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THE  BIG  LITTLE  THINGS  OF  RADIO 

The  DAVEN  LEAK- 
ANDENSER— the  new  com- 

Dination  grid  leak  and  grid  con- 
denser all  in  one!    For  any  detec- 

tor tube  circuit. 

biggest   of  all 
the   little    things  — THE 

DAVEN  GRID  LEAK.  Made 
in  29  standard  values  from  2500 

ohms  to  10,000,000  ohms. 

Clip  Mounting  No.  50 
—  suitable  for  single 
Resistor  or  Grid  Leak. 

Resisto- Coupler  No. 
42,with  special  Daven 
Type  "A"  Coupling Condenser  hidden  in 
the  base — the  original 
and  most  popular  re- 

sistance couplingunit. 

Daven  Ballast  Resist- 
ors— for  use  with  am- 

plifying tubes  in  place 
of  rheostats.  There 
are  five  sizes,  for  one 
to  five  tubes.  Soldwith 
mounting  only. 

New  Daven  Spe- 

cial Type  "A" Coupling  Conden- 
ser increases  vol- 

ume with  Resist- 
ance Coupled  Am- 

plification. Sold 
separate,  and  also 
included  in  all  Re- 
sisto-Couplers, 
Super- Amplifiers 
and  Kits. 

THE  DAVEN  SUPER- 
AMPLIFIER  eliminates  all  hook-up 

labor.  For  those  who  prefer  to  assemble, 
the  Type  3-K  Kit  is  complete  except  for  sockets.  For 

50  %  more  volume  use  the  new  Daven  Tubes  Type  MU-20  with 
the  Daven  Super-Amplifiers.  Daven  Power  Tube  Type  MU-6 
— for  the  last  6tage  of  any  set. 

Volume  and  Quality 
AS  an  owner  of  a  radio  set  you  should  demand  two  things: 

(1)  Volume  on  the  weakest  signal,  (2)  Tone  quality  that 
makes  criticism  impossible  and  excuses  or  qualifications  unneces- 

sary. Why  sacrifice  one  for  the  other?  Demand  both.  Today  it  is 
a  simple  matter  to  have  both. 

It  is  easy  to  get  volume  but  there  is  only  one  way  to  get  both  quality 
and  volume.  Use  Resistance  Coupled  Amplification  in  the  audio  end 
of  your  set.  We  have  made  this  very  simple  by  developing  the 
Daven  Super-Amplifier.  Or,  if  you  prefer  self-assembly,  couple  up 
Daven  precision-built  resistances  and  mountings  as  contained  in  the 
3-K  Kit.    Then  you  will  hear  radio  at  its  best. 

Three  new  Daven  Products  were  announced  this  Fall.  The  Daven 

Leakandenser  is  a  Daven  grid  leak  of  permanent  and  constant  value, 
combined  with  a  grid  condenser  of  fixed  capacity,  correct  for  all 
makes  of  detector  tubes.  Precision-built,  simple,  effective,  uniform 
and  very  handsome.    A  pair  of  mounting  clips  included. 

The  new  Daven  High  MU  Tube  Type  MU-20,  used  with  the  Daven 
Super- Amplifier,  is  designed  to  give  50%  more  volume  —  6  volt,  *4 
ampere.  The  Daven  Power  Tube  Type  MU-6  is  for  use  in  the  last  or 
output  stage  of  any  set  regardless  of  the  method  of  amplification  used 
— 6  volt,  fa  ampere. 

The  new  Daven  Special  Type  "A"  Condensers  are  the  latest  develop- 
ment of  Daven  Engineers.  Their  use  in  Resistance  Coupled  Ampli- 

fiers gives  you  50%  more  volume  than  ordinary  condensers. 

The  Resistor  Manual  is  the  "A.B.C."  of  Resistance  Coupled  Amplifi- 
cation— a  complete  handbook  for  designers  and  builders.  Send  for  it. 

DAVEN  PRODUCTS  ARE  SOLD  ONLY  BY  GOOD  DEALERS 

"&&>  Sine  ofMecid  " 

Newark 

I 

^esis^or  Specia/t'stfs 

The  Resistor 
Manual 

A  practical  handbook  i>n 
Resistance  Coupf^d  Am- 

plification. Atyourd<Cil- 
er's25c.  Bymai4D,ftsfpaid 
30c.  Dealers  send  for 
free  sample. 

Reg.  U.S.  Pat.  OB. 
      CLIP  THIS   COUPON 

DAVEN  RADIO  CORPORATION,  157  Sum: 

New  Jersey 

ad  me  the  folic it  Street,  Newark,  New  Jersey. 

Coupled  Amplification; — Check  One 

losed.  Q    Complete  Catalog  (free). 

..    Address 

* 
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How  I  Earn  $10022  a  Week 
as  a  Radio  Expert 

A  year  ago  I  was  mighty  blue  and 
discouraged.  It  seemed  to  me  that  I 
would  never  be  more  than  a  low-paid 
bank  clerk.  Of  course  I  had  a  small 
increase  in  salary  every  now  and  then, 
but  I  knew  that  pretty  soon  I  would 
reach  my  limit  and  there  would  be  no 
further  advancement  for  me.  .What 
future  had  I  to  look  forward  to?  Where 
would  I  be  in  five  years?  I  became 
restless  and  discouraged  and  began  to 
look  around  for  some  other  opportunity. 

It  was  then  that  I  discovered  that  the 
demand  is  for  trained  men,  that  the 
opportunities  are  all  for  men  who  can 
do  some  one  thing  better  than  anything 
else.  There  were  wonderful  oppor- 

tunities   for   men   who   were   experts    or 
specialists — but  I  was   a  clerk.     How 

I  regretted  then  that  I  hadn't  prepared myself  for  some  definite  career! 

I  Wanted  to  Marry 
The  thing  that  made  me  more  restless 

at  that  time  than  anything  else  was  the 
fact  that  Marian  and  I  were — that  is, 
we  wanted  to  be  married.  But  we  both 

knew  that  we  couldn't  possibly  get  along on  my  small  salary.  If  only  there  was 
something  I  could  do  that  would  bring 
me  a  larger  salary! 

It  was  just  about  the  time  that  every- 
one became  so  interested  in  radio.  Our 

whole  town  became  radio-mad,  and  of 
course  what  was  happening  in  our  town 
was  happening  all  over  the  country — 
all  over  the  world.  I  managed  to  save 
up  enough  to  buy  a  receiving  set  and  I 
was  never  quite  so  happy  as  when  I 
was  trying  to  tune  in  on  stations. 
The  thing  fascinated  me.  Playing 

with  air  waves!  Bringing  melodies  and 
messages  out  of  the  sky!  I  was  never 
so  interested   in   anything   before. 

Marian  was  the  first  to  sense  the  great 

opportunity.  "Why  don't  you  become 
a  radio  expert?''  she  said.  "You  like it,  and  I  am  sure  there  must  be  a  big 
demand    for    men    who    understand    it. 

It  s  a  new  field  and  there's  plenty  of 
room  for  wide-awake  men." 

"But — but  I'm  not  trained!"  The 
thought  excited  me.  To  be  a  radio 
expert!  To  find  my  future  in  this 

fascinating  new  field!  "I  don't  know 
anything  about  it,  Marian,"  I  said. 
"I  wish  I  did,  though." 

"Well,  why  don't  you  find  out  about 
it,"  she  retorted.  "You  can't  learn 
about  radio  just  by  listening  in  to  the 

concerts.    Why  don't  you  take  a  course?" But  we  found  out  that  most  courses 
were  expensive  or  that  they  would 
interfere  with  my  other  work.  We 
were  about  discouraged  when  I  dis- 

covered that  through  the  National 
Radio  Institute  it  is  possible  to  become 
a  radio  expert  by  studying  right  at  home 
in  spare  time.  I  told  Marian  about  it  and 

she  was  elated.  "Send  off  for  informa- 
tion, at  once — today!"  she  exclaimed. 

Advances   Quickly  to  $100  a  Week 
I  did,  and  the  following  day  received 

an  important  booklet,  "Rich  Rewards 
in  Radio"  telling  all  about  radio  op- 

portunities and  how  to  become  an  ex- 
pert in  any  particular  phase  of  the  work. 

Here  was  my  opportunity  at  last! 
I  began  to  study  in  all  my  spare  time. 

It  was  the  most  interesting  and  absorb- 
ing study  I  had  ever  made.  The  secret 

of  the  radio  revealed  to  me!  Day  by 
day  I  became  more  skilled  and  deft 
until  I  was  able  to  take  apart  receiving 
sets  and  put  them  together  again  as 
though  I  were  playing  with  a  toy.  It 
was  fun!  In  a  month  I  was  able  to 
take  a  position  as  lineman  at  a  bigger 
salary  than  I  was  getting  at  the  bank. 
This  was  wonderful  experience  for  me, 
and  I  kept  right  on  with  my  studies. 

It  wasn't  long  before  I  qualified  for  a 
position  as  radio  engineer  at  a  salary  of 
$100.00  a  week!  That  is  what  I  am 
earning  now,  though  I  expect  to  make 
more  soon.  It  seems  to  me  almost  too 
good  to  be  true,  after  all  those  years  as 

a  low-paid  clerk  in  a  bank.  And  Marian, 
who  will  soon  be  my  bride,  keeps  saying, 

"I  told  you  so!" As  a  radio  expert  I  can  tell  you  that 
there  is  a  tremendous  demand  for  men 
who  can  build,  sell  and  install  radio 
sets,  who  can  design,  test,  repair.  Men 
are  needed  as  engineers  and  executives, 
all  over  the  world.  The  opportunities 
are  limitless,  and  if  you  like  radio  there 
is  no  reason  why  you  cannot  qualify 
for  one  of  these  positions  by  studying 
in  your  spare  time  at  home  as  I  did. 

The  National  Radio  Institute  offers 
an  absolutely  complete  course  which 
prepares  you  for  the  Government  First 
Class  Commercial  License  and  for  the 

bigger-paying  jobs  in  Radio.  The 
Director,  E.  R.  Haas,  will  be  glad  to 
send  you  all  details  of  their  marvelous 
new  method  of  practical  instruction, 
including  information  concerning  the 
Free  Employment  Service  which  secures 
positions  for  National  Radio  Institute 
graduates.  Everyone  interested  should 

have  this  information.  It's  free,  and this  coupon  will  bring  it  to  you.  I 
advise  you  to  send  it  off  today.  Radio 
is  a  new  and  interesting  field,  and  it 
offers  you  more  money  than  you  prob- 

ably ever  dreamed  possible! 

Important 
Those  who  mail  the  coupon  at  once 

will  also  receive  details  of  Special  Short 
Time  Reduced  Rate.     Do  it  now. 

n:. National  Radio  Institute,  Dept.  AU3 
Washington,  D.  C. I  am  interested  in  radio  and  would  like  to 
find  out  whether  or  not  I  am  suited  for  a  radio 
career.  _  Please  send  me,  without  the  slightest 
obligation,  your  interesting  free  book  called  "Rich 
Rewards  in  Radio."  Also  full  details  concerning 
your  special  Short  Time  offer. 

Name   _   

I   City.. 
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A  Chat  With 
the  Editor 

THERE  is  a  significant  lesson  to be  learned  from  the  present 

wave-length  situation.  We  re- 
member that  many  owners  of 

broadcasting  stations,  during  the 
last  four  years,  voluntarily  have 
relinquished  the  licenses  and  wave- 

lengths which  had  been  assigned  to 
them  by  the  Department  of  Com- 

merce. They  had  lost  interest  in 
broadcasting  and  regarded  their 
licenses  as  liabilities  rather  than 
assets.  Distinguished  leaders  in 
the  radio  industry  had  solemnly 
assured  us  that  the  number  of 
broadcasting  stations  eventually 
would  be  reduced  to  a  half  dozen 
and  that  this  small  group  would  be 
in  the  hands  of  two  or  three  large 
corporations. 

Today  there  are  578  broadcast- 
ing stations  in  the  United  States 

and  175  applications  for  licenses 
for  additional  stations  are  on  file 
in  Washington.  Some  of  the  most 
important  individuals  in  the  coun- 

try have  gone  to  Washington 
recently  and  vainly  implored  Sec- 

retary Hoover  to  give  them  a 
license  and  a  wave-length.  Sev- 

eral cities  are  now  anxiously  won- 
dering whether  stations  they  have 

built  and  equipped  at  great  cost 
will  have  to  be  dismantled  and 
forgotten.  They  cannot  find  a 
place  on  the  air.  One  great  news- 

paper which  had  been  indifferent 
to  the  popular  interest  in  radio  for 
several  years  recently  offered  to 
permit  a  mid-west  station  owner  to 
name  his  own  price  for  his  license. 
The  station  owner  smilingly  re- fused. 

The  lesson  to  be  learned  from  all 
this  is  that  we  must  maintain  an 

open  mind  on  all  questions  in  con- 
troversy. The  same  sort  of  folks 

who  laughed  at  the  first  steam 
locomotive,  the  first  steam-boat 
and  the  first  airplane,  have  been 
mirthfully  waiting  for  the  radio 
vogue  to  wane.  It  waneth  not  and 
the  broadcast  license  today  is 
worth  as  much  as  a  Florida  corner 
lot,  than  which,  they  tell  us, 
nothing  is  more  earnestly  to  be 
desired. 

Editor  of  RADIO  AGE 
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These  hueready  batteries  are  the  correct 
size  for  your  set  With  average  use  they  will  last 

you  a  year  or  longer" 
"You  have  been  one  of  the 
many  who  use  'B'  batteries 
that  are  too  small  in  capacity 
for  their  receivers.  That  is  not 

economical.  It  makes  you  buy 

'B'  batteries  twice  as  often  as 
necessary.  Fit  the  right  size 
Evereadys  to  your  set  and  add 

a  'O  battery,*  if  you  haven't 
one,  and  you'll  get  the  maxi- 

mum of  service  at  the  mini- 

mum of  cost." 

The  life  of  your  Eveready 

"B"  Battery  depends  on  its 
capacity  in  relation  to  your 
set  and  how  much  you  listen 
in.  We  know,  through  a  care- 

ful investigation,  that  the  aver- 
age year-round  use  of  a  set  is 

two  hours  a  day.  Taking  that 
average  we  have  proved  over 

*Note:  In  addition  to  the  increased  life 

which  an  Eveready  "C"  Battery  gives  to 
your  "B"  batteries,  it  will  add  a  quality 
of  reception   unobtainable   without  it. 

and  over  that  on  sets  of  one 
to  three  tubes  the  No.  772 

Eveready  "B"  Battery  used 
with  a  "C"  battery  will  last  a 
year  or  longer.  On  sets  of  four 
and  five  tubes  the  larger  heavy 
duty  Eveready  batteries  used 

with  a  "C"  battery  will  last 
eight  months  or  more. 

The  secret  of  "B"  battery 
satisfaction  and  economy  is: 
With  sets  of  from  1  to  3  tubes, 
use  Eveready  No.  772. 

Left-E  reread y 

LauerhiWWBat- tery  No.  4  8  6,  4  5 

volts, I  or  maximum economy  on  lour, 

five  or  more  lubes. 
BlGHT-El'fTTOdy 

DrvCellltatlio-A" 

llntti  in.  1  ̂   volts. 

EVEREADY 
Radio  Batteries 

-they  last  longer 

With  sets  of  4  or  more  tubes, 
use  either  of  the  heavy  duty 

batteries  No.  770  or  the  longer- 
lived  Eveready  Layerbilt  No. 
486. 

We  have  prepared  for  your 
individual  use  a  new  booklet, 

"Choosing  and  Using  the 

Right  Radio  Batteries,"  which we  will  be  glad  to  send  you 

upon  request.  This  booklet 
also  tells  about  the  proper  bat- 

tery equipment  for  use  with 
the  new  power  tubes. 

Manufactured  and  guaranteed  by 

NATIONAL  CARBON  CO.,  Inc. 
New  York  San  Francisco 

Canadian  National  Carbon  Co.,  Limited 
Toronto,  Ontario 

EVEREADY  HOUR 
EVERY  TUESDAY  AT  9  P. 

Eastern  Standard  Time 

M. 

vmtCF-New  York    wFi-Pkiladelpkia  viSAi-Cincinnati 

WJAK-Providence  WGR_B„ffa;0  Vfwj-Detroit 
WEEi-Boston  „...  ,       ,    woe-Davenport 
WTAG-Worcester    ^CAE-Pittsburgh    Ksa-St.  Louis ■v/cco— Minneapolis,  St.  Paul 

*    Tested  and  Approved   by   RADIO  AGE    * 
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IT  IS  possible  that  a  majority  of  broadcast  listeners 
take  little  interest  in  the  controversy  over  the  terms 

under  which  copyright  music  may  be  put  on  the  air. 
If  the  listeners  are  indifferent  it  is  unfortunate.  The 
National  Association  of  Broadcasters,  in  session  at 

Washington  early  in  November,  officially  declared  that 
broadcasting  cannot  go  on  unless  some  equitable 

arrangement  can  be  made  affecting  copyrights.  All 
negotiations  between  the  broadcasters  and  the 

American  Society  of  Authors,  Composers  and  Publish- 
ers have  come  to  naught  and  the  next  step  is  to  be 

a  more  vigorous  effort  toward  getting  congressional 
action  amending  the  present  antique,  if  not  obsolete, 

copyright  laws. 
All  radio  interests  should  get  behind  national  agita- 

tion for  legal  relief  from  the  present  situation.  The 
American  Society  of  Authors  et  cetera  is  admirably 

organized.  So  should  the  broadcasters  and  broadcast 
listeners  be  organized.  Radio  manufacturers  depend 

upon  broadcasting  to  supply  a  basis  for  sales  and  there- 
fore the  manufacturers  should  take  a  willing  hand  in 

the  matter. 
It  is  admitted  that  the  A.  S.  C.  A.  P.  has  a  moral  and 

legal  right  to  protect  its  copyrights.  The  broadcasters 
are  complaining  that  nobody  has  yet  determined  where 
those  rights  cease  and  the  rights  of  the  broadcasters 

begin.  The  fees  required  from  broadcasters  are  not 
uniform,  stable  or  permanent. 

A  broadcast  station  owner  may  pay  a  $600  fee  to 

the  A.  S.  C.  A.  P.,  this  year  for  the  use  of  using  copy- 
right music  and  songs  controlled  by  the  society  but 

there  is  no  assurance  that  the  fee  required  next  year 
will  not  be  $6,000  or  $60,000.  There  are  many  other 

flaws  in  the  present  attitude  of  the  copyright  people 
but  they  cannot  even  be  outlined  in  the  limited  space 
of  an  editorial  page. 

What  is  required  most  of  all  is  a  campaign  of  educa- 
tion so  that  the  public  generally  may  intelligently 

judge  the  merits  of  the  issue.  We  foresee  that  broad- 
casters will  recognize  that  they  have  a  powerful 

publicity  weapon  in  their  own  hands— the  microphone. 
If  they  work  together  they  can  stimulate  a  demand  for 
proper  legislation  that  will  bring  pressure  upon  the 
national  congress  from  literally  hundreds  of  thousands 
of  homes. 

All  those  interested  in  radio  and  its  successful 

future  should  read  the  following  resolutions  adopted 

by  the  National  Association  of  Broadcasters  on  Novem- 
ber 8: 

WHEREAS,  There  can  be  no  continuation  of 
broadcasting  unless  musical  compositions  are 
made  available  to  broadcasters  upon  a  fair, 
equitable  and  permanent  basis,  and 
WHEREAS,  an  insistent  demand  from  the 

public  requires  that  music  be  made  the  principal 
part  of  broadcast  entertainment,  and 
WHEREAS,  practically  all  of  this  music  is 

held  by  copyright  proprietors  and  is  not  avail- 
able to  broadcasters  except  on  prohibitive  and 

unstable  terms,    and 
WHEREAS,  the  broadcasters  recognize  the 

right  of  the  copyright  proprietors  to  compensa- 
tion for  the  use  of  their  compositions  and  are 

willing  to  pay  a  fair  and  equitable  maximum  fee 
for  each  broadcast  rendition  of  each  copyright 
musical  number,  and 

WHEREAS,  broadcasters  believe  that  copy- 
right owners  should  have  the  sole,  complete  and 

entire  right  to  withhold  their  property  from  all 
broadcasting  if  they  so  desire ;  but  that  if  a  copy- 

righted number  is  released  by  the  owner  there- 
of to  one  or  more  broadcasters,  then  such  number 

shall  become  available  to  all  broadcasters,  and 
WHEREAS,  the  present  conditions  threaten 

the  entire  broadcasting  structure  and  the 
continuation  and  permanence  of  broadcasting 
depends  upon  the  solution  of  this  problem,  and 
WHEREAS,  all  attempted  solutions  through 

negotiation  between  the  parties  have  proved 

unavailing;  now  therefore     • 
BE  IT  RESOLVED,  that  it  is  the  sense  of  this 

Conference  that  the  only  possible  solution  lies  in 
the  enactment  of  suitable  legislation  based  upon 

the  above  principles,  and  it  is  the  recommenda- 
tion of  this  Conference  to  the  Secretary  of  Com- 

merce that  'such  legislation  be  suggested  to 
Congress. 

E.  C.  Mills  is  the  leading  spokesman  for  the  authors, 

composers  and  publishers.  We  ask  him  whether  the 
terms  demanded  of  broadcasters  at  the  present  time 

are  equitable  and  stable,  or  whether  they  are  unstable 
and  in  some  cases,  prohibitive.  It  appears  to  us  that 
if  there  is  right  on  both  sides  of  the  argument  and  that 
heavy  financial  interests  are  involved  it  would  be  far 
better  for  the  opposing  factions  to  get  together  and 
make  their  own  rules  and  regulations.  But  if  they  will 
not  or  cannot  do  this  it  is  inevitable  that  this  phase  of 
radio  transmission  and  reception  must  have  recourse 
to  the  uncertain  currents  and  tides  of  congress.  Our 

impulse  would  be  to  keep  radio  problems  as  far  away 
from  the  District  of  Columbia  as  possible.  One  of  the 

blessed  things  about  the  new  radio  art  in  the  United 
States  has  been  its  freedom  from  the  usual  multiplicity 
of  federal  restrictions. 

Look  for  the  next  Radio  Age  Model. 
Read  about  it  in  February  Radio  Age. 
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64  illustrated  pages  containing  thousands  of  bargains  in  radio  sets,  semi-finished  sets 
and  radio  kits  of  all  styles,  sizes  and  approved  circuits.  5-tube  sets  as  low  as  $29.50. 
Beautiful  models  of  the  very  latest  designs  and  types.  Elaborate  console  models  with  loud  speakers 
built  right  in  cabinets  of  genuine  mahogany  and  walnut.  Ail  sets  guaranteed.  Coast  to  coast  re- 

ceiving range.  Also  contains  everything  in  radio  supplies,  including  batteries,  chargers,  loud 
speakers,  transformers,  condensers,  rheostats  and  any  other  parts  you  may  want  for  improving 
your  set  or  building  a  new  one.  Guaranteed  saving  to  you  of  Yz  to  %. 

The  Biggest  5 -Tube  Value  on  the  Market 
Positively  the  world's  greatest  5-tube  radio  bargain.  Regular  $75.00  value.  Our  large  quantity 
production  enables  us  to  sell  this  set  for  only  $29.50,  fully  built  and  wired  in  beautiful  mahogany 
cabinet  of  latest  design  with  sloping  Bakelite  panel  of  Satin  finish,  handsomely  etched  and  en- 

graved as  illustrated.  Constructed  of  the  finest  low-loss  condensers,  coils  _£i_^m  —  —  — . 
andeockets.  Bakelite  baseboard  panel  and  dials.  Price  for  set  only        S^PmI^O 

5  Tube  Set 

Transportation  charges  extra.  Shipping  weight  25  lbs. 

This  set  with  all  Accessories.  Including  the  famous  American  Bell  Loud  Speaker 
with  adjustable  unit,  2-45  volt    B"  batteries,  one  guaranteed  100  Ampere  Hour  storage  "A" 
battery,  cable  for  battery  connection,  5-201A  tubes,  Aerial  and  ground 
equipment,    and   everything   complete   ready   to   set   up   and  operate. 
Nothing  else  to  buy.    Price   

Transportation  charges  extra.    Shipping  weight  100  lbs. 

$5975 Order  Direct  From  This  Page!  ̂ ™$m 
w     1  y&.   Sets  on  this  page  are  typical  examples  of  bargains  throughout  our  catalog.   Our  guarantee  pro- 

tects you.    Money  cheerfully  refunded  if  you  are  not  satisfied.    Write  your  order  and  prices  plainly.    Send  post 
1  money  order  or  bank  draft  for  full  amount  to  insure  safety.    Refer  to  any  bank  or  commercial  agency  regarding  our  reliability. 

Columbia  Grand  5-Tube  Console  Set 
$ 

5725
 

Top 

measures  13x37  Inches.  Equipped 
with  high-grade  builUn  loud  speaker 
with  adjustable  unit.  Large,  roomy 
Interior  for  holding  all  batteries, 
books,  etc.  The  Columbia  Grand 
la  a  5-tube  tuned  radio  frequency 
receiver.  Coast  to  coast  receiving 
range.  Tune  In  stations  desired— 
very  selective.  Has  latest  type,  low- 
loss  condensers,  colls  and  sockets. 
Bakelite  baseboard,  sockets  and  dial 
knobs.  Dials  are  beautifully  etched 
In  gold  on  walnut  finish  bakelite 
panel.  Price  for  set  only,  fully 
built  and  wired— $57.95. 

Transportation  charges  extra.  Shipped  by  freight  or  express. 
This  set  with  all  accessories,  which  Include  2-45  volt  "B"  batteries,  one  guar- 

anteed 100  ampere  hour  storage  "A"  battery,  5-201A  tubes,  multicolocord  cable 
for  easy  battery  connection,  aerial  and  ground  equipment.  Instructions  for  setting 
up  and  operating — everything  complete,  nothing  else  to  buy — &ok  AC 

Transportation  charges  extra.    Shipped  by  freight  or  express.       ̂ Ot.33 

Semi-Finished  8-Tube  Super-Heterodyne 

World's  Famous  8-tube  Super-heterodyne.  Fully  mounted  on  panel 
and  baseboard.  Comes  Completely  assembled  ready  to  wire  and  operate. 
We  have  testimonials  from  thousands  of  builders  of  this  set.  Some  have  re- 

ceived foreign  stations  on  loop  aerial.  Unsurpassed  in  volume  and  tone 
quality.  Low-loss  straight  line  frequency  condensers,  vernier  dials,  finest 
quality  rheostats.  Matched  Columbia  long  wave  transformers.  Requires 
only  three  screws  for  attaching  panel  and  baseboard  and  set  is  ready  to 
wire  and  operate.    7x30  panel.    Price  of  set  only  $43.75. 
Requires  following  accessories  to  complete  this  set:  7x30  cabinet,  8-201 A  tabes  for  stor- 

age battery  operation  or  No.  199  tubes  for  dry  cell  operation,  100  Ampere  hour  storage 
battery,  2-45V  "B"  batteries,  loud  speaker,  center  tapped  loop  aerial.  All  these  items are  listed  in  oar  catalog,  at  a  tremendous  savins. 
Our  semi-finished  sets  come  with  all  parts  mounted  on  panel  and  baseboard  ready  for 
wiring.  Do  not  fail  to  send  for  our  catalog.  Remember— we  are  the  largest  exclusive 
radio  mail  order  dealers  in  the  world  and  carry  the  beBt  of  everything  in  radio.  We  save 
you  1-3  to  1-2  on  everything  in  radio.    Detailed  descriptions  appear  in  oar  catalog. 

Semi-Finished  5-Tube  Radio 
Frequency  Set 

This  special  offer  is  astounding  the  radio  world.  Coast  to 
coast  reception  on  loud  speaker.  Low-loss  condensers 
and  sockets.  Highest  quality  transformers.  Bakelite  rheostats. 
All  wiring  concealed  under  Bakelite  baseboard.  7x18  panel 
— fits  into  any  standard  7x18  cabinet.  Complete  instructions 
for  operating.  Guaranteed  saving  to  you  of  $50.00. 
Price  of  set  all  mounted,  $18.75.  Cabinet  of  same 
model  as  American  Radynola  pictured  above  $5.65  extra. 

!,  In- 

cludes all  popular  sets, 
such  asSuperheterodyne, 
Neutrodyne,  Ultradyne, 
Reinartz,  Regenerative, 
Radio  Frequency,  Brown- 

ing-Drake, Super-Hetero- 
dyne Reflex  and  all  other 

latest  circuits.  Kits,  sets 

and  parts  by  well-known 

Frost,  Howard,  Baldwin, 
Brandes,  Western  Elec- 

tric, Columbia  and  others. 

ULTRADYNE 
Complete  parts  for  8- 
TubeUltradyne  receiv- 

er, without  cabinet, 
complete  with  blue- 

print, instructions  and 
diagrams 

$45.85 

NEUTRODYNE 

Genuino  Licensed  Neu- 
trodyne kit  of  parts  come 

fully  assembled  on  the 
panel     and      baseboard 

$29.75 
ULTRA-AUDI0N 

One-tube  Ultra-Audi- 
on.  Wizard  of  radio. 
Fully  assembled  and 
ready  to  wire,  with 
instructions 

$6.35 

GOCKADAY 
3-tube  Cockaday  kit 

of  parts,  fully  assem- bled on  panel  and 
baseboard  ready  to wire 

$15.85 
BROWNING 
DRAKE 

4-tube  complete  low> loss  parts 

$32.40 

REMLER  8-TUBE 
SUPER 

HETERODYNE 
Complete  parts  for 
Best  45  Kilocycle 
Super-  Heterodyne 
Genuine  Remler  parts 

$49.50 
HARKNESS 

2-tube  reflex  kit  of 

parts,  fully  assem- bled on  panel  and 
baseboard,  ready  to 

wire,  complete  in- structions 

$16.95 
Cataloaincludes  list  of  broad- 

casting stations,  general  radio 
Information  and  facts  about 
our  free  service  division. 

I  Write  for  it  today. 

RANDOLPH 
159  N.  Union  Ave. 

RADIO  CORPORATION 
Dept.224  Chicago,  Illinois 

OUR  GUARANTEE 
Every  article  exactly  as  repre* 
sented.  Every  article  istested before  shipping.  Complete 
satisfaction  guaranteed. 
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For  Better  Tuning  B-T 
"The  more  you  learn  of  Radio  and  the  longer  you  use 
B-T  products,"  says  a  leading  jobber,  "The  more  you 
appreciate  that  they  are  in  a  class  entirely  their  own'" 

The  Season  s  Greatest  Success 
As  the  season  grows  it  becomes  more  and  more 
apparent  that  its  two  greatest  improvements  are  the 

B-T  Counterphase  and  the  B-T  Euphonic  Audio 
Transformer. 

No  B-T  product  ever  made  such  an  instant  nation- 
wide success  as  the  Euphonic  because  no  other  Trans- 

former, or  system  of  Impedance,  Resistance  or  other 

style  of  coupling  gave  the  same  unequalled  satisfac- 
tion. 

Like  all  B-T  products  the  value  is  greater  than  the 

price. 2.2  to  1,  $5.00    4.7  to  1,  $5.75. 

The  Counterphase 
These  letters  indicate  what  users  think : 

From  Kansas  City : 
The  Counterphase  is  in  every  particular  by  far  the  most 

efficient  receiving  set  that  I  have  owned  or  heard  in  operation. 
One  stage  of  audio  is  quite  sufficient  for  ample  loud  speaker 
reception  in  five  rooms  of  all  class  B  stations  in  the  U.  S.,  and 
many  class  A. 

From  Cincinnati: 
Summarizing  tests  on  Counterphase  Set  I  can  safely  say 

it  has  more  volume,  greater  selectivity,  greater  sensitivity  and 
produces  higher  quality  of  reproduction  than  any  receiving  set 
I  have  ever  heard. 

Torostyle  Transformers 
3  Styles — Antenna,   Intermediate  and  4-Circuit 

$4.00  Each 

TOROSTYLE 
EASY  WIRING 

The  latest 

B-T  Invention: 

The  "Silent  Socket" 
The  only  remedy  we  have  ever  found  for  Microphonic 

Noises 

Price  as  shown  $1.25  *• 

Read  "Better  Tuning"  once — you'll  read  it  always. 
9th  Edition,  Postpaid,  10c 

Bremer-Tully    Mfg.    Co. 532  S.  Canal  Street,  Chicago. 

*    Tested  and  Approved  by  RADIO  AGE    * 
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January  Radio  Age  Model 
Has  Simple  Tuning  Control 

By  Radio  Age  Technical  Staff 

IN  PRESENTING  to  its  readers  the 
January  model  receiver,  Radio 

Age's  technical  staff  has  somewhat 
simplified  the  tuning  of  the  set  as  com- 

pared to  the  previous  model  and  has 
made  other  improvements  which  will 
probably  appeal  to  readers  who  follow 
the  series.  As  time  passes  and  each 
model  is  worked  on  there  will  undoubt- 

edly be  many  refinements,  all  of  which 
could  not  be  included  in  one  model 
simply  on  account  of  the  lack  of  time 
and  the  fact  that  association  of  parts 
might  not  be  susceptible  to  too  much 
elimination  of  parts.  Like  anything 
else,  radio  may  be  improved  to  death, 
so  after  a  while  we  would  have  a  tube- 
less,  coilless  and  capacityless  set. 

In  building  this  set  reference  should 
first  be  made  to  the  schematic  diagram, 
Fig.  1  on  page  9.  This  gives  all  of  the 
electrical  connections  without  regard 
to  the  placement  of  the  apparatus. 

Fig.  2  on  page  10  gives  you  a  view  of 
all  parts  located  on  the  baseboard  but 
without  any  wires  showing. 

The  isometric  sketch  Fig.  3  on  page 
11  gives  you  a  pictorial  view  of  the 
parts  and  their  wiring,  the  isometric 
having  photographic  accuracy  as  re- 

gards the  location  of  everything. 
In  Fig.  4  on  page  12  is  shown  the  same 

set,  looking  down  upon  it,  but  with  all 
wires  in  place,  while  Fig.  5  on  page  13 
gives  a  front  panel  view  of  the  assembled 
receiver. 

Permit  Variation 

TNASMUCH  as  the  present  receiver 
-*-  was  not  to  be  exhibited  at  a  radio 
show  too  much  attention  has  not  been 

paid  to  "prettying  up'  the  set,  this  being left  more  to  the  individual  taste  of  the 
builder.  Some  of  the  wires, in  the  set 
were  made  flexible  so  as  to  permit  varia- 

tion in  connections  during  the  time  the 
set  Was  undergoing  tests  on  actual  re- 

ception. These  changes  were  made 
necessary  on  account  of  the  fact  we  have 
seldom  seen  a  receiver  which  on  actual 
operation  will  follow  all  the  hypothetical 
data   written   about  it. 

The  same  plan  of  putting  in  all  the 
filament  wiring  first  was  adopted  as  was 
the  case  in  the  December  model.  The 
left  hand  filament  terminal  on  all  the 
sockets  was  attached  to  a  piece  of  bus 
bar  wire  running  from  the  left  to  the 
right  of  the  baseboard  and  terminating 
at  the  yellow  and  green  terminals  on  the 
Jones  plug  on  the  rear  right  part  of  the 
baseboard.  Thus  all  of  the  sockets  had 
a  common  connection  with  the  negative 
A  battery.  The  Kellogg  soldering  lugs 
were  used  in  order  to  simplify  soldering. 
If  more  time  and  trouble  were  taken  the 
wire  could  be  bent  around  the  terminals, 
or  flexible  vvire  used,  but  we  found  the 
stiff  assembly  the  best  under  these  con- 
ditions. 

Sockets 

HPHE  sockets  are  made  by  Pacent  of 
J-  isolantite  and  will  take  either  the 
UX  oi  UV  prongs  so  in  this  respect  the 
sockets  may  be  termed  universal.  The 
sockets  are  affixed  to  the  baseboard  by 
two  screws  in  each  socket  and  placed 
with  the  grid  and  plate  terminals  away 
from  the  panel  and  the  two  filament 
connections  toward   the   panel. 

Diagrammatically  in  Fig.  1  all  of  the 
grid  returns  are  shown  returned  to  their 
respective  filaments,  but  in  actual  prac- 

tice it  was  found  better  for  the  leads 
that  are  to  go  to  the  negative  (through 
the  C  battery  which  will  be  explained 
later)  to  be  bunched  and  returned  at  the 
negative  terminal  of  the  first  socket  on 
the  left  end  of  the  baseboard,  instead  of 
distributed  over  the  length  of  the  base- 
board. 

Although  no  mountings  were  supplied 
with  the  double-toroids  made  by  the 
Radio  Foundation,  Inc.,  nevertheless 
we  found  the  simplest  way  of  mounting 
was  to  drill  a  small  hole  through  the 
baseboard,  countersink  on  the  under- 

side, and  run  up  a  long  screw  that  en- 
gages the  wooden  core  of  the  double- 

toroids.  Thus  they  are  firmly  held  to 
the  baseboard,  with  the  grid  end  down 
by  the  grid  terminals  of  the  sockets. 
Another  method  of  mounting  would  be 

to  use  two  small  angle  braces  made  out 
of  copper  or  aluminum  which  would  be 
affixed  to  the  coils  fore  and  aft  by  means 
of  the  screws  at  present  holding  the 
wooden  core  rod  in  place.  In  either  case 
the  coils  should  be  mounted  firmly 
enough  so  there  is  no  possibility  of  their 
getting  adrift  if  the  set  is  to  be  carried 
about  from  place  to  place. 

Audio     Transformers 

A  UDIO  transformers,  both  the  2  to  1 
-^*-  and  the  3  to  1  are  Thordarson's  and 
should  be  mounted  as  shown  in  Fig.  2. 
On  account  of  the  spacing  between  the 
two  audios  grounding  of  the  shields  was 
not  necessary,  although  if  more  than 
two  stages  of  audio  are  used  it  would 
seem  advisable.  Frankly  we  do  not 
believe  anyone  would  ever  want  to  put 
three  stages  of  transformer  coupled 
amplification  on  this  set,  although  if  it 
is  desired  to  use  resistance  coupled 
amplification  three  stages  may  be  prop- 

erly   used. 
After  putting  in  the  negative  filament 

line  and  hooking  it  up  to  its  proper 
connections  on  the  Jones  plug,  the  Daven 
filament  resistors  for  the  quarter  ampere 
tubes  are  inserted  in  each  of  the  right 
hand  filament  terminals,  and  the  positive 
wire  run  to  the  filament  toggle  switch, 
and  thence  to  the  positive  terminal  on 
the  connection  plug.  This  completes 
the  filament  wiring  and  after  this  much 
has  been  done  all  the  balance  of  the  con- 

nections may  be  made. 
Drilling  the  Radion  panel  is  quite 

simple  and  may  be  done  after  the  panel 
has  been  affixed  to  the  baseboard.  For 
making  the  panel  secure  to  the  baseboard 
we  drill  five  holes  on  a  line  about  three- 
quarters  of  an  inch  from  the  bottom  edge 
of  the  panel.  The  first  hole  is  at  the 
center  of  the  26-inch  panel.  Hence  this 
hole  would  be  at  13  inches.  Halve  this 
distance  and  make  another  hole  to  the 
left;  halve  the  right  13  inches  and  make 
another  hole.  This  gives  three  holes. 
The  other  two  should  be  about  two  inches 
from  the  panel  ends,  one  at  the  left  two (Turn  the  page) 
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inches  from  left  edge,  and  the  other  at  the 
right  end  two  inches  from  the  right  edge. 
This  gives  five  holes  in  all  and  should 
be  enough  to  support  any  kind  of  a  panel. 

Condenser  Holes 

T^HE  holes  for  the  Amsco  condenser 
-*-  may  be  drilled  by  means  of  the  drill- 

ing template  supplied  with  the  con- 
denser. After  the  holes  are  drilled  and 

countersunk,  the  condenser  should  be 
mounted  temporarily  and  the  hole  drilled 
for  the  holding  screw  on  the  Marco 
vernier  dial,  a  small  metal  template  being 
furnished  by  the  Marco  people  for  this 
purpose.  This  .00035  condenser  should 
be  at  the  left  side  of  the  panel  and  is  used 
for  tuning  the  secondary  of  the  antenna 
coupler. 

For  the  second  condenser  a  Bremer- 
Tully  tandem  variable  condenser,  .00035 
each  section,  was  used.  This  condenser 
has  a  single  hole  mounting  and  another 
hole  for  the  little  trimmer  capacity.  A 
template  is  likewise  furnished  by  the 
manufacturer  for  this  purpose.  The 
distance  between  the  first  condenser  and 
the  second  one  is  about  7  inches.  The 
hole  for  the  first  condenser  is  three  inches 
in  from  the  left  edge,  and  on  the  3J^ 
inch  line,  (which  is  half  the  height  of 
the  panel)  the  hole  for  the  second  con- 

denser is  10  inches  from  the  left  end. 
After  the  tandem  condenser,  there  is 

a  single  hole  for  the  Centralab  resistor 
(this  is  also  a  single  hole  mounting)  the 
hole  being  16  inches  from  the  left  edge. 
Four  inches  to  the  right  of  the  resistor 
mounting  is  the  hole  for  the  Cutler- 
Hammer  toggle  filament  switch,  while 
two  inches  from  the  right  end  of  the 
panel  is  the  hole  in  which  is  placed  a 
Yaxley  single  circuit  jack.  All  controls 
are  on  a  line  on  the  panel  and  fairly 
evenly    spaced. 

Rest    of    Wiring 

WITH  the  condensers,  resistor,  toggle 
switch  and  phone  jack  fastened 

on  the  panel,  you  may  go  ahead  with 
the  rest  of  your  wiring.  The  rotors  of 
the  single  and  tandem  condensers  should 
be  commoned  by  means  of  a  piece  of  bus 
bar  wire,  all  the  grid  returns  of  the  three 
double-toroids  being  also  fastened  to 
this  busbar.  This  wire  in  turn  is  ar- 

ranged with  a  flexible  wire  by  means  of 
which  it  may  be  connected  to  different 
taps  on  a  C  battery,  the  positive  of  the 
C  battery  being  tied  to  the  negative 
filament  line.  Thus  if  it  is  desired  to 
bias  the  r.  f.  tubes  negatively  it  will  be 

possible  to  do  so  at  will  by  merely  put- 
ting the  flexible  wire  onto  a  different 

minus  voltage  on  the  C  battery.  Under 
some  conditions  it  is  advisable  to  bias 
the  r.  f.  grids,  especially  where  too  much 
volume  and  broadness  is  apparent.  With 
this  in  mind  the  ground  lead  on  the  set 
goes  to  the  negative  filament  instead 
of  going  to  the  grid  returns  and  the  rotors 
of  the  condensers.  Otherwise  you  would 
be  grounding  the  bias  battery  instead 
of  putting  the  desired  negative  bias  on 
the  grids  of  the  radio  frequency  ampli- 
fiers. 

By  Shortest  Route 

T  EADS  from  the  grid  taps  of  the  r.  f. 

-*-^  coils   should   go    direct   and  by   the 

shortest  path  to  the  grid  terminals  on 
the  three  sockets,  two  r.  f.  and  .one  de- 

tector. In  the  case  of  the  latter  the 
.00025  fixed  Electrad  grid  condenser  is 
inserted  directly  on  the  detector  grid 
socket  and  the  grid  wire  made  fast  to 
the  other  side  of  the  grid  condenser. 
This  condenser  has  a  clip  into  which  is 
slipped  an  Allen-Bradley  1  megohm 
resistance;  larger  values  may  be  used 
if  desired.  A  connection  is  run  from  the 
stator  of  the  single  condenser  (on  the 
left)  to  the  grid  of  the  first  r.  f.  tube. 
This  will  complete  the  grid  circuit  of 
the  first  tube.  One  wire  from  the  grid 
of  the  second  tube  goes  to  one  stator 
on  the  tandem  condenser  (preferably 
the  one  at  the  rear)  while  the  other  grid 

List  of  Parts 
1  Bremer-Tully  tandem  condenser, 

.00035  with  trimmers 
1  Amsco  .00035  SLF  variable  con- 

denser 
3  Radio  Foundation  double-toroids 
2  Thordarson  audio  transformers 
1  Centralab  variable  resistor,  200,- 

000  ohms 
1   XL  variodenser    type  N 
5  Pacent  isolantite  universal  sock- ets 

5  Daven  filament  resistors  for  1-4 
ampere  tubes,  with  mountings 
for  same 

1  Cutler-Hammer  filament  toggle 
switch 

2  Marco  clockwise  vernier  dials 
1   Allen-Bradley     1     megohm     grid 

leak      . 
1   Electrad    .00025    grid    condenser 

and  clip  for  leak 
1   Dubilier  1  mfd  by  pass  condenser 
1   Muter  .001  fixed  condenser 
1   Yaxley  single  circuit  phone  jack 
1   Radion  7  by  26  by  3-16  panel 
5   Magnatron  quarter  ampere  tubes 
1  Jones  plug  and  cord 
1   Burgess  1Y2  Volt  C  Battery. 

(While  the  above  parts  were  used 
in  the  January  model  receiver,  any 
parts  of  equal  merit  may  be  used  in 
the  construction  of  such  a  receiver.) 

connection  on  the  side  away  from  the 
detector  socket  goes  to  the  stator  of  the 
second  section  of  the  tendem  (the  one 

on  which  the  trimmer  condenser's  shaft 
extends  out  in  front  of  the  panel).  These 
trimmers  are  used  to  take  care  of  any 
variation  in  the  inductances  due  to  dis- 

similar winding,  or  any  variation  in 
capacities  due  to  different  tubes  and 
wiring.  In  operation  after  the  trimmers 
are  once  set  they  need  not  be  used  again. 
They  are  not  to  be  used  in  tuning  under 
any   conditions. 

From  the  plates  of  the  two  r.  f.  tubes 
one  wire  goes  to  each  plate  tap  on  the 
r.  f.  coils.  The  other  end  of  the  two 

plate  coils  goes  to  one  terminal  on  the 
variable  resistor  supplied  by  Centralab. 
This  resistor  has  a  maximum  value  of 
200,000  ohms  and  should  be  sufficient 
to  take  care  of  almost  any  plate  voltage 
used  on  the  r.  f.  amplifier  tubes.  The 
fact  about  twenty  or  thirty  set  manu- 

facturers make  use  of  such  a  resistor  in 
their  factory  built  sets  would  indicate 
this    means    of    controllling     undesired 
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oscillations  is  pretty  stable  and  effective. 
The  other  end  of  the  resistor  goes  to  the 
positive  of  the  90  volt  B  battery.  A 
Dubilier  1  mfd  by  pass  condenser  is 
connected  from  the  common  connection 
of  the  two  wires  from  the  two  double 
toroids  to  the  common  rotor,  to  the 
negative  A  filament  line.  In  case  you 
desire  still  more  by  passing  another 
Dubilier  1  mfd.  condenser  may  be 
placed  across  the  plus  and  minus  of  the 
A  battery  lines.  The  principal  place 
to  look  for  trouble  in  r.  f.  currents  is  in 

the  B  battery  where  such  a  battery  is 
common  for  all  stages  and  it  is  always 
advisable  to  bypass,  from  the  tap  which 
the  r.  f.  stages  use,  to  the  negative. 
Another  bypass  could  be  used  on  the 
45  volt  tap  where  it  feeds  into  the  audio 
transformer,  and  still  another  across 
the  total  voltage  applied  to  the  last  audio 
stage.  These  capacities  and  their  use 
rest  mostly  with  the  builder  of  the  set. 
There  can  be  no  question  as  to  the  ad- 

visability of  bypassing  as  much  as 
possible  to  make  a  stable  set. 

C  Battery 

In  making  use  of  a  C  battery  the 
7  1-2  volt  type  made  by  Burgess  may  be 
used.  This  is  variable  in  steps  of  1  1-2 
volts  at  a  time.  For  the  r.  f.  grids,  if 
you  use  90  volts  on  the  r.  f.  tube  plates, 
you  will  probably  want  to  use  from  1  1-2 
to  3  volts  negative  bias,  while  for  the 
audio  with  120  volts  you  may  use  as 
high  as  6  volts  negative.  The  positive 
terminal  of  the  C  battery  should  be 
connected  to  the  negative  A  battery  line. 
The  flexible  wire  from  the  common  rotor 
connection  and  the  returns  of  the  r.  f. 
coils  is  the  one  which  should  be  tapped 
either  on  the  1  1-2  or  3  volt  minus  C 
terminal.  If  the  signals  are  too  broad 
and  Joud,  biasing  the  r.  f.  grids  will 
sharpen  matters  up  a  little. 
The  antenna  coupler  made  by  the 

Radio  Foundation  has  three  taps  on  it. 
Use  the  one  with  the  least  number  of 
turns  so  as  to  get  greatest  selectivity 
consistent  with  fairly  good  volume. 
In  calibrating  the  set  leave  the  antenna 
tap  at  one  place  and  make  the  run  of  the 
condenser  scale  from  zero  to  one  hundred. 

If  you  change  antenna  taps  while  cali- 
brating the  set  the  settings  for  some  of 

the  stations  will  be  a  little  off. 
Owing  to  the  fact  the  Amsco  single 

variable  used  in  the  grid  crcuit  of  the 
first  stage  of  r.  f.  is  of  the  type  whose 

capacity  increases  when  rotated  in  a 
counter-clockwise  direction,  the  reading 
on  the  first  Marco  vernier  dial  will  be 

opposite.  To  remedy  this,  make  use  of 
one  counter-clockwise  Marco  and  the 
other  one  clockwise.  It  would  seem 

that  eventually  all  manufacturers  will 
adopt  the  system  of  capacity  increases 
as  the  dial  is  turned  to  the  right.  When 
we  remember  the  marvelous  changes  that 
condenser  , manufacturers  have  made 

in  their  products  since  the  days  of  "mud" insulation,  we  can  readily  believe  soon 
the  makers  of  all  instruments  will  get 

together  and  adopt  a  standard  for  their 

products. Neutralization 

While  the  X-L  variodenser,  type  N,  is 
(Turn  to  page  10) 
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shown  in  the  list  of  parts,  and  is  a  handy 
thing  to  have  around  the  experimental 
bench,  its  use  in  the  set  will  be  dependant 
upon  the  type  of  tubes  used  and  the 
difficulty  of  preventing  the  first  tube 
from  oscillating.  In  using  the  series 
resistance  in  the  plate  circuit  of  the 
r.  f.  tubes  a  nice  control  of  undesired 
oscillation  may  be  obtained,  but  if  any 
difficulty  crops  up  it  would  be  a  good 
idea  to  make  use  of  the  type  N  for  neu- 

tralizing the  grids  of  the  first  two  tubes. 
It  is  very  difficult  to  lay  out  hard  and 
fast  rules  for  these  things  since  there 
are  so  many  variations  in  the  application 
by  the  individual  set  builder.  Better 
have  a  couple  of  the  type  N  on  hand 
anyway  for  use  at  odd-times. 

In  mounting  the  Thordarson  audio 
transformers,  the  2  to  1  is  in  the  first 
stage  and  the  3  to  1  in  the  last  stage. 
The  electrical  connections  are  shown  in 
Fig.  1,  the  schematic.  For  the  two 
filament  connections  on  the  audios  a 

piece  of  bus  bar  wire  may  be  run  between 
the  two  binding  posts  and  a  piece  of 
flexible  wire  attached  to  this  bus  wire, 
so  it  may  reach  upto  the  left  front  of  the 
panel  where  the  C  bai  tery  is  located. 
Tapping  this  flexible  wire  on  different 
values  of  C  battery  will  give  the  set 
maker  an  idea  of  the  amount  of  C  bias 
he  wishes  to  apply  to  the  grids  of  the 
audio  stages.  With  120  volts  about  6 
volts  minus  may  be  used.  Lower  B 
battery  voltages  will  need  a  drop  in  C 
bias  so  as  not  to  have  the  audio  tubes 
drawing  too  little  plate  current  with  a 
consequent  thinning  out  of  the  signal. 
Change  the  C  battery  bias  until  you  get 
a  full  rich  tone. 

To  secure  control  of  oscillation  by 
means  of  right  hand  rotation  (clockwise) 
of  the  Centralab  variable  resistor  it  will 

be  necessary  to  make  the  left  hand  resis- 
tor connection  the  B  battery  line,  while 

the  right  hand  one  is  the  common  wire 
from  both  the  double-toroid  r.  f.  primaries 
and  one  side  of  the  Dubilier  1  mfd.  by- 

pass condenser  (whose  other  side  goes 
to  the  negative  filament).  When  the 
pointer  is  at   the  extreme  left   the   total 

resistance  of  the  unit  will  be  in  series 
with  the  plates  of  the  r.  f.  tubes  and  no 
oscillation  can  occur.  As  the  pointer  is 
turned  to  the  right  the  resistance  will  be 
decreased  until  a  point  where  the  Ugher 
B  battery  voltage  will  cause  the  tubes  to 
go  into  oscillation.  The  point  just  before 
the  tubes  go  into  oscillation  (accompanied 
by  a  howl)  is  the  proper  place  for  the  set 
to  be  worked.  The  resistor  w  ill  have  to  be 

changed  slightly  from  wave  change  to 
wave  change.  The  maximum  resistance 
will  be  in  during  use  on  the  extremely 
low  waves  while  on  the  higher  waves 
the  resistance  is  decreased  bit  by  bit 
until  on  KYW  at  77  degrees  on  the  second 
dial  there  will  be  no  resistance  in  the 
circuit  at  all  and  the  tubes  will  be  securing 
the  full  value  of  the  B  battery  voltage. 

To  Get  Going 

Assuming  you  have  checked  and  double 
checked  the  wiring  to  make  sure  you  have 
made  no  errors  in  the  assembly  of  the 
apparatus,  you  are  now  ready  to  tune  in 
stations.  Insert  your  tubes  one  at  a 
time  and  see  they  light  properly.  The 
Daven  filament  resistors  take  care  of 
the  quarter  ampere  tubes  without  any 
need  for  a  rheostat  and  since  we  are  not 
using  a  critical  detector  tube  like  the 
UV  200  it  will  not  be  necessary  to  have 
a  rheostat  for  the  detector  tube.  This 
means  a  saving  in  the  form  of  one  control 
at  least  and  considerable  peace  of  mind. 

Put  the  antenna  clip  on  the  antenna 
tap  nearest  the  top  end  of  the  double- 
toroid  (see  photographs  Figs.  2  and  4) 
and  the  ground  on  the  left  hand  filament 
connection  of  the  first  tube.  Use  the 

second  condenser  for  finding  your  sta- 
tions, the  one  on  the  left  being  not  so 

critical  as  the  tandem  condenser  used 
on  the  second  r.  f.  and  detector  stage. 
The  trimmer  on  the  rear  section  of  the 

Bremen-Tully  tandem  should  be  set  at 
zero,  that  is,  its  plates  should  be  disen- 

gaged. The  front  trimmer  should  be 
used  to  equalize  the  capacity  discrepancy 
between  the  first  ahd  second  sections  due 
to  any  difference  in  tube  capacities, 
wiring     variations     and      other      causes. 
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Tune  in  a  weak  signal  with  the  second 
condenser,  setting  the  first  one  at  ap- 

proximately the  same  dial  reading  as  the 
second  one.  Then  rotate  the  front  trim- 

mer condenser  on  the  tandem(  which  has 
a  little  knob  on  the  front  of  the  panel) 
until  you  have  built  up  the  signal  to  its 
maximum.  During  this  operation  to 

get  the  balance  perfectly  it  will  be  neces- 
sary to  do  a  little  changing  of  the  resis- 

tor in  the  plate  circuit.  When  this  is 
done  it  will  be  possible  to  get  the  signal 
strong  and  clearly  defined  on  a  single 
split-hair  on  the  second  dial.  The  first 
dial  will  be  nearly  the  same  reading,  but 
its  tuning  will  be  slightly  broader  than  the 
second  one. 

In  our  operation  of  the  set  on  an  ad- 
mittedly poor  attic  antenna  in  one  of 

the  suburbs  of  Chicago,  226  meters 
came  in  at  zero  on  the  second  dial. 
This  wave  is  allocated  to  WBBM  and 
WIBO.  From  this  point  all  through  the 
scale  up  to  77,  within  one  hour,  the 
stations  shown  in  the  box  in  this  article 
were  picked  up  with  good  volume,  on 
some  extraordinary  volume  all  on  loud 
speaker.  However  to  get  best  selectivity 
we  put  the  bias  of  the  r.f.  tubes  at. 
1  }/£  volts.  The  volume  dropped  some 
from  that  obtained  when  there  was  no 

bias  on  the  tubes,  but  it  permitted  a 
little  sharper  tuning  for  stations  in  the 
local  area  which  had  a  tendency  to  over- 

shadow some  of  the  out  of  town  stations. 
For  the  city  dweller  this  type  of  a  set 

would  be  better  if  it  were  to  be  thoroughly 

shielded  with  copper.  The  cabinet  may- 
be wood  with  copper  sheet  shielding.  If 

you  intend  screening,  do  a  good  job  and 
shield  the  shole  thing.  You  might  even 
(we  would  do  it  if  living  in  the  city) 
make  use  of  a  copper  panel,  mounting 
all  apparatus  on  the  panel  with  bushings 
where  no  contact  is  desired,  and  letting 
the  parts  like  condenser  rotors  touch  the 
panel.  This  would  allow  you  to  operate 
within  the  shadow  of  a  number  of  the 

local  boadcasting  stations  without  inter- 
ference from  their  transmitters.  For 

those  who  live  in  the  country  and  are 
(Turn  to  page  12) 

Top  view  of  set  showing  all  parts,   but   urxwired.      Refer  to  Fig.    J,   schematic,  for  correct  electrical  wiring  diagram. 
Tell  them  you  read  it  in  Radio  Age 
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In  this  photograph  is  shown  the  wired  set.    Several  of  the  wires  were  made  flexible  to  take  care  of  final  changes  in 
the  receiver.     Flexible  wire  may  be  replaced  by  busbar. 

removed  from  the  influence  of  the  modern 

high  power  transmitters  the  matter  of 
shielding  does  not  enter  in  to  the  matter 
at  all. 

The  receiver  was  not  tried  on  a  Mon- 
day, or  silent,  night  since  it  was  felt 

such  a  receiver  would  not  be  suitable 
for  use  by  the  man  or  woman  interested 
in  long  distance  work.  The  best  test  of 
a  set  would  be  during  normal  operation 
with  all  of  the  city  stations  in  full  blast. 
Ability  of  a  receiver  to  sidetrack  the  locals 
and  bring  in  the  distant  signals  should  be 
the  criterion  of  any  receiver.  The 
staff  is  working  towards  that  criterion  and 
feels  in  the  presentation  of  the  January 
model  considerable  progress  has  been 
made. 

In  closing  this  discussion  we  would 
call  attention  to  the  fact  that  while  we 

specified  and  made  use  of  a  certain  set 
of  parts  as  shown  elsewhere  in  these 
pages,  any  parts  of  equal  merit  may  be 
used  with  success  in  such  a  receiver. 

In  the  February  issue  we  have  another 
receiver  which  will  be  of  interest  to  the 
cliff-dweller  and  which  will  take  advan- 

tage of  the  directional  qualities  of  a  loop 
together  with  the  use  of  tuned  r.  f.  for 
amplification.  The  full  details  together 
with  pictures,  list  of  parts,  blueprint 
schematic  and  the  performance  of  the 
set  may  be  expected  in  the  February 
RADIO  AGE  which  will  be  on  the  stands 

about  January  fifteenth. 

1  Hour's  Log 
1     Right 

j     dial 

Call Wave 
0 WBBM-WIBO 

226 !       4 KSO 

242 
!    ?y2 WMBB 

250 11 WBCN-WENR 266 

i  i5H 

WSM 

283 !     16 WKAR 285 

1     17 
WBAV 

294 

i  i9 

KPRC 
297 

20^ 

WLIB 
303 

2iy2 

KDKA 
309 

1     24^ WGR-WSMB 
319 

|     25 

KOA 
322 

j     26 

WSAI 
325 

I     27 
WBZ 

333 

I     28 WJAX 337 
I     30 WLS-WCBD 345 

i    32 

WWJ 

352 

S    36 
WGN-WEBH 

370 

j    40 
WTAM 

389 

j    42^ 

WHAS-WHT 400 

i  45 

CNRM 
411 ?     46^ WCCO 
416 

|     48 

WLW 423 

|     49 

WSB 
428 

!     50 
CNRO 434 

|     53 

WOS 
441 

j     55 

WQJ-WMAQ 
448 !    61 WBAP-WFAA 476 

|    63 

woe 484 

j     77 

KYW 536 

— «~|    Further    Data    On    December 
Set 

In  the  December  model  it  was  found 

more  volume  could  be  secured  by  elim- 
inating the  two  neutralizing  capacities 

shown  in  the  pictures  and  the  diagram. 
Probably  with  some  other  type  of  tubes 
such  neutralizing  capacities  might  be 
used,  but  with  the  set  as  pictured  their 
use  is  not  as  desirable  if  full  strength  of 
signals  is  wanted.  The  addition  of  the 
grid  bias  to  the  r.  f.  tubes  as  detailed  in 
the  foregoing  account  of  the  January 
model  also  helped  somewhat  on  the 
selectivity  of  the  set. 
When  the  larger  value  condensers 

(Silver- Marshall  .0005)  were  used  in  the 
December  model  the  higher  range  of  the 
set  was  increased  so  as  to  embrace  KYW 
and  KSD  without  much  of  a  sacrifice  on 

the    extremely    low    wave    stations. 
After  these  changes  the  three  dials 

shown  oh  the  panel  of  the  December 
model  (Bremer-Tully  vernier  dials)  ran 
practically  true  to  form  throughout  the 
entire  range. 

By  a  little  experimenting  this  model 
with  its  three  controls  could  be  reduced 

to  one  control,  since  the  Silver-Marshall 
condensers  have  a  little  drum  mounted 
on  each  of  the  condenser  shafts  by  means 
of  which  they  may  be  linked  together 
with  fish  cord  so  as  to  give  single  dial 

operation. 

The  completed  receiver  ready  to  operate  is  shown  in  a  front  panel  view. 
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Finishing  Your   Radio   Cabinet 
Method  of  Working  the  Wood, 
Applying  Filler  and  Staining 
Detailed  for  Benefit  of  the  Fan 

By  H.  P.  STRAND 

IN  THIS  era  of  radio,  where  the  
fan 

likes  to  build  his  own,  he  usually 
selects  some  particular  circuit  or 

hookup,  buys  the  parts,  assembles  them, 
makes  some  suitable  box  or  cabinet,  but 

what  is  it  that  gives  his  set  that  home- 
made look?  It  is  the  finish,  or  surface. 

It  lacks  that  smooth  satin  appearance 
that  usually  distinguishes  a  factory  made 
job  from  the  homemade  one. 

Now  the  purpose  of  this  article  is  to 
help  you  get  a  better  finish  on  that  set 
you  are  building  by  going  at  the  treat- 

ment of  the  wood  in  the  proper  way. 
The  cabinet  is  often  given  the  least 
thought  in  the  building  of  a  radio,  and 
that  is  usually  because  the  builder  is  in 
ignorance  of  the  methods  used  to  properly 
finish  woodwork. 

Look  at  Surface 

Let  us  first  look  carefully  at  the  surface 
of  the  wood.  How  particular  have  you 
been  to  eliminate  all  dents  and  imper- 

fections? Every  one  will  show  up  later, 
unless  we  get  rid  of  them  at  the  start. 
We  will  talk  of  mahogany  in  this  article 
as  that  is  the  stock  usually  used  in  radio 
cabinets.  Clear  mahogany  is  quite  easy 
to  work,  but  stock  with  pronounced 
grain  effects,  the  wide  dark  bands  so 
characteristic  of  this  popular  cabinet 
wood  is  a  difficult  thing  to  handle  unless 
great  care  is  taken.  If  a  hand  plane  is 
used  it  will  be  found  the  plane  will 
smooth  one  band  but  will  tear  up  its 
neighbor,  due  to  the  direction  of  the  grain 
reversing.  The  best  plan  is  to  have  the 
stock  run  through  a  small  thickness 
planer  at  the  mill  directing  the  operator 
to  have  the  cutting  blades  sharp  and  to 
take  very  light  cuts  at  a  time.  This  can 
be  followed  up  with  No.  0  sandpaper 
on  a  block,  being  sure  to  use  a  back  and 
forth  motion  with  the  grain  only.  If 
a  circular  or  across  the  grain  motion  is 
attempted  it  will  leave  scratches  that 
can  never  be  removed.  A  scraper  can 
now  be  used  to  put  the  finishing  touches 
on  the  stock.  A  good  scraper  to  use  for 
this  work  is  an  old  safety  razor  blade  of 
the  variety  with  the  stiff  back  edge. 
This  will  take  out  the  tiny  sandpaper 
marks.  Apply  a  pressure  to  the  blade 
on  the  forward  motion  only,  throwing 
one  away  when  it  gets  dull  and  using 
another  one.  In  this  way  we  are  going 
to  get  a  good  surface  to  start  with  and 
that  is  half  the  battle  in  wood  finishing 
Make   sure   no   planer   marks  remain. 

Now  For  Filler 

T^HERE  is  a  filler  on  the  market  that 
-*-  comes  in  the  form  of  a  powder  that 
when  mixed  with  water  makes  an  excel- 

lent paste  to  fill  up  any  little  places  that 
can  not  be  removed  by  the  foregoing 
methods.  This  is  allowed  to  dry  and 
cleaned  down  with  fine  sandpaper.  If 
you  remember  that  mahogany  is  soft 
when  you  handle  it  around  the  bench, 
and  take  care  to  lay  some  papers  down 
and  keep  bits  of  wood  and  the  like, 

from  getting  under  your  work,  you  won't 
have  much  filling  of  this  nature  to  do. 

We  next  come  to  the  question  of  stain- 
ing, as  the  darker  than  natural  effect 

is  usually  wanted.  There  are  many 
varieties  of  stain  on  the  market,  so  one 

should  experience  no  difficulty  in  select- 
ing one  that  will  answer  the  purpose. 

A  good  stain  will  penetrate  deeply  into 
the  wood,  not  raise  the  grain,  or  cover 
the  grain,  and  its  color  will  not  fade. 
These  stains  come  put  up  in  liquid  form 
and  in  both  red  and  brown  shades.  It 

is  a  good  plan  to  get  some  of  each  and 
mix  them  until  the  desired  color  is 
obtained. 

This  is  applied  with  a  brush  or  a  cloth 
and  allowed  to  stand  a  few  minutes  and 
then  the  surplus  is  removed.  A  second 
application  will  produce  a  darker  effect. 
It  is  a  good  idea  to  try  some  on  a  small 
piece  of  the  same  wood  first  to  make  sure 
of  the  shade. 

The  surface  must  next  be  filled  with 
a  suitable  filler.  This  is  purchased  in 

paste  form,  and  thinned  out  with  tur- 
pentine, until  it  is  about  like  molasses. 

Apply  with  a  stiff  brush  and  work  well 
into  the  pores  of  the  wood,  brushing 
with  the  grain  and  across  the  grain. 
This  will  fill  up  all  the  little  grain  marks. 
Allow  this  filler  to  stand  about  ten 
minutes  and  then  remove  all  the  surplus 
with  a  rag.  Make  sure  that  you  get  it 
all  off  as  any  remaining  will  affect  the 
drying  of  the  varnish. 
We  next  need  a  thin  even  coat  of 

shellac.  This  also  helps  to  fill  the  sur- 
face, as  well  as  to  make  a  binder  for  the 

varnish.  Use  orange  shellac  well  thinned 
with  alcohol.  Apply  with  a  brush,  mak- 

ing quick  even  strokes. 

Applying  Varnish 

THE  first  coat  of  varnish  may  now 
be  applied.  This  should  not  be  used 

as  it  comes  in  the  can,  as  it  is  much  too 
thick  for  the  first  coat.  Dilute  it  with 
about  20%  turpentine,  that  is,  pour  out 
in  a  small  can  enough  for  about  the  first 
two  coats,  and  add  about  a  fifth  of  that 
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quantity  of  turpentine.  Allow  this  to 
dry  over  night  and  then  sand  it  lightly 
with  No.  00  sandpaper.  The  surface 
should  now  appear  with  but  a  slight 
gloss  and  free  from  lumps. 

Apply  another  coat  the  same  as  the 
first,  and  after  it  is  dry,  sand  as  before. 
Be  sure  to  dust  off  well  with  a  clean 
piece  of  cloth  before  attempting  to  put 
on  the  varnish. 
We  can  now  use  the  varnish  as  it 

came  in  the  can.  This  next  coat  should 

be  applied  in  a  room  where  the  tem- 

perature is  not  less  than  70°.  as  the  var- 
nish will  not  flow  properly  and  an  un- 
even surface  will  result.  Make  sure 

that  no  dust  is  in  the  air,  and  none 
settled  around  on  surrounding  objects 
or  the  floor,  that  will  be  stirred  up  and 
settle  on  the  work  being  done.  You  can 
not  be  too  particular  on  this  point  as 
the  job  can  not  come  out  well  if  the  room 
is  not  clean  of  dust  and  dirt.  Stir  the 
varnish  well  with  a  clean  piece  of  wood 
and  make  sure  that  it  is  not  chilled  by 
being  left  in  a  cold  place.  If  it  does 
appear  thick  and  cold,  do  not  use  it  until 
after  it  has  been  placed  in  a  warm  room 
or  near  the  stove  or  heater,  and  had  a 
chance  to  warm  up.  Of  course,  the 
can  should  be  well  covered  during  the 
above  warming  up  process  to  eliminate 
the  chance  of  dust  getting  into  the  can 

A  good  grade  of  bristle  brush  should 
be  selected,  preferably  one  that  has  been 
used  before,  as  a  new  brush  will  loose  its 
hairs  until  it  has  been  broken  in. 

Do  not  use  a  small  narrow  brush  on  a 
surface  that  is  quite  wide,  as  too  many 
strokes  will  be  necessary  to  cover  the 
work,  and  the  varnish  can  not  be  applied 
smooth  and  even.  A  one  and  a  half  inch 
brush  on  small  cabinets  and  a  two  inch 
on  large  ones  will  be  found  about  right. 
Apply  this  coat  with  long  steady 

strokes,  being  sure  to  brush  the  varnish 
out  well.  Do  not  put  it  on  too  heavy, 
as  several  moderately  thin  coats  are  far 
better  than  one  or  two  thick  ones.  Look 

out  for  "runs"  and  "sags,"  both  results 
from  thick  applications  of  varnish  and 
not  being  properly  brushed  out. 

Ready  to  Rub 

\  LLOW  work  to  dry  at  least  24  hours 
-^*-  and  then  the  first  real  rubbing  job 
is  ready.  Procure  from  a  piano  supply 
house,  a  piece  of  felt,  of  the  variety  known 
as  hammer  felt,  about  3x3  inches  and 
an  inch  thick.  This  makes  an  excellent 
rubber.  Thoroughly  wet  same  in  water 
and  with  a  light  sprinkling  of  powdered 

(Turn  to  page  67) 
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Snap 

Shots 
at 

Chicago 
Radio 
Show 

Lieut.  Gov.  Fred  E. 
Sterling  of  Illinois  offi- 

cially opened  the  fourth 
annual  Chicago  Radio 
Show  and  also  presen- 

ted the  trophies  to  the 
winners  of  the  Miss 
Radio  of  the  Middle 
West  contest.  He  was 
assisted  by  Miss  Rena 
Jane  Frew  of  Beaver, 

Pa.,  America's  Radio Diana,  who  is  at  the 
left  of  the  governor. 
The  prize  winners  are 
(left  to  right)  Inez 
Weaver,  Hebron,  111., 
third  prize;  Flossie  E. 
Erickson,  Blooming- 
ton,  111.,  first  prize; 
Clarice  Schmall,  Chi- 

cago, fourth  prize; 
D  o  r  o  thy  Goedecke, 
Chicago,  second  prize. 

. .:& Commander  Donald B.  MacMillan  (left), 

just  back  from  his 

voyage  of  explora- tion in  the  northern 
polar  regions,  was  the 
guest  of  honor  at  the 
fourth  annual  Chicago 

Radio  Show,  Novem- ber 17-22.  He  is  shown 

here  with  Lieut.  Com- 
mander E.  F.  Mc- 

Donald, Jr.,  who  was 
second  in  command  on 
the  Arctic  journey, 
and  two  of  the  Eskimo 

youngsters  who  were 
the  pets  of  the  thou- sands of  visitors  at 
the  show. 

The  famous  band  of  the 
Northwest  Radio  Trades  Asso- 

ciation, Minneapolis,  Minn., 
which  headed  a  delegation  of 
seventy-five  members  of  the 
association  who  attend  the 
fourth  annual  Chicago  Radio 
Show  in  a  body 

U.  J.  Herrmann, 
managing  director 
of  the  fourth  annu- 

al Chicago  Radio 
Show. 

G.  Clayton  Ir- win, Jr.,  general 
manager  of  the 
fourth  annual  Chi- 

cago Radio  Show. 

Tell  them  you  read  it  in  Radio  Age 
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Save  money  by 

TAKING  CARE  OF  YOUR  RADIO 
Neglect  of  both  A  and  B  batter- 

ies, antenna,  ground  and  other 
connections,  cuts  down  signals 

By  BRAINARD  FOOTE 
ALTHOUGH  the  initial  cost  of  a 
Z\  radio  receiver  is  usually  regarded 

-^  ■*-  by  the  purchaser  as  the  chief  item 
of  expense,  in  reality  there  are  upkeep 
costs  just  as  in  the  case  of  an  automobile. 
As  with  the  car,  these  extra  expenses  do 
not  come  at  once  and  only  after  a  period 
of  six  months  to  a  year  is  there  any  ap- 

preciable expenditure  necessary. 
The  radio  set  owner  is  interested,  of 

course,  in  maintaining  a  high  grade  of 
home  entertainment  at  a  minimum  out- 

lay. He  doesn't  want  to  buy  a  new  set 
of  batteries  every  month,  or  invest  in  a 
new  outfit  of  tubes  any  oftener  than  he 
must.  Proper  care  of  the  set  and  its 
accessories  will  go  far  toward  reducing  the 
cost  of  keeping  your  receiver  in  steady 
working  shape. 

There  are  no  radio  outfits  that  do  not 

require  attention  once  in  a  while.  The 
millennium  will  have  arrived  when  such  a 
condition  exists!  No,  there  are  batteries  to 
be  recharged  or  to  be  replaced  with  new, 
worn-out  tubes  to  be  taken  out  and  new 
ones  inserted,  aerials  that  break,  corroded 
joints  in  aerial  and  ground  wires  that  must 
be  repaired,  loud  speaker  and  phone  cords 
that  become  broken  and  others.  As  with 

anything  human  beings  possess,  preven- 
tion of  trouble  is  better  than  cure. 

Batteries 

STORAGE  batteries  and  dry  batteries 
of  the  "A,"  "B"  and  "C"  type  are, 

taken  together,  the  most  troublesome 

items  about  the  receiver.  Hence  let's 
consider  these  right  away.     If  you  have 

♦=* 
AERIAL? 

LOUD     SPEAKER- 

LEAD-IN 

"B"  p 

BATTERIES  I 

STORAGE    p 
BATTERY i  ̂    (Hydrometer) 

&  ROUND? 

Are  you  taking  care  of  your  set?    Here  are  some  of  the  accessories  that  call  for  your  attention.    You  will  save 
money  and  time,  besides  getting  reliable  service  by  radio,  if  you  check  up  on  these  items.     Read  how  and  why. 

a  storage  battery,  you  have  a  source  of 

power  supply  which  is  practically  unfail- 
ing with  proper  care.  It  lasts  for  years  if 

regularly  attended  to.  Where  do  you  put 
your  battery?  Some  folks  hide  it  away 

behind  the  piano  where  they  can't  get  at 
it  and  never  look  at  it  unless  the  tubes 

fail  to  light  and  thus  show  that  the  bat- 

tery is  "dead." You  shouldn't  wait  so  long  before  giv- 
ing your  battery  a  charge,  however. 

Hence  put  the  battery  where  you  can  find 
it  easily.  Stand  it  on  a  board  or  in  a  glass 
tray  to  protect  the  rugs  or  put  it  on  a 
special  shelf  or  table  in  the  cellar,  and  run 
two  heavy  wires  through  the  floor  and 
cellar  ceiling  to  connect  to  it.  Always 
keep  the  top  clean  and  dry,  throwing 
away  any  rags  you  have  used  for  the 

purpose  at  once.  The  bat- 
tery can  be  washed  with 

cooking  soda  and  water  and 
the  top  scrubbed  with  an 
old  brush  to  clean  it  thor- 

oughly. If  green  corosion 
appears  at  the  positive 
terminal,  scrape  it  off  clean- 

ly and  apply  a  coating  of 
vaseline  or  automobile 

grease  to  prevent  its  re- 
currence. Always  have  clean 

and  tight  connections  be- 
tween the  wires  to  the  set 

and  the  battery  terminals, 
as  squeaky  and  scraping 
noises  result  from  chemical 
action  on  loose  joints. 

Add  Water 

IF  YOU  have  your  charg- ing done  outside,  select 
a  reliable  shop,  where  the 

place  looks  neat  and  clean 
and  be  sure  the  service  man 
adds  distilled  water  each 
time  the  battery  is  charged. 

If  you  do  your  own  charg- 
ing, get  a  good  make  of 

charger,  have  a  quart  or  so 
of  distilled  water  on  hand 
(which  you  can  buy  at  any 

garage  or  drug  store)  and  a 
hydrometer  of  the  syringe 

type  for  testing.  You  do 
not  need  a  voltmeter  for 

this  purpose.  Just  before 

charging,  add  enough  dis- tilled water  to  cover  the 
plates.  If  you  can  draw  up 
a  hydrometer-full  of  liquid 
from  each  cell,  you  have 
added  enough.  The  added (Turn  the  page) 
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Taking  Care  of  Your 
Radio  Set 

(  Continued  from  page  15) 

water  replaces  that  lost  by   evaporation 
during   charging   and   while   standing    in 
use,  but  no  acid  evaporates.     Hence  do 
not  add  acid  at  any  time. 

The  float  in  the  hydrometer  tells  you 
the  condition  of  the  battery.  When  it 
floats  to  the  highest  mark,  or  about  1250 
or  1275  the  battery  is  completely  charged 
and  the  active  materials  have  been  driven 

off  the  battery  plates  into  the  liquid  by 
the  charging  current.  If  the  float  sinks  to 
the  bottom  you  have  overdischarged  the 
battery.  It  ought  to  go  on  charge  when 
the  float  shows  about  1150.  Never  at- 

tempt to  get  the  last  drop  of  juice  from 
your  battery,  as  it  has  the  proper  voltage 
for  the  set  without  altering  the  filament 
rheostats  over  the  entire  period.  Be  care- 

ful not  to  light  matches  around  a  battery 
on  charge  as  there  is  gas  given  off  which 
will  explode. 

Dry  Cells 

"\7"OU  should  have  a  voltmeter  to  meas- 
■*-  ure  the  "B"  batteries.  Otherwise, if  re- 

ception becomes  poor,  you  have  no  possi- 
ble way  of  determining  the  trouble 

exactly.  You  may  think  it  is  the  "B" 
batteries  and  go  out  and  spend  $6.00  for 
a  new  set  uselessly.  A  fairly  good  volt- 

meter can  be  had  for  a  dollar  or  more. 
Such  a  meter  is  not  very  accurate  and  it 
requires  a  good  deal  of  current  to  operate 
it  so  that  it  should  be  connected  to  the 

battery  for  only  a  few  seconds  in  measur- 
ing. However,  with  such  a  voltmeter, 

note  the  voltage  of  your  "B"  batteries 
when  brand  new  and  write  it  on  the 
battery.  Take  each  45  volt  or  22  Yi  volt 

unit  separately — don't  measure  the  whole 
thing  and  let  it  go  at  that.  Every  time 
you  have  to  charge  the  storage  battery, 

make  it  a  point  to  test  the  "B"  batteries 
with  the  voltmeter.  When  the  battery 
falls  much  below  40  volts  a  new  one 
should  be  had.  It  is  not  always  necessary 
to  replace  both  the  45  volt  units  at  once; 
sometimes  one  will  last  a  month  or  two 
longer  than  the  other.  If  you  use  a  22)^ 
volt  unit  for  the  detector,  it  will  outlast 
the  other  batteries.  But  if  the  detector  is 
tapped  to  the  first  45  volt  unit,  this  unit 
will  become  discharged  more  quickly  than 
the  other  because  in  addition  to  the  cur- 

rent for  the  amplifier  tubes  it  provides 
detector  current,  too. 

Use  Grid  Bias 

NEVER  stand  "B"  batteries  in  a  hot 
place,  as  the  moisture  is  dried  out. 

A  dry  and  cool  spot  is  best.  So  avoid 
locating  your  set  too  near  the  radiator. 

To  make  "B"  batteries  last  long,  always 
use  a  "C"  battery  in  connection  with 
audio  amplifier  tubes.  This  in  itself  costs 
little  and  lasts  a  long,  long  while.  It 
biases  the  grid  of  the  amplifier  tube  in 
such  a  way  that  the  tube  operates  more 

clearly  and  with  much  less  "B"  battery 
current.  The  voltmeter  can  be  used  to 

measure  the  "C"  battery,  too  and  a  new 
one  should  be  installed  when  the  old  one 
drops  the  least  bit,  as  noises  begin  when 

the  "C"  battery  starts  to  decompose. 

If  you  use  dry  cells  instead  of  a  storage 
battery,  the  voltmeter  you  buy  should 
read  plainly  enough  to  indicate  13^  volts, 

or  it  should  have  a  "low"  scale  for  "A" 
battery  measurement.  Of  course,  if  the 
set  has  a  rheostat  and  you  find  you  can 
increase  its  setting  until  the  tubes  fail  to 
light  brightly  enough,  well  and  good.  But 
be  extremely  careful,  if  you  DO  use  dry 
cells  that  are  almost  dead  for  lighting 
your  tubes,  that  you  turn  off  the  tubes 
by  the  RHEOSTAT  and  not  by  the 
switch.  The  dry  cells  recuperate  con- 

siderably and  for  a  few  seconds  can  de- 
liver current  at  the  normal  value.  There- 

fore, with  the  rheostat  "ON"  too  far  you 
might  burn  out  or  at  least  paralyze  the 
tubes  should  you  turn  the  set  on  by  the 
switch.  To  avoid  accidental  short-cir- 

cuits, use  strong,  heavy  wire  that  has 
good  thick  insulation  and  scrape  the  in- 

sulation off  for  only  a  short  space  at  the 
end,  for  contact. 

Tubes  Are  Delicate 

ALL  radio  tubes  are  delicate  affairs. 

Don't  unduly  jar  them,  shake  them  or 
drop  them.  Moreover,  don't  apply  too 
much  strength  in  twisting  them  into  the 
sockets  as  you  may  break  the  glass  part 
loose  from  the  base  and  break  the  inside 

wires.  Jarring  tubes  often  bends  the  ele- 

ments inside  and  changes  the  tube's  char- 
acteristics. It  may  then  fail  to  act  in 

your  neutralized  set.  If  you  hear  scratch- 
ing sounds  as  you  move  the  tube  in  its 

socket  (with  the  set  turned  on)  take  it  out 
and  clean  the  prongs  on  the  tube  as  well 
as  the  contact  members  of  the  socket.  If 

the  prong  makes  contact  on  its  end,  sand- 

paper the  end  of  .the  prong.  If  it's  a 
side-contact  socket,  wrap  a  narrow  strip 
of  sandpaper  around  the  prong  and  clean 

it  that  way.  To  clean  the  socket  con- 
tacts, wrap  a  length  of  sandpaper  around 

a  stick.  Never  insert  a  metallic  object 

(like  a  pencil  with  metal  end-piece)  into 
the  socket  unless  you  first  disconnect  the 

batteries. 
Tubes  will  last  longest  in  the  audio  and 

detector  sockets,  but  in  a  year  or  so  may 
deteriorate  sufficiently  to  cause  them  to 
function  poorly  in  the  R.  F.  sockets.  It 
is  always  wise  to  have  an  extra  tube  on 
hand  (or  get  a  tube  reviver)  and  to  insert 
it  once  in  a  while  in  the  R.  F.  socket  to 
note  any  change  in  volume  on  a  distant 
station  or  a  weak  local  station.  Often 

your  set  seems  poor  on  DX,  when  the 
trouble  is  due  to  a  worn-out  tube.  The 
filament  will  light  but  the  tube  is  gradual- 

ly going  dead  on  account  of  the  fact  that 
the  active  material  "thorium"  has  been 
"boiled  out"  of  the  filament  wire.  Never 
light  the  tube  more  brightly  than  neces- sary. 

If  your  set  has  a  loop  antenna,  don't 
read  this  part.  The  outside  aerial  doesn't 
need  very  much  attention,  but  you  should 
bear  in  mind  that  the  loss  of  a  little 

energy  through  leakage  or  capacity  con- 
duction will  weaken  or  prevent  a  distant 

signal  from  affecting  your  set.  Of  course, 
for  local  stations,  most  any  kind  of  in- 

stallation will  work,  providing  the  joints 

are  tightly  soldered.  But  for  weak  sta- 
tions and  DX,  inspect  your  aerial  once  in 

a  while.  Take  off  the  insulators  and  wash 

them.  They'll  be  sooty  and  dirty  and 
when  wet  with  snow  or  rain  will  cause 
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lots  of  leakage.  Clean  the  outside  light- 
ning arrestor.  Black  oxide  of  copper  on 

the  wire  doesn't  do  any  harm,  but  broken 
wires  in  a  flexible  aerial  wire  DO.  Try  to 
avoid  unnecessary  insulators  outside  and 
where  you  have  to  use  them  to  turn 
corners,  etc.,  use  good  radio  insulators 
and  not  porcelain  knobs  with  nails  in 
them.  Porcelain  insulators  are  O.  K.  if 

glazed  all  over,  but  unglazed  insulators 
absorb  moisture.  Glass  insulators  are 

good,  as  well  as  rubber  composition. 
Don't  have  the  lead-in  wire  too  close 

to  the  building  as  the  loss  then  occurs  via 

the  little  "condenser"  formed  by  the  ca- 
pacity between  the  wire  and  the  house 

wall.  It's  all  right  to  have  the  ground 
wire  run  close,  nailed  to  the  floor  or  any- 

thing else,  however.  The  ground  should 
be  made  to  the  street  side  of  the  water 
meter  on  the  water  system,  if  possible. 
A  longer  wire  run  to  this  point,  or  as  near 
it  as  can  be,  is  preferable  to  a  connection 
to  the  radiator.  It  sometimes  helps  to 
use  both  such  connections  for  the  ground 
however.  Use  a  ground  clamp,  but  thor- 

oughly scrape  the  galvanizing  and  dirt  off 
the  pipe  before  putting  it  on.  If  possible 

don't  have  any  soldered  joints  in  the 
aerial  or  ground.  One  piece  of  wire  from 
the  end  of  the  aerial  to  the  set  is  best. 

Reproducers 

T  OUD  speakers  and  phones  have  deli- 
•"  cate  connecting  cords.  Tinsel  wire  is 
used  in  them  and  sudden  pulls  are  likely 
to  break  part  of  the  tinsel  or  to  pull  a 
connection  at  the  end  loose.  The  cord 
usually  has  a  length  of  tape  attached, 
which  should  be  tied  to  the  plug  so  that 
any  strain  is  placed  on  the  tape  and  not 
on  the  connecting  cord  tips.  Should  the 
cord  become  disconnected,  it  is  always 
wise  to  try  reversing  the  connections  to 
obtain  the  loudest  and  clearest  reception. 
In  case  the  speaker  has  an  adjustment  for 
volume  it  is  easy  to  find  the  correct  polar- 

ity. Set  the  adjustment  very  close  to  the 
rattling  point  (where  diaphragm  touches 
magnets)  and  then  reverse  the  connec- 

tions. If  the  rattling  stops,  the  first  con- 
nection was  right  but  if  it  increases  and 

spoils  the  quality  altogether  the  latter 
connection  is  right  and  the  adjuster  should 
be  changed  again. 

The  set  itself  does  not  require  much 
attention.  It  is  best  not  to  stand  a  fine 
radio  cabinet  too  near  a  window  or  a 
radiator  so  that  it  will  not  be  subject  to 
sudden  changes  in  temperature,  nor  will 

the  sun's  rays  discolor  the  panel.  Finger- 
marks should  be  wiped  off  and  furniture 

polish  may  be  used  as  with  other  wood- 
work. Keep  the  lid  closed,  to  prevent 

dust  from  entering  the  cabinet  and  set- 
tling in  delicate  electrical  parts  where 

it  may  cause  leakage  and  corresponding 
loss  of  volume. 

Undiminished  sensitivity  and  volume 
will  reward  you  for  the  little  time  you 
spend  in  caring  for  your  radio  equipment 
and  in  addition,  the  average  expense  will 
be  considerably  reduced. 

A  tube  restorer,  which  drives  out  tho- 
rium on  partly  exausted  filaments,  will 

also  help  to  keep  your  tubes  in  good  op- 
eration. Of  course  there  is  no  remedy  for 

a  burned  out  filament,  save  another  trip 
to  the  radio  store. 
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Now  you  11  know 

HOW  RE-BROADCASTING  IS  HANDLED 
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/n  which  a 
radio  relay 

system  cover- 
ing half  the 

continent  is 
described  .  by 

veteran  en- 

gineer 

THE  receiving  station  for KYW's  short  wave  pickup 

is  shown  in  the  above  photo- 
graph with  the  author  on  the 

left  tuning  in  KDK  A's  61  meter signal  for  the  edification  of  E. 
E  Mattson,  the  Westinghouse 

press  representative  at  Chi- 
cago. Since  the  installation  of 

the  uni-directional  antenna 
the  short  wave  signal  from 
Pittsburgh  is  now  heard  uni- 

formly enough  to  allow  putting 
their  dinner  music  out  through 
KYW  for  the  benefit  of  Chi- 
cagoans  and  residents  of  the Middle  West. 

CHICAGO'S  first  practical  demonstra- tion of  the  Westinghouse  relay 
system  was  made  through  KYW 

during  the  World  Series.  That  all  seven 
games  Were  successfully  handledin  this 
manner  is  amply  attested  by  the  listeners 
from  Arkansas  to  Ontario  who  sent  in 
enthusiastic  reports,  numbering  well  into 
the  thousands. 

Regular  service  has  been  established  be- 
tween 5:30  and  6  p.  m.  Chicago  time  when 

a  dinner  concert,  originating  in  Pittsburgh 
and  handled  over  the  short  wave  relay 
system  to  KYW  is  daily  broadcast. 

How  It  is  Done 

The  program  is  transmitted  over  twenty 
odd  miles  of  telephone  circuits  from  the 
concert  hall  in  downtown  Pittsburgh 
to  the  radio  station  located  in  the  suburb 
of  East  Pittsburgh.  Here  the  incoming 
line  is  connected  to  two  transmitting 
sets,  one  309  meter  equipment  known 
over  the  country  as  KDKA  and  the 
other,  the  short  wave  relay  apparatus 
operating  on  61  meters. 

Many  have  been  the  problems  worked 
out  by  the  Westinghouse  engineers  be- 

fore the  relay  system  became  sufficiently 
reliable  to  relay  a  regular  scheduled  pro- 

gram. Slight  _  Wave  shifts,  long  and 
short  fading,  disruptions  of  tone  quality 
which  for  a  long  time  occurred  without 
apparent  reason,  all  had  to  be  analyzed 
and  a  remedy  applied.  For  nearly  a 
year  a  recurring  rumbling  scarcely  audi- 

ble, increasing  to  a  roar  and  then  diminish- 

*  Engineer  in  charge.WestinghouseKYW.Chicago, 111. 

By  Walter  C.  Evans* 
ing,  for  all  the  world  like  the  surf  on  the 
beach,  proved  to  be  one  of  the  worst 
stumbling  blocks. 

Crystal  Wave  Control 

WITH  the  application  of  the  piezo 
(named  after  Dr.  Piez)  crystal  control 

which  holds  the  wave  length  absolutely 
constant,  removing  the  slight  frequency 
shifts  which  were  so  troublesome,  the 
operation  became  more  stable  and  the 
quality  cleared  up. 

The  relay  system  calls  for  specially 
developed  receiving  equipment  and  an- 
antenna.  Use  is  made  of  two  seventy 
foot  poles  carrying  a  copper  pipe,  split 
halfway  up  the  pole  giving  a  counterpoise 
and  antenna.  The  distance  between  the 
two  poles  is  calculated  for  the  wave  length 
of  the  one  station  to  be  received.  The 
poles  are  connected  together  in  such  a 
manner  that  a  uni-directional  characteris- 

tic is  obtained  allowing  the  pick  up  of 
signals  over  only  a  small  arc  in  the  direc- 

tion of  the  transmitter.  Energy  from 
stations  or  electrical  disturbances  in  all 
other  directions  cause  an  opposed  current 
between  the  two  halves  of  this  antenna 

system  which  cancel  out. 

Uni-directional  Antenna 

THE  receiving  equipment  for  KYW  is 
located  at  18th  Street  and  Prairie 

Avenue.  This  location  was  chosen  because 
the  old  residences  there  are  free  from  steel 

construction  and  there  are  no  obstruc- 
tions between  the  antenna  poles  and  the 

lake.  Sensitive  though  stable  receivers 
having  extremely  low  losses  on  the  short 
wave  are  connected  to  the  antenna  poles. 
The  signal  is  rectified  through  these  and 
passed  on  to  a  multi-stage  amplifier 
designed  with  special  care  in  order  that 
all  the  musical  frequencies  are  amplified 
to  their  proper  value.  The  output 
transformer  of  this  amplifier  matches  the 
impedance  of  the  three  miles  telephone 
line  in  to  the  KYW  station  on  the 
Congress  Hotel  roof.  The  line  is  termina- 

ted in  the  station  on  a  jack  the  same  as 
the  lines  from  the  various  studios  and  the 
broadcasting  operator  merely  has  to  plug 
the  circuit  through  to  the  536  meter  trans- 

mitter and  it  goes  out  on  the  "air"  with the  same  volume  and  quality  as  the  music 
from  the  Chicago  studios. 

All  Remote  Control 

THE  relay  receivers  in  some  of  the Westinghouse  stations  are  remotely 
controlled  so  it  is  not  necessary  to  have 
an  attendant  adjust  the  tuners.  The 
operator  in  the  radio  station  has  a  dialing 
switch  much  like  those  on  an  automatic 
telephone.  To  vary  the  tuning  dial  or 
tickler  on  the  receiver  several  miles  away 
he  has  but  to  dial  a  two  or  a  seven  and  the 
tuner  handle  jumps  around  two  or  seven 
degrees  as  the  case  may  be.  Relaying 
is  done  at  KYW  only  from  the  Pittsburgh 
station  so  the  tuners  are  accurately  ad- 

justed to  the  one  wave  length  and  are 
remotely  started  and  stopped  from  the 
roof  of  the  Congress. 
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Noted  Engineer  Says: 
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"HOOK  IT  to  the  MINUS  A" 
Good  engineering  demands  that  negative  B  battery 
lead  should  go  to  negative  A,  thus  establishing 
line    of    common    polarity  for   measurements 

THE  writer  looks  at  a  great  man
y 

radio  diagrams  in  the  course  of  a 
week  or  two,  and  has  noticed  there 

does  not  seem  to  be  any  fixed  point  to 

connect  the  negative  side  of  the  "B"  bat- 
tery. It  may  be  connected  to  the  negative 

terminal  of  the  "A"  battery,  the  positive 
terminal  of  the  "A"  battery,  some  in- 

termediate point,  or  to  the  arm  of  a 

potentiometer  across  the  "A"  battery. 
The  Old  Days 

In  the  good  old  days  when  soft  detec- 
tor tubes  were  so  critical  they  could 

hardly  be  handled  at  all,  it  was  almost 
necessary  to  provide  a  variable  plate 
potential  in  order  to  get  the  most  out  of 
these  tubes.  An  easy  way  to  get  this 
was  to  bring  the  B  —  terminal  to  the  arm 
of  a  potentiometer  connected  across  the 
"A"  battery  and  by  swinging  from  one 
side  to  the  other  a  variation  in  plate 
potential  of  several  volts  was  had. 

But  such  tubes  are  no  longer  available, 
the  ultra-sensitive  detector  with  its  need 
for  extremely  fussy  adjustment  having 
given  way  to  tubes  slightly  less  sensitive, 
but  far  more  stable.  There  is  no  reason 

today  for  the  adjustment  of  "B"  battery 
potential  in  steps  any  finer  than  can  be 

obtained  on  any  ordinary  "B"  battery. 
So  we  might  as  well  connect  the  B  — 

terminal  directly  to  some  point  on  the 

"A"  battery,  and  it  would  seem  that  one 
of  the  "A"  battery  terminals  would  be 
best  for  this  purpose. 

Metering  Purposes 

NOW  if  we  connect  to  the  positive  "A" battery  terminal  we  add  a  few  volts  to 

the  "B"  battery  voltage  for  the  equivalent 
plate  potential  because  of  the  voltage 
drop  across  the  filament.  But  we  make 
it  exceedingly  difficult  to  do  some  other 
things  with  our  circuits  because  we  have  a 
positive  terminal  and  a  negative  terminal 

tied  together.  We  have  no  common  ter- 
minal of  like  polarity  for  metering  pur- 
poses and  it  is  questionable  as  to  which 

side  of  the  "A"  battery  to  ground. 
But  suppose  we  connect  B  —  direct 

to  A  — ,  we  then  have  a  few  volts  less  than 
in  the  previous  case,  but  it  is  doubtful  if 
one  person  in  a  hundred  can  even  imagine 
the  difference  in  output.  And  we  do 
have  a  common  lead  of  common  polarity, 
which  we  can  consider  as  a  base  or  zero 
line  for  ground,  making  measurements 
and  tying  our  circuits  to. 

Read  Voltages 

The  use  of  instruments  is  growing 
quite  widely  on  radio  receiving  sets  and 

By  JOHN  H. 
MILLER* 
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The  above  meter  will  take  care  of  three 
readings.  It  will  measure  A  battery  volt- 

age, and  two  sections  of  B  battery  voltage. 
The  meter  case  contains  a  three  way  switch 
which  will  save  you  the  trouble  of  rigging 
up  one  of  your  own. 

with  a  common  negative  terminal,  con- 
nections are  easily  made  to  measure  all 

voltages  with  a  single  instrument  and 
with  the  use  of  the  simplest  kind  of  a 
switch,  and  if  the  rheostats  are  placed  in 
the  positive  leads,  filament  voltage  as  well 
can  be  read,  since  the  filaments  are  con- 

nected direct  to  the  common  negative  bus. 
In  the  interests  of  good  engineering,  it 

would  seem  that  those  who  evolve  new 

In  testing  work,  and  also  for  your  own 
information,  a  milliammeter  is  quite  de- 

sirable to  determine  the  total  plate  current 

being  used.  If  your  are  swapping  hook- 
ups and  changing  tubes  all  the  time,  all 

the  more  reason  for  having  a  milliammeter 
in  series  with  the  negative  B  lead  so  as  to 
read  total  space  current. 

circuits  and  modifications  of  new  circuits 
should  consider  the  experimenter  and 
make  the  diagrams  as  clear  and  generally 
adaptable  as  possible. 

Burn  Out  Tubes 

In  the  majority  of  tuned  radio  fre- 
quency sets  either  with  or  without 

neutralizing  condensers  or  other  means 
of  stabilization,  the  grids  of  the  radio 
frequency  tubes  are  tied  back  to  the 
negative  side  of  the  filament.  If  such 
a  set  has  the  B  —  terminal  connected  to 
the  A-f-  terminal,  a  grid  to  plate  short 

circuit  in  the  tube  will  cause  the  "B" 
battery  to  be  shorted  across  the  filaments 
and  several  tubes  will  be  burned  out 

immediately.  If  the  B—  terminal  were 
connected  with  the  A—  terminal,  this 
rather  common  tube  defect  would  short 

the  "B"  batteries,  but  the  tubes  would 
not  be  burned  out. 

Many  sets  on  the  market  today  have 
their  various  tuning  elements  shielded 
in  metal  cases  and  these  metal  cases  are 
usually  connected  to  the  negative  side 

of  the  filament.  If  the  negative  "B" battery  return  is  brought  to  the  positive 
side  of  the  filament,  one  must  be  ex- 

tremely careful  with  the  positive  "B" battery  lead,  since  if  it  should  touch  any 
one  of  the  metal  boxes,  all  of  the  tube 
filaments  will  immediately  become 
burned  out.  Therefore,  tying  the  nega- 

tive "B"  battery  terminal  to  the  negative 
"A"  battery  and  filament  terminal  will 
frequently  prevent  loss  of  tubes  due  to 
burn  out,  and  seems  to  be  a  very  logical 
scheme  of  connections. 

A  Milliammeter  Too 

TN  the  case  of  the  experimenter  who 
-*-  is  continually  testing  out  one  hookup 
after  another  it  would  seem  policy  to 
have  on  hand  a  zero  to  fifty  milliampere 
meter  which  may  be  placed  in  series  with 
the  negative  lead  of  the  B  battery  and 
by  means  of  which  the  pull  of  each  tube 
may  be  recorded.  The  use  of  a  zero  to 
ten  milliammeter  would  be  all  right  if 
the  experimenter  could  provide  a  means 
for  inserting  the  meter  in  the  plate  cir- 

cuit of  each  tube  so  as  to  measure  the 

plate  current  used,  but  this  would  be 
rather  complicated.  Instead  the  zero 
to  fifty  milliampere  meter  in  series  with 
the  negative  B  lead  would  tell  the  story 
of  all  the  tubes.  Incidentally  it  will  also 

go  a  long  ways  to  convince  the  user  of 
the  necessity  for  a  C  battery  to  conserve 

plate  battery  current. 
*Chief  Engineer,  Jewell  Electrical  Instrument  Co., 

(Member  I.  R.  E.) 
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The  Received  Signal The  Amplified  Signal 

Weak  Signals  Need 

Enormous  Amplification 
VERY   fe

w    of    the 
radio   broadcast 

listeners   of  today 

have  the  slightest  con- 
ception of  what  an  infin- 

itely  small    amount    of 
energy  is  picked  up  by 
the    receiving    set,    and 
to  what  proportions    it 
must    be    amplified,    or 
increased  before  it    becomes   audible    to 

the    human    ear.       The    actual    energy 

received  upon  the  aerial  is  so  little  that     ~— ~ — ~— — -"—"■"■"
 — — — — - — — — 

it  cannot  be  measured  directly  and  the 
only  way  in   which  some  basis  may  be     a  loop  aerial  was  used,  which  naturally 
arrived  at,  is  to  amplify  it  many    thou-     would   not    have   as   great   an   efficiency 

Few  Broadcast  Listeners  Realize  Pro- 
cess Necessary  to  Strengthen  Minute 

Currents  Into  Strong  Ones  for  Radio 
Entertainment. 

By 

FRANK  
D.   PEARNE 

is  received  at  some  great 
distance  from  it.  Sup- 

posing that  a  station  in 
New  York  is  impressing 
1000  watts  on  the  aerial. 
The  watt  is  the  unit  of 

electrical  power  and  746 
watts  is  equal  to  one 
electrical  horse  power. 
If  all  of  this  power  so 

radiated  could  be  picked  up  on  the 
receiving  aerial  We  could  use  it  to  fur- 

nish all  the  power  required  to  light  up 
an  ordinary  home  with  electric  lights, 
but  most  of  this  power  is  lost  in  covering 
the   distance   between   the   stations.      In 

sands    of    times  and  then    by    knowing     as    an    outside    antenna,    it    serves    the     the  first  place  it  leaves  the  transmitting 
exactly  what  the  value  of  the  amplifica-     ~ 
tion  happens  to  be,  the  actual  strength 
of  the  signal  may  be  roughly  calculated 

station  in  the  form  of  a  wave  of  very 
high  amplitude.  As  it  passes  through 
space  the  amplitude  grows  smaller  and 
smaller  until  it  seems  to  be  flattened 
out  into  almost  a  straight  line,  and  the 
amplitude  of  the  wave  determines  the 
amount  of  power  which  is  produced  in 
the  receiving  aerial. 

Lines  of  Force 

A     WAVE  of  high  amplitude  will 
-^*-  more    magnetic   lines   of   force 

carry 

than 

purpose  of  a  comparison  very  nicely 
and  will  demonstrate  beyond  a  doubt 
that  such  a  radio  signal  must  be  am- 

It  has  been  estimated  by  some  of  our  plified  many  thousands  of  times  in  order 
greatest  scientists  that  the  amount  of  that  it  may  be  heard  distinctly  with  a 
energy  picked  up  on  a  loop  aerial  in  loud  speaker.  Twenty  years  ago,  if 
New  York  City  from  a  broadcasting  anyone  had  the  audacity  to  suggest  the 
station  in  California,  if  allowed  to  pass  possibility  of  such  a  thing,  he  would 
continuously  for  thirty-five  years,  would  be  a  marked  man  for  the  rest  of  his  life, 
represent  the  energy  required  for  an  but  here  it  is.  It  is  being  done  in  thou- 
ordinary  fly  to  climb  a  distance  of  three  sands  of  homes  every  day  and  we  think 
feet  up  a  straight  wall.  This  statement  nothing  more  of  it,  than  we  do  of  the 
may  seem  impossible  for  some  of  our  other  more  or  less  commonplace  things  one  of  low  amplitude.  It  is  for  this 
readers  to  believe,  but  it  Was  actually  of  today.  Do  we  ever  stop  to  think,  reason  that  a  receiving  station  located 
made  and  proven  before  one  of  the  best  when  something  goes  wrong  with  the  a  short  distance  from  the  transmitting 
known  scientific  societies  in  the  United  set,  what  a  wonderful  thing  it  is  to  station  will  pick  up  a  strong  signal. 
States  and  there  were  none  present  who  receive  signals,  music  and  speech  over  The  amplitude  of  the  wave  has  not 
could  disprove  it.  Imagine  then,  if  such  great  distances?  No,  we  say  that  decreased  to  any  great  extent,  con- 
you  can,  dividing  this  time  (thirty-five  the  set  is  no  good  and  we  do  not  appre-  sequently  more  magnetic  lines  are  made 
years)  by  the  length  of  time  required  ciate  what  wonderful  things  the  little  to  cut  through  the  receiving  aerial  and 
for  a  signal  to  be  impressed  upon  the  set  will  accomplish  with  so  little  com-  more  current  is  produced  in  it,  but  if 
grid  of  a  vacuum  tube,  and  you  may  plicated  apparatus  and  how  easy  it  is  the  receiving  station  is  a  thousand  miles 
gain  some  idea  as  to  the  amount  of  to  hear  from  all  parts  of  the  country  away,  the  amplitude  has  been  con- 

energy  which  is  picked  up  on  the  aerial     in    a    few    minutes'    time.       Perhaps    a     siderably    reduced    and    fewer   lines   cut 
better    understanding    of    these    things     the   aerial   and   this   results   in    a    much 
will  give   us  a  reason   for  having   more     weaker     signal.       A     receiving     station 
patience  when  some  trivial  thing  inter-     which  is  so  far  away  that  the  amplitude 

V\7"HILE  this  of  course  might  be  called     feres   with   our   reception.      In   the   first     of  the  wave  has  been  reduced  to  almost 
"  '  an    extreme    case    because    of    the     place   let    us   consider   what   amount   of     a  straight  line  will  have  great  difficulty 

great  distance  between  the  transmitting     power  is  sent  out  from  the  broadcasting     in    picking    up    the    signal.      Before   the 
and  receiving  stations  and  the  fact  that     station  and  why  so  little  of  this  energy     coming  of  the   vacuum  tube,   reception 

Tell  them  you  read  it  in  Radio  Age 

of  the  receiving  set. 

