  the  personal  representative  of  the  general 
storekeeper.  He  should  supervise  physical  and  accounting 
conditions  of  all  district  or  division  stores.  He  should 
have  a  general  knowledge  of  materials  and  be  con- 

versant with  the  complete  store  organization. 
Chief  Clerk:  The  chief  clerk  should  be  in  charge  of 

all  clerical  work.  It  should  be  his  duty  to  audit  in- 
voices, make  payrolls  and  prepare  statements  of  cost, 

stock  balances,  etc. 
The  usual  stores  office  force,  we  believe,  will  be  more 

efficient  if  a  well  defined  division  of  responsibilities  is 
placed,  and  with  this  in  mind  we  would  suggest  the 
f olio vmg  bureaus: 

1.  Accounting  bureau. 

2.  Requisition   bureau.  • 3.  Payroll    bureau. 
4.  Inventory    bureau. 
5.  Stenographic  bureau. 
6.  Filing:  bureau. 
7.  Mailing  bureau. 

The  employees  of  these  bureaus  would  report  direct 
to  the  assistant  general  storekeeper  and  chief  clerk. 

The  location  of  the  general  store  is  of  vital  impor- 
tance as  upon  this  hinges  largely  the  efficiency  of  ser- 

vice and  the  costs  in  transporting  material.  It  should 
be  located  as  near  the  center  of  the  territory  covered 
as  possible,  provided  such  location  does  not  increase 
freight  charges  on  received  material  more  than  the 
saving  effected  by  such  location. 

When  the  territory  covered  is  large,  it  is  sometimes 
advisable,  owing  to  market  conditions,  to  have  a  second 
general  store,  but  this  is  not  good  practice  if  it  is  pos- 

sible to  avoid,  as  it  results  in  duplicate  organization  and 
an  increase  in  material  and  supplies  investment. 

With  a  view  to  economy,  we  recommend  that  store 
buildings  be  of  sufficient  size  to  permit  the  proper  seg- 

regation of  materials.  The  real  purpose  served  by  the 
general  store  is  promptness  in  delivery,  and  its  system 
must  be  such  as  to  permit  of  no  delay  in  shipping.  With 
this  .in  mind  we  suggest  a  sectional  arrangement  of  all 
material,  with  a  view  of  economy  in  handling  and  with 
a  further  view  of  having  a  man  in  charge  of  each  class 
of  material  who  should  be  an  expert  in  this  particlar 
class,  and  who  should  actually  handle  it,  both  in  and  out. 
As  an  explanation  of  the  sectional  arrangement  re- 

ferred to  above  and  a  probable  convenient  segregation 
as  to  class,  the  following  might  answer. 

Sec.  1.  Motors,    motor    starters,    regulators,    transformers,    etc. 
Sec.  2.  Meters,     current    and    potential    transformers,    telephones 

and  parts,  etc. 
Sec.  3.  Hardware,    line    construction    and   miscellaneous    material. 
Sec.  4.  Electrical   material. 

*  William  Maddock,  Los  Angeles  Gas  &  Electric  Corporation,  chair- 
man ;  G.  C.  Eobb,  Pacific  Gas  and  Electric  Company  ;  C.  D.  Weiss, 

San  Diego  Consolidated  Gas  &  Electric  Company ;  H.  O.  McKee. 
Southern  California  Edison  Company,  chairman.  Purchasing  and 
Stores    Section. 
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Sec.  5.  Cross   arms,    guy   covers,   wood   pins,   poles    and   lumber. 
Sec.  6.  Cable   and   wire. 
Sec.  7.  Stationery,   office   supplies   and  fixtures. 
Sec.  8,  Scrap   and  obsolete  material.  "    " 

Each  section  should  be  operated  as  a  separate  store, 
the  section  storekeeper  keeping  his  own  stock  book.  He 
should  be  furnished  with  a  copy  of  every  order  for  the 
purchase  of  material  for  his  section.  He  should  record, 
receive  and  check  all  material  and  see  that  it  is  properly 
placed  on  the  shelves.  At  the  end  of  each  month  he 
should  inventory  his  stock,  enter  on  his  stock  book 
the  amount  necessary  to  order  to  meet  requirements  for- 
a  certain  agreed  upon  period,  also  the  amount  of  un- 
unfiUed  requisitions  and  turn  over  to  the  requisition 
clerk  who  will  check  each  item,  making  warranted 
changes  and  corrections  and  will  then  prepare  requisi- 

tions to  cover,  inserting  in  the  stock  book  the  requisi- 
tion number,  after  each  item  ordered. 

Reporting  directly  to  the  assistant  general  store- 
keeper should  be  the  general  stock  clerk  in  charge  of 

requisitions,  general  foreman,  section  storekeepers,  re- 
ceiving and  shipping  clerks  and  printing  department 

superintendent.  The  general  stock  clerk  or  requisition 
clerk,  should  prepare  all  requisitions.  They  should  be 
written  according  to  section.  The  general  foreman  will 
have  charge  of  all  physical  conditions  as  regards  the 
actual  handling  and  storing  of  material  as  well  as  the 
general  upkeep  of  the  properties.  Section  storekeepers 
are  required  to  inspect  all  materials  received  for  their 
respective  sections,  call  to  the  attention  of  the  assist- 

ant general  storekeeper  items  which  are  not  standard, 
slow  moving  or  interchangeable.  The  receiving  clerk 
has  charge  of  all  material,  received  until  it  is  checked, 
unloaded  and  turned  over  to  the  section  storekeeper.  His 
force  is  divided  into  crews  under  a  gang  boss.  The  ship- 

ping clerk  has  charge  of  all  shipping.  The  shipping 
crew  packs  and  checks  all  material  received  from  the  va- 

rious sections.  He  should  have  a  daily  schedule  of  ship- 
ping points  so  that  full  advantage  may  be  taken  of 

transportation  facilities.  The  printing  department  sup- 
erintendent should  have  full  charge  of  the  operation  of 

the  printing  plant.  He  should  have  a  practical  knowl- 
edge of  printing  equipment,  different  weights  of  paper, 

methods  of  padding  and  costs  of  his  department. 
In  connection  with  an  efficient  stores  organization, 

there  must  be  adequate  space  and  facilities  for  the 
handling  of  scrap  material  as  this  is  a  very  important 
phase  of  store  work.  There  also  should  be  a  reclama- 

tion shop  of  sufficient  size  and  equipped  especially  for 
this  work. 

As  a  part  of  each  store  organization  there  should  be 
a  fire  squad,  trained  in  the  methods  of  extinguishing. 
This  squad  should  be  familiar  with  all  outlets  and 
should  have  a  definite  time  allotted  to  drill. 

Proper  handling  devices  should  be  provided  so  that 
the  work  can  be  done  economically. 

District  or  Division  Stores 

In  the  preceding  paragraphs  of  this  report  we  have 
confined  ourselves  to  the  general  store  organization, 
but  as  many  public  utility  companies  operate  over  such 
extensive  territories,  it  makes  it  necessary  to  install 
district  or  division  stores  at  centrally  located  sectional 
points.  As  the  operation  of  these  stores  differs  some- 

what to  that  of  the  general  store,  we  make  the  fol- 
lowing recommendations : 

The  location  of  a  district  or  division  store  should  be 
as  near  the  center  of  the  district  it  serves  as  possible. 
It  should  be  considered  a  unit  in  itself,  entirely  inde- 

pendent from  the  general  store  but  under  the  super- 
vision of  the  general  storekeeper.  The  usual  force 

necessary  to  the  efficient  handling  of  a  district  store 
is  district  storekeeper,  bookkeeper  and  one  or  more 
stock  clerks.  The  district  storekeeper  should  have 
charge  of  all  work  performed  in  the  district  store.  He 
should  place  all  requisitions,  check  all  invoices,  super- 

vise all  accounting,  inspect  and  check  all  receipts,  over- 
see the  issues,  supervise  the  arrangement  of  stock  and 

see  that  the  properties  are  kept  in  a  neat  and  orderly 
condition. 
The  office  routine  is  quite  similar  to  that  of  the 

general  store  excepting  that  the  district  storekeeper 
deals  directly  with  the  auditor  as  far  as  the  accounting 
for  material  is  concerned.  He  should  prepare  a  state- 

ment monthly  of  all  debits  and  credits  he  has  taken 
into  his  store  accounts.  The  auditor  should  furnish 
him  with  a  similar  statement  of  debits  and  credits  en- 

tered on  the  general  books  affecting  his  store,  and  these 

two  statments  should  be  reconciled.  This  will  detect 
errors  both  of  the  district  and  the  auditor,  enabling 
adjustments  to  be  made  at  the  time,  eliminating  much 
checking  at  the  time  of  inventory. 

Particular  attention  should  be  given  the  issuing  of 
material  to  line  gangs.  We  recommend  a  requisition 
form,  prepared  to  cover  a  period  of  one  week  or  more, 
this  form  to  be  prepared  in  duplicate,  one  copy  for  the 
store  and  one  for  the  foreman  or  material  clerk  on  the 
gang.  This  will  eliminate  the  writing  of  individual  re- 

quisitions for  each  withdrawal  from  the  store.  In  pre- 
paring this  form  it  is  advisable  to  print  the  description 

of  the  commonly  used  items,  so  as  to  simplify  the  filling 
of  the  orders  and  to  make  the  checking  more  easy. 
The  articles  should  be  listed  in  alphabetical  and  sec- 

tional arrangements,  down  the  center  of  the  sheet. 
On  one  side,  in  the  proper  column,  will  be  inserted  after 
the  item,  the  quantity  drawn,  on  the  other,  the  quan- 

tity returned.  At  the  close  of  the  period,  the  material 
clerk  should  take  an  actual  inventory  of  his  wagon 
stock,  prepare  a  new  sheet  showing  the  different  bal- 

ances on  hand.  This  should  be  the  same  as  the  figure 
shown  as  a  balance  by  the  storekeeper  after  he  has  bal- 

anced his  previous  week's  sheet.  This  is  done  by  insert- 
ing the  quantities  used  on  the  "return  to  store"  side 

of  the  sheet  and  the  quantities  taken  from  the  line 
on  the  "issued"  side.  The  difference  between  the 
"returns"  and  the  "issues"  should  then  equal  what  the 
material  clerk  shows  as  being  on  the  wagon. 

District  storekeepers  should  keep  the  general  store- 
keeper advised  as  to  local  conditions  by  sending  him  a 

monthly  report  showing  the  total  stock  value  of  ma- 
terial on  hand  and  the  status  of  all  accounting  and 

physical  work.  The  money  value  of  stock  should  be 
segregated  under  several  headings  as  follows: 

Meters       _   $  3,000 
Motors    _          800 
Wire   and  cable        4,500 
Transformers      _         3,100 
Poles            2,000 
Appliances  and  ranges    -        1,100 
Miscellaneous      -       11,000 

Total   -   $26,500 

Annual  Inventories  of  Material  and 

Equipment 
Report  of  Committee  No.  11,  Purchasing 

and  Stores  Section.* 

THE  object  of  an  annual  inventory  of  material  and 
equipment  of  a  public  utility  company  where  all 
material  purchased  is  for  use  within  the  company, 

is  to  see  by  comparison  of  actual  stock  on  hand  with 
ledger  balances,  whether  accurate  accounting  is  being 
made  of  all  supplies  used.  To  avoid  little  or  no  inter- 

ruptions in  the  receipt  and  disbursement  of  material 
during  the  time  of  inventory,  and  also  as  a  means  of  ob- 

taining an  accurate  count,  a  definite  program  should  be 
outlined  and  followed. 

This  report  is  based  on  a  decentralized  system  of 
stores  where  it  is  advisable  to  take  an  actual  inventory 
once  a  year. 

Dates   of  Inventory 

The  general  storekeeper,  or  officer  in  charge  of  sup- 
plies, should  prepare  the  first  of  each  year  a  schedule 

specifying  the  date  on  which  the  various  inventories 
will  be  taken.  These  dates  should  fall  as  near  the  end 
of  the  month  as  practical  so  that  the  general  book 
balance  of  the  auditor  will  reflect  more  nearly  the  ac- 

tual inventory  figure. 
In  arranging  the  inventory  schedule,  care  should  be 

exercised  to  see  that  not  more  than  two  inventories  are 

planned  for  the  same  day,  as  it  is  necessary  for  a  rep- 
resentative from  both  the  stores  and  auditing  depart- 

ment to  be  present  and  the  number  of  men  in  these 
departments  available  for  such  work  is  Umited. 

Form  of  Inventory  Card 

The  use  of  an  inventory  card  has  proved  very  satis- 
factory.    The  taking  of  every  item  is  assured  as  the 

*H.  E.  Cox,  Southern  California  Edison  Company,  chairman ;  C. 
R.  Eccles,  Western  States  Gas  &  Electric  Company,  C.  D.  Weiss, 
San  Diego  Consolidated  Gas  &  Electric  Company,  H.  O.  McKee. 
Southern  California  Edison  Company,  chairman.  Purchasing  and 
Stores  Section. 
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Fig.    1. — Sample    Inventory    Card 

cards  are  numbered  and  written  from  the  stock  ledgers, 
and  after  the  count  has  been  made  every  number  must 
be  accounted  for. 

The  sample  card  shown  in  Fig.  1  is  suggested  as  very- 
suitable.  It  provided  for  recording  the  following  infor- 

mation : 

1.  Name  of   store   talcing   inventory. 
2.  Date  of  inventory. 
3.  Card  number. 
4.  Complete   description  of   article. 
5.  Quantity  on  hand  at  time  of   count. 
6.  Quantity   received  after   count. 
7.  Quantity  issued  after  count. 
8.  Net  balance  on  hand. 
9.  Quantity,  unit  price  and  money  value. 
10.  Two  or  three  spaces  to  allow  pricing  of  material  where  there 

is  more  than  one  unit  price  for  the  same  item. 

11.  Signature  of  person  making  the  count, 
12.  Signature  of   person  pricing. 
13.  Signature   of    the    storekeeper. 

Inventory  Cards 
The  writing  of  inventory  cards  is  a  duty  of  the  store 

force,  and  the  work  should  be  completed  two  weeks  in 
advance  of  the  count.  Separate  cards  should  be  writ- 

ten for  each  item  of  material. 
It  is  recommended  that  the  numbering  of  cards  be 

postponed  until  two  or  three  days  in  advance  of  the. 
inventory,  due  to  the  fact  that  the  supply  of  certain 
classes  of  material  shown  on  the  stock  ledgers  will 
have  been  exhausted  during  this  two  week  period,  and 
there  will  perhaps  be  new  items  of  material  received 
which  will  call  for  additional  cards.  By  handling  in 
this  manner  the  numerical  and  alphabetical  arrange- 

ment will  be  kept  in  order. 
Cards  should  be  numbered  consecutively  beginning 

with  No.  1  and  the  corresponding  ledger  page  given 
the  same  number.  The  noun  name  of  the  material 
or  equipment  should  be  shovm  first,  then  the  detailed 
description. 

The  party  writing  the  card  should  indicate  in  the 
column  marked  "Unit"  whether  the  material  is  to  be 
taken  by  the  thousand,  hundred,  dozen,  each,  weight  or 
length.  This  information  is  of  special  benefit  to  the 
party  counting  the  material. 

Cards  should  be  distributed  at  least  one  day  before 
the  count  starts,  and  if  possible  placed  on  or  near  the 
material  described.  The  work  of  placing  the  inventory 
cards  should  be  assigned  to  a  stock  man  who  is  thor- 

oughly familiar  with  every  article  in  stock.  Employees 
less  familiar  may  assist  in  counting  the  material. 

Indelible  pencil  should  be  used  in  inserting  the  quan- 
tities on  hand.  No  erasures  should  be  made.  If  the 

recheck  of  an  item  reveals  an  error,  a  line  should  be 
dravim  through  the  original  figure  and  the  new  or  cor- 

rect amount  shown.  The  person  making  the  change 
should  initial  the  card. 

In  recording  serially  numbered  equipment  the  quan- 
tity only  should  appear  on  the  face  of  the  card.  The 

serial  numbers  should  be  listed  on  the  back  with  cost 
price  following  each  number. 

Care  should  be  taken  in  recording  the  RECEIPTS 
and  ISSUES  after  count  in  order  that  the  net  figure 
will  be  the  actual  quantity  on  hand  at  the  time  inven- 

tory is  taken. 
When  an  item  is  found  for  which  there  is  no  card, 

indicating  the  material  is  not  posted  in  the  stock  led- 
gers, a  card  should  be  written  and  given  the  number 

next  higher  to  the  highest  number  in  the  stock  ledger. 
A  record  should  be  kept  of  these  cards  as  to  number 
and  description  of  material. 
When  the  count  has  been  completed,  and  all  depart- 

ments interested  have  satisfied  themselves  as  to  its 
correctness,  the  cards  should  be  gathered  up,  put  in 
consecutive  order  so  as  to  be  sure  none  are  missing, 
and  handed  to  the  storekeeper  for  pricing.  Cards  should 
then  be  totaled,  priced,  extended,  comptometered  and 
posted  in  the  stock  ledgers.  Cards  should  be  kept  as 
neat  and  clean  as  possible  and  should  be  legible  as 
they  are  used  in  compiling  the  final  report. 

Inventory  Card  Stub 
The  sample  inventory  card  shown  in  Fig.  1  has 

a  stub  attached.  Ordinarily  these  cards  should  be  made 
without  a  stub.  Where  equipment  or  spare  parts  are 
carried  in  stock  from  year  to  year  the  use  of  the  stub 
is  recommended.  It  is  also  suggested  that  the  stub  be 
used  in  cases  of  special  items,  the  description  being 
hard  to  get,  and  not  commonly  knovwi  by  the  average 
stockman. 

The  stub  portion  of  this  card  should  show,  date  of  in- 
ventory, card  number,  section  number  and  complete 

description  of  the  material  as  shown  on  the  main  por- 
tion of  the  card.  Cards  should  be  associated  with  the 

material  in  the  regular  manner,  and  fastened  thereto 
by  means  of  tag  wires.  Each  year  that  the  material 
bearing  stub  tag  remains  in  stock  the  new  inventory 
card  should  show  a  reference  to  the  original  stub  num- ber and  date. 

As  a  means  of  associating  the  items  shown  in  the 
stock  ledger  with  the  material  bearing  the  inventory 

stub  card,  the  word  "Tag"  should  be  stamped  or  writ- 
ten after  the  corresponding  card  number  in  the  ledger. 

This  eliminates  the  necessity  of  writing  stubs  year  after 
year.     At  the  completion  of  the  count  the  stub  portion 



June  1,  1925] Journal    of    Electricity 529 

of  the  card  should  be  torn  off  and  left  attached  to  the 
material. 

Preparatory  Work 

The  necessity  for  advance  work  in  preparation  for 
the  inventory  cannot  be  over  emphasized,  as  upon  this 
will  largely  depend  the  taking  of  the  inventory  accur- 

ately and  quickly. 
Clerical 

Ledgers  should  be  balanced  at  least  one  week  before 
inventory.  About  75  per  cent  of  the  accounts  will  not 
be  re-opened  and  the  re-balancing  of  the  few  that  will 
have  to  be  re-opened  will  be  more  than  offset  by  the 
time  saved.     Keep  all  the  current  work  up  to  date. 

Comparing  the  ledger  balances  with  the  material 
on  hand  several  times  during  the  year  is  very  impor- 

tant. Tliis  reveals  any  discrepancy  which  may  be  easily 
located  and  adjusted,  thereby  saving  much  time  and  in- 

suring a  better  inventory. 

Care  should  be  taken  to  see  that  the  description  of 
the  bin  card  or  material  tag  is  full  and  complete  and 
that  it  corresponds  with  the  description  on  the  stock 
ledgers.  This  will  make  the  work  of  associating  the 
inventory  cards  with  the  material  much  easier.  Tracers 
should  be  sent  out  covering  all  delayed  billings. 

Physical 
Shelf  stock  should  be  arranged  so  as  to  facilitate 

the  work  of  counting.  Small  items  should  be  tiered  in 
uniform  even  rows,  which  will  eliminate  the  counting 
of  each  separate  piece. 

Wire  should  be  segregated  carefully.  When  the  orig- 
inal tags  are  missing  the  coils  should  be  weighed  or 

measured  and  tagged  with  the  tags  arranged  so  they 
will  be  in  plain  view. 

Serially  numbered  apparatus  should  be  arranged  so 
that  the  name  and  number  plate  can  be  easily  seen. 

As  near  as  practical  the  shelf  stock  should  conform  to 
the  alphabetical  and  sectional  arrangement  of  the 
ledgers. 

All  scrap  should  be  disposed  of  prior  to  inventory, 
but  if  this  is  impossible,  it  should  be  segregated  as  to 
classes,  weighed  or  measured  and  tagged. 

Stock  should  be  reduced  to  the  very  lowest  point 
consistent  with  good  service,  so  as  to  avoid  unnecessary 
work  in  counting. 
When  the  same  material  is  located  in  more  than  one 

place,  a  notation  to  this  effect  should  be  made  on  the 
bin  card,  showing  the  quantity  and  location  of  the  sur- 
plus. 

Partly  filled  containers  of  oil,  paint  or  other  liquids 
should  be  tagged  and  the  contents  and  quantity  shown. 

All  poles  should  be  marked  with  length  nails  or  tags 
and  should  be  piled  neatly  and  segregated  as  to  kind 
and  length.  This  will  eliminate  the  work  of  measuring 
and  tallying. 

All  scales  and  weighing  machines  should  be  listed 
and  balanced  to  insure  accurate  weights. 
Arrangements  should  be  made  to  eliminate  as  far 

as  possible  all  issues  and  receipts  on  the  day  the  count 
is  made. 

If  additional  help  is  required,  arrangements  for  the 
necessary  men  should  be  made  in  advance  so  that  no 
delay  will  be  experienced  in  commencing  the  work. 

After  the  inventory  has  been  compiled  it  should  be 
checked  against  the  entries  made  in  the  stock  ledgers 
from  the  inventory  cards.  Special  attention  should  be 
given  the  unit  price.  Many  errors  are  made  through 
the  confusion  of  each,  hundred  and  thousand  prices. 

If  such  items  as  nuts,  washers,  etc.,  are  only  carried 
in  small  quantities  they  should  be  tiered  neatly  and 
uniformly  on  the  shelves  and  may  be  inventoried  by 
counting  the  number  of  rows  or  tiers  and  multiplying 
by  the  number  in  each.  For  heavy  stocks  of  such  items, 
when  the  counting  would  be  very  tedious  and  costly, 
a  sufficiently  accurate  count  may  be  obtained  by  com- 

puting the  actual  weight  on  a  hundred  and  figuring  the 
lot  by  total  weight,  using  the  weight  of  100  as  a  base. 

A  more  desirable  method  would  be  the  use  of  the  auto- 
matic counting  machines  which  work  on  the  principle 

of  weight,  and  are  figured  on  certain  set  even  ratios 
ranging  usually  from  10  to  1  and  200  to  1. 

Such  material  as  bar  steel  and  iron,  when  the  stocks 
are  small,  should  be  taken  by  actual  weight.  When  the 
quantities  are  large  the  inventory  may  be  obtained  by 
measuring  the  bars  and  multiplying  by  the  weight  per 
lineal  foot.  Tables  showing  the  weight  per  lineal  foot 
of  the  various  sizes  and  kinds  of  bar  steel  and  iron 
may  be  obtained  by  referring  to  any  standard  heavy 
hardware  catalog. 

It  is  very  difficult  to  recommend  a  satisfactory  way 
to  inventory  lead  covered  cable.  On  account  of  it  being 
very  injurious  to  tliis  kind  of  cable  to  uncoil  and  recoil, 
and  the  work  of  melting  and  resoldering  the  ends 
cjuite  expensive,  we  recommend  that  it  be  actually 
measured  only  as  a  last  resort.  The  following  is  sug- 

gested as  the  most  practical  way  to  handle.  Fasten 
securely  to  each  reel  or  coil  a  tag  showing  complete 
description  and  length.  When  reels  contain  more  than 
one  piece,  the  reel  tag  should  show  the  respective 
lengths  and  positions  they  occupy  on  the  reel.  On  tliis 
card  should  be  kept  a  careful  record  of  all  issues  during 
the  year,  and  at  the  time  of  inventory  the  net  figure 
as  reflected  by  the  tag  should  be  the  actual  quantity  on 
hand.  Should  this  tag  be  torn  off  and  there  be  but  little 
cable  on  the  reel,  the  number  of  turns  may  be  counted 
and  a  fairly  accurate  length  obtained  by  figuring  the 
circumference  and  multiplying  by  the  number  of  turns. 
In  case  of  a  full  reel  where  the  tag  is  lost  but  the  tare 
weight  is  shown,  the  length  may  be  ascertained  by 
figuring  the  weight  per  100  ft.  as  based  on  the  net 
weight  of  the  reel. 

An  over  and  short  report  should  be  made  of  all  dif- 
ferences of  one  dollar  or  more.  Should  the  net  over- 

age or  shortage  shown  on  tliis  report  be  very  different 

to  the  net  overage  or  shortage  between  the  auditor's 
balance  and  the  total  inventory  it  will  be  evident  that 
there  has  been  some  error  made  in  accounting  or  post- 

ing to  the  stock  ledger.  If,  however,  the  overage  or 
shortage  as  shown  by  this  report  is  practically  the  same 

as  the  auditor's  difference,  it  will  indicate  that  the  er- 
ror is  in  the  actual  handling  of  material.  By  the  use 

of  this  report  the  items  showing  large  differences  may 
be  picked  up,  and  adjusted. 

All  work  in  connection  with  the  inventory  should  be 
given  preference  so  as  to  avoid  confusion  and  error. 
Colored  chalk  or  lumber  crayons  should  be  used  in 
checking  such  items  as  pipe,  cross  arms,  poles,  guy 
covers,  etc.,  as  an  indication  that  each  piece  has  been 
counted. 

There  are  two  points  which  should  be  emphasized, 
both  of  which  have  a  strong  bearing  on  the  accuracy  of 
an  inventory. 

1.  A  monthly  reconciliation  should  be  made  of  each 
store  with  the  balance  as  shown  on  the  auditor's  books. 
This  is  quite  similar  to  a  bank  balance.  The  auditor 
prepares  a  monthly  statement  showing  all  debits  and 
credits  entered  on  the  general  books  affecting  a  par- 

ticular store.  The  storekeeper  prepares  a  similar  state- 
ment showing  what  he  has  debited  and  credited  his 

store.  These  statements  are  checked  one  against  the 
other,  and  all  items  which  cannot  be  checked  as  appear- 

ing on  the  auditor's  statement  and  not  on  the  store- 
keepers' and  vice  versa,  are  shown  on  the  reconciliation 

statement  as  a  debit  or  credit  as  the  case  may  be.  By 
making  this  statement  monthly,  all  errors  whether 
made  by  the  auditor  or  storekeeper  are  adjusted.  Ex- 

perience with  this  monthly  reconciliation  has  demon- 
strated the  fact  that  many  storekeepers  have  been  se- 
verely criticized  for  differences  which  in  reality  did 

not  exist,  but  were  the  result  of  errors  in  the  auditing 
department. 

2.  If  we  are  to  have  good  inventories,  net  only  proper 
preparation  must  be  made  and  instructions  followed, 
but  our  storekeepers  must  appreciate  their  responsibili- 

ties as  to  proper  accounting,  ordering,  disbursing  and 
care  of  the  thousands  of  material  dollars  of  which  they 
are  custodians. 
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Public  Relations  from  the  Woman's  Standpoint 
Report  of  the  Public  Relations  from  the  Woman's   Standpoint   Subcommittee,   Women's   Public 

Information  Committee.* 

IN  addition  to  tlie  subject  of  "informing"  the  women within  the  public  utility  organizations,  it  was  felt 

this  year  that  tlie  work  of  the  Women's  Public  Infor- 
mation Committee  of  the  P.C.E.A.  profitably  could  in- 

clude the  problem  of  telling  the  public  utility  story  to 
the  woman  in  the  home. 

At  least  one-half  of  the  public  is  feminine,  with  a  vot- 
ing power  equivalent  to  that  of  the  male  members  of 

society  and  an  influence  which  is  at  any  rate  consider- 
able. From  the  standpoint  of  the  problem  of  public  re- 

lations, it  may  be  remarked  that  the  service  of  elec- 
tricity to  the  home  is  in  large  measure  a  service  to 

women  and  if  it  does  not  represent  the  bulk  of  power 
generated  nor  the  greate.st  source  of  revenue  to  the  com- 

pany, it  at  least  affects  the  most  numerous  clientele.  If, 
again,  it  is  the  man  who  pays  most  of  the  bills,  it  is  the 
woman  in  at  least  many  cases  who  draws  the  check 
which  goes  to  pay  for  the  electricity  in  the  home  and 
it  is  out  of  her  allowance  that  this  item  must  come — in 
consequence  it  is  she  who  notes  the  amount  of  the  bill 
with  a  jealous  eye  and  is  ready  to  complain  if  she  thinks 
the  charge  exhorbitant.  It  is  further  the  woman  who  is 
inconvenienced  if  anything  goes  wrong  with  the  do- 

mestic service  and  she  who  is  benefited  if  all  runs 

smoothly.  She  it  is  who  makes  the  majority  of  pur- 
chases of  electricity  consuming  devices  which  go  into 

the  home  and  upon  her  rests  the  decision  as  to  how 
much  they  shall  be  employed.  And  so,  although  it  is 

as  a  rule  the  husband's  name  which  appears  on  the 
books  and  although  the  masculine  voice  may  resound 

*Clotilde  Grunsky,  McGraw-Hill  Company,  chairman ;  Bertha  J. 
Dale,  Pacific  Gas  and  Electric  Company ;  Helen  A.  Rogers,  The 
Southern  Sierras  Power  Company, 

the  loudest  at  times  of  public  upheaval,  the  woman  is 
not  to  be  overlooked. 

This  factor  of  feminine  influence  in  the  shaping  of 
public  opinion  has  not  been  overlooked  in  the  past. 
Many  of  the  policies  and  much  of  the  effort  which  have 
gone  into  the  cementing  of  satisfactory  public  relations 
have  been  directed  toward  the  public  as  a  whole  and 
have  included  the  women  as  well  as  the  men  in  their 
scope.  Customer  ownership,  good  will  advertising, 
courtesy  and  a  high  ideal  of  service  on  the  part  of  em- 

ployees— these  meet  the  problem  of  the  woman  as  well 
as  the  man.  In  addition  most  companies  have  di- 

rected their  attention  to  some  extent  to  the  women  in- 
dividually. But  the  problem  of  public  relations  has 

not  be6n  solved  and  although,  of  course,  in  the  nature 
of  life  and  the  public,  it  never  can  be,  there  remain 
many  conditions  to  be  bettered. 

This  present  paper  is  an  attempt  to  look  at  the 

question  from  the  woman's  standpoint.  It  is  a  dis- cussion of  what  has  been  done  rather  than  what  needs 
doing,  to  reach  the  woman  as  a  factor  in  public  rela- 

tions. With  the  thought  that  the  record  of  what  one 
company  has  done  with  success  may  prove  stimulating 
reading  to  another,  a  questionnaire  covering  the  va- 

rious phases  of  public  relations  work  as  specifically  di- 
rected toward  the  woman  of  the  community  was  sent 

out  to  the  power  companies  of  the  Pacific  Coast  Elec- 
trical Association.  Responses  were  received  from  the 

following  companies: 

The  Southern  Sierras  Power  Company. 
San   Diego    Consolidated    Gas    &    Electric    Company, 
San  Joaquin  Light  &   Power   Corporation. 
Los    Angeles    Gas    &    Electric    Corporation. 

Fis.  1 — An  exhibit  booth  of  the  Pacific  Gas  and  Electric  Company  which  was  particularly  directed  to  the  woman  consumer 
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Coast  Valleys   Gas    &    Electric    Company. 
Coast  Counties  Gas  &  Electric  Company. 
Western  States  Gas  &  Electric  Company. 
The   California   Oregon   Power    Company. 
Truckee   River   Power   Company. 
Pacific    Gas    and    Electric    Company. 
Tucson    Gas    Electric   Light    &    Power    Company. 
Great   Western    Power    Company. 
Desert   Power   &    Water    Company. 
The    Arizona    Power    Company. 
Southern    California   Edison   Company. 

Some  of  the  answers  of  especial  interest  are  here 
summarized: 

Home  Economics  Department 
It  was  felt  by  the  committee  that  the  development 

of  an  adequate  home  economics  department  within  the 
company  might  be  of  considerable  value  in  developing 
good  will  among  women  customers.  The  answers  to 
the  questionnaires  indicated  that  most  of  the  com- 

panies employed  one  or  more  women  demonstrators, 
the  number  varying  from  one  to  seven.  Four  of  the 
companies  maintained  kitchens  for  demonstration  and 
exhibit  purposes  and  one  reports  that  such  a  kitchen  is 
in  the  process  of  construction.  Five  companies  conduct 
cooking  schools,  either  in  conjunction  with  local  news- 

papers or  alone  and  one  or  two  of  the  other  companies 
state  that  they  cooperate  in  such  work  with  the  manu- 
facturers. 

The  Great  Western  Power  Company  has  a  demon- 
strating kitchen  in  the  San  Francisco  office  where  dem- 

onstrations have  been  presentel  in  the  form  of  electri- 
cally cooked  dinners  given  to  special  groups  from  the 

various  ladies'  clubs.  Parent  Teachers  Associations, 
domestic  science  instructors  and  the  like.  It  is  esti- 

mated that  approximately  150  visitors  a  month  come 
into  the  office  to  ask  information  and  witness  demon- 

strations by  the  attendant  who  is  always  on  hand. 
The  San  Joaquin  Light  &  Power  Corporation,  in  addi- 

tion to  giving  demonstrations  in  the  home,  has  for  the 
past  several  years  furnished  a  demonstration  before  the 
annual  meeting  of  the  Parlor  Lecture  Club  of  Fresno 

and  to  women's  clubs  in  other  parts  of  the  territories, 
using  all-electric  appliances  to  make  the  demonstration. 
These  were  made  at  the  request  of  the  clubs. 

Similar  work  of  demonstrations  in  the  home  and 

before  women's  clubs  is  carried  on  by  the  Coast  Coun- 
ties Gas  &  Electric  Company,  the  San  Diego  Consoli- 

dated Gas  &  Electric  Company  and  the  Pacific  Gas  and 
Electric  Company. 

The  Southern  Sierras  Power  Company  has  no  demon- 
strators, but  every  range  user  is  visited  periodically  by 

the  salesmen  and  home  demonstrations   are   given  on 

request.  Through  this  personal  contact  the  women  are 
also  acquainted  with  the  fact  that  club  programs  of  this 
nature  will  be  available  if  desired. 

For  the  past  four  years,  the  Southern  California  Edi- 
son Company  and  the  Los  Angeles  Gas  &  Electric 

Corporation,  in  conjunction  with  the  electrical  jobbers 
and  mancufacturers  of  Los  Angeles,  have  maintained 
an  electrical  display  in  the  Home  Economics  Depart- 

ment of  the  Los  Angeles  Evening  Express  under  the 
supervision  of  Mrs.  Kate  Brew- Vaughn,  director  of  that 
department.  A  demonstrator  is  also  maintained  whose 
duty  it  is  at  all  times  to  explain  and  demonstrate  the 
various  electrical  appliances.  Mrs.  Vaughn,  through 

her  department  invites  women's  clubs,  church  societies 
and  the  public  in  general  to  lectures,  demonstrations, 
cooking  schools,  china  painting  school,  talks  on  the 
care  of  babies,  home  nursing  and  a  great  many  other 
similar  activities,  resulting  in  an  average  attendance  of 

6,000  in  a  month's  time.  Mrs.  Vaughn  also  has  carried 
out  cooking  schools  in  the  outlying  towns  under  the 

auspices  of  the  local  women's  clubs.  These  last  from one  to  three  days  and  as  a  rule  have  shown  to  capacity 
houses. 

Demonstrating  is  done  in  stores  by  the  Pacific  Gas 
and  Electric  Company  and  others  have  cooperated  with 
manufacturers  in  pressing  special  campaigns. 

No  company  reports  anything  which  could  be  called 
a  domestic  science  laboratory,  where  experiments  and 
tests  can  be  carried  out.  Such  an  institution  would  be 
designed  not  particularly  to  solve  the  problems  of  the 
electrical  manufacturers,  (although  if  improvements  in 
electrical  equipment  could  be  suggested  they  would 
certainly  increase  the  use  of  the  appliance),  but  rather 
to  solve  the  household  problems  which  arise  in  connec- 

tion with  the  use  of  equipment.  Such  laboratories  are 

maintained  by  a  number  of  the  women's  magazines  and 
by  one  or  two  of  the  larger  eastern  power  companies 
and  from  them  emanate  suggestions  helpful  to  women 
in  cooking,  washing,  cleaning  and  the  thousand  and  one 
duties  of  the  household.  Thousands  of  requests  for  in- 

formation come  into  the  household  economics  depart- 
ment of  such  a  magazine  as  Good  Housekeeping  every 

month  and  the  data  sent  out  by  mail  in  response  is 
greater  than  the  amount  of  information  which  iinds  its 
way  into  the  pages  of  the  magazine. 
Why  should  not  the  housewife  look  to  the  power 

company  instead  of  the  woman's  magazine  to  give  her 
information  in  regard  to  the  use  of  her  electric  equip- 

ment ?  Such  assistance  would  enable  her  to  make  more 
effective  use  of  electricity  and  hence  not  only  increase 
her  consumption,  but  lead  to  very  kindly  feelings  be- 

Fig,  2   The  day  nursery  for  children  which  was  the  contribution  of   the  San  Joaquin  Light  &  Power  Corporation  to  the  Fresno  Fair. 
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tween  herself  and  the  company.  Is  there  not  the  pos- 
sibility here  for  an  information  service  which  would  be 

built  up  by  means  of  advertising  and  through  the  per- 
sonal contact  of  salesmen  and  demonstrators  ?  The 

head  of  such  a  laboratory  would  be  available  for  pro- 
grams before  women's  clubs  and  domestic  science 

classes  in  the  schools,  she  might  conduct  an  educational 
half  hour  over  the  radio,  she  would  send  out  articles 
and  written  matter  through  channels  of  the  press  and 
through  company  publications,  by  mail  or  personal  dis- 

tribution. This  is  a  suggestion  which  presents  itself  as 
worthy  of  further  discussion. 

Advertising  and  Publications 

Most  of  the  companies  do  a  certain  amount  of  adver- 
tising which  can  be  classified  as  good  will  advertising 

and  among  this  is  usually  represented  the  subject  of 
electricity  in  the  home. 

One  of  the  most  interesting  experiments  reported  in 
this  line  is  a  series  of  advertisements  run  by  the  Los 
Angeles  Gas  &  Electric  Corporation  designed  to  make 
their  service  and  the  contact  which  their  employees 
have  with  the  public  better  understood.  Among  these 
are  several  addressed  directly  to  women,  notably  those 
on  the  economical  use  of  gas  and  electricity,  the  ex- 

planation of  higher  bills  in  summer,  the  problems  of 
meter  reading  and  the  handling  of  meters  which  get 
out  of  order.  These  advertisements  are  signed  by  the 
head  of  the  particular  department  in  question  and  are 
accompanied  by  his  picture  so  that  the  message  has  a 
personal  ring.  In  addition  they  are  couched  in  simple, 

direct  language,  entirely  without  the  cant  of  the  "be- 
thankful-to-the  nice  power-company"  order. 

The  Pacific  Gas  and  Electric  Company  and  The  Cali- 
fornia Oregon  Power  Company  both  submit  adver- 

tisements emphasizing  the  convenience  brought  about 
by  the  use  of  electricity  in  the  home. 

Recipe  books  are  given  out  by  most  of  the  com- 
panies in  conjunction  with  range  sales  and  by  those 

who  conduct  cooking  schools  there  is  generally  some 
literature  distributed  at  this  time. 

The  Tucson  Gas,  Electric  Light  &  Power  Company 
sends  out  recipes  and  other  helpful  information  for 
housewives  with  their  monthly  bills,  using  material 
furnished  by  foodstuif  and  electric  appliance  advertisers 
in  this  way,  as  well  as  that  from  the  N.E.L.A.  and  The 
Society  for  Electrical  Development. 
•The  California  Oregon  Power  Company  uses  the  small 

monthly  bulletin  "The  Volt"  which  is  sent  to  all  con- 
sumers to  carry  a  good  will  message,  occasionally  di- 
recting this  especially  to  women. 

Waffle  iron  recipes  are  sent  out  by  the  Valley  Elec- 
trical Supply  Company  on  postcards  and  are  used  in 

small  folder  form.  In  addition  an  occasional  announce- 
ment used  as  an  enclosure  with  bills  or  in  connection 

vnth  advertising  calls  attention  to  the  free  repair  ser- 
vice on  cords  or  some  other  such  features  of  the  store. 

The  Los  Angeles  Gas  &  Electric  Corporation  sends 
out  a  booklet  descriptive  of  the  company,  containing  a 
blank  for  subscription  to  stock,  and  also  a  folder  en- 

titled "Gas  Talk"  which  gives  pointers  on  the  efficient 
use  of  gas.     This  does  not  cover  electricity,  however. 

This  same  idea  is  applied  to  both  gas  and  electricity 

by  the  Pacific  Gas  and  Electric  Company  in  its  "Service 
Manual"  which  is  intended  to  give  an  understanding  of 
the  proper  handling  of  the  simpler  problems  of  using 
modern  substitutes  for  fuel.  This  is  furnished  any  con- 

sumer on  request. 
The  Pacific  Gas  and  Electric  Company  also  utilizes 

the  small  newspaper  "P.  G.  &  E.  Progress"  to  interest 
and  serve  its  women  consumers.  This  is  issued  monthly 

and  one  page  is  devoted  to  "Helps  for  the  Homemaker." 
Two  prizes  of  $10  each  are  offered  each  month  for  the 
best  suggestions  sent  in  by  housewives  on  the  subject 
of  the  use  or  care  of  gas  and  electric  equipment  re- 

spectively, in  addition  to  which  a  payment  of  $2  is  made 
for  every  suggestion  from  a  reader  which  is  printed  in 
the  magazine.  As  originally  planned  the  page  was 
general  in  scope,  but  it  has  changed  to  cover  a  specific 

subject  each  time,  such  as  "wash  day  problems"  or 
"planning  the  home,"  with  the  idea  that  a  better  type 
of  material  will  be  elicited  in  this  way.  Good  advice 
on  these  subjects  will  also  be  included  by  experts  from 
witliin  the  company.  A  large  number  of  entries  is  made 
to  each  contest  and  much  interest  has  been  shown 
among  the  women  consumers  of  the  company.  The 
replies   also   indicate  the   apparent  ignorance   and   the 

need  for  further  information  on  these  subjects  in  the 
average  home. 

Fairs  and  Community  Occasions 
Practically  all  of  the  companies  large  enough  to  carry 

on  any  activity  of  this  kind  presented  exMbits  at  fairs 
and  assisted  whenever  the  event  was  one  of  importance 
by  supplying  gas  and  electric  equipment  free  of  charge 
as  a  form  of  advertising. 

The  Los  Angeles  Gas  &  Electric  Corporation  has  had 
success  with  the  type  of  booth  in  community  industrial 
exhibits  in  which  the  right  and  wrong  methods  of  using 
stoves  is  demonstrated,  the  adjustment  of  burners 
shown  and  other  object  lessons  taught.  Literature  cov- 

ering similar  lessons  is  also  distributed. 

p.  G.  and  E.  Pro( 

Helps  for  the  Hoinemaker 
January  Prize  Winner 

fcslcd  ̂ vith  mollis?  Jli>.  Kobirl  B, 

Alicck  of  jqn*'  Btook  Mrtcl.  Onkland, 
sugecsls  Hull  perfect  ffcanlincM  can 
bo  allaiiicj  by  an  fnlclligonl  use  of 

llic  iliclMO  v,icauiii'cleaiict.     Hctc  is 

Make  Electric  Percolator 
Warm  Milk  for  tlie  Baby 

Ten  Dollars  for  Ideas 

TEN   DOLLAlfS   ii   oiTc 

monlfiforlbcbcslncwl 

Hlslop.  Cone  Mader 

Fiff.  3 — Ck>nsiderable  interest  is  shown  by  housekeepers  in  the 
monthly  contest  which  is  a  regular  feature  of  "P.  G.  &  E.  Pro- 

gress." A  sample  of  the  electrical  brownie  stories  for  children  is 
also  shown.  It  is  hoped  to  get  the  children  to  reading  this  feature 
regularly  and  so  to  c^rry  the  educational  message  to  the  parents 

as  well  as  themselves 

The  Coast  Valleys  Gas  &  Electric  Company  makes  a 
particular  effort  to  cooperate  with  Farm  Bureau  meet- 

ings and  county  fairs,  where  the  value  of  electricity  in 
the  home  is  the  theme  demonstrated.  Demonstration 
booths  are  also  a  feature  of  the  Pacific  Gas  and  Electric 
Company  displays  and  are  designed  to  call  attention  to 
the  general  service  of  the  company  as  well  as  to  make 
sales. 

An  institution  worthj'  of  particular  attention  is  the 
Free  Day  Nursery  which  has  been  a  feature  of  the  San 

Joaquin  Light  &  Power  Corporation's  exhibit  at  the Fresno  District  Fair.  This  was  combined  with  a  rest 

room,  a  children's  playground  and  an  emergency  hos- 
pital. In  addition  a  miniature  exhibit  of  the  company's power  development  was  displayed. 

The  playground  was  covered  with  8-in.  of  clean  white 
sand  with  buckets,  shovels,  balls,  wheel  barrows  and  a 
teeter-totter  which  kept  the  children  busy.  Two  at- 

tendants were  on  duty  here,  although  at  time  of  great 
rush,  as  many  as  five  were  kept  occupied.  Two  trained 
nurses  took  charge  of  the  infant's  department  where 
cots  and  baskets  were  provided.  A  physician  in  charge 
directed  the  care  of  the  little  ones  and  in  addition  cared 
for  any  emergency  cases.  Milk  was  kept  in  an  electric 
refrigerator  heated  in  an  electric  milk  warmer  and 
regular  meals  furnished.  Five  hundred  children  and 
117  infants  were  cared  for  during  the  six  days  of  the 
fair.     In  connection  with  the  day  nursery,  a  first  aid 
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station  handled  fifty-eight  cases  of  various  types  of 
injuries  from  a  sliver  in  the  finger  to  serious  injuries 
on  the  race  track.  Nine  lost  children  turned  over  to 
the  nursery  by  the  police  were  restored  to  their  parents 
in  one  day. 

Three  fat  puppies,  a  cage  of  cooing  ring  doves,  a 
bear  and  a  combination  cage  of  a  dog  and  a  monkey 
furnished  entertainment  for  the  children  as  well  as  the 
grown-ups  and  the  miniature  power  house  was  always 
surrounded  by  a  crowd.  Anything  so  much  needed  at  a 
country  fair  was  bound  to  be  appreciated  and  it  was 
felt  that  this  was  a  very  effective  builder  of  good  will, 
particularly  among  the  mothers. 

Women's  Clubs 
Few  of  the  companies  report  any  effort  to  encourage 

their  women  employees  to  join  women's  clubs,  although 
one  or  two  state  that  they  would  be  very  glad  to  have 
their  girls  join  if  they  so  desire. 

The  San  Joaquin  Light  &  Power  Corporation  is  now 
undertaking  to  encourage  their  employees  in  this  way. 
The  Coast  Valleys  Gas  &  Electric  Company  reports  that 
nearly  100  per  cent  of  its  women  employees  belong  to 
outside  organizations,  although  dues  are  not  paid  by  the 
company.  Two  companies  report  paying  the  dues  of  em- 

ployees in  women's  clubs,  the  Pacific  Gas  and  Electric 
Company  and  the  Southern  California  Edison  Company, 
both  of  which  state  that  women  in  their  employ  are  en- 

couraged to  join  women's  clubs  and  the  dues  of  a 
reasonable  number  are  paid. 

In  regard  to -programs  available  for  women's  clubs, 
it  appears  that  such  are  available  in  the  form  of  cook- 

ing demonstrations  in  the  case  of  the  large  majority 
of  the  companies.  A  regular  organized  program  service 
is  provided  by  the  Pacific  Gas  and  Electric  Company, 
the  availability  of  such  programs  being  made  known 
to  the  clubs  through  the  local  divisional  organizations. 

In  view  of  the  importance  of  personal  contacts  in 
cementing  friendships  and  the  encouragement  given  the 
men  of  the  organization  to  join  such  groups  as  the 
Rotary  and  other  such  clubs,  it  would  seem  that  in 
general  this  opportunity  among  the  women  of  the 

community  had  been  overlooked.  Practically  all  women's 
clubs  have  some  sort  of  study  programs  and  in  so  far 
as  these  concern  household  problems,  or  civic  problems, 
the  power  company  representative  should  have  some- 
tliing  of  value  to  contribute.  More  important  than  any 
such  specific  benefit,  however,  is  the  friendly  feeling 
which  is  passed  on  from  the  club  member  to  the  or- 

ganization she  represents.  It  would  seem  advisable 
that  the  women  in  the  power  company  employ  be  en- 

couraged to  join  outside  organizations  and  so  far  as 
is  appropriate,  the  dues  of  a  reasonable  number  are 

paid. A  more  definite  system  of  calling  the  attention  of 
club  presidents  and  program  chairmen  to  the  availabil- 

ity of  programs  would  result  probably  in  a  more  general 

presentation  of  the  power  company  story.  A  woman's 
committee,  including  members  of  the  women's  clubs 
probably  could  be  of  assistance  here. 

Reaching  the  Children 
The  importance  of  reaching  the  cliildren  with  the 

electrical  story  has  been  recognized  by  quite  a  number 
of  the  companies.  Viewed  from  the  angle  of  the  child 
alone,  this  practice  has  perhaps  no  appropriate  place 
in  this  discussion.  But  inasmuch  as  the  girl  of  the 
present  becomes  the  woman  and  housewife  of  tomorrow, 

this  is  truly  a  form  of  women's  public  relations  work. 
Furthermore  the  story  told  the  cliild  is  carried  home 
and  there  discussed,  often  receiving  more  attention  than 
information  received  direct. 

With  the  thought  of  taking  advantage  of  this  indirect 
interest,  the  San  Joaquin  Light  &  Power  Corporation 
has  used  a  series  of  nursery  rhymes  centering  about 
the  uses  of  electricity  and  attractively  illustrated  as 
part  of  their  advertising. 

Similarly,  the  Pacific  Gas  and  Electric  Company  has 
run  a  series  of  short  educational  stories  in  the  "P.  G.  & 
E.  Progress"  relating  the  adventures  of  the  electrical 
brownie.  These  are  illustrated  and  carry  the  story  of 
the  same  characters  through  many  adventures.  Children 
are  consistent  fans  and  once  they  become  interested  will 

insist  on  following  the  "funnies'"  or  the  particular  bed- 
time story  with  which  they  are  acquainted.  It  is  hoped 

to  increase  the  attention  given  the  publication  in  this 
way,  as  well  as  to  convey  lessons  in  electricity  to  par- 

ents and  children  alike  in  palatable  form. 