Must  Amplify  Signal 
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What  Happens  to  Weak 
Signals 

was  limited  to  much  shorter  distances, 
as  detection  of  the  signal  was  accom- 

plished by  means  of  the  crystal  detector. 
The  vacuum  tube  of  the  three  element 
type  made  it  possible  to  amplify  the 
signal  at  the  same  time  it  was  detected. 
From  this,  the  amplifier  was  developed 
and  now  it  is  possible  to  pick  up  this 
minute  amount  of  energy,  which  is  too 
small  to  be  measured  and  to  increase  it 
to  such  an  extent  that  the  signal  may  be 
heard  at  a  distance  of  half  a  mile  from 
the  receiving  station.  In  fact,  were  it 
not  for  this  little  three  element  tube, 
we  might  still  be  using  the  old  time 
crystal  detector  without  any  form  of 
amplification.  The  addition  of  the  third 
element  to  the  two  element  tube  by 
Dr.  Lee  Deforest  made  it  possible  to 
amplify  radio  signals.  This  third  ele- 

ment is  called  the  grid  and  is  located 
between  the  plate  and  filament  of  the 
tube.  The  hot  filament  throws  out  a 
stream  of  electrons  which  are  attracted 
by  the  plate  and  form  a  conductive 
path  between  them.  The  positive 
terminal  of  a  high  voltage  source  of 
current  is  connected  to  the  plate  and 
the  negative  terminal  is  connected  to 
the  filament.  As  long  as  the  filament 
is  hot  the  stream  of  electrons  pass  from 
it  to  the  plate  and  the  current  will 
flow  from  the  high  pressure  source  from 
the  plate  to  the  filament.  A  pair  of 
phones,  or  a  loud  speaker  connected 
in  the  circuit  would  produce  no  sound 
because  the  flow  of  current  would  be 
steady    and    would    not    change. 

Grid  Goes  to  Work 

TF  HOWEVER,  any  change  takes 

-*-  place  in  the  current  flowing  through 
the  tube  the  diaphragms  of  the  phones 
would  be  affected  and  a  sound  would 
result.  This  is  where  the  third  element, 

or  grid  does  its  work.  This  grid  is  be- 
tween the  plate  and  the  filament  and  if 

a  radio  signal  is  impressed  upon  it,  it 
varies  the  amount  of  electrons  which 
reach  the  plate.  In  other  words .  it 
attracts,  or  repels  some  of  the  electrons 
which  are  flying  past  it  according  to  the 
charge  which  the  signal  may  impress 
upon  it.  In  fact,  it  has  been  called  the 
trigger  of  the  tube  because  even  the 
smallest  change  in  the  signal  which  is 
too  small  to  estimate,  will  greatly  vary 
the  resistance  between  the  plate  and 
filament  and  make  enormous  changes  in 
the  strength  of  the  current  flowing 
between  them.  This  is  often  called  the 
relay  action  of  the  tube,  and  by  this 
method  a  signal  which  is  entirely  too 
weak  to  be  measured,  or  recorded  can 
be  greatly  increased  in  strength.  This 
action  takes  place  while  the  tube  is  also 
acting  in  the  capacity  of  a  rectifier,  or 
detector  of  signals.  After  this,  the 
rectified  signal  is  passed  through  more 
stages  of  amplification  which  may  be 
accomplished  in  several  ways.  Each 
additional  tube  which  it  passes  through 
will  multiply  the  volume  from  seven 
to  ten  times  and  if  a  high  ratio  trans- 

former is  used  in  each  of  these  amplifica- 
tion stages  the  volume  increases  rapidly. 

A  fairly  strong  signal  from  the  detector 
may  pass  to  the  first  stage  with  a  tube 
amplification  of  eight  to  one,  and  then 
through  a  transformer  which  has  a 
ratio  of  ten  to  one,  which  will  bring  the 
total  amplification  of  this  stage  up  to 
eight  times  ten,  or  eighty.  The  next 
stage  then  would  raise  it  to  eight  times 
eighty,  or  six  hundred  and  forty  and  the 
next  transformer  would  multiply  this  by 
ten,  or  six  thousand  four  hundred  times 
that  of  the  signal  when  it  leaves  the 
detector  tube.  Thus  the  weak  little 
signal  which  at  first  was  entirely  too 
small  to  be  heard  is  built  up  into  an 
extremely  powerful  signal,  which  when 
passed  through  a  loud  speaker  may  be 
heard  at  great  distances.  In  some 
cases  the  incoming  signal  is  so  weak 
that  even  with  all  of  this  amplification, 
it  cannot  be  heard.     The  reason  for  this 
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is  the  fact  that  not  enough  energy 
reaches  the  detector  tube  to  cause  it  to 
operate  with  any  degree  of  efficiency. 

Need   Plenty   of   Tubes 

r  I  ''HIS  is  why  many  of  the  radio  re- 
-*-  ceiving  sets  which  have  only  one  or 
two  tubes  have  so  much  difficulty  in 
receiving  signals  from  great  distances. 
The  incoming  wave  has  grown  smaller 
and  smaller  in  amplitude  and  when  the 
signal  reaches  the  detector,  it  refuses  to 
function  at  ordinary  efficiency,  and 
what  little  energy  there  is  will  not  be 
enough  to  pass  a  signal  to  the  amplifiers. 
Now  if  more  tubes  are  used  as  amplifiers 
even  this  small  amount  of  energy  may 
be  built  up  before  it  reaches  the  detector 
tube.  This  is  accomplished  by  placing 
one  or  more  amplifying  stages  ahead  of 
the  detector,  which  build  up  the  signal 
before  it  is  rectified,  and  to  such  an 
extent  that  when  it  does  reach  the 
detector,  it  has  been  brought  up  to  the 
point  where  it  is  strong  enough  to  have 
some  effect  upon  it.  This  is  called  radio 
frequency  amplification  and  in  this 
process  only  the  amplifying  character- 

istics of  the  tubes  are  used.  After  passing 
through  the  detector  the  frequency  is 

greatly  reduced,  hence  the  term  "audio 
frequency  amplification."  The  nature of  the  radio,  or  high  frequency  signals 

is  such,  that  usually  only  the  amplifica- 
tion of  the  tube  is  used.  Transformers 

are  employed  of  course,  but  the  ratio  of 
the  transformer  windings  in  this  case  are 
generally  one  to  one  which  leaves  only 

the  tube  amplification  available.  How- 
ever, if  three  of  such  stages  are  used  ahead 

of  the  detector  we  have  eight  times  eight 
times  eight,  or  an  amplification  at  radio 
frequency  which  is  five  hundred  and 
twelve  times  that  of  the  original  signal. 
Now  if  we  multiply  this  by  the  previously 
mentioned  audio  frequency  amplification 
we  find  that  by  the  use  of  three  stages  of 
radio  frequency  amplification,  a  detector 

and  two  stages  of  audio  frequency  ampli- 
( Continued  on  page  53) 

In  the  picture  above  the  reader  may  see  the  amount  of  apparatus  involved  in  producing  the  primary  current  necessary  for  a  station  like  KDKA  at  East 
Pittsburgh,  Pa.,  to  radiate  from  10  to  50  kilowatts  of  energy  from  the  antenna.  This  enormous  current  at  the  transmitter  dwindles  to  a  few  millivolts  by  the 
time  it  has  reached  your  receiving  antenna  and  must  be  rejuvenated  in  order  for  you  to  hear  the  signals  through  a  loud  speaker.  The  startling  difference  in 
size  between  the  transmitting  and  receiving  sets  also  represents  the  difference  in  the  cost  of  transmission  and  reception. 

Tell  them  you  read  it  in  Radio  Age 
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Piety  has  more 

Data  on  Four  Tube  Tuned  R.  F.  Set 

Fig.  1.  Pic- 
tured here  is 

the  completed 
set  mentioned 
by  the  author 
in  the  accom- 

inspection  of 
all  details  will 

help  the  con- 
structor to  get 

everything 
placed  right 
in  building 
this   receiver. 

Stable  method  of  oscillation  control;  restricted  field  induc- 
tances and  only  two  dials  on  this  good  performer 

T^HE  many  favorable  reports  received 
-*-  regarding  the  operation  of  the  four 
tube  hookup  described  in  the  February 
number  of  Radio  Age  together  with 
similar  expressions  of  satisfaction  that 

have  come  to  the  writer's  attention  leads 
me  to  believe  another  article  embodying 
the  more  recent  developments  along  the 
same  line  would  be  found  interesting. 

There  are  a  great  many  who  would  be 
interested  in  constructing  a  set  that  will 
give  at  reasonably  small  expense  a  high 
degree  of  selectivity,  good  volume,  as 
good  tone  quality  as  can  be  expected  and 
one  that  is  simple  in  adjustment  and 
easy  to  tune. 

Since  radio  frequency  first  became  a 
possibility  there  has  been  no  lack  of 
articles  in  the  various  publications 

describing  circuits  designed  to  "add  a 
stage  of  radio."  It  is  not  my  purpose  to 
go  beyond  the  average  reader's  technical 
knowledge,  nevertheless  it  will  be  agreed 
a  somewhat  more  adequate  analysis  of 
the  theory  of  operation  of  the  four  tube 
circuit  will  enable  the  set  builder  to  get 
more  out  of  his  manufactured  parts  or 

him  in  making  his  own. 

Fundamental  Circuit 

A  NATURAL  starting  point  from 
which  to  proceed  is  from  a  funda- 

mental circuit,  which,  when  properly 
constructed  with  good  apparatus,  has  as 
many  desirable  features  as  can  be  com- 

bined in  a  steady-going  reliable  one-two- 
or  three-tube  set. 

Unless  some  radically  new  and  as  yet 
unheard-of       method       of     reception     is 

discovered  the  next  logical  step*  is  the 
addition  to  this  detector  circuit  of  a  stage 
of  radio  amplification,  of  itself  efficiently 
designed,  without  setting  up  such  action 
between  the  two  tubes  as  will  decrease 
the  efficiency  of  either.  It  will  be  seen 
that  if  this  can  be  accomplished  we 
should  have  a  four-tube  set  that  will  show 
unusual  results. 

The  circuit  shown  in  Fig.  2  is  agreed 

by  all  to  possess  a  high  degree  of  am- 
plification when  properly  designed  parts 

are  used.  You  will  note  there  is  a  tube 
with  an  ordinary  transformer  coupled 
input  together  with  a  coil  in  the  output 
to  transfer  the  amplified  signal  to  the 
detector.  The  primary,  which  in  the 
simple  circuit  is  between  antenna  and 
ground,  is  here  placed  between  the  plate 
and  B  battery  where  it  supplies  amplified 
energy  to  the  same  detector  tube. 

Adding  R.  F.  Stage 

THIS  is  simple  and  easy.  All  that  has 
to  be  done  is  to  place  a  tube  ahead 

of  the  original  detector  to  amplify  the 
signal,  and  so  give  greater  signal  strength, 
but  the  results  are  true  only  if  the  action 
is  as  definite  and  efficient  as  explained. 
Before  we  can  assert  that  this  action,  and 
no  other  takes  place,  there  are  a  few 
other  considerations  which  must  be  taken 
into  account.  It  is  these  other  considera- 

tions which  require  a  receiver  of  this 
type  to  be  designed,  rather  than  simply 
built. 

The  result  of  placing  a  telephone 
receiver  in  front  of  the  transmitter  is 
familiar  to  many.    A  continuous  whistling 

sound  is  set  up.  The  explanation  of  this 
action  is  that  some  original  impulse  is 
picked  up  by  the  transmitter;  actuates 
the  receiver,  which  in  turn  re-excites  the 
transmitter  and  so  the  original  impulse 
keeps  swinging  around  from  transmitter 
to  receiver  to  transmitter  indefinitely. 
This  action  is  called  oscillation  and  takes 
place  because  the  amplified  output  of  a 
system  is  so  coupled  back  to  its  input, 
that  it  can  re-excite  it  with  sufficient 
strength  to  sustain  a  continuous  inter- 

action. It  should  be  noted  this  is  not  in 
the  nature  of  perpetual  motion  as  the 
output  must  be  amplified,  and  further 
this  amplification  must  be  sufficient  to 
overcome  all  energy  losses  in  the  oscilla- 

tory circuit.  Analysis  of  the  fundamental 
regenerative  circuit  will  show  the  action 
is  very  similar  to  that  of  the  telephone. 

Feedback  Action 

By  means  of  the  tickler  there  is  a 
transfer  of  some  of  the  amplified  energy 
back  to  the  input,  where  it  is  again 
amplified.  However,  if  too  much  energy 
is  sent  back  the  tube  will  oscillate  and 

prevent  satisfactory  reception  of  broad- 
cast signals.  It  is  apparent  then,  that 

best  results  will  be  obtained  when  the 
largest  amount  of  energy  possible  is  fed 
back  but  yet  not  enough  to  cause  oscilla- 

TD  UT  it  will  be  found  when  an  efficiently 
*-*  designed  stage  of  radio  frequency 
amplification  is  added  in  the  manner  just 
described  there  will  be  an  excess  of 

energy  fed  back  from  the  output  of  the 
radio  frequency  tube  to  the  input  from 
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Fig.  2.     The  schematic  diagram,   by  which  the  set   should  be  wired   is  shown  in  Fig.  2.    For  placement  of  the  parts  the  reader 
should  refer  to  the  photograph  at  the  beginning  of  the  article. 

the  very  beginning.  Instead  of  requiring 
a  special  tickler  to  secure  oscillation,  the 
feedback  due  to  coupling  between  coils 
and  through  the  internal  capacity  of  the 
tube  with  a  tuned  plate  circuit  is 
sufficient  to  cause  oscillation  and  prevent 
satisfactory  reception. 

Methods  of  preventing  this  will  be 
found  in  the  telephone  analogy.  The 
amplification  may  be  decreased  to  a  point 
where  it  cannot  overcome  the  losses  in 

the  circuit,  the  feed  back  may  be  de- 
creased, or  the  losses  in  the  circuit 

increased. 

Defeat  Our  Purpose 

Altho  the  latter  method  is  commonly 
used  it  will  be  seen  at  once  that  if  we 
have  to  put  fixed  losses  back  into  the 
circuit  we  are  defeating  our  purpose,  as 
we  planned  to  combine  the  two  parts  in 
such  way  as  to  retain  the  full  effects  of 
both. 

What  we  want  is  not  a  fixed  reduction 

of  amplification,  or  a  "damming"  process 
by  insertion  of  resistance,  but  a  means  of 
securing  that  balance  which  will  keep  the 
circuit  just  below  the  point  of  oscillation. 
When  we  test  the  final  circuit  as  shown 

in  Fig.  2  we  find  a  greater  resultant 
output  than  by  any  of  the  other  methods, 
so  the  theory  must  be  correct. 

T^HE  method  used  is  covered  by  the 
■*■  Bremer  patents.  A  coil  is  coupled  to 

the  primary  in  such  manner  as  to  transfer 

"counter"  potential;  that  is,  energy  in  a reverse  direction  to  that  which  would 
cause  oscillation,  the  action  therefore 
being  almost  exactly  opposite  to  the 
so  called  regenerative  principle.  The 
proper  amount  of  counter  potential  neces- 

sary to  balance  out  the  objectionable 
feedback  is  controlled  by  a  small  con- 

denser connected  to  T  on  the  antenna 
coil  and  so  adjusted  that  the  energy 
going  in  one  direction  (which  would 
cause  oscillation)  is  just  equal  to  that 
going  in  the  other    (to  stop  oscillation). 

When  this  condenser  is  set  correctly 
the  inter-action  between  the  detector 
and  r.f.  tube  will  be  so  slight  that  the 
tickler  coil  of  the  detector  tube  may  be 
set  at  its  best  point  without  having  the 
detector  cause  the  r.f.  tube  to  go  into 
oscillation. 
You  will  note  the  absence  of  this 

condenser  would  create  a  condition  where 
the  detector  quite  frequently  could  not 
be  operated  at  its  best  point,  as  the  r.f. 
tube  would  be  thrown  into  oscillation 

before  that  point  had  been  reached  in 
the  detector  circuit. 

To  prevent  such  condition  arising  is 

the  advantage  of ,  using  the  "Counter- 
phase"  method  of  control  of  the  radio 
frequency  stage. 

GlNCE  the  B  battery  circuit  is  common 
^  to  all  tubes  a  choke  coil  and  a  1 
microfarad  condenser  are  inserted  to 

prevent  coupling  between  tubes  thru 
the  battery  circuit. 

By  means  of  these  changes  we  have 

"added    a    stage   of   radio"    without   im- 

List  of  Parts 
.00035  Mfd.  tandem  condenser. 
.00025  Mfd.  variable  condenser 
Four-Circuit  coil. 

Antenna  Coupler. 
1  Mfd.  fixed  condenser. 
R.  F.  choke  coils. 
Low  ratio  audio  transformer. 

High  ratio  audio  transformer. 
Sockets. 

Ballast  resistance  for  four  tubes  in  parallel. 

Set  of  binding  posts  or   multiple  plug  con- nector. 
Filament  Switch. 

Baseboard  10"  x  17". 

Panel  7"  x  18". Vernier  dials. 
Two  circuit  jack. 

Grid  leak  (2  meg.)  and  condenser  (.00025). 
Inductance  switch  (Four  or  eight  points). 
Balancing  condenser  (about  30  MMF). 
500,000  ohm  variable  resistance. 

pairing  the  efficiency  of  either  circuit  as 
would  have  happened  had  we  just  added 
on  the  extra  tube,  and  the  writer  is 
fully  convinced  the  resulting  circuit  is  one 
that  has  no  equal  in  a  4-tube  outfit 
either  for  operating  efficiency  or  smooth- 

ness and  simplicity  of  operation. 
But  the  advantages  mentioned  are  by 

no  means  all.  We  have  still  another 
improvement  which  is  also  in  direct 
keeping  with  present  demands.  By 
proper  design  of  the  two  inductances  and 
the  use  of  a  tandem  condenser  with  a 

small  "clean-up"  adjustment  on  each 
unit  it  was  found  possible  to  bring  both 
stages  to  exact  resonance  by  a  single 

adjustment.  In  other  words,  the  de- 
tector and  r.f.  units  may  be  so  balanced 

it  is  possible  to  tune  them  both  with  but 
one  dial. 

The  regeneration  and  tuning  controls 
are  entirely  independent  of  each  other; 

the  great  advantage  of  which  is  im- 
mediately apparent,  as  the  tickler  coil  of 

the  detector  does  not  detune  the  detector 

input,  and  therefore  it  is  not  necessary  to 

adjust  the  small  "trimmer"  condenser  on 
the  tandem  with  every  station  as  would 
otherwise  be  the  case. 

TJ~ERE,  then,  is  a  highly  practical  and J--*-  efficient  four-tube  set  with  really 

only  one  tuning  control,  yet  with  the 
"trimmer"  adjustment  available  when- 

ever the  final  touch  is  required  on  weak 
or  distant  stations. 

The  second  condenser,  as  well  as  the 
resistance  across  the  audio  transformer, 
are  volume  controls  and  do  not  in  any 
way  impair  either  selectivity  or  sensitivity. 

The  set  is  just  about  as  good  a  com- 
bination of  desirable  qualities  as  can  be 

combined  in  one  instrument.  The 

sensitivity  will  please  the  distance  hound, 
while  the  ease  of  tuning  and  clarity  and 
range  of  tone  unite  to  charm  the  less 

expert  manipulator. 
The  use  of  a  variable  tap  on  the  antenna 

coil    makes    it    possible    to    balance    the 
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required  selectivity  against  the  volume 
desired  and  thereby  obtain  the  best 
adjustment  possible  for  any  individual 
antenna  and  receiving  conditions. 

Use  Good  Parts 

GOOD  apparatus  should  be  used.  To- 
be  sure  perfect  resonance  may  be 

obtained  on  all  wave  lengths,  it  is  neces- 
sary to  employ  a  tandem  condenser  with 

a  small  clean-up  capacity  on  each  stage. 
One  of  these  capacities  is  variable  and 
controlled  from  the  panel.  It  is  doubtful 
whether  it  is  possible  to  construct  a  set 
that  will  tune  to  perfect  resonance  with 
the  same  capacity  on  both  stages  due  to 
individual  variation  in  tubes,  wiring  and 
other  apparatus  except  by  using  a  small 
clean-up  capacity  to  compensate  for  this 
variation.  Properly  constructed  toroid 
coils  have  the  advantage  of  cutting  down 
coupling  between  stages  and  were  used 
for  this  reason.  They  also  may  be 
shielded  with  good  effect  as  noted  later. 
By  carefully  following  the  wiring 

diagram  in  Fig.  2  and  making  all  leads 
short  and  direct  no  assembly  trouble 
should  be  experienced. 

Connect  leads  to  every  other  tap  only 
on  the  antenna  switch.  This  avoids  the 
possibility  of  the  contact  arm  connecting 
two  taps  at  once  and  short-circuiting  the 
turns  between  taps  on  the  antenna  coil. 

Shield  the  Set 

TF  LOCATED  within  less  than  a  mile 

■*-  of  a  strong  local  station  it  is  advisable 
to  completely  shield  any  set.  The  cabinet 
and  panel  should  be  completely  lined 
with  thin  copper.  Partial  shielding  is  of 
no  particular  value. 

The  condenser  may  be  left  in  contact 
with  the  shield  but  it  is  necessary  to 
insulate  the  jack,  selectivity  switch  and 
volume  control.  Shielding  prevents  the 
wiring  in  the  set  from  picking  up  the 
signal  and  feeding  it  in  direct  before 
going  through  the  tuned  circuits.  The 
advantage  is  less  pronounced  the  further 
your  location  from  the  station.  It  will  be 
noticed  no  rheostat  is  used,  a  fixed 
resistance  giving  the  proper  filament 
adjustment  on  all  tubes.  Many  operators 
use  a  rheostat  as  a  volume  control,  which 
is  wrong.  When  the  volume  is  sufficient 
to  overload  the  tubes  turning  them  down 
only  overloads  them  more  and  although 
the  volume  is  decreased  the  clarity  is 
impaired. 

Volume  Control 

A  volume  control  is  provided  in  the 
form  of  a  variable  resistance  across  the  first 
audio  transformer  which  has  the  advan- 

tage of  actually  increasing  the  clarity 
as  the  volume  is  cut  down. 

After  the  wiring  is  completed, — and  it 
is  so  simple  that  it  needs  no  explanation, 
all  that  remains  is  the  adjustment  of  the 
balancing  condenser. 

The  batteries  and  antenna  should  be 
connected  to  the  set  and  some  station  on 
the  lower  wave  lengths  tuned  in. 

Finding  the  Stations 

Set  the  single  condenser  at  zero,  in 
order  to  prevent  the  detector  tube  from 
oscillating,  and  turn  the  rear  trimmer 
condenser  about  three-fourths  of  the  way 
in.  Adjust  the  small  balancing  condenser 
to  the  minimum  capacity  (pointer  at  the 
highest   point).     If   wiring  is  correct  and 

The  Magazine  of  the  Hour  23 

the  proper  apparatus  has  been  used  the 
radio  tube  should  now  be  in  an  oscillating 
condition. 

HPUNE  in  a  weak  signal  at  about  300 
J-  meters.  When  the  tuning  dial  is 
rotated  back  and  forth  across  this  signal 
a  beat  note  or  possibly  a  whistle  will  be 
heard.  Increase  the  capacity  of  the 
Mikro-mike  condenser  until  this  beat 
disappears  when  the  tuning  dial  is 
turned  back  and  forth  across  the  signal. 
Watch  carefully  for  the  point  where  the 
beat  disappears  and  then  turn  the  small 
condenser  from  one-eighth  to  one-quarter 
turn  beyond  this  point.  When  making 
this  adjustment  it  is  best  to  operate  on 
a  weak  signal  in  order  you  may  be  sure 
both  tuned  circuits  are  in  resonance.  If 
necessary  disconnect  the  antenna.  If  the 
rear  trimmer  condenser  is  set  at  the  right 
point,  the  front  or  panel  trimmer  will 
show  best  results  at  about  its  middle 

point,  and  no  further  adjustments  are necessary. 

Use  201-A  Tubes 

TT  IS  generally  best  to  use  about  45 
-*-  volts  on  the  detector  tube,  although 
a  lower  voltage  may  be  more  satisfactory 
with  certain  individual  tubes.  The 

circuit  is  designed  for  the  201-A  type  of 
tube  throughout,  but  small  or  dry-cell 
tubes  may  be  used  if  desired,  with  some 
sacrifice  in  volume. 

If  your  work  has  been  well  done  and 
the  instructions  carefully  followed  you 
will  be  more  than  pleased  with  the  ease 
of  tuning  and  the  smoothness  of 

operation. 

Here  is  an  isometric  view  of  the  set  looking  at  it  from  the  left  rear.    The  three  connection  wires  with  clips  are  for 
B  battery  connections. 
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It  wont  be  long  before 

YOU'LL  SEE  WITH  YOUR  RADIO  TUBES 
Interesting  developments  on  the  thermionic 
photo-electric    cell  detailed   by   Engineer 

IN  LATE  years  photo-cells  are  taking 
a  more  and  more  important  place  in 

'  abpratories  as  most  precise  and  sensi-. 
tive  apparatus.  With  the  increase  in 
application  of  photo-cells  the  methods  of 
using  them  are  improving  or,  vice  versa, 
the  improvement  of  methods  increases 
the  usefulness  of  cells. 

After  the  development  of  methods  of 
amplification  of  phot-electric  impulses 
by  means  of  thermionic  tubes,  the 
application  of  cells  extends  far  beyond 
the  laboratories.  We  know  now,  after 
the  works  of  G.  de  Prell  (Ann.  der 
Physik  No.  3,  1923);  G.  Ferrie  (Compes, 
Rendus  November  5,  1923)  and  others 

how  to  amplify  the  photo-electric  im- 
pulses as  high  as  a  million  times  by  means 

of  a  single  thermionic  tube.  These 
methods  are  particularly  adaptable  for 
amplification  of  very  weak  impulses  an  re- 

quire carefull  insulation  and  evenspecial 
thermionic  tubes  for  best  results.  In  order 
to  simplify  the  installation  and  adapt 
the  photo-electric  cell  for  use  of  untrained 
operators,  the  following  device  was  de- 

veloped, having  in  view  the  output  suffi- 
cient to  operate  directly  the  average 

mechanical  relays. 

Photo-Sensitive  Tube  . 

This  device  is  the  combination  of 

thermionic  tube  with  a  photo-sensitive 
control  electrode.  It  consists  of  filmanent 
of  oxide  coated  type  inside  of  open  mesh 
grid  enveloped  completely  by  another 
grid  of  fine  mesh.  This  second  grid  is  in 
electrical  contact  with  metallic  coating 
of  inside  wall  of  glass  container.  The 
fourth  electrode  of  cylindrical  shape  is 
around  the  second  grid.  These  last 
three  electrodes  are  coaxial.  The  inside 

of  the  cell  is  coated  with  photo-emitting 
substance,  for  instance  alkali  metal, 
and  treated  in  the  usual  way.  Great 
care  should  be  taken  to  prevent  the  alkali 
metal  from  condensing  appreciably  on 
insulatng  parts  of  the  cell. 

In  order  to  prevent  the  light  from  the 
filament  falling  on  sensitive  film,  the  part 
of  second  grid  is  closed  by  metal  shields 
and  the  filament  is  operated  at  the  tem- 

perature below  visual  emission. 
Several  connections  are  possible  with 

this  cell,  depending  on  requirement  of 
the  output.  The  simplest  connection  is 
to  let  the  second  grid  float  and  first  grid 
connected  to  plus  side  of  the  filament  and 
positive  potential  applied  to  the  cylinder 
in  respect  to  the  filament. 

How  it  is  Used 

The  cell  is  now  operating  as  three 
electrode  tubes,  as  the  first  grid  acts  only 
for  reduction  of  impedance  of  the  tube 
and  can  even  be  omitted. 

(♦Research  Department,  Westinghouse  Electric 
and  Manufacturing  Co.,  East  Pittsburgh,  Pa.) 

By  V-.  K-.  Zworykn* 

■yOU  can  truly  say  now  that  vacuum  tubes  have X  eyes,  at  least  electrically.  The  tube  shown  above 
is  the  thermionic  photo-electric  tube  which  is 
adaptable  to  transmission  of  photos  either  by  wire 
or  radio.  Much  experimental  work  is  being  done 
on  this  phase  of  transmission  and  the  story  by  Mr. 
Zworykn  should  be  of  interest  to  photo-transmis- sion fans. 

The  second  grid  acquies  the  negative 
charge  from  the  electronic  flow  and  blocks 
the  current  between  the  filament  and 
anode.  If  the  light  will  fall  now  on  the 
sensitive  film,  it  will  discharge  by  photo- 
electrons    the    second    grid,    the    latter 

being  connected  with  the  film.  The 
blocking  action  will  be  reduced  and  part 
or  the  whole  available  thermionic  current 
will  flow  to  the  anode,  depending  on  the 
rate  of  discharge  of  film  or  intensity  of 
the  light.  With  such  arrangement,  the 
output  of  the  order  of  milliampere  was 
obtained,  the  cell  being  preferably  of  hard 

type.  When  larger  output  is  desire  with- 
out going  to  the  higher  potentials  and 

without  sacrificing  the  sensitiveness,  the 
other  circuit  is  preferable. 

The  first  grid  is  used  as  an  anode  with 
low  potential  (order  of  30  volts)  due  to 
the  close  spacing  between  this  grid  and 
filament.  The  second  grid  is  connected 
through  the  high  resistance  to  a  negative 
potential  with  respect  to  the  filament. 
The  cylinder  can  be  connected  to  the 
first  grid  directly  or,  preferably,  have 

possible  potential  in  respect  to  it. 

Can  Block  Current 

The  second  grid  is  now  working  as  out- 
side control  electrode  and  with  sufficient 

negative  potential  can  completely  block 
the  current  between  filament  and  first 

grid.  If  this  potential  will  be  adjustable 
without  light  falling  into  the  cell,  no 
current  will  flow  between  the  electrodes 

and  no  voltage  drop  across  the  resistance. 
While  illuminated  the  film  and  second 

grid  will  discharge  the  photo-electrons  to 
the  cylinder  and  this  current  will  produce 
the  voltage  drop  across  the  resistance. 
The  potential  of  the  second  grid  will  be 
lowered  and  the  current  start  to  flow 
from  filament  to  the  first  grid.  The 
amount  of  current  depends  upon  rate 

of  discharge  of  photo-electrons,  i.  e. 
illumination,  and  charge  of  second  grid 

through  the  resistance. 
By  proper  choosing  of  spacing  and 

mesh  of  second  grid  and  adjusting  the 
resistance,  it  is  possible  to  obtain  good 
relation  between  the  intensity  of  the  light 

and  the  output  within  certain  limits. 
The  cell  in  the  arrangement,  of  course, 
has  the  time  lag  which  is  proportional 
to  the  capacity  of  second  grid  and  the 
value  of  the  outside  resistance. 

Ine  one  tube,  made  as  described  above, 

the  time  lag  with  this  circuit  was  calculat- 
ed to  be  of  the  order  of  1-10000  of  a 

second  and  this  has  been  verified  experi- 
mentally up  to  a  frequency  of  3,000 

cycles.  This  value  can  be  considerably 
reduced  by  diminishing  the  capacity  of 
the  second  grid  and  increasing  its  voltage 
factor  on  the  first  grid.  The  continuous 
output  obtained  Was  of  the  order  of  five 
milliamperes.  This  limit  was  due  to  the 
heat  developed  inside  of  the  cell,  which 
distills  the  alkali  metal  on  the  transparent 
and  insulating  parts.  Of  course  by  proper 
construction  this  also  can  be  improved. 

For  this  connection  the  cell,  of  both  soft 
(Turn  to  page  54) 
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Hornless  Wonder  of  Schenectady 
Uses  New  Diaphram  Principle 
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Dr.  C.  W.  Hewlett,  inventor  of  the  loud  speaker  bearing  his  name,  which  is  described  in  the  article 
below,  is  shown  with  a  few  of  the  models  he  has  developed  in  the  research  laboratories  of  the  General 
Electric  at  Schenectady.  The  largest  one  shown  on  the  right  is  probably  big  enough  to  blow  a  person 
out  of  a  medium  sized  room  with  the  volume  of  tone  emitted.  Over  a  hundred  and  fifty  thousand 
people  who  visited  the  Coliseum  in  Chicago  during  the  recent  radio  show  had  an  opportunity  of  seeing 
and  hearing  this  loudspeaker  which  was  connected  up  so  as  to  amplify  the  broadcasts  going  on  inside 
the  model  studio  maintained  by  the  show  authorities. 

4  UTOMOBILE  tourists  who  visit  the 
/A     camping   ground    at    Schenectady 

-*-  ■*-  will  be  furnished  radio  entertain- 
ment by  the  municipality. 

A  giant,  hornless  loud  speaker  that 
emits  signals  equally  from  both  sides  has 
been  installed  near  the  camp  ground,  and 
listeners  within  500  feet  of  the  apparatus 
may  enjoy  music  and  speech  of  great 
volume  and  free  from  distortion.  It  is 
known  as  induction  loud  speaker,  and 
was  developed  in  the  Research  laboratory 
of  the  General  Electric  Company. 

Induction  Principle 

The  induction  loud  speaker  is  quite 
different  in  every  respect  from  the  house- 

hold variety  of  loud  speaker  using  a  horn. 
Dr.  C.  W.  Hewlett,  physicist,  is  the  inven- 

tor of  the  device,  which  until  its  installa- 
tion in  the  Schenectady  park,  has  had 

only  limited  use  in  public. 
The  speech  amplifier  has  been  made  in 

many  different  sizes,  but  the  type  used  to 
entertain  tourists  and  residents  of  Schen- 

ectady, measures  forty-two  inches  in 
diameter.  The  working  diameter  of  the 

diaphragm  is  thirty-six  inches.  The 
device  consists  essentially  of  two  large 
flat  coils  of  wire  mounted  close  to  one 
another  in  a  frame  which  holds  a  thin 

aluminum  diaphragm  between  the  coils 
These  coils  carry  direct  current  which 
produces  a  radial  field  in  the  space  occu- 

pied by  the  diaphragm  and  these  same 
coils  carry  the  amplified  voice  currents 
and  induce  in  the  diaphragm  corres- 

ponding currents  which,  by  their  interac- 
tion with  the  radial  magnetic  field,  cause 

the  diaphragm  to  vibrate  and  give  off 
sound  waves. 

New  Features 

Briefly   the   features   of   the   new   am- 
plifier are: 

It  has  no  iron  in  it  and  does  not  de- 

pend on  permanent  magnets.  No  horn 
is  necessary  as  is  the  case  with  the 
ordinary  loud  speaker.  Sound  is  thrown 

out  equally  from  both  sides.  The  dia- 
phragm is  acted  on  at  all  points  of  its 

surface  so  it  vibrates  as  a  whole  rather 
than  being  allowed  to  break  up  in  partial 
vibrations. 

The  large  size  of  the  diaphragm  enables 
it  to  emit  efficiently  the  low  components 
of  the  tones  in  speech  and  music.  This 
results  in  much  more  natural  reproduction 
that  can  be  obtained  from  ordinary  types 
of  loud  speakers.  This  is  particularly 
noticeable  in  the  reproduction  of  piano 
music.  The  induction  loud  speaker  is 
very  substantial  in  construction.  It  is 
practically  impossible  to  damage  it  or 
get  it  out  of  order.  When  occasion  calls 
for  it,  a  speaker  may  deliver  large 
volumes  of  sound,  as  when  addressing  a 

large  audience. 
(Turn  to  page  56) 
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There  is  need  for 

ACGURACYmRECEIVEROpera^on 
Antenna,  inductances,  capacities 
and  all  allied  apparatus  yield 
better    results    with  fine   control 

IF  a  radio  fan  gets  more  than  fifty  per 
cent  of  the  efficiency  that  is  in  his 

receiver,  he  is  getting  more  than  a  good 

many  of  us.  We  humans,  in  our  "higher" 
development,  seem  to  care  more  for  ease 
and  convenience  than  for  the  opportunity 
to  make  our  efforts  completely  effective. 
One  of  the  best  radio  devices  ever  in- 

vented was  criticized  on  the  ground  it 
required  six  full  turns  of  the  knob  to 
cover  the  voltage  range  over  which 
filaments  show  their  greatest  efficiency. 
One  turn  was  all  the  public  would  stand 
for.  That  is  all  a  latch  key  requires, 

and  see  what  that  lets  you  into — some- 
times! 

Fish  Are  Efficient 

The  electric  light,  which  is  generally 
considered  as  a  rather  effective  modern 
device,  is  said  to  be  only  from  6%  to  8% 
efficient,  dissipating  most  of  its  energy  in 
the  form  of  heat.  Deep  sea  luminescent 
fishes,  on  the  other  hand,  are  100% 
efficient,  according  to  Beebe  of  the 
A  returns.  He  says,  even  while  dying  they 
emit  a  light  so  strong  a  photographic 
plate  exposed  to  it  becomes  overexposed 
in  a  fraction  of  a  second.  He  shows 

photographs  to  prove  it.  Since  man- 
made  devices  are  so  inefficient  at  best,  the 
radio  fan  should  try  to  bring  out  the 
most  there  is  in  them.  In  fact,  it  might 
be  well  to  emulate  the  polygamist,  who 
tries  to  get  more  out  of  life  than  there 
is  in  it. 

rT,0  begin  at  the  top  and  work  down- 
J-  ward,  how  many  of  us  know  just  what 
there  is  in  our  aerials?  The  inductance 

and  capacity  of  an  aerial  can  be  calcu- 
lated, roughly  at  least,  by  following 

directions  found  in  all  well-regulated 
radio  text-books.  Most  manufacturers 
and  dealers  are  willing  to  divulge  the 
secret  if  approached  by  a  good  customer. 
The  aerial  can  be  adapted  to  the  receiver, 
or  the  receiver  to  the  aerial.  No  one 

who  has  noted  even  the  effect  of  cleaning 
the  insulators  and  brightening  the  con- 

nections can  doubt  that  efficiency  can 
be  increased  to  a  remarkable  degree  if 
the  characteristics  of  the  aerial  are 
studied. 
The  aerial  connects,  more  or  less 

directly,  with  inductance  coils.  The 
variocoupler  and  variometer  are  forms  of 
variable  inductance.  Either  of  these 
devices,  properly  designed,  constructed 
and  installed,  is  capable  of  almost  infinite 

accuracy  of  control.  A  hair's  breadth 
in  the  adjustment  of  the  rotating  coil 
may  make  a  difference  of  a  thousand 
miles    in    the    receiving    range    of    the 

By 
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receiver  at  the  moment.  But  the  knowl- 
edge that  so  many  users  grow  impatient 

over  the  slightest  extra  effort  keeps  some 
manufacturers  from  using  fine  controls 
on  even  their  best  and  highest  priced 
sets.  They  leave  it  up  to  such  users  as  are 
willing  to  try  for  maximum  efficiency  to 
install  knobs  and  dials  that  make  fine 

adjustment  possible. 

Condenser  Control 

The  control  of  condensers  is  as  import- 
ant as  the  control  of  inductances.  The 

connecting  of  two  or  more  condensers  to 
one  controlling  knob  probably  is  due  to 
the  desire  of  the  manufacturer  to  make 

his  set  appear  more  simple,  rather  than 
to  any  idea  that  the  possible  efficiency 
can  be  increased  by  that  practice.  It  is 
possible  to  pass  stations  without  hearing 
them,  even  when  condensers  are  separ- 

ately controlled  by  knobs  on  the  ends  of 
the  shafts  of  the  movable  plates  and 
when  the  operator  is  listening  with 
phones  and  exercising  ordinary  care. 
Inevitably,  many  stations  are  lost  when 
efficiency  is  sacrificed  to  ease,  and  when 
the  operator  brags  that  he  has  no  use 

for  phones  but  gets  'em  all  on  the  loud 
speaker. There  are  experts  who  tell  us  the 
modern  tubes  are  not  critical  as  to  fila- 

ment voltage  and,  therefore,  the  rheostat 
made  of  coiled  wire  with  a  sliding  tongue 
that  hops  from  turn  to  turn  is  accurate 
enough  in  its  control.  Laymen  should 
not  try  to  argue  down  experts,  but  any- 

one who  has  used  a  filament  control  that 

provides  smooth  and  continuous  varia- 
tions of  voltage  knows,  if  the  fine  control 

of  the  detector  filament  does  not  bring 
in  the  hard-to-get  stations,  something 
else  does  it  while  he  is  working  the 
rheostat. 

T\7"HAT  we  do  not  know  about  our 
'  *  batteries  would  fill  a  large  sheet 

from  the  memo.  pad.  Not  long  ago  I 
visited  a  Broadway  restaurant  in  New 
York  which  had  dismissed  its  orchestra 
and  installed  a  radio  set,  and  a  loud 
speaker  more  perfect  than  any  I  have 
ever  heard  except  a  later  one  invented 
by  the  same  man.  This  radio  outfit  had 
become  more  popular  than  the  orchestra. 
It  gave  volume  at  least  equal  to  that  of 
the  orchestra,  and  better  quality  and 
variety  of  programs.  Business  depended 
upon  it.     For  two  days  it  had  not  been 

working  well.  It  stuttered  and  stam- 
mered. At  times  it  seemed  to  need  the 

stimulation  of  the  stuff  the  boss  kept  hid 
under  his  desk.  An  expert  was  called 
in.  The  manager  told  him  that  the  wet 
batteries  were  charged  regularly  every 
night  and  that  the  new  dry  batteries  had 
been  purchased  only  a  few  days  before. 
The  expert  picked  up  a  voltmeter  that 
was  lying  beside  the  batteries,  applied  it 

to  the  "B"  battery,  and  found  that  the 
latter  was  delivering  about  one-half  of 
its  rated  voltage. 

About  Batteries 

The  date  of  purchase  has  no  more 
relation  to  the  age  of  a  battery  than  it 
has  to  the  age  of  a  fish  or  an  egg;  a 
battery  smells  about  the  same  regardless 
of  age,  so  it  is  easier  to  sell  a  rotten  one, 
that's  all.  Wet  batteries  can  be  tested 
with  a  hydrometer.  They  can  be  charged 
from  the  house  lighting  system,  and 
closely  controlled.  Dry  cells  are  not 
wholly  subject  to  the  control  of  the  users, 
but  the  potential  of  the  plate  can  be 
regulated  by  keeping  watch  of  the  voltage 
available  at  the  various  taps  and  con- 

necting at  the  proper  place  or  adding 
batteries.  The  test  for  wet  operators 
and  their  control  does  not  enter  into  this 
discussion. 

The  ground  connection  needs  control- 
ling also.  High  resistance  there  may 

affect  or  offset  efficiency  elsewhere.  A 
good-sized  ground  wire,  making  actual 
connection  with  wet  earth,  and  elec- 

trically tight  connections  are  all  that  are 
necessary  for  ordinary  purposes.  The 
resistance  can  be  measured. 

NO  severe  criticism  need  be  aimed  at 
careless  radio  users  if  they  accept 

the  responsibility  for  the  results  of  their 
own  carelessness.  None,  unless  they  use 
radiating  receivers  or  turn  on  their  loud 
speakers  and  leave  them  yowling  at  the 
whole  neighborhood.  Close  control  of  a 

receiver  for  a  long  period  of  time  is  tire- 
some. The  t.b.m.  whose  Maggie  keeps 

him  from  the  plumbers'  ball  or  the  front row  at  the  Follies  is  justified  in  plugging 

in  and  letting  the  nearest,  loudest  station 
provide  a  soothing  atmosphere  while  he 
enjoys  his  pipe  and  his  paper.  But  when 
the  itch  for  distance  is  active — the  thirst 
for  adventure  and  achievement — it  is  only 
just  what  we  should  avoid  placing  all  the 
responsibility  upon  the  inventor,  designer 
and  manufacturer.  We  should  use  such 

intelligence  as  we  possess  in  our  efforts 
to  produce  something  besides  imaginary 
performances  to  brag  about  tomorrow  at 
the  office. 
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Mutiny  Aboard  Pirate  Ship  WBCN 

THE  murderous  ruffians  pictured  above  are  none  other  than  the  redoubt- 
able crew  of  the  pirate  ship  WBCN  which  sails  the  ethereal  sea  every 

Tuesday  from  midnight  until  about  3  a.  m.  when  even  bold  pirates  should 
be  abed. 

"Bloody  Bill,"  the  skipper,  is  William  H.  McDonnell,  co-owner  and  director 
of  the  station;  Edward  H.  Dougherty,  the  business  manager  of  Foster  and 

McDonnell,  officiates  as  "Iron  Knuckle,"  the  first  mate.  "Terrible  Terry"  is 
Merle  Yagle,  musical  director  and  chief  accompanist.  "One  Eyed,"  the 
boatswain,  has  as  many  good  eyes  as  any  other  person,  despite  the  title. 
He  is  Harry  A.  Zook,  Jr.,  chief  announcer  and  assistant  director.  The  Pirate 

Ship  is  Harry's  brain  child. 
Malicious  McDonald  is  Frank  H.  McDonald,  president  of  the  Broadcast 

Listeners'  Association  of  America,  well  known  for  his  fight  to  secure  a  real 
silent  night  for  Chicago  fans. 

Altogether,  this  crew  present  an  excellent  nocturnal  aerial  feature;  some 
of  the  scenes  via  radio  are  quite  realistic,  while  the  rollicking  good  humor 
quickly  spreads  to  the  listeners  at  distant  points.     Keep  it  up,  Harry! 
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What  the 
Broadcasters Doing 

are 

Public's  Taste  For 
Good  Music  Increases 

Is  musical  taste  and  appreciation  bein_ 
uplifted  and  are  radio  listeners  swinging 
over  to  the  classics? 

"Yes!"  is  the  emphatic  answer  of 
Percy  A.  Scholes,  widely  known  music 
critic  of  the  British  Broadcasting  com- 

pany, with  headquarters  in  London,  who 
is  on  a  tour  of  America. 

"For  example,"  he  observed,  "we  read 
in  musical  history  that  Beethoven  was 
born  in  1770,  but  for  thousands  he  was 
only  born  in  1900  or  1910  when  phono- 

graphs or  reproducing  pianos  came  into 
our  homes.  And  for  millions  more, 
Beethoven  was  only  born  in  1921,  1923 
or  perhaps  as  late  as  1925  when  many  of 

us  first  acquired  radio  receiving  sets." 
Substantiating  the  expericne  of  staff 

members  at  KOA,  General  Electric  broad- 
casting station  of  Denver,  he  pointed  out 

that  marked  changes  in  the  public  atti- 
tude toward  music  of  a  higher  standard, 

have  taken  place   within  recent   months. 

"Introduction  of  broadcasting  was  the 
greatest  event  in  the  history  of  the  art  of 

music,"  he  continued.  "That  America 
should  have  developed  such  manifold 
broadcasting  activities  is  matter  for 
congratulations.  Our  British  experience 
is  sure  to  be  the  American  experience — 
give  listeners  plenty  of  fine  music  and 
they  will  learn  to  like  it." 

As  music  critic  for  the  British  broad- 

casting organization,  Mr.  Scholes'  duties 
consist  principally  of  a  fortnightly  re- 

view of  the  leading  musical  events  of 
London.  This  is  broadcast  from  the  Lon- 

don station,  linked  with  all  other  stations 
of  the  country  and  requires  approximately 
fifteen  minutes.  In  addition,  critics  of 
books,  dramas  and  films  are  heard  at 
regular  intervals. 

WSUI  to  Have  College 
Scenes  on  the  Air 

Making  use  of  radio  to  strengthen  the 
allegiance  of  the  alumni  to  their  school, 
and  to  interest  outsiders  in  their  institu- 

tion, the  Alumni  Association  of  Cornell 
College,  Mount  Vernon,  Iowa,  is  broad- 

casting a  series  of  episodes  typical  of 
campus  life  from  Station  WSUI,  Iowa 
City,  Iowa. 

A  rambling  trip  through  the  college — 
glimpse  of  the  chapel  exercises;  a  few 

words  from  a  professor's  lecture,  and  a 
glance  at  the  more  frivolous  of  campus 
activities  are  being  planned  for  this 
program  by  Prof,  and  Mrs.  Clyde  C. 
Tull.  Both  faculty  and  student  talent 
will  be  utilized. 

JENNINGS  PIERCE,  who  signs  "JP"  (maybe 
it's  Jupiter  Pluvius)  is  one  of  the  announcing 

staff  at  KGO,  the  General  Electric's  Pacific  Coast 
broadcasting  station  at  Oakland,  Calif.  Many 
Eastern  fans  would  give  their  right  ear  to  hear 
him,  but  the  Mid-Westerners  are  well  acquainted 
with  his  voice. 

WCAD  Makes  Air  Relay 
of  WGY  Signals 

WCAD,  "The  Voice  of  the  North 
Country"  on  263  meters,  operated  by 
students  of  St.  Lawrence  University, 
has  solved  the  problem  of  program  fea- 

tures. WCAD  gets  them  out  of  the  air. 
By  tuning  to  the  1560  meter  wave  of  the 
developmental  transmitter  of  the  General 
Electric  Company,  near  Schenectady, 
they  get  programs  that  originate  in  New 
York,  Washington,  Poughkeepsie,  Albany 
and  Schenectady. 

Canton,  the  home  of  St.  Lawrence 
University,  is  the  county  seat  of  St. 
Lawrence.  It  lies  within  sight  of  the 
northern  foothills  of  the  Adirondacks  and 
only  eighteen  miles  south  of  St.  Lawrence 

River.  Its  slogan,  "The  Voice  of  the 
North  Country"  is  a  tribute  to  a  promi- 

nent St.  Lawrence  alumnus,  Irving 
Bacheller,  who  immortalized  this  region 

in  fiction  as  "the  North  Country." 
WCAD  grew  from  the  need  of  the 

inhabitants  of  Canton  and  vicinity  for 
radio  entertainment  and  for  information 

on  agricultural  topics.  The  larger  sta- 
tions were  available  to  those  who  had 

selective  sets,  but  not  all  who  would 
appreciate  broadcast  programs  could 
afford  the  type  of  set  needed  to  pick  up 

."distance." 
Several  weeks  ago  WCAD  began 

experimenting  with  radio  relay  from 
WGY  at  Schenectady.  Efforts  were 
made  to  rebroadcast  the  41.88,  109,  379.5 
and  1560  meter  waves,  and  of  all  these 
it  was  found  that  the  1560  was  most 

reliable  and  most  generally  free  from  fad- 
ing or  static. 

Resume  Homemakers'  Hour 
Homemakers'  Hour,  which  experienced 

quite  a  vogue  over  WLS  the  Sears- 
Roebuck  Agricultural  Foundation  Sta- 

tion last  winter,  was  resumed  November 
18,  conducted  under  the  direction  of 
Ellen  Rose  Dickey,  Home  Advisor  of  the 
Foundation,  assisted  by  Martha  Meier. 

Tell  them  you  read  it  in  Radio  Age 

Looks  Like  Jazz  Is  Due 
For  a  Fall 

King  Jazz  is  slipping — 
Classical  music,  via  loudspeakers  and 

earphones,  is  favored  by  the  masses — 
This  trend,  said  to  be  completely  con- 

trary to  all  expectations,  was  revealed  by  a 
widely  heralded  poll  which  was  conduoted 
by  KOA,  Denver  broadcasting  station  of 
the  General  Electric  chain.  Voting  was 

heavily  stimulated  by  a  spectacular  musi- 
cal competition  between  jazz  and  the 

classical  school,  staged  as  a  program 

novelty  by  the  Rocky  Mountain  broad- 
casting station.  Leading  artists  and 

representative  compositions  of  both  fac- tions were  featured. 

Broadcast  listeners,  representing  all 
walks  of  life  and  sitting  virtually  as  an 
international  musical  jury,  voted  three 

to  two  that  jazz  is  falling  behind  in  popu- 
lar favor  and  therefore  will  never  replace 

the  works  of  conventional  composers. 
As  judges  of  this  studio  clash,  listeners 

were  invited  to  vote  jazz,  classical  or 
for  a  combination  of  both  types  of  music. 
On  the  face  of  virtually  complete  returns 
from  listeners,  the  classical  camp  won 
three  of  every  five  votes  cast  in  the 
race  with  jazz.  Of  the  total  votes  cast, 

more  than  50  per  cent  favored  the  classi- 
cal school,  the  remainder  being  split 

between  proponents  of  jazz  and  those 
who  lean  to  a  combination  of  both  racy 

tempos  and  conventional  numbers. 

Must  Broadcast  to 
Hold  Your  Wave 

<  With  the  radio  public  and,  in  fact, 
most  of  the  radio  industry  desirous  of 
weeding  out  a  large  number  of  the  571 
broadcasters  now  licensed,  the  Depart- 

ment of  Commerce  is  seeing  to  it  that 

every  station  licensed  is  actually  operat- 
ing. Wave  lengths  not  being  used 

regularly  may  be  recalled  and  issued  to 
prospective  stations  awaiting  air  channels. 
Some  owners  are  apparently  of  the 

opinion  that  they  can  renew  their  broad- 
casting licenses  once  a  month  without 

keeping  on  the  air.  This  is  far  from  the 
fact.  A  license  to  operate  a  broadcasting 
station  is  given  with  the  understanding 

that  the  owners  actually  broadcast — 
at  least  once  a  week — and  may  be  recalled 
if  this  requirement  is  not  met.  Just  as 
with  traction  companies  or  public  carriers, 
radio  broadcasting,  as  a  public  service, 
must  function,  or  the  charters  will  be 
revoked  in  broadcasting,  a  renewal  of  the 
license  refused. 
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Union  College  Professor 
Makes  Electron  Sing 

The  possibility  of  creating  a  new 
musical  instrument  by  utilizing  the 
photo-electric  effect  was  recently  brought 
out  by  Dr.  Peter  I.  Wold,  professor  of 
physics  at   Union    College. 

A  photo-electric  cell  was  connected  to 
WGY's  broadcast  circuit  and  a  disc  with 
many  rows  of  perforations  was  placed 
between  the  cell  and  a  light  source.  The 
photo-electric  cell  is  coated  on  its  inside 
surface  with  metal  potassium  which  is 
very  sensitive  to  light.  At  the  center  of 
the  cell  is  a  plate  of  tungsten.  A  battery 
of  135  volts  has  its  negative  terminal 
connected  to  the  potassium  coating  and 
its  positive  terminal  to  the  tungsten 
plate.  When  light  falls  on  the  potassium 
coating  electrons  are  given  off  and  travel 
to  the  tungsten  plate,  thus  constituting 
a  current.  By  means  of  a  motor  the  disc 
with  circular  rows  of  holes  was  rotated 
between  the  light  and  the  cell.  When  the 
disc  was  revolved  slowly  a  low  pitched 
note  was  given  off,  rising  gradually  as  the 
speed  of  the  disc  increased. 

In  Prof.  Wold's  demonstration  the  disc 
contained  four  rows  of  holes,  the  outer 
row  with  48  holes,  the  next  row  with  36, 
the  third  with  30  and  the  inside  row  with 
24  holes.  By  covering  one  row  or  another 
he  secured  different  notes. 

Even  a  Scientist  Has  Sense 
of  Humor 

EVEN  a  scientist  with  his  head  in  the 
clouds  can  show  evidences  of  dry 

humor  as  is  shown  in  the  title  of  a  recent 

publication  from  the  Government  Print- 
ing Office. 

"The  Vacuum — There's  Something  in 
it,"  by  Dr.  W.  R.  Whitney,  Director 
Research  Laboratory,  General  Electric 
Co.,  is  a  brief  description  of  the  types 
of  vacua  known  to  science  at  present.  It 
is  known  as  Publication  2799  from  the 
Smithsonian  Report  for  1924,  and  may  be 
secured  from  the  Government  Printing 
Office  at  Washington. 

Prof.  R.  A.  Millikan,  winner  of  the 

$40,000  Nobel  peace  prize  for  the  meas- 
urement of  the  electron,  has  an  interest- 

ingreport  on  "The  Physicist's  Conception 
of  an  Atom,"  known  as  Publication  No. 
2798  and  obtainable  from  the  same 
source  as  above. 

"The  Electrical  Structure  of  Matter" 
is  covered  in  Publication  No.  2797,  by 
Sir  Ernest  Rutherford,  F.  R.  S. 

WFLA  to  be  On  Air  by 

January  1 
The  recent  edict  of  Secretary  Hoover 

that  there  would  be  no  new  stations 
allowed  to  start,  will  not  in  any  way 
affect  the  station  the  Mizner  Develop- 

ment Corporation  is  building  at  Boca 
Raton,  according  to  a  recent  statement. 

The  company  expects  to  have  WFLA 
in  full  operation  by  the  first  of  January. 

Lamdin  Kay,  WSB's  chief  announcer, 
will  open  the  new  station  at  Boca  Raton 
it  is  stated. 

Good  Relay  Work 
L.  G.  Windom,  owner  and  operator  of 

amateur  radio  station  8GZ,  of  Columbus, 
Ohio,  is  making  some  excellent  records 
in  speedy  communication  between  this 
country  and  New  Zealand.  Acting  as  an 
intermediate  for  East  Coast  stations, 
Windom  has  on  several  occasions  taken 
messages  which  are  relayed  to  Ivan 

O'Meara  of  Gisbourne,  New  Zealand. 
Other  New  Zealand  amateurs,  to  whom 
these  messages  are  consigned,  are  able 

to  answer  through  O'Meara's  station, 
z2AC.  Windom  has  succeeded  in  getting 
replies  to  the  originating  stations  in  the 
course  of  a  twenty-four  hour  period. 
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Here's    Chance    to    Brush 
Up  on  Spanish 

From  the  icy  sweeps  of  the  Arctic  circle 
to  Mexico  and  Central  America,  radio 
listeners  of  all  ages  and  nationalities  are 
to  be  invited  shortly  to  study  Spanish 
over  KOA,  Rocky  Mountain  broadcast- 

ing station  of  the  General  Electric  com- 

pany at  Denver. 
Manuals  already  have  been  obtained 

to  accommodate  a  class  of  5,000  persons, 
and  it  was  predicted  today  that  this 
number  would  be  increased  materially 
before  the  expiration  of  the  course,  an 
all-winter  feature. 

Instruction,  in  charge  of  Prof.  Bfenicia 
Batione,  head  of  the  Spanish  departments 
at  the  University  of  Denver,  will  be  based 
upon  the  Galeno  natural  method,  as  pre- 

pared by  Prof.  Oscar  Galeno,  formerly  of 
the  University  of  Chili  and  more  recently 
the  University  of  California. 

KOA's  classes  will  meet  via  loud- 
speakers and  earphones  regularly  every 

Monday  evening  at  8  o'clock,  commen- 
cing November  30  and  will  be  in  session 

approximately  one  hour,  it  was  said. 

Little  Miss  Phyllis  Stepler,  of  Chicago, 
twelve-year  old  dramatic  artiste  and 
danseuse  who  has  just  returned  from  a 
three  months'  tour  of  the  Pacific  Coast 
during  which  time  she  appeared  before 
the  microphone  of  most  of  the  western 
broadcasting  stations,  where  her  rare 
charm  and  personality  was  vividly  con- 

veyed to  the  listeners.  During  the  1921- 
1922  season  Miss  Stepler  was  the  official 
child  actress  of  the  Chicago  Grand  Opera 
company. 

She  is  the  daughter  of  Mr.  and  Mrs. 
R.  R.  Stepler,  1125  Farwell  Ave.,  Chi- 
cago. 

If  They  Can't  Sing 
They  Can  Talk 

If  the  directors  of  the  Chicago  Civic 
Opera  will  not  permit  the  broadcast  of 
opera  performances,  at  least  the  public 
will  have  an  opportunity  to  listen  to  a 
number  of  its  brightest  stars  discuss  the 
intriguing  background  of  grand  opera 
from  station  WHT. 

Arrangements  made  with  the  opera 
company  call  for  the  appearance  of  an 
opera  star  before  the  WHT  microphones 
each  Monday,  Wednesday  and  Friday  at 
11:15  A.  M.  during  the  current  season. 

These  musical  celebrities  will  tell  the 
radio  audience  what  goes  on  behind  the 
scenes  in  a  great  opera  house  as  well  as 
their  own  experiences. 

Another  feature  of  these  special  broad- 
casts will  be  the  establishment  of  a  radio 

question  box  on  opera  subjects,  and 
inquiries  will  be  answered  on  the  micro- 

phone as  well  as  by  mail. 
Tell  them  you  read  it  in  Radio  Age 

Cousin  John  Gets  In   On 
Woman's  Hour 

QTATION  KYW  established  a  pre- 
^  cedent  November  16,  when  a  man 

appeared  on  the  women's  hour  program 
in  the  morning  from  the  Hearst  studio. 

John  C.  Cutting,  known  as  KYW's 
"kitchen  aid,"  was  the  lucky  fellow.  He 
gives  a  ten  minute  talk  each  Monday 

and  Friday  morning  at  11:15  o'clock. 
Mr.  Cutting,  who  has  been  broadcasting 
each  week  for  the  last  six  months  from 

the  Edison  studio  on  KYW's  program, 
tells  the  ladies  what  to  do  with  a  stew, 
ho  A'  to  hemstitch  hamburger,  crochet 
steaks,  etc.  For  more  than  two  years 
Mr.  Cutting  was  the  only  man  appearing 

on  the  woman's  program  of  Station 
WJZ,  the  Radio  Corporation  of  America. 
Mr.  Cutting  has  discontinued  his  title  of 
"kitchen  aid,"  because  of  the  confusion 
in  the  minds  of  some  women  that  he  is 
to  be  classed  with  the  pots  and  pans. 

His   new   title    will    be    "Cousin    John." 

Broadcast  Service  Area 
is  Mapped  Out 

One  of  the  interesting  features  disclosed 
by  Secretary  Hoover  in  his  address  before 
the  Fourth  National  Radio  Conference 
at  Washington,  was  the  compilation  of  a 
service  area  chart  made  up  by  the  Bureau 
of  Standards  which  tends  to  show  the 

average  range  of  broadcasting  stations  for 

crystal  receivers. The  radius  of  the  circle  served  by  a 
500  watt  station  under  adverse  weather 
conditions,  day  and  night,  throughout 
the  year,  would  about  cover  an  area  of 
ten  miles.  A  5,000  watt  station  would 
cover  an  area  of  30  miles  while  the  50,000 
watt  station  would  not  exceed  an  area  of 
100  miles.  Of  course  good  weather 
conditions  and  better  receiving  sets  would 
increase  the  individual  ranges. 
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Basis  of  Radio  to  be 

SERVICE  to  the  AMERICAN  PUBLIC 
Secretary  Hoover  outlines  phases  of  situation  and  tells 
how  problems  were  handled  at  Washington  conference. 

FOLLOWING  is  the  text  of  Se
cre- 

tary Hoover's  recent  radio  address, 
delivered  at  the  conclusion  of 

the  Fourth  National  Radio  Conference, 

and  broadcast  from  Washington.  In  it 
the  fans  may  find  interesting  phases  of 
the  broadcast  situation  touched  upon  by 
Secretary  Hoover. 

WE  HAVE  just  completed  the  Fourth 
National  Radio  Conference  in  Wash- 

ington. As  chairman  of  that  conference 

I  have  been  requested  to  report  the  re- 
sults of  the  conference  to  the  radio  lis- 

teners, for  you  are  the  people  most  vitally 
concerned  in  its  conclusions. 

"The  conference  included  representa- 
tives of  all  phases  of  radio,  both  civilian 

and  governmental. 

Interference 

"The  major  subject  of  this  whole 
three-day  conference  was  interference. 
In  the  practical  terms  of  the  listener, 
interference  is  the  different  howls, 
noises,  and  whistles  that  come  along  with 
your  programs.  We  know  from  the  ex- 

perience of  the  last  few  years  in  this  new 
art  that  many  of  these  noises  can  be 
done  away  with,  but  the  doing  away  with 
them  takes  us  into  a  dozen  varied 
difficult  fields.  It  involves  questions  of 
legislation  by  Congress  to  further  control 
the  traffic  in  the  ether;  treaties  with 

foreign  governments  to  eliminate  inter- 
ference of  code  signals  from  their  ships  at 

sea  and  to  coordinate  the  broadcasting  in 
foreign  countries  with  our  own.  It  in- 

volves many  complicated  and  complex 
questions  in  the  operation  of  broadcasting 
stations;  cooperation  from  the  electric 
light  and  power  companies,  that  electric 
currents  will  not  go  astray.  It  involves 
cooperation  of  the  listeners  themselves 
that  they  shall  keep  their  own  receiving 
sets  so  they  do  not  occasionally  turn 
them  into  sending  sets  and  thereby  dis- 

turb their  neighbors. 

"All  radio  listeners  know  that  messages 
over  the  radio  are  carried  on  a  specific 
wave  length.  They  also  know  there  is 
only  a  certain  band  of  these  wave  lengths 
from  about  200  to  550  meters  which  can 
be  used  for  telephone  broadcasting. 
Many  of  you  perhaps  do  not  realize  the 
enormous  amount  of  com  mercial  and  other 
radio  work  that  is  carried  on  outside  of 
the  broadcasting  band. 

Limited  Channels 

"But  in  the  broadcasting  band  there 
are  only  a  certain  number  of  paths  over 
which  broadcast  messages  can  travel 
from  the  station  to  the  ears  of  the  listener, 
and  only  one  of  these  paths  can  be  used 
by  one  station  at  one  time,  unless  they 
are  a  long  ways  apart.  Some  of  these 
paths    are    used    by    our    neighbors    in 

Canada  for  Canadian  stations,  and  ours 
have  come  to  be  an  integral  part  of  a 
single  network.  To  speak  in  actual 
figures,  for  all  the  broadcasting  in  the 
United  States  there  are  practically  88 

wave  lengths  which  can  be  used  at  the* 
present  development  of  the  art,  and  we) 
now  have  nearly  600  broadcasting  stations, 
clamoring  for  their  use. 

.  "The  air  to-day  is  over  crowded.  And\ 
even  worse,  we  are  faced  with  the  de- 

sires and  demands  of  nearly  200  new 
broadcasters  who  wish  to  erect  stations 
and  to  force  their  way  into  the  air. 

•  "This  was  the  primary  problem  with 
which  the  conference  had  to  deal.  It  is 
the  cause  of  major  interference.  It  faced 
it  boldly.     The  conference  declared  the 

HERBERT  HOOVER 

public  interest,  as  represented  by  service 
to  the  listener,  should  be  the  basis  for 
every  broadcasting  privilege. 

"I  think  therefore  if  I  were  asked  what 
are  the  two  outstanding  results  of  the 
conference,  I  would  say  they  lie  first, 

in  the  recognition  of  the  listeners' 
dominant  interests  in  radio,  and  second, 
as  a  correlary,  in  the  determination  that 
the  amount  of  interference  must  be 
reduced.  That  means  fewer  stations  and 
better  ones,  or  at  least  no  increase  in 

numbers,  and  it  must  result  in  more' 
efficient  service  and  better  programs. 

Freedom  of  Air? 

"It  may  be  we  shall  hear  a  great  deal 
about  freedom  of  the  air  from  some  of 
the  people  who  want  to  broadcast  and  who 
will  not  be  able  to  show  that  their  desires 
accord  with  your  interests.  But  there 
are  two  parties  to  freedom  of  the  air,  and 
to  freedom  of  speech  for  that  matter. 
There  is  the  speech  maker  and  the  lis- 

i  tener.  Certainly  in  radio  I  believe  in 
'  freedom  for  the  listener.  He  has  much 
less  option  upon  what  he  can  reject,  for 
the  other  fellow  is  occupying  his  receiving 

set.  The  listener's  only  option  is  to 
abandon  his  right  to  use  his  receiver. 
Freedom  cannot  mean  a  license  to  every 

person  or  corporation  who  wishes  to  broad- 
cast his  name  or  his  wares  and  thus  mo- 

nopolize the  listener's  set. 
"It  was  suggested  that  we  might  make 

room  for  more  stations  if  we  widen  the 
broadcasting  band.  Your  instruments 
would  not  cover  new  stations  outside  the 

present  band,  and  if  this  suggestion  were 
adopted  it  would  mean  that  we  should 
have  to  invade  the  band  which  has  been 
assigned  to  amateurs,  of  whom  there  are 
thousands.  The  Conference  agreed  with 
'me  that  radio  has  a  useful  contribution 
to  the  fine  development  of  the  American 
boy.  None  of  us  wish  to  minimize  his 
position  in  growing  American  life  and 
therefore  the  conferences  confirmed  here 

his  province. 

Need  Legislation 

"While  the  recommendations  of  the 
conference  should  ultimately  result  in 
tremendous  betterment  to- broadcasting, 
we  must  not  expect  radical  improvement 
too  soon.  The  conference  was  merely  an 
advisory  body.  It  had  no  final  power. 
It  expressed  the  views  of  every  one  in- 

terested in  radio.  Before  most  of  its 
recommendations  can  become  effective, 
they  must  be  enacted  into  law  by  the 
Congress  of  the  United  States.  I  hope 
that  this  legislation  will  be  given  us  by 

Congress  at  its  next  session. 
/  "The  problems  of  those  radio  listeners 
isolated  from  the  city  communities  were 
especially  considered  in  the  conference. 
Methods  were  recommended  by  which 
we  can  secure  an  extension  and  improve- 

ment of  the  service  to  our  farmers. 

"The  Navy  must  have  wave  lengths 
by  which  they  communicate  with  their 
ships  at  sea.  They  must  have  wave 
lengths  by  which  they  communicate 
with  their  aeroplanes  in  the  air.  The 
Army  must  have  wave  lengths  by  which 
they  communicate  with  forces  in  the  field 
and  with  their  aeroplanes.  We  must 
have  wave  lengths  assigned  for  interna- 

tional telegraph,  for  we  are  now  in  daily 
radio  communication  by  code  with  every 
important  country  in  the  world.  One 
of  the  greatest  services  radio  has  per- 

formed is  communication  between  ships 
and  shore  and  between  ships  at  sea. 
Radio  has  enormously  reduced  the  loss 
of  human  life  at  sea  and  we  must  provide 
full  facilities  for  that  at  all  times.  There 

has  been  a  very  wonderful  invention  called 

"the  radio  compass"  which  takes  the 
place  of  the  old  magnetic  compass  by 

(Turn  to  Page  58) 
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Street  Railway  Company 

GOES  on  the  AIR  with  WEBJ 
Employes  of  New  York's  Third  Avenue  Line 
Construct  and  Operate  500- Watt  Transmitter 

THE  
first  power

- 
fully equipped

 

radio  broadcast- 

ing station  to  be  owned 

and  operated 
 
by  a 

street  railway  company 

was  opened  on  Sep- 
tember 9  in  New  York 

and  assigned  the  call 

WEBJ.  It  is  the  sta- 
tion of  the  Third 

Avenue  Railway  Sys- 
tem of  New  York  City, 

operating  on  500  watts 
and  on  the  air  with  a 
273  meter  wave  length. 

An  interesting  thing 
about  this  new  station 
is  that  it  was  entirely 

constructed    by    mem- 

bers of  the  company's electrical    staff    under 

the  supervision  of  Wal- 
ter    J.     Quinn,     chief 

electrical    engineer    of 
the  railway  system.      It  is  located  on  the 
roof  of  the  executive  offices  and  trolley 
barns  at  130th  Street  and  Third  Avenue, 
Manhattan. 

Radio  engineers  are  agreed  this  is  a  for- 
tunate location  as  the  station  is  not  sur- 

rounded by  tall  steel  buildings  or  other 
structures  which  might  tend  to  absorb  the 

output.  It  is  expected  relatively  long  dis- 
tances will  be  reached,  although  this  was 

not  the  purpose  of  the  company  in  build- 
ing a  station  of  this  size  and  power.  On 

the  contrary,  the  management  intend  to 
present  entertaining  programs  which  will 
thus  easily  reach  Greater  New  York  and 
other  sections  in  which  their  street  cars 

operate. 

The  Antenna  System 

The  construction  of  the  station  took  two 
months.  The  antenna  towers  are  sixty  feet 
above  the  roof  and  the  antenna  itself  is  of 
the  T  type  and  a  counterpoise  system  is 
used.  There  are  145  feet  of  phosphor 
bronze  wire  in  the  flat  top  and  the  length  of 
the  lead  is  48  feet.  The  direction  of  the 
antennaisapproximatelynorth  and  south. 

The  operating  room  is  also  on  the  roof 
and  is  made  of  steel  and  hollow  tile.  A 
winding  metal  staircase  leads  below  to  the 
fourth  floor  and  the  studio  which  is  ap- 

proximately 50  feet  from  the  operating 
room.  The  studio  is  15x25  feet  and  the 

■walls,  ceiling  and  floor  are  soundproof  in 
accord  with  the  most  modern  practice.  The 
hangings  on  the  walls  and  ceiling  are  made 
of  lined  druid  cloth  and  the  floor  is  heavi- 

ly carpeted  on  felt.  It  is  furnished  simply 
but  tastefully.  Deeply  upholstered  maho- 

gany furniture  and  a  special  system  of 
electric  lighting  together  with  a  Duo-Art 
grand  piano  help  to  make  this  studio  one 
of  the  most  comfortable  and  efficient  in 
the  city. 

HPHE  Executive  Director  of  the  station 

■*■  is  Garrow  T.  Geer,  who  is  also  Secre- 
tary of  the  Third  Avenue  Railway  Com- 

pany. The  Program  Director  and  Chief 
Announcer  is  H.  A.  Bruno;  the  Assistant 
Director  and  Announcer  is  R.  R.  Blythe, 
.•and  the  Operator  is  F.  O.  Speicer. 

In  a  recent  interview  Mr.  Bruno  said: 

"We  intend  to  present  the  very  best  pro- 
grams obtainable,  bearing  in  mind  the  ra- 

dio audience  is  always  interested  in  hear- 
ing something  new.  In  addition  to  the 

general  public  we  are  also  reaching  many 
of  our  three  thousand  employees  and  their 
families. 

"The  preliminary  programs  we  have  al- 
ready given  have  been  a  carefully  balanced 

admixture  of  vocal  and  instrumental  music 
and  interesting  talks.  They  were  presented 
in  an  endeavor  to  determine  just  what  our 
particular  radio  audience  wanted  and  from 
the  letters  received  we  seem  to  have  struck 

the  right  note. 
"Our  transmitter  is  tuned  for  a  wave 

length  of  273  meters,  which  is  considera- 
bly lower  than  some  of  the  other  local  sta- 

tions. Consequently  tuning  is  much  shar- 

per." 

Has  Some  Innovations 

Station  WEBJ  has  already  inaugurated 
one  or  two  new  features.  A  radio  airplane 
travelogue  is  presented  every  Tuesday  and 
Friday  between  the  hours  of  seven  and  nine 
o'clock.  The  correct  time  is  also  announced 
every  fifteen  minutes  during  the  programs. 
There  is  also  a  review  of  the  current  pho- 

toplays at  the  first  run  Broadway  houses 
by  Blybrun,  and  on  Fridays  he  will  also 

review  the  week's  new  plays. 
High  spots  of  the  weekly  program  are 

to  be  posted  on  a  bulletin  which  will  be 
placed  in  every  street-car  of  the  Third 
AvenueSystemin  Manhattan,  Bronxand 

Westchester.  In  this 

way  the  management 
hopes  to  spread  the 
news  about  the  new 
station  to  more  than  a 

million  street  car  pas- 
sengers daily. 

Mr.  Bruno  also 

stated  that  no  paid  ad- 
vertising talks  would 

be  broadcast  from  this 
station.  Later  he 

hoped  to  include  talks 
of  general  interest  to 
the  public,  instructing 
them  how  to  prevent 
accidents. 

It  is  interesting  to 
note  WEBJ  has  already 
drawn  some  of  the 
best  radio  artists  to 

its  programs.  In  addi- 
tion,  the  names  of 
several  new  artists  also 

appear  in  the  weekly 
schedule.  Some  of  the  Broadway  movie 
houses  will  co-operate  in  arranging  the 
programs.  Some  of  the  artists  who 
appear  at  these  theatres  go  on  the  air  at 
WEBJ  between  shows.  They  are  rushed 
by  car  to  130th  Street  and  Third  Avenue, 
and  returned  in  time  to  make  their  next 

appearance  on  the  stage. 
S.  W.  Huff,  President  of  the  Third  Ave- 

nue Railway  System,  is  an  enthusiastic 
radio  fan  and  listens  in  to  each  program 
at  his  country  home  in  Westchester. 

/~\PERATI0N  of  this  station  is  being 
^— '  closely  watched  by  officials  of  street 
railway  companies  throughout  the  coun- 

try. The  fact  it  is  the  first  and  that  its 
programs  have  been  well  received,  has 
created  considerable  comment.  The  em- 

ployes of  the  company  are  also  enthusi- 
astic about  their  station  and  are  quick 

to  offer  comment  and  suggestion. 
Aerial  photographs  of  the  station  were 

taken  recently,  and  Mr.  Bruno,  who  is  an 
aviator  in  his  spare  time,  directed  the  tak- 

ing of  these  air  views  from  an  observation 
seat  in  an  accompanying  airplane.  They 
are  to  be  used  to  show  the  location  of 
the  station  and  will  also  be  given  to 

artists  as  souvenirs  of  their  visit  to  "the 

car  barns." 

During  the  winter  months  some  of  the 
entertainment  will  be  furnished  by  em- 

ployees of  the  company,  and  so  we  may 

soon  expect  to  hear  the  Motormen's  Quar- 
tette and  the  Conductor's  Band  coming 

over  the  ether.  Anyway,  from  the  pro- 
grams WEBJ  has  been  presenting  up  to 

this  time  it  seems  as  if  a  welcome  addition 

has  been  made  to  the  already  large  num- 
ber of  broadcasting  stations  in  Manhat- 
tan, and  future  programs  will  undoubted- 

ly be  watched  with  interest  by  the  radio 
audience. 
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Here  We  Have 

High  Lights  at  RADIO  CONFERENCE 
Service  to  Radio  Public  was 
keynote;  cut  down  number  of 
transmitters;  bar  advertising 

WITH  the  conclusion  of  the  Fourt
h 

National  Radio  Conference  at 

Washington  the  radio  public 
heaved  a  sigh  of  relief  at  the  action  taken 
and  the  recommendations  made  to 

Secretary  of  Commerce  in  their  behalf 
and  in  the  interest  of  the  industry  in 
general. 

All  Phases  of  Radio 

No  more  broadcasting  stations  will  go 
on  the  air  until  such  time  as  there  are 
suitable  channels  released;  no  more 
stations  will  be  forced  to  divide  time  or 

wave  lengths;  the  broadcasting  band  was 
left  as  it  has  been  between  202  and  545 
meters;  and  efforts  to  eliminate  all  forms 
of  interference  were  advocated — in  res- 

olutions adopted,  almost  unanimously, 
by  a  conference  representing  every  phase 
of  the  industry. 

This  conference,  cited  as  the  largest  and 
the  most  satisfactory  of  all,  ended  with 
the  adoption  of  a  resolution  thanking 
Secretary  Hoover  for  his  interest,  and 

promising  him  the  support  and  coopera- 
tion of  all  branches  of  radio  and  its  allied 

interests.  In  reply,  Secretary  Hoover 
thanked  the  conferees  in  turn  for  their 

close  cooperation,  which,  he  said,  showed 
that  this  industry  was  the  first  to  ad- 

minister to  its  own  needs  through 

practically  "self  government" — setting  an 
example  for  other  industries. 

Certain  of  the  recommendations,  when 

worked  out  into  regulations  by  the  De- 
partment and  laid  down  in  legislation  by 

Congress,  it  is  believed,  are  indicative  of 
far  smoother  sailing  for  the  many  radio 
craft  on  the  etherial  seas  in  the  future. 

Salient  Points 

Among  the  salient  points  touched  upon 
— some  of  them  felt  to  be  drastic,  are  the 
following: 

If,  in  the  opinion  of  the  Secretary,  there 
be  no  public  need  for  additional  broad- 

casting stations  on  the  air,  he  will  not 
license  any  more,  even  if  stations  are  now 
complete  and  awaiting  a  channel.  This 
position  may  be  taken  pending  action  of 
Congress.  It  will  be  considered  a  hard- 

ship by  some  desirous  of  entering  broad- 
casting but  is  held  a  benefit  to  listeners. 

Throughout  the  whole  conference  the 

key  note  was  "service  to  the  radio  public". 
The  manufacture  and  sale  of  radiating 
receivers  was  opposed  by  the  Conference, 
it  being  pointed  out.  that  although 
control  of  some  types  of  oscillating  re- 

ceivers was  possible  and  that  education 
was  needed,  the  committee  on  inter- 

ference was  anxious  at  some  early  date 
to  prevent  the  further  manufacture  and 
use  of  this  type  of  listening  device. 
Spark  sets,  partly  used  by  amateurs  were 

By  CARL.  H.  BUTMAN 
discouraged,  as  well  as  those  in  marine 
use,  in  an  effort  to  further  clear  the  air. 
Arc  apparatus,  it  was  held,  might  be 
further  improved  and  the  use  of  high- 
oower  only  when  necessary  was  advocated 

Ask  Congress  to  Act 

WHILE  no  attempt  to  draw  up  a 
radio  bill  was  made,  a  number  of 

salient  features  were  outlined  and  will  be 

presented  to  Congress  through  Chairman 
White  of  the  House  radio  sub-committee. 
These  recommendations  covered  licensing 
of  stations,  opposed  a  monopoly  in  radio 
communication,  and  suggested  an  appeal 
over  the  Secretary  of  Commerce  decisions, 
although  vesting  in  him  the  power  of 
administration  in  radio  matters.  Five 

years  was  proposed  as  the  time  of  dura- 
tion of  stations'  licenses,  and  established 

fees  ranging  from  $25.  to  $2,000.  per 
station,  were  advocated.  Any  form  of 
government  censorship  was  objected  to, 
and,  as  radio  broadcasting  is  not  felt  a 
public  utility,  the  question  of  rates  and 
fees  was  not  considered  a  matter  for 

legislation. 
Secretary  Hoover  registered  himself  as 

opposed  to  the  granting  of  so  much  power 
upon  a  secretary,  or  rather  an  official  of 
the  government,  without  having  some 
form  of  appeal  from  his  decisions,  which 

suggestion  will  undoubtedly  be  in- 
corporated in  any  legislation. 

No  Band  Changes 

Contrary  to  the  general  opinion  the 
allocating  committee  accepted  the  present 
broadcast  bands  without  change  but 
urged  that  special  consideration  be  given 
the  various  government  departments  in 
the  dissemination  of  their  particular  news. 

In  dealing  with  the  complicated  prob- 
lem of  advertising  by  radio  the  conference 

expressed  itself  as  unqualifiedly  opposed 
to  direct  methods  of  advertising  and 
called  upon  the  members  themselves  to 
keep  radio  as  free  from  this  practice  in 
the  future  as  it  had  in  the  past.  It  was 
decided  that  the  burden  of  keeping  the 
air  free  of  direct  advertising  should  fall 
upon  the  broadcasters  rather  than  upon 
the  government  and  that  no  legislation 
was  necessary  at  this  time. 

It  was  recommended  that  inasmuch  as 
the  distinction  between  class  A  and  B 
stations  is  purely  artificial  that  this 
terminology  should  be  discontinued.  The 
licensing  and  classification  committee 
also  suggested  that  a  permit  for  the 
construction  of  a  station  should  be 

necessary  before  the  building  operation 
was  commenced  in  order  that  the  owner 

might  be  assured  of  a  wave  length  when 
the  station  was  complete.  „ 

Cut  Number  of  Stations  "" 
HPHE  Department  of  Commerce  was 
-*-  urged  to  decrease  the  number  of 
stations  by  refusing  to  grant  any  more 

wave  lengths  and  likewise  refusing,  any- 
more open  ting  permits  until  such  time 

as  the  mortality  of  stations  had  created  a 
demand.  This  resolution  was  passed  in 
different  forms  by  several  of  the  com- 

mittees and  accepted  unamimously  by 
the  convention. 

Wavelength  Speculation 

A  blow  was  dealt  the  rebroadcasting  of 
programs  without  the  specific  consent  of 
the  originating  station  and  a  warning 
sounded  against  the  practice  of  specula- 

tion in  wave  lengths.  It  was  urged  that 
the  Department  scrutinize  the  sale  of 
broadcasting  stations  in  the  future  to 
discourage  any  attempt  to  speculate  in 
wave  lengths  which  are  becoming  more 
and  more  valuable  now  that  the  number 
of  stations  is  to  be  limited. 

In  dealing  with  the  marine  radio 
situation  it  was  recommended  users  of 
radio  transmitters  be  encouraged  to 
install  transmitters  of  less  broad  emission. 
This  was  assured  by  the  steamship 
authorities,  who  were  replacing  the  spark 
equipment  with  apparatus  having  less 
broad  emission,  it  was  explained. 

Amateurs  Unchanged 

TV/TATTERS  dealing  with  the  amateurs 
J-»-"-  were  not  changed  to  any  extent. 

They  were  urged  to  observe  the  silent 
hours  but  were  otherwise  left  to  govern 
themselves  on  their  present  wave  as- 

signments. 
It  was  felt  the  matter  of  interference 

from  radiating  receiving  sets  should  take 
the  form  of  persuasion  rather  than 
coercion  and  that  such  interference  could 
better  be  eliminated  by  giving  publicity 
to  methods  of  operating  these  receivers  in 
such  a  manner  that  they  would  not 
radiate.  Publicity  of  this  kind  had 
accomplished  much  during  the  past  year 
but  this,  it  was  felt  must  now  be  more 
emphatic  to  accomplish  the  desired  result. 
This  objectionable  feature  to  radio  had 
been  greatly  reduced  in  Canada,  the 
committee  pointed  out,  by  the  circulation 
of  pamphlets  to  all  the  receiving  set 
owners.  The  committee  urged  the  press 
to  publish  such  articles  as  would  help  to 
educate  the  public  in  the  use  of  radiating 
receivers  and  the  proper  manipulation  of 
sets  which  through  changes  made  in 
factory-made  equipment  might  be  made 
to  radiate.     (Turn  to  page  60) 
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You'll  probably  ask 

What  Does  a  Radio 

rr"  Supervisor  Dream 
About? 

Department  of  Com- 
merce's Chicago  rep- resentative leads  a 

hectic  life  compared 
to  the  old  days 

Edwin  A.  Beane,  Radio  supervisor 
for  the  Ninth  Radio  District  with  head- 
uarters  in  Chicago,  who  is  the  man 

responsible  for  holding  all  broadcasting 
stations  in  this  zone  in  line. 

WHILE  there  has  been  a  great  deal written  about  the  marvelous 

changes  wrought  in  the  radio 
industry  since  its  inception  in  1898  or 
so,  little  has  been  told  of  the  development 
of  the  Department  of  Commerce  in 
general  from  an  organization  with  govern- 

mental powers  over  wireless  on  shipping 
vessels  in  United  States  waters  to  the 

highly  specialized  and  trained  corps  of 
engineers  and  administrators  who  today 
handle  from  Washington  and  nine  in- 

spection regions  in  the  United  States 
the  destinies  of  the  vessels,  the  amateurs 
and  the  broadcasting  stations. 

Perhaps  a  few  words  about  the  super- 
visor of  radio  for  the  ninth  district  would 

not  be  amiss  at  this  time  when  the  fourth 
national  radio  conference  at  Washington 
has  passed  into  history  with  a  vast  num- 

ber of  suggestions  made  to  Mr.  Hoover 
for  the  proper  regulation  of  the  industry. 

Broad  Waves 

TTNDER  the  1912  law  authorizing  the 
^  Department  of  Commerce  to  admin- 

ister -wireless  regulations  covering  Amer- 
ican shipping,  there  were  a  number  of 

inspection  districts  designed  to  make  a 
complete  blanket  of  the  country.  At  that 
time  the  amateurs  were  working  with 
wave  lengths  anywhere  from  zero  to 
infinity  and  considerable  interference  with 

commercial  traffic  on  600  meters  was 
occasioned.  Those  were  the  days  of  the 
open  spark,  the  carborundum  detector, 
and  the  straight  coupled  antenna  which 
had  possibilities  for  a  wonderfully  dis- 

turbing fracture  of  the  ether. 
With  the  1912  law  in  effect  regulations 

were  passed  to  bring  about  inductive 
coupling  for  spark  transmitters  and  the 
use  of  a  decrement  which  would  prevent 
undue  interference  in  communication 

between  stations.  Vessels'  transmitters 
and  those  of  the  amateurs  were  regularly 
inspected  and  licensed.  At  that  time 
the  worries  of  the  radio  inspector,  as  he 
was  then  called,  were  not  so  bad,  for  there 
was  a  limit  to  these  shipping  in  the 
United  States  and  even  the  amateurs 
had  not  reached  into  the  thousands. 

Today  the  Ninth  district  over  which 
E.  A.  Beane  presides  as  radio  supervisor 
of  the  Department  of  Commerce,  com- 

prises the  upper  Michigan  peninsula  and 
the  states  of  Wisconsin,  Illinois,  Indiana, 
Kentucky,  Kansas,  Colorado,  Missouri, 
Iowa,  Minnesota  North  and  South 
Dakota  and  Nebraska.  Headquarters 
are  located  in  the  Federal  building  at 
Chicago. 

The  War  Ban 

TOURING  the  war  by  presidential 
*-^   edict     all     wireless     stations,     both 

receiving  and  sending,  save  government 
transmitters  were  squelched  and  the 
Navy  department  took  over  control  of 
the  air.  With  the  cessation  of  hostilities 
the  ban  on  transmission  and  reception 

was  lifted.  Then  the  radio  supervisors' difficulties  began  to  accumulate. 
With  the  experience  gained  in  the  war 

in  using  telephone  transmitters  it  was 
not  long  before  Frank  Conrad,  now 
assistant  chief  engineer  of  the  Westing- 
house  company  at  Pittsburgh,  fostered 

in  part  by  H.  P.  Davis,  vice-president  of 
the  same  organization,  began  broadcast- 

ing phonograph  music  from  his  amateur 
experimental  transmitter,  radio  8XK, 

then  his  personal  transmitter  but  now- 
assigned  to  the  Westinghouse  experi- 

mental station  at  Pittsburgh.  Then 
modulation  was  atrocious  and  the  music 
of  the  canned  variety,  but  the  scheme 

took  a  strong  grip  on  American  imagina- 
tion. About  the  same  time  the  Western 

Electric  conducted  some  tests  with  their 
experimental  station  at  Deal  Beach;  also 
Grebe,  of  Richmond  Hill,  Long  Island, 
used  a  transmitter,  followed  by  the 
General  Electric  interests. 

Fever  Grips  U.  S. 

ITH    the    radio    fever    thoroughly 
enmeshing     the      American      public 

(Turn  to  page  62) 
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WJJD  h 

The  Magazine  of  the  Hour 

vnv>  has  an    Arrangement IDEAL//  for  a 
RADIO  STUDIO 

By  Bob  E     !     I s      w      o      r t      h 

"VX7"HEN  the  first  section  of  the  new 
W  $40,000,000  Palmer  House,  Chicago, 
was  formally  opened  in  the  latter  part  of 
December,  what  is  claimed  to  be  the 
ideal  radio  studio  arrangement  was  put 
into  operation. 

This  hotel,  when  the  second  section  is 

completed  next  year,  will  be  the  world's 
largest  hotel  with  3,000  guest  rooms.  It 
stands  on  the  site  of  the  historic  old 

Palmer  House,  which  has  been  so  promi- 
nent in  the  history  of  Chicago. 

Up  In  the  Air 

The  eight  room  radio  suite  located  on 
the  twenty-fourth  floor  (the  highest 
studio  in  Chicago)  is  the  first  radio  studio 
to  be  incorporated  in  the  original  plans 
of  a  large  building  so  all  modern  arrange- 

ments and  conveniences  were  put  into 
the  plans  and  nothing  was  overlooked  to 
make  it  ideal  in  all  respects. 

It  is  the  Chicago  Studio  of  WJJD, 
the  Moose  Station  at  Mooseheart,  111., 
the  station  named  in  honor  of  Secretary 

of  Labor  James  J.  Davis,  the  Director- 
General  of  the  Loyal  Order  of  Moose  and 
the  Founder  of  Mooseheart,  the  City  of 
Childhood,  which  now  has  over  1,200 
boys  and  girls  from  all  over  the  country. 
It  is  maintained  in  cooperation  with  the 
Garod  Corporation  and  the  Palmer 
House. 

Has  Movie  Booth 

"DECAUSE  it  was  included  in  the 
-"-'  original  plans,  it  has  been  possible 
to  include  in  the  layout  of  this  radio 
suite  all  the  conveniences  for  artists  and 
guests  and  at  the  same  time  to  include 
all  the  latest  improvements  for  better 
programs. 
Some  of  the  features  of  this  ideal 

radio  suite  are  as  follows: 
It  is  the  first  radio  studio  to  have  a 

movie  booth.  The  floor  plan  reproduced 
herewith  will  show  it  is  located  adjoining 
and  almost  a  part  of  the  larger  studio 
(No.  1)  with  a  door  entering  into  that 
studio.  Jack  Nelson,  the  director  of 
WJJD,  who  with  the  architects,  Holabird 
and  Roche,  is  responsible  for  the  plans, 

explains  this  feature  by  saying:  "There 
have  been  many  occasions  when  motion 
pictures  have  been  taken  in  studios  in 
which  I  have  been  working.  Many  of  the 
motion  picture  News  Weeklies  have 
requested  permission  to  take  movies  of 
celebrities  who  have  come  to  the  studio 
to  broadcast  talks  and  entertainment. 
If  the  celebrity  is  willing,  of  course,  we 
are,  and  then  enters  the  problem  of 
getting  the  proper  electric  current  to 
operate    the    powerful    Klieg    lights.      In 

Eight  room  suite 
in  new  Palmer 
House  devoted  to 
activities  of 
Mo  os e  h  e art 
broadcasting 
station. 

some  cases  it  has  been  necessary  to  run 
heavy  wires  from  the  basement  of  the 
hotel  up  to  the  studio.  This  means  a 
lot  of  inconvenience  to  the  guests  of  the 
hotel  as  well  as  being  a  great  bother  to 
the  people  in  the  studio  and  the  hotel 
electricians.  So  in  our  movie  booth  we 
will  have  direct  leads  from  the  main 
switchboard  of  the  hotel  in  the  basement 

heavy  enough  to  carry  the  load  for  the 
lights.  In  the  movie  booth  also,  we  will 
store  the  lights  and  camera  so  when  we 
want  movies,  all  we  need  to  do  is  call 
in  our  camera  man  from  Moosehart,  who 
will  be  available  at  all  times.  The  movie 
booth  is  so  located  that,  except  for  the 
lights,  a  guest  will  hardly  know  a  reel 
is  being  taken  because  the  door  will  be 
a  divided  one  enabling  the  camera  man 
to  actually  shoot  from  the  booth.  It  is 
true,  of  course,  this  will  only  be  used 
occasionally,  but  when  it  is,  it  will  be  a 

great  convenience  to  us." 
Twin  Studios 

A  LTHOUGH  the  studio  has  eight 
-^*-  rooms,  it  is  the  equivalent  in  floor 
space  of  twelve  guest  rooms.  No  dimen- 

sions are  given  on  the  plan  printed  here 

The  above  diagram  illustrates  the 
which  the  studios,  parlors  and  offices  are  ar- 

ranged in  the  new  studio  of  WJJD,  located  on 
the  twenty-fourth  floor  of  the  Palmer  House. 

but  the  size  can  be  best  estimated  by 

telling  you  the  larger  studio  is  twenty- 
two  feet  square.  The  advantage  of  two 
studios  has  been  proven  at  other  stations 
and  is  obvious.  A  trio,  small  orchestra, 
or  even  a  band  can  be  placed  in  one 
studio,  and  while  they  are  performing  on 
the  air,  a  soloist  and  his  accompanist 
can  be  in  the  other  engaging  in  a  brief 
rehearsal  so  that  the  accompanist  is 
accustomed  to  the  piano  and  the  tempo 
desired  by  the  singer,  who  can  warm  up 
a  bit  and  get  into  the  swing  of  the  song 
before  actually  broadcasting.  It  also 
saves  all  the  confusion  of  removing  music 
stands,  changing  accompanists,  arranging 
music,  while  the  announcer  is  talking  or 
while  he  waits  for  the  number  to  be 
started.  Thus  the  biggest  advantage  of 
two  studios  is  that  there  are  no  waits 
between  numbers  and  a  smooth  running 

program  on  the  air  results. 
So  that  both  studios  will  be  under  the 

control  of  the  operator,  an  elaborate  yet 
practical  signal  light  system  is  installed. 
The  volume  of  singer  and  accompanist, 

and  the  soloist's  distance  from  the  micro- 
phone are  controlled  by  signs  which  light 

up  electrically  actuated  by  the  pressing 

of  a  pushbutton  on  the  control  operator's desk  in  his  room  between  the  two  studios. 
These  are  in  addition  to  the  signal  lights 

required  by  government  regulation. 

Well  Furnished 

TC^OR  the  comfort  of  artists  and  guests, 
-*-  not  only  is  the  studio  parlor  furnished 
in  excellent  taste  to  remind  one  of  a 
living  room,  but  a  rest  room  for  the 
ladies  and  a  smoking  room  for  men  are 
part  of  the  suite.  In  fact,  nothing  has 
been  spared  for  the  comfort  of  those  who 
are  in  the  radio  suite.  For  instance,  over 
$10,000  alone  was  spent  for  proper  venti- 

lation of  all  the  rooms. 
To  avoid  the  inconvenience  of  mike 

stands  or  pedestals,  the  microphones  are 
suspended  in  each  studio  at  the  end  of 
an  eight  foot  arm,  whi  h  can  be  adjusted 
to  any  height  or  position.  Microphone 
wires  from  the  mike  stand  to  a  wall  socket 
in  the  ordinary  studio  are  a  bother  and 
a  source  of  trouble.  Unless  they  are 
securely  anchored,  somebody  is  con- 

stantly but  unwittingly  kicking  the  cable 
and  pulling  the  plug  from  the  wall 
socket.  Then,  too,  the  cable  lying 
loosely  on  the  floor  is  not  decorative  to 
say  the  least,  and  there  is  always  the 
bother  of  moving  a  microphone  stand  to 
get  the  proper  distance  for  each  artist. 
This  can  seldom  be  done  without  a  noise 

on  the  air,  but  with  the  suspended  micro- 
phone  on    the   adjustable   wrought   iron 
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New  Palmer  House  and  Jack  Nelson  (inset)  Director  of  WJJD 

arm  in  the  new  WJJD  suite,  all  this  is 
eliminated.  The  arm  itself  harmonizes 
with  the  furnishings  of  the  studio,  it 
can  be  moved  with  no  trouble  or  noise, 
and  the  microphone  cord  is  hidden  at 
all  times. 

Loud  speakers  have  been  placed  in  the 
studio  parlor,  each  of  the  rest  rooms  and 

in  the  director's  office  so  the  program  on 
the  air  can  be  followed  from  any  place 
in  the  suite. 

Performers  Like  It 
TT  was  mentioned  above  the  studio 

*  parlor  has  been  furnished  in  the  style 
and  comfort  of  a  home  parlor  or  living 
room.  Roomy  chairs,  divans,  sofas  and 

(Turn  to  page  59) 
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ANNOUNCEMENT 
The  1926  Radio  Age  Annual  Will 

Be  Ready  Early  in  January 
^PO  MOST  RADIO  FANS  the  Radio  Age  Annual  needs  no 
**-     introduction.   Thousands  of  fans  from  all  over  the  world  have 

been  waiting  for  this  announcement  of  our  1926  ANNUAL,  and 
we  have  a  great  treat  in  store  for  them. 

Many  pages  of  blueprints  of  the  most  successful  hook-ups  of  the  year,  along 
with  complete  descriptions  of  these  sets.  Technical  articles  on  every  phase 

of  radio  written  by  unbiased  radio  experts.  Photographs  and  illustrations 

by  the  score.  A  complete  list  of  broadcasting  stations  with  a  log  you  can  easily 

fill.  These  are  just  a  few  of  the  things  that  will  make  the  RADIO  AGE  AN- 

NUAL for  1926  the  most  talked  of  and  widely  read  book  about  radio. 

The  price  of  this  book  will  be  $1.00.  If  after  receiving  your  copy  you  are  not 

completely  satisfied,  return  the  Annual  and  we  will  refund  your  dollar.  For 

the  past  two  years  our  Annuals  have  been  sold  on  a  money-back-if-not-satisfied 
guarantee.  Out  of  the  many  thousands  of  copies  sold  only  one  came  back! 

(You  can't  please  everyone.) 

The  number  of  copies  available  is  limited.  Use  the  coupon  below  and  be  sure 

of  getting  the  1926  RADIO  AGE  ANNUAL  as  soon  as  it  is  off  the  press! 

To  those  fans  who  have  never  before  been  the  proud  owners  of  a  RADIO  AGE 

ANNUAL  we  are  making  a  special  offer.  For  only  $2.50  we  will  send  the  1926 

ANNUAL,  and  include  also  a  copy  of  the  1925  ANNUAL  and  a  copy  of  the 

1924  ANNUAL.  A  complete  library  of  three  years  activity  in  set  building 

and  technical  writing.  Don't  miss  this  opportunity  to  add  to  your  knowledge 
of  radio.    Use  the  Coupon  below. 

Everything  from  the  smallest  to  the  largest 
the  simplest  to  the  most  complex  circuits  known 

to  radio.  A  technical  library;  a  how-to-make 
book  that  has  no  equal;  a  book  you  will  be  proud 
to  own.     The  RADIO  AGE  ANNUAL  for  1926 

RADIO  AGE,  Inc. 
500  North  Dearborn  Street 

CHICAGO 

Radio  Age,  Inc. 
500  N.  Dearborn  St. 
Chicago,  111. 
I  want  to  be  one  of  the  first  to  receive  a  copy  of  the  1926 
RADIO     AGE     ANNUAL.       Enclosed     find     my    check 
(cash  or  money  order)  for 

□  $1.00   for  the   1926   ANNUAL 
□  $2.50  for  one  each  of  the  1924,  1925  and  1926 

ANNUALS. 

Name       

Address.       

City._    State. 

Tell  them  you  read  it  in  Radio  Age 
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How  To  MAKE  A  Simple 

Power  Supply  Device 
By  JOHN  B.  RATHBUN 

USING  the  electric  light  socket  as  a 
source  of  high  voltage  plate  current 

has  always  proved  a  very  attractive 
proposition,  particularly  with  radio  re- 

ceiving sets  employing  four  or  more  tubes 
at  loud  speakei  volume.  Properly  de- 

signed, such  devices  supply  an  unfailing 
current  at  a  constant  potential  indefinitely 
without  attention  or  replacement  regard- 

less of  the  number  of  hours  in  operation 
or  the  condition  of  the  receiving  set.  It  is 
simply  a  matter  of  turning  on  the  switch 
when  the  receiver  is  started  and  turning 
it  off  when  through  with  the  set. 

Loud  speaker  operation  makes  a  heavy 
demand  for  current  on  the  ordinary  type 

of  "B"  batteries  with  the  accompaniment 
of  trouble  due  to  exhausted  batteries  such 
as  reduced  volume  and  battery  noises,  to 
say  nothing  of  the  trouble  and  expense 
caused  by  replacements  of  the  dry  cell 
type  or  the  recharging  of  the  storage  type 

"B."  Further,  the  voltage  of  a  battery 
drops  off  when  there  is  a  heavy  demand 
for  current  so  that  there  is  always  a  cer- 

tain amount  of  distortion  taking  place  on 
crescendos  when  music  is  being  received 
or  a  blurring  of  speech  when  the  speak- 

er's voice  exceeds  a  certain  pitch.  These 
troubles  increase  rapidly  when  the  bat- 

teries approach  exhaustion  because  of  the 
rapidly  increasing  internal  resistance  of 
the  cells.  For  a  five  tube  set,  the  source 
of  plate  current  should  be  capable  of 
supplying  at  least  25  milliamperes  without 
drop  of  voltage  or  50  milliamperes  with 
the  eight  and  ten  tube  receivers. 

True,  there  are  certain  "B"  eliminators 
new  on  the  market  which  will  not  main- 

tain a  constant  voltage  when  a  current  in 
excess  of  20  milliamperes  is  drawn,  and 
which  produce  a  strong  60  cycle  hum, 
but  this  is  a  question  of  incorrect  design 
and  by  no  means  proves  that  the  prin- 

ciple is  at  fault.  It  is  the  old,  old  proposi- 
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Plentiful  B  Battery 
Power  in  Your  Home 

Electric  Light  Socket 

tion  of  placing  a  device  on  the  market 
before  it  is  properly  perfected.  On  the 
other  hand,  there  are  a  number  of  well 
designed  units  that  maintain  a  constant 
voltage  at  above  60  milliamperes  and  in 
which  a  perfected  filter  system  entirely 
eliminates  all  hum  even  on  the  headset. 
With  the  latter  devices,  the  improvement 
in  reception  is  remarkable.  The  set  has 

a  much  greater  "kick"  owing  to  the  con- 
stant high  voltage  on  the  plate,  and  there 

are  no  rasping  crackles,  diminishing  vol- 
ume or  irregularities  in  reproduction  due 

to  the  resistance  of  dried-up  cells. 

Principles  of  the  Eliminator 

In  general,  all  "B"  battery  eliminators 
are  divided  broadly  into  the  alternating 
current  (A.C.)  or  the  direct  current  (D.- 
C.)  type  according  to  the  nature  of  the 
lighting  current  to  which  they  are  to  be 
connected.  For  use  on  a  D.  C.  current 

supply,  only  a  filtering  system  is  necessary 
by  which  current  variations  are  smoothed 
out  together  with  the  noises  they  cause. 
When  used  on  an  A.C.  current  circuit  the 

eliminator  must  be  supplied  with  a  trans- 
former and  rectifier  by  which  the  alter- 
nating current  is  converted  into  a  uni- 

directional current.  After  rectification, 
the  usual  filter  system  is  connected  to 
smooth  out  the  current  ripples  and  fluc- 

tuations in  voltage.  The  employment  of 
a  rectifier  marks  the  difference  between 
eliminators  used  for  A.  C.  and  D.  C. 
currents. 