Many  of  the  companies  have  contact  with  the  children 
through  tlie  public  schools.  In  San  Diego  a  special 

course  for  girls  is  given  in  "Applied  Electricity,"  which includes  the  reading  of  electric  meters,  the  replacing  of 
fuses  and  the  repairing  of  cords. 

Half  Minutes  with  L.  A.  SERVICE 

Correct,  Madam! 
fly  E.  C.  RAGGIO.  Irrviitigation  Clerk 

LADY  was  waiting  in  my  office  while  I  went 

to  look  up  a  certain  point  on  the  consumers' ledger.  In  my  absence  she  had  been  reading 
one  of  our  Better  Service  Orders  and  observed  on 

it  the  printed  expressions  "Test  Meter  K.  O.  B." and  "Re-read  Meter  K.  O.  B."  Upon  my  return 

she  remarked,  "It  would  be  no  wonder  if  you 

made  mistakes  if  you  read  your  meters  by  radio." 

"K.  O.  B."  does  look  like  the  call  letters  of  a  radio 

broadcasting  station,  no  doubt;  but  it  isn't.  It  is 

simply  the  office  "shordiand"  for  "kick  on  bills", 
which  in  turn  means  a  consumer's  request  for  the 
investigation  of  a  gas  or  electric  bill. 

Our  Better  Service  Order  was  devised  especially 

to  facilitate  the  investigation  of  the  service 

being  rendered  to  consumers,  and  our  relations 
%vith  consumers.  A  Betjer  Service  Order  is  always 

in  readiness  to  be  used  in  your  behalf  if  there  is 

any  point  in  connection  with  your  service  or  treat- 
ment which  to  you  is  not  satisfactory. 

We  want  to  give  you  perfect  service  and  treatment. 
If  we  ever  fail  in  so  doing,  please  tell  us  about  it. 

Fis.  4 — A   sample  of   advertising   aimed  to  build   good   will   among 
womien  consumers 

The  Southern  Sierras  Power  Company  has  conducted 

groups  of  school  children  through  the  company^s  office 
during  office  hours,  with  the  idea  that  they  would  thus 
obtain  an  idea  of  the  magnitude  of  the  service  at  their 
command  when  they  press  an  electric  light  button. 
Demonstrations  are  made  by  this  company  and  others 
before  the  teachers  of  the  home  economics  department, 
with  the  idea  that  the  same  message  will  later  be  car- 

ried to  the  children. 
The  San  Joaquin  Light  &  Power  Corporation  pays 

some  attention  to  children  in  their  fair  exhibits.  One 
demonstration  which  attracted  much  interest  included 
the  baking  of  biscuits  on  a  toy  range  before  an  envious 
and  admiring  audience. 

The  recent  Home  Lighting  Contest  of  course  was  par- 
ticipated in  by  all  the  power  companies  and  offers  an 
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example  of  how  the  home  can  be  reached  tlirough  the 
children  of  the  family. 

Conclusion 

The  woman  as  a  rule  regards  electricity  primarily 
from  the  standpoint  of  its  service  in  the  home.  Her 
attitude  toward  the  power  company  will  not  be  un- 

friendly if  she  feels  that  (1)  those  who  deal  with  her 
are  courteous  (2)  that  her  bills  are  not  exorbitant  (3) 
her  requests  for  service  are  promptly  and  efficiently 
handled.  Like  anyone  else,  if  she  owns  some  of  the 
stock  in   the   company;   if   she   understands   how   elec- 

CRISP  ELECTRIC  GINGER  BISCUIT 

Yi  cup  butter, 
1  cup  sugar. 
Yz  sour  cream  or  milk. 

•  2  eggs. 
1  tablespoon  ginger. 
1  teaspoon  soda. 
1  teaspoon  cinnamon. 
2^  cups  sifted  flour. 
Tuice  and  rind  (grated  rind)  of  1  orange 
Cream  butter  and  sugar.  -'\dd  beaten  eggs  Sift  fiour,  cmna- 

mon  and  ginger  together  and  add  alternately  with  sour  milk  in 
■which  soda  has  been  dissolved,  to  the  mixture,  .^dd  orange.  Drop 
by  spoonfuls  on  waffle  iron  and  bake  three  minutes. 

»HONi      03B7      FRESNO     atttiataswp<r^RBiM 

Fig.  5 — Waffle  iron  recipes  are  passed  out  in  conjunction  with  pro- 
grams  given   before    women's    clubs   by    the    San   Joaquin    Light    & 

Power  Corporation 

tricity  is  manufactured  and  how  the  company  is  run;  if 
she  knows  personally  and  likes  some  of  the  individuals 
which  belong  to  the  company;  if  the  company  has  helped 
her  solve  her  problems;  she  vsdll  have  an  active  feeling 
of  interest  in  its  welfare.  Some  of  the  methods  by 
which  the  various  Pacific  Coast  power  companies  en- 

deavor to  bring  about  this  friendly  attitude  have  here 
been  outlined. 

In  addition  to  the  work  already  being  done,  the  com- 
mittee would  recommend  a  further  study  of  the  possi- 
bilities in  the  following  fields: 

1.  A  home  economics  laboratory. 
2.  An  information  service  on  household  problems. 
3.  Reaching  the  housewife  by  means  of  the  radio. 
4.  Encouragement  of  women  employees  to  join  out- 

side clubs. 

5.  Further  organization  to  present  the  story  of  elec- 
tricity before  women's  clubs. 

Talks  have  been  given  in  many  of  the  schools  in  their 
territory  by  the  various  district  managers  of  the  South- 
em  California  Edison  Company  and  electrical  motion 
pictures  have  been  shown. 
A  composite  picture  of  the  children  of  stockholders 

run  in  the  little  publication  "Edison  Partners,"  it  was 
felt  made  much  good  will  on  the  part  of  parents.  Extra 
copies  of  the  group  were  run  off  on  heavy  paper  and 
sent  to  all  who  had  a  child  represented  in  the  picture. 

Activities  of  the  Women  Within  the 

Organization 

Report  of  the  Women's  Activities  within  the 
Organization    Subcommittee,    Women's 

Public  Information  Committee* 

FOR  many  years  the  women  in  the  organization  have 
been  very  active  in  all  lines  of  endeavor,  although 
not  organized  as  a  working  unit.  Realizing  that 

women's  work  is  a  vital  element  in  the  industries  a 
movement  has  been  inaugurated  to  co-ordinate  the  work 
of  the  women  in  the  public  utilities  of  the  nation.  Fol- 

lowing are  interesting  reports  of  some  of  the  work 
being  done  by  our  organizations: 

The  Southern  Sierras  Power  Company  women  for 
many  years  have  been  carrying  on  educational  work  in 
connection  with  their  Power  Club  organization.  This 
consists  of  talks  on  important  features  of  their  com- 

pany's work  and  motion  pictures  of  educational  value. 
Aside  from  this  to  further  accident  prevention,  the 
women  have  organized  a  first-aid  class  composed  of 
two  teams. 

*  Mrs.  N.  G.  Letchworth,  San  Joaquin  Light  &  Power  Corporation, chairman. 

It  will  be  interesting  to  know  that  the  women  of  the 
Coast  Valleys  Gas  &  Electric  Company  have  put  out 
their  first  company  paper,  which  is  in  the  form  of  a 
four-page  bulletin  giving  the  up-to-the-minute  office 
news.  They  also  have  meetings  once  a  month  and  have 
chosen  for  their  educational  course,  work  of  the  va- 

rious departments.  Their  instructors  are  the  depart- 
ment heads.     This  has  proved  very  satisfactory. 

The  women  of  the  Western  States  Gas  &  Electric 

Company  are  following  up  the  same  lines  of  educa- 
tional work,  going  a  step  further  by  making  visits  to 

the  gas  plant  and  becoming  acquainted  with  the  manu- 
facture of  gas. 

The  women  employees  of  the  San  Diego  Consolidated 
Gas  &  Electric  Company  also  have  had  the  privilege 
of  being  taken  through  the  gas  plant  and  the  electric 
stations  and  being  instructed  on  gas  production  by  the 
superintendent.  In  the  near  future,  in  their  new  build- 

ing, they  expect  to  conduct  regular  cooking  demonstra- 
tions by  electricity  and  gas.  They  expect  to  be  priv- 

ileged to  hear  lectures  on  company  methods  by  mem- 
bers of  the  various  departments. 

The  Pacific  Gas  and  Electric  Company  women  em- 
ployees always  have  been  very  active  through  their 

employees'  association.  They  have  a  Women's  Affairs Committee  in  each  of  the  sections.  The  chairman  of 
the  central  committee  is  located  in  San  Francisco  and 
all  of  the  activities  are  carried  on  under  her  guidance, 
although  the  social  affairs  in  each  section  are  taken 
care  of  through  the  local  chairman  and  her  committee. 
This  committee  looks  after  the  welfare  of  the  women 
as  to  proper  lunch  and  rest  rooms.  The  athletic  work 
consists  of  swimming,  basket  ball  and  gymnasium  work, 
and  is  handled  by  taking  out  membership  in  the  Y.W. 
C.A.  This  is  of  great  assistance  in  keeping  the  women 
interested  in  the  organization.  Aside  from  this  they 
take  an  active  part  with  the  men  on  the  Benefit  and 
Loan  Committee,  visiting  the  sick  and  needy  and  fur- 

nishing them  with  many  comforts.  They  also  have 
accomplished  much  good  in  the  way  of  entertaining  the 
disabled  soldiers  at  the  Letterman  General  Hospital  at 
Christmas  time.  The  girls  have  also  been  active  in  all 
of  the  stock  companies. 

The  women  of  the  San  Joaquin  Light  &  p'ower  Cor- 
poration and  subsidiary  companies — Valley  Electrical 

Supply  Company;  Fresno  City  Water  Corporation;  and 
Midland  Counties  Public  Service  Corporation — have 
always  been  active  in  many  lines  of  endeavor.  They 
have  taken  part  in  all  civic  drives  for  all  community 
betterment  such  as:  movement  for  Y.W.C.A.  building; 
Community  Chest;  and  others  of  similar  import.  There 
are  a  number  of  individuals  having  memberships  in 

the  local  Y.W.C.A.;  Business  and  Professional  Women's 
Club,  and  in  Fresno,  one  of  the  women  is  a  member  of 

the  W.Y.C.A.  Board.  In  the  San  Joaquin  p'ower  Club, 
an  employee  organization  which  has  a  branch  in  every 
district,  the  women  are  active  members,  working  gen- 

erally on  committees  and  hold  various  offices.  In  the 
Mutual  Benefit  Organization,  which  is  sponsored  by  the 
Power  Club,  the  women  take  an  active  part,  a  propor- 

tionate number  serving  on  the  Board  of  Managers.  Va- 
rious forms  of  welfare  work  are  undertaken  by  in- 

dividuals  and    departments. 
The  management  has  put  on  an  extensive  educa- 

tional course  under  the  tutorship  of  the  various  heads 
of  departments,  the  meetings  being  held  once  a  week 
at  night,  for  a  period  of  eight  weeks.  This  course  has 
been  open  to  women  and  a  large  number  have  taken 
advantage  of  it.    The  subjects  covered  are  as  follows: 

I  History  and  policy. 
II  Elementary  electricity. 
III  Finance  and  stock  sales. 
IV  Regulations  and  rate  fixing. 
V  Rates,  rules  and  regulations. 

VI    Salesmanship. 
VII    Publicity  and  advertising. 

VIII     Organization  and  operation  of  departments. 

One  of  the  most  recent  activities  of  the  women  of 
this  company  is  the  organization  of  a  luncheon  club,  the 
initial  meeting  of  the  Fresno  branch  being  attended  by 
more  than  100.  They  have  outlined  an  extensive  pro- 

gram of  social  and  educational  interests  for  these  af- 
fairs and  expect  very  soon  to  have  a  club  in  each  dis- 

trict. The  Fresno  branch  has  adopted  an  unique 
method  of  financing  their  club,  that  of  securing  the 
agency  for  a  household  cleanser  which  nets  them  a 
good  profit.  Each  member  of  the  club  proves  her  sales 
ability  in  disposing  of  the  goods.  As  a  consequence, 
the  finances  of  the  club  are  assured. 
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No  Agreement  Reached  on  Hetch 
Hetchy  Power  Disposal 

No  agreement  has  been  reached  in 
the  matter  of  the  temporary  disposal  of 
the  output  of  the  city  of  San  Fran- 

cisco's Moccasin  Plant.  The  citizens' 
advisory  committee  appointed  to  nego- 

tiate with  officials  of  the  Pacific  Gas 
and  Electric  Company  (Journal  of  Elec- 

tricity, April  15,  1925,  p.  294),  was  un- 
able to  come  to  any  agreement  for  the 

distribution  of  the  power  with  the 
company,  according  to  a  report  pre- 

sented May  26. 
The  utility  company  offered  the  city 

$2,000,000  a  year  for  the  420,000,000- 
kw-hr.  output  of  the  plant.  The  ad- 

visory committee  proposed  a  plan  by 
which  the  power  might  be  distributed 
over  the  lines  of  the  company,  the 
power  to  be  sold  at  present  legal  rates 
and  bills  to  be  collected  and  accounted 

for  by  the  power  company.  The  com- 
pany was  to  receive  a  stipulated  com- 

pensation or  a  fixed  price  per  unit  of 
power,  the  compensation  to  be  de- 

termined by  the  California  Railroad 
Commission. 

The  city's  power  plant  is  nearing  com- 
pletion but  its  transmission  line  ends  at 

Newark,  about  35  miles  from  San 
Francisco,  and  the  city  has  no  distribu- 

tion system.  Mayor  Rolph  has  an- 
nounced that  the  special  committee  ap- 
pointed by  the  Board  of  Supervisors, 

headed  by  himself,  will  take  the  matter 
in  hand  and  find  a  satisfactory  solution. 

reduction  of  rates  effective  June  1.  With 
the  franchise  defeated  these  \\dll  not  go 
into  effect,  the  subsequent  saving  to  the 
company  being  estimated  at  more  than 
a  quarter  of  a  million  dollars. 

Denver    Voters    Refuse    Utility 
Franchise    Renewal 

At  the  municipal  election  held  in 
Denver  May  19  the  people  rejected  by  a 
vote  of  30,842  to  15,834  the  proposed 
franchise  renewal  asked  by  the  Public 
Service  Company  of  Colorado.  (Journal 
of  Electricity,  May  1,  1925,  p.  340.) 
With  the  exception  of  a  few  scattered 
precincts  the  average  vote  throughout 
the  city  was  two  to  one  against  the 
measure. 

Accompanying  the  franchise  in  de- 
feat was  a  similar  measure  submitted 

by  the  Denver  Tramway  Company  ask- 
ing permission  to  establish  and  operate 

motor  bus  lines  in  the  city  as  a  sup- 
plement to  street  railway  service.  A 

$10,000,000  bond  issue  for  the  municipal 
water  plant  was  also  defeated. 

With  a  fifty-fifty  split  in  the  selection 
of  elective  officers  and  with  the  rejec- 

tion of  all  measures  submitted  on  sep- 
parate  ballots,  there  is  a  general  feel- 

ing in  Denver,  it  is  reported,  that  the 
election  represented  a  wave  of  con- 

servatism rather  than  extreme  objection 
to  any  particular  measure. 

The  Public  Service  Company's  fran- 
chise in  Denver  still  has  another  year  to 

run  and  it  is  likely,  though  not  certain, 
that  the  franchise  renewal  again  will  be 
requested  in  the  meantime.  One  of  the 
principal  offers  of  the  Public  Service 
Company  in  the  new  franchise  was  a 

Colorado  River  Waterworks  Plan 
on  Los  Angeles  Ballot 

The  voters  of  Los  Angeles  will  be 
asked  to  vote  at  the  municipal  election 
to  be  held  June  2  on  a  $2,000,000  bond 
issue  "for  the  acquisition,  construction 
and  completion  by  the  city  of  Los  An- 

geles of  a  certain  revenue-producing 
municipal  improvement,  to-wit:  water- 

works, including  the  acquisition  of  nec- 
essary lands  and  rights-of-way  and  the 

construction  of  tunnels,  canals,  conduits 
and  other  necessary  works  in  connec- 

tion with  an  aqueduct  system  for  ob- 
taining an  additional  water  supply  for 

said  city  and  its  inhabitants  from  the 

Colorado  River." 
This  proposition,  if  indorsed,  it  is  be- 

lieved, will  constitute  the  first  move  in 
the  campaign  of  Los  Angeles  water  and 
power  advocates  for  the  construction  of 
the  Bouder  Canyon  dam  and  the  conse- 

quent generation  of  power  on  the  Colo- 
rado River  for  distribution  to  southern 

California  municipalities. 

Puget  Sound  Company  to  Reduce 
Rates  for  Rural  Service 

Simultaneously  with  the  opening  of 
the  new  40,000-hp.  hydroelectric  plant 
at  Baker  River  about  Sept.  1,  of  this 
year,  the  Puget  Sound  Power  &  Light 

Company,  Seattle,  will  reduce  its'  resi- dence and  commercial  lighting  rates 
throughout  the  territory  outside  of 
Seattle,  according  to  A.  W.  Leonard, 
president  of  the  company.  The  reduc- 

tion will  be  one-half  cent  per  kw-hr.  ap- 
plied directly  to  the  primary  rate.  The 

aggregate  saving  to  company  customers 
will  amount  to  more  than  $150,000  a 
year,   company  officials   announce. 

The  rate  reduction  has  been  coupled 
wdth  the  completion  of  the  Baker  River 
project  for  the  reason  that,  when  elec- 

tric power  from  that  source  becomes 
available,  the  expense  of  operating 
steam  generating  plants  at  many  of  the 
principal  centers  will  no  longer  be  nec- 

essary, and  the  company  plans  to  share 
the  savings  to  be  effected  with  its  cus- 

tomers in  the  form  of  lower  rates.  With 
the  completion  of  new  transmission 
lines  and  various  interconnections  ef- 

fected some  time  ago,  the  Baker  River 
electric  power  can  be  transmitted  into 
almost  every  part  of  western  Washing- 
ton. 

Another  important  factor  in  the  re- 
duction, the  company  states,  is  the  in- 
creased use  of  electric  service  by  the 

average  residence  customer,  resulting 
largely  from  the  use  of  numerous  labor- 
saving  appliances  in  the  home. 

The  new  rate  schedules  will  be  filed 

at  Olympia  in  the  near  future  for  ap- 
proval by  the  Washington  Department 

of  Public  Works. 

Guests'    Entertainment    Provided 
in  Convention  Plans 

During  the  hours  when  business  ses- 
sions are  not  being  held,  visitors  to  San 

Francisco  for  the  forty-eighth  conven- 
tion of  the  National  Electric  Light  As- 

sociation, June  15-19,  will  find"  a  wide choice  of  entertainment  provided  for 
them.  Features  for  these  lighter  hours 
will  include  golf,  tennis,  dancing, 
cabaret  entertainment,  music,  tours, 
boat  trips,  and  especially  for  the  ladies 
card  parties  and  teas. 

The  annual  president's  reception  will 
be  held  on  Monday  evening,  June  15. 
It  will  be  followed  by  a  formal  ball. 
Both  the  reception  and  ball  vidll  take 
place  at  the  Fairmont  Hotel. 

Fifteen  or  sixteen  golf  courses  in  and 

adjacent  to  the  San  i'rancisco  Bay  area will  be  available  to  the  delegates.  The 
big  golf  days  will  be  Friday  afternoon, 
June  19,  and  Saturday,  June  20,  after 
the  business  sessions  have  been  com- 

pleted. Plans  also  are  being  made  to 
enable  guests  arriving  early  to  play 
golf  on  Saturday  afternoon,  June  13, 
and  Sunday,  June  14.  The  golf  com- 

mittee, under  the  chairmanship  of  A.  F. 
Hockenbeamer,  will  maintain  a  booth 
at  the  Exposition  Auditorium  to  enable 
those  wishing  to  play  to  sign  up  for 
matches.  Golf  privileges  will  be  ex- 

tended throughout  the  duration  of  the 
convention. 
Many  tours  and  inspection  trips  will 

be  available.  It  is  planned  that  before 
and  after  the  convention  sessions,  trips 

will  be  arranged  to  various  hydroelec- 
tric properties  in  California,  as  well  as 

a  number  of  shorter  trips  to  give  an 
indication  ox  rural  electrification  on  the 
Pacific  Coast  and  some  of  the  latest 
technical   developments. 

Dancing  and  entertainment  will  be 
carried  on  in  the  various  hotels  and 
cafes  for  which  San  Francisco  is  noted 
in  such  a  manner  as  not  to  interfere 

with  the  business  program  of  the  con- vention. 
On  Friday  afternoon  following  the 

closing  business  session  a  boat  trip  will 
be  held  on  San  Francisco  Bay.  An  elec- 

trically propelled  boat  of  the  Key  Sys- 
tem Transit  Company,  \vill  be  used,  af- 

fording delegates  the  opportunity  of 
seeing  the  Golden  Gate,  various  islands 
in  the  bay  and  industrial  developments. 
R.  E.  Fisher  is  chairman  of  the  enter- 

tainment committee. 

Power  Resources  of  Blue  River  Sur- 
veyed.— Following  a  survey  of  the  power 

resources  of  the  Blue  River  in  Colo- 
rado, about  70  miles  west  of  Denver, 

E.  E.  Jones,  hydraulic  engineer  of  the 

Geological  Survey,  has  prepared  a  re- 
port on  the  power  possibilities  of  that 

river.  The  report  states  that  six  sites 
were  found  between  Breckinridge  and 
the  mouth  of  the  river  with  a  capacity, 
with  the  existing  flow,  of  22,000  hp.  for 
50  per  cent  of  the  time  and  12,000  hp. 
for  90  per  cent  of  the  time. 
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Tentative  Program  for  Forty-Eighth 
N.E.L.A.  Convention  Announced 

A  tentative  prog'rani  covering  the 
forty-eighth  convention  of  the  National 
Electric  Light  Association,  to  be  held  in 
San  Francisco  June  15-19,  has  been  pre- 

pared by  association  headquarters.  The 
program  may  be  changed  slightly  prior 
to  the  convention,  but  in  general  covers 
the  activities  during  the  annual  meeting. 

The  tentative  arrangement  is  as  fol- 
lows: 

GENERAL  SESSIONS 

FRANKLIN  T.    GRIFFITH,  chairman. 

J.  E.  DAVIDSON,  vice-chairman. 
First  General  Session 

Tuesday,   June    16,    9:30   a.m. 
Meeting  Room,  Main  Auditorium 

Address,  "Welcome  to  California,"  F. 
W.  Richardson,  Governor  of  California, 
Sacramento,  Calif. 

Address,  President  Franklin  T.  Grif- 
fith, Portland  Electric  Power  Co.,  Port- 

land, Ore. 
Appointment,  Committee  on  Presi- 

dent's Address. 
Report,  Treasurer  W.  A.  Jones,  Henry 

L.  Doherty  &  Co.,  New  York,  N.  Y. 
Report,  Finance  Committee,  Jos.  B. 

McCall,  chairman.  The  Philadelphia 
Electric  Co.,  Pliiladelphia,  Pa. 

Report,  Managing  Director  M.  H. 
Aylesworth. 
Report,  Constitution  and  By-Laws 

Committee,  W.  C.  L.  Eglin,  chairman. 
The  Pheladelphia  Electric  Co.,  Phila- 

delphia, Pa. 
Election,  Constitutional  Revision 

Committee. 
Report,  Public  Relations  National 

Section,  M.  S.  Sloan,  chairman,  Brook- 
lyn Edison  Co.,  Inc.,  Brooklyn,  N.  Y. 

Report,  Accounting  National  Section, 
W.  Paxton  Little,  chairman.  The  Niag- 

ara Falls  Power  Co.,  Niagara  Falls, 
N.  Y. 

Report,  Commercial  National  Section, 
W.  R.  Putnam,  chairman,  Idaho  Power 
Co.,  Boise,  Idaho. 

Report,  Technical  National  Section, 
H.  F.  Liyersidge,  chairman.  The  Phila- 

delphia Electric  Co.,  Philadelphia,  Pa. 
Address,    Colonel   William   Kelly,   di- 

rector of  engineering.  National  Electric 
Light  Association. 

Election,  Nominating  Committee. 

Second  General  Session 
Wednesday,    June    17,    9 :30    a.m. 
Meeting  Room,  Main  Auditorium 

Announcement,  Memorials  Com- 
mittee. 
Announcement,  Resolutions  C  o  m  - 

mittee. 
Report,  Educational  Committee,  Fred 

R.  Jenkins,  chairman.  Commonwealth 
Edison  Co.,   Chicago,   111. 

Report,  Lamp  Committee,  Frank  W. 
Smith,  chairman.  The  United  Electric 
Light  &  Power  Co.,  New  York,  N.  Y. 

Report,  Electrification  of  Steam  Rail- 
roads Committee,  Frank  R.  Coates, 

chairman,  Henry  L.  Doherty  &  Co.,  New 
York,  N.  Y. 

Address,  "The  Necessity  of  Moving 
On,"  Paul  Shoup,  president.  Southern 
Pacific  Railroad  Co.,  San  Francisco, 
Calif. 

Address,  Honorable  W.  D.  B.  Ainey, 
president.  National  Association  of  Rail- 

way and  Utilities  Commissioners,  Har- 
risburg.  Pa. 

Address,  F.  A.  Wilson-Lawrenson, 
publisher,  Hearst's  Atlanta  Georgia,  At- lanta, Ga. 

Third  General  Session 
Thursday,  June   IS,   9:30  a.m. 

Meeting  Room,   Main  Auditorium 

Report,  Prize  Awards  Committee,  W. 
H.  Onken,  Jr.,  Secretary,  Electrical 
World,  New  York,  N.  Y. 

Report,  Lighting  Educational  Com- 
mittee, J.  E.  Davidson,  chairman,  Ne- 

braska Power  Co.,  Omaha,  Neb. 
Address,  Miss  Julia  Groo,  first  prize 

winner  in  Home  Lighting  Contest,  Port- 
land, Ore. 

Report,  Membership  Committee,  How- 
ard K.  Mohr,  chairman,  The  Phila- 

delphia Electric  Co.,  Philadelphia,  Pa. 
Report,  Water  Power  Development 

Committee,  W.  E.  Creed,  chairman.  Pa- 
cific Gas  and  Electric  Co.,  San  Fran- 

cisco, Calif. 
Report,  Rural  Electric  Service  Com- 

mittee, G.  C.  Neff,  chairman,  Wisconsin 
Power,  Light  &  Heat  Co.,  Madison,  Wis. 

Report,  Relation  of  Electricity  to 
Agriculture  Committee,  E.  A.  White, 
director,  Chicago,  111. 

Address,  Honorable  William  M.  Jar- 
dine,  secretary.  Department  of  Agricul- 

ture, Washington,  D.  C. 
Address,  L.  J.  Tabor,  Master,  National 

Grange,  Columbus,  Oliio. 

Fourth  General   Session 
Friday,  June  19,  9 :30  a.m. 

Meeting  Room,   Main  Auditorium 

Report,  Wiring  Committee,  R.  S. 
Hale,  chairman.  The  Edison  Electric  Il- 

luminating Co.,  Boston,  Mass. 
Report,  United  States  Cliamber  of 

Commerce  National  Industrial  Confer- 
ence Board,  John  W.  Lieb,  N.E.L.A. 

representative.  The  New  York  Edison 
Co.,  New  York,  N.  Y. 

Report,  Rate  Research  Committee, 
Alex  Dow,  chairman.  The  Detroit  Edi- 

son Co.,  Detroit,  Mich. 
Address,  "What  Electricity  Is  Doing 

for  Women,"  Mrs.  John  D.  Sherman, president,  General  Federation  of  Wom- 
en's Clubs,  Washington,  D.  C. Report,  Insurance  Committee,  Charles 

B.  Scott,  chairman.  Bureau  of  Safety, Cliicago,  111. 

Report,  Contact  Committee,  Depart- 
ment of  Commerce,  George  H.  Harries, 

chairman,  H.  M.  Byllesby  &  Co.,  Chi- 
cago, 111. 

Report,  Memorials  Committee,  W.  H. 
Onken,  Jr.,  chairman.  Electrical  World, 
New  York,  N.  Y. 

Report,  Committee  on  President's Address. 

Report,  Constitutional  Revision  Com- mittee. 

Vote,  Constitutional  Amendments 
Proposed. 

Report,  Resolutions  Committee. 
Report,  Nominating  Committee. 
Election,  Officers  and  Members  Execu- 

tive Committee. 
Adjournment. 

Report,  Public  Policy  Committee, 
Martin  J.  Insull,  chairman,  Middle  West 
Utilities  Co.,  Chicago,  111. 

Solo   (artist  to  be  announced). 
Address,  Honorable  Herbert  Hoover, 

secretary.  Department  of  Commerce, 
Washington,  D.  C. 

Bolo   (artist  to  be  announced). 
Report,  Charles  A.  Cofifln  Prize  Com- 

mittee, Franklin  T.  Griffith,  chairman, 
Portland  Electric  Power  Co.,  Portland, 

Ore. 
Award,  Charles  A.  Coffin  Medal. 

.    Adjournment. 

PUBLIC      RELATIONS      NATIONAL 
SECTION 

M.  S.  SLOAN,  chairman 
H.  C.  ABELL,  vice-chairman 

E.  A.  BARROWS,  vice-chairman 
W.  H.  McCJRATH,  vice-chairman 

First   Session 

Tuesday,   June    16,    2:30   p.m. 
Meeting  Room,   Main  Auditorium 

Address,  Chairman,  Public  Relations 
National  Section,  M.  S.  Sloan,  Brooklyn 
Edison  Co.,  Inc.,  Brooklyn,  N.  Y. 
Announcement,  Nominating  C  o  m- 

mittee. 

Report,  Advertising  Survey  Commit- 
tee, Joseph  B.  Groce,  chairman,  the  Edi- 
son Electric  Illuminating  Co.,  Boston, 

Mass. 

Report,  Cooperation  with  Educational 
Institutions  Committee,  John  C.  Parker, 
chaiirman,  Brooklyn  Edison  Co.,  Inc., 
Brooklyn,  N.  Y. 

Report,  Industrial  Relations  Commit- 
tee, Homer  E.  Niesz,  chairman.  Com- 

monwealth Edison  Co.,  Chicago,  111. 

Report,  Manufacturers  Advertising- Committee,  J.  C.  McQuiston,  chairman, 

Westinghouse  Electric  &  Manufactur- 
ing Co.,  East  Pittsburgh,  Pa. 

Report,  Public  Speaking  Committee, 
W.  S.  Vivian,  chairman.  Middle  West^ 
Utilities  Co.,  Chicago,  111. 

Report,  Uniformity  of  State  Regula- 
tory Laws  Committee,  W.  W.  Freeman, 

chairman,  the  Union  (Jas  &  Electric  Co., 
Cincinnati,  Ohio. 

PUBLIC  POLICY  COMMITTEE 
SESSION 

MARTIN  J.  INSULL,  chairman. 
Wednesday,  June  17,   8:30  p.m. 
Meeting  Room,  Main  Auditorium 

Organ  Recital. 
Session  called  to  order. 

Second  Session 
Wednesday,    June    17,    2:30    p.m. 
Meeting  Room,  Main  Auditorium 

Report,  Women's  Public  Information 
Committee,  Miss  R.  E.  McKee,  chair- 

man. Middle  West  Utilities  Co.,  Chi- 
cago, 111. 

Discussion,  led  by  the  chairman  of 
the  Women's  Public  Information  Com- 

mittees of  the  Geographic  Divisions. 
Canadian — Mrs.  L.  Magnus.  Eastern 

— Miss  Clara  Zillesson.  East  Central — 
Mrs.  F.  A.  Tate.  Great  Lakes — Mrs.  P. 
W.  Evans.  Middle  West— Miss  Isabella 
Davie.  New  England — Miss  Gertrude 
Thibodeau.  North  Central— Mrs.  R.  G. 
Thompson.  Northwest — Mrs.  L.  A.  Mc- 
Arthur.  Pacific  Coast — Miss  Frances 
Emans.  Rocky  Mountain — Miss  Inez 
Thompson.  Southeastern — Miss  Ruth 
Morrison.  Southwestern — Mrs.  Florence 
D.  Horn. 

Report,  Information  Bureau  Organi- 
zations Committee,  H.  C.  Abell,  chair- 

man. Electric  Bond  &  Share  Co.,  New 
York,  N.  Y. 

Discussion,  led  by  Charles  L.  Edgar, 

chairman.  New  England  Bureau  of  P'ub- lic  Service  Information. 
Bernard  J.  Mullaney,  director,  Illinois 

Committee  on  Public  Utility  Informa- 
tion. 
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Discussion  by  the  Directors  of  the 
State  Public  Utility  Information 
Bureaus. 

Alabama — Leon  C.  Bradley.  Arkan- 
sas— Earle  W.  Hodges.  Connecticut — 

Clarence  G.  Willard.  Florida— R.  J. 
Holly.  Georgia — Willard  Cope.  Illinois 
— Hal  M.  Lytle.  Indiana — Jolin  C.  Mel- 
lett.  Iowa— J.  CarmichaeL.  Kansas — 
H.  Lee  Jones.  Kentucky — E.  F.  Kelley. 
Louisiana-Mississippi — Hugh  M.  Blain. 
Michigan — Alfred  Fischer.  Missouri — 
J.  B.  Sheridan.  Nebraska — Horace  M. 
Davis.  New  England  Div. — Samuel  T. 
McQuarrie.  New  Jersey — J.  S..  S.  Rich- 

ardson. New  York — F.  W.  Crone.  North 
and  South  Carolina — S.  E.  Boney.  Oliio 
— Ben.  E.  Ling.  Oklahoma — Edward  F. 
McKay.  Oregon — W.  P.  Strandborg. 
Pennsylvania — J.  S.  S.  Richardson. 
Rocky  Mountain  Div. — George  E.  Lewis. 
Tennessee  —  Ross  Murphy.  Texas  — 
George  McQuaid.  Washington — E.  H. 
Thomas.  West  Virginia — A.  Bliss  Mc- 
Crum.   Wisconsin — ^A.  F.  Herwig. 

Accounting  Committee,  K.  C.  Campbell, 
chairman.  The  Detroit  Edison  Co.,  De- 

troit, Mich. 

Report,  Secui-ity  Accounting  Commit- 
tee, T.  A.  Wallace,  chairman,  Henrv  L. 

Doherty  &  Co.,  New  York,  N.  Y. 
Adjournment. 

Third  Session 
Thursday,    June     IS,     2:30    p.m. 
Meeting  Room,  Main  Auditorium 

Report,   Nominating   Committee. 
Report,  Customer  Ownership  Com- 

mittee, A.  Emory  Wishon,  chairman, 
San  Joaquin  Light  &  Power  Corpora- 

tion, Fresno,  Calif. 
Report,  Relations  with  Financial  In- 

stitutions Committee,  M.  S.  Sloan, 
chairman,  Brooklyn  Edison  Co.,  Inc., 
BrookljTi,  N.  Y. 

Symposium,  "Electric  Light  and 
Power  Company  Finance,"  B.  C.  Forbes, 
editor,  Hearst's  Publications,  New  York, 
N.  Y.;  Sidney  Z.  Mitchell,  president, 
Electric  Bond  &  Share  Co.,  New  York, 
N.  Y.;  Alfred  L.  Loomis,  vice-president, 
Bonbright  &  Co.,  Inc.,  New  York,  N. 
Y.;  Martin  J.  Insull,  president.  Middle 
West  Utilities  Co.,  Cliicago,  111. 

Adjournment. 

ACCOUNTING  NATIONAL  SECTION 

W.  PAXTON  LITTLE,  chairman. 
WALTER  C.  LANG,  vice-chairman 
A.  R.  PATTERSON,  vice-chairman 
C.  M.  BREITINGER,  vice-chairman 

First  Session 
Tuesday,    June    16,   2:30   p.m. 

Meeting   Room   No.   4 

Address,  Chairman,  Accounting  Na- 
tional Section,  W.  Paxton  Little,  The 

Niagara  Falls  Power  Co.,  Niagara  Falls, 
N.  Y. 

Announcement,  Nominating  C  o  m- 
mittee. 

Report,  Budget  Committee,  Robert  B. 
Grove,  chairman.  The  United  Electric 
Light  &  Power  Co.,  New  York,  N.  Y. 

Report,  Classification  of  Accounts  and 
Annual  Reports  Committee,  W.  J. 
Meyers,  chairman.  The  United  Electric 
Light  &  Power  Co.,  New  York,  N.  Y. 

Report,  Customers'  Records  and  Bill- 
ing Methods  Committee,  W.  H.  Cassell, 

chairman.  Consolidated  Gas,  Electric 
Light  &  Power  Co.,  Baltimore,  Md. 

Report,  Filing  and  Preservation  of 
Records  Committee,  FrankljTi  Hey- 
decke,  chairman.  Public  Service  Electric 
&  Gas  Co.,  Newark,  N.  J. 

Report,  Fixed  Capital  Records  Com- 
mittee, G.  U.  Stewart,  chairman.  The 

Philadelphia  Electric  Co.,  Philadelphia, 
Pa. 

Report,  Payroll  Standardization  Com- 
mittee, W.  J.  Vega,  chairman,  The  New 

York  Edison  Co.,  New  York,  N.  Y. 
Report,    Purchasing    and    Storeroom 

Second  Session 
Wednesday,    June    17,    2 :30    p.m. 

Meeting   Room    No.    4 

Report,  Nominating  Committee. 
Address,  speaker  and  title  to  be  an- nounced. 

Address,  "Indispensable,"  P.  S.  Ark- 
wright,  president,  Georgia  Railway  & 
Power  Co.,  Atlanta,  Ga. 

Address,  W.  R.  Putnam,  chairman. 
Commercial  National  Section,  Idaho 
Power  Co.,  Boise,  Idaho. 

Address,  M.  S.  Sloan,  chairman.  Pub- 
lic Relations  National  Section,  BrookljTi 

Edison  Co.,  Inc.,  Brooklyn,  N.  Y". Address,  H.  P.  Liversidge,  chairman. 
Technical  National  Section,  The  Phila- 

delphia Electric  Co.,  Philadelphia,  Pa. 
Address,  "The  Accountant's  Relation 

to  Rate  Cases,"  H.  M.  Brundage,  vice- 
president.  The  Empire  State  Gas  & 
Electric  Association,  New  York,  N.  Y. 

Address,  "Scope  of  Activities  of  the 
Accounting  National  Section,"  H.  M. 
Edwards,  vice-president.  The  New  York 
Edison  Co.,  New  York,  N.  Y. 

Adjournment. 

COMMERCIAL  NATIONAL  SECTION 

W.  R.  PUTNAM,  chairman 
F.  D.  FEMBLETON,  vice-chairman 

GEORGE   H.   JONES,   \'ice-chairman 
First  Session 

Tuesday.   June   16,    2:30   p.m. 
Meeting   Room    No.    3 

Address,  Chairman,  Commercial  Na- 
tional Section,  W.  R.  Putnam,  Idaho 

Power  Co.,  Boise,  Idaho. 
Announcement,  Nominating  C  o  m- 

mittee. 

Report,  Industrial  Lighting  Commit- 
tee, Joseph  F.  Becker,  chairman.  The 

United  Electric  Light  &  Power  Co., 
New  York,  N.  Y. 

Report,  Electric  Cooking  and  Heating 
Committee,  A.  C.  McMicken,  chairman, 
Portland  Electric  Power  Co.,  Portland, 
Ore. 
Address,  "Merchandising  Electrical 

Appliances,"  Edward  N.  Hurley,  chair- 
man. Board  of  Directors,  Hurley  Ma- 
chine Co.,  Chicago,  111. 

Report,  Appliance  Committee,  Thom- 
as W.  Berger,  chairman.  The  Philadel- 

phia Electric  Co.,  Philadelphia,  Pa. 

Second  Session 
Wednesday.  June   17,   2:30   p.m. 

Meeting    Room    No.    3 

Report,  Customer  Relations  Commit- 
tee, F.  F.  Kellogg,  chairman,  Ducjuesne 

Light  Co.,  Pittsburgh,  Pa. 
Report,  Electric  Refrigeration  Com- 

mittee, G.  E.  Miller,  chairman,  the 
Cleveland  Electric  Illuminating  Co., 
Cleveland,   Ohio. 

Report,  Power  Committee,  V.  M.  F. 
Tallman,  chairman,  Charles  H.  Tenney 
&  Co.,  Boston,  Mass. 

Address,  speaker  representing  Power 
Committee. 

J.  Martin,  chairman.  Commonwealth 
Edison  Co.,  Chicago,  111. 

Report,  Street  and  Highway  Lighting 
Committee,  E.  W.  Lloyd,  chairman, 
Commonwealth  Edison  Co.,  Chicago,  111. 

Report,  Lighting  Committee,  C.  C. 
Munroe,  chairman,  the  Detroit  Edison 
Co.,  Detroit,  Mich. 

Adiournment. 

TECHNICAL    NATIONAL    SECTION 

H.  P.  LIVERSIDGE,  chairman 

C.  F.  HIRSHFELD,  vice-chairman 
L.  M.  KLAUBER,  vice-chairman 

W.    K.   VANDERPOEL,   vice-chairman 
First  Session 

Thursday,  June  16.  2:30  p.m. 

Meeting    Room   No.    2 

Address,  Chairman,  Technical  Na- 
tional Section,  H.  P.  Liversidge,  The 

PWladelphia  Electric  Co.,  Philadelphia, 
Pa. 

Announcement,  Nominating  C  o  m- 
mittee. 

Report,  Accident  Prevention  Com- 
mittee, Charles  B.  Scott,  chairman, 

Bureau  of  Safety,  Chicago,  111. 

Report,  Electrical  Apparatus  Com- 
mittee, A.  A.  Meyer,  chairman.  The  De- 

troit Edison  Co.,  Detroit,  Mich. 
Report,  Hydraulic  Power  Committee, 

R.  L.  Hearn,  chairman,  The  WasMngton 
AVater  Power  Co.,  Spokane,  Wash. 

Report,  Inductive  Co-ordination  Com- 
mittee, H.  S.  Phelps,  chairman.  The 

Pliiladelplua  Electric  Co.,  Pliiladelphia, 
Pa. 

Report,  Meter  Committee,  B.  Currier, 
chairman,  The  Philadelphia  Electric  Co., 
Philadelphia,  Pa. 

Report,  Prime  Movers  Committee, 
Nicholas  Stahl,  chairman,  Narragansett 
Electric  Lighting  Co.,  Providence,  R.  I. 

Report,  Overhead  Systems  Commit- 
tee, W.  G.  Kelley,  chairman.  Common- wealth Edison  Co.,  Chicago,  111. 

Report,  Underground  Systems  Com- 
mittee, W.  H.  Cole,  chairnian.  The  Edi- 

son Electric  Illuminating  Co.,  Boston, 
Mass. 

Second  Session 
Wednesday,  June  17,  2:30  p.m. 

Meeting   Koom   No.    2 

Address,  "Some  Factors  Affecting  the 
Relation  of  Steam  and  Water  Power  in 

Combined  Systems,"  Herbert  A.  Barre, 
executive  engineer.  Southern  California 
Edison  Co.,  Los  Angeles,  Calif. 

Address,  "Special  Features  in  West- 
ern Turbine  and  Water  Wheel  Design," 

Ely  C.  Hutchinson,  vice-president.  The 
Pelton  Water  Wheel  Co.,  San  Francisco, 

Calif. Address,  speaker  to  be  announced. 

Third  Session 
Thursday,  June  18,  2:30  p.m. 

Meeting   Room    No.    3 

Report,  Nominating  Committee. 
Report,  Transportation  Committee,  B. 

Third  Session 
Thursday,  June  18,  2:30  p.m. 

Meeting    Room    No.    2 

Report,  Nominating  Committee. 
Address,  "The  Spirit  which  Perme- 

ates the  Service  of  Our  Utilities,"  H. 
Birchard  Taylor,  vice-president,  Wm. 
Cramp  &  Sons  Ship  and  Engine  Build- 

ing Co.,  Philadelphia,  Pa. 
Address,  "The  Status  of  the  En- 

gineer," R.  F.  Pack,  vice-president.  Na- 
tional Electric  Light  Association,  Min- 

neapolis, Minn. 
Address,  "The  Engineer  as  a  Factor 

in  Human  Affairs,"  William  P.  Durand, 
president,  American  Society  of  Me- 

chanical Engineers,  Brooklyn,  N.  Y. 
Adjournment. 
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James  H.  McGraw  Offers  Four  Annual 
Awards  for  Electrical  Men 

To  encourage  individual  initiative  and 
creative  thinking  among  electrical  men, 
James  H.  McGraw  has  established  four 
annual  awards,  three  to  be  competed  for 
by  the  men  of  the  inanufacturing,  job- 

bing and  contractor-dealer  branches  of 
the  electrical  industry  respectively,  and 
the  fourth  to  be  open,  in  addition,  to 
the  men  of  the  central  station  industry. 

The  awards  will  be  presented  in  the 
first  three  instances  to  that  man  in  each 
field  who  is  judged  to  have  made  the 
most  important  personal  contribution  to 
improvement  or  progress  in  the  ad- 

vancement of  either  the  processes  or 
practices  or  policies  of  manufacturing, 
jobbing,  contracting  or  merchandising. 
A  fourth  award  will  be  given  to  that 
electrical  man  in  any  of  the  four 
branches  of  the  industry  who  has  con- 

tributed the  most  valuable  and  useful 
idea  for  promoting  cooperation  between 
any  two  or  more  branches  of  the  elec- 

trical industry. 
No  separate  award  is  made  to  men  of 

the  central  station  industry  exclusively, 
in  deference  to  the  fact  that  this  field 
is  already  covered  by  the  James  H.  Mc- 

Graw prize  and  other  annual  awards, 
presented  each  year  at  the  convention  of 
the  National  Electric  Light  Association. 

Each  award  will  take  the  form  of  a 
bronze  medal  and  a  purse  of  one  hun- 

dred dollars  in  gold.  The  Society  for 
Electrical  Development  has  been  re- 
cjuested  to  act  as  sponsor  for  these 
awards,  and  appoint  a  committee  of 
awards  wliich  will  prepare  an  appro- 

priate medal  and  conduct  the  contests. 

The  Manufacturers'  Medal 
Each  year  on  the  occasion  of  the 

meeting  of  either  the  Associated  Manu- 
facturers of  Electrical  Supplies  or  the 

Electric  Power  Club,  a  medal  and  a 
purse  of  one  hundred  dollars  will  be 
awarded  to  that  employee  or  official  of 
any  manufacturing  organization  of  the 
United  States  or  Canada,  who  during  the 
preceding  year  made  the  most  construc- 

tive contribution  to  the  commercial  de- 
velopment of  the  electrical  manufactur- 

ing industry  through  the  suggestion  of 
an  idea  that  has  been  successfully  ap- 

plied to  the  product,  the  promotion  of 
the  market  or  the  improvement  of  ser- 

vice. The  medal  and  the  purse  will  be 
awarded  by  the  prize  jury  to  that  man 
whose  submitted  statement,  endorsed  by 
an  executive  of  his  organization,  ap- 

peals to  the  judges  as  ofl'ering  the 
greatest  value  to  the  electrical  manu- 

facturing industry. 

The  Jobbers'  Medal 
Each  year  on  the  occasion  of  the 

meeting  of  the  Electrical  Supply  Job- 
bers Association,  a  medal  and  a  purse 

of  one  hundred  dollars  will  be  awarded 
to  that  employee  or  official  of  any  elec- 

trical supply  jobbing  house  of  the 
United  States  or  Canada,  who  during 
preceding  year  made  the  most  construc- 

tive contribution  to  the  commercial  de- 
velopment of  the  electrical  jobbing  in- 

dustry, through  the  suggestion  of  an 
idea  that  has  been  successfully  applied 
in  the  promotion  of  the  market  or  the 
improvement  of  jobber  service.  The 
medal  and  the  purse  will  be  awarded  by 
the  prize  jury  to  that  man  whose  sub- 

mitted statement,  endorsed  by  an  execu- 
tive of  his  organization,  appeals  to  the 

judges  as  offering  the  greatest  value  to 
the  jobbing  industry. 

The  Contractor-Dealers'  Medal 
Each  year  on  the  occasion  of  the 

meeting  of  the  Association  of  Electra- 
gists-International,  a  medal  and  a  purse 
of  one  hundred  dollars  will  be  awarded 

to  the  employee  or  official  of  any  elec- 
trical contractor-dealer,  contractor  or 

dealer,  of  the  United  States  or  Canada, 
who  during  the  preceding  year  made  the 
most  constructive  contribution  to  the 

commercial  development  of  the  electri- 
cal contractor-dealer  industry  through 

the  suggestion  of  an  idea  that  has  been 
successfully  applied  to  raising  the  qual- 

ity standard  or  adequacy  of  wiring  in- 
stallations, the  promotion  of  the  mar- 

ket or  the  improvement  of  service  in 
the  installation  or  merchandising  of 
electrical  materials,  equipment  or  appli- 

ances. The  medal  and  the  purse  will  be 
awarded  by  the  prize  jury  to  that  man 
whose  submitted  statement,  endorsed  by 
an  executive  of  his  company  or  any 
recognized  electrical  jobber  with  whom 
he  deals,  appeals  to  the  judges  as  offer- 

ing the  greatest  value  to  the  electrical 
contractor-dealer  industry. 

The  Medal  for  Cooperation 
The  medal  for  cooperation  and  purse 

of  one  hundred  dollars  will  be  awarded 
each  year  on  the  occasion  of  a  special 
dinner  meeting  of  representatives  of  all 
branches  of  the  electrical  industry  to 
be  arranged  by  the  directors  of  the  So- 

ciety for  Electrical  Development  at  an 
appropriate  time  coinciding  with  a 
meeting  of  its  board  of  directors,  to  that 
electrical  man,  an  employee  or  official 
of  any  electrical  manufacturing,  job- 

bing, central  station  or  contractor- 
dealer  organization  of  the  United  States 
or  CanacFa  who  during  the  preceding 
year  made  the  most  constructive  contri- 

bution to  the  promotion  of  cooperation 
and  harmony  between  any  two  or  more 
of  the  different  branches  of  the  elec- 

trical industry.  The  medal  and  purse 
will  be  awarded  by  the  prize  jury  to 
that  man  whose  submittted  statement 
endorsed  by  an  executive  of  his  organi- 

zation appeals  to  the  judges  as  offering 
an  idea  promising  the  best  influence 
for  the  upbuilding  of  a  common  under- 

standing and  unity  of  interest  among 
the  four  major  groups  of  the  electrical 
industry  or  to  the  improvement  of  the 
inter-relations  between  any  two  or  more 
groups. 

Purpose  of  Awards 

Every  year  men  of  the  electrical  in- 
dustry, through  individual  enterprise 

and  personal  enthusiasm,  are  contribut- 
ing ideas  that  benefit  the  whole  electri- 
cal business.  These  contributions  are 

gladly  and  freely  given  in  the  course 
of  the  day's  work.  They  receive  no 
public  recognition.  Yet  were  there 
some  established  time,  place  and  inethod 
for  the  reviewing  of  these  personal 
achievements  it  would  provide  a  grace- 

ful acknowledgment  and  a  gratifying 
reward  that  would  encourage  and  stimu- 

late the  entire  personnel  of  the  industry 
to  more  active  thinking  for  the  ad- 

vancement of  the  industry  and  the  ser- 
vice of  the  public. 

To  this  end  these  awards  have  been 
instituted  in  the  hope  and  belief  that 
they  may  bring  inspiration  and  added 
zeal,  particularly  to  the  younger  em- 

ployees who  will  be  the  electrical  execu- 
tive of  tomorrow.    The  award  is  open  to 

men  of  all  departments  of  the  specified 
branches  of  the  industry  under  the  con- 

ditions set  forth  below: 

The  awards  have  three  objectives — 
1.  To  give  public  recognition  and 

reward  for  ideas  which  have 
been  contributed  to  the  common 

good  by  individuals  of  the  elec- trical industry. 

2.  To  give  publicity  to  these  ideas 
that  they  may  have  wider  ap- 

plication and  employment. 
3.  To  stimulate  and  encourage 

electrical  men  to  think  construc- 
tively for  the  broad  improve- ment of  the  electrical  industry 

and  to  carry  through  the  ideas 
that  occur  to  them. 

Nature  of  Competitions 

The  natural  question  is — What  sort 
of  a  contribution  should  qualify  under 
the  McGraw  Awards  ?  This  is  after  all 
not  difficult  to  define.  It  may  be  most 
simply  characterized,  perhaps,  as  any 
new  idea  which  any  employee  or  official 
of  any  electrical  manufacturing,  job- 
iDing  or  contractor-dealer  organization 
may  conceive,  devise,  suggest  and  ap- 

ply to  improve  the  methods  of  his 
branch  of  the  industry.  This  may  or- 

iginate in  any  department  of  the  busi- 
ness. It  may  be  some  radical  benefit 

to  stock  or  store  keeping  practice,  a 
better  way  to  carry  out  the  accounting, 
credit  or  estimating  function,  a  pro- 

ductive innovation  in  handling  men  or 
jobs,  in  cataloging  or  pricing  goods,  in 
packing,  shipping  or  delivery,  or  in 
methods  of  advertising,  selling  or  ad- ministration. The  test  of  every  case, 

however,  will  be  this — Has  the  contri- bution of  this  idea  been  a  constructive 
service  to  the  commercial  advancement 
of  the  electrical  industry,  in  any  branch 
or  as  a  whole?  By  tliis  it  will  be 

judged. 
In  the  case  of  the  medal  for  coopera- 

tion the  award  may  be  made  for  any 
new  idea  which  any  electrical  man  may 
conceive  and  introduce  to  improve  coop- 

eration between  electrical  manufactur- 
ers, jobbers,  central  station  men  and 

contractor-dealers,  either  in  their  per- 
sonal contacts  and  relationships  within 

a  community  or  in  their  organized  local, 

state,  regional  or  national  activities, 

wherein  their  interests  join  and  har- 
mony of  purpose  and  policy  promotes 

the  general  welfare  of  the  industry. 
Eligibility 

Any  employee  of  any  house  that  is 
recognized  by  the  judges  as  belonging 

to  the  branch  or  branches  of  the  elec- trical industry  competing  for  the 
award  shall  be  eligible  for  this  award. 
Each  contestant  must  submit  with 

his  paper  a  letter  from  an  execu- tive officer  of  his  company  endorsing  his 
statement  or  from  some  other  executive 
recognized  as  of  the  electrical  industry 
and  in  position  to  testify  in  the  matter. 

Form  of  Application 
Each  contestant  must  submit  the 

record  of  his  contribution  in  a  state- 
ment presenting  a  full  description  of 

the  idea  and  its  application,  typewritten 
on  one  side  of  paper  only. 

Judging  the  Awards 
Entries  for  the  four  awards  will  be 

judged  by  juries  of  five  men  who  will 

be  appointed  as  follows — 
For    the    Manufacturers'    Medal — Four 

judges  to  be  appointed  by  the  Elec- 
trical Manufacturers'  Council  and  one 

by  Mr.  McGraw. 
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For  the  Jobbers'  Medal — Four  judges 
to  be  appointed  by  the  Electrical  Sup- 

ply Jobbers  Association  and  one  by 
Mr.  McGraw. 

For    the    Contractor-Dealers'    Medal — 
Four  judges  to  be  appointed  by  the 
Association  of  Electragists-lnterna- 
tional  and  one  by  Mr.  McGraw. 

The  Medal  for  Cooperation  —  Four 
judges  to  be  appointed  by  the  Society 
for  Electrical  Development  from  its 
board  of  directors,  one  each  from 
the  groups  representing  the  four 
branches  of  the  electrical  industry, 
and  one  by  Mr.  McGraw. 
In  the  event  that  no  contribution  sub- 

mitted in  any  one  of  the  contests 
should  be  considered  worthy,  the  judges 
are  empowered  to  make  no  presenta- 

tion of  that  award  thaF  year. 
Date   of   Awards 

The  first  competition  for  these  four 
McGraw  Awards  will  close  on  Sept.  1, 
1925.  Candidates  must  submit  their 
statements  not  later  than  this  date,  ad- 

dressed to  The  James  H.  McGraw 
Awards,  in  care  of  the  Society  for  Elec- 

trical Development,  522  Fifth  Avenue, 
New  York  City.  Subsequent  awards 
will  be  presented  annually  at  a  date  to 
be  announced.  The  first  presentations 
will  be  made  as  follows — 

The  manufacturers'  medal  and  the 
purse  in  November  at  the  winter  meet- 

ing of  either  the  Associated  Manufac- 
turers of  Electrical  Supplies,  or  the 

Electric  Power  Club,  depending  upon 
whether  the  recipient  of  the  award  is 
connected  with  the  supply  or  apparatus 
end  of  the  manufacturing  industry.  Sub- 
secjuent  awards  will  be  presented  an- 

nually at  the  regular  summer  convention 
of  either  the  Associated  Manufacturers 
of  Electrical  Supplies  or  the  Electric 
Power  Club. 

"I^be  jobbers'  medal  and  the  purse  in 
November  during  the  winter  meeting  of 
the  Electrical  Supply  Jobbers  Associa- 

tion. Subsequent  awards  will  be  pre- 
sented annually,  at  the  regular  summer 

convention  of  the  Electrical  Supply  Job- 
bers Association. 

The  contractor-dealer  medal  and  the 
purse  in  September  during  the  fall 
meeting  of  the  Association  of  Electra- 
gists-International.  Subsequent  awards 
will  be  presented  annually  at  the  regu- 

lar fall  convention  of  this  association. 
The  medal  for  cooperation  anci  the 

purse  during  the  autumn  at  a  time  to 
be  announced  later  coincident  with  the 

fall  meeting  of  the  directors  of  the  So- 
ciety for  Electrical  Development.  Sub- 

sequent awards  will  be  presented  an- 
nually about  the  same  time. 

Information 

Any  man  of  the  electrical  industry 
who  feels  in  doubt  as  to  whether  a  cer- 

tain idea  or  service  rendered  in  the  in- 
terest of  either  the  manufacturing- 

jobbing  or  contractor-dealer  branch  of 
the  electrical  industry  or  to  promote 
cooperation  between  industry  groups  is 
applicable  or  eligible  for  entry  for  the 
award,  is  invited  to  communicate  di- 

rectly to  The  James  H.  McGraw 
Awards,  in  care  of  the  Society  for  Elec- 

trical Development,  522  Fifth  Avenue, 
New  York  City,  where  information  and 
advice  will  be  gladly  given. 

The  personnel  of  the  committee  of 
awards,  appointed  by  The  Society  for 
Electrical  Development,  is  as  follows: 
W.  W.  Freeman,  president  Union  Gas  & 
Electric  Company,  Cincinnati,  Ohio;  H. 
B.  Crouse,  president  Crouse-Hinds  Com- 

pany, Syracuse,  N.  Y.;  W.  E.  Robertson, 
vice-president  Robertson  Cataract  Elec- 

tric Company,  Buffalo,  N.  Y.;  L.  K. 
Comstock,  president  L.  K.  Comstock  & 
Company,  New  York;  F.  M.  Feiker, 
■^ace-president  The  Society  for  Electrical 
Development;  Earl  E.  Whitehorne,  com- 

mercial editor,  Electrical  World. 

Trophy  Awarded  in  Los  Angeles 
Jobbers'  Bowling  League 

Concluding  the  season  for  the  Los 

Angeles  electrical  jobbers'  bowling 
league,  the  members  of  the  league 
gathered  at  the  weekly  meeting  of  the 
Electric  Club  of  that  city  on  May  18 
and  presented  to  the  Reiman  Whole- 

sale Electric  Company  the  cup  donated 
by  Jensen's  Bowling  Alleys.  The  cup 
is  to  be  a  perpetual  trophy.  Eighteen 
matches,  from  which  a  possible  72 
points  were  attainable,  were  played  by 
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Silver    cup    won    by    Reiman    Wholesale    Electric 

Company  team  in  Los  Angeles  jobbers'  bowling 
league  tournament 

the  teams  entered  in  the  league,  and  the 
winning  team  attained  a  score  of  48 
out  of  the  possible  72.  The  winning 
team  was  made  up  of  L.  E.  Clarke,  J.  G. 
Marks,  E.  Nellor,  Ray  Stanek,  M. 
Michell  and  E.  Ritzmiller. 

Second  place  honors  were  divided  by 
the  teams  of  the  Graham  Rejmolds 
Electric  Company  and  the  Western 
Light  &  Fixture  Company  with  a  total 
of  42  points  won.  The  standing  of  the 
other  teams,  with  number  of  points  won 
is  as  follows:  (fourth)  tie  between 
Western  Electric  Company  and  Manu- 

facturers' Agents,  36;  (sixth)  Illinois 
Electric  Company,  34;  (seventh)  Elec- 

tric Corporation,  33;  (eighth)  Pacific 
States  Electric  Company,  31;  (ninth) 
Myers  Electric  Supply  Company,  30; 
(tenth)  Listenwalter  &  Gough,  28. 

The  bowling  league  was  organized  by 
the  jobbers  in  Los  Angeles  in  December 

of  last  year."  (Journal  of  Electricity, 
April  1,  p.  267.)     Nine  jobbing  houses 

entered  teams,  and  seven  manufactur- 
ers' agents  combined  to  form  the  tenth 

team  of  the  league.  During  the  season 
two  sets  of  prizes  were  awarded  each 
week,  one  for  high  series  and  the  other 
for  high  game. 

It  is  the  intention  of  J.  A.  Sines,  Chi- 
cago Fuse  Manufacturing  Company,  to 

organize  a  similar  league  next  year, 
inviting  all  branches  of  the  electrical 
industry  to  enter  teams.  Mr.  Sines  or- 

ganized the  jobbers'  league  and  acted 
as  secretary-treasurer  of  the  organiza- 

tion. The  matter  of  an  all-electrical 
league  has  been  discussed  at  the  Elec- 

tric Club. 

Washington    Utility    Sells    350 
Ranges    in    Sales    Campaign 
A  six-weeks  sales  campaign  on  Hot- 

point  electric  ranges  recently  was  con- 
ducted by  The  Washington  Water 

Power  Company,  Spokane,  and,  while 
complete  returns  have  not  yet  been  re- 

ceived, indications  are  that  the  total  of 
electric  ranges  and  water  heaters  sold 
will  reach  350.  This  will  bring  the 
grand  total  of  electric  ranges  installed 
on  the  lines  of  The  Washington 
Water  Power  Company  to  approxi- 

mately 6,500. 
In  appreciation  of  their  efforts  a  din- 

ner was  tendered  the  members  of  the 
sales  department  of  the  power  company 

by  W.  E.  Durant,  Spokane  representa- 
tive of  the  Edison  Electric  Appliance 

Company,  Inc.  Twenty-eight  members 
of  the  power  company's  organization were  present,  including  J.  E.  E.  Royer, 
assistant  general  manager;  Lewis  A. 
Le^vis,  sales  manager;  R.  B.  McElroy, 
assistant  sales  manager;  and  J.  F.  Far- 
quhar,  general  agent.  The  dinner  was 
prepared  and  served  in  the  model 
kitchen  at  the  general  office  of  the 
power  company  by  Miss  L.  Carol  Dang- 

ler, special  demonstrator  of  the  Edison 
Electric  Appliance  Company,  Inc.,  and 
Miss  Agnes  Sweeney,  home  economist 
of  the  central  station.  Miss  Dangler, 
who  cooperated  with  the  power  com- 

pany during  the  campaign,  was  pre- 
sented with  a  traveling  correspondence 

set  by  Carl  Hoffman  of  the  sales  de- 

partment. 
Free  Distribution  to  Be  Made  of 

Surplus  Primers 
The  Lighting  Educational  Committee 

has  decided  to  distribute  its  surplus 
stock  of  Home  Lighting  Pi'imers,  free 
of  charge.  These  primers  contain  the 
latest  information  on  better  home  light- 

ing and  can  be  distributed  to  the  public, 
especially  in  districts  where  only  a  por- 

tion of  the  people  received  these  Prim- 
ers through  their  children. 

Orders  for  any  quantity  can  be  made 
as  long  as  the  stock  lasts  and  all  orders 
■will  be  sent  express  collect.  Companies 
or  persons  desiring  these  Primers 
should  communicate  with  The  Lighting 
Educational  Committee,  680  Fifth 
Avenue,  New  York  City. 

New  Unit  Added  to  Elko,  B.  C, 
Plant. — The  East  Kootenay  Power  Com- 

pany has  added  another  7,500-hp.  unit 
to  its  plant  at  Elko,  B.  C,  bringing  the 
total  capacity  of  its  plant  up  to  22,500 
hp.  The  company  has  duplicated  100 
miles  of  its  250-mile  high-tension  line 
■with  a  steel  core  aluminum  cable  that 
is  said  to  have  a  capacity  of  double  the 

original  Hne.  A  fire  at  the  company's 
plant,  caused  by  a  short  circuit,  re- 

cently destroyed  two  generators. 
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Registration  for  Convention 
to  Start  June  13 

For  the  convenience  of  dele- 
gates to  the  N.E.L.A.  convention 

who  arrive  early,  the  registration 
committee  has  made  preparations 
to  accept  registrations  on  June 
13  and  14  prior  to  the  official 
opening  of  the  convention.  Reg- 

istration booths  in  the  San  Fran- 
cisco Exposition  Auditorium  will 

be  open  from  12  noon  to  5  p.m. 
on  June  1.3  and  from  10  a.m.  to 
4  p.m.  on  June  14. 

This  early  registration  will  be 
for  the  benefit  of  early  arrivals 
and  also  will  minimize  the  conges- 

tion at  the  booths  during  the  reg- 
istration on  Monday.  The  com- 

mittee has  requested  that  all 
those  who  can,  register  on  one  of 
the  days  prior  to  the  official  open- 

ing of  the  convention. 

Annual  Convention  Utah  A.A.E. 
Held  in  Provo,  May  2 

The  annual  state  convention  of  the 

Utah  chapter  of  the  American  Associa- 
tion of  Engineers  was  held  at  Provo, 

Utah,  May  2.  Approximately  fifty  en- 
gineers from  various  parts  of  Utah 

were  in  attendance,  including  many  of 
the  electrical  branch  of  the  profession. 
They  were  welcomed  to  Provo  by 

Mayor  O.  K.  Hansen.  Frank  Darning, 

president  of  the  Provo  chapter,  ex- 
tended greetings  and  on  behalf  of  the 

local  members  of  the  association  bade 

the  visitors  welcome.  C.  J.  Ulrich  pre- 
sided at  the  convention. 

W.  M.  Green,  of  the  U.  S.  Bureau  of 
Reclamation,  presented  a  paper  on  the 
Salt  Lake  Basin  project.  He  stated  that 
the  next  step  in  the  development  of 

this  project  will  be  the  formation  of  as- 
sociations through  wMch  the  work  can 

be  carried  on  with  success.  He  de- 
scribed some  of  the  proposed  storage 

and  irrigation  features  of  the  project, 
and  pointed  out  some  of  its  benefits. 
A  survey  of  the  development  of  the 

Bear  River  hydroelectric  plants  of  the 
Utah  Power  &  Light  Company  formed 
the  subject  of  an  interesting  paper  by 
J.  E.  Jarvis,  division  engineer  of  the 
Ogden  district  of  that  company.  Mr. 

Jarvis  described  the  company's  system 
of  equalization  of  stream  flow  and 

water  storage,  and  featured  in  his  dis- 
cussion the  functions  of  the  great  Bear 

Lake  storage  reservoir  in  providing  an 

uninterupted  supply  of  electric  sei-vice. 

Rocky  Mountain  N.E.L.A,  Meeting 
Plans  Being  Formulated 

Definite  plans  for  the  annual  joint 
convention  of  the  Rocky  Mountain  di- 

vision N.  E.  L.  A.  and  the  Colorado 
Public  Service  Association  at  Glenwood 
Springs,  Colo.,  Sept.  14-17,  have  been 
announced  by  E.  A.  PTiinney,  general 
manager  of  the  Jefferson  County  Power 
&  Light  Company,  who  has  been  desig- 

nated as  general  convention  chairman 
by  the  heads  of  the  two  organizations. 

The  convention  this  year  will  be  one 
day  longer  than  has  been  the  practice 
for  over  twenty  years,  and  business  ses- 

sions will  be  held  in  the  morning  instead 
of  twice  a  day  as  hertofore.  Tliis  ar- 

rangement, according  to  the  chairman, 
will  proidde  more  time  for  sports  and 
outside  entertainment  and  at  the  same 
time  will  insure  greater  interest  and  at- 

tendance at  the  longer  daily  sessions. 
Entertainment  features  which  proved 

so  popular  at  the  convention  last  year 
are  to  be  arranged  by  the  committee, 
wliich  will  have  Mr.  and  Mrs.  John  J. 
Cooper  of  Denver  at  its  head.  Other 
members  of  the  entertainment  commit- 

tee are:  G.  E.  Lewis,  Rocky  Mountain 
Committee  on  Public  Utility  Informa- 

tion; J.  E.  Loiseau,  Public  Service  Com- 
pany of  Colorado;  J.  E.  Moorhead, 

Mountain  States  Telephone  &  Tele- 
graph Company;  ancLB.  C.  J.  Wheat- 

lake,  General  Electric  Company. 
Chairmen  of  the  other  committees 

which  have  been  appointed  are  as  fol- 
lows: program  committee — O.  A.  Wel- 

ler.  Public  Service  Company  of  Colo- 
rado; publicity  committee — F.  F.  Mc- 

Cammon,  Public  Service  Company  of 
Colorado ;  transportation  committee — 
C.  C.  Johnson,  Mountain  States  Tele- 

phone &  Telegraph  Company. 
The  convention  will  be  held  at  the 

Hotel  Colorado,  as  has  been  the  practice 
in  previous  years. 

COMING  EVENTS 

Electrical  Supply  Jobbers'  Association — 
Annual  Convention — Hot  Springs,  Va. 

June   1-6,   1925 

Associated  Manufacturers  of  Electrical  Supplies — 
Annual   Meeting — Hot  Springs,  Va. 

June   S-13,    1925 

Electric  Truck  School — 
Pacific      Gas      and      Electric      Company 

Building,    San    Francisco 
June  8-13,  1925 

Industrial  Electric  Heating  School — 
Pacific      Gas      and      Electric      Company 

Building,    San    Francisco 
June  9-13.  1925 

Northwest    Electric    Light    and    Power    Associa- 
tion— Annual    Convention  — 

Gasco  Building,  Portland,   Ore. 
June    12,    1925 

Pacific    Coast    Electrical   Association — 
Annual   Meeting — San   Francisco,   Calif. 

June    15,    1925 

National  Electric  Light  Association — 
Annual  Convention — San  Francisco,  Calif. 

June  15-19,  1925 

Jobbers  Hold  Quarterly  Meeting 
at  Santa  Barbara 

Discussion  of  credit  relations  of  the 
electrical  jobber  and  dealer  formed  the 
principal  part  of  the  open  meeting  held 
in  connection  with  the  quarterly  meet- 

ing of  .the  Pacific  Coast  Electrical  Sup- 
ply Jobbers'  Association  held  at  Santa 

Barbara,  Calif.,  May  7-9.  The  Electrical 
Credit  Men's  Association  conducted 
parallel  sessions.  Closed  sessions  were 
conducted  in  the  Hotel  Arlington  dur- 

ing the  morning  and  afternoon  hours  of 
the  three  days,  the  open  meeting  being 
held  on  the  evening  of  the  last  day.  The 
meeting  was  opened  by  Rudolph  Holter- 
man,  vice-president  and  general  man- 

ager of  the  Fobes  Supply  Company,  San 
Francisco,  and  chairman  of  the  associa- 

tion. Mr.  Holterman  turned  the  meet- 
ing over  to  S.  W.  Murray,  credit  man- 

ager of  the  Illinois  Electric  Company, 
Los  Angeles,  who  acted  as  chairman  of 
the  evening. 

J.  G.  Marks,  of  the  Reiman  Wholesale 
Electric  Company  of  Los  Angeles,  de- 

livered a  paper  on  "Credit  Cheaters." 
during  the  course  of  wliich  he  brought 
out  an  interesting  thought  concerning 
the  advisability  of  concentration  of  pur- 

chases rather  than  diversification.  Mr. 
Marks'  theory  was  that  in  the  case  of 
dealers  placing  their  orders  with  com- 
pai-atively  few  jobbers  in  larger 
amounts  the  interest  and  assistance  of 
the  jobber  would  be  proportionately 
greater.  This  would  work  to  the  ad- 

vantage of  the  dealer  in  case  at  any 
time  he  should  find  himself  in  difficulties 
of  any  nature. 
Mr.  Marks  spoke  of  the  advantage 

that  had  accrued  to  the  contractor  situ- 
ation in  Los  Angeles  on  account  of  the 

city  ruling  requiring  registration  of 
contractors,  a  $1,000  bond  and  $100  an- 

nual tax.  This,  according  to  Mr.  Marks, 
has  reduced  the  number  of  contractors 
in  that  city  nearly  50  per  cent.  The 
indiscriminate  extension  of  credits  is 
very  detrimental  to  the  industry,  in  fact 
many  are  now  insisting  upon  the  estab- 

lishment of  a  rule  by  wliich  no  credit  is 
granted  unless  the  application  is  ac- 

companied by  a  financial  statement  sup- 
plemented by  quarterly  statements 

thereafter.  It  was  stated  that  the  city 
of  Los  Angeles  produces  more  small 
business  failures  than  any  other  large 
city,  a  condition  which  better  organi- 

zation and  cooperation  would  help  to 
correct. 

Fred  P.  Vose,  secretary  and  treasurer 
of  the  National  Electrical  Credit  Asso- 

ciation of  Chicago,  delivered  an  inter- 
esting extemporaneous  address  in  which 

he  said,  among  other  things,  that  busi- 
ness conditions  generally  were  spotted, 

good  and  bad  alternately.  Referring  to 
credits,  he  brought  out  the  fact  that 
the  usual  inquiry,  How  much  do  you 
owe?  has  been  supplemented  by  a  ques- 

tion equally  important.  How  many  do 
you  owe  ?  In  Ms  opinion  better  service 
from  the  jobber  would  result  if  the 
dealer  concentrated  his  purchases  and 
increased  the  volume.  It  is  desirable, 
according  to  Mr.  Vose,  that  a  greater 
sjanpathetic  interest  should  exist  be- 

tween the  salesman  and  the  credit  man. 
He  spoke  of  the  advisability  of  the 
credit  man  making  periodical  trips 
through  the  territory  with  the  salesmen 
by  wliich  he  could  familiarize  himself  at 
first  hand  with  the  conditions  under 
which  the  dealer  is  operating. 
A  liigh  tribute  was  paid  to  the  so- 

called  Milwaukee  system  by  which, 
through  cooperation  between  the  job- 

bers and  contractors,  a  system  of  audit- 
ing and  accounting  helps  was  fur- 

nished to  the  contractor  by  the  jobber, 
bringing  about  better  accounting  meth- 

ods and  more  accurate  information  for 
the  dealer  concerning  his  cost  of  doing 
business. 

On  the  lighter  side  of  the  meeting, 
the  East  Indian  festivities  preceding  the 
customary  golf  tournament  met  with 
an  enthusiastic  response.  The  auction- 

eer was  Phil  Gough  of  Listenwalter  & 
Gough,  Los  Angeles.  Newton  Graham 
of  the  Graham-Reynolds  Electric  Com- 

pany, Los  Angeles,  carried  away  the 
first  prize  with  a  comfortable  margin  to 
spare.  T.  E.  Bibbins  was  second,  Gar- 
nett  Young  third,  Phil  Gough  fourth, 
E.  P.  Markee  fifth,  Ray  W.  Murphy 
sixth,  Clarence  Thompson  seventh, 
Charles  Goodman  eighth,  E.  M.  Alvord 
ninth,  and  Fred  Mills  tenth.  R.  M. 
Alvord  acted  as  toastmaster  at  the  golf 
dinner. 
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New  York  to  San  Francisco 

in  Fourteen  Minutes 

SINCE  this  issue  of  the  Journal  is  devoted 
primarily  to  progress  in  the  electrical 
sciences  in  celebration  of  the  forty-eighth 

annual  convention  of  the  National  Electric 

Light  Association  in  San  Francisco,  attention 
is  directed  to  the  front-cover  advertisement 

of  the  Wagner  Electric  Corporation  embody- 

ing a  unique  use  of  the  opportunity  affoi'ded 
by  that  latest  scientific  marvel,  the  telepho- 
tograph. 

The  total  elapsed  time  between  the  sending 

and  the  receiving  of  the  copy  for  this  adver- 
tisement from  the  offices  of  Ray  D.  Lilli- 

bridge,  Incorporated,  New  York  City,  to  the 
Journal  in  San  Francisco,  was  just  14  minutes 
— 7  minutes  for  each  negative.^ 

This  novel  idea  had  its  inception  with  the 

Lillibridge  company;  the  N.E.L.A.  Conven- 
tion furnished  the  inspiration;  and  to  the 

Journal  has  been  accorded  the  distinction  of 

publishing  the  first  front-cover  advertise- 
ment for  which  the  copy  has  been  trans- 

mitted by  this  method. 

It  is  peculiarly  fitting  that  electrical  pro- 
gress should  be  typified  through  the  genius 

and  enterprise  of  the  American  Telephone 
and  Telegraph  Company  on  an  occasion  such 
as  this.  Truly  it  would  seem  that  we  merely 

are  entering  into  the  dawn  of  an  era  of  scien- 
tific achievement  that  will  make  the  last  hun- 
dred years  seem  as  no  more  than  the  mere 

preparation  of  a  foundation. 

"What  next?"  is  the  question. 
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Welcome  N.  E.L.A. 
WELCOME,  members  of  the  National  Electric 

Light  Association,  welcome  to  San  Francisco, 
the  Pacific  Coast  and  the  West!  Although 

on  several  past  occasions  it  has  been  the  privilege  of 
Western  cities  to  entertain  the  N.E.L.A.,  this  is 
the  first  time  since  the  Panama-Pacific  Exposition 
that  San  Francisco  has  been  accorded  that  honor,  an 
honor  of  which  every  citizen  is  justly  proud. 

IN  considering  the  tradition  built  up  by  a  back- 
ground of  hundreds  of  years  about  the  great  cities 

of  the  Atlantic  Coast,  or  of  the  thousands  of  years 
behind  the  cities  of  the  old  world,  it  would  seem  trite 
to  refer  to  the  mere  span  of  some  seventy-seven 
years  that  have  elapsed  since  the  discovery  of  gold  in 
California  by  Marshall  in  1848  as  history,  yet,  in 
actual  accomplishment  contributing  to  the  economic 
welfare  and  social  happiness  of  its  citizens,  San 
Francisco  has  done  its  bit,  and  more. 

IT  is  a  far  cry  from  the  cradle  and  Long  Tom  of 
the  placer  miner,  the  covered  wagon  of  the  Argo- 

nauts of  1849,  the  hectic  days  of  the  vigilantes,  and 
the  adventurous  episodes  chronicled  by  Bret  Harte 
and  Mark  Twain,  to  the  modern  city  that  has  risen 
from  the  ashes  of  the  great  disaster  of  April  18, 
1906.  Nevertheless,  in  the  courage  and  fortitude 
that  have  built  this  city,  equipped  it  with  every  con- 

venience and  device  known  to  modern  science,  is 
found  an  example  of  what  we  are  pleased  to  regard 
as  the  best  of  American  character. 

HERE  is  a  land,  developed  first  by  those  respond- 
ing to  the  lure  of  gold,  whose  descendants  have 

stayed  and  found  in  the  countless  other  natural  re- 
sources a  veritable  storehouse  filled  with  riches 

bounteously  bestowed  by  Nature.  Each  year,  as  de- 
velopment progresses  farther  and  farther,  new 

wealth  is  added,  and  the  prospects  of  Californians  in 

general  and  San  Franciscans  in  particular  become 

greater  and  greater  in  opportunity  for  useful  service. 

AND  of  all  these  opportunities,  what  is  greater 

than  electricity?  It  enters  into  the  daily  lives 

of  millions  of  people,  not  merely  the  urban  popula- 
tion, but  the  suburban  and  rural  as  well,  and  this  to 

a  degree  not  paralleled  anywhere  else  in  the  world. 

HERE  in  California  is  a  physiographic  situation 

unique  in  its  peculiar  adaptability  to  the  develop- 
ment of  electricity  and  its  practically  universal  ap- 

plication to  the  nth  degree.  The  great  central  val- 
leys of  the  Sacramento  and  the  San  Joaquin  take  the 

form  of  a  great  elongated  oval,  enclosed  by  the  Coast 
Range  and  Sierra  Nevada.  These  mountains  are  vast 
storehouses  for  the  winter  snows  and  provide  catch- 

ment areas  admirably  adapted  to  water  storage  and 
its  application  to  hydroelectric  power  development. 
The  concentration  of  urban  population  at  the  sea- 
coast  necessitates  the  transmission  of  electrical 
energy  two  hundred  miles  and  more,  the  lines  tra- 

versing the  great  central  valleys  where  agriculture 
prevails,  thus  bringing  right  to  the  door  of  the 
farmer  the  blessing  of  electrical  service  in  no  less 
degree  than  that  afforded  to  the  city  dweller. 

*  I  'HERE  is  no  coal;  fuel  oil  is  costly  and  at  other 
-*-  disadvantages  compared  to  electricity.  Is  it  any 

wonder  that  California  leads  the  world  in  the  con- 
sumption of  electricity  per  capita  for  every  class  of 

application  and  for  every  class  of  consumer? 

/CONDITIONS  affecting  the  design  of  apparatus 
^—  and  the  transmission  of  electricity  are  unique  in 
this  state ;  thus  a  practice  peculiar  to  California  and 
the  West  has  been  developed.  To  the  discussion  of 
these  local  peculiarities  this  issue  of  the  Journal  of 
Electricity  has  been  devoted. 

TN  a  few  words,  from  a  technical  standpoint  Cali- 
^  fornia  has  contributed  to  the  world  of  electricity 
the  greatest  example  of  interconnected  power 
transmission  systems  in  the  United  States,  the 
development  of  high-head  hydroelectric  power, 
the  Pelton  impulse  turbine,  and  high-tension  power 
transmission  up  to  220  kilovolts;  from  an  economic 
and  social  standpoint,  the  inception  of  the  so-called 
"customer-ownership"  idea  by  which  through  the 
purchase  of  utility  stocks  on  the  broadest  possible 
plan  of  distribution,  true  public  ownership  without 
sacrifice  of  private  initiative  and  efficiency  in  opera- 

tion has  become  an  accomplished  fact. 

STUDIES  of  these  interesting  developments  are  set 
forth  in  this  issue.  They  have  been  prepared 

especially  for  the  edification  of  the  members  of  the 
National  Electric  Light  Association,  in  the  hope  that 
the  data  set  forth  may  be  of  practical  benefit  to  them 
in  helping  to  solve  their  own  problems. 

THE  electrical  industry  of  San  Francisco,  of  Cali- 
fornia, and  of  the  entire  West  extends  a  hearty 

welcome  to  its  guests,  and  bids  them  Godspeed  in  the 

pursuit  of  their  objective — the  constant  improve- 
ment of  electrical  service  and  its  continued  extension 

throughout  the  land. 
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What  the  N.E.  L.A.  Convention  Means 
to  the  Pacific  Coast 

By  Franklin  T.  Griffith 
President  National   Electric   Light  Association 

THE  convention  o
f  the 

National  EHectric 

Light  Association  to 
be  held  in  San  Francisco, 

June  15-19,  presents  oppor- 
tunities for  the  further  de- 

velopment and  progress  of 
the  electrical  industry  on 
the  Pacific  Coast  which  we, 
who  are  so  closely  identified 

with  it,  should  not  overlook. 
In  turn,  we  may,  perhaps 

with  pardonable  pride,  ex- 
press the  conviction  that 

our  eastern  brethren  in  the 
industry  will  undoubtedly 
find,  here  on  the  Coast  many 
things  worthy  of  their 
deepest  study. 

As  delegates  to  this  con- 
vention, will  come  many  dis- 

tinguished visitors  who  are 
not  only  the  recognized 
leaders  in  the  electrical  in- 

dustry but  who  also  are 
identified  with  widespread 
commercial  and  industrial 
activities  throughout  the 
United  States.  The  gospel 
which  we  as  hosts  convey 
to  these  gentlemen  will  be 
spread  effectively  and  wide- 

ly over  the  entire  country. 
We  may  well  now  pause  and 
take  note  of  the  potential 
possibilties  of  our  Pacific 
Coast  states  and  be  prepared 
properly. 

Our  Pacific  Coast  states  abound  in  opportunities 

for  further  developments  in  agriculture,  timber,  in- 
dustry and  commerce.  Favorable  climatic  conditions, 

abundance  of  natural  resources,  the  greatest  supply 

of  potential  hydroelectric  power  in  the  country,  ade- 
quate transportation  facilities  by  rail,  water  and 

magnificent  state  highway  systems,  all  are  factors 
which,  present  in  abundance  in  this  vast  empire, 
must  of  necessity  make  for  great  opportunities  and 

progress  in  all  fields  of  endeavor.  Let  us  demon- 
strate and  proclaim  these  factors  at  this  fitting  oppor- 

tunity. The  returns  will  come  back  to  us  manyfold. 
We  know  it  to  be  an  estabhshed  fact  that  the  East  is 
looking  to  the  West  for  attractive  capital  outlets,  and 
it  is  to  our  vital  interest  to  enable  these  gentlemen 
to  get  acquainted  with  every  substantial  resource  this 

to    proclaim    them 

Pacific  Coast  affords,  to  the 
end  that  they  may  be 
equipped  to  advise  their 
business,  financial  and  in- 

dustrial associates  in  the 
East  of  what  the  Far  West 
has  to  offer. 

The  progress  made  in  de- 
veloping the  electrical  in- 

dustry here  on  the  Coast  in 
the  past  ten  years  is  indeed 
worthy  of  attention  and 

study  by  our  eastern  breth- 
ern  and  they  will,  no  doubt, 
find  much  here  to  inspire 
and  direct  their  future  ef- 

forts. Here  they  will  find 
hydroelectric  developments 
which  in  the  vastness  of 
their  extent  and  the  tech- 

nical details  of  their  accom- 
plishments are  nowhere  ex- 

celled. They  will  find  the 

latest  pioneering  in  labora- 
tory and  field  in  the  high- 

volt  a  g  e  transmission  of 
electrical  energy  and  the 

most  comprehensive  and  ex- 
tensive interconnection  of 

transmission  networks. 
They  will  find  the  widest 
distribution  and  utilization 
of  electricity  in  urban, 
suburban  and  rural  dis- 

tricts of  any  territory  in 
the  country. 

The  Pacific  Coast  early  became  the  cradle  of  a 
widespread  and  vicious  movement  toward  municipal 
and  state  ownership  of  public  utilities.  Here  this 
movement  gained  its  strongest  foothold  and  it  is  in- 

deed appropriate  that  here  should  arise  the  most 
effective  plan  for  its  defeat.  I  refer  to  the  customer- 
ownership  plan  which,  initiated  eleven  years  ago, 
has  now  gained  such  headway  that  on  three  re- 

cent and  notable  occasions,  two  in  California  and 
one  in  Washington,  public  ownership  was  dealt  a 

blow  at  the  polls  from  which  its'  recovery  will  be  long delayed. 

The  convention  of  the  National  Electric  Light  As- 
sociation at  San  Francisco  thus  presents  opportuni- 

ties of  mutual  benefit  to  the  East  and  West.  Let  us 
of  the  West  not  overlook  these  opportunities  and 
above  all  let  us  not  fail  in  our  pleasures  and  obliga- 

tions as  hosts. 
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Hydroelectric  Construction  and  Progress 
to  Meet  Growing  Power  Demand 

By  W.  D.  Shaw 
Southern  California  Edis  on  Company,  Los  Angeles 

WiHILE  the  Southern  California  Edison  Com- 
pany has  sixteen  water-power  plants  totaling 

over  75,000  kw.  and  independent  of  its  Big 

Creek  system,  it  is  this  latter  network  of  hydro- 
electric plants  that  has  commanded  the  attention  of 

the  world.  That  this  should  be  true  is  not  hard  to 
understand  when  one  stops  to  consider  the  gigantic 
magnitude  of  the  ultimate  development,  the  daring 
and  untried  engineering  procedure  which  has  since 
become  standard  practice  and  the  increase  and  suc- 

cess of  this  system  since  its  inauguration. 
As  is  well  known,  the  Big  Creek  system  derives  its 

name  from  a  tributary  of  the  San  Joaquin  River. 
The  first  two  power  plants  known  as  Big  Creek  No. 
1  and  No.  2  are  located  on  this  stream  about  seventy- 
five  miles  northeast  of  Fresno  and  were  built  in  1913. 
Two  30,000-kw.  generators  were  installed  initially  in 
each  power  house,  but  at  the  present  time  Big  Creek 
No.  1  has  a  total  of  78,000  kw.  and  Big  Creek  No.  2 
a  total  of  70,000  kw. 

In  order  to  supply  and  control  the  water  necessary 
for  these  two  power  plants,  a  reservoir  known  as 
Huntington  Lake  was  constructed.  This  lake  has  a 
capacity  of  88,000  acre-ft.,  is  4.5  miles  long  by  0.75 
mile  wide  and  is  fed  by  a  drainage  area  of  79  sq. 
miles. 

As  the  market  for  the  power  to  be  generated  was 
240  miles  distant  and  as  this  was  beyond  the  limit  at 
which  power  economically  could  be  transmitted  at 
the  voltages  then  in  use,  it  was  necessary  to  blaze 
the  way  and  go  to  untried  voltages  and  engineering 
methods.  The  pressure  selected  was  150  kv.  and 
synchronous  condensers  were  installed  to  maintain 
a  constant  voltage.  Needless  to  say,  both  experi- 

ments proved  successful  and  history  was  made  in  the 
art  of  electrical  transmission. 

After  the  completion  of  this  first  installation,  ex- 
tensive studies  were  made  and  a  comprehensive  plan 

outlined  for  the  ultimate  development  of  what  is  now 
the  Big  Creek  system.  Present  plans  show  that  an 
ultimate  of  about  1,100,000  kw.  can  be  obtained  and 
will  call  for  the  buildiing  of  a  score  of  power  houses 
fed  by  more  than  a  dozen  reservoirs  capable  of  stor- 

ing a  total  of  nearly  750,000  acre-ft.  This  would 
conserve  the  water  from  a  drainage  area  of  over 
1,200  sq.  miles. 

Consistent  with  this  general  program,  the  next 
station  to  be  built  would  have  been  Big  Creek  No.  3 
which,  by  means  of  impulse  wheels,  could  have 
utilized  a  drop  of  1,545  ft.  after  the  water  left  Big 
Creek  No.  2.  However,  due  to  the  extreme  urgency 
for  power  in  1920,  it  was  decided  to  take  advantage 
of  about  one-half  of  this  head  by  means  of  reaction 
turbines  and  complete  a  power  plant  known  as  Big 

Creek  No.  8.  This  was  done  in  the  record  time  of 
fifteen  months  and  a  single  unit  of  22,500  kw.  was 
installed. 

No  sooner  was  Big  Creek  No.  8  completed  than 

preparations  for  the  consti'uction  of  Big  Creek  No.  3 
were  started.  This  is  the  largest  hydroelectric  power 
plant  in  the  West,  and  will  have  an  ultimate  capacity 
of  163,000  kw.  It  is  located  at  the  junction  of  Mill 
Creek  and  the  San  Joaquin  River  six  miles  below 
Big  Creek  No.  8,  using  all  the  water  in  the  San  Joa- 

quin River  plus  the  amount  released  from  Hunting- 
ton Lake  and  passing  through  power  plants  Nos.  1, 

2  and  8. 

There  is  a  diversion  dam  across  the  San  Joaquin 
River  150  ft.  high  and  485  ft.  long,  providing  storage 
capacity  sufficient  to  carry  the  present  installation  of 
82,500  kw.  for  a  period  of  7.75  hours.  A  tunnel 
30,000  ft.  long  and  having  a  capacity  of  3,000  sec.  ft. 
conducts  the  water  from  the  diversion  dam  to  the 
penstocks.  The  intake  for  this  tunnel  is  a  reinforced 
concrete  structure  115  ft.  high,  with  a  cylindrical 
gate  22  ft.  in  diameter  and  90  ft.  high.  This  gate  is 
motor-operated  and  hydraulically  balanced. 

One  of  the  odd  features  of  this  installation  is  the 
surge  chamber,  on  account  of  its  peculiar  shape.  This 
chamber  is  cut  out  of  solid  rock  and  takes  the  form 
of  a  mammoth  hour  glass  200  ft.  high.  The  bottom 
diameter  is  60  ft.  and  the  top  diameter  78  ft.,  and 
these  two  chambers  are  connected  by  a  shaft  26  ft. 
in  diameter.  The  large  sections  provide  for  load  sud- 

denly applied.  Any  surge  caused  by  the  sudden 
shutting  down  of  the  machines  in  the  power  house 
will  be  taken  care  of  by  allowing  the  water  column 
to  rise  and  fall  in  the  upper  chamber.  The  center 
line  of  the  surge  chamber  is  offset  48  ft.  from  the 
center  line  of  the  tunnel  in  order  to  facilitate  con- 
struction. 

Another  outstanding  feature  of  this  installation 
is  the  peculiarly  shaped  manifold  used  to  form  the 
transition  from  the  18-ft.  pipe  leading  out  of  the  tun- 

nel to  the  six  penstocks  which  are  7.5  ft.  in  diameter. 
Due  to  the  high  head  and  large  diameter,  it  was 

not  practicable  to  use  the  ordinary  branch  fitting 
type  of  manifold  because  there  would  have  been  un- 

balanced stresses  around  the  outlets  to  the  penstocks 

that  would  have  been  impossible  to  take  care  of  satis- 
factorily. To  overcome  this  difficulty  a  manifold  was 

designed  consisting  of  two  24-ft.-diameter  spheres 
made  from  %-in.  steel  plate.  These  spheres  are  con- 

nected by  a  short  section  of  15-ft.  piping.  To  one 
of  these  spheres  the  18-ft.  pipe  to  the  tunnel  and 
two  penstocks  connect,  while  the  other  sphere  pro- 

vides connection  for  the  remaining  four  penstocks. 
The  advantage  of  the  spherical  design  is  that  the  only 
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force  to  be  provided  against  is  excessive  tension 
around  the  outlets  that  is  overcome  easily  by  rein- 

forcing rings  placed  on  the  outside  of  the  pipes. 
There  are  three  27,500-kw.  11-kv.  generators  in- 

stalled in  power  house  No.  3  at  the  present  time,  but 
the  ultimate  capacity  calls  for  six  machines.  The 
unit  system  has  been  carried  a  little  further  than 
usual.  Two  generators  and  one  bank  of  three  18,500- 
kva.  transformers  form  one  unit.  This  eliminates  a 

low-tension  bus,  reduces  high-tension  switching 
equipment  and  saves  on  transformer  unit  cost. 

Each  bearing  of  the  main  units  has  its  own  gear- 
driven  lubricating  oil  pump  which  forces  oil  from 
below  the  bearing  to  the  top  of  the  bearing,  thus 
keeping  the  oil  circulating  continuously.  Motor- 
driven  oil  pumps  are  installed  for  starting  and  are 
arranged  to  start  automatically  in  case  a  gear-driven 
pump  should  fail. 

Generators  and  transformers  are  protected  by  dif- 
ferential relays  which,  under  severe  conditions,  open 

the  high  and  low-tension  circuit  breakers,  open  the 
generator  field  and  close  the  wicket  gates  of  the 
turbines,  thereby  shutting  down  both  generators. 

Big  Creek  No.  3  is  of  peculiar  interest  because  it 
is  the  first  power  plant  built  for  straight  220-kv. 
operation.  The  220-kv.  switch  rack  covering  over 
80,000  sq.  ft.  is  several  hundred  feet  from  the  power 
house,  and  the  present  capacity  takes  care  of  four 
line  positions  and  two  transformer  positions.  It  is  of 
double-bus  design,  and  the  main  buses  are  made  of 
4-in.  standard  iron  pipe  supported  by  insulated  piers. 

Big  Creek  No.  3  is  the  strategic  and  controlling 
unit  of  the  Big  Creek  system  of  hydroelectric  plants 
due  not  only  to  its  physical  location  at  the  extreme 
lower  end  of  the  major  portion  of  the  entire  develop- 

ment, but  to  the  fact  that  the  transmission  lines 
from  the  upper  plants  come  into  its  buses.  In  other 
words  the  generating  system  above  this  plant  is  al- 

most,'an  entirely  separate  unit  as  far  as  the  rest  of 
the  system  is  concerned. 

The  change-over  of  the  operating  voltage  of  the 
Big  Creek  system  from  150  kv.  to  220  kv.  took  place 
in  May,  1923,  and  was  brought  about  by  the  neces- 

sity of  having  more  transmission  capacity  to  take 
care  of  the  power  to  be  generated  at  Big  Creek  No.  3. 

By  intensive  studies  and  calculations  it  was  found 

that  220-kv.  transmission  was  possible  and  that  it 
would  be  more  economical  and  much  quicker  to  con- 

vert the  two  150-kv.  lines  to  the  higher  voltage  than 
to  build  duplicate  lines  for  150-kv.  operation.  In 
either  case  the  transmission  capacity  would  be 
doubled. 

Due  to  the  increase  in  the  legal  distance  required 
between  conductor  and  ground  it  became  necessary 
to  raise  the  height  of  many  of  the  towers  from  5  to 
20  ft.  in  order  to  get  the  required  clearance.  As  the 
lines  could  not  be  taken  out  of  service  for  any  but 
very  short  periods,  it  was  found  necessary  to  raise 
most  of  the  towers  while  the  lines  were  in  full  opera- 

tion at  150  kv. 

Back  in  1920,  before  the  starting  of  Big  Creek 
No.  8  or  Big  Creek  No.  3,  plans  had  been  made  and 
work  started  on  one  of  the  most  imposing  single 
projects  that  the  Edison  company  has  undertaken. 
This  was  the  Florence  Lake  tunnel  which  was  to 

divert  the  waters  of  the  South  Fork  of  the  S    •  Joa 
quin  River,  bringing  them  down  to  Huntingtou  juake 
where  they  could  be  utilized  for  power  while  passing 
through  the  Big  Creek  power  plants  Nos.  1,  2,  8 
and  3. 

It  took  nearly  four  and  one-half  years  to  build  the 
tunnel  but  it  will  increase  the  output  of  the  present 

plants  by  250,000,000  kw-hr.,  and  when  the  future 
power    plants    are    completed    the    waters    coming 
through    Florence    Lake   tunnel   will   produce   over 
1,250,000,000  kw-hr.     The  tunnel  is  13.5  miles  long 

with  a  height  and  width  of  15  feet.    It  is  the  longe   ' tunnel  of  its  bore  in  the  world  and  likewise  holds  t 

world's  record  for  monthly,  weekly  and  daily  p' 
gress.    During  one  week  a  record  of  174  ft.  was  mac 
or  more  than  1  ft.  per  hour  through  solid  gr^tnite. 

While  the  straight  line  between  Florence  and 
Huntington  Lakes  is  only  11  miles,  it  was  thought 
advisable  to  lay  out  the  tunnel  in  three  sections.  Thit 

added  2.5  miles  to  the  total  length,  but  by  increasing- 
the  available  working  headings  from  two  to  six  it 
was  estimated  that  a  saving  of  two  years  could  be 
made  in  the  total  time  to  complete  the  tunnel.  By 

fitting  the  equipment  to  the  conditions  and  operating- 
in  the  most  efficient  manner  the  job  was  completed 
one  year  in  advance  of  the  original  estimate. 

Some  of  the  contributing  factors  by  which  effi- 
ciency was  obtained  may  be  mentioned : 

Steam  shovels  operated  by  compressed  air  were 
used  for  mucking ;  large  dump  cars  of  from  4  to  6  cu. 
yd.  capacity  replaced  smaller  ones ;  and  combination 
storage-battery  and  trolley-type  locomatives  made 
possible  larger  loads.  A  24-in.  wood-stave  pipe  for 
ventilation  was  easy  to  repair  and  permitted  the  use 
of  larger  blowers  which  cleared  the  tunnel  of  powder 

gases  in  a  short  time.  Discoveries  and  improve- 
ments in  powder  and  dynamite  increased  the  force 

and  reduced  the  gases.  Drilling  tools  were  improved 
and  lengthened,  making  possible  the  wonderful 
records  in  progress. 

In  order  to  accomplish  this  enormous  amount  ol 
construction  work  it  has  been  necessary  to  inaug- 

urate a  standing  army  of  construction  men  on  a 
permanent  basis.  The  active  front  of  construction 
and  development  work  during  the  last  five  years  has 
covered  an  area  72  miles  long  and  32  miles  wide,  a 

territory  of  virgin  forests  and  lofty  mountains  ac- 
cessible only  by  steep  and  narrow  trails.  Road- 

building  has  proved  to  be  one  of  the  best  by-products 
of  the  art  of  hydroelectric  development. 

Coincident  with  the  great  production  of  water 
power  was  the  necessity  of  supplementing  it  with 
steam  power.  As  a  consequence,  a  large  steam  plant 
was  erected  at  Long  Beach  and  placed  in  operation  in 
December,  1924.  This  is  the  largest  steam  plant 
west  of  the  Mississippi  River.  It  uses  high-pressure 
superheated  steam,  has  the  last  word  in  modern  ap- 

pliances, and  obtains  an  exceptionally  high  efficiency 
of  operation. 