Tell  them  you  read  it'  in  Radio  Age 

There  is  always  a  rapid  and  regular 
variation  in  D.  C.  current  due  to  the 
commutator  used  on  the  generator,  and 
while  this  is  a  very  small  percentage  of 

the  total  voltage  generated,  yet  it  is  suf- 
ficient to  cause  a  disagreeable  humming 

noise  known  as  "commutator  hum"  un- 
less it  is  properly  filtered  out  by  the 

eliminator.  If  it  were  not  for  this  minute 
vibration,  the  D.C.  voltage  could  be  used 
directly  on  the  plates  of  the  tube  without 
further  treatment  just  as  the  set  is  con-  j 
nected  to  a  "B"  battery.  As  a  matter  of 
fact  it  is  usually  more  difficult  to  elimin- 

ate the  commutator  hum  than  to  filter  out 
a  rectified  alternating  current  wave. 

Rectification  of  the  alternating  current 
supply  is  accomplished  by  electron  tubes 
or  by  an  electrolytic  rectifier.  In  either 
case,  these  devices  permit  the  current  to 
flow  through  the  receiver  circuit  in  only 
one  direction  by  entirely  stopping  or  re- 

versing the  alternate  waves,  and  after  the 
waves  are  made  unidirectional  a  filter 
system  of  inductances  and  capacities 
smooths  out  the  gaps  by  providing  suffi- 

cient electrical  inertia  to  maintain  a  flow 
of  direct  current  to  the  set  at  the  time 
when  the  A.C.  waves  are  zero.  In  many 
respects,  the  filter  is  like  the  flywheel  of 
an  engine  for  in  both  cases  a  uniform  flow 
of  power  is  maintained  when  the  impelling 
forces  are  above,  below  or  are  at  zero  in 

regard  to  the  output.  The  engine  fly- 
wheel carries  the  load  at  the  time  when 

the  piston  is  on  dead  center.  The  filter 
system  continues  to  supply  current  when 
the  supply  momentarily  ceases. 

A.  C.  Rectification 

An  alternating  current,  such  as  taken 
from  an  alternating  current  lighting  sys- 

tem, is  a  current   which  periodically  re- 
verses its  direction   of  flow,   first  in  one 

(Turn  to  Page  39) 



3m 
HKBl 



RADIO  AGE  for  January,  1926 

direction  and  then  in  the  other  without 
intermission.  In  Fig.  1  is  a  graphical 
representation  of  an  alternating  current 
showing  the  violent  periodic  changes  that 
take  place.  All  of  the  loops  (P)  above 
the  reference  line  (X-X)  are  considered 

"positive"  in  direction,  while  the  loops 
(N)  below  the  line  are  "negative"  and 
flow  oppositely  to  the  loops  (P).  The 
height  (VP)  above  the  reference  line 
(X-X)  indicates  the  maximum  voltage  or 

"amplitude"  of  the  positive  waves  and 
(VN)  is  the  voltage  of  the  negative  sys- 

tem, both  sets  of  waves  being  equal,  but 
occurring  at  different  times.  As  the  posi- 

tive and  negative  waves  are  equal  and 
opposite  it  is  evident  that  their  sum  is 
zero. 

In  "single  wave"  rectification  all  waves 
of  a  given  polarity  or  direction  are  entire- 

ly suppressed  leaving  only  half  the  waves 
effective.  Thus,  in  Fig.  2  the  negative 
waves  (N)  are  stopped  with  only  the 
positive  waves  (P)  remaining.  These  are 
spaced  widely  apart  by  the  full  width  (n) 
of  the  missing  negative  waves  so  that  the 
impulses  are  intermittent  and  jerky.  The 
average  voltage  is  now  only  equal  to  the 
height  (n)  which  is  far  below  the  value  of 
the  A.C.  current,  with  the  line  (a-a) 
indicating  the  average  D.C.  output.  The 
shaded  portions  between  the  waves  (P) 
indicate  the  energy  that  must  be  supplied 
by  the  electrical  inertia  of  the  filter  to 
maintain  the  voltage  over  the  spaces  (n) 
at  which  the  supply  voltage  is  zero.  If  it 
were  not  for  the  flywheel  effect  of  the 
filter,  the  line  (a-a)  would  also  drop  to 
zero  at  every  point  (n)  and  then  cause  a 
periodic  humming  in  the  receiver. 

Full- wave  or  "Two  wave"  rectification 
is  shown  in  Fig.  3.  In  this  case  the  posi- 

tive waves  (P)  are  allowed  to  pass  freely 
through  the  rectifier  as  before,  but  instead 
of  suppresing  the  negative  waves  they 
are  turned  up  by  an  independent  rectifier 
and  made  positive  waves.  The  converted 
negative  waves  (n-n-n)  are  then  inserted 
between  the  positive  waves  so  that  we 
now  have  twice  the  energy  that  we  had  in 
the  half-wave  system,  and  further,  the 
application  of  the  energy  is  more  uniform 
with  correspondingly  less  demand  on  the 
filter  system.  With  an  equal  amount  of 
filter    inertia,    indicated    by    the    shaded 

areas,  the  mean  or  average  D.C.  voltage 
is  increased  to  (m2)  which  means  a  greater 
effect  than  with  the  half-wave  system, 
and  the  rectified  voltage  (a2-a2)  is  more 
nearly  equal  to  the  input  voltage.  For 
maximum  results,  full-wave  rectification 
must  be  employed. 

Classes  of  Rectifiers 

Probably  the  simplest  form  of  rectifier 
is  the  electrolytic  cell  rectifier  shown  in 
Fig.  4.  This  consists  of  a  lead  rod  or 
negative  electrode  (Pb)  and  a  positive 
electrode  (Al)  consisting  of  an  aluminum 
rod.  Both  rods  are  immersed  in  a  solu- 

tion of  borax  or  similar  solution  which 
will  maintain  a  film  of  oxide  on  the  surface 
of  the  aluminum  rod.  When  the  alumi- 

num plate  is  formed,  current  will  pass 
througn  the  cell  in  only  one  direction  as 
indicated.  The  single  cell  performs  half- 

way rectification  but  when  two  cells,  or 
cells  in  multiples  of  two  are  connected  up, 
full  wave  rectification  can  be  had.  This 
is  identical  with  the  rectifier  used  in 

charging  storage  "B"  batteries. 
An  electron  tube,  a  common  example 

of  which  is  the  Tungar  bulb,  is  very 
commonly  used  as  a  rectifier.  In  this 
device  a  heated  filament  throws  off  elec- 

trons within  an  exhausted  vessel  and  cur- 
rent is  conveyed  only  in  one  direction  in 

the  electron  stream.  In  Fig.  5  is  a  two 
element  rectifying  tube  similar  to  a  Tun- 

gar bulb.  The  filament  (F)  is  heated  to 
the  point  where  electrons  are  freely  emit- 

ted and  the  electrons  form  a  path  from 
the  filament  to  the  plate  (P).  A  trans- 

former (T)  connected  to  the  110  volt  A.- 
C.  lighting  circuit  supplies  current  for 
heating  the  filament  and  the  two  connec- 

tions (A)  and  (B)  are  the  terminals  from 
which  the  half-wave  rectified  current  is 

drawn. 
An  ordinary  three  element  radio  receiv- 

ing tube,  such  as  a  201A,  can  also  be  used 
as  a  rectifier  tube  by  connecting  it  ac- 

cording to  the  diagram  in  Fig.  6.  The 
grid  and  plate  are  connected  together  to 
form  a  single  electrode  while  the  remain- 

ing connection  is  brought  out  from  the 
filament  transformer  as  before.  Such  an 

arrangement  also  functions  as  a  half-wave 
rectifier,  but  its  output  is  limited  to  a  few 
milliamperes  and   hence  is  not   desirable 
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for  use  as  a  rectifying  medium  in  a  "B" eliminator.  For  proper  operation,  a  spe- 
cial rectifying  tube  should  be  used  from 

which  50  to  60  milliamperes  can  be  drawn 
without  over-taxing  the  tube.  Such  tubes 
are  now  on  the  market  but  they  have  a 
filament  which  is  subject  to  deterioration. 
Further,  the  tube  types  shown  are  of  the 
half-wave  type  and  for  full  rectification 
two  tubes  must  be  connected  together. 
By  the  use  of  two  independent  filaments 
in  one  bulb  full  rectification  can  be  ob- 

tained but  there  is  only  one  tube  of  this 
type  now  on  the  market  and  that  tube  is 
difficult  to  obtain. 

The  Raytheon  tube,  a  full-wave  rec- 
tifier, is  one  of  the  most  interesting  and 

efficient  rectifying  devices  yet  devised, 
and  while  it  has  the  external  appearance 
of  an  ordinary  tube,  yet  it  has  no  filament 
and  takes  no  heating  current  in  the  ordi- 

nary sense  of  the  word.  Owing  to  the 
absence  of  a  filament,  the  life  of  the 
Raytheon  is  indefinite,  thousands  of  hours 
of  operation  being  recorded  during  which 
there  was  no  appreciable  drop  in  the 
output.  The  action  is  rather  peculiar  and 
rather  difficult  to  describe  within  this 
limited  space  so  that  our  readers  must  be 
content  for  the  time  being  with  a  descrip- 

tion of  its  practical  workings  and  appli- 
cation to  the  "B"  eliminator. 

A  general  view  of  the  Raytheon  assem- 
bly is  shown  by  Fig.  7.  The  elements  are 

enclosed  in  the  usual  type  of  pear  shaped 
glass  tube  which  contains  a  highly  ex- 

hausted atmosphere  of  helium  gas,  and  at 
the  bottom  is  the  usual  four  prong  socket 
which  fits  into  a  standard  tube  socket. 
On  closer  examination  we  see  the  elements 
are  very  different  from  those  in  a  filament 
heated  tube.  There  are  two  very  small 
anode  wires  (el)  and  (e2)  which  are  im- 

bedded in  the  lava  block  (L)  so  only  the 
ends  are  exposed,  and  above  the  anodes  is 
the  cap  shaped  cathode  (C)  which  forms 
the  abutting  element.  We  therefore  have 
the  three  elements  necessary  for  full-wave 
rectification,  the  two  anodes  and  the 
cathode,  and  these  are  connected  to  the 
prongs  in  the  base  of  the  tube. 

The  discharge  takes  place  between  the 
anodes  and  the  cathodes  by  a  process  of 
ionization  of  the  residual  helium  gas,  and 

(Turn  to  Page  42) 

Figure  1.    The  completed  power  supply 
device,  looking  from  the  rear. 
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because  of  the  extremely  small  end  area 
of  the  wires  (el)  and  (e2)  exposed  to  the 

gas,  there  is  very  little  "back  current"  or 
reverse  flow  in  the  circuit.  Flow  reversal 
takes  place  to  some  extent  at  certain 
portions  of  the  cycle  with  all  filament  and 
electrolytic  rectifiers,  this  action  making 
filtration  a  difficult  problem,  but  with  the 
Raytheon  this  trouble  is  reduced  to  a 
minimum  with  practically  no  reversal  in 
the  output. 

When  placed  in  a  standard  tube  socket, 
as  in-  Fig.  8,  the  grid  post  (G)  and  the 
plate  post  (P)  are  connected  together  to 
form  the  terminal  (1)  while  the  filament 
posts  are  the  two  anode  posts  running 
from  the  filament  (F)  posts  of  the  socket. 
This  completes  the  connections  for  full- 
wave  rectification. 

A  schematic  diagram,  Fig.  9,  shows  the 
connections  to  the  tube  up  to  the  filter. 
Alternating  house  current  at  110  volts  is 
supplied  to  the  terminals  (A)  and  (B)  of 
the  transformer  primary  (T),  and  by  the 
required  turn  ratio  twice  the  required 
plate  voltage  is  established  at  the  ends  of 
the  secondary  coil  (a-a).  The  ends  of  the 
transformer  then  lead  to  the  tube  anodes 

(el)  and  (e2)  so  alternate  half- waves  are 
impressed  on  the  cathode  (C).  By  the 
use  of  two  anodes  each  half-wave  is  recti- 

fied and  passed  on  to  line  (t)  giving  a  total 
or  full  wave  rectification  at  the  output. 

By  a  mid-tap  (r)  in  the  transformer 
secondary  and  by  the  two  fixed  balancing- 
condensers  (K),  half  the  transformer  volt- 

age, or  135  volts  in  this  case  is  established 
in  the  output  line  (u)  so  the  rectified 
output  has  a  potential  of  135  volts  across 

(t-u).  The  primary  tap  (n)  permits  of  a 
still  higher  voltage  when  desired  by  in- 

creasing the  ratio  between  the  turns  in 
the  primary  and  secondary  coils.  This  is 
a  special  transformer  now  easily  available 
on  the  open  market  and  no  doubt  will 
soon  be  made  by  a  number  of  firms  as 
well  as  by  the  pioneers — the  Acme  Radio 
Apparatus  Company. 

Intermediate  voltage  as  may  be  requir- 
ed for  the  detector  tube  and  radio  fre- 

quency amplifying  tubes  are  attained  by 
a  resistance  balance  system  connected  to 
the  filter  output  and  has  no  direct  connec- 

tion with  the  rectifier. 
Filtering  systems  consist  of  iron  core 

inductances  and  fixed  capacities  connect- 

ed into  circuit  with  the  coils.  It  is  the 

inductances  or  "chokes"  that  provide  the 
necessary  electrical  inertia,  retarding  the 
flow  of  current  until  the  voltage  or  poten- 

tial is  established.  The  condensers  have 
the  reverse  effect  and  are  for  the  purpose 
of  modifying  the  action  of  the  chokes,  the 
condensers  being  connected  across  the 
output  of  the  tube  while  the  inductances 
are  in  series  with  the  circuit.  This  ma- 

terially smooths  out  the  rectified  current, 
and  while  not  new  in  transmitting  cir- 

cuits has  only  recently  been  applied  to 
broacast  receivers. 

A  detail  of  the  filter  circuit  is  shown  by 
Fig.  10,  the  outline  of  the  Raytheon  tube 
being  shown  at  (T)  on  the  left  so  the 
relation  of  the  tube  to  the  filter  circuit 
can  be  more  easily  followed.  The  anode 
of  the  tube  is  the  (  +  B)  source  of  D.C. 

current  so  the  plate  of  the  tube  is  con- 
nected directly  to  the  choke  coils  (LI)  and 

(L2)  and  thence  straight  through  to  the 
+  135B  output  post  which  goes  to  the 
audio  amplifying  circuit  of  the  receiving 
set.  Very  large  fixed  condensers  are  con- 

nected between  the  chokes  and  the  (-B) 
line  as  shown  so  that  a  condenser  comes 
before  and  after  each  choke.  When  the 
current  is  being  dammed  back  at  the  left 
of  choke  (LI),  for  example,  a  portion  of 
this  stored  energy  or  reserve  energy  is 
dissipated  by  allowing  it  to  escape  to  the 
opposite  side  of  the  line  through  the  con- 

denser (Kl).  In  the  same  way,  current 
that  is  held  back  at  the  left  of  choke  (L2) 
escapes  (partly)  to  the  oposite  side  of  the 
line. 

The  A.  C.  current  going  from  the  posi- 
tive side  of  the  line  through  the  condens- 

ers is  opposite  in  phase  to  the  current  in 
the  negative  lead,  hence  these  oscillations 
oppose  each  other  and  damp  out  the 
vibrations  that  tend  to  cause  humming. 
The  condensers  are  very  much  larger  than 
those  used  in  radio  receivers  for  the  con- 

densers (K1-K2)  have  a  capacity  of  2.0 
microfarads  and  condensers  (K3-K4)  are 
the  4.0  microfarad  size.  The  chokes  (L2) 
consist  of  thousands  of  turns  of  very  fine 
insulated  wire  wound  around  a  laminated 

iron  core,  much  like  the  core  of  the  com- 
mon audio  transformer.  The  total  in- 

ductance of  the  windings,  however,  is 
considerably  greater  than  that  of  either 
the    transformer    primary   or    secondary, 
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and  should  be  rated  at  30  henries.  The 
iron  core  chokes  have  only  two  binding 
posts  instead  of  four  and  in  this  way  may 
be  easily  distinguished. 

This  arrangement  gives  us  a  potential 
of  135  volts  across  the  main  lines  (M)  and 
(N)  with  the  proper  transformer  ratio,  a 
voltage  suitable  only  for  the  audio  am- 

plifying stages.  A  considerably  lower 
voltage  is  desirable  for  both  the  detector 
tube  and  the  radio  frequency  stages  (45 
volts),  so  we  must  be  able  to  draw  both 

135  and  45  volts  from  our  "B"  eliminator 
for  the  usual  type  of  radio  frequency  re- 
ceiver. 

This  is  accomplished  by  a  sort  of  special 
potentiometer  arrangement  connected 
across  the  main  lines  (M)  and  (N).  One 
element  is  a  high  fixed  resistance  (R2)  and 
a  high  variable  resistance  (Rl)  by  which 
the  value  of  the  detector  voltage  can  be 
varied  to  suit  conditions.  Thusthe  (  +  45) 

post  corresponds  to  the  sliding  arm  of  a 
potentiometer,  the  resistance  of  which  is 
connected  across  the  main  line.  Instead 
of  sliding  this  connection  back  and  forth 
to  obtain  varying  voltages,  the  resistance 
(Rl)  is  varied.  A  smaller  condenser  (0.5 
to  1.0  microfarad)  is  a  bypass  to  the  fixed 
resistance  (R2).  This  completes  the  ele- 

ments of  the  rectifier  and  filter  system  and 
we  will  now  pass  on  to  a  description  of  the 
complete  practicable  instrument. 

Conventional  Circuit  Diagram 

Fig.  11  is  the  complete  conventional 

diagram  of  the  "B"  eliminator  circuit 
which  is  actually  an  assembly  of  the  ele- 

ments already  described  together  with  a 
few  additional  controls  which  are  of 
assistance  in  handling  the  device.  The 
completed  circuit  is  suitable  for  connect- 

ing to  a  110  volt  circuit  and  delivers  direct 
current  up  to  180  volts  for  the  audio 
amplifier  with  a  tap  for  the  lower  detector 
and  radio  frequency  amplifier  tubes.  It 

should  be  particularly  noted  that  this  "B" eliminator  in  its  present  state  is  suitable 
only  for  use  on  110  volt  alternating  cur- 

rent circuits,  and  that  it  will  be  injured 
if  connected  to  a  direct  current  main. 
Special  provision  must  be  made  for  direct 
currents  which  are  not  given  here  as 
alternating  current  is  the  prevailing  sys- 

tem for  the  distribution  of  light  and  power 
(Turn  to  page  44) 
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Figure  2.    Looking  down  upon  the  finished  power  supply  device 
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in  the  vast  majority  of  installations. 
At  the  left  of  the  diagram  we  have  the 
special  Acme  Type  B-4  transformer  suited 
for  this  sort  of  service,  and  this  transform- 

er was  used  in  the  experimental  elimina- 
tor with  excellent  results.  It  consists  of 

the  primary  coil  (PRI)  and  the  secondary 
(SEC)  wound  on  the  same  iron  core,  and 
the  lettering  of  the  transformer  terminals 
is  the  same  as  that  marked  on  the  Acme 
transformer.  Alternating  current  at  110 
volts  enters  the  circuit  at  the  terminals 

(X)  and  (Y),  this  being  first  connected  to 
the  single  pole  double  throw  switch  (SW) 
by  which  the  output  voltage  can  be 
varied.  Throwing  the  switch  to  the  upper 
contact  connects  the  current  to  the  pri- 

mary tap  and  gives  the  "high"  voltage. 
Throwing  the  switch  over  to  the  lower 
contact  includes  all  of  the  primary  turns 
and  thereby  reduces  the  voltage. 

From  the  secondary  posts  (O-C-O),  the 
secondary  coil  is  connected  to  the  Ray- 

theon tube  (T)  already  described,  and  it 
will  be  seen  from  the  extension  arrow 
above  this  part  of  the  circuit  that  this  is 

known  as  the  "input."  A  dotted  line 
around  the  parts  of  the  transformer  in- 

dicates the  outer  shell  or  casing  which 

must  be  invariably  "grounded"  by  con- 
necting it  to  the  (— B)  line  marked  (N). 

By  this  we  do  not  mean  that  the  shell  is 
actually  to  be  connected  to  earth,  but  that 
it  must  be  connected  to  the  (— B)  line  so 
that  it  will  not  transmit  humming  to  the 
output  through  capacity  transference.  If 
the  casings  of  the  chokes,  transformers 
and  filter  connections  are  not  connected 

to  (— B)  there  will  certainly  be  a  hum  no 
matter  what  other  provisions  we  may 
make  in  the  circuit. 
The  Tobe  Deutschmann  condensers 

(Kl)  connected  across  the  tube  have  a 
capacity  of  0.1  m.  f.  and  as  shown,  their 
casings  are  also  thoroughly  grounded  to 

(— B).  A  tap  taken  to  the  mid-point  (C) 
of  the  transformer  secondary  forms  the 
line  (N)  or  the  (-B).  Anode  connection 
(a)  now  goes  to  the  first  iron  core  choke 
coil  (LI),  and  is  bypassed  by  the  2.0  m.  f. 
fixed  condenser  (K2).  Choke  (L2)  is  in 
series  with  the  first  choke  (L2)  and  is 
bypassed  by  the  2.0  m.  f.  fixed  condenser 
(K3).  The  casings  of  both  condensers 

(K2)  and  (K3)  are  grounded  to  (-B).  The 
capacity  of  the  chokes  is  30  henries. 

After  the  last  Thordarson  choke  coil 
comes  the  final  output  fixed  condensers 

4.0  m.  f.  The  casings  of  these  condensers 

are  also  grounded  to  (— B).  All  of  the 
fixed  condensers  shown  must  withstand  a 
considerable  voltage  without  breaking 
(K4)  and  (K5),  each  with  a  capacity  of 
down,  much  higher  than  ordinarily  met 
with  in  a  receiving  set  bypass  and  should 
be  tested  to  at  least  1,000  volts  before 

they  are  accepted.  The  Tobe  Deutsch- 
mann condensers  used  in  the  experimental 

set  are  well  adapted  for  this  purpose. 
At  (Rl)  is  the  variable»resistance  used 

for  the  control  of  the  detector  tube  volt- 
age, the  movable  member  of  which  is 

connected  to  the  (  +  45)  post.  The  varia- 
ble resistance  actually  used  at  this  point 

was  a  "Bradleyohm"  which  gave  a  very 
smooth  and  continuous  variation  of  from 

25,000  to  250,000  ohms  and  excellent  con- 
trol of  the  plate  voltage.  This  is  known 

as  the  No.  25  Bradleyohm.  At  (R2)  we 
can  use  a  10,000  ohm  fixed  resistance  such 
as  the  Bradleyunit,  but  for  our  purpose  it 
was  found  the  use  of  a  No.  10  Variable 

Bradleyohm  was  a  better  lead  as  it  per- 
mitted advantageous  adjustment.  Once 

adjusted,  it  requires  little  further  atten- 
tion. 

At  (K6)  is  a  1.0  m.  f.  Tobe  bypass 
condenser  connected  across  the  resistance 

(R2),  for  the  purpose  of  cutting  down  the 
last  ripples  on  the  detector  tap.  It  is  of 
particular  importance  that  the  current  is 
steady  in  the  detector  circuit  and  the 
combination  of  (K6)  and  (R2)  assures 
maximum  damping  at  this  point. 

A  0-100  scale  milliammeter  (MA)  is 
very  convenient  but  is  not  absolutely 
essential.  The  milliameter  used  in  the 

experimental  set  was  a  Jewell  instrument 
which  proved  its  value  on  many  occasions, 

and  were  we  to  build  another  "B"  elimi- 
nator it  is  certain  that  a  similar  meter 

would  be  installed.  It  is  an  index  to  the 

condition  of  the  tubes,  the  volume,  modu- 
lation, and  many  other  similar  factors.  A 

small  panel  controlled  switch  (S)  is  for  the 

purpose  of  short-circuiting  the  meter 
when  not  in  use.  It  is  not  desirable  to 
leave  it  in  circuit  continuously. 

In  general,  that  portion  of  the  circuit 

marked  "input"  should  be  kept  well  away 
from  the  "output"  portion  to  avoid  in- 

ductive disturbances  and  possible  hum- 
ming through  capacity  coupling.  While 

the  casings  are  all  grounded  together,  yet 
is  it  always  safest  to  separate  the  input 
and  output  sections. 
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A  "picture"  diagram  of  the  completed 
"B"  elminator  is  shown  by  Fig.  12.  Here 
all  of  the  parts  are  shown  as  they  actually 
appear  and  this  is  of  great  assistance  to 
the  novice  in  wiring  and  laying  out  the 
parts.  The  upper  view  is  a  rear  view  of 
the  panel  which  is  connected  to  the  lower 

plan  view  by  the  wiring  so  that  the  con- 
nection between  the  baseboard  parts  and 

panel  parts  can  be  clearly  followed.  The 
parts  bear  the  same  reference  letter  in 
both  Figs.  11  and  12  so  it  will  be  an  easy 
matter  to  trace  back  and  forth  between 
the  two  diagrams. 

A  standard  7"xl8"xM"  Dilecto  panel 
forms  a  support  for  the  instruments  and 
resistances.  This  is  fastened  in  the  usual 
way  to  a  wood  baseboard  measuring 

7"xl7  J^xJ/£",  although  the  board  may 
be  deeper  if  the  cabinet  will  permit.  In 
these  dimensions  the  eliminator  can  be 
installed  very  nicely  without  undue 
crowding  and  yet  with  a  compactness  not 
often  noted  in  apparatus  of  this  sort. 
Before  starting  out  on  a  description  of 
the  arrangement,  it  will  be  well  to  list  the 
materials  used  in  the  test  set  and  which 

are  highly  recommended.  We  warn  the 

beginner  against  the  use  of  audio  fre- 
quency transformers  in  the  place  of  the 

iron  core  chokes,  for  this  is  often  recom- 
mended by  those  who  have  not  had  actual 

experience  in  the  construction. 
Connection  with  the  electric  light  cur- 

rent is  made  through  the  receptacle  (U) 
into  which  a  plug  on  the  end  of  the  flexible 

lamp  cord  is  screwed.  When  the  elimi- 
nator is  to  be  moved,  the  plug  can  be 

unscrewed  without  fussing  with  any  high 
tension  wires.  In  the  upper  right  hand 
corner  of  the  plan  view  will  be  seen  the 
terminal  connection  strip  (F)  with  its 

three  binding  posts  used  for  the  connec- 
tion between  the  eliminator  and  the  re- 

ceiving set.  The  three  wire  cable  is  used 
at  this  point  and  three  separate  wires 
must  not  be  used  in  place  of  it.  Twisting 

the  three  wires  in  the  cable  very  material- 
ly cuts  down  the  remaining  ripples  be- 

cause of  the  close  proximity  of  trie  wires 
and  this  effect  would  not  be  obtained 
with  wires  widely  spaced. 

It  is  not  a  good  idea  to  place  the 
eliminator  very  close  to  the  receiver.  It 
should  be  at  least  two  feet  away  or  in  the 
lower  battery  compartment  of  the  console 

if  a  console  is  used.  The.-e  is  practically 
(Turn  to  page  48) 

Figure  3.    Front  panel  view  of  the  B  battery  eliminator 
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Conducted  by  Fred  Hill 

ROBERT  S.  Smith,  of  Bangor,  Pa., 
favors  us  with  the  following  sketch 

as  the  result  of  divers  experiences  in  elim- 
inating interference,  which  might  be  of 

interest  to  many  of  the  radio  fans  who 
have  labored  along  similar  lines: — 

"Static  eliminators  are  the  bunk! 
"When  high  frequency  waves  are 

slipping  from  the  aerial  to  the  set  to  the 
loud  speaker  and  upon  being  transformed 
into  sound  waves,  manifest  themselves 

by  a  continuous  squak-squak  of  a  leaky 
insulator  or  a  vibrator  charger  or  an 
electric  refrigerator  in  company  with 

some  perfectly  good  music — 
"Well,  don't  buy  a  static  eliminator. 

Both  the  music  and  noise  are  high 
frequency  waves  and,  being  of  the  same 
nature,  one  cannot  be  obliterated  without 
destroying  the  other.  Nine  times  out  of 
ten  the  noise  (or  more  frequently,  noises) 
which  we  hear  are  high  frequency  electric 
waves  and  cannot  be  gotten  rid  of  by  use 
of  chokes  and  filter  coils  in  the  radio  set. 
The  tenth  time,  you  migth  have  an 
induced  AC  low  cycle  hum  you  can 
eliminate  and  still  hold  your  music. 

"Not  so  many  years  ago,  all  automobile 
manufacturers  were  vying  with  each 
other  trying  to  eliminate  the  bumps  in 
the  road  by  fixing  the  springs  on  their 
machines.  But  even  today,  with  balloon 
tires  and  practically  perfect  springs,  the 
real,  honest-to-goodness  country  road 
with  lots  of  ruts  and  bumps  defy  any 
man-made  machine  to  run  over  it  without 
feeling  the  bumps.  Finally  the  people 
came  to  their  senses  and,  instead  of  trying 
to  conquer  the  bumps  in  the  road  by 
working  on  the  machine,  they  fixed  the 
road. 

"Why  not  come  to  our  senses  and  really 
get  to  work  on  the  source  of  the  trouble? 
We  know  that  most  of  our  noise  is  due  to 

man  made  machinery.  It  isn't  in  the 
radio  set.  Why  not  start  a  general 
house-cleaning  campaign  by  getting  some 
dope  on  filters  and  chokes  and  putting 
them  where  they  do  good — not  in  the 
radio  set,  but  across  the  armatures  of  the 
vibrator  chargers,  motors,  generators,  etc. 

Get  the  trouble  at  it's  source.  We  could 
eliminate  at  least  ninety-five  per  cent  of 
our  noises  by 

"1.  Putting  all  electric  wires  under- 
ground. 

"2.  Having  generators  and  motors 
in  our  local  power  plant  properly  efficient 
and  by  using  a  couple  of  filters  and  chokes. 

"3.  Putting  condensers  and  chokes 
across  the  armatures  of  noisy  vibrator 
chargers,  electric  refrigerators  and  other 
sparking  electric  equipment. 

"The    first    of    these    is    an    expensive 
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proposition  but  it  is  an  end  to  work  for. 
It  would  really  save  thousands  and 
thousands  of  dollars  for  the  electric 

company  both  in  repair  and  leakage. 
Wherever  there  is  a  spark  in  a  power  line 
there  is  a  loss  and  that  loss  does  two 
things:  It  costs  the  electric  company 
money  and  causes  us  great  annoyance. 

"Let's  work  for  better  roads  for  radio." 

A  contribution  on  the  subject  of  var- 
iable condensers  is  received,  this  time 

from  G.  L.  Luers,  122  East  Capitol 
St.,  Washington,  D.  C.  In  the  sketch 
sent  in  by  Mr.  Luers  is  shown  the  rotor 
plates  of  a  condenser,  especially  the 
vernier  plate,  with  holes  bored  in  it 
so  as  to  give  it  somewhat  of  the  s.l.f. 
tendency.  The  holes  should  be  bored  in 
the  rotor  near  the  point  where  the  rotor 
meshes  with  the  stator,  which  would  be 
the  point  where  the  lower  bands  are 
found.  The  holes  may  be  bored  on  one 
or  more  plates  depending  upon  the  amount 
of  capacity  reduction  that  is  desired. 
Do  not  drill  both  rotor  and  stator.  Either 
drill  the  rotor  or  the  stator.  The  sketch 

sent  in  by  Mr.  Luers  shows  the  manner 
of  doing  the  work.  While  this  department 
is  always  in  favor  of  showing  as  many 
kinks  as  possible  yet  it  believes  for  those 
who  can  afford  it  the  best  practice  is  to 

get  a  good  s.l.f  condenser  and  use  a 
vernier  dial  which  combination  will  repay 
the  investment. 

Some  of  the  little  things  in  radio  sets 
are  being  improved  constantly,  and  no 
one  better  realizes  this  fact  than  the  chap 
who  is  forever  building  sets  and  tearing 
them  apart,  as  many  of  the  readers  of 
this  column  are  in  the  habit  of  doing. 

Take,  for  instance,  the  matter  of 
resistors  for  the  grid  circuits.  We  all 

Tell  them  you  read  it  in  Radio  Age 

remember  when  the  pencil  mark  was  the 
grid  leak  and  the  mark  had  to  be  rubbed 
off  and  reapplied  several  times  before  the 
proper  value  was  reached.  Then  came 
carbon  paper-like  substances  on  which  a 
coating  of  graphite  had  been  applied. 
The  unions  at  the  ends  of  the  resistance 

material  generally  loosened  so  we  had  a 
noisy  grid  leak  and  immediately  blamed 
it  on  static  or  the  house  cat.  Then  small 

coated  rods  began  appearing,  each  en- 
closed in  a  glass  tube.  Each  six  months 

or  year  has  seen  advances  in  design  in 
which  the  manufacturer  tries  his  level 
best  to  put  out  a  quality  product  that 
will  stand  the  gaff  of  radio  usage.  Today 
we  have  a  fairly  uniform  set  of  resistances 
for  our  grid  condensers. 

The  same  thing  applies  in  the  resistors 
for  filament  control.  First  the  rheostat 
that  used  to  burn  up  when  handling  the 
ampere  of  current  on  the  old  type  tubes. 
Later  a  better  model.  Then  the  quarter 

ampere  tube;  still  better  rheostats.  Then 
the  ballast  resistance  to  eliminate  the 
rheostat  control,  and  now  we  have  the 
tube  made  with  sufficient  resistance  in 

its  filament  to  float  on  the  six  volt  "A" 
battery  line  without  external  resistances. 
Probably  the  next  step  will  be  the  110 
volt  tube  in  which  the  heating  element 
will  be  separated  from  the  electron 

emitting  surface,  and  after  that — we  can't 
even  guess. 

We  note  with  amusement  the  Weagant 

variant,  born  somewhere  around  1916- 
1917,  is  again  being  discovered  and  de- 

veloped by  some  of  our  latter  day  radio 
experts  and  doubtless  Mr.  Weagant  feels 
quite  elated  over  the  recent  original  re- 

search; if  we  believed  all  we  read  King 
Tut  is  running  for  President. 
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Between  power  line  troubles  and  lake 
boat  interference  Harold  Young,  400 
North  Harold  St.,  Ft.  William,  Ont., 
Canada,  is  making  the  best  of  it  and 
sends  in  a  good  list  of  DX.  The  chap 
who  sticks  to  it  despite  the  interference 
is  certainly  most  deserving  of  the  button. 

Frederick  Fredericksen,  Delmar,  Iowa, 
favors  us  with  a  sketch  of  a  Danish 
5  tube  tuned  r.f.  receiver  which  lack  of 

space  at  this  time  prevens  our  repro- 
ducing. The  set  utilizes  the  well  known 

honeycomb  coils  for  the  r.f.t.'s.  To 
stop  oscillations  the  grid  returns  of  the 
r.f.t.'s  are  connected  to  the  center  arm 
of  a  potentiometer,  one  of  the  many 
methods  of  preventing  oscillations. 

George  H.  Holtham,  1716  Nicollet 
Ave.,  Minneapolis,  Minn.,  sends  in  his 
conception  of  a  three  tube  199  set  making 
use  of  a  crystal  detector.  The  wiring  is 
made  up  of  No.  18  bell  wire  which 
probably  helps  considerable  compared 
to  some  of  the  much  smaller  sizes.  Mr. 
Holtham  says  he  is  not  bothered  by  the 
locals  in  his  home  town. 

Joseph  O'Brien,  2626  Harway  Ave., 
Ave.,  Brooklyn,  N.  Y.  must  spend  his 
young  life  bent  over  a  radio  set  judging 
from  the  list  of  stations  he  recently 

forwarded  this  magazine.  We  don't  see 
how  the  world  can  sit  up  all  night  with 
a  set  and  still  work  the  next  day.  How 
do  you  do  it? 

Youth  is  no  protection  against  the  bite 
of  the  radio  bug.  Here  we  have  Donald 
C.  Smith,  14  year  old  radio  fan,  of  7 
Erskirie  St.,  Dartmouth,  N.  S.,  Canada, 

-who'  has  been  at  it  for  two  years,  pro- 
gressing from  the  crystal  to  the  tube  set 

arid  hanging  up  a  good  list  of  stations  on 
the  single  circuit  single  tuber  he  is  now 
using. 

George  Wistow,  95  Leslie  St.,  Toronto, 
Ont.,  Canada,  who  has  already  been 
initiated  into  the  DT  fraternity,  writes 
us  asking  that  we  extend  the  honor  to 
Mr.  McGillicudy,  4  Algonquin,  Ave., 
Toronto,  Canada,  who  conducts  a  listening 
post  on  radio  for  the  Toronto  Daily  Star. 
It  seems  that  Mr.  Wistow  recently  had 
Mr.  McGillicudy  over  to  the  Wistow 
homestead  and  as  a  result  the  Star 
reporter  had  a  column  and  a  half  of  good 

dope  heard  on  Mr.  Wistow's  set. 

Despite  KPO  about  ten  blocks  away 
from  him  and  using  1,000  watts,  Jack  T. 
Parr,  861  Post  St.,  San  Francisco,  Calif., 
manages  to  break  down  the  barrier  and 
get  the  Eastern  stations  uniformly, 
although  it  entails  staying  up  late  at 
night  to  do  it. 

A.  P.  Secor,  228  Laurel  Ave.,  Bridge- 
port, Conn.,  uses  a  three  megohm  grid 

leak  in  series  with  the  grid  terminal  of 
the  third  audio  transformer  to  improve 
quality  and  allow  the  use  of  three  stages 

of  audio  amplification  without  distortion 
and  howling.  The  last  stage  is  biased  as 
usual  either  through  the  negative  return 
or  a  separate  C  battery.  Lack  of  space 
prevents  showing  this  in  a  sketch. 

have  informal  discussions  of  various 

problems.  The  idea  is  good  and  should 
be  applied  all  over  the  country. 

How  would  you  like  to  have  a  loud 
speaker  whose  diaphragm  was  42  inches 
in  diameter? 

The  General  Electric  people  who  have 
been  doing  a  good  deal  of  research  on  the 
cone  speaker  have  developed  what  is 
known  as  the  Hewlett  loud  speaker.  We 
do  not  believe  it  is  on  the  market  and 

may  not  be  for  some  time,  but  it  is 
interestingly  described  in  Publication  No. 
2799,  obtainable  from  the  Government 
Printing  Office  at  Washington. 

No  horn  is  used  on  account  of  the  large 
size  of  the  diaphragm.  The  absence  of  the 
horn  and  the  distributed  exciting  coil 
make  reproduction  possible  with  a  high 
degree  of  faithfulness.  We  understand 
one  of  these  loud  speakers  is  a  part  of  the 
equipment  of  KOA  at  Denver. 

ROTOR  BLADES  OF  CONDENSER 

DRILLED  AT  ENTERING-  POINT 

VERNIER  BLADE  OF  CONDENSER 

IS  MADE  MORE  CRITICAL  OR 

SELECTIVE    BY    DRILLING- 

The  sketch  shown  above  explains  pictor- 
lally  the  manner  in  which  Mr.  Luers 
makes  capacity  changes  in  his  condensers 
so  as  to  get  the  s.  I.  f.  characteristic  without 
buying  a  condenser  of  that  type.  If  you 
contemplate  drilling  the  rotor,  do  not  drill 
the  stator.  In  other  words  only  one  of  the 
elements  should  be  drilled,  either  the  stator 
or  the  rotor. 

Radio  fans  in  Wilmington,  N.  C,  have 
progressed  to  the  stage  where  they  find  it 
beneficial  to  have  a  radio  club  and  as  a 
consequence  such  an  organization  has 
been  formed.  The  president  is  Raymond 
Hunt,  Vice-president,  A.  B.  Blake,  and 
Secretary,    H.    H.    Hunt.     The   members 
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W.  W.  McCune,  728  Porter  St., 
Glendale,  Calif.,  reports  good  luck  with 
a  single  tube  set  made  from  descriptions 
appearing  in  the  Radio  Age,  Pittsburgh, 
Calgary  and  Cincinnati  are  his  best 
Eastern  stations  through  the  local  bar- 
rage. 

One  of  the  most  popular  methods  of 
controlling  regeneration  in  a  tuned  r.  f. 
set  nowadays  seems  to  be  the  200,000 
ohm  variable  resistance  in  series  with  the 
plate  circuit  of  the  radio  frequency  tubes. 
We  believe  there  are  about  twenty  or 
thirty  manufacturers  making  use  of  this 
device  in  their  factory  built  sets.  It 
works  on  the  voltage  loss  principle. 
In  addition  many  set  makers  are  using 
the  variable  resistance,  something  about 
500,000  ohms,  across  the  grid  and  filament 
of  the  second  r.  f.  tube  to  control  its 

tendency  to  oscillate.  These  are  two 
of  the  thirty  two  methods  of  presenting 
oscillation,  all  of  which  has  been  pre- 

viously detailed  in  the  pages  of  Radio 
Age.     Try  and  find  a  new  one! 

Judging  from  appearances,  although 
the  super  het  is  still  the  king  pin  on  weak 
and  distant  signals,  the  tuned  r.  f.  sets 
using  tandem  control  of  capacities  and 
restricted  field  inductances,  is  going  to  be 
represented  in  a  large  number  of  the 
sets  made  for  the  coming  year.  The  plug- 
in  type  of  inductances  meet  with  some 
favor  under  certain  circumstances  but 

for  the  general  public  this  method  of 
covering  more  than  one  band  seems  a 
little  involved.  For  the  amateur  waves 

the  plug-in  system  is  about  the  only- 
means  of  hopping  around  in  search  of  the 
signals  on  the  various  bands  which  Uncle 
Sam  has  assigned  the  brass  pounders. 

We  would  be  very  glad  to  hear  from 
the  readers  of  this  department  as  to  their 
opinions,  favorable  or  otherwise,  on  the 

Model  Receiver  appearing  in  the  Decem- 
ber Radio  Age  and  also  the  one  in  this 

number. 

YOU'RE   RIGHT! 

"Leaving  out  the  usual  apple- 
sauce about  your  having  the  best 

magazine,  etc.,  I  will  say  instead 
that  it  is  different  enough  to  get 
the  monthly  quarter  ....  One 
thing  I  notice  is  the  reference  to  the 
Weagant  variant  appearing  more 
frequently  than  in  other  magazines 
....  I  hooked  up  this  circuit  some 
time  back  and  found  it  a  wow  for 
volume,  selectivity  and  a  full,  rich, 

round  tone." 
The  above  from  a  N.  S.  G.  W. 

named  William  J.  MacKenzie,  220 
Pierce  St.,  San  Francisco,  Calif., 
who  in  addition  to  rooting  for  the 
Golden  West  includes  Radio  Age-in 
his  cheers. 
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Recently  in  the  lab.  we  stumbled  upon 
a  great  combination  for  making  induc- 

tance tests  without  having  to  tear  up 
everything  in  sight  every  time  we  wanted 
to  swap  inductances.  The  Kurz-Kasch 
people  sent  us  one  of  their  demonstrator 
panels  on  which  are  mounted  three 
USL  condensers  geared  together  with  a 
rack  and  set  of  gears.  The  center  dial, 
which  is  the  master,  controls  the  left  and 
right  hand  condensers.  Each  of  the  con- 

densers has  an  E-Z  Toon  vernier  by  means 
of  which  capacity  discrepancies  may  be 
compensated  in  connection  with  the 
use  of  inductances  which  are  not  exactly 
of  the  same  period.  This  panel  we  mount- 

ed on  a  baseboard  with  sockets  and  every- 
thing made  fast  permanently.  To  further 

conserve  time  and  energy  we  made  use 
of  the  Allan-Bradley  resistance  coupled 
amplifier  unit  which  we  also  attached  to 
the  baseboard.  Thus  we  had  the  con- 

densers, sockets  and  the  audio  amplify- 
ing sections  fixed  up  in  permanent  form. 

Then  to  compare  different  sets  of  induc- 
tances all  we  had  to  do  was  to  remove 

one  type  and  substitute  the  other,  with- 
out in  any  way  disturbing  the  balance 

of  the  test  set.  All  of  which  saves  a  great 
deal  of  wear  and  tear  on  the  nerves. 

CATCH  CRIMINALS    BY   RADIO 
By  M.  L.  Jenkins 

The  radio  is  beginning  to  take  its  place  as  a 
factor  in  the  prevention  of  crime.  The  results 
of  a  message  broadcast  by  a  Nebraska  sheriff 
recently  no  doubt  caused  Nebraska  and  Kansas 
criminals  to  wonder  just  where  they  would  be 
able  to  hide. 

When  the  Hastings,  Nebr.,  sheriff  broadcast 
the  description  of  a  stolen  car,  a  Bird  City, 
Kans.,  radio  fan  thought  it  was  a  car  he  had 
bought  from  J.  B.  Freeman  of  Hebron.  It  was. 
Investigation  resulted  in  the  recovery  of  four- 

teen stolen  Nebraska  and  Kansas  cars,  and  the 
arrest  and  conviction  of  three  Nebraska  men. 

Radio  possibilities  in  the  detection  of  crime 

are  unbounded.  It  is  probable  that  every 
county  seat  town  and  all  cities  will  soon  have 
broadcasting  stations  and  that  when  a  crime  is 
committed,  details  will  be  sent  out  in  every 
direction. 

Not  so  long  ago  the  automobile  was  reckoned 
as  a  big  factor  in  the  increase  of  crime.  It 
provided  a  quick  getaway  and  so  many  cars 
look  alike,  it  provided  a  superior  method  of 
concealment.  But  now  the  radio.  It  more 
than  offsets  the  auto,  and  may  be  developed 
very  effectively  in  dealing  with  crime. 

Definite  Hour  Is  Set  For 
International  Tests 

Final  arrangements  have  been  made 
for  the  International  broadcasting  tests 
which  take  place  during  the  week  of 
January  24. 

All  American  broadcasting  stations 
will  remain  silent  between  the  hours  of 

ten  and  eleven  o'clock,  at  night,  Central standard  time. 

This  will  mean  that  radio  fans  will 
have  sixty  minutes  in  which  to  angle  for 
European  signals  on  waves  which  ex- 

tend from  300  to  2600  meters. 

European  stations  will  broadcast  their 
special  programs  for  the  listeners  on  the 
North  American  continent  from  4  to  5 
a.  m.,  G.  M.  T.,  which  means  anything 
from  a  five  to  an  eight  hour  differential 
for  residents  of  various  sections  of  the 
United  States. 

The  table  below  will  give  you  an  idea 
as  to  the  proper  time  for  your  particular 
geographical  section  of  the  United 

States: — The  European  program  runs  from  4 
to  5  a.  m.,  January  25. 
New  Yorkers  on  Eastern  Standard 

time  will  find  their  time  11  to  12  o'clock 
the  night  of  January  24. 

Chicagoans  and  Middle  Westerners  on 
Central  Standard  time  will  start  up  their 
trans-Atlantic  signal  quest  from  10  to 
11  o'clock,  the  night  of  January  24. 

Residents  of  the  Mountain  Standard 
time  should  twirl  their  dials  between 

9  and  10  o'clock  the  night  of  January  24. 
Californians  and  residents  of  the  Pacific 

Standard  time  region  will  be  on  the  alert 
for  their  European  signals  from  8  to  9 
p.  m.,  on  January  24. 

In  reckoning  time  the  fan  may  make 
use  of  the  fact  that  Greenwich  mean  time 
(generally  abbreviated  G.  M.  T.),  is 
considered  the  starting  time;  every  fifteen 
degrees  of  longitude  west  counts  one 
hour  earlier,  while  every  fifteen  degrees 
of  longitude  east  counts  one  hour  later. 

Thus  New  York  is  in  the  75th  meridian 
so  five  hours  are  subtracted  from  the 
G.  M.  T.  time;  Chicago  is  in  the  90th  so 
its  time  interval  is  six  hours  earlier; 
Denver  in  the  105th  and  its  time  differ- 

ential is  seven  hours  while  San  Francisco 
is  in  the  120th  meridian  and  its  time 
difference  is  eight  hours. 

In  this  week  of  international  tests  the 
owner  of  a  tuned  r.  f.  set  will  still  be  at 

the  mercy  of  the  gentleman  who  owns  a 
regenerative  set  and  has  not  learned  to 
properly  handle  it.  Despite  this  fact, 
however,  it  is  confidently  expected  the 
tuned  r.  f.  group  of  receivers  (together 
with  the  super)  will  carry  off  the  laurels. 
The  straight  regenerative  in  the  hands  of 
an  experienced  operator  will  give  a 
good  account  of  itself. 

Location  of  the  receiver,  surrounding 
structures,  power  wires,  trolleys  and  other 
absorbing  structures  will  make  their 
influence  felt  when  the  listener  is  strain- 

ing for  every  millivolt  from  a  distant 

transmitter's  signals.  The  fans  located  in 
the  wide  open  spaces  will  have  the  ad- 

vantage of  their  city  cousins,  but  the 
city  dweller  may  outdo  his  competitor  at 
least  in  the  number  of  tubes  in  operation. 

Tell  them  you  read  it  in  Radio  Age 

Dealers— if  you  want  the  best  pro- 
ducts, the  fastest  shipments  and 

the  most  liberal  discounts,  write  on 
your  letterhead  for  our  catalog L1003. 

Biggest  dollar's worth  in 

RADIO 

Compiled  by  HARRY  F.  DART,  E.E. 
Formerly    with   the  Western    Electric   Co.,   and 

U.  S.  Army  Instructor  of  Radio 
Technically  edited  by  F.  H.  DOANE 

514  PAGES— ONLY  $1 

ONE  of  the  most  complete  books  of  its 
kind  ever  published.  Written,  com- 

piled and  edited  by  practical  radio  experts 
of  national  reputation.  Packed  with  con- 

cise, sound  information  useful  to  every 
radio  fan — from  beginner  W veteran  hard- 
boiled  owl.     Contents — 

Electrical  terms  and  circuits,  antennas, 
batteries,  generators  and  motors,  elec- 

tron (vacuum)  tubes,  most  receiving 
hook-ups,  radio  and  audio  frequency 
amplification,  broadcast  and  commercial 
transmitters  and  receivers,  wave  meters, 
super-regeneration,  codes,  license  rules. 
Many  other  features. 

Just  mail  the  coupon  printed  below  with  a  dollar 
bill  and  your  name  and  address,  and  we  will  send 
you  this  514-page  I.  C.  S.  Radio  Handbook  or  any 
of  the  other  I.  C.  S.  Handbooks  that  you  want  by 
return  mail.     Money  back  if  not  satisfied. 

I  enclose  $  ,  for  which  send  me.  post-paid, 
the  Handbooks  marked  X.  at  $1  each.  It  is  under- 

stood that  if  I  am  not  enUrely  satisfied  I  may 
return  them  within  five  days  and  you  will  refund 
my  money. □  RADIO   HANDBOOK,  $1 
□  Automobile     Handbook   _.     J 1 
□  Electrical    Handbook. 

i  Pharmacy    Handbook 
)  Traffic    Handbook   _   { 
1  Building    Trades     Handbook   S 
1  Machine    Shop    Handbook          J 
I  Salesman's    Handbook XltfllUUUOK   „   Jl  | 

Advertising    Handbook    $1  • 
LJ  Bookkeeper's    Handbook     11  I 
O  Civil    Engineer's    Handbook. 

I  Steam  Engineer's  Handbook 
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Now,  at  the  heighth 
of  their  first  season, 
the  POWER-PLUS 
Fieldless  Coils  are  be- 

ally  as  the  outstanding 

indorsed  and  recom- 
mended POWER- 

PLUS  Coils  and  Con- 

On     Their    Merit— 
POWER-PLUS  Coils  and  Con- 

densers have  won  thousands  of  en- 
thusiastic boosters  on  their  merit 

If  you  are  building  a  new  set — or 
improving  the  old  one  you  will  only 
be  fair  to  yourself  if  you  send 
for  the  free  folder  recently  pub- 

lished by  the  manufacturers  of 
POWER-PLUS  Products,  and 
the  seven  copyrighted  hook- 

up blueprints  which  they  are 
distributing  to  interested 
individuals  free  of  charge. 
Simply  clip  and  mail  your 
request  coupon  below  to 
the  A.  F.  Henninger 
Corporation,    4  5  0  7 

POWER- PLUS,    the 
new,  superior, 
Fieldless  Coil. 

POWER  PLUS  Kit- 
Set,  Fiddles*  Coil 
and  S.   L.   F.   Con- 

A.  F.  He n„i„Ber  Corp 

,_ 

4507  Ra\ enswood  Ave. 
Ch 

caso. 111. 

Gentleme 

Kindly  send   me  your 
hook-up   blueprints.      I 
lutely  FREE— and  I  am 

folder  and  7  Copyrighted 
understand   they  are  abso- 
not  obligated  in  any  way. 

Name... 

State 

5b einite  tffss Interference  Eliminator 
No  Radio  Set  Complete  Without  It 

Now  you  can  select  stations  at  will,  cut  out 
interference  and  undesired  stations — tune 
in  loud  and  clear.  Wonderful  results  with  any 
tube  or  crystal  set  using  any  kind  of  aerial  ex- 

cept loop  antenna.  Partially  absorbs  static 

Amazing  Re- 
sults, Better 

Reception 
Guaranteed  or 

We  Refund  Your 
Post-  Dollar.  Send 

paid.  Order  Today 

Select  Stations  At  Will 
Try  this  Interference  Eliminator  on  your  set- 
no  tools  — nothing  to  add  — attached  in  2  minutes 
to  aerial.  Doesn  t  disturb  present  log.  Direc- 

tions easy  to  follow.  Two  Dig'  banks  testify  to 
our  reliability.  Order  today— dollar  bill  will  do— 
we  take  the  risk— money  back  if  you  say  so. 
STE1MTE   LABORATORIES 

302  Radio  Building.  ATCHISON.  KANSAS 
Write  for  complete  Steinite  Radio  literature— 
it's  FREE.  Most  beautiful  and  least  expensive radio  sets  in  America. 

Ilya 

1 

EMM 
Radio's  biggest  season  is   here.     Get   our 
new  catalog  showing  huge  stocks  of  radio 
parts,  sets,  kits  at  lowest  rock-bottom 
prices.   Quick  service.    Wonderful  spe- 

cial offer  on  best  sets,  tubes,  batter- 
ies.    Write  for  free  copy.  ft 

W.-CBraun Co,  36-50  S.CIinlM  St, Chicago.  O.S. A/ 

(  Continued  from  page  44) 
no  limit  to  the  distance  between  the  two 
parts  and  it  is  often  very  convenient  to 
put  the  eliminator  in  a  cabinet  and  install 
it  in  the  basement  where  it  will  be  out  of 
the  way.  When  run  in  a  damp  place  it 
will  be  a  good  idea  to  use  a  three  wire 
cable  with  an  outer  rubber  cover  in  addi- 

tion to  the  braid  so  that  internal  leakage 
will  not  develope. 

As  previously  explained,  it  is  advisable 
co  keep  the  apparatus  in  the  output  cir- 

cuit, such  as  the  chokes  and  large  fixed 
condensers,  at  the  opposite  end  of  the 
baseboard  from  the  input  portion  of  the 
circuit  as  shown.  If  the  parts  are  rearranged 
so  the  condensers  come  close  to  the  trans- 

former you  may  be  almost  sure  of  a 
persistent  hum  which  will  be  almost  im- 

possible to  eradicate.  For  the  same 
reason,  do  not  locate  the  eliminator  so 
that  the  three  wire  cable  passes  close  to 
the  transformer  end  on  its  way  to  the 
receiver.  If  it  does,  it  is  almost  certain 
to  pick  up  some  hum. 

In  Fig.  12  the  outlines  of  the  apparatus 
are  shown  in  light  continuous  lines,  the 
main  wires  by  heavy  full  lines  and  the 

"ground  wires"  to  the  case  by  dotted- 
lines.  All  of  the  wires  electrically  con- 

nected to  the  (-B)  post  are  considered  as 
being  ground  wires  although  not  neces- 

sarily connected  to  earth,  while  the  wires 
going  to  the  positive  amplifier  and  detec- 

L 

Bill  of  Materials 
No.  of 

Index       Pieces  Name 
Kl -._        2     0.1  m.f.  Tobe  Deutschmann 

Fixed  Condensers. 
K2-K3....      2     2.0  m.f.  Tobe  Deutschmann 

Fixed  Condensers. 
K4-K5  .. .      2     4.0  m.f.  Tobe  Deutschmann 

Fixed  Condensers. 
K6. ._        1      1.0  m.f.  Tobe  Deutschmann 

Fixed  Condensers. 
L1-L2. —      2      30    Henry   Thordarson    Iron 

Core  Choke  Coils. 
MA.        1      0-100  Scale,  Jewell  Milliam- 

Rl._        1      No.    25,'  25,000    to    250,000 ohm.  Bradley  ohm. 
R2._        1     No.  10.  10,000  Fixed  Brad- 

leyunit  Resistance,  or  No. 
10,  10,000  to  100,000  ohm. 
Bradleyohm.  The  latter 
is  shown  and  is  best. 

S        1      Small  Panel  Switch,  Nickled Knife  Type. 

SL        1      Cutler-Hammer     Toggle Switch. 

SW        1      D.  S.  P.  S.  T.  Baby  Knife 
Switch,  Porcelain  Base 
Type. T        1     Raytheon  Tube. 

TRANS..  1  Acme  B-4  '  B"  Eliminator Transformer. 
TS._        1     Standard  Tube  Socket. 
U    1  Standard  Molded  Recepta- 

cle used  in  electric  lighting work. 

A._        1      7"xl8"x3/16"  Dilecto  Panel. 
B    1  7"xl  7  H"x ; ;,"  Wood  Base- 

board. 
C._        1     Standard     Flexible    Lamp 

Cord,  No.  18.  Length  de- 
pends on  distance  of  elim- 
inator from  lighting  socket 

D         8'    Three      Conductor      Belden 
Cable  with  three  rubber- 
covered  conductors  in  a 
heavy  braid. 

E        2     Electric  Light  Socket  Plugs. 
F        1      I}i"x3}i"x3    16"DilectoTer- minal  Connection  Strip. 
G —       3     Eby  Binding  Posts. 
H         2     Brass    Corner    Brackets    for 

stiffening  panel. 
1    60     Solder  Lugs. 

J    15'     Rubber      covered       Flexible Wire.       Strand    used     for 
wiring  sets. 

10'     Busbar,  Tinned  Copper. 
1      Roll  of  Solder. 

60     Assorted  Wood  Screws. 

POLKS  REFERENCE  BOOK 
FOR    DIRECT   MAIL   ADVERTISERS 
Shows  how  to  Increase  your  business  by 

the  use  of  Direct  Mall  Advertising,  60  pages 
full  of  vital  business  facts  and  figures.  Who, 
where  and  how  many  prospects  you  have. 
Over  8,000  lines  of  business  covered. 

Write  for  your  FREE  copy. 

R.  L.  POLK  &  CO.,  Detroit,  Mick. 
599  POLK    DIRECTORY    BUILDING 
Branches    In   principal   cities  of  U.    S. 

The  Rve  Tube 

/ 

I  Set  which startled 
the  World 

SasterpIecI! 
Tbe  Greatest  Veine 
Ever  Offered  in  A 
Radio  Receiving  fat 

At  Authorized  Dealers 

(Turn  to  page  55) 

Tell  them  you  read  it  in  Radio  Age 

'oor  Aerial  that 

is  more  selective  and 

more  efficient  than  any  outside 
antenna.  This  device  has  estab- 

lished an  enviable  D-X  record  in 

the  congested  district 
of  Chicago  for  the 

past  two  years. Sent  prepaid  on  receipt  of  money  order 

AERION  AERIAL  CO 
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Plenty    of  WGY   Waves   For 
Fans  to  Pick  Up 

Those  who  grope  among  the  air  chan- 
nels at  night  have  found  an  increasing 

number  of  radio  stations  signing  "General 
Electric  Company,  Schenectady."  There 
are  now  nine  transmitters  applying  elec- 

trical impulses  on  nine  different  wave- 
lengths from  Schenectady,  and  during 

some  periods  seven  transmitters  may  be 
on  the  air  at  the  same  time.  Not  all 

however  broadcasting,  some  are  trans- 
mitting code — but  each  is  on  its  own 

wavelength  and  each  is  applied  to  its 
apportioned  task. 

Schenectady,  in  the  past  eight  months, 
has  become  the  great  world  center  of 
radio  transmitter  experimentation.  With- 

in three  miles  of  the  city  the  General 
Electric  Company  has  constructed  a 
gigantic  transmitter  developmental  sta- 

tion. On  the  plot  of  many  acres  eight 
transmitters  have  been  erected.  Each 
transmitter  has  its  independent  antenna 
system  and  these  systems,  as  well  as  the 
transmitters,  are  constantly  undergoing 
changes  as  information  on  operation  and 
reception  accumulates.  All  transmitters 
are  constructed  on  wooden  frames  and 
may  be  quickly  dismantled  or  altered 
as  defects  are  discovered  and  new  meth- 

ods are  devised. 
The  men  at  the  transmitters  are  doing 

only  part  of  the  work,  for  development 
would  be  impossible  without  reports  on 
reception  of  the  output  of  these  stations. 
The  entire  country,  as  a  result,  becomes 
a  laboratory  and  the  interested  radio 
experimenter  is  invited  to  become  a 
volunteer  co-worker.  The  General  Elec- 

tric Company  is  greatly  indebted  to 
these  listeners  who  have  thus  far  reported 
on  the  various  tests,  notably  the  50  kilo- 

watt broadcast  tests  and  the  programs 
broadcast  alternately  from  vertical  and 
horizontal  antennas  on  super-power. 

Reports  from  volunteer  listeners  are 
supplemented  by  observations  made  by 
a  corps  of  field  engineers  who  are  detailed 
to  various  parts  of  the  country.  For 
example  engineers  are  traveling  about 
with  trucks  equipped  with  measuring 
instruments  by  means  of  which  the 
characteristics  of  the  radiated  energy 
may  be  accurately  set  forth. 

Investigations  at  the  South  Schenec- 
tady station  include  the  short  and  long 

wavelengths,  code  and  broadcast  sig- 
nals, with  various  degrees  of  power  input 

and  a  side  variety  of  antenna  structures. 

Engineers  are  painstakingly  recording 
data  on  transmission  during  daylight 
and  dark,  in  rain,  snow  or  fog,  during 
the  daylight   and   at   dark. 

At  the  present  time  the  following 
stations  may  be  heard  on  the  air  with 
broadcast  programs  from  the  studio  of 

WGY:  2XAG,  379.5  meters,  2XK,  109 
meters;  2XAF,  41.88  meters.  Tele- 

graph or  continuous  wave  signals  are 
put  out  from:  2XAZ,  214  meters;  2XAC, 
80  meters;  2XAD,  21  meters;  2XAW, 

15  meters.  "2XAH  operation  on  1560 
meters  is  now  undergoing  changes  in 
design,  but  has  been  on  the  air  for  weeks 
and  will  be  hear  adgain  in  a  short  time. 
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U.S.  RAILWAY IL 

Steady  Work—  No  Layoffs— Paid  Vacations    4 
Travel — See  Your  Country  9 

Common  Education  Sufficient  g 
BOYS,  MEN,  17,  up.     ACT  IMMEDIATELY      t 

$158-$225  a  Month  ? 
ALL  POSTAL  SALARIES  JUST  RAISED 
MAIL  COUPON  BEFORE  YOU  LOSE  IT 

/       Franklin  Institute,  Dept.  M331,  Rochester,  N.  Y. 

"      Sirs:  Rush  to  me,  without  charge,  (1)  Sample 
Railway  Postal  Clerk  Examination  questions; 

(2)  tell  me  how  to  get  a  U.  S.  Government  job; 
(3)  send  list  of  positions  open  to  me. 

Nar, 

mmrnary  step 

forward 

Complete,  nothing else  to  buy. 

Operates  at  maxi- mum efficiency  at  all 
times  on  either  di- 

rect or  alternating 
current,  any  fre- 

quency. Noiseless — no  hum. 
Delivers  unlimited 

current  to  any  re- 

FERBEND  "B"  ELIMINATOR 
Now  you  can  supply  plate  voltage  to  your  Radio  Set  at  a 

price  scarcely  higher  than  new  "B "Batteries !  Your  electric 
light  socket  and  the  new  Ferbend  "B"  Eliminator  furnish  the 
permanent  means  of  efficient  "B"  current  supply  for  any  set. 
No  need  for  you  to  pay  more  than  $9.75  for  a  "B"  battery 
eliminator  for  Ferbend  guarantees  theirs  to  be  equal  or  supe- 

rior to  any  on  the  market  regardless  of  price.  Our  price  was 
fixed  with  the  interests  of  the  radio  buying  public  in  mind. 

The  result  is  efficient  and  permanent  "B"  current  now  placed 

Within  Reach  of  All 
The  price  of  this  remarkable  new  unit 
is  spectacular  in  more  ways  than  one. 
Besides  saving  you  from  SIS  to  SSO  it 
is  amazingly  low  considering  the  qual- 

ity and  superiority.  Surely  it  marks 
a  revolutionary  step  f  orward  in  radio. 

Equip  your  set  NOW  with  this  mar- 
velous instrument,  and  be  convinced. 

FER.BEHD 

This  company  also  manufac- 
tures the  famous  Ferbend 

WAVE  TRAP-the  instru- 
ment which  has  been  widely 

imitated  but  never  equalled. 
It  is  the  only  original  and 
genuine.  See  advertisment 
on  page  54. 

Ask  your  dealer,  or  send  direct 
Until  nation-wide  distribution  is  completed  it 

is  possible  that  your  dealer  hasn't  stocked  the 
Ferbend  "B"  Battery  Eliminator  as  yet.  So  you 
will  not  have  to  wait,  we  will  make  shipment 
direct  to  you  upon  receipt  of  $9.75,  or  C.  O.  D., 
if  desired.  Remember,  superior  results  are  guar- 
teed  or  your  money  back.  Be  one  of  the  first  to  own  and 
use  the  Ferbend  Maxmin  "B"  Batter?  Eliminator.  Use  the 

coupon  NOW".' FERBEND  ELECTRIC  CO. 
431  W.  Superior  St.        •        Chicago,  Illinois 

ceiving  set,  regard- less of  number  of tubes. 
Delivers  100  volts 

to  any  set. 
Cost  of  operation 

less  than  50c  a  year. 

It  lasts  indefi- 
nitely. 

All  parts  are  spe- 
cially designed  and 

manufactured  by  us 
for  this  purpose  only. 
Unconditionally 

Guaranteed 

to  be  equal  or  supe- 
rior to  any  elimina- tor on  the  market, 

regardless  of  price. 

FERBEND  ELECTRIC  CO. 
431  West  Superior  St.,  Chicago 
□  Send  at  once.   I  am  enclosing  $9,75. 
D  Send  C.  O.  D. 

D  Send  Literature. 
Xame   

Let  Our  Hook-ups  be  Your  Guide 
Tell  ihetn  you  read  it  in  Radio  Age 
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WITH URERS 

Electricity  and  Music  Unite 
in  Panatrope 

Before  a  distinguished  audience  of 
scientists,  musicians,  and  men  and  women 
prominent  in  society,  the  Panatrope,  a 
new  musical  reproducing  instrument 
which  for  the  first  time  utilizes  the 
electrical  principle  for  the  reproduction 
of  sound,  was  presented  at  Aeolian  Hall 
recently. 

The  panatrope  has  been  perfected  by 
scientists  of  the  Radio  Corporation  of 
America,  the  General  Electric  Company, 

the  Westinghouse  Electric  and  Manu- 
facturing Company  and  the  Brunswick- 

Balke-Collender  Company. 
The  program  consisted  of  introductory 

remarks  by  P.  L.  Deutsch,  Vice  President 
of  the  Brunswick-Balke-Collender  Com- 

pany, selections  by  the  assisting  artists,. 
Mario  Chamlee  of  the  Metropolitan 
Opera  Company  and  the  Elshuco  Trio, 
a  speech  by  Dr.  Alfred  N.  Goldsmith, 
Chief  Broadcast  Engineer  of  the  Radio 
Corporation  of  America,  who  talked  over 
the  radio  from  Washington  through  the 
panatrope,  and  selections  on  the  pana- 

trope itself. 
The  panatrope  is  a  new  musical  repro- 

ducing instrument  involving  new  inven- 
tions and  entirely  new  principles.  The 

phonograph  cannot  faithfully  reproduce 
all  the  delicate  vibrations  of  the  elec- 

trically recorded  records.  It  remained 
for  the  panatrope,  based  as  it  is  on 
electrical  recording  and  electrical  repro- 

duction, to  complete  that  union  of 
electricity  with  music  which  has  marked 
a  milestone  in  scientific  and  musical 
fields. 

Through  the  panatrope  it  is  possible 
to  take  an  original  sound,  cause  it  to  be 
changed  to  light  waves  and  electrical 
waves  and  finally  reproduce  it  again 
with  a  loss  and  distortion  which  is 
infinitesimal. 

Zenith  Dividend 

At  a  meeting  of  the  Board  of  Directors 
of  the  Zenith  Radio  Corporation  held 
November  4,  the  regular  annual  dividend 
of  six  per  cent  was  declared,  plus  an  extra 
of  four  per  cent,  payable  January  2,  1926, 
to  stockholders  of  record  December  1, 
1925. 

The  above  action  is  the  result  of  the 
report  of  operations  for  the  year  just 
closed.  Net  profits  for  the  year  exceeded 
those  of  the  preceding  year  by  175%,  it 
is  stated. 

Radio  Trade  Meeting 
Set  for  New  York 

The  fifth  annual  convention  of  the 
National  Radio  Trade  Association  will 
be  held  at  the  Hotel  Ambassador, 
Atlantic  City,  the  week  of  May  10, 
1926,  according  to  announcement  by 
F.  E.  Potter,  Chicago  radio  manufac- 

turer, chairman  of  the  committee  on 
annual  meetings. 

Retailers,  jobbers  and  manufacturers 
will  attend  from  every  section  of  the 
United  States,  according  to  early  reports 
from  the  membership  of  this  organiza- 

tion which  is  the  largest  exclusively 
radio  trade  body  in  the  country. 

Bureau  of  Standards  Does 
Not  O.  K.  Claims 

The  attention  of  the  Bureau  of  Stand- 
ards has  again  been  called  to  the  frequent 

misuse  of  its  name  in  connection  with  the 

sale  of  dry  batteries  for  radio  receiving 
sets.  Claims  have  been  made  by  some 
dealers  and  factory  representatives,  that 
the  superiority  of  their  particular  brands 
of  dry  batteries  has  been  shown  by  tests 
made  at  the  Bureau  of  Standards.  Tests 

of  batteries,  including  the  dry-cell  "A" 
and  "B"  batteries  for  radio  use,  are  made 
at  the  Bureau  in  accordance  with  govern- 

ment specifications. 
These  tests  are  made  to  aid  the  depart- 

ments of  the  government  in  the  purchase 
of  batteries  and  to  help  each  manufac- 

turer to  improve  his  product.  The 
Bureau  does  not  publish  the  results  of 
its  tests,  nor  does  it  inform  any  manu- 

facturer of  the  results  of  its  tests  on  other 

manufacturers'  batteries.  Therefore, 
statements  that  any  make  or  brand  of  bat- 
•tery  is  superior  as  shown  by  tests  made  at 
the  Bureau  of  Standards  are  unwarranted. 

NEW  COIL  FORMER 

A  DEVICE  which  will  help  materially  in  the 

*"*  winding  of  spiderweb,  low  loss  and  other  types of  coils,  has  been  put  on  the  market  by  the  Franklin 
Coil  Winder  Co.,  and  is  shown  in  the  accompanying 

picture. Although  the  device  would  be  more  appropriately 
called  a  "coil  former"  it  will  help  many  an  experi- 

menter to  make  clean-cut  and  business-like  coils. 
It  consists  of  a  set  of  spokes  and  metal  blocks 
which  may  be  fitted  together  into  a  variety  of 
patterns  covering  the  construction  of  many  types 
of  inductances. 

Taper  Thickness  of  Plates 
In  New  Condenser 

A  NEW  variable  condenser  of  the 

-£*-  grounded  rotor  type  in  which  s.  I.  f. 
tuning  is  accomplished  not  by  the  eccen- 

tric shape  of  the  rotor  or  stator,  but  by 
a  tapering  thickness  of  rotor  and  stator 
plates,  is  announced  by  the  Allan  D. 
Cardwell  Co. 

This  condenser  secures  straight  line 
tuning  by  using  plates  whose  thickness 
is  tapered  so  as  the  plates  are  revolved 
they  tend  to  dovetail  more  closely  due 
to  the  variable  thickness  of  both  stator 
and  rotor. 

The  new  type,  known  as  the  type  E, 
are  said  to  be  more  rugged  than  the 
original  Cardwell  on  account  of  the  extra 
thickness  of  the  plates. 

Tell  them  you  read  it  in  Radio  Age 

China  Radio  Reproducer 
Attracts  Attention 

One  of  the  points  of  interest  at  Cleve- 
land's recent  Radio  Show  was  the  "Kirk" 

vitreous  china  radio  reproducer  manu- 
factured by  the  Cambridge  Sanitary 

Manufacturing  Company. 

This  product  represents  quite  a  devia- 
tion from  former  reproducers  in  both 

material  and  construction.  The  design 

is  patterned  after  the  sound  shells  of 
famous  orchestras,  having  many  import- 

ant advantages,  principally  the  large, 
vibrationless  base  and  the  rim  construc- 

tion, in  which  the  rim  forms  a  part  of 
the  base,  eliminating  vibration  at  both 

points 
Moves  Offices 

Ernest  Walker  Sawyer  has  moved  his 
offices  from  the  Chapman  Building  to 
1915  Santa  Fe  Avenue,  Los  Angeles. 

Mr.  Sawyer  represents  the  Silver- 
Marshall,  Amsco,  Radiotive  and  several 
other  well  known  lines  in  the  West. 

Company  Incorported 
R.  C.  Blume  Company,  with  offices  at 

1650  Monadnock  Bldg.,  Chicago,  has 

been  recently  incorporated  for  the  pur- 
pose of  handling  a  complete  line  of 

electrical  and  radio  specialties  on  a  dis- 
tributors basis. 
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Radio  Game  Grows  into 
a  Lusty  Infant 

As  evidence  of  the  tremendous  hold 
which  radio  has  taken  upon  the  public, 
the  Chas.  Freshman  Company,  Inc.,  of 
New  York  and  Chicago,  manufacturers 
of  the  line  of  Freshman  Masterpiece 
Receiving  Sets,  announced  the  following 
figures  of  business  done  during  the  past 
few  months: 

The  net  sales  of  the  Company  for 
September,  1925,  were  $676,442.69,  as 
against  net  sales  for  September,  1924,  of 
$161,583.73;  an  increase  of  more  than 
300% — and  yet — one  month  later,  the 
net  sales  were  almost  twice  those  of 
September.  For  October,  1925,  net  sales 
were  $1,290,174.65,  as  against  $366,417.83 
for  the  same  month  in  1924.  As  a  matter 

of  comparison,  the  sales  for  the  entire 
year  of  1924  were  $2,122,315.92,  showing 
conclusively  that  sales  for  the  one  month 
of  October,  1925,  approximated  60%  of 
the  entire  amount  of  business  done  in 
the  year  of  1924. 

Other  companies  report  excellent  vol- 
ume of  business. 

Pole  Piece  Winder  Runs  at 
10,000  r.p.m. 

An  automatic  coil  winding  machine  for 
winding  pole  pieces  on  telephone  and  loud 
speaker  units  has  been  announced  by  the 
Radio  Production  Machinery  Co. 

The  winding  machine  turns  the  spools 
at  a  rate  of  10,000  r.p.m.,  the  wire 
traveling  at  60  miles  an  hour.  Wire  up 
to  No.  44  enamel  may  be  run.  The 
device  is  also  made  in  multiple  spindle 
to  take  care  of  different  types  of  jobs. 

Charges  Your  B  Battery 
From  Your  A  Battery 

A  novel  B  battery  which  can  be  charged 
from  the  A  battery  by  the  simple  expe- 

dient of  placing  all  of  the  cells  in  parallel 
for  charging  and  series  for  discharging, 
has  been  placed  on  the  market  by  the 
Orotone  Battery  Co.  This  unit  was 
exhibited  at  the  Radio  Show  held  at 
the  Furnite  Mart  in  Chicago  and  attracted 
considerable  attention. 

■ ■■■■■■1 ■ 
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Group  Control  for 
Neutrodyne  Receivers 

Neutrodyne  owners  and  those  who 

are  constantly  trying  out  different  cir- 
cuits will  welcome  a  recent  product 

marketed  by  the  Kurz-Kasch  Co.,  which 
consists  of  a  gear  rack  and  a  set  of  gear 
which  may  be  attached  to  any  three 
condensers  so  as  to  secure  group  tuning 
control. 

The  center  condenser  is  the  master 
control  and  has  in  addition  an  E-Z 
Toon  vernier,  as  have  the  left  and  right 
hand  condensers  pictured  in  the  illus- 

tration herewith.  With  the  center 
knob  the  operator  moves  all  variables 
simultaneously  over  the  wave  band. 
Slight  discrepancies  In  the  different 
sized  antennas  and  the  inductances 
may  be  ironed  out  by  means  of  the 
verniers  attached  to  the   group  control. 

What  appealed  to  the  Radio  Age 
staff  mostly  was  the  fact  this  unit 
which  the  Kurz-Kasch  Co.  supplied 
us  mounted  up  in  a  demonstrator  panel, 
can  be  attached  to  a  baseboard  and 
used  as  a  means  of  testing  any  number 
of  different  inductances  without  having 
to  tear  down  the  test  set  every  time. 
The  condensers  used  in  the  group  con- 

trol demonstrator  were  made  by  the 
U.  S.  Laboratories.  The  device  may 
be  readily  attached  to  any  set  using 
three    dials. 

As  a  means  for  simplifying  the  neutro- 
dyne control  the  E-Z  Toon  group  con- 
trol should  be  especially  acceptable 

to  all.  In  our  laboratory  tests  on  a 
set  of  three  inductances  it  was  a  very 
simple  matter  to  compensate  with  the 
verniers  so  when  the  center  master  dial 
is  revolved  station  after  station  comes  in 

Only  a  slight  variation  on  one  of  the 
verniers  was  necessary  to  build  up 

a  signal  to  maximum, — after  that  the 
control  was'  operated  from  the  center knob. 

Gold  Watch  Prize  for 
Most  Miles  Per  Watt 

A  21  jewel  watch  with  solid  white 
gold  hand  engraved  case  and  a  Lord 
Elgin  movement  has  been  selected  as 
the  1926  prize  offered  by  the  Jewell 
Electrical  Instrument  Co.,  in  their 

"most  miles  per  watt"  contest  which  is 
open  to  all  American  and  Canadian 

licensed    transmitt'ing    amateurs. 
The  contest  closes  on  June  1,  1926. 

The  winner  will  be  the  one  who  has 
submitted  documentary  proof  of  havnig 
transmitted  by  wireless  telegraphy  the 
most  miles  per  watt  over  a  distance  of 
three  hundred  or  more  miles. 

The  input  wattage  in  the  contest 
shall  be  taken  as  the  sum  of  the  watts 
in  the  filament  and  plate  circuits  of 
the  tube.  In  order  to  simplify  matters 
the  watts  will  be  taken  as  the  product 
of  volts  and   amperes. 

The  contest  is  attracting  considerable 
attention  among  members  of  the  brass- 
pounding  fraternity  in  this  country 
as  well  as  Canada. 

The  battery,  which  is  a  96  volt  one,  is 
cut  up  into  24  four  volt  sections  which 
are  charged  in  parallel  by  placing  of  a 
conducting  bar  into  a  line  of  unit  switches. 
The  battery  may  be  charged  in  fifteen 
minutes  with  enough  current  to  last 
the  evening,  while  the  charge  for  an  ex- 

hausted battery  is  about  four  hours. 
The  scheme  outlined  above  does  away 
with  the  necessity  for  a  special  charger 
for  the  96  volt  type. 

Inventor  of  Tirrill   Voltage 

Regulator  Is  Dead 
Allen  A.  Tirrill,  52  years  old,  an  inven- 

tor and  consulting  engineer  of  the 

Westinghouse  Electric  and  Manufactur- 
ing Company  died  recently.  Mr.  Tirrill 

was  the  inventor  of  a  voltage  regulator 
bearing  his  name. 

For  many  years  he  was  associated  with 
the  General  Electric  Company.  Schenec- 

tady, N.  Y.,  and  in  1910  became  an 
engineer  at  the  Westinghouse  Company. 
He  left  the  company  in  1916,  since  that 
time  being  one  of  its  consulting  engineers. 

Self -Aligning  Bearings 
A  set  of  bearings,  for  use  with  vario- 

meters, variocouplers  and  other  tuning 
devices  requiring  a  variable  inductive 
relation,  has  been  made  by  Edward 
Board,  a  designer  of  special  machinery. 
The  bearings  are  self-aligning  and  assure 
positive  electrical  contact. 

Pressure  Ground  Clamp 

Under  the  name  of  "Snap-tite"  the 
Snap-Tite  Clamp  Co.,  is  marketing  a 
ground  clamp  which  requires  no  soldering 
and  which  holds  the  wire  tight  against 
the  pipe  or  other  metallic  rod  used.  The 
clamp  is  made  in  three  sizes  to  take  care 
of  various  types  of  metallic  conductors. 

Tell  them  you  read  it  in  Radio  Age 

The  new  flat  cell  "B"  battery  re- 
cently announced  by  the  National 

Carbon  Company  makers  of  Eveready 
batteries,  utilizes  the  new  principle 
of  patented  battery  construction  by 
substitution  of  flat  cells  for  cylindri- 

cal cells. 
There  is  about  30  per  cent  more 

active  electricity-producing  material 
than  in  the  Heavy  Duty  Battery 
No.  770  of  identical  external  dimen- 

sions. About  fifty  per  cent  longer 

life  is  given  by  use  of  the  layer  con- 
struction. 
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EFFICIENCY 
That    Meets    the  Require- 

ments  of  Eminent 

Radio  Engineers 

Apex  Vernier  Dials  are  more 

than  mere  "knobs."  In  reality 
they  are  instruments  endowed 
with  an  ultra  degree  of  effi- 

ciency. Their  rich  elegance  of 
finish  lends  a  touch  of  striking 
attractiveness  to  any  set.  Pre- 

cision of  production  and  of 
operation  makes  a  good  set  a 
better  set — providing  greater 
range  of  selectivity — positive- 
ness  of  control — and  utmost 
simplicity  of  tuning  in  most 
difficult  stations.  Ratio  12  to  1. 
Clockwise  and  counter  clock- 

wise. No  back  lash.  Royal 
Brass  finish  4-inch  $1.50— 3  Vi- 
inch  $1.25.  Satin  Silver  Finish 
4-inch  $1.75— 3^-inch  $1.50. 
DeLuxe  Gold  (24K)  Finish  4- 
i  n  c  h  $2.50— 3V4-i  n  c  h  $1.85. 
Your  dealer  has  them.  If  not, 
order  direct. 

APEX  Rheostat    Dials 

are  as  essential  to  successful  operation 
and  pleasing  appearance  as  are  Apex 
Vernier  Dials.  Royal  Brass  Finish — 60c. 
Satan  Silver  Finish — 70c.  DeLuxe  Gold 
(24K)—  80c. 

APEX    ELECRTIC    MFG.    CO. 
Dept.   Ill 

1410  W.  59th  Street  CHICAGO 

RADIO  CATALOG 
also  LOG 
or  on    " bavet 

Our  1926  Beautifully  Illustrated  Catalog 
JUST  OFF  THE  PRESS!! 

Everything  new  in   Radio  at 
SLASHED   PRICES. 

Write  for  it  today,  before  you  buy 

anything.     Delay  means  losing  excep- 
tional  chance  to  participate  in   this 

great  BARGAIN-SALE.    Rush  your 
I  addr ,  rt  , 

»  LOG  BOOK  FREE. 

ECONOMY    RADIO    SALES   COMPANY 
288  6th  Ave.  Dept.  C  New  York 
DEAL    DIRECT    AND    SAVE    REAL    MONEY 

(No  Dealers) 

Let  out  Hookups  be  Your  Guide 

Pioneer  Announcer  Leaves 

KDKA's  Microphone 
One  of  the  best  known  voices  in  the 

world  will  become  silent,  as  far  as  the 
radio  audience  is  concerned,  this  month 
when  Harold  W.  Arlin,  pioneer  announcer 
of  the  world  and  chief  announcer  of 

Westinghouse  Station  KDKA  since  its 
beginning,  severs  his  connection  with 
the  station  to  take  a  position  in  the  com- 

mercial world  that  will  necessitate  end- 
ing his  residence  in  Pittsburgh. 

Mr.  Arlin  remains  with  the  Westing- 
house  Company,  however,  as  he  has 
been  appointed  manager  of  personnel 
for  the  Westinghouse  Electric  Products 
Company,  at  Mansfield,  Ohio,  and  with 
his  removal  to  the  Ohio  city  has  resigned 
his  position  as  Chief  Announcer  of  KDKA. 

H.  W.  ARLIN 

Mr.  Arlin  was  connected  with  the 

Westinghouse  organization  when  thecom- 
pany  instituted  broadcasting  by  estab- 

lishing the  world's  pioneer  station  in 
1920,  and  became  an  announcer.  No 
one  in  those  days  had  any  very  clear  idea 
of  the  qualifications  of  radio  announcer, 
but  it  quickly  became  apparent  that 
Mr.  Arlin  had  qualifications  that  made 
him  a  valuable  asset  to  the  station;  his 
virile,  resonant  voice,  his  exceedingly 
clear  enunciation,  his  tact  in  handling 
people  under  the  peculiar  nervous  strain 
of  broadcasting,  his  coolness  and  good 
judgment  under  trying  circumstances, 
his  wide  knowledge  of  music,  sports  and 
other  matters  most  commonly  broad- 

cast, his  amiable  disposition  reflected 
in  his  voice,  soon  endeared  him  to  the 
rapidly  growing  radio  audience. 

Thousands  of  Letters 

The  hold  Mr.  Arlin  has  on  the  radio 
audience  is  evidenced  by  the  thousands 
of  letters  he  has  received  from  every 
section  of  the  United  States  and  from 
nearly  every  civilized  country  in  the 
world,  friendly  personal  letters  from 
people  who  have  never  seen  him,  in  most 

(Continued  on  page  53) 
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"Vm  a  MASTER 

OPERATOR 
AMPERITE  never  distinguishes  between 
a  novice  and  an  experienced  operator  for 
the  wonderful  clarity  and  full,  rich  tones 
it  makes  possible.  Just  pull  the  switch 
and  each  individual  tube  does  its  utmost 

to  outdo  the  other  tubes.  The  "Self-Ad- 
justing" rheostat  thattakes  theguessout 

of  tube  control.  Used  in  all  popular  con- 
struction sets.  Price,  $1.10. 

There  is  an  AMPERITE  for  every  tube 

•jl  Write  for  free  hook-ups *fr^^diatt  Gompany 

Jhe  "SELF-ADJUSTING" Rheostat 

FOR  CLEAR,  QUIET  "B"  POWER 

si 

WlIiJjTlf 
RADIO 

Storage  "B"  Battery    * 
24VoitI  Lasts  Indefinitely— Pays  for  Itself 

before.     Recharged  at  a  negli- 
.    rformance  unheard  c   

Kible  cost.  Do  1 1  >...,>■  Hiii.Hh,,,.-  r-M'wiT  tl.«;  \e  olcai  .  pure  and  quiet. 
A  i>i"-"Vc,.]  Mil  I  I  (!-<!<■<!  ;.■■  Si:)n..inr<(  1m'  IwHiini:  Ka<  lc  An tli oritur.  inHuu 
mc  Pop.  Radio  Laboratories,  Pop.  Sri.  Inst.  Standards,  Radio  News 
Uli  l.cfax.  Inc..  and  olli.r  1  ,n  ,  ,nrl  :.n  i  Insrit  uti.-nH  Equipped  with 
Solid  Rubber   Case,  nn   insurance  against  acid  and   leakage.  Extra 

I  e  jars.  Heavy  rufTKcd  plates.  Order  yours  today! 

SFND  TSTO  "MOTSTFY  Just  state  "umber  of  batteriea 

pCL\LJ  INV^  JVH^IMUX  wantedand  we  will  ship  day  order 

is  received.  Extra  Offer:  ■<  Im  [■  to  Hoe  in  serios  r.-u;  voli-i ,  $10.00.  Pay exp  ossman  after  examining:  batteries,  o  per  cent  discount  for  cash 
with  order.   Mail  your  order  now! 

WORLD  BATTERY  COMPANY 
1219  So.  Wabash  Ave.,      Dept.  81        Chicago,  I1L 

MoJorsofthe  Famous  World  Radio"  A"  Sloraac  Battery 
Price*;  6-voU,  loo  Amp.  tu.es;  i  „  .^imp.tUM. AU  equip,,*  ,i  ,„,,:/,  tjotid  huliaer  Cote. 

World 
(STORAGE  BATTERIES 

ftDKA.*-. WEAF>  WGN  " WJS  >  KrO  -■ 
KGO^KFAF^WOygRgS 

your  Buescher  Saxophone 
You  can  do  it — easy.  3  lessons  free  with  each 
new  instrument  give  you  a  quick  start.  Prac- 

ticing is  fun  because  you  learn  so  fast.  And  it 
will  make  you  popular,  in  demand,  the  center 
of  attraction  everywhere  you  go.  Always  a  hit. 
Even  if  you  have  failed  with  some  other  instru- 

ment, you  can  learn  the  simplified  Buescher 
Saxophone.  Don't  delay.  Get  into  the  big  fun. 
Any  instrument  sent  for  6  days'  free  trial.  Easy terms  if  you  decide  to  buy.  Write  now  for 
beautiful,  free  literature.    Address: 
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Pioneer  Announcer  Leaves 

KDKA's  Microphone 
(Continued  from  page  52) 

cases,  but  who  write  to  him  as  they 
would  to  a  warm  and  highly  esteemed 
personal  friend  of  long  standing.  The 
best  knawn  American  voice  in  Europe, 
the  London  Times  editorially  calls  him. 

"Young  'Arry  W.'  ",  Johannesburg, 
South  Africa,  affectionately  dubs  him. 
Among  the  radio  fans  in  Australia,  South 
Africa  and  the  British  Isles,  especially, 
his  name  is  almost  a  household  word  and 

his  photograph  is  familiar.  In  the  out- 
side world,  as  well  as  among  the  officials 

of  the  company  itself,  his  work  as  an- 
nouncer   has   received  commendation. 

Marshall  Foch  and  Lloyd  George  are 
among  the  international  celebreties  Mr. 
Arlin  has  introduced  to  the  radio  audi- 

ence. Other  notables  whose  appearance 
in  the  air  he  has  announced  are  Theodore 
Roosevelt,  Jr.,  Governor  Pinchot,  Fritz 

Kreisler,  Manager  "Bill"  McKechnie 
of  the  world's  champion  Pittsburgh 
Pirates;  Babe  Ruth,  Hughey  Jennings, 
Lillian  Gish,  Priscilla  Dean,  and  a  host 
of  other  stage  and  movie  stars. 

Mr.  Arlin  is  one  of  the  incorporators 

and  the  first  vice  president  of  the  Na- 
tional Association,  Radio  Announcers 

of  America.  He  has  made  addresses 
before  Rotary  and  Exchange  clubs  in 
various  cities,  and  has  appeared  as  guest 
announcer  from  stations  in  Chicago, 

New  York,  Boston,  Providence,  Roches- 
ter, Syracuse  and  other  cities. 

Handling  Concerts 

One  of  the  highlights  of  Mr.  Arlin's 
radio  activities  was  the  handling  of  the 
concerts  from  Wanamakers  in  New  York 
and  Philadelphia  which  were  transmitted 
to  England  by  Westinghouse  Interna- 

tional Short   Wave   Relay  System. 
In  his  position  Mr.  Arlin  will  be  in 

charge  of  employment,  the  educational 
activities,  relief,  safety,  and  all  factors 
pertaining  to  the  personnel  of  the  Mans- 

field works. 

"Radio  announcing  has  been  a  fas- 
cinating thing  for  me,  with  its  oppor- 

tunities for  studying  the  character  and 
eccentricities  of  people  and  its  peculiar 

possibilities  for  making  friends,"  Mr. 
Arlin  said.  Due  to  my  position  as  KDKA 
announcer,  I  have  been  able  to  make 
friends  and  acquaintances  in  numbers 
exceeded  by  few  people,  including  poli- 

ticians who  are  supposed  to  know  every- 
body. I  can  go  into  any  city  and  feel 

that  I  am  among  friends,  instead  of  in 
a  strange  land,  and  hosts  of  people  will 
instantly  connect  me  with  the  station 

upon  hearing  my  name." 

Enormous  Amplification 
Needed 

(Continued  from  page  20) 

fication,  all  of  which  will  require  six  tubes, 
this  weak  little  signal  from  the  distant 
station  has  been  amplified  three  million, 
two  hundred  seventy-six  thousand,  eight 
hundred  times  by  the  time  it  reaches  the 
loud  speaker.  Here  then,  is  the  secret 
which  makes  it  possible  to  take  these  in- 

finitely weak  signals  which  are  so  far  out 
of  the  range  of  the  human  senses  and 
bring  them  out  with  enormous  volume. 

Surprise  Your  Friends 
With  The  Improved  Tone 
Quality  of  Your  Radio  Set 

IT  IS  NOT  ENOUGH  that  a  good  radio 
receiver  is  selective  or  is  able  to  bring 

in  distant  stations.  Quality  of  reproduc- 
tion is  now  considered  as  important  as 

selectivity  and  sensitivity. 

Fortunately,  the  tone  quality  of  your  radio 
set  can  be  quickly  improved  an  i  perfected 
without  disturbing  the  existing  wiring  of 
the  set.  All  that  is  necessary  is  to  replace  { 
your  present  audio-transformer  amplifier 
with  a  Bradley- Amplifier.  This  compact 
unit  employs  no  transformers  and  amplifies 
all  tone  frequencies  with  faithfulness  and 
clarity,  and  without  distortion. 
It  is  a  mark  of  distinction  to  have  a  radio 
receiver  of  fine  tone  quality  and  you  will 
surprise  your  friends  with  the  remarkable 
improvement  in  your  set  that  follows  the 
use  of  a  Bradley- Amplifier.  It  is  as  easy  to 
install  as  a  B-Battery  and  usually  can  be 
installed  within  the  receiver  cabinet. 

Be  sure  to  try  one,  tonight. 

oAsk  Your  Nearest  Radio  Dealer  for  a 

Brainy-Amplifier Resistance-Coupled 
PERFECT  AUDIO  AMPLIFIER 

TRUC
KED 

away  within 

the  polished bakelite 
 
base  of 

the  Bradley-
Am- 

plifier are  six  in- conspic
uous, 

solid  molded  re- sistance
  

units 

known  as  Brad- leyunits
.  

They 
are  permanen

dy 

soldere
d  

into 

place  and  can never  work  loose 

or  cause  trouble. 

The  Bradleyunit 
is  the  heart  of  the 

Bradley- Amplifi- er because  it 
alone  can  amplify 
the  incoming 

tone  frequencies 

without  distor- tion. It  replaces 
the  ordinary 

bulky  audio-fre- 

quency trans- former and  elim- inates the  most 

frequent  cause 
of  distortion  in  a 
radio  receiver. 
The  Bradleyunit 

cannot  deterio- rate or  change 
with  age. 

Mail 
the 

Coupon 

ALLEN-BRADLEY  COMPANY 
289  Greenfield  Avenue,  Milwaukee,  Wisconsin 

Please  send  me,  by  return  mail,  literature  on  the 
new  Bradley- Amplifier. 

Name. 

Address . 

Tell  them,  you  read  it  in  Radio  Age 
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Build  the  Set  That 

Holds  4  World's  Records 

The  receiver  that  brought  in  sta- 
tions 6,000  to  8,000  miles  distant 

with  loud  speaker  volume  night  after 
night.     All  records  fully  verified. 

Holds  World's  Records  For 
(1)  Longest    distance    ever    received    on    a 

loop  aerial — 8.375   miles 
(2)  Most    consistent    reception    of    stations 

6.000  to  8,000  miles  distant— 117  pro- 
grams in  three  months. 

(3)  Brought    in   6   different   stations  in  V/x 
hours — all  over  6,000  miles 

PRICE 
Complete  Set  of  Parts   $89.00 
(Includes  all  parts  necessary  to  make  an 
exact  duplicate  of  this  wonderful  receivr  to- 

gether with  book  of  instructions  and  complete 
blue  prints.) 

Story  of  development  and  proofs  of  records 
sent  on  receipt  of  stamped  and  addressed 
envelope.     Circular  free  upon  request. 

Scott  Radio  Laboratories 
35  S.  Dearborn  St.,  Chicago 

Dealers  and  Set  Builders  write  for  discounts 

HowtoMakeMoreMoitey 
Sell  radio,spare  time — evenings.  A  demon- 

stration means  sure  sale.  Whip  any  compe- 
tition— longest  distance  possible — lowest 

prices — big  commissions.  No  selling  or  radio 
experience  necessary.  12  sales  lessons  and  10 
radio  service  lessons  FREE.  Local  ads,  at- 

tractive booklets  and  letterheads  with  your 
own  name.  Exclusive  territory  to  proven 
men.  Start  right  now  to  build  a  permanent 
business  of  your  own. 

$100  Weekly  in  Spare  Time 
Many  representatives  making  from  $50  to  $100  week- 

ly, working  evenings— you  can  do  the  same.  Our  84 
page  Ozarka  plan  will  prove  it— FREE  copy  for  those 
who  ask  for  Book  No.  100.  Better  write  today— ter- 

ritory going  fast— only  plan  of  its  kind — a  proven 

success  for  four  years.  Don't  fail  to  give  name  of 
your  county. 

OZARKA.  IllC.  122  Austin  Avenue  A  , VMIUiA^ns.        
Chicago,  Illinois 

J50  FLINT   Distortionless 
Audio  Transformer 

Sold  on  Money  Back  Guarantee 
Write  for  Free  Literature 

*FLINT  RADIOCO. 
1862  Wilson  Ave.        CHICAGO 

You'll  See  with  Your 
Radio  Tubes 

(  Continued  from  page  24) 

and  hard  type,  can  be  used.  If  the 
reverse  order  of  action  of  the  cell  is  de- 

sired, i.  e.  if  it  is  desirable  to  have  the 
current  flow  while  the  cell  is  not  illumi- 

nated, the  circuit  can  be  changed  as 
follows:  The  second  grid  is  left  floating 
and  the  cylinder  is  made  negative  with 
respect  to  the  filament.  The  first  grid 
will  again  be  the  main  anode.  The  re- 

sults with  this  arrangement  are  almost  as 
good  as  obtained  with  the  second  ci/cuit. 

By  means  of  this  cell  it  was  possible  to 
operate  from  reflected  daylight  or  small 
lamp,  the  ordinary  150  ohms,  telegraph 
relay  which  in  turn  operated  the  circuit 
of  power  line  with  several  amperes.  Its 
uses  are  more  and  more  appreciated  by 
the  radio  and  electrical  worlds. 

Radio  Production  to  be  Heard 
From  WHT 

The  establishment  of  a  radio  produc- 
tion department  with  a  theatrical  per- 

sonnel directed  by  John  Clark,  nationally 
known  scenario  writer,  is  a  departure  by 
station  WHT  to  influence  a  new  type  of 
radio  program. 

The  WHT  production  department  will 

prepare  a  series  of  radio  novelty  presenta- 
tions with  all  star  casts  scheduled  twice 

weekly.  The  members  of  the  production 
company  are  on  the  payroll  of  the  station 
and  subject  to  rehearsal  call.  All  re- 

hearsals are  supervised  by  George  Junkin, 
Chicago  manager  of  the  Drama  League 
of  America.  To  lend  theatrical  atmos- 

phere to  the  presentations  all  casts  will 
be  costumed. 

Radio  novelties  written  and  produced 
over  WHT  by  Production  Manager  Clark 

are  "The  Listeners,"  Kipling's  "Road  To 
Mandalay,"  "West  Of  The  Golden 
Gate,"  "North  Of  Montreal,"  "In  The 
Land  Of  Cotton,"  "A  Trip  To  The  Far 

East." 
KDKA  Singer 

"II7INIFRED  PERRY,  contralto,  is  a  graduate 
vv  of  the  Overlin  Conservatory  of  Music  and  has 
studied  with  Oscar  Sanger  and  William  S.  Brady, 
in  New  York  City. 

Mrs.  Perry's  accomplishments  on  the  American 
stage  and  her  appearance  at  KDKA  as  soloist  of 
the  Dutch  Master  Half  Hour  of  Music  programs, 
have  won  for  her  a  place  in  the  hearts  of  music 
lovers.  I 

Tell  them  you,  read  it  in  Radio  Age 

Hhe^offl 

Add  a  Ferbend  Wave  Trap 

to  your  Radio  Set  and  "Police" 
your  reception.  Regulate  traf- fic! Guaranteed  to  tune  out  any 

interfering  station.  Widely  im- 
itated but  never  equalled.  Not 

a  "toy" — quality,  material, 
workmanship  equal  to  that  of 
the  finest  receiving  sets.  The 
original  and  only  successful 
WAVE  TRAP.  Now  in  its 

fourth  year.  Sent  postpaid  up- 
on receipt  of  $8.50  or  C.  O.  D. 

plus  postage.  Send  for  Free Booklet. 

Ferbend  Electric  Co. 
431  W.Superior  St.,  Chicago 

Seethe  new  Ferbend" B" 

Eliminator  announcement on  page  49 

'Ferbend  Electric  Co. 

w°.d/. 

ballWorld  Serl. 

WOAW, 

York, 

street.    Will 

illWorld  Series  from OAW  and  KM  A, 
ienand-<&h,  _  Iowa, 
ad  WEAF.  New 

^^^^ 

Big  Money  in  Radio 
Demand  for  high  pay  radio  men  is  so  great  that  a 

big  Kansas  City  wholesale  concern  is  now  fitting 

men  free  to  get  into  the  radio  business  for  them- 
selves and  make  $60  to  $200  a  week  without  any 

capital  invested.  Select  territory  open.  Send  to- 
day for  free  catalog  and  amazing  offer.  Write  direct 

to  Mr.  H.  J.  Saizow,  Standard  Radio  Co..  1424 
Walnut  St..  Kansas  City,  Mo. 

erase 
Distortionless  Amplificati 

Used  by  cliicf  radio  experimenters 
r8  in  America.  AM  capacities  12,000*! 

de  to  order.    Write  todn; 
Ul.eriil  fJi.scovints  to  dealers. 

Crescent  Radio  Supply  Co..  5  L  berly  St..  Ja 
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tor  are  the  high  tension  wires  and  are 

of  a  positive  polarity.  The  (-R)  ground 
wires  for  the  most  part  can  be  plain 
tinned  square  section  copper  busbar  such 
as  used  in  wiring  sets,  but  the  high  tension 
wiring  should  be  rubber  covered  flexible 
wire  to  avoid  the  possibility  of  short 
circuits  and  shocks.  At  certain  points 
the  difference  of  potential  between  wires 
may  reach  280  volts  or  more,  and  at  all 
points  except  one,  the  potential  is  135 
volts.  With  this  voltage  one  can  get  a 
very  good  healthy  shock,  and  the  power 
behind  the  apparatus  makes  good  wire 
insulation  imperative  if  we  are  to  avoid 
burn  outs  and  similar  troubles. 

Where  ground  connections  are  made  to 
the  cases  of  the  instruments,  the  paint 
should  be  carefully  scraped  off  around  the 
point  of  contact  so  a  bright  metal  surface 
shows.  The  wood  screws  used  for  attach- 

ing the  parts  to  the  baseboard  are  then 
run  through  soldering  lugs  so  that  the 
lugs  are  brought  down  forceably  in  con- 

tact with  the  cleaned  contact  surfaces, 
and  the  ground  wires  are  then  soldered 
to  the  lugs.  Good  strong  soldered  joints 
and  rigidity  in  the  general  construction 
are  important  points  that  must  be 
observed.  Weak  connections,  loose  and 
jangling  parts  cause  noise  which  must  be 
avoided. 

\\  hen  thrown  in  one  position,  the  main 
two-way  switch  (SW)  gives  the  highest 
voltage,  and  the  switch  is  shown  in  this 
position.  In  the  other  position  of  the 
switch  blade  the  voltage  is  reduced.  With 
the  blade  in  the  center  so  that  it  does  not 
make  contact  with  the  other  side,  the 
power  is  cut  off.  As  a  rule,  this  switch 
need  not  be  touched  frequently  and  when 
through  with  the  receiver  the  line  current 
is  cut  off  by  the  Cutler-Hammer  snap 
panel  switch  (SL).  Either  switch  can  be 
used  however. 

At  (Rl)  and  (R2)  on  the  panel  are  the 
high  resistance  Bradleyohms.  The  vari- 

able resistance  (Rl)  is  used  for  controlling 
the  detector  plate  voltage  which  in  some 
receiving  sets  may  be  a  fairly  critical 
quantity.  The  other  variable  resistance 
(R2)  generally  requires  adjustment  only 
once,  but  re-adjustment  may  be  neces- 

sary at  long  intervals  in  special  cases. 
Some  detectors  and  radio  frequency 
stage  tubes  work  better  on  from  22.5  to 
30  volts  than  others  while  in  other  re- 

ceivers it  may  be  necessary  to  use  45  volts 
or  even  67.5  volts  to  get  the  best  results. 
This  is  the  purpose  of  (Rl). 

Careful  attention  should  be  paid  to 
the  markings  on  the  transformer  and  the 
wires  that  run  to  these  posts,  and  the 
transformer  should  be  placed  so  the  pri- 

mary binding  post  strip  is  at  the  left  and 
the  secondary  posts  at  the  right  of  the 
transformer  where  these  posts  feed  into 
the  Raytheon  tube.  Also  note  the  Ray- 

theon tube  is  mounted  in  a  standard  tube 
socket,  and  the  grid  and  plate  posts  (G) 
and  (P)  of  this  socket  are  connected 
together  to  form  one  terminal  of  the  tube 
output.  This  is  entirely  different  than  the 
connections  made  to  the  socket  for  a 
receiving  tube. 

This  rectifier  and  filter  will  carry  a 
continuous  load  of  65  milliamperes  with- 

out materially  reducing  the  voltage  or 
volume. 

The  Magazine  of  the  Hoiti 

•PLUG 
THE    STANDAJRX)  ®ET    CONNECTOR 

MUL' 
Boselli  One  Dial  Control  Attachments 

(PATENT  APPLIED   FOE) 

set  can  be  made  into  i one  dial  control  within Any  three  di 
fifteen  minutes. 

All  the  parts  necessary  including  one  dial  with  vernier  adjusters 
all  assembled  and  ready  for  the  condensers  shafts. 

Price,  $4.80.     We  pay  Postage 
Put  one  on  your  set  and  enjoy  the  pleasure  of  bringing  in  the  stations  loud 

and  clear  without  even  looking  at  the  dial,  just  listen  for  the  loudest  point  of 
each  station  as  you  turn  the  Boselli  one  dial  control. 

The  Henry  G.  Boselli  Mfg.  Co. 
41  Mill  St., 
Paterson,  N.  J. 