While  the  achievements  have  been  many  and  the 

progress  rapid  since  the  Big  Creek  system  was  con- 
ceived, the  increased  demand  for  more  and  more 

power  necessitates  continued  planning  and  efi:ort  to 
meet  the  needs  of  the  future. 
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'pHE  electrical  story  of  the -1-  West  can  be  told  in  two 
words — water  power.  The  U. 
S.G.S.  estimates  that  35,000,- 
000  hp.  or  72.73  per  cent  of 
the  total  water  power  re- 
.sources  of  the  country  is  in 
the  eleven  Western  states. 
Washing-ton  is  first  with  17.74 
per  cent,  California  second 
with  14.44  per  cent,  and  Ore- 

gon, Idaho,  Montana,  Ari- 
zona, Colorado,  Wyoming  and 

Utah  follow  in  order.  Only 
2,875,000  hp.  or  8.2  per  cent 
of  these  water  -  power  re- 

sources have  been  developed. 
With  the  1,250,000  hp.  in 
steam,  the  total  installed  ca- 

pacity is  4,125,000  hp.  or  16.5 
per  cent  of  the  nation's  total. 
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ALONG  with  its  remark- 
able record  in  the  de- 

velopment o  f  hydroelectric 
resources,  the  West  has  built 
up  an  interconnected  trans- 

mission system  that  has  no 
parallel.  This  system  ex- 

tends from  Mexico  to  the 
Columbia  River  and  from 
Melstone  in  Montana  to  Puget 
Sound  and  the  Canadian  bor- 

der. Two  small  gaps  remain 
before  the  entire  systems  of 
Montana,  Washington,  Ore- 

gon and  California  will  be 
united.  Several  notable 
records  have  been  achieved, 
including  transmission  at 
220,000  volts,  and  construc- 

tion of  the  United  States' 
highest  head  plants. 
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O'SHAUGHNESSY  Dam  on  the 
Tuolumne  River  in  central  Cali- 

fornia is  an  important  part  of  San 
Francisco's  future  water-supply  sys- 

tem. At  present  the  water  is  being 
used  for  the  generation  of  power  at 
the  new  Moccasin  power  house  which 
has  an  installed  capacity  of  80,000  kw. 
The  dam  is  344  ft.  high  and  the  reser- 

voir has  a  capacity  of  206,000  acre-ft. 
Four  units  are  installed  at  present; 
the  ultimate  capacity  is  six  units. 
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ONE  of  the  important  links  in  the  Pacific  Coast  inter- 
connected transmission  system  is  the  recently  com- 

pleted 110,000-volt  line  of  the  California  Oregon  Power 
Company  which  ties  its  system  with  that  of  the  Pacific 
Gas  and  Electric  Company.  Thus  the  California  trans- 

mission network  is  linked  with  those  in  Oregon.  Plans 
now  are  being  settled  for  the  interconnection  of  the 
systems  of  the  Blountain  States  Power  Company  and 
the  Portland  Electric  Power  Company.  This  will  leave 

but  one  small  gap  in  a  system"  which  will  extend  from Mexico  to  Canada  and  from  Puget  Sound  eastward 
through  Montana  to  Melstone,  a  point  not  far  from  the 
North  Dakota  border.  This  network  will  extend  into 
six  states  and  will  include  the  systems  of  fifteen  major 
power  companies. 

THE  importance  of  such  a  transmission  network  was 
demonstrated  forcibly  in  1924  during  the  acute  water 

shortage  in  California.  During  that  time  power  was 
transported  in  large  blocks  between  three,  four  and  five 
systems  in  California.  As  time  passes,  the  links  be- 

tween the  various  systems  are  being  increased  in  size 
and  there  are  points  where  as  high  as  2.5,000  kw.  can 
be  interchanged.  At  one  point  a  40,000-kw.  tie  is 
planned  for  the  very  near  future. 
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THE  trend  in  Pacific  Coast 
bus  construction  is  toward 

the  outdoor  location.  This  is 
true  for  the  lower  voltages  as 
well  as  for  the  higher  volt- 

ages. Weather  conditions  of 
all  sorts  have  been  encoun- 

tered successfully  even  where 
the  severest  kind  of  conditions 
are  of  common  occurrence. 
The  cuts  shown  picture  the 
60-kv.  switching  structure  at 
the  Lents  substation  of  the 
Portland  Electric  Power  Com- 

pany. This  station  serves  as 
the  terminus  of  the  four 
transmission  lines  from  the 
River  Mill,  Cazadero,  Bull 
Run  and  Oak  Grove  plants. 
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Industrial 
■*-  heating  is  one 
of  the  greatest 
fields  for  future 
application  of 
electricity  in  the 
Western  states.  A 

completely  elec- 
trified foundry  is 

located  in  Los 
Angeles,  and 
there  are  few 
cities  where  there 
is  not  at  least  one 
electric  furnace. 
There  are  also 
many  electric 
ovens  of  various 

types. 
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ELECTRIC  cooking  and  water  heat- 
ing has  been  developed  to  such  a 

degree  in  practically  all  of  the  West- 
ern states  that  many  companies  have 

one  electric  range  for  every  seven  do- 
mestic consumers.  California  has 

21,000  electric  range  users,  Oregon, 
Washington  and  Idaho  more  than  this 
number.  One  company  alone  plans  to 
sell  8,000  electric  ranges  this  year. 
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ELECTRICITY  con- 
tinues to  play  an 

increasingly  important 
role  in  the  lumbering 

industry  of  the  Pacific 
Coast,  not  only  in  the 
sawmills  but  in  the 

woods  as  well.  The  ac- 
companying two  views 

show  an  electric  yar- 
der  on  the  properties 
of  the  Snoqualmie  Falls 
Lumber  Company  in 
Washington.  Motors  of 
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The  Interconnected  Transmission 
System  of  California 

By  W^.  G.  Vincent,  Jr. 
Vice-president  and  Executive  Engineer,   Pacific   Gas   and   Electric   Company 

WITHIN  the  electrical industry  California 
has  won  renown  for 

the  development  of  high- 
head  water  power  plants, 
the  transmission  of  electri- 

cal energy  at  high  voltages, 
and  the  application  of  the 
technique  of  high-voltage 
transmission  to  the  eco- 

nomic distribution  of  its 
water  powers;  and  in  no 
phase  of  the  development  of 
the  resources  of  California 

were  there  required  more 
vision,  courage,  resourceful- 

ness, initiative  and  confi- 
dence than  in  the  harness- 

ing and  the  transmitting  of 
these  powers  in  the  form  of 
electricity  throughout  the 
length  and  breadth  of  the 
state.  The  details  of  the 
problems  encountered,  both 
economic  and  technical,  of 
the  many  failures,  the  long 
and  painstaking  research,  and  the  final  solutions, 
make  a  story  that  is  an  outstanding  exemplification 
of  that  ingenuity  and  resourcefulness  that  has  been 
such  a  potent  factor  in  the  development  of  American 
industry. 

It  is  the  purpose  of  this  article  to  sketch  very 
briefly  from  their  beginnings,  particularly  during  the 
past  twenty-five  years,  the  growth  of  the  intercon- 

nected transmission  system  that  now  is  operated 
by  the  electric  utility  companies  of  the  state,  and  to 
call  attention  to  some  basic  conditions  which  have 
affected  this  expansion,  some  of  the  problems  which 
had  to  be  solved,  some  of  the  chief  accomplishments, 
and  some  of  the  resulting  benefits  v/ithout  attempt- 

ing to  cover  either  the  technical  or  economic  side  of 
the  subject  exhaustively  or  in  detail. 

Physiography 
The  physiographic  geography  of  the  Pacific  slope 

is  extremely  varied  in  character  and  climatic  con- 
ditions. The  winters  along  the  coast  and  in  the  great 

valleys  are  extremely  mild  in  comparison  with  those 
in  the  same  latitude  on  the  Atlantic  Coast,  in  spite 
of  the  fact  that  the  forests  rise  until  they  meet  liv- 

ing glaciers  on  the  higher  peaks  in  the  northern 
mountains  and  the  Sierra  which  is  far-famed  for  its 
deep  snows.  Citrus  groves  extend  as  far  north  as 
the  latitude  of  the  southern  boundary  of  Pennsyl- 

vania, and   the   contrasts   in  temperature   between 

"""""ii'iiiiii   iiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiini   iiiiiiiiiiiiiiiiiiiiiiiifiiiiiiii   iiiiiiiiiiiiiiiiiiiiiiii   

^T^  HE  network  of  transmission  lines  in 
■*■  the  West  at  the  present  time  makes 
possible,  by  interconnection,  the  trans- 

mission of  power  from  Vancouver,Wash., 
to  Yuma,  Ariz.,  a  distance  of  about 

1,400  miles.  The  closing  of  a  30-mile 
gap  between  Vancouver  and  Kalama, 
Wash.,  will  tie  together  the  Washington- 
Montana  system  with  that  of  California 

and  Oregon,  so  that  territory  covered 
will  include  six  western  states  and  ex- 

tend from  the  Mexican  to  the  Canadian 

border.  This  great  interconnected  sys- 
tem has  grown  to  its  present  extent  in 

the  short  space  of  twenty-five  years;  the 
story  of  its  development  in  California 
from  the  beginning  is  told  in  this  article. 
II   iiiiiiiuiiiiiHiiiiiiiiiiiiiiiii   iiiiiiiiiiiiiiniiiiiiiiii   iiiiiii   Ill   iiiiiiniiiHiiiii   iiiiiiinii   

north  and  south  are  corre- 
spondingly much  less  than 

on  the  eastern  coast.  This 
uniformity  of  climate  is 
due  to  prevailing  winds 
bringing  inland  the  nearly 
constant  temperature  o  f 
the  great  ocean  to  the  west. 

In  California  there  is  no 
coastal  plain  like  that  along 
bhe  Atlantic,  the  mountains 
of  the  Coast  Range  rising 
abruptly  from  the  shore,  in 
some  cases  to  elevations 
above  3,000  ft.  East  of  this 
range  lies  the  great  valley, 
which  is  some  500  miles 

long  with  a  floor  of  low- 
lying  plains  drained  by  the 
San  Joaquin  River  from  the 
south  and  the  Sacramento 

River  from  the  north,  join- 
ing to  enter  San  Francisco 

Bay.  East  of  the  great  val- 
ley in  the  northern  part  of 

the  state  and  paralleling  the 
coast  line  rises  the  Cascade  Range  with  its  imposing 
Mt.  Shasta,  and  continuing  southward  in  the  central 
and  south  central  part  of  the  state,  the  Sierra 
Nevada.  Snow-capped  peaks  with  forested  slopes 
dot  the  entire  length  of  both  ranges.  East  of  these 
ranges  and  generally  east  of  California  extending 
into  Nevada,  Arizona  and  Utah,  lies  an  arid  plateau 
region. 

In  general,  therefore,  it  may  be  said  that  the  Pa- 
cific slope  has  four  major  physiographic  areas— 

namely,  the  Coast  Range,  the  great  valley,  the  Sierra 
Nevada-Cascade  Range  and  the  arid  plateau,  all 
parallel  to  the  shore  line  and  lying  across  the  mois- 

ture-laden southwest  trade  winds,  resulting  in  the 
winter  season  in  belts  of  varying  rainfalls  as  these 
winds  come  in  contact  with  the  Coast  Range  and 
Sierra  Nevada-Cascade  Range  and  the  air  currents 
from  the  land. 

Geographic  Comparison 
To  those  who  are  not  familiar  with  the  topography 

of  the  Coast  and  its  mountain  ranges,  the  conception 
of  its  distances  is  usually  from  exaggerated-scale 
maps  in  railroad  time  tables,  or  from  other  small- 
scale  maps  wherein  the  comparisons  with  eastern 
territories  are  lost.  Few  realize  that  California  is 
800  miles  long  and  that  it  has  an  area  of  155,000  sq. 
miles  or  three  and  one-half  times  that  of  Pennsyl- 

vania.   The  projection  of  a  few  of  the  west  coast 
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A 
SCALE  IN  MILES 

Area  and  transmission  lines  of  California  superimposed  on  the  eastern  section  of  the  United  States.    California  cities  and 
transmission  lines  shown  in  red 

points  to  the  eastern  seaboard  of  the  same  latitude 
indicates  the  distances  in  terms  of  places  better 
known. 

West  Coast 
Seattle 
Portland 
North  California  line 
San  Francisco 
Los  Angeles 
San  Diego 
South  California  line 

East  Coast 
Guii  of  St.  Lawrence 
Augusta,  Maine 
Boston,  Mass. 
Richmond,  Va. 
Columbia,  S.  C. 
Charleston,  S.  C. 
Savannah,  Ga. 

The  accompanying  map  superimposing  California 
on  the  East  will  assist  in  a  comprehension  of  the  di- 

mensions of  the  state  and  the  relative  distances,  and 
particularly  the  area  covered  by  its  transmission 
systems. 

It  will  be  noted  that  if  an  area  the  size  and  shape 
of  California  were  laid  out  in  the  eastern  section  of 
this  country  it  would  include  both  Portland,  Me.,  and 
Cincinnati,  Ohio.  Sacramento  would  be  located  near 
Albany  and  Los  Angeles  near  Cleveland.  The  names 
of  California  cities  are  printed  in  red,  and  the  red 
lines  on  the  map  show  the  main  transmission  lines 
now  in  operation  in  California. 

Early  Problems 

The  early  developments  in  the  science  of  the  use 
of  electirical  energy  and  the  development  of  electric 
service  found  California  with  well  developed  popu- 

lation centers  on  tidewater,  a  well  developed  activity 
in  mining,  utilizing  direct  application  of  water  power, 
and  the  beginning  of  an  industrial  development.  It 
was,  however,  without  a  cheap  and  adequate  fuel 

supply.  The  problem,  therefore,  before  the  engineers 
was  to  convert  the  water  powers,  which  are  in  the 
main  in  the  Sierra  Nevada,  into  electrical  energy, 
and  to  transmit  it  to  the  distant  power  markets 
already  available. 

There  were  many  difficulties  to  be  overcome  such 
as  the  relatively  small  stream  flows,  necessitating 
the  use  of  high  heads,  the  extreme  variation  in 
stream  flow,  the  severe  cold  of  the  winters  with 
heavy  snowfall  in  the  mountains,  the  ruggedness  of 
the  country,  as  well  as  the  uncertainties  and  the  un- 

known quantities  and  qualities  involved  in  the  gen- 
eration and  transmission  of  electrical  energy. 

For  many  years  the  development,  construction  and 
operation  of  the  interconnected  transmission  sys- 

tem of  the  state  have  been  followed  with  interest 

by  the  electrical  engineers  of  the  country,  but  re- 
cently, due  to  the  widespread  interest  both  within 

and  outside  of  the  electrical  industry  in  "Supe.- 
power"  and  "Giant-Powei*,"  the  methods  employed 
and  the  results  accomplished  in  California  have  at- 

tracted more  widespread  attention  as  demonstrat- 
ing, in  a  practical  way,  the  results  which  can  be  at- 

tained by  a  regional  transmission  system. 

Maps  of  Progressive  Development 
In  1900  there  were  21  separate  lines  operating  at 

10,000  volts  or  over,  totaling  700  miles,  that  may  be 
classed,  as  of  that  time,  as  transmission  lines.  In 
1925  there  is  in  operation  an  interconnected  network 
consisting  of  about  9,000  miles  of  line  operating  at 
voltages  of  from  20,000  volts  to  220,000  volts.  The 
transmission  voltages  of  1900  are  the  distribution 
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voltages  of  today,  and  voltages  as  low  as  10,000  volts 
now  are  not  classed  as  transmission. 

In  order  that  the  progressive  steps  which  have 
taken  place  in  the  development  of  this  network  may 
be  presented  as  clearly  as  possible,  six  maps  have 
been  prepared,  one  for  1900,  and  one  as  of  the  end 
of  each  five-year  period  from  1900  to  1925.  On  the 
period  maps  the  transmission  lines  built  during  the 
five  years  are  represented  by  heavy  solid  lines,  and 
the  lines  which  were  in  operation  at  the  beginning 
of  the  period  are  shown  by  lighter  broken  lines. 

The  map  of  1910  shows  that  four  separate  com- 
panies by  that  year  had  built  lines  from  the  moun- 

tains to  the  San  Francisco  Bay  district,  and  a  study 
of  all  the  maps  will  show  how  the  lines  have  been 
extended  gradually,  step  by  step,  and  mile  by  mile, 
over  the  state  from  the  mountain  canyons  of  the 
north  to  the  deserts  in  the  south. 

Early  Developments 

The  first  hydroelectric  transmission  line  in  Amer- 
ica was  put  into  operation  by  the  Willamette  Falls 

Electric  Company  in  1890.  Power  was  transmitted 
at  4,000  volts  over  individual  circuits  from  the  dif- 

ferent generators  in  the  power  house  to  Portland,  13 
miles  distant.  As  the  load  increased,  new  circuits 
were  added  until  the  pole  line  carried  about  thirty 
wires  and  had  more  resemblance  to  a  telephone  lead 
than  to  that  which  we  now  think  of  as  a  transmis- 

sion line. 

The  first  long-distance  high-tension  transmission 
line  in  the  world  was  constructed  in  1891  and  1892 
by  the  San  Antonio  Light  &  Power  Company,  largely 
through  the  efforts  of  Dr.  C.  G.  Baldwin,  Almerian 
Decker  and  William  Stanley.  The  following  is  a 

resume  of  Frederick  Hall  Fowler's  interesting  ac- 
count of  this  development  (see  "Hydro  Electric 

Power  Systems  of  California"  by  Fi'ederick  Hall 
iFowler,  Department  of  the  Interior,  Water  Supply 
Paper  No.  493) : 

The  project  was  begun  largely  through  chance.  In 
1890  Dr.  C.  G.  Baldwin  was  made  president  of  Po- 

mona College.  Shortly  after  his  arrival  he  was  urged 
to  join  the  town  Board  of  Trade.  The  board  offered 
its  support  for  any  undertaking  which  he  considered 
to  be  in  the  interest  of  the  community.  Thinking 
the  whole  matter  a  jest,  he  suggested  utilizing  the 
water  power  in  a  neighboring  canyon  for  lighting  the 
town.  The  board  accepted  the  proposal  and  made 
him  chairman  of  the  Water  Power  Committee. 

Dr.  Baldwin  acquainted  himself  with  the  Ventura 

system,  which  consisted  of  a  small  direct-current 
transmission  line  four  miles  long.  He  purchased  the 
site  in  San  Antonio  Canyon  for  $25,000 ;  organized  a 
company;  secured  the  backing  of  Thomas  Bard, 
which  lent  business  prestige  to  the  scheme,  and  en- 

gaged Almerian  Decker  to  draw  up  plans  and  speci- 
fications. Dr.  Baldwin  went  to  Pittsburgh  and  pre- 

sented his  plans  to  the  Westinghouse  Electric  & 
Manufacturing  Company,  which  declared  the  plan 
impracticable  and  refused  to  take  the  contract. 
Greatly  discouraged,  Dr.  Baldwin  proceeded  to  a  mis- 

sionary conference  at  Pittsfield,  Mass.  There  he  was 
greatly  impressed  by  the  brilliant  illumination  of  the 
town.    He  hastened  to  the  laboratory  of  Mr.  Stanley, 

who  was  responsible  for  the  success  of  the  system, 
and  placed  his  plans  before  him.  Mr.  Stanley  gave 
his  enthusiastic  approval  and  promised  to  manufac- 

ture the  machinery  himself  if  neither  the  Westing- 
house  nor  the  Thomas-Houston  companies  would  un- 

dertake it.  Dr.  Baldwin  revisited  the  Westinghouse 
company,  which  not  only  accepted  the  contract  but 
guaranteed  the  performance  of  the  generating  equip- 

ment. The  generators  were  successful  from  the  first, 
but  the  motors  were  not. 

TYPES   OF  60.000  VOLT  INSULATOHS 
USED     FROM 

1900   TO    1925 

Power  was  generated  in  the  San  Antonio  Canyon 
plant  at  a  generator  potential  of  1,000  volts ;  stepped 
up  to  10,000  volts  by  twenty  614-kw.  transformers, 
connected  in  series,  and  transmitted  28  miles  to  San 
Bernardino  on  one  single-phase  circuit  and  14  miles 
on  another  cii'cuit  to  Pomona.  (From  Nov.  28,  1892, 
until  Feb.  16,  1893,  the  energy  was  transmitted  at 
5,000  volts.) 

September,  1893,  marked  the  completion  of  the 
first  commercial  polyphase  transmission  system  in 
the  world.  Undaunted  by  the  refusal  of  the  West- 

inghouse company  to  build  three-phase  generators 
for  the  Ponoma  plant,  Mr.  Decker  made  arrange- 

ments with  the  General  Electric  Company,  through 
the  Redlands  Electric  Light  &  Power  Company,  for 
the  delivery  of  two  250-kw.,  2,400-volt,  three-phase 
generators  for  direct  connection  to  Pelton  water 
wheels.  These  were  installed  in  the  Mill  Creek  No. 
1  power  house,  now  a  part  of  the  Southern  California 
Edison  system.  The  first  delivery  was  made  to  Eed- 
lands,  71/2  miles  distant,  at  2,300  volts.  After  three 
years  of  successful  operation,  the  potential  was 
raised  to  10,000  volts  and  another  three-phase, 
10,000-volt  line  built  to  Riverside,  20  miles  distant. 

Also  in  1893  power  ti-ansmission  was  developed  by 
the  Standard  Consolidated  Mining  Company  at 

Bodie,  in  central  California.  This  was  a  3,500- volt 
line,  13  miles  in  length,  which  supplied  power  to  the mines. 

On  Admission  Day,  Sept.  9,  1895,  the  Sacramento 
Electric  Power  &  Light  Company  put  into  operation 
the  Folsom  plant — the  first  generating  plant  of  any 
size  in  central  California.  Four  11,000-volt,  3-phase 
circuits  on  two  pole  lines  from  the  power  house  to 
Sacramento,  23  miles  away,  supplied  energy  for  the 
street  railway  system,  lighting  and  incidental  power. 
The  history  of  this  plant  is  extremely  interesting  as 
it  was  originally  planned  by  Horatio  P.  Livermore  in 

the  60's  as  a  hydro-mechanical  development,  and  the 
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until  two  years  after  the  San  Antonio  plant.  The 
Folsom  plant  is  still  in  operation  as  a  part  of  the 
Pacific  Gas  and  Electric  Company  system  and  is  the 
oldest  water-power  plant  in  the  state. 

The  following  year  the  Central  California  Electric 
Company  (a  subsidiary  of  the  South  Yuba  Water 
Company),  transmitted  power  over  its  30-mile  line 
from  the  Newcastle  power  house  to  Sacramento  at 

16,000  volts;  the  San  Joaquin  Light  &  Power  Cor- 
poration brought  in  its  first  line,  which  extended 

from  San  Joaquin  No.  1  to  Fresno,  36  miles  distant, 
at  11,500  volts ;  the  Nevada  County  Power  Company 
sent  power  from  Rome  power  house  to  Grass  Valley, 
15  miles  away.  In  1898  the  Yuba  Power  Company 
built  a  16,000-volt,  4-wire,  2-phase  line  from  the 
Yuba  plant  in  Browns  Valley  to  Marysville,  a  dis- 

tance of  23  miles. 

foundation  of  the  dam  was  started  in  1866.  The 
project  met  with  many  difficulties  for  several  years, 
and  then  Mr.  Livermore  conceived  the  idea  of  an 
electrical  development,  with  transmission  lines  to 
Sacramento,  and  was  v/orking  to  that  end  prior  to 
the  development  in  the  San  Antonio  Light  &  Power 
Company,  although  the  project  was  not  completed 

In  1899  power  was  delivered  in  Sacramento  at  22 
kv.  over  the  76-mile  line  of  the  Bay  Counties  Power 
Company  from  the  Colgate  plant  on  the  North  Yuba 
River.    The  voltage  was  raised  in  1900  to  40  kv. 

There  was  during  this  period  a  number  of  other 
developments  under  construction  or  being  placed  in 
operation  utilizing  voltages  of  from  10  to  22  kv. 
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Situation  in  1900 

By  referring  to  the  map  for  1900  it  will  be  seen 
that  by  that  year  there  was  a  number  of  lines  in 
operation  in  the  state.  Sacramento  was  supplied  by 
the  40-kv.  line  of  the  Yuba  Electric  Power  Company, 
bringing  power  from  the  Colgate  plant;  the  15-kv. 
line  of  the  Central  California  Electric  Company  from 
the  Newcastle  and  Auburn  plants;  and  the  11-kv. 
line  from  the  Folsom  plant  of  the  Sacramento  Elec- 

tric Power  &  Light  Company.  Two  hydro  plants, 
Folsom  and  Colgate  (then  only  partially  completed) 
and  the  first  steam  plant  in  Sacramento  (located  in 

substation  at  Sixth  and  "H"  Streets),  were  operat- 
ing then  as  one  system.  A  short  distance  to  the 

south  the  Blue  Lakes  Water  Company  had  extended 
a  17-kv.  line  to  Stockton  and  also  constructed  17-kv. 

lines  north  and  south  along  the  "Mother  Lode"  to 
supply  power  to  the  mines  in  that  section.  All  of 
these  lines  are  now  a  part  of  the  system  of  the  Pa- 

cific Gas  and  Electric  Company. 
Fresno  was  supplied  by  a  11-kv.  line  of  the  San 

Joaquin  Electric  Company  from  the  San  Joaquin 
No.  1  plant,  a  distance  of  36  miles,  in  1896.  Bakers- 
field  also  was  supplied  in  1897  from  a  plant  on  the 
Kern  River  by  a  line  of  the  Power  Development 
Company. 

Los  Angeles  was  supplied  with  power  from  the 
Azusa  plant  of  the  San  Gabriel  Electric  Company,  a 
distance  of  23  mUes,  at  16  kv.  (1898)  and  from  the 
Santa  Ana  No.  1  plant  of  the  Edison  Electric  Com- 

pany, a  distance  of  83  miles,  at  33  kv.,  a  record 
voltage  in  1899. 

The  Mt.  Whitney  Power  Company  commenced 
operation  in  1899,  transmitting  power  at  15,000  volts. 

It  will  be  seen  clearly  from  the  map  that  all  these 

as  yet  were  isolated  lines  and  that  the  system  de- 
velopment, as  we  now  know  it,  had  not  yet  been 

started  except  in  the  vicinity  of  Sacramento. 

Outstanding  Accomplishments 
During  the  next  five  years  the  development  was 

very  rapid  and  1905  found  the  system  of  the  Pa- 
cific Gas  and  Electric  Company  taking  definite  form, 

as  well  as  a  number  of  hnes  of  the  Edison  Electric 
Company  and  the  Pacific  Light  &  Power  Company  in 
operation  in  the  southern  part  of  the  state. 

It  is  not  necessary  to  trace  the  growth  of  the  sys- 
tems from  this  time  on  as  it  is  clearly  shown  on  the 

maps,  but  the  following  are  some  of  the  outstanding 

accomplishments  which  attract  our  attention  in  re- 
viewing the  entire  period  from  1900  to  1925 : 

1901 — The  Bay  Counties  Power  Company  con- 
structed two  pole  lines  from  Colgate  to  Oakland,  a 

distance  of  142  miles,  in  the  year  1900,  and  these 

lines,  then  the  longest  transmission  lines  in  the 
world,  were  placed  in  operation  early  in  1901  and 

operated  first  at  40,000  volts.  Later  the  voltage  was 
raised  to  50,000  and  in  1903  to  60,000. 

A  feature  of  the  construction  of  this  line  was  the 

crossing  of  Carquinez  Straits  with  a  4,427-ft.  span. 
That  the  pioneers  built  well  is  evidenced  by  the 
march  of  events,  as  the  towers  supporting  this  span 

constructed  to  support  one  60-kv.  circuit  and  one 

spare  conductor  now  are  supporting  two  110-kv.  cir- 

cuits. Two  additional  cables  were  added  in  1914  and 
the  voltage  raised  to  110  kv.  in  1922. 

1903 — In  February  of  this  year  the  lines  of  the 
Bay  Counties  Power  Company  and  the  Standard 
Electric  Company  were  connected  temporarily  at 
Oakland,  and  while  the  plant  of  the  latter  company 
was  being  repaired  power  was  transmitted  over  300 
miles.  This  was  probably  the  greatest  distance  over 
which  power  ever  had  been  transmitted  commercially. 

STANDARD    STUINGS    OF  INSULATOHS 
(OfFFERENT   MANUFAtTU«.t».S  ) 

USED  ON  220.000  VOLT  TRANSMISSION  LINE 
OF  PACIFIC    GAS  AND  ELECTRIC   CO. 

1904 — The  Pacific  Light  &  Power  Company  in- 
stalled a  16-mile,  80-kv.  experimental  line  using  nine 

different  types  of  insulators  with  both  wood  and 
metal  pins.  This  line  was  built  to  determine  the 
proper  voltage  to  use  for  transmitting  10,000  hp. 
from  the  Kern  River  to  Los  Angeles,  125  miles. 

1905 — The  voltage  of  the  Folsom-Sacramento  line 
was  raised  from  11  kv.  to  60  kv.  and  the  four  cir- 

cuits made  into  one. 
In  this  same  year  the  Edison  Electric  Company 

built  a  14-mile  steel  pole  line  using  latticed  poles. 
1906 — The  Edison  Electric  Company  built  the  first 

steel-tower  line  and  the  highest  voltage  line  in  the 
state,  in  constructing  a  118-mile,  75-kv.  line  from 
Kern  River  No.  1  plant  to  Los  Angeles. 

1908 — The  Great  Western  Power  Company  put  in 
operation  the  first  100-kv.  transmission  line,  which 
shortly  was  followed  by  the  line  of  the  Sierra  &  San 
Francisco  Power  Company  at  104  kv. 

1913 — The  Southern  Sierras  Power  Company  com- 
pleted the  construction  of  a  tower  line  from  Bishop 

Creek  to  San  Bernardino,  a  distance  of  239  miles. 
This  line  was  constructed  to  operate  at  150  kv.,  but 
was  operated  at  55  kv.  until  early  in  1917  when  it 
was  raised  to  95  kv.  This  line  has  been  extended  to 
Yuma,  Ariz.,  making  a  total  transmission  distance 
of  539  miles,  which  is  certainly  a  record  for  regular 
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1921 — Great  Western  Power  Company's  165-kv., 
197-mile  line  from  Caribou  plant  to  Oakland  was  com- 

pleted and  placed  in  operation  at  110  kv.  on  May  7, 
1921 — voltage  raised  to  165  kv.  on  March  8,  1925. 

1923 — This  year  was  epoch-making  in  that  two 
220-kv.  lines  were  put  in  operation.  The  Southern 
California  Edison  Company  raised  the  voltage  on  its 
double-circuit  241-mile  tower  line  from  Big  Creek  to 
Eagle  Rock  from  140  kv.  to  220  kv.  on  May  6,  1923, 
and  the  Pacific  Gas  and  Electric  Company  started 

operating  its  new  220-kv.,  double-circuit  line  of  202 
miles  from  the  Pit  River  to  Vaca-Dixon  substation 
at  220  kv.  on  Aug.  5.  This  line  had  been  completed 
in  1922,  but  was  operated  temporarily  at  110  kv.  for 
about  two  years. 

operation.  In  1924  an  83-mile  extension  establishing 
a  connection  with  the  San  Diego  Consolidated  Gas  & 
Electric  Company  was  built  to  Rincon  from  El 
Centro. 

1913 — Southern  California  Edison  Company  put 
into  operation  a  140-kv.,  241-mile  line  from  Big  Creek 
to  Eagle  Rock  on  Nov.  8,  1913. 

As  far  as  the  writer  knows  these  two  lines  are  still 
the  only  ones  operating  at  so  high  a  voltage. 

Design  and  Construction 

In  the  early  days  the  location  of  the  high-tension 
lines  was  one  of  rather  simple  economics.  A  definite 
amount  of  hydroelectric  power  at  the  power  house 
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in  a  mountain  canyon  had  to  be  transmitted  to  a  sub- 
station supplying  a  city  distribution  system.  These 

hhes  followed  highways,  railroad  rights-of-way,  and 
any  easy  and  inexpensive  route.  The  poles  were 
usually  squared  redwood  or  round  Douglas  fir  with 
one  crossarm,  the  third  insulator  being  mounted  on 
the  pole  top.  The  poles  were  spaced  uniformly  ex- 

cept where  long  spans  were  necessary  across  can- 
yons. In  these  spans  wood  frames  were  built,  and 

the  strain  of  the  conductor  was  taken  on  a  series  of 
several  insulators  in  a  row.  The  conductor  spacing 
was  originally  from  30  to  42  in.,  but  lines  of  later 
date  were  increased  due  to  large  lairds  causing  short 
circuits.  The  spacing  between  wires  was  60,  72,  and 
84  in.  for  60,000  volts. 

Insulation  was  in  these  early  days,  as  it  is  today, 
a  vital  and  difficult  problem  of  design  and  operation. 
The  shapes  and  materials  were  made  to  provide  pro- 

tection in  accordance  with  some  preconceived  con- 

ceptions as  to  what  might  take  place.  The  "gutter 
type"  or  "water  spout  type"  used  on  the  two  lines 
built  into  San  Francisco  in  1901  was  the  first  used 
for  60,000  volts,  and  consisted  of  two  parts  cemented 
together.  The  top  part  was  11  in.  in  diameter  and 
had  cable  and  tie  grooves  as  copied  from  the  tele- 

graph-line insulators,  but  the  brim  of  the  "hat"  was 
constructed  with  a  gutter  around  the  edge,  and  a 
spout  to  discharge  the  rain  clear  of  the  lower  part 
of  the  insulator.  It  was  feared  that  if  the  drippings 
during  a  rain  storm  were  allowed  to  surround  the  in- 

sulators completely  serious  leakage  and  flashing 
would  result ;  to  prevent  this  the  gutter  was  formed. 
The  lower  part  was  a  clear  glass  petticoat  about  9 
in.  long  over  all  with  a  flare  of  6  in.  at  the  bottom, 
and  was  cemented  in  place  with  sulphur  and  sand. 
The  purpose  of  the  petticoat  was  to  prevent  charring 
of  the  insulator  pin  and  to  keep  it  dry.  In  1898  pins 
of  turned  eucalyptus  wood  boiled  in  linseed  oil  with 
threads  to  screw  into  the  insulator  were  developed. 
One  line  was  built  with  a  porcelain  sleeve  around  the 
pin  under  the  petticoat.  The  next  step  was  to  in- 

crease the  size  of  the  head  at  the  cable  tie  groove, 
and  to  leave  off  the  gutter  around  the  rim;  then  fol- 

lowed a  14-in.  insulator  with  a  third  part,  consisting 
of  a  shorter  petticoat  introduced  between  the  pin 
petticoat  and  the  head.  In  some  types  the  third  part 
was  short  and  was  set  into  the  head  part  before  fir- 

ing. This  left  only  one  cemented  joint  to  be  made. 

In  1904  and  1905  the  "California  type"  was  de- 
veloped, consisting  of  four  parts  cemented  together. 

The  fourth  petticoat  was  completely  enclosed,  and 
the  head  was  I41/2  and  16  in.  in  diameter.  The  Cali- 

fornia type  became  a  sort  of  standard  for  60,000 
volts  or  thereabouts  for  many  years.  The  later  im- 

provements gave  more  flare  to  the  petticoats  to  per- 
mit of  washing  of  the  inner  surfaces  by  rain.  The 

insulators  of  today  are  much  thicker  in  cross-section 
of  material  and  are  usually  three-part  with  less  nar- 

row space  between  the  petticoats.  The  diameters  are 
also  somewhat  less,  being  about  13  in. 

With  the  growing  necessity  for  larger  blocks  of 
power  to  be  transmitted,  economic  transmission 
made  higher  voltages  necessary,  and  transformers 
to  provide  these  higher  voltages  were  demanded  of 
the  manufacturers.     With  the  development  of  the 

suspension-type  insulator  in  1906  and  the  use  of 
wind-mill-type  steel  towers  to  provide  for  increased 
clearance  impossible  with  wood  pole  construction, 
line  potentials  of  over  100,000  volts  rapidly  came  into 
use. 

The  adaptability  of  suspension-type  insulators  to 
higher  voltages  gave  an  impetus  to  this  class  of 
construction  and  also,  more  important,  the  economi- 

Dead-end  towers  in  tlie  mountain  section  on  tlie  Pacific  Gas 

and  Electric  Company's  220-kv.  Pit  River  line.    In  the  valley section  both  circuits  are  carried  on  one  tower 

cal  transmission  of  power  from  more  distant  and 
larger  developments.  The  higher  voltage  lines  then 
became  the  main  trunk  lines  and  the  carriers  of 

power  from  groups  of  power  houses  in  the  moun- 
tains, the  energy  being  delivered  to  one  or  more  dis- 

tant transmission  substations  whose  function  was 
to  feed  the  network  at  lower  transmission  voltages. 

Today  the  standard  steel  towers  for  220,000  volts 
used  by  the  Pacific  Gas  and  Electric  Company  are 
about  100  ft.  high,  and  are  designed  to  support  six 
copper  cables  one  inch  in  diameter  on  an  800  ft.  span 
loaded  with  sleet  and  wind.  The  suspension  insula- 

tors for  this  voltage  consist  of  13  discs  of  10  in.  and 
14-in.  diameter,  making  a  string  7  ft.  long. 

There  also  have  been  some  changes  in  the  type  of 
conductors  used.  A  great  many  of  the  early  lines 
were  built  with  aluminum  cables  as  well  as  copper.  As 
transmission  line  loads  increased  and  more  amperes 
had  to  be  carried,  more  conductivity  was  required, 
giving  an  impetus  to  the  use  of  copper  cables.  When 
the  aluminum  cable  manufacturers  produced  the 
steel-core  aluminum  cables,  decreased  sags  with  this 
type  of  conductor  became  possible,  and  today  both 
copper  and  aluminum  steel-core  cables  are  in  use. 
The  conductors  on  the  220-kv.  Pit  River  line  in  the 
mountains  consist  of  special  cables  one  inch  in  diam- 

eter, 518,000  circ.  mil  of  aluminum  in  42  wires  wound 
on  a  steel  center  consisting  of  19  strands.  In  the 
valley  section  special  rope-laid  copper  cables  of 
500,000  circ.  mil  consisting  of  7  strands  of  7  wires 
each  are  used. 

In  the  early  days  the  attitude  toward  switching 
and  the  methods  used  are  of  interest.  The  voltage 
of  the  circuit  was  of  more  importance  than  the 
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the  circuit  was  opened,  each  phase  was  pulled  out 
separately  and  the  arc  extinguished  by  drawing  it 
out  as  quickly  and  as  long  as  possible.  Other  types 
of  air  switches  were  also  developed  and  used  until 
about  1904.  It  was  customary  to  do  all  switching 
on  the  low-voltage  side  of  transformers.  In  fact 
some  engineers  recommended  no  switches  or  fuses  on 
the  high  side  whatsoever. 

The  demand  for  satisfactory  circuit  breakers  be- 
came so  essential  for  satisfactory  operation  that  in 

1901  one  of  the  operating  companies  developed  the 
first  successful  method  ever  devised  for  rupturing 
high-tension  currents  in  the  form  of  a  horizontal- 
break  oil  switch,  using  ordinary  papier-mache  wash 
tubs.    The  switch  was  designed  for  40,000  volts  and 

amount  of  generating  capacity,  and,  as  the  oil  switch 
development  lagged  behind  in  the  matter  of  voltage, 
fused  air-break  switches  were  devised  for  emergency 
operation.  Back  in  1897  these  air-break  switches 

were  of  fearful  and  wonderful  design,  called  "plug 
type."  These  provided  for  plugging  flexible  connec- 

tions by  means  of  a  long  stick  into  receptacles.  When 

was  revolutionary  in  high-tension  switching  equip- 
ment. There  was  one  switch  and  tub  on  each  con- 
ductor, hand-operated  with  remote  control,  which 

gave  extraordinarily  good  service  considering  the 
low  cost  of  manufacture.  Its  advent  is  important  in 

history  as  the  idea  is  fundamental  with  all  subse- 
quent switching  developments. 
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One  of  the  big  problems  presented  in  the  joining 
together  of  the  entire  generating  capacities  of  prac- 

tically all  of  the  power  developments  in  the  states 
of  Oregon  and  California  comes  in  the  rupturing  ca- 

pacity of  oil  circuit  breakers.    Not  only  does  the  ca- 

Staridarcl  mountain-type  220-kv.  tower   on  Pacific   Gas   and 
Electric  Company's  Pit  River  line 

pacity  of  all  the  plants  on  the  adjacent  system  con- 
centrate on  every  switch,  but  also  all  that  of  the 

connected  systems.  It  is  the  present  practice  of  the 
Pacific  Gas  and  Electric  Company  to  specify  oil  cir- 

cuit breakers  at  main  switching  points  of  about  one 
million  kilowatt  rupturing  capacity. 

Load  Dispatching 

One  of  the  collateral  developments  of  intercon- 
nected plant  operation  was  a  method  of  control  that 

is  called  "load  dispatching,"  and  today  each  of  the 
large  companies  operating  a  number  of  plants  has  a 
load  dispatcher  who  controls  and  directs  the  opera- 

tion of  all  power  plants,  transmission  lines  and  main 
substations.  This  control  is  exercised  through  a 
centrally  located  office  with  telephone  connections, 
generally  over  private  lines,  with  all  power  houses 
and  substations.  The  load  dispatcher  has  in  front 
of  him  a  diagram  showing  all  lines  and  switches,  and 
no  switch  may  be  opened  or  closed  without  his  per- 

mission. He  directs  the  amount  of  load  that  each 
plant  is  to  caiTy  from  hour  to  hour  and  which  plant 
is  to  govern  the  system  and  take  the  load  fluctua- 

tions. He  also  directs  the  reservoir  control,  the  canal 
flows,  the  regulations  of  voltage,  the  taking  of  lines 
and  equipment  out  of  service  for  repairs,  and  all 
other  matters  affecting  the  service  under  both 
normal  and  emergency  conditions. 

The  first  formal  recognition  of  load  dispatching  as 
an  essential  feature  of  operation  was  in  1906  when 
the  California  Gas  &  Electric  Corporation  (prede- 

cessor in  interest  of  the  Pacific  Gas  and  Electric 

Company)  placed  the  operating  control  of  its  prop- 
erties in  the  hands  of  a  "load  dispatcher"  with  head- 

quarters in  Oakland.  By  1910  ah  of  the  large  com- 
panies in  the  state  had  adopted  this  method  of 

operation. 
Interconnection 

Prior  to  the  war  period  connections  had  been  es- 
tablished between  the  systems  of  the  various  com- 

panies, in  some  cases  for  the  purpose  of  interchang- 
ing energy  and  standby  service  but  principally  to 

dispose  of  surplus  power  under  contracts.  The 
curtailing  of  construction,  the  high  price  of  fuel,  the 
general  conservation  policy  of  the  country  combined 
with  a  period  of  low  rainfall  and  the  appointment  of 
a  power  administrator  by  the  Railroad  Commission 
of  California  all  resulted  in  further  interconnections 
and  unified  operations  of  practically  all  of  the  plants 
in  the  state,  which  resulted  in  the  greatest  possible 
utilization  of  the  water-power  and  steam-power  re- 

sources of  all  of  the  companies. 
Practically  every  interconnection  in  the  state  has 

been  made  for  the  purpose  of  the  delivery  of  a  defi- 
nite amount  of  power  from  one  company  to  the 

other  under  contract,  each  step  in  the  interconnec- 
tions of  the  systems  thus  being  justified  economically 

at  the  time  it  was  made.  This  method  has  resulted 

without  any  heavy  financial  burden,  in  the  installa- 

/                      1  7\  '1  \        -^jir^ 

\  B  /  NL---''^
'''''''^" 

^L 
^^^_^i^^^yil|a 1 

Southern  California  Edison  Company's  220-kv.  Big  Creek  line 
showing  standard  insulator  strings.    (Upper  shield  ring  shown 

on  middle  string  has  been  removed) 

tions  of  lines  and  facilities,  which  are  now  of  the 
greatest  value  in  times  of  emergency  in  transferring 
power  from  one  section  of  the  state  to  another. 

With  the  exception  of  those  of  the  Southern  Cali- 
fornia Edison  Company  and  the  City  of  Los  Angeles, 

all  of  the  plants  in  Californa  operate  at  a  frequency 
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Southern  California  Edison  Company's  system  and 
San  Joaquin  Light  &  Power  Corporation.  The  South- 

ern Sierras  Power  Company  and  the  San  Diego  Con- 
solidated Gas  and  Electric  Company. 

Today  the  interconnections  provide  a  physical  con- 
tinuity of  transmission  circuits  between  Vancouver, 

Wash.,  and  Yuma,  Ariz.,  a  total  distance  of  about 
1,400  miles.  With  the  closing  of  a  30-mile  gap  be- 

tween Vancouver  and  Kalama,  Wash.,  a  continuous 
physical  connection  will  tie  together  the  Washington- 
Montana  system  with  that  of  California  and  Oregon. 
This  immense  territory,  then  to  be  interconnected, 
will  cover  six  far  western  states  and  connect  the 
Mexican  line  with  British  Columbia.  This  connection 
will  provide  a  continuous  line  from  Yuma,  Ariz.,  to  a 

of  60  cycles.  That  portion  of  the  Edison  company's 
system  which  formerly  was  owned  by  the  Mt.  Whit- 

ney Power  &  Electric  Company  is  also  operated  at  60 
cycles,  but  the  main  part  of  its  system  and  the  plants 
of  the  City  of  Los  Angeles  operate  at  50  cycles.  In- 

terconnections, however,  have  been  estabhshed 
through    frequency-changer    stations    between    the 

point  beyond  Billings,  Mont.,  a  distance  of  about 
2,300  miles,  which  is  equal  to  a  straight-line  distance 
from  New  York  to  El  Paso,  Texas. 

It  is  not  claimed  that  power  from  steam  plants  in 
Portland,  Ore.,  is  delivered  to  Yuma,  but,  by  reason 
of  the  interconnection,  load  adjustments  can  be  so 
distributed  that  Yuma  is  able  to  be  supplied  ade- 
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solution  has  resulted  in  inestimable  benefits  to  the 
state,  as  the  power  lines  necessarily  traversed  the 
great  interior  valleys  and  in  so  doing  brought  the 
benefits  of  electric  service  and  cheap  power  to  the 
smaller  communities  and  to  the  mining  and  agri- 

cultural sections,  so  that  today  this  service  is  more 
generally  available  than  in  any  other  place  in  the 
world. 

The  network  of  transmission  lines  thus  developed, 
tying  together  as  it  does  scores  of  power  plants  all 
operating  in  synchronism  and  each  ready  to  support 
the  others  in  case  of  emergency,  is  not  only  a  tech- 

nical achievement  of  a  high  order,  but  is  also  a  great 
economic  accomplishment.    The  time  diversity  in  the 

quately  even  when  the  local  supply  is  entirely  in- 
adequate. 

Diversity  and  Load  Factor 
As  stated  before,  the  problem  presented  to  the 

pioneers  was  to  transmit  the  water  powers  of  the 
Sierra  to  the  Coast  cities  where  the  power  markets 
were  situated.    The  existence  of  this  problem  and  its 

power  requirements  of  the  great  variety  in  the 
classes  of  load  supplied  has  been  taken  advantage  of 
to  a  maximum  degree.  The  plant  capacity  which  is 
used  to  supply  the  lighting  peaks  of  the  cities  in  the 
winter  is  used  for  reclamation  pumping  in  another 
section  in  the  early  spring,  for  irrigation  pumping  in 
the  late  spring  and  early  summer,  and  again  for 



574 Journal   of   Electricity [Vol.  54  — No.   12 

MORTM  BEACH 
NORTH   BEACH 

SAN  FRANCISCO^^ 
phelanphH 

BUSH  Pm\ 

ST  A.- A- J 

BtG  CREEK  PK 

SANTA  CRu; 
WATSONV 

-J^KTON^.rf^   .PHOENIX    PH.      PI 
A  EAfil^  INTAKE  P.H. 

,-c-^ 

-    _  TtlTTREDGE  PH 
MOUNTAIN  KING  PH 
ERCED   FALLS  PH. 

•jQias  L.RUSH  CR.\ 

MOCCASIN  Ca    PH  "^NPH  \ 

ADAMSX^UKILIARV   PH 
^-J'ta  '■DA" 

^MAIH 

^? 

, CRANE  VALLEY 

^BICCRiEK    2  3   \^RH.N
a5&6 ^      B-ff  PH  No.l.2i8 

Xerckhoff/'p.h.  S 

'         1   S^ —     t\     KAWEAH  RH 
'        \    \  T|  Nal2&3 

1  >-K'irr 

jn  111  I   ̂vi""'^' 

Map  of 

Transmission  Systems 
in  State  of 

CALIFORNIA 
Showins  Exteiuion* 

1920-1925 
Scale  in  Milea 

SANTA  BARBARA  RFr==> 

\^'^\        »)f^^  francisquit
'6, 5^^yDi»^5ANANTOW.O       ̂ ^^^V  CREEK  PH- ^"-      \  V^  ik.  PH-No,l2&3   ̂ FoNTA!fOAPH.     SaMTAANA  PH. 

BtVTHE  P.H. 

_E^ENTRO  PH. 

'  Udci  u  of  1920 

•  Eitcnuoni  from  1920-25 

operating  the  fruit-icing  plants  and  canneries  in  the 
late  summer. 

An  analysis  of  the  various  kinds  of  load  carried  by 
the  companies  of  California  shows  a  somewhat  dif- 

ferent ratio  of  classes  of  business  than  that  con- 
nected to  large  Eastern  public  utilities.  Taking  the 

Pacific  Gas  and  Electric  Company  as  typical,  there  is 
found  for  the  year  1924  a  sharp  evening  peak  of 

343,701  kw.  occurring  Dec.  19,  with  a  daily  load 
factor  of  67  per  cent.  This  peak  was  due  to  the  over- 

lapping of  lighting  and  transportation  demands  with 
industrial  uses.  However,  on  July  29  of  the  same 
year  there  occurred  a  morning  peak  of  337,069  kw., 
which  was  not  sharp  like  the  one  in  December  but 
continued  for  iy=>  hours  and  gave  a  daily  load  factor 
of  79  per  cent.    The  diversity  thus  becomes  progres- 
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sive  so  that  on  many  of  the  large  systems  the  an- 
nual load  factor  is  as  high  as  65  per  cent.  It  was 

this  high  load  factor  which  surprised  and  interested 
Dr.  Steinmetz  when  he  visited  California  shortly 
before  his  death. 

Plant  Factor 

The  report  on  "The  Superpower  System  for  the 
Region  Between  Boston  and  Washington,"  prepared 
for  the  United  States  Government  by  W.  S.  Murray 
and  others  in  1921,  stated  that  all  of  the  plants  as 
operated  in  1919  had  an  annual  capacity  factor — 
that  is,  the  average  load  on  all  plants  expressed  as  a 
percentage  of  the  total  capacity  of  the  plants  for  the 
Boston-Washington  region — of  26  per  cent,  and  that, 
under  the  superpower  system  which  was  proposed. 

installation  in  hydroelectric  plants.  The  practical 
effect  of  this  difference  in  plant  factor  is  that  all 
costs  which  are  not  a  function  of  the  number  of 

kilowatt-hours  produced — and  this  will  include  in- 
terest, depreciation,  taxes,  insurance  and  to  a 

degree  maintenance  and  operating  expenses — may 
be  spread  over  73  per  cent  more  kilowatt-hours,  thus 
reducing  by  42  per  cent  the  share  of  these  costs 
chargeable  to  each  kilowatt-hour. 

Conclusion 
While  the  foregoing  is  a  very  condensed  account 

of  the  development  of  the  interconnected  transmis- 
sion system  of  California,  it  is  hoped  that  it  will 

serve  to  convey,  at  least  in  a  general  way,  an  under- 
standing of  the  problems  encountered,  the  resource- 

Miles  of  Transmission  Line,  Principal  Hydroelectric  plants,  and  Installed 
Plant  Capacities  In  California,  Dec.  31,  1924 

Miles  of  Line 

Principal  Hydroelectric Plants 

1 2,000  kw.  and  over) 

Number  of Plants Total  Installed Capacity 

20  kv. and 
under 

33  kv. 

33  k». 
and 

under 

60  kv. 

60  kv. 
and 

under 
100  kv. 

100  kv. 
and 

under 

165  kv. 165  kv. 220  kv. Total 

Hydro 

Steam 

Hydro 

Steam 

Pacific  Gas  and  Electric  Corn- 
157 

2,039 
607 262 

3,065 

Alta,  Bullards  Bar,  Center- 
ville,    Coleman,    Colgate, 
Deer  Creek,   De  Sabia, 
Drum,    Electra,    Folsom, 
Halsey,    Inskip,    Kilarc, 
Lime    Saddle,    South 

Spaulding  1.  Volta,  Wise, 
Hat  Creek  1    4,  2,   Pit  1, 

Spring  Gap,  Stanislaus. . . 27 4 317,975 142,000 

Southern   California   Edison 
90 1,203 535 

1,828 

Big  Creek  1.  2,  3,  8,  Borel, 
Fontana,  Kaweah  3,  Kern 
River  3,  Tule,  Mill  Creek 

21 4 

278,150 
150.450 

San  Joaquin    Light   &.   Power 
170 881 

208 

1,259 

Canyon,    Kerckhoff,    San 
Joaquin    1,    2   A.    3,    Tule 

11 

3 86,600 
54,050 

350 170 

180 196 

896 2 G 131,000 
30,800 

The  Southern  Sierras  Power 

14 

664 

658 
Adams    Auxiliary,    Adams 
Main,  Bishop  Creek  2,  3,5 
A.  6,  Leevining  Creek,  Mill 
Creek,  Rush  Creek   12 

62,558 

Western  States  Gas  Sl  Electric 
12 

305 317 

American  River,  El  Dorado, 
Junction  City   3 2 

26,650 

9,250 160 91 

251 

Franklin   Canyon,    River 
Power,  San  Fernando,  San 

Franeisquito  1  A.  2   9 70,050 

The  California  Oregon  Power 
119 

127 

246 4 
28,510 

Midland  Counties  Public  Serv- 
172 172 

Coast  Valleys  Gas  &.  Electric 

90 75 

165 3 

1,375 San  Diego  Consolidated  Gas  &. 
107 107 2 

37,250 Snow    Mountain    Water   &. 

107 

107 1 

6,400 47 

11 

32 3 93 15 7 
28,500 

101,705 
Total   916 656 

5,510 1,089 

196 

797 

9,164 

105 

31 

1,036,393 

525,380 

Total,  1,561,773  kva. 

the  annual  capacity  factor  for  the  same  region  in 
1930  was  estimated  at  45  per  cent. 

In  1923  the  annual  capacity  factor  of  all  plants  in 
the  state  of  California  was  about  45  per  cent  as  com- 

pared with  the  26  per  cent  for  the  Boston-Washing- 
ton region  or  1.73  times  as  great.  Jn  other  words,  it 

may  be  said  that  the  dollars  invested  in  generating 
plants  in  California  are  working  73  per  cent  more 
hours  during  the  year  than  the  dollars  similarly  in- 

vested in  the  Boston-Washington  region,  and  this 
ratio  would  be  even  higher  were  it  not  for  the  fact 
that,  due  to  the  long  dry  season,  it  is  necessary  to 
have  a  considerable  installation  in  steam  standby 
plants,  which  are,  in  a  sense,  a  duplication  of  the 

fulness  and  courage  of  the  pioneers,  as  well  as  some 
comprehension  of  the  beneficial  results  which  have 
accrued  to  the  entire  state  by  their  efforts  and  those 
of  their  successors.  For,  as  has  been  stated,  the 
technical  achievements  have  resulted  in  immeasur- 

able economic  benefits  to  the  state  and  its  people  in 
that  the  power  of  its  mountain  streams  has  been 
made  available  not  only  to  the  cities  and  towns  but  to 
the  mining  and  agricultural  sections  as  well,  and  fur- 

thermore, as  a  result  of  the  high  load  factor  and 
plant  factors  obtained  by  the  regional  systems,  tak- 

ing advantage  of  the  load  diversities,  economies  in 
operation  and  investment  have  resulted  in  low  rates 
for  service. 
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The  Seal  Beach  Power  Station 
By  J.  G.  Rollow'  and  D.  L.  Galusha" 

THE  Seal  Beach  p
ower 

station  of  the  Los 

Angeles  Gas  and 
Electric  Corporation  is  the 
second  large  modern  station 
to  go  into  operation  recently 

on  the  Pacific  Coast  for  gen- 
eration of  electricity  by 

steam  prime  movers.  The 
other  is  the  Long  Beach  No. 
2  plant  of  the  Southern 
California  Edison  Company, 
which  was  described  in  this 
Journal  March  15,  1925.  It 

is  expected  that  many  dele- 
gates will  visit  these  plants 

either  before  or  after  the 
convention,  since  they  are 
both  located  near  the  city 
of  Long  Beach  and  only  six 
miles  apart. 

The  Seal  Beach  location, 
situated  about  thirty  miles 
from  the  business  center  of 
Los  Angeles,  is  east  of 
Long  Beach  on  Alamitos 
Bay,  at  a  point  where 
ample  circulating  water 
can  be  drawn  economically 
from  the  bay  and  dis- 

charged into  the  ocean.  Ow- 
ing  to   the   topography   of 

The  Seal  Beach  steam  plant  designed  and  erected  by 
Dwight  P.  Robinson  &  Company,  Inc.,  for  the  Los 
Angeles  Gas  and  Electric  Corporation  embodies  many 
novel  feature.';.  The  present  rated  capacity  of  the  sta- 

tion is  30,000  kw.  with  provisions  for  an  additional  unit 
of  the  same  capacity.  The  ultimate  capacity  of  the 

plant  is  200,000  kw. 

the   shore,   existing   ocean- 
front  property  developments  and  adverse  water  con- 

ditions, suitable  sites  are  very  limited.     The  site 
chosen  is  the  nearest  to  the  load  of  those  considered 
acceptable  under  existing  conditions. 

The  site  is  suitable  for  the  expected  ultimate  de- 
velopment of  200,000  kw.  The  initial  step  consists  of 

one  turbine,  having  a  nominal  rating  of  30,000  kw.  at 
80  per  cent  power  factor,  and  three  boilers  each  of 
25,450  sq.  ft.  of  heating  surface.  The  actual  capacity 
of  the  machine,  on  a  conservative  basis,  as  shown  by 
tests,  is  35,000  kw.  at  80  per  cent  power  factor,  and 
it  will  be  operated  at  that  rating.  There  is  room  in 
the  present  buildiing  for  two  such  units. 

The  boilers  are  designed  for  an  operating  pressure 
of  375  lb.  per  sq.  in.  While  higher  pressures  were 
considered,  it  was  decided  to  adhere  to  this  design, 
since  operating  characteristics,  first  costs  and  main- 

tenance costs  have  not  been  established  fully  for  the 

higher  pressui-es,  and  reliability  of  service  was  of 
prime  importance. 

Some  of  the  outstanding  features  of  the  plant  are : 
(1)  Low  total  cost  of  current  inclusive  of  fixed 
charges.     (2)  High  thei^nal  efficiency.     (3)  Low  in- 

'Electrical  Engineer,  Los  Angeles  Gas  and  Electric  Corporation. 
-Consulting  Engineer,  Dwight  P.  Robinson  &   (Company.  Inc. 

vestment  cost  per  kilowatt. 

(4)  Four-stage  bleeding  of 
turbines.  (5)  Air  preheat- 
ers  reclaiming  heat  from 
flue  gases.  (6)  Condensate 
coolers  for  generators, 

transformers,  turbine  bear- 
ing oil  and  air  ejectors.  (7) 

Combination  oil  and  gas  fir- 
ing. (8)  Natural  conditions 

of  site  utilized  to  avoid  re- 
circulation of  condensing 

water  and  improved  condi- 
tions at  the  intake.  (9) 

House  generator  direct-con- nected to  turbine  shaft. 

(10)  Automatic  throw-over 
of  auxiliary  motors  from 
one  bus  to  the  other  when 
power  fails  on  either.  (11) 
Auxiliaries  all  electrically 
driven  except  one  boiler 
feed  pump  and  duplex  drive 
exciters.  (12)  Buses  at  gen- 

erator voltage  eliminated. 

(13)  Direct  current  elimin- 
ated except  for  excitation 

and  control  circuits.  (14) 

High-tension  equipment  in- 
doors. 

Station   Both   Efficient 
and  Economical 

The  policy  underlying  the 
design  was  to  obtain  the  lowest  total  cost  of  current, 
inclusive  of  fixed  charges,  consistent  with  the  high 
standard  of  reliability  required  by  the  Los  Angeles 
Gas  and  Electric  Corporation,  which  has  built  up  its 
business  on  a  reputation  for  reliable  service.  This 
policy  required  that  all  elements  of  design  intended 
to  increase  thermal  efficiency  be  analyzed  carefully 
before  adoption  to  insure  that  the  maintenance  and 
investment  charges  against  them  would  not  eat  up 
the  savings  of  higher  efficiency.  The  extent  to  which 
this  policy  has  been  effective  must  be  judged  by  the 
results.  While  the  station  has  not  been  in  service 
long  enough  to  give  operating  records,  an  average 
thermal  efficiency  of  approximately  15,000  B.t.u.  per 

kw-hr.  is  indicated.  The  investment  cost  for  the  "com- 
pleted two-unit  station,  using  the  same  unit  prices 

for  second  unit  equipment  as  obtained  for  the  first, 
will  be  $85  per  kilowatt,  based  on  the  actual  capacity 
of  the  units,  viz.,  35,000  kw.  at  80  per  cent  power 
factor.  This  corresponds  to  $100  per  kilowatt  for 
the  nominal  rating  of  30,000  kw.  at  80  per  cent 
power  factor. 

Bleeding  and  Preheating 

Four-stage    bleeding    and    air    preheaters    were 
adopted  after  a  thorough  analysis  of  other  available 



June  15,  1925] Journal  of  Electricity 
577 

^f^^^^^^y^^Twr^^j^^^^i^ 

THE  new  Seal  Beach  station  of  the 
Los  Angeles  Gas  and  Electric  Cor- 

poration is  modern  in  every  respect. 
At  the  left  is  a  general  view  of  the 
turbine  room  showing  the  first  unit. 
Facilities  have  been  provided  in  the 
present  building  for  an  additional  unit. 
Below  at  the  left  is  one  of  the 

110,000 /2,300-volt  single-phase  trans- 
formers. Next  is  a  view  of  the  con- 

trol room  showing  the  switchboards. 
Immediately  below  are  the  bushings 
for  the  outgoing  110-kv.  lines.  Owing 
to  fogs  all  switching  equipment  is 
housed.  Bottom  left  is  a  view  of  one 

of  the  suspension  towers  of  the  110-kv. 
line  to  Los  Angeles.  Bottom  right 
shows  the  110,000-volt  auxiliary  bus 
room  with  oil  and  disconnect-switches. 
A  two-circuit  line  carries  the  energy 
generated  in  the  station  to  Los 

Angeles. 
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methods  of  obtaining  heat  balance  and  reclaiming 
flue  gas  losses.  While  there  were  no  plants  in  ser- 

vice using  four-stage  bleeding  at  the  time  the  de- 
cision was  made,  the  engineers  were  convinced  of  its 

value.  Since  that  time  another  plant  using  four- 
stage  bleeding  and  designed  by  the  same  engineers 
has  gone  into  service.  The  results  have  been  better 
than  the  predictions,  probably  due  to  advancing  the 
dew  point  further  toward  the  exhaust  with  a  re- 

sultant increase  in  low-pressure  stage  efficiency. 

r .J 
\  .-Ti— 

HOLLYW0Cia,;;V-4,^3i: 

^GAS  AND  ELECJ  ,".--'i?i:f>'->/*i; 'ALAMEDA 

POWER  STATION 

rjiciTic 

Map  of  Los  Angeles  and  vicinity  showing  location  of  Seal 
Beach  station,  transmission  line  and  new  East  Side 

substation 

While  the  use  of  air  preheaters  shows  only  a  small 
net  return  with  present  fuel  costs,  it  was  considered 
advisable  to  install  them  as  an  insurance  for  high 
operating  efficiency  under  the  higher  fuel  prices 
likely  to  prevail  in  the  future. 

Condensate  flows  from  the  hot  well  through  the 
generator  air  coolers,  transformer  heat  exchangers, 
turbine  bearing  oil  cooler  and  condensers  for  the 
steam  jet  air  pumps,  in  the  order  named.  At  full 
load  about  25  deg.  F.  is  added  to  the  condensate  tem- 

perature from  recovered  losses,  but  this  is  not  a  net 
saving  as  the  bleeder  heaters  do  somewhat  less  work. 
Aside  from  the  small  saving  of  heat  units,  the  cer- 

tainty that  clean  water  is  circulating  in  these  im- 
portant pieces  of  equipment  is  a  distinct  advantage 

for  the  method.    For  emergencies  raw  water  can  be 
used  in  place  of  the  condensate. 

Combination  Oil  and  Gas  Furnaces 

Furnace  equipment  is  designed  for  firing  by  either 
oil  or  gas.  The  burners  are  of  the  forced  draft  me- 

chanical atomizing  type,  each  boiler  having  two  rows 
of  seven  each,  so  designed  that  the  change-over  in 
fuels  can  be  made  very  quickly.  One  motor-driven 
variable  speed  fan  per  boiler  draws  the  combustion 
air  through  the  preheater  and  supphes  the  forced 
draft  for  the  burners.  Under  the  usual  conditions 
the  boilers  will  operate  at  less  than  200  per  cent  of 
rating  although  provision  has  been  made  to  operate 
at  300  per  cent  in  emergencies.  Extremely  high 
ratings  for  oil-fired  furnaces  are  not  considered  con- I — r 
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servative  in  the  present  state  of  the  art,  especially 
where  maximum  dependability  is  desired. 

The  natural  advantages  of  the  site  have  been  util- 
ized by  placing  the  intakes  on  Alamitos  Bay,  which 

fonns  one  boundary  of  the  property,  and  discharg- 
ing the  circulating  water  directly  into  the  ocean.  The 

chance  of  recirculation  thereby  is  reduced  to  a  mini- 
mum. The  location  of  the  intake  screens  on  the  bay 

is  also  favorable  from  the  point  of  view  of  the 
amount  of  debris  to  be  handled. 

The  most  important  consideration  for  the  major 
auxiliaries  is  reliability.    Two  prime  sources  of  cur- 

LOSS  AS  STEAM 

TURBINE  3^3.000*        I 

CONDENSER         f'^" 

SENERATOn  MR 

347.600* 

(I36Z.7) 

<AK£  UP  SZOO 

FIGURES  IN  PARENTHESES -TOTAL  HEAT PER  LB. 

FLOW  DlAtnAM 
.LBCMK  STATION 

Heat  flow  diagram  for  one  unit 
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rent  for  supplying  the  auxiliaries  have  been  pro- 
vided: one  a  house  or  auxiliary  generator  at  2,300 

volts  direct-connected  to  the  main  turbine  shaft ;  the 
other  a  bank  of  transformers  stepping  down  from 
the  high-tension  buses  and  supplied  from  either  the 
main  unit  or  the  ti-ansmission  lines.  Means  have 

been  provided,  in  the  way  of  a  "flop-over"  or  "volt- 
age-chaser," automatically  to  transfer  the  important 

auxiliaries,  like  circulating  pumps,  hotwell  pumps, 
etc.,  from  either  source  of  supply  to  the  other  in  case 
one  goes  dead. 

With  the  exception  of  one  steam  boiler  feed  pump 
and  the  duplex  exciters  which  have  both  motor  and 
turbine  drives,  all  auxiliaries  are  electrically  driven 
— the  large  motors  at  2,300  volts  and  those  below  75 
hp.  at  440  volts.  The  steam-driven  units  permit 
starting  up  a  dead  plant  if  outside  power  is  not 
availble. 

No  Low-Tension  Buses 
The  fact  that  all  the  power,  except  that  used  in 

the  station  itself,  is  used  in  Los  Angeles,  requires 
for  economical  transmission  a  relatively  high  volt- 

age; 110,000  volts  was  adopted.  Since  this  does 
away  with  all  distribution  at  generator  voltage,  all 
buses  at  that  voltage  have  been  eliminated  and  the 
generators  are  connected  direct  to  the  step-up  trans- 

formers through  an  oil  switch.  This  switch  is  for 
synchronizing  only  and  may  be  eliminated  after  fur- 

ther experience  is  had  in  synchronizing  with  high- 
tension  switches.  By  this  layout  the  design  is  sim- 

plified and  the  cost  reduced. 
Direct  current  is  used  for  excitation  and  for  the 

circuits  controlling  oil  switches  only,  thus  eliminat- 
ing most  of  the  converting  equipment.  Variable 

speed  is  required  for  boiler  feed  pumps  and  forced- 
draft  fans.  The  former  are  driven  by  wound-rotor 
motors  as  only  small  variation  is  necessary,  while  the 
latter,  requiring  a  larger  speed  range,  connect  to 
brush-shifting  adjustable  speed  induction  motors. 

On  account  of  the  extreme  severity  of  salt  fogs,  all 
high-tension  equipment  has  been  housed  and  the 
maximum  reliability  thereby  secured.  The  accom- 

panying cuts  of  photographs  and  drawings  give  an 
idea  of  the  arrangement  and  connections.    A  detailed 

COST  DIAGRAM 

SEAL  BEACH  POWER  STATION 

LOS  ANGELES  GAS  AND  ELECTRIC  CORPORATION 

LOS  ANGELES.  CALIFORNIA 

DWlr.HT  p.  ROBINSON  &  COMPANY.  INCORPORATED 
f]s-cineer5  and  constructors 

New  York 

Cost  diagram.     The  investment  cost  will  be  $85  per  kw.  for 
the  completed  two-unit  station 

description  of  the  plant,  giving  capacities  of  appara- 
tus, manufacture,  etc.,  will  appear  in  a  future  issue 

of  this  Journal. 
The  Seal  Beach  plant  was  designed  and  constructed 

under  the  immediate  direction  of  A.  B.  Day,  vice- 
president  and  general  manager  of  the  Los  Angeles 
Gas  and  Electric  Corporation,  assisted  by  H.  J.  Kister, 
manager  of  operation  and  construction,  and  J.  G. 
Rollow,  electrical  engineer.  Dwight  P.  Robinson  & 
Company,  Inc.,  acting  as  agent,  has  executed  the 
work,  including  the  transmission  lines  and  substation 
connected  therewith. 

View  of  the  East  Side  substation  from  the  roof  of  the  cooling  tower 
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Rural  Electrification  in  California 
By  Ben  D.  Moses  ̂   and  George  C.  Tenney^ 

APPROXIMATELY  60    '"   '   """""   ""   '   """"   '   """   '""   '   '   """""iiiiii""""!  houses  with  a  ronnprtpd 
per  cent  of  the  farms  load  of  10  kw.  or  more, 

of  California  receive  /^  ALIFORNIA'S  record  in  rural  elec-  A  study  of  the  rural  oper- 
electric  service  in  one  form  \^  triHcation  is  not  approached  in  any  ̂ ^'^^^  ̂ ^  t^e  power  corn- 

er another  from  the  Imes  of  «fi,^,  ,^^*;„„  t  th  *  A.,^  •  panies  of  the  state  now  is 
the  various  power  com-  other  section  of  the  country.  Approxi-  ^eing  made  by  the  Califor- 
pames  of  the  state.  This  rnately  60  per  cent  of  its  farms  receive  nia  Committee  on  the  Rela- 

high  average  reflects  quite  electric  service.  Many  factors  have  con-  tion  of  Electricity  to  Agri- 

conclusively  the  true  pro-  trihuted  to  this  achievement.  In  this  ̂ ^^ture.  When  this  survey 
gress  bemg  made  m  the  ap-  ^,x.  .  .i  ^..*k^,.  j;.  ..  *u  ̂   ̂   is  completed  there  will  be  a 

plication  of  electricity  to  «'J'.'^[^  f"^  J"^''^''^  ̂j«^"^«  j^^  P'^'f^f'  record  of  the  number  of California  agriculture.  which  has  been  made  to  date  and  the  agricultural  consumers  us- 
Rainfall  cannot  be  depended  work  which  is  being  done  by  the  Cali-  ing  electricity  for  lighting, 

upon  entirely  for  the  satis-  fornia  Committee  on  the  Relation  of  ̂ or  heating  and  cooking  and 
factory  growing  of  the  F/^^*„v;f,.  *^  A«w^,.7*,.>^  for  agricultural  power.  The 

state's  major  crops,  and  as  ̂ '^^^""^y  ̂ ^  Agriculture.  ^^^^. ».^^    ̂ j^^  ̂^.^^    ̂ ^^^ 
a  consequence  tnere  has  imn   iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiin^  the  number  oi  farmers  re- 
been  a  big  development  of  ceiving  central-station  ser- 
artificial  irrigation.  Pumps  vice,  the  total  number  of 
have  been  installed  for  raising  water  from  lakes,  miles  of  rural  extensions,  the  annual  agricultural  con- 
streams  and  wells  and  for  the  drainage  of  large  sumption,  and  the  revenue  from  this  load.  When 
areas  after  flooding.  The  U.  S.  census  for  1920  available,  these  results  will  be  published  in  the 
showed  that  295,672  acres  were  irrigated  with  water  Journal  of  Electricity. 
pumped  from  streams,  60,278  acres  from  streams  by  It  is  felt  that  the  information  to  be  derived  from 
combined  pumps  and  gravity,  826,846  acres  with  this  study  will  aid  not  only  the  California  companies 
water  pumped  from  wells,  23,561  from  wells  by  com-  in  the  extension  of  their  agricultural  operations  but 
bination  flow  and  pumping  and  4,168  acres  by  water  also  will  be  of  great  assistance  to  companies  in  other 
pumped  from  lakes.    The  electric  motor,  furnishing  sections  of  the  country  where  efforts  are  being  made 
as  it  does  a  dependable  and  efficient  means  of  drive  to  establish  rural  service. 

at  a  reasonable  cost,  has  been  adopted  generally  for  The  California  Committee  on  the  Relation  of  Elec- 
driving  these  pumps.  tricity  to  Agriculture,  in  order  to  carry  out  its 

The  irrigation  load  has  been  sufficiently  large  to  studies,  has  divided  its  work  into  two  general  classi- 

warrant  the  construction  of  rural  extension  lines,  fications,  "domestic"  and  "production."    The  object 
and  this  has  made  power  available  to  the  farmer  for  of  electricity  in  the  first  case  is  to  reduce  the  drudg- 
other  purposes.    Pumping  also  is  a  seasonal  and  peak  ery  and  increase  the  comfort  in  the  farm  home,  and 

load  so  that  it  has  been  to  the  advantage  of  the  in  the  second  to  increase  production,  reduce  operat- 
power  companies  to  encourage  other  uses  on  the  ing  costs  and  improve  the  quality  of  the  product 

farm  and  to  assist  in  the  development  of  new  appli-  upon  the  farm  itself, 
cations  so  as  to  fill  in  the  valleys  in  the  load  curve  table  i-what  the  Farmer  wants  to  Buy 
and  to   produce   a  higher  load  factor.  (After  each  item  is  the  percentage  of  farmers  out  of  the  total  group  who 
—^  desired  that  particular  one.    The  items  are  arranged  in  order  of  preference.) 
ihe  farmer  himself  has  not  been  slow  to  adopt  the  water  systems   10.2  per  cent 

many  conveniences  that  electricity  affords,  not  only               ̂ ^nrmiii^sZIZIZZZZZZZIZZ  lUtltlnl 
about  the  farm  itself,  but  also  in  the  home.     The  Lighting  systems   _   6.5  per  cent 
'  Incubators       6.1  per  cent 

farmer  with  his  demand  and  the  power  company  on  stoves   5.2  per  cent 
. . ,      , ,  IP  T  1   •        J  •  .  T      ■,  Kitchen    cabinets    5.2  per  cent 

With  the  supply  form  a  good  combination  provided  Heating  systems   4.3  per  cent 

the  connecting  link  of  cost  to  the  farmer  and  revenue  uot^  ̂ S^^'^.ZZIZZ^IZZ'ZZZZZZZ  sa  III  rant 
to  the  power  company  is  reasonable.  Lighting,  agri-  vacuum  cieaners':;::;:;::::;::::::;::::;::::::::;:::;;::::.:::.::.'::;::  2.7 per ^St 
cultural  power,  and  cooking  and  heating  schedules, 

as  well  as  rural-line  extension  rules,  have  been  ar-  Electricity  has  proved  a  boon  to  the  farm  house- 
ranged  by  the  California  State  Railroad  Commission  wife,  and  she  has  been  quick  to  recognize  the  con- 
so  as  to  assist  in  the  economic  solution  of  the  prob-  venience  and  practicability  of  the  many  appliances, 
lem.  The  alacrity  of  the  farmer,  the  efficiency  and  Its  popularity  is  indicated  by  the  results  of  a  recent 

dependability  of  the  service,  and  the  reasonableness  survey  conducted  by  one  of  the  national  farm  maga- 
of  the  schedules  have  resulted  in  a  wide  application,  zines.  Farmers  were  asked  to  specify  the  equipment 
In  the  case  of  farm  homes  it  is  not  uncommon  to  find  most  desired  in  their  individual  cases.  The  first 

.    four  items  (see  Table  I)  are  typically  domestic,  and 
'Executive  Secretary,  California  Committee  on  the  Relation  of  Electricity       SeveU  of  the  thirteen  are   electrical.      It   mUst   be   re- 
to  Agricuitare  ,,,,,....„  msmbered  also  in  connection  with  the  table  that  the 'Managing  Editor,  Journal  of  Electricity. 
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survey  was  national  in  scope  and  does  not  apply  spe- 
cifically to  California  conditions.  As  further  evidence 

of  the  favor  with  which  electrical  appliances  are  re- 
ceived in  the  home,  the  Electric  Cooking  and  Heating 

Committee  of  the  Pacific  Coast  Electrical  Association 
estimates  that  there  are  21,000  electric  ranges  in  the 
homes  of  California  and  that  about  8,000  of  them  are 
in  farm  kitchens.  One  of  the  larger  power  com- 

panies reports  that  90  per  cent  of  the  ranges  on  its 
lines  are  on  farms. 

It  may  be  stated  with  assurance  that  few  of  the 
homes  within  reach  of  central-station  service  do  not 
have  electric  lights,  a  washing  machine,  vacuum 

cleaner,  iron  and  other  appliances.  Seventy-five  per 
cent  of  the  farms  in  the  state  have  running  water. 

ElECTIU  lUtU  DSD  »■ [UCTMUl  llOSnU  tfPUMCES 

)  Filler 

Shop    

Wood   Saw   

Mllklno    Machine  .. 

Cream    Seoarator . 

RefriQeralor 

Dehydration   Fan  . 
Ventilator    Fan    .. 

Total  Number  Motors    [ 

Total  H.P.  Connected  Load    .....j  . 

Number  Acre 

Major  Crop. 

■  Hot    Water    Heater    

,  Washing    Machine       

I  Space   Heater    <Stove)  . 
:  Sewino    Machine       
;  Vacuum   Cleaner   

I 

3S     Residence    Liflhts 

39  Barn    LiQhts       .    . 

40  :  Shoo    Liohts 
41  .  Dairy    Lights 

>    HOUE 

Percolator       | 

1  Toaster        [. 

j  Waffle   Iron    .._   |. 
Table  Grill    (Stove)   [ 

42  :  Pur 
43  '  Poultry    House    Liflhls 

44  ;  Yard   Liohts    

45  j  Garage   Liohts   

I    Heater   . 

Heating    Pad 

j  Dish  Washer    . 

I  Portable    Fan Bell    Transform 

47  I 

I 
I  MISCELLANEOUS 

48  {  Eleclfic  Truck   
49  ]  Horse  Clipoers     

50  [  Sheep  Shears   
51  I  Brooder        

52  I  Incubator        
53  ;  Battery    Charger   

Other  Uses  and   Remarks  . 

NV 
28 

Facsimile  of  postcard  questionnaire  being  sent  out  to  all  rural 
consumers  by  the  California  power  companies 

and  in  many  cases  the 'water  is  furnished  by  auto- matic electrically  driven  pumps. 
Household  refrigeration  is  a  new  use  that  is  being 

developed.  The  farmer  wants  a  satisfactory  system 
of  cooling  that  he  can  afford  both  to  buy  and  operate. 
These  plants  must  be  reasonable  in  price,  have  low 
operating  costs,  and  be  sufficiently  substantial  that 
depreciation  will  be  low.  As  with  other  appliances, 
service  is  going  to  be  the  prime  requisite. 

The  exact  extent  to  which  electricity  is  used  in  the 
farm  household,  as  well  as  on  the  farm  itself,  will  be 
known  when  a  survey  now  under  way  is  completed. 
A  sample  of  a  postcard  questionnaire  which  is  being 
sent  by  the  power  companies  to  all  rural  consumers 
is  shown  in  an  accompanying  illustration. 

Considerable  interest  has  been  aroused  in  better 
farm  home  lighting  by  a  portable  demonstration 
given  by  the  University  of  California  Agricultural 
Extension  Division.  An  exhibit  has  been  prepared 
and  talks  are  given  by  a  department  specialist  before 
farm-center  meetings.  The  assembled  exhibit  is 
shown  in  an  accompanying  illustration. 

In  order  to  understand  how  electricity  is  serving 
the  California  farmer  from  a  production  standpoint 
it  is  necessary  to  investigate  the  various  applications. 
Pumping  was  not  only  the  first  but  is  also  the  most 
general  application  of  power.  A.  G.  Wishon,  of  the 
San  Joaquin  Light  &  Power  Corporation,  claims  the 
honor  of  having  installed  the  first  irrigation  motor 
on  a  farm  in  the  San  Joaquin  Valley  25  years  ago.  It 
is  estimated  now  that  in  excess  of  900,000  acres  of 
land  are  irrigated  by  electric  power  in  the  state,  and 
that  the  number  of  agricultural  power  users  is  ap- 

proximately 37,500.  Practically  all  of  these  are  cus- 
tomers using  electric  motors  to  drive  pumps.  Studies 

made  by  an  individual  power  company  of  motor  per- 
formance in  2,000  pumping  plants  showed  that  the 

average  capacity  of  each  irrigation  motor  was  12.5 

Irrigation  pumping  plant  in  the   San  Joaquin  Valley.     By 
pumping  into  a  reservoir  the  farmer  is  able  to  maintain  a 
better  load  factor  and  use  a  smaller  motor  because  the  plant 

can  operate  24  hours  a  day. 

hp.,  the  average  water  lift  was  40.7  ft.  and  the 
average  amount  of  water  delivered  by  each  plant  per 
season  was  198.7  acre-ft.  This  water  cost  the  farm- 

ers on  an  average  of  $1.29  per  acre-ft.  A  map  of  a 
typical  farming  area  showing  the  number  and  loca- 

tion of  pumping  plants  is  presented  in  an  accompany- 
ing illustration. 

Some  power  companies  of  the  state  are  working 
with  the  farmer  in  improving  pump  performance 
and  cutting  down  pumping  costs  by  conducting 

pump-testing  departments.  Tests  are  run  for  the 
larmer  that  show  the  eflSciency  of  his  pumping  plant, 

and  suggestions  are  made  for  improving  this  effi- 
ciency if  it  falls  below  the  proper  standard. 

Eggs  being  inspected  before  being  placed  in  electric  incubators 
at   the    Must-Hatch    Hatchery    at    Petaluma,    the   largest    in 

the  world 
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TABLE  II — Preliminary  Results  of  Tests  of  Electric  Brooders 

GENERAL CHICKENS BROODER 
HOUSE RESULTS Size 

Watts 
Busi- lx)ca- 

No.  acres  Totamo
. 

No.  baby 
rooms 

Run- 

Ex- 

Total Total 
per  chick 

Test  no 
ness* 

tionf 
chicks Number 

Type  t    No.  chicks 
Type 

in  (ft.) 
ways 

posure 

hrs. kw.-hr. 

per  hour 
1 P Pet 5              15,000 7,600 24 N 300 

Shed 
12x14 

Field 
S 

672 

257.0 

1.275 2 P Pet 5              15,000 7,600 24 N 400 

Shed 
12x14 

Field 
S 

672 

187.2 
.696 

3 P Pet 5              15,000 7,600 24 N 400 

Shed 
12x14 Field 

S 672 152.3 
.5666 4 P Pet S               15,000 7,600 24 N 400 

Shed 
12x14 

Field 
S 672 212.0 

.7887 
5 P 

Pet 
5               15,000 7,600 24 N None 

Shed 
12x14 Field 

S 672 
293.0 

6 P 
Pet 

20              25,000 N 400 Gable 480 101.5 .5286 

7 N&P SR 90                5,200 
3.000 

6 N 1,200 Gable 15x16 
Field 

552 49.0 .074 
8 N&P SR 90                5,200 3,000 6 N 

1.200 
Gable 

15x16 Field 
552 49.0 

.074 
9 Far 

SR 
60                4,000 

2,600 3 N 

900 Shed 
14x16 

36x50 
NE 552 118.5 

.238 
10 

Far SR 
60                4,000 2,600 3 N 900 

Shed 
14x16 

36x50 
NE 552 155.0 

.312 
11 F&P SR 20                6.000 

3,000 
3 G 950 Gable 

18x22 

Yard 
S 528 383.0 

.763 12 P Seb 3                    N 

175 Shed 

8x12 

8x50 E 528 63.0 
.682 13 F&P H 60                3,000 2.000 9 G 

1,000 

Shed 16x20 Yard 
S 

*P 

=Poultryman ;  N=Nut  grower;  Far.— General  farmer. 
tPet.= Petaluma;  SR =San a  Rosa;  Seb.— Sebastopol;  H  — Healdsburg. 

JN 

=Non-glowing;  G=z 

—                            = — 
glowing  or  radiant. 

Electricity  is  making  rapid  strides  in  its  applica- 
tion to  the  poultry  industry,  because  of  its  facility 

for  automatic  control,  its  cleanliness,  its  uniformity 
and  its  low  fire  hazard.  Practically  all  of  the  chickens 
hatched  on  a  large  scale  in  California  today  are  pro- 

duced in  electric  incubators.  Electric  brooding  has 
become  sufficiently  popular  so  that  two  large  con- 

Hens  in  an  electrically  lighted  poultry  run.    Lights  are  used 
during  winter  months  to  increase  egg  production 

cerns  are  now  building  electric  brooders  and  the 
poultryman  is  finding  that  the  same  advantages  that 
applied  in  the  case  of  electric  incubation  apply  to 
electric  brooding.  The  one  notable  objection — the 
possibility  of  an  interruption  of  service  which  might 
prove  harmful  to  the  brood  of  chicks — is  becoming 
relatively  unimportant  because  of  the  dependable 
service  being  rendered  by  the  power  companies. 
Many  of  the  troubles  experienced  in  the  early  designs 
of  electric  brooders  rapidly  are  being  overcome  by 
proper  ventilation. 

Tests  made  by  the  California  Committee  on  the 

Relation  of  Electricity  to  Agriculture  show  that  elec- 

tricity for  operating  brooders  under  California  con- 
ditions is  from  50  to  75  per  cent  cheaper  than  other 

types  of  fuel.  These  tests  show  that  it  costs  from 

one  and  one-half  to  two  cents  to  brood  a  chick  elec- 
trically over  a  period  of  six  weeks.  Table  II  shows 

preliminary  results  of  tests  conducted  on  thirteen 
different  electric  brooders  in  the  Petaluma-Santa 

Rosa  poultry-raising  district. 
The  use  of  artificial  lighting  during  winter  months 

to  increase  egg  production  when  prices  are  high  is  so 

common  that  it  is  felt  that  this  field  needs  little  fur- 

ther study.  Needless  to  say,  many  of  the  large 
poultry  farms  have  equipment  of  this  character,  and 
some  of  the  farmers  have  developed  this  application 
even  to  the  extent  where  dimmers  are  used  on  the 

The  portable  home  lighting  exhibit  used  by  the  University  of 
California  Agricultural  Extension   Service  for  giving  talks 

before  farmers  on  better  home  lighting 

lights  in  the  evening  to  simulate  the  approach  of 
dusk,  it  having  been  found  that  when  the  lights  were 
turned  off  suddenly  and  the  hens  left  in  the  dark 

A   3-hp.   motor   driving   a   compressor   which   operates   three 
milking-machine  units 

they  were  so  confused  that  many  would  fail  to  get  on 
the  roosts.  Time  switches  are  used  for  turning  on 
and  shutting  off  the  lights. 

The  problem  of  cleaning  the  chicken  houses  is  one 
that  may  lend  itself  to  the  application  of  heavy-duty 
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TABLE  III. — Tests  of  Electric  Spray  Rigs.   

Items     Test  Number 

Tabulated             *1                      2  3  **4                    5 

Si??  ranch  acres                                    30                   260  250  56i4                 ̂     SO 

Number  trels                              2,270              20.200  22,000  4,300                5,000 Aeetrees-ws          5  to  40              2  to  20  15  to  34  3  to  60                     23 
Soacinc  trees-fi          24x24               20x20  20x20  16x16                16x24 

ISmp  location..  ■;.■.■  .•;,....          Corner             Center  Center  Corner             Corner 
No.  pumpcyl                3                        4  3 

^^^tor..-.;:::::::::::;::::;;:::::::     rsi.      ̂ .It  rlt,  dt       dt 
Trees  sprayed  per  acre               ^Ifi                7]^  ̂ 9  ̂ItO                ̂ ui Trees  sprayed  per  day             756                2  020  2,200  1,/JU                 i,uuu 
Acres  sprayed  per  day                10                 18  5  20  2  774                   878 
Trees  sprayed  per  hr                84                   202  220  123                    100 
Acres  sprayed  per  hr            1.    1                  1-85  2.02  .774                  .878 

Trees  sprayed  per  man  per  hr                14                       6  8.75  /u                    ̂ u 
Acres  sprayed  per  man  per  hr   185                    308  .33  .138                  .W3 

goTsyTmpertere:::;:;:;;:::;. :;:;:.:.  iss       57.70  40.00  106.30   37^50 Costpertree         «.767                   .53  .367  .625                   .320 

*Designed  for  150  acres.  Installation  not  complete.  j  i  j     i     » 
**Uses  large  irrigation  motor  in  same  pump  house.  Initial  cost  high  due  to  large  motor  and  remodeled  plant. 
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40 

4,000 

35 

16x20 Side 

3 
3 

5  hp 

50 

5,000 
23 

16x24 

Corner 3 

3M 

10  hp 

130 

10,100 
2  to  20 

20x20 
Center 3 

3J€ 

7.5  hp 

130 

10,100 2  to  20 
20x20 

Center 
4 

314 

7.5  hp 

136 
800 

5.88 80 

.588 26 

.196 

74.8 

3.17 

114 

1,000 8.78 100 

.878 

20 

.175 

80.9 9.36 
37.50 

.320 

109 

1,444 
13.24 
144.4 

1.324 9.0 
.147 81.5 

7.29 57.70 

.53 

109 

1,444 13.24 144.4 

1.324 9.0 

.1475 80.7 

8.24 
57.70 

.55 

vacuum  cleaning  apparatus  such  as  is  used  in  hotels. 

The  poultry  men  are  waiting  to  be  shown  whether 
this  equipment  can  be  applied  successfully. 

In  the  orchards  of  California  electricity  is  finding 
new  uses  aside  from  pumping.  One  of  the  most 
recent  developments  is  stationary  spraying.  Nine 
installations  covering  approximately  1,000  acres 

have  been  studied  by  the  committee.  Facts  discov- 
ered in  these  studies  show  that  the  orchardist  can 

A  farm  shop  of  the  type  recommended  by  the  committee 

spray  under  adverse  ground  conditions  and  that  the 
ability  to  spray  promptly  and  quickly  is  an  import- 

ant factor  in  the  "bringing  in"  of  his  crop.  Installa- 
tion costs  average  approximately  $55  per  acre  and 

are  as  low  as  30  cents  per  tree.  Motors  range  be- 
tween 5  and  10  hp.  for  this  service.  The  use  is 

seasonal,  but  since  it  precedes  the  irrigation  load  it 
gives  a  better  general  load  factor  for  the  farm. 
While  the  committee  has  no  definite  figures  on  oper- 

ating costs  as  yet,  the  indications  are  that  spraying 

with  this  type  of  equipment  will  be  comparatively 
low.  Table  III  gives  the  results  of  studies  of  this 
subject  to  date. 

A  possible  field  of  application  which  will  require 
considerable  study  is  the  dehydration  of  fruits  and 
nuts.  Marked  success  has  been  experienced  with  oil- 
fired  dehydrators,  and  one  successful  installation  has 
been  made  with  electricity  furnishing  the  heat  for  the 
dehydration  of  walnuts.  The  problem  is  one  of  a  de- 

sign which  will  permit  economic  operation.  The 
committee  is  making  a  tabulation  of  the  physical 
properties  of  the  various  fruits  and  nuts  which  are 
dehydrated  in  the  state,  with  an  idea  of  having  on 
hand  data  which  will  be  of  use  in  the  design  of  elec- 

tric dehydrators  at  some  later  date. 
The  California  dairyman  has  found  a  number  of 

applications  of  electric  power  in  addition  to  his 
pumping  requirements.  Electric  milking  machines 
are  being  used  successfully  in  many  of  the  large 
dairies.  Seven  dairies  where  milking  machines  sup- 

planted hand  milking  were  studied  by  the  committee, 
the  herds  varying  from  20  to  420  cows  and  the  milk 
production  from  18.5  to  29  lb.  per  cow.  The  aver- 

age energy  consumption  per  day  per  cow  was  .076 
kw-hr.  The  average  cost  of  energy  per  cow  per 
month  was  $.0455  on  the  basis  of  an  energy  rate  of 
2  cents  per  kw-hr.  The  average  energy  cost  per  100 
lb.  of  milk  was  $.0065.  The  results  of  this  study  are 
shown  in  Table  IV. 

In  a  recent  survey  made  by  the  chief  of  the  State 
Bureau  of  Dairy  Control  the  majority  of  the  district 
dairy  inspectors  stated  that  the  thing  most  needed 
by  the  dairy  industry  at  the  present  time  was  an 
electric  sterilizer  which  would  furnish  sufficient  hot 

water  for  washing  pails  and  cans  and  sufficient  steam 

TABLE  TV. — Tabulation  of  power  requirements  of  electric  milking  machines  on  seven  dairies. 

Elec. Elec. Av.  milking 
Amt.  milk per  day per  day Elec. time  per  cow Power  cost 

Dairy No.  of No.  cows No.  of per  cow per  cow per  100  lb. 
cost  per per  day 

per  100  lb. No, units 
per  unit 

cows 

per  day- 

lb. kw.-hr. milk 
kw.-hr. 

cow  pet 
month 

m  mm. 

milk* 

10  D 
420 

6 2D 

60 

120 
7 2D 43 

86 
1 4S 12 

48 

3 2D 19 38 
5 2S 14 

28 

4 1  D 20 

20 

Average 

*Assum ng  a  powe r  cost  of 2cp=T kw.-hr.  which 

20.6 
18.5 
19.2 
22.7 22.6 
23.8 
29.0 

23.2 

.033 

.050 

.038 

.075 

.0816 

.112 

.145 

.076 

.16 

.27 

.198 

.33 

.36 

.47 

.50 

.327 

S.02 
$.032 

S.023 $.043 

$.048 S.066 

$.087 
$.0455 

8.406 12.09 

12.76 

'isisi" 11.795 

.32c .54c 

.39c 

.66c 

.72c 

.96c 1.00c 

;  about  the  average  rate  paid. 
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for  sterilization.  Manufacturers  are  having  some 
success  with  the  development  of  this  type  of  equip- 

ment. Electric  refrigeration  is  also  a  field  for  de- 
velopment in  the  case  of  the  small  dairies  of  the 

state.    It  is  already  widely  used  in  the  big  dairies. 

Spraying  half  a  mile  from  the  spray  house  where  a  motor 
drives  the  spray  pump.    The  difficulty  of  using  a  portable  rig 

can  be  realized  when  the  height  of  the  grass  is  noted 

While  the  work  of  the  committee  has  shown  that 
the  principal  agricultural  users  of  electricity,  aside 
from  the  home,  are  the  poultryman,  the  orchardist, 
the  dairyman  and  the  farmer  requiring  pumped 
water  for  irrigation,  there  are  several  miscellaneous 

uses  for  general  fai-ming  which  might  be  mentioned. 
The  greatest  need  is  for  a  portable  motor  between 
5  and  10  hp.  in  capacity  for  utility  purposes.    If  the 

problem  of  transmission  of  energy  to  various  parts 
of  the  farm  can  be  solved,  the  farmer  can  use  a 
motor  of  this  size  which  can  be  transported  from 
place  to  place.  Such  a  motor  would  cut  down  his 
initial  investment  in  electrical  equipment  and  de- 

crease his  demand  charge  because  one  portable  motor 
would  do  the  work  of  two  or  three  stationary.  In 
some  instances  he  is  holding  down  his  demand 
charge  by  installing  a  double-throw  switch  for  two 
motors  used  for  different  purposes. 

Through  its  cooperation  with  the  farm  mechanics 
teachers  throughout  the  state  the  committee  is  en- 

couraging the  construction  of  a  modern  and  conven- 
ient farm  workshop  with  an  electric  motor  installed. 

One  of  the  accompanying  views  shows  a  shop  of  the 
type  recommended. 

The  committee  has  found  that  the  farmer  will  use 
electricity  where  it  will  perform  a  service  either 
better  or  cheaper  than  other  forms  of  power  or 
where  it  will  improve  the  quality  of  the  crop  he  is 
producing.  The  electrical  industry  in  the  past  has 
looked  upon  the  problem  as  one  of  education  of  the 
farmer.  This  is  not  the  case  in  the  strictest  sense 
of  the  word.  The  problem  of  rural  electrification 
seems  rather  to  consist  of — first,  the  education  of 
the  electrical  industry  to  the  needs  of  the  farmer; 
second,  education  of  the  farmer  to  the  possibilities 
of  electricity;  and  third,  cooperation  between  the 
farmer  and  the  electrical  industry  in  the  production 
of  proper  machinery  and  its  use. 

Although  rural  electrification  has  developed  in 
California  faster  than  in  other  sections  of  the  coun- 

try, there  is  still  much  to  be  done,  and  there  are 
many  applications  for  the  economical  use  of  electric- 

ity. Mutual  cooperation  between  the  power  com- 
panies, the  manufacturers  and  the  farmers  will  solve 

these  problems  to  the  advantage  of  all.  The  Cali- 
fornia Committee  on  the  Relation  of  Electricity  to 

Agriculture  is  working  on  these  problems  at  the 
present  time,  fixing  its  attention  not  on  generalities 
but  upon  specific  applications.  This  work  is  expected 
not  only  to  develop  facts  and  information  which  will 
be  of  value  to  the  electrical  industry  and  farmers 
of  California  but  also  because  of  the  extent  of  rural 
electrification  in  that  state,  to  furnish  data  which 
will  guide  and  assist  the  industry  and  the  farmers 
in  other  sections  of  the  country  where  steps  are 

being  taken  to  provide  adequate  electrical  service  to 
the  farm. 

Two  types  of  electric  brooders.    The  views  on  the  left  and  in  the  center  show  the  top  and  bottom,  respectively,  of  a  non- 
glowing  or  black  heat  type.    The  picture  on  the  right  shows  the  glowmg  or  radiant  type 



586 Journal    of    Electricity [Vol.  54  — No.   12 

A. 

---■^ 

p 

1 

^r;:;:;-;niwBwiMliX 

"««a~U6   M     ,S    B    IE    IC'   K'   if.-     ;;"  d 
"'^■11.   ,i"- i'f^'^fjy^^^^*^^"^^ 

_•"•  ~ 
lililll    'F          ^^^*:^F^ 'P^l^Tir*'!'""*'  --Bi8aiiiiM~'r~''**''t"     r'.yHlil 

Si'SysSK^SSS^S! 

^p§j 
^^ 

t?"  -  -  ,  ■                     -  -T" 

"<-'-■: /-...;-- 

■.'''"'--,  -,  r-'  -■"^-      ---1^^-"  ■'"-"^"^wmni 

i** 
^^ H 

,..„.           ,.^^^,«.,^ 

"'■*'*'*ai^Sss..^„f::3sr"^*  ■  iHutai^mi^iimi 
_-..._ — ___ 

-^^  "^^V,/^:, 

-     .    .  "■'"'     ■   ̂  ~v-^»Sr*^Sb.'       '"        '■-'"'^i^SBS 

  jM^^m^ 
i 

1 

IHEBSBHHIlHHBSSSi 

^r% 
-  .        -^ 

General  view  of  mill  of  Carlisle-Pennell  Lumber  Company,  Onalaska,  Wash.,  with  log  pond  in  the  foreground 

The  Lumber  Industry — A  Potential 
Utility  Load 

L'
 UMBERING  is  one  of 

the  most  important  in- 
dustries on  the  Pacific 

Coast  aind  a  particularly 
vital  business  to  the  north- 

western states  of  Washing- 
ton and  Oregon.  One-third 

of  the  country's  reserve  of 
standing  timber  lies  in  these 
two  states,  so  it  is  but 
natural  that  the  lumber 
production  of  these  states 
must  continue  to  increase 
at  a  rapid  rate  in  order  to 
supply  the  deficiency  result- 

ing from  reduced  produc- 
tion in  the  South,  East  and 

Middle  West  as  the  available  timber  stands  of  these 
districts  become  exhausted.  Only  a  few  years  ago  the 
total  lumber  production  of  Oregon  and  Washington 
was  less  than  6,000,000,000  ft.  per  year.  In  1920  it 
was  approximately  7,500,000,000  fti,  and  in  1924  it 
has  been  estimated  at  9,500,000,000  ft. 

By  E.  F.  W^hitney Manager,  General  Electric  Company,  Portland,  Ore, 

lllllllllllllllllllllllllllilllllllllllllilliililllllllllllllllllllllilllllllilllllllllllilllllllllllllllllllllllllllllllllllllll^ 

/N  recent  years  great  advances  have 
been  made  in  the  electrification  of 

the  lumber  industry  in  the  Northwest, 

but  the  bulk  of  the  energy  consumed  in 

the  production  of  lumber  in  this  territory 

is  generated  by  the  mills  themselves. 