120  East  Second  JSt., 
Clifton,  N.  J. 

Let  Our  Hookups  Be  Your  Guide 
Tell  them  you  read  it  in  Radio  Age 
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DON'T    WAIT!     PEP    UP   THAT    SET    NOW    WITH 

X-L  VARIO  DENSERS 
ENDORSED    BY    ALL    LEADING     RADIO    AUTHORI- 

TIES  FOR   USE   IN   THE   LATEST   AND 
BEST    CIRCUITS. 

MODEL  N — Capacity  range  1.8  to  20  micro-micro- 
farads, lor  balance  in  Roberts  two  tube.  Browning- 

Drake,  McMurdo  Silver's  Knockout,  Ncutrodyne  and tuned  radio  frequency  circuits.  Price,    $1.00 

MODEL  G — Two  capacity  ranges.  .00016  to  .00055  ana 
.0003  to  .001  Microfarads,  for  the  Cockaday  circuit, 
filter  and  intermediate  frequency  tuning  in  superhetero- 

dyne and  positive  grid  bias  in  all  sets.  Price  $1.50 

X-L    RADIO    LABORATORIES. 

&tng  ttt  tie  Jteto  t?ear!! 
Listen  to  the  clear  tinkling  bells  on  the 

frosty  midnight  air: — at  the  stroke  of  12. 

Why  Not  Use  the 
"B"  Rectifier? 

Rhamstine*  "B"  Rectifier 

A  Rhamstine*  "B"  Rectifier  eliminates  **B" 
Battery  troubles,  converts  alternating  current  (110 
volts)  into  direct  current,  and  assures  a  continuous 
flow  of  power  through  Radio  receiving  set  at  a  con- 

stant voltage.  The  "B"  Rectifier  gives  you  better 
reception  and  reproduces  the  original  sound  in  all  its 
natural  fullness.  Its  efficiency  will  amaze  you. 
Endorsed  by  Radio  Manufacturers  and  Dealers. 
Why  not  get  one?  Sold  on  assured  satisfaction — you 
can  depend  upon  Rhamstine*  quality  and  perform- 

ance.   Send  no  money.    Just  check  the  coupon. 

Why  Buy  New  Tubes? 
A  Rhamstine* 

Tube  Booster  will  /^S2?»vRh 
re-energize  the  fil-  B^Eiillstine  * 
ament   and  repro-        /«fc.\P«>^/    Tube duce  the  clear 

tones,     and     give 
better  volume  and 

reception.     A    few        Jfiu  W  |    ̂-'n'3 
minutes,     once     a       MfTlJ-B  d>   ,— 
month,      will      re-    ̂ jjg"T -ijfcjl™^; ffi       f\ 
create   the   energy    TSS*s£^9Sf*^\       V-/ 
in    the    old    tubes    || 
and     make     the 

just  like  new. 
Works  on  anv  A.C. 

110-120  volts,   50- 

133    cycles— 201A 
or  199  type  tubes. 

MAIL  THE  COUPON  TODAY 

J.  THOS.  RHAMSTINE *~ (1) 
 "  "~  7.~ 

504  E.  Woodbridge,  Detroit,  Mich.  •%* Please  send  me 

  •  Rhamstine-*-  Tube  Booster  at  $6. 

  ■  Rhamstine*  "B"  Rectifier  at  $25. 
by  express  C.  O.  D.,  subject  to  inspection.  If  I  am 

not  entirely  satisfied  with  the  "B"  Rectifier  I  will  re- 
turn it  to  you  in  five  days  and  receive  a  refund  of 

the  full  purchase  price. 

Name   

Address   

City_._  __  __. _.  __.__  __  __   

J.  THOS.  RHAMSTINeV"" 
Radio  and  Electrical  Products 

504     E.     Woodbridge  Detroit.Mich. 

Hornless  Wonder  of  Schenec- 
tady Uses  New  Diaphram 

(  Continued  from  page  25) 

The  amplifier  on  Schenectady's  camp- 
ing ground  is  erected  in  a  small  building 

which  may  be  thrown  open  on  both  sides. 

In  a  neighboring  building  is  a  motor 

generator  set  which  supplies  three  kilo- 
watts of  direct  current  power  to  polarize 

the  loud  speaker.  The  amplifier  for 

supplying  the  voice  current  is  divided 
into  two  parts,  a  voltage  amplifier  and  a 

power  amplifier.  The  voltage  amplifier 
consists  cf  two  stages  of  201  A  Pliotrons 
and  one  210  Pliotron  coupled  in  cascade 

by  resistance  and  capacity.  The  power 
amplifier  consists  of  a  one  kilowatt  low 

impedance  Pliotron.  The  plate  current 
for  all  these  tubes  is  supplied  by  a  2,000 

volt,  full-wave  kenetron  rectifier  which 
is  operated  from  the  alternating  current 
lighting  mains.  Filament  current  for  the 

tubes  is  furnished  by  transformers. 

The  radio  programs  of  WGY,  the 
General  Electric  Station  which  is  located 

only  four  miles  from  the  park,  are  picked 

up  by  means  of  a  loop  about  fifteen  inches 
in  diameter. 

U.  S.  Tool  Moves  Into 
Larger  Quarters 

The  U.  S.  Tool  Company,  Inc.,  whose 

factory  is  located  on  the  edge  of  the  resi- 
dential part  of  that  section  of  Newark, 

New  Jersey,  known  as  Ampere,  has 

made  extensive  additions  and  improve- 
ments in  its  plant.  The  present  company 

was  formed  in  1919  and  started  with 

about  2000  square  feet  on  one  floor  of 

51  Lawrence  Street.  As  the  business  grew, 

larger  quarters  were  taken  at  117  Me- 
chanic Street  with  additional  space  at 

78  and  117  Mechanic  Street,  where  they 

used  two  floors.  In  December,  1924, 

the  present  buildings  were  purchased 
from  the  General  Electric  Company, 

which  had  erected  it  with  a  view  to  using 

it  as  a  tube  testing  laboratory. 

From  its  inception  the  company  has 

prospered  and  its  officers  are:  E.  M. 

Squarey,  president  and  treasurer;  Fred 
Koch,  A.  E.  Borton,  A.  B.  Bergen,  vice 
presidents:  W.  P.  Powers,  secretary, 
P.  A.  Prior,  chairman  board  of  directors. 

The  engineers  are  W.  P.  Powers,  who  is  a 

graduate  of  the  University  of  Pittsburgh, 
Pa.,  and  was  assistant  to  Professor 
Hazeltine  at  the  Stevens  Institute  and 

Ernest  Ross,  formerly  of  the  General 

Electric  Company  Laboratory  at  Sche- 
nectady, N.  Y. 

RADIO 

616  beautiful  copper  etched  American, 
Canadian,      and      European      stamps, 
each   with  the  call  letters  of  a  sta-     , 
Hon,     FREE     with     Ideal     48-page 
Radio     Stamp     Album     and     Log, 
Also    contains    complete    list    of   sta- 

tions   both    alphabetically    and    by 
call  letters.     As  you  hear  new  sta- 
tlons,  just  put  the  proper  stamps  in 
your  album.  Album  and  stamps  be- 

come a  permanent  and  interesting 
record  of  the  stations  you  receive. 
You  and  your  children  will  enjoy 

it.  Complete  album,  8J'xll",  heavy board    covers,    $1    plus    postage. 

SendNoMoney 
Just  pay  postman  after  album  and  stamps 
arrive.  We  prepay  postage  if  you  prefer  to  l 
with  order  MONEY  REFUNDED  if  not  DE 
LIGHTED.  Send  order  today— NOW.  Postal  will  do. 
IDEAL  CO.,  Dept.  2021,  366  Wrigley  Bldg.  Chicago 

Tell  them  you  read  it  in  Radio  Age 

Get  the  New 
MATCHED 

AERO  COILS 

For  SELECTIVITY  and  DISTANCE 
Regardless  of  how  good  your  set  seems  to  be,  you  can 
make  it  many  times  more  selective  and  much  more 
powerfu  I  by  replacing  your  T.  E.  F. transformers  with 
Aero  Coils.  Get  Aero  Coils  now  —  and  tune  through 
strong  locals  and  bring  in  DX  with  tremendous  loud 
speaker  volume! 

95%  AIR  DIELECTRIC 
The  secret  of  Aero  Coils'  markedly  superior  perform- 

ance is  its  patented  construction  which  makes  possible 
the  correct  use  of  95%  air  dielectric  anddopeless,  air- 
spaced  windings  with  the  consequent  advantages  of 
lower  high  frequency  resistance  and  distributed capacity. 

AT  YOUR  DEALERS  OR  DIRECT 
T.  R.  F.  Regenerative  Kit  ...$11.00 

^>     3  Circuit  Tuner        8.00 
»T»     Wave  Trap  Coll        4.00 ♦       Oscillator       5.50 

Write  for  the  Aero  Booklet 

AERO  PRODUCTS,  Inc. 
217  N.  Desplalnes  Street,  CHICAGO 

*  Asterisks  * 
placed  in  advertising  space 
denotes  manufacturers 
have  submitted  samples 
of  their  products  to  Radio 
Age  Institute  and  jthese 
products  have  passed  the 
Institute  test. 

. 

>300(H$10,000  a  year 
Want  to  make  big,  easy  money?  Learn 
how  to  install,  operate.repair.  construct 
and  sell  Radios.  Write  now  for  facts 
about  the  amazing  opportunities  for 
Radio  experts,  and  our  special  offer  of  a 
FREE  1000-mile  receiving  set,  and  how 
you  can  quickly  train  at  home  by  mail. 

Be  a  Radio  Expert 
No  previous  experience  necessary.  Anyona 
with  ordinary  education  can  now  learn  Radio 

■iation.  Be  the  Radio  expert  in  your 
neighborhood.  Get  your  share  of  the  big 
profits.  Hundreds  about  you  want  Radios  and 
advice  how  to  operate.  You  can  earn  enough 

7  right  from  the  start  to  pay  for  course. Nothing  difficult  about  it. 
Low  cost  and  easy  terms. 

FREE 
lOOO-MILE 
Receiving  Set 

Don't  miss  this  big  special  offer  to  supply 
FREE  all  parts  necessary  to  construct  a 
high-grade  1000-mile  receiving  set.  You  can 
Ben  this  set  alone  for  practically  the  entire 
cost  of  the  course.  Send  for  the  facts  now. 
Find  out  all  about  this  big-pay  field .  Address 

Radio  Association  of  America 
.11 
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Miss  Jean  Waggett,  7753  Saginaw  Ave.,  Chicago, 
111.,  who  won  the  December  Model  H  radio  set 
given  away  by  the  Radio  Age  at  the  Fourth  Annual 
Chicago  Radio  Show  held  in  November. 

Runners-up  in  the  contest  were:  Bert  Fisher,  310 
Burlington  Ave.,  La  Grange,  111.,  and  George  Nik- 
jdem,  2547  South  Harding  Ave.,  Chicago,  111. 

Important  New  Metal 
Useful  in  Radio 

As  a  result  of  a  search  by  chemists 
over  a  period  of  one  hundred  years  all 
over  the  world,  a  new  metal  of  immediate 
value  and  vast  possibilities  has  been 

added  to  the  world's  technical  resources, 
in  the  form  of  pure  metallic  ductile 
thorium  which  has  been  prepared  for  the 
first  time  by  the  research  laboratories  of 
the  Westinghouse  Lamp  Company,  ac- 

cording to  a  statement  by  Dr.  H.  C. 
Rentschler,  head  of  the  research  depart- 

ment, and  Dr.  J.  W.  Marden. 

Thorium  is  of  particular  interest  to  the 
radio  enthusiasts  because  it  is  the  active 
constituent  of  practically  all  radio  tube 
filaments.  The  present  method  of  mak- 

ing radio  tube  filaments  consists  of  com- 
pounding thorium  oxide  in  the  tungsten 

wire,  as  thorium  has  the  ability  to  throw 
off  electrons  with  great  ease  and  at  a 
very  low  temperature.  As  the  tube  is 
heated,  the  thorium  oxide  comes  to  the 
surface  of  the  wire  in  the  form  of  minute 
quantities  of  thorium  metal,  which 
gradually  oxide  off  through  the  emmission 
of  electrons.  As  the  thorium  on  the 
surface  of  the  tungsten  is  used  up,  more 
of  the  thorium  oxide  in  the  filament 
comes  to  the  surface,  the  life  of  the  tube 
ending  when  the  thorium  is  all  used  up. 
Through  the  use  of  the  new  method, 
thorium  can  now  be  produced  commer- 

cially in  filamentary  form  as  contrasted 
with  the  minute  admixture  with  tungsten 
used  at  present. 

In  addition  to  its  use  in  radio  tubes, 
this  metal  is  of  extreme  importance  to 
the  medical  profession  as  a  target  material 
for  X-Ray  tubes,  being  much  more 
efficient  than  the  tungsten  now  in  use. 

No.  140 
Actual  Size 

PATENTED— 
—On  Feb.  24,  1925, 

we  were  granted 
our  patent  on  a  Self 
Contained  Switch 
mounted  through 

the  flange  of  in- strument. This 

feature  is  very  val- 
uable in  Radio — 

combining  two  in- 
struments in  one 

without  an  exter- 
nal switch. 

We  use  this 
Switch  on  our  new 

No.  140  — 2-inch— shown  herewith. 

Send  for  special 
No.  776  Circular 
and  15-B  Radio Catalog. 

Order  from  Dealer 

Jewell  Electrical  Instrument  Co. 
1650  Walnut  St.,  -  Chicago 

26    YEARS  MAKING    GOOD    INSTRUMENTS' 

'PHOROLA  Islodyne  Receivers, 
■*■  Thorola  Loud  Speakers  and  Thor- 
ola  Low-Loss  Doughnut  Coils — the 
trinity  that  brings  finest  radio  today. 
Isolated  Power,  made  possible  only 
by  Thorola  coils,  brings  positive  se- 

lectivity to  the  Islodyne.  The  wanted 
signal  only,  gets  the  benefit  of  all  the 
power.  Fading  and  distortion  are 
barred.  The  clear,  undistorted  signals 
are  faithfully  reproduced  by  the  cele- 

brated Thorola  Loud  Speaker  which 
outsells  every  other  make  by  far. 
Hear  a  Thorola  demonstration  and 
know  what  radio  should  be! 

REICHMANN  COMPANY 

1725-39  West  74th  Street 
CHICAGO 

Thorola  Islodyne  $85  to  $225 
Thorola  Speakers  $25  and  $15 
Thorola  Coils  $4  ea.,  $12  set 

CONDENSERS 
VERNIERS 

RHEOSTATS 

AMSCO  PRODUCTS. Inc.  New  York  City 

Tell  them  you,  read  it  in  Radio  Age 

Mailing  Lists Will  help  you 
'  "      TREE  ca 

____!  on  thoi   Lmeaof  rourbest  prospective era-National,  State  andLocaN 
oaia,  Profeaaions,  Busine: 

.     _  increase  sales 
'  a^dndpri%r^thTu1an^toc^S 

°-!ndl?5- 

S-Goulfl  Co.^St.  Louis 
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**  LOUD  SPEAKER 
You  can't  tell  the  KODEL  MICROPHONE 
LOUD  SPEAKER  from  the  microphone 
the  broadcasting  stations  use — they  are 
exactly  alike  in  size  and  appearance. 
The  efficient  Kodel  Sound  Unit,  with  a 
ingenious  new  snail-shell  horn,  mounted 
inside  the  microphone  case,  produces  a 
remarkably  clear,  full-toned  volume.  Non- 
vibrating  tone  chamber  absolutely  elimi- 

nates distortion. 

$15  model  incorpo- 
rates Kodel,  Jr.  unit; 

equipped  with  large 
Kodel  unit  $20 

absolutely  elimi- 

THE  KODEL  RADIO  CORP. 
E.  Pearl  St.  Cincinnati,  O. 

RECEIVERS     : :     SPEAKERS 
HOMCHARGERS 

3£»Ha^ 

NO     MORE    LOOSE    CONNECTIONS 
X-L  PUSH  POSTS 

A  binding  post  that  really  does  excel, 
looks,  action,  service,  and  convenience. 
Push  it  down — insert  wire — cannot  jar 
loose  from  vibration.  No  screwing  or 
danger  of  shearing  off  wires. 
Furnished  attractively  plated  with 
soldi-ring  lug  and  necessary   markings. 

Price    Each   15    Cent« 
X-L    RADIO    LABORATORIES. 

2424    Lincoln   Avenue    N.  Chicago 

Set  Builders  Save  Space  With 

DUPLEX  CONDENSERS 
Specially   designed    shaped-out   stators    make   these 
straight-line     frequency     condensers      as    small     as 

^ordinary   condensers. 

DUPLEX  CONDENSER  &   RADIO  CORP. 
42    Flatbu.h   Ave.    Eiten.ion,    Brooklyn,    N.    Y. 

Service  to  the  American 
Public 

(  Continued  from  page  30) 
which    ships    have    been    navigated    for 
centuries.    We  must  provide  wave  lengths 
for  use  on  the  ships. 

Agency  Established 
"We  must  bear  in  mind  that  radio 

broadcasting  is  the  birth  of  the  last  five 
years  and  that  our  previous  conferences 
have  been  largely  concerned  with  trying 
to  get  the  service  established;  to  create 
an  effective  service  that  could  reach 

every  home.  The  agency  is  now  establish- 
ed. When  I  called  the  first  conference 

only  30  people  were  present.  There 
were  then  only  2  or  3  broadcasting  sta- 

tions and  only  a  few  hundred  thousands 
listeners.  Today  there  are  nearly  600 
stations  and  about  25,000,000  listeners. 
The  problems  of  the  present  conference 
were   to   perfect   that  service. 

"In  general  the  Conference,  represent- 
ing every  phase  of  this  question,  was  un- 

animous that  there  must  be  new  legislation 
to  give  more  control  in  the  protection  of 
public  interest  and  in  the  perfection  of 

the  service." 
Inexpensive  Tube  Tester 

Issued  by  Jewell 
Individual  set  owners  may  now  secure 

an  inexpensive  tube  tester  which  will 
determine  the  worth  of  their  tubes, 
through  the  recent  issue  by  the  Jewell 
Electrical  Instrument  Co.,  of  a  Junior 
tube  tester  known  as  No.  108. 

Checking  tubes  is  a  simple  process 
since  the  tester  is  supplied  with  a  plug 
and  cord.  Readings  are  shown  on  a 
milliameter. 

Another  of  the  Jewell  issues  is  the 
portable  voltmeter  de  luxe,  furnished  in  a 
mounting  somewhat  similar  to  clock 
mountings  and  which  adds  a  decorative 
effect  to  the  radio  set.  The  meter  will 
read  either  A  or  B  batteries.  Many  of 
the  newer  model  sets  are  having  provision 
made  for  plug  in  method  of  reading  A 
and  B  voltage. 

Music  To  Go  With 
Technical  Talks 

"Something  New  in  Radio,"  is  the  title 
of  a  novelty  talk  to  be  broadcast  every 
Sunday  night  from  Station  WMCA 
(Hotel  McAlpin),  New  York  City,  by 
Bernays  Johnson,  who  has  just  returned 
from  an  extensive  tour  of  the  leading 
radio  stations  of  the  European  nations. 

Mr.  Johnson  is  sponsored  in  these 
talks  and  enabled  to  make  them  through 

the  courtesy  of  the  Daven  Radio  Corpora- 
tion and  is  assisted  by  the  Daven  Or- 

chestra at  these  various  demonstrations. 
This  is  the  first  time  radio  technical 

talks  with  the  aid  of  an  orchestra  have 
been  used  in  this  country  and  this  half 

hour  period,  10:30  to  11:00  o'clock, 
Sunday  nights,  should  prove  an  interest- 

ing innovation  on  the  air. 

Goes  to  25  Kilowatts 
Station  HDO,  Hilversum,  Holland  is 

to  try  out  25  kilowatts  soon  according  to 
reports  from  Europe.  Its  present  power 
is  1000  watts  and  it  operates  on  1050 
meters. 

Tell  them  you  read  it  in  Radio  Age 

WINS  FIRST  PRIZE 
A  Silver  ''Six,"  built  by  Mr.  C.  Wood 
Tatham  won  First  Prize  in  the  "Home- 
Built  Set  Contest"  at  the  Radio  Show  held 
in  the  Coliseum,  Chicago,  November  17-22. 

SECOND  PRIZE 

AND  SECOND  PRIZE 
in  the  "MISS  RADIO  CONTEST"  was 
won  by  another  Silver  Super  operated  by 
Miss  Dorothy  Goedecke. 

Every  circuit  designed  by  McMurdo  Silver, 
Assoc.  I.  R.  E.  has  been  a  prize  winner 
several  times  over.  Silver  Circuits  are  al- 

ways in  advance  of  their  time,  always  up- 
to-date — always  in  a  class  by  themselves— 
prize  winners  over  years. 

Mr.  Silver's  last  receiver— "THE  SILVER 
SIX,"  has  everything  that  makes  for  perfect 
reception — marvelous  selectivity,  ease  of 
control,  sensitivity  that  makes  DX  work 
facinating  and  tremendous  volume.  It  is  a 
receiver  beyond  compare,  and  can  be  built 
by  anyone. 

Write  tor  Mr.  Silver's  own  description 

of  the  "Six" 
TYPE   600    KIT    Includes   all   parts 
necessary    to     build    the     Complete 
Six"   $53.00 

TYPE  610  KIT  Essentials  only,  in- 
cluding 3   condensers,   3  inductances 

and  3  inductance  sockets     $27.75 

Complete  Building  Instructions  50c. 

AND  HERE'S  THE 

IMPROVED 

Raytheon-Thordarson  B-Eliminator 
S-M  Type  650  Kit 

This  eliminator  will  deliver  from  20  to  200 
volts  at  three  different,  adjustable  voltages 
and  maximum  current  of  50  milliamperes — 
more  than  enough  for  the  largest  receiver. 
Includes  Thordarson  transformer, 
choke,  Tube  condensers,  genuine 
Raytheon   Tube,   Bradleyohms,   and 
all  necessary  parts   $34.00 
Assembly  Instructions  by  McMurdo  Silver, 10c. 

See  SM  Products  at  Your  Dealers 

Sdver-)(Arshall. 114  S.WABASH  AVE. 
CHICAGO 
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WJJD's  Ideal  Studio 
Arrangement 

(  Continued  from  page  35  j 

lounges  are  scattered  about  with  tables, 

lamps,  etc.,  so  that  it  will  be  homey  in 

appearance  and  comfort.  This,  it  is 

claimed,  is  a  step  forward  in  so-called 
audience  rooms,  which  have  been  put 
into  some  of  the  latest  studios. 

The  reason  for  this  is  that  benches  which 

resemble  pews  are  not  satisfactory  from 

the  guest's  standpoint,  and  with  a  crowd 
of  people  staring  through  a  plate  glass 
window  at  him,  certainly  not  from  the 

artist's  standpoint.  Performers  have  said 
that  such  arrangements  resemble  aquari- 

ums and  are  distracting.  In  the  Palmer 

House  radio  suite  by  means  of  drapes 
and  lights  it  is  possible  for  all  the  guests 
in  their  comfortable  chairs  in  the  studio 

parlor  to  see  and  hear  the  artists,  but  the 

artists  cannot  see  through  the  gauze  cur- 
tains into  the  studio  parlor  and  thus  be 

distracted  because  after  all,  the  effect  on 

the  air  is  the  important  thing. 

Public  Address  System 

What  is  called  a  public  address  system 
has  been  installed  in  the  hotel,  which 

means  that  music  or  speeches  can  be 

broadcast  through  WJJD  no  matter 
whether  they  originate  in  the  hotel,  or 

the  radio  program  upstairs  or  any  outside 
station  can  be  received  by  loudspeakers 

in  all  parts  of  the  hotel.  The  many 
orchestras  now  playing  in  the  Palmer 

House,  both  concert  and  dance  orches- 
tras, almost  continuous  from  noon  until 

one  A.  M.,  will  be  broadcast  by  WJJD, 

and  the  public  address  system  makes  it 

not  only  possible  but  convenient  to  pick 
the  music  from  these  orchestras  from  any 

part  of  any  of  the  big  dining  rooms  and 
banquet  halls,  or  even  from  any  of  the 

private  dining  rooms,  the  hotel  lobby,  or 
the  hotel  foyer. 

Atwater  Kent  Booklet 

"A  trip  through  a  modern  radio 

factory"  is  the  title  of  a  little  booklet 
issued  by  the  Atwater  Kent  Mfg.  Co., 
and  sent  to  radio  fans  who  write  in  their 
comments  on  the  series  of  Atwater  Kent 

Sunday    evening    broadcasts. 

Hydrometer  Receptacle 
The  Elwood  Mfg.  and  Specialty  Co., 

are  now  putting  on  the  market  a  holder 
for  hydrometers  known  as  the  Ecloid 

hydrometer  receptacle.  It  solves  the 

question  as  to  where  to  put  the  hydro- 
meter after  testing  the  specific  gravity 

of  a  storage  battery.  The  receptacle 
hangs  on  the  wall  like  a  thermometer 

and  is  provided  with  a  glass  drip  cup. 

More  Canadian  Licenses 
Canadian  fans  numbering  64,682  se- 

cured receiver's  licenses  during  the  first 
9  months  of  1925,  an  increase  of  7,823 

over  the  corresponding  period  of  1924, 

Consul  Hickerson,  reports  to  the  Depart- 
ment of  Commerce.  Licenses  issued 

during  this  period  to  fans  in  Ontario 

totaled  32,833;  in  Quebec,  9,062;  and 

Saskatchewan  7,729,  followed  by  Mani- 
toba, British  Columbia,  Alberta  and 

Nova   Scotia   in   order. 

* 

Illustration  shows 

Model  7 — 5  tubes — 
"B"  Battery  com- 

partment under- neath. 

0"D  TOT  Th  1  The  Most  Amazing  Performer WIVl  W J^JZ,  !        You've  Ever  «  Tuned  In" 
Oriole  radio  receivers  step  right  out  and  make  astounding  records 
on  distant  stations — they  give  exceptional  volume — unequaled  for 
clarity  and  sweetness  of  tone.  The  most  selective,  sharpest  tuning 

set  you  ever  played  with — you'll  be  "sold"  on  the  ORIOLE  the 
minute  you  turn  its  dials. 

Model  7 — 5  Tubes,  with  "B"  battery  compartment. 
Model  7-B— 5  Tubes. 
Model  7C — 5  Tubes — Console. 
Model  8 — 4  Tubes. 
Write  for  folder  illustrating  and  describing  all  models. 

Dealers:      There  is  some  exclusive  territory   open — ■ 
ask  for  details. 

W-K  ELECTRIC  CO. 
KENOSHA WISCONSIN 

* 

use 

THOMPSON TRANSFORMERS 
Follow  the 

lead  of 
the  Leaders 
Because  leading  set 

builders  require  the 
finest  tone  quality) 
and  absolute  uniform- 

ity in  transformers, 
they  use  more  Thordarsons  than  all  com- 

petitive makes  combined.  Follow  theirlead 
—build  or  replace  with  Thordarsons.  Un- 

conditionally guaranteed.  Recommended 
by  best  dealers.  Audio  frequency :  2-1,  $5; 
SJ£-1,$4;6-1.S4.50.  Power  Amplifyingpair,813. 
Interstage  Power  Amp.  88.  Autoformers,  $5. 
THORDARSON  ELECTRIC  MFG.  CO..  CHICAGO 

Irelan's  Latest 
"Wonder" 

Coil 
DISTANCE  VOLUME 

SELECTIVITY 

Price  $6.50 
Manufactured  by  the  Inventor 

A.  E.  IRELAN, 
Sharon  Hill,  Pa. 
Distributed  by 

RADIO  SERVICE  CO. 
3704  N.  6th  St.,  Phila.,  Pa. 

Dealers  Write  for  Our  Proposition 

Let  Our  Hookups  Be  Your  Guide 
Tell  them  you  read  it  in  Radio  Age 
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You  Can  Build  This  Efficient 

Receiver  for  $27'27 
Built  Around  the 

Heath  Variable  Condenser 
By  the  Citizens  Radio  Call  Book 

THE  remarkable  performance  of  the  Heath  .0025  Variable 
Condenser  caused  The  Citizens  Radio  Call  Book  Labor- 

tory  to  design  this  remarkable  high-power,  low-cost  radio  set. 
Go  to  your  nearest  dealer  and  get  your  set  of  plans— they  are 
with  each  purchase  of  a  Heath  Condenser.  Start  right  now  to 

get  the  parts  to  build  this  super-efficient  receiver.  You'll  have 
a  radio  that  all  your  friends  will  envy.  If  your  dealer  doesn't 
carry  Heath  Consensers,  write  us  direct. 

Heath  Radio  and  Electric  Mfg.  Co. 
206-210  First  St.  Newark,  N.  J. 

Manufacturers  of 

HEATH  CONDENSERS  HEATH  SOCKETS  HEATH  DIALS 

HEATH  RESISTANCE  COUPLED  AMPLIFIERS 

MASTERTONE 
RADIO  TUBES 
ALL  TYPES  GUARANTEED 

Dealers'  Proposition 
Dextron  Radio  Lab. 

74  Sterling,  Dept.  R.  A. 
East  Orange,  N.  J. 2 

— Radio  Nut's  Headquarters — Parts  only,  no 
sets.  $20,000  stock.  Most  comprehensive.  If 
you  can't  find  it,  ask  us.  Weekly  latest 
"dope" — 10  wks.  50c.  "Change  your  Neut" 
Kit — $5  prepaid.  Particulars — 10c.  48  page 
parts  catalog — 10c.  Knock  Down  Loop  Kit — 
$730.  150  v.,  55  milamp  B  Eliminator,  off 
110  v.  a.  c,  knock  down  kit  including  200O 
hr.  Z  50  tube — $36.55.  Assembled,  ready  to 
use — $40.  Data — 10c.  Kladag  Radio  Labora- 

tories,   Kent,    Ohio. 

Let  Our  Hookups  Be  Your  Guide 

The  Magazine  of  the  Hour 

Here  We  Have  High  Lights 
at  Radio  Conference 
(  Continued  from  page  32) 

Stick  to  Wave 

The  Committee  on  Interference  also 
endeavored  to  help  the  listener  by  urging 
the  broadcasters  to  adhere  strictly  to 
their  wave  lengths,  stating  those  who  had 
not  equipped  themselves  with  machinery 
to  constantly  check  their  frequency, 
should  immediately  do  so.  The  committee 

pointed  out  that  harmonics,  so  objection- 
able to  the  listener-in,  might  be  avoided 

partly  by  having  the  operators  refrain 
from  using  more  power  than  was  neces- 

sary. This  fault  should  be  removed  by 

management — through  a  closer  supervi- 
sion it  was  pointed  out. 

Power  Interference 

r  I  "'HE  interference  committee  expressed 
-*-  the  hope  that  cooperation  between  the 
broadcasting  stations  and  the  power 
companies  would  continue  to  the  end  that 
the  interference  caused  by  these  com- 

panies would  be  eliminated.  Some  of 
these  cases  were  possible  of  detection 
locally  without  the  assistance  of  the 
department  and  the  broadcasters  were 
urged  to  assist  the  inspectors  in  those 
instances.  It  was  also  believed  by  the 
committee  that  many  of  the  interference 
problems  could  be  solved  by  the  forma- 

tion of  listeners  clubs  throughout  the 
country  and  it  was  urged  that  these  be 
formed  and  encouraged.  This  committee 
also  opposed  the  further  issuance  of 
licenses  at  this  time  when  the  congestion 
is  so  acute. 

The  legislative  committee  pointed  out 
that  the  existing  federal  statutes  are  not 
adequate  to  permit  proper  administration 
of  radio  communication  activities  and 
urged  Congress  to  pass  the  necessary 
legislation  as  quickly  as  possible,  which  it 
is  understood  the  Commerce  Department 

plans  to  do. In  the  three-day  discussions  of  the 
copyright  committee  headed  by  Repre- 

sentative Wallace  White,  Maine,  which 
attempted  to  reach  an  agreement  between 
the  Society  of  Authors,  Publishers  and 
Composers  and  the  broadcasters,  the 
members  were  unable  to  dispose  of  this 
vexatious  problem.  After  the  committee 
had  recommended  to  the  conference  that 

legislation  be  enacted  to  settle  the 
question,  Secretary  Hoover  advised  that 
the  matter  be  left  as  it  now  stood  until  a 
further  effort  has  been  made  at  concilia- 

tion. The  recommendation  of  the  Secre- 
tary was  accepted,  and  the  report 

tabled. 
The  copyright  sessions  were  hectic  and 

revealed  the  inside  features  of  a  long 

fight  which  may  still  continue. 

A  Human  "S.  O.  S." When  New  York  officials  recently 

apprehended  a  foreign  vagrant  whose 

speech  they  could  not  understand,  de- 
spite the  aid  of  several  linguists,  they 

located  some  of  his  countrymen  by  per- 
mitting him  to  broadcast  a  personal 

"SOS".  Several  of  his  native  brethren, 
who  proved  to  be  Laplanders,  came  to  his 
rescue  and  he  was  released. 

Tell  them  you  read  it  in  Radio  Age 
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Carrier    Telephony    Used    On 
Railroad  Train 

Further  reports  on  applications  of 
radio  and  wired  wireless  to  railroading 
by  the  American  Railway  Association, 
reveal  that  a  new  carrier  current,  or 

wired-radio,  system  has  been  developed 
for  communication  between  the  front  and 

rear  cars  of  long  freight  trains  on  elec- 
trified roads.  Either  code  signals  or 

voice  may  be  used  satisfactorily;  the 
latter  however,  only  when  the  train  is 
standing  still.  Wave  lengths  of  100  to 
140  meters  were  used  in  recent  tests  with 
about  50  watts  power,  over  a  line  three 
miles  in  length. 

The  most  interesting  tests  was  made 
on  the  electrified  section  of  the  Norfolk 
&  Western  Railroad.  Duplicate  sets 
were  mounted  in  two  locomotives,  one 
pulling  and  one  pushing  a  train  which 
was  fully  half  a  mile  long.  By  means  of 
carrier-current  signal  in  the  rails  the 
train  was  started  and  stopped  most 
satisfactorily,  both  engineers  working 
together.  The  train  was  started  up  and 
its  speed  increased  to  14  miles  per  hour 
in  less  than  a  minute,  whereas  it  usually 
required  a  longer  time  to  start  a  long, 

two-engined  train.  Stopping  was  readily 
accomplished  without  the  accustomed 

jarring  and  bumping.  Voice  transmis- 
sion from  cab  to  cab  was  found  clear 

and  easily  understood  when  the  train 
was  not  in  motion. 

Further  demonstrations  indicated  that 

this  system  would  operate  satisfactorily 
when  the  two  engines  were  separated  a 
distance  of  six  miles.  This  equipment 

is  to 'be  tried  out  by  a  large  southwestern 
road  before  representatives  of  the  Rail- 

way Association's  radio  committee. 

Tube's  Light  Not  a  Guide  to 
Sensitivity 

Many  radio  fans  are  under  the  impres- 
sion that  the  amount  of  light  a  radio 

tube  gives  off  is  an  indication  of  its 
sensitiveness  or  general  condition,  and 
some  are  even  inclined  to  regard  with 
suspicion  tubes  that  appear  to  glow  only 
dimly.  The  fallacy  of  this  idea  is  ex- 

plained by  Clifford  M.  Norberg,  a  re- 
search engineer. 

The  fact  a  radio  bulb  does  emit  light 
is  entirely  an  incidental  feature  of  its 
operation,  says  Mr.  Norberg.  What  is 
desired  in  a  tube  is  a  flow  of  little  particles 

of  electricity  called  "electrons,"  and  the 
easiest  way  to  obtain  it  is  to  burn  certain 
kinds  of  wires  in  glass  bulbs  from  which 
the  air  has  been  exhausted.  The  tem- 

perature must  be  quite  high  in  order  to 
make  the  flow  copious,  and  most  wires 
must  be  heated  white  hot  by  the  current 

from  the  "A"  battery  for  proper  opera- 
tion. Of  course  the  incandescent  wire, 

or  "filament",  as  it  is  correctly  called, 
emits  considerable  light,  but  this  pheno- 

menon! has  absolutely  no  connection 
with  the  functioning  of  the  tube  from  the 
radio  standpoint. 

ANNOUNCING 
A    complete    new    line    of 

ADJUSTABLE 
Consoles,  Tables  and  Enclosures 

Many  new  designs  and  (patent  pdg)  features.  A 
standardized  size.  Panels  adjustable,  to  length, 
•depth,  width,  location,  tilted  or  upright.  Panels 
are  deeply  bevel  enclosed,  etc.  All  in  each  model, 
beautiful  inlaid  woodcraft,  decorative  effects,  built 
in  loop  and  indoor  antenna  with  other  new  (Pat. 
Pdg.)  features.  At  LARGE  PRODUCTION  fac- 

tory to  you  prices.  Watch  for  them!  (January 
issues.)  Wait  for  them. 

THE 
ORIGINAL 

Detroit  Woodcraft  Corp.         THE 
4611    Woodward  Ave.,    Convention   Hall  ADJUSTABLE 

DETROIT,  MICHIGAN 

MAKES     ANY     RADIO     LOOK      LIKE     A     RADIO' 

THE  RADIO  MASTER 
LOUD  SPEAKER 

An  Excellent   Gift 

ONLY  $16.50 
Speaks    for    Itself 

Folks  value  radio  for 
the  entertainment  it 
brings  into  their  homes. 
To  them,  the  Radio 
Master  will  be  a  most 
important  step  in  radio 
development,  for  it  re- 

produces the  music  of 
the  broadcast  studio 
faithfully  and  without 
distortion.  You  have 
never  heard  such  tone ! 
You  have  never  heard 
such  volume!  Absolutely 
free  from  rasping  and 
blasting  that  usually 
accompanies  big  volume. 

Scientifically 
Correct 

The  loud  speaker  is  made  entire- 
ly of  resonant  wood  such  as  used 

for  sounding  devices  as  exemplified  in  the  delicate 
construction  of  a  violin.  The  Radio  Master  is 
equipped  with  a  Burns  unit  which  throws  the  sound 
from  the  back  of  the  horn  into  a  wooden  bowl, 
scientifically  designed  with  a  series  of  curves  to  bring 
the  sound  to  the  audience  with  clear,  natural  tones. 
The  speaker  stands  14  inches  high  and  has  a  9-inch 
bell,  well  proportioned  throughout. 
The  most  beautiful  finish  will  harmonize  with  any 
radio  set  on  the  market. 

Fully  Guaranteed 
Buy  a  Radio  Master  and  use  it  for  10  days.  I. 

it  is  not  everything  we  claim,  just  return  it  to  us 
and  your  money  will  be  cheerfully  refunded. 

Watch  the  Radio 
Tell  them  you  read  it  in  Radio  Age 

If  your   dealer  cannot   supply,   order 
direct  from  factory. 

,   1   SEND  NO  MONEY   —   I   American  Wood  Turning  Company,  Mfrs. 
Representatives 

|  Sidney  Gelb  Fred  Bert 
514  W.  Van  Buren  St.,  Chicago. 

■  Please  send  me  a  Radio  Master  by  express, 
I  C.  O.  D.  If  I  am  not  entirely  satisfied  with 
|  the  loud  speaker,  I  may  return  it  within  10 
I  days  and  receive  a  prompt  refund  of  my 
I  money. 

|  Name   

Address.,   

I  City    :   State   
J   

Age  Model  Sets 
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flit 

FREE! 
12-CeH-24-VoIt 

Storage'B'Battery 

# 

qend 
WORLD  Batteries  are  famous 
for  their  guaranteed  quality 
and  service.  Backed  by  years 
of  successful  manufacture  and 
thousands  of  satisfied  users. 
Equipped  with  Solid  Rubber  Case. 
an  insurance  atrainst  acid  and  leak- 

age. YouaaveSOpercentandgeta 

2-Year  Guarantee 
Bond  in  Writing  £°M0>SlraA  Approved 
"tell  their  friends."    That's  our  beet  proof of  performance.     Send  your  order  in  today. 
Solid  Rubber  Case  Radio  Batteries    . 
6-Volt.  100-Amperea   S11.25     bv  Lcadinc 

including  Radio 
News     Labora- 
Sclence      Ineti- 
tuta  of   Stand- Sadd'o    EX£ 

torlen.      Radio 

6-Volt, 
Solid  Rubber  Case  Auto  Batteries 

Volt    H-Plate   S11.2S 
6-Volt,  13-Plate         13. 25 
12-Volt.    7-Plate         16.0O 

Send  No  Money  U**±J£i we  will  shipday  order  is  received,  by  Ex- 
nress  C.  O   !>•.  subject  to  your  examination 
on  errlval.     FREE   "B"    Battery  included,     -"r-j^: V 
Extra  Offer:    6  per  cent  discount  for  cash  .  ?™%le"6l£?'° 
In  full  with  order.     Buy  now  and  est  a  euar-  T  '"  j  ?"t. Home. 
anteed  battery  at  60  per  cent  earaig  to  yon.  *  "nd  Lttu*.  «*• 

and   Listed 

World Set  your  Radio  Dials  at  210 

vCthe  Famous  truly  Portable 

Telmaco  P-l  Receiver 
Four  Tubes  Do  the  Work  of  Seven 

Aerial,  load  speaker  and  batteries  self  contained^ 
Complete  with  tabes  and  batteries,  $125  00 
8141.50.  Receiver  only      ....       *«■•■• 

P- 1  Kit  Saves  You  Money  t 
Oor  offer  of  the  Telmaco  P-l  Receiver  in  kit  form  has 
met  with  enthusiastic  reception.  ThiB  contains  all 
parts,  as  bnilt  by  us,  including  case,  drilled  and  en- 

graved panel,  and  illustrated  instructions.  $QA  00 

Complete  kit  .  .  .  .  .  „ .  M  *OU.vw Ask  your  dealer  or  write  us.  Descriptive  (older  free. 

%adio  1>ivisionx 

TelephoneMaintenanceCo. 
SO  So.  Wells  St.   Dept.  C  Chicago,  111. 

Quality  <Hadio  exclusively   <^>   established  1918 

RADIO  RENCH 

"tH>^ 

1926 

What    Does   a   Radio    Super- 
visor Dream  About? 

(  Continued  from  page  33) 

there  began  a  scramble  for  apparatus. 
Tubes  were  scarce,  tuners  hard  to  find 
and  loud  speakers  unknown.  Little  by 
little  manufacturers  began  making  stuff 
with  which  the  public  could  hear  music. 
Thus  far  the  radio  inspectors  had  only 
a  few  problems  to  conquer,  but  when 
actual  broadcast  transmitters  began 
cropping  out  over  night  with  a  demand 
for  wave  bands  it  seemed  while  life  was 
hard  it  was  still  livable  because  there 

was  space  on  the  air  for  a  number  of 
stations. 

But  when  the  demand  for  stations 
reached  the  point  where  five  or  six 
hundred  broadcasters  desired  stations  on 

a  band  which  probably  does  not  accom- 
modate more  than  ninety  channels,  the 

problems  loomed  larger  and  larger. 
Much  trouble  was  saved  by  the  institu- 

tion of  the  radio  conferences  called  by 
Mr.  Hoover,  but  still  it  has  not  entirely 
relieved  the  radio  supervisors  of  a  good 
deal  of  trouble. 

Today  the  most  popular  song  in  the 

Department  of  Commerce  is,  "Yes,  we 
have  no  frequencies."  To  list  the  multi- 

tudinous duties  of  Supervisor  Beane  at 
Chicago  would  entail  considerably  more 
space  than  we  have  at  our  command  in 
this  issue,  but  you  can  rest  assured  he 
has  little  time  for  rest.  The  chap 
who  vows  a  station  is  off  its  frequency 

(despite  the  fact  the  station's  frequency 
meter  shows  it  is  on  frequency)  has  to  be 
placated.  The  individual  who  believes 
there  is  serious  heterodyning  going  on 
because  a  regenerative  set  next  door  is 
operated  as  a  transmitter  instead  of  a 
receiver,  also  has  to  be  told  the  matter 
will  be  looked  into  and  things  straight- 

ened out.  The  party  that  rails  at  an 
amateur  in  the  next  block  on  account  of 
interference,  has  to  be  shown  the  cause 
of  his  trouble  is  leaky  power  lines  in  his alley. 

Another  form  of  trouble  is  that 

reported  by  Radio  Supervisor  Beane, 

constituting  interference  in  the  broad- 
casting band  and  which  may  require  a 

reallocation  of  channels.  When  two 

high-powered  broadcasting  stations,  using 
either  modulated  or  unmodulated  waves, 
are  operated  simultaneously  on  widely 
separated  frequencies,  they  produce  a 
third  frequency  in  the  air,  which  is  quite 

sharply  defined.  They  actually  hetero- 
dyne each  other,  Mr.  Beane  points  out. 

This,  of  course,  interferes  with  any 
stations  on  the  wave  produced  and 
broadcast  by  the  two  operating  stations. 

Produces  Third  Frequency 

Explaining  the  phenomena  to  the 

Interference  Committee  at  the  confer-" 
ence,  Mr.  Beane  said:  "The  principle  of 
heterodynation  is  quite  well  known,  of 
course.  For  instance,  an  oscillator  func- 

tioning on  a  given  frequency  can  'beat' with  another  oscillator,  located  in  close 
proximity  to  it,  which  produces  a  third 
frequency.  This  frequency  is  the  differ- 

ence between  the  frequencies  at  which 
the  two  oscillators  are  functioning. 

(Turn  to  page  64) 
Tell  them,  you  read  it  in  Radio  Age 

The  Magazine  of  the  Hour 

grief  of  the  Supers" 
M.    Neely,    Editor 
Radio  in  the  home 
Philadelphia 

Get  This  Book 
Write  today  for  this  big  fascinating 
32-page  booklet  which  tells  how  you 
can  build  the  truly  amazing  new 
QUADRAFORMER  receiver 
Based  on  a  new  radio  principle, 
five  tubes  give  remarkable  results. 

Enclose  10c  and  you'll  have  it  by  return  mail 

Gearhart-Schlueter  Radio  Corp'n 
713  Voorman  Arenue,  Fresno,  California 

1  CLEAIrrraOINi  i 
GUARANTIED 

RADIOTUBES    = 

aaa  Flawless     reception — full    enjoyment    of  JJ* 
■»  radio  is  impossible  without  perfect  tubes,  pj, 

"JJ  Use    cleartrons   and   be   sure  of  noiseless  aaa 
aaa  reception,  more  volume  and  long  distance.  •*■ 
aaa  Perfect    service    or    instant    replacement  JJ 
■*■  guaranteed.  aaa 
aaa  At  all  reliable  dealer! 

™  Write  for  free  six  page  tube  folder  CT-  Jg 
""■  101 A — The  original  Hi-Mu  tube  for  CO  f»A  aaa 

-  Resistance— Coupled  Amplifiers    -  <PtJ.UU  « 

|  CLEARTRON  VACUUM  TUBE  CO.  g 
—  28  West  44th  Street                         New  York  City  = 

IIIIIilllS.Blllll.IIIIII.IIIIIIIIIH.il 

For.  Better.  Reception 
iimimiimiiiiiiiiiiiiiiiiiiiiiim 

PATENTS 

-CORDING  BLANK 

MAIL     TO-DAY 
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now  we'll 
have  clear 

music 

Magnatrons  in  your  set  will  give  sweet  purity  of  tone- — 
clear  and  complete  rendition  of  all  the  wealth  of  overtones. 

Music  and  speech  come  from  the  loudspeaker  of  the  Magnatron 
equipped  set  with  rich  fidelity  and  generous  volume,  recreating 
in  your  home  the  actual  performance  itself,  whether  it  be  ten 
or  a  thousand  miles  away. 

Magnatrons  are  the  product  of  the  oldest  exclusive  makers  of  vacuum  tubes. 

That,  in  a  large  measure,  explains  their  excellence.  There's  a  Magnatron  for 
every  purpose.  The  Dc-201  a,  the  dciqq  [large  or  small  base],  the  Dc-i20  [for 
super  volume],  and  the  Rex  [for  B  Eliminators].  All  list  for  only  $2.50  each. 

Write  for  -your  FREE  copy  of  "Pot  Pourri"< — a 
snappy  review  of  mirth  and  music  to  Department  A 

MAGNETRONS 
Complete tactory  stock  for  Pacific  Coast  carried  at  Pacific  Radio  Labs.,  256  So.  Los  Angeles  St.,  Los  Angeles,  Cal. 

T&s&tY 
RADIO  JACKS 

Jacks  to  fill  every  need  in  the  finest  radio  sets. 
One  nut  mounting  in  7-16  in.  panel  hole.  Gen- 

uine phosphor  bronze  springs,  with  pure  silver 
contact  rivets  and  terminals  tinned  for  solder- 

No.  1  Open  Circuit  Jack  50c 
At  the  best  radio  dealers 

YAXLEY  MFG.  CO.,  Dept.  L 
217   E.  Desplaines  St.,  Chicago,   111. 

New  Perpetual  Log 
Loose  Leaf  for  Revi. ■Radio  Map  FREE 

New  64   page  log.    Corrected    sheets  may  be 
secured  ;ia  ehariK.  -^  in  ..ills,  v..iv,   I.'nki  I...     .',u  n 

dle„."e*.   <•    .-..     ...  .  .n  .       II,. 1,1..     .111     .;'.   
N.-innuM,  remarks,  etc.  Tuning  sugges- 

       Stun, ill     llsisliv    Wave    lelietle.liilnel.ru 
and    kilocycles— by    states,  etc.      Repair  hints 
Trouble  aids.  Dictionary  of  Radio  'terms.  Other 

..  ■;  .  .1.  ,    1   -mi   n.    Ileaunf   ,,.,      :■   
venient.  Worth  many  times  small  costs    t  01,  >  i 

  ~»—  SEND  NO  MONEY.     Pay  postman  after "eg   *h FREE  map  am...    Postpaid!*,  nay  with  order.  Money  refunden-t 
not  delighted.    Order  today-now.  °  ■• 

Radio  Printers,  Dept.  2021,  Marengo,  111. 

A  regular  $25  loud  speaker  for 
$16.  Loud,  clear,  mellow  tone. 
Bell  13  K  in.  diameter,  horn 
22  in.  high,  equipped  with 
Lakeside  Adjustable  Unit. 
Agents  wanted,  write  for  par- 
ticulars. 

Lakeside  Supply  Co. 
73  W.  Van  Buren  St.,  Chicago 

Suit   to   Stop   Radio 
Livestock  Quotations 

A  court  action  of  national  interest  to 
broadcasters  which  may  establish  a 
legal  ruling  effecting  the  manner  and 
method  of  dissemenating  information 
by  radio  has  been  instituted  in  the 
Circuit  Court  at  Chicago  by  John  P. 
Bowles,  cattle  broker,  against  the  Chicago 
Live  Stock  Exchange  which  seeks  to 
prevent  the  broker  from  broadcasting 
live  stock  quotations  over  WHT. 
The  Chicago  Live  Stock  Exchange 

passed  a  resolution  effective  December 
first  which  prohibits  any  member  of  the 
exchange  from  broadcasting  live  stock 
quotations  and  information  or  furnishing 
such  information  to  broadcasting  sta- 

tions. The  John  P.  Bowles  Company, 
one  of  the  largest  commission  houses  at 
the  Chicago  Stock  Yards,  has  for  the 
past  six  months  been  broadcasting  the 
current  market  quotations  by  remote 
control  direct  from  the  yards  through 
station  WHT. 

The  court  action  is  predicated  on  the 
right  of  the  plaintiff  to  use  radio  as  an 
advertising  medium  in  the  same  manner 
and  for  the  same  intent  and  purpose  as 
he  would  employ  newspapers  or  maga- zines. 

*ASTE RISKS*  placed  in  advertis- 
ing space  denotes  manufacturers 

have  submitted  samples  of  their  products 
to  Radio  Age  Institute  and  these  pro- 

ducts have  passed  the  Institute  tests. 
Tell  them  you  read  it  in  Radio  Age 

YOUR  MODEL  RECEIVER 
IS   NOT  COMPLETE 
UNLESS  YOU  HAVE 

A 

CELLOMETER 
Merely  press  the  button  and  it  tells  the 

exact  condition  of  the  storage  "A"  battery 
— whether  low,  half  charged  or  full. 

It  keeps  the  battery  at  its  most  efficient 
point,  removing  all  uncertainty  and  guess- 

work, eliminating  the  messsy  hydrometer. 
It  is  very  easily  connected  with  the  re- 

ceiver.    Price  $7.50. 

CELLOKAY  MFG.  CORP. 
Sales  Office  1707  Flatiron  Building,  New  York  City 

Earn*100  awee 
Profits  is  Advance 

Sell  Gibson  extra  fine  men's  made-to-order  k 
all-wool  suits  at  $31.50,  direct  to  wearer. 
Regular  $55  values.    Biggest  commis- 

sions paid  in  advance.  We  deliver^ 
and  collect.  6x9  cloth  samples  (over  100  , 
styles  —  all  one  price)   and  complete  j 
outfit  in  handsome  carrying  case,  fur- 

nished to  ambitious  men  who  want  to  I 
earn  $100  weekly.  Write  today. 
W.Z.  GIBSON,  Inc.,  161 W.  Harrison  St..  Dept  N620Chicago 
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for 
Long  Distance 
with 

Big  Volume 
and 

Keen  Musical 
Quality 
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Install  a  pair  of  KARAS 
Harmonik   Transformers 

in  your  radio  set 

KARAS  Harmonik  Transformers  de- 
liver perfect  music  with  loads  of 

volume  from  stations  one  to  two 
thousand  miles  away.  Distant  reception 
worth  listening  to!  With  Karas  Harmon- 
iks  in  your  set,  you  can  truly  enjoy  radio 
broadcast  music  from  near  or  from 

far.  You  can  get  in  all  the  volume  de- 
sired without  crowding  your  receiver  to 

the  distorting  point.  You  can  sit  back  in 
your  easy  chair  and  listen  with  keenest 
pleasure. 

"Fishing"  for  distant  stations  becomes  a matter  of  finding  programs  you  want  to 
hear — not  straining  to  catch  only  the 
bare  announcement,  and  compiling  a 
list  of  call  letters. 

There's  power  and  to  spare  in  Karas  Har- moniks.  Power  that  brings  the  biggest 
volume  without  distortion.  You  hear  big, 
full,  round,  sonorous  tones  because  you 
get  the  complete  musical  tone.  All  the 
vital  harmonics  and  rich  overtones  are 
there  in  all  their  naturalness.  Low  notes, 
middle  notes  and  high  notes  all  are  am- 

plified to  the  same  degree — a  rare  achieve- 
ment for  audio  frequency  transformers. 

The  true  characteristics  of  all  musical  tones  are  re- 
created in  your  speaker.  Piano  music  pours  forth 

with  the  rich  beauty  of  the  concert  hall.  The  pure, 
liquid  tones  of  a  violin  played  a  thousand  miles  away 
cannot  be  detected  from  those  of  a  violin  played  in 
the  same  room.  The  inflections  of  the  human  voice- 
are  all  retained — the  very  breathing  at  the  micro- 

phone— the  soft,  elusive  sounds  of  S  and  Z. 

If  this  is  the  kind  of  reception  you  want-whether 
distant  or  loral,  you  must  have  Karas  Harmoniks  in 

your  set.  It's  the  only  way  you  can  get  it  over  the 
radio.  Don't  wait  to  build  a  new  set.  Take  the  old 
transformers  out  of  your  present  set  and  install  a 
pair  of  Karaa  Harznoniks.  The  sooner  you  do,  the 
sooner  you  enjoy  the  highest  quality  radio  reception 

Karas  Electric  Co. 
4059  N.  Rockwell  Street  Chicago,  111. 

For  over  SO  years  makers  of  Prrri.sl.ott    Elrctricnl    AppnrnUia 

What    Does    a   Radio    Super- 
visor Dream  About? 

(  Continued  from  page  62) 

Another  frequency  equal  to  their  sum  is 
also  created.  Similarly,  a  radio  station 
operating  on  560  kilocycles  and  another 
station  operating  on  a  frequency  of  1200 
kilocycles  will  actually  heterodyne  at 
radio  frequencies  and  produce  a  third 
frequency  of  640  kilocycles  in  the  air. 
As  this  third  frequency  created  by  the 
two  stations,  may  already  be  assigned  to 
a  third,  or  a  continuous  wave  broadcaster, 
modulated  or  unmodulated,  a  so-called 

'beat  note'  is  produced  ruining  transmis- 
sion of  a  third  station  operating  on  640 

kilocycles." The  reassignment  of  new  waves  or 
frequencies  should  be  so  arranged,  accord- 

ing to  Mr.  Beane,  that  this  phenomena 
will  not  take  place.  It  is  actually  taking 
place  he  has  ascertained,  between  broad- 

casting stations.  Fortunately,  he  states, 
the  field  strength  of  the  third  wave  or 
frequency  created  by  the  two  stations  on 
their  proper  frequencies,  is  considerably 
less  than  the  strengths  of  the  original 
frequencies,  so  the  use  of  frequencies 
which  may  cause  such  interference  need 
only  be  considered  within  a  small  radius 
of  two  stations  which  may  produce  a 
third  frequency.  The  third  frequency 
created  by  two  500  watt  transmitters  is 

reported  as  only  objectionable  for  a  dis- 
tance of  about  five  miles.  Two  5000  watt 

stations,  however,  cause  this  difficulty 
over  a  radius  of  approximately  20  miles. 
If  practical  and  logical  assignment  of 
frequencies  in  the  future  is  to  be  made, 
it  is  believed  absolutely  necessary  that 
the  results  of  radio  frequencies  heterodyn- 

ing each  other  must  be  considered. 

The  Navy's  Scheme 
Officers  of  the  Navy  point  out  they 

have  taken  this  phenomena  into  con- 
sideration for  some  time  and  use  fre- 

quencies ending  in  5;  any  new  frequency 
created  by  beat  notes,  is  therefore,  not 

an  assigned  frequency  and  cannot  inter- 
fere with  regular  channels;  since  their 

sum  or  difference  would  necessarily  be  a 

frequency  ending  in  zero.  A  reassign- 
ment by  the  Department  of  Commerce 

to  prevent  this  form  of  interference,  may 
be  undertaken  on  this  basis — that  is, 
increasing  all  assignments  by  five  kilo- 

cycles, or  reducing  them  that  much. 

Mr.  Beane's  tests  in  Chicago  included 
several  stations,  among  them  KYW  on 
560  kilocycles,  and  WGY  and  WOR  on 

1200  kilocycles;  they  produced  a  fre- 
quency of  640  kilocycles,  which  was 

unassigned,  yet  Chicago  listeners  got  the 
beat  note  created.  Tuning  below  and 
above  this  frequency  showed  the  adjacent 
stations  in  the  band  were  on  their  proper 
assignments  and  were  not  involved  in 
the  interference  reported. 

New  Italian  Station 
The  projected  station  at  Milan,  Italy 

will  be  similar  to  2LO  at  London,  equipp- 
ed to  broadcast  with  12  kilowatts  on  384 

meters.  It  is  owned  and  erected  by  the 
Union  Radiofinica  Italiana. 

Tell  them  you  read  it  in  Radio  Age 

'or- 

Real  Enjoyment 

No.  205 

LOUD  SPEAKER 
Assures  utmost  in  volume  and  clarity  of 
tone — reaches  full  range  of  musical  scale,  giv- 

ing a  faithfulness  of  reproduction  that  equals 
hearing  the  original. 

Flare  in  several  handsome  finishes. 

Prices  $22.50  -  $25.00  -  $30.00 
Manufacturers 

American  S/ectiric 
COMPANY State  and  64th  Streets 

CHICAGO,  U.  S.  A. 

new  eie  powerful  m  j  n  m  nitfl 

A\iR.u'0^'5r  RADIO 

everywnere  report  Miraco  Ultra  5  jets  pro. 
grams  coast  to  coast,  Canada  to  Cult,  loud 
and  clear  on  speaker;  outperforms  $10O  to 
$250  sets.  Many  hear  Europe.  Marvelous 
value-let  testimony  ol  users  convince  you. 

1  AGENTS' J  Smaller  sets  $»3-75  ud.  Write. DEJttEBSlM,DM'£ST  •""?'»  CORPORATION  _ Z^M-SWRC&Z&b  01.10 

HEATH 
CONDENSERS 
For  Real  Radio  Reception 

Write  for  Literature 
HEATH  RADIO  &  ELECTRIC  MFG.  CO. 

206  First  St.  Newark,  N.  J. 

tlLTRTf-VSRniSR. 
TUNING^       CONTROL 
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Dealers  and  Jobbers 
Let    us    send    you    a    Quam 

Radiovox  on   Approval. 
Wire  or  Write. 

Just  Hear  A 

QUAM    RADIOVOX 
With  the  Silver  Drumhead  Diaphragm 

IT  is  far  superior  to  any  other  loudspeaker  in  tone  quality,  volume  and 
enunciation,  due  to  an  entirely  new  principle  of  diaphragmatic  construction 
— the  Silver  Drumhead. 

This  Silver  Diaphragm  is  only  three  one-thousandths  of  an  inch  in  thickness, 
stretched  tightly  over  a  brass  ring  and  adjusted  to  a  sensitivity  that  responds 
to  the  slightest  impulse.  A  small  silicon  steel  disc  is  welded  to  its  center  to 
receive  the  impulses  from  the  magnets.  The  extreme  thinness  of  the  silver, 
coupled  with  its  well  known  musical 
qualities  and  tuning  to  the  proper 
pitch,  permits  it  to  vibrate  so  fast  that 
its  reproduction  of  speech  and  music 
is  perfect  and  sets  an  entirely  new 
standard  in  radio  reproduction. 

Non  -  vibrating,  semi  -  hard  rubber 
horn,  finished  in  mahogany  and  cast 
aluminum  tone  throat  in  russet 

crackle,  make  for  a  beautiful  appear- 
ance as  well  as  perfect  reproduction 

of  sound. 

Manufacturers — Write  us  for  our 
special  proposition  on  Quam  Radiovox 
Units.  They  will  improve  your  receiv- 

ing sets  100%. 

Quam  Radio  Corporation 
1925  So.  Western  Ave.,  Chicago,  111. 

The  Quam  Condenser 
— with  the  Pyrex  end  plate,  is  the  world's lowest  loss  and  highest  quality  condenser. 
Straight  line  frequency  and  wave  length. 
List  Price,  $6.00  and  up. 
Also   Quam    Audio   Transformers,   $5.00. 

[ROPE-CORE 

marvelous,  new  aerial  that  is  guaranteed 
to  give  greater  distance,  easier  tuning,  more 
perfect  selectivity.  Consists  of  pure  copper 
ribbon,  heavily  enameled,  wound  around 
sturdy,  weather-proof  rope.  Try  this  new 
aerial  for  better  reception. 

50  ft.  $3.00  100  ft.  $5.00 
75  ft.    3.85  150  ft.    7.00 

Acorn  Window 
Lead  In 

Fits  into  sash  as  pictured  ■ 
Made  of  pure  copper 
ribbon  J^-incb  wide,  heavi- 

ly enameled  by  special 
process.  Triply  insulated 
with  waterproofed  fabric. 
Thousands  of  users  recom- 

mend them  for  satisfactory  service.  Each  35c. 
(TJnenameled — 25c.) 

Acorn  Master  Switch 
Instantly  connects  your  battery  to  charger  or 
battery  to  receiver. 
Single  socket   type      -      -      -     -     -     -     $5.00. 
Double  socket  type      -     -      ...     -     $6.25. 

(for  use  with  B-eliminator) 
Send  for  circulars  on  Acorn  Products. 

JOBBERS— Write    for     discounts — DEALERS 

"Tv      Acorn  Radio  Prod.  Co. 
712  W.  Madison  St.,  Chicago 

COILS 
Radio  Frequency  Transformers 

Low  Loss  Freshman  or  Pfanstiehl   Type 

Each  $0.65    -    Set  of  3  $1.50 
Guaranteed  Satisfaction  or  Money  Refunded 

Kissel-Carman       221£££?'&°- 

DeForest  Cuts  Price 

on  Receiving  Tubes 

Retail  price  reductions  on  all  lines  of 
the  DeForest  radio  receiving  tubes,  as  a 

result  of  specialized  manufacturing  pro- 
cesses, increased  production,  and  greater 

sales,   were  announced   on    December   1. 

The  lines  affected  are  the  newly  stand- 
ardized DV-2  detector,  the  specialized 

DV-5  for  radio  and  audio  frequency 
amplification,  and  the  DV-3  and  DV-3A 
for  dry  cell   battery  circuits. 

H.  L.  Lanphear,  an  executive  of  the 
DeForest  Company,  in  announcing  the 
new  schedule  made  public  the  following 

statement:  "Our  recently  inaugurated 
policy  of  developing  and  producing  a  new 
and  complete  line  of  highly  specialized 
receiving  tubes  has  resulted  in  such 
increased  sales  throughout  the  country 
that  we  are  now  in  the  fortunate  position 
of  being  able  to  announce  forthwith  a 
sweeping  price  reduction  on  all  lines  of 
our  receiving  tubes. 

"With  the  addition  of  the  DV-5  the 
Company  has  at  last  realized  the  ambi- 

tion long  held  by  the  DeForest  tube 
engineering  staff,  namely,  to  supply 
specialist  tubes  for  each  step  in  radio 
reception. 

"This  tube  development  by  DeForest 
Engineers  has  resulted  in  several  points 
of  tube  superiority,  one  the  use  of  an 
isolantite  base  by  which  the  electrical 
losses  have  been  reduced  from  one-eighth 
to    one-fiftieth. 

Tell  them  you  read  it  in  Radio  Age 

AJAX 

The  New  Loop 
The    Ajax    patented    screw 
attachment  pictured   above 
keeps  the  wiring  always  taut 
...extended,   the  loop  is   15 
inches   wide   and   33   inches 
high  and  may  be  folded  into 
a   box  just   14  inches  long. 
The     construction     of    the 
Ajax  is  of  the  finest     .    . 

all  woodwork  of  solid  wal- nut   and     all     metal    parts 
heavily  nickel-plated.  Easily 

connected  to   the    receiver — all 
leads  supplied.    Extra  terminal 
provided  for  centre  tap. 
Endorsed  by  the  leading  Radio 

-*»  4    *-»     m*  >-w  Authorities  as  the  most  efficient 
Ski   V     Sli  lo°P  on  the  market. Vf  *•  <fc*  •  %J  \J  If    your   dealer   cannot   supply 

you   orderdirect. Write  for  circulars  describing  the  Ajax   in  detail. 
DEALERS  Write  for  Discounts  JOBBERS 

Sole  Distributors 
THOR  RADIO  CO. 

Dept.  718        35  So.  Dearborn  St.        Chicago,  111. 
Manufacturers— Ajax  Radio  Co.    Chicago 

YOU  CAN  GET 
Greater     reflex 

BROWNLIE 

VERNIER  DETECTOR 
$2.00  At  your  dealer  or  Direct. 

ROLAND  BROWNLIE  &  CO. 
21  Sanders  St.  Medford    Mans. 
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Correct  List  of  Broadcast  Stations 
KDKA 
KDLR 
KDPM 
KDYL 
KDZB 
KDZI 
KFAB 
KFAD 
KFAF 
KFAJ 
KFAU 
KFBB 
KFBC 
KFBG 
KFBK 
KFBL 
KFBS 
KFBU 
KFCB 
KFCF 
KFDD 
KFDJ 
KFDM 
KFDX 
KFDY 
KFDZ 
KFEC 
KFEK 
KFEL 
KFEQ 
KFFP 
KFEY 
KFGB 
KFGC 
KFGD 
KFGH 
KFGQ 
KFH 
KFHA 
KFHH 
KFHL 
KFI 
KFIF 
KFIO 
KFIQ 
KFIU 
KFIZ 
KFJB 
KFJC 
KFJF 
KFJI 
KFJL 
KFJM 
KFJR 
KFJX 
KFJY 
KFJZ 
KFKA 
KFKU 
KFKX 
KFKZ 
KFLD 
KFLP 
KFLR 
KFLU 
KFLV 
KFLX 
KFLZ 
KFMB 
KFMQ 
KFMR 
KFMW 
KFMX 
KFNF 
KFNG 
KFOA 
KFOB 
KFOJ 
KFON 
KFOO 
KFOP 
KFOR 
KFOT 
KFOX 
KFOY 
KFPG 
KFPL 
KFPM 
KFPR 
KFPT 
KFPW 
KFPY 
KFQA 
KFQB 
KFQH 
KFQP 
KFQU 
KFQW 
KFQZ 
KFRB 
KFRC 
KFRM 
KFRU 
KFRW 
KFRY 
KFSG 
KFUJ 
KFUL 
KFUM 
KFUO 
KFUP 
KFUQ 
KFUR 
KFUS 
KFUT 
KFUU 
KFUW 
KFVD 
KFVE 
KFVF 
KFVG 
KFVH 
KFVI 
KFVN 
KFVO 
KFVR 
KFVS 
KFVU 
KFVW 
KFVY 
KFVZ 
KFWA 
KFWB 
KFWC 
KFWF 

Westinghouse  Electric  &   Mfg.   Co.. 
Radio  Electric  Co.....    ........... 
Westinghousc   Electric    &   Jug.    Co.. 
Newhouse  HoteL     .   - 
Frank  E.    Seifert   -   — 
Electric    Supply    Co   
Nebraska    ISuick    Auto    Co 
McArtliur  Bros.    Mercantile    Co   
A.    E.    Fowler     
University    of    Colorado   -   
Independent   School    Dist   -   
F.    A.    Buttrey   &  Co   
W    K.  AzbilL   -   
First    Presbyterian    Church   
Kimball-Upson   Co   
Lee.se    Bros       
School   District   No.    One   - 
Bishop    N.    S.    Thomas   -   
Nielson  Radio   Supply   Co   
Fiank   A.    Moore   -   
St..    Michaels   <.itludr.il 
Oregon   Agricultural    College   -   
Ma-uioli:,     ivtrolcuii.    Co   
First  Baptist   Church.   
South  Dakota  State  College   
Harry  O.    Iverson.-   
Meier  &  Frank  Co   -   
Augsbury   Seminary   -   
Winner    Radio   Corp   -   

...East  Pittsburgh,  Pa.  309 
  .Devils    Lake.   N.   D.  231 

Cleveland.    Oluo  250 
Salt     Lake    Citv,    Utah  2-lb 

..Bakcislicld.    Calif.  210 
Wenatchce,    Wash.  360 

.  I. -.ii>-,. In.    Nebr.  341 
.....Phoenix.   Ariz.  273 

     San    Jose.    Calif.  217 

  Boulder.    Colo.  261 
Boise.    Idaho  280 

  Havre.    Mont.  275 
s.  ,:    Ih. ■-...    Calif.  224 
  Tacoma.    Wash.  250 
Sacramento.     Calif.  248 

1   ..mm       Wash.  224 
  '.Tiin.dad.    Colo.  238 
  Laramie.    Wyo.  270 
  Phoenix.    Ariz.  238 
Walla    Walla.    Wash.  256 

Boise.    Idaho  278 Corvallis.    Oreg.  280 
Beaumont.    Texas 

W.-i.-m    Slate  College   of   Colorado.. 
Ambru.se    A.    McCue     
Penn    College   —   -   -   

David  CltS  Tin-  i 
College  Hill  Radi 
Board  of  Kducati 
Beacon  Radio  Sc 
Garretson   and  I) 
C.    C.    Baxter   - 
The  New  Furnitu 
Los  Angeles  Cour 
Cape  &  Johnson.. 

Tall    Products  Co.. 
Hall     Bros   -   
Citv  of  Pari-  Dry 

Thomas  Groggi 
W    D    Corley 
Concordia    Sei 

Carl  E.  Bag 
F.  M.  Henry. 
Moonlight  R: 
Cape  Girarde 
Standard  Put 
Airfan  Radio 
Radio  Supnb 
Gla<l  Tldinns 
Browning  Br 
Warner  Bros 
L    E.   Wall.. 

Si, 

La.     250 
S.    Dak.  273 

nncapolis.    Minn.  231 
Portland.    Oreg.  248 

nncapolis.    Minn.  261 
Denver.    Colo.  254 

Oak.    Nebr.  268 
Mnbcrlv.    Mo.  242 

.Kellogg.   Idaho  235 
  Utica.   Neb.  224 Hon     Rouge.    La.  268 
i  hi. -kasha.    Okla.  248 
I'lliversitv.    Calif.  270 
  Boone.    Iowa  226 
.Wichita.     Kans.  268 
Cunnisuii.    Colo.  252 

eah    Bay.    Wash.  261 
oskaloosa.    Iowa  240 

us   Angeles.    Calif.  469 
Pon  land.    Oreg.  248 
Spokane.  Wash.  266 

..Yakima.    Wash.  256 
,  Juneau.   Alaska  226 

[  du   Li .  Wi. 
ii'.u  (iiv.    Kans. 
      i  Hv.     Okla. 

Astoria.  Oreg. 
Ottumwa,  Iowa "Forks.  N.  Dak. 

..Portland.  Oreg. 
>dar  Falls.  Iowa 

ort  Dodge,  Iowa 
it    Worth.    Texas 

273 

St.  Louis.  Mo. 
Port  Worth.  Texas 
Puili.utanie.    Calif. 
  Iowa   City.    la. 

Holy    City.    Calif. 
North    Bend.    Wa-li. 

Hollvwood.    Calif. 

  Becville.    Texas ..„   Fraiiclseo.    Calif. 
Ft.     Sill.     Okla 
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M( 
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.    Colo.     234 
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.    Utah     261 Calif.  224 
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Calif.  205 s     Mo.  240 
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KFWH 
KFWI IvFWM 
KFWO 

KFWP KFWU 
KFWV 
KFXB 
KFXC 

KFXD 
KFXE KFXF 
KFXH 
KFXJ 
KFXM 
KFXR 

KFXY KFYF 

KFYJ 
KFYR 
KGB 
KGO 
KGTT KGU 

KGW 

KGY 

KHJ KHQ 

KJBS 
KJR K1S 
KLDS 

KLS 

KLX KLZ 

KMA KMJ KMIV1J 

KMO 
KNRC 

KNX 
KOA 
KOB 
KOCH KOCW 

KOIL KPO 

KPPC KPRC 
KPSN 

KQP KQV 
KQW 
KRE 

KSAC KSD 

KSL KSO 
KTAB 
KTBI 
KTBR 

KTCL KTHS 
KTNT 
KTW 
KUO 
KUOM 
KUSD 

KUT KVOO 
KWG 
KWKC 

KWKH 
KWSC KWUC 

KWWG KYO 
KYW 

KZM 
WAAB 
WAAD WAAF 

WAAM 
WAAW 
WABC WABI 

WABL 
WABO WABQ 

WABR 
WABW 
WABX 

WABY WABZ 
WADC 
WAFD 
WAHG 

WAIT 
WAIU 

WAMD 
WAPI 

WARC 
WBAA WBAC 

WBAH WBAK 

WBAO 
WBAL 
WBAP WBAV 

WBAX 
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WBBL 
WBBM 
WBBN 
WBBP WBBR 

WBBS WBBX 

WBBY 
WBCN 
WBDC 
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F.  Wellington  Morse,  Jr   
Radio   Entertainments,    Inc   
Oakland    Educational   Society   
Lawrence    Mott   -   
Rio  Grande  Radio  Supply   House... Louisiana   College   _   
Wilbur    Jerman   -   
Bertram   O.    Heller   
Santa  Maria  Valley  Railroad  Co.. 
L.   H.   Strong   -   ■■   
Electrical   Research   &  Mtg.    Co   
Pike's  Peak  Broadcasting  Co   
Bledsoe  Radio    Company   
Mountain   States   Radio   Distnbuto 
Neehcs  Electric  Co     
Classen  Film    Finishing  Co   
Mary   M.    Costigan   
Carl's   Radio  Den     
Chronicle    Publishing   Co   
Hoskens-Meyer,    Inc   - 
Tacoma  Daily   Ledger..   
General   Electric    Co   
Glad   Tidings    Tabernacle   
Marion  A.    Mulrony   
Portland   Morning    Oregonian-   
St.    Martins    College   
Times- Mirror  Co   — 
Louis   Wasmer   
J.   Brunton   &    Sons   
Northwest    Radio   Service   Co.   
Bible  Institute  of    Los  Angeles.    It 
Reorganized  Church  of  Jesus  Cht 

Warner  Brothels   Radio    Supplies   ' 
Tribune   Ifiblishing    Co   
Reynolds    Radio    Co     

  _   Chico,   Calif.     254 Can     1      'isoo.     Culii         22(i 

  ..Oakland.    Calif.     207 

210 

  Avalon,    Calif. 
  Brownsville,   Texas 
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  Portland,    Oreg. 
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For  EVERY 
Radio  Set 

A  stunning  piece  of  furniture  that 
restores  order  in  the  room  where 
you  have  your  Radio!  No  more 
cluttered  table-tops,  nor  litter  of 
equipment  un- 
der-foot. 

No  unsightly 
horn  in  evidence, 
either!  This  con- 

sole has  its  own 
loudspeaker,  in- 

built. It's  out  of  vv 
sight,   but   with 

Very  apparent  Non-VibrantCeraraic 
tonal      SUperiori-    The  clearest  tone  pro- 

ties.    For  it  has  ftac£  l^%Tcot the     highest -de-     position  winch  defeats 
veloped  type  of 
unit.    With  horn  built  of  special 
non-vibrating,  extra-hard  material. 
Produces  clear  non-vibrant  tone. 

There's  ample  room  for  everything; space  for  A  and  B  wet  batteries 
— or  battery  eliminator  and  for  a 
charging  outfit,  too. 

Finished  in  mahogany,  or  walnut 
color.  Dainty  design  of  parqueterie 
on  two  front  panels.  Top,  38  in. xl8  in. 

Additional  pattern  No.  128  (Special 
for  Radiola  No.  125)  in  two-tone  fin- 

ish. Top,  21  in.x31  in.  Fitted  with 
doors  for  access  to  control  switches  of 
combination  eliminator-charger. 

The  price,  forty  dollars,  is  for  the  complete 
console  and  includes  the  loudspeaker  horn 
and  unit.  Thousands  of  dealers  are  show- 

ing this  artistic  addition  to  home  radio 
equipment. 

Rear  View— Set  Hooked  Up 

Finishing  Your  Radio 
Cabinet 

(Continued  from  page  13) 

pumice  of  a  fine  grade,  on  the  surface 
of  the  cabinet,  a  light  back  and  forth 
motion  may  be  attempted.  Do  not  make 
the  downward  pressure  any  thing  but 
light  as  you  will  find  that  you  have 
rubbed  through  the  varnish  if  you  are 
not  careful.  Do  not  make  any  circular 
motion  or  go  across  the  grain  as  we  found 
in  sandpapering,  scratches  will  result 
that  will  show  up  later.  Examine  the 
progress  of  the  rubbing  frequently  by 
wiping  the  surface  clean  and  where  the 
varnish  appears  to  be  rough  or  still 
retains  its  gloss,  the  rubbing  operation 
should  be  centered  more  than  where 
it  seems  to  be  finished.  Look  out  for 
rubbing  the  edges  and  the  corners  through 
white.  It  is  about  the  easiest  thing  to 
do.  If  that  condition  does  present  itself, 
a  little  of  the  original  stain  applied  with 
a  small  pointed  brush  will  restore  the 
color.    Keep  the  felt  wet. 
When  you  think  that  the  surface  is 

rubbed  about  enough,  wash  off  with 
water  and  thoroughly  dry.  Now  it 
will  take  several  coats,  applied  just  this 
same  way,  and  each  one  rubbed  down, 
before  a  good  surface  can  be  had.  I 
suggest  that  at  least  three  coats  be  used 
and  more  if  you  want  the  best  job.  When 
you  consider  that  a  piano  with  its  fine 
polished  finish  often  has  fifteen  or  twenty 
coats  of  varnish,  you  can  better  under- 

stand why.  A  good  deal  of  success  in 
rubbing  is  generally  due  to  a  fine  grade 
of  varnish,  the  good  patience  of  the 
worker,  allowing  the  varnish  to  be  very 
dry  before  rubbing,  and  the  degree  of 
skill  attained  by  the  worker  as  he  goes 

along.  Some  shops  use  a  semi-flat  or 
velvet  finish  varnish,  as  they  call  it. 
This  drys  with  a  surface  that  resembles 
a  rubbed  one.  A  little  rubbing  to  smooth 
off  the  lumps  and  specks  that  accumulate 
somehow  while  the  work  is  drying,  will 
produce  a  job  that  looks  as  well  as  the 
one  using  the  regular  varnish.  Some  say 
it  is  not  as  durable  as  the  other,  but 
the  makers  claim  it  is. 
When  finishing  up  on  the  rubbing  it 

is  a  good  plan  to  wash  the  felt  off  and 
rub  the  surface  with  just  the  wet  felt, 
as  this  will  remove  the  tiny  scratches  and 
leave  a  better  looking  finish.  Be  sure 
to  get  all  the  pumice  off  between  coats, 
by  thoroughly  washing,  or  the  next  coat 
will  appear  lumpy. 

It  is  after  the  last  touch  has  been  done 
that  the  care  or  carelessness  of  your 
early  work  shows  up.  If  you  left  any 
dents  or  rough  places  in  the  surface  of 
the  wood,  they  will  remind  you  of  it. 
The  rubbing  felt  will  not  go  down  to  the 
bottom  of  these  places  and  a  shiny 

unfinished  spot  will  remain. 
Much  time  spent  on  the  preparation 

of  the  wood  is  time  well  spent,  if  you  want 

a  perfect  job. 

*  Asterisks  * 
placed  in  advertising  space  denotes 
manufacturers  have  submitted 
samples  of  their  products  to  Radio 
Age  Institute  and  these  products 
have  passed  the  Institute  tests. 

Centralab 
Radiohm 

for  Oscillation    Control 

Get  full  efficiency  from  your  set  by 

installing  a  Centralab  Rad'iohm.  Pro- vides perfect  plate  circuit  control  of oscillation. 

By  controlling  oscillation  with  this 
little  unit,  you  can  hold  that  sensitive 
regenerative  position  which  immediately 
precedes  the  oscillation  point,  without 
distortion  or  loss  of  selectivity.  Think 
what  a  boon  to  clear,  true-tone  reception this  is! 

Provides  smooth  variation  of  re- 
sistance from  zero  to  200,000  ohms. 

Used  as  a  standard  unit  in  several 
leading  sets.  Price:  $2.00— at  your 
dealer's  or  mailed  direct. 

Centralab  Modulator 
for  Volume   Control 

This  improved  type  of  potentiometer 
takes  the  "rough  spots"  out  of  volume- 
smooths  out  powerful  "locals"  as  well 
as  difficult  "DX."  It  provides  noiseless 
control  of  volume  from  a  whisper  to 
maximum.  Used  in  audio  circuits  with 
any  transformers  or  with  Thordarson 
"Autoformer."  Price:  $2.00  at  your 
dealer's — or  mailed  direct. 

Write  for  literature  describing  these 
and  other  Centralab  Radio  Controls. 

Central  Radio  Laboratories 

24  Keefe  Ave.,  Milwaukee,  Wis. 

RADLF1 
RADIO  CONSOLE 
MFG.C0.562VEDDERST. 

CHICAGO.    WRITE    FOR    CIRCULAR 

BIG  DISCOUNT/ 
TO 

RADIO 

DEALER' .CErann  Co.36-50  S.Clinton  St.. 

Tell  them  you  read  it  in  Radio  Age 
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WCAD 
WCAE 
WCAH 
WCAJ 
WCAL 
WCAO 
WCAP 
WCAR 
WCAS 
WCAT 
WCAU 
WCAX 
WCBA 
WCBD 
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WCBF 
WCBG 
WCBH 
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„      ,  „  .  Canton    N     T     263        WHBA      C.   C.   Shaffer.   -   __   _   --   Oil  City.  Pa.    250 
St.    Lawrence   University   ■■■   •••••■•■   w>,cH,,Uh     Pa '     461  WHBB       The   Coups    Co   _   Stevens    Point,    Wis.     240 
Kaufmann  &  BacrCo.  and  The  Pittsburgh  Press.   -P.  ttsburgh .   Pa      461  WHBB       ine        p»             ̂    _   _   _  _CanU)I1>   Oni0     ?54 
Entrekin  Electric   Co ,   -   TTnVv^tv    Place    Nebr      254         WHBD       Chas.    W.    Howard..   _   -   .....BeUfontaine.    Ohio     222 
Nebraska  Weslcan  University           Un.  ■..  siiy                N  br.     254  wHBp      Bear^ley  s^el,lUy  company           ...  Jtock  Island.  HI.     222 
St.   Olaf  College......        rTih n  ore    Md      275         WHBG      John  S.    Skane...   -   -   ..Harnsburg.   Pa.     231 
A.  A.   and  A.   S.   Bragtr  .......    i,iSb    c      468         WHBH       Culver   ems       Culver.    Ind.     222 
Chesapeake  &  Potomac  T:L-phone  Co   -£attS  '  T-xas    263  WHBj        Lauer  Auto   Co                    ...       .  Ft.    Wayne     Ind.     234 
Southern  Radio  Corp     o    Texas   M?nn^DoUs"  Minn      280         WHBK      Franklin   St.    Garage,    lnc   _   .....Ellsworth.    Me.     231 
W.  H.  Dunwoody   Industrial  Institute   -Minn eapo lis,  Attnn.     zbu  whbl      James  h    S)usser   _   ....Logansport,   Ind.     216 
State  College  of  .Mines.        -   ~-   "ap1>.hiHrleii)ni'a    Pa'     278  WHBM      C.   L.    Carrell.    Portable    Station   -   ..Chicago,    111.     233 
Universal  Broadcasting    in                                                        Vi,    >,    ,,'    Vt'     250  WHBN       First  Ave.    Methodisl    Church   St.    Petersburg.   Fla.     238 
University    of    Vermont       -   —       a,  Wo™'   Pa      254  WHBQ       St.   John's  M.  E.   Church  South.     _   —   -   Memphis,  Tenn.     233 
Charles   W.    Heimbach            Won     Til      345         WHBP       Johnstown  Automobile   Co   _       Johnstown,    Pa.     256 
Wilbur    C.    Voliva.   -   Wpw'Srieans    La'     263  WHBR       Scientific  Electric  &  Mfg.  Co.,  3664  Vine  St   Cincinnati,  Ohio    216 
Ulialt  Radio  Co.   -   "^-"w,*  '   Pa"     236  WHBU       Riviera  Theatre  and   Sing's   Clothing   Anderson,    Ind.     219 
Paul    J.    Miller.....   -   iV.d     ™k     Mss      268         WHBW      D.    R.    Kienzle   _   Philadelphia,    Pa.     216 
Howard    S.    Williams.    (Portable)           OrfSd    M  st     242  WHBY       St.    Norbert's   Ccllegt  _   ...                            .                  W.-st    E3    Pere.    Wis.     250 
University   of    Mississippi   Rnltimore     Md"     229  WHDI        W.   H.   Dunwoody   Ind.   Institute   Minneapolis,    Minn.     278 
Charles    Swarz...   -   —   -   --=■•»-;    JrS    Ind      266         WHEC       Hick  son  Electric  Co.,  Ino     .Rochester.  N.  Y.     258 
James.I     Boland     -   -   Ft.   Be%  pJ^s°n'T^?'     236  WHK         The  Radio  Air  Service  Corp.   <L,, land.   Otic     273 
First    Baptist    Church-         ■'      ■■         £     \      205         WHN  George    Schubert   _       New    York.    N.    Y.     361 
C.    H.    Messier        -            -   ,■,..„",.■..         Newark'    N    J      233  WHO         Bankers'  Life  Co   Des  Moines.  la.     526 
Radio  Shop  of  Newark   (Herman  Lubinsky  )   ""Ska      Minn      416  WHT          Radiophone  Broadcasting  Corp   Deeriield.   111.     238 
Washburn-Crosby    Co.   -          Elgin     111      275  WHT          Radiophone   Broadcasting    Corp   Deerfield.    111.     400 
Liberty    Weekly   <:™,n'"Lake     Wise.     231  WIAD        Howard   R.    Miller   Philadelphia,    Pa.     250 
C.   E.    Whitmore.     -   —     camp   ww .    v  j|4         w|aq        Cnr0Dicle  pUDlishing  Co.._   -   Marion,   Ind.     226 
H.    M.    Couch.     -   -   Portland     Maine    256  WIAS         Home    Electric    Co   Burlington,    Iowa    254 
Henry    P.    Rines   -   -   SmSSSk     Ohio     248  WIBA        The   Capital-Tic:        Studio         Madison,    Wis.     236 
Wittenberg    College   -   ->      .-;          ,u.,„s      238  W|BC        L    M    Tate  Post_  N„.  29.  Vet.  of  Foreign  Wars   St.  Petersburg.  Fla.     222 
Clark    Inivei-sitv        -.   Providence     It     I      210  WIBG        St.   Paul's  Protestant  Episcopal  Church.....   Elkins  Park.  Pa.     222 
Chas.   W.    Sclcm-    (Portable    .  im™nllh"'(;o  Detroit'  Jlich      517         WIBH        Elite-Radio    Stores   .„   New    Bedford.    Mass.     210 
Free  Press   and  Jewett   Radio   &   Phonograph   Co...— .^troit.   aucn  Frederick  B.  Zitteli.  Jr   _   .Flushing.  N.  Y.     219 
Dad's  Auto  Accessories.   Inc   -   -       JNasnn£*    ̂ nu      ?/3  W|BJ        c    L    Carrell   (,Jortablj)   Chioagc.   111.     216 
Tampa  Daily  Times   -   "Kansas  City,   Mo.     366  WIBM        Billy   Maine    (Portable)   _   _   Chicago,    111.     216 
Kansas  City   Star.,   •      AmariUfl     Texas     263  WIBO        Nelson    Brothers   Chicago.    111.     226 
J.    Laurence    Martin       -   -   £,''  ■    T  268         WIBR        Thurman  A.  Owings   _      Wert  on  W.  Va.     246 
Trinity    Methodist  Church   pin  adelnhia     Pa      393  WIBS        New  Jersey  Nafl  Guard  lld.p.   in   Elizabeth,  N.  J.     203 

Lit   Brothers        -   -      Fargo    N     Dak.     261  WIBU        The  Electric  Farm   Poynette.   Wis.     222 
Radio  Equipment  Corp    —        Newark'    Ohio     226         WIBW       Dr.  L.    L.   Dill   _   _   Logansport.   Ind.     220 
Plymouth    Cong.    Church   -     "fiunton Mass      229         WIBX        Grid-Leak,    lnc   _   _   Utica,    N.    Y.     205 
A.    H.    Waite  4  Co.,   lnc       ""Lancaster     Pa'     258  WIBZ         Powell  Electric  Company   .Montgomery.    Ala.     231 
Kirk.    Johnson    &    Co    \,,rrt„sn re     W     Va'     268  WIL           Benson  Radio  i   The  Star   St.    Louis.   Mo.     273 
Herman   Edwin  Burn,                     "thin  a'    Ga"     270  WIP           Gimbel    Bros   Philadelphia,    Pa.     508 
Gilham-Solioen   Elee     to   ..       -—   -■;£       k  '    Va      229  WJAB        American  Electric  Co   Xincoln.   Nebr.     229 
Richardson   Wayland   Electric   Corp       "'Cleveland  '  Ohio     227  WJAD        Jacks. m.'s    Radio    Engineering    La   ;n   ■,...   Waco.    Texas    353 
M.    F.    Broz             -Ran cor    Me      252  WJAG        Norfolk    Daily    News   Norfolk,    Nebr.     270 
Electric  Light  &   Power  Co   ""wTn'ter   Park     Fla'     240         WJAK        Clifford  L.   White     Greentown.   Iowa     254 
Rollins   College.    Inc.......   -   nlm*iioston   'Mass'.     261         WJAIH       D.   M.   Perham       Cedar  Rapids.  Iowa     268 
Tremont  Temple  Baptist   Church   -   ---••■•■•  """""'      Id      258  WJAR        The  Outlet  Co.    (J.    Samuels    &    Bro. )   _   -Providence,   R.    1.     306 
Tin-    -nan. I    til Min      Kingston     N     Y.     233  WJAS        Pittsburgh   Radio   Supply    House   Pittsburgh,    Pa.     275 
Boy    Scouts,    City    Hall   -   Hanover     N     H      256  WJAX        City    of    Jacksonville   _   Jacksonville.   Fla.     337 
Dartmouth    College...         Chattanooga     Tenn'     256         WJAZ        Zenith   Radio  Co       Mt.    Prospect,   IU.     322 
Chattanooga  Radio   Co..    Inc   Lhat tanooga,    J.enn      «o        wjba       ̂   &  ̂ ^    ̂   _    _   j  m     ̂  
Doolittle  Radio  Corp....         Cranston'    R     I      441  WJBB        L.    W.    McClung...   St.    LVtcrsburg.    Fla.     254 
Dutee  Wilcox   Hint,   Inc   —   -   ""        Tuscola    'ill     278  WJBC        Hummer  Furniture   Co...     LaSalle.  HI.     234 
J.    L.    Bush   ■■••-;■■   New  York     N     Y.     491  WJBG         Interstate    Radio,    lnc   Charlotte.    N.    C.     224 
American  Telephone  ic   Telegraph   to   -          jtnaca'   n'    Y      254  WJB1         Robert    S    Johnson   Red  Bank,  N.  J.     219 
Cornell    University............---  ,,  ,,tfl  ,,! ,     N„Tti,'   l'Hinneld    N    J      261         WiBK        E.   F.    Goodwin.     -   Ypsilanti.  Mich.     233 
Bor.    of  N.   Plainfield    (W.    Gibson  Buttfleld)...North    Ila          a   «.    J.     «■  WJBL        Wm    Gusnard  ,,rv  tods  ,.„   Decatur,   111.     270 
Shepard    Co   -       colun  bus     Ohio     294  WJBN        St.   Johns  Ev.    Luth.   Church   __   Sycamore.   111.     256 

Ohio   State   University                Cleveland' '  Ohio      389  WJBP        Seneca    Vocational    School   Buffalo,    N.    Y.     218 
Goodyear   Tire    and    Rubber   Co   -   ■*  >' f  ei a.iu.    u  WJBQ        Bu(.knt.u    university   Lewisburg.    Pa.     211 
Davidson  Bros.  Co   -   -       St     Louis    Mo      273  WJD           Denisnn    Univ.-rsit.v   Gravvillc.    Ohio     217 
Benwood   Co    siinerinr  '  Wis      242  WJJD         Supreme   Lodge,   Lnval   Older  ol    Moo.,   Mooseheart,   111.     303 
Walter  Cecil  Bridges   -■   -     Anderson'    Ind'     246  WJR           Jewell  Radio  &   Phonograph  Co.   and  Dctioit  Free  Prc-s .Pontine.  Mich.     517 
Electrical   Equipment  and  Service   (  o     -   .Juiderson.    ino.     ̂   o         wjy  ^^  ̂ ^    q[  Ani(,rk,a   _   New  York    N    y      4fl5 
Roy    W.    Waller      -     ■■■-■;■■•■,■„•,■■              ('hicac'o     111      370  WJZ            Radio  Corp.    of  America   New    York.   N.  Y.     454 
Edgewater  Beach  .Hotel   and  Herald  Eianum  i       ... -n      ̂        ■     2?3         WKAA       H.   F.   Paar   _      ivdar   liapids.  Iowa     278 
Third  Avenue  Radway  Co   -   -   rnnd   Ranids'    Mich      242  WKAD       Chas.   Looff    (Crescent    Park)   _   East    Providence,  R.   I.     240 
Grand  Rapids  Radio   to...               n™  York-'  N    y'     226  WKAF       WKAF   Broadcasting   Co   Milwaukee,   Wis.     261 
Radio  Corp.    of  America.  I    oita h.-i   ^jew            .       .      ■     22g  WKAQ       ]!adill  Von,_   0f    Porto    iti.-o   San  Juan,  P.   R.     341 
Radio  Corp.    of  America  (I  ortablel       New   Orleans  '  La'    -280  WKAR      .Michij.Mii    Slate    College   East    Lansing.    Mich.     285 
E.   B.   Pedicord   -        iT-m-isbni-ii'    111      226         WKAV       Laconia    Radio    club.   _   _   _   _   -.Laconia.   N.    H.     224 
Tain    it:      <"'i              ""'"Buffalo     N     y'     244  WKBB       Sanders    Bios   Joliet.     111.     214 
H.    H.    Howell   .,,,.,     =i  Vol   "       Davton     Ohio    256  WKBE       K.   &  B.   Electrio  Co   Webster.  Mass.     231 
The  Dayton   Coop.    Industrial  High   School   -   li,  loir      Wis      268         WKBG       C.    L.    Carrell    (Portable)   _   _   _   Chicago.    IU.     216 

Beloit    College   Savannah     Ga'     263         WKBK       Miss  Shirlev    Kalz       .....New  York,  N.  Y.     210 
Savannah   Radio   Corp   .--   -   Boston     Mass.     476         WKRC       Kodel     Hadio     Corp   -   Cincinnati.     Ohio     326 
The  Edison  Electric   Illuminating   (o       -   ,.-..:,.„;„,      ,".'.      203         WKRC       Kodel    ltadio    Corp       _   -   Cincinnati.    Oliio    422 
Robert  E.    Hughes   — -   £,V,''r'ien'"Sn rings     Mich'     285  WKY         Wky   Radio  Shop       Oklahoma   City.  Okla.     275 
Emanuel    Missionary    college                .       uiiiuu    "',..'"•        m      266  WLAG       Cutting  &   Washington  Radio  Corp   Minneapolis.   Minn.     417 
Ail-American  Radio  Corporation..   -   —••-■•■■    ,      f  '  Mo'     248  WLAL       First    christian    Church       Tulsa.    Okla.     250 
St.    Louis   University   -   '    -,,,,■ '  Tx      476  WLAP        Wm.    V.    Jordan   Louisville,    Ky.     275 
Dallas  News   &   Dallas  Journal             "'cloud'    Minn      273  WLAQ       Arthur    E.    Shilling   -   Kalamazoo.    Mich.     283 
Times   Publishing   Co   ol-  .  ,     n]'      NeD'     275  WLAX       Community    llio.niea.ting    Station   Cieenvastle,    Ind.     231 
University    of    Nebraska   kno'iville  '  Tenn'     250  WLB          University    "I    Minnesota   Minneapolis.    Minn.     278 
First  Baptist  Church   -   --   i'hVladr  nliia    Pa'     234         WLIB        Liberie    Magazine       _   Chicago.    111.     303 
Gethsemane  Baptist  Church   -        Sevmour     Ind     226  WLIT        Lit     P.ms   I'h   lelphia,     Pa.     394 
John    Van   De   Walle.          -   h-AY™0na.     Pa      278  WLS           Sears   Roebuck    &    Co   _   _        Crete.    II.     345 
The   Wm.    F.    Gable    (  o.      New  York    N    Y      273  WLTS        Lane    Technical    High    School   -   Chicago,    111.     258 
Concourse    Radio   corporation.           Camden    N.J.     236         WLW         Crosby    Mlg.    Co    Cincinnati.    Ohio    422 
Galvin  Radio   Supply    <o   -   cn|ie„eville  '  Minn      236  WLWL      Missionary   Society  of   St.   Paul  tin    Apostle   .New  York,  N.   Y.     288 
St.   John's  University        Wi    e     N    Y      252  WMAC       C.    li.    Meredith   Casenovia.   N.    Y.     275 
Onondaga    Hotel    Co    ...            indiananoUs.   Ind.     268  WMAF       Round   Hills   Radio  Corp   Dartmouth.   Mass.     441 
Merchants   Ilea      &    Light    (  o   -         Rale  Bh.  N.   C.     255  WMAK      Norton     Laboratories           Lookpiirt.     N     Y.     266 
Wynne  Radio     o    ...                     — •   -   Battimore.    Md.     254  WMAL       M.    A.    Lesse   Optical    Co   _   Washington.   DC.     213 
Fifth    Inl.    Md.    Nail    t.iaul    -   -   Cincinnati     Ohio     309  WMAN      First    Baptist    Church   Columbus.    Ohio     278 
Ainsworth-Gates   Radio   to   -      Galesburg.    111.     254  WMAQ      Chicago    Daily    News       Chicago.    111.     447 
Knox    College   -   -   -       Fin,     Mich.     234  WMAY      Kingshighway    Presbyterian   timid.         St.    Louis.    Mo.     248 
F.    D.    I'alla.n   .... ...     -                  -   Philadelphia.   Pa.     394  WMAZ       Mercer    University   M?COn'    9fr     2fi Strawbndge  and  Clothier            Chicago    111      217  WMBB      American    Bond    &    .Mortgage   Co   -   Chicago,    111.     250 
F.  K.    Bridgman.    Brooklyn    N    Y      205  WMBC       Michigan     Broadcasting    Co   Detroit,    Mich.     256 
Robert  Mornsson  Lacey...-   -   -   f.^ngneid     Mo      252  WMBF       Miam     Reach    Hotel    ...Miami    Reach.    Pla.     384 
G.  Pearson   Ward.        Moberlv    Mo      233  WMC          (  on,,,,  ,   ,  il    Appeal   Memphis,    Ten.     500 

Earl   William    Lewis.  ■.■■•ivnnc,rllo„o„  Co      La     aster.   Pa     248         WMCA       Hold    McAJ      .Grccle,    S„   c    Hold    Co.)      New   York  City     34 Lancaster  Electric  Supply  &   Construction  to    LancMiw.  Ain.sworth  Gates    Radio    Co.   -   Cincinnati     Ohio    321 

Youree    Hotel   ""    "  Soul     Bend    Ind      360  WNAB       Shepa.d    Stores       Bos  on.     Mass.     250 
South  Bend  Tribune      Freeport   N    Y.     244  WNAC       Shepaid    stores   Boston,     Mass.     280 
Harry   H.    Carman...    -   Mempnis,    Tenn.     278         WNAD       Universit)     ol    nkiah   a         -   Norman.    Okla.     254 
Fust    Baptist    <  bud,   j'v  nsvi    <■     Ind      236         WNAL       .imaba    Central    High    Sc   I   -    ...Omaha.   Nebr.     258 
Fink    Furniture  Co         |„,„J„„     p.      240  WNAT       Lenin      Brothers    Co      ( V rcl,  i  id,     i.,  nnigi                       Philadelphia,    Pa.     250 
Frank   S.    Megargee   -   --   ,8™'™;   p^;     »»  «g*T       Lenrng     *     jn    ̂           <uj   Co        Yankton     S.    Dak.     244 
S"«C»*     -   -'PrOTiden?"   R.    I.     234  WNBH       New    Bedford    Hold   -   New   Bedford.    Mass.     248 

Ito^nstUute..^^^    Sstell"    wis"     lit         WrlOX       J&fri   T.1     (.   "    IvSS^ffi'    ?enn!     Ill 
FSB?!   IrcS^                                               "                     New  Yo^k  S  *?!     316  wK?C       iV.  o',.'  ,„  ',!„,?  and' Stnidurs                                          New  York    NY      526 Gimbel    Brntnei-       ""n'\'i     ^    t>     t\,,    o^^,      Tri^riHo      97ft  WHAT         Vano    Oman    Co                             -       Lima,     Ohio     2bl 
Florida   Cities   Finance   Co          Mill  md    R,    Ibe-S  a         n  rla     278  WOAC        1  **0,  .a..                                                                     ...  Premnnt.    Nebr.     MO 

D° 'w    Mav     lnc   .".ZZV. Newark,   N.   J,     252  WOAG       Apollo   Theatre    iRchidce   Amos,.,,,,,,,    c„.i              Belv.dere    IU      274 

?'    H'  Bowl'eslVeyelo,,, ,',,.,,, s   Clearwater.    Fla.     266  W0A1         Southern    Kuuipment  .Co                ...  .   Sa n    Anto   m     Texas     394 
R-     H    ̂    d„s                                            ■■-   Detroit.    Mich.     270  WOAN        Vaughn    Con     ol    Music    (James   D.    Vaughn)    Lavynenc  burg     Tenn.     283 

&yr5'ElSarschco.:z::=z::::::=::  M  ,f  ri  ™  r-\  "'•  H!  JJg^g    S^Sr M/p n,.Coi-          :.       :zM^^:  w  IS American  R.    &  R.   Co   -   Medford  Hillside,  Mass.     261         WOAR       Lu n dskOT      I      m            Wilmington.   Del.     360 

Th^Tr^ne  &  C°  "  InC"  ,,0rtablC                          ̂ "'""^"J  m.    Ifo  w8^v       Ksy^anYa^t    Guard'  2d  Bat     m.h.nf             .       d~^rl^a.     242 
Fedc^iT<a'nd'T:''co:::;::::::::;::::::z:-......   ._   *f*z"-r\  lli  Xgjy   5^™^  ,ofwofnWorltl   z:.zz.:z:z:...;z:Trcmon:  %ehr,:  lit Georgia    School    Technology...       Atlanta     Ga.     270  WOAX       Frank    n i.  .    \\ ,    T.-,h(   ,,.,„.,„.  '"                         i,al,.„   t.    Iowa    484 

u^ity-'oi  vos,«   ::::-:. s':h"nMdSnNw^:  III  w88g    XX ££"^  t.>Z"^«n ::::::   u^SXTS  "i  1% 
Marble    Dn^,rand'MiiwaukeeJournaL   Milwaickec.    Wi.     275  WOCL       HoM   Jame^own     Inc   ::;.:;::;::;::J  'fS.  %.  I     l» 
Co, ..ci.v    of    Cincinnati   CmC"?* iw,    Mn      III         WOI  Io^a   State   College   "        -Ames,    Iowa     270 
Hafer  Supply  Co                                     .....loplinMo.     283  WOI           ̂ n,w,'.l1,1V  ,     ml    ,     ,i  o^llgf  Co                      Hon.ewood.    111.     217 
University  of  Rochester  (Eastman  School  of  Music)   Rochester.  N.  Y      278  WOK         Neu.rowound   Radio    Mtg|                              New  York.    N.   Y.     233 
W.   H.  Taylor  Finance  Corp        .Brooklyn.  N.   Y.     240  WOKO       Otto  Baur                               Philadelphia.    Pa.     508 
"so-isidi     House    Atlantic    City.    N.    J.      275  WOO  .lohn      Wan   ai.,i. ......           r,...    pi...     u„      J7g 

co',              ,    ,,',i'"A.-     louisdii,     'l  in.es         Louisville.    Ky.     400  WOQ          Unity   School   of    Christianity   "Newark    NT      405 
.v.,"                                                             Minn-   lis-    Minn.      263  WOR            I,    Bamberger   and    Co        Bativia     111       275 

Wilmington    Fi-d,"     sp„ia)n    co    W   ington.    Del.     266  WORD       People's    Pulpit    Assn   Teffer^n   CRv     Mo      441 
I       ,         ■,         Roll,  'he    •     I  i-.ititc                                                         Troy.    N.    Y.      379  WOS            State    Marketing    Bureau   -       New      rletis     La'      270 

Swe.nVv    School    «'!               .             '."-'.'.'.   Kansas    City.    Mo.     366  WOWL      Owl  Battery   Company   New  Orleans,    ua,     i/u 

Tell  them  you  read  it  in  Radio  Age 



Guide  for  Fans  Who 
Want  Free  Radio  Books 

Folder  listing  types  of  radio  tubes, 
Cleartron  Vacuum  Tube  Co.,  28  West 
44th  St.,  New  York,  N.  Y. 