The  possibilities  in  the  field  are  discussed 

here  by  a  man  who  has  made  a  study 
of  the  situation. 

niiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiin^    iiiiiitii 

The  increase  in  the  last 
four  years  has  not  been  so 
rapid  as  was  predicted.  The 
remaining  supply  of  south- 
em  timber,  while  diminish- 

ing, is  not  being  exhausted 
at  the  rapid  rate  that  esti- 

mates of  five  years  ago  in- 
dicated. This,  in  some 

measure,  is  due  to  the  con- 
servation program  being 

followed  by  southern  manu- 
facturers. Some  large  oper- 

ators of  the  South  hope 

that,  with  their  reforesta- 
tion plans  in  complete  oper- 

ation, they  will  have  prac- 
tically a  continuous  timber-producing  unit,  and  in 

fact,  present  indications  are  that  the  South  will  con- 
tinue to  be  an  important  lumber-producing  section 

for  a  number  of  years.  However,  continually  increas- 
ing demands  will  be  made  on  the  timber  reserves  of 

the  Northwest  to  supply  the  gradually  diminishing 
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LOGS  upon  entering  a  sawmill  first 
pass  through  the  headrig.  Above  at 

the  left  is  the  head  end  of  a  mill  showing 
trolley-driven  log  carriage,  band  head 
saw  and  the  controllers  for  the  live  rolls. 
Top  right  shows  a  battery  of  ten  upright 
shingle  machines,  each  driven  by  one 
10-hp.  and  one  3-hp.  motor.  At  the  left 
is  a  view  of  a  pony  trimmer  in  a  plan- 

ing mill  driven  by  a  25-hp.  motor.  The 
operator,  seated  at  the  right,  operates  a 
keyboard  which  controls  the  battery  of 
nineteen  saws,  which  cut  the  planed 
boards  into  different  lengths.  The  saws 
are  raised  and  lowered  by  compressed 

air.  Bottom  left  shows  a  300-hp.  motor 
direct-connected  to  a  14  x  72-in.  edger  in 
one  of  the  large  mills  in  the  Northwest. 
Bottom  right  shows  a  300-hp.  motor 
direct-connected  to  double  exhaust  fans 
in  a  planing  mill.  One  of  the  reasons  for 
the  adoption  of  electric  drive  in  the  mills 
is  the  fact  that  motors  can  be  connected 
directly  to  machinery,  thus  doing  away 
with  costly  line  shafting.  Most  of  the 
modern  machines,  as  will  be  noted  in  the 

photographs,  have  unit  drive. 
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production  of  other  sections,  and,  as  conditions  re- 
quire, the  Northwest  must  expand  its  production  to 

meet  the  trade  demands  of  the  world.  This  does  not 
necessarily  mean  a  large  increase  in  the  number  of 
existing  mills,  but  it  does  signify  a  greater  produc- 

tion for  existing  mills  and  the  addition  from  time  to 
time  of  large  milling  units  which  v/ill  be  erected  by 
those  lumbermen  that  transfer  their  scene  of  opera- 

tion from  other  sections  to  the  Northwest. 
Ten  to  twelve  years  ago  there  was  in  operation  a 

number  of  what  would  be  considered  today  small- 
capacity  mills.  In  1910  a  standard  sawmill  unit  was 
assumed  to  have  a  capacity  of  about  100,000  ft.  per 
day,  or  an  annual  production  of  28,000,000  to 
30,000,000  ft.  Today  the  tendency  is  toward  a 
smaller  number  of  manufacturing  units  with  the  arbi- 

trarily assumed  standard  mill  producing  probably 
160,000  ft.  per  day,  or  40,000,000  to  45,000,000  ft. 
per  year.  The  trend  therefore  is  toward  larger  man- 

ufacturing units,  a  smaller  number  of  which  will  give 
greater  production,  and,  of  course,  in  general  the 
larger  the  manufacturing  unit  the  more  efficiently 
will  such  units  be  designed  and  constructed. 

Trend  Toward  Electrical  Operation 

A  large  mill  cannot  afford  to  use  any  other  motive 
power  than  electricity.  The  first  cost  of  a  large  elec- 

tric mill  is  no  higher  and  often  is  less  than  the  first 
cost  of  a  steam-engine,  belt-driven  mill  of  equal 
capacity.  But  a  small  mill  with  a  capacity  of  25,000 
to  40,000  ft.  per  day  cannot,  as  a  rule,  be  built  for 
electric  drive  as  cheaply  as  a  steam-driven  mill.  In 
both  cases  the  first  cost  referred  to  covers  the  com- 

plete mill  installation,  including  boiler  plant  in  the 
case  of  steam  drive  and  power  plant  in  the  case  of 
electric  drive.  The  reason  for  the  higher  first  cost  of 
the  small  electric  mill  is  evident,  but  when  such  mill 
is  located  favorably  within  reach  of  central-station 
power,  the  necessity  of  a  generating  unit  is  removed 
and  the  electric  mill  can  be  constructed  for  as  low  a 
first  cost  as  the  steam  mill. 

Since  the  tendency  in  milling  operations  is  toward 
larger  units,  and  since  in  the  larger  units  electric 
drive  has  proved  economical,  it  may  be  said  that  the 
general  tendency  of  the  lumber  industry  is  toward 
electric  drive.  In  fact  today  every  new  modern  saw- 

mill is  designed  and  built  to  use  electric  power  prac- 
tically without  controversy  as  to  the  feasibility  of 

using  steam.  Since  the  electric  mill  requires  a  sup- 
ply of  power  which  either  must  be  generated  by  the 

mill  or  be  purchased  from  available  'utility  systems, the  potentialities  of  load  development  in  this  field  are 
increasing  rapidly. 

Possibilities  from  Central  Station  Standpoint 
To  produce  and  finish  the  9,500,000,000  ft.  of  lum- 

ber estimated  to  have  been  manufactured  in  the 
Northwest  in  1924  would  require  approximately 
500,000,000  kw-hr.  Of  this  total  lumber  production 
approximately  46  per  cent  was  produced  by  the  use 
of  electric  power,  which  leaves  a  possible  load  de- 

velopment of  270,000,000  kw-hr.,  the  greatest  part  of 
which  is  available  to  existing  lines  of  utility  systems 
as  potential  additions  to  their  present  loads.  This 
assumes,  however,  that  none  of  the  existing  electric 
mills,  a  great  number  of  which  now  generate  their 

own  energy,  will  be  converted  to  the  use  of  central- 
station  energy,  but  I  believe  that  in  time  a  consid- 

erable portion  of  this  present  use  of  230,000,000  kw- 
hr.  will  be  supplied  from  the  utility  systems  of  the 
Northwest.  The  history  of  almost  every  sawmill  is 
one  of  constantly  increasing  power  demand,  and 
when  the  limit  of  the  present  generating  equipment 
of  these  mills  is  reached  and  additional  load  is  added, 
the  surplus  can  be  taken  care  of  most  economically 
by  central-station  service. 

Table  of  General  Statistics  on  Lumber  Industry 
(Approximate  Figures.) 

Total    production,    Washington    and  •  Oregon, 
1924   9,500,000,000  ft. 

Distribution    by    districts    showing    principal 

producing  centers — 

Oregon — Portland  and  Columbia  River   1,641,165,000  ft. 
Coos  Bay  and  Coquille  River      384,973,000  ft. 
Klamath  Falls      266,296,000  ft. 

Washington — 
Seattle     district      481,100,000  ft. 
Tacoma  district   1,059,835,000  ft. 
Everett   district      912,982,000  ft. 
Bellingham    district      409,300,000  ft. 
Grays    Harbor   1,261,600,000  ft. 
Willapa  Harbor      222,600,000  ft. 

Total  electrical  energy  required  to  manu- 
facture entire  production  of  these  two 

states   500,000,000  kw-hr. 
Per  cent  of  total  production  electrified    46 
Per  cent  of  total  number  of  mills  electrified  9 

Total  electrical  energy  required  to  yard  and 
load  entire  log  production  of  these  two 
states    145,000,000  kw-hr. 

Per  cent  of  total  log  production  electrified  3.4 

It  is  interesting  to  note  that  while  approximately 
46  per  cent  of  the  total  lumber  output  of  Oregon  and 
Washington  is  produced  with  electric  power,  only 
about  eight  and  a  half  to  nine  per  cent  of  the  total 
number  of  sawmills  in  these  two  states  uses  electric 
power,  excluding  a  number  of  mills  having  only 
one  or  two  motors  installed  for  specific  duty.  The 
inclusion  of  these  probably  would  double  this  per- centage. 

A  study  of  the  relative  locations  of  these  mills 
may  be  of  interest.  About  65  per  cent  of  the  total 
lumber  production  is  contributed  by  mills  located  on 
tidewater  and  at  or  near  the  shipping  centers,  as 
Portland  and  the  Columbia  River,  Coos  Bay,  Seattle, 
Tacoma,  Everett,  Bellingham,  Anacortes,  Grays 
Harbor  and  Willapa  Harbor.  All  of  these  localities 
now  have  adequate  utility  service,  and  it  will  be  a 
natural  development  that  in  time  a  considerable 
number  of  the  mills  located  here  will  take  advantage 
of  the  convenience  and  economy  of  central-station 
service.  Of  course  it  also  happens  that  about  30 
per  cent  of  the  mills  in  these  same  districts  at 
present  are  electrified,  but,  nevetheless,  a  large  per- 

centage is  still  left  as  prospective  profitable  load. 

Logging  Presents  a  Large  Field 
The  logs  from  which  this  lumber  is  produced  must 

be  gathered  from  their  place  of  growth  in  forests 
and  transported  to  the  mills  also  by  the  use  of  power. 
This  is  almost  a  virgin  field  for  load  development.  K 
all  the  logging  operations  of  Oregon  and  Washington 
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possibly  could  be  electrified  for  only  that  part  of  the 

work  involving-  hauling  the  log  from  the  place  where 
'  it  is  felled  and  loading  it  upon  the  flat  car,  this  alone 
would  require  about  145,000,000  kw-hr.  per  year.  At 
present  the  electric  logging  in  the  two  states  uses 
about  5,000,000  kw-hr.  per  year,  less  than  three  and 
a  half  per  cent  of  the  total  production  being  produced 
electrically. 

It  is  estimated  variously  that  there  are  some 
2,000  logging  engines  in  daily  operation  in  these  two 
states,  of  which  only  thirty  are  operated  electrically. 
The  situation  in  this  department  of  the  lumber  in- 

dustry is  substantially  the  same  as  that  in  the  saw- 
mill branch  of  the  business,  in  that  the  greater  por- 
tion of  the  output  is  produced  by  a  relatively  few 

large  operators.  Again  the  situation  is  comparable 
in  that  the  large  operators  can  afford  to  electrify 
under  conditions  that  would  be  prohibitive  to  the 
small  operators.  It  is  likewise  true  that  when  power 
is  available  a  greater  saving  can  be  effected  from 
electrification  of  logging  operations  than  obtains 
from  electrification  of  the  sawmill.  Logging  opera- 

tions, however,  are  usually  located  more  remotely, 
and  this  fact,  I  believe,  has  militated  against  a  more 
complete  investigation  of  the  possibilities  of  serving 
them  electrically.  But  mere  remoteness  should  not 
prevent  a  complete  economic  survey,  because  there  is 
now  before  us  an  example  of  the  electrification  of  a 
logging  operation  involving  the  ultimate  construc- 

tion of  sixty  miles  of  66,000-volt  line.  This  company, 
having  determined  upon  a  program  of  electrification, 
built  thirty  miles  of  this  line  as  an  initial  installa- 

tion, and  the  economies  effected  have  justified  fully  a 
continuation  of  the  program  adopted. 

Three  Stages  of  Development  in  Electrification 

From  the  beginning,  the  history  of  electric  appli- 
cation to  the  different  operations  of  the  lumber  in- 
dustry has  been  the  same  as  in  many  other  indus- 

tries. At  first  it  was  largely  a  question  of  convinc- 
ing the  manufacturers  of  the  advantages  of  electric 

drive.  This  stage  has  been  passed  completely;  but, 
as  in  a  number  of  other  industries,  and  particualrly 
so  in  the  lumber  industry,  because  some  steam  is  re- 

quired for  a  part  of  the  manufacturing  process  and 
because  mill  refuse  provides  apparently  cheap  fuel, 
practically  all  installations  made  during  the  first 
stage  generated  their  own  power  in  isolated  plants. 

Then  came  a  consideration  of  the  actual  cost  of 
this  power,  and  in  many  instances,  particularly 
those  more  favorably  located,  central-station  service 
was  shown  to  offer  economies  and  conveniences 

which  made  the  installation  of  the  lumber  company's 
isolated  plant  seem  inadvisable.  We  have  entered 
this  second  stage.  With  the  large  possibilities  of 
profitable  loads  facing  the  utility  companies,  and 
the  necessity  for  reduced  manufacturing  costs  that 
faces  some  mill  operators  coupled,  in  some  instances, 
with  the  necessity  of  increasing  the  power  supply, 
both  will  give  more  intensive  study  to  this  problem 
which  in  the  past  was  assumed  to  have  been  an- 

swered correctly  without  controversy.  This  naturally 
will  lead  to  the  third  stage,  to  which  we  can  look  for- 

ward confidently — to  that  time  when  electric  drive 
already  having  been  proved  the  most  economical 
power,  universal  central-station  service  will  be  ac- 

cepted as  the  most  economical  source  except  in  in- 
stances in  which  certain  extraordinary  elements 

perhaps  may  operate  in  favor  of  the  isolated  plant. 

Review  of  the  Activities  of  the 
Commercial  National  Section 

By  W.  R.  Putnam 
Chairman  Commercial  National  Section,  N.EX.A.,  Vice-President 

and  General  Manager,  Idaho  Power  Company,   Boise,  Idaho 

DURING  the  present  administrative  year,  July 

1,  1924,  to  June  30,  1925,  the  Commercial  Sec- 
tion of  the  National  Electric  Light  Association 

has  held  three  conferences — the  first  at  Chicago, 
Aug.  26  to  28,  1924 ;  the  second  at  San  Rafael,  Calif., 
Nov.  19  to  21,  1924,  and  the  third  at  New  York  City, 
March  17  to  19,  1925. 

In  order  to  secure  better  results  from  the  work  of 
the  section  and  more  active  participation  by  the 
commercial  men  of  the  industry  in  this  work,  special 
efforts  of  the  oflficers  of  the  section  during  the  year 
have  been  directed  toward  the  following  matters  of 
policy : 

First,  to  secure  a  better  realization  on  the  part  of 
commercial  men  and  the  companies  that  the  work  of 
the  Commercial  Section  is  intended  to  produce  more 
and  better  business  for  the  companies; 

Second,  that  active  participation  by  commercial 

men  in  the  work  of  the  section  cannot  help  but  pro- 
duce better  business  for  the  companies  these  men 

represent ; 

Third,  that  as  much  work  of  the  section  as  possible 
be  performed  by  the  subcommittees  of  the  geographic 
divisions,  thus  insuring  a  much  wider  participation 
by  the  commercial  men; 

Fourth,  that  each  committee  center  its  activities 
as  far  as  possible  upon  a  few  major  subjects  within 
the  scope  of  that  committee,  thus  having  a  definite 
objective  for  the  work  of  the  year,  rather  than  at- 

tempting to  cover  all  phases  of  the  subjects  included 
in  the  scope  of  the  committee. 

Former  standing  committees  of  the  section — ap- 
pliance, electric  cooking  and  heating,  power,  lighting, 

transportation,  and  customers  relations — were  con- 
tinued, and  new  committees  to  take  up  electric  do- 
mestic refrigeration,  industrial  street  and  highway 
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lighting,  and  radio,  and  a  new  subcommittee  of  the 

power  committee  on  commercial  cooking  and  heating, 
were  appointed. 

The  electric  cooking  and  heating  committee,  under 

the  chairmanship  of  A.  C.  McMicken,  sales  manager, 

Portland  Electric  Power  Company,  Portland,  appor- 
tioned its  work  among  the  geographic  divisions,  as- 

signing to  the  Northwest  Electric  Light  and  Power 
Association  committee,  under  the  leadership  of 

Lewis  A.  Lewis,  sales  manager.  The  Washington 

Water  Power  Company,  Spokane,  a  study  of  the 

characteristics  of  electric  range  loads  for  the  pur- 

pose of  securing  more  definite  information  than  is 
now  available  to  show  the  investment  required  on 

the  part  of  electric  service  companies  for  handling 

this  load.  A  special  study  of  water  heating  was  as- 
signed to  the  Pacific  Coast  Electrical  Association 

committee  under  the  leadership  of  R.  C.  Bragg, 

Vallejo  Electric  Light  &  Power  Company,  Vallejo, 

Calif.  To  the  Great  Lakes  Division  commit- 
tee, C.  0.  Dunten,  Central  Illinois  Public  Service 

Company,  Springfield,  111.,  chairman,  was  assigned  a 
study  of  the  costs  of  servicing  electric  ranges ;  and 

to  a  a  special  committee,  of  which  C.  E.  Greenwood, 
Edison  Electric  Illuminating  Company,  Boston,  is 

chairman,  a  study  of  the  possible  changes  in  wiring 

requirements  with  a  view  to  reducing  the  cost  of 

customers'  wiring  for  range  installations. 
The  industrial  lighting  committee,  with  J.  F. 

Becker,  United  Electric  Light  &  Power  Company, 
New  York  City,  as  chairman,  has  prepared  all  details 

for  an  intensive  campaign  to  be  conducted  in  all  in- 
dustrial centers  during  the  fall  of  this  year  for  the 

purpose  of  securing  additional  use  of  electricity  for 
industrial  lighting  purposes  by  present  customers. 
The  thought  underlying  the  appeal  to  be  used  in  this 
campaign  is  that  better  and  more  adequate  lighting 
will  decrease  accidents,  decrease  spoilage  of  goods, 
and  increase  the  output  per  man. 

The  appliance  committee,  Thomas  W.  Berger,  The 
Philadelphia  Electric  Company,  Philadelphia,  chair- 

man, and  T.  L.  Phillips,  Union  Gas  &  Electric  Com- 
pany, Cincinnati,  Ohio,  vice-chairman,  has  produced 

some  very  excellent  studies  showing,  first,  the  in- 
creased kilowatt-hour  sales  resulting  from  the  use  of 

various  appliances  by  residential  customers,  and, 
second,  the  kinds  of  campaigns  necessary  to  mer- 

chandise appliances  successfully. 
The  electric  domestic  refrigeration  committee,  G. 

E.  Miller,  Cleveland  Electric  Illuminating  Company, 
Cleveland,  chairman,  reports  on  the  consumption  of 
refrigerators,  the  costs  of  servicing,  merchandising 
problems,  ice  cream  cabinets,  and  individual  water- 
cooling  systems. 

The  power  committee,  with  V.  M.  F.  Tallman, 
Charles  H.  Tenney  &  Company,  Boston,  as  chairman, 
devoted  special  attention  to  competitive  waste-heat 
installations,  as  well  as  to  other  forms  of  competitive 
power  including  diesel  engines.  It  also  has  studied 
the  kilowatt-hour  consumption  per  unit  of  product 
in  various  .industries,  and,  through  a  subcommittee 
on  commercial  cooking  and  heating  under  the  leader- 

ship of  A.  M.  Lloyd,  Commonwealth  Edison  Com- 
pany, Chicago,  is  preparing  a  most  exhaustive  report 

on  the  subject  of  industrial  heating. 

The  transportation  committee,  B.  J.  Martin,  Com- 
monwealth Edison  Company,  Chicago,  chairman,  has 

centered  its  work  principally  upon  giving  more  pub- 
licity, both  among  electric  service  companies  and 

among  prospective  users,  to  the  aesirability  of  the 
electric  truck  for  certain  transportation  require- 

ments, and  to  securing  more  active  participation  of 
electric  service  companies  in  the  promotion  of  elec- 

tric truck  sales. 
The  lighting  committee,  C.  C.  Munroe,  Detroit 

Edison  Company,  Detroit,  chairman,  early  in  the 
year  spent  its  time  furthering  the  work  of  the  home 
lighting  educational  committee,  and  has  given  special 
attention  to  home  lighting  and  commercial  lighting 

requirements. 
The  street  and  highway  lighting  committee,  with 

E.  W.  Lloyd,  Commonwealth  Edison  Company,  Chi- 
cago, as  chairman,  realizing  that  the  growth  of  this 

class  of  business  had  not  kept  pace  with  the  growth 
of  population,  has  made  special  recommendations  as 
to  how  commercial  organizations  of  electric  service 
companies  should  proceed  to  secure  their  share  of 
this  business. 

The  customers  relations  committee,  F.  F.  Kellogg, 
Duqueshe  Light  Company,  Pittsburgh,  chairman,  has 
continued  the  monthly  service  suggestions  and  has 

given  special  study  to  the  problem  of  the  responsi- 
bility of  commercial  men  in  seeing  that  good  cus- 

tomers relations  are  secured  and  maintained  by  the 
companies. 

Due  to  the  active  participation  of  so  many  com- 
mercial men  in  the  industry  in  the  work  of  the  va- 

rious committees,  unusually  good  results  have  been 
secured  and  most  excellent  reports  have  been  pre- 

pared. These  will  be  helpful  to  any  commercial  man 
studying  the  problem  of  how  to  direct  the  com- 

mercial activities  of  his  company  so  as  to  secure  the 
best  results. 

The  Economy  of  Electric  Trucks. — Electric  trucks 
are  outstandingly  the  most  efficient  and  economical 
means  of  transportation  where  the  short-haul,  many- 
stop  problem  as  it  exists  in  metropolitan  areas  is  to 
be  met.  Hills  and  even  sandy  roads  no  longer  are 
the  bogey  that  they  once  were.  Notwithstanding 
these  and  others  facts  and  figures,  development  and 
operation,  there  are  today  only  about  500  electric 
trucks  in  operation  in  the  state  of  California  while 
there  are  10,000  draft  horses  in  daily  use  in  the  two 
cities  of  San  Francisco  and  Los  Angeles  alone.  On 
the  basis  that  the  average  truck  will  do  the  work 
of  a  team  of  two  horses,  this  tells  us  that  there  is  a 
potential  field  for  5,000  electric  trucks  in  these  two 
cities,  to  say  nothing  of  the  many  other  Pacific  Coast 
cities  and  towns.  The  main  thing  which  seems  to  be 
lacking  is  a  recognition  of  the  potential  and  logical 
sales  and  application  field  that  actually  exists  and  is 
waiting  for  someone  to  wake  up  to  the  fact.  While 
this  vehicle  will  undergo  the  normal  development  of 
the  times  along  with  the  other  machinery  in  use,  the 
period  of  experimentation  is  over  and  a  finished 
product  awaits  the  potential  user.  Not  only  is  the 
electric  truck  the  best  available  means  of  solving  the 
transportation  problem  mentioned  above,  but  it  is  a 
most  excellent  off -peak  load  builder. 
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Snook  O'Brien's  Model  Diversified 
Electrical  Farm 

FROM  the  standpoint  of 
the  central  station  the 
electrification  of  the 

farm  presents  two  problems 
that  must  be  solved  before 

the  most  satisfactory  re- 
sults can  be  obtained  for 

the  company  and  the  con- 
sumer. In  the  first  place, 

the  development  of  this 
class  of  business  must  be 
accomplished  to  warrant  the 
line  extensions  that  are 
necessary.  In  the  second 
place,  after  the  business  has 
been  secured,  the  aim  of  the 
commercial  department  is 
so  to  diversify  the  demand 
that  the  period  of  use  will 
come  as  close  to  the  full  year  as  possible. 

From  the  point  of  view  of  the  customer,  the  ques- 

tion that  arises  is,  "How  may  I  produce  the  greatest 
yield  with  the  least  expense?"  The  answer  to  this 
question  also  is  affected  to  a  great  degi-ee  by  the  two 
problems  that  confront  the  central-station,  for  with 
a  large  agricultural  load  of  a  diversified  character 
with  a  high  yearly  load  factor  lower  rates  per  unit 
of  power  can  be  offered  to  the  consumer. 

Using  this  analysis,  it  can  be  seen  readily  that  the 
interests  of  the  central  station  and  the  agricultural 
consumer  are  identical,  namely,  the  extension  of  elec- 

tric service  in  agricultural  districts  and  the  diversifi- 
cation of  demand  so  that  a  moderate-sized  installa- 

tion, working  practically  the  year  around,  may  be 
used  to  furnish  the  necessaiy  power  for  the  farm. 

Looking  toward  the  more  extensive  electrification 
of  agricultural  districts  and  the  minimizing  of  the 
cost  of  power  per  unt  of  product,  the  agricultural 
power  committee  of  the  Commercial  Section,  Pacific 
Coast  Electrical  Association,  at  the  suggestion  of 
A.  M.  Frost,  chairman  of  the  section,  has  devoted 
considerable  study  to  the  problem.  In  its  studies  the 
committee  reached  the  conclusion  that  to  present  the 
matter  most  forcibly  to  the  agricultural  consumer 
and  the  central-station  commercial-department  sales- 

man, something  more  than  the  use  of  statistics 
would  be  necessary.  The  use  of  a  model  farm  was 
considered,  but  it  was  agreed  that  such  an  exhibit 
presented  without  figures  and  facts  thoroughly 
worked  out  would  be  of  little  value. 

The  aim  of  the  leaders  in  the  movement  to  pre- 
pare accurate  statistics  and  visual  data  on  the  mod- 

ern farm  was  so  to  present  the  information  that  it 
would  be  strikingly  interesting  to  both  the  farmer 

By  John  W.  Otterson 
Associate  Editor,   Journal  of   Electricity 
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^T^HE  farm  of  Snook  O'Brien — some 
■*■  where  in  the  San  Joaquin  Valley  of 
California  was  laid  out  to  show,  through 

statistics  and  a  miniature  reproduction 

of  the  hypothetical  farm,  the  relation  of 
the  cost  of  electricity  to  the  gross  returns 

when  a  number  of  crops  are  being  raised 

on  one  farm.  By  securing  this  diversifi- 
cation a  smaller  installation  is  possible, 

greater  load  factor  is  secured,  and  the 
peak  demand  is  reduced  considerably, 

to  the  benefit  of  central  station  and  con- 
sumer alike. 
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and  the  central-station  man. 
One  of  the  reasons  for  the 
study  was  that  it  was 
deemed  advisable  to  offer 
to  the  National  Committee 
on  the  Relation  of  Electric- 

ity to  Agriculture  a  com- 
prehensive report  on  the 

relation  of  the  cost  of  elec- 
tricity to  gi'oss  earnings 

from  a  model  farm.  This 
aim  was  one  of  the  prime 
considerations  in  preparing 
the  material  which  is  to  be 
contributed  to  the  National 
Committee  on  the  Relation 
of  Electricity  to  Agriculture 
by  the  agricultural  power 
committee  of  the  Com- 

mercial Section  of  the  Pacific  Coast  Electrical  Asso- 
ciation. 

The  plan  finally  adopted  by  the  committee  con- 
sisted in  the  preparation  of  a  model  farm,  for  which 

statistics  and  facts  relative  to  the  acreage,  crop 
production,  gross  return  and  power  costs  were 
worked  out.  This  model  farm  was  laid  out  in  minia- 

ture, using  as  the  basis  for  the  plan  data  collected 
over  a  period  of  years.  The  farm,  considered  to  be 
located  somewhere  in  the  San  Joaquin  Valley  of  Cali- 

fornia, and  known  as  "Snook  O'Brien  Diversified 
Electrical  Farm,"  was  so  planned  that  by  the  diver- 

sified use  of  electrical  energy,  the  installation  would 
be  kept  running  a  great  many  months  of  the  year; 

as  a  result  Mr.  O'Brien  would  get  into  the  lower 
blocks  of  the  agricultural  power  rate.  On  the  model 

farm  of  Snook  O'Brien  it  was  possible  to  install  a 
smaller  plant  than  would  have  been  necessary  if  the 
land  had  been  planted  to  only  one  product.  This 
was  due  to  the  fact  that  through  the  diversification 
of  crops  the  irrigation  season  also  is  diversified  as  ir- 

rigation is  not  needed  simultaneously  by  all  of  the 
crops.  This  procedure  has  a  tendency  to  increase 
the  load  factor  and  to  decrease  the  peak  demand  over 
that  of  the  one-crop  farm. 

This  increasing  of  the  load  factor  and  the  decreas- 
ing of  the  demand  is  of  course  of  vital  interest  to  the 

central  station  for  through  these  means  the  invest- 
ment in  plant  capacity  can  be  kept  down,  with  the 

result  that  greater  returns  may  be  had  on  the  capital 
invested. 

In  laying  out  the  model  'farm  of  Snook  O'Brien 
the  crops  to  be  raised  in  the  various  plots  of  the  80- 
acre  diversified  farm  were  decided  upon  after  con- 

siderable study  of  the  conditions  existing  in  the  San 
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The  model  of  Snook  O'Brien's  farm  is  surrounded  by  the  data  shown  in  Tables  I  to  X. 

TABLE  I.— Potato  and  Mile  Maize  Field.  Field  No.  1,  10  acres. 

Average  yield  per  acre   /5  Tons  potatoes 
ilH  Tons  maize 

Total  yield   ,   /SO  Tons  potatoes 
\\S  Tons  maize 

Selling  price   /S25 

IS35 

Total  return     S1775 
Acre-f  t.  of  water  applied  per  year    44 
Power  cost  per  acre-ft   $  1 .  24 
Power  cost  for  water  per  acre  per  year       5 .  43 
Total  power  cost  per  year     54.26 
Percent  of  total  power  cost  to  total  return          3.1 

TABLE  II.— Cotton  Field.  Field  No.  2.  10  acres 

Average  yield  per  acre   {150  Lb.  seed 

\K  Bale  cotton Total  yield   h%  Ton  seed 

\l)4.  Bales  cotton Selling  price   /S25 

\S0.20 
Total  return   $843 .  75 
Acre-ft.  of  water  applied  per  year         31.2 
Power  cost  per  acre-ft       $1 .  24 
Power  cost  for  water  per  acre  per  year       S3 .  83 
Total  power  cost  per  year     §38 .  32 
Percent  of  total  power  cost  to  total  return    4.5 

  TABLE  III.— Alfalfa  Field  No.  3.  20  acres 

Average  yield  per  acre       8  Tons 
Total  yield   160  Tons 
Selling  price   $15 
Total  return   $2,400 
Acre-ft.  of  water  applied  per  year   ..'..:  .'lOO Power  cost  per  acre-ft   $1 .  25 
Power  cost  for  water  per  acre  per  year   S6 . 1 7 
Total  power  cost  per  year   §123.  45 
Percent  of  total  power  cost  to  total  return   !......  5 . 1 

Joaquin  Valley.  All  of  the  crops  sug-gested  are  being 
raised  there  at  the  present  time  and  have  been  found 
well  adapted  to  the  country.  Seven  fields  and  a  farm- 

yard were  included  in  the  model  layout,  the  fields 
being  devoted  to  raising-  potatoes  and  milo  maize, 

TABLE  rV.— Peach  (Green)  Orchard,  Field  No.  4.  10  acres 

Average  yield  per  acre     6  Tons 
Total  yield   60  Tons 
Selling  price   $35 
Total  return   $2,100 
Acre-ft,  of  water  applied  per  year   25 
Power  cost  per  acre-ft   $1 .  24 
Power  cost  for  water  per  acre  per  year   S3 .  09 
Total  power  cost  per  year   $30 .  86 
Percent  of  total  power  cost  to  total  return   1.5 

TABLE  v.— Malaga  Grape  Vineyard.   Field   No.   5,    10  acres 

Average  yield  per  acre     6  Tons 
Total  yield   60  Tons 
Selling  price   S40 
Total  return   $2,400 
Acre-ft.  of  water  applied  per  year   25 
Power  cost  per  acre-ft   S 1 .  24 
Power  cost  for  water  per  acre  per  year   S3 .  09 

■  Total  power  cost  per  year   '.   $30 .  86 Percent  of  total  power  cost  to  total  return   1.3 

TABLE  VI.— Apricot  (Dried)  Orchard,  Field  No.  6,  7  acres 

Average  yield  per  acre   1)^  Tons 
Total  yield   ^%  Tons 
Selling  price   S200 
Total  return   $1,750 
Acre-ft.  of  water  applied  per  year   17J4 
Power  cost  per  acre-ft   $1-24 
Power  cost  for  water  per  acre  per  year   $3 .  05 
Total  power  cost  per  year   S21.37 
Percent  of  total  power  cost  to  total  return   1.2 

Thompson  raisins.  All  of  the  fields  with  the  excep- 
tion of  those  set  aside  for  alfalfa  and  the  apricot 

orchard  contained  10  acres  each.  The  alfalfa  field 
was  twice  the  size  of  the  others,  and  only  7  acres 
were  set  aside  for  the  apricots. 

After  the  crops  to  be  raised  on  the  Snook  O'Brien 
farm  had  been  decided  upon,  the  engineering  de- 
cotton,  alfalfa,  peaches,  Malaga  grapes,  apricots,  and 
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TABLE  VII. — Thompson  Raisin  Vineyard,  Field  No.  7,  10  acres 

Average  yield  per  acre   IJ.^  Tons 
Total  yield      15  Tons 
Selling  price   $80 
Total  return   §1,200 

Acre-ft.  of  water  applied  per  year   .' .  25 Power  cost  per  acre-ft   SI .  24 

Power  cost  for  water  per  acre  per  year   ".!'.!.  S3 .  09 Total  power  cost  per  year   S30 .  S6 

Percent  of  total  power  cost  to  total  return   !   '..'..'/...  .2.6 

TABLE  VIII.— Farm  yard,  3  acres 

10  Cows 
150  Hens 

Vegetable  and  truck  garden- 

Total  yearly  yield. 

Selling  price   

Total  return. 

16,250  Lb.  butter-fat 
{3,000  Doz.  eggs ISlOO  Garden  truck 
/Butter-fat   $0.40 
lEggs     0.20 
Butter-fat   S2,500 

(Eggs         600 
[Garden  truck         100 

r        c  ,.  S3,200 
Acre-ft.  of  water  applied  per  year   7,5 
Power  cost  per  acre-ft   Si  .  24 
Power  cost  for  water  per  acre  per  year   S3 .  05 

! Milking  mach
ine   

1 Separator   

Sterilizer   \  per  year   $53 .  03 
Feed  grinder   | 
Yard  lighting   J 

Total  power  cost  per  year   S62 .  19 
Percent  of  total  power  cost  to  total  return   1.9 

partment  of  the  San  Joaquin  Light  &  Power  Cor- 
poration prepared  a  model  of  the  80-acre  tract,  and 

laid  out,  to  scale,  the  various  fields.  Miniature  re- 
productions of  the  crops  to  be  raised  were  placed  in 

the  fields,  and  in  the  approximate  center  of  the 
acreage  the  farmyard  was  situated.  In  the  farmyard 

TABLE   IX. — Relation   of   power  cost   to   gross  earnings 

Percent  of 
Total  gross  Total  power  power  cost  to 

PRODUCT                                    return  cost  gross  return 
Alfalfa       $2,400.00  S123.45  5.1 
Thompson  raisins          1,200.00  30.86  2.6 
Malaga  grapes         2,400.00  30.86  1.3 
Apricots — dry          1,750.00  21.37  1.2 
Peaches — green         2,100.00  30.86  IS 
Cotton             843.75  38.32  i.5 
Potatoes  and  milo  maize          1,775.00  54.26  3.1 
Cows,  chickens  and  truck  garden            3.200.00  62.19  1.9 
Farmhouse    144.00 

Total    $15,668.75  S536.17  3,4 

miniature,  which  is  4  x  8  ft.,  gives  the  impression 
of  an  aerial  view  of  the  farm. 

To  present  the  information  concerning  the  relation  ■ 
of  the  cost  of  electricity  to  the  revenue  of  the  farm, 
men  from  the  San  Joaquin  Light  &  Power  Corpora- 

tion and  others  interested  in  tliis  class  of  work  in  all 
branches  of  the  electric  power  industry  secured  sta- 

tistics covering  the  raising  of  the  crops  suggested 
as  well  as  the  costs  of  electricity  needed.  These  data 
were  compiled  from  averages  as  found  in  the  San 
Joaquin  Valley  over  a  long  period  of  years.  The  in- 

formation secured  dealt  with  the  yields  that  might  be 
expected,  the  average  unit  price,  the  acre-ft.  of  water 
needed  to  raise  the  crops,  and  the  average  cost  for 
electricity  for  pumping  the  water.  These  data  were 
secured  for  each  crop,  together  with  the  amount  of 
power  and  duration  of  the  interval  through  which 
the  power  would  be  needed  to  raise  the  crops. 

This  information,  covering  the  fields  individually, 
was  arranged  in  a  series  of  tables  to  serve  as  a 
border  for  the  farm  itself.  Tables  I  to  VIII  give  the 
results  as  worked  out  for  the  seven  fields  and  the 
farmyard.  The  gross  returns  from  the  various 
products  raised  were  secured  by  taking  a  reasonable 
average  production,  based  on  farm  records,  and  to 
this  applying  an  average  selling  price  derived  from 
an  analysis  of  past  and  current  market  reports.  In 
figuring  the  returns  from  the  dairy  and  poultry  pro- 

ducts, the  production  figures  were  based  on  the  as- 
sumption that  select  high  producers  only  were  used, 

as  it  was  agreed  that  average  producers  would  not 
be  practical  on  such  a  small  scale. 

The  costs  of  operation  for  the  pumping  plant  were 
figured  on  the  regular  agricultural  power  schedule 
for  a  10-hp.  motor.  Under  this  schedule  there  is  a 
demand  charge  for  the  year  of  $60.  The  energy 
charge  is  as  follows: 

1.4c  per  kw-hr.  for  the  first  10,000  kw-hr.  per  year. 
.9c  per  kw-hr.  for  the  next  10,000  kw-hr.  per  year. 
.7c  per  kw-hr.  for  the  next  10,000  kw-hr.  per  year. 
.6c  per  kw-hr.  for  all  the  remaining  power. 

were  located  the  house,  garage,  tank  tower,  barn  and 
implement  shed,  separator  house,  poultry  runs,  milk- 

ing shed,  cutting  shed,  pump  house,  and  alongside  of 
the  yard  the  truck  garden.  Everything  that  was 
placed  on  the  model  was  made  to  scale  so  that  the 

The  total  power  costs  were  calculated  and  then  the 
costs  were  apportioned  to  each  crop,  according  to  the 
use  as  shown  by  the  statistics  secured  from  average 
installations  of  a  similar  nature.  By  comparing  the 

total  power  costs  with  the  gross  returns  for  the  va- 

TABLE  X. — Water  duty  on  Snook  O'Brien's  diversified  80-acre  farm 

10-hp  motor — 550  g.p.m.- 
PUMP  ELECTRICALLY  OPERATED 

-2.2  acre-ft.  per  day — 40-ft.  head — 25  percent  loss  allowance. 

Thompson 
Alfalfa  vineyard 

Months  20  acres  10  acres 
Acre-ft.  of  water  applied — 

March   i    ....  .... 
April    8.3  6.25 
May    16.7  6.25 
June    8.3  6.25 
July    16.7  6.25 
August    8.3  .... 
September    16.7  .... 
October    8.3    
November    16.7  .... 
December    ....  .... 
January    ....  .... 
February    ....  .... 

Total    100.0  25.0 

No.  days  irrigated    45.45  11.37 
No.  hours  irrigated    1,090.80  272.76 
No.  kw.-hr.  consumed    9,817.20  2,454.84 
Percent  of  operation  and  cost    36.4  9.1 
Proportion  of  cost       $123.45  $30.86 
Cost  per  acre  per  year    S6.17  $3.09 
Cost  per  acre-ft.  of  water    $1.24  $1.24 

Malaga 

vineyard 
10  acres 

6.25 
6.25 
6.25 
6.25 

Apricot orchard 
7  acres 

4.38 

4.38 
4.37 

4.37 

Peach 
orchard 
10  acres 

6.25 
6.25 
6.25 
6.25 

Cotton 10  acres 

8.0 
3.6 
3.6 

Potatoes      Truck  garden. 
and  house,  barn. 

milo  maize    milk  sheds,  etc. 

25.0 
17.3 25.0 

31.2 

6.3 

44.0 

.50 

.50 

.75 

.75 

.75 

.75 

.75 

.75 

.50 

.50 

.50 

.50 /  .0 

Total 

22.80 

27.60 

40.58 

52.68 

50.47 29.57 
17.45 9.05 
17.20 

.50 

.50 

6.80 

275.2 

11.37 
272.76 

2.454.84 9.1 

$30.86 

$3.09 S1.24 

7.95 190.92 

1,718.28 

6.3 

$21.37 
$3.05 
$1.24 

11.37 
272.76 

2,454.84 
9.1 

S30.86 

$3.09 $1.24 

14.18 
340.32 

3.062.88 
I  1.3 

S38.32 

S3.83 
$1.24 

20.00 
480.00 

4,320.00 16.0 

$54.26 

S5.43 SI. 24 

3.41 
81.84 

736.56 

2.7 

S9.16 
S3. 05 

SI. 24 

125.09 

3,002.16 27,019.44 100.0 

$339.14 
$4.24 

$1.24 
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rious  crops  it  was  possible  to  secure  the  per  cent  of 
the  total  power  cost  to  gross  earnings  from  each 
crop.  The  summation  of  this  information  is  pre- 

sented in  Table  IX.  Unit  power  costs,  including 
energy  used  for  all  purposes  on  the  farm,  average 
$0.0148  per  kw-hr.  Considering  only  the  energy 
used  for  power  purposes,  the  average  price  per  kw- 
hr.  is  $0.01265. 

Water-duty  service  data  were  made  up  also  by 
taking  the  average  of  a  large  number  of  installations 
in  the  San  Joaquin  Valley.  The  total  head  as  ap- 

plied to  the  Snook  O'Brien  farm  was  taken  as  40  ft., 
and  the  cost  per  acre-ft.  of  water  was  taken  as  $1.24. 
The  amount  of  water  needed  was  secured  by  taking 
the  average  as  stated  above.  The  5-in.  pump  con- 

sidered to  be  installed  on  the  farm  was  equipped 
with  a  10-hp.  motor  and  was  rated  as  capable  of 
supplying  550  g.p.m.,  or  2.2  acre-ft.  per  day.  An 
allowance  of  25  per  cent  was  made  to  cover  evapora- 

tion and  seepage.  A  presentation  of  the  data  is  made 
m  Table  X.  This  tabulation  shows  the  number  of 

acre-ft.  applied  during  the  months  of  the  year,  num- 
ber of  days  and  hours  irrigating  was  done,  number 

of  kw-hr.  consumed,  the  per  cent  of  the  total  opera- 
tion and  power  cost  assignable  to  each  crop,  the 

proportion  of  the  power  cost  assessed  against  each 
crop  that  is  chargeable  to  irrigation,  the  cost  per 
acre  per  year  for  irrigation,  and  the  cost  per  acre- 
ft.  of  water. 

The  Electrified  Farmhouse 

The  home  of  Snook  O'Brien's  farm  also  has  been 
equipped  with  a  large  number  of  electrical  devices 

and  labor-savers  including  range,  water  heater,  sew- 
ing machine,  vacuum  cleaner,  flat  iron,  washing  ma- 

chine, toaster,  percolator,  fan  and  electric  refrigera- 
tion machine.  The  costs  of  operating  this  equip- 
ment were  figured  on  the  general  heating,  cooking 

and  combination  service  schedule  which  is  as  follows : 

8c  per  kw-hr.  for  first  30  kw-hr.  per  month. 
4c     per  kw-hr.  for  next  120  kw-hr.  per  month. 
1.5c  per  kw-hr.  for  all  over  150  kw-hr.  per  month. 

Average  installations  show  that  the  monthly  con- 
sumption over  a  period  of  a  year  would  be  470  kw-hr. 

This  would  give  an  average  monthly  bill  for  the  do- 
mestic service  of  $12,  or  $144  per  year.  In  Table 

IX  it  may  be  noted  that,  despite  the  fact  that  no  re- 
turn is  allowed  from  the  farmhouse,  the  charge  for 

energy  used  for  domestic  purposes  is  included  in  the 
total  power  cost  and  is  considered  in  figuring  the 
percentage  of  power  cost  to  gross  earnings. 

While  the  model  farm  of  Snook  O'Brien  was  de- 
signed as  a  means  of  increasing  the  use  of  electrical 

energy  by  agricultural  consumers,  it  is  in  reality  an 
argument  for  the  diversification  of  crops  in  order 
that  the  farmer  may  secure  the  greatest  benefit  from 
the  power  which  he  purchases.  The  diversification 
of  the  crops  will  not  only  work  toward  that  end,  but 

also  will  protect  the  farmer  in  case  of  over-produc- 
tion of  any  one  particular  crop  or  of  a  failure  of  any 

product  he  might  be  raising.  From  the  point  of 
view  of  the  central  station,  any  action  which  may 
tend  to  increase  the  use  of  electricity  and  at  the 
same  time  better  the  load  factor  is  highly  desirable. 

Some  Achievements  and  Responsibilities 

of  "Customer-Ownership" 
By  E.  J.  Beckett 

Assistant  Treasurer,   Pacific   Gas   and  Electric   Company 

JUST  eleven  years  ago  the  Pacific  Gas  and  Electric 
Company  mailed  to  each  of  the  260,000  customers 
then  taking  service  from  its  lines  a  circular  letter 

which  marked  the  beginning  of  a  new  epoch  in  public- 
utility  finance.  It  invited  their  participation  in  the 
purchase  of  an  issue  of  its  first  preferred  stock,  in 
the  following  language : 

A  number  of  our  consumers  have  requested  the  privilege 
of  joining  in  this  subscription,  thus  obtaining  an  opportunity 
of  sharing  in  the  profits  of  the  Company  and  possessing  a 
voice  in  its  management.  Believing  it  to  be  to  the  advantage 
of  the  Company  as  well  as  its  consumers  that  the  stock  should 
be  distributed  to  as  large  an  extent  as  possible  among  the 
representative  citizens  of  California  who  are  our  consumers, 
the  directors  of  the  Company  hereby  extend  an  invitation  to 
all  consumers  to  purchase  a  portion  of  the  above  First  Pre- 

ferred Stock  directly  from  the  Company,  at  the  minimum 
price  authorized  by  the  Railroad  Commission.  This  stock  may 
be  paid  for  in  full  or  in  installments,  in  all  respects  upon  the 
same  terms  and  conditions  heretofore  offered  to  the  Com- 

pany's stockholders  and  employees. 

It  is,  of  course,  recognized  that  efforts  had  been 
made  here  and  there  by  industrial  corporations  and 
by  public  utilities  to  dispose  of  their  stock  direct  to 
the  public,  but  it  is  believed  that  the  Pacific  Gas  and 
Electric  Company  was,  without  question,  the  first 
public  utility  in  the  United  States  to  circularize  its 
entire  consumers'  list  and  to  conduct  an  organized 
campaign  to  sell  stock  direct  to  the  local  public 
through  the  efforts  of  its  whole  employee  organi- 
zation. 

The  success  attendant  upon  this  innovation  in 
finance  and  the  almost  universal  adoption  by  public- 
service  companies  throughout  the  country  of  what 
has  since  been  christened  the  customer-ownership 
policy,  now  has  become  more  or  less  a  matter  of  his- 

tory as  far  as  the  utility  industry  is  concerned,  and 
will  not  be  enlarged  upon  here  except  to  summarize 
very  briefly  some  of  the  results  achieved  in  their  rela- 

tion to  the  general  trend  of  the  distribution  of  cor- 

porate ownership.     Suflfice  it  to  say,  as  indicating- 
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the  proportions  to  which  this  movement  has  attained 
nationally,  that  the  electric  light  and  power  companies 
alone  in  the  year  1924  sdd  by  this  means  2,478,165 
shares  of  stock  and  added  to  their  stockholders'  lists 
the  names  of  294,467  individuals,  while  in  the  period 
from  1914  to  1924,  inclusive,  7,525,572  shares  were 
sold  direct  to  957,367  stockholders. 

In  the  state  of  California,  where  the  home-owner- 
ship idea  first  was  placed  in  effect  and  where  it 

probably  has  had  its  fullest  development  to  date,  a 
dozen  of  the  largest  gas  and  electric  companies  were 
owned  at  the  close  of  1924  by  140,637  stockholders, 
with  aggregate  holdings  of  $254,394,000.  Of  these 
partners  in  the  utilities  dispensing  gas  and  electric 

service,  at  least  120,000  reside  within  the  state's 
boundaries.  Assuming  each  stockholder  to  represent 
an  average  family  of  four  persons,  it  is  a  safe  esti- 

mate that  one-tenth  of  all  the  families  in  California 
have  a  direct  financial  interest  in  these  utilities.  A 
list  of  the  companies  and  the  amount  of  stock  held  is 
given  herewith.  It  is  almost  startling  to  learn  that 
the  first  four  companies  in  this  list,  at  the  time  of 
beginning  their  respective  customer-ownership  cam- 

paigns, had  an  aggregate  of  less  than  5,500  stock- 
holders, with  average  holdings  of  155  shares  each; 

while  their  roster  of  partners  now  has  grown  to  ap- 
proximately 122,000,  with  average  holdings  of  only 

17  Vz  shares.  Incidentally,  it  may  be  mentioned  that 
the  figures  here  ,^iven  are  exclusive  of  the  common 
stock  of  certain  of  the  companies,  which  are  held  by 
holding  corporations. 

California   Power    Companies   and    Customer-Owners 

No.  of  Par  Value 
Stockholders        of  Stock  Held 

Southern  California  Edison  Co   _    70,030  $  76,097,172 
Pacific  Gas  and  Electric   Co    31,859  97,270,300 
San  Joaquin  Light  &  Power  Corp    11,502  27,139,600 
Los  Angeles  Gas  and  Electric  Corp       8,482  14,186,300 
Great  Western  Power  Co.  of  California       5,650  7,873,000 
San  Diego  Consolidated  Gas  &   Electric  Co       3,254  6,292,500 
Western  States  Gas  and  Electric  Co       2,432  4.587,100 
California  Oregon  Power  Co       2,300  8,097,800 
Southern  California  Gas  Co       2,174  7,807,200 
Coast  Counties  Gas  &  Electric  Co       1,431  3,247,700 
Southern  Counties  Gas   Co       1,258  1,230,000 
Coast  Valleys   Gas   &   Electric  Co        265  565.700 

140,637  $254,394,372 

It  is  probably  no  exaggeration  to  say  that  the 
effects  of  this  widespread  dissemination  of  stock,  as 
exemplified  above  in  the  distribution  of  the  owner- 

ship of  California  utilities  among  local  investors, 
have  been  not  only  nation-wide  in  their  scope  as  re- 

gards the  utility  industry  itself,  but  also  have  been 
felt  in  every  other  branch  of  industry,  and  have  as- 

sisted materially  in  combating  the  communistic  pro- 
paganda which  seemed  to  be  gaining  such  strength 

in  the  United  States  during  the  post-bellum  period 
as  to  constitute  a  serious  menace  to  national  pro- 

gress. Manufacturing  and  commercial  enterprises, 
and  even  the  railroads,  have  recognized  the  signifi- 

cance of  the  fundamental  principles  underlying  the 
customer-ownership  idea  and  have  made  vigorous 
and  successful  efforts  to  obtain  a  more  widespread 
distribution  of  their  securities  than  had  hitherto 
been  deemed  possible. 