Data  on  resistances,  Crescent  Radio 
Supply  Co.,  5  Liberty  St.,  Jamaica,  N.  Y. 

General  catalog  of  parts,  sets,  broad- 
casting stations,  Randolph  Radio  Corpo- 
ration, Dept.  224,  159  N.  Union  St., 

Chicago,  111. 
Literature  on  consoles,  tables  and  en- 

closures, Detroit  Woodcraft  Corp.,  2262- 
4  Hendrie  St.,  Detroit,  Mich. 

General  catalog  and  log,  Economy 
Radio  Sales  Co.,  Dept.  C,  288  6th  Ave., 
New  York,  N.  Y. 

Literature  on  audio  transformers,  Flint 
Radio  Co.,  1862  Wilson  Ave.,  Chicago, 
111. 

Circular  covering  development  of  set, 
Scott  Radio  Laboratories,  35  South 
Dearborn  St.,  Chicago,  111. 

Data  on  radio  products,  Acorn  Radio 
Products  Co.,  712  W.  Madison  St., 
Chicago,   111. 

Folder  describing  sets,  W.  K.  Electric 
Co.,  Kenosha,  Wis. 

Literature  on  resistance  coupled  am- 
plifier, Allen-Bradley  Co.,  289  Green- 

field Ave.,  Milwaukee,  Wis. 
Special  circular  No.  776  and  15-B 

catalog  covering  indicating  instruments, 
Jewell  Electrical  Instrument  Co.,  1650 
Walnut  St.,  Chicago,  111. 

Literature  on  condensers,  Heath  Radio 
and  Electric  Co.,  206  First  St.,  Newark, 
N.J. 
Book  describing  radio  courses  and 

opportunities,  National  Radio  Institute, 
Dept.    AU3,    Washington,    D.    C. 

Radio    hookups,    Radiall    Co.,    Dept. 
RA-1,  50  Franklin  St.,  New  York,  N.  Y. 

Descriptive    folder   covering    kits    and 
sets,  Telephone  Maintenance  Co.,  Dept. 
C,  20  South  Wells  St.,  Chicago,  111. 

Catalog  of  radio  products,  Daven 
Radio  Corporation,  157  Summit  St., 
Newark,    N.    J. 

Booklet  describing  inductances,  Aero 
Products  Inc.,  217  N.  Desplaines  St., 
Chicago,   111. 

Circular  describing  consoles,  Raulf 
Radio  Console  Mfg.  Co.,  562  Vedder  St., 
Chicago,  111. 

Fans  Like  Minstrel  Shows 
Over  Radio 

Officials  at  KOA  recently  expressed 
belief  they  had  found  the  champion 
program  for  radio  broadcasting — Nine- 

teenth century  minstrel  shows.  This  de- 
duction was  made  following  three  min- 

strel performances  which  were  arranged 
as  a  test  feature. 

Following  each  program,  a  spectacular 
increase  was  noted,  it  was  said,  in  the 
number  of  responses  from  the  audience. 
A  check  of  these  communications  pointed 
to  growing  popularity  for  negro  melodies, 
jokes  and  impersonations. 

Asserting  jazz  has  defeated  itself,  a 
North  Dakota  fan  insists  "the  time  is 
ripe  for  an  early  revival  of  minstrels." 
From  the  standpoint  of  studio 

directors,  minstrel  shows,  it  was  ex- 
plained, are  easily  suited  to  broadcasting 

because  of  an  absence  of  stage  settings 
including  effects  and  also,  because  a  wide 
variety  of  musical  numbers  and  humor- 

ous  sketches    may    be    used. 

*d 

gP  The  Book  To  Go  By— When  You  Go  To  BUY! 
The  Biggest  and  most  complete  radio  guide  book  published. 
Compiled  by  experts—  96  pages  crammed  full  of  exceptional 
radio  values  and  interesting  data  for  radio  enthusiasts. 

From  first  to  last  page,  it's  an  illustrated  review  of  the  newest 
and  finest  in  radio.  Everything  included:  Sets,  parts,  equip- 

ment, apparatus,  cabinets  of  every  description:  1  tube  set 
to  the  finest,  multitube  outfits.  Your  radio  library  is  not 
complete  until  you  have  this  book.  Write  for  your  copy 

today— -NOW.     It's  FREE!     A  postal  brings  it 

fT-H'ammarlun 

Rod  e  r fts 
RECEIVER 

An  entire  page  in  our  catalog 
is    devoted    exclusively 
complete  and  detailed  descrip- 

tion   of    this  famous  circuit. 

talog     Cji  ] 

to     a        T   i 

ALL  PARTS  IN  STOCK  EXACTLY T  SPECIFIED 

Rauland  Lyric  Transformer* 

We  Are 

Headquarters 
For  All 

STANDARD 
KITS 

New  Silver-Marshal 

B  T  Counterphase 

Browning  Drake 

Raytheon 
Plate  Supply  Unit 

Described  and  Illustrated 
completely   in  our  new  96  page 
radio  catalog  and  guide. 

Write  for  a  copy  NOW! 

Iby  experts 

and  guaran- teed to  conform  in  EVERY  detail  to  Mr. 

Cockoday's  plan.  Every  part  used  in  its 
construction  is  exactly  as  specified  by  the 
orginator.  Our  customary  guarantee  accom- 

panies this  receiver. 

KITS for  this  new  LC-26  circuit  ready  for  IM- MEDIATE DELIVERY.  Fully  described 
and  all  parts  listed  in  the  catolog. Write  for 
copy  today! 

WHOLESALE  RADIO  SERVICE  CO. 
6  Church  St.  New  York 



70 

wowo 
WPAC 
WPAJ 
WPAK 
WPAL 
WPCC 
WPDCl 
WPG 
WPRC 
WPSC 
WQAA 
WQAE 
WQAM 
WQAN 
WQAO 
WQJ 
WRAF 
WRAK 
WRAM 
WRAQ 
WRAV 
WRAW 
WRAX 
WRBC 
WRC 
WRCO 
WREC 
WREO 
WRHM 
WRK 
WRL 
WRM 
WRMU 
WRNY 
WRST 
WRVA 
WRW 
WSAI 
WSAJ 
WSAN 
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PWX 
2BY 
2CX 
2DW 
2EV 
2HC 
2HS 
2JD 
2K 

Main  Auto  Supply  Co     _       .Fort  Wayne,   Ind.  227 
Donaldson    Radio  Co     _   Okmulgee,    Okla.  360 
Doolittle  Radio   Cory   New  Haven,   Conn.  268 
North   Dakota   Agricultural   College   -..Agricultural    College.   N.    Dak.  275 
Superior  Radio   &  Telephone  Equipment    to     Columbus,    Ohio  286 
North    Shore    Cong.    Church   _   _     Chicago,    111.  258 
H.  L.   Turner       .Buffalo,  N.  T.  205 
The  Municipality  of  Atlantic  Citv   _   ....Atlantic   Citv,  N.  J.  300 
Wilson  Printing  &  Radio  Co     Jlarrisburg,   Pa.  216 
Pennsylvania    State   College   _   State    College,    Pa.  261 
Horace  A.    Beale,    Jr   -._   .   _   Parkersburg,    Pa.  220 
Moore    Radio    News'    Stat 
Electrical  Equipment  Co.. 
Scranton   Times     
Calvary   Baptist   Church... 
Calumet   Rainbo   Broadca: 
The  Radio   Club    (Inc.)   
Economy    Light   Co   _   
Lombard   College     
St.   Louis  Radio  Service  i 
Antioch   College. —     
Horace  D.    Good— 

Flaxon's   Garage. 

..Springfteld, 
  .Miami,   Fla. 
_   Scranton,    Pa. 
...New    York.    N.    Y. 
  -...Chicago,    111. 
— -   LaPorte.    Ind. 
  E.ranaba,    Mich. 
  Galesburg.   Ill 

...Yellow   Springs,    Ohio  263 
    Reading.  Pa.  238 
Gloucester    Citv,    N.    J.  268 
  Valparaiso,    Ind.  278 
  ..Washington,  D.    C.  468 
...   -.Raleigh,    N.    C.  252 
    Coldwater,    Miss. 

..Lansing,    Mich. 

Immanuel    Lutheran 
Radio  Corp. 
Wvnne  Kadio   Co     

Wooten's  Radio   &   Electric   t 
Reo  Motor    Car    Co   - 
Rosedale   Hospital,    Inc   _.. 
Doron   Bros       
Union    College     
University   of  Hlinois   — 
A.  H.  Grebe  &  Co.,  Inc.,  Mot 
Experimenter  Publishing  Co... 
Radlotel  Mfg.   Co.,   Inc   _... 
Larus   &  Brother  Co.,    Inc       -   .Richmond.    Va 
Tarrvtown  Radio  Res.    Labs   -   -     Tarrytown.   N  .T. 
United  States   Playing  Card   Co   -   Cincinnati,   Ohio 
Grove   City    College   -   -   Grove   City, 
Allentown  Call  Publishing 
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chenectady,    N. 
  Urbana. 
...New  YTork,  N. 
..New  York.  N. 
..Bay  Shore.  N. 

..Allentown,   Pa.     229 

WSAR  Daughty   &  Welch  Electrical  Co       _   .Fall  River.  Mass.     254 
WSAX  Zenith  Radio    Corp.    (Portable)       Chicago,    111.     268 
WSAZ  Chase    Elecjrie    Shop   _           _   Pomeroy,    Ohio    244 
WSB  Atlanta    Journal     _   .   -.Atlanta,    Ga      428 
WSBC  World  Batten-  Co       1219  S.   Wabash  Ave.,   Chicago,  111.     210 
WSBF  Stix-Baer-Fuller  D.  G.    Co   _   _   __      St.   Louis,   Mo. 
WSBT  South  Bend  Tribune.-   ......South.  Bend,   Ind. 

WSDA  Seventh  Day  Adventist   Church.             .New  l"ork    N    Y 
WSKC  World's   Star  Knitting  Co.._   _   J3av   Citv,    Mich. 
WSM  Nashville  Life  and  Accident  Ins.   Co   _   Nashville,  Tenn. 
WSMB  Saenger  Amusement  Co.   &  Maison  Blanche  Co   New  Orleans.   La. 
WSM  H  Shattuek    Music   House         __   Owosso,    Mich. 
WSMK  S.   M.   K.    Radio  Corp   _   _   __   Darton,    Ohio 
WSOE  School    of    Engineering.         Milwaukee,    Wis. 
WSRO  Radio    Company       _     Hamilton,     Ohio    252 
WSTA  Camp    Marienfeld     _   Chesham,    N.    H.     229 
WSUI  State  University   of  Iowa       _   _   Iowa  City,   Iowa    484 
WTAB  Fall  River  Daily  Herald  Publishing  Co   ..Fall  River,   Mass.     266 
WTAC  Perm  Traffic    Co     -...Johnstown,    Pa.     268 
WTAD  Robt.    E.    Compton.     _     Carthage,    111.     236 
WTAG  Telegram  Pub.    Co   _   _   _   _   Worcester.    Mass.     268 
WTAL  Toledo  Radio  &  Electric  Co     _.._   -     Toledo,    Ohio     252 
WTAM  Williard    Storage    Batten-    Co.....   __       ..Cleveland,    Ohic     389 
WTAP  Cambrid    ■    livi.  ■    ■      i.     ■:..._-   <         .    Cambridge,   111.     242 
WTAQ  S.    H.    Van    Gordon   &   Son.     _   _   Osseo,    Wis.     254 
WTAR  Reliance   Electric   Co.._   __       .Norfolk.    Va.     261 
WTAT  Edison    Electric    [Uuminating    Co    i;  -    >.     M';-      244 
WTAW  Agricultural   &   Mech  inical   College   of   Texas   Colli  ze    Station.    Texas 
WTAX  Williams  Hardware  Co         _   _   Streator.    Ill 
WTAZ  Thomas   J.    McGuire   _   Lambertville,    N.    J. 
WTG  Kansas   State  Agricultural  College   -   -   _.. .Manhattan,   Ivans. 
WTIC  Travelers    Insurance    Co       -   _   Hartford.    Conn. 
WTX  H.    G.    Saal   Co       _.._   _   Chicago.    Ill 
WWAD  Wright    &    Wright    tine.)   -   _   _        I'IvI-tV.  luliia     Pi 
WWAE  Electric    Park           Plainfield.    111. 
WWAO  Michigan    College    of    Mines       Houghton.    Mich. 
WWGL  Radio   Engineering   Corp   ......Richmond   Hill.    N.    Y. 
WWI  Ford  Motor  Co     _....   Dearborn.   Mich. 
WWJ  Detroit    News           Detroit,    Mich. 
WWL  Loyola   University.-       ....New    Orleans.    La. 

275 

283 

246 

270 

353 

Dominion  of  Canada 
CFAC         _   ..Calgary.   Alta. 434 

CJCA CFCA Toronto  Star  Pub.   &    I'rtg.   Co.         Toronto,  Ont. 
Canada...   _   Montreal,  Que. 

CFCH Abitibi   Power  &   Paper  Co.,    (Ltd.     ....Iroquois  Falls.    Ont. 
CFCK 
CFCN 434     Calgary.    Alta, CKCK 

329 CFCT    Victoria.    B.   C. CKCX 

CFCU The  Jack  Elliott    (Ltd.)       Hamilton.    Ont. 
Henry  Birks   &    Sons..     

  Thorold,    Ont. 
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CKNC 
  Sa-katoon.   Sask. 

  ..Kingston,    Ont. 
CFXC Westminster  Trust    Co       

    A  ancouver,   B.    C. 

  _   Calgary.    Alta. 
  __   Hamilton.    Ont. 

CHIC 357   _   _   Toronto.   Ont. CNRS 

CHUC 
CHXC 
CHYC 

434 

Northern  Electric  Co     _       Montreal.   Que. CNRW 

Edmonton    Journal........   

London   Free  Pivss.. 

.. Edmonton.    Alta.   Montreal.    Que. 

  London,    Ont. 
La   Presse     — ■_   .Montreal.    Que. 
Vancouver  Daily  Province       _   Vancouver,  B.   C. 
Leader   Pub.    Co..—   _   _   Jtegina.    Sask. 
Ottawa    Radio    Association.           _   _   Ottawa,    Ont. 
P.  Burns  &  Co..    (Ltd.)   -   _   Calgary,   Alta. 
First  Congregational  Church   „   Vancouver,  B.    C. 
Wilkinson  Electric  Co.,    (Ltd.)   _   _   Calgary,  Alta. 
Canadian  National   Carbon  Co...   _   _   Toronto,    Ont. 
Wentworth  Radio   Supply  Co...   _   Hamilton,   Ont. 
Manitoba   Tel.    System         _   ..Winnipeg,    Man. 
Canadian  National    Railways   Moncton,   N.    B. 
Canadian   National    Railways   Calgary.    Alta. 
Canadian  National   Railways   Edmonton,   Alta. 
Canadian   National    Railways   Montreal.    Que. 
Canadian  National    Railw  tvs   _   Ottawa.    Ont. 
Canadian  National  Railways.           __   Regina.   Sask. 
Canadian  National    I  (ail  way,       Saskatoon,   Sask. 
Canadian    National    Itailwavs               Toronto,    Ont. 
Canadian  National  Railways   __   _     Vancouver.   B.    C. 
Canadian  National  Railways..... ...   Winnipeg,   Man.     384 

Republic  of  Mexico 
Mexico    City ..„    510        CZE 

Republic  of  Cuba 
Cuban  Telephone  Co 
Frederick  W.  Bortoi 
Frederick    W.    Bortoi 
Pedro   Zayas  ._   -. 
Westinghouse   Ehc    < 
Heraldo  de  Cuba   
Julio    Power.     
Raul  Parez  Falcon.- 
Alrara    Daza   

.  Habana 
Tlabana 

..Habana 

...Habana 

2KD 2LC 
2MG 
2MN 

20L 
2TW 2WW 
5EV 

6BY 
6CX 

E.   Sanchez   de  Fuentes.. 
Luis    Casas       
Manuel   G.    Salas   
Fausto    Simon.     
Oscar     Ci.llado       
Roberto    E.    Ramires.   
Amadeo  Saenz       
Leopoldo  E.   Figueroa   
Jose    Ganduxe   
Antonio  T.   Figueroa.   

  Habana  280 

...Habana  270 
  Habana  290 
  Habana  230 
...Habana  210 
  Colon  360 
Cienflegos  300 
.Cienflegos  170 

6DW 
6KJ 

6KW 
8BY 
8DW 
8FU 

I2AB 
I6AZ 
20K 

Eduardo    Terry   -... 
Frank  H.   Jones   _   
Frank    H.    Jones.   
Alberto  Ravelo   
Pedro  C.  Anduz   
Andres  Vinnet    

Alberto  S.  de  Biistami 
Valentin    Ullivarri    

Mario  Garcia  Velez   

..Cienflegos  225 
  Tuinucu  275 
  Tuinucu  338 
i.  de  Cuba  250 

).  de  Cuba  275 .  de  Cuba  225 
  Habana  240 
..Cienflegos  200 
..-Habana  360 

Great  Britain 
365    I   6BM 
475       2ZY  Mar  hestei 
350    I    5N0  Newcastle 

5SC  Glasgow      
2BD  Aberdeen     

6SL  Sheffield    (relay    station).. 

France 

Why  the  Model  Sets  are 
Being  Built 

For  some  time  past  Radio  Age  has  been 
deluged  with  correspondence  from  readers 
asking  why  we  do  not  show  a  number  of 
sets  made  up  of  commercially  manu- 

factured and  easily  secured  material,  the 
idea  being  that  perhaps  a  number  of  fans 
have  on  hand  radio  parts  of  good  quality 
which  they  might  utilize  in  a  standard 
circuit  without  having  to  buy  all  parts  of 
the  same  general  type. 

The  Radio  Age  model  series  was  begun 
in  December  with  a  list  of  parts  easily 
secured  from  any  good  radio  dealer.  Any 
parts  of  equal  merit  to  those  shown  in  the 

list  might  also  be  used.  Further  if  the 
experimenter  desired  to  wind  his  own 
inductances  he  would  be  able  to  do  so 

and  make  use  of  them  in  the  same  hook- 
up. For  example,  honeycomb  coils  may 

be  used  for  inductances  in  either  the 
December  or  January  models;  in  fact  any 
kind  of  inductance  may  be  used  by  the 
builder.  Our  technical  staff  on  account 

of  the  greater  convenience  and  the  fact 
commercial  apparatus  is  generally  more 
accurate  than  the  home  made,  grouped 

together  a  number  of  representative 
units  and  made  them  into  a  receiver. 

The  same  policy  will  be  adhered  to  in  the 
future  so  the  interested  experimenter  may 

Tell  them  you  read  it  in  Radio  Age 

easily  see  how  the  various  parts  may  be 
utilized.  At  the  same  time  readers  may 

witness  the  process  of  simplified  set- 
building  described  in  a  step-by-step 
manner,  all  of  which  makes  very  interest- 

ing reading  for  those  who  have  a  genuine 
interest  in  the  art. 

BECOME  ARMHOIXPERI m  3  MONTHS Stvuy 

at  HOME 

BA1MO  gNCHWEEBS.  IXpl.  1 5  Hf*™t  ggggj  BfcJgS£  &fl '*"  ■ 
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CLASSIFIED  ADVERTISEMENTS 
If  you  have  anything  to  buy  or  sell,  don't  overlook  the  value  of  RADIO  AGE'S  classified 

advertisements.     Many  such  messages  have  paved  the  way  to  independent  incomes. 
The  classified  advertising  rates  are  but  ten  cents  per  word  for  a  single  insertion.  Liberal 

discounts  are  allowed  on  three,  six  and  twelve-time  insertions,  of  five,  fifteen  and  thirty  per  cent 
respectively.  Unless  placed  through  an  accredited  advertising  agency,  cash  should  accompany 
all  orders.  Name  and  address  must  be  included  at  foregoing  rates  and  no  advertisement  of  less 
than  ten  words  will  be  accepted. 

All  classified  ads  for  the  February  issue  must  be  sent  in  by  January  1. 

ADVERTISING     SERVICE 

AGENTS  WANTED 

l  one  gallon  of  Gas.  It  ha«  been 
can  be  made.  AIRLOCK  guar- 

_  is  mileage;  also  prevents  radiator 
boiling  in  summer  or  freezing  in  winter.  Cools,  Fuels, 
Decarbonizes  the  Ford  motor.  Splendid  territory 
open.  AIRLOCK  PRODUCTS,  Box  703G,  Willow  Street, 
Long  Beach,  Calif. 

RADIO — Join 

bi; 

sales    organization    and    r 
a  man  in  every  county  to  sell  wel 

made  by  the  leading  manu 

City    makes    $150.' 

advertised  sets  a 
facturers.        Widener    of    Kan< 
weekly.  You  can  do  as  well  or  better.  Write  todi  _ 
for  catalog,  and  discounts.  Name  your  county.  Wave- 
land  Radio  Company,  Div.  52,  1027  No.  State  St.,  Chi- 

MANUFACTURER'S  AGENT  calling  on  Radio-Elec- 
trical Jobbers,  Chicago  and  vicinity,  has  opening  for  3 

additional  lines  carrying  volume  business,  as  we  cater 
to  large  jobbers.  Edelstein,  1804  McCormick  Bid., 
Chicago. 

wanted     for     th territory    to    sell    wonderful 
Children's    shoes    direct,    sav- 

40%.       Experienc 

.  St.,  Boston,  Mass. 

AGENTS 

AGENTS:  100%  PROFIT;  WONDERFUL  LITTLE 
article.  Something  new;  sells  like  wildfire.  Carry  in 
pocket.  Write  at  once  for  free  sample  offer.  ALBERT 
MILLS,  Manager,  5794  American  Bldg.,  Cincinnati, 
">hio. 

'B"   BATTERIES 

100  VOLT    EDISON    TYPE 
down.      Parts  and  pla 
2937  W.  Lake,  Chicago. 

BUSINESS  OPPORTUNITIES 

it  experienced   Radio  mi 
Part    or    \ 

rfield  Radio  Co.,  13  Tillery  Street,  Dept. 
rooklyn,  New  York. 

CRYSTALS 

Geologist,  Joplin,  Missouri. 

Classified  ad.  copy  for  the  Febru- 
ary RADIO  AGE  must  be  sent  in 

by  January  1,  1925. 

DOGS 

HELP  WANTED 

RADIO  SALESMEN  and  SET  BUILDERS— We  need 
you  and  you  need  us.  If  you  are  reliable  and  well 
known  in  your  community,  we  will  appoint  you  our 
representative  and  furnish  you  with  standard  well 
advertised  sets  and  parts  at  prices  that  will  enable  you 
to  sell  at  a  handsome  profit.  Write  at  once  for  cata- 

log and  sales  plan.  Waveland  Radio  Co.,  Div.  53,  1027 
N.  State  St.,  Chicago,  111. 

MEN   wanting   forest ailway  clerk   and   othe 
ions,     write     tor    rree     part 
Dept.   B-33.   Denver,   Colo. 

MEN  WISHING  TO  ENTER  DINING.  SLEEPING  CAR 
SERVICE  AS  CONDUCTORS,  PORTERS,  WAITERS, 
WRITE  123  RAILWAY  EXCHANGE,  KANSAS  CITY. 

INVENTIONS 

NEW  IDEAS  WANTED— Well  known  Radio  Manufac- 
turer whose  products  are  nationally  advertised  and  sold 

everywhere  wants  new  Radio  device  to  sell.  Will  pay 
outright  or  royalty  for  idea  or  invention  which  is  really 
new  and  saleable.  Address;  Mr.  R.  F.  Devine,  Room 
1101,  116  West  32nd  St.,  New  York.  N.  Y. 

PATENTS 

FOR  SALE:  U.  S.  and  Canadis 
ment  for  Phonographs;  is  the 
tion  of  the  age.     Address  Chaa. 

n  Patent  on  an  Attach- 
most  beautiful  inven- 

F.  Smith,  Huff,  N.  Dak. 

RADIO 

Sixty  cents  monthly  subscribes  four 
List  Free.  Spencer-Shields  Agencies 
California. 

A  PRACTICAL  TUBE  RECEIVING  SET  FOR  $10, 
Postpaid,  leas  phones  and  tube.  Complete  with 
phones,  tube  and  battery,  $18.00.  J.  B.  RATHBUN, 
1067  Winona  St.,  Chicago,  111. 

Standard  solderless  radio  Jacks.  Binding  post  attach- 
ments. Double  circuit.  One  dollar  bill.  Postpaid. 

Clinton  Seward,  Jr..  New  Paltz,  New  York,  N.   Y. 

15  to  25  per  cent  discount  on  nationally  advertised  seta 
and  parts.  Every  item  guaranteed.  Tell  us  your  needs. 
IMPERIAL  RADIO  COMPANY,  Delaware,  Ohio. 

AT  LAST  1  The  Radco  Static  Eliminator.  Eliminates 
50  to  90%  Static.  Many  satisfied  users.  Write  for 
particulars.  Radio  Specialties  Company,  Sioux  Falls. 
South   Dakota. 

$1.00  For  Your  Old  Tubes 
regardless  of  make  or  condition  towards  the  purchase 
of  each  new  Standard  $2.50  tube.     Positively  guaranteed. 
We  do  not  sell  rebuilt  or  bootleg  tubes.     Order  today. 
Luxem  &  Davis  Mfg.  Co.,  6229  Broadway,  Chicago,  III. 

RADIO  CIRCUITS 

SPECIAL  FOR  JANUARY 

The  Reinartz  Radio  Booklet,  by  Frank  D.  Pearne,  fully 
illustrated,  and  RADIO  AGE,  for  $2,50.      Price  of  Book- 

let alone  is  50c.      Send  check,  currency  or  money  order 
to  RADIO  AGE,  500  N.  Dearborn  Street,  Chicago. 

RADIO  DEALERS 
DEALERS— Write  for  our  illustrated  catalog  of  reliable 
Radio  Merchandise.  Rossiter-Manning  Corporation, 
Dept.  D,  1830  Wilson  Ave.,  Chicago,  111. 

RADIO  SUPPLIES 

HAVE  YOU  SEEN  THE  NEW  DIALITE,  THE  UNIQUE 
lamp  that  lights  up  your  panel  and  adds  a  decorative 
touch    to    any    radio   set?      Retails   at    $2.75, 

Broadway,  Chicago,   III 

tive 

fast 
ire  distributors  for  the  famous 
ts,  the  most  beautiful  cabi- 
-Universal     Radio     Co.,     6255- 

SALESMEN  WANTED 

$100    WEEKLY    in time.  Sell  what  the 

public  wants — long  distance  radio  receiving  sets.  Two 
sales  weekly  pays  $100  profit.  No  big  investment, 
no  canvassing.  Sharpe  of  Colorado  made  $955  in  one 
month.  Representatives  wanted  at  once.  This  plan 
is  sweeping  the  country — write  today  before  your 
county  is  gone.  OiARKA,  INC.,  126  F  Austin  Ave., 
Chicago. 

MANUFACTURERS  OF  NEW  AND  IMPROVED  STA- 
tion  finder  and  vernier  tuning-dial  want  live  salesmen 
to  call  on  radio  trade.     Excellent  side-line;  good  com- 

STAMPS 

STAMPS.  50  varieties,  Afrid 
Mexico,  etc.,  10c.  50  different 
40c;  1,000  hinges,  10c.  List  f 
Cote  Brilliante,  St.  Louis,  Miss 

razil,  Peru,  Cuba, 

S.,  25c;  1,000  mixed, 
C.    Stegman,   5950 

WANTED— To  complete  my  set  RADIO  AGE  need 
August,  September,  October,  November,  1923,  Issues, 
bound  or  unbound.  Advise  price.  Lloyd  C.  Henning. 
Hollbrook.  Arizona. 

WIRELESS 

WANT  TO  MEMORIZE  THE  WIRELESS  CODE?  The 
Coryden  Snyder  Code  Method,  Patented,  is  quickest. 
Send  50c  coin,  stamps  or  M.  O.  to  C.  G.  Snyder,  1423 
Elmdale  Ave.,  Chicago.  111. 

TELEGRAPHY— Morse  and  Wireless— taught  at  home 
in  half  usual  time  and  at  trilling  cost.  Omnigraph 
Automatic  Transmitter  will  send,  on  Sounder  or  Buz- 

zer, unlimited  messages,  any  speed,  just  as  expert 
operator  would.  Adopted  by  U.  S.  Govt,  and  used  by 
leading  Universities,  Colleges,  Technical  and  Telegraph 
Schools  throughout  U.  S.  Catalog  free.  Omnigraph 
Mfg.  Co.,  13  F  Hudson  St.,  New  York. 

PERSONAL 

Exchange  letters;  make  interesting- jolly  club.  Eva  Moore,  Box  908, i.    Enclose  stamp. 

Look!  You  Radio  Bugsl  Join  Radio  Correspondence 
Club.  Entirely  new.  Broaden  your  acquaintance, 
exchange  ideas.  Membership  open  to  LADY  BUGS 
also.  Dime  stamp  brings  pamphlet  and  Radio  Novelty 
Cards.     Radio  Rose,  Box  662,  Cleveland,  Ohio. 

Radio  Age   Classified  Ads  Bring  Results 
Tell  them  you  read  it  in  Radio  Age 
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Hfdeal 
THE  ACCURATUNE 

is  ideal  for  coarse  or  ex- 
tremely fine  tuning,  segre- 

gating even  those  stations . 
now  so  closely  grouped  on 
the  lower  wave  lengths;  it 
brings  them  in  with  ab- 

solute precision.  Volume 
and  clarity  are  matters  of 
course  to  the  Accuratune. 

Quickly  substituted  with- 
out alteration  of  your  set. 

MYDAR  RADIO  CO. 
1 7  CAMPBELL  ST.,  NEWARK,  N.  J. 

Accuratune 

Battery  Prices 

'SMASHED! 
To  Consumers  Only 

Here  i9  a  real  battery  quality, 
guaranteed  to  you  at  prices 

that  will  astound  the  entire  bat- 
tery-buying public.  Order  Di- rect From  Factory.  Put  the 

Dealer's  Profit  in  your  own  pock- 
et. You  actually  save  much  more 

than  half,  and  so  that  you  can  be 
convinced  of  true  quality  and  perform- 

ance, we  give  a  Written  2-  Year  Guaran- '..  Here  is  your  protection!  No  need  to 
take  a  chance.  Our  battery  is  right-and the  price  is  lowest  ever  made.  Convince 
yourself.  Read  the  prices! 
Auto  Batteries        Radio  Batteries 

6Volt.ll  Plate,$9.S0  GVolt.100  Amp. $9. SO 
6Volt.13Hlate.ll.SO  6Volt.l20  Amp.ll.SO 
12Volt.  7Plate.13.00     6Volt.l'10  Amp.13.00 

Bay  Direct— Send  No  Money 
We  ask  no  deposit.  Simply  eend  name  and  ad- 
dressandetyl  ,  III  be  shipped 
same  day  we  receive  your  order  Express  C.O.D. 
subject  to  your  examination 
on  arrival.    Our  cruaran 

We°Xw '!  %  ̂  iBcouift 
for  cash  in  full  with  or- 

Send  your  order  today 

* 

BAKELITE   PANELS 
used  by  95%  of  all  set  manufact- 

urers. Write  for  Booklet  31. 
BAKELITE  CORPORATION 

Radio  Dianas 

Mayor  William  E.  Dever  of  Chicago  officially 
welcomed  Miss  Rena  Jane  Frew  of  Beaver,  Pa., 
America's  Radio  Dians,  (left)  and  Flossie  E. 
Erickson  of  Bloomington,  111.,  Miss  Radio  of  the 
Middle  West,  to  the  fourth  annual  Chicago  Radio 
Show,  Nov.  17  to  22.  The  Mayor  also  spoke  at 
the  formal  opening  of  the  show. 

Elect  Officers  for  National 
Radio  Trade  Association 

Henry  M.  Shaw,  president  of  the  Shaw 
Insulator  Company  of  Newark,  N.  J., 

and  prominent  radio  figure  was  re-elected 
head  of  the  National  Radio  Trade  Asso- 

ciation for  the  coming  year,  according  to 
announcement  by  George  Lewis,  teller 
at  the  recent  election. 

Other  officers  elected  were:  C.  B. 
Cooper,  New  York,  treasurer;  L.  A. 
Nixon,  secretary;  and  Walter  A.  Schilling, 
members  of  the  board  of  directors  at 

large.  Eight  vice  presidents  were  elected 
as  heads  of  various  committees  directing 

the  activities  of  the  organization,  includ- 
ing Powel  Crosley,  Jr.,  H.  B.  Richmond, 

Geo.  C.  Furness,  Frank  Reichman, 
Lawrence  Mott,  D.  MacGregor,  R.  W. 
DeMott,    and    Burt    B.    Barsook. 

Directors  elected  to  represent  specific 
sections  of  the  country  were  as  follows: 
Paul  B.  Lamius,  Denver;  Arthur  Hallo- 
ran,  San  Francisco;  C.  J.  Zamoiski, 
Baltimore;  J.  L.  Willinbrink,  Louisville; 
C.  P.  Belden,  Chicago;  Royal  Stemm, 
Chicago;  Chas.  G.  Taylor,  Newport, 
Vt.;  A.  Ullman,  Boston;  Alex  Eiseman, 
Brooklyn;  O.  B.  Carson,  New  York; 

M.  W.  Kunkel,  Pittsburgh;  A.  R.  Wild- 
auer,  Detroit;  Herman  Rose,  Newark 
and  F.  M.  Rosenfeld,  Newark,  N.  J. 

These  officers  will  serve  until  after  the 
fifth  annual  convention  of  the  association 
to  be  held  in  May  at  Atlantic  City,  their 
successors  being  elected  shortly  after  the 
convention  and  taking  office  in  the  sum- 

mer of  1926.  The  membership  of  this 
organization,  according  to  announcement, 
makes  it  the  largest  in  the  Radio  industry, 
taking  in  every  branch  of  the  trade  and art. 

Tell  them  you  read  it  in  Radio  Age 

(With  Loud  Speaker) 

DIANA     "SIX" A  perfect  set  in  a  beautiful  cab- inet. A  real  six  tube  set.  Two 
models.  CabinetGrand  $  1 00  list. 
Console  as  shown  above  with 
loud  speaker,  $  1 25  list.  A  long 
distance  set.  Easy  to  tune. 

Exclusive  Territory  Open 
Write  for  Liberal  Discount  and  splendid 

Sales  Proposition.  Booklet  R-A  upon 
request. 

DIANA  RADIO  COMPANY 
1429  So.  Michigan  Ave.,  Chicago 

To  the  Man  with  an  Idea 
I  offer  a  comprehensive,  expe- 

rienced efficient  service  for  his 
prompt,  legal  protection  and  the 
development   of    his   proposition. 

Send  sketch  of  model  and  de- 
scription, for  advice  as  to  cost, 

search  through  prior  United  States 
patents,  etc.  Preliminary  advice 
gladly  furnished  without  charge. 
My  experience  and  familiarity 

with  various  arts  frequently  en- 
able me  to  accurately  advise  clients 

as  to  probable  patentability  before 

they  go   to   any  expense. 

Booklet  of  roluable  information  and 
form  for  properly  disclosing  your 
idea  free  on  request.      Write  today. 

_  RICHARD  B.  OWEN,  Patent  Lawyer 

I  81  Owen    Bldg.,  Washington,  D.    "" 2278-M  Woolworth  Bldg.,  N.  Y.  City 

denotes  manufacturers  have 

submitted  samples  of  their  products  to  Radio  Age 
Institute  and  these  products  have  passed  the  In- 

stitute tests. 
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Send  For 
This  Book 

Contains  step-by-step 
instructions  on  the  as- 

sembly, wiring  and 
operation  of  the  Ham- 
marlund-Roberts.  Ful- 

ly llustrated;  most 
complete  "How  to  Build 
It"  radio  book  ever 
published. 

25c 

THE  unusual  simplicity  in  design  of  the  Hammarlund- 
Roberts  is  one  of  the  many  stirring  features  that  have 

made  this  receiver  the  talk  of  the  country. 

The  creative  genius  that  conceived  the  idea  of  this  masterly  five- 
tube  receiver,  and  the  engineering  skill  that  brought  the  idea  to 
reality,  kept  always  in  mind  the  limited  mechanical  ability  of  the 

inexperienced  builder.  The  result  is  a  plan  of  assembly  so  com- 
plete, so  detailed,  that  anyone,  following  the  step-by-step  direc- 
tions in  the  instruction  book  may  construct  the  Hammarlund- 

Roberts  in  the  course  of  an  evening. 

And,  to  the  proud  owner,  his  completed  work  becomes  at  once  the 
measure  of  efficient  receiver  design.  At  a  fraction  of  the  cost  of  a 

ready-made  receiver  of  nearly  equal  efficiency,  he  has  an  "engineer- 
ed" radio  set — -a  scientifically  perfect  mechanism  in  which  every 

part  synchronizes  with  the  others. 

The  masterpiece  of  ten  leading  engineers — -equal  in  performance  to 
a  standard  eight-tube  set — backed  by  the  best  known  parts  manu- 

facturers in  the  radio  field — this  is  the  Hammarlund-Roberts.  To- 
day it  is  the  one  radio  receiver  desired  above  all  others. 

Parts  Complete,  less  Cabinet,  $62.30 

HAMMARLUND-ROBERTS,   1182-D  Broadway,   New  York  City 

Associate 
Manufacturers 

All-Amerhan  Radio Corp. 

Alden  Mfg.  Co. Radiall  Company 

(Amperites) 
Carter  Radio  Co. 
Union  Radio  Corp. 
International  Resist- 

ance Co.,  Inc. 
(Durham  Resistors) 

Westinghouse  Micarta 
Hammarlund  Mfg.  Co., 

Inc. 

4f*a  m  m  a  rl  u  n  d    ) oberts 
DURHAM 

Tested  and  Approved  by  RADIO  AGE    H- 



Zenith 

Super- DeLuxe 

English Model 

Ten 
Tubes! 
in  DeLuxe 
Art  Model 
Cabinets 

from. 

$500  to  $2,000. 

Super-Zeniths 
priced  from 

$240  to  $355 

Ten  Tubes— with 
but  a  Single  Dial! 

If  you  would  really  know  the  wonder  of 

fine  radio  reception — listen  to  the  ten- 
tube  Zenith  Super-DeLuxe! 
Imagine  a  tone,  for  example,  so  clear  and  mellow 
that  each  instrument  in  a  big  orchestra  can  be 
readily  identified. 

Imagine  a  control  so  perfectly  synchronized  that 
the  turning  of  a  single  dial  gives  you  a  complete 
procession  of  programs,  each  coming  in  the  instant 
the  dial  touches  its  proper  mark,  each  vanishing 
less  than  two  points  beyond. 
To  make  the  statement  that  one  has  discovered 

"the  best  in  radio"  without  having  listened  to  the 
ten-tube  Zenith  Super-DeLuxe  is  like  calling  a 
violinist  the  greatest  in  the  world  without  ever 
having  listened  to  Kreisler. 

See  Zenith — listen  in  your  own  home  to  the  in- 
strument which  MacMillan  chose  exclusively  for 

his  Arctic  Expeditions.  Then — hear  all  the  other 
sets  you  like.  We  will  abide  by  your  decision. 

Your  nearest  Zenith  dealer  will  be  giad  to  demon- 
strate a  Zenith  Super-DeLuxe,  any  night  you  say. 

Write  for  his  name,  together  with  complete  de- 
scriptive literature. 

ZENITH  RADIO  CORPORATION 
Straus  Bldg.,  3 10  S.  Michigan  Ave.,  Chicago,  111. 

* 

Zenith  Super-DeLuxe 
Colonial  Model 

Super-Zenith  VII 
Six  tubes— 2  stages  tuned  frequency  am- 

plification—detector and  3  stages  audio 
frequency  amplification.  Installed  in  a 
beautifully  finished  cabinet  of  solid  ma- 

hogany— 44:<  inches  long,  16%  inches 
wide,  10%  inches  high.  Compartments at  either  end  for  dry  batteries. 

Why  did  Commander  MacMillan 
take  Zenith  to  the  Arctic? 

Because — on  his  previous  expedition, 
Zenith  kept  him  in  touch  with  civil- 

ization. Naturally  he  again  chose  it 
because  of  first  hand  knowledge  of  its 
absolute  dependability. 

*    Tested  and  Approved  by   RADIO  AGE    * 
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SILVER 

DESCRIBED 
in  This  Issue  of 

RADIO  AGE 

FACTS 
THE  "WHY  OF  THE  SIX" 
SELECTIVITY  is  such  that  out  of  town  stations 
may  be  brought  to  Chicago  through  twelve  powerful 
local  stations.  Selectivity  can  be  regulated  at  will, 
from  a  degree  satisfactory  for  ordinary  reception, 
up  to  the  surprising  limit  where  side-bands  are  cut. 
SENSITIVITY  is  so  great  that  nothing  will  sur- 

pass the  "Six"  except  special  laboratory-built 
super-heterodynes.  Either  coast  may  be  brought 
in  to  Chicago  during  the  summer  months  on  a  small 
antenna — in  many  cases  on  a  loop. 
FLEXIBILITY  permits  the  use  of  antenna  or 
loop  with  either  detector,  one  or  bcth  stages  of 
radio  frequency  amplification.  Interchangeable 
R.  F.  Transformers,  with  adjustable  antenna  coup- 

ler, permit  operation  on  all  waves  from  50  to  550 — 
or  higher  if  desired. 
VOLUME  is  so  great  as  to  paralyze  any  but  the 
best  loud-speakers.  Yet  it  may  be  adjusted  to  any 
degree  by  a  single  knob. 
QUALITY  cannot  be  excelled  due  to  resistance 
coupled  amplification.  It  is  the  only  receiver  that 

will  bring  real  appreciation  of  "'cone"  speakers. 
CIRCUIT  consists  of  two  stages  of  R.  F.  amplifi- 

cation with  special  oscillation  control  uniformly 
effective  at  all  wavelengths,  grid-biased  detector 
and  three  stage  resistance  coupled  audio  amplifier. 
EASE  OF  CONTROL  allows  use  of  one,  two  or 
three  dials  at  will. 

TUBES  may  be  either  dry  cell  or  storage  battery, 
with  UV201-A's  recommended.  "B"  Battery 
Consumption  at  135  voltsis  below  10  miliamperes — 
less  than  one-third  that  of  other  six-tube  receivers. 
ASSEMBLY  requires  but  a  few  hours,  using  only 
parts  supplied  in  kit. 

Mail  this  Coupon 

Silver-Marshall,    Inc.,    Chicago,    111.    114 
Gentlemen:    Please  send  me: 

A — Complete  building   data  on   the  Silver  "Sii 
for  which  I  am  enclosing  50c. 

B — Descriptive  circulars  on  S-M  Products. 

Name   _   _   „         I 

I 
I 

  -         I 

F\"pQT(Tl"M"pr)by  McMurdo  Silver,  Assoc.  I.  R.  E.,  for J-,X^>S-' 1VJil  ■■-'•■-'  easy  building.  Thousands  have  built  the 
"  SIX"  already  and  thousands  are  building 

it  right  now.  Every  mail  brings  new  reports  that  tell  how  marvelously 
this  amazing  new  receiver  performs.  With  these  kits  anyone  can  build 

an  exact  duplicate  of  Mr.  Silver's  original  "Six." 

Type  600  Kit  including  all  parts  necessary  to  build   *gQ    f\f\ 
the  complete   "Six"    tJ)D«3.UU 
Type  610  Kit,  essentials  only,  including  3  condensers,  (hnn    7C 
3  inductances  and  3  inductance  sockets    *p£  /  •  /  «D 

See  These  and  Other  S-M  Products  at  Your  Dealers 

THE  IMPROVED 

Raytheon  -Thordarson 
B-  ELIMINATOR 
This  Eliminator  will  deliver  from  20 
to  200  volts  at  three  different,  adjust- 

able voltages  with  maximum  current 
of  50  milliamperes — more  than  enough 
for  the  largest  receiver. 

The  SM  Type  650  Kit  includes  Thor- 
darson Transformer,  choke,  Tobe  Con- 

densers, genuine  Raytheon  Tube, 
Bradleyohms  and  all  necessary  parts 

Price         $34 
Assembley  Instructions  by  McMurdo 
Silver.     _   _.._   10c 

Thordarson  Power  Transformer 
This  new,  audio  power  transformer  has  been  endorsed  by  McMurdo  Silver,  who  says  it  is 

the  very  finest  obtainable.  Its  curve  is  a  straight  line — its  quality  cannot  be  d»Q  QQ 
improved  on.     Price  each         t°,ww 

See  SM  Products  at  Your  Dealers 

Silver-MarshalUnc. 
114  South  Wabash  Avenue 

CHICAGO 

Tell  them  you  read  it  in  Radio  Ape 
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ALMOST  ROMANCE 

Be  a  Radio  Expert 
Get  into  the  great  new  Big-Pay 

Industry — Radio.  If  you're  earn- 
ing a  penny  less  than  S50  a  week, 

clip   coupon    now.     Send   for 

AMAZING  FREE  BOOK.  Be  a  Radio  Ex- 

pert, and  draw  down  big  money  for  the 
easiest  and  most  fascinating  work  in  the 
world.     Positions  everywhere.     Thor- 

oughly-trained men  are  in  big  demand. 
Need  for  Radio  Experts  in  every  com- 

munity.   Short  hours.    BIG  PAY. 
Free  book  gives   all  the  facts. 
Astonishing  opportunities — thousands  of  them!   Every 
day  N.  R.  I.  trained  men  are  taking  good  places  in  the 

Qv       Radio  field.  Free  book  tells  all  about  their  success. 
-A       Send  for  it  now! 

LEARN  QUICKLY  AND  EASILY 
AT  HOME 

Master  Radio  Engineers  will  show  you  how  to  qualify 

quickly  and  easily  at  home,  for  Radio's  fine  jobs.    We 
Guarantee  to  train  you  successfully.      Lack  of  ex- 

perience no  drawback — common  schooling  all  you 
need.     Our  tested,  clear  methods  make  it  easy  for 
you.     Send  coupon  now  for  free  proof. 

Instruments  Given  Famous  Training  That 

with  Course  "Pays  for  Itself" hown  here  and  Spare  time  earnings  are  easy 

in  Radio.  Increase  your  in- 
come almost  from  the  start 

through  practical  know- 
ledge we  give  you.  This  is 

the  famous  practical  train- 
that  pays  its  own  way. 

many  others  given  to  students 
for  practice  work  while  learn- 

ing.Receiving  setsfromsim- 
plestkind  to  thousand  mile 
receiver,  an  UNEQUALL- 

ED OFFER.     Many 

other  big  features  for 

limited  time  only. 

MAIL  THIS  NOW 
NATIONAL  RADIO  INSTITUTE, 

Dept.  BU-3 Washington,  D.  C. 

Without  obligating  me  in  any  way.  send  me  your  tree  book, 
"Rich  Rewards  in  Radio."  and  all  information  about  your 
practical,  home-study  Radio  course. 

W!M:fW\:^WW^€W^&^&!m^^ 
ORIGINATORS  OF  RADIO  HOME -STUDY  TRAINING 

Name   

Address.. 

Town   

Tell  them  you  read  it  in  Radio  Age 
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A  Chat  With 
the  Editor 

SOME  buy  radio  sets  ready- made  and  others  build  their 
own  receivers.  Many  thousands 
of  the  members  of  each  of  these 
two  classes  read  this  magazine. 

Explanation  of  this  success  in 
having  attracted  a  following  of 
technical  as  well  as  of  non-tech- 

nical fans  lies  in  the  fact  that 
RADIO  AGE  always  has  aimed  to 

be  of  service  to  those  who  oper- 
ated radio  sets,  whether  the  own- 

ers constructed  the  receivers  or 

bought  them. 
For  example  the  list  of  broad- 

cast stations  which  is  published 
in  each  issue  of  this  magazine. 
Refer  to  the  list  in  the  back  part 
of  this  issue  and  see  whether  it  is 
not  as  complete  and  accurate  as 

any  you  are  able  to  obtain  else- where. It  is  there  each  month, 

in  convenient  form,  corrected  ac- 
cording to  changes  authorized  or 

ordered  by  the  Department  of 
Commerce  during  the  thirty  days 

preceding  the  date  of  going  to 
press.  At  times  these  changes 
have  been  so  numerous  it  was  im- 

possible to  keep  up  with  them  in  a 
monthly  periodical.  That  situation 
is  relieved.  It  is  possible,  there- 

fore, to  keep  each  month's  list  com- 
plete and  accurate. 

Having  established  a  depart- 
ment which  thus  answers  the  pur- 

pose of  a  radio  call  book  we  have 
now  instituted  another,  beginning 
in  this  issue.  In  convenient  form 
we  have  added  to  the  magazine 

a  log  chart  which  broadcast  list- eners will  find  of  use  in  connection 
with  the  broadcast  list.  So  now 

we  have  a  magazine  which  is  not 
only  a  manual  for  the  constructor 
of  sets,  a  medium  for  all  radio  news 
that  is  worth  while  printing  but 
we  have  a  superior  guide  to  the 
broadcast  list,  and  a  log  chart 

supplementing  it.  When  RADIO 
AGE  finds  that  changing  condi- 

tions make  other  changes  desir- 
able those  changes  will  be  made 

promptly.  This  magazine  con- tinues to  make  substantial  net 
paid  circulation  gains.  In  the 
foregoing  you  have  a  few  of  the reasons. 

Editor  of  RADIO  AGE 
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%?  Eveready  Hour 
LIKE  the  fabled  ship  in  which 

Jason  brought  home  the  en- 
chanted fleece  of  gold,  the 

Eveready  Hour  brings  a  rich 
treasure  of  entertainment  to 

charm  the  harbor-homes  of  its 
hearers. 

Inaugurated  two  years  ago, 
the  Eveready  Hour  was  an 
adventure  in  broadcasting — 
an  hour  of  connected  enter- 

tainment, uninterrupted  by  the 
frequent  injection  of  the  name 
of  the  broadcaster. 

Many  of  these  programs 
have  become  famous.  Thou- 

sands of  letters  voice  the  ap- 
preciation of  our  audience  and 

ask  for  repetition  of  favorites. 
We  make  no  requests  for  these 
letters,  but  they  mean  much  to 

•bur  artists  and  to  us,  and  are 
of  great  value  in  helping  us  in 

our  efforts  to  arrange  programs 
of  a  distinctive  nature  and 

pleasing  to  the  vast  audience. 
Radio  has  already  become 

a  highly  specialized  artworthy 
of  the  most  scrupulous  code  of 
ethics,  and  the  Eveready  Hour 
represents  a  sincere  effort  to 
pioneer  in  providing  the  most 
acceptable  form  of  radio 
entertainment. 

Tuesday  night  means  Eveready  Hour 
—  9  p.m.,  Eastern  Standard  Time, 
through  the   following  stations  — 

veaf-TVc w  York        visa-Cincinnati 
wjAR-Providence 
v/EEi-Boston 
\\r  AG-Worcester 
vm-Philadelphia 
wen-Buffalo 
viCAE-Pittsburgl 

..  wj-Detroit voc-Davcnport 
WEAR-Clevdand 

I  Minneapolis 
wcct>  I  St.  Paul 

KSD-St.  Louis 
view-Chicago 

EVEREADY 
Radio  Batteries; 

-they  last  longer 

Eveready  programs  cover  a 
wide  range  of  entertainment 
and  human  interest,  transport- 

ing us  to  periods  of  wholesome 
simplicity;  to  barren  islands 
where  marooned  sailors  meet 

adventure,  starvation  and 

death ;  to  battle-scarred  France 
with  singing  doughboys;  to 
emotional  heights  by  telling 
with  music  the  stories  of  the 

seasons;  and  to  memories  of 
yesteryear  aroused  by  old 
ballad  and  musical  comedy 
favorites. 

Eveready  Hour  begins  at 
9  p.  m.  each  Tuesday  night, 
Eastern  Standard  Time. 

NATIONAL  CARBON  CO.,  Inc. 

New  York  Jj»         San  Francisco 
Canadian  National  Carbon  Co.,  Limited 

Toronto,  Ontario 
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SEVERAL  months  ago  the  opinion  was  expressed 
on  this  page  that  advertising  by  radio  was  the 

greatest  single  threat  against  the  continued  popularity 
of  broadcasting.  At  the  time  that  editorial  was  written 
several  broadcasters  were  telling  their  listeners  that 

special  sales  were  to  open  in  department  stores,  that 
certain  millinery  was  the  very  best  at  the  price,  that 

lots  in  the  vicinity  of  Calumet  Harbor  were  sure  profit- 
makers,  etc.,  etc.  When  we  wrote  the  criticism  of  this 

sort  of  "entertainment"  our  statements  were  true  and 
under  the  same  circumstances  the  objections  would 
be  sound  today. 

But  a  change  has  come  about  in  the  methods  of  radio 
advertising.  Merchandisers  discovered,  as  we  did, 
that  the  radio  public  would  not  lend  a  receptive  ear  to 

promotion  of  sales  under  the  guise  of  performing  a 
service  to  the  millions  who  have  invested  in  radio  sets 

in  the  hope  that  they  were  buying  musical  instruments 
rather  than  musically  accompanied  billboards.  It  did 
not  take  long  for  the  public  to  decide  that  the  voice 
was  the  voice  of  Esau,  although  the  hand  was  the  hairy 

paw  of  Jacob. 
Shrewd  advertisers  have  overcome  these  objections 

by  eliminating  direct  appeal  advertising  from  their 
hired  broadcasts.  They  have  engaged  the  services  of 
nationally  and  internationally  famous  vocalists  and 

musicians  and  have  offered  programs  of  delightful  excel- 
lence which  are  eagerly  accepted  by  the  radio  audience. 

The  average  radio  listener  is  distinctly  pleased  nowa- 
days when  he  hears  or  reads  the  announcement  of  the 

Victor  Hour  of  Music.  A.  Atwater  Kent  has  earned 

a  similar  place  in  the  hearts  of  music  lovers.  Publicity 
for  the  financiers  of  these  programs  is  limited  to  the 

simple  statement  that  the  entertainment  is  given  by 
them.  No  attempt  is  made  to  sell  Victor  records  over 
the  air.  Yet  McCormack  and  Bori  songs  by  radio  have 

increased  Victor  record  sales  surprisingly.  The  At- 
water Kent  products  probably  have  not  suffered  in 

popularity  as  a  result  of  the  good  music  supplied  by 
the    manufacturer. 

In  a  strict  sense  all  radio  broadcasting  is  advertising. 
Your  newspaper,  your  manufacturer,  your  real  estate 

dealer  and  your  church  all  are  in  broadcasting  studios 
because  they  wish  the  promotion  advantages  offered  by 
the  microphone.    And  it  is  right  that  they  should  so  do. 

The  thing  to  keep  in  mind  is  that  good  broadcasting 
is  the  only  means  of  maintaining  the  popularity  of  the 
great  indoor  pastime  of  twisting  the  dials.  If  any  indi- 

vidual or  company  of  individuals  desires  to  spend  a 
small  fortune  for  an  hour  of  music,  free  to  the  listeners, 

nobody  will  object  to  listening  to  the  music  merely 
because  the  name  of  their  benefactor  is  mentioned. 
Now  that  we  have  started  this  reformation  let  us  not 
backslide. 

ANOTHER  pleasant  change  in  radio  is  the  constant 
improvement  in  the  methods  of  sound  reproduc- 

tion. It  is  now  universally  recognized  that  the  tone 
quality  of  radio  music  and  radio  voice  have  been 
brought  to  a  much  higher  degree  of  fidelity  than  they 
possessed  a  year  ago. 

For  years  we  listened  to  phonograph  records  and 

we  must  have  approved  of  their  musical  product,  be- 
cause we  bought  many  millions  of  dollars  worth  of 

phonographs  and  records.  We  were  intrigued  by  the 
mechanical  devices  that  enabled  us  to  take  a  piece  of 
music  out  of  a  cabinet  and  play  it  just  as  we  would 
reach  into  the  cupboard  and  take  down  a  jar  of  jam. 

But  when  radio  broadcasting  came  along  we  began 

to  take  a  more  critical  interest  in  sound  reproduction. 
We  began  to  suspect  that  tinny  sounds  in  the  throat 

of  our  favorite  prima  donna  were  not  due  to  trans- 
formers, static,  poor  wire  connections,  inferior  aerial 

arrangement,  or  other  delinquencies  in  our  receiving 

apparatus.  We  came  to  the  conclusion  after  a  deal  of 
listening,  that  the  loud  speaker  was  the  culprit.  We 
learned  upon  inquiry  that  a  great  number  of  loud 
speakers  were  built  on  the  principle  of  a  telephone 
receiver,  with  so  little  effort  to  improve  that  instrument 
that  a  radio  loud  speaker  was  merely,  in  most  cases, 
the  same  old  telephone  receiver  wearing  a  new  hat. 

Recently  we  have  noted  a  great  difference.  The 

phonograph  people  have  profited  by  the  experience  of 
radio  manufacturers  and  they  have  so  improved  their 

sound  reproduction  equipment  that  the  old  horn  and 
sound  chamber  that  we  bought  for  three  decades  seem 
archaic  in  comparison. 

Manufacturers  of  loud  speakers  have  discovered 

that  they  must  have  something  besides  sound  reproduc- 
tion if  they  are  to  continue  to  satisfy  the  radio  listeners. 

There  must  be  a  reproduction  of  the  low  notes  and 

high  notes  with  equal  fidelity.  There  are  still  many 
sopranos  on  the  air  and  first  violins  are  busily  scraping 
in  the  vicinity  of  all  microphones.  Something  had  to 
be  done  to  take  care  of  these.  We  mention  the  two 

particularly  for  the  reason  that  violins  and  soprano 

voices  have  not  won  a  full  measure' of  public  applause on    the   air. 

But  we  know  of  several  loud  speakers  that  reproduce 

high  notes,  sweetly.  We  know  of  loud  speakers  that 
give  you  the  low  throbbing  note  of  the  drum  and  the 
bass  viol  as  distinctly  as  they  reproduce  the  higher 
notes. 

If  broadcasting  is  the  heart  and  soul  of  radio  it  is 

equally  true  that  the  loud  speaker  can  make  or  break 
your  radio  hour.  We  suggest,  in  the  interest  of  the 
radio  art  and  of  the  radio  industry  that  all  buyers  of 

loud  speakers  make  as  careful  a  selection  of  their  loud 

speaker  as  they  do  of  the  receiver. 
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Throug 
Make  Your  Old 

Set  A  1926 
Model! 

Daven  Super- 
Amplifier  used  with  any  set 

or  circuit  carries  through  the  full,  clear 
tones  of  the  broadcasting  station  programs. 
If  you  prefer  to  assemble  the  Amplifier, 
obtain  the  Daven  3-stage  Kit,  which  in- 

cludes all  parts  except  sockets. 

The  new  Daven  Spe- 
cial Coupling  Con- 

denser Type  "A",  for Resistance  Coupled 
Amplification,  sold 
separately  and  also 
included  in  all  Daven 
Amplifiers,  Kits  and 
Resisto-Couplers.  For 
be eater    volume    and 
etter  quality. 

PURE  tones,  beautifully  clear  and  full,  go  out  from  the  broad- 
casting station.    They  reach  your  detector  still  pure  and  clear. 

But  what  then? 

From  the  detector  your  amplifying  apparatus  operates.  Distortion 
arises  unless  you  take  advantage  of  a  method  of  amplifying  that 
far-sighted  manufacturers  and  thousands  of  set  builders  are  now 
adopting  —  Resistance  Coupled  Amplification.  Resistance  Coup- 

ling is  not  new,  but  Resistance  Coupling  with  real  volume 
amplification  is  new.  It  is  the  most  approved  method  of  letting 
pure  tones  through. 

The  Daven  Super- Amplifier  costs  little.  It  is  easily  and  conven- 
iently installed  in  any  set  made.  Buy  it  complete  to  save  hook- 

up labor.  For  those  preferring  to  assemble,  the  Daven  3-stage  Bat 
gives  all  the  necessary  parts  except  sockets.  You  will  join  hun- 

dreds of  others  who  have  written  to  thank  us  for  the  improvement 
Daven  has  given. 

Write  us  today  for  The  Resistor  Manual,  an  authoritative  book  on 
Resistance  Coupled  Amplification,  25c  at  good  dealers,  30c  by  mail. 

DAVEN  PRODUCTS  ARE  SOLD  ONLY  BY  GOOD  DEALERS 

* 
U<c7/Q  Sine  ofZ/ltecit ' 

The  new  Daven  High  MU  Tube  Type 
MU-20,  used  with  the  Daven  Super- 
Amplifier,  gives  50%  more  volume — 
6  volt,  J4-  ampere.  A  Daven  Power 
Tube  Type  MU-6  in  the  last  or  output 
stage  helps  any  set  regardless  of  the 
method  of  amplification— 6  volt,  Yi 
ampere. 

■  THE 

\   RESISTOR  MANUAL  i. 
■  the   handbook    of    Resist 

\  ance    Coupled    Amplifies 

■  tion.  At  yonr  dealer's  25c 
■  By  mail  postpaid  30c. 

£%es£sJac  Specia/isds 
Newark  Ree-  «•  s.  Pat.  off  New  jerSey 

CLIP  TfflS  COUPON 
DAVEN  RADIO  CORPORATION 
157  Summit  Street,  Newark,  New  Jersey 

Please  send  me  the  following  on  Resistance  Coupled  Amplification: 
Check  One 

□  Resistor  Manual.    30c  is  enclosed. 
□  Complete  Catalog  (free). 

Name. 

For  Dealers:    Send  your  letterhead  and  tee    will  have  our  nearest  distributor 
communicate  toith  you. 

THE    BIG    LITTLE    THINGS    OF    RADIO 
Tell  them  you  read  it  in  Radio  Age 
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KARAS  Tarts  Are  Intended  Only  for 
the  Few  Who  Demand  Finest 
Quality  and  Workmanship 

IT  takes  many  manufacturers  to  supply  the  tre- 
mendous demand  for  condensers  and  trans- 

formers in  this  vast  radio  market  of  ours.  If  all 
home  set  builders  were  ready  to  pay  the  price  which 
real  quality  commands,  a  big  proportion  of  them 
would  necessarily  be  disappointed — the  Karas 
factory  could  not  begin  to  take 
care  of  all.  Karas  parts  are  de- 

signed and  built  for  the  select  few 
— you  builders  who  want  the  ut- 

most in  quality,  in  quiet  operation, 
in  appearance.  You  who  take 

pride  in  your  workmanship — whose 
sets  have  that  "professional"  ap- 

pearance which  is  the  envy  of  all 
your  radio  friends. 

Just  as  water  quickly  finds  its 
level,  so  did  Karas  Harmonik 
Transformers  and  Orthometric 

Condensers  quickly  find  the  ex- 
clusive market  for  which  they  were 

intended. 
The  most  skillful  radio  set 

builders  the  country  over,  dis- 
covered Karas  Harmonik  Trans- 
formers soon  after  they  were 

placed  on  the  market  in  1924.  When  Karas  Ortho- 
metric  Condensers  appeared  a  year  later  they  were 
snapped  up  far  too  quickly  for  our  own  comfort. 
Perhaps  it  was  because  they  were  the  first  to  meet 
the  demand  for  a  Straight  Frequency  Line  tuning 
instrument.     More    likely    it   was    because    of    the 

Karas  Harmonik  Trans- 
formers are  specified  for 

the  6  tube  radio  frequen- 
cy hook-up  described  in 

this  issue  by  Radio  Age 
staff  designers,  and  both 
Condensers  and  Trans- 

formers are  highly  recom- 
mended for  all  types  of 

circuits  after  exhaustive 
laboratory  tests  by  Radio 
Age  and  other  prominent 
radio  publications. 

Buy"  is  far  greater  than  we  first  imagined.  Our 
production  has  been  greatly  increased  to  provide  for 
the  growing  numbers  who  demand  Karas  parts  and 
will  accept  nothing  else. 

In  many  places,  good  dealers  who  wanted  a  stock 
of  Karas  products  could  not  be  supplied.  If  you 

are  still  unable  to  find  them  in 
your  local  stores,  tell  your  dealer 
that  we  are  now  able  to  take  care 
of  his  requirements.  Or,  if  you 
wish  to  get  Karas  parts  in  the 
quickest  possible  time,  we  will  be 
glad  to  send  them  to  you  direct.  • 

However  you  buy  Karas  Har- 
monik Transformers  or  Orthome- 

tric Condensers,  you  do  not  run 
the  least  risk  of  their  not  perform- 

ing up  to  your  highest  expecta- 
tions. If  there  is  the  slightest 

cause  for  disappointment  during 

a  thirty  days'  test,  you  are  invited 
to  return  the  parts  to  the  dealer 
from  whom  you  bought  them,  or 
to  us  if  you  buy  direct.  Your 
money  will  be  promptly  refunded 
without  question  or  quibble. 

23  plate,  .0005  Mfd.,  £7.00 

17  plate,  .00037  Mfd.,  6.75 
II  plate,  .00025  Mfd.,  6.50 
5  plate,  .0000972  Mfd.,    6.50 

THE  KARAS  HARMONIK  "ALL-STAGE"  RATIO  AUDIO 
FREQUENCY  TRANSFORMER 

Price  S  7  each.   Shipped  direct  where  dealers  cannot  supply,  cost  plus 
a  few  cents  postage  paid  to  postman  on  receipt.  Parcel  post  is  prepaid 
where  payment  accompanies  order.    Our  30-day  Money  Back  Guar- 

antee applies,  wherever  and  however  purchased. 

enviable  reputation  created  the  year  before  by  Karas 
Harmonik  Transformers.  At  any  rate,  it  was  months 
before  we  could  fully  supply  the  insistent,  clamorous 
demand  that  came  to  us  from  all  sides. 

We  begin  to  think  now  that  the  number  of  set 

builders  who  want  the  very  "Best  that  Money  Can 

THE  KARAS  ORTHOMETRIC  (STRAIGHT  FREQUENCY 
LINE)  CONDENSER 

Prices  and  sizes  above.  Shipped  direct  where  dealers  cannot  supply. 

No  money  in  advance.  Pay  the  postman  price  plus  a  few  cents  post- 
age.   Or  send  cash  with  order  and  we  prepay  parcel  post.    30-day 

Money  Back  Guarantee. 

Karas  radio  parts  are  the  pride  of  an  organization 
that  has  been  making  precision  electrical  apparatus 
for  more  than  thirty  years.  We  believe  we  are 
making  the  finest  transformers  and  condensers 
possible  to  produce  and  we  are  glad  to  back  them  up 
with  this,  the  strongest  guarantee  we  know  how  to write. 

KARAS  E.IXCTRIC  COMPANY 
4060  NORTfT  ROCKWELL  ST.      CHICAGO 
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Two  Controls  for  Four 
Stages  Tuned  Radio 
By  Radio  Age  Technical  Staff 

FURTHER  simplification  of  th
e 

Model  Set  whereby  a  single  variable 
tunes  the  antenna  coupler,  and  a 

triple  compensated  variable  tunes  three 
staf  es  of  radio  frequency  amplification  is 

made  the  subject  of  study  for  this  month's model  receiver. 

Although  certain  types  of  coils  and 
capacities  are  shown  in  the  model,  the 
scheme  is  yet  flexible  enough  to  be  used 
by  any  radio  fan  with  any  type  of  inr 
ductances  or  capacities.  Thus  instead  of 
the  triple  condenser  three  single  ones  may 
be  used  if  there  is  no  objection  to  the 
multiplicity  of  controls.  For  simple 
control,  however,  the  three-in-one  con- 

denser shown  with  its  compensating 
method  is  a  great  space  and  time  saver. 

The  inductances  shown  are  of  the  toroid 
style  and  were  mounted  fairly  close 
together  without  too  great  difficulty  in 
interaction.  The  use  of  the  semi-re- 

stricted field  inductances  also  permits 
shielding  of  the  receiver  in  cases  where 
the  owner  is  located  under  the  shadow  of 
a  broadcasting  station.  For  those  who 
live  at  a  distance  from  a  large  transmitter 
the  matter  of  shielding  does  not  become 
of  great  importance. 

If  the  builder  has  any  type  of  induct- 

ances they  may  be  used  in  this  particular 
model,  although  if  the  inductances  are  of 
the  solenoid  type  a  little  more  spacing 
should  be  allowed  between  units.  No 
neutralization  is  used  in  this  model,  the 
control  for  undesired  oscillation  being  the 
variable  resistor  in  series  with  the  plate 
circuit  of  the  three  r.  f.  primaries. 
Neutralizing  condensers  may  be  utilized 
if  desired  by  the  builder,  and  the  resistor 
either  eliminated  or  retained  as  a  means 
of  flexibility.  However  if  the  tubes  are 
neutralized  such  neutralization  will  be  a 
fixed  one  and  will  not  allow  an  even 
amplification  over  the  entire  wave  band, 
but  rather  good  amplification  at  one  point 
and  less  at  other  points  on  the  scale.  For 
this  reason  the  resistor  has  been  used  to 

simplify  matters  and  to  give  a  control 
that  can  be  shifted  at  will. 

Wire  By  Schematic 

Tj\)R  THOSE  about  to  build  this  type 
J-  of  receiver,  it  is  suggested  Fig.  1, 
which  is  the  schematic  circuit.be  carefully 
studied  so  as  to  become  familiar  with  the 
actual  wiring  of  the  set.  The  circuit  is  the 
conventional  tuned  r.  f.  type,  consisting  of 
three  stages  of  radio,  detector,  and  two 
stages  of  audio  amplification,  transformer 

coupled.  Since  the  secondary  of  the 
detector  coupler  is  also  radio  frequency, 
the  set  has  been  considered  a  four  stage 
r.f.  receiver.  On  account  of  the  variation 
in  aerials  it  was  not  considered  feasible  to 
link  the  antenna  coupler  into  one  of  the 
multiple  condensers,  but  to  give  it  a 
control  by  itself.  However  for  a  given 
antenna,  if  it  is  not  to  be  changed, 
arrangements  can  be  made  to  include  the 
antenna  tuning  on  a  multi-section  variable 
condenser  and  add  a  vernier,  consisting  of 
a  small  capacity  in  parallel  with  the 
antenna  coupler  tuning  section  so  as  to 
compensate  it  for  the  antenna.  However 
in  this  particular  case  this  procedure 
would  involve  the  use  of  a  four  section 
variable,  and  so  far  we  do  not  believe  any 
have  been  marketed,  although  there  are 

many  gang  condensers  used  in  some  of 
the  factory  sets  using  as  high  as  four  and 
six  sections. 

Consultation  of  Fig.  2,  which  shows  a 
view  taken  from  above  the  receiver,  will 
show  the  manner  in  which  the  various 
units  are  laid  out  on  the  panel  and  the 
wiring  going  to  its  respective  locations. 
Spaghetti  was  only  used  where  it  appeared 
a  possibility  of  shorting  might  occur, 
although  all  of  the  wiring  was  done  with 

In  Fig.  4  is  shown  the  completed  set 
in   its  cabinet  ready  for  operation. 
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Fig.  1  is  the  schematic  circuit  by  means  of  which  the 
receiver    should    be    wired   for     electrical    accuracy. 

busbar  in  order  to  get  a  stiff  assembly  and 
one  that  would  be  rugged. 

Figure  3  is  the  equivalent  of  a  photo- 
graphic isometric  view  of  the  set,  taken 

from  the  rear  at  an  elevation,  and  shows 
some  of  the  back-panel  detail  not  made 
clear  in  the  photograph  in  Fig.  2.  The 
front  panel  layout  is  shown  in  Fig.  4, 
and  shows  a  minimum  of  controls,  there 
being  but  the  two  vernier  dials  for  the 
single  and  triple  condensers,  and  the 
knob  for  the  variable  plate  resistor.  The 
two  little  knobs,  one  at  each  side  of  the 

right  hand  vernier  dial,  are  for  com- 
pensating the  capacity  of  sections  2  and 

3  of  the  triple  condenser.  After  the  correct 
compensation  has  been  made  for  the  set, 
no  change  is  necessary. 

Drilling  the  Panel 

IN  DRILLING  the  panel  the  same 
method  was  followed  as  in  previous 

models.  A  center  line  is  run  half  way  up 
the  panel  dividing  the  panel  into  two 
sections.  All  apparatus  is  mounted  on 
this  center  line  for  the  sake  of  symmetry. 

The  Micarta  panel  is  held  to  the  base- 
board by  means  of  five  screws  spaced 

equally  across  the  lower  side  of  the  panel. 
The  baseboard  which  measures  25  by 

10  inches  is  an  inch  shorter  than  the 

panel  in  order  to  allow  the  set  to  be  put 
into  a  cabinet  without  the  baseboard 

interfering.  Quite  a  bit  more  space  is 
necessary  back  of  the  panel  to  take  care 
of  the  triple  condenser  than  if  singles  were 
used,  but  the  gain  is  in  favor  of  simplified 
control  and  space  was  no  object. 

The  sockets,  made  by  Silver-Marshall, 
are  for  the  UX  and  CX  type  bases  and 
occupy  very  little  space.  They  are  placed 
on  a  line,  and  held  in  place  by  a  single 
mounting  screw  which  goes  through  the 
center  of  the  socket  base.  This  simplifies 
the  mounting  of  the  sockets  and  allows  a 
little    more    space    between    tubes    than 

would  be  secured  with  larger  sockets. 
The  single  .00035  SLF  variable,  made 

by  Cardwell,  is  installed  at  the  left  of  the 
panel  and  fitted  with  a  Phenix  vernier 
dial.  The  triple  compensated  condenser, 
with  .00035  nrfd.  per  section,  made  by 
the  United  Scientific  Laboratories,  is 
installed  to  the  right  of  the  single  variable. 
Two  additional  holes  have  to  be  made  for 

the  compensating  section  knobs.  The 
detail  of  the  distances  will  be  shown  on 
the  template  furnished  with  the  condenser, 
as  is  also  the  case  with  the  Cardwell.  A 
second  Phenix  dial  is  used  on  the  triple 
condenser. 

Four  All- American  toroid  coils  are 
mounted,  with  the  antenna  coupler  at  the 
left,  between  respective  sockets  so  as  to 
have  short  grid  and  plate  leads. 

Between  the  first  and  second  condenser 

there  is  mounted  a  Centralab  0-200,000 
ohm  variable  resistor,  which  is  used  as  an 
oscillation  control  for  the  primaries  of 
three  of  the  torpids.  In  the  event  the 

Ail-American  coils  are  used  in  the  builder's 
set  the  use  of  a  variable  resistor  is  not 
absolutely  essential,  although  if  other 
inductances  are  substituted,  it  will  be 
necessary  to  have  some  oscillation  control. 

As  is  customary  in  manufacturing  al- 
most all  types  of  toroids  the  primaries 

are  generally  made  short  of  inductance 
on  purpose  to  prevent  difficulty  with 
undesired  oscillation  on  the  short  Wave 

bands.  To  gain  greater  amplification  per 

stage  on  the  higher  waves  the  manu- 
facturers figure  on  allowing  greater 

mutual  inductance  between  windings. 
Such  coils  are  generally  designed  for  use 
either  with  a  neutralizing  condenser  or 
without  and  for  that  reason  the  primary 
inductance  is  generally  short.  However,  in 
using  a  plate  resistor  to  control  undesired 
oscillation  more  primary  turns  can  be 
allowed  and  give  better  energy  trans- 

ference over  a  wider  band.    However  we 

do  not  believe  radio  fans  will  ever  see  the 

complete  agreement  between  the  labora- 
tory and  the  production  departments. 

Anyone  familiar  with  the  history  of  radio 
since  the  late  nineties  will  find  ample 
verification  of  this  fact  on  many  occasions. 
But  the  public  is  not  in  position  to  pay 
for  laboratory  standards  and  to  duplicate 
laboratory  standards  on  a  quantity 
production  basis  would  mean  an  inor- 

dinate increase  in  cost  of  the  delivered 

product.  So  the  fan  must  rest  content 
with  the  material,  of  uniformly  good 

quality,  which  the  manufacturers  are 
turning  out,  and  not  expect  to  get 
Bureau  of  Standards  products  at  a  cost 
within  their  reach. 

Laboratory  versus  Factory 

T^HESE  remarks  are  occasioned  by  the 
•*-  constant  reminders  we  receive  in  the 

mail,  of  the  disparity  between  the 
laboratory  product  and  the  factory 
product.  It  applies  to  condensers, 
inductances,  sockets,  tubes,  and  every- 

thing in  radio.  The  day  of  perfection  at 
low  cost  is  not  yet  here;  until  it  arrives  it 
is  necessary  for  all  of  us  to  be  content  with 
the  best  obtainable  at  a  moderate  price, 
and  find  solace  in  the  thought  that  there 
are  years  and  years  of  research  yet  to  be 
expended  on  the  young  science  of  radio. 
This,  however,  is  not  to  be  construed  as 
an  invitation  to  wait  for  perfection,  for 
if  one  were  to  do  that  he  would  still  be 

waiting  years  hence. 
Getting  back  to  our  story,  the  grid 

condenser  and  leak,  or  rather  the  con- 
denser and  clip,  is  made  by  the  Sangamo 

Electric,  who  are  advertising  a  product 
whose  capacity  will  be  found  within  ten 
percent  of  its  rated  value  under  all 
temperature  and  humidity  conditions. 
The  grid  leak  is  an  Allen-Bradley  2 

megohm  leak  and  slips  into  the  clips 
furnished    on     the    Sangamo    condenser. 
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The  mounting  of  the  Sangamo  is  a  simple 
process  since  there  are  two  screws  at  each 
end  of  the  condenser  by  means  of  which 
it  may  be  easily  affixed  to  any  apparatus, 
and  the  clips  also  attached. 

The  two  Karas  audio  transformers  are 
mounted  so  their  grid  and  plate  wires  will 
be  the  shortest  possible.  These  trans- 

formers have  a  large  number  of  turns  of 
wire  and  in  the  case  of  the  primary,  it 
was  not  found  necessary  to  bypass  it  with 
the  usual  .002  mfd  fixed  condenser. 

The  jack  and  the  combination  panel 
light  and  switch  are  furnished  by  Yaxley, 
the  latter  unit  being  a  handy  device  for 
reminding  the  set  owner  his  tubes  are 
constantly  consuming  current.  The  little 
pilot  light  goes  out  at  the  moment  the 
contact  on  the  switch  opens  and  serves 
as  a  warning  when  the  set  is  on  that  it  is 
in  operation 

In  the  filament  circuit,  in  keeping  with 

the  process  of  simplification,  it  was  de- 
cided to  use  the  Daven  ballast  resistor 

No.  5  which  will  take  care  of  five-quarter 
ampere  tubes.  The  use  of  the  added  tube 
in  this  particular  receiver,  did  not  affect 
the  resistor  which  was  able  to  carry  the 
added  quarter  ampere  load  without  any 
trouble.  The  resistor  and  clip  was  in- 

serted in  the  positive  lead  between  the 
positive  A  battery  and  one  blade  of  the 
combination  panel  light  and  switch. 

A  Belden  cable  cord  was  used  in  order 
to  have  the  wiring  from  the  A  B  and  C 
batteries  simplified.  In  previous  receivers 
the  C  battery  has  been  embodied  in  back 
of  the  panel  but  in  the  February  model  it 
was  decided  to  make  use  of  one  of  the 
leads  in  the  Belden  cable  cord  and  let  it 
be  attached  to  the  negative  of  the  C 
battery,  whose  positive  terminal  was 
made  common  with  the  negative  A  and 
negative  B  batteries.  Thus  in  the  Belden 
cord  there  is  one  color  for  the  negative  A, 
negative  B  and  positive  C;  one  color  for 
the  positive  A;  one  color  for  the  positive 
90  volts;  one  color  for  the  positive  120 
volts,  and  one  color  for  the  negative  C 
battery,  making  a  total  of  five  wires  in 
the  cable  cord. 

Bypass  Capacities 
HP  WO  one  mfd  bypass  condensers,  made 

J-  by  Kellogg,  were  used.  The  first  one 
was  placed  from  the  junction  of  the 
resistor  arm  and  the  r.f.  primaries  of 
three  coils,  to  the  negative  of  the  A 
battery,  which  is  the  left  hand  filament 
connection  on  all  of  the  sockets.  Thus 
this  bypass  is  for  any  stray  r.f.  energy 
which  is  immediately  shunted  into  the 
negative  filament  and  does  not  get  a 
chance  to  return  through  the  common  B 
batter}'.  The  second  one  mfd  bypass 
condenser  was  placed  from  the  junction 
of  the  120  volt  B  battery  terminal  and 
the  B  terminal  of  the  audio  transformer 
to  the  negative  A  filament  connection. 
Thus  the  90  volts  used  on  the  r.f.  primaries 
of  the  three  toroids  is  bypassed  to 
negative,  and  also  the  120  volt  B  battery 
used  for  the  audio  frequency  stages  is 
likewise     bypassed     to     filament.      This 

LIST  OF  PARTS 
All  American  toroid  inductances 
Silver- Marshall  sockets 
USL  triple  compensated  variable, 

.00035  mfd  per  section. 
Cardwell,  .00035  mfd  variable 

condenser. 

Centralab  0-200,000  ohm  variable 
resistor. 

Kellogg  1  mfd  bypass  condensers. 
Karas  audio  transformers. 

Yaxley  panel  switch  and  light. 
Yaxley  phone  jack 
Weston  phone  plug 
Belden  cable  cord 
Daven  ballast  resistor  No.  5  and 
mounting  for  same 

Sangamo  .00025  mfd  grid  con- 
denser and   clips 

Allen-Bradley  2  megohm  leak 
Phenix  clockwise  vernier  dials 

Micarta  panel  7  by  26  by  3-16 
Baseboard  10  by  25  by  3-4 
Lengths  Belden  round  busbar wire 

Kellogg  soldering  lugs 
Lengths   spaghetti 
Blandon  cabinet  for  7  by  26  panel 
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permits  of  stable  operation  of  the  set 
without  interaction  due  to  common 

plate  potential  batteries. 
The  ground  connection  for  this  receiver 

may  be  made  to  the  negative  filament 
line,  if  desired,  by  means  of  a  clip.  The 
antenna  connection  may  also  be  clipped 
onto  one  or  the  other  of  the  two  antenna 

taps  provided  on  the  antenna  coupler. 
One  tap  will  give  loud  signals  and  a  little 
broad  tuning,  while  the  other  will  sharpen 
up  the  tuning  although  at  a  slight  sacrifice 
in  the  volume. 

After  the  receiver  has  been  assembled 

and  wired,  and  all  joints  soldered  with 
rosin  core  solder,  check  over  the  con- 

nections against  the  schematic  in  Fig.  1 
to  make  sure  you  have  not  made  any 
errors  in  connections.  Then  place  tubes 
in  the  sockets  one  by  one  and  see  that  all 
light  properly  when  the  switch  is  turned 
on. 

Try  It  On  Weak  Signal 

TN  TUNING  up  the  receiver  it  is  best 
-*-  to  take  a  comparatively  weak  signal 
for  test,  instead  of  depending  upon  a 
strong  one.  It  is  generally  easier  to  note 
the  difference  between  no  sound  and  a 
little  sound,  than  between  a  loud  sound 
and  a  louder  or  softer  one  where  the 
difference  is  only  very  slight.  Thus  if  you 
are  testing  it  out  in  the  larger  cities,  take 
one  of  the  signals  from  a  local  transmitter 
which  is  not  so  powerful  and  make  all 

your  capacity  compensations  before  look- 
ing for  distance. 

No  compensation  will  be  required  on 
the  first  condenser  on  the  left,  since  this 
is  a  single  capacity  spanning  the  secondary 
of  the  antenna  coupler.  There  will  be  a 

very  small  change  in  dial  setting  as  be- 
tween the  two  antenna  taps,  but  this 

difference  is  not  enough  to  cause  one  to 
either  get  or  lose  a  signal,  especially locally. 

The  second  condenser,  which  is  a  triple 
one,  should  be  compensated,  one  section  at 
a  time,  until  the  maximum  signal  has 
been  received  for  a  given  setting  of  the 
\  ernier  dial.  The  un-compensated  section 
in  the  Model  was  placed  in  the  secondary 

Fig.  2  shows  the  receiver  looking  down  from  above.     Here 
may  be  seen  all  the  parts  mounted  in  position  and  wired. 
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circuit  of  the  detector's  inductance,  and 
all  capacity  differences  balanced  against 
this.  It  was  found  the  capacity  variation 
for  the  sections  2  and  3  of  the  triple  were 

practically  the  same,  which  indicates  the 
three  inductances  are  almost  the  same 
exact  natural  period  as  far  as  inductance 
is  concerned. 
Where  honeycomb  or  home  made 

coils  are  used  in  this  type  of  a  receiver  it 
will  be  found  the  capacity  variation  will 
not  be  the  same  for  all  sections  unless  the 
builder  has  measured  his  inductances  with 
a  slide  wire  bridge  and  has  made  a  very 
close  calculation  on  the  windings.  In 
cases  like  these  one  finds  the  advantage 
of  compensating  capacities,  although  the 
U.  S.  L.  condenser  does  not  really  have  an 
additional  capacity;  it  makes  the  varia- 

tions by  means  of  an  eccentric  which 
alters  the  relationship  of  stators  No.  2 
and  3  as  against  rotors  two  and  three. 

Resistor  for  Control 

We  would  again  like  to  call  attention 
to  the  fact  that  with  the  inductances 

shown  in  the  model  practically  no  resis- 
tance is  needed  in  the  plate  circuits  of  the 

r.f.   stages.     However   with    honeycomb, 

solenoids  or  other  forms  of  inductances, 
and  particularly  the  home  built  variety, 
there  will  be  need  for  the  0-200,000  ohm 
variable  resistor  so  as  to  prevent  the 
tendency  of  the  tubes  to  oscillate  on  low 
wavelengths. 

The  dials  on  the  model  are  of  the  clock- 
wise type,  that  is,  as  the  pointer  moves  in 

clockwise  fashion  the  capacity  increases 
and  hence  the  inductance  value.  The 
lower  waves  are  from  zero  to  35;  the 
medium  waves  between  35  and  60,  and 
the  higher  ones  between  65  and  100  on  the 
scales.  The  first  vernier  which  is  on  the 
single  condenser  across  the  antenna 
coupler  does  not  track  with  the  triple 
condenser,  nor  could  we  expect  it  to. 
The  condensers  and  inductances  used 

permit  the  securing  of  signals  from  the 
lower  band  beginning  at  210  meters  on 
up  to  the  highest  broadcaster  on  545 
meters. 

Making  use  of  the  log  which  appears  in 
the  January  number,  page  12,  one  may 
mark  changes  of  dial  leading  so  as  to 
make  use  of  the  same  log.  Or  else  the 
reader  may  make  use  of  the  new  radio 
log  which  We  are  printing  on  page  68  of 
this  issue.     In  that  log  the  lowest  wave 
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(highest  kilocyclage)  is  shown  at  the  top 
and  the  highest  wave  (lowest  kilo- 

cyclage) is  shown  as  the  bottom.  The 
log  takes  in  all  of  the  assigned  broadcast 
frequencies  in  the  United  States,  together 
with  a  few  of  the  channels  which  are  used 
by  Canadian  stations  and  on  which 
channels  the  United  States  has  not 

placed  transmitters  out  of  courtesy  to  the 
Canadian  government;  for  after  all,  we 
do  not  own  all  of  the  air  on  the  North 
American  continent. 

In  concluding  the  description  of  the 
February  model,  we  believe  simplification 
has  been  carried  about  as  far  as  it  can  be 
with  the  types  of  apparatus  generally 
available.  The  use  of  more  than  four 

stages  of  tuned  r.f.  is  possible  if  one  is 
willing  to  go  to  the  expense  of  additional 
multi-capacities  and  to  shield  between 
stages  thoroughly  so  as  to  get  the  greatest 
possible  gain  per  stage.  However  it  is 
felt  such  work  is  at  present  a  little  too 
expensive  for  the  average  set  builder, 
although  there  are  many  to  whom  money 
is  no  object  and  who  would  build  a 
fifteen  tube  set  were  it  not  for  the  fact 

they  would  have  to  build  a  new  bungalow 
in  which  it  could  be  properly  housed. 

Fig.  3  is  the  equiva 
lent  of  a  photograph 
ic-isometric  view 
which  will  give  the 
reader  an  idea  of  all 
details  which  cannot 
be  traced  in  Fig.  2. 
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No  Great  Discoveries  in  1925  But 
Steady  Progress  Shown  in  Radio 

Tubes,  Circuits,  Condensers 

and  Allied  Apparatus  in  Review 

WHILE  no  startling  disclosures  of  a 
radio  nature  were  made  by  manu- 

facturers and  experimenters  dur- 
ing the  twelve  months  ending  on  Decem- 
ber 31,  nevertheless  there  have  been  a 

great  number  of  changes  in  the  industry 
which  have  all  redounded  to  the  benefit 

of  the  experimenter  and  the  purchaser  of 
the  factory  built  apparatus. 

In  the  tube  industry  alone  with  the 
expiration  of  the  three  element  patents 
covering  the  use  of  a  grid  inside  an 
evacuated  vessel,  a  host  of  manufacturers 
of  radio  tubes  sprang  up  over  night,  some 
good  and  some  bad.  The  prices  which 
had  been  charged  for  tubes  were  cut 
considerably  and  a  lively  struggle  started 
for  what  is  probably  one  of  the  greatest 

items  in  the  game — the  replacement  of 
tubes.  Those  who  could  not  stand  the 

strenuous  pace  dropped  out,  leaving  a 
large  number  of  tube  makers,  including 
the  original  ones,  in  the  business  and 
delivering  a  uniformly  good  product  at  a 
lower  cost  to  the  public  than  had  been 

experienced  before.  "  It  is  difficult  to  see 
just  what  changes  are  to  be  expected  in 
1926  although  we  do  not  have  any  doubts 
as  to  constant  improvements  in  the 
structure  and  cost  of  tubes  being  made. 

Resistance  coupled  amplification,  used 
by  the  Navy  during  the  war,  and  dabbled 
in  by  the  older  experimenters  at  the  close 
of  hostilities,  has  taken  a  stronger  grip 
on  the  fancy  of  the  fan.  A  great  deal  of 
progress  can  be  observed  in  the  manu- 

facture of  resistances  whose  value  of 
resistance  can  be  relied  upon.  This  fact 
in  itself  is  a  considerable  advance  over 
the  old  graphite  rods,  pencil  marks  and 
other  dubious  expedients  to  which  the 
average  experimenter  resorted  earlier  in 
the  days  of  a  budding  industry.  Today 
there  are  a  number  of  firms  turning  out 
resistance  coupled  units  and  resistance 
coupled  amplifiers  which  can  be  depended 
upon  for  excellent  results. 

Audio  Amplification 

TRANSFORMER  manufacturers  have 
-*-  not  allowed  the  encroachment  of 
resistance  coupling  to  interfere  with  their 
business.  On  the  contrary  they  have 
made  improvements  in  their  own  product 
so  overall  efficiency  has  been  raised  and 
greater  possibilities  found  for  the  faithful 
reproduction  of  the  wide  band  of  fre- 

quencies made  use  of  in  broadcasting 
music  and  speech.    Using  advanced  types 
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of  core  material  and  increasing  the  number 
of  turns,  together  with  more  accurate 
tube  impedance  matching  has  resulted  in 
much  better  quality  ensuing  from  the 
transformer  coupled  audio  stages. 

In  phase  with  the  developments  made 
on  the  tubes  and  transformers,  sound 
reproduction  methods  have  been  given  a 
careful  search  and  better  loud  speakers 
may  be  obtained  than  at  any  other  time 
in  the  history  of  the  science. 

The  use  of  fixed  resistances  for  the 
filament  circuit  of  the  radio  and  audio 

frequency  stages  has  increased  to  a  great 
extent.  The  use  of  the  tuned  radio 
frequency  circuit  has  made  possible  the 
practical  elimination  of  the  variable 
rheostat,  thus  abolishing  one  of  the 
controls  which  with  the  use  of  soft  tubes 
had  been  necessary.  The  soft  tubes 
themselves  are  not  being  used  as  much  as 
heretofore  except  in  the  regenerative  sets 
and  their  number  is  fast  being  reduced. 

Further  steps  in  the  elimination  of  the 
resistances,  fixed  or  otherwise,  in  the 
filament  circuits  is  being  made  with  the 
presentation  by  one  manufacturer  of 
tubes  to  float  on  the  6  volt  storage 
battery,  the  filament  being  made  so  its 
resistance  is  sufficient  to  permit  the  tube 
to  idle  on  the  storage  battery  without  any 
external  resistances.  While  this  practice 
is  not  general  as  yet,  nevertheless  it  is  not 
hard  to  visualize  a  time  when  each  tube 
will  be  its  own  rheostat. 

SOCKETS  have  undergone  an  evolu- 
tionary- experience  too.  For  years  past 

the  bayonet  type  of  tube  base  with  the 
Navy  standard  socket  has  been  in  use. 
Coincident  with  the  issue  by  the  biggest 
tube  maker  in  this  country  of  a  tube 
with  long  prongs,  socket  manufacturers 
began  producing  the  new  universal  sockets 
to  take  the  UX  and  CX  prongs.  All  of 
the  UV  type  bases  still  have  to  use  the 
standard  socket  because  their  prongs  are 
not  long  enough  to  make  good  contact  in 
the  new  universal  sockets.  In  this  con- 

nection we  believe  there  is  room  for 

improvement  on  universal  sockets,  so  the 
grip  will  be  much  tighter  than  at  present. 
The  universal  socket  idea  has  permitted 
decreasing  the  overall  size  of  the  socket 
so  it  now  occupies  less  space  than  before. 

In  the  condesner  line  there  has  been  an 

agreeable  advance  in  the  use  of  the 
multiple  stators  which  will  permit  the 
simultaneous  tuning  of  one,  two  and  three 
stages  of  radio  frequency  amplification  by 
means  of  a  single  dial.  Some  of  the 
manufacturers  have  used  trimmers  on 
their  tandem  condenser  while  others  have 
not  believed  this  feature  advisable.  The 
radio  experimenter  can  find  any  number 
of  good  condensers  on  the  market  now 
which  will  give  him  either  double  or 
triple  tuning  possibilities  with  but  a 
single  dial.  In  using  the  home  made 
inductances  it  has  been  found  almost  im- 

perative that  trimmers  or  some  means  of 
balancing  the  capacity  of  the  various 
stators  be  utilized,  since  the  home  builder 

is  not  in  position  to  construct  his  in- 
ductances with  great  accuracy,  certainly 

not  with  sufficient  exactness  to  permit  all 
coils  to  have  the  identical  natural  period  of 
inductance.  In  buying  the  manufactured 
inductances  of  the  higher  quality  type 
there  is  little  need  for  compensating 
capacities  unless  the  builder  is  so  unwise 
as  to  run  his  grid  and  filament  leads  at 
great  and  varying  lengths. 

SLC  Versus  SLF 

T^HE  battle  between  the  straight  line 
-*-  capacity  and  the  straight  line  fre- 

quency, commonly  abbreviated  SLC  and 
SLF,  goes  merrily  onward,  to  the  accom- 

paniment of  many  pages  of  technical 
descriptions  in  which  each  individual 
maker  views  through  rosy  spectacles  his 
own  product  and  reverses  the  opera 
glasses  when  observing  his  competitor. 
Some  of  the  first  condensers  made  by  the 
inventor  of  the  audion  had  the  SLF 
characteristic  at  a  time  when  their  use 
was  not  required  because  there  were  not 
enough  broadcasting  stations  in  the 
country  to  even  fill  the  lower  end  of  a  dial. 
Today  we  see  eccentric  plates,  either 
stator  or  rotor,  devices  for  turning  the 
condenser  slower  at  the  minimum  capacity 
and  faster  at  the  maximum  capacity,  and 
all  kinds  of  means  of  making  a  condenser 
do  more  than  any  human  could  expect  it 
to  perform.  The  SLF  idea  is  to  allow  a 
large  movement  of  the  shaft  at  the  lower 
end  of  the  broadcast  spectrum  with  a 
small  capacity  change  so  the  many  short 
wave  stations  on  the  lower  band  will  follow 

in  orderly  process  their  ten  kilocycle  sep- 
aration maintained  by  the  government. 

Vernier  dials  are  coming  thick  and  fast 
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and  with  good  reason.  Tuned  r.f.  circuits 
require  a  great  deal  more  accuracy  in 
tuning  than  with  the  older  regenerative 
form  of  reception.  Then  too  the  logging  of 
a  set  requires  that  a  great  many  hairs 
shall  be  split  in  tuning  and  it  is  necessary 
to  have  each  of  these  fine  lines  shown 

clearly.  With  the  ordinary  hand  move- 
ment of  the  dial  such  a  step  is  very 

tedious  and  not  at  all  certain.  Experi- 
menters have  welcomed  the  vernier  dial, 

regardless  of  its  ratio,  as  f  urter  simplifica- 
tion of  their  tuning  problems. 

Power  Tubes 

TN  KEEPING  with  the  advances  made 

-*•  in  the  improvement  of  tonal  quality  in 
transformers,  resistors  and  other  means  of 
transformation,  the  use  of  the  power  tubes 
for  the  last  stage  of  receivers  has  solved 
a  difficulty  that  for  many  spelled  distor- 

tion. In  nearly  all  cases  previously  the 
last  tube  in  a  set  could  not  possibly  handle 
the  volume  delivered  to  it  by  its  neighbor. 
As  a  result  We  had  the  blasting  and  over- 

loading of  the  last  tube.  The  use  of  a  C 
battery  helped  some  to  straighten  out  this 
tangle,  but  it  remained  for  the  power 
tube  to  accomplish  the  result  to  a  nicety 
and  still  not  involve  a  great  deal  of 
apparatus.  Before  when  the  last  stage 
could  not  handle  the  load  one  merely 
push-pulled  the  last  two  tubes  at  a  con- 

siderable expense  and  secured  good  results 
or  else  he  paralled  the  last  two  tubes 
using  two  of  the  quarter  ampere  type. 
Now  with  good  power  tubes  available  on 
the  market,  which  incidentally  do  not 
take  anywhere  near  the  filament  load  the 
older  power  tubes  did,  one  can  safely 
arrange  his  last  stage  so  it  will  reproduce 
with  fidelity  the  volume  and  quality 
which  is  delivered  to  it. 

In  the  circuit  division  of  the  industry 
we  still  have  the  regenerative,  regardless 
of  the  method  by  which  the  regenerative 
characteristic  is  accomplished.  Patents 
on  the  regenerative  feature  still  have  a 
few  years  to  run  and  without  a  doubt  this 
receiver  which  is  an  excellent  one  when 
built  and  handled  properly,  will  still  be 
with  us  for  a  good  many  years. 

The  super-heterodyne  still  has  a  num- 
ber of  years  to  run  on  its  patent  and  is 

yet  the  king  of  receivers  if  its  owner  cares 
to  have  a  large  number  of  gratuitous 
harmonics  of  broadcasting  stations  on  his 
dials.  With  the  simplification  of  tuning 
r.f.  stages  public  attention  is  turning  away 
from  the  super  and  confining  itself  to  the 
latter  type  of  receiver. 

fT,HE  tuned  r.f.  patents  were  part  of  a 
■*-  number  seized  by  the  government 
during  the  war  and  tinned  over  to  the 
alien  property  custodian,  who  in  turn 
handed  them  to  the  Navy  department  for 
its  use.  The  Navy  department  now  has  a 
cross-licensing  arrangement  with  a  num- 

ber of  American  firms  who  may  make  the 
tuned  r.f.  sets  if  they  in  turn  allow  the 
Navy  to  use  certain  of  their  patents.  This 
has  resulted  in  a  large  number  of  manu- 

facturers making  the  tuned  r.f.  sets  and 
selling  great  quantities  of  these  receivers 
to  the  public. 

Prof.  Hazeltine  still  has  control  of  the 
fixed  neutralization  principle  which  bears 
his  name  and  which  is  embodied  in  all  of 

the  neutrodyne  sets  which  have  been  sold 
in  the  past  two  and  three  years.  What 
affect  the  single  and  two  dial  sets  are 
having  on  the  three  dial  type  is  more  or 
less  to  be  expected,  and  the  use  of  a 
variable  means  of  controlling  the  tendency 
of  a  set  to  oscillate  will  probably  have 
further  effect  on  the  use  of  the  Hazeltine 

patent. In  the  tuned  r.f.  group  the  variable 

means  of  controlling  undesired  oscilla- 
tions, embodying  a  capacity  in  series  with 

a  variable  resistor  covered  in  patents 
granted  to  a  prominent  Middle  West 
manufacturer,  seems  to  stand  out  at  the 
end  of  1925  as  a  step  in  the  right  direction. 
The  use  of  a  plate  resistor  for  controlling 
oscillations  is  an  expedient  no.v  used  with 
success  by  a  large  number  of  set  makers. 
Another  means  is  the  use  of  a  variable 

high  resistance  across  the  grid  circuit  of 
the  second  r.f.  tube.  A  host  of  other 
oscillation  preventers  are  also  in  use,  each 
manufacturer  picking  the  type  which 
seems  best  adapted  to  his  product. 

Relfexing  tubes  does  not  grip  the  public 
fancy  with  anywhere  near  the  power  it 
formerly  exerted,  principally  because  the 
need  for  reflexing  on  account  of  the  high 
cost  of  tubes  has  passed.  Another  thing 
which  has  contributed  to  the  waning 
popularity  of  the  reflex  is  the  fact  no  two 
radio  fans  have  secured  identical  results 
with  it,  and  it  has  been  the  bane  of 
existence  of  countless  technical  depart- 

ments in  radio  magazines  and  newspapers. 
Considerable  work  has  been  done  on 

the  balanced  capacity  circuit,  sometimes 
called  the  capacity  bridge,  and  if  prop- 

erly designed  the  circuit  has  been  a  very 
stable  one.  ■  One  or  two  forms  of  the 

bridge  may  be  seen  in  some  of  the  re- 
ceivers now  on  the  market. 

Shielding  of  Receivers 

SHIELDING  of  receivers,  which  origin- 
ated before  and  during  the  war,  is 

coming  more  into  favor,  especially  with 
the  thousands  and  thousands  of  residents 
under  the  shadow  of  countless  high  power 
transmitters.  The  use  of  the  restricted 
field  coils,  on  the  toroid  principle,  has 

permitted  greater  effectiveness  in  shield- 
ing without  an  undue  loss  due  to  the 

proximity  of  the  coils  to  the  shield.  In 
the  case  of  the  solenoid  type  of  inductance 
the  spraying  effect  could  easily  include 
the  shielding  with  a  resultant  increase  in 
the  r.f.  resistance  of  the  coils.  With  the 
restricted  field  this  effect  was  not  so 

pronounced. 
In  all  the  history  of  the  lowly  crystal, 

it  seems  to  remain  the  same.  Apparently 
no  new  rectifying  material  has  been 
unearthed  although  the  synthetic  manu- 

facture of  crystals  has  been  an  accom- 
plished fact  for  some  time.  And  the 

crystal  is  always  the  starting  point  of 

many  a  radio  fan's  existence. 
Some  steps  in  the  development  of  B 

battery  eliminators,  generally  called 
power  supply  devices,  have  been  taken 
and  we  find  the  filament-less  rectifying 
tube  which  in  a  well  constructed  elimina- 

tor will  rectify  both  sides  of  the  cycle  and 
by  proper  chokes  and  condensers  allow 
the  output  to  be  very  smooth  d.c.  suitable 
for  even  the  plate  of  the  dftector  tube  if 
the    loud    speaker    is     used.      Variable 
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resistors  in  the  circuit  permit  variation  of 
the  plate  potential,  although  in  some 
power  supply  devices  the  voltage  steps 
are  permanent  and  fixed.  The  principle 
beauty  of  the  power  supply  device  aside 
from  the  fact  it  delivers  its  output  from 
the  light  socket,  is  the  fact  that  plenty  of 
space  current  is  available  and  without  a 
depreciation  in  voltage. 

Plenty  of  Dry  Cells 

"DEGARDLESS  of  the  power  supply 
-*-  *-  devices  the  manufacturers  of  dry 
cells  still  have  a  remarkable  field  and 
tremendous  sales.  They  do  not  feel  any 
apprehension  over  the  B  eliminators  since 
there  will  always  be  a  widespread  demand 
for  the  dry  cell  on  account  of  its  porta- 
bility. 

In  insulating  material  for  panels  there 
has  been  little  change,  practically  all  of 
the  present  makers  having  made  their 
panels  since  about  1915  or  1916.  The  use 
of  metal  panels  is  increasing  although  not 
to  a  great  enough  extent  to  make  an 
impression  on  the  insulated  panel  makers. 
The  metal  panel  and  its  metal  cabinet 
involves  quite  a  bit  of  labor  and  cost  and 
is  only  used  as  a  last  resort  when  all  other 
means  of  preventing  outside  interference 
have  been  exhausted. 

Binding  posts  are  not  quite  so  much  in 
evidence  as  during  the  past  twelve 
months.  The  use  of  a  cabled  set  of  wires 
running  to  a  head  on  the  baseboard,  or 
individually  to  the  units  and  then  cabled, 
has  simplified  connections  and  allows 
easier  connections  with  less  labor  on  the 

baseboards.  While  originally  manu- 
facturers only  made  use  of  these  devices 

there  is  now  an  insistent  demand  on  the 

part  of  the  individual  set  builders  and 
each  experimenter  tries  to  make,  his 
handiwork  look  as  nearly  like  the  factory 
model  as  it  is  possible  to  build  it. 

IN  THE  transmission  field  a  great  deal 
of  work  has  been  done  on  determining 

the  proper  type  of  radiators  to  use  so  as 
to  secure  greatest  distance  of  transmission 
with  the  minimum  of  power.  In  this  work 
the  short  waves  have  been  pretty  well 
investigated  by  the  General  Electric, 
Westinghouse,  Radio  Corporation  and  the 
Navy  department  as  Well  as  the  Army. 

In  this  connection  Dr.  Alexanderson's 
article  on  page  13  of  this  issue  is  especially 
interesting  since  it  reviews  the  research 
work  done  by  the  larger  transmission 
companies,  all  of  which  will  have  its  effect 
upon  better  transmission  which  in  turn 
will  mean  better  reception. 

What  of  the  Year  1926? 

A  radio  man  would  be  taking  entirely 
too    much    of    the    prophetic    properties 
generally   attributed   to  an   oracle   if  he 
were   to    make   any   predictions   for   the 
future.    The  field  of  radio  in  the  future  is 
somewhat    akin    to    the    weather    to    be 

expected  in  1926.    We  know  we  will  have 
a  great  deal  of  weather;  some  good  and 
some  bad;  but  no  one  can  lay  his  finger 
down  on  the  calendar  and  specify  what  . 
the  humidity  on  a  certain  day  will  be, 
nor  whether  there  will  be  precipitation.  , 
So  as  to  what  the  future  holds  we  must  , 
relinquish  our  pen  to  others  who  do  not 
hesitate  to  tackle  such  a  formidable  task. 
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MECHANICAL  model  set  up 
in  the  General  Electric 
laboratory  to  study  the  wave 

motion  in  the  horizontal  and  vertical 
planes  shows  if  a  wave  is  started  in 
a  plane  45  degrees  between  the  two 
it  assumes  the  shape  of  a  cork- 

screw, which  is  exactly  in  accord- 
ance with  theory,  according  to  Mr. 