The  following  tabulation,  extracted  from  an  article 
by  H.  T.  Warshow,  vice-president  of  the  National 
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Lead  Company,  shows  the  tremendous  strides  made 
toward  popularizing  corporate  ownership  in  the 
United  States  during  the  past  few  years.  It  will  be 
noticed  that  while,  according  to  his  carefully  com- 

piled estimates,  the  total  number  of  stockholders  in 
this  country  increased  from  4,400,000  in  1900  to 
7,500,000  in  1913,  an  addition  of  3,100,000  in  thirteen 
years,  the  next  ten  years  showed  a  further  increase 
of  6,900,000,  bringing  the  number  of  partners  in 
corporate  enterprises  up  to  14,400,000.  Concur- 

rently, the  average  number  of  shares  per  stockholder 
decreased  from  140.1  in  1900  to  49.7  in  1923.  Put- 

ting the  matter  in  another  way,  it  may  be  stated 
that  in  the  period  from  1913,  which  comes  pretty 
close  to  being  the  opening  of  the  customer-ownership 
era,  to  1923,  the  total  outstanding  stock  of  all  cor- 

porations in  the  United  States  increased  less  than 
10  per  cent  while  the  number  of  stockholders  in  the 
country  increased  92  per  cent. 

Estimated  Number  of  Stockholders,   1900-23 

Year 

Total  Capital  Stock 
of  All  Corporations 

in  the  U.  S. 

Average  No.  of 
$100  Par  Value Shares  per 

Stockholder 

Estimated  No.  of 
Stockholders 
in  the  U.  S. 

1900 $61,831,955,370 
140.1 

4,400,000 1910 64.053,763,141 86.3 

7,400,000 1913 65,038,309.611 
87.0 

7,500.000 
1917 66,584.420,424 77.3 

8.600,000 1920 69,205,967,666 57.3 12.000,000 
1923 71,479,464,925 49.7 14.400,000 

It  cannot  be  assumed,  of  course,  that  the  market 
for  the  distribution  of  many  millions  of  dollars  worth 
of  stock  annually  to  comparatively  small  investors 
was  always  present  to  the  extent  that  now  exists, 
and  only  was  awaiting  the  action  of  the  utility  com- 

panies in  initiating  the  practice  of  offering  their 
securities  direct  to  the  public.  Until  comparatively 
recent  years,  the  number  of  wage-earners  who  were 
financially  able  to  invest  in  stocks  was  much  more 
limited  than  at  present.  Mr.  Warshow  in  this  con- 

nection cites  some  interesting  figures  compiled  from 
the  U.S.  income  tax  returns,  which  show  that  in  the 
year  1917,  1,399,000  individuals  filed  returns  showing 
incomes  of  from  $1,000  to  $5,000  each,  with  aggregate 
net  income  of  $4,181,000,000,  or  37.4  per  cent  of  the 
total  income  reported  by  all  individuals,  while  in 
1922,  6,193,000  persons  were  in  the  $l,000-$5,000 
class,  with  aggregate  incomes  of  $13,522,000,000,  or 
63.4  per  cent  of  all  income  reported.  It  is  obvious 
that  the  increasing  prosperity  of  what  may  be 
termed  the  wage-earning  class  to  a  large  degree  has 
influenced  their  ability  to  make  an  investment  of  any 
kind.  There  can  be  no  shadow  of  doubt,  however, 
that  the  customer-ownership  movement,  as  much  as 
any  one  thing,  with  the  possible  exception  of  the 
Liberty  Loan  campaigns,  has  served  to  educate  the 
general  pubUc  in  the  principles  of  investment  and  has 
promoted  the  cause  of  national  thrift  and  of  indus- 

trial harmony. 

Broad-gauge  public  utility  managers  are  beginning 
to  recognize  that  their  interest  in  the  prospective 
purchaser  of  their  securities  does  not  end  with 
merely  selling  him  a  stock  certificate.  Hundreds  of 
thousands  of  people  of  moderate  means  annually  are 
making  their  very  first  investment  through  the  pur- 

chase of  a  share  or  two  of  stock  in  their  local  utili- 
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ties.  A  vast  number  of  these  investors  are  more 

or  less  inexperienced  in  financial  matters  and  are  un- 
able to  analyze  accurately  the  merits  of  the  securi- 
ties which  they  purchase.  They  buy  stock  in  the 

local  electric  company  largely  on  the  solicitation  of 

the  utility's  employees  of  the  advice  of  their  neigh- 
bors or  friends.  It  is,  then,  incumbent  upon  those 

who  have  the  welfare  of  the  public-utility  industry 
at  heart  to  see  that  the  securities  which  they  sell  to 
their  local  customers  are  of  an  investment  rather 

than  a  speculative  character.  More — they  should 
make  at  least  some  effort  to  see  that  their  stock- 

holders are,  as  far  as  possible,  informed  of  some  of 
the  rudimentary  principles  of  investment  to  the  ex- 

tent at  least  of  being  able  to  distinguish  between 
stable  investments  and  securities  which  are  highly 
speculative  or  worthless.  It  is  an  unfortunate  fact 
that  thousands  of  people  annually,  having  once 
formed  the  habit  of  purchasing  stocks,  become  the 
prey  of  unscrupulous  stock  salesmen  engaged  in 
selling  the  securities  of  all  kinds  of  wild  promotions 
which  yield  to  the  salesman  a  handsome  commission, 
but  which  mean  to  the  unfortunate  purchaser  too 
frequently  not  only  the  loss  of  interest  upon  his 
money,  but  also  the  loss  of  the  principal  itself.  Sales- 

men of  this  type  are  particularly  active  in  endeavor- 
ing to  trade  investors  out  of  public-utility  securities, 

which  may  be  readily  marketed,  substituting  worth- 
less issues  giving  a  glowing  promise  of  large  profits. 

An  incident,  rather  exaggerated,  possibly,  but  strik- 
ingly emphasizing  the  misery  which  may  result  from 

this  practice,  recently  came  to  the  writer's  attention 
in  the  form  of  a  chpping  from  the  San  Jose  (Calif.) 
Herald,  which  is  reproduced  below : 

Stock  Transaction  Is  Suicide  Cause 
Thought  to  have  been  brooding  over  a  stock  transaction 

which  had  caused  an  alleged  loss  of  about  $2,000,  Pat  Ryan, 
aged  about  65  years,  yesterday  took  his  oven  life  by  hanging 
himself  from  a  transom  of  his  cabin  home  at  831  Willis 
Avenue. 

Detectives  John  Guerin  and  Thos.  Short  answered  the  call 

of  Mose  Vandermulla,  a  friend,  who  found  the  body,  and  in 
turn  called  Coroner  Amos  0.  Williams,  who  took  charge  of 
the  body  and  will  conduct  an  investigation. 

The  officers  found  a  note  which  read:  "Please  bury  me  de- 
cently. The  key  is  to  a  safe  deposit  box  at  the  Garden  City 

Bank.    Good  Bye,  Pat  Ryan." 
According  to  Vandermulla,  who  resides  at  731  Martin 

Avenue,  he  has  known  Ryan  for  a  long  time  and  says  he 
leaves  a  wife  and  two  sons  at  Sisson,  Calif.  On  December  23, 
1924,  according  to  Vandermulla,  two  men  induced  Ryan  to 
transfer  P.  G.  &  E.  stock  of  the  value  of  $2,000  for  stock  in 
another  company  which  Ryan  told  Vandermulla  afterward  had 
proved  to  be  about  worthless.  Since  this  transaction  Ryan 
has  been  brooding  over  his  loss,  according  to  his  friend.  Van- 

dermulla was  with  Ryan  until  a  late  hour  Saturday  evening. 

Educational  work  by  the  utilities  through  the 
medium  of  house  organs  or  bulletins  mailed  to  stock- 

holders can  be  of  material  service  in  placing  the  in- 
experienced investor  on  his  guard  against  unthink- 

ingly exchanging  his  utility  stock  for  the  "securities" 
(save  the  mark  of  unstable,  fly-by-night  companies 
at  the  solicitation  of  an  unknown  salesman. 

Every  effort  also  should  be  made  to  see  that  stock- 

holders' lists  are  kept  confidential.  There  are  a  num- 
ber of  concerns  in  the  country  existing  and  making 

large  profits  solely  through  the  sale  of  these  so-called 
"sucker  lists"  to  promoters  and  stock  salesmen. 
Hundreds  of  millions  of  dollars  worth  of  absolutely 
worthless  securities  are  sold  to  the  public  every  year 
in  the  United  States,  to  a  very  large  extent  to  the 
prospects  secured  through  the  use  of  these  lists.  In 
this  connection,  it  is  interesting  to  note  that  a  defi- 

nite effort  is  being  made  in  some  quarters  to  stop 
the  compilation  and  sale  of  these  lists  for  unethical 
purposes,  as  witness  the  following  item  in  the  Wall 
Street  Journal  of  May  8, 1925 : 

Ontario  Stops  "Sucker"  Lists 
Ontario  has  passed  an  order  in  council  prohibiting  access  to 

archives  of  shareholders  filed  with  provincial  secretary  to  all 

except  those  having  minister's  consent.  Action  has  been  taken 
to  prevent  compilation  of  'sucker  lists'  by  stock-selling  organi- zations. 
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Chart  prepared  by  Pacific  Gas  and  Electric  Company  showing 
decreasing  average  holdings  of  stock  since  initiation  of  cus- 

tomer-ownership plan 

Strong  efforts  also  are  being  made  in  this  country 
through  banking  organizations,  state  corporation 
commissions,  vigilance  committees  of  chambers  of 
commerce  and  similar  bodies,  to  put  an  end  to  the 
promiscuous  peddling  of  worthless  securities,  and  the 
public  utilities  should  lend  their  best  efforts  to  fur- 

thering this  movement.  A  great  deal  of  thought  and 
very  wide  publicity  has  been  given  to  the  advantages 
of  customer-ownership  and  to  the  methods  by  which 
securities  may  be  sold  to  the  public.  The  responsi- 

bilities of  the  public-service  companies  in  maintain- 
ing the  high  standard  of  investments  which  they 

offer  for  sale,  and  in  protecting  investors  against 
fraudulent  promoters  only  now  are  beginning  to  be 
realized,  and  they  merit  the  best  attention  of  the industry. 
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Edison  Company  to  Build  Third 

220-kv.  Big  Creek  Line     /' 
Construction  of  225  miles  of  220-kv. 

transmission  line  between  the  Big 
Creek-San  Joaquin  River  plants  and  the 
Eagle  Rock  substation  of  the  Southern 
California  Edison  Company  will  be  ac- 

complished during  the  next  three  years, 
according  to  the  announced  plans  of  the 
company.  This  line,  to  be  known  as  the 
Vincent  line,  will  be  the  third  transmis- 

sion unit  of  the  Big  Creek-Los  Angeles 
transmission  system.  The  line  and  the 
necessary  substation  and  switching  fa- 

cilities will  cost  $11,000,000.  Additional 
hydroelectric  power  to  be  developed  and 
the  present  fully  loaded  condition  of  the 
two  existing  220-kv.  lines  are  the  major 
reasons  for  the  construction  of  the  new 
line. 

The  southern  half  of  the  line  will  fol- 
low a  right-of-way  entirely  different 

from  that  of  the  existing  lines.  This,  of 
course,  means  that  much  preliminary 
work  in  the  nature  of  road-building  and 
other  general  preparatory  work  must 
be  done  before  construction  work  on  the 
line  itself  is  started.  According  to  the 
present  plans,  road  construction  will 
start  about  Sept.  1.  Actual  construc- 

tion work  upon  the  line  itself  is  sched- 
uled to  start  Jan.  1,  1926,  and  will  take 

about  two  years  to  complete. 
Structurally  the  new  line  will  be  simi- 

lar to  the  present  lines.  Due  to  the  fact 
that  much  of  the  line  will  traverse 
mountainous  country  where  long  spans 
are  possible,  the  average  number  of 
towers  per  mile  as  planned  will  be  but 
4.2  for  the  entire  length  of  the  line. 
The  conductor  to  be  used  has  not  been 
announced  officially. 

Delivery  of  additional  power  to  the 
extent  of  150,000  kw.  will  be  made  pos- 

sible by  the  new  line.  This  will  bring 
the  total  power  which  may  be  trans- 

mitted from  the  plants  on  the  Big 
Creek-San  Joaquin  project  of  the  Edi- 

son company,  over  the  three  lines,  to 
425,000  kw. 

Colorado   Springs   Utility   to   Be 
Sold  at  Auction  June  22 

Following  the  presentation  of  the  de- 
cree of  sale  by  George  S.  Munson,  coun- 

sel for  the  bondholders'  protective  com- 
mittees, and  J.  L.  Bennett,  counsel  for 

the  co-receivers,  Ivor  O.  Wingren  and 
J.  Frank  Dostal,  the  Colorado  Springs 
Light,  Heat  &  Power  Company  was  or- 

dered disposed  of  at  public  auction  in 
that  city  June  22.  Judge  J.  Foster 
Symes  of  the  federal  district  court  also 
appointed  Mr.  Wingren  special  master 
to  sell  the  utility.  It  is  expected  that 
the  sale  and  its  confirmation  by  the 
court  will  be  accomplished  in  time  for 
the  bondholders  to  turn  over  the  com- 

pany's electric  holdings  to  the  city  by 
July  1.  On  that  date  the  city  plans 
to  commence  municipal  operation  of  the 
electrical    distribution    system. 

The  agreement  between  the  city  and 

the  bondholders'  committees  covered  the 
purchase  of  the  company's  electrical 
distribution  system  within  the  corporate 
limits  for  $600,000  in  general  obligation 
bonds  (Journal  of  Electricity,  Aug.  15, 
1924,  p,  142,  and  Nov.  15,  p.  380)  and 
the  outside  distribution  system  for 
$250,000  in  income  bonds.  The  city 

will  operate  the  company's  steam  plant 
at  Papeton  until  the  municipal  steam 
plant  is  ready,  paying  the  bondholders 
for  the  use  of  the  plant  at  the  rate  of 
41/2  per  cent  on  $600,000. 

Irregularities    Claimed   in    Gorge 
Creek  Tunnel  Contract 

In  answer  to  a  suit  brought  by  R.  M. 
Grant  &  Company,  bond  house,  in  the 
U.  S.  District  Court  at  San  Francisco, 
to  recover  $177,425  from  R.  C.  Storrie 
&  Company,  principal  contractor  on  the 
Skagit  River  development  of  the  city 
of  Seattle,  the  contracting  firm  has  filed 
counter  charges  alleging  certain  irregu- 

larities in  connection  with  the  awarding 
of  the  Gorge  Creek  tunnel  contract.  The 
bond  house  seeks  to  recover  the  sum  of 
money  mentioned  claimed  to  have  been 
advanced  to  the  contractor  during  the 
course  of  construction  of  the  tunnel. 

The  Storrie  company  in  its  denial 
and  countercharge  claims  that  three 
bond  houses  doing  business  in  Seattle 
virtually  compelled  it  to  enter  into  a 
conspiracy  to  obtain  more  than  $2,000,- 
000  of  utility  bonds  of  the  city  of  Seat- 

tle below  par,  contrary  to  law  and  in 
fraud  against  the  city.  It  is  charged 
that  the  three  bond  houses  conspired  to 
obtain  the  municipal  utility  bonds  at  un- 

lawful discount  by  inducing  the  con- 
tractors to  raise  their  bids  sufficiently 

to  absorb  the  discount,  and  by  promis- 
ing the  contractors  certain  concessions 

and  rebates.  The  countercharges  also 
involve  C.  B.  Fitzgerald,  former  presi- 

dent of  the  city  council,  C.  F.  Uhden, 
chief  engineer  for  the  city  on  the  Skagit 
project,  and  have  been  denied  in  toto 
by  all  firms  and  persons  involved. 

In  the  meantime  state  examiners 
have  been  going  over  the  Skagit  books, 
checking  every  item  of  construction,  in 
which  the  city  spent  about  thirteen  mil- 

lion dollars.  The  Skagit  plant  was 
built  with  the  proceeds  of  ten  bond  is- 

sues amounting  to  $11,000,000.  If  it 
develops  that  the  city  has  been  de- 

frauded, action  will  be  taken  by  the  city 
council. 

Alan  C.  Van  Fleet  is  attorney  for  the 
Grant  company  and  John  L.  McNab  for 
the  Storrie  company. 

Largest    Steel    Mill    in    West    to 
Electrify  Rolling  Mills 

One  of  the  most  radical  change-overs 
from  steam  to  electric  drive  in  the  his- 

tory of  the  steel  industry  is  to  be  made 
by  the  Colorado  Fuel  &  Iron  Company 
at  its  Minnequa  Works,  Pueblo,  Colo. 
This  plant,  the  largest  steel  mill  in  the 
West,  recently  completed  arrangements 
for  the  adoption  of  electric  power,  gen- 

erated on  the  premises,  for  use  in  its 
rolling  mills. 

Complete  electrical  equipment  will  be 
furnished  by  the  General  Electric  Com- 

pany. Two  10,000-kw.  turbine  gener- 
ators will  be  the  prime  movers  and  will 

furnish  alternating  current  to  the  main 
power  lines  at  6,600  volts.  Other 
power-house  equipment  will  consist  of 
one  150-kw.,  turbine-driven  exciter  and 
one  motor-driven  exciter  unit.  Two 
1,000-kw.  synchronous  motor  generators 
will  furnish  direct  current  for  operating 
power  house  auxiliaries  and  will  tie  in 
with  other  direct-current  mill  power 
circuits.  Two  200-kw.  dual  generators, 
driven  either  by  steam  turbines  or  by 
induction  motors,  will  be  used  to  start 
the  station  auxiliaries  in  the  event  of 
failure  of  power  from  other  sources. 
Three  single-phase  reactors  will  limit 
the  short-circuit  currents  on  the  auxil- 

iary alternating  current  bus.  A  com- 
plete switchboard  also  will  be  installed 

in  the  power  house. 
Complete  electrical  equipment  will 

be  furnished  for  driving  a  rod  mill,  a 
14-in.  merchant  mill,  and  a  rail  mill. 
Motors  with  an  aggregate  capacity  of 
9,500  hp.  will  be  installed  in  the  rod 
mill.  Two  motors  will  be  installed  in 
each  of  the  merchant  mills,  the  10-in. 
mill  being  driven  by  d.c.  motors  having 
a  combined  capacity  of  1,800  hp.,  while 
the  two  d.c.  motors  in  the  14-in.  mill 
will  be  rated  at  a  total  of  2,250  hp. 
Three  a.c.  motors  witih  a  combined  ca- 

pacity of  6,200  hp.  will  drive  the  rail 
mill.  Direct  current  for  the  motors  in 
the  two  merchant  mills  will  be  secured 

through  the  use  of  a  1,680-kva.  trans- 
former and  a  1,600-kw.  synchronous 

converter  located  in  each  mill.  Neces- 
sary switchboard  equipment  will  be  in- 

stalled in  each  mill. 

Electrification  of  Oil  Fields  Contem- 
plated   by    Union    Oil    Company. — The 

Union  Oil  Company  is  considerinig  the 
electrification  of  its  oil  fields  in  the 
vicinity  of  Fort  Collins,  Colo.  Should 
the  plan  go  through,  the  fields  will  be 
served  by  the  Public  Service  Company 
of  Colorado. 

A.I.E.E.  Elects  Officers.— At  its  an- 
nual meeting  held  in  New  York  t>n  May 

15  the  American  Institute  of  Electrical 
Engineers  elected  the  following  officers: 
president — Dr.  Michael  I.  Pupin,  pro- 

fessor at  Columbia  University  and  well 
known  scientist;  vice-presidents — A.  G. 
Pierce,  Cleveland;  W.  E.  Mitchell,  Birm- 

ingham; H.  S.  Sands,  Denver  (re- 
elected) ;  P.  M.  Downing,  San  Francisco; 

W.  P.  Dobson,  Toronto,  Canada;  man- 
agers— M.  M.  Fowler,  Chicago;  E.  C. 

Stone,  Pittsburgh;  H.  A.  Kidder,  New 
York;  treasurer — G.  A.  Hamilton,  Eliza- 

beth, N.  J.  (re-elected). 
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Pit  River  No.  3  to  Be  Ready  for 
Service  Early  in  July 

Construction  work  on  the  Pit  No.  3 
project  of  the  Pacific  Gas  and  Electric 
Company  is  progressing  smoothly  and 
entirely  according  to  schedule.  The  di- 

version dam  (and  bridge,  combined) 
will  be  completed  in  about  two  weeks 
at  the  present  rate  of  progress  and 
\\-ill  be  opened  for  traffic  about  three 
weeks  later,  according  to  plans.  The 
tunnel  is  about  9.5  per  cent  complete  and 
is  expected  to  be  ready  for  service 
shortly.  Concrete  has  been  going  into 
the  surge  chamber  for  the  last  four 
weeks.  Nearly  3,500  cu.  yd.  of  material 
will  go  into  this  structure.  About  two 
weeks  will  be  required  to  finish  pouring 
the  surge  chamber.  Penstocks  have 
been  erected  completely  from  the  power 
house  to  the  manifold.  This  manifold 
will  take  some  additional  time  for  com- 

pletion due  to  the  rather  complicated 
design  and  the  massive  construction. 
Forms  for  this  manifold  are  set.  No 
difficulties  have  been  encountered  in  the 

pouring  opei-ations  so  far. 
Concrete  pouring  on  the  roof  of  the 

power  house  building  was  completed 
May  25.  This  was  the  last  of  the  im- 

portant jobs  of  its  nature  on  the  pro- 
ject. The  220-kv.  bus  structure  is  100 

per  cent  complete.  All  oil  circuit  break- 
ers are  in  place  and  ready  for  service 

with  the  exception  of  a  few  minor  fin- 
isliing  touches.  Two  of  the  three  banks 
of  transformers  are  in  place  and  ready 
for  service,  and  the  third  will  be  ready 
shortly.  These  banks  were  dried  out, 
with  the  transformer  cores  in  the  tanks, 
by  means  of  hot  air.  A  drying  unit 
was  made  up  of  a  grid  heater  and  a 
12-in.,  direct-connected,  motor-operated 
blower.  The  whole  device  was  rigged 
up  on  the  job  from  equipment  avail- 

able. A  core  temperature  of  75  deg. 
C  was  maintained.  Each  bank  was  dried 

out  in  about  a  month's  time  under  ex- 
tremely unfavorable  weather  conditions. 

Power-house  interior,  svrftch  house, 
switches  and  switchboard  are  about 
95  per  cent  complete  and  progress- 

ing according  to  pre-arranged  schedule. 
No.  3  generating  unit  is  complete.  The 
armature  was  expanded,  prior  to  fitting 
it  on  the  shaft,  by  means  of  an  elec- 

trically heated  oven  built  on  the  job. 

Temperatures  in  diff'erent  parts  of  the 
armature  were  checked  by  means  of  ex- 

ploring coils  installed  at  different  points 
over  the  casting.  In  this  way  it  was 
possible  so  to  regulate  temperatures 
that  undue  internal  stresses  in  the  cast- 

ing were  avoided.  Similar  methods 

served  the  other  units.  About  48  hours' 
time  was  necessary  to  accomplish  suifi- 
cient  expansion  to  permit  assembly  on 
the  shaft.  The  second  generating  unit  is 
about  95  per  cent  complete  and  unit  No. 
1  is  about  75  per  cent  complete.  Ex- 

cavations for  the  tail  race  have  been 
finished.  Connection  to  the  station  bus 
at  one  end  and  to  the  Pit-Vaca  220-kv. 
line  at  the  other  end  is  all  that  remains 

to  put  the  transmission  line  into  oper- 
ating condition. 

All  through  this  job  the  different  di- 
visions of  activities  have  been  so  ar- 
ranged that  the  maximum  amount  of 

work  might  be  carried  on  \«th  a  mini- 
mum crew.  But  slight  fluctuations  have 

been  noted  in  the  number  of  men  on  the 
job  since  it  was  begun. 

Construction  work  on  the  bus  struc- 
ture was  carried  on  at  the  same  time 

as  that  on  the  structural  frame  of  the 
power-house  building.  All  excavations 
for  the  power  house,  tail  race,  pen- 

stocks tunnels  and  lower  penstock 
anchors  were  made  with  one  full-electric 
and  one  steam  shovel.  Concrete  for  the 
power  house,  bus  structure  foundations, 
high-tension  switch  foundations,  pen- 

stock tunnels  and  lower  penstock 
anchors  was  placed  by  means  of  one 
central,  gravity,  concrete-placing  plant. 
These  features  all  tended  toward  speedy 
and  at  the  same  time  efficient  and  eco- 

nomical construction.  At  the  present 
time  there  are  about  1,350  men  engaged 
in  bringing  the  job  to  completion. 

Utah  Towns  Consider  WTiiteway 

Lighting  Systems. — The  Lions  Club  of 
Payson,  Utah,  is  sponsoring  the  in- 

stallation of  a  whiteway  lighting  sys- 
tem in  the  business  district  of  that 

town.  A  committee  consisting  of  Lee 
R.  Taylor,  Dr.  L.  D.  Pfouts  and  Reid 
Persson  has  been  appointed  to  take  the 
matter  up  with  the  city  council.  The 
town  of  Farowan,  Utah,  also  is  consid- 

ering the  installation  of  a  whiteway 
lighting  system  in  the  business  district. 
The  town  of  Price,  Utah,  is  publishing 
notice  of  intention  to  construct  a  white- 
way  lighting  system  in  the  business 
district. 

Dealers  Display  World's  Largest 
Reproductions  of  Iron 

Twentj'  of  the  largest  irons  ever  built, 
exact  duplicates  of  the  Hotpoint  domes- 

tic electric  iron,  have  been  built  recently 

by  the  Edison  Electric  Appliance  Com- 
pany, Inc.,  at  its  Ontario,  Calif.,  works. 

These  irons  are  being  displayed  at  the 
present  time  throughout  the  United 

States  in  Hotpoint  dealers'  windows. 
Usually  when  the  irons  are  being  dis- 

played  contests   are   held   to   determine 

One    of    the    world's    largest    irons  made    at    the 
Ontario  works  of  the  Edison  Electric  Appliance 

Company,   Inc. 

the  weight  of  the  mammoth  model. 
The  irons  are  20%  in.  high,  32  in. 

long  at  the  base.  Each  iron  is  fitted 
with  a  black  ebonized  handle,  a  dark  red 

plug  bar,  with  a  thumb-rest  of  the  same color.  All  of  the  metal  work  on  the 

irons  is  finished  in  nickel  plate,  to  corre- 
spond to  the  regular  product  of  the company. 

Fourth  Big  Creek  No.  1  Unit  Is 
Shipped. — The  25,000-kva.,  water-wheel 
generator  which  will  comprise  the 
fourth  unit  at  Big  Creek  No.  1  power 
house  of  the  Southern  California  Edison 
Company  recently  was  completed  and 
shipped  from  the  Westinghouse^  factory 
at  East  Pittsburgh.  This  unit  is  capable 
of  generating  28,000  kva.,  at  11  kv.  and 
300  r.p.m.  An  output  of  31,000  kva.  at 
12.5  kv.  may  be  developed  at  a  speed 
of  360  r.p.m. 

Recent  views  of  the  Pit  No.  3  project  of  the  Pacific  Gas  and  Electric  Company.     At  the  left  is  shown  the  power  house  as  it  appeared  May  IS. 
diversion  dam  and  roadway  bridge  is  shown  at  the  right  as  it  appeared  May  20" 

The 
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Grays  Harbor  Company  An- 
nounces Rate  Reductions 

The  Grays  Harbor  Railway  &  Light 
Company,  Aberdeen,  Wash.,  has  an- 

nounced a  reduction  of  between  18  and 
22  per  cent  in  electric  rates  to  become 
effective  after  July  1.  The  reduction 
was  announced  in  a  letter  from  E.  N. 
Sanderson  of  New  York,  head  of  the 
Grays  Harbor  system,  addressed  to  the 
Aberdeen  city  council.  The  letter  also 
pointed  out  what  Mr.  Sanderson  con- 

sidered the  pitfalls  in  the  city's  plans 
to  develop  electric  energy  on  the 
Wynooche  River  and  suggested  that  the 
present  city  administration  abandon 
the  power  phase  of  the  Wjmooche 
project. 

While  the  letter  discusses  only  light 
and  cooking  rates  in  Aberdeen,  it  is 
understood  that  the  cut  will  apply 
throughout  the  Grays  Harbor  system 
and  will  affect  rates  in  both  Hoquiam 
and  Cosmopolis.  Although  Mr.  San- 

derson presented  a  strong  plea  for  pro- 
tection for  his  company  in  the  power 

field  in  Aberdeen,  the  cut  in  prices  is  in 
no  way  conditioned  upon  any  action  by 
the  city  council,  resident  officials  of  the 
company  state. 

The  reduction  in  light  bills  will  be  im- 
portant to  the  average  consumer,  it  is 

pointed  out.  Under  the  new  rates,  any 
amount  of  current  up  to  200  kw-hr.  will 
be  sold  at  7  cents,  as  compared  with  9 
cents  for  the  first  20  kw-hr.,  8  cents  for 
the  next  80  kw-hr.  and  7  cents  for  the 
next  100  kw-hr.  under  the  old  rates. 
A  reduction  of  about  80  cents  on  the 
average  bill  for  cooking  and  heating 
of  $4.40  is  expected  under  the  new 
rate. 

Mr.  Sanderson  declares  that  the  pro- 
posed reduction  will  reduce  the  com- 
pany's gross  and  net  earnings  by  about 

$42,000,  or  a  reduction  of  3  per  cent  on 
its  investment,  leaving  3.4  per  cent  as 
the  rate  of  return  for  the  year.  The 
new  rates  provide  a  monthly  minimum 
charge  of  $1.00.  The  new  rate  for 
cooking  and  heating  will  be  3  cents 
per  kw-hr. 

It  was  pointed  out  by  city  officials  that 
the  present  administration  has  no  au- 

thority to  bind  the  city  as  to  its  future 
power  development,  and  could  only  ex- 

press its  appreciation  of  the  company's interest  in  reducing  rates. 

Journal  of  Electricity 

"College  of  Speaking"  took  an  active 
part  in  the  franchise  campaigns  con- 

ducted by  two  of  the  major  Denver  util- 
ities, the  Public  Service  Company  of 

Colorado  and  the  Denver  Tramway 
Company.  Others  regularly  make  pub- 

lic talks  before  the  various  civic,  service 
and  luncheon  organizations.  Others  ap- 

pear regularly  before  classes  in  the  uni- 
versities of  Colorado  and  the  high 

schools  of  Denver. 

The  committee's  college  not  only  has 
served  to  perfect  the  large  number  of 
iitility  men  in  the  art  of  public  speak- 

ing, but  also  it  has  operated  to  form  a 
closer  bond  of  friendship  and  coopera- 

tion among  the  utilities  of  Denver.  The 
college  will  be  re-opened  early  next 
fall. 

Denver  Men  Graduated  by  Public 
Utility  Speaking  School 

Fifty  Denver  public-utility  men  re- 
cently were  "graduated"  from  the  "Col- 

lege of  Speaking"  of  the  Rocky  Moun- 
tain Committee  on  Public  Utility  In- 

formation. Graduation  exercises  were 
marked  by  a  dinner  given  at  a  local 
hotel  by  the  members  of  the  committee. 

The  Rocky  Mountain  Committee  has 
been  conducting  a  class  in  public  speak- 

ing for  three  years.  The  attendance  in 
that  time  has  varied  from  twenty-five 
to  fifty  members,  one  evening  of  each 
week.  The  membership  is  recruited 
from  every  branch  of  the  electric  light, 
telephone,  gas  and  street  railway  busi- 

ness, also  from  the  ranks  of  jobbers, 
dealers  and  manufacturers.  Included 
among  those  who  regularly  attend  are 
managers  and  department  heads  as  well 
as  men  of  lower  rank.  H.  H.  Argabrite 
of  the  Western  Electric  Company,  who 
has  had  wide  experience  in  the  field  of 
public  speaking,  is  instructor  and 
critic. 

Many  of  those  who  have  been  gradu- 
ated from  the  information  committee's 

Puget  Sound  Company  Celebrates 
Silver  Anniversary 

The  striking  growth  and  development 
of  the  central-station  business  in  the 
Northwest  was  brought  out  recently  by 

the  F'uget  Sound  Power  &  Light  Com- 
pany, Seattle,  on  the  occasion  of  the 

celebration  of  its  "Silver  Anniversary." 
Grasping  the  opportunity  to  tell  a  ro- 

mantic and  picturesque  story  of  the 
part  played  by  the  company  in  the  up- 

building of  the  prosperous  Puget  Sound 
territory,  advertisements  and  historical 
sketches   were  prepared  for  the  news- 
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papers  telling  of  twenty-five  years  of 
successful  operation  under  one  manage- ment. 

This  publicity  material  brought  out 
the  fact  that  the  Puget  Sound  Power  & 
Light  Company  was  organized  in  1899 
to  consolidate  eight  street  railroads  and 
three  small  lighting  companies  in 
Seattle,  many  of  which  were  in  the 
hands  of  receivers  and  none  of  which 
were  able  to  finance  their  operations 
nor  meet  the  demands  of  the  growing 
city.  At  that  time  several  small  steam 
plants  rendered  precarious  service  each 
to  its  own  small  coterie  of  customers, 
mainly  for  illuminating  service;  and  the 
chaotic  condition  of  competition  among 
the  street  railway  companies  made 
transportation  across  the  city  difficult 
and  expensive. 

Contrasting  conditions  then  and  now, 
the  advertisements  show  that  by  the  end 
of  the  year  the  company  will  operate 
eleven  hydroelectric  and  eight  steam 
plants  with  a  combined  capacity  of 
248,000  hp.,  serving  over  100,000  cus- 

tomers in  300  communities,  by  means  of 
1,185  miles  of  transmission  lines  and 
4,090  miles  of  distribution  lines.  Trans- 

portation facilities  of  the  company  now 

include  two  inter'urban  lines,  six  street 
railway  systems,  and  five  stage  lines, 
operating  over  13,000,000  car  miles  and 
carrying  43,271,000  passengers  in  1924. 

Our  Silver  Anniversary^ 
HE  Pugei  Sound  Power  &.  Light  Company  is,  this 

aYC'>r>  celebrating  its  Silver  Anniversary  —  cvventy- 
n  five  years  of  furnishing  light,  power  and  transpor- 

  Station  under  the  same  continuous  management. 
Remarkable  as  has  been  the  growth  of  this  district,  the 
company  has  kept  pace  with  its  tremendous  progress  and 
no  community  which  it  serves  has  ever  lost  an  industry 
through  lack  of  adequate,  cheap  power. 

To  accomplish  this,  the  company  now  has  in 
operation  eleven  hydro-electric  and  eight  steam 
generating  plants  which,  hy  the  close  of  the 
present  year,  will  bring  its  power  resources  to 
248.000  horsepower. 

In  extending  its  service  to  all  parts  of  this  territory,  the 
con  pany  Has  built  over  5,200  miles  of  transmission  and 
dist  ibution  lines  until  it  now  serves  in  excess  of  300  com- 

munities and  more  than  102,000  customers.  Over  8,000 

citizens  of  Washington  have  invested  their  sa\'ings  with  this 

company  until  they  now  own  over  $9,000,000  of  its  secur- 
ities— customer  owriership,  which  is  true  public  ownership 

It  is  one  of  the  strong,  established  business  enterprises  of 
this  community,  distributing  over  $10,000,000  annually 
here  at  home  in  its  pay-roll  and  purchase  of  materials  and 

contributing  as  hs  share  of  the  ta,\  burden,  in 
excess  of  $1,000,000  a  year.     . 

As  the  years  go  on,  this  company,  in  partner 
ship  %vith  the  people  of  this  state  pledges  itself 

1,  To  extend  its  ier%-ice  wherever  justified. 

2    To  continue  the  development  of  electric inj;  well  ahdd  of  requirements,  so  that  an  ample  supply 
wili  alu'ays  be  available  to  attraci  new  industries  and  new  pay 

[hroughouc  the  entire  district. 

"Z  To  take  advantaEie  of  every  successful  invctttion  for  reducing  ants  or 
*  increasing  efficiency  so  that  the  rates  to  consumers  may  be  as  low  as 

PUGET  SOUND  POWER  &  LIGHT  COMPANY 

One  of  the  advertisements  used  by  the  Puget  Sound  Power  &  Light  CompaHy  to  celebrate 

its  "Silver  Anniversary" 
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Appeal  Filed  by  Edison  Company 
in  Water  Rights  Suit 

Appeal  was  filed  May  28  with  the 
California  state  supreme  court  by  the 
Southern  California  Edison  Company, 
Los  Angeles,  to  set  aside  the  decision 
rendered  about  three  months  ago  in  the 
suit  brought  against  the  company  by 
the  heirs  of  the  Herminghaus  estate 
(Journal  of  Electricity,  Sept.  15,  1924, 
p.  220).  The  judgment  barred  the  com- 

pany from  further  impounding  water  on 
the  head  waters  of  the  San  Joaquin 
River  for  use  in  conjunction  with  its 
Big  Creek  development  project.  Water 
might  be  diverted  into  Huntington  Lake 
and  thence  run  through  the  chain  of 
power  houses  on  Big  Creek  and  the  San 
Joaquin  River,  under  the  terms  of  the 
decree,  but  no  storage  of  water  would 
be  allowed  other  than  that  coming  from 
the  runoff  in  the  Huntington  Lake  basin 
(Journal  of  Electricity,  March  1,  1925, 
p.  185.) 

The  plaintiffs  contended  that  their 
property,  consisting  of  17,000  acres  of 
land  lying  along  22  miles  of  frontage  on 
the  San  Joaquin  River,  would  be  dam- 

aged and  their  riparian  rights  inter- 
fered with  if  the  company  were  allowed 

to  impound  the  river  waters  and  thus 
prevent  the  spring  flooding  of  the  lands 
of  the  estate  that  provided  natural  ir- 

rigation, deposited  silt  and  replenished 
the  ground  water  supply. 

In  the  present  status  of  the  matter, 
the  decision  of  the  superior  court  not 
only  prevents  the  storage  in  Huntington 
Lake  of  San  Joaquin  River  head  waters 
brought  through  the  Florence  Lake  tun- 

nel, and  all  additional  storage  in  reser- 
voirs planned  at  Florence  Lake,  Ver- 

million Valley,  Shaver  Lake  and  Blaney 
Meadows  on  the  east  side  development 
of  the  San  Joaquin  project,  but  also  pre- 

vents storage  on  the  entire  west  side  de- 
velopment of  the  same  division  of  the 

project.  According  to  the  plans  of  the 
company,  this  would  comprise  eight 
storage  reservoirs  and  fourteen  power 
houses  on  the  Middle  Fork  of  the  San 
Joaquin  River  to  be  constructed  upon 
the  completion  of  the  east  side  develop- 
ment. 

News  Service  Department,  The  Society 
for  Electrical  Development,  Inc.,  522 
Fifth  Avenue,  New  York. 

S.E.D.   Seeks   Pictures   of   Home 
Application  of  Electricity 

The  Society  for  Electrical  Develop- 
ment, Inc.,  is  directing  attention  to  the 

Spring  1925  Better  Homes  Supplement 
recently  issued  by  the  American  Homes 
Bureau,  Chicago.  Nineteen  per  cent  of 
the  space  is  devoted  to  electrical  service 
in  the  home,  the  material  having  been 
supplied  by  the  society.  Considerable 
stress  is  laid  upon  lighting,  so  that  the 
edition  constitutes  a  follow-through  on 
the  Home  Lighting  Contest,  in  addition 
to ,  stimulating  the  buying  of  all  kinds 
of  electrical  appliances. 
The  supplement  is  syndicated  and 

publication  rights  already  have  been 
sold  to  newspapers  in  about  100  cities. 
Similar  supplements  are  issued  each 
spring  and  fall.  Material  used  in  the 
spring  issue  constitutes  the  fourth  con- 

tribution of  the  Society  for  Electrical 
Development.  It  is  planning  to  supply 
copy  for  the  forthcoming  fall  supple- 

ment, but  it  needs  photographs  which 
show  the  application  of  and  sell  the  idea 
of  electrical  service  in  the  home.  This 
type  of  photograph,  rather  than  that 
exploiting  a  particular  make  of  product, 
will  be  utilized  in  making  line  draw- 

ings. The  society  suggests  that  pho- 
tographs of  this  nature  be  sent  to  the 

Great    Western    Power's    S.    F. Division  in  New  Offices 
The  San  Francisco  division  of  the 

Great  Western  Power  Company  re- 
cently moved  from  347  Grant  Avenue, 

where  it  had  been  situated  for  many 
years,  to  new  quarters  at  437  Sutter 
Street.  The  building,  which  was  pur- 

chased by  the  company,  has  been  re- 
modeled completely.  Rapid  growth  of 

the  company's  business  in  San  Fran- 
cisco necessitated  larger  offices,  accord- 

ing to  oificials  of  the  company,  and  im- 
proved service  will  be  one  of  the  re- 

sults of  the  move. 

One  of  the  features  of  the  new  quar- 
ters is  the  modern  electric  kitchen  in 

charge  of  a  demonstrator,  who  will  give 
information  on  the  various  uses  of  elec- 

tricity in  the  home.  The  company  also 
has  on  display  a  complete  line  of  elec- 

tric ranges,  air  heaters  and  water 
heaters. 

Pacific  Coast  Number  Issued  by 
Western  Electric  Dealer 

The  May  issue  of  The  Western  Elec- 
tric Dealer,  which  is  published  monthly 

in  the  interest  of  its  dealers  by  the 
Western  Electric  Company,  Inc.,  is  a 
special  Pacific  Coast  number.  From  its 
attractive  cover,  which  uses  each  letter 

of  the  magazine's  name  to  acclaim  in 
illustrated  form  many  of  the  outstand- 

ing attributes  of  that  region  of  the 
country,  to  the  back  cover,  which 
heralds  the  N.E.L.A.  convention  with 

the  heading,  "New  Light  from  the 
Golden  Gate,"  the  issue  is  devoted  to 
the  states  of  Washington,  Oregon  and 
California. 

The  leading  article,  by  J.  U.. Berry, 
advertising  manager,  and  C.  F.  Wolf, 
illuminating  engineer,  of  the  Valley 
Electrical  Supply  Company,  Fresno, 
deals  with  the  merchanclising  methods 
of  that  concern  and  also  discusses  the 
solving  of  the  illumination  problem 
through  the  use  of  proper  fixtures. 
There  are,  in  addition,  numerous  shorter 
articles  about  various  dealers  in  dif- 

ferent parts  of  the  Pacific  Coast  terri- 
tory. Many  excellent  photographs 

portray  window  displays,  store  interiors 
and  exteriors,  electric  signs  and  kindred 
subjects.  Two  pages  are  given  over  to 
photographs  of  the  radio  broadcasting 
station  KFI  of  Earle  C.  Anthony,  Inc., 
Los  Angeles.  All  in  all,  the  May  West- 

ern Electric  Dealer  is  a  particularly 
interesting  and  attractive  issue. 

House  Organ  to  Be  Published  by 
Denver  Central  Station 

The  Public  Service  Company  of  Colo- 
rado, for  the  first  time  since  its  con- 

solidation of  subsidiary  companies,  is 

publishing  an  employees'  magazine, 
"The  Triad,"  the  first  issue  of  which 
has  just  been  distributed. 

In  keeping  with  the  practice  of  other 
Doherty  companies,  each  of  the  inde- 

pendent companies  is  publishing  a 
magazine,  monthly  or  oftener,  devoted 
to  the  interests  of  the  public  and  stock- 

holders as  well  as  the  employees.  The 
magazine  is  published  twice  a  month 
under  the  direction  of  F.  R.  Jamison  as 
editor,  with  E.  K.  Hartzell  and  R.  A. 
Turner  as  associate  editors,  the  latter 
devoting  all  of  his  time  to  the  publi- 
cation. 

Messages  for  Backs  of  Monthly 
Bills  Are  Prepared 

Designed  to  present  to  central-station 
customers  an  idea  of  the  service  that  is 
being  rendered  in  return  for  the  month- 

ly bills,  the  Western  Electric  Company, 
Inc.,  has  prepared  a  series  of  messages 
entitled,  "What's  Back  of  Your  Bill?" 
The  company  has  prepared  twelve  of 
these  messages  which  can  be  printed 
upon  the  backs  of  any  central-station 
company's  monthly  bills,  and  to  assist 
company  managers  in  their  use  has 
bound  the  series  in  pamphlet  form. 

iiU'^-m 

It  may  cost  you 

a  few  cents 
to  see  this  eclipse 

Sunset  is  nothing  more  than  the 

earth  getting  between  the  sun  and 
us.  As  everybody  knows,  this 

ecHpse  starts  earlier  on  winter 
nights  than  in  summer. 

More  hours  of  darkness  —  that's 
why  your  electric  light  bill  is  usually 
bigger  in  the  fall  and  winter  months. 

You  may  pay  more,  but  you  cer- 
tainly get  more — more  of  this  cheer- 

ful, safe  and  efficient  light.  And  that 
holds  for  the  darkest,  stormiest  days 

of  winter:  you  can  count  on  our  men 

to  keep  the  lines  open  and  the  gener- ators humming. 

That's  our  idea  of  service. 

*The  short  days 

of  fall  and  'winter 

No.  9  of  a  series  explaining 

what  it  is  you  are 

really  paying  for 

in  your  electric  light 

and  power  bill. 

One   of   the   messages   prepared   by  the  Western 
Electric   Company  for  use   on  the  backs  of   cus- 

tomers'  monthly  electrical   bills 

Each  one  of  the  pieces  of  copy  is  il- 
lustrated, the  drawing  tying  in  closely 

with  the  printed  message.  The  Western 
Electric  Company  has  offered  to  furnish 
the  illustrations,  free  of  charge  to  any 
central  station  desiring  to  use  them. 
Complete  information  concerning  the 
series  may  be  secured  from  the  com- 

pany's head  offices,  100  East  42nd 
Street,  New  York  City. 

City  of  Eugene,  Ore.,  Files  on  Fewer 
Site. — ^Application  has  been  received 
in  the  office  of  Rhea  Luper,  state  en- 

gineer, Salem,  Ore.,  for  the  appropria- 
tion of  water  from  the  McKenzie  River 

for  power  development  and  municipal 
water  supply  by  the  city  of  Eugene. 
The  application  calls  for  10,795  theo- 

retical horsepower  at  the  dam  site  in 
Lane  County,  and  17,454  theoretical 
horsepower  at  the  end  of  the  canal.  The 
cost  of  the  development  is  placed  at 
$375,000  in  the  application. 
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Muscle  Shoals  Power  May  Not  Be 
Sold  During  Test  Period 

Washington    Correspondence 

Apparently  power  at  Muscle  Shoals 
will  be  available  so  sporadically  during 
the  testing  period,  which  will  extend 
from  August  to  late  next  spring,  that 
no  formal  contract  will  be  entered  into 
for  such  power  as  may  be  available  for 
sale. 

The  electric  contractors  in  charge  of 
the  installation  which  will  convey  the 
power  away  from  the  dam  have  advised 
the  cliief  of  engineers  that  the  testing 
of  machinery  should  be  conducted  under 
load  and  not  with  water  rheostats  as 
had  been  suggested.  They  also  point 
out  that  a  temporary  installation  will 
advance  greatly  the  tuning  up  of  the 
plant  and  can  be  handled  in  such  a  way 
as  to  create  no  additional  hazard.  In 
this  way  it  will  be  possible,  it  is  be- 

lieved, to  test  out  the  four  generators 
which  are  being  installed  first. 

It  may  require  until  Dec.  1,  or  even 
the  first  of  the  year,  General  Taylor 
says,  to  complete  the  testing  of  the  four 
generators.  It  is  expected  that  the 
switchboard  then  will  be  ready  for  test, 
after  which  the  four  other  generators 
are  expected  to  be  ready  for  testing. 

General  Taylor  believes  it  would  in- 
terfere unduly  with  the  completion  of 

the  project  to  be  under  any  commit- 
ments or  even  under  implied  obligations 

to  give  advance  notice  as  to  the  cutting 

oft"  of  power.  He  favors  an  arrange- ment whereby  the  tests  can  be  made 
under  the  actual  load  that  would  be  fur- 

nished through  connection  with  the  lines 
of  the  Alabama  Power  Company.  That 
plan,  however,  will  reduce  the  return 
to  the  government  for  the  sale  of  the 
temporary  power.  With  no  assurance 
as  to  continuity  of  power  it  would  be 
necessary  for  the  Southeastern  power 
companies  to  keep  their  steam  auxiliar- 

ies ready  for  immediate  use.  Under 
such  conditions  these  companies  prob- 

ably would  be  willing  to  pay  for  this 
power  nothing  more  than  such  saving 
of  coal  as  would  result. 

Journal  op  Electricity 

Park  now  under  construction,  are  num- 
erous. The  big  pool  and  the  children's 

pool  are  being  lighted  by  a  large  num- 
ber of  overhead  lights,  focused  by  large 

enameled  reflectors.  In  the  corridors 
and  balconies  beautifully  designed  and 
ornamented  lighting  fixtures  soften  and 
harmonize  the  illumination  with  the 
artistically  decorated  building  itself. 

Outside,  big  floodlights  illuminate  the 
building,  and  two  giant  searchlights 
and  a  number  of  floodlights  make  the 
long  beach  a  blaze  of  light  at  night, 
permitting  night  surf  bathing. 

Electric  conveniences  abound  in  the 
general  operation  of  the  bath  house, 
from  its  elevators  to  carry  wet  suits  to 
an  electric  laundry,  to  its  extensive 
telephone  and  fire  alarm  systems,  its 
fire  protection  apparatus  and  its  con- 
trols. 
An  extensive  street  and  esplanade 

lighting  system  has  been  installed,  util- 
izing the  Westinghouse  equipment  of 

standard  street  lighting.  An  elaborate 
system  of  light  controls  and  dimmers 
has  been  installed  in  the  dance  pavilion. 
Microphone  connections  with  long-dis- 

tance lines  are  contemplated  to  broad- 
cast the  dance  music  through  a  Los 

Angeles    radio    station. 