Alexanderson.  The  twisting  is  due 
to  the  different  velocities  in  the  two 
planes  of  polarization. 

The  model  consists  of  twenty -two 
weights,  arranged  in  a  row  and 
connected  together  by  rubber 
bands.  Each  weight  is  suspended 
from  a  yoke  and  an  equal  weight 
is  hung  from  the  other  side  as  a 
counter  balance  but  shielded  from 
view  to  avoid  confusion  in  observing 
the  wave  motion. 

Science  Watches  New 

Wave  Propagation  Technique 
RADIO  development  has  during  the 

last  year  entered  into  a  new  phase. 
Until  recently  most  efforts  were  devoted 

to  apparatus  in  the  sending  and  the  re- 
ceiving ends.  In  this  respect,  the  radio 

technique  has  already  reached  a  high 
degree  of  perfection.  The  milestones  in 
this  development  have  been  the  introduc- 

tion of  continuous  wave  transmission  and 
reception,  and  of  radio  telephony  for 
broadcasting. 

Thus  a  large  industry  has  grown  up 
making  practical  use  of  wave  propagation 
through  space,  a  phenomenon  of  nature 
which  was  very  little  understood.  About 
two  years  ago,  the  Radio  Corporation  and 
associated  companies  decided  to  make  a 
determined  effort  to  shed  new  knowledge 
on  this  subject  upon  which  the  further 
growth  of  radio  depends. 

One  of  the  first  results  of  this  effort  to 

explore  the  phenomena  of  wave  propaga- 
tion led  to  the  discovery  of  horizontally 

polarized  radiation.  Since  these  dis- 
coveries were  first  announced  the  subject 

of  wave  polarization  has  been  brought 
into  the  limelight  and  is  receiving  much 
attention  from  radio  investigators,  ama- 

teurs as  well  as  professionals.  A  wave  of 
optimism  has  swept  over  the  radio 
fraternity  and  brings  forth  new  reports 
of  success  in  the  struggle  against  the  old 

enemies  of  radio — static  and  fading. 

•Radio  Consulting  Engineer,  General  Electrio  Co. 

High  degree  of  perfec- 
tion in  apparatus; 

radiation  now  subject 

of  research 

By  E.  F.  W. 

ALEXANDERSON* 

STUDY  of  wave  propagation  over  large 
distances  requires  a  comprehensive 

organized  effort.  To  this  end  the  General 
Electric  Company  undertook  to  do  the 
technical  pioneer  work  in  devising  new 
forms  of  radiators  and  receivers,  whereas, 
the  Radio  Corporation  undertook  to 
judge  the  practical  value  of  this  new 
development  by  making  use  of  it  in  its 
communication  system.  It  has  become  a 
tradition  among  radio  communication 
engineers  to  accept  the  judgment  of 
traffic  operators  as  final  in  valuation  of 
the  quality  of  a  radio  circuit.  The  reason 
for  this  is  facts  in  regard  to  radio  com- 

munication are  not  simple  measurable 
phenomena  such  as  we  are  accustomed 
to  in  most  othar  engineering  arts  but  are 
statistical  averages.    The  traffic  operator 

measures  how  many  words  per  hour  and 
per  day  he  can  transmit  over  a  radio 
circuit  with  a  required  degree  of  reliabil- 

ity, and  the  statistical  results  so  obtained 
are  as  definite  and  reliable  as  the  mortality 
figures  of  an  insurance  company,  whereas, 
the  radio  engineer  when  he  is  called  upon 
to  cure  a  bad  case  of  static  or  fading  is  in 
about  the  same  position  as  a  doctor  in 
relation  to  his  patient.  This  makes  his 
profession  all  the  more  fascinating  and 
the  science  dealing  with  the  diseases  of 
radio  is  making  rapid  strides. 

One  of  the  important  steps  in  explora- 
tion of  short  waves  was  taken  when  the 

Radio  Corporation  installed  in  a  tem- 
porary manner  six  short  wave  trans- 
mitters in  its  commercial  long  wave 

stations  to  be  used  as  supplements  to  the 
regular  service.  These  transmitters  were, 

to  begin  with,  operated  in  the  neighbor- 
hood of  100  meters.  Similar  transmitters 

were  installed  by  the  associated  European 
companies.  The  first  impression  from 
this  new  service  was  the  short  wave 

transmitters  gave  remarkably  good  com- 
munication at  certain  times  during  the 

hours  of  darkness,  whereas,  in  day  time, 
the  service  was  totally  unreliable  if  any 
signals  could  be  heard  at  all.  Some  of 
these  transmitters  were  kept  in  regular 
service  whereas  others  were  modified  in 
order  to  explore  possibilities  of  improved 
results.  Thus  it  was  found  when  the  wave 

length    was   below   50    meters   the   night 
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signals  became  weaker  but  on  the  other 
hand,  service  could  be  given  during 
daylight  hours.  Tests  with  still  greater 
reduction  of  wave  lengths  of  a  range 
between  15  and  30  meters  proved  it  was 
often  impossible  to  give  good  service 
across  the  Atlantic  Ocean  at  mid-day  in 
the  summer.  The  stations  which  are 
giving  the  best  all  around  service  at  the 
present  time  operate  at  a  wave  length  of 
about  40  meters. 

So  favorable  have  these  results  been 
the  Radio  Corporation  is  now  installing  a 
chain  of  short  wave  stations  to  cover  the 
Pacific  Ocean  supplementing  the  two 
long  wave  transmitters  in  the  Hawaiian 
Islands.  This  new  chain  of  stations  will 

include  the  Philippine  Islands.  The 
conditions  for  wave  propagation  over  the 
Pacific  Ocean  are  notably  different  from 
those  on  the  Atlantic  Ocean  and  as  a 
whole,  easier.  It  is,  therefore,  confidently 
expected  a  good  short  wave  service  will 
be  established  over  the  Pacific.  The 
findings  on  the  Atlantic  circuit  in  regard 
to  wave  length  will  not  necessarily  apply 
to  the  Pacific  Ocean  and  the  stations  will 
be  built  in  such  a  way  that  the  best 
operating  conditions  can  be  determined 
experimentally.  It  is,  however,  possible 
to  make  a  reasonable  forecast  of  ex- 

pectations based  upon  the  extensive 
experimental  data  which  is  already  on 
hand  and  which  is  rapidly  accumulating. 

New  Antenna  Systems 

"PXPERIMENTAL  stations  built  by -^  the  General  Electric:  Company  in 
Schenectady  for  the  purpose  of  exploring 
these  possibilities  are  now  capable  of 
operating  with  seven  transmitters  simul- 

taneously with  different  wave  lengths  and 
different  types  of  radiators,  and  observa- 

tions from  these  transmission  tests  are 

being  made  all  over  the  world.  The 
object  of  these  tests  is  partly  to  explore 
the  propagation  characteristics  of  different 
wave  lengths  and  partly  to  make  final 
tests  of  comparison  between  various  types 
of  radiators.  Three  types  of  radiators  are 
used  in  these  comparisons  but  these  are 
the  result  of  a  sifting  process  conducted 
on  a  smaller  scale  in  which  a  great  many 
other  antenna  systems  have  been  explored 
and  at  least  temporarily  discarded.  The 
radiators  which  are  now  being  compared 
are: 

The  straight  vertical  antenna  oscillating 
at  a  harmonic  frequency. 

The  horizontal  antenna  with  an  over-all 
dimension  of  one-half  wave  fed  in  the  middle 
through  a  transmission  line. 

The  series  tuned  horizontal  loop. 

All  these  three  radiators  have  one 

feature  in  common.  Radiation  is  pro- 
jected at  a  high  angle  upwards.  They 

may  therefore  all  be  classified  as  high 
angle  radiators.  It  has  been  found  only 
the  high  angle  radiation  is  useful  in 
reaching  great  distances.  The  high  angle 
radiator  has  therefore  the  double  ad- 

vantage of  economy  of  energy  and  the 
absence  of  objectionable  signal  strength 
in  the  neighborhood  of  the  station. 

The  first  type  of  antenna  radiates  a 
vertically  polarized  wave  of  the  same 
general  character  as  the  waves  that  have 
been  used  heretofore  in  long  and  inter- 

mediate  wave  stations.     It   differs   from 

old  type  of  radiation  only  by  being  a  pure 
high  angle  radiator  whereas  the  old  type 
of  stations  radiated  a  ground  wave  as 
well  as  a  high  angle  wave. 

The  second  type  of  antenna,  the  half 
wave  doublet,  is  an  intermediate  form. 
At  right  angles  to  its  length  direction,  it 
radiates  a  horizontally  polarized  wave, 
and  in  its  length  direction  it  radiates  a 
high  angle  vertically  polarized  wave. 
Thus  in  its  length  direction  it  has  a 
radiation  of  the  same  character  as  that 
emitted  from  the  vertical  high  angle 
radiator,  whereas,  in  the  broadside 
directions,  it  emits  a  wave  of  different 

type. 
The  third  antenna  system,  the  hori- 

zontal series  tuned  loop,  emits  a  hori- 
zontally polarized  radiation  in  all  direc- tions. 

For  the  analysis  of  the  characteristics 
of  high  angle  radiation,  we  are  particularly 

Mr.  Alexanderson's  article  shows  research 
cannot  always  be  centered  upon  one  prob- 

lem. The  question  must  be  attacked  from 
a  variety  of  angles.  The  receiver  and  the 
transmitter  has  had  close  study  on  the  part 
of  the  amateur  and  professional,  but  propa- 

gation of  the  wave  was  not  made  the  sub- 
ject of  inquiry  and  experiment  until  com- 

paratively   recently. 
In  the  pioneer  days  of  wireless  telegraphy 

Mr.  Alexanderson  was  concerned  with  the 
extremely  long  waves,  on  the  order  of  5000 
to  20,000  meters,  for  the  arc  and  alternator 
transmitters.  The  advent  of  the  vacuum 
tube  as  a  creator  of  an  oscillatory  current 
at  a  trifling  cost  compared  to  the  huge  in- 

vestments on  long  wave  apparatus,  soon 
caused  the  big  radio  interests  to  give  careful 
thought  to  short  waves  and  tube  trans- 

mitters. There  is  still  a  great  deal  of  work 
to  be  done,  but  progress  is  constantly  being 
reported.  .     ,   . —The  Editor. 

indebted  to  Commander  A.  Hoyt  Taylor 
of  the  Navy  Department,  who  has  made 
extensive  tests  and  furnished  valuable 

data  on  the  so-called  "skip"  distance  of 
the  wave.  He  has  found  the  distance 

skipped  by  the  wave,  which  means  the 
length  of  the  trajectory  required  for  the 
high  angle  radiation  to  come  down  again 
to  earth,  depends  upon  the  wave  length, 
day  and  night  conditions,  and  summer 
and  winter  conditions,  the  general  rule 
being  that  the  shorter  the  wave,  the 
greater  is  the  skip  distance. 

Measure  Wave  Propagation 

CHARACTERISTICS  of  the  hori- 
zontally polarized  waves  have  been 

explored  in  the  neighborhood  of  the 
station  in  Schenectady  up  to  about  ten 
miles  and  also  by  measurements  in  the 
various  stations  of  the  Radio  Corporation. 
For,:  measurements  of  wave  polarization 
at  long  distance  we  are  indebted  to  Mr. 
Greenleaf  Whittier  Pickard  who  during 
last  summer  and  fall  made  systematic 
tests  of  the  radiation  from  Schenectady 
as  well  as  generally  explored  the  conditions 
of  wave  polarization.  His  findings  have 
been  presented  to  the  Institute  of  Radio 
Engineers  and  it  may  be  sufficient  to 
mention  he  has  shown  in  the  short  wave 
range  the  horizontal  component  of 
polarization  is  usually  twice  as  strong  and 
sometimes  ten  times  as  strong  as  the 
vertical  wave.    He  has  also  shown  fading 

conditions  are  different  in  the  horizontal 
and  the  vertical  plane. 

Mr.  Pickard  has  also  shown  the  wave 
does  not  maintain  its  original  plane  of 
polarization  because  the  reception  appears 
to  be  of  the  same  nature  regardless  of 
whether  the  wave  is  radiated  with  a 
horizontal  or  a  vertical  polarization. 
These  findings  are  in  agreement  with  the 
original  observation  which  led  us  to  study 
horizontal  polarization  when  it  was  found 
a  horizontally  polarized  wave  from 
Schenectady  was  received  with  greater  in- 

tensity on  Long  Island  than  the  ordinarily 
vertically  polarized  wave  although  in 
both  cases  a  vertical  receiving  antenna 
was  used. 

Phenomena  of  Wave  Polarization 

pXPLORATIONSof  wave  polarization -*-^  in  the  neighborhood  of  the  station 
have  brought  out  many  peculiarities 
which  have  not  yet  been  fully  explained. 
So  for  example,  it  is  found  at  a  distance 
of  about  ten  miles  from  the  horizontal 

loop  radiator,  the  wave  comes  down  with 
an  almost  vertical  direction  of  propaga- 

tion. For  those  who  believe  in  a  reflecting 
Kenelly-Heaviside  layer,  this  would 
appear  to  be  good  evidence  because  it 
might  be  assumed  the  wave  has  been 
radiated  straight  up  from  the  station  and 
is  reflected  directly  downwards.  A  loop 
receiver  under  those  conditions  gave  no 
orientation  of  the  station  whatever, 
because  the  signals  came  in  apparently 

equally  strong  from  all  directions  when 
the  loop  was  rotated  around  its  vertical 
axis.  This  would  indicate  the  wave 
besides  being  vertically  propagated  was 

circularly  polarized. 
Similar  observations  at  a  point  only  a 

few  wave  lengths  distant  from  a  hori- 
zontally radiating  loop  show  the  wave 

comes  down  nearly  vertically  but  yet 
with  a  definite  slant  towards  the  station. 
Tests  with  a  loop  receiver  gave  in  this 
case  a  distinct  orientation  but  the 

station  appeared  to  be  located  at  right 
angles  from  the  direction  where  it  really 

was. 
One  of  the  loop  radiators  used  in  these 

tests  is  round,  another  is  about  one-sixth 
wave  length  wide  and  two  wave  lengths 
long.  These  horizontal  loop  radiators 
also  differ  from  the  ordinary  types  of 

antenna  by  radiating  on  the  magnetic- 
component  of  the  wave.  An  ordinary 
long  wave  antenna  creates  an  electrostatic 
field  around  the  station  whereas  the 
magnetic  counterpart  of  the  magnetic 
energy  is  confined  to  a  tuning  coil.  In 
the  series  tuned  loop  radiator  this  process 
is  reversed.  A  magnetic  field  is  created 
around  the  antenna,  whereas,  the  elec- 

trostatic counterpart  of  the  oscillations  is 
confined  to  artificial  condensers  inserted 
at  regular  intervals  in  series  with  the 
antenna  conductor.  One  advantage  of 
confining  the  electrostatic  field  to  artificial 
condensers  has  been  found  to  be  the  fact 
the  antenna  is  much  less  subject  to 
fluctuations  in  its  natural  period  due  to 
swaying  of  the  wires  in  the  wind.  The 
radiation  produced  by  these  loops  has  a 
pure  horizontal  polarization.  The  oblong 
loop  projects  its  principal  radiation  45 
degrees  upwards  broadside  to  its  own 

length  direction.  Reception  tests "  have (Turn  to  page  48) 
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The  author  is 
shown  making 

voltage  tests  on 
two  kinds  of 
wet  batteries, 
the  sulphuric 
acid  and  the alkaline     type. 

ENTER 
Storage  Batteries 

DAILY     LIFE    OF MILLIONS 

Chemical  Processes  in  Both 

Wet  and  Dry  Cells  Pro- 
duce    the    Electric    Current 

THE  word  "battery"  immediately suggests  a  variety  of  meanings. 
Some  will  think  of  a  group  of  guns; 

others  of  the  pitcher  and  catcher  on  a 
baseball  team;  while  those  more  electri- 

cally inclined  will  picture  in  their  minds 
some  form  of  dry  battery  or  storage 
battery.  The  word  battery  implies  a 
group  acting  as  a  unit  whether  the  group 
be  of  guns,  or  ball  players,  or  cells  to 
furnish  an  electric  current. 

Each  electric  cell  in  its  simplest  form 
consists  of  two  unlike  materials,  which  we 
call  the  electrodes,  immersed  in  a  solu- 

tion called  the  electrolyte.  The  elec- 
trodes may  be  two  different  metals,  or  a 

metal  and  carbon,  or  a  metal  and  an 
oxide  of  a  metal.  Even  dry  cells  have 
an  electrolyte  for  in  spite  of  the  name 
it  is  quite  essential  they  be  sufficiently 
moist  inside. 

Chemical  processes  in  both  dry  cells 
and  storage  cells  produce  the  electric 
current.  The  chemical  changes  which 
occur  in  storage  batteries  are  said  to  be 
reversible,  because  a  discharged  battery 
may  be  restored  to  its  original  condition 
by  a  charging  current  of  electricity  and 
the  same  materials  are  used  over  and 

over  again.  Storage  batteries  are  some- 
times called  secondary  batteries  to  dis- 

tinguish them  from  the  class  of  primary 

By  DR.  GEORGE  W.  VINAL 

batteries,  including  dry  batteries  and 
other  forms,  which  cannot  be  restored 
to  their  original  condition  by  a  charging 
current  after  they  have  been  discharged. 
Primary  batteries  and  storage  batteries 
each  have  a  field  of  usefulness.  In  this 
article,  storage  batteries  will  engage  our 
attention. 

Great  Variety  of  Uses 

\\7"ITHIN  the  past  ten  years,  storage 
'  »  batteries  have  entered  into  the  daily 

life  of  millions  of  people.  Small  batteries 
for  a  great  variety  of  purposes  have 
been  developed.  They  furnish  the  power 
to  crank  our  motor  cars,  and  they  have 
brought  the  blessings  of  electric  light  to 
isolated  farm  houses.  Many  of  you  are 
doubtless  using  storage  batteries  at  the 
present  moment  to  operate  your  radio 
receiving  sets.  There  are  other  uses  for 
storage  batteries,  less  familiar  perhaps, 
but  none  the  less  important.  Industrial 
trucks  and  tractors  equipped  with  storage 
batteries  are  playing  an  important  part 
in  handling  economically  the  commodi- 

ties within  our  factories,  mines  and 
warehouses.  Storage  batteries  find  ex- 

acting use  in  telephone  central  stations. 

The  railroads  employ  storage  batteries 
to  light  the  Pullman  cars  and  coaches, 
while  still  other  storage  batteries  at 
intervals  along  the  track,  are  passed  by 
unnoticed  as  they  operate  the  signals  and 
interlocking  switch  mechanisms,  con- 

tributing to  the  speed  and  safety  of  the 
traveler.  Submarines  pass  beneath  the 
waves,  driven  by  the  storage  batteries 
that  form  an  essential  part  of  their 
equipment.  And  lastly  there  are  the 

huge  cells  of  the  "Stand  by"  batteries 
in  the  power  stations  of  congested  dis- 

tricts whose  only  function  is  to  stand  and 
wait.  They  wait  for  emergencies  that 
seldom  come  when  they  must  pour  their 
enormous  store  of  energy  into  the  dis- 

tributing lines.  There  is  something  un- 
canny in  the  stillness  of  a  room  filled 

with  these  great  cells,  and  one  receives 
the  impression  that  here  as  elsewhere 
power  and  quietness  go  hand  in  hand. 

Between  the  tiny  storage  cell  in  the 
plate  circuit  of  your  radio  set,  furnish- 

ing at  the  most  a  small  fraction  of  an 
ampere,  and  the  cells  of  the  biggest 
standby  battery  which  may  be  called 
upon  for  40,000  amperes,  there  is  a 
wide  variety  of  sizes  and  kinds  of  storage 
batteries  having  characteristics  adapted 
to  the  service  that  they  render. 

The  storage  battery  industry  may  be 
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said  to  have  begun  with  the  pioneer 
experiments  of  a  Frenchman  named 
Plante  about  65  years  ago.  Progress 
was  slow  during  the  early  days.  It  is 

recorded  two  years'  time  was  then  re- 
quired for  the  formation  of  the  best 

batteries,  although  others  said  to  be 
inferior  in  performance  were  completed 
in  three  months!  How  many  of  us  would 
be  using  batteries  to  crank  our  automo- 

biles today  if  it  took  three  months  now 
to  make  a  battery? 

Pasting  Process 

'X'WENTY  years  after  Plante's  experi- 
-*-  ments,  the  pasting  process  for  making 
the  plates  was  discovered.  The  names  of 
Brush,  an  American,  and  Faure,  a 
Frenchman,  are  linked  with  this  discovery 
which  simplified  and  cheapened  the  cost 
of  making  storage  batteries.  About  this 
time  also  dynamo-electric  machines  be- 

came available  for  charging  the  batteries 
which  had  formerly  been  charged  by 

the  current  from  primary  batteries.  De- 
velopments since  that  time  have  been 

rapid. 
Another  type  of  storage  battery  having 

different  materials  and  an  alkaline  solu- 
tion was  produced  at  a  later  date.  This 

battery  is  familiarly  known  as  the  Edi- 
son storage  battery.  So  we  have  two 

types  of  storage  batteries  of  commercial 
importance  at  the  present  time  which 
may  be  designated  as  the  lead-acid 
batteries,  and  the  nickel-iron  or  alkaline 
batteries.  This  brief  talk  relates  pri- 

marily to  the  former  type  of  battery. 
The  production  of  storage  batteries 

reflects  our  modern  tendency  to  do 
things  electrically.  Production  figures 
are  sometimes  expressed  as  the  aggre- 

gate weight  of  the  batteries.  On  this 
basis  the  output  of  factories  in  the 
United  States  for  1909  was  doubled  in 
1914  and  this  in  turn  was  trebled  in 

1919.  We  can  imagine  still  greater 
things  for  1925.  The  increasing  use  of 
the  automobile,  the  telephone,  the  radio 
and  the  farm  lighting  plants  have  been 
large  factors  in  the  growth  of  this  indus- 
try. 

The  storage  battery  is  often  regard  as 
a  box  of  mystery,  so  it  is  worth  while  to 
spend  a  few  minutes  to  look  inside.  The 
battery  usually  consists  of  several  cells 
exactly  alike,  connected  together,  so  it 
will  be  sufficient  to  examine  one  of 
them.  Within  the  container  of  the  cell 
are  two  groups  of  plates,  each  with  a 
terminal  that  projects  through  the  cover 
and  to  which  the  wires  or  connectors  of 
the  outside  circuit  are  attached.  One 
group  of  plates  is  dark  brown.  These 
are  the  positive  plates  and  the  brown 
material  is  lead  peroxide.  The  other 
group  of  plates  is  grey.  These  are 
the  negative  plates  consisting  of  lead  in 
a  spongy  condition. 

Plate  Material 

CLOSER  examination  of  the  plates 
shows  that  the  brown  material  of 

the  positive  plates  and  the  grey  material 
of  the  negative  plates,  which  we  shall 
refer  to  as  the  active  materials  are 

supported  by  a  frame  work,  called  the 

grid.  This  is  a  casting  of  lead  with  which 
a  small  percentage  of  antimony  has 

been    alloyed.      The   grids   are   "pasted" 

by  pressing  into  the  openings  a  material, 
having  the  consistency  of  mortar,  which 

is  prepared  by  mixing  oxides  of  lead 
with  some  such  solution  as  dilute  sul- 

phuric acid.  Very  often  inquiries  about 

the  preparation  of  this  paste  are  received, 
but  no  general  formula  can  be  given, 
because  the  method  of  preparing  the 

paste  must  be  adapted  to  the  physical 
and  chemical  characteristics  of  the 

oxides  and  these  vary  considerably. 

After  the  paste  has  been  applied  to  the 

grids,  it  sets  like  a  cement  and  the  plates 

are  then  ready  to  be  formed.  The  for- 
mation process  is  carried  out  in  tanks  of 

dilute  sulphuric  acid  through  which  an 

electric  current  passes.  One  set  of 

plates  is  electrolytically  oxidized  to 

lead  peroxide,  while  the  other  set  is  re- 
duced to  metallic  lead  in  a  spongy  or 

porous    state.      This    process    of    manu- 

jjj         The    writer    of  this   illuminating  jjj 
jjj  article     is     author     of    a    treatise  jjj 

jjj  "  Batteries"  in  addition  to  being  the  jjj 
jjj  battery    expert   at   the   Bureau   of  jjj 

jjj  Standards  at  Washington. 
jjj         His   story    will    appeal   to   many  jjj 

jjj  fans  on  account  of  its  clear  treat-  jjj 
jjj  ment  of  a  subject  which  has  been  jjj 
jjj  seldom    discussed    except    perhaps  jjj 

jjj  in  the  list  of  instructions   accom-  jjj 
jjj  panying     storage     batteries,      and  jjj 
jjj  then  only  in  a  brief  manner.  jjj 

facture  sounds  reasonably  simple,  but 

there  is  more  to  the  story.  The  art  of 

the  successful  battery  manufacturer  is 

based  on  .knowledge  founded  upon  his 

experience,  on  his  technical  control  of 
materials  and  processes,  and  on  the 

developments  of  scientific  research. 
When  the  plates  are  assembled  they 

are  interleaved  so  the  positive  and 

negative  plates  alternate.  Separators 
are  placed  between  the  plates.  These 
prevent  the  plates  of  opposing  polarity 

from  being  in  metallic  contact,  while 

freely  permitting  the  electric  current 
to  flow  through  the  solution. 

The  separators  are  thin  sheets  of  wood 

or  they  may  be  rubber  in  some  cases. 
Threaded  rubber  separators  are  thin 

sheets  of  rubber  through  which  pass 
several  hundred  thousand  threads  like 

tiny  wicks. 

How   It   Is   Done 

r  I  ''HERE  is  more  of  the  porous  active 
-*-  material  in  the  plates  of  each  cell 
than  we  can  make  use  of.  Only  a  por- 

tion of  it,  20  to  40  per  cent,  takes. part  in 
the  charge  and  discharge  process.  When 
the  cell  discharges,  the  sulphuric  acid  of 
the  electrolyte  combines  with  the  active 
material  of  the  plates  forming  lead  sul- 

phate. This  is  a  necessary  part  of  the 
process  and  does  not  harm  the  cell.  The 
lead  sulphate  is  finely  crystalline  and 
quite  invisible  to  the  naked  eye.  As  the 
discharge  progresses,  this  lead  sulphate 
gradually  fills  the  pores  and  covers  the 
active  material  making  a  barrier  between 
the  plate  and  the  electrolyte,  which,  be- 

cause of  the  loss  of  sulphate,  becomes 
weaker.  We  notice  the  specific  gravity 
of  the  solution  goes  down.  For  these  and 
other  reasons  the  discharge  has  to  stop 

before  all  the  active  material  has  been 
used.  When  the  battery  is  recharged 
this  lead  sulphate  is  easily  broken  down, 
the  electrolyte  returns  to  its  former 
strength  and  the  active  materials  of  the 
plates  are  restored  to  their  original 
condition.  The  formation  of  lead  sul- 

phate in  the  guise  of  sulphation  is  the 
bogy-man  to  frighten  the  radio  fan,  the 
automobilist  and  others  who  use  these 

batteries.  Like  most  bogy-men  it  .  is 
not  so  very  dreadful  after  all.  When 
trouble  does  occur,  it  is  generally  the 
result  of  neglect  to  charge  the  battery  or 
the  wrongful  addition  of  acid  when 
only  water  should  be  used  to  replenish  the 
solution. 

Patent  Medicines 

\\7E  FIND  almost  as  many  patent 
'  '  medicines  for  storage  batteries  as 

for  human  beings,  but  changing  the 
solution  in  a  storage  battery  or  the 
addition  of  more  acid  does  not  charge  it. 
The  battery  may  be  spurred  on  to  give  a 
little  more  current  because  the  plates 
retain  a  surplus  of  the  active  materials, 
but  this  does  not  prove  it  has  been 

charged.  Only  the  electric  current  trans- 
forms the  products  of  discharge  back 

into  the  useful  active  materials  of  the 

plates  to  be  used  over  and  over  again. 

The  purity  of  the  electrolyte  is  essen- 
tial to  the  successful  operation  of  the 

battery.  This  has  long  been  known, 
but  only  recently  has  science  devised  a 
new  means  for  making  accurate  measure- 

ments of  the  effect  of  the  various  im- 
purities. Now  we  can  measure  the  effect 

of  some  impurities  present  to  the  extent 
of  only  a  few  parts  in  a  million.  Exact 
measurements  have  a  real  significance  in 
the  preparation  of  specifications  for  the 
small  batteries,  and  more  particularly 
the  large  batteries. 

Systematic  care  is  generally  all  that  is 
needed  to  keep  a  good  battery  in  working 
condition  for  a  reasonable  length  of 
service.  (1)  It  requires  charging  by  a 
direct  or  rectified  current  at  regular 

intervals.  On  an  automobile  the  charg- 
ing is  done  automatically  by  a  generator 

driven  by  the  engine,  but  radio  bat- 
teries, lighting  plant  batteries  and 

many  other  types  require  charging  by 
other  means.  The  bearings  on  your  car 
can  squeak  when  they  need  oil,  but  your 
battery  has  no  voice  to  call  for  charging, 

therefore  regularity  in  attention  is  de- 
sirable. (2)  The  solution  will  diminish  in 

time,  some  of  the  water  evaporates  from 
it  and  more  is  driven  off  by  electrolysis 
during  charging  as  the  gases  oxygen 
and  hydrogen,  which  are  the  components 
of  water.  Therefore  only  water  is  re- 

quired to  replenish  the  solution.  Dis- 
tilled water  is  preferred,  clean  rain 

water  or  melted  ice  made  from  distilled 
water  are  also  suitable.  Tap  water 
varies  so  much  in  purity  from  place  to 
place  and  from  one  time  of  the  year  to 
another  that  no  general  statement  about 
its  suitability  can  be  made.  (3)  Keep  the 
battery  clean  and  dry.  Acid  spilled  on 
the  terminals  will  usually  start  corro- 

sion. This  may  be  stopped  by  cleaning 
them  with  a  cloth  dampened  with  diluted 
ammonia  water  and  then  using  a  little 
vaseline  to  protect  the  metal  parts. 

(Turn  to  page  57) 



RADIO  AGE  for  February,  1926 The  Magazine  of  the  Hour  17 

Government  Uses  New 

Method  for  Standardizing  Frequencies 

Miss  Grace 
Hazen,  assistant 
physicist  at  the 
Radio  Labora- 

tory of  the  Bur- 
eau of  Standards 

shown  with  in- 
struments she 

used  in  develop- 
ing new  method 

of  standardiza- 
tion of  radio  fre- 

quencies. 

Lissajous  Figures  Made  By 
Two  R.  F.  Circuits  Can  Be 
Seen  on  Oscillograph  Screen 

AS  THE  term  Bureau  of  Stand
ards 

implies,  the  establishing  and  main- 
taining standards  of  performance 

is  one  of  the  chief  functions  of  this 
branch  of  the  federal  government.  The 
scientific  yardstick  is  applied  to  the  art 
of  radio  communication  no  less  than 
to  other  sciences.  Recently,  the  radio 
laboratory  of  the  Bureau  of  Standards 
developed  a  new  method  of  standardizing 
radio  frequencies.  And,  surprising  it 
may  be  to  know  that  this  highly  techni- 

cal achievement  is  credited  to  two  women 

— Grace  Hazen  and  Frieda  Kenyon, 
assistant  physicists. 

The  oscillograph — an  instrument  used 
in  recording  and  indicating  alternating 
current  or  other  electrical  oscillations — 
and  cathode  rays — employed  in  generat- 

ing X  rays — were  adapted  to  the  service 
of  formulating  primary  standards  of 
radio    frequency.       That    is    to    say,    a 

By  S.R.  WINTERS 

cathode-ray  oscillograph,  together  with  a 
wave  meter,  a  tuning  fork,  and  three 

radio  generating  outfits,  were  used  in  de- 
termining the  absolute  values  of  radio 

waves.  L.  M.  Hull,  formerly  of  the  Radio 
Laboratory  of  the  Bureau  of  Standards, 
but  now  of  the  General  Electric  Com- 

pany, had  previously  demonstrated  the 
principle  that  two  radio-frequency  gener- 

ating circuits  could  be  kept  sufficiently 
constant  to  produce  and  maintain  a 
definite  pattern  or  figure  on  the  screen 
of  a  cathode-ray  oscillograph. 

The  wave  meter  employed  was  of  a 
standard  design,  consisting  of  a  variable 
air  condenser  with  fixed  mica  condensers, 
which  could  be  connected  in  parallel 
with  the  wave  meter,  and  six  interchange- 

able inductance  coils.  A  tuning  fork, 
operating  at  a  frequency  of  1,024.2 
cycles  a  second,  was  used.  This  was 
driven  by  a  vacuum-tube  generating 
equipment  in  the  absence  of  mechanical 
contact.  The  radio-generating  circuit 
could  be  adjusted  in  resonance  with 
the  tuning  fork.  A  transformer  across 
the  coil  in  the  plate  element  of  the  radio 
circuit  acted  in  the  capacity  of  producing 
a  voltage  of  the  frequency  of  the  tuning 
fork  in  the  cathode-ray  oscillograph. 
The  other  plates  on  the  cathode-ray 
tube  were  connected  to  a  second  vacuum- 
tube  generating  outfit.  The  stream  of 
electrons,  commonly  seen  as  a  bright 
spot  on  the  screen  of  the  oscillograph, 
was  deflected  in  a  horizontal  direction 

by  the  voltage  on  one  pair  of  the  plates 
and  in  a  vertical  direction  by  the  voltage 
on  the  other  plates. 

(Turn  the  page) 
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The  Lissajous  Figures 

TX7HEN  the  two  voltages  are  applied 
'  ̂  simultaneously,  a  blurred  rectan- 

gle appears  except  when  there  is  a  sim- 
ple ratio  between  the  two,  is  a  scientific 

principle  which  had  been  previously 
discovered.  Then,  according  to  what  is 
known  in  scientific  circles  as  a  Lissa- 

jous figure,  this  ratio  is  shown.  These 
Lissajous  figures  also  serve  in  guiding  the 
adjustment  of  the  second  or  low- fre- 

quency radio  generating  equipment  with 
the  known  multiples  of  the  frequency  of 
the  tuning  fork.  The  wave  meter  is  then 
adjusted  in  resonance  with  the  low-fre- 

quency generating  set,  the  setting  of  the 
variable  condenser  being  read  for  this 
known  frequency.  By  this  method  of 
procedure,  the  wave-meter  settings  were 
determined  for  frequencies  between  3.5 
and  20  kilocycles  a  second. 
The  standardization  of  higher  fre- 

quencies than  those  just  mentioned  in- 
volved the  use  of  a  third  or  high-frequen- 

cy generating  equipment.  The  low- 
frequency  generating  set  was  adjusted  in 
the  ordinary  way  to  the  desired  frequency 
of  the  tuning  fork.  Then  a  switch  was 
thrown,  breaking  the  connection  between 
the  tuning  fork  and  the  oscillograph,  and 
the  high-frequency  voltage  was  brought 
to  the  oscillograph  on  the  plates  perpen- 

dicular to  the  plates  having  the  low- 
frequency  voltage.  The  high-frequency 
generating  equipment  was  adjusted  to  a 
known  multiple  of  the  low-frequency 
generating  set,  using  the  oscillograph  to 
determine  the  ratio.  Thus  the  range  of 
observations  was  extended  from  3.5  to 

400  kilocycles  per  second.  Higher  fre- 
quencies— from  450  to  620  kilocycles- 

Were  invaded  by  means  of  a  circuit  con- 
stituting a  coil  of  392  microhenries  in- 
ductance with  the  variable  air  condenser. 

By  other  modifications  of  the  circuit, 
calibration  curves  were  drawn  from 
13.1  to  4,900  kilocycles. 
The  range  of  standardization  in  this 

manner  embraced  that  of  the  variable 
air  condenser  in  connection  with  each 
of  the  six  inductance  coils.  However, 
the  low-frequency  range  was  extended  by 
3.5  kilocycles  by  means  of  fixed  mica 
condensers  of  0.001  to  0.015  of  a  micro- 

farad, these  being  connected  in  parallel 
with  the  variable  condenser.  In  this 
instance,  the  calibration  curve  had  to  be 
plotted  directly,  due  to  the  fact  the  capa- 

city of  the  mica  condensers  could  not  be 
disassociated  from  the  frequency.  Fre- 

quencies obtained  by  direct  comparison 
with  the  tuning-fork  generating  outfit, 
being  a  part  of  the  tuning-fork  frequency, 
were  widely  separated  with  respect  to 
percentage.  Thus  it  was  necessary  to 
take  intermediate  readings  of  frequencies 
in  order  to  plot  the  calibration  curve. 
This  was  accomplished  by  stepping  down 
(still  using  the  so-called  Lissajous  figures) 
from  the  previously  calibrated  circuit, 
of  coil  and  condenser  having  a  range  of 
13.1  to  3.8  kilocycles.  Consequently, 
calibration  curves  were  drawn  from  3.5 
to  4,900  kilocycles  a  second. 

The   Oscillograph 

'"THE  cathode-ray  oscillograph  used 
■*■  in  this  new  method  of  radio-fre- 

quency standardization  is  shown  in  one 
of   the    photographs.      Fifteen    thousand 

volts  or  more  were  applied  to  the  cathode 
of  these  tubes.  The  stream  of  electrons 

thus  caused  to  flow  was  confined  by  a  dia- 
phragm with  a  single  opening  to  afford  a 

small  bright  spot  on  the  fluorescent 
screen.  Alternating  electric  fields  from 
the  radio  generating  units  were  applied  at 
right  angles  to  each  other,  and  the 
stream  of  electrons  by  means  of  con- 

denser plates.  As  illustrated  in  one  of  the 
diagrams,  there  is  shown  the  oscillo- 

graph circuit  with  the  supply  of  currect 
and  rectifying  device.  A  220-volt,  60- 
cycle  alternating  current  line,  and  two 
transformers  supplied  the  high  voltage 
which  was  rectified  by  two  kenotron- 
rectifier  tubes.  A  choke  coil  was  em- 

ployed in  the  oscillograph  circuit  and  the 
anode  of  the  tube  was  grounded  through 
a  water  resistor  of  two  megohms. 

The  first  cathode-ray  tube  employed 
was  one  meter  long.  It  was  evacuated 
to  a  high  degree,  more  than  20,000  volts 
being  required  to  yield  a  bright  spot 
only  one  millimeter  in  diameter.  The 
second   cathode-ray   tube   was    75   centi- 

TTERE  is  what  is  known  as  a 
-^J-  Lissajous  Figure  seen  on  the 
screen  of  the  oscillograph.  Many 
interesting  forms  can  be  traced  by 
varying  the  frequencies  of  the 

oscillators. 

meters  long,  and  was  operated  at  about 
18,000  volts.  It  required  a  concentrat- 

ing coil  of  500-ampere  turns  to  curtail 
the  size  of  the  bright  spot  to  one  and  one- 
half  millimeters  in  diamter.  The  con- 

denser plates  used  in  deflecting  the  volt- 
ages to  the  tube  were  copper-foil  strips 

1.5  by  9  centimeters  in  dimensions. 
They  were  placed  directly  on  the  glass 
between  the  diaphragm  and  the  bulb. 
The  generating  outfits  used  had  a 

range  from  3.4  to  5,000  kilocycles.  The 
three  units  were  identical,  each  employ- 

ing one  250-watt  electron  tube.  The 
voltage  for  the  plate  element  was  derived 
from  high  potential  batteries,  affording 
a  constant  current  of  small  value. 
From  500  to  700  volts  were  applied  to 
each  generating  unit  from  separate 
batteries,  thus  avoiding  reaction.     Cur- 
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rent  for  the  filament  element  of  this  250-    » 
watt  vacuum  tube  was  derived  from  two    J 
30-volt,  4-ampere  batteries.     These  were    ̂  
operated  in  parallel,  thus  giving  a  steady     i 
supply  of  electric  energy.     These  three     ' 
generating  sets  were  provided  with  two 
sets  of  inductance  coils  and  three  variable     I 
condensers,  with  capacities  ranging  from 
0.002  to  0.05  of  a  microfarad  on  coarse 
adjustments.       Fine    adjustments    were 
obtained  by  means  of  variable  air  con- 

densers with  capacities  from  300  to  1,000 
micro- microfarads,  these  condensers  being 
equipped  with  slow-motion  screws.    The 
generating    equipment    was    shielded  by 
wire-screen  cages,  which  were  grounded. 
The  condensers  were  equipped  with  long 
handles,     made    of    insulating    material 
leading  through  the  screened  cages.    The 
wire    leads    were    enclosed    in    grounded 
metal  cases,  and  the  batteries  were  shield- 
ed. 

Has  Novel  Features 

T^HE  wave  meter  used,  although  a 
-■-  standard  design  developed  by  the 
Bureau  of  Standards,  has  several  novel 
features.  It  has  a  maximum  capacity  of 
0.0012  of  a  microfarad.  The  resistance  is 
practically  nothing,  owing  to  the  absence 
of  solid  insulating  material  other  than 
three  short  glass  rods.  These  insulate  the 
fixed  plates  from  the  moving  plates  of 
the  condenser  and  also  from  the  case. 

The  dielectric  is  well-nigh  exclusively 
made  up  of  air.  A  slow-motion  device 
permits  of  extremely  fine  adjustments  of 
condenser.  The  four  fixed  mica  con- 

densers— with  capacities  of  0.001,  0.002, 
0.004,  and  0.008,  respectively — may  be 
connected  in  parallel  with  the  variable 
condenser  singly  or  in  other  combinations. 
There  are  six  inductance  coils,  five  of 
which  are  single-layer  coils  of  hexagonal 
cross  section.  They  are  contained  on 
frames  of  laminated  phenolic  material 
made  as  open  in  construction  as  feasible. 
This,  in  a  manner,  gives  the  coils  air 
cores.  They  are  wound  with  silk-covered 
radio-frequency  cable,  each  strand  of 
which  is  continuous.  The  coils  have 
inductances  of  10,  57,  392,  2,460,  and  i 
5,440  microhenries,  respectively.  A 
circuit  comprising  a  crystal  detector  and 
sensitive  galvanometer  indicates  reso- 

nance. The  wave  meter  is  mounted  on  a 

rubber-tired  truck,  having  ball-bearing 
swivel  wheels.  The  variable  and  fixed 

condensers,  together  with  the  lead  sup- 
port, are  fastened  to  the  top. 

"The  cathode-ray  oscillograph  has  been 
shown  to  be  a  satisfactory  and  extremely 
precise  means  of  obtaining  frequency 
ratios  for  establishing  values  of  radio- 
frequencies  in  terms  of  an  audio-fre- 

quency," concludes  the  Bureau  of  Stand- 
ards in  a  summary  of  this  new  method  of 

radio-frequency  standardization.  "The 
primary  standard  wave  meter  of  the 
bureau  was  standardized  in  terms  of  the 
frequency  of  a  tuning  fork  having  a 
frequency  of  1,024.2  cycles  per  second 
by  this  means.  The  method  as  used  was 
somewhat  elaborate,  requiring  the  simul- 

taneous use  of  three  electron-tube  gener- 
ating sets  and  a  cathode-ray  tube.  The 

limitations  in  the  accuracy  attainable 

appear  to  be  entirely  in  the  audio-fre- 
quency source  used  as  the  basis  of 

measurement   and   in   the   wave   meter." 
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Radio  Plays  Part  in  Boy  Scout  Work 

Seventy-five  Per  Cent 
of  Members  Have 

Receiving  Sets  and 
Make  Good  Use 

of  Them 

IN  THE  many  activities  of  boy 
scouts,  radio  plays  a  very  important 
part.  From  the  very  earliest  days  o! 

the  organization,  great  stress  has  been 
placed  on  the  importance  of  radio  in  the 
scout  program.  Away  back  in  1914  when 
radio  broadcasting  was  little  known, 
thousands  of  scouts  were  studying  the 
scout  handbook  and  wiring  up  crystal 
receiving  sets  and  learning  the  code. 
How  well  they  learned  it  was  shown  when 
in  the  great  war,  the  government  made 
use  of  thousands  of  operators  who  had 
learned  their  code  in  scouting.  Official 
figures  of  the  Boy  Scouts  of  America 
now  show  75  per  cent  of  all  scouts  have 

radio  receiving  sets.  A  very  large  pro- 
portion of  them  are  interested  in  trans- 
mitting and  on  these  pages  are  described 

the  sets  used  by  troop  503,  Manhattan, 
New  York  city,  in  their  radio  work. 
The  aim  is  to  have  every  scout  in 

radio  communication  with  the  troop 

headquarters  so  the  communication  sys- 
tem will  be  entirely  independent  of  the 

telephone,  mail  or  other  system  and  in 
time  of  emergency  will  enable  the  troop 
to  mobilize  smoothly  and  emciently 
and  thereafter  keep  in  communication 
with  a  local  headquarters  station.  The 
CW  transmitting  station  is  of  ample 
power  to  reach  every  part  of  the  city. 
At  least  half  of  the  members  of  the  troop 
now  have  radio  sets  and  these  are  being 
revamped  so  they  will  tune  down  to 
176  meters  on  which  the  sending  station 
operates.  A  fixed  condenser  of  .001  mfd. 
in  the  ground  lead  and  a  shortened  an- 

tenna have  proved  satisfactory  in  most 
cases.  This  has  also  improved  broadcast 
reception  in  some  cases  as  the  shorter 
aerial  tunes  more  sharply  and  eliminates 
much  interference.  At  a  scheduled 
hour,  messages  are  sent  out  daily  for  the 
scouts  to  practise  copying.  The  speed 
is  slow — about  8  words  per  minute — 
so  even  the  new  scouts  can  pick  up  the 
signals  or  at  least  a  few  letters  and  they 
soon  improve.  At  the  weekly  meetings, 
scouts  hand  in  reports  of  the  messages 
and  points  are  given  to  the  scout  copying 
the  messages  without  mistakes.  At  the 
end    of    every    six     months,     prizes    are 
(^Scoutmaster,  B.  S.  A:  Radio  20H1 
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awarded  the  scouts  who  have  the  mo;t 
points.  If  any  mobilizations  or  special 
notices  are  necessary  they  are  sent  out 
at  this  time.  Every  scout  has  the  tele- 

phone number  of  the  scout  nearest  him 

who  hasn't  a  set,  so  that  the  whole  troop 
can  soon  be  put  into  motion  for  a  special 
hike,  meeting  or  an  emergency.  At  least 
one  neighboring  troop  has  installed  a 
transmitting  and  receiving  set  and  inter- 

communication with  this  troop  is  also 
worked  on  a  schedule. 

In  addition  to  the  permanent  stations 
at  the  homes  of  the  members,  a  port- 

able station  is  in  use  which  is  very  effi- 
cient. Honeycomb  coils  are  used  for 

inductances  and  all  wave  lengths  from 
50-5,000  meters  can  be  covered.  It  is  a 

single  tube  set  operating  from  self-con- 
tained dry  batteries.  Even  without  an 

aerial,  it  will  receive  broadcast  stations 
for  15-20  miles  and  for  a  radius  of  over 
a  mile  will  pick  up  signals  from  the  troop 
transmitting  set  without  any  aerial  at 
all.  The  ground  connection  is  attached 
to  a  radiator  or  water  pipe  and  anywhere 
in  a  radius  of  a  mile  or  so,  the  scout 
can  then  be  in  direct  communication 
with  headquarters.  One  WD  12  tube 
was  used.  This  is  a  standard  regenera- 

tive circuit  and  too  much  A  battery 
should  not  be  used  or  it  will  howl  badly 
and  upset  the  neighboring  listeners  for 
many  blocks.  For  portable  use  in  the 
field,  it  is,  however,  of  proved  excellence. 
For  this  work,  a  ribbon  aerial  is  stretched 
between  two  trees  and  the  troop  is  no 
longer  ten  miles  away  from  t  he  city 
but  right  next  door  to  all  the  world. 

Broadcast  Band 

/^OIL  100  (100  turns  of  wire)  is  suit- 
^  able  for  the  broadcast  wave  lengths. 
Coil  35  is  used  for  1-75  meters  and  coil 
400  will  tune  in  the  powerful  Navy 
station  NAA  at  x\rlington,  Va.  on  2650 
meters.  From  this  standard  time  signals 
and  weather  forecasts  may  be  obtained 
daily  at  12  noon  and  10  P.  M.,  Eastern 
Standard  Time. 

The  connection  and  operation  of  the 
transmitter  is  not  difficult.  The  Scout- 

master is  operating  the  station  shown 
in  the  photograph  on  this  page.  A 
Standard  CW  transformer  is  used  to 

supply  375  volts  for  the  plate  of  the  tubes. 
It  is  planned  to  replace  this  with  a  200 
or  300  volt  storage  B  battery  so  the  oper- 
tion  of  the  set  will  not  be  dependent  on 

the  current  from  the  city  supply.'  Three or  four  husky  B  batteries  may  be  placed 
here  instead  and  will  give  good  results. 
In  this  set  a  UV  202  5-watt  transmitting 
tube  was  used,  but  the  broadcast  fan 
may  try  his  UV  201  A  or  any  other  6 
volt  tube  and  will  find  this  very  efficient 
when  operated  from  his  usual  storage 
battery.  The  5  watt  tube  is  lit  from  an 
8   volt   step   down   transformer. 

The  secondary  inductance  consists  of 
30  turns  of  bell  wire  on  a  3  1-2  inch 
cardboard  coil,  tapped  at  the  14th  turn 
as  shown.  Bakelite  or  a  hard  rubber 

tube  might  be  slightly  better.  The  an- 
tenna inductance  is  15  turns  of  bell  wire 

on  a  three  inch  coil  placed  at  the  end  of 
the  secondary  coil. 

To  tune,  the  condensers  are  turned 
until  the  flashlight  lamp  of  the  wave- 
meter  glows  brightest.  After  burning 
out  several  lights,  it  was  found  the  16 
volt  Christmas  tree  bulb  with  a  miniature 
base  was  better.  When  the  lamp  lights 
up  brightest  when  the  key  is  pressed, 
it  is  short  circuited,  with  the  2  point 
switch  shown  and  the  current  flows 
directly  through  the  hot  wire  ammeter 
to  the  ground.  After  the  transmitter  is 
oscillating  the  wave  length  of  the  signals 
is  carefully  checked.  This  is  made  by 
connecting  a  flashlight  bulb  in  series 
with  a  condenser  and  coil  making  a  wave 
meter.  This  coil  is  3  inches  in  diameter 
and  wound  with  17  turns  of  insulated 
wire.  The  condenser  is  an  ordinary 
variable  of  rugged  construction  and  of 
.001  mfd.  capacity.  The  range  covered 
is  from  about  20-500  meters.  However 
only  the  band  in  the  middle  of  the  scale 
is    very    accurate.      This    gives    greatest 
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accuracy  on  100-300  meters,  the  waves 
most  used  in  the  higher  amateur  wave 
band    and    the    lower    broadcast    band. 

Checking  the  Wave 

TpHE  coil  is  brought  near  the  coil  of  the 
■*■  transmitting  set  and  the  condenser 
dial  rotated  until  the  bulb  on  the  wave- 
meter  glows  brightly  (if  it  is  held  too 
near  it  will  burn  out).  When  the  exact 
point  is  located,  the  reading  in  degrees 
is  noted  and  by  referring  to  the  calibra- 

tion chart  for  the  wavemeter,  the  exact 
wave  length  may  be  determined.  The 
normal  wave  length  is  marked  directly 
on  the  dial  so  it  may  be  easily  tuned 
to. 

The  real  receiving  work  is  done  on  a 
short  wave  tuner  using  a  low  loss  coup- 

ler. It  has  proved  very  efficient  and 
amateurs  in  all  parts  of  the  country  have 
been  heard.  There  is  nothing  very  un- 

usual about  the  circuit.  It  is  a  simple 
regenerative  circuit  with  one  stage  of 
audio  frequency  amplification.  Great 
care  was  taken  to  solder  all  connections 
securely  and  make  all  leads  as  short  as 
possible.  The  coupler  proved  excep- 

tionally sensitive  to  short  wave  amateur 
signals.  On  the  short  wave  broadcast 
stations,  the  set  also  proved  very  efficient. 
It  is  difficult  to  tune  in  KDKA  here  in 
New  York  with  my  loudspeaker  when 
using  a  neutrodyne  on  five  tubes  because 
of  the  strong  local  interference.  How- 

ever, by  tuning  to  their  short  wave  (about 
61  meters)  on  this  two  tube  set,  the 
signals  could  be  heard  throughout  the 
room  when  connected  with  the  loud- 
speaker. 

Foreign  Low  Wave  Signals 

"T^HERE  are  many  foreign  stations 
J-  operating  on  these  low  waves.  How- 

ever, amateurs  as  far  away  as  Alabama 
and  the  middle  west  come  pounding  in 
like  locals  so  the  interference  and  critical 
tuning  required  makes  it  difficult  to 
pick  up  foreign  stations  except  in  the 
early  morning  hours.  To  the  broadcast 
fan  who  has  not  delve-1  beneath  the 
surface,  the  splendid  work  being  done  on 
these  low  wave  lengths  is  almost  a  fairy 
tale  when  he  hears  it  for  the  first  time. 
Perhaps  he  has  noted  from  newspaper 
reports  that  radio  communication  was 
kept  up  with  Bowdoin  and  MacMillan 
while  the  polar  ship  was  in  the  frozen 
North  and  that  the  Rice  expedition 
in  Brazil  kept  in  touch  with  the  United 
States  through  radio  and  even  was  heard 
in  Wellington,  New  Zealand,  8,500  miles 
away.  But  all  these  unusual  results  were 
secured  through  using  short  waves  around 
or  below  80  meters.  And  the  next  big 
scientific  expedition  which  is  headed 
for  Balboa  is  reported  to  be  planning  to 
use  a  transmitter  which  will  operate 
as  low  as  10  meters. 

The  amateurs  are  getting  together  and 
suggesting  that  European  amateurs  should 
work  on  different  wave  lengths  from 
America  so  that  the  signals  may  not 
interfere  with  each  other.  We  used  to 
think  of  Tasmania  as  one  of  the  far  cor- 

ners of  the  earth  but  now  United  States 

amateur  operators  have  heard  these  dis- 
tant amateurs  chatting  away  on  a  wave 

length  of  forty  meters. 
This  is  the  type  of  results  that  are 

being  obtained  regularly  on  low  wave 
lengths  with  simple  receiving  sets  such 
as  the  regenerative  receiver  just  de- 

scribed. Is  it  any  wonder  that  thousands 
of  Boy  Scouts  are  carried  away  by  the 
lure  of  radio  and  spend  a  large  part  of 
their  time  building  sets  and  learning 
the  code. 

The  author  has  received  dozens  of 

requests  from  radio  fans  for  information 
on  where  to  get  a  set  that  will  be  really 
efficient  on  all  wave  lengths.  That  is 
that  can  tune  down  to  say  20  meters  and 
up  to  around  5,000  meters  where  the 
big  transatlantic  stations  may  be  heard. 
There  have  been  numerous  attempts  to 
meet  these  conditions,  but  no  really 
successful  set  has  been  built  which  can  do 

such  work  and  do  it  efficiently.  Multi- 
wave  receivers  using  interchangeable 

inductances  are  perhaps  as  near  a  solu- 
tion   as    anything   but   few   scouts    have 

There  is  no  question  of  the  fact 
our  younger  generation  has  gone, 

and  is  going,  into  the  communica- 
tion sciences  with  greater  interest 

than  ever  before.  This  may  be 
traced,  perhaps,  to  the  lure  of  radio 
and  the  fact  apparatus  is  made 
better  and  costs  less  from  year  to 

year. 
Every  youngster  has  the  wan- 

derlust in  his  blood  and  radio  in 
many  cases  satisfies  that  craving 
for  distance  which  otherwise  only 
travel  could  give.  And  like  the 
automobile  business,  in  radio  it  is 
hard  to  even  conceive  of  the  satura- 

tion point  ever  being  reached. 
The  Editor. 

found  them  really  efficient  when  using 
the  lower  wave  lengths  of  around  40-80 
meters. 

Set  for  Each  Wave  Band 

THE  logical  solution  of  the  problem 
seems  to  be  to  have  a  different  receiv- 
ing set  for  each  band  of  wave  lengths. 

This  has  been  our  attempt  and  the  various 
sets  used  by  our  scouts  are  connected 
so  by  simple  switching  devices  any 
one  of  them  may  be  instantly  thrown  in 
the  circuit.  The  5  tube  neutrodyne 
may  be  plugged  in  for  getting  broadcast 
music  or  lectures  on  the  loudspeaker, 
the  short  wave  set  may  be  instantly 
thrown  in  for  amateur  wave  lengths  below 
200  meters  and  the  portable  receiving 
set  when  not  in  the  field  may  be  thrown 
in  circuit  by  a  few  switches.  As  this 
uses  honeycomb  coil  inductances,  any 
wave  length  may  be  reached.  Arlington 
time  signals  on  2650  meters  can  always 
be  received  on  this  set  using  a  single  dry 
battery  tube.  The  other  sets  work  from 
a  storage  battery  and  separate  B  bat- 

teries are  used  for  each  set.  The  trans- 
mitter is  grounded  on  a  radiator  which 

was  found  most  efficient  and  the  receiving 
sets  all  grounded  on  a  water  pipe.  The 
transmitter  operates  from  110  volts 
alternating  current  and  may  be  instantly 
connected  as  it  is  entirely  independent 
of  the  receiving  circuit  connections. 

Changing  from  Set  to  Set 

T^HERE  are  many  of  the  multi-point 
-*-  switches  on  the  market.  The  one  in 
use  at  2-OH  consists  of  a  celluloid  dial 
which  is  numbered.  By  connecting  each 
receiver  to  a  different  number,  the  aerial 
may  be  switched  to  any  set  simply  by 
turning  to  the  proper  number.  This  is 
a  splendid  scheme  for  the  BCL  who 
wants  to  compare  different  sets.  A 
crystal  set,  1  tube  regenerative,  neu- 

trodyne, reflex,  superhetrodyne  or  other 
set  may  be  instantly  connected  to  the 
aerial  and  the  comparative  results  ascer- 

tained showing  the  relative  loudness, 
quality,  selectivity,  etc. 

This  method  was  used  in  connecting 
up  the  studio  rooms  of  one  of  the  largest 
radio  stores  in  the  city.  The  author  had 
only  three  aerials  available  but  by  con- 

necting them  in  this  manner,  the  pur- 
chaser could  come  in  and  listen  to  prac- 
tically any  set  in  the  store  as  5  sets  were 

hooked  on  each  aerial  through  a  switch 
of  this  type.  If  in  doubt  how  to  build 
this  layout  or  construct  the  sets,  take 
this  article  to  your  radio  dealer  or  a  local 
amateur  and  he  will  soon  get  you  started 
on  the  right  path. 

Want  a  Short  Wave  Receiver? 

"C^OR  the  benefit  of  Boy  Scouts  and 
-*-  others  who  are  interested  in  receivers 

for  the  short  wave  bands  we  are  listing 
below  a  few  suggestions  as  to  descriptions 
which  can  be  found  in  various  issues  of 

RADIO  AGE. 
A  short  wave  receiver  capable  of 

tuning  from  20  to  200  meters  is  described 
in  the  Pickups  and  Hookups  section  of 
the  September  RADIO  AGE,  pages 
43,  44.  The  inductances  for  the  Weagant 
variant  shown  on  page  44,  may  be  wound 
single  layer  on  an  insulating  tube,  or 

may  be  wound  on  pegs  to  form  air  in- 
sulated coils.  The  coils  may  be  spaced 

or  wound  close  together.  With  the  for- 
mer method  the  distributed  capacity  is 

less,  although  some  means  must  be  adop- 
ted to  keep  the  spacing  uniform  and 

constant.  The  use  of  twine  between 
turns  can  be  used  if  wound  tightly  so 
the  wire  and  cord  will  not  slip.  The  use 
of  bell  wire,  or  No.  18  annunciator,  has 

always  proved  good  for  low  loss  construc- 
tion, the  dielectric  between  the  wires 

being  two  layers  of  cotton,  paraffined. 
The  number  of  turns  for  the  various 
bands  is  shown  in  the  article  which  begins 
on  page  43  of  the  September  RADIO 

AGE. Another  receiver  which  may  be  used 
on  the  short  waves  is  that  described  on 

page  17  of  the  May  issue  of  RADIO 
AGE  by  Ray  G.  Piety,  only  the  inductance 
which  is  designed  for  covering  the  broad- 

cast band,  should  be  altered  to  take 
care  of  the  amateur  strata. 

Plug-in  inductances,  ever  popular  with 
the  amateur,  are  quite  frequently  used 
in  the  construction  of  sets  to  cover  both 
the  broadcast  and  amateur  band.  The 

General  Radio  Co.,  and  Silver-Marshall, 
Inc.,  have  plug-in  types  of  inductances 
which  should  be  of  interest  to  the  trans- 

mitting fraternity.  The  coils  made  by 
the  latter  concern  are  described  in  a 
receiver  in  this  issue,  page  23. 
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Patrons  of  this  restaurant  are  apparently  very  much  interested 
in  the  loud  speaker  over  the  doorway.  The  author  is  the 
white     haired    radio    enthusiast     at    the    left,    in     uniform. 

Do  Radio  Dreams  Come  True? 
An  Attempt  Is  iVfade  to  Settle 
the  Sound  Reproduction  Question 

R EM  EMBER  when  radio  broad- casting of  music  became  an  ac- 
complished fact?  What  dreams 

it  inspired:  Instead  of  well-worn  phono- 

'  graph  records,  there  would  be  the  voices 
of  prima  donnas  who  were  actually  sing- 

ing at  the  moment,  somewhere.  The 
ensemble  of  symphony  orchestras  would 
expand  our  hall  room  into  an  auditorium 

where  men  in  evening  dress  and  beauti- 
fully gowned  ladies  sat  in  stately  rows 

surrounded  by  the  atmosphere  of  culture. 

By    ARMSTRONG    PERRY 

Statesmen  would  discuss  for  us  the  pro- 
blems of  international  politics.  College 

professors  would  unfold  to  us  the  wonders 
of  the  universe.  Life,  in  all  its  fullness, 
would  be  opened  to  us  at  the  turning  of 
a  radio  knob. 

Anything  we  heard  via  radio  in  those 
days  was  marvelous.  Then  came  the 
itch  for  distance,  the  craze  for  the  well- 

filled  log.  The  set-makers  played  us  to 
the  limit,  making  us  buy  five,  six  or  nine 

tubes  and  expensive  up-keep.  The 
phones  grew  heavy  on  the  head  and 
made  creases  in  our  scalps.  The  ear 
pieces  got  all  wet.  Horns  began  to  yawn 

at  us  from  every  shop  window.  "Get 
'em  on  the  loud  speaker"  became  the 
dealers'  slogan.  Their  tribe  increased 
and  they  swallowed  us,  head,  feet  and 
pocketbook.  Some  of  the  devices  they 
sold  us  were  loud,  but  few  of  them  were 
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speakers.  Neither  were  they  singers, 
nor  yet  players  of  instrumental  music. 
They  produced  a  great  variety  of  sounds, 
some  of  which  could  be  identified  but 

few  of  which  were  pleasing.  The  only- 
thing  that  saved  radio  was  the  fact  that 
the  salesmanship,  directed  from  the  start 
by  amateurs  with  a  hobby  for  experi- 

mentation and  construction,  broke  us  in 
as  builders  of  sets.  There  is  a  great 
difference  between  results  obtained  with 

a  ready-made  device  and  the  same  kind 
of  results  secured  by  means  of  one  that 
we  build  ourselves.  The  things  we  make 

seem  good,  because  life's  values  are 
determined  by  what  we  put  into  a  thing 
more  than  by  what  we  get  out  of  it. 
We  even  like  some  of  our  own  children 

whom  the  neighbors  say  are  really  not 
worth  while.  Then  some  of  us,  not 
scientifically  minded,  tired  of  building 
radio  sets  and  twisting  knobs.  The  love 
for  music  that  is  music  returned.  We 
began  to  wish  that  some  of  the  money 
tied  up  in  expensive  equipment  were 
available  for  concert  tickets  and  dances. 
The  radio  business  continued  to  flourish 
without  us,  for  there  is  a  fool  born  every 
minute  and  optimism  is  the  spirit  of  the 
age.  The  fact  that  the  broadcasters 
learned  to  transmit  music  in  a  way  that 
made  perfect  reproduction  in  a  distant 
home  possible,  so  far  as  the  transmission 
was  concerned,  only  increased  the  ag- 

gravation. The  candy  is  no  good  if  you 
have  to  fish  it  out  of  the  mud. 

Really  Reproduces  Music 

UT  now — gee  whillikens  and  likewise B 
hot  dog! — a  radio  loud  speaker  has 

appeared  that  really  reproduces  music. 
The  double  bass  booms  out  as  loud  and 

rich  as  though  the  bald  headed  Dutch- 
man with  the  big  fiddle  stick  were  sawing 

the  catgut  (must  have  been  a  very  large 

cat)  before  your  very  eyes.  The  tweedle- 
dee  of  the  E-string  when  the  first  violin 
poises  a  trembling  pinkie  way  down  at 
the  big  end  of  the  neck  is  just  as  tweedle- 
dee-ie  as  if  his  very  superior  manners 
were  being  displayed  for  a  crowd  at  the 
auditorium  with  us  in  the  front  row. 
The  drums  sound  like  drums  instead  of 
like  the  iceman  hammering  the  kitchen 
door  with  his  tongs.  Every  little  thing 
about  the  orchestra  is  just  exactly  the 
same  as  where  it  is,  except  that  there  is  a 
blending  that  cannot  take  place  when  the 
violins  are  next  to  the  footlights  and  the 
tuba  just  inside  the  door  from  the  stage 
into  the  alley. 

The  new  loud  speaker  has  a  perfectly 
grand  name,  Titanafram.  The  first 
half  comes  from  the  Titans  who,  if  you 
remember  your  mythology,  were  very 
big  folks.  The  second  half  of  the  name 
comes  from  the  same  root  as  the  name  of 
the  partition  in  your  tummy  and  the 
name  of  the  thin  thing  that  you  bend 
when  you  poke  your  lead  pencel  into 
the  telephone  receiver  so  you  can 
hear  better.  It  means  a  very  large  dia- 
phragm. 

The  Titanafram  is  four  feet  in  diameter 
and  looks  like  the  shields  the  supers 
carry  in  grand  opera,  only  better.  It  is 
very  ornamental  and  it  is  only  a  question 
of  time  when  it  becomes  the  motif  or 
something  in  the  decorations  of  flats 
from  Wiscasset,   Maine  tc  Port  Angeles 

on  the  Pacific.  It  will  be  a  relief  when 
decorations  do  something  besides  collect 

dust,  won't  it! 
The  Poor  Inventor 

"P)ON'T  ask  me  what  kind  of  works  it J-^  has.  I  asked  the  inventor  and  lam 

almost  well  now,  but  I  don't  want  to  be 
interviewed  on  technical  subjects.  It 
seems  that  he  has  spent  about  forty 
years  being  buffeted  by  sound  waves. 

He  couldn't  get  it  out  of  his  head  that 
he  could  do  to  Sound  what  the  lawyers 
did  to  Rhinelander,  expose  its  most 
intimate  secrets.  Finally,  after  he  had 
made   thousands   of    models   of   different 

Jumping  into  the  sound  repro- 
duction argument  is  somewhat  akin 

to  being  the  innocent  bystander  in 
a  free-for-all  neighborhood  fight, 
but  Mr.  Perry,  who  has  written 
this  story,  is  apparently  unafraid 
of  the  topic  he  is  handling. 

If  all  ideas  on  sound  reproduc- 
tion were  alike  there  would  be 

but  one  loud  speaker  on  the 

market.  If  everyone's  musical 
ear  were  attuned  in  the  same 
manner,  there  would  be  only  one 
brand  of  piano,  while  a  single  make 
of  phonograph  would  suffice  for 

the  world  if  everybody's  concep- 
tion of  sound  purity  were  identical. 

But  the  fact  remains  sound  re- 
production, despite  the  work  being 

done  in  its  behalf,  is  still  a  moot 

question. 
For  verification  of  this  fact 

merely  visit  the  homes  of  your 
friends  and  witness  their  divergent 
tastes  in  their  selection  of  any 
musical   or  radio  instruments. 

The  Editor. 

things  that  didn't  work,  and  worked  out 
formulas  until  he  was  crosseyed,  he  dis- 

covered, as  Adam  did,  that  the  greatest 
things  are  essentially  simple,  and  that  the 
more  complicated  a  thing  is  the  harder 
it  is  to  handle,  like  a  woman.  His 
Titanafram  is  so  simple  that  if  anyone 
gets  a  squint  at  its  inwards  he  is  likely 
to  go  right  off  and  try  to  make  one  him- 

self. It  he  could,  this  inventor — his 
name  is  Hopkins,  but  we  call  him  Hop  for 

short — wouldn't  care  so  much,  but  he  has 
found  out  that  anyone  so  crooked  as  to 

try  to  imitate  another  man's  invention  is 
too  crooked  to  see  straight  how  to  do  it. 
The  result  is  that  the  imitations  look 

enough  like  the  original  to  fool  the  public, 
but  the  way  they  act  gives  the  original  a 

bad  name.  So  when  you  ask  Hop  what's 
inside  his  Titanafra  m  he  hits  you  on  yours 

and  yells:  "So  is  your  old  man!" 
By  following  the  wires  back  you  find 

out  that  the  Titanafram  is  connected  to 
a  neutrodyne  radio  receiver.  At  least 
that  is  the  receiver  they  use  at  Columbus 

Spa  in  New  York,  where  the  first  Tiana- 
fram  shown  to  the  public  gives  you  the 
music  from  the  Waldorf  Astoria  while 

you  eat  just' as  good  grub  as  they  serve at  the  Waldorf  but  at  prices  within  the 
reach  of  Christians.     Six  or  seven  tubes 

u 
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run  the  whole  outfit  and  I'll  bet  an  "A 
battery  to  a  grid  condenser  that  you 

could  hear  the  music  five  miles  away  i' 
it  was  out  where  the  -two-passengei 
sedans  pull  into  the  shady  lanes  and  rur out  of  gas. 

Look  For  Speaker 

P  AT  THE  Columbus  Spa  it  is  fun 
to  sit  in  the  balcony  and  watch  the 

new  customers  come  in.  The  first  thing 
they  do  is  to  look  for  a  table.  As  soon 
as  they  are  settled  and  have  rubbered 
around  to  see  if  the  other  folks  are  wise  to 

them,  they  look  for  the  orchestra  and 

the  dance  floor.  They  can't  see  either 
one  and  they  make  up  their  minds  that 
these  must  be  up  in  the  balcony.  They 
go  up  to  have  a  look  and  are  fooled  again. 
Nothing  there  except  tables  and  there 
isn't  a  chance  of  getting  them  away  from 
the  old  customers  except  between  two 

o'clock  and  noon.  By  this  time,  some 
waiter  points  to  the  Titanafram,  which 
hangs  from  the  ceiling  by  a  string,  looking 
like  a  big  button  off  a  winter  coat  and 
playing  like  a  100-piece  band.  They  say 
"Oh"!  and  go  back  to  their  table,  which 
the  waiter  is  protecting  so  he  will  get  a 

good  tip.  Maybe  they  heard  the  an- 
nouncer before  this  but  didn't  recognize 

him  because  they  could  understand 
what  he  said,  which  is  seldom  the  case, 

as  you  know,  with  most  loud  speakers.      J 
Even  the  waiters  like  the  Titanafram, 

and  when  a  waiter  likes  anything  in  his 

own  beanery  you  know  it's  good.  One  of them  was  fired  for  being  all  wet  too  many 
times.  I  met  him  in  his  new  place  and 

he  said  he  didn't  mind  losing  his  job,  he 
could  always  get  another  job,  but  none 
of  the  other  places  had  Titanaframs. 

This  Hopkins  invented  the  Actuelle, 
which  is  used  on  phonographs.  That 
was  one  of  the  steps  that  led  up  to  the 
Titanafram.  The  Titanafram  works  with 

a  phograph  just  as  well  as  it  does  with  a 
radio,  but  I  like  it  better  with  radio. 
When  you  play  it  with  a  phonograph 
and  put  on  a  Caruso  record  it  is  so  true 
to  life  that  you  have  to  fill  your  face 
with  sphagetti  for  a  muffler  while  you 

bawl  because  he's  dead.  Hop  is  said  to 
have  invented  the  cone  type  loud 
speaker,  also,  which  is  wonderful  until 
you  hear  the  Titanafram. 

Volume  Overpowers  Static 

"V7"OU  know  interference.  After  I  found 
J-  out  the  orchestra  at  the  restaurant 

was  only  a  loud  speaker,  I  began  to  listen 
in  for  static  or  something  to  cuss  at, 
just  from  habit,  but  there  was  none.  I 
don't  know  whether  it  is  cut  out  like  an 
appendix  or  overpowered  like  the  voice  of 
an  unpire  when  he  calls  a  strike  on  the 

first  man  in  the  home  team's  batting  order. 
Anyhow,  it  is  not  there. 

The  Titanafram  has  made  radio  dreams 
come  true.  As  soon  as  enough  can  be 
made  to  supply  all  the  restaurants,  halls 
and  other  places  where  people  come  to- 

gether, the  very  best  that  the  broad- 
casters can  give  us  will  be  passed  on  to 

the  public.  I  heard  the  Harvard-Yale 
game  from  a  Titanafram.  It  was  so 
realistic  that  I  got  to  shoving,  as  you  do 
in  the  grand  stand  when  one  team  is 
making  its  last  stand  and  the  other  is 

bucking  the  line. 
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Plug-in  Inductances  Afford 

Maximum  Receiver  Efficiency 
"C^OR  some  time  past,  the  writer  has 
*-  felt  it  should  be  possible  to  design  a 
radio  receiver  possessing  all  of  the  valuable 
features  of  the  best   super-heterodynes. 
The  receiver  to  be  described  made 

its  initial  bow  to  the  radio  public  during 
the  fall  of  1925.  At  first  glance,  the  set 
does  not  seem  at  all  original,  since  it 
consists  merely  of  two  stages  of  tuned 
radio  frequency  amplification,  followed 
by  a  detector  tube  and  two  audio  am- 

plifiers. The  circuit  is  a  combination  of 
the  best  points  of  all  receivers,  carefully 
executed  with  regard  for  the  most  recent 
discoveries,  and  the  fund  of  information 
gained  by  the  writer  and  his  assistants 
through  contact  with  many  experimenters. 

Since  one  of  the  first  requirements  was 
wavelength  flexibility,  it  was  necessary 
to  devise  a  method  of  shifting  induc- 

tances for  different  wavelength  bands. 
This  made  necessary  the  designing  of 
interchangeable  coil  forms  possessing  a 
form  factor  suitable  for  all  frequencies 
to  be  handled.  For  the  higher  frequency 
bands,  the  turns  are  spaced,  while  on  coils 
for  waves  longer  than  the  present  broad- 

cast band,  the  turns  may  be  bank  wound. 
Six  contacts  are  provided  on  a  reinforced 
ring  at  the  bottom  of  each  coil,  upon  which 
are  mounted  six  studs  in  which  the  ends 
of  the  windings  terminate,  and  which  in 
turn  make  contact  with  springs  in  a  spe- 

cial six-contact  socket,  so  keyed  that  a  coil 
cannot  be  inserted  incorrectly.  In  order 
to  change  a  wavelength  band,  it  is 
necessary  only  to  remove  the  coils  from 
their  sockets  and  insert  ones  of  different 

inductance  values — an  operation  consum- 
ing about  10  seconds. 

The  condensers  used  with  these  induc- 
tances are  of  the  type  giving  an  approx- 

imately straight  line  frequency  variation, 
or  a  uniform  kilocycle  variation  for  each 
dial  division. 

Two  stages  tuned 
r.  f-.,  detector  and  3 
stages  resistance 
coupled  amplifica- 

tion   are    described 

By  McMurdo  Silver 

No  Neutralization 

jVTEUTRALIZATION,  which  is  noth- -L  ̂   ing  more  than  fixed  oscillation  or 
regeneration  control,  could  not  be  used. 
This  is  because  the  r.  f.  amplifier,  for 
a  given  frequency  band,  would  have  to 
be  neutralized  at  the  shortest  wave  to  be 
received  in  that  band  so  the  amplifier 
would  not  oscillate.  Sensitivity  would  be 
obtained  then  only  at  the  lower  end  of 

the  wavelength  band.  In  this  connec- 
tion, the  now  popular  circuits  employ- 

ing a  stage  of  tuned  neutralized  r.  f. 
amplification  and  a  regenerative  detector 
were  considered.  In  them,  due  to  reac- 

tion, regeneration  in  the  detector  circuit 
tends  to  assist  the  neutralized  r.  f.  am- 

plifier. This  being  at  best  an  indirect 
solution  of  the  problem,  the  r.  f .  amplifier 
in  this  design  was  made  highly  regenera- 

tive, with  an  increase  in  sensitivity,  since 
a  much  stronger  signal  could  then  be 
delivered  to  the  detector  tube,  the 
efficiency  of  which  varies  with  the  square 
of  the  applied  voltage.  This  means  that, 
with  a  given  signal  applied  to  the  detec- 

tor, doubling  the  strength  of  the  signal 

will  increase  the  detector  res'ponse  four 
times.    In  the  new  receiver,  due  to  reac- 

tion, the  detector  circuit  is  rendered 
practicall>  as  sensitive  as  if  direct 
regeneration  were  employed,  through  the 
reactive  effect  of  regeneration  in  the 
r.  f.  amplifier. 

The  method  of  regeneration  control 
employed  is  practically  new  and  consists 
of  a  variable  high  resistance  in  shunt 
with  the  grid  circuit  of  the  second  r.  f. 
tube.  Customarily,  a  grid  biasing  po- 

tentiometer isemployed  which  isextremely 
inefficient  at  short  waves  although  satis- 

factory at  long  waves  as  in  a  super- 
heterodyne; or  a  series  B  battery  resis- 

tance. The  latter,  the  most  popular 
method,  is  unsatisfactory,  as  it  merely 
controls  oscillation  by  reducing  the 
effective  amplifier  plate  voltage.  This 
process  is  bound  to  detune  the  set  in  a 
measure,  as  well  as  throw  the  amplifier 
tubes  entirely  off  their  proper  operating 
characteristic  if  a  C  battery  isemployed, 
as  should  be  done.  In  the  system  used, 
a  variable  resistance  of  500,000  ohms  is 
shunted  across  the  tuned  circuit  feeding 

into  the  second  tube's  grid  circuit.  The 
probable  average  operating  resistance  of 
the  tube  is  about  150,000  ohms,  so  the 
resistance  is  so  far  in  excess  of  this  that 
selectivity  is  not  affected.  Due  to  careful 
design  of  the  circuit,  it  is  only  necessary 
to  decrease  the  value  of  shunt  resistance 
to  not  less  than  300,000  ohms  to  get 
excellent  oscillation  control.  Obviously, 
this  method  will  not  affect  selectivity 
to  the  detrimental  extent  that  any  other 
method  would. 

Due  to  the  extremely  low  losses  of 
the  three  tuned  circuits,  the  overall 
amplification  curve  resembles  that  of 
a  band-pass  filter,  such  as  is  used  in  carrier 
telephone  work;  in  some  cases  for  separa- 

tion of  carriers — not  10  kc.  apart  as  in 
radio — -but  only  3  kc.  apart.  This  is  the 
ideal  response  curve. 
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Resistance  Coupled  Audio 

T^HREE  stages  of  resistance  coupled 
-*•  audio  amplification  are  responsible  for 
the  fidelity  of  reproduction.  Not  only 
is  this  method  of  amplification  econom- 

ical in  initial  as  well  as  upkeep  cost,  but  the 
volume  obtained  is  greater  than  that 
from  a  standard  two  stage  transformer  am- 

plifier, with  less  B  battery  consumption. 
The  current  consumption  of  the  re- 

ceiver is  low.  With  six  tubes,  three  in 
the  resistance  amplifier  operating  on  135 
volts,  it  was  but  seven  milliamperes  as 
against  the  general  15  to  25  for  neutro- 
dynes  and  15  to  40  for  supers.  Despite 
the  fact  storage  battery  tubes  were  used 
throughout,  this  was  made  possible  by 
biasing  the  grids  4J-£  volts  negative. 
Thus,  the  r.  f.  amplifiers  all  have  the 
correct  bias  for  90  volts;  the  A.  F. 
tubes  for  135  volts  while  the  detector  is 

correct  for'  90  volts.  This  practice, 
unusual  in  the  case  of  the  detector,  re- 

sults in  an  increase  in  overall  efficiency 
due  to  lower  detector  input  losses,  plus 
the  greater  handling  power  for  strong 
signals,  unobtainable  with  the  customary 
grid-condenser-leak  method  of  recti- 
fication. 

The  receiver  may  be  tuned  either  as 
a  single,  double  or  triple  control  outfit 
at  will.  Each  condenser  is  provided 
with  a  pulley  collar,  on  its  shaft,  which 
may  be  connected  with  all  the  others  by 
means  of  fish-line.  This  season  this 
method  of  control  will  be  found  on  the 
Bosch,  Grebe  and  Zenith  receivers,  not 

to  mention  others.  It  is,  to  the  writer's 
mind,  the  most  practical  single-control 
scheme  yet  devised,  because  of  its 
flexibility.  Thus,  the  builder  of  a  set 
may  test  it  out  carefully,  determine  just 
how  it  logs,  then  put  the  fish-line  in 
place  and  realize  a  true  uni-control  set. 

Flexibility 

ONE  feature  of  the  set  is  its  flexibility. 
It  may  be  used  on  antenna  or  loop 

with  either  only  a  detector,  one  r.  f.  or 
two  r.  f.  amplifiers.  Suppose  an  antenna 
is  to  be  used,  the  antenna  coil  with  its 

adjustable  rotor  for  maximum  selectivity- 
is  inserted  in  the  socket  at  the  left  end 
of  the  set.  Then  the  r.  f.  coils  are  put  in 
their  sockets  and  the  antenna  and  ground 
connected  to  posts  1  and  2  of  the  left 
or    antenna    socket.      Thus,    we   have   a 

detector  and  two  r.  f.  stages.  If  onl}' 
one  r.  f.  stage  is  desired,  the  first  tube  is 
removed  together  with  the  antenna 
coil,  with  antenna  and  ground  connected 
to  5  and  6  of  the  middle  socket,  and  the 
set  tuned  with  the  two  right-hand  dials. 
To  use  only  the  detector,  the  antenna 
and  ground  leads  are  moved  to  the  socket 
nearest  the  detector,  and  all  tuning  is 
done  with  the  right-hand  condenser.  If 
a  loop  is  to  be  used,  the  antenna  coil  is 
removed  and  the  loop  leads  connected  to 
3  and  6  of  the  socket  from  which  the  coil 

is  removed,  depending  upon  the  number 
of  r.  f.  stages  desired.  The  a.  f.  amplifier 
is  controlled  by  jacks,  one  for  the  first 
and  one  for  the  second  stage.  Thus  the 
set  may  be  changed  from  a  three  to  a 
six  tube  set  at  will.  The  volume  resis- 

tance serves  as  a  smooth,  even  control 
of  loud-speaker  volume,  by  means  of 
which  any  desired  intensity  of  sound  may 
be  obtained  at  will. 

But  one  rheostat  is  used,  which  will 
be  correct  for  either  dry  cell  or  storage 
battery  tubes.  Quarter  ampere  tubes 
with  a  power  tube  are  recommended  for 
storage  battery  use. 

During  the  latter  part  of  the  summer, 
the  receiver  was  tested  in  the  center  of 
the  Chicago  loop  district,  among  steel 
buildings,  in  comparison  with  a  completely 
shielded  seven-tube  super  capable  of 
cutting  side-bands,  a  neutrodyne  and 
several  other  types  of  commercial  tuned 
r.  f.  sets.  The  super  gave,  using  a  loop, 
slightly  greater  sensitivity.  This  could 
be  made  up  by  attaching  a  20-foot  wire 
to  the  grid  side  of  the  loop  on  the  r.  f. 
set.  This  was  seven  tubes  against  five 
of  simijar  types.  The  other  receivers 
were  practically  worthless  on  a  loop. 
On  a  40-foot  antenna,  the  r.  f.  set  and 

super  were  even — the  point  had  been 
reached  where  the  additional  sensitivity 
of  the  super  was  useless. 

Either  the  super  or  r.  f.  set  would  elim- 
inate some  ten  local  broadcasters,  a 

few  less  than  500  yards  distant.  Side- 
bands could  be  cut  on  any  station  at  will 

with  either  super  or  r.  f.  set.  On  local 
broadcasters  within  one  mile,  the  super, 
shielded,  was  more  selective  than  the 
r.  f.  set.  Shielding  the  r.  f.  set  evened 

things  up.  This  would  never  be  neces- 
sary, however,  except  where  the  set  was 

but  a  few  yards  from  a  transmitter. 
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Construction  of  the  Set 

To    build   the   receiver,    the    following 
material  is  required. 

List  of  Parts 

3— .00035    S.    L.   F.    Condensers 3 — -4"  molded  dials 

3 — Coil  sockets 
2 — Inductances 
1 — Inductances 6 — -Sockets 

1 — 6-ohm  Rheostat 

1—500,000  ohm  modulator 
3 — Resisto-couplers 
3 — 1-10  meg.  Leaks 
1 — 1-4  meg.  Leaks 
1 — 1-2  meg.  Leak 
1 — 1  meg.  Leak 1—101  Jack 

1— 102A  Jack 

1— On-off  Switch 

1— .002  M.  F.  Condenser 

2 — .5  M.  F.  By-pass  Condensers 
1 — 7x24  Drilled,  Sanded  and  En- 

graved Panel 1 — 7x23  Oak  Base  Board 
1 — 5-lead  color  cable 
15 — Bus-Bar  lengths 

13— %-inch  No.  6  R.  H.  N.  P.  brass 
wood  screws 

10— 3^-inch  No.  6  R.  H.  N.  P.  brass 
wood  screws 

6—  i^-inch  No.  6  R.  H.  N.  P.  brass 
wood  screws 

1 — Rosin  core  solder 
1 — Spaghetti 
2  7 — Tinned  lugs 

T^HE  assembly  of  the  receiver  is  quite 
-*-  simple.  It  is  merely  necessary  to 

mount  the  parts  on  the  base-board  and 
panel  as  shown  in  the  photo. 

The  dials  should  be  put  on  the  SLF 
condensers  so  they  read  zero  against 
their  indicating  marks  when  the  plates 
are  entirely  interleaved.  This  is  just 
the  opposite  of  the  manner  of  attaching 
dials  on  SLW  condensers.  In  assembling 
the  set,  the  panel  should  not  be  screwed 
to  the  baseboard  until  all  possible  wiring 
has  been  put  on  each  separately. 

The  wiring  of  the  set  is  the  simplest 
of  assembly  operations.  The  soldering 

(Turn  to  page  61) 

Fig.  1      The  schematic  circuit  by  means  of  which  the  receiver  should  be  wired. 
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Every  Fan  Should 

Eliminate  Audio  Distortion 
ALTHOUGH  to  a  great  many  of   us 
Z\  radio  enjoyment  seems  to  consist 

-L  3_  chiefly  in  tuning  in  faint  DX 
stations  and  hearing  their  call  letters 
announced,  probably  a  majority  of  radio 
fans  realize  the  successful  amplification 
of  signals,  wherever  they  come  from,  is 
the  more  important  part  of  reception. 

From  this  point  of  view,  any  obstacle 
which  prevents  the  loud  speaker  from 
delivering  radio  entertainment  that  is  an 
exact  duplicate  of  the  music  or  voice  in 
the  broadcasting  studio  may  be  regarded 
as  a  cause  of  distortion.  Of  course,  it  is 
possible  the  sending  station  does  not 
transmit  properly  but  such  an  occurrence 
is  so  extremely  rare  in  practically  every 
instance  ruined  tonal  quality  may  be 
blamed  upon  the  receiver. 

Indeed,  quality  is  spoiled  to  a  much 
greater  extent  than  is  generally  realized, 
I  believe.  Very  few  receiving  sets  are 
capable  of  amplifying  the  incoming 
modulations  without  alteration.  Audio 
frequencies  may  be  cut  off  entirely  before 
they  get  to  the  loud  speaker;  certain  of 
them  may  be  amplified  to  a  greater  extent 
than  others;  other  audio  sounds  not  a 
part  of  the  modulations  may  be  tacked 
on  to  them. 

Correct  Procedure 

IT  IS  QUITE  hopeless  to  guess  at  the 
possible  reasons  for  the  distortion,  for 

they  may  be  very  numerous.  A  system- 
atic check-up  by  the  fan  on  his  entire 

equipment,  with  a  critical  ear,  is  needful. 
Let  us  glance  over  a  short  list  giving  the 

general  locations  of  radio  distortion: — 
1.  The  radio  frequency  amplifier 
2.  The  detector 
3.  The  audio  frequency  amplifier 
4.  The  loud  speaker 
This  list  omits  mention  of  the  broad- 

cast station,  of  course,  since  that  is  be- 
yond the  control  of  the  listener.  The 

superb  tonal  quality  broadcast  by  any 
important  station  is  quickly  proved  to 

anyone's  satisfaction  by  a  short  session 
listening  with  a  pair  of  headphones  and  a 
crystal  detector. 

Then  let  us  consider  the  radio  frequency 
amplifier  first,  if  one  has  such. 

This  time  we  are  unconcerned  with 
tuning  defects,  interference,  etc.,  but  are 
interested  solely  in  audio  distortion,  or 
rather,  its  elimination.  The  only  way  in 
which  a  radio  frequency  amplifier  can 
cause  audio  distortion  is  by  such  extreme- 

ly sharp  tuning  that  the  "side-bands" wherein  the  overtones  are  found  are  cut 
off.  This  occasionally  occurs  in  three  dial 
sets  where  all  three  dials  are  set  accurately 
at  resonance.  Over-feedback  or  regenera- 

tion causes  this  extra  selective  tuning  and 

it  may  be  avoided  by  a  simple  readjust- 
ment of  the  dial.  A  "pinched"  and  nasal 

quality  is  the  usual  evidence  of  over- 
sharpness. 

Thus  the  R.F.  amplifier  is  easily  dis- 
posed as  seldom  capable  of  introducing 

distortion  (not  counting  squeals!)  into  the 

Most  of  poor  quality 
traced  to  r.f.,  audio, 
detector,  or  loud 
speaker ;  not  fault  of 

transmitter: 

By  Brainard  Foote 

modulations.  Next  we  treat  of  the  de- 
tector. This  ordinarily  reproduces  truth- 

fully and  it  is  at  this  point  that  our 
experimental  work  must  commence.  If 
you  have  no  detector  jack  whereby  you 
can  listen  to  the  detector  output  on 
headphones  alone  simply  connect  a  pair 
of  insulated  wires  to  the  phone  cord  tips 
and  make  contact  with  the  primary 
binding  po.sts  of  the  first  audio  trans- 

fer  1 

7&ST  LEAD5 K3 
POT&NT/OM&TER       Phones, 

FlCr  £ 

TbS&T  Output 

Fig.  1 — A  simple  test  circuit,  with  a  400 
ohm  potentiometer  and  headphones,  for 
locating  distortion  in  the  amplifier.  The 

pote'ntiometer  permits  the  volume  to  be 
adjusted  to  the  same  value  as  in  the 
detector  output.  Fig.  2 — Judging  the 
amplifier  output  is  a  different  matter. 
Since  the  same  current  traverses  phones 

and  speaker,  this  hook-up  helps  you  find 
out  whether  distortion  takes  place  in  the 
amplifier  or  in  the  loud  speaker. 

former.  (This  assumes  a  transformer- 
coupled  set). 

Listen  attentively  to  the  tone  quality. 
Note  the  beat  of  the  drums,  the  traps, 
cymbals,  bass  viols,  bass  saxophones  and 
likewise  direct  your  attention  to  the  very 

high  tones — the  violins,  flutes,  etc.  Notice 
how  superior  the  reproduction  is  to  the 

loud  speaker's  performance?  This  is  what 
we  shall  endeavor  to  explain  and  correct. 

It  is  possible  the  detector  will  operate 
poorly.  Try  two  or  three  different  tubes 
there  and  allow  the  best  one  to  remain. 

Do  not  use  a  large  by-pass  condenser,  for 
this  is  apt  to  decrease  the  volume  and 
eliminate  the  high  pitches  considerably. 

Also  tune  out  the  station  and  note 
whether  the  detector  is  quiet.  If  there 
is  too  much  hissing  noise  or  any  crackling, 
it  is  possible  the  grid  leak  is  imperfect. 
Try  another  one,  of  good  make,  and  of 
about  2  or  3  megohms  resistance.  Noises 
of  this  sort  that  arise  in  the  detector  are 
perhaps  more  easily  heard  by  using  the 
amplifier  and  loud  speaker,  without  a 
station  tuned  in.  If  crackling  or  spitting 
sounds  are  heard,  try  removing  the 
detector  from  its  socket.  Should  the 

noise  cease,  you  may  be  certain  it  arises 
in  the  detector  and  a  defective  grid  leak 
is  the  most  common  cause.  Once  in  a 
while  dirt  gets  into  the  grid  condenser 
and  causes  similar  noises. 

The  First  Audio  Stage 

V\/~HEN  you  are  sure  the  detector '  '  "detects"  clearly,  quietly  and  gives 
you  real  music  in  the  headphones,  try  the 

first  audio  stage.  To  do  this,  where  there's 
no  jack,  connect  the  test  wires  to  the 
phone  cords  across  the  primary  winding 
of  the  second  audio  transformer.  Note 
whether  all  is  clear  now.  You  will 

probably  observe,  if  you  have  a  good  ear, 
that  the  drums  and  traps  are  suppressed 
somewhat  and  that  the  very  high  tones 
do  not  come  in  so  well.  This,  of  itself,  is 
merely  a  sign  that  the  transformer  is  not 
a  very  good  amplifier  of  all  frequencies, 
although  in  certain  cases  of  the  better 
grade  of  transformer  the  amplification 
will  be  musically  satisfactory. 
A  small  audio  transformer  has  in- 

sufficient number  of  turns  of  wire  to 
"tune"  to  the  low  audio  tones,  even 
though  efficient  for  high  notes.  But,  on 
the  other  hand,  a  transformer  having 
enough  turns  for  low  notes  usually  has  so 
much  distributed  capacity  in  its  winding 
that  the  high  notes  are  cut  off.  It  takes 
a  very  fine  transformer  indeed  to  amplify 
the  entire  musical  register  evenly.  Of 
serious  distortion  the  first  stage  seldom 
is  the  cause.  If  you  observe  that  sudden 

loud  bursts  of  music  cause  "blasting"  of 
the  phones  it  may  simply  be  due  to  too 
much  volume. 

Fig.  1  illustrates  a  simple  test  circuit 
wherewith  the  phone  volume  can  be 
adjusted  to  the  same  point  as  was  used  in 

criticizing  the  detector's  performance.  A 
400  ohm  potentiometer  is  the  basis  of 
control.  Note  that  the  headphones  are 
bridged  between  the  movable  arm  and 
one  of  the  end  contacts.  After  volume  is 

"toned  down"  to  a  reasonable  value, 
listen  again.  If  there  is  still  blasting 
present  on  strong  notes  the  tube  is  a  poor 
one,  the  transformer  is  poor  and  may 
have  too  high  a  ratio  or  the  tube  requires 
a  "C"  battery.  Be  very  sure  the  blasting 
is  not  present  in  the  detector  before 
placing  the  blame  on  the  first  audio  stage, 
however,  for  it  may,  in  rare  cases,  origin- 

ate at  the  studio. 
When  the  first  stage  operates  satis- 

factorily, tackle  the  second  and  last  stage. 
Little  need  be  said  about  a  three  stage 
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audio  amplifier,  since  there  is  no  real 
need  for  such  an  amplifier,  where  trans- 

formers are  used,  when  the  initial  volume 
is  sufficient.  It  is  an  insensitive  set  indeed 

that  calls  for  three  transformer-coupled 
audio  steps  after  it!  In  criticising  the 
second  audio  stage,  use  the  connections 
given  in  Fig.  2.  The  phones  are  run  in 
series  with  the  loud  speaker  so  that  the 
same  current  passes  through  both  in- 

struments. Note  the  potentiometer  is 
connected  in  a  slightly  different  fashion 
here,  in  order  to  minimize  the  resistance 
in  the  output  circuit. 

Second  Step 

/^VNCE  more  listen  on  the  detector  and 
^^  renew  your  notion  of  what  the  output 
should  sound  like.  Then  switch  back  to 

the  amplifier  quickly.  Note  whether  you 
can  hear  as  distinctly  as  before,  when  the 
volume  is  made  the  same.  Listen  for  the 
bass  notes,  the  drums,  and  so  on.  Are 
they  as  prominent  as  before?  If  so, 
congratulate  yourself,  for  you  have  a  very 
unusual  audio  amplifier  that  uses  trans- 

formers for  coupling.  Keep  in  mind  the 
important  fact  the  very  same  current 
passes  through  the  loud  speaker  that 
traverses  the  phones.  Hence,  if  that 
current  produces  clear  sounds  in  the 
headphones  it  should  do  likewise  in  the 
speaker.  Of  course,  the  latter  must  be 
connected  with  the  right  polarity  and 
have  its  diaphragm  .adjustment  made 
correctly,  if  it  has  one. 

If  there  is  any  distortion  present  that 
you  do  not  notice  in  the  phones,  you  may 
be  sure  the  fault  lies  in  the  loud  speaker 
and  the  only  suitable  remedy  is  to  get  a 
better  one.  In  the  majority  of  cases, 
though,  you  will  find  distortion  in  the 

phones,  too,  and  you'll  then  have  evidence 
that  the  trouble  lies  in  the  second  stage. 
Possibly  the  transformer  steps  the  voltage 
up  too  much,  not  only  for  the  tube  input 
but  also  for  even  amplification.  The 
inevitable  result  is  blasting  (a  confused 
crashing  effect)  when  a  number  of  notes 
are  sounded  together  or  when  the  or- 

chestra reaches  a  strong  peak  and  all 
instruments  seem  to  resound  at  once.  The 
blasting  effect  is  also  noticeable  on  a  solo 
number,  soprano  especially,  when  there 
seem  to  be  sudden  increases  and  de- 

creases of  volume,  although  the  detector 
output  reveals  no  such  fault. 

Perhaps  a  better  tube  will  remedy  the 
trouble.  Certainly,  if  the  volume  is  so 
great  as  to  be  more  than  sufficient  for  an 

average  room — loud  as  a  phonograph,  for 
instance,  the  use  of  a  power  tube  like  the 
UX  112  or  the  UX  120,  will  bring  a  very 
fine  improvement.  The  ordinary  UV 
201A  tube  and  particularly  the  UV  199 
or  WD  12  is  incapable  of  operation  at 
phonograph  volume  without  causing  dis- 

tortion. Hence  a  "power  tube"  is  the  best 
solution  ■ — ■  far  superior  to  substitute 
schemes  like  push-pull  amplifiers,  using 
tubes  in  parallel  and  the  like. 

Transformer  Changes 

f~\F  COURSE,  it  is  essential  to  employ 
"  a  proper  amount  of  "C"  voltage  with 
all  amplifier  tubes.  It  sometimes  happens 
a  poorly  constructed  cone  speaker, 
especially  those  having  no  external 
adjustment,  fail  to  operate  clearly  when  a 

"C"  battery  is  used.    The  trouble  is  the 

armature  of  the  unit  strikes  against  the 
magnets  and  causes  rattling,  and  the 
cause  of  that  is  a  reduction  in  plate 
current.  In  some  instances  shrinkage  of 
the  parchment  cone  slackens  the  strain 
on  the  unit.  With  a  speaker  acting  in  this 
way  nothing  can  be  done  short  of  taking 
the  unit  apart  or  returning  it  to  the  dealer 
or  manufacturer. 

Having  done  all  that  is  possible  in  the 

way  of  employing  "C"  batteries,  power 
tubes  and  good  transformers  of  liberal 
dimensions  (so  as  to  have  plenty  of  wire 
and  core  iron)  and  some  distortion  re- 

maining, the  final  remedy  is  to  change  the 
method  of  amplification  used  in  the  loud 
speaker  stage.  Fig.  3a  illustrates  the 
common  transformer  system  and  Fig.  3b 
shows  how  it  can  be  switched  over  to  a 
choke  or  impedance  system  in  a  few 
moments.  At  3a  the  transformer  is  shown 
in  its  common  connections,  with  the 
binding  posts  similarly  labelled.  At  3b 
the  primary  winding  is  omitted  altogether 
and  the  secondary  winding  employed  as 
a  choke  or  impedance.  This  eliminates 

the     transformer     "step-up"     and     con- 
Fig  3 

Fig.  3 — Re-connecting  an  audio  trans- 
former to  become  an  impedance  (choke). 

A  blocking  condenser  and  low  resistance 

grid  leak  are  required.  At  (c)  the  trans- 
former becomes  an  impedance  having  a 

slight   voltage  step-up. 

sequently  decreases  the  volume  a  little, 
but  the  volume  loss  is  not  as  great  as  it 
might  appear  on  account  of  the  fact  that 
although  the  step-up  is  lost,  the  plate 
circuit  of  the  previous  amplifier  tube  has 
a  large  winding  in  it,  where  it  had  only  a 
small  one  before. 

To  isolate  the  grid  of  the  last  audio  tube 

from  the  "B"  voltage  and  at  the  same 
time  to  transmit  to  the  grid  the  voltage 

impulses  built  up  across  the  coil  G-F  or 
the  secondary,  a  large  fixed  condenser  is 
used  between.  Although  a  condenser  as 
small  as  .004  mfds.  will  work  quite  well, 
the  one  mfd.  size  is  preferable  as  it  handles 
the  entire  musical  range  better.  A  grid 
leak  of  about  J4  megohm  or  as  low  as  .1 
megohm  (in  cases  of  strong  volume)  is 

shunted  from  grid  to  the  "C"  minus  to 
maintain  the  grid  at  a  suitable  negative 
potential.  This  system  not  only  gives 
more  even  amplification  of  all  frequencies 
but  it  eliminates  the  blasting  to  a  large 
extent. 

Other  Methods  of  Amplification 

HPHE  impedance  or  choke  coil  system 
-*-  of  audio  amplification  is  highly 
desirable  where  one  wishes  to  take  ad- 

vantage of  its  excellent  tone  amplification 
and  at  the  same  time  economize  on  the 

amount  of  "B"  battery  on  hand.  If 
introduced  throughout  the  set,  the  old 
transformers  may  be  used  in  the  manner 
illustrated  in  Fig.  3b  or  regular  impedance 
coupling  units  obtained.  These  are 
designed  to  allow  a  slight  voltage  step-up 
without  loss  of  quality.  The  experimenter 
who  likes  to  monkey  around  with  amplify- 

ing stunts  may  wish  to  try  for  this  voltage 
step-up  with  his  old  transformers.  If  so, 
the  system  shown  in  Fig.  3c  is  suggested. 
The  primary  and  secondary  windings  are 
run  in  series.  It  may  be  necessary  to 
reverse  the  primary  connections  so  the 
two  coils  will  not  be  opposed  to  each 
other,  but  a  trial  determines  this  easily. 

Now  that  the  audio  amplifier  has  been 
"doctored"  somewhat  so  as  to  remove 
causes  of  blasting,  extraneous  noises  and 
all  possible  distortion,  criticise  it  again  by 
comparing  the  detector  output  with  that 
of  the  amplifier,  using  the  connections  of 
Fig.  2  once  more.  Once  again  compare 
the  low  and  high  notes  at  both  points. 

It'is  quite  likely  that,  although  the  im- 
provement is  considerable,  there  is  plenty 

of  room  for  more. 
Here  is  the  point  at  which  we  run  up 

against  the  requirement  for  a  system  that 
will  amplify  all  frequencies  impartially. 
The  only  one  that  we  know  about  so  far 
is  the  resistance-coupled  method.  The 
fact  it  amplifies  all  moderate  frequencies 
to  a  very  nearly  equal  extent  is  attested 
to  by  its  use  as  the  intermediate  frequency 
amplifier  in  numerous  superheterodyne 

sets  for  3,000  meter  work.  The  resistance- 
coupled  amplifier  is  not  very  useful  for 
frequencies  much  higher  than  that  and 
for  that  reason  it  is  not  often  employed 
for  broadcast  wavelengths.  Yet  in 
England  and  on  the  Continent,  it  is  very 

common  to  employ  a  resistance-coupled 
radio  frequency  amplifier  for  high  fre- 

quencies from  200  to  600  meters.  This 
points  out  how  well  the  resistance  method 
suits  all  frequencies.  The  audio  field  is 
its  particular  place  of  excellence,  however. 

Its  drawbacks  are  several — the  need  for 
a  high  "B"  battery  voltage  (around  150 
volts),  the  need  for  three  tubes  as  with 
impedance  coupling  to  secure  volume 
comparable  with  that  of  a  two  step 
transformer  amplifier,  difficulties  with 
resistors  and  leaks  and  the  problem  of 
operating  the  detector  satisfactorily.  I 
am  not  attempting  to  provide  resistance 
coupled  data  here,  as  it  is  readily  available 
commercially  and  numerous  articles  have 
already  appeared  on  the  subject.  Suffice 
it  to  remark,  however,  that  those  who 

who  seek  the  perfection  of  audio  amplifica- 
tion should  investigate  the  resistance 

system.  It  requires  more  "B"  battery  to 
start  with,  but  uses  less  "B"  battery 
current,  so  that  the  battery  expense  is  no 
worse  than  with  a  2  step  transformer 
amplifier.  High  grade  resistors  are 
plentiful,  too,  so  that,  as  with  the 
impedance  system,  the  radio  set  may  be 
built  over  into  a  true  musical  instrument 

at  no  very  prohibitive  cost. 

Loud  Speaker 

SO  FAR  we  have  omitted  mention  of 
loud  speaker  quality.    It  is  a  fact  that 

few  loud  speakers  put  forth  frequencies 
(Continued  on  page  58) 
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Enter  the  Radio  Detective 

>T"MJE  FIRST  radio  detective  car  has  been  put  into  service  by  the  United  States  supervisor 
-*•  of  radio  in  the  eighth  district,  which  comprises  New  York,  Pennsylvania,  West  Virginia, 
Ohio  and  the  lower  peninsula  of  Michigan. 

The  special  body  contains  all  of  the  apparatus  necessary  to  locate  radio  interference  or 
unlicensed  stations,  to  test  wave  lengths  and  examine  amateur  operators. 