Illuminate  San  Diego  Pool  with 
Underwater  Floodlights 

Notable  in  many  respects  for  its  elec- 
trical installations,  perhaps  the  most 

unique  feature  from  an  electrical  stand- 
point, in  the  million-dollar  amusement 

center  at  Mission  Beach,  San  Diego,  is 
the  installation  of  underwater  illumin- 

ation in  the  giant  bathing  pool  con- 
structed there  and  formally  opened 

May  29. 
A  set  of  seven  large  floodlights  is 

embedded  in  the  walls  of  the  pool  at  its 
greatest  depth  of  9  ft.  The  lighting 
units  are  enclosed  in  a  large  pyramid- 
shaped  casting,  having  a  vent  at  the  top 
leading  through  a  goose  neck  to  a  man- 

hole back  of  the  pool  walls.  The  lamp 
unit  is  protected  from  the  water  by  a 
7/16-in.  Fyrex  glass,  18%-in.  in  diame- 

ter. Difficulties  as  to  the  cracking  of 
heavy  plate  glass  had  been  numerous 
until  the  adoption  of  the  heat-resisting 
glass.  Water  on  one  side  of  the  glass 
at  low  temperature  and  the  heat  gen- 

erated by  the  500-c.p.  lamp  in  the  unit 
on  the  other  side  of  the  glass,  together 
with  moisture,  condensation,  and  other 
mechanical  factors,  have  provided  con- 

siderable basis  for  experimentation  on 
this  installation. 

Other  electrical  features  of  the 
amusement  center  aside  from  the  Luna 

Power  Generation  Suggested  in  Cali- 
fornia Water  Resources  Report. — In  a 

report  on  the  water  resources  of  Cali- 
fornia filed  with  the  1925  legislature, 

it  is  stated  that  with  400-ft.  dams  on 
the  upper  Sacramento,  the  Feather  and 
Yuba  Rivers,  and  a  300-ft.  dam  on  the 
American  River,  3,000,000,000  kw-hr. 
of  electrical  energy  could  be  generated 
annually  prior  to  the  full  use  of  these 
reservoirs  for  domestic,  irrigation  or 
industrial  use.  In  the  main  the  report 
deals  with  the  importation  of  water  for 
irrigation  in  certain  sections  of  the  in- 

terior valleys  where  the  supply  of 
ground  water  is  nearing  exhaustion. 
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Reservations  Now  Being  Made  for 
Electragists'  Annual  Meeting 
■Plans  are  progressing  rapidly  for  the 

1925  annual  conventioij  of  the  North- 
ern Division  of  the  California  Electra- 

gists to  be  held  in  Eureka  Aug.  6-8. 
Hotel  reservations  must  be  made 
through  the  San  Francisco  office  of  the 
California  Electragists,  522  Call  Build- 

ing, and  it  is  suggested  this  be  done  at 
once.  Those  planning  to  attend  are  re- 

quested to  give  complete  information 
when  writing  regarding  the  accommo- 

dations desired.  The  convention  regis- 
tration fee  will  be  $5  per  person  as  in 

the  past. 
A  committee  of  six  has  been  ap- 

pointed by  Victor  Lemoge,  president  of 
the  organization,  to  take  complete 
charge  of  all  details  of  the  convention, 
and  the  committeemen  promise  a  most 
interesting  and  valuable  program.  The 

program  of  entertainment  is  being  pre- 
pared by  the  Eureka  electragists,  and 

they  are  sure  to  have  something  that 
will  be  interesting  to  every  member  of 
the  family.  The  convention  is  open  to 
anyone  in  the  electrical  industry,  and 
from  the  preliminary  reports  a  large 
number  is  planning  to  be  present.  More 
detailed  information  covering  the  con- 

vention plans  will  be  sent  to  all  elec- 
tragists in  the  near  future;  they  will 

also  appear  in  the  July  1  issue  of  the 
Journal  of  Electricity. 

New  electric  sign  of  the  Public  Service  Company 
of  Colorado  at  its  Boulder,  Colo.,  office.  The  sigrn 
proved  an  eifective  advertisement  in  a  commer- 

cial lighting  campaign  being  conducted  by  the 
new  business  department  of  the  company.  Fol- 

lowing the  installation  two  sales  were  made  in 
Boulder 

Colorado  Investigation  Bonds 
Voted  by  Los  Angeles 

Los  Angeles  voters  at  an  election  on 
June  2  approved  the  sale  of  $2,000,000 
worth  of  bonds,  the  proceeds  of  which 
are  to  be  used  to  make  a  complete  and 

adequate  survey  of  the  possibilities  of 

bringing  water  from  the  Colorado 

River  to  Los  Angeles  for  domestic  pur- 
poses. The  final  count  stood  86,149  for, 

and  15,909  against,  the  bonds. 

In  urging  the  vote  for  this  bond  issue 

great  stress  was  laid  upon  the  impera- tive need  of  a  plentiful  supply  of  water 

for  the  city  in  its  future  growth.  How- 
ever, the  advocates  of  municipal  water 

and  power  in  Los  Angeles  gave  it  their 

unqualified  indorsement  and  it  is  looked 

upon  as  a  forerunner  of  their  attempt 

to  enter  actively  into  the  power  devel- 

opment of  the  Colorado  River. 

Third   Annual   Radio   Exhibition 

in  Los  Angeles  Sept.  5-12 
Announcement  has  been  made  that 

the  third  annual  National  Radio  Ex
hi- 

bition will  be  held  at  the  Ambassador 

Auditorium,  Ambassador  Hotel  grounds,
 

Los  Angeles,  Sept.  5-12   inclusive 
This  exhibition  will  be  conducted  by 

the  Radio  Trade  Association  of 
 south- 

ern California,  consisting  of  the  Radio 

Dealers'  Association,  Radio  Jobber
s 

Association  and  the  Radio  Manu
factur- 

ers' Association.  The  program  calls  for 

daily  spectacular  entertainment  
and  il- 

lustrated educational  lectures  where 

nationally  known  radio  experts  
and  au- 

thors will  be  featured. 

A  special  preview  of  the  Radi
o  tx 

hibition  for  dealers  and  the  trad
e  only 

will  be  held  the  evening  of  Sept.  4.
   inis 

w      enable  exhibitors  to  make
  contact 

with  the  trade  when  the  general
  public 

is  not  invited.         ,.     ,     ,  „■,  «f„no" 

Thousands  of  radio  dealers  and     tans
 

who    are    not    able   to    attend   will   be
 

reached    through    the    broadcasting    of 

programs. 



602 Journal  of  Electricity [Vol.  54  — No.  12 

Dealer  Home  Lighting  Campaign 
Planned  by  Westinghouse 

A  home  lighting  campaign,  planned 
to  enable  electrical  dealers  to  take  ad- 

vantage of  the  interest  aroused  by  the 
recent  national  better  home  lighting 
contest,  has  been  prepared  by  the  West- 

inghouse Lamp  Company  in  coopera- 
tion with  the  merchandising  section  of 

the  Westinghouse  Electric  &  Manufac- 
turing Company. 

The  material  to  be  used  in  the  cam- 
paign has  been  prepared  with  a  view 

toward  making  it  as  far  as  possible  an 
individual  dealer  campaign.  The 
printed  matter  will  be  published  in  the 
name  of  the  dealer,  with  very  little  ref- 

erence to  the  Westinghouse  company 
and  will  be  written  in  the  second  person. 
It  is  believed  that  a  much  more  per- 

sonal appeal  thus  will  be  made  than 
would  be  the  case  with  ordinary  cir- 

cular letters  and  booklets. 
This  campaign  material  will  consist  of 

a  personal  letter  on  an  attractively 
lithographed  letterhead  to  be  sent  to 
each  customer  and  prospect,  together 
with  a  copy  of  "The  House  That  Jack 
Rebuilt."  This  is  a  20-page  booklet  de- 

scribing the  transformation  of  a  home 
through  the  application  of  proper  light- 

ing. It  is  written  in  conversational  style 
and  is  illustrated  with  full-page  pic- 

tures in  five  colors  showing  proper 
lighting  arrangement  in  different  rooms. 
There  are  numerous  small  illustrations 
of  lighting  fixtures  and  appliances.  The 
last  two  pages  of  the  book  written  in 
the  first  person,  are  devoted  to  explain- 

ing that  the  local  electrical  dealer  is 
especially  fitted  by  his  training  and  ex- 

perience to  arrange  lighting  fixtures  not 
only  to  addto  their  efficiency  but  to  fur- 

nish esthetic  atmosphere  and  extending 
a  cordial  invitation  to  consult  with  him. 

With  this  booklet  is  sent  a  return 
postcard  imprinted  with  the  dealer's 
name  and  address.  To  all  prospects 
who  send  back  the  return  postcard  a 
second  letter  is  sent,  together  with  "The 
Vogue  in  Home  Lighting,"  a  48-page 
booklet,  fully  illustrated  with  photo- 

graphs and  diagrams.  This  booklet  is 
a  textbook  on  modern  home  lighting 
and  contains  suggestions  to  home-own- 

ers as  to  how  they  may  improve  the 
illumination  in  their  houses,  with  the 
help  of  the  dealer. 

Employees'  Manual  Contest  Closed 
by  Washington  Utility 

The  employee's  viewpoint  of  public relations  work  is  clearly  shown  in  an 
article  prepared  by  F.  J.  Rotter,  a 
draftsman  in  the  engineering  depart- 

ment. The  Washington  Water  Power 
Company,  Spokane.  The  article  was 
awarded  the  first  prize  of  $50  in  a  con- 

test within  the  company  for  the  best 
presentation  of  the  subject  to  be  used 
as  the  concluding  chapter  of  the  em- 

ployees' manual  distributed  by  the utility.  The  second  prize  of  $25  was 
won  by  T.  E.  Holsey,  division  agent  at 
Okanogan,  Wash.,  while  honorable  men- 

tion was  given  to  E.  H.  Collins,  engin- 
eering department,  H.  P.  Venables,  com- 

mercial department,  and  J.  G.  Finley, 
service  department. 

The  winning  article,  which  is  to  be 
printed  as  Chapter  12  of  the  manual,  is 
entitled  "Building  Good  Will,"  and  it summarizes  some  of  the  facts  contained 
in  the  manual  and  touches  the  high 
spots  in  the  preceding  chapters.  The 
following  extract  from  it  indicates  its 
merit; 

"More  money  is  paid  out  for  the  labor 
of  men  and  women  than  for  anything 
else  in  the  world.  Labor,  therefore,  is 
the  greatest  of  all  commodities.  The 
true  worth  of  work  is  not  a  matter  of 
either  hours  or  the  task.  Rather,  it  is 
the  quality  of  service  rendered  that  sets 
the  value.  If  the  daily  performance  of 
every  utility  employee  squares  with 
these  principles,  if  courtesy,  honesty, 
loyalty  and  devotion  are  enlisted  in  the 
campaign  for  better  and  broader  public 
relations,  employees  will  make  friends 
for  their  company  and  the  suspicions  of 
propaganda  will  be  cast  into  discard 

by   enlightened    public    opinion." 

Japanese  Utility  Plans  Extensive 
Power  Development  Project. — Permis- 

sion to  appropriate  water  from  the 
Tenrjii  River  for  generation  of  elec- 

tric energy  has  been  granted  the 
Tenryugawa  Power  Company  of  Japan. 
The  company  plans  to  develop  five  sites 
with  an  aggregate  plant  capacity  of 
100,500  hp.,  according  to  advices  from 

Japan. 

Maniifactuiei"   Prepares  Displays 
for  Central  Stations 

A  portable  window  display,  a  sample 
of  the  "DeLuxe  Window  Service"  being 
oflFered  to  central  stations  by  Manning 
Bowman  &  Company,  has  been  placed 
on  exhibition  in  the  Pacific  Coast  dis- 

trict offices  of  the  company  at  150  Post 
Street,  San  Francisco.  The  display  pre- 

sents one  of  the  seven  that  have  been 
prepared  by  the  advertising  department 
of  the  manufacturer. 

The  portable  exhibit,  in  addition  to 
presenting  an  attractive  display  of  elec- 

tric percolators,  demonstrates  the  most 
modern  practice  in  color-lighting  for 
show  windows.  The  service  being  of- 

fered by  the  company  has  been  taken 
up  by  a  number  of  Western  central  sta- 

tions. A  complete  description  of  the 
service  will  be  presented  in  the  Better 
Merchandising  section  of  the  Journal  of 
Electricity   at   an  early  date. 

Irrigation    Districts    and    Utility 
Join  in  Power  Project 

Under  the  cooperative  agreement 
with  the  Oakdale  and  South  San  Joaquin 
Irrigation  Districts,  the  Pacific  Gas  and 
Electric  Company  will  build  a  30,000- 
kw.  hydroelectric  plant  to  cost  $1,500,- 
000  on  the  Stanislaus  River  near  Me- 
lones,  Calif.  On  May  18  the  two  irriga- 

tion districts  approved  a  bond  issue  of 
$2,200,000  for  building  a  dam  and  reser- 

voir. The  power  company  will  build 
the  power  plant.  In  return  the  Pacific 
Gas  and  Electric  Company  will  pay  for 
the  water  an  amount  aggregating 

$5,175,000  over  a  40-year  period,  or  ap- 
proximately $125,000  a  year,  an  amount 

sufficient  to  meet  all  interest  and  retire- 
ment payments  on  the  bond  issue  of 

$2,200,000. After  the  power  company  has  made 
the  payments  stipulated  it  will  bear  half 
the  expense  of  maintaining  the  storage 
facilities.  A  210-ft.  dam  of  112,000 
acre-ft.  capacity  is  to  be  built  across 
the  Stanislaus  River  near  the  town  of 
Melones  in  central  California.  The 
power  house  a  mile  down  the  river  wul 
connect  with  the  dam  by  a  tunnel,  so 
built  as  to  take  the  greatest  possible 
advantage  of  the  head  available.  The 
dam  is  to  be  built  immediately,  but  the 
date  for  completion  of  the  power  plant 
has  not  been  set. 

Denver     Has     Third     Electrical 
Home    Exhibit 

More  than  10,000  people  have  visited 
the  tliird  electrical  home  in  Denver 
since  it  was  opened  to  the  public  May 
24.  Many  favorable  expressions  are 
being  received  by  the  Electrical  Cooper- 

ative League  in  connection  with  the  ex- 
liibition,  according  to  reports  from 
Denver,  because  of  the  completeness  of 
the  home  and  the  presence  of  many  fea- 

tures not  found  in  previous  exhibitions 
of  a  similar  nature  in  the  Inter-moun- 

tain  territory. 

Portable  window  display  of  Manning  Bo\\Tnan  &  Company  that  is  one  of  a  series  of  seven  offered  to 
central  stations 
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Quarterly   Meeting    of    Southern 
Electragists    June    27 

The  first  quarterly  meeting  of  the 
California  Electragists,  southern  divis- 

ion, will  be  held  at  the  Hotel  Maryland, 
San  Diego,  Saturday,  June  27,  1925. 
The  members  of  the  southern  section 
and  their  friends  will  leave  Los  Angeles 
harbor  on  the  S.S.  Ruth  Alexander, 
Friday,  June  26,  at  6:30  p.m.  A  dinner 
dance,  together  with  other  entertain- 

ment, will  be  a  feature  of  the  evening. 
The  ladies  will  be  entertained  during 

the  morning.  A  golf  tournament  is 
planned,  as  well  as  automobile  trips  to 
the  Mission  Hills,  Ramona's  Marriage 
Place,  Point  Loma,  and  the  old  Spanish 
lighthouse.  At  the  same  time  the  men 
will  convene  to  discuss  the  question  of 
electrical  merchandising,  under  the 
chairmanship  of  0.  N.  Robertson  of 
Santa  Ana.  At  noon  the  party  will  ad- 

journ to  attend  the  first  annual  baseball 
game  between  the  jobbers  and  manufac- 

turers, and  the  electragists. 
In  the  afternoon  the  ladies  will  be 

taken  through  Balboa  Park  to  enjoy  a 
recital  on  the  outdoor  organ,  wliile  the 
men  will  continue  their  session  of  the 
convention  to  discuss  the  outline  of  the 

electragists'  program  for  the  future  and 
the  Red  Seal  campaign.  H.  H.  Harper 
of  the  Western  Electric  Company  and 
F.  M.  Peiker  of  The  Society  for  Electri- 

cal Development  will  be  the  principal 
speakers. 

The  San  Diego  electragists  and  their 
friends  will  entertain  the  guests  at  the 
evening  banquet,  and  at  10  p.m.  the 
party  will  re-embark  on  the  Ruth  Alex- 

ander for  the  return  trip  to  Los  An- 
geles. The  entire  expense  for  the  trip 

will  be  $13  per  person.  Reservations 
may  be  made  through  C.  J.  Geisbush, 
Room  610  Cotton  Exchange  Building, 
Los  Angeles. 

California  Electrical  Bureau 
Organization  Changed 

After  a  prolonged  and  intimate  dis- 
cussion, the  plan  for  reorganization  of 

the  California  Electrical  Bureau  as 
submitted  by  the  finance  committee  was 
adopted  by  the  Advisory  Board  at  a 
meeting  held  in  Los  Angeles  May  29. 
This  plan  is  far-reaching  in  its  nature 
and  provides  that  beginning  June  1  the 
Bureau  will  maintain  offices  in  San 
Francisco  and  Los  Angeles,  the  former 
in  charge  of  Victor  W.  Hartley  as 
executive  secretary,  the  latter  in  charge 
of  W.  F.  Brainerd.  G.  M.  Rankin  will 
continue  as  field  man,  performing  spe- 

cial duties  in  the  San  Joaquin  Valley 
district  with  headquarters  at  Fresno. 

An  arrangement  has  been  perfected 
between  the  Bureau  and  California 

Electragists  by  which  through  the  es- 
tablishment of  a  basis  of  cooperation 

Electragists  will  undertake  the  respon- 
sibility for  handling  the  greater  part  of 

the  field  work  for  the  Bureau  in  carry- 
ing out  such  sales-promotion  plans  as 

may  be  developed  from  time  to  time. 
The  Electragists  also  will  assist  the 
Bureau  in  bringing  about  the  organiza- 

tion of  a  merchandising  section  within 
the    Bureau    and   the   establishment   of 

local  branches  of  this  section  at  such 
points  within  the  state  as  may  be  ad- 

visable. It  was  pointed  out  during  the 
discussions  that  this  arrangement  un- 

doubtedly would  be  far-reaching  in  its 
effect  upon  the  electrical  industry  in 
California,  and  offers  for  the  first  time 
a  practical  means  of  bringing  about 
the  most  complete  cooperation  between 
all  branches  of  the  industry  in  increas- 

ing electrification  in  the  state. 
The  recommendations  of  the  Society 

for  Electrical  Development  with  respect 
to  details  concerning  the  operation  of 
the  Red  Seal  Plan  were  approved  by  the 
Advisory  Board,  thus  settling  the  last 
matter  of  detail  in  these  negotiations 
so  that  active  work  may  be  prosecuted 
in  this  effort  as  soon  as  the  N.E.L.A. 
convention  is  over.  Two  subcommittees 
have  been  appointed  by  the  Advisory 
Board  for  the  purpose  of  exploiting  the 
Red  Seal  idea  within  the  industry. 
These  committees  consist  of  H.  L.  Har- 

per, chairman;  W.  L.  Frost  and  F.  E. 
Elser  in  southern  California,  and  W.  S. 
Berry,  chairman;  C.  E.  Heise,  and  C.  L. 
Chamblin  in  northern  California. 

The  secretary  reported  with  respect 
to  the  electric  home  program  that  three 
homes  already  had  been  completed 
showing  a  total  attendance  of  16,600, 
and  nine  other  homes  are  under  way  to 
be  completed  and  exliibited  during  the 

COMING  EVENTS 

Pacific    Coast    Electrical    Association — 
Annual  Meeting — San   Francisco,   Calif. 

June    15,    1925 

National  Electric  Light  Association — 
Annual  Convention — San  Francisco,  Calif. 

June  15-19,  1925 

course  of  the  year.  On  the  June  Bride 
Week  campaign  150  sets  of  window- 
display  material  already  are  being  dis- 

played throughout  the  trade,  while  5,000 

posters  and  292,000  direct-mail  insei-ts 
were  distributed  by  power  companies, 
jobbers  and  electrical  retailers.  A  win- 
low-lighting  exhibit  has  been  displayed 
before  thirty-four  meetings  with  a  total 
attendance  of  2,591,  resulting  in  twenty- 
six  immediate  sales  and  sixty-six  live 
prospects  directly  traceable  to  the  in- 

terest displayed  in  this  exhibit.  At  the 
recommendation  of  the  Pacific  Radio 
Trade  Association  the  Bureau  will  in- 

clude radio  outlets  in  the  Bureau's  wir- 
ing plan  when  a  new  edition  is  issued. 

G.  M.  Bacon,  state  engineer  of  Utah, 
and  president  of  the  Engineering  Coun- 

cil of  Utah,  was  also  one  of  the  speak- 
ers. Markham  Cheever,  chief  engineer 

of  the  Utah  Power  &  Light  Company, 
was  toastmaster. 

Utah  Engineering  Council  Hears 
President  of  A.I.E.E. 

Farley  Osgood,  president  of  the 
American  Institute  of  Electrical  En- 

gineers, was  the  principal  speaker  at 
the  annual  banquet  of  the  Engineering 
Council  of  Utah,  held  at  the  Hotel  Utah 
in  Salt  Lake  City  on  the  evening  of 
May  23.  About  two  hundred  guests 
were  present. 

Mr.  Osgood  stressed  the  fact  that  en- 
gineers should  take  a  greater  part  in 

the  political  life  of  the  country.  He 
said  that  those  of  tliis  profession,  by 
reason  of  the  training  that  they  had  re- 

ceived, were  highly  qualified  to  assist  in 
directing  the  affairs  of  the  municipali- 

ties, the  states  and  the  nation.  That 
they  do  not  occupy  such  positions,  the 
speaker  declared,  is  because  of  their 
own  apathy.  "There  should  be  an  en- 

gineer on  every  committee  having  to  do 
with  public  problems,  for  a  great  ma- 

jority of  these  problems  are  engineering 

problems,"  he  declared. 

Bronze  Tablet  Erected  in  Honor 
of  Thomas  A.  Edison 

In  the  presence  of  the  entire  Edison 
family,  the  governor  of  New  Jersey,  the 
mayors  of  a  number  of  New  Jersey  and 
New  York  cities,  the  president  of 
Princeton  University,  the  chief  execu- 

tives of  the  larger  companies  in  the 
electrical  industry,  and  practically  all 
the  surviving  early  associates  of  the 
great  electrical  genius,  Mrs.  Thomas 
Alva  Edison  on  May  16  unveiled  a  beau- 

Bronze  tablet  erected  by  the  Edison  Pioneers  in 
honor    of    Thomas    A.    Edison 

tiful  bronze  commemorative  tablet 
marking  the  spot  in  Menlo  Park,  N.  J., 
where  Edison  began  his  experiments 
and  where  nearly  all  his  inventions  were 
conceived  and  perfected. 

The  tablet,  set  in  a  huge  natural 
boulder  which  rests  on  a  base  of  con- 

crete containing  bricks  from  the  founda- 
tion of  Edison's  first  home  in  Menlo 

Park,  is  erected  on  the  Lincoln  Highway 
within  a  stone's  throw  of  the  site  of  the 
original  Edison  laboratories  and  work- 

shops and  of  the  present  Edison  home. 
It  bears  the  following  inscription: 

On  this  site— 1876-1S82— Thomas  Alva  Edison 
began  his  work  of  service  for  the  world  to  il- 

lumine the  path  of  progress  and  lighten  labor 
for  mankind.  This  tablet  is  placed  by  the 
Edison  Pioneers  to  attest  the  gratitude  of  the 
industries  he  did  so  much  to  create. 

As  a  state  monument,  the  tablet 
formally  was  given  into  the  custody  of 
Governor  George  S.  Silzer  of  New  Jer- 

sey by  John  W.  Lieb,  vice-president  of 
The  New  Y'ork  Edison  Company  and 
first  electrician  of  the  original  power- 
generating  station  built  by  Mr.  Edison 
in  New  York  City  in  1882.  Mr.  Lieb 

presided  over  the  day's  ceremonies. 
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Personals 

J.  E.  Macdonald,  secretary  of  the 
Joint  Pole  Committee  of  Los  Angeles, 
recently  was  elected  president  of  The 
Electric  Club  of  that  city.  Since  1907, 
when  the  joint  users  of  electric  light, 
telephone  and  telegraph  poles  in  Los 
Angeles  formed  the  Joint  Pole  Com- 

mittee, he  has  been  secretary  of  that 
body.      Mr.     Macdonald    was    born    in 

Canada  and  graduated  from  McGill  Uni- 
versity, Montreal,  in  1897,  receiving 

degrees  in  both  electrical  and  mechani- 
cal engineering.  Upon  leaving  college 

he  became  an  apprentice  draftsman  at 
the  Browne  &  Sharp  Manufacturing 
Company's  plant  at  Pi-ovidence,  R.  I., 
and  then  entered  the  employ  of  the 
William  Sellers  Company  of  Phila- 
delpliia,  where  he  was  employed  as  a 
designer  of  electrical  traveling  cranes. 
He  arrived  in  California  in  1901.  For 
the  first  three  days  he  wheeled  bricks, 
according  to  his  own  statement,  after 
which  he  joined  the  Pacific  Electric 
Railway  as  line  superintendent,  leaving 
that  organization  in  1907  to  assume  his 
present  position.  Mr.  Macdonald  organ- 

ized the  Los  Angeles  Section  of  the 
American  Institute  of  Electrical  En- 

gineers in  1908,  was  secretary  for  three 
years,  and  then  served  a  term  as  chair- 

man. At  the  present  time  he  is  vice- 
president  of  the  A.I.E.E. 

D.  J.  Jackson,  until  recently  sales 
manager  of  the  Dudlo  Manufacturing 
Company,  Fort  Wayne,  Ind.,  has  joined 
the_  organization  of  the  Lombard  J. 
Smith  Company,  the  Dudlo  company's 
representative  in  southern  California 
and  Arizona. 

R.  B.  Childs,  of  the  sales  department 
of  The  Washington  Water  Power  Com- 

pany, Spokane,  visited  Seattle  lately  on 
company  business. 

T.  P.  Walker,  manager  of  the  El  Paso 
Electric  Railway  Company,  El  Paso, 
recently  returned  from  Houston  where 
he  attended  the  annual  convention  of 
the  Southwestern  Public  Service  Asso- ciation. 

Col.  William  Kelly,  chief  engineer  of 
the  Federal  Power  Commission,  shortly 
will  become  director  of  engineering  for 
theNational  Electric  Light  Association. 
Maj.  G.  E.  Edgerton,  assistant  chief  en- 

gineer, will  succeed  him. 

R.  E.  Kinkead,  former  chief  en- 
gineer of  the  welder  division  of  the 

Lincoln  Electric  Company,  Cleveland, 
has  been  transferred  to  the  sales  de- 

partment as  director  of  sales  with 
headquarters  in  the  Ellicott  Square 
Building,  Buffalo. 

J.  L.  Beebe,  formerly  with  the  West- 
ern Electric  Company,  Salt  Lake  City, 

now  is  representing  the  Trumbull  Elec- 
tric Manufacturing  Company.  Mr.  Beebe 

Avill  cover  the  Pacific  Northwest,  with 
headquarters  at  2511  East  Cherry 
Street,  Seattle. 

R.  F.  Walter  has  been  officially  ap- 
pointed chief  engineer  of  the  Bureau  of 

Reclamation,  succeeding  F.  E.  Wey- 
mouth who  resigned  last  fall.  Mr. 

Walter  has  been  acting  chief  engineer 
since  that  time. 
H.  F.  Hartzell,  vice-president  and 

general  manager,  Maydwell  &  Hartzell, 
Inc.,  San  Francisco  and  Los  Angeles, 
recently  left  San  Francisco  on  a  trip 
to  the  East  via  Seattle  and  Spokane 
with  the  intention  of  visiting  all  of  his 

company's  factories  and  connections. 
B.  G.  Chamberlain,  district  manager, 

The  Hurley  Machine  Company,  Seattle, 
visited  Spokane  recently  on  general 
sales  matters. 

M.  A.  DeLew,  electrical  engineer,  As- 
sociated Oil  Company,  with  headquar- 

ters in  Los  Angeles,  was  a  recent  San 
Francisco  visitor. 

Z.  E.  Merrill,  assistant  general  man- 
ager, the  Mountain  States  Power  Com- 
pany, Albany,  Ore.,  visited  Spokane  re- 

cently on  his  return  from  an  inspection 
trip  of  the  properties  at  Casper,  Wyo. 

R.  W.  Turnbull,  Pacific  Coast  sales 
manager,  Edison  Electric  Appliance 
Company,  Portland,  recently  spent  sev- 

eral days  in  Spokane  in  order  to  cooper- 
ate with  the  sales  department  of  The 

Washington  Water  Power  Company  in 
the  campaign  on  Hotpoint  electric 
ranges  which  the  latter  has  been  con- 

ducting. R.  W.  Cordiner,  special  rep- 
resentative of  the  Edison  Electric  Ap- 

pliance Company,  also  spent  some  time 
in  Spokane  giving  his  assistance  in  the 
same  campaign. 

C.  E.  Lasher,  Tacoma,  Wash.,  has 
been  transferred  to  Everett  to  assume 
charge  of  the  Puget  Sound  Gas  Com- 

pany. He  succeeds  Jesse  Bourus,  who 
has  accepted  an  executive  position  with 
the  Mountain  States  Power  Company, 
the  parent  organizaiton. 

F.  B.  Schuyler,  president  of  the  John- 
son Washer  Company  of  Oakland,  re- 

cently has  returned  from  the  Pacific 
Northwest  and  the  Intermountain  terri- 

tory, where  he  visited  the  company's 
distributors  and  investigated  business 
conditions. 

Lewis  A.  Lewis,  sales  manager  of 
The  Washington  Water  Power  Com- 

pany, Spokane,  accompanied  by  R.  B. 
Childs  of  the  commercial  department, 
lately  made  an  inspection  trip  of  cus- 

tomers' properties  and  service  facilities 
in  the  Co'eur  d'Alene  mining  dstrict  of northern   Idaho. 

M.  P.  Maxwell,  sales  manager  of  R. 
Thomas  &  Sons  Company,  New  York, 
visited  Spokane  recently  in  the  course 
of  a  general  sales  trip  to  the  Coast. 

F.  A.  Short,  Safety  Electric  Products 
Company;  J.  H.  Pengilly,  Brown  &  Pen- 
gilly;  and  Rollin  M.  Smith,  Rollin  M. 
Smith  Engineering  Company,  all  of  Los 
Angeles,  were  among  those  who  at- 

tended the  recent  public  hearing  in  San 
Francisco  an  the  tentative  Electrical 
Safety  Orders  issued  by  the  Industrial 
Accident  Commission. 

G.  A.  Muir,  who  has  been  connected 
with  the  Denver  office  of  the  Allis- 
Chalmers  Manufacturing  Company  for 
the  past  five  years  and  for  ten  years 
previous  to  that  with  the  macliinery  de- 

partment of  the  Mine  &  Smelter  Supply 
Company,  Denver,  has  been  elected 
president  and  manager  of  The  Advance 
Machinery  &  Supply  Company  of  that 
city. 

C.  P.  Shattuck,  until  recently  techni- 
cal editor  of  the  Commercial  Car  Jour- 
nal, has  joined  the  staff  of  The  Society 

for  Electrical  Development,  New  York 
City.  He  will  be  connected  with  the 
electric  delivery  truck  department. 

H.  R.  Knelson  has  been  appointed 
sales  engineer  of  the  Everstick  Anchor 
Company  for  the  territory  west  of  the 
Mississippi.  He  recently  was  connected 
with  the  construction  department  of  the 
Illinois  Bell  Telephone  Company. 

W.  A.  Hillebrand,  from  1919  district 

engineer,  F'acific  Coast  division.  The 
Ohio  Brass  Company,  Mansfield,  Ohio, 
has  been  transferred  to  Barberton,  Ohio, 
where  he  will  assume  the  position  of 
electrical  engineer  for  the  Ohio  Insu- 

lator Company,  which  is  the  clay  de- 
partment of  the  Ohio  Brass  Company. 

After  graduating  from  Cornell  Uni- 
versity in  1905,  Mr.  Hillebrand  spent  a 

year  at  Stanford  University  as  a  gradu- 
ate student,  after  which  he  spent  a  year 

in  the  Western  Electric  Company's  or- ganization both  in  San  Francisco  and 
Los  Angeles.  From  1907  to  1911  he 
was  instructor  and  assistant  professor 
of    electrical    engineering    at    Stanford 

University,  and  then  for  the  succeeding 
three  years  held  the  post  of  professor  of 
electrical  engineering  at  Oregon  Agri- 

cultural College.  In  1914  he  entered 
the  distribution  department  of  the  Pa- 

cific Gas  and  Electric  Company,  San 
Francisco,  remaining  until  1918  when 
he  joined  the  Federal  Telegrah  Com- 

pany at  Palo  Alto.  He  left  the  Federal 
company  to  become  associated  with  the 
Ohio  Brass  Company.  Due  to  the  inter- 

est now  being  taken  in  the  East  in  high- 
tension  transmission  lines,  the  number 
of  such  lines  has  been  increasing  stead- 

ily and  the  progress  being  made  rapidly 
is  lessening  the  lead  which  California 
heretofore  has  maintained.  On  account 

of  this  active  interest  Mr.  Hillebrand's 
knowledge  and  experience  will  be  par- 

ticularly valuable  in  his  new  position 
with  the  Ohio  Insulator  Company  where 
his  time  will  be  devoted  largely  to  fac- 

tory and  commercial  problems.  Mr. 
Hillebrand  is  a  member  of  the  American 
Institute  of  Electrical  Engineers. 
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R.  H.  Ballard,  vice-president  and  gen- 
eral manager,  Southern  California  Edi- 
son Company,  Los  Angeles,  recently- 

left  California  for  an  extended  trip 
through  Europe. 

H.  W.  Stitt,  city  electrician  of  Fresno, 
Calif.,  attended  the  public  hearing  on 
the  proposed  Electrical  Safety  Orders 
recently  held  in  San  Francisco. 

E.  M.  McLean,  former  sales  division 
manager  of  the  Four  Wheel  Drive  Auto 
Company,  Clintonville,  Wis.,  has  been 
promoted  to  general  sales  manager  of 
that  company. 

R.  L.  Hearn,  assistant  chief  engineer 
of  The  Washington  Water  Power  Com- 

pany, Spokane,  has  tendered  his  resig- 
nation and  left  for  Niagara  Falls, 

Ontario,  where  he  will  enter  into 
partnership  with  H.  G.  Acres,  who  has 
been  engaged  in  consulting  work  in 
hydraulic  engineering  with  especial  at- 

tention to  hydroelectric  developments. 
Mr.  Hearn  spent  several  years  with  the 
Hydro-Electric  Power  Commission  of 
Ontario,  where  he  served  under  Mr. 
Acres,  who  was  formerly  chief  engineer 
for  the  commission.  During  the  Queens- 
town  development  on  the  Niagara  River 
Mr.  Hearn  was  chief  draftsman,  and 
during  the  last  year  of  his  connection 
with  the  commission  he  supervised  the 
actual  construction.  In  June,  1922,  he 
entered  the  service  of  The  Washington 
Water  Power  Company  at  Spokane  as 
hydraulic  engineer  and  soon  afterwards 
was  appointed  assistant  cliief  engineer. 
In  that  capacity  he  supervised  the  latter 
portion  of  the  construction  program  in 
the  Spokane  Upper  Falls  development. 
Since  then  and  under  the  direction  of  V. 
H.  Greisser,  chief  engineer,  Mr.  Hearn 
has  supervised  the  design  and  construc- 

tion of  the  rolling  sector  gate  installed 
at  the  Post  Falls  development,  and  all 
the  preliminary  surveys,  exploration 
work  and  designs  for  the  development 
at  Kettle  Falls,  Wash.,  on  the  Columbia 
River,   the   construction   of   which   has 

been  deferred.  He  also  supervised  the 
installation  of  the  fourth  23.500-hp.  unit 
at  Long  Lake  power  station,  and  the 
installation  of  the  second  2,150-hp.  unit 
at  Oroville  power  station.  During  his 
residence  in  Spokane  he  was  active  in 
committee  work  for  the  National  Elec- 

tric Light  Association  and  the  North- 
west Electric  Light  and  Power  Associa- 
tion. During  the  past  year  he  has  been 

chairman  of  the  hydraulic  power  com- 
mittee of  the  latter  body.  He  is  a 

graduate  of  the  University  of  Toronto, 
and  a  member  of  the  University  Club 
and  the  Spokane  Transportation  Club. 

T.  M.  Simpson,  until  recently  vice- 
president  and  general  manager  of  the 
Majestic  Appliance  Company,  San 
Francisco,  has  been  appointed  manager 
of  the  electric  advertising  department 
of  the  Great  Western  Power  Company 
of  California,  with  offices  at  530  Bush 
Street,  that  city.  Mr.  Simpson  is  well 
known  to  the  members  of  the  electrical 
industry,  having  been  identified  with 
the  business  for  many  years,  both  in 
the  East  and  on  the  Paciiic  Coast.  From 
1903  to  1907  he  maintained  engineering 
offices  in  New  York  and  Philadelphia, 
designing  and  contracting  for  the  in- 

stallation of  power  plants.  Subsequently 
he  was  identified  with  the  Hallidie  Ma- 

chinery Company,   Spokane,  Wash. 
C.  W.  Scholefield,  Standard  Oil  Com- 

pany, Bakersfield,  Calif,  was  a  recent 
visitor  in  San  Francisco  where  he  at- 

tended the  public  hearing  on  the  tenta- 
tive Electrical  Safety  Orders. 

S.  C.  Haver,  Jr.,  supervisor  of  em- 
ployment. Southern  California  Edison 

Company,  Los  Angeles,  will  add  to  his 
other  duties  that  of  chairman  of  the 

company's  accident  prevention  commit- 
tee, succeeding  the  late  J.  A.  Lighthipe. 

The  other  members  of  the  committee 
are:  T.  H.  Dukelow,  R.  E.  Cunningham 
and  A.  F.  Blight. 

C.  M.  Clark,  Philadelphia,  chairman 
of  the  executive  committee  of  the  board 
of  directors  of  the  Portland  Electric 
Power  Company,  Portland,  spent  a  few 
days  in  Portland  recently  looking  over 
the  properties  of  the  company  and  con- 

ferring with  officials  as  to  future 
activities. 

P.  A.  Anderson,  formerly  industrial 
engineer  of  the  Great  Western  Power 
Company,  Oakland,  has  joined  the  staff 
of  the  Oakland  Bank  as  manager  of 
their  new  business  department. 

Henrik  Moe,  president  of  the  Moe- 
Bridges  Company,  Milwaukee,  recently 
toured  the  Pacific  Coast  cities,  accom- 

panied by  B.  J.  Wildman,  Pacific  Coast 
manager  of  the  concern. 

E.  C.  Gribble,  president,  the  Electrical 
Specialty  Company,  San  Francisco,  re- 

cently left  for  a  six-weeks  trip  East. 
While  there  he  will  visit  the  various 
factories  which  the  Electrical  Specialty 
Company  represents  on  the  Pacific 
Coast. 

C.  A.  Bloom,  advertising  manager, 
Appleton  Electric  Company,  Chicago, 
was  a  recent  visitor  on  the  Pacific 

Coast,  where  he  made  a  study  of  condi- 
tions regarding  distribution  problems. 

H.  B.  May,  formerly  of  the  Los  An- 
geles office  of  the  General  Electric  Com- 
pany, has  been  transferred  to  the_  San 

Diego  office  in  the  capacity  of  resident 
agent  for  that  locality. 

Hal  E.  Cowgill,  former  operator  of 
the  high-tension  substation  of  the 
Southern  Pacific  Company  at  Forest 
Grove,  Ore.,  is  now  distributor  for  the 
Commercial  Truck  Company,  builders 
of  electric  trucks,  with  offices  at  202 
Oregon  Building,  Portland.  Claude  Jones 
succeeds  Mr.  Cowgill  at  Forest  Grove. 

H.  F.  Dicke,  for  the  past  eight  years 
general  manager  of  the  Utah  light  & 
Traction  Company,  Salt  Lake  City,  re- 

cently became  assistant  to  the  president 
of  the  Lehigh  Valley  Transit  Company, 
operating  between  Allentown,  Pa.,  and 
South  Bethlehem,  vice-president  of  the 
East  Penn  Electric  Company  of  Potts- 
ville.  Pa,,  and  vice-president  of  the 
Williamsport  Passenger  Railway  Com- 

pany of  Williamsport,  Pa.  Mr.  Dicke's headquarters  will  be  at  Allentown.  Mr. 
Dicke  is  a  native  of  Fort  Wayne,  Ind. 

In  1899  he  entered  the  accounting  de- 
partment of  the  Fort  Wayne  Traction 

Company,  where  he  served  for  a  period 
of  five  years,  resigning  to  become  gen- 

eral auditor  of  the  Ohio  &  Indiana  Con- 
struction Company.  For  seven  years  he 

had  charge  of  operation  of  the  northern 
division  of  the  Ohio  Electric  Railway 
Company,  and  then  resigned  to  go  to 
Boise,  Idaho,  as  general  manager  of  the 
Boise  Valley  Traction  Company.  Five 
years  later  he  became  general  manager 

of  the  Utah  Light  &  Traction  Company 
at  Salt  Lake  City.  Mr.  Dicke  will  be 
succeeded  by  E.  A.  West,  for  the  past 
nine  years  general  superintendent  and 
chief  engineer  of  the  Denver  Tramway 
Company,  with  headquarters  at  Denver. 

B.  S.  Josselyn,  at  one  time  president 
of  the  Portland  Railway,  Light  &  Power 
Company,  now  the  Portland  Electric 
Power  Company,  Portland,  Ore.,  died 
suddenly  May  21,  1925,  at  the  age  of 
67.  His  early  career  was  devoted  to 
railroad  service,  and  during  that  period 
he  was  associated  with  the  Kansas  City, 
Osceola  &  Southern  Railway,  the 
Omaha  &  St.  Louis,  the  Om^ha  & 
Kansas  City  &  Eastern  line,  the  Ken- 

tucky &  Indiana  Bridge  &  Railway 
Company,  Louisville,  Ky.,  the  Hudson 
Valley  Railway  Company,  Glens  Falls, 
N.  Y.,  and  the  Union  Terminal  Railway 
Company,  Sioux  City,  Iowa,  becoming 
vice-president  of  the  latter  in  1906. 
Following  this,  he  was  vice-president 
and  general  manager  of  the  Maryland 
Telephone  &  Telegraph  Company  and 
of  the  Baltimore  Electric  Power  Com- 

pany. In  1907  he  went  to  Portland  as 
president  of  the  Portland  Railway, 
Light  &  Power  Company,  on  the  death 
of  its  former  president,  H.  W.  Good, 
and  remained  in  that  position  until  his 
resignation  in  1913  to  take  up  the  oc- 

cupation of  Christian  Science  prac- 
titioner. 

Dr.  A.  F.  Graf,  member  of  the  medi- 
cal staff  of  the  Southern  California  Edi- 
son Company,  Los  Angeles,  died  sud- 

denly at  his  home.  May  4.  Dr.  Graf 
joined  the  Edison  company  in  1918  after 
a  long  service  in  the  United  States Navy. 
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TRADE   NOTES 

General  Electric  Company,  Schenec- 
tady, N.  Y.,  recently  has  issued  bulletin 

No.  47495.1,  which  contains  much  de- 
scriptive and  illustrated  data  concern- 

ing its  types  of  oil  circuit  breakers. 
Charles  Cory  &  Son.,  Inc.,  Chicago, 

has  opened  an  office  at  22  West  Quincy 
Street  to  serve  its  increasing  clientele 
for  signal,  control,  communicating  and 
lighting  equipment. 

The  Westinghouse  Electric  &  Manu- 
facturing Company  was  the  recipient 

recently  of  orders  for  feeder  voltage 
regulators  totaling  over  half  a  million 
dollars.  These  orders  are  for  regula- 

tors varying  in  capacity  from  11.5  to  888 
kva.  and  in  voltage  from  2,300  to  13,800. 
Among  those  purchasing  this  equipment 
are  the  Los  Angeles  Gas  &  Electric 
Corporation,  the  Commonwealth  Edi- 

son Company  of  Chicago,  the  Cleveland 
Electric  Illuminating  Company,  the 
Commonwealth  Power  Company  of  Jack- 

son, Mich.,  and  the  Public  Service  Pro- 
duction Company  of  New  Jersey.  The 

larger  units  will  be  used  on  power 
circuits. 

California  M'^ire  &  Cable  Company, with  general  offices  at  Orange,  Calif., 
recently  has  opened  San  Francisco  of- 

fices at  404  Chancery  Building,  where 
it  will  handle  the  business  for  northern 
California,  Oregon  and  Wasliington, 
carrying  a  large  stock  of  weatherproof 
wire  in  all  sizes. 

Wellington  Electric  Company,  Well- 
ington, Colo.,  has  been  established  re- 

cently by  Warner  &  Sons,  as  a  result  of 
the  increasing  business  in  the  oil  fields 
of  northern  Colorado.  The  firm  recently 
was  awarded  a  contract  for  the  wiring 
of  a  large  parochial  school  in  Fort 
Collins,  Colo. 

Industrial  Works,  Bay  City,  Mich,  re- 
cently has  announced  a  new  and  greatly 

improved  10-ton  crawling  tractor  crane, 
known  as  its  type  DC.  It  is  claimed 
that  while  its  appearance  is  very  simi- 

lar to  former  types  of  tractor  cranes  its 
design  embodies  a  host  of  new  engin- 

eering features,  such  as  split  gears  for 
propelling  increased  speeds,  double- 
clutch  mechanism,  unusually  long  trac- 

tor belts  and  independent  functions, 
which  it  is  claimed  make  that  machine 
the  simplest  and  most  economical  to 
operate. 

Sundh  Electric  Company,  Inc.,  New- 
ark, N.  J.,  recently  has  issued  a  new 

bulletin  featuring  its  automatic  a.c. 
starters.  The  bulletin  is  illustrated 
with  drawings  and  diagrams  and  de- 

scribes the  device  in  detail  and  gives 
price  list. 

Service  Electric  Company,  Brigham 
City,  Utah,  recently  has  been  estab- 

lished by  S.  Martin  Rasmussen  and  D. 
L.  Peterson.  The  firm  will  carry  a 
complete  stock  of  electrical  fixtures  and 
appliances  and  also  will  engage  in 
house  wiring  and  electrical  repair  work. 

Pacific  Electric  Clock  Company,  San 
Francisco,  now  is  constructing  a 
$30,000  factory  at  Ninth  and  Parker 
Streets,  West  Berkeley,  where  it  will 
specialize  in  the  manufacture  of  school 
clock  systems.  J.  J.  Estabrook  heads 
the  concern  as  president. 

The      Lincoln      Electric      Company, 
Cleveland,  Oliio,  recently  has  perfected 
an  automatic  welder  for  use  in  the 
manufacture  of  storage  tanks,  which  it 
is  claimed  cuts  production  costs  in  half. 
It  is  built  for  such  jobs  as  arc  welding 
of  locomotive  frames,  cross-head  guides, 
welding  on  truck  sides,  main  driving 
wheels,  joui-nal  boxes,  brake  levers  and 
coupler  shanks.  The  machine  is  pro- 

vided with  waterproof  covers;  a  push- 
button starter,  tool  box  handy  but  out 

of  the  way,  spring-controlled  handle, 
convenient  cable  hooks  and  light  total 
weight  are  some  of  the  other  features. 

Century  Electric  Company,  St.  Louis, 
has  issued  recently  a  leaflet  describing 
its  Century  wool  yarn  system  of  lub- 

rication for  small  motors.  The  booklet 
is  illustrated  with  photographs  and  de- 

scribes in  detail  the  advantages  of  this 
new  system. 

Automatic  Electric  Heater  Company, 
Warren,  Pa.,  recently  has  placed  on  the 
market  a  new  electric  pressure  regu- 

lator which  is  designed  especially  for 
use  with  domestic  coal  or  oil-burning 
furnaces. 

Circle  F  3Ianufacturing  Company, 
Trenton,  N.  J.,  has  acquired  recently 
the  business  of  Machen  Electric  Manu- 

facturing Company  of  Philadelphia, 

moving  the  latter's  plant  to  Trenton. 
Through  this  combination  it  will  add  a 
line  of  flush  switches  of  both  the  push- 

button and  toggle  type,  thus  giving 
the  company  a  complete  line  of  elec- 

trical wiring  supplies. 

Locke  Insulator  Corporation,  Balti- 
more, has  announced  a  new  design  of 

insulator  which  it  is  claimed  has  many 
new  mertorious  features  and  improve- 

ments over  the  former  type. 

Youngstown  Sheet  &  Tube  Company, 
Youngstown,  Ohio,  recently  has  issued 
a  new  illustrated  bulletin  containing 
descriptions  and  prices  of  its  electrical 
conduit. 

Listenwalter  &  Gough,  formerly  of 
940  Mission  Street,  now  are  established 
in  their  new  quarters  at  325  Fifth 
Street,  San  Francisco. 

Batcheller  &  Kneen,  Inc.,  consulting 
engineering  firm,  has  announced  the 
opening  of  offices  at  929 ,  Dexter  Hor- 
ton  Building,  Seattle.  The  experience 
of  the  firm  has  been  gained  in  public 
utility  work,  financial  surveys  and  in- 

dustrial projects  in  California,  Alaska 
and  British  Columbia. 

Moe-Bridges  Company,  Milwaukee, 
has  taken  over  the  distribution  of 
Aglites  made  by  the  Edwin  F.  Guth 
Companjr,  St.  Louis.  The  company 
states  it  is  well  equipped  with  a  large 
stock  to  handle  any  orders  from  its  San 
Francisco  office. 

The  Johnson  Washer  Company,  Oak- 
land, Calif.,  established  in  1902,  has 

just  completed  a  reorganization  in 
which  the  capital  stock  has  been  in- 

creased from  $75,000  to  $500,000.  The 
business  of  the  company  has  increased 
considerably  in  recent  years  and  it  is 
planning  on  entering  new  territory. 

The  Northwestern  Electric  Company, 

Portland,  has  been  appointed  represen- 
tative of  the  Electro-Kold  Corporation, 

Spokane,  to  handle  the  sale  in  Portland 
of  the  electric  home  refrigerator  made 
by  that  company.  This  appliance  will 
be  sold  through  the  merchandising  de- 

partment of  the  company  which  is  un- 
der the  direction  of  J.  C.  Plankinton, 

sales  manager. 
Hart  Parr  Company,  Charles  City, 

Iowa,  recently  has  placed  on  the  mar- ket a  new  vacuum  washer  which  serves 
the  double  purpose  of  washing  clothes 
and  aiding  the  housewife  in  canning 
fruit  in  season,  it  is  claimed.  The  tub 

can  hold  a  day's  canning  at  one  time and  so  eliminates  the  inconvenience 
common  to  cold  packing,  according  to 
the  maniifacturer. 

A   real   catch   taken   from   Big   Bear   Lake   and   surrounding   streams.     Reading   from   left   to   right: 
Harvey    Tadlock,    building    contractor    and    cook ;    Dan    Jones    and    Paul    Gushing,    also    building 

contractors,    and   D.    L.   Davis,    Ontario   electragist. 
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