One  of  the  first  trips  the  car  made  was  from  Detroit  to  Charleston,  W.  Va.,  where  a  leak 
in  a  power  transmission  line  put  all  of  the  radio  receivers  in  the  town  out  of  commission  and 
almost  stopped  the  local  sale  of  radio  sets. 

There  are  three  complete  receiving  sets,  one  for  short  wave  lengths  down  to  40  meters, 
one  induction  receiver  to  locate  leaks  in  power  transmission  lines,  and  one  superhetrodyne 
for  50  to  3,500  meters,  designed  and  built  by  the  Department  of  Commerce.  A  transmitter 
of  100  watts  and  80  meters  will  broadcast  over  a  range  of  200  to  300  miles.  There  are  24 
cells  of  155  ampere  hour  storage  batteries,  which  are  designed  to  charge  from  a  rectifier  when 
in  the  garage  or  from  the  generator  on  the  car  when  in  motion. 

Because  of  the  weight  of  the  storage  batteries  and  other  special  equipment  the  car  weighs 
6,300  pounds  and  has  special  springs  to  carry  this  load. 

Various  wave  meters,  watt  meters,  an  omnigraph  for  giving  operators'  examinations,  a 
typewriter  and  other  equipment  make  this  car  a  traveling  office. 
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Rochester  Goes  Into 
WGY  Radio  Link 

ROCHESTER  was  brought  into  the 
great  broadcast  chain  of  WGY,  when 

the  Schenectady  station  radiated  a  pro- 
gram by  the  Rochester  Little  Symphony 

Orchestra,  conducted  by  Eugene  Goos- 
sens.  This  program  marked  the  opening 
of  a  new  studio  by  WHAM,  the  Rochester 
station  which  is  operated  jointly  by  the 
Democrat  and  Chronicle  and  Times- 
Union,  newspapers  of  that   city. 

In  extending  its  wire  lines  to  the  west- 
ern part  of  New  York  State,  to  Buffalo, 

Rochester,  Syracuse  and  Utica,  WGY  has 
made  it  possible  for  radio  stations  in  those 

cities  to  greatly  expand  the  listener-area. 
In  the  case  of  Rochester,  WGY  broadcast 

simultaneously,  with  the  home  station, 
WHAM.  Stations  in  Buffalo,  Rochester 

and  Syracuse  may  also,  on  occasions,  take 

programs  from  WGY,  either  those  origi- 
nating in  Schenectady  or  at  the  other 

cities  wire-connected  to  the  Schenectady 
studio.  WGY,  by  means  of  its  wire  to 
New  York,  is  able  to  tap  the  musical 
resources  of  that  city,  in  cooperation  with 

WJZ.  The  New  York  station  in  turn  is 
connected  to  Washington,  D.  C,  where 

WRC  has  a  wire-network  reaching  out 
to  theater,  hotel,  church  and  auditorium. 
To  the  New  York  wire  network  of  WJZ, 
and  the  system  of  WRC  in  Washington 
and  vicinity  WGY  adds  a  great  system 
which  embraces  practically  all  of  large 
cities  of  the  state.  Stations  in  any  of 

these  cities  are  thus  in  a  position  to  broad- 
cast a  program  which  originates  in  any 

other  city  in  the  system,  from  Washing- 
ton to  Buffalo. 

In  offering  the  Rochester  Little  Sym- 
phony Orchestra,  WGY  is  introducing  an 

organization  which  is  sure  to  take  its 
place  among  the  very  best  orchestra  on 
the  air.  Mr.  Goossens,  the  conductor, 
is  also  head  of  the  Rochester  Philhar- 

monic Orchestra,  and  is  widely  known 
in  musical  circles,  not  only  as  conductor, 

but  as  composer.  He  was  recently  in- 
vited by  Serge  Koussevitsky,  to  conduct 

the  Boston  Symphony  Orchestra  and  has 

accepted  an  invitation  to  be  guest  con- 
ductor of  the  New  York  Symphony  Or- 

chestra for  a  series  of  six  concerts. 
Other  contributionsof  Rochester  to  the 

programs  of  WGY  will  be  weekly  concerts 
by  the  Eastman  Theater  Orchestra  Wed- 

nesday and  Friday  nights. 

"DILL  HAID,  banjoist  with  the  Coon-Sanders 
•*-*  Original  Nighthawk  orchestra,  who  broadcasts 
from  KYW.  "Banjo  Bill,"  as  he  is  known  to  the radio  audience,  has  a  nifty  line  of  chatter  which 
goes  with  his  banjo  playing.  Bill  is  responsible  for 
the  pronounced  strum  in  the  dance  music  broad- 

cast from  the  Insomnia  Club  from  1  to  2  a.  m.  He 

also  broadcasts  frequently  from  KYW's  Congress studio. 

Cincinnati  Symphony  to 
Broadcast  Concert 

Series 

CINCINNATI'S  Symphony  Orchestra ^-^  will  be  on  the  air  once  a  month  dur- 
ing the  series  of  twenty  community  radio 

concerts  being  broadcast  in  the  name  of 
the  community  of  Cincinnati  through 
station  WSAI.  Arrangements  have  been 
made  whereby  the  orchestra,  with  Fritz 
Reiner  directing,  will  be  featured  in  three 
more  of  the  community  radio  programs. 
The  engagement  of  the  Symphony 

orchestra  was  in  response  to  popular 
demand  among  radio  listeners  through- 

out the  American  continent  who  heard 
the  orchestra  in  the  inaugural  community 

program. 

Contest  for  National  Radio 

Play  Started 
T^OR  the  purpose  of  securing  better 
-*-  radio  programs  a  national  radio 
play  contest  has  been  launched  through 
the  joint  efforts  of  the  Drama  League 
of  America  and  WLS,  the  Sears- 
Roebuck  Agricultural  Foundation  sta- 

tion,   Chicago. 
To  the  victor  in  the  contest  will  be 

given  $500  in  cash  and  silver  loving  cup. 
A  second  prize  of  $200  will  be  awarded 

to  the  runner-up  and  for  the  third  best 
$100  will  be  given.  Any  man,  woman,  or 
child  in  the  United  States  is  eligible  to 
submit  manuscripts  of  their  plays.  The 
contest  will  be  conducted  under  the 
auspices  of  the  Drama  League,  the 

prizes  donated  by  WLS.  All  manu- 
scripts must  be  received  on  or  before 

February  1,  1926. 
As  soon  as  the  best  play  has  been 

selected  by  a  committee  of  experts 
chosen  by  the  Drama  League,  prepara- 

tions will  be  immediately  made  to  pro- 
duce the  prize-winning  play,  to  be 

broadcast  from  WLS  and  many  other 
stations  of  the  country  by  a  special 
company. 

Jazz  Reaches  Deaf  Ears 
Via  Bone  Conduction 

TAZZ  music  for  the  deaf!"  Will  this 
"  be  an  announcement  on  radio  pro- 

grams of  the  future?  Is  it  possible  that 
those  without  hearing  are  to  have  the 
pleasures  of  music? 

These  questions  are  brought  up  by  an 
unique  investigation  being  conducted  by 
a  famous  Chicago  aurist  in  cooperation 
with  Paul  Ash,  noted  jazz  leader  and 
radio  star  of  KYW.  The  renowned  ear 

specialist — who  forbids  use  of  his  name 

until  his  experiments  are  completed — 
became  interested  in  the  subject  when 

shown  a  number  of  letters  received  by- 
Paul  Ash  from  his  "fans"  who  attend 
his  jazz  shows  at  McVickers  theater. 

Miss  Mabel  M.  Bedford,  2129  W. 

Twenty-first  St.,  Chicago,  one  of  the 
writers,  said  although  she  is  deaf  she 

"hears"  Paul  Ash's  jazz  band  at  the 
theater.  She  explained  it  is  the  only 

sound  she  could  hear.  Opera  performances 
fail  to  reach  her. 

Confirming  this  strange  phenomenon 
is  another  letter  from  Miss  Ellen  Carlson, 

4659  Sheriden  Road,  Chicago,  in  which 

she  also  tells  of  enjoying  Ash's  jazz  music 
although  she  is  deaf.  Several  other 

similar  reports  have  been  received  and 
ushers  at  the  theater  say  a  score  or  more 

of  apparently  deaf  persons  are  seen  in 
the  theater  every  day. 

Ash  is  of  the  belief  there  are  certain 

jazz  strains  which  set  up  vibrations 

which  are  "felt"  by  the  deaf.  He  feels 
by  experimenting  in  this  connection  he 
may  devise  a  program  of  music  to  bring 
new  cheer  into  the  lives  of  those  who  have 

lived  in  eternal  silence. 

The  noted  ear  expert  believes  this  a 

case  of  "bone  conduction"  of  sound. 
He  thinks  that  the  pronounced  rhythm 

of  Ash's  jazz  music — emphasized  by 
beating  of  the  drums  and  piercing  notes 

of  the  "hot  cornet"  playing — reach  the 
supposedly  deaf  through  their  bodies. 
In  the  near  future  this  theory  will  be 

put  to  the  test  by  Ash  broadcasting 
over  KYW  a  special  number  and  asking 

deaf  persons  to  "listen"  in  and  report 

to  him  what  they  "hear." 
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Seven  Languages  to  be  Heard 
in  Church  Service 

SEVEN  languages  will  be  heard  in  the 
special  addresses  broadcast  from  Sta- 
tion KFUO  of  the  Concordia  Lutheran 

Church  on  Sunday,  January  24,  the  open- 
ing night  of  the  International  Radio  Week 

Period,  according  to  announcement. 
With  listeners  in  all  parts  of  the  world 

straining  their  ears  for  American  stations 
who  will  transmit  special  programs  for 
overseas  auditors  during  this  week,  it  is 
expected  the  addresses  of  these  seven 
students  of  Theology  at  Concordia  Semi- 

nary will  be  heard  in  practically  every 
country  in  Europe,  North  and  South 
America,  as  well  as  in  England  and 
Scandinavia. 
The  speakers,  who  will  bring  their 

broadcast  at  11  o'clock  central  standard 
time,  or  at  the  end  of  the  silent  hour, 
will  be: 

Prof.  F.  Pieper,  D.  D.,  in  German; 
Prof.  W.  H.  T.  Dane,  D.  D.,  in  English; 
Prof.  J.  T.  Mueller,  in  Spanish; 
Rev.  G.  Majoros,  in  Slovak; 
W.  Wolf,  in  French; 
Anthony  Messina,  in  Italian; 
E.  Ylvisaker,  in  Norwegian. 
KFUO  broadcasts  on  the  highest  wave- 

length allotted  to  American  Broadcast- 
ers, 545.1  meters,  and  has  already  been 

heard  at  a  number  of  distant  points. 

New  Broadcaster  in 

Sydney,  Australia 
T  OCAL  manufacturers  have  just  com- 
■*-*  pleted  a  new  broadcaster  for  the  Syd- 

ney Trades  Hall,  in  the  city  of  that  name, 
Australia,  which  will  operate  on  280 
meters  with  1500  watts  power.  The  ap- 

paratus is  capable  of  employing  as  high 
as  4000  watts  and  utilizing  a  100  meter 
channel,  Trade  Commissioner  Babbitt  re- 

ports to  the  Department  of  Commerce. 
The  station  and  practically  all  the  radio 
equipment  are  products  of  the  dominion. 
It  is  the  sixth  broadcaster  in  the  city. 

For  local  consumption  it  is  planned  to 
use  the  280  meter  wave  but  for  long  dis- 

tant transmission  the  shorter,  100  meter 
wave,  will  be  employed.  During  recent 
experiments  on  this  wave  length  by  a 
prominent  radio  experimenter  named 
Schultz,  a  private  station  was  received 
in  America,  where  it  is  credited  as  the 
loudest  Australian  short-wave  station. 
Two  receiving  sets  are  used  by  the  sta- 

tion, one  for  wave  lengths  between  200 
and  2,000  meters,  the  other  for  short 
waves  below  30  meters. 

R 

Here's  Chance  to  Get 
Peruvian  Station 

ADIO  station  OAX  of  Lima,  Peru, 
ill  broadcast  special  programs  for 

the  benefit  of  American  radio  fans  during 
the  five  days  of  the  International  tests. 
These  programs  will  come  in  the  hour  ten 
to  eleven  central  standard  time  on  a  wave 
length  of  380  meters. 

Listeners  believing  they  have  heard  this 
station  are  invited  to  write  or  telegraph 
the  Radio  week  committee  at  1133  Broad- 

way, New  York  City,  specifying  the  num- 
ber heard  and  the  exact  minute,  for  con- 

firmation. 

WLS  Signs  Up  Chicago 
Little  Symphony 

OFFICIALS  of  WLS  have  signed  the 
Chicago  Little  Symphony  orchestra 

for  a  series  of  concerts,  in  addition  to 
those  given  from  this  station  during  the 
past  several  weeks.  The  new  contract  of 
WLS  with  the  Chicago  Little  Symphony 

orchestra,  which  is  the  original  little  sym- 
phony organization  in  Chicago,  calls  for 

nine  more  performances  from  WLS  be- 
tween January  1  and  March  19,  1926. 

There  will  be  four  concerts  in  January, 
three  in  February  and  two  in  March. 

More  concerts  ma}-  be  added  at  a  later 
date. 

Believing  the  radio  public  would  enjoy 
good  music  by  one  of  the  best  musical 
organizations  in  the  United  States,  great 
effort  was  put  forth  to  secure  the  Little 

Symphony  orchestra.  With  the  cooperat- 
ing of  Director  George  Dasch  and  busi- 
ness manager,  Karl  Schulte,  the  orchestra 

was  induced  to  give  radio  a  tryout.  This 
was  proved  successful  in  the  minds  of  the 

men  who  compose  this  great  musical  or- 
ganization, declared  Edgar  L.  Bill,  direct- 

or of  WLS. 

"WLS  is  pleased  to  offer  this  great 
musical  attraction  to  the  radio  listeners," 
said  Mr.  Bill.  "We  believe  radio  has 
something  for  all  musical  organizations, 
whether  it  is  grand  opera  or  a  jazz  band, 
It  is  largely  a  matter  of  presentation. 
Most  of  the  radio  audience  like  good 
music.  That  has  been  proved.  The  same 
audience  dislikes  to  have  a  good  program 
spoiled  by  the  improper  presentation  and 
it  is  not  fair  to  great  musicians,  such  as 
compose  the  Chicago  Little  Symphony, 
that  the  performance  should  be  marred 
in  any  way.  It  has  been  through  the 
cooperation  of  Director  Dasch  and  Man- 

ager Schulte  that  WLS  has  been  success- 
ful with  the  Little  Symphony  and  we  feel 

radio  can  handle  any  musical  presentation 
in  the  same  satisfactory  way. 

Zanesville  Bans  Vibrator 
Battery  Chargers 

ZANESVILLE,  Ohio,  is  trying  to  keep 
the  ether  free  from  interference,  for- 

bidding the  use  of  vibratory  battery  charg- 
ers during  broadcast  reception  periods. 

An  ordinance  recently  passed  rules  that 
battery  chargers  of  the  vibratory  type  for 
charging  radio  batteries  shall  not  be  oper- 

ated between  the  hours  of  six  p.  m.  and 
5  a.  m.,  and  that  offenders  shall  be  held 
guilty  of  misdemeanors  and  may  be  fined 
not  more  than  ten  dollars. 

American  Amateurs  Get 
New  Phone  Channel 

RADIO  amateurs  have  just  been  given 
authority  to  use  the  85.66  to  83.28 

meter,  or  3500  to  3600  kilocycle,  band 
for  radio-phone  broadcasting,  as  well  as 
the  old  channels  between  170  and  180 

meters. 
These  bands  being  well  below  the 

broadcast  wave  lengths  should  not  cause 
any  interference  for  the  listening  public 
but  assure  the  transmitting  amateurs  a 
new  road  through  the  ether  for  their  ex- 

perimental and  communication  phone 
work  as  well  as  their  code  messages. 
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Turkey  in  the  Straw  Versus 
3  o'clock  Songs 

tfyURKEY  in  the  Straw"  has  lately ■*■  been  revived  by  the  radio  and  holds 

as  high  a  place  on  the  air  as  "Midnight 
Waltz"  and  other  later  fox-trots.  Radio 
has  made  it  possible  for  people  who  danced 
to  the  old-time  fiddlers  a^generation  or 
two  ago  to  repeat  the  performance  in 
thousands  of  communities  of  the  United 
States. 

Barn  dance  teams  have  sprung  up  all 
over  the  country  and  are  looked  on  with 
much  favor  as  a  quaint  attraction  in  the 
tunes  which  strike  the  hearts  of  millions. 

Dr.  Humphrey  Bate  and  his  barn  dance 
orchestra  have  in  the  period  of  a  few 
weeks  become  very  popular  with  the  list- 

eners to  WSM,  Nashville,  Tennessee, 
owned  and  operated  by  The  National 
Life  and  Accident  Insurance  Company. 
The  Doctor  is  well-known  in  Nashville, 
having  graduated  from  Medical  College 
there  many  years  ago.  He  is  now  a  prac- 

ticing physician  in  Castalian  Springs,  Ten- 
nessee. His  hobby  is  the  harmonica  and 

guitar.  With  him  appear  the  following 
performers:  Aloyone  Bate,  his  daughter; 
Walter  Loggett,  Oscar  Stone,  and  Bert 
Hutchison. 

During  Dr.  Bate's  programs,  messages 
are  received  from  all  over  the  country 

requesting  "Pop  Goes  the  Weasel,"  old- 
time  schottishes,  Virginia  reels,  and 
scores  of  other  tunes  used  in  barn  dances. 

KFJR,  Portland  Oregon, 
After  Record 

"D  ADIO  station  KFJR,  the  Eastmore- -1-  *-  land  Broadcasting  station  of  Port- 
land, Oregon,  operating  on  a  wavelength 

of  263  meters  expects  to  set  new  station 
records  during  International  Radio  Week, 
January  24  to  30,  as  their  transmitter  has 
just  been  overhauled  and  put  in  first  class 
condition  for  the  tests. 

A  special  program  is  scheduled  for 
Tuesday  night,  January  26th,  running 
from  midnight  to  1 :30  Pacific  time  when 
some  of  the  leading  muscians  of  this  sec- 

tion will  present  a  program  "Music  from 
the  Old  Masters."  Many  radio  listeners 
in  the  east  will  be  on  the  air  quite  late 
this  evening  listening  for  the  International 
test  stations  and  they  will  be  well  repaid 
if  they  tune  in  KFJR  in  the  later  hours 
when  no  doubt  many  listeners  will  add 
numerous  distant  stations  to  their  string. 

Successful  DX 

'"PHE  special  program  for  two  thousand 
J-  New  Zealand  listeners  broadcast  on 
December  14  from  WBBM,  Chicago, 

proved  successful  despite  the  very  un- 
favorable conditions  under  which  the 

test  was  made,  according  to  cablegrams 
received  by  Charlie  Garland,  director  of 
WBBM,  following  the  test. 

The  program,  which  was  made  up  of 
request  numbers  from  New  Zealand 
listeners,  was  broadcast  at  the  invitation 

of  prominent  New  Zealand  radio  listen- 
ers who  had  reported  reception  of  the 

aftermidnight  program  from  WBBM 
with  great  clearness  and  volume. 
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Humorous  Experiences  of  an  Announcer 
In  which  the  trials  and  tribulations  of  the  announcing 

gentry  are  detailed 
By  CLARENCE  JOHN  INGRAM 

r  I^O  THE  person  who  today  pulls  the 
4-  filament  switch  of  a  modern  radio  re- 

ceiver, and  then  tunes  in  one  of  the  really 
high  class  stations  which  provide  the 
varied  daily  programs,  the  one  thing 
which  impresses  (if  anything  causes  seri- 

ous thought  concerning  the  studio  work- 
ings) is  the  smoothness,  and  timetable 

like  precision  with  which  one  feature  after 

another  is  sent  out  through  "Mike."  It 
probably  never  enters  the  mind  of  most 
listeners  that  operators,  announcers,  and 
studio  managers,  encounter  experiences 
and  situations  which  would  try  the  pa- 

tience of  Job,  were  he  among  us  today; 
or  else,  if  viewed  through  the  eyes  of  the 
late  Mark  Twain,  prove  as  humorous  as 
anything  ever  written  by  the  Mississippi 
flatboatman. 

I  first  faced  a  microphone  as  an  an- 
nouncer back  in  the  trail  blazing  days  of 

radio,  in  December  of  1921  to  be  exact, 
and  have  been  afforded  many  a  chuckle, 
when  in  retrospect  I  mentally  reviewed 
experiences  I  had  while  engaged  in  the 

interesting  pastime  of  "giving  artists — 
real  and  alleged — the  air." 

When  I  first  faced  the  "vast  and  un- 
known radio  audience,"  which  was  after 

all  not  so  vast  at  that  time,  at  Station 
XYZ  (which  of  course  were  not  the  call 
letters)  radio  was  almost  unknown  to  the 
general  public.  In  a  vague  way  it  was 
known  of  as  something  closely  akin  to 
Black  Magic,  by  means  of  which  ships 
were  able  to  communicate  with  one  an- 

other when  in  distress. 

At  this  period  in  the  development  of 
broadcastingtoask  an  artist  to  give  a  radio 
program  was  to  arouse  a  serious  doubt  as 
to  your  mental  state.  True,  this  skepti- 

cism was  soon  replaced  by  conviction  and 
enthusiasm,  but  one  experience  I  had  at 
that  time  is  worth  retelling. 

Wouldn't  Believe  It 

T^OR  obvious  reasons  I  must  give  ficti- 
•*-  cious  names  but  in  all  other  respects  this 
story  is  true.  In  the  city  where  station 
"XYZ"  was  located  there  Was  a  male 
quartette  with  an  international  reputa- 

tion. I  arranged  for  a  concert  by  this 
quartette.  On  the  night  of  their  appear- 

ance everyone  who  possessed  a  receiver, 

and  who  was  within  range  of  "XYZ",  had 
headphones  on  anxious  to  hear  the  singers 
in  their  radio  debut.  After  the  quartette 
had  put  over  several  numbers  in  their 
inimitable  style,  and  the  telephone  num- 

ber of  the  station  had  been  announced 
several  times,  (it  was  the  proper  thing  to 
do  in  those  hectic  days)  the  station  phone 
was  kept  busy  by  listeners  calling  to  com- 

mend the  singers.  These  reports  were 

acknowledged  "over  the  air"  and  of 
course  the  members  of  the  quartette 
heard    the    various    names    announced. 

Among  the  many  who  phoned  in  were 
personal  friends  of  the  singers,  some  of 
whom  were  unknown  to  those  of  us  at 
the  station.  This,  it  would  seem,  was 

proof  positive  that  the  music  was  "going 
out."  I  noticed  that  one  member  of  the 

quartette,  we'll  call  him  "Harry  Miller" 
because' that  isn't  his  name,  seemed  to  be 
unimpressed  and  wore  a  cynical  expres- 

sion. The  others  were  apparently  elated 
with  the  success  of  their  radio  debut,  and 
as  name  after  name  of  friends  came  in 

"via  telephone,"  their  joy  increased. 
The  program  ran  for  an  hour  and  at  its 

conclusion  we  were  all  as  happy  as  chil- 
dren on  Christmas  morn — that  is  all  ex- 

cept "Harry  Miller."  After  I  had  thank- 
ed the  members  of  the  quartette  for  about 

the  sixth  time  and  had  lauded  them  to 

the  skies,  just  as  they  were  leaving  the 

studio  "Harry  Miller"  turned  and  said, 
"You  can't  kid  me,  I  don't  believe  a  damn 
note  ever  left  this  room!"  .  .  .  When  I  re- 

vived the  quartette  was  gone. 

This  quartette  subsequently  appeared 

frequently  for  me  at  "XYZ"  and  ap- 
parently "Harry  Miller"  became  con- 

vinced, for  he  never  again  accused  me  of 

trying  to  ''kid  him."  Only  a  few  weeks 
ago  I  tuned  in  one  of  the  local  stations, 
and  listened  to  this  quartette,  and  heard 

"Harry  Miller"  sing  a  solo.  It  gave  me  a 
hearty  laugh  when  it  brought  back  to 

mind  "Harry's"  introduction  to  radio. 

Not  In  Repertoire 

A  NOTHER  time  we  were  broadcasting 
-^*-  a  joint  recital  by  a  young  soprano, 

"Bessie  Boyce"  we'll  call  her,  (she  is  now 
a  headliner  in  musical  comedy,)  and 

"Thomas  Reynolds,"  operatic  tenor.  Both 
were  extremely  nervous  and  this  nervous- 

ness seemed  to  increase  as  report  after  re- 
port was  acknowledged.  Among  the  re- 

ports received  were  some  making  the 
usual  request  for  special  numbers.  In 
acknowledging  these  reports  between 
numbers  I  indulged  in  a  bit  of  good 

natured  "kidding",  more  to  place  the 
young  singers  at  their  ease  than  to  ap- 

pear "funny,"  and  said,  among  other 
things,  "perhaps  we  can  prevail  upon  one 
of  the  singers  to  render  the  'Flower  Song 
from  Pillsbury'  for  us,"  and  turning  to 
"Bessie  Boyce"  I  added,  "Will  you  oblige 
Miss  Boyce?"  However  this  sally  had 
the  opposite  effect  from  what  I  had  hoped 
for  "Miss  Boyce"  became  completely  a 

victim  of  panic  and  stammered,  "I  don't 
know  that  aria  very  well  but  "Mr. 
Reynolds"  does."  I  turned  inquiringly 
to  "Mr.  Reynolds,"  whom  I  discovered 
had  become  as  red  as  the  proverbial  beet 
and  was  nervously  toying  with  his  watch 

chain.  "How  about  it  Mr.  Reynolds?" 
I  asked,  and  to  my  surprise  my  young 

tenor  friend  said  in  all  seriousness,  "I'd 

be  glad  to  but  I  haven't  the  music  with 

me." 

This  experience  merely  shows  how  panic 
will  seize  artists,  who  ordinarily  are  com- 

pletely at  ease  before  large  audiences, 
when  they  face  the  microphone  for  the 
first  time.  Both  of  these  artists  knew 
there  was  no  such  musical  composition  as 

the  "Flower  Song  from  Pillsbury,"  but  in 
their  eagerness  to  please,  and  nervousness 

in  facing  the  "mike",  the  name  of  the 
selection  requested  failed  to  register  upon 
their  minds. 

Sunday  evenings  at  "XYZ"  We  broad- cast a  half  hour  radio  chapel  service.  We 

sought  to  give  each  denomination  an  op- 
portunity of  conducting  these  services, 

and  invited  all  to  participate.  The  vari- 
ous pastors  of  the  city  gladly  cooperated, 

prepared  special  sermons  and  brought 
their  choirs  and  organists  to  the  studio. 
These  services  became  a  popular  feature, 
and  we  received  a  request  from  a  certain 
religious  sect  asking  that  they  be  given 
the  opportunity  of  conducting  one  of  their 
services  at  the  station.  We  cheerfully 
agreed  and  arranged  a  date  for  them. 

On  the  appointed  day  they  arrived  at 
the  studio  and  were  given  the  usual  in- 

structions concerning  the  distance  to 
stand  from  the  microphone,  etc.  When 

the  proper  time  arrived  I  made  the  cus- 
tomary preliminary  announcements  and 

introductions  and  the  service  opened. 
There  were  ten  in  the  group,  five  men 

and  five  women,  to  conduct  the  service, 

and  I  thought  at  the  time  that  their  in- 
dividual and  collective  appearances  left 

much  to  be  desired.  However,  if  they  had 
a  message  to  deliver  and  were  engaged  in 

the  Lord's  work  who  was  I  to  pass  judg- 
ment, though  secretly  I  was  thankful  for 

the  blindness  of  radio. 

Phonograph  Saves  The  Day 

T^HE  service  opened  with  a  hymn  by 
J-  entire  'ensemble.'  What  this  lacked 

in  musical  quality  was  perhaps  compen- 
sated for  by  the  fervor  of  the  singers.  As 

I  listened  to  their  opening  rendition  I  ex- 
perienced a  sinking  sensation.  But  I  con- 

soled myself  with  the  thought  that  pos- 
sibly their  service  Would  improve  as  they 

"warmed  up." 

They  "warmed  up"  alright  but  there 
was  no  improvement,  at  least  not  from 
my  viewpoint!  The  opening  hymn  con- 

cluded their  "pastor"  delivered  an  ex- 
temporaneous prayer,  in  which  he  asked 

for  everything  except  the  New  York 
Central  Railroad,  following  which  the 
most  woebegone  female  of  their  group 
attempted  an  alleged  soprano  solo  of  an 
anthem.  It  was  terrible,  but  I  was  com- 

forted and  able  to  bear  it  by  recalling  to 
mind  what  the  early  Christian  martyrs 

(Continued  on  page  44) 
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Conform 
to  the 

Wishes 

of 

Air 
Listeners 

He  feels  perfectly  at  home   with   WBBM 
nPO  THE  readers  of  Radio  Age  who  have 

-*-  formed  the  habit  of  spinning  their  dials 
to  226  meters,  the  pleasing  voice  of  Maur- 

ice B.  Silverman  has  become  an  established 

institution.  His  ability  to  adapt  his  song 
and  style  to  fit  the  program  is  responsible 
in  a  great  measure  for  the  well  deserved 
popularity  he  has  attained. 

Mr.  Silverman,  like  Charlie  Garland, 
the  genial  director  of  WBBM,  attempts 
to  select  his  repertoire  in  accordance  with 
the  requests  from  his  audience. 

And  so  in  response  to  the  demands  of  a 
number  of  his  admirers  we  present  this 
opportunity  of  peering  beyond  the  micro- 

phone into  the  life  of  the  popular  enter- 
tainer. 

But  let  Mr.  Silverman  tell  about  it  in 
his  own  way: 

"T>  ROADCASTING  gets  into  the  sys- 

■*-*  tem"  he  said.  "I  suppose  a  good 
and  terse  description  of  why  I  enjoy  it  is 
to  say  I  get  a  great  big  kick  out  of  it.  I 
have  been  singing  as  far  back  as  I  can  re- 

member. In  fact,  when  I  was  a  youngster, 

my  ambition  was  to  be  an  actor.  I  don't 
know  why,  because  nobody  ever  accused 
me  of  having  talent  that  the  world  would 
pay  a  price  to  see  and  hear.  Anyway,  I 
never  did  quite  realize  my  ambition,  ex- 

cept to  take  part  in  amateur  theatricals 

— mostly  singing  parts.  Now  I'm  an  ad- 
vertising man.  Who  knows — perhaps 

broadcasting  and  advertising  to  me  were 
synonymous. 

"It  was  just  one  of  those  little  incidents 
that  got  me  to  be  an  air  bug.     I  was  tun- 

ing in  long  distance  stations  one  evening 
and  I  got  some  strange  sounds  on  new  dial 
readings.  I  thought  surely  I  had  Hono- 

lulu— until  the  announcer  brought  me 
back  close  to  home.  In  fact,  it  was  so 
close  that  I  could  see  the  towers  from  my 
back  porch.  You  guessed  it.  It  was  sta- 

tion WBBM.  A  day  later  I  quite  casu- 
ally remarked  to  a  friend  who  resides  in 

the  Broadmoor  Hotel  where  the  station 

is  located,  I  would  like  to  sing  over  the 

air.  In  a  few  days  I  got  a  calltoc'mon over.  I  went  to  the  home  of  Mr.  Atlass, 
owner  of  the  station,  stood  before  the 

mike,  and — there  you  are* 
"There  are  peculiarities  about  some 

voices  that  make  them  suitable  for  broad- 

casting. I  have  heard  singers  with  beau- 
tiful, melodious  voices,  and  these  same 

singers  went  'flat'  over  the  air.  I  am 
fortunate  in  having  put  my  stuff  over  via 
the  microphone  route.  When  asked  to 
sing  otherwise,  I  invariably  beg  off.  I 

don't  like  to  spoil  the  illusion.  I've  been successful  as  a  broadcast  entertainer. 

Why  take  a  chance? 
"The  fascinating  part  about  singing  to 

the  great  audience  of  invisible  listeners  is 
that  you  are  ever  wondering  how  they  are 
receiving  your  offerings.  The  silence  of 
the  studio,  and  the  businesslike  manner 
in  which  the  work  around  the  studio  is 

conducted,  gives  the  performer  little  en- 
couragement. But  when  letters  come  in 

from  far  off  places,  that's  where  the  real 
thrill  begins.  And  when  your  friends 
meet  you  and  thank  you  for  entertaining 
them,  it  makes  you  feel  as  though  you  are 

really  doing  something  worth  while.  It 
helps  a  fellow  keep  in  touch  with  his 

relatives,  too.     That's  a  great  time  saver 
— isn't  it? 

UWBBM  is  a  habit  with  me.  With  a 

^  »  few  exceptions,  I  have  done  all  my 

air  singing  from  that  station.  It's  a  home- like place  to  me.  I  feel  I  have  a  personal 
interest  in  it  and  in  all  the  members  of  the 
staff- — and  in  Leslie  and  Ralph  Atlass,  too. 

They  own  the  station,  you  know — and 

they  are  a  couple  of  dandy  boys.  I've 
been  dividing  my  time  between  the  stu- 

dios at  the  Broadmoor  Hotel  and  Stewart 
Warner.  I  feel  perfectly  at  home  in  both 

places. 
"What  kind  of  songs  do  I  prefer  to  sing? 

Well,  you  see,  a  singer  likes  to  please  his 
entire  audience.  So  I  do  a  bit  of  every- 

thing— radapt  myself  to  the  nature  of  the 
program  that  holds  sway  at  the  time.  I 
have  had  streaks  when  I  featured  the  Irish 
melodies  of  Olcott.  Again,  I  get  a  craving 
to  see  how  I  can  put  over  a  few  melodies 
of  McCormick.  Then  I  will  do  some  real 
jazzy  stuff.  And  then  I  try  the  character 
numbers  with  a  sandwich  of  poetry  recited 
for  the  sake  of  variation.  I  really  like  the 
songs  that  enable  me  to  interpret  the  com 

posers'  thoughts.  'Waiting  for  Ships 
That  Never  Come  In'  is  a  number  I  have 
been  requested  to  repeat  several  times. 

But  my  aim  is  to  try  and  please  the  listen- 
ers. In  fact,  that  is  the  chief  incentive  of 

everyone  who  broadcasts.  That's  why  we 
always  appreciate  receiving  communica- 

tions by  wire,  mail  or  phone." 
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Chicagoan  Witnesses  KFI's Auditions 
Relates  method  used  by  this  station  in  pick- 

ing its  radio  talent. — By  Lindsay  McPhail 

i  i  T)USH  the  elevator  button  '  R'  and  get 
-*-  off  when  the  elevator  stops,"  says 

pretty  Miss  Brundage  in  the  main  floor 
offices  of  the  Earle  C.  Anthony  Motor  Co. 
in  answer  to  my  query  as  to  the  location 
of  hostilities  of  Radio  KFI.  Yes,  folks, 
Radio  KFI  is  just  the  way  they  announce 
it  out  on  the  West  Coast,  or  RADIO 
KHJ,  or  RADIO  anything,  just  as  brief 
and  to  the  point  as  possible. 

To  go  on,  the  elevator  did  stop,  sure 
enough,  right  at  the  radio  studio  on  the 
fifth  floor,  and  I  alighted  from  the  self- 
service  elevator  to  find  the  busiest  radio 
station  I  had  ever  seen  in  my  life. 

A  radio  singer,  Miss  Delbridge,  was 
singing  a  grand  opera  aria,  with  my  good 

friend,  Les  Adams,  at  the  piano.  I  stepped 
a  few  paces  around  to  the  outside 
right  of  the  studio  proper,  into  a  room 
where  at  least  twenty  people  were  wait- 

ing, some  standing,  some  seated.  Soon 
Miss  Delbridge  had  finished  singing  her 

song — but,  to  my  surprise,  there  was  no 
attempt  made  to  announce  her.  How- 

ever, in  a  minute  or  two  a  deep  voice 

shouted  out  over  the  Mike,  "Miss  Hansen 

in  the  studio,  please!" 
"My  stars!"  says  I  to  myself,  says  I, 

"what  a  dizzy  way  to  conduct  a  pro- 
gram!" Still,  I  soon  realized  what  I  took 

to  be  a  broadcast  program  was  nothing 
but  a  tryout  for  talent.  Yet,  why  was  I 
supposed  to  know  that? 

Surely  enough,  this  was  Friday — "Audi- 
tion day"  at  Radio  KFI.  RADIO  KFI— 

don't  forget  that.  Friday  afternoon  from 
two  to  five  is  the  tryout  session  of  this 
important  station.  A  very  rigid  test  is 

put  to  each  "ham"  attempting  to  become 
an  "artLt".  I'd  hate  to  appear  before  this 

jury  of  entertainment — for  it's  cruel.  At least  two  of  the  announcers,  one  of  them 
a  program  director,  sit  outside  the  studio, 
right  in  amongst  the  future  victims,  and 
cut  the  poor  tryout  acts  to  pieces.  Miss 
Hansen,  who  you  remember  was  called 
into  the  studio  in  the  last  paragraph,  was 

an  elocutionist.  She  elocutioned.  "Ter- 
rible, Horrible,  Impossible!!!"  came  in 

grunts  from  the  jury  outside;  "sounds  like 
a  peddler  trying  to  sell  his  last  peck  of 

potatoes!"  Then,  a  few  minutes  later, 
the  same  "Jury"  was  breathing  easier. 
'Ah,  not  so  bad"  was  their  tone,  as  Miss 
Morgan  sang  her  song;  Miss  Morgan  was 
young,  sweet,  beautiful,  of  long  titian 

tresses,  but  that's  not  the  reason  Glen 
Rice,  chief  announcer  and  director  of 

Radio  KFI,  said  "Not  so  bad" — she 
really  could  sing,  and  was  later  signed 
up  to  sing  for  the  station  for  three 
months. 

"Mr.  Schmidt,"  came  over  the  Mike 

once  more  from  Les  Adams,  "come  into 
the  studio,  please."  Mr.  Schmidt  was  a 
violinist  with  the  usual  line  of  the  "punk" 
performer,  and  he  started  in  with  the 

usual  talk  of  "I  vas  vunce  in  the  Pitts- 

boig  Symphony  Orchestra,"  (just  once!) 
and  then  "My  chee  string  iss  yet  a  little 
damp;"  then,  "accompanied  Madame 
Schoemaker-Tack  in  concert  from  New 

York  to  Chicago."  (Then  he  had  to  walk 
back  to  New  York.) 

ii 

The  Park  Sisters,  June  and  Frances,   ukelele  and  vocal  duet  artists. 

ALL  right,  all  right,  but  you're  not there  now,"  came  Adams'  reply; 

"you're  in  Radio  KFI.  Let's  go!"  and 
then  Schmidt  played,  or  rather  sawed 

vigorously,  keeping  the  rosin  manufactur- 
ers in  business  for  fair.  Just  then  a  funny 

thing  happened.  In  the  midst  of  this 
terrible  operation,  two  of  the  violin  strings 
broke  simultaneously.  One  flew  back  and 

hit  Schmidt  in  the  eye.  "Got  in  Himmel" 
came  over  the  Mike — in  German — and 
whatnot  in  English.  Needless  to  say, 

Schmidt  was  not  hired.  They  "took  his 
telephone  number,"  which  is  the  diplo- 

matic way  of  saying  "Not  so  good."  All 
the  foregoing  is  to  show  how  critical  Radio 
KFI  is  when  it  comes  to  picking  new 
talent.  Out  of  twenty  aspirants,  only 
three  entertainers  were  picked  this  day! 

Inside  the  studio  of  KFI  there  are  no 

drapes  to  be  seen.  The  studio  is  ordinary 

sized,  a  Chickering  grand  piano  is  in  evi- 
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A  group  of  employes  at  KFI. 

desnce,  the  ceiling  or  "roof"  is  sort  of 
iemi-hectagon  in  shape,  and  the  walls 
from  half  way  up  to  the  top  are  covered 
with  monkcloth,  one  thickness,  with  notti- 
ing  but  a  colored  plaster  wall  from  this 
same  half-way  point  to  the  floor.  The 
ceiling  is  quite  high,  at  least  twenty  feet. 
On  the  east  wall  is  a  large  green  light,  in 
sight  of  every  one,  and  over  it  a  sign  read- 

i  ing  "WHEN  THE  GREEN  LIGHT  IS BURNING  EVERY  SOUND  IS 

BROADCAST  BY  RADIO,"  and  on 
the  south  wall  one  reads:  "OUT  OF 
COURTESY  TO  THE  ARTISTS  WHO 
PERFORM  THERE  WILL  BE  NO 
SMOKING  PERMITTED  IN  THIS 

STUDIO,"  and  so  on. 

UpOME  on  back  to  our  operating 
^  room,"  spoke  up  hospitable  Glen 

Rice  at  this  time.  "I'm  sure  you'd 
like  to  see  the  room  and  meet  our  oper- 

ators."   Back  into  the  operating  room  we 
went  (sounds  like  a  convention  of  doctors, 

doesn't  it?)  and  here  we  met  friendly 
'they're  all  friendly  in  California)  F.  W. 
Lilly,  the  chief  engineer.  Mr.  Rice  left 
me  to  Mr.  Lilly,  who  went  on  to  explain 
the  operating  devices  in  the  huge  room. 
where  there  really  are  three  rooms  in  one. 
These  three  rooms  are  the  control  room, 
the  largest  of  the  three,  the  transmitter 
room,  and  the  generator  room,  which  con- 

tains a  set  of  three  motor  generators  and 
a  power  switchboard,  with  a  spare  set  of 
generators  in  case  of  accident  to  the  main 
set. 

There  is  an  item  of  human  interest 
which  I  think  should  be  mentioned  here, 
out  of  courtesy  to  this  station.  An  oper- 

ator sits  at  a  loud  speaker  on  the  small 
table,  seemingly  enjoying  the  KFI  pro- 

gram in  sway,  but  he's  not.  He  Is  a 
special  code  operator,  and  picks  out  the 

(Continued  on  page  59) Louise   Klos,   harpi 
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Find  Fifty-Three  \ 

Sources  of  Radio  Interference 
POWER  companies  in  the  Unite

d 
States  are  paying  a  great  deal  of 
attention  to  radio  interference  and 

means  of  preventing  it,  according  to  E.  P. 
Peck,  vice-president  of  the  Utica  Gas  and 
Electric  Co.,  at  Utica,  N.  Y.,  who  re- 

cently addressed  members  of  the  Utica 
Radio  Association  on  this  subject. 

One  of  the  points  developed  by  Mr. 
Peck  is  the  list  of  probable  causes  of 
interference  as  outlined  in  this  story,  and 
where  possible  the  remedy.  These  causes 
were  tabulated  as  a  result  of  a  great  deal 
of  work  on  the  part  of  the  power  com- 

panies and  allied  interests,  all  of  whom 
have  an  interest,  direct  or  indirect,  in 
radio  reception. 

The  causes  outlined,  of  which  there  are 

53  so  far,  are  as  follows: — 

Sources  of  Interference 

In  Receiver  or  Apparatus  Connected  To  It. 
1.  Improperly  tuned  receiver 
2.  Loose  connection  in  receiver  or 

broken  wires  in  head-phone  or  loud 
speaker  cord 

3.  Defective  grid  leak 

4.  Defective  tuning  condensers — mo- 
mentary shorting  of  condenser  plates 

5.  Fixed  condenser  with  defective  in- 
sulation 

6.  Discharged  or  weak  batteries 
7.  Loose  connections  at  batteries 

8.  "B"  battery  eliminators:  electrolytic 
type  under  certain  conditions 

9.  Bad  socket 
10.  Bad  tube 

From   Apparatus    In   Same    House   with 

Receiver  or  in  Neighbor's  House 11.  Vacuum  cleaners 

12.  Sewing  machine  motors — any  com- 
mutator motor 

13.  Violet-ray  machines 
14.  Ozonators 
15.  Door  bells  and  buzzers 
16.  Switching  of  lamps  or  other  electrical 

devices 

17.  Electrical   heating   pads   with   ther- 
mostat control 

18.  Oil  burners  using  spark  ignition — 
certain  types 
19.  Washing  machines  with  split-phase 

type  of  motor — starting  switch  defective 
20.  Battery  chargers;  vibrating  type 
21.  Battery  chargers;  electrolytic  type — 

under  certain  conditions 
22.  Elevator  controllers  and  motors  of 

the  commutator  type 
23.  Bad  contact  in  switch,  fuse,  socket, 

or  other  device 

24.  Hum    caused    by    having    radio    re- 
ceiver or  its  wiring  near  lighting  wires 

From  Outside  Sources 
25.  Atmospheric  static 
26.  Regenerative  receivers 
27.  Sign  flashers 
28.  Commercial  wireless  (code)  station 
29.  Amateur  wireless  stations 
30.  Induction  coils 
31.  Electric  street  cars 
32.  Defective  rail  bonds  on  street  rail- 

way systems 

Recent  address  of  E. 
P.  Peck,  Vice-Presi- 

dent of  Utica  Gas  and 
Electric  Co.,  gives 
wealth  of  useful  infor- 

mation 

33.  Heterodyning    of    broadcasting    sta- 
tions 
34.  Overlapping  of  broadcasting  stations 
35.  Telephone  ringers 

36.  Induction  from  telephone  and  tele- 

graph lines 
37.  Motion  picture  machines  using  arc 

lamp 

38.  Motors  and  generators  of  the  com- mutator type 

39.  Electric  welding  apparatus 
40.  X-ray  machines 
41.  Static  machines 

42.  Static  produced  by  belts 
43.  Electrical  manufacturing  processes 
44.  Induction   from  high   potential  cir- cuits 

45.  Arcing    wire    in     trees    and    other 
grounded  objects 
46.  Leaking  insulators  on  power  circuits 

47.  Defective  lightning  arresters — power circuits 

48.  Loose  street  lamp  in  socket 
49.  Bad  contact  in  switches 
50.  Lightning  arresters 
51.  Smoke  or  dust  precipitators 
52.  Defective  transformer 

53.  Defective  street  light  rectifiers 

Not  all  Sources 

'"PHIS  does  not  cover  all  possible 
-*-  suorces  of  trouble  by  a  great  deal. 
However,  in  this  list,  it  is  seen  that  there 
are  ten  possible  kinds  of  trouble  that  can 
be  caused  by  your  own  receiver  or  the 
apparatus  connecting  to  it.  There  are 
fourteen  kinds  of  trouble  that  may  occur 
in  the  electric  equipment  in  your  own 

house  or  in  the  neighbor's  house.  There 
are  thirty  sources  of  trouble  that  or- 

dinarily are  outside  your  house,  and  of 

these  nine  may  be  in  the  power  company's 
lines  or  equipment.  The  power  company 
is  very  desirous  of  locating  and  correcting 
every  case  of  radio  interference  caused  by 
its  lines  or  equipment.  The  power  com- 

pany, however,  is  organized  for  the 
purpose  of  delivering  electric  service  to 
its  customers  at  the  lowest  possible  cost, 
and  they  cannot  incur  unjustified  ex- 

penses. Your  power  company  would  be 
subject  to  severe  criticism  if  it  incurred 
large  expenses  for  things  entirely  outside 
its  normal  business.  You  can  see  from 
the  list  of  probable  causes  of  interference, 
only  a  small  fraction  of  the  troubles 
experienced  by  broadcast  listeners  are 

due  to  the  power  company's  equipment. 

The  power  company  cannot  undertake  to 
correct  radio  troubles  not  caused  by  its 
system,  and  it  should  not  be  called  on  to 
investigate  sources  of  trouble  over  which 
it  has  no  control.  Each  one  of  you  has 
the  duty  of  finding  out  whether  the 
trouble  is  caused  by  your  own  set  or  by 
something  in  your  own  house  before  you 
call  on  the  power  company.  If  you  are 
not  capable  of  making  the  necessary 
simple  tests,  or  do  not  care  to  make  them, 
you  should  call  on  the  radio  dealer  who 
supplied  your  set  for  this  assistance  and 
you  should  expect  to  pay  him  forliis  work. 
The  Canadian  publication  on  inter- 

ference has  covered  these  tests  quite  well, 
and  the  following  quotations  are  made 
from  their  report.  It  is  strongly  recom- 

mended you  make  these  tests  yourselves 
in  case  you  are  experiencing  interference, 
other  than  static,  to  your  reception. 

Try  These  Tests 

THIRST  TEST:  To  determine  if  the 
-*-  noise  in  the  receiver  is  due  to  a  fault 
in  your  receiver  or  is  actually  interference 
coming  in  on  the  air.  Disconnect  your 
aerial  and  ground  wires.  If  there  is  no 
reduction  in  the  intensity  of  the  noise 
while  the  broadcast  music  is  stopped  by 
the  disconnection,  the  probability  is  that 
the  source  of  the  noise  is  in  your  own 

receiving  set,  in  the  form  of  a  loose  con- 
nection, faulty  batteries,  or  defective  tubes. 

Shake  your  ground  wire  near  the  ground 
connection  to  make  sure  that  the  noise 

you  hear  is  not  caused  by  a  bad  connection 
at  this  point. 

Second  Test:  To  determine  whether 
the  interference  originates  in  your  own 
house  lighting  circuit. 

From  cases  of  interference  investigated 
it  has  been  found  that  a  great  number  of 
these  are  of  a  purely  local  nature,  originat- 

ing in  such  sources  as  a  lamp  loose  in  its 
socket,  or  a  loose  plug  of  a  heater,  or  from 
faulty  household  apparatus.  While  the 
interference  is  continuous,  open  your  main 
house-lighting  switch  for  a  few  seconds,  at 
the  same  time  listening  in  on  the  receiver. 
If  the  interference  stops  when  the  switch 
is  open,  the  source  of  the  interference  is 
probably  in  your  own  circuit.  This  test 
should  be  repeated  several  times,  however, 
as  there  may  have  been  a  misleading 
coincidence  with  something  occurring 
outside  at  the  instant  this  switch  was 

opened.  Many  sources  of  interference  do 
not  start  again  immediately  as  the  switch 
is  closed,  so  that  observations  taken  at 
the  instant  of  opening  the  switch  are  more 
reliable  than  those  taken  at  the  instant 
of  closing  it. 

Third  Test:  To  determine  the  extent 
of  the  area  affected  by  this  interference. 

When  you  are  assured  that  the  inter- 
ference comes  in  on  the  air  and  does  not 

originate  in  your  own  set  or  in  your  own 
house-lighting  circuit,  you  should  com- 

municate with  others  in  your  district  who 
have  Radio  receivers.  Great  care  should 

(Turn  to  page  55) 
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Two  Views  of  Warner  Bros.  Portable 
Transmitter  6XBR 

THE  portable  radio  broadca
sting 

station  of  Warner  Brothers'  motion 
picture  studio  and  Radio  KFWB  is 

the  largest  of  its  kind  to  be  built.  The 
Department  of  Commerce  has  issued  call 
letters  6XBR  on  108  meters,  250  watts  of 

power. 
The  set  has  been  operated  under  all 

conditions  and  has  shown  its  worth  in 
every  way.  It  fills  a  long  felt  want  for 
a  station  on  wheels.  It  can  be  run  out 

and  set  up  in  a  few  minutes'  notice.  It 
can  also  be  brought  to  play  in  less  than 
fifteen  minutes  after  reaching  its  destina- 
tion. 

The  apparatus  is  mounted  on  a  More- 
land  motor  coach,  which  is  twenty-two 
feet  long,  behind  the  dash,  and  gives 
ample  room   for   the   4   panels   and   the 

1   transmitter. 
The  antenna  system  consists  of  two 

collapsible  towers  that  fold  down  against 
I    the  top  of  the  truck,  and  when  extended 
\  reach  the  height  of  forty-five  feet  at  the 

high   end — twenty-five  feet   at   the  low. 
'  The  wires  are  brought  down  in  a  fan  and fastened  to  the  lead  in  insulator.  The 
counterpoise  runs  around  the  top  edge 
of  the  truck,  being  left  open  in  front. 
The  transmitter  is  of  two  hundred  and 

i  fifty  watts,  using  coupled  Hartley  circuit. 
A  maximum  amount  of  coupling  is  used 
to  keep  the  wave  steady  and  sharp. 
The  antenna  circuit  is  detuned  thirty- 
three  per  cent  in  order  to  keep  the  wave 
steady.  The  tuned  grid  and  plate  circuit 
was  given  consideration  but  it  was 
thought    the    Hartley    circuit     properly 

6XBR  Ready  to  broadcast.  Charlie  Wellman,  left,  manager  and  announcer  at 

Warner  Brothers'  radio  station  KFWB,  Hollywood,  California,  and  Frank  N. 
Murphy,  Chief  Electrical  Engineer,   right. 

placed      would      give     better      results. 
Constant  current  (Heissing)  system  of 

modulation  is  used  with  the  usual  success. 
A  fifty  watter  acts  as  a  speech  amplifier 

Warner  Brothers'  portable  radio  station  6XBR.     Closeup  of  battery  racks  charg- 
ing panel,  generators  and  power  panel. 

for  the  250  watt  modulator.  The  speech 
amplifier  is  coupled  to  the  modulator  by 
the  use  of  transformers.  This  stage  of 
amplification  is  very  much  like  the  ordi- 

nary receiving  set  except  that  the  trans- 
formers are  built  to  carry  1,500  volts  and 

the  added  volume  of  voice  which  is 
needed  to  modulate  250  watts. 

The  input  panel  uses  two  stages  of 
power  amplification  with  a  third  stage 
when  needed.  These  stages  are  im- 

pedance coupled  to  give  better  and  clearer 
amplification.  This  panel  delivers  about 
ten  watts  of  energy  to  the  fifty  watt 

speech  amplifier.  A  500,000  ohm  potenti- 
ometer controls  the  volume  of  the  input 

panel.  A  jack  and  plug  arrangement  is 
used  in  all  circuits  to  test  the  plate 

current.  Two"  microphones  may  be  iised 
and  a  switch  is  provided  for  changing 
from  one  to  the  other.  A  separate  panel 
controls  the  power  for  the  generators.  A 
fourth  panel  controls  the  entire  power supply. 

The  two  generators  are  supplied  with 
24  volts  direct  current  and  deliver  1,500 
volts  D.C.  running  at  6,000  R.P.M.  Four 
hours  of  steady  service  is  had  from  one 
charging  of  the  batteries.  Jelly  batteries 
are  used  throughout,  both  for  the  gener- 

ators and  filament. 
Particular  care  was  taken  to  run  all 

wires  in  the  truck  whether  from  batteries 
to  tubes,  or  from  one  panel  to  the  other 
in  lead,  covered  cable  all  of  which  are 
grounded.  This  keeps  any  radio  fre- 

quency out  of  all  the  circuits. (  Turn  to  page  60) 
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ANNO  UN  CEMENT 

The  1926  Radio  Age  Annual 
Is  Now  Ready 

>"pO   MOST  RADIO  FANS  the  Radio  Age  Annual  needs  no ■*•  introduction.     Thousands  of  fans  from  all  over  the  world  have 
been  waiting  for  this  announcement  of  our  1926  ANNUAL,  and 
we  have  a  great  treat  in  store  for  them. 

Many  pages  of  blueprints  of  the  most  successful  hook-ups  of  the  year,  along 
with  complete  descriptions  of  these  sets.  Technical  articles  on  every  phase 
of  radio  written  by  unbiased  radio  experts.  Photographs  and  illustrations 

by  the  score.  ■  A  complete  list  of  broadcasting  stations  with  a  log  you  can  easily 
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iooi  Hookups  Possible  With 

Universal  Test  Board 
By  JOHN  B.  RATHBURN 

RADIO  •xperimenters  who  enjoy  trying 
out  the  various  receiver  hook-ups 

published  from  time  to  time  will  find  the 
universal  test  board  a  very  convenient 
and  rapid  method  of  making  connections. 
Really,  it  is  a  modification  of  the  old  time 

"bread-board"  system  which  has  been 
used  by  experimenters  for  years,  but  as 
the  principal  elements  of  the  receiver 
circuit  are  mounted  permanently  on  the 
bbard,  and  pin  jacks  are  used  for  making 
the  connections,  it  avoids  the  delay  and 
nuisance  of  tightening  wires  under  binding 
posts  or  of  soldering.  Connections  that 
formerly  took  hours  because  of  the  time 
consumed  in  connecting  wires  to  the 
apparatus  can  now  be  made  in  a  few 
minutes  by  inserting  the  tip  plugs  into 
the  small  connection  jacks. 
:  As  now  arranged,  the  board  will 
accomodate  any  radio  receiver  circuit 
containing  from  one  to  six  tubes,  and 

designed  for  operation  on  the  ordinary- 
band  of  broadcasting  wavelengths.  Three 
variable  condensers  which  can  be  utilized 
for  tuning  operations  and  rheostats  for 
controlling  the  filament  current  are  built 
directly  and  permanently  into  the  board 
as  they  are  essentials  of  nearly  every 
receiver  hook-up.  The  same  is  true  of 
the  sockets,  battery  connections  and 
instruments  for  measuring  the  current 
and  voltage.  Tuning  inductances  were 
not  included  in  the  present  layout  for  the 
reason  that  such  coils  are  sometimes 
specially  wound  for  the  circuit  being 
tested  and  also  for  the  reason  that  it  is 
often  required  to  make  tests  on  the  coils 
themselves   which    would    be   impossible 

with  standard  coils  mounted  in  place. 
The  same  applies  to  the  audio  frequency 
transformers,  which  are  not  shown,  for 
sometimes  resistance  coupled  audio  stages 
are  required  in  place  of  the  transformer 
coupled  type,  and  in  such  a  case,  the 
transformers  would  be  decidly  in  the way. 

Simplification  of  the  board  has  as  much 
to  do  with  its  successful  application  as  its 
completeness  in  regard  to  equipment,  and 
while  we  might  have  shown  a  sample  of 
every  type  of  radio  unit  mounted  in  place, 

yet  so  much  apparatus  would  have  com- 
plicated the  board  to  such  an  extent  as 

to  make  its  use  very  difficult,  thus  at 
least  partly  defeating  the  primary  object 
of  the  board.  Too  much  apparatus, 
permanently  installed,  is  as  bad  or  worse 
than  a  deficiency. 

Every  amateur  knows  the  danger  and 
difficulty  of  using  odd  lengths  of  an- 

nunciator wire  or  cotton  covered  magnet 
wire  in  making  connections,  and  possibly 
all  of  us  have  at  some  time  blown  out  a 
tube  or  wrecked  a  coil  because  of  defective 
insulation  on  such  wires.  The  insulation 

always  had  a  way  of  fraying  off  unex- 
pectedly and  left  a  bare  section  of  copper 

that  was  almost  sure  to  cause  trouble 
sooner  or  later.  In  the  Universal  test 
board  this  difficulty  is  overcome  by  the 
use  of  braided  rubber  covered  fixture 
wire,  similar  to  that  used  in  the  wiring  of 
chandeliers  or  similar  lighting  fixtures, 
and  with  this  insulation  one  may  be  sure 
of  protection  against  plate  voltage  shorts 
on  as  high  as  350  volts.  Phone  tips  are 
then  soldered  to  the  ends  of  the  fixture 

wire  for  contact  with  the  jacks,  and  after 
the  end  of  the  braid  is  carefully  waxed 
there  will  be  no  danger  of  fraying. 

Connection  is  made  from  point  to  point 
by  inserting  the  tips  into  the  jacks  of  the 
mounted  apparatus  or  into  the  numerous 
blank  spares  placed  around  the  panel  at 
convenient  intervals.  At  points  where 
more  than  one  connection  is  likely  to  be 
made  to  the  terminals  of  the  apparatus, 
double  jacks  are  connectedin  parallel. 
This  is  true  of  the  variable  condenser 
connections  and  similar  places.  Spare 
jacks  for  parallel  connections  are  inserted 
between  the  condenser  unit  groups  so 
intermediates  or  bypass  condensers  can 
be  quickly  inserted. 

General  Layout  of  Panel 

\  LAYOUT  scheme  was  followed  which 
-^-corresponds  closely  to  the  unit 
sequence  of  a  radio  frequency  circuit, 
that  is,  arrangements  were  made  for 
the  tuning  units  at  the  left  end  of 
the  panel  in  accord  with  most  scherrN 
atic  diagrams,  while  holes  were  drilled 
at  the  right  hand  end  for  the  audio 
frequency  equipment.  Thus,  starting 
at  the  left  hand  edge,  come  the  three 
variable  condesners  with  connections  and 
holes  for  the  tuning  inductances,  with  the 
rheostatic  controls  at  approximately  the 
center  of  the  panel.  At  the  right  hand  or 
output  end  are  the  Amperites  for  fixed 
control  of  the  audio  frequency  tube 
filaments  and  the  output  posts. 

A     schematic     diagram    showing    the 
connections  of  a  typical  five  tube  hook-up 

(Turn  to  page  39) 
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(Continued  from  page  37) 
is  shown  on  the  first  blueprint,  Fig.  1. 
It  should  be  understood  that  this  diagram 
is  only  one  example  of  the  thousands  of 
circuits  possible  on  the  board,  and  that  it 
is  essentially  for  the  purpose  of  illustrating 
the  use  of  the  device  in  making  experi- 

mental hook-ups.  For  this  reason  only 
the  permanent  parts  of  the  board  are 
shown  in  full  heavy  lines  while  the  tem- 

porarily attached  parts  and  also  the 
wiring  are  shown  in  dotted  lines  to  dis- 

tinguish the  test  parts  from  those  tem- 
porarily installed. 

To  distinguish  the  wiring  connections 
from  the  outlines  of  the  temporary  parts, 
the  wires  are  shown  as  wavy  irregular 
dotted  lines,  terminated  at  either  end  by 
the  small  triple  circles  that  indicate  the 
connection  jacks.  Drawn  in  this  way,  it 
is  easy  to  understand  the  part  that  the 

'jacks  play  in  the  connection  of  the 
circuit.  At  other  points  will  be  seen  the 
spare  and  unconnected  jacks  that  have 
not  been  used  in  this  test  circuit  but 
which  may  be  useful  in  some  other  type. 
Battery  binding  posts  are  located  along 
the  back  (Upper)  edge  of  the  panel  so 
that  they  will  be  out  of  the  way  of  the 
operator  when  he  is  working  on  the  panel, 
but  at  the  same  time  so  that  they  will  be 
in  full  view  at  all  times. 

Each  of  the  battery  binding  posts  is 
marked  with  its  nature  and  voltage  in 
the  usual  way  with  extensions  brought 
down  to  the  main  through  busbar  which 
run  the  full  length  of  the  panel.  The 
filament  current  is  taken  in  at  the  posts 

marked  ( — A)  and  (+A)  with  an  auxiliary 
post  (AA)  used  in  cases  where  8  volt 
tubes  are  used  in  the  amplifying  stages, 
and  a  special  jack  (JA)  is  installed  for 
making  this  connection  when  necessary. 

A  battery  switch  (SW)  in  the  ( — A)  line 
cuts  off  the  battery  current.  It  is  be- 

coming very  common  practice  to  employ 
two  filament  voltages  since  the  new  eight 
volt  power  tubes  have  been  placed  on  the 
market,  hence  the  8.0  volt  line  is  brought 
down  into  the  audio  frequency  stages 
only,  or  so  that  it  can  be  connected  to  the 
last  two  tube  sockets  at  the  right. 

"B"  battery  connections  are  shown  for 
22.5  volts,  45.0  volts,  67.5  volts,  90  volts, 
and  135  volts,  but  the  later  voltage  is 
only  run  as  far  as  the  last  two  audio 
stages  for  obvious  reasons.  Next  to  the 

"A"  posts  come  two  sets  of  connections 
for  the  "C"  battery,  one  set  marked 
( — CI)  and  (  +  C1)  being  for  biasing  the 
audio  stages  while  ( — C2)  and  (  +  C2)  are 
for  the  radio  frequency  circuit  when  this 
division  is  to  be  supplied  with  a  battery 
bias  in  the  grid  return  circuit.  There  are 
circuits  in  which  more  bias  batteries  are 
used,  but  such  cases  are  not  common. 

Both  Jacks  (J1-J2)  and  binding  posts  are 
placed  in  the  "Output"  at  the  right  so 
that  any  sort  of  connection  can  be  had 
with  the  phones  or  loud  speaker. 

Negative  B  Return 

/^|NE  problem  that  was  difficult  to ^-J  solve  was  that  problem  involved  in 
making  the  interconnections  between  the 
"A"  and  "A"  batteries  that  occurs  in 
every  circuit.  For  example,  in  some 
circuits  the  (+A)  and  ( — B)  are  con- 

nected together  while  in  others  the  con- 
nection is  made  between  ( — A)  and  ( — B). 

Actually  it  does  not  usually  make  a  great 
deal  of  difference  in  a  receiving  set  which 
connection  is  used,  but  for  the  sake  of 
conforming  with  the  various  diagrams  a 
permanent  cord  tip  is  connected  to  the 
( — B)  post  which  can  be  plugged  into 
either  tip  jack  connected  to  the  ( — A)  or 
(  +  A)  posts.  As  shown,  the  cord  from 
(— B)  is  plugged  into  the  (+A)  jack.  A 
third  jack  (J5)  is  connected  to  the  (—A) 
post  so  that  it  can  be  connected  to  ground 
as  is  generally  necessary  in  the  majority  of 
circuits.  It  is  in  use  in  the  circuit  illus- 
trated. 

Two  antenna  connection  posts  (ANT-1) 
and  (ANT-2)  are  provided  for  tapping 
into  the  primary  circuit  of  the  antenna 
coupler.  Two  are  necessary  with  the 

present  day  single  circuit  antenna  in- 
ductance which  is  generally  provided 

with  one  tap  for  broad  tuning  and  one 
antenna  tap  for  sharper  tuning.  The 
ground  post  at  (GND)  needs  no  further 
comment  except  that  it  is  provided  with 
three  jacks. 

All  sockets  are  of  the  standard  Navy 

type.  When  the  UV-199,  UX-120  or 
other  odd  base  tubes  are  employed  it  will 

Here  is  the  Answer  to  the 

Radio  Fan's  Prayer! 
In  this  article  Mr.  Rathbun 

has  considered  the  wishes  of 
many  Radio  Age  readers  and 
presented  a  simple,  yet  effective, 
method  of  making  tests  of 
various  circuits  without  having 
to  do  an  endless  amount  of 
wiring  and  connecting  of  wires 
and    apparatus. 
By  means  of  the  Universal 

test  board  described  in  these 
pages  any  reader  who  has  any 
curiosity  as  to  the  values  of 
the  many  circuits  he  reads 
about,  may  readily  test  their 
worth  and  assure  himself  a 

maximum  of  pleasure  and  edu- 
cation while  going  through  the 

process. 

be  necessary  to  use  adapters.  Any 
socket  can  be  used  independently  or  as 

many  may  be  used  as  required — five  in 
the  circuit  illustrated.  While  theo- 

retically, a  rheostat  should  be  supplied 
with  every  socket,  yet  this  led  to  so  much 
complication  that  a  compromise  was 
decided  upon.  According  to  conventional 
practice,  the  two  radio  frequency  stages 
are  operated  by  one  rheostat,  hence  the 
rheostat  (Rl)  was  used  to  control  the 
first  two  tubes,  marked  (1)  and  (2).  As 
the  third  tube  (3)  is  generally  a  detector, 
it  is  given  an  independent  rheostat  (R2) 
which  controls  this  tube  alone  and  which 
may  also  be  used  when  the  tube  is  acting 
as  a  detector  without  any  preceeding 
radio  frequency  stages. 

With  a  circuit  employing  three  stages 
of  radio  frequency  the  tube  (3)  is  no 
longer  a  detector  and  tube  (4)  now  takes 
its  place.  This  made  the  rheostat  (R3) 
necessary  for  the  independent  control  of 
tubes  (4),  and  this  acts  in  combination 
with  the  Amperite  (R4)  which  is  used 
when  tube  (4)  is  an  audio  amplifier.  The 
remaining  audio  tubes   (5)   and    (6)   are 

controlled  by  the  two  Amperites  (R5) 
and  (R6)  for  the  audio  tubes  are  seldom 
critical  and  operate  satisfactorily  on 
fixed  resistor.  As  the  Amperites  allow  the 
full  permissable  potential  on  the  filaments, 
the  rheostat  (R3)  simply  modifies  the 
action  of  the  Amperite,  (R4),  reducing 
the  current  below  normal  as  may  be 
required  with  a  detector  tube. 

All  grid  and  plate  connections  on  the 
sockets  are  provided  with  jacks  so  that 
they  may  be  connected  to  the  proper  part 
of  the  circuit,  regardless  of  the  relative 
position  of  the  tube  itself.  When  it  comes 
to  a  question  of  polarity  in  regard  to  the 
"A"  battery  connections,  as  in  the  case 
of  the  detector  tube  in  which  the  positive 
side  of  the  filament  must  be  connected  to 
the  grid  return,  separate  jacks  are 
provided  which  allow  the  (3)  and  (4) 

tubes  to  be  connected  either  to  the  posi- 

tive or  negative  "A"  line  as  may  be 
required  for  the  proper  bias.  At  (GL) 
and  (GC)  are  clips  for  the  connection  of 
grid  leaks  and  grid  condensers,  a  set  of 
clips  being  at  each  tube  where  condensers 
and  leaks  may  be  required. 

In  certain  classes  of  circuits,  grid 
condensers  and  leaks  are  used  in  the  radio 
frequency  and  audio  frequency  tubes  as 
well  as  for  the  detectors.  In  amplifying 
a  negative  bias  is  always  required,  and 
when  the  arrangement  of  the  tuning 
condensers  is  such  that  the  direct  bias 

through  the  grid  return  no  longer  reaches 
the  grid,  then  leaks  must  be  provided 

from  " — A"  line  or  from  a  biasing  "C" 
battery.  For  this  reason,  every  tube  has 
its  condenser  and  leak  clips. 

Fig.  1A  shows  how  the  condenser  and 
leak  clips  can  be  made  out  of  thin  sheet 
brass  when  they  cannot  be  obtained  at 
your  local  radio  store.  A  flat  Muter  type 
condenser  (GC)  is  held  by  grooves  in  the 
clips  while  the  usual  cartridge  type  leak 
(GL)  is  held  by  depressions  sunk  in  the 
tops  of  the  clips. 

Plate    Potential    Jacks 

pURRENT  from  the  various  "B" ^  battery  lines  is  taken  from  a  num- 
ber of  jacks  located  at  various  advanta- 

geous points,  as  near  the  radio  frequency 
and  audio  frequency  stages.  There  are 
at  least  as  many  connections  to  the 
"B"  lines  as  there  are  tubes,  but  all  of 
the  connections  are  of  course  not  taken 
from  the  same  line.  As  a  rule,  the  radio 
frequency  tubes  work  best  on  45  volts  of 
"B"  battery,  the  detector  on  either  22.5 
or  45  volts  while  the  audio  frequency 
tubes  require  from  90  to  135  volts  for  the 
best  performance.  When  resistance  coup- 

ling is  used  in  the  audio  stages  it  is  almost 
universal  practice  to  use  135  volts  on  the 

last  three  tubes.  The  layout  of  the  "B" 
bus-bar  has  been  based  on  this  practice. 

Simple  "idle  holes"  have  been  provided 
at  different  points  for  bolting  down  the 
temporary  apparatus.  Such  holes  are 
indicated  by  single  full  circles  instead 
of  the  three  concentric  circles  used  for 
indicating  the  jacks.  In  testing,  only  one 
or  two  holes  will  be  all  that  is  necessary 
for    the    attachment    of    the    apparatus. 

In  making  comparisons  between  diff- 
erent hook-ups  and  to  determine  the 

output  energy  and  "space  current"  of the  tubes,  it  is  necessary  to  include  a 
(Turn  to  page  42) 
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{Continued  from  page  39) 
milliammeter  (MA)  in  the  output  cir- 

cuit or  at  a  point  where  all  of  the  plate 
current  flows  through  the  meter.  The 
milliammeter  is  shown  at  (MA)  connect- 

ed in  the  ( —  B)  line,  hence  in  this  position 
all  of  the  current  passes  through  (MA) 

no  matter  what  "B"  voltage  may  be 
used  at  that  time.  Other  connections 
can  be  used  for  special  conditions,  but 
for  all  around  service  it  has  been  found 

that  the  present  arrangement  is  best. 

A  known  "B"  battery  plate  voltage  is 
imperative  for  making  comparisons  be- 

tween different  circuits  as  the  volume  of 
sound  depends  largely  upon  the  potential 
on  the  plates.  With  weakened  batteries 
or  unknown  plate  voltages  an  entirely 
wrong  idea  may  be  had  of  the  capabilities 
of  a  receiving  set,  and  undoubtedly  many 

excellent  circuits  have  been  unjustly- 
condemned  because  of  a  weak  "B" 
battery  used  at  the  time  of  the  tests. 

For  this  reason,  a  two  scale  Weston  "B" 
battery  voltmeter  has  been  installed  at 
(VM),  so  arranged  that  the  voltage  can 

be  read  at  any  point  on  the  "B"  lines,  and 
by  means  of  the  two  scales  can  be  made  to 
record  high  or  low  voltages  accurately: 

The  (0-50)  volt  scale  is  used  for  the 

22.5  and  45  volt  "B"  lines.  By  turning 
the  button  to  the  other  side  of  its  travel 
the  instrument  reads  voltages  up  to  100 

volts.  By  means  of  jack  connections  be- 
tween the  90  volt  and  135  volt  lines,  the 

voltmeter  reads  the  difference  between 
90  and  135  volts  or  45  volts  when  the 
batteries  are  in  good  condition.  To 
determine  the  voltage  on  the  135  volt 
line,  add  the  voltages  found  by  the  latter 
method  to  the  voltage  of  the  90  volt  line. 
Of  course,  a  150  volt  scale  meter  would 

avoid  this  complication,  but  unfortun- 
ately voltmeters  with  a  150  volt  scale 

are  rather  difficult  to  obtain  on  the  open 
market. 

Potentiometer    Control 

DOWN  near  the  lower  left  hand  corner 
is  found  a  potentiometer  (PO) 

by  which  the  tube  bias  potential  can  be 
regulated  on  radio  frequency  circuits. 
It  is  shown  connected  into  the  first  radio 

radio  stage  of  the  illustrative  circuit 
thus  affording  a  means  of  controlling 
free  oscillations  in  the  radio  frequency 
stages.  The  outer  binding  posts  of  the 
potentiometer  are  connected  permanent- 

ly across  the  "A"  battery  lines  as  usual, 
but  the  center  post  going  to  the  slider 
member  is  provided  with  a  jack  so  that 
the  variable  potential  can  be  connected 
at  any  point  desired,  either  to  the  front 
tube  or  any  other  tube  in  the  circuit. 
Any  resistance  can  be  used,  but  a  400 
ohm  potentiometer  is  probably  the  best. 

Two  jacks  are  provided  for  each  of  the 
variable  condenser  connections  for  at 
least  two  connections  are  generally  made 
to  these  devices.  The  condensers  are 

placed  well  up  toward  the  back  of  the 
board  so  that  working  room  for  the  at- 

tachment of  the  inductances  will  be  had — 
clear  of  the  condenser  dials.  It  is  always 
advisable  to  use  verniers  on  these  con- 

densers so  that  sharp  circuits  can  be 
accurately  tuned,  but  in  the  present 
board  only  plain  dials  are  shown  with 
verni-knobs  of  the  contact  type. 

One    midget    condenser    (Kl)    of    the 

variable  type  is  shown  at  the  left  hand 
end  of  the  panel  by  which  loop  regenera- 

tion can  be  controlled  in  receivers  of  the 

superheterodyne  type,  or  it  can  be  used 
in  any  one  of  the  many  types  of  circuits 
where  a  variable  condenser  of  approxi- 

mately 0.000045  mfd.  is  used  for  con- 
trolling the  free  oscillations  of  the  radio 

frequency  stages.  At  (RES)  is  a  variable 
high  resistance  such  as  the  Bradleyohm 
used  in  some  circuits  for  the  control  of 
free  oscillations.  Generally,  the  range 
of  resistance  for  this  purpose  is  10,000  to 
100,000  ohms. 

Variable  Condensers 

T^OR  tuning  the  radio  frequency  trans- 
-*-  formers  and  the  antenna  coupler 
there  are  the  three  variable  condensers 

LIST   OF   PARTS 

1— 18"x24"xl-4"     Formica 

panel. 6 — Benjamin    "Clearatone" standard  tube  sockets. 

3 — 0.00035  mfd.  Erla  "Equi- 
space"   variable    conden- sers. 

68 — Yaxley    Midget  jacks  for 
pin    connectors. 

68 — Yaxley    Midget   cord    tip 
connectors  for  the  above  jacks. 

18 — Eby  binding  posts,  plain. 
1 — General   Radio    400   ohm 

potentiometer,   Type   214A. 
25 — Fixture     wire     for     cord 

connectors. 
1 — Erla  battery  switch. 
2— Carter  "Imp"  Rheostats, 

6  ohms    resistance. 
2 — Carter  "Imp"  Rheostats, 

25  ohms  resistance. 

2 — Amperites  and  mount- 
ings for  201A  tube  control. 

2 — Sets  of  grid  condenser 
and  leak  mounting  clips. 

2 — Muter  0.00025  mfd.  fixed 

grid   condensers. 
2 — Muter  0.0005  mfd.  fixed 

grid  condensers. 
1 — Weston  Milliammeter,  50 

volt  scale.     Panel  type. 
1 — Weston  Two  Scale  Volt- 

meter, 0-50  and  0-100  scales. 
Panel   type. 

1 — Midget  condenser,  var- 
iable. 

(K2-K3-K4)  located  beneath  the  panel 
with  the  shafts  projecting  above  the 
upper  surface  for  the  attachment  of  the 
dials.  In  the  majority  of  cases  a  capacity 
of  0.00035  mfd.  is  sufficient  for  tuning 
most  of  the  commercial  coils  to  the  broad- 

casting range  of  wavelengths  hence  this 
size  of  Erla  variable  condenser  was  used, 
but  in  any  case  it  is  always  possible  to 
substitute  the  0.0005  mfd.  size  when 
required  without  much  derangement  of 
the  connections.  The  condensers  used  on 

the  trial  board  are  of  the  straight-line 
frequency  type. 

For  the  convenience  of  the  intending 
constructor,  a  list  of  materials  is  attached 
which  gives  the  size  and  make  of  the  parts 
used   in   the  construction   of  the  experi- 

mental board.  This,  of  course,  does  not 
include  the  parts  of  the  demonstration 
circuit  shown  by  dotted  lines. 

Panel    Drilling 

TN  THE  second  drawing,  Fig.  2  is  a 
J-  drilling  diagram  showing  the  center  to 
center  dimensions  used  for  the  holes 
drilled  in  the  experimental  board  and  for 
the  particular  makes  of  apparatus  listed 
in  the  bill  of  materials.  When  any  other 
make  of  parts  is  used  this  drilling  may  be 
changed  to  agree  with  the  templets  of 
the  parts  at  hand,  but  in  general,  the 
center  to  cmter  location  of  the  parts 
themselves  should  remain  in  practically 
the  same  position. 

In  the  four  corners  of  the  panel  will  be 
seen  holes  that  are  to  be  used  for  the 
attachment  of  the  legs  on  which  the  panel 
is  supported.  These  legs  are  made  from 
wooden  rubber  tipped  door  stops  which 
provide  plenty  of  clearance  for  the  parts 
hanging  below  the  board.  They  can  be 
obtained  at  almost  any  hardware  store  or 
carpenter  shop. 

Several  of  the  parts  are  dismounted  and 
the  clips  are  connected  direct  to  the  panel. 
For  example,  the  clips  for  the  Amperites 
come  ready  mounted  on  a  strip  of  insu- 

lation when  received  from  the  dealer, 
but  to  save  space  the  clips  are  remove 
from  the  strip  and  placed  on  the  panel 
direct.  The  tube  sockets  are  mounted 
entire  without  dismounting  any  of  the 

parts,  and  the  Benjamin  sockets  shown 
on  the  panel  have  shock  absorber  at- 

tachments which  make  dismounting 

rather  a  difficult  if  not  undesirable  pro- 
position. Please  note  that  the  Erla 

variables  are  provided  with  two  holes, 
one  for  the  main  shaft  and  bushing,  and 
one  for  a  small  pilot  screw  that  prevents 
the  condenser  from  swinging  around  the 
main  mounting. 

Assembly  of  Board 

FIG.  3  shows  all  of  the  parts  in  position 
but  unwired.  The  dotted  lines  indi- 

cate all  parts  below  the  panel  in  this 
drawing  for  this  is  a  plan  view  looking 
down  on  the  apparatus,  hence  the  dotted 
lines  must  not  be  confused  with  the 
dotted  lines  used  for  indicating  wires. 
The  supporting  legs  are  indicated  by 
four  large  circles  at  each  corner  of  the 
board  with  the  nuts  in  full  lines.  There 
should  be  no  difficulty  in  understanding 
this  drawing. 

At  the  right  side  of  the  plan  view  is  an 
elevational  view  taken  from  the  side 

which  shows  the  legs,  the  variable  con- 
densers and  the  rheostats  hanging  be- 

neath the  panel. 

Completely  Wired  Assembly 

'"PHE  next  step  in  the  progress  of  the 
-*-  construction  is  the  wiring  of  the  assem- 

bly as  in  Fig.  4.  This  is  identical  with 
Fig.  3  with  the  exception  that  all  dotted 
lines  in  Fig.  4  indicate  wires  run  across 
the  bottom  of  the  panel.  Foreign  wiring 

to  test  parts  is  not  shown  of  course  in 
this  view  which  is  meant  only  to  show  the 
permanent  wiring.  This  should  be 
studied  in  connection  with  the  schematic 

diagram  of  Fig.   1 
The  permanent  wiring  on  the  bottom 

of  the   panel  is   flexible   rubber   covered 
(Turn  to  page  44) 
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(Continued  from  page  42) 
wire  provided  with  lugs  or  eyes  soldered 
at  each  end.  The  eyes  are  then  tightened 
down  under  the  connection  screws 
affording  an  excellent  contact  of  low 
resistance  and  yet  one  which  can  be 
removed  with  less  effort  than  the  con- 

ventional type  of  busbar  soldered  con- 
nection used  in  the  general  run  of  receiv- 

ing sets.  The  use  of  flexible  rubber  in- 
sulated strand  also  makes  it  possible  to 

change  the  connections  around  without 
regard  to  the  layout  of  the  apparatus 
when  desired,  and  without  danger  of  short 
circuits. 

You  should  be  particularly  careful  to 
make  sure  that  all  connections  are  firm 
and  clean,  and  that  the  jacks  are  properly 
connected  to  the  leads.  Poor  contacts 
may  lead  to  false  conclusions  in  making  a 
test  by  introducing  an  unknown  degree  of 
resistance  or  may  cause  an  actual  open 
circuit. 

Both  the  meters  have  polarity,  and 
care  should  be  taken  that  the  current 
passes  through  the  instruments  in  the 
proper  direction.  If  the  polarity  should 
be  reversed  there  is  danger  that  the  needle 
will  be  bent  or  that  other  damage  will  be 

done  to  these  delicate  parts.  The  posi- 
tive pole  of  the  battery  should  go  to  the 

positive  side  of  the  instruments,  and  the 
wires  should  be  kept  clear  from  the  met- 

ers or  at  least  should  not  be  run  across  the 
backs 

Testing  With  the  Board 

WHEN  connecting  the  board  up  in 
position  make  sure  that  you  have  a 

good  ground,  made  to  a  cold  water  pipe 
wherever  possible  and  to  a  steam  or  hot 
water  heating  pipe  when  no  other  ground 
is  convenient.  A  good  ground  is  one  of 
the  essentials  of  proper  circuit  work. 
Many  experimenters  have  two  or  even 
three  aerials,  each  of  a  different  length 
so  that  the  effect  of  aerial  length  on  the 
tuning  of  the  sets  can  be  studied.  While 
good  light  is  an  essential,  yet  be  careful  in 
bringing  a  drop  light  in  the  vicinity  of  the 
panel  as  the  cord  is  likely  to  cause  induc- 

tive noises — particularly  if  an  alternating 
current  supply  is  used. 

All  batteries  should  be  kept  up  in  first 

class  condition,  and  storage  "B"  batteries 
are  highly  desirable  for  the  reason  that 
they  can  be  kept  up  to  voltage  at  all 
times.  A  dropping  battery  voltage, 

either  "A"  or  "B"  may  cause  a  decided 
difference  in  the  results  obtained  by  a 
hook-up.  The  battery  charger  should  be 
kept  at  a  considerable  distance  from  the 
board,  in  another  room  if  possible.  Al- 

most any  make  of  charger  kicks  up  a  con- 
siderable stray  field  which  will  cause 

noises  in  the  circuit.  A  "B"  battery 
eliminator  can  be  used  with  good  results 
providing  that  the  eliminator  is  kept  at 
some  distance  from  the  testing  panel, 
for  like  the  battery  charger,  the  elimina- 

tor may  also  be  the  cause  of  a  60  cycle 
hum. 

Humorous  Experiences 

of  An  Announcer 
(Continued  from  page  30) 

You  Cannot  Afford  to  Miss  the 
Priceless  Hookup  Ideas  in  the 

"Annual"  for  1926. 
Pin  your  dollar  to  the  coupon 
on  Page  36  and  get  your  copy. 
First  edition  just  off  the  press. 

had  suffered  in  the  same  cause.  Then 

followed  the  sermon  by  their  "pastor." 
Or  rather,  to  be  exact,  the  sermon 
started  but  remained  unfinished  as  far 
as  the  radio  listeners  were  concerned 

(if  there  were  any  left)  for  the  "pastor" 
had  hardly  gone  beyond  the  "brethern" 
stage  when  he  opened  a  broadside  against 

sin  in  general,  and  his  listeners'  short- 
comings in  particular,  which  made  me 

tremble  for  the  safety  of  our  transmitting 
tubes!  This  was  my  cue.  I  saw  a  light 
and  realized  that  we  had  invited  a  band 
of  religious  fanatics  to  jam  the  ether 
through  the  medium  of  our  mike.  Slip- 

ping unnoticed  from  the  studio  I  rushed  to 
the  control  room,  and  in  less  time  than 
it  takes  to  tell  it  had  conspired  with  our 
about-to-pass-out  operator  to  end  the 
agony  of  our  invisible  friends.  We  cut 
off  the  microphone  leading  to  the  studio. 
Fortunately  we  had  a  phonograph  in  the 
control  room  (at  that  time  a  necessary 
part  of  a  station)  and  for  the  balance  of 
that  period  the  phonograph  did  yeoman 
service,  while  our  fanatical  friends 
worked  themselves  up  to  a  religious  fever 
heat  in  the  studio,  ignorant  of  the  fact 
that  they  might  as  well  have  been  alone 
on  a  desert  isle. 

At  the  end  of  their  "service"  I  made  the 
expected  announcements  before  the  studio 
mike  (to  make  it  look  good)  while  my 
partner  in  crime  continued  to  broadcast 

"Kitten  on  the  keys,"  and  other  popular 
numbers  from  the  control  room.  I  was 
very  laudatory  in  my  remarks  before  the 
mike  (the  religious  band  was  all  about 
me  eagerly  taking  it  all  in)  I  could  afford 
to  be,  for  the  mike  was  still  disconnected. 
We  never  heard  from  this  sect  again  and 

I've  often  wondered,  well,  many  listeners 
wrote  to  the  station  that  they  enjoyed  the 

phonograph. 
This  happened  in  1921  when  it  was  all 

too  new  for  us  to  be  careful  about  who  we 

booked  for  a  program,  but  I  had  a  some- 
what similar  experience  only  last  Febru- 

ary at  Station— we'll  call  it  UVW.  This 
station  was  much  given  to  jazz  orchestras. 
The  owner  believed  jazz  pleased  a  greater 
number  of  listeners  than  did  any  other 
sort  of  program. 

Now  the  woods,  and  apparently  the 
cities  too,  seem  to  be  filled  with  jazz 
orchestras.  Good,  bad,  and  very  bad! 
In  our  eagerness  to  fill  up  many  hours  a 
week  we  naturally  used  many  orchestras 
and  felt  reasonably  safe  in  booking  them 
at  least  once  without  first  giving  them  an 
audition.  Wrong,  I  know,  but  we  did  it. 
On  one  of  our  late  programs  we  had 
booked  an  orchestra,  so  called.  They 

were  to  play  from  11  p.  m.  until  mid- 
night. When  they  arrived — there  were 

seven  members — and  I  had  placed  them 
about  the  studio  according  to  the  best 
placement  of  the  various  instruments,  I 
was  struck  by  the  apparent  youthfulness 
of  the  members,  and  also  by  the  absolute 
absence  of  music  stands  and  music.  I 

made  inquiry  and  learned  that  "they 
didn't  need  music."    Which  proved  to  be 

true.  No  amount  of  musical  copy  could 

have  helped.  They  all  played  by  ear — 
they  said  they  did — but  I  later  became 
convinced  all  were  suffering-  from  defective hearing. 

Didn't  Need  Music 

After  introducing  the  orchestra  they 

opened  their  program  with  "I  wonder 
what's  become  of  Sally?"  At  least  they 
said  they  were  going  to  play  that  selec- 

tion, but  I,  after  listening  for  a  while, 
knew  why  Sally  had  gone  away.  Station 
"UVW"  had  been  guilty  of  some  very  bad 
programs  but  nothing  that  had  ever  gone 
out  from  there  before  could  be  compared 
to  the  manner  in  which  these  youthful 

musicians  (?)  wondered  about  Sally's whereabouts! 
While  they  were  still  searching  for  Sally 

I  went  to  the  control  room  and  advised 
the  operator  to  send  word  to  me  later  at 

the  studio  that  "a  transformer  had  burnt 

out  and  we'd  have  to  sign  off."  I  re- 
turned to  the  studio  just  before  the  first 

number  was  finished,  and  while  I  was  an- 
nouncing the  name  of  the  orchestra  and 

what  they  had  just  played,  the  operator 
came  in  a  tremendous  hurry  and  informed 

me,  (loud  enough  for  the  orchestra  mem- 
bers to  hear)  "A  transformer  just  burnt 

out  and  we'll  have  to  sign  off!"  We 
did  sign  off,  right  then  and  there,  but 
no  announcement  was  made  to  the 
listeners  that  mechanical  difficulties  were 
the  cause!  They  already  must  have 
known! 

Sometimes  the  joke  has  been  on  the 
listeners  though  they  were  not  aware  of 

it.  I  recall  one  night  at  "XYZ"  when 
we  were  holding  a  "radio  party."  There 
were  about  thirty-five  artists  present, 
refreshments  were  on  hand  in  abundance 

■ — the  policeman  on  the  beat  had  come 

in  and  helped  serve  the  refreshments — 
and  we  had  broadcast  everything  we 
could  think  of  that  might  entertain  our 

listeners.  This  was  early  in  1922.  Some- 
one was  passing  a  dish  of  oranges  about 

the  studio  and  on  the  impulse  of  the 
moment  I  grabbed  two  of  them  and  went 
to  the  mike.  In  a  very  formal  manner  I 
told  my  listeners  that  one  of  the  vocal 
artists  present  had  an  accomplishment 
few  suspected;  he  was  an  expert  juggler, 
and  we  were  about  to  make  an  experi- 

ment that  should  prove  most  interesting. 
We  were  going  to  have  this  artist  juggle 
five  billiard  balls  directly  before  the 

microphone  and  if  they  would  listen  atten- 
tively they  would  hear  the  balls  strike 

his  palms.  I  then  called  for  some  music 
by  the  pianist  and  holding  an  orange  in 
each  hand  directly  before  the  mike  I 
struck  them  together,  keeping  time  with 
the  music.  After  I  had  done  this  through 
several  bits  of  music,  all  of  different 

tempo,  on  a  signal  from  me  all  present  in 
the  studio  burst  forth  with  loud  applause 
amid  a  lot  of  laughing.  It  was  all  done  in 
the  spirit  of  fun  and  we  forgot  it  the  next 
moment,  but  imagine  our  surprise  when 

phone  call  after  phone  call  came  in  tell- (Turn  to  page  52) 
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npHE  material  appearing  under  the  title  "Pickups  and  Hookups  by  Our  Readers"  in  RADIO  AGE,  is -1-  contributed  by  our  readers.  It  is  a  department  wherein  our  readers  exchange  views  on  various  cir- 
cuits and  the  construction  and  operation  thereof.  Many  times  our  readers  disagree  on  technical  points, 

and  it  should  be  understood  that  RADIO  AGE  is  not  responsible  for  the  views  presented  herein  by  con- 
tributors, but  publishes  the  letters  and  drawings  merely  as  a  means  of  permitting  the  fans  to  know  what 

the  other  fellow  is  doing  and  thinking. 

Conducted  by  Fred  Hill 

Single  tube  regenerative  sets  still 
bring  home  the  signals  in  the  opinion 
of  Paul  A.  Williams,  1154  24th  St., 
Moline,  111.,  who  submits  a  lengthy 
DX  list  in  quest  of  the  DT  button. 

Maurice  J.  Hindin,  1834  Winfield  St., 
Los  Angeles,  Calif,  finds  the  best  way 
to  get  Eastern  stations  is  to  use  his 
short  wave  set  and  tuned  in  on  KDKA, 
VVGY  and  KFKX  on  their  short  wave 
transmitters.  These  waves  apparently 
reach  the  coast  much  more  readily 
than  the  higher  ones  and  with  less 
local   interference. 

Mrs.  Amelia  Schrepper,  161  Newton 
St.,  Brooklyn,  N.  Y.,  makes  use  of  the 
single  tube  reflex  set  described  in  the 
December,  1924,  Radio  Age  and  reports 
excellent  results  on  stations  as  far  west 
as  KFI,  despite  the  barrage  of  locals 
from  New  York. 

Night  time  reception  is  not  good 
enough  for  William  B.  Barron,  Jeanette, 
Pa.,  so  this  correspondent  spends  his 
time  in  getting  KOA,  WSMB,  WMBF 
and  WHAD  in  the  daytime. 

N.  H.  Wilson,  P.  O.  Box  111,  Thor- 
burn,  N.  S.,  Canada.,  reports  Porto 
Rico,  WKAQ,  in  addition  to  the  south- 

west and  western  stations.  Another 
case  of  an  ideal  location,  probably; 
wish  we  could  live  up  in  N.  S.  for  a  while 
and    get    rid    of   regenerative    neighbor?. 

We  add  another  booster  to  the  list 
when  reading  the  letter  of  Charles  Grimm, 
2504  East  St.,  Pittsburgh,  Pa.,  who  is 
tickled  pink  over  his  results  with  the 
three  tube  regenerative  set  published 
on  page  39  of  the  December  Radio  Age. 
He  picks  up  WTAM  and  WEAR  in 
daylight,  which  he  states  is  quite  an 
accomplishment  for  a  resident  of  Pitts- 
burgh. 

James  Hile,  1808  Harvey  Ave.,  Klon- 
dike, Ohio,  made  a  restricted  field 

receiver  from  the  blueprints  in  the 
October  Radio  Age  and  logs  everything 
far  and  near,  according  to  a  letter 
received,    giving    the    DX   list. 

Harold  Weiler,  534  East  145th  St., 
Bronx,  New  York  City,  N.  Y.,  gives 
results  of  his  set  made  from  recent 
articles  in  Radio  Age,  this  particular 
one  having  the  plate  circuit  tuned  with 

DIAL   TWISTERS 

Mrs.  A.  Schrepper   .161  Newton  St   Brooklyn,  N.  Y. 
W.  B.  Barron   _   _ ..General  Delivery   ...Jeannette,  Pa. 
J.  C.  Haley..:..   ...112  N.  17th  St   St.  Joseph,  Mo. 
Frederick  Whiting   .114  Neptune  Ave   New  Rochelle,  N.  Y. 
Frank  E.  Baker   .1011  Jennings  St.,   .Sioux  City,  Iowa 

Everett  A.  Sherman... .2025  K  St   ..Univ.   Place,    Neb. 
John  Kullberg   ..1300  Ventura  St. ...Kingsburg,  Calif. 

...Bisbee,  Ariz. Rodney  Wirtz     Box  1862    ... 
Karl  V.  Miller...   ...Waterloo,  Iowa 
Paul  A.  Williams   ..1154  24th  St   ...Moline,  111. 
N.  H.  Wilson..   ..P.  O.  Box  111  _   ...Thorburn,    N.     S. 
Charles  Grimm     .2504  East  St   ...Pittsburgh,  Pa. 
Maurice  J.  Hindin   .1834  Winfield  Ave. .Los  Angeles,  Calif. 
James  Hile._     1808  Harvey  Ave   .   Klondyke,  Ohio 
Harold  Weiler     .534  East  145th  St. .... ...Bronx,    New    York. 
R.  Page   .549  Grace  St....   
W.  F.  Magee   .614  Armoney  St...   ..Niagara  Falls,  Ont. 
Robert  L.  MacDonalc .940  Worthington  St.. ...Springfield,  Mass. 
George  S.  Ballinger   ..809  W.  Washington  St.  Greenville,  S.  C. 
William  H.  Boyce   ..3609  Euclid  Ave   ...Cleveland,  Ohio 
W.  J.  Edmonds,  Jr   .11  Kirtland  St      ... ...Whitehall,  N.  Y. 

J.  M.  Guyol   ..5213  Spalding  Boul. . ..St.  Louis,  Mo. 
Ed  Braun   ..6029  Warwick  Ave... Chicago,  111. 
H.  W.  Roszel   ...Grassie's,  Ont.,  Can. 

the  variometer,  familiar  to  fans  who 
have  been  in  the  game  more  than  six 
months  or  a  year. 

results  on  long  distance  operation.     His 
list  spans  the  continent  pretty  well. 

All  the  attic  aerials  in  the  world  are 
not  confined  to  the  big  American  cities, 
for  here  we  have  R.  Page,  549  Grace 
St.,  Woodstock,  Ont.,  Canada.,  using 
a  one  lunger,  regenerative,  and  bringing 
in  anything  desired.  He  also  believes 
the  best  is  none  too  good  and  for  that 

reason  is  a  regular  reader  of  this  maga- 
zine. 

Californians  listening  East  seem  to  have 
better  luck  than  Easteners  listening  West, 
accordingtothelistof  John  Kullberg,  1301 
Ventura  St.,  Kingsburg,  Calif.,  who  gives 
an  excellent  list  of  stations  picked  up  on 
a  one  tube,  WD  12,  set. 

A  Michigan  fan,  Kilbourn  Snow,  at 

Concord,  Mich.,  tells  us  there  are  so  many- 
stations  in  Chicago  he  would  not  like  to 
spread  his  blanket  in  this  city.  But  he 

needn't  worry  for  the  local  fans  tell  us 
even  the  Chicago  stations  blanket  them- 

selves. Mr.  Snow's  DX  list  entitles  him 
to  a  DT  button  for  which  he  has  been 

pining  for  sometime. 

Bisbee,  Ariz.,  comes  to  the  fore  in  the 
person  of  Rodney  Wirtz,  Box  1862,  re- 

porting quite  a  flock  of  Eastern  stations 
and  the  usual  run  of  Western  transmit- 

ters. Apparently  there  are  no  dead  spots 
in  Bisbee  even  if  residents  of  other  parts 
of  the  state  do  have  trouble  with  recep- 
tion. 

Using  a  three  circuit  tuner  and  WD  12 
tubes,  Everett  A.  Sherman,  2025  K  St., 
University  Place,  Neb.,  reports  excellent 

Some  people  are  never  satisfied  and  this 
seems  to  be  typified  by  Karl  V.  Miller  of 
Waterloo,  Iowa,  who  runs  as  high  as  four 
stages  of  audio  with  199  tubes,  getting 
unusual  volume  and  tone  according  to  his 
communication.  The  list  of  distant  re- 

ception is  a  worthy  one  and  shows  much 
patience  in  dialing. 
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One  Dial 
Control 

Patent 

Applied For 

United  Scientific 
Compensated  Multiple 
Variable  Condenser 

If  you  want  to  build  the 
best  Tuned  Radio-Fre- 

quency set  you  ever 
heard,  and  with  only  a 
one  dial  control,  or  if  you 
wan}  to  convert  your  old 
three  dial  set  into  a  one- 
knob  control,  use  a  Unit- 

ed Scientific  Compensat- 
ed Multiple  Condens- 
er. Result — greater  sen- 

sitivity and  selectivity 
quicker  and  easier  tun- 

ing, more  volume  and 
better  tone. 
United  Scientific  Com- 

pensated Multiple  Con- 
denser .00035  is  speci- 

fied for  the  Rado  Age 
model  receiver  described 
in  this  issue. 

At  All  Dealers 
Write  for  FREE  diagram  of 

One  Knob  Hook-up. 
Equipped  with  gen-  $  -g    /")    CQ 
uine   Bakelite   dial  V  I  -V 
and  two  knobs  .  .- .  ^^ 

We  Also  Manufacture 

Straight  Line  Frequency 
Condensers ,  One  Hole  Mount 
Rheostats,  Potentiometers. 

TjNlTEDSCIENjAB 

80  Fourth  Ave. 
NEW  YORK  CITY 

A.  J.  Secor,  228  Laurel  Ave.,  Bridge- 
port, Conn.,  is  doubling  back  on  his  radio 

trail,  after  a  four  years'  survey  and  trial 
of  the  "dynes"  of  all  varieties  and  vint- 

ages. He  started  out  with  the  single 
circuit  a  long  time  ago  and  is  now  using 
one  again,  but  revamped  in  such  a  manner 
as  to  make  him  more  than  content  with 
his  lot.  Mr.  Secor  is  using  a  wave  trap 
in  series  with  the  antenna  lead  to  the  re- 

ceiver. It  is  an  inductively  coupled  affair, 
with  six  turns  on  the  primary  of  the  wave 
trap,  which  is  hooked  in  series  with  the 
antenna  and  the  set.  The  primary  of  six 
turns  is  wound  over  the  secondary,  the 

secondary  inductance  being  on  a  three- 
inch  diameter  tube  wound  with  forty-five 
turns  of  wire.  Bell  wire,  known  as  No. 
18  annunciator,  may  be  used  for  both  coils 
with  good  results.  The  secondary  is 

wound  on  the  tube  first;  then  the  pri- 
mary. The  ends  of  the  secondary  are 

spanned  by  a  .001  mfd  variable  condenser. 

This  wave  trap,  which  follows  conven- 
tional design  as  far  as  small  loss  is  con- 

cerned, should  not  be  placed  inside  the 
cabinet  but  far  enough  away  to  be  out 
of  inductive  relationship  with  the  balance 
of  the  set.  By  its  use  the  single  circuit  is 
readily  converted  into  a  selective  set. 
Another  feature  of  the  receiver  described 

by  Mr.  Secor  is  the  use  of  a  grid  leak  in 
series  with  the  secondary  of  the  last  audio, 
permitting  the  use  of  three  stages  of  audio 
amplification  without  howling. 

Wearing  a  dial  off  his  single  tube  set 
did  not  prevent  J.  C.  Haley,  112  North 
17th  St.,  St.  Joseph,  Mo.,  from  sending 
in  a  long  list  of  DX  stations.  This  radio 
enthusiast  was  so  certain  he  would  have 

a  long  list  of  stations  he  saved  one  of  the 
election  ballots  of  the  1924  primary  elec- 

tion and  noted  all  the  stations  on  the 

back.  The  ballot  is  twenty-one  inches 
long,  so  our  readers  may  readily  see  the 

harvest  the  old  reliable  one-lunger  yields 
when  properly  manipulated. 

We  would  like  to  call  the  attention  of 

our  readers  to  the  frequency  log  which 
appears  immediately  after  our  list  of 
broadcast  stations  in  this  and  succeeding 
issues  of  Radio  Age.  The  list  is  made  up 
with  the  highest  kilocyclage  (lowest  wave) 

at  the  top  of  the  page,  then  the  corres- 
ponding wavelength  in  meters.  After 

that  a  large  enough  space  for  you  to  fill 
in  many  of  the  stations  you  hear  on  that 
wave,  and  finally  three  columns  for  your 
use  in  logging  your  set.  We  believe  this 
feature  will  be  especially  attractive  to 
anyone  who  likes  the  idea  of  logging  a 
station  so  as  to  be  able  to  return  to  it  at 
will. 

Frederick  Whiting,  114  Neptune  Ave., 
New  Rochelle,  N.  Y.,  braved  the  perils  of 
sleeplessness  and  furnishes  a  list  of  128 

stations  "logged.  These  were  probably 
secured  previous  to  the  recent  New  York 
election,  otherwise  the  list  would  have 
been  large  enough  to  go  on  our  Missouri 

friend's  ballot. 
Tell  them  you  rend  it  in  Radio  Age 

ANYONECAN  MAKE  BIG  MONEY 
Just  Showing  This  40  lo  556  Meier  Set 
The  most  phenomenally  successful 

radio  set  ever  built  is  creating  a  sensation 

with  the  public  in  its  wonderful  per- 
formance. Thousands  of  men  are  mak- 

ing fortunes  just  showing  this  amazing 
New  Set  to  their  friends.  Get  our  plan 
at  once,  while  territories  are  open.  No 
obligations. 

TWO  AMAZING  NEW  FEATURES 

Worth 

$115 

You  Sell  For 

$75 

Your  Profit 

$32 

AMBU  FIVE  has  a  sub- 
panel  inlaid  with  copper- 
shot  into  grooves  making 
assembly  a  simple  matter. 
Connections  are  automatic 
and  everlasting.  105  points 
of  contact,  yet  only  4 
soldered  connections. 

AMBU  FIVE  has  inter- 
changeable ALL  WAVE  coils.  Operator 

can  bring  in  stations  broadcasting  on 
wave  lengths  of  from  40  to  550  meters. 
Ordinary  sets  do  not  go  below  200  meters. 

NO  BIG  INVESTMENT  NEEDED 

Demonstrator  Set  Free  On  Ambu  Plan 

Dealers  of  every  description  are  getting 

into  radio  and  cleaning  up.  Radio  Deal- 
ers are  doubling  and  trebling  their  sales 

with  this   AMBU   FIVE. 

No  big  investment — We  carry  stock 
for  you.  You  buy  direct  from  manu- 

facturer at  maximum  Discount  and  make 
all  the  profits.  By  our  plan  you  get  your 
demonstrator   set   FREE. 

Send  For  FREE  Plan  TODAY! 

Don't  wait,  a  2-cent  stamp  brings  you 
all  facts  which  may  mean  a  fortune  for 
you.  State  whether  interested  in  Radio 
Training  for  Ambu  Distributor  Plan  or 
straight    Sales    Plan. 

AMBU  ENGINEERING  INSTITUTE 

Radio  Div.   12-B 2632  Prairie  Avenue  Chicago,  Illinois 

Use  the  Log-a-Wave  chart 
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The  World's  Largest Exclusive  Radio  Mail  Order 
House  Will  Send  You  This 
Wonderful  Book  FREE! 
64  illustrated  pages  containing  thousands  of  bargains  in  radio  sets,  semi-finished  sets 
and  radio  kits  of  all  styles,  sizes  and  approved  circuits.  5-tube  sets  as  low  as  $29.50. 
Beautiful  models  of  the  very  latest  designs  and  types.  Elaborate  console  models  with  loud  speakers 
built  right  in  cabinets  of  genuine  mahogany  and  walnut.  All  sets  guaranteed.  Coast  to  coast  re- 

ceiving range.  Also  contains  everything  in  radio  supplies,  including  batteries,  chargers,  loud 
speakers,  transformers,  condensers,  rheostats  and  any  other  parts  you  may  want  for  improving 
your  set  or  building  a  new  one.  Guaranteed  saving  to  you  of  \i  to  yi. 

The  Biggest  5 -Tube  Value  on  the  Market 
Positively  the  world's  greatest  5-tube  radio  bargain.  Regular  $75.00  value.  Our  large  quantity 
production  enables  us  to  sell  this  set  for  only  $29.50,  fully  built  and  wired  in  beautiful  mahogany 
cabinet  of  latest  design  with  sloping  Bakelite  panel  of  Satin  finish,  handsomely  etched  and  en- 

graved as  illustrated.   Constructed  of  the  finest  low-loss  condensers,  coils     j^.^^  ,^«w  —  — 
and  sockets.  Bakelite  baseboard  panel  and  dials.  Price  for  set  only       S^QCQ 

Transportation  charges  extra.  Shipping  weight  25  lbs.  jS$^M 

This  set  with  all  Accessories.  Including  the  famous  American  Bell  Loud  Speaker 
with  adjustable  unit,  2-45  volt  '  B"  batteries,  one  guaranteed  100  Ampere  Hour  storage  "A" 
battery,  cable  for  battery  connection,  5-201 A  tubes.  Aerial  and  ground  ̂   ̂ m  ̂ ^.mm^ 
equipment,    and   everything    complete   ready    to   set   up    and  operate.     §aW.4A  /^ 
Nothing  else  to  buy.    Price        ^^9*9 

Transportation  charges  extra.    Shipping  weight  100  lbs.  «^    W 

5  Tube  set 

Order  Direct  From  This  Pace'  ̂ ave  M  t0  ̂ -  ̂ et3  on  tn'a  Pa8e  are  tyi»cal  examples  of  bargains  throughout  our  catalog.  Our  guarantee  pro- 
viu^i  i»»vvv  ■  ewaa.  ■■"»■»»&*»"  tects  you.  Money  cheerfully  refunded  if  you  are  not  satisfied.  Write  your  order  and  prices  plainly.  Send  post office  money  order  or  bank  draft  for  full  amount  to  insure  safety.    Refer  to  any  bank  or  commercial  agency  regarding  our  reliability. 

Columbia  Grand  5-Tnbe  Console  Set 

57 
Beautiful  Walnut  Cabinet  In  two- 
toned  effect.  Two  door  panels  Inlaid 
with  highest  grade  burl  walnut. 
Cabinet  is  39  Inches  high.  Top 
measures  13x37  Inches.  Equipped 
with  high-grade  bulltrln  loud  speaker 
with  adjustable  unit.  Large,  roomy 
Interior  for  holding  all  batteries, 
boohs,  etc.  The  Columbia  Grand 
Is  a  5-tube  tuned  radio  frequency 
receiver.  Coast  to  coast  receiving 
range.  Tune  In  stations  desired — 
very  selective.  Has  latest  type,  low- 
loss  condensers,  colls  and  sockets. 
Bakelite  baseboard,  sockets  and  dial 
knobs.  Dials  are  beautifully  etched 
In  gold  on  walnut  finish  bakelite 
panel.  Price  for  tat  only,  fully 

built  and  wired— $57.95.  v 

anteed  100  ampere  hour  storage  "A"  battery,  6-201A  tubes,  multicolocord  cable for  easy  battery  connection,  aerial  and  ground  equipment,  Instructions  lor  setting 
up  and  operating — everything  complete,  nothing  else  to  buy — GQ/I  AC 

Transportation  charges  extra.    Shipped  by  freight  or  express.       $Of.«J»» 

Semi-Finished  8-Tube  Super-Heterodyne 

World's  Famous  8-tubo  Super-heterodyne.  Fully  mounted  on  panel 
and  baseboard.  Comes  Completely  assembled  ready  to  wire  and  operate. 
We  have  testimonials  from  thousands  of  builders  of  this  set.  Some  have  re- 

ceived foreign  stations  on  loop  aerial.  Unsurpassed  in  volume  and  tone 
quality.  Low-loss  straight  line  frequency  condensers,  vernier  dials,  finest 
quality  rheostats.  Matched  Columbia  long  wave  transformers.  Requires 
only  three  screws  for  attaching  panel  and  baseboard  and  set  is  ready  to 
wire  and  operate.  7x30  panel.  Price  of  set  only  $43.75. 
Requires  following  accessories  to  complete  this  set:  7x30  cabinet,  8-201 A  tubes  for  stor- age battery  operation  or  No.  199  tabes  for  dry  cell  operation,  100  Ampere  hoar  storage 
battery,  2-45V  "B"  batteries,  loud  speaker,  center  tapped  loop  aerial.  All  these  items are  listed  in  oar  catalog,  at  a  tremendous  saving. 
Oor  semi-finiBhed  sets  come  with  all  parts  mounted  on  panel  and  baseboard  ready  for 
wiring.  Do  not  fail  to  send  for  oar  catalog.  Remember— we  are  the  largest  exclusive 
radio  mail  order  dealers  in  the  world  and  carry  the  beBt  of  everything  in  radio.  We  aave 
you  1-3  to  1-2  on  everything  in  radio.    Detailed  descriptions  appear  in  oar  catalog. 

Finished  5-Tuhe  Radio 
Frequency  Set 

This  special  offer  is  astounding  the  radio  world.  Coast  to 
coast  reception  on  loud  speaker.  Low-loss  condensers 
and  sockets.  Hignest  quality  transformers.  Bakelite  rheostats. 
All  wiring  concealed  under  Bakelite  baseboard.  7x18  panel 
—fits  Into  any  standard  7x18  cabinet.  Complete  instructions 
for  operating.  Guaranteed  savins  to  you  of  $50.00. 
Price  of  set  all  mounted,  $18.75.  Cabinet  of  same 
model  as  American  Radynola  pictured  above  $5.65  extra. 

Our  line  is  complete.  In- 
cludes all  popular  sets, 

such  as  Superheterodyne, 
Heutrodyne,  Ultradyne, 
Reinartz,  Regenerative, 
Radio  Frequency,  Brown- 

ing-Drake, Super-Hetero- 
dyne Reflex  and  all  other 

latest  circuits.  Kits,  sets 
and  parts  by  well-known manufacturers  such  as 
Frost,  Howard,  Baldwin, 
Brandes,  Western  Elec- 

tric, Columbia  and  others. 

ULTRADYNE 
Complete  parts  for  8- 
Tube  Ultradyne  receiv- 

er, without  cabinet, 
complete  with  blue- 

print, instructions  and 

■"""Ps.ss 

NEUTRODYNE 

Genuine  Licensed  Neo- trodyne  kit  of  parts  come 
folly  assembled  on  the 
panel     and     baseboard 

$29.75 
ULTRA-AUDION 

One-tube  TJltra-Audi- 
on.  Wizard  of  radio. 
Fully  assembled  and 
ready  to  wire,  with 
instructions 

$6.35 

COCKADAY 

3-tube  Cockaday  kit 

of  parts,  fully  assem- bled on  panel  and 
baseboard   ready  to 

$15.85 
BROWNING 
DRAKE 

4-tube  complete  low 

loss  parts 

$32.40 

REMLER  8-TUBE 
SUPER 

HETERODYNE 

Complete  parts  for 
Best  45  Kilocycle 
Super -  Heterodyne 
Genuine  Render  parts 

$49.50 
HARKNESS 

2-tube  reflex  kit  of 

parts,  fully  assem- bled on  panel  and 
baseboard,  ready  to 

wire,  complete  in* 
structions 

$16.95 
Cattle  j  Includes  list  of  broad- 

casting stations,  general  radio 
Information  and  facts  about 

Write  for  It  today. 

RANDOLPH 
159  N.  Union  Ave. 

RADIO  CORPORATION 
Dept.248  Chicago,  Illinois 

OUR  GUARANTEE 
Every  article  exactly  as  repTO* 
sented.  Every  article  Istested before   shipping, 

satisfaction  guaranteed. 
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Centralab 
Radiohm 

for  Oscillation   Control 

Get  full  efficiency  from  your  set  by 
installing  a  Centralab  Radiohm.  Pro- 

vides perfect  plate  circuit  control  of 
oscillation. 

By  controlling  oscillation  with  this 
little  unit,  you  can  hold  that  sensitive 
regenerative  position  which  immediately 
precedes  the  oscillation  point,  without 
distortion  or  loss  of  selectivity.  Think 
what  a  boon  to  clear,  true-tone  reception 
this  is! 

Provides  smooth  variation  of  re- 
sistance from  zero  to  200,000  ohms. 

Used  as  a  standard  unit  in  several 

leading  sets.  Price:  $2.00 — 'at  your 
dealer's  or  mailed  direct. 

Centralab  Modulator 
for  Volume    Control 

This  improved  type  of  potentiometer 

takes  the  "rough  spots"  out  of  volume — 
smooths  out  powerful  "locals"  as  well 
as  difficult  "DX."  It  provides  noiseless 
control  of  volume  from  a  whisper  to 
maximum.  Used  in  audio  circuits  with 
any  transformers  or  with  Thordarson 

"Autoformer."  Price:  $2.00  at  your 
dealer's — or  mailed  direct. 

Write  for  literature  describing  these 
and  other  Centralab  Radio  Controls. 

Central  Radio  Laboratories 
24   Keefe  Ave.,  Milwaukee,  Wis. 

Gen 

DA  ITI  T  RADIO  CONSOLE 
IlflU Li   MFG.  CO.  562  VEDDER  ST. 

CHICAGO.    WRITE    FOR    CIRCULAR 

New  Wave  Propagation 
Technique 

(Continued  from  page  14) 

proven  it  is  superior  to  the  vertical 
radiator.  From  the  elementary  theory 

of  directive  radiation  it  would  be  possible 

to  calculate  a  quite  sharp  directivity 

diagram  for  this  antenna.  Such  a  result 
was,  however,  not  expected  in  reception 

tests  at  long  distances  because  experience 

with  a  variety  of  types  of  directive 

antenna  systems  had  proven  whereas  the 
theoretical  directivity  diagram  can  be 

easily  confirmed  in  the  neighborhood  of 

the  station,  the  distant  measurements  do 

not  bear  out  the  elementary  theory.  The 
reason  for  this  seems  to  be  while  the 

antenna  sends  out  a  radiation  as  cal- 

culated, there  is  an  additional  radiation 

which  is  projected  almost  vertically 

upwards  and  then  scattered  in  all  direc- 
tions by  the  upper layerof  the  atmosphere. 

Signals  may,  therefore,  be  received  at 
distant  points  in  directions  where  the 

elementary  theory  shows  it  should  be 

zero.  A  good  deal  more  evidence  must 

be  collected  before  any  definite  conclu- 
sions can  be  drawn  regarding  these 

secondary  phenomena  because  each  case 
of  evidence  is  usually  subject  to  several 

interpretations.  We  have,  however,  good 

reason  to  hope  in  a  not  distant  future 
such  a  mass  of  evidence  will  be  available 

that  valuable  conclusions  may  be  drawn 
which  will  have  important  bearings  not 

only  on  the  development  of  radio  but  on 

fundamental  questions  in  allied  sciences. 

Practical  Conclusions 

T^ROM  the  point  of  view  of  the 
-*-  practical  radio  engineer,  it  is  a  satis- 

faction to  be  able  to  state  enough  has 

been  learned  to  create  a  new  and  promis- 
ing field  of  radio  communication  as 

evidenced  by  the  decision  of  the  Radio 

Corporation  to  proceed  with  its  chain  of 
short  wave  stations  in  the  Pacific  ocean. 
The  stations  which  will  thus  be  built  will 

have  antenna  systems  of  the  type  classi- 
fied as  short  wave  high  angle  radiators. 

Which  one  of  the  three  types  discussed 

above  will  be  adopted  will  depend  upon 

further  results  from  the  comparative 

tests  now  in  progress  and  also  upon  final 
tests  in  the  stations  when  installed.  So 

far  these  tests  have  shown  the  hori- 

zontally polarized  radiation  is  superior  to 
vertical  radiation. 

I  have  a  mechanical  model,  made  up  for 

studying  wave  polarization  in  the  General 
Electric  laboratory.  The  model  consists 

of  weights  suspended  in  such  a  way  they 

are  free  to  move  in  all  directions.  Twenty- 
two  of  these  weights  are  arranged  in  a  row 
and  connected  together  by  rubber  bands. 

Each  weight  is  suspended  from  a  yoke 

and  an  equal  weight  hung  on  the  other 
side  of  the  yoke  to  serve  as  a  counter 

weight.  A  screen  is  set  up  so  as  to  hide 

the  counter  weight  and  avoid  confusion 
in  observing  the  wave  motion.  This 
model  was  set  up  especially  to  study  the 

twisting  of  the  plane  of  polarization  and 
the  experiment  has  strikingly  confirmed 
the  theory  which  it  was  intended  to 

illustrate.  This  theory  is  briefly  the 
following: 

(Turn  to  page  56) 

Tell  them  you  read  it  in  Radio  Age 

POLK'S  REFERENCE  BOOK 
FOR   DIRECT  MAIL  ADVERTISERS 
Show*  how  to  Increase  your  business  by 

the  use  of  Direct  Mall  Advertising,  60  pages 
full  of  vital  business  facts  and  figures.  Who, 
where  and  how  many  prospects  you  have. 
Over  8,000  lines  of  business  covered. 

Write  for  your  FREE  copy. 

R.  L,  POLK  &  CO.,  Detroit,  Mich. 
S9S  POLK    DIRECTORY    BUILDING 
Branches   In   principal   cities  of   D.    S. 

w II 
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The  Five  Tube 

1  Set  which 
startled 
the  World 

The  Greatest  \&lue 
Ever  Offered  in  A 
Radio  Receiving  S*t 

N     At  Authorized  Dealers 

Interference 
Eliminator 

Amazing  Re 

suits,    Better 
eception 

Guaranteed  or  We 
Your  Dollar 

ORDER  TODAY 
Dollar  Bill  Will  Do 

TWO  BIG  BANKS 
Testify  To  Our Reliability. 

Alb  Radio  Complete 
Without  It! 

"MOW  yon  can  select 
x  '  stations  at  will,  cut 

out  interference  and  un- 
desired  stations— tune  in loud  and  clear.  IVonderfoll 
results  with  any  lube  or 
crystal  set.  Over  150.000 
sold.  Partially  absords static 

Select  Stations 
Wonder  at  our 
risk.  Nothing 

to  add— attach  in  2  minutes 
to  aerial.  No  tools — no  extra 

tube  or  battery  —  Doesn't disturb  present  log.  Order 
today— money  back  11  you  say  so. 

Complete 
Literatur 

Stelnlte  Famous  1500 

Ml.  One  T,il>o  S<(  *(;-. 
OystalSet  #<;;  rrvM.ils 50o-3  for  $1;  5-Tube 
Set  -$29.75. 

STEINITE  LABORATORIES 

302  Badlo  Building 
Atchison,  Kane. 
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\  N  interesting  feature  01  tne  new 
-£*-  Mogul  5VC  power  amplifier  tube 
put  out  by  the  Van  Home  Co.,  and  certi- 

fied by  Musselman,  is  an  adapted  base, 
in  addition  to  the  conventional  tube  base, 
on  which  are  mounted  four  terminals  for 
inclusion  of  higher  B  and  C  voltages  than 
found  in  the  normal  sets  without  having 
to  alter  the  wiring. 

The  type  of  construction  is  shown  in 
the  above  picture.  Two  binding  posts 
are  provided  for  the  additional  B  voltage 
which  is  applied  independently  of  that 
already  on  the  set,  and  the  other  two 
posts  are  for  the  C  battery,  used  in  order 
to  conserve  plate  current  and  keep  the 
tube  operating  at  the  proper  portion  of 
its  characteristic  curve. 

BECOME  ARfcDIO  EXPERT 
Study  \ 
ztMQHS,\ 

"'jfSfgi 

Watch — 
The  Filament  of  your  tubes 
If  burned  too  high  the 

life  of  your  tubes  is  short- 
ened: if  burned  too  low 

your  reception  is  impaired. 

Your 
Batteries 

May  be  the  cause  of  your  trouble.  They 
should  be  checked  often.  Pattern  135-C 
instrument  is  supplied  with  two  cords 
with  phone  tips  for  plugging  into  the 

jacks  of  new  Radiolas. 

Send  for  Circular  No.  739 

JEWELL    ELECTRICAL 
INSTRUMENT  CO. 
1650  Walnut  St.  Chicago 

26  Years  Making  Good  Instruments 

Miniature  Broadcasting  Set 
to  Test  Receivers 

AFTER  the  last  wire  is  soldered  and 

-^*-  the  final  inspection  has  been  given 
the  wiring  connections,  the  greatest  thrill 
in   radio   comes — will   it    work? 

It  is  not  difficult  for  the  average  fan 
to  wire  the  set  and  tune  in  a  station  or 
two  in  the  evening  and  find  out  how  the 
receiver  performs.  The  manufacturer 
who  is  turning  out  hundreds  of  sets 
every  day  has  quite  another  problem  on 
his   hands. 

The  ordinary  fan  does  his  radio  experi- 
menting at  night  while  there  are  plenty 

of  stations  to  pick  up.  The  manufacturer, 
on  the  other  hand,  does  his  work  during 
the  day  when  the  majority  of  broadcast- 

ing stations  are  silent  and  when  reception 
is  not  near  as  good  as  during  the  hours 
of  darkness. 

To  have  a  fair  factory  test  a  receiver 
should  be  operated  on  all  wavelengths 
just  as  it  will  be  when  placed  in  the  hands 
of  the  final  owner,  states  Frank  Reichman 
of  the  Reichman  Company.  This  is  very 
difficult  to  accomplish  during  the  day.  In 
our  laboratory  we  were  up  against  the 

same  problem  in  testing  out  the  new  islo- 
dyne  receivers  and  solved  it  by  erecting  a 
miniature  broadcasting  station  of  our  own 
to  operate  on  200,  300,  400,  500,  and  600 
meters,  sending  out  phonograph  music  for 
the  set  inspectors  in  their  sound  proof 
booths. 

The  amount  of  power  used  is  just  suffi- 
cient to  operate  the  receiving  sets  as 

they  would  be  under  service  conditions. 

Tell  them  you  read  it  in  Radio  Age 

COILS  FOR  THE  SET  BUILDER 
FRESHMAN  and  PHANSTIEHL  type  radio 

frequency  transformers.     The  most  efficient  low- 
loss  coils  built.     Mounts  are  included. 
Each  $.50  Set  of  Three  $1.25 
All  standard  advertised  parts  at  10%  to  20%  off 
the  list  price. 

KISSEL-CARMAN 
221S  Archer  Ave.  Chicago,  III. 

uLTKft-VSRpiER 
TUNING       CONTROL 

RADIO  AGE  ANNUAL  FOR 
1924-AT  SPECIAL  PRICE  ! 

Clip  the  coupon  and  send  it 
with  50  cents,  and  the  RADIO 
AGE  ANNUAL  FOR  1924  will 
be  sent  you  by  return  mail. 

RADIO  AGE, 

500  N.  Dearborn  St.,  Chicago. 
Enclosed    is    50    cents,    for    which    send    me    tl 

RADIO  AGE  ANNUAL  for  1924. 

Name   

Address   

City   
(2-26) 
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25** iM         LOUDSPEAKER 
You  can't  tell  the  KODEL  MICROPHONE 
LOUD  SPEAKER  from  the  microphone 
the  broadcasting  stations  use— they  are 
exactly  alike  in  size  and  appearance. 
The  efficient  Kodel  Sound  Unit,  with  a 
ingenious  new  snail-shell  horn,  mounted 
inside  the  microphone  case,  produces  a 
remarkably  clear,  full-toned  volume.  Non- 
vibrating  tone  chamber  absolutely  elimi- 

nates distortion. 

$15  model  incorpo- 
rates Kodel,  Jr.  unit; 

equipped  with   large 
Kodel  unit  $20 *15«2 Radio   dealers   every- 

where     have      them. 

THE  KODEL  RADIO  CORP. 
E.  Pearl  St.  Cincinnati,  O. 

RECEIVERS     ::     SPEAKERS 
HOMCHARGERS 

3m£&5m 
Owners   of   Kodel    Broadcasting 
Station  WKRC.  Send  for  program 

Mailing  Lists 

U.  S.  Navy  Defends  Its 
Radio  Service 

NAVAL  communication  officers  feel 
the  recent  charges  against  its  radio 

service  are  unjust  and  hasten  to  defend 
this  service,  which  now  reaches  around 
the  world,  serving  both  the  government 
and  private  needs. 

Navigation  based  upon  radio  compass 

bearings  admittedly  is  new  and  not  per-, 
feet,  but  as  it  is  obviously  a  two-way  ser- 

vice, it  involves  both  the  sender  and  re- 
ceiver, and  its  success  depends  greatly 

upon  the  calculations  of  the  navigator 
who  receives  the  radio  messages.  Errors 
may  occur  in  reading  the  bearings  and  in 
transmitting  and  receiving  the  messages, 
but  they  may  also  appear  in  the  use  of 
these  bearings. 

In  a  recent  announcement,  signed  by 
Captain  Ridley  McLean,  Director  of 
Naval  Communications,  the  following 
comment  on  a  criticism  appears: 

"Professor  J.  H.  Morecroft  in  an  article 
asking,  'What  is  the  matter  with  the 
Naval  Radio  Service,'  places  blame  for 
the  Honda  disaster,  Shenandoah  disaster, 
and  PN-9-1  failure  on  Navy  radio  and 
comments  adversely  on  the  handling  of 
distress  messages  by  Navy  radio  in  the 
vicinity  of  New  York.  Notwithstanding 

Professor  Morecroft's  preeminent  posi- 
tion in  the  radio  fraternity,  evidently  he 

has  been  misinformed  as  to  facts.  The 
facts  are  briefly: 

(a)  The  Court  of  Inquiry  in  the  Honda 
disaster  found  the  radio  not  at  fault,  al- 

though navigational  use  of  information 
derived  from  radio  was  imperfect. 

(b)  Radio  personnel  in  the  Shenandoah 
did  not  survive  her  loss,  but  she  was  in 
perfect  communication  with  the  Navy 
Department  up  to  within  one  hour  of  her 
loss,  at  which  time  she  voluntarily  shifted 
to  work  other  stations  after  receipt  of  the 
latest  weather  report  issued. 

(c)  The  equipment  of  the  PN-9-1  was 
dictated  by  many  considerations  besides 
radio.  Investigation,  as  yet  incomplete, 
indicates  that  ratho  in  the  case  of  the 

PN-9-1  furnished  adequate  information, 
had  proper  navigational  application  of  it 
been  made  by  service  ships. 

(d)  Just  prior  to  Professor  Morecroft's article,  the  Department  of  Commerce 
Radio  Supervisor  at  New  York,  volun- 

teered commendation  of  the  efficiency 
with  which  distress  Work  is  handled  by 
the  Navy  at  New  York,  and  since  his 
article,  commercial  radio  companies  have 
volunteered  similar  favorable  comment. 

"The  above  incidents  emphasize  the 
fact  that  accurate  observation  of  radio 

compass  bearings  is  merely  one  feature 
in  the  use  of  the  radio  compass.  Unless 

officers  apply  these  bearings  systemati- 
cally, without  perconceived  ideas  as  to 

the  location  of  the  vessel,  erroneous  con- 
clusions are  inevitable." 

You  Cannot  Afford  to  Miss  the 
Priceless  Hookup  Ideas  in  the 

"Annual"  for  1926. 
Pin  your  dollar  to  the  coupon 
on  Page  36  and  get  your  copy. 
First  edition  just  off  the  press. 

THE  ACCURATUNE is  ideal  for  coarse  or  ex- 
tremely fine  tuning,  segre- 

gating even  those  stations 
now  so  closely  grouped  on 
the  lower  wave  lengths;  it 

brings  them  in  with  ab- 
solute precision.  Volume 

and  clarity  are  matters  of 
course  to  the  Accuratune. 

Quickly  substituted  with- 
out alteration  of  your  set. 

MYDAR  RADIO  CO. 
17  CAMPBELL  ST.,  NEWARK,  N.  J. 

Accuratune 

5  Tube  Demonstrator  FREE/ 
Earn  $25  to  $100  a  week,  part  or  full  time.  Everyone 
a  prospect.  Complete  line  standard  sets  and  acces- 

sories, $5  to  $00.  Write  today  for  illustrated  catalog 
and  exclusive  selling  plan  for  live  dealers  and  com- 

munity agents.  20TH  CENTURY  RADIO  CO.,  1021 
Coca   Cola  Bldg.,   Kansas  City,   Mo. 

BAKELITE  PANELS 
used  by  95%  of  all  set  manufact- 

urers. Write  for  Booklet  31. 
BAKELITE  CORPORATION 

MASTERTONE  d» 
RADIO  TUBES  «P 
ALL  TYPES  GUARANTEED 

Dealers'  Proposition 

Dextron  Radio  Lab. 
74  Sterling,  Deft.  R.  A. 

East  Orange,  N.  J. 2 
$3.50     FLINT 

m 
AUDIO  FRE- 
QUENCY TRANSFORMER.  For  all  reg- ular hookups,  for  all  stages, 

for  all  standard  tubes.  Sub- 
stantial— Durable — Easy  to  in- stall. Volume  and  clearness 

fully   guaranteed. 

FLINT    RADIO    CO. 
1852   Wilson   Ave.,    Chicago 

Tell  them  you  read  it  in  Radio  Age 
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You,  too,  Can  Improve  Your 
Radio  Reception 

Follow  the  example  set  by  thousands  of  radio 
fans  all  over  the  world.  Investigate  and  prove 

to  your  own  satisfaction  that  POWER-PLUS 
superiority  will  bring  you  what  you  demand 
from  your  radio  set.  POWER-PLUS  means 
Power  plus  Selectivity,  distance  and  easy 
tuning. 

POWER'PLUS 
Surely  you  want  to 
know  more  about 
POWER-PLUS  Coils 
and  Condensers.  Ask 
our  dealer  near  you 
— or  clip  and  mail 
the  coupon  below. 
Seven  copyrighted 
hook-up  blueprints 
will  be  sent  to  you 
FREE. 

A.    F.    Henningrer   Corp., 
4507  Ravenswood  Ave.,  Chicago,   111. 
Gentlemen:  Kindly  send  me  your  folder  and  7 
copyrighted  hook-up  blueprints.  I  understand 
that  they  are  absolutely  FREE — and  that  I  am 
obligated  in  no  way. 

Town   State   

$1.50  for  Your  Old  Radio  Tubes 
regardless  make  or  conditions,  toward  purchase 
of  each  new  standard  $2.50  tube.  Positively 

guaranteed.  We  do  not  sell  rebuilt  or  boot- 
leg tubes.  Agents  wanted.  Super-Service 

Laboratories,  Dept.  23,  Room  58,  39  West 
Adams,  Chicago,  111. 

Doping  Coils  Merely  Adds  to 
Their  Losses 

"JV/TANY  radio  fans  cannot  understand J-»J-  the  admonitions  they  read  against 
the  use  of  shellac,  paraffin,  and  other 
adhesive  agents  in  the  construction  of 
radio  inductances.  They  usually  figure 
the  easiest  way  to  held  the  springy  turns 
of  wire  in  place  is  to  apply  a  coat  of 
sticky  shellac  or  to  drip  wax  from  a 
burning  candle  on  them,  and  they  are 
forced  to  inquire  why  such  simple  pro- 

cesses are  so  much  in  disfavor. 
The  reason  is  explained  in  simple 

language  by  Edward  Spiegler,  who  says, 
the  application  of  ordinary  thick  liquids 
like  shellac  and  varnish  is  in  no  way 
detrimental  mechanically  to  tuning  coils, 
but  has  a  decidedly  undesirable  electrical 
effect,  the  avoidance  of  which  is  one  of 
the  chief  inductance  problems  of  radio 
engineers. 

Adjacent  turns  of  wire  on  a  coil  act 
like  the  plates  of  a  condenser.  The 
total  effect  of  a  whole  winding  whose 
turns  are  close  to  each  other  is  like  that 
of  a  fixed  condenser  connected  directly 
across  the  ends  of  the  coil.  This  con- 
denseror capacity  characteristic  increases 
losses  and  prevents  the  coil  from  tuning 
as  sharply  as  it  would  if  the  effect  did 
not  exist.  In  other  words,  the  smaller 

the' overall  capacity  between  turns,  the better  the  coil. 

The  exact  amount  of  the  turn-to-turn 
capacity  depends  on  the  size  of  the  wire 
itself,  on  the  separation  between  turns, 
and  on  the  nature  of  the  material  between 
turns. k. 

Complete  list  of 
GUARANTEED   PARTS  FOR 

Qilver-Marshall 
VJ      Model      LlM,  1926 
"MODERN   BROADCAST 

6-TUBE  RECEIVER" 
When    building    this    receiver    be 
sure     you     use     only     the     parts 
specified   and   you   will   have   the 
satisfaction  of  possessing  the  finest 
receiver  yet   developed. 
3— S-M  311  .00035  S.  L.  F.  Condensers 
3 — 4  in.   Kurz   Krasch   Moulded  Dials 
3— S-M. 515  Coil  Sockets 
2— S-M   112A  Inductances 
1 — S-M   110A  Inductances 
6— S-M    510    Sockets 

2— Carter  6-ohm  imp.  Rheostat 
1— Central  Laboratory   500,000  ohm   Mod- ulator 

3 — Daven  Resistance   couplers   complete 
1 — Carter   101   Jack 
1 — Carter   102A   Jack 
1— Carter  On-off  Switch 
1— .002  M.  F.  Condenser 

•oubilier  .5   M.  F 
x24     Drilled,     Sa 
Bakelite    Panel 

1 — 7x23  Oak  Base  Board,  Bus-bar,  Screws, 

Lugs,    etc. 1 — Belden  5-lead  color  cable 

Complete  Parts  $  A  Q.50 
as  Specified,  Only  .  .^U 

Wired  and  Ready  to  Use  $8.  Extra 

Daven  MTJ-20  Tubes   $  4.00 
Daven  MU-6  Power  Tube       5.00 
Western  Electric  540-A.W.Cone  Speaker  27 .50 

We  carry  all  parts  for  every 
Silver-Marshall  Circuit 

Immediate  Shipment  on  all  Mail  Orders 

HEINS  &  BOLET 
48  Park  Place,  New  York 

An  Index  to  the  Best  in  Radio  Hookups! 
How  long  have  you  postponed  making  that  favorite  hookup  of  yours  because  you  couldn't  find  reliable  and  clear 
diagrams?  We  have  laid  aside  a  limited  number  of  back  issues  of  RADIO  AGE  for  your  use.  Below  are  listed 
hookups  and  diagrams  to  be  found  in  them.  Select  the  ones  you  want  and  enclose  30  cents  in  stamps  for  each  one 
desired. 

January,  1924 

— Tuning  Out  Interference — Wave  Traps — Eliminators 
— Filters 
— 'A  Junior  Super-Heterodyne. 
— Pueh-Pull  Amplifier. 

March,  1924 
—An  Eight-Tube  Super-Heterodyne. 
■ — A  simple,  low  loss  tuner. 
— A  Tuned  Radio  Frequency  Amplifier. 
—Simple  Reflex  Set. 

April,  1924 

—An  Efficient  Super-Heterodyne  (fully  illustrated). 
—A  Ten  Dollar  Receiver. 
— Anti-Body  Capacity  Hookups. 
— Reflexing  the  Three-Cirouit  Tuner. 

May,  1924 

—Construction  of  a  Simple  Portable  Set. 
— Radio  Panels. 
—Third  Installment  o!  Radio  Age  Data  Sheets. 

June,  1924 
— Important  Faotors  in  Constructing  a  Super-Heterodyne. 
— A  Universal  Amplifier. 
—Adding  Radio  and  Audio  to  Baby  Heterodyne. 
—Radio  Age  Data  Sheets. 

July,  1924 
—A  Portable  Tuned  Impedance  Reflex. 
— -Operating  Detector  Tube  by  Grid  Bias. 
—A  Three-Tube  Wizard  Circuit. 

August,  1924 
— Breaking  Into  Radio  Without  a  Diagram. 
—The  English  4-Element  Tube. 
— Filtered  Heterodyne  Audio  Stages. 
— -An  Audio  Amplifier  Without  an  "A"  Battery. 

September,  1924 
— How  Careful  Mounting  Will  Improve  Reception. 
— One  Tuning  Control  for  Hair's  Breadth  Selectivity. 
— Four  Pages  of  Real  Blueprints  of  a  New  Baby  Heterodyr 

— Blueprints  of  a  Single  Tube  Loop  Set  and  a  Capacity  Feed- 
back Receiver. 

— A  3-Tube  Low  Loss  Regenerator. 

December,  1924 

— Blueprints  of  a  New  8-Tube  Super-Heterodyne. 
— How  to  Make  a  Receivor  that  Minimizes  Static. 
— A  Trans-Atlantic  DX  Roceiver. 

— A  Six  Tube  Super-Het. 
—An  Efficient  Portable  Set. 
— A  Tuned  Plate  Regenerator. 
— Making  a  Station-Finder, 

February,  192S 

suit  Regenerator. 
Loss  Set. 

f  a  3-tube  Reflex. 

larch,  1925 

-A  5-Tube  R.  F.  Receiver. 
-How  to  Wind  Low  Loss  Coils. 
-A  Short  Wave  Receiver. 
-Blueprints  of  a  Two-Tube  Dltri 

Reflex. 
i  Regenerative 

April,  1925 
— A  3-Tube  Portable  Set. 
— "B"  Voltage  from  the  A.  C.  Socket. 
— An  Amplifier  for  the  3-Circuit  Tuner. 
— Blueprints  of  a  Five-Tube  Radio  Frequency  Receiver. 

low  to  Make  a  Tube-Tester. 
.  Unique  Super-Het  and  an  Improved  Rei: 
.  Six  Tube  Portable  Receiver  Illustrated 

s,  1925 ducing  Static  Disturbances. 
Seven-Tube  Super-Heterodyne. 

— An  Ideal  Set  in  Practical  Form. 
July,  1925 
— Learning  Tube  Characteristics. — How  Much  Coupling? 

August,  1925— 50c  per  copy 
— How  to  Attain  Smooth  Tuning. 
— Alternating  Current  Tubes. 
— Deciding  on  a  Portable  Super — 
— And  a  big  60-page  blueprint  section,  in  which  is  contained 

blueprints  of  all  the  basic  circuits  from  which  all  radio 
hookups  have  been  developed  since  the  birth  of  Radio. 

September,  1925 
— Thirty-one  ways  to  prevent  self-oscillations. 
— Tuning  efficiency  with  two  controls. 
— Ideal  Audio  Amplifier  Circuits. — Blueprint  section. 

October.  1925 
— Auto-Transformer  Coupling. 
— Some  Facts  about  Quality. 
— An  Improved  Slide- Wire  Bridge. 
— -Blueprints  of  Circuits  Using  Single  and  Dual  Controls. 
November,  1925 
— Super  without  I.  F.  Stages. 
— A  Good  Audio  Oscillator. 
— An  Efficient  Short- Wave  Transmitter. 
— Blueprints — Adding  R.  F.  Stages. 

December,  1925 
— Tuned  R.  F.  and  Regeneration. 
— Radio  Age  Mode!  Receiver. 
— Inductive  Ganjr-Control  Receiver. 
— Tuning  with  Chart  Curves 

January,  1926 
— Radio  Age  January  Model  Set. 
—A  Four-Tube  Toroid  Set. 
— Power  Supply  Device — Blueprint  Feature. 
— Finishing  Your  Radio  Cabinet. 

Radio  Age,  Inc5,  500-510  N:  Dearborn  St:,  Chicago 
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Humorous  Experiences  of  An 
Announcer 

(Continued  from  page  44) 

ing  us  how  wonderfully  the  "juggling" had  come  over.  The  letters  that  were 
subsequently  received  almost  all  praised 

the  "juggling."  To  this  day  the  singer 
upon  whom  I  pinned  this  accomplish- 

ment had  difficulty  in  convincing  some 

of  his  friends  that  he  can't  juggle. 
All  the  humor  of  a  studio  is  not  at  the 

expense  of  aritsts  or  the  public,  for 
frequently  the  announcer  is  IT  uninten- 

tionally, as  the  following  story  will  show 

how  I  once  gave  a  singer  a  good  laugh — 
at  my  expense. 

Brought  His  Barber 

A  young  Italian  baritone,  who  now  by 
the  way  makes  operatic  records,  was 

booked  to  appear  at  "XYZ".  When  he 
arrived  I  was  pleased  to  note  the  entire 
absence  of  so  called  artistic  temperament. 
He  was  a  most  likable  chap,  quick  witted, 

humorous,  and  told  me  to  "go  the  limit," 
in  my  announcements.  Now  my  French 
and  Italian  never  qualified  me  as  a  linguist 
and  in  1922  I  experienced  much  difficulty 
in  getting  my  Yankee  tongue  about  the 
various  operatic  aria  titles.  The  program 
which  this  young  Italian  baritone  had  pre- 

pared was  the  toughest  to  pronounce  that 
I  had  encountered  up  to  that  time.  After 
floundering  about  with  a  few  of  them  I 
excused  my  poor  pronunciation  and  told 

the  "audience  invisible"  that  had  I  real- 
ized how  inadequate  my  Italian  pronun- 

ciation was  I  would  have  brought  my 
barber  to  do  the  announcing.  At  this  my 
Italian  baritone  friend  burst  forth  into  a 
hearty  laugh.  In  my  egotism  I  ascribed 
his  laugh  to  the  humor  of  my  announce- 

ment and  felt  much  pleased  with  myself. 
The  program  went  off  splendidly  and  my 
Italian  friend  and  I  parted  most  cordial 
friends.  Sometime  later  I  learned  from 
another  artist  that  the  Italian  baritone 

was  a  barber!  He  was  earning  enough  in 
that  way  to  continue  his  musical  educa- 

tion. I  often  shudder  when  I  realize  what 
might  have  happened  to  the  program  of 

"XYZ",  or  even  to  myself,  that  night  if 
the  baritone  had  been  afflicted  with  ar- 

tistic temperament  and  the  hot  blood 
usually  ascribed  to  the  Latins! 

Then  the  various  types  of  artists  and 
entertainers  one  encounters  in  a  radio 

studio  are  a  never  ending  source  of  amuse- 
ment. There  are  the  masculine  type  of 

women  with  a  "message,"  and  the  femi- 
nine type  of  men  with  a — well  you  know 

the  type.  The  mail  received  at  a  station 

is  a  never-ending  source  of  laughs,  yes, 
and  frequently  the  opposite.  But  after 
all  a  radio  studio  presents  a  cross  section 
of  life  brought  to  a  focus.  Human  nature 
is  the  most  interesting,  amusing,  and  all 
too  often  the  saddest  study  mankind  can 
indulge  in,  and  to  the  observer  with  a  will 

to  see,  no  place  presents  a  greater  op- 
portunity for  observation  than  a  radio 

studio.  My  several  years  in  a  studio  gave 
me  many  a  hearty  laugh,  a  few  of  which 
I  have  attempted  to  share  with  you.  Some 
of  my  experiences  saddened  me — they 
came  through  the  mail  mostly — but  I 
cannot  disclose  them.  They  were  not  so 
intended  and  must  be  kept  sacred. 
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home Test  your  talent  Free  on  9 

BUESCHER  SAXOPHONE 
See  what  you  can  do.  We  know  you  can  play  it. 
That's  why  we  want  you  to  try.  3  free  lessons  J 
with  each  new  instrument  give  you  a  quick,  | 

easy  start.  Practicing  is  fun  because  you  leam 
so  fast.    Play  Jazz  in  a  week,  tantalizing  music  that 

come.  Get  into  the  big  fun.  6  days'  free  trial,  any 
instrument.  No  obligation.  If  you  like  it  pay  a  little 
each  month.  Send  now  for  beautiful  free  literature. 
Get  our  liberal  proposition.  Send  postal  today.  Address: 

Buescher  Band  Instrument  Co.        C) 
1215  Buescher  Block  Elkhart,  Indiana 

mmmmMm 
'Spare  Time  Prof  its— No  Capital 
Public  wants  this  Amazing  New  Set.  Coast-to- 
coast  reception.  Receives  all  wave6,  40  to  550 
meters.  'Shot  sub-panel  makes  assembly  quick  and 

y.  We  need  distributors  everywhere.  Demon- 
_„ation  sells.  We  carry  stock.  Set  sells  at  half 

Astore  prices.  $60  to  $100  weekly  easily  made. 
FIVETUBE  DEMONSTRATOR  FREE  with 

:.llll||||   IIIUi/lllTS^-    radio  training '  Our  Special  Plan  trains  you 
in  Kadio — gives  you  a  Frea 
Demonstrator  Set  and  ap- 

points 

Thr%ntire  cost  is  less  than  reg 
Set  alone.  Hundreds  are  making  big  money  in  spare 
time.  Get  started  now  while  territory  is  still  open, 

to  make  a 
and  sales 

Dlan  Free!     AMBU   ENGINEERING    INSTITUTE 
2632  Prairie  Avenue      Dlv.  12-XB  Chicago,  Illinois 

^Mwmmm^ry  step 

fSfiOard 

Complete,  nothing else  to  buy. 

Operates  at  maxi- mum efficiency  at  all 
times  on  either  di- rect or  alternating 

current,  any  fre- 

quency. Noiseless — 
no  hum. 

Delivers  unlimited 

current  to  any  re- 

FERBEND  "B"  ELIMINATOR 
Now  you  can  supply  plate  voltage  to  your  Radio  Set  at  a 

price  scarcely  higher  than  new "B "Batteries!  Your  electric 
light  socket  and  the  new  F erb end  "B"  Eliminator  furnish  the 
permanent  means  of  efficient  "B"  current  supply  for  any  set. 
No  need  for  you  to  pay  more  than  $9.75  for  a  "B"  battery 
eliminator  for  Ferbend  guarantees  theirs  to  be  equal  or  supe- 

rior to  any  on  the  market  regardless  of  price.  Our  price  was 
fixed  with  the  interests  of  the  radio  buying  public  in  mind. 

The  result  is  efficient  and  permanent  "B"  current  now  placed 

Within  Reach  of  All 
The  price  of  this  remarkable  new  unit 
is  spectacular  in  more  ways  than  one. 
Besides  saving  you  from  $15  to  $50  it 
is  amazingly  low  considering  the  qual- 

ity and  superiority.  Surely  it  marks 
a  revolutionary  step  forward  in  radio. 

Equip  your  set  NOW  with  this  mar- 
velous instrument,  and  be  convinced. 

FERBEND 

This  company  also  manufac- 
tures the  famous  Ferbend 

WAVE    TRAP— the    instru- 

ceiving  set,  regard- less of  number  of 
tubes. 

Delivers  100  volts 
to  any  set. 

Cost  of  operation 
less  than  50c  a  year. 

It  lasts  indefi- 
nitely. 

All  parts  are  spe- 
cially designed  and manufactured  by  us 

for  this  purpose  only. 
Unconditionally 

Guaranteed 

to  be  equal  or  supe- 
rior to  any  elimina- tor on  the  market, 

regardless  of  price. 

Ask  your  dealer,  or  send  direct  r~™ Until  nation-wide  distribution  is  completed  it  |    431  west  sup 

is  possible  that  your  dealer  hasn't  stocked  the  | 
Ferbend  "B"  Battery  Eliminator  as  yet.    So  you  I 
will  not  have  to  wait,  we  will  make  shipment  J 
direct  to  you  upon  receipt  of  $9.75,  or  C.  O.  D.,  J 
if  desired.  Remember,  superior  results  are  guar-  j 
teed  or  your  money  back.   Be  one  of  the  first  to  own  arid  ■ 
use  the  Ferbend  Maxmin  "B"  Battery  Eliminator.   Use  the  . 
coupon  NOW/ 

FERBEND  ELECTRIC  CO. 
431  W.  Superior  St.        •        Chicago,  Illinois  * 

□  Send  at  once.  I 

D  SendC.  O.D. 

D  Send  Literature 
Name   

Address   

City   

State   

Tell  them. read  it  in  Radio  Age 
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Carborundum  Detector  With 
Stabilizing  Device 

AMONG  some  of  the  products  of  the 
Carborundum    Co.,   is   a   stabilizing 

detector  unit,   recently  released  for  the 
j    radio  trade,  which  may  be  used  in  any 

crystal    detector    set    or    in    the    reflex 
type  of  receivers. 

The  unit,  which  may  be  mounted  on 

the  panel,  electrically  controls  the  resis- 
tance of  the  detector  circuit,  by  varying 

the  potential  of  a  flashlight  cell  applied 
to  the  carborundum  crystal;  a  procedure 
which  will  be  remembered  by  old  time 
ship  operators,  notably  those  who  went 
to  ,sea  with  the  old  Marconi  receivers 

with  a  huge  wire  potentiometer  for  alter- 
ing the  bias  applied  to  the  crystal. 

Two  advantages  noted  in  the  use  of 
changing  the  resistance  are:  ability  to 
increase  detector  resistance  to  gain 
selectivity  without  losing  energy  transfer 
from  antenna  circuit,  and  to  determine 
the  degree  of  damping  of  the  detector 
circuit  in  a  reflex  receiver,  which  damping 
may    be    made    to    aid  regeneration. 
The  contact  on  the  crystal  is  per- 

manent, or  fixed,  while  the  resistance  is 
the  variable  factor. 

Victoreen  Intermediate 

"YTICTOREEN  intermediate  transform- *  ers,  handled  by  the  George  W. 
Walker  Co.,  have  a  sharp  resonance 
curve.  This  resonance  feature  of  the  coil 

permits  use  of  an  aperiodic  primary, 
prevents  interstage  oscillation,  makes  the 
set  more  stable  and  permits  the  use  of 
a  potentiometer  as  a  volume  control. 

_  Victoreen  coils  are  adjusted  to  a  pre- 
cision of  one-third  of  one  per  cent. 

The    wave    length    used    assures    less 
interference  by  harmonics. 
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NATIONAL  Velvet  Vernier  DIAL 

Type   B,    Variable         (Patents  Pending) 

Easily  mounted  on  the 
any    standard    type    of 

Positive  Control — Easily  Mounted 

YOU  control  the  reduction  ratio  with 
this  new  NATIONAL  Type  B, 

Velvet  Vernier  Dial.  And  what  a  dif- 

ference in  the  tuning  of  your  set!  You'll be   astonished. 

-4  in.  shaft  of 

variable  con- 
denser. A  screw  driver  is  the  only  tool 

you   need. It  has  the  same  velvety  smoothness, 
the  same  freedom  from  backlash,  the 
same  mechanical  drive  as  the  NA- 

TIONAL'S famous  Type  A  dial. 

Write  for  Bulletin  107  RA 

NATIONAL  CO.,  Inc. 
W.  A.  READY,  President 

110  Brookline  St.    Cambridge,  Mass. 

This  Aerial  Gets  Everything  But   Noise! 
KANE  ANTENNAE  COMPANY,  DRAY  RADIO  LABORATORY  6  EAST  LAKE  ST.,  CHICAGO 

Precision  Radio  Apparatus  Tests,  December  24,  1925 
Gentlemen: 

As  you  requested  we  are  enclosing  under  separate  cover  a  picture  of  the  Kane  Antennae  you  recently  installed  on 
the  roof  of  our  building,  at  Lake  and  State  Street,  Chicago.  As  you  know,  we  have  never  here  at  the  Laboratory 
been  able  to  get  clear  reception  from  distant  stations.  As  soon  as  we  turned  on  enough  power  to  bring  in  the  DX 
we  of  course  picked  up  the  electric  sign  noises,  the  elevated  noises,  the  telegraph  office  next  door,  the  street  cars,  the 
elevators,  etc.  Loop  sets  with  their  strong  pick-Up  of  local  noises  were  particularly  bad.  For  the  la->t  couple  of  months 
we  have  been  getting  letters  from  our  dealers  telling  us  that  if  we  could  only  figure  out  some  wny  to  install  radio  sets 
near  power  noises  with  xune  scheme  of  Antennae  that  would  bring  in  the  distant  station  with  !  ess  of  the  local  noises, 
that  they  could  sell  more  sets  in  difficult  place-*  "here  all  make-  of  radio-;  hud  proved  too  noisy  for  satisfaction.  In 
many  cases  these  dealers  could  not  give  decent  demonstrations  in  their  own  stores.  Finally  we  heard  from  Henry 
Stah  I  and  Son,  our  dealer  at  Elkhart,  Illinois,  that  they  had  eliminated  the  interurban  and  power  line  noi.-es  at  their 
store  by  the  use  of  a  Kane  Antennae.  This  was  what  led  us  to  a-k  you  to  show  what  you  could  do  for  us  at  the 
Laboratory.  Last  night  when  we  tested  out  your  eighty  foot  transposed  antennae  and  counterpoise,  we  were  very 
much  surprised.  We  had  distant  reception  of  very  good  quality.  We  checked  back  by  using  the  usual  type  of  ground 
and  the  ratio  of  power  noises  to  DQUsio  increased  several  hundred  per  cent,  rendering  the  reception  absolutely  un- 

satisfactory. Then  we  would  switch  back  again  and  get  very  excellent  reception.  We  are  enclosing  a  check  in  pay- 
ment of  your  invoice.  We  are  going  to  tell  all  of  our  dealers  about  our  experience.  After  all  the  perfect  schemes  that 

we  have  wasted  time  in  trying,  we  are  glad  to  grant  you  the  permission  of  publishing  this  letter  if  you  care  to. Very  truly  yours, 
DRAY  RADIO  LABORATORY.  By  W.  R.  Dray. 

The  KANE  ANTENNAE  entirely  eliminates  all  power  noises  such  as  leaky  Transformer*.  Generators,  Motor  hums. 

Delco  Plants,  etc.  Power  noises  cause  more  trouble  than  all  other  forms  of  Radio  interference.  Get  rid  of  them  \"  i  >\Y 
by  ordering  a  KANE  ANTENNAE. 

Get  Facts  NOW  About  The  Kane  Antennae 
We  will  send  you  working  drawing  wit  n  in-irn-'unn-  for  erecting  this  wonderful  Antennae  for  a  dollar  bill  (a  check 
will  do).  If,  after  looking  over  the  drawing,  you  decide  you  would  rather  have  a  factory-built  Antennae  than  build 
one  yourself,  we  will  take  back  the  drawing  and  allow  you  full  purchase  price  on  an  order  for  an  Antennae. 

The  Special  Kane  Antennae  for  Radiola  Super-Hefa   $10.00 
The  Regular  Kane  Antennae  for  all  other  sets  that  use  a  ground  connection     20.00 
Working  drawing  with  instructions  for  erecting        1.00 

(Stamps  not  accepted) 

Postpaid  to  any  part  of  the  United  States  or  sent  C.  O.  D.  when  25  per  cent  of  price  accompanies  order. 

THE  KANE  ANTENNAE  CO. 
Dept.  820B,  3343  W.  Monroe  St.  Chicago,  IU. 

Send  25c  for  Booklet  Telling 
How  to  Build  the 

Kj-iammarlu
nd  ) oDeris 

Hammarlund-Roberts,  1182  Bway,  N.  Y.  C. 

NO    MORE    LOOSE    CONNECTIONS 
X-L  PUSH  POSTS 

A  binding  post  that  really  does  excel, 
looks,  action,  service,  and  conTenlence. 
Push  it  down — insert  wire — cannot  jar 
loose  from  vibration.  No  screwing  or 
danger  of  shearing  off  wires. 
Furnished  attractively  plated  with 
soldering  lug  and  necessary  markings. 

Price    Eath.. —   15    Centi 
X-L    RADIO    LABORATORIES, 

2424    Lincoln    Avenue    N. 

SendNoMoney 
Jnst  pay  postman   after  album  and 
FREE  stamps  arrive.      We    prepay 

postage  if  you  prefer  to  pay  with  order.     Satis-  ̂ *" faction    truaranteed      MONEY    REFUNDED  if  not 
DELIGHTED.  Send  order  today- NOW.     Postal  will  do. 
IDEAL  CO.,  Dept.  2022,  366  Wrigley  Blag.,  Chicago 

Use  the  Log-a-Wave  Chart 
Tell  them  you  read  it  in  Radio  Age 
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Colored  Pencils  Useful  for 
Radio  Work 

COLOR  plays  a  part  of  increasing  use- 
fulness throughout  the  engineering 

world  in  connection  with  diagrams, 
charts  and  data  sheets  not  foreseen  when 
the  old  style  colored  pencil  with  thick 
lead  was  first  introduced. 

Realizing  how  many  occasions  in 
modern  industry  and  science  called  for 
the  use  of  colored  pencils  with  the  same 
diameter  as  ordinary  drawing  and  writing 
pencils,  the  American  Lead  Pencil 
Company  has  originated  a  new  product 
called  the  Unique  Thin  Lead  which 
can  be  used  exactly  the  same  as  a  black 

lead  pencil — -for  writing,  figuring,  sketch- 
ing, drawing,  etc. 

Among  radio  engineers  and  experimen- 
ters, colored  pencils  have  met  with 

special  favor  as  they  permit  the  designa- 
tion of  the  various  coils,  units  and  cir- 

cuits by  corresponding  colors.  The 
same  effect  is  obtained  for  diagrams  as 
is  obtained  in  working  models  through 
the  use  of  vari-colored  cable  and  wire. 

Palmer  Goes  Abroad 
For  Radio  Tests 

T^OR  the  purpose  of  cooperating  offi- 
*-  cially  in  the  international  broadcast 
tests  before  and  during  the  week  of  Janu- 

ary 24  and  to  listen  in  at  sea  during  the 
hours  when  European  stations  will  send 
programs  for  American  fans,  Eric  H. 
Palmer  of  the  Freed-Eisemann  Radio 

Corporation  sailed  on  the  "De  Grasse" 
of  the  French  Line  on  January  6  and  will 
visit  the  principal  broadcasters  abroad. 

Mr.  Palmer  will  report  by  wireless  to 
the  tests  committee,  regarding  reception 
also  of  stations  in  the  United  States, 
Canada,  and  Mexico  that  reach  Europe 
during  this  important  week  in  radio.  Mr. 
Palmer  will  install  an  official  receiving 

station  on  the  steamship  "Paris." 

National  Engineering  Co.  Has 
Semi-Assembled  Receiver 

r  I  :HE  National  Engineering  Company, 
-*■  just  organized,  has  started  production 
on  a  five  tube  tuned  radio  frequency 
receiver  which  will  be  offered  to  the 
public  in  a  semi  assembled  state. 

The  set  is  known  as  the  Huntingdon, 
built  by  M.  B.  Benson,  chief  engineer 
for  the  National  Engineering  Company. 
Others  connected  with  the  new  company 
are  M.  M.  McCabe,  Duluth  and  Minneap- 

olis, and  H.  W.  Coulter,  of  Chicago. 

W.  J.  Knapp,  President  of  the  National  Carbon 
Company,  makers  of  Kveready  batteries,  announces 
the  election  of  Paul  P.  Huffard  as  Vice-President 
and  General  Manager  of  the  company. 

Mr.  Huffard  began  his  career  in  1905  at  the 
Electrometallurgical  Works  at  Kanawha  Falls, 
Virginia,  as  chemist,  while  still  a  college  student. 
Upon  attainment  of  his  degree,  he  was  transferred 
to  the  Niagara  Falls  plant  of  the  Union  Carbide  and 
Carbon  Corporation,  of  which  he  eventually  became 
superintendent.  His  first  position  with  the  Nation- 

al Carbon  Company  was  works  manager  of  the 
Electrode  Plants;  later,  in  charge  of  production  of 
all  the  National  Carbon  Company  plants.  His 
present  advancement  places  him  in  charge  of  all 
phases  of  activities  of  the  National  Carbon  Com- 

pany and  its  associated  companies,  including  the 
National  Carbon  Company  of  San  Francisco,  and 
the  Canadian  National  Carbon  Company,  Limited, 
of  Toronto,  Canada. 

Crosley  Takes  Over  Assets 
of  Amrad 

ANNOUNCEMENT  is  made  that 

■**■  Powell  Crosley,  Jr.,  president  of  the 
Crosley  Radio  Corporation,  has  recently 
purchased  the  assets  of  the  American 
Radio  and  Research  Corporation  at 
Medford   Hillside,   Mass. 
A  new  company  is  being  formed 

to  operate  the  Amrad  organization  with 
Mr.  Crosley  as  chairman  of  the  board, 
and  H.  J.  Powell,  former  Amrad  presi- 

dent, as  the  new  president  and  general 
manager. 

Amateurs  will  remember  the  develop- 
ment of  the  S  tube  for  rectification  by 

Amrad  as  well  as  the  Mershon  electrolytic 
condensers.  The  new  organization  is  to 
continue  operation  in  the  same  location. 

Amsco  Adds  Socket  to  Its 
Line  of  Products 

T^HE  newest  addition  to  the  line  of 

x  Amsco  products  is  a  universal  socket 
designed  to  take  all  sizes  of  radio  tubes, 
including  the  standard  UX  and  CX 
tubes,  without  adapters. 

They  click  into  contact,  establishing 

a  positive  wipe  connectiont  hat  perpet- 
ually renews  itself  each  time  the  tube 

is  removed  and  replaced.  Connection 

is  possible  only  in  one  way — the  right 
way — and  the  tubes  lock  into  place 
automatically. 

Another  feature  of  the  Amsco  universal 

socket  is  its  compactness  and  light  weight. 
Not  a  fraction  of  an  inch  is  wasted. 

It  is  made  of  mottled  green  genuine 
bakelite.  All  metal  parts  are  of  phosphor 
bronze,  electrically  tinned  for  easy soldering. 

The  base  is  of  the  non-skid  type, 
with  tiny  moulded  spikes  that  prevent 

twisting  out  of  place — making  possible 

the  great  convenience  of  one-hole  mount- ing. 

Interest  Abroad  In  Use 
of  Piezo  Crystals 

T^UROPEAN  fans,  as  well  as  broad- 
-*-^  casters,  are  showing  considerable 

interest  in  Piezo  crystal  control  for  trans- 
mitters, wavemeters  and  some  types  of 

receivers,  according  to  a  communication 
from  Adam  Hilger,  Ltd.,  24  Rochester 

Place,  London,  N.  W.  1. 
Two  stock  sizes  made  at  present  by 

the  Hilger  firm  are  the  180  meter  and  the 
350  meter  type,  these  being  mounted  in 
boxes  of  insulating  material  with  binding 

posts  at   each   end. 

All-Wave  Coils  and  Shot 
Panel  in  Ambu  Set 

T^WO  features  embodied  in  the  five  tube 
J-  receiver  made  by  the  Ambu  Engineer- 

ing Institute,  as  recently  announced,  are 
"All- Wave"  inductances  for  taking  care 
of  the  band  from  40  to  600  meters,  and 

the  "shot"  method  of  panel  connection 
where  the  panel  or  sub-base  is  grooved 
and  shot  full  of  molten  copper. 

This  latter  process  does  away  with  the 
necessity  of  bus-bar  wiring,  since  all  that 
is  necessary  is  to  put  in  the  panel  screws 
which  automatically  make  the  required 
electrical  contact  with  the  copper  stream 

and  the  apparatus. 
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be  taken  in  making  this  test  to  avoid  the 
danger  of  confusing  the  interference  which 
originates  from  different  sources,  which 
may  appear  similar  in  the  receiver. 

The  most  satisfactory  way  of  making 
this  test  is  for  one  observer  to  listen  to  the 
interference  received  on  two  radio  receivers 
at  different  points  at  the  same  time  by 
means  of  a  telephone  system.  To  carry 
out  this  test  an  assistant  at  the  distant 
Radio  receiver  should  place  his  head 
phone  (or  preferably  his  loud  speaker) 
near  the  transmitter  of  the  telephone  in 
order  that  the  observer  at  the  other 
receiver  may  listen  at  the  same  time  to 
the  interference  heard  on  his  own  receiver 
at  his  right  ear,  while  listening  to  the 
interference  heard  at  the  distant  radio 
receiver  by  means  of  the  telephone  to  his 
left  ear.  This  test  should  be  continued 
for  a  sufficient  length  of  time  to  observe  a 
number  of  variations  in  the  nature  of  the 
interference. 

In  cases  where  it  is  not  convenient  to 
use  the  telephone  system  for  this  test,  the 
two  observers  at  distant  Radio  receivers 

may  keep  an  accurate  log  of  the  inter- 
ference, but  in  this  case  they  should  first 

synchronize  their  watches  and  record  any 

characteristic  change  in  'the  interference 
heard,  noting  the  time  accurately  to 
within  a  few  seconds. 

Fourth  Test:  To  determine  if  any 
suspected  source  actually  causes  Radio 
interference. 

In  carrying  out  this  test  either  of  the 
two  systems  referred  to  in  test  No.  3  is 
suitable.  Great  accuracy  is  required  in 
these  tests  for  it  has  been  found  that 

many  misleading  reports  have  been 
received  from  observers  who  were  not 
sufficiently  accurate  in  their  observations. 
For  instance,  interference  has  been 

reported  to  be  associated  with  the  switch- 
ing on  of  the  street  lights  in  cases  where 

the  interference  actually  was  produced  by 
another  circuit  which  was  switched  on 

every  evening  about  dusk.  If  the  ob- 
servers in  this  case  had  noted  the  time 

very  accurately,  the  source  of  the  inter- 
ference could  have  been  located  much 

more  readily. 
Fifth  Test:  To  determine  where  the 

interference  radiates  from,  by  means  of  a 
portable  Radio  receiver. 

In  cases  where  a  portable  receiver  is 
available  the  source  of  interference  may 
be  very  often  traced  by  this  means. 

RADIO  AGE  ANNUAL  FOR 

1924— AT  SPECIAL  PRICE! 
Clip  the  coupon  and  send  It 
with  50  cents,  and  the  RADIO 
AGE  ANNUAL  FOR  1924  will 
be  sent  you  by  return  mail. 

RADIO  AGE, 
500  N.  Dearborn  St.,  Chicago. 

Enclosed    is    50    cents,    for   which    send    me    the 
RADIO  AGE  ANNUAL  for  1924. 

Name   

City   
(2-26) 

Jot  down  the  call 
letters  in  the  handy 
slots — right  on  the 
dial  itself — and 
there  is  your  per- 

manent record  of 
station  settings. 

Instant 
Response 

searching  dial  action 
for  the  model  set 

The  designers  of  the  Radio 
Age  Model  HX  set  wanted 

responsive,  supremely  ac- 
curate tuning,  to  meet 

today's  conditions.  They 
realized  how  inadequate  old 
type  dials  are,  to  cope  with 
1926  broadcast  congestion. 
As  an  essential  feature  of 
theModel  set,  therefore,  you 
find  MAR-CO 
dials.  For  these 

are  the  new- 
day  tuning 
controls  that 

experts  every- 
where advise. 

Nickel-plated, 

$2.50 

Gold-plated 

$3.00 

They  respond  to  your  slight- 
est touch  with  no  suggestion 

of  backlash.  By  splitting  a 

single  degree  into  hair's breadth  divisions,  they  get 

stations  you  now  pass  over. 

Until  you  put  MAR -CO 
dials  on  the  set  you're building,  or  on  your  present 

set,  you'll  never  realize 
what  a  differ- ence a  dial  can 

make! 

Martin     Copeland Company, 

Providence,     R.    I. 

W&M. 
The  1926  model  tuning  control 

Tell  them  you  read  it  in  Radio  Age 
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EFFICIENCY 
That   Meets    the  Require- 

ments of  Eminent 

Radio  Engineers 

Apex  Vernier  Dials  are  more 

than  mere  "knobs."  In  reality 
they  are  instruments  endowed 
with  an  ultra  degree  of  effi- 

ciency. Their  rich  elegance  of 
finish  lends  a  touch  of  striking 
attractiveness  to  any  set.  Pre- 

cision of  production  and  of 
operation  makes  a  good  set  a 
better  set — providing  greater 
range  of  selectivity — positive- 
ness  of  control — and  utmost 
simplicity  of  tuning  in  most 
difficult  stations.  Ratio  12  to  1. 
Clockwise  and  counter  clock- 

wise. No  back  lash.  Royal 
Brass  finish  4-inch  $1.50 — 3Vi- 
inch  $1.25.  Satin  Silver  Finish 
4-inch  $1.75— 3V4-inch  $1.50. 
DeLuxe  Gold  (24K)  Finish  4- 
i  n  c  h  $2.50— 3VW  n  c  h  $1.85. 
Your  dealer  has  them.  If  not, 
order  direct. 

APEX  Rheostat    Dials 
are  as  essential  to  successful  operation 
and  pleasing  appearance  as  are  Apex 
Vernier  Dials.  Royal  Brass  Finish — 60c. 
Satin  Silver  Finish — 70c.  DeLuxe  Gold 
(24K)—  80c. 

APEX    ELECTRIC    MFG.    CO. 
Dept.  211 

1410  W.  59th  Street  CHICAGO 

EMS 
Radio's  biggest  season  is  here.     Get 
new  catalog  showing  huge  stocks  of  rac 
parts,  sets,  kits  at  lowest  rock-bottom 
prices.   Quick  service.   Wonderful  spe- 

cial offer  on  best  sets,  tubes,  batter- 
ies.'' Write  for  free  copy.  iff: 

W.-C  Braun  Co,  36-50  S.  Clinton  St,  Chicago,  U.  S.  A.~ 

RADIO  RENCH;   WW 
^-hBdrv* 

New  Wave  Propagation 
Technique 

(Continued  from  page  48) 

We  will  assume  the  medium  through 
which  the  radio  waves  pass  has  such 
characteristics  that  the  velocity  of  pro- 

pagation for  a  vertically  polarized  wave 
differs  slightly  from  the  velocity  of  the 
propagation  for  a  horizontally  polarized 
wave.  It  is  not  necessary  for  the  present 
purpose  to  try  to  explain  the  reason  for 
this  difference  in  velocity.  We  may 
assume  the  reason  for  it  is  due  to  the 
electrostatic  and  magnetic  effects,  to  the 
retarding  effect  of  the  velocity  of  the 
vertically  polarized  wave  passing  close 
to  the  earth,  or,  on  the  other  hand,  due  to 
properties  of  free  electrons  in  the  upper 
atmosphere.  Whatever  the  cause  may  be, 
we  may  assume  such  a  difference  of 
velocity  exists  and  the  mechanical  model 
has  been  constructed  so  as  to  reproduce 
such  conditions.  The  weights  on  both 
sides  are  tied  together  with  rubber  bands. 
Wave  motion  in  the  horizontal  or 

vertical  planes  can  thus  be  studied 
independently,  and  these  two  wave 
motions  may  be  adjusted  for  different 
velocities.  A  wave  started  in  the  vertical 
plane  maintains  itself  vertically  and  a 
wave  started  horizontally  maintains 
itself  horizontally.  If,  however,  a  wave 
is  started  in  a  plane  45  degrees  between 
the  vertical  and  the  horizontal,  it  is 

found  the  wave  motion  proceeding  there- 
from assumes  the  shape  of  a  cork  screw. 

The  straight  line  oscillation  of  the  first 
weight  is  passed  along  as  an  eliptical 
motion  which  gradually  widens  into  a 
circle.  Then  this  circle  narrowed  down 
again  to  an  elipse  and  finally  a  straight 
line  at  right  angles  to  the  original  line  of 
oscillation.  This  is  exactly  in  accordance 
with  the  theory.  The  point  where  the 
wave  has  shifted  its  plane  of  polarization 
90  degrees  is  the  point  where  the  faster  of 
the  two  waves  is  half  a  wave  length  ahead 
of  the  slower  wave.  From  this  point  on 
the  wave  proceeds  repeating  this  peculiar 
cork  screw  motion. 

The  fact  the  twisting  of  the  wave  is  due 
to  different  velocities  in  the  two  planes  of 
polarization  can  also  be  demonstrated  by 
this  model.  For  this  purpose  the  rubber 
bands  are  added  to  the  counter  weights. 
The  effect  of  this  is  to  change  the  velocity 
of  propagation  in  the  vertical  plane, 
whereas,  the  velocity  in  the  horizontal 
plane  has  not  been  affected  because  only 
the  vertical  motion  is  transmitted  to  the 
counter  weights  by  the  suspension  yokes. 
The  system  can  thus  be  adjusted  so  the 
velocities  in  the  horizontal  and  the 
vertical  planes  are  exactly  equal.  After 
this  has  been  done  it  is  found  the  tendency 
to  cork  screw  motion  disappears  and  the 
wave  remains  strictly  in  the  plane  in 
which  it  has  been  started. 

Visualize  Phenomena 

"V\7"HILE  this  mechanical  experiment 
»  »  does  not  bring  out  any  new  facts  that 

were  not  known  from  the  classical  theory 
of  wave  motion,  it  helps  us  to  visualize 
the  main  phenomena  in  the  radio  wave 
propagation  which  we  are  trying  to 
explain.  The  phenomenon  of  a  constantly 
shifting  plane  of  polarization   which   we 

Tell   them    nmil    rearl  It.    in    RnrUn    A  no 

Less  wiring — Fewer  losses 
Full,  clear,  rich  tone  depends  on  more 
than  on  just  good  apparatus.  It  depends, 
first  of  all,  upon  careful,  compact  wiring. 
AMPERITE  eliminates  complicated  wir- 

ing, avoiding  leaks  and  losses.  Requires 
no  attention.  Controls  the  filament  per- 

fectly, bringing  the  utmost  out  of  each 
individual  tube.  Permits  use  of  any  tubes 
or  combination  of  tubes.  Used  in  all  pop- 

ular construction  sets.  Price,  $1.10. 
There  is  an  AMPERITE  forevery  tube 

Write  for  free  hook-ups 
*^i<£id.iatl  Company 

\       -mr  Dept.  R.  A.-2      50  Franklin  St.,  N.  T.  City   ̂  

jfcMPEMTE She  "SELF-ADJUSTING" 'Rheostat 
WdM&atimLWmtt  W\\\  \\\  H\m 

FREE! 
12-Cell~24-VoIt/ 

Storage'B'Battery Positively  given  free  with  each 

purchase  of  a  WORLD  "A" Storage  Battery.  You  must 
3end  this  ad  with  your  order. 
WORLD  Batteries  are  famous 
for  their  guaranteed  quality 
and  service.  Backed  by  years 
of  successf nl  manufacture  and 
thousands  of  satisfied  users. 
Equipped  with  Solid  Rubber  Case, 
an  insurance  atrafnst  acid  and  leak- 

age. You  save  60  per  cent  and  geta 
a-Year  Guarantee 

Bond  in  Writing  g2,mS^£x  Approved 

"J%8£^£nf&r'2$k?£SS,tl'nd  Listed roll     1  :()-Ampcrea.      ....  132S 
6-Volt,  140-Aroperes   14. OO 
Solid  Rubber  Case  Auto  Batteries "~  Newe  Labora- 

tories, Popular 

Science  Insti- 
tute of  Stand- ards, Popular 

Radio  Labora- tories, Radio 
Broadcast  Lab- 

count  tor  casb  J  oratorles.Radlo   and  fret  onuor.4-ln  .f18.  H< battery  at  60  per  cent  saving  to  yoa  T«">dLefax, 

^PSy*  BATTERY  COMPANY 
Dept.  36  CHICAGO.  ILL. 

# 

B-Volt.  13-Flato    13  5S 
12-Volt.    7-Plate    .    .    '.    '.    '.    I   J       ig.'ocj 

Send  No  Money  fc"^EabBcnd- your  examination attery  included. 

order.     Buy  I 

1 219  So.  Wabash  Ave., 

as  Standard 
by  Leading 
Authorties 

[World 
jTORAGE  BATTERIES 

Set  your  Radio  Dlala  at  210 

WSMC.    Chicago. 

A  regular  $25  loud  speaker  for 
$16.  Loud,  clear,  mellow  tone. 
Bell  13K  in.  diameter,  horn 
22  in.  high,  equipped  with 
Lakeside  Adjustable  Unit. 
Agents  wanted,  write  for  par- ticulars. 

Lakeside  Supply  Co. 

73  W.  Van  Buren  St.,  Chicago 
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discovered  experimentally  in  tests  be- 
tween Schenectady  and  Long  Island  can 

thus  easily  be  explained. 
This  conception  of  the  wave  motion  is 

also  a  help  in  explaining  the  phenomena 
of  fading.  There  is  already  much  ex- 

perimental evidence  that  fading  is  a 
phenomenon  of  interference.  In  other 
words,  the  fading  is  due  to  the  fact  the 
radio  waves  arrive  at  a  certain  point 
through  two  paths.  The  waves  will  some- 

times add  to  each  other  and  sometimes 
neutralize  each  other.  If  we  keep  in  mind 
the  observations  on  the  mechanical  model 
that  the  waves  in  the  two  planes  can  be 
traced  through  separately  and  distinctly, 
we  may  conclude  the  two  paths  of  the 
radio  wave  which  produce  fading  are  not 
necessarily  two  separate  physical  paths 
but  may  be  the  two  paths  in  the  hori- 

zontal and  the  vertical  plane  of  polariza- 
tion. For  further  illustration  of  this  we 

can,  in  the  mechanical  model,  introduce  a 
detector.  If  we  place  this  detector  at  a 
certain  distance  from  the  origin  we  find 
the  detector  gives  no  response  when  the 
system  is  adjusted  for  different  velocities 

of  propagation,  whereas,  it  gives  a  maxi- 
mum response  when  the  system  is  adjusted 

for  equal  velocity  in  the  horizontal  and 
vertical  plane.  The  phenomena  of  fading 
has  thus  been  reproduced  mechanically 
through  polarization  in  a  single  wave 

path. 
It  is  not  hereby  suggested  this  mechani- 
cal equivalent  is  sufficient  to  explain  the 

fading  in  actual  radio  transmission.  It  is, 
however,  offered  for  what  it  may  be  worth 

as  a  help  to  interpret  the  many  observa- 
tions in  actual  radio  transmission  which 

are  being  accumulated. 

Storage  Batteries  Enter  Lives 
of  Millions 

( Continued  from  page  16) 

TVTOW    that    we    have    discussed    the 

~  battery — its  active  materials,  its 
electrolyte,  the  formation  of  lead  sul- 

phate and  other  chemical  matters,  you 
will  perhaps  ask  how  it  stores  electricity, 
and  the  answer  may  surprise  you  that 
the  battery  does  not  store  electricity. 
The  electrical  energy  which  the  battery 
receives  when  it  is  charged  is  converted 
into  chemical  energy.  The  chemical 
energy  is  stored  by  the  battery,  and 
when  we  discharge  the  battery  this 
chemical  energy  is  again  transformed 

into  electrical  energy.  Scientific  re- 
search has  taught  us  the  storage  battery 

obeys  the  fundamental  laws  of  electro- 
chemistry and  thermodynamics.  If  this 

conversion  of  one  form  of  energy  into 
another  seems  strange  it  is  nevertheless 

a  part  of  nature's  process. 
Batteries  have  been  improved  notably 

within  recent  years.  Tests  in  accordance 
with  well  defined  specifications  show  this 
to  be  true.  Standard  methods  of  rating 
batteries  are  being  established.  Batteries 

of  comparatively  light  weight  for  avia- 
tion are  being  developed.  Research  is 

playing  an  important  part  in  this  advance. 

A  Compact  Straight-Line- 
Frequency  Condenser 

<r 

HE  new  S.  L.  F.  Bradleydenser  is  the  outcome  of 
long,  careful  research  in  condenser  design.  It  pro- 

vides straight-line-frequency  tuning  over  the  entire 
circumference  of  a  360-degree  dial.  Stations  are  widely 
and  evenly  spaced  over  twice  the  dial-spacing  of 
ordinary  condensers.  This  unique  control  is  obtained 
by  using  a  special  cam  on  the  condenser  shaft  which 

provides  the  straight-line-frequency  tuning  now  de- 
manded by  all  set  builders.  The  efficiency  of  the 

condenser  is  extremely  high,  due  to  the  unique 
construction  that  practically  eliminates  insulating 
material  in  the  condenser. 

71 NOTHER  outstanding  feature  of  the  new  S.  L.  F. 
uXL  Bradleydenser  is  the  compact  design  which  elim- 

inates entirely  the  long  eccentric  rotor  plates,  ordi- 
narily used  with  straight-line-frequency  condensers. 

The  Bradleydenser  can  be  substituted  for  any  con- 
denser on  a  set  without  interfering  with  other  parts 

on  the  panel.  The  one-hole  mounting  also  simplifies 
installation.  The  S.  L.  F.  Bradleydenser  is  the  latest 
Allen-Bradley  contribution  to  better  radio.  Be  sure 
to  bring  your  set  up-to-date  by  getting  a  set  of  S.  L.  F. 
Bradleydensers  from  your  nearest  dealer. 

Other Allen-Bradley  Devices 
Use  the  Bradleystat,  Bradleyleak,  Bradley, 

ometer,  and  Bradleyohm  in  your  next  set.  For  re 
amplification,  use  the  Bradleyunit  Resistor, 

Mail  the  Coupon        | 
Allen-Bradley  Company, 

289  Greenfield  Ave., 
Milwaukee,  Wisconsin. 

Please  send  us  your  latest  literature 
on  the  new  S.  L.  F.  Bradleydenser 
and  other  items  of  the  Allen-Bradley 

line. 

Name . . . 
Address 

Tell  them  you  read  it  in  Radio  Age 
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Build  the  Set  That 

Holds  4  World's  Records 

The  receiver  that  brought  in  sta- 
tions 6,000  to  8,000  miles  distant 

with  loud  speaker  volume  night  after 
night.     All  records  fully  verified. 

Holds  World's  Records  For 
(1)  Longest  distance  ever  received  on  a 

loop  aerial — 8,375   miles 
(2)  Most  consistent  reception  of  stations 

6,000  to  8,000  miles  distant— 117  pro- 
grams in  three  months. 

(3)  Brought    in    6   different    stations  in   2J^ 
hours — all  over  6,000  miles. 

PRICE: 
Complete  Set  of  Parts   $89.00 
(Includes  all  parts  necessary  to  make  an 
exact  duplicate  of  this  wonderful  receiver,  to- 

gether with  book  of  instructions  and  complete 
blue  prints.) 

Story  of  development  and  proofs  of  records 
sent  on  receipt  of  stamped  and  addressed 
envelope. 

Scott  Radio  Laboratories 
35  S.  Dearborn  St.,  Chicago 

Dealers  and  Set  Builders,  write  for  discounts 

YOU  CAN  GET 
Greater     refle: or    crystal   set 

BROWNLIE 
VERNIER  DETECTOR 

$2.00  At  your  dealer  or  Direct. 
ROLAND  BROWNLIE  &  CO. 

21  Sanders  St.  Medford   M 

Eliminate  Audio  Distortion 
( Continued  from  page  26) 

equally  well.  Even  when  the  headphones, 
connected  as  in  Fig.  2,  respond  with 
drums  and  low  notes  galore,  the  loud 
speaker  does  not  do  justice  to  them,  even 
though  showing  a  tremendous  improve- 

ment over  the  previous  output.  Neither 
would  the  headphones,  were  they  pushed 
to  great  volume,  for  their  natural  period 
is  only  slightly  higher  than  that  of  the 
ordinary  horn  speaker.  A  large  cone 
speaker  reproduces  bass  notes  well,  but 
rather  slights  the  high  tones. 

I  use  a  combination  of  a  large  cone 
speaker  and  a  horn  speaker,  connected 
in  series  and  operated  on  a  power  tube 
for  real  reproduction.  A  most  surprising 
change  greets  the  ear  when  either  the 
horn  speaker  or  the  cone  speaker  is  used 
alone,  but  with  both  of  them  high  and 
low  tones  receive  their  due.  The  rich- 

ness, musical  range  and  grandeur  of 
orchestral  and  band  music  is  delightful 
with  such  a  system  and  even  the  human 
voice  regains  most  of  its  naturalness. 
The  very  high  tones  are  likely  to  cause 
a  rustling  sound  in  a  large  cone  speaker, 
but  it  is  very  easy  to  eliminate  these  high 
tones  from  the  low  note  speaker  com- 

pletely by  simply  shuting  it  with  a 
fairly  large  fixed  condenser.  The  capa- 

city must  be  found  by  experiment,  but 
one  between  .004  and  .06  is  suitable. 
A  number  of  condensers  can  be  put  in 

parallel  until  the  speaker's  output  is 
improved  by  the  elimination  of  the  high 
notes.  These  are  then  more  properly 
reproduced  on  the  horn  type  speaker. 
The  condenser,  by  the  way,  is  a  helpful 
stunt  for  the  mandolin  type  low  note 
speaker  which   I  recently  described. 

Thus  loud  speaker  range  has  a  good 
deal  to  do  with  musical  quality  and  this 
range  depends  greatly  upon  the  size  of 
its  diaphragm.  My  own  low  note  cone 
speaker  is  a  simple  affair  made  out  of 
a  cone  20  inches  in*  diameter  cut  from 
stiff  drawing  paper.  The  actuating  unit 
is  taken  from  a  Baldwin  phone,  with  the 

mica  diaphragm  taken  out  and  a  se- 
parate connecting  pin  run  from  the  tip 

of  the  cone  to  the  armature.  The  spring 
at  the  rear  of  the  armature  is  removed 
and  the  armature  maintained  in  a  mid- 
position  between  the  pole  pieces  by  the 
holding  force  of  the  connecting  pin  and 
the  cone,  which  is  tacked  down  to  a 
wooden  framework. 

But,  whatever  the  loud  speaker  com- 
bination has  do  with  the  quality  of  tone, 

it  is  certain  the  amplifier  has  a  whole 
lot  bigger  part  to  play  in  it.  The  series 
headphone  tests  outlined  are  the  surest 
way  to  locate  distortion,  for  it  is  so  easy 
to  compare  the  several  stages  and  focus 
the  attention  upon  the  single  stage  in 
which  distortion  occurs. 

You  Cannot  Afford  to  Miss  the 
Priceless  Hookup  Ideas  in  the 

"Annual"  for  1926. 

Pin  your  dollar  to  the  coupon 
on  Page  36  and  get  your  copy. 
First  edition  just  off  the  press. 

fr    Same  device  winds  both  spider  web  or  ™ solenoid  coils  in  different  sizes.    Coils 
easily   removed  in   perfect   shape.    All 
metal    brass    and    aluminum. 

Approved  by  Popular  Radio. 

For  sole  only  by  * FRANKLIN  COIL  WINDER 
81  Irving  Place,  New  York  City. 

You  can  wind  Coils  forallCircuil 

Shows    how    to   get  —  greater    distance,  more 
volume,  amazing  selectivity,  finer  tone 

Science  has  discovered  a  new  principle  in  radio 
amplification  ...  a  striking  new  develop- 

ment that  is  bringing  unheard  of  results.  This  princi- 
ple is  founded  upon  a  new  kind  of  coil — the  Erla 

Balloon  Circloid.  It  brings  4  distinct  improvements. 
These  are  explained  in  a  fascinating  book  just  pub- 

lished and  being  mailed  free. 

Edition  limited — write  today 
Get  this  book  and  read  about  this  newest  scientific 

radio  principle.  See  the  many  different  circuits  in 
which  it  may  be  used.  Find  out  how  you  can  turn 
your  present  set  into  the  latest  example  of  radio 
engineering — and  at  a  remarkably  small  cost.  There 
are  only  a  limited  number  of  these  books,  so  you 
must   write   immediately. 

Address  Electrical  Research  Laboratories 
2500  Cottase  Grove  Ave..  Dept.  61  Chioago.  111. 

To  the  Man  with  an  Idea 
I  offer  a  comprehensive,  expe- 

rienced efficient  service  for  his 

prompt,  legal  protection  and  the 
development   of    his    proposition. 

Send  sketch  of  model  and  de- 
scription, for  advice  as  to  cost, 

search  through  prior  United  States 
patents,  etc.  Preliminary  advice 
gladly  furnished  without  charge. 
My  experience  and  familiarity 

with  various  arts  frequently  en- 
able me  to  accurately  advise  clients 

as  to  probable  patentability  before 

they  go   to  any  expense. 

Booklet  of  valuable  information  and 
form  for  properly  disclosing  your 
idea  free  on  request.      Write  today. 

RICHARD  B.  OWEN,  Patent  Lawyer 
81  Owen    Bldg.,  Washington,  D.  C. 

2278-M  Woolworth  Bldg.,  N.  Y.  City 

Tell  them  you  read  it  in  Radio  Age 
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Chicagoan  Witnesses  KFI's Auditions 
{Continued,  from  page  33) 

dots  and  dashes  or  the  messages  of  ships 
on  the  Pacific,  passing  up  most  of  the 
code,  however,  until  his  acute  ears  de- 

tect an  S.  O.  S.  or  distress  signal  of  a 
ship  on  the  rocks  or  in  some  such  plight. 
When  this  happens,  he  immediately  tele- 

phones on  a  direct  wire  to  coast  guards  at 
Wilmington,  and  advises  them  as  to  what 
he  has  heard,  and  if  necessary,  KFI  signs 
off  until  the  complete  identification  of  the 
ship  has  been  made  by  the  coast  guards. 
The  signing  off,  of  course,  being  to  elimi- 

nate interference  of  code  reception.  KFI 
has  been  operating  for  a  long  while,  on  a 
small  set,  and  since  Dec.  30th,  1924  on 
their  present  large  set,  which  is  the  West- 

ern Electric  104  B  type,  467  wavelength, 
with  5,000  watts  possible,  but  only  3,000 
allowed  on  their  license. 

"You  ought  to  come  up  tonight  about 
9  or  10  o'clock  and  hear  our  program," 
advised  Mr.  Lilly,  as  I  left  this  interesting 
operating  room,  and  come  up  I  did.  And 
I  was  surely  glad  I  did.  I  had  heard  a  lot 
of  these  famous  movie  folk,  and  never 
dreamed  of  happening  right  in  on  them, 
but  the  very  minute  I  hopped  off  the 
elevator  I  heard  from  the  suspended  mi- 

crophone "Folks,  we  are  surely  glad  to 
have  with  us  this  evening  Lew  Cody  and 
Norma  Shearer,  regular  performers  from 
this  studio,  and  tonight  they  are  to  hold 
a  debate  as  to  who  ate  the  apple,  Adam, 

Eve,  or  WALLACE  BEERY!"  Need- 
less to  say,  that  wasn't  what  these  screen 

stars  did  at  all,  but  they  did  tell  a  few 
very  clever  stories,  and  chatted  part  of  a 
screen  scenario,  brand  new,  to  their  silent 
listeners  all  over  the  world. 

As  the  program  continued,  with  Glen 
Rice,  William  Ray  and  Leslie  Adams  do- 

ing alternative  annouacing,  it  was  clearly 
seen  how  the  acid  test  applied  to  tryouts, 
mentioned  previously,  was  a  wonderful 
benefit  to  this  station.  In  order,  these 

artists  of  great  ability  did  work  of  ex- 
ceptional merit:  Miss  Louise  Klos, 

symphonic  soloist  on  the  harp,  Felipe 
Delgado,  a  Spanish  baritone,  known 
all  over  California  on  the  stage  first 

of  all  as  a  great  singer  to  movie  pro- 
logues. Then  came  the  favorite  Park 

Sisters,  June  and  Frances,  ukelele  and 
vocal  duet  specialists,  followed  by  another 
surprise.  Blanche  Sweet  and  Mickey 
Neilsen  were  discovered  stepping  off  the 
elevator  and  were  forced  into  a  number, 
Blanche  harmonizing  and  Mickey  at  the 
ivories.  They  did  it  beautifully  and 

didn't  fight  a  bit.  They  were  held  over 
until  the  conclusion  of  the  program  and 
at  11  p.  m.,  Pacific  time,  friend  Rice 

signed  off  after  a  beautiful  evening's  en- tertainment. 

<<QAY,  you,  before  you  go  I  want  you 

^  to  meet — 'Des  capa  blances  figare 
spitalny  Paul  ash  en  centre  les  cognitas 

— loook,  looook,  look!  holy  smokes!'  " 
The  man  Rice  wanted  me  to  meet 

nearly  knocked  both  of  us  over  in  his 
excitement;  excitement  caused  by  a  ca- 

blegram from  Spain  to  the  effect  that 
KFI  was  being  heard  in  that  country! 

( Turn  the  page) 

The  New 

WOODCRAFT 
Standardized  Adjustable 

Radio  Enclosures, 
Consoles,    Tables, 

with  Built-in  Loop, 

Speakers  Etc. 
(Broad  Patents  Pending) 

The  Woodcraft  is  not  a  make- 
shift. Built  of  genuine  dark 

walnut,  5  coats  of  Lacquer,  to  a 
satin  piano  finish.  Two  Tone 
corners  and  %"  bevel  encircled 
panels.  Many  striking  hand- 
carved  and  inlaid  effects  on  all  of 
the  various  models.  These  en- 

closures are  instantly  adjustable 

to  variable  panel  sizes  up  to  30" 
long  x  10"  wide  and  to  a  tilted  or 
upright   position   in    all    models.  <_^,  Radio-Enclo 

No  cutting, 

screws,  etc.,  re- 
quired. Can  be 

changed  instantly 

to  many  sizes  with 

all  parts  enclosed. 

Make  Your 
Set 

Up-to-Date 
Write  for 

illustrated  booklet 

showing  the  new 
consoles,  speaker 
and  other  models. 

Popular  Priced 

THE    DETROIT    WOODCRAFT    CORP. 
Sales  and  Adv.  Dept.  S 

Detroit,  Michigan 
4611  Woodward  Ave. 

RADIO  AGE  SUBSCRIPTION  BLANK 
Radio  Age,   Inc. 

500  North  Dearborn  Street. Chicago 

Gentlemen:      Please   enter 

$2.50  A  YEAR 

subscription   for   RADIO   AGE,   the    Magazine   of   the 

Hour,  for  one  year,  beginning  with  the   issue,  for  which  I  enclose   $2.50. 

Name   

Street  Address  . 

Send  cash,  money  order  or  draft. 

Tell  them  you  read  it  in  Radio  Age 
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No.  205 

A  Speaker  of  Distinction 
VOLUME,  CLARITY,  BEAUTY 

Handsome  pyralin  bell  in  several    finishes* Aluminum  sound  column. 
Large  size  unit  delivers   full    volume    with 

remarkable  tone  qualities. 
No.  205B— Black  Pyralin  Bell   $22.50 
No.  20;L>— Mahogany  tinted  Bell   $25.00 
No.   205P— Mother-of-Pearl  Bell   $30.00 

COMPANV 
State  &  64th  3ts.  Chicago,  TJ.  S.  A. 

For  Accurate  Condenser  Values  Use 

X-L  VARIO  DENSERS 
Endorsed     by The    Best    Semi-Fixed     Condenser     Made. 

All  the Leadina  Radio  Authori 

MODEL  N— Capacity  ranse  1.8  to  S 
farads,  for  balance  in  Roberta  two  tube,  Browning-Drake, 

McMurdo  Silver's  Knockout.  Neutrodyne  and  tuned 
radio  frequency  circuits.  Price  $1 .00 

MODEL  G— For  the  Cockaday  circuit,  filter  and  inter- 
mediate frequency  tuning  in  super-heterodyne  and  posi- 

tive grid  bias  in  all  sets.  G-l  .00002  to  .0001  MF,  G-5 
.0001  to  .0005  MF.  C-10  .0003  to  .001  MF.  PRICE 
EACH  WITH  GRID  LEAK  CLIPS  $1.50 

X-L  RADIO  LABORATORIES.  2428  Lincoln  Ave., 
N.  Chicago 

RADIO  BOOK ■     only 
514  PAGES 

Just  off  the  press  I  The 
greatest  book  on  Radio  ever 
written.  Price  only  $1. 
Filled  with  sound,  practical, 
tested  information  for  every 
Radio  fan,  from  beginner  to 
hard-boiled  owl.  Written,  compiled  and  edited 
by  men  of  national  reputation.  Every  page  tells 
you  something  useful — and  there  are  514  pages. 
Mail  $1  today  and  get  this  I.  C.  S.  Radio  Hand- 

book before  you  spend  another  cent  on  parts. 
Money  back  if  not  satisfied. 
INTERNATIONAL   CORRESPONDENCE   SCHOOLS 

Box  8783-E,  Scranton,  Penna. 

More  Radio  Pleasure 

alphabetical 

Trouble  Finder's.  "Repair  Hints.    Trouble  Aids'.     Full  of  other  val- m  .[,1  ■  infn.Tn.Mvni  '•■'■<>  fT.nvcuicnt.  Get  clearer  programs— greater 
selectivity.  Illiminate  troubles.  EDJoy  your  radio  more.  Worth 
twenty  times  small  cost. 

Large  Colored  C  D  17  17  With  1st RADIO  MAP  IT  IX.Hi.IZj        Order 
Send  no  money.  Pay  poBtman  II  after  log  and  FREE  map  arrive. 
Postpaid  if  y on  .nh  order.     Money  refunded  if  not 
delighted.    Order  today-NOW. 

Radio  Printers,  Dept.  2022,  Marengo,  111. 

Chicagoan  Witnesses  KFI'S Auditions 
(Continued  from  page  59) 

Who  wouldn't  be  excited  over  that?  Carl 
Havilan,  publicity  man  for  KFI,  who  is 
the  size  of  a  minute,  had  just  received  the 

cablegram,  and  Was  far  too  busy  and  ex- 
cited to  meet  me,  so  I  just  slipped  over 

to  the  elevator.  As  I  pressed  the  button 
for  service,  Havilan  was  still  raving  about 
the  cablegram,  muttering  Spanish  with  a 

few  "hot  dogs"  and  "oh  boys"  mixed  in 
when  Rice  put  his  hand  over  Carl's  whole 
face  to  shut  him  up,  and  shouted,  "All 
right,  all  right — but  what  does  it  mean, 

translated?" "Err — er,"  stammered  Havilan,  "your 
program  is  coming  in  beautifully;  we  are 
sitting  in  our  Spanish  front  yard  hearing 

every  number  clearly  over  our  loud  speak- 

er, but  'Yes!  We  have  no  bananas'"' 

Warner  Bros.  Portable  Trans- 
mitter 6XBR 

{Continued  from  page  35) 

Radio  6XBR  was  built  for  experimental 
purposes  and  to  tie  up  with  KFWB  on 
252  meters.  In  testing  this  station  out 
it  was  found  that  it  reached  a  class  of 
listeners-in  that  had  been  overlooked. 
That  of  the  amateur,  and  the  BCL  who 
make  it  a  business  to  listen-in  on  the 
ow  waves. 

In  the  future  6XBR  will  reverse  opera- 
tions and  rebroadcast  KFWB  on  108 

meters.  On  the  first  test,  letters  Were 
received  from  as  far  east  as  Denver  and 
north  to  Portland,  from  those  who  heard 
it  on  103  meters. 

All  equipment  and  mounting  was  built 

at  the  Warner  Brothers'  Studios,  under 
the  supervision  of  Frank  N.  Murphy, 
Electrical  Engineer  of  Warner  Brothers 
Studio. 

This  portable  truck  will  be  used  to 
broadcast  all  sport  events,  musical  enter- 

tainment and  programs.  These  will  be 
put  on  the  air  on  108  meters  and  will  be 
picked  up  by  KFWB,  where  it  will  be 
rebroadcast  on  252  meters. 

Westinghouse  Folder  Tells 
of  Uses  For  Micarta 

THE  Westinghouse  Electric  and  Manu- 
facturing Company  has  just  issued 

folder  4690  "Tune  in  With  Micarta"  de- 
scribing the  use  of  Micarta  for  radio 

panels.  A  list  of  all  the  different  broad- 
casting stations  with  their  respective  wave- 

lengths is  also  contained  in  this  publica- 
tion which  may  be  obtained  from  any  of 

the  Westinghouse  branch  offices  or  from 

the  publicity  department  at  East  Pitts- 
burgh, Pennsylvania. 

CONDENSERS 
VERNIERS 
RHEOSTATS 

AMSCO  PRODUCTS. Inc.  New  York  City 

Tell  them  you  read  it  in  Radio  Age 

The  Magazine  of  the  Hour 

\ 

>3 000 ^10,000  a  year 
Want  to  make  big,  eaay  money?  Learn 
how  to  install,  operate,  repair,  construct 
and  sell  Radios.  Write  now  for  facts 
about  the  amazing  opportunities  for 
Radio  experts,  and  our  special  offer  of  a 
FREE  1000-mile  receiving  set,  and  how 
you  can  quickly  train  at  home  by  mail. 
Be  a  Radio  Expert 
No  previous  experience  necessary.  Anyone 
with  ordinary  education  can  now  learn  Radio 
quickly  underoursimplified  home-study  plan. 
We  need  men  right  now  to  represent  our 
Association.  Be  the  Radio  expert  in  your 
neighborhood.  Get  your  share  of  the  big 
profits.  Hundreds  about  you  want  Radios  and 
advice  how  to  operate.  You  can  earn  enough 

r  right  from  the  start  to  pay  for  course. 
Nothing  difficult  about  it. 
Low  cost  and  easy  terms. 

FREE 
lfOOO-MILE Receiving  Set 

this  big  special  offer  to  s 

sell  this  set  alone  for  practically  the  entire 

Radio  Association  of  America 
1513  Ravenswoou  Ave.,  Dept.  22   Chicago.  Ill, 

FOR  CLEAR,  QUIET  "B"  POWER JWffif|f 
RADIO 

Storage  "B"  Battery 

zivollt  Lasts  Indefinitely— Pays  for  Itself 

ing  rop.  Kadlo  Laboratories,  Pop.  S 

Lab.,  Lefax,  Inc.,  and  other  Important  institutions.  Equipped 
Solid  Rubber  Case,  an  insurance  against  acid  ard  leakage.  ] 
heavy  elass  jars.     Heavy  rugged  plates.    Order  yours  tuday I 
SEND  NO  MONEY  ft&SSd.wSSBMjfiSl 
i  -i  received.  Extra  Offer:  4  batteries  in  series  (96  volts),  $10. CO. 
eyp  esaman  after  examining  batteries.  6  percent  discount  for 
v.'icn  order.  Mail  your  order  now! 

,,,«o  W,9FLD  BATTERY  COMPANY 
1219  So.  Wabash  Ave.,      Dept.  81        Chicago, 

,    Majors  of  the  Famous  World  Radio  •■  A"  Storanc.  Battery 
Pncex  6-volt.  100 Am*,  til.         |   ■             tSJU;  lioAmp.fl- 

All  equipped  with  Solid  Rubber  Case. 

World 

i  : 

Yaxley  Pilot  Light 
Switch 

Combination  Pilot  Light  and 
-  Midget  Battery  Switch.  In- dicates whether  the  set  is "on"  or  "off."  The  pilot  light 

bull's-eye  is  furnished  in  a 
choice  of  red,  green  or  am- ber. No.  210  without  Lamp 

$1.00 YAXLEY  MFG.  CO. 

Dept.  E.Z17  N.  Desplaines  St.  CHICAGO 

HEATH 
CONDENSERS 
For  Real  Radio  Reception 

Write  for  Literature 
HEATH  RADIO  &  ELECTRIC  MFG.  CO., 

206  First  St.  Newark,  N.  J. 
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iron  should  be  heated,  the  point  filed 
bright,  rubbed  in  paste,  and  then  in 
solder  so  it  will  acquire  a  coat  of  tin. 
Rosin  on  a  joint  does  not  hurt  it,  provid- 

ing there  is  solid  solder  underneath. 

Do  not  try  to  wire  with  anything  but  per- 
fectly straight  bus  bar  rolled  flat. 

Many  constructors  prefer  to  use  flexible 
wire  in  connecting  up  sets.  In  this  par- 

ticular receiver,  this  is  permissible  only 
for  the  filament  battery,  and  audio 
amplifier  sections.  All  r.  f.  amplifier 
wiring    should    be    of    stiff    bus    bar. 

After  the  receiver  has  been  completed , 
and  the  wiring  checked  against  the  cir- 

cuit diagram,  it  may  be  connected  up. 
The  ends  of  the  color  cord  are  termi- 

nated at  the  batteries,  with  the  exception 
of  the  B45  and  B90  leads.  With  these 

unconnected,  a  tube  inserted  in  a  socket 
should  light,  if  the  switch  is  on,  and 
the  rheostat  turned  on. 

With  a  water-pipe  ground  connected 
to  either  1  or  2  of  the  left  coil  socket, 

and  a  25-  to  40-foot  single  wire  indoor 
or  outdoor  antenna  connected  to  which- 

ever post  (1  or  2)  the  ground  has  not 
been  connected  to,  the  set  may  be  tuned, 
using  the  three  dials.  It  should  first 
be  operated  with  headphones.  The 
modulator  or  volume  control  should  be 
turned  all  the  way  to  the  right,  or  at 
maximum.  The  antenna  coil  rotor 
should  be  so  adjusted  its  axis  is  parallel 
to  that  of  the  stator  coils.  All  three 

dials  will  read  practically  alike — that  is, 
they  will  all  be  set  at  within  one  or  two 
degrees  of  each  other  for  a  given  station. 
Since  each  dial  division  may  be  assumed 
to  represent  approximately  10  kc.  with 
S.  L.  F.  condensers,  a  station  might  be 
located  approximately  as  follows: 

For  simplicity,  let  us  assume  zero  on 
the  dials  equals  500  kc.  and  100  degrees 
equals  1500  kc.  Thus,  we  have  10  kc. 
per  dial  division.  Suppose  we  want 
WHT,  750  kc.  (400  meters).  Then 
500  kc,  our  lower  limit,  subtracted  from 

750  kc. — WHT's  frequency — gives  us 
250  kc,  which  divided  by  lOkc — the 
frequency  variation  per  dial  degree — 
gives  us  25.  Thus,  setting  the  dials  at 
25  degrees  plus  or  minus  one  or  two 
divisions  will  tune  the  set  to  750  kc. 

(400  meters). 
Suppose  we  were  using  straight  line 

wavelength  condensers.  The  process 
is  different.  Our  wavelength  range 

covered  by  100  dial  degrees  may  be  as- 
sumed to  be  200  to  550  meters,  or  a 

range  of  350  meters.  Thus,  each  dial 
division  represents  3.5  meters.  Suppose 
we  want  WHT  again,  at  400  meters. 

Then  200 — our  low  wavelength  limit — ■ 
subtracted  from  400 — WHT's  wave — 
iives  200,  which,  divided  by  3.5 — the 
number  of  meters  per  dial  division — 
gives  us  approximately  57 — the  setting  at 
which  the  set  will  be  tuned  to  400  meters. 

It  must  be  remembered  that  these 

figures  are  at  best  but  approximate, 
due  to  unavoidable  variation  in  indivi- 

dual receivers  and  tubes. 

* 

Illustration  shows 
Model  7 — 5  tubes — '  battery  com- 

partment under- neath. 

f^\"D  Tf^T  Th  f  Tne  Most  Amazing  Performer WrVXWl^JJ/  I        You've  Ever  "Tuned  In" 
Oriole  radio  receivers  step  right  out  and  make  astounding  records 
on  distant  stations — they  give  exceptional  volume — unequaled  for 
clarity  and  sweetness  of  tone.  The  most  selective,  sharpest  tuning 

set  you  ever  played  with — you'll  be  "sold"  on  the  ORIOLE  the 
minute  you  turn  its  dials. 

Model  7 — 5  Tubes,  with  "B"  battery  compartment. 
Model  7-B— 5  Tubes. 
Model   7-C — 5   Tubes; — Console. 
Model  8 — 4  Tubes. 
Write  for  folder  illustrating  and  describing  all  models. 
Dealers:      There  is  some  exclusive  territory   open — ask  for  details. 

W-K  ELECTRIC  CO. 
KENOSHA WISCONSIN 

Van  Horne-Musselman 

Adapted  Mogul  5  V  C 

Power 

Amplifier 
NEW! The  Van  Horne-Musselman 

Mogul  5  V  C   Tube  is  the 
latest  and  most  advanced  tube  in  the  Power 

Amplifier  Field. 
The  Patented  Adapter  enables  you  to  enlarge  the  receiving 

range  of  your  set — increases  your  loud  speaker  volume  from  50 
to    100%    and    completely    eliminates    distortion    WITHOUT 
CHANGING  YOUR  PRESENT  CIRCUIT. 

Send  for  detailed  information  or  see  your  nearest  dealer. 

JOBBER— DEALER Write  for  our  cooperative  merchandising  plan 

THE  VAN  HORNE  CO. 
Factory  and  Sales  Office 286  Center  Street Franklin,  Ohio  (near  Dayton) 

Tell  them  you  read  it  in  Radio  Age 
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Correct  List  of  Broadcast  Stations 
(Corrected  up  to  January  7) 

Westinghouse  Electric  &  Mfg.   Co... 
Iiadio  Electrio  Co       
Newhon  se  Hotel       
Frank  E.    Seifert.       
Electric    Supply    Co     _ 
Nebraska    Buiek   Auto    Co   _   
McArtkur  Bros.    Mercantile   Co   
A.   E.   Fowler       
University    of    Colorado       
Independent    School   Dist       
F.    A.    Buttrey   &   Co   
W.    K.  Azbill       .„   
Kimball- Upson    Co     _   
Leese    Bros             
School   District   No.    One   
Bishop    N.    S.    Thomas   _   _   
Nielson   Radio   Supply    Co     _. 
Frank  A.    Moore..     
St.    Michaels    Cathedral   _     
Magnolia    Petroleum    Co     
First  Baptist   Church.     
South  Dakota   State   College   .... 
Harry   0.   Iverson     
Meier  &  Frank  Co     -. 
Augsbury   Seminary     
Winner   Radio   Corp     
J.    L.    Scroggin     .... 
First   Baptist    Church     ....   
Bunker  Hill  &  Sullivan  Mining  and 
Heidbreder  Radio   Supply   Co.._   
Chickasha   Radio   &   Electric    Co   
Leland  Stanford  University     
Crary   Hardware    Co   _   _   
Hotel    Lassen         _   
Western    State  College   of   Colorado... 

  -East  Pittsburgh.   Pa.  309 
.....   _Derils  lake,  N.   D.  231 
.     Salt  Lako  City,   Utah  246 

    _Bakersneld.   Calif.  "'   JWenatch.ee,    Wash. 
-lincoln,    Nebr. 

360 

      Phoenix,   Ariz. 
.._   _   San  Jose,    Calif.  217 
  _     .Boulder.    Coo.  261 
      JBoise,   Id   10  280 
  _     .Havre,    MJ.it.  275 
  San   Diego,    Calif.  224 
  _   Sacramento,    Calif.  248 
      Everett,     Wash.  224 

.       Trinidad,    Colo.  238 

._   _   -Laramie,    Wyo.  270 
      „._Phoeniz,    Ariz.  238 
    Walla   Walla,   Wash.  256 
      _   Boise,    Idaho  278 
  _     Beaumont,    Texas  316 
      Shreveport,   Da,  250 
    Brookings,    S.   Dak.  273 
._       -.Minneapolis,   Minn.  231 
      Portland,    Oreg.  248 
  -Minneapolis.   Minn.  261 
    Denver,    Colo.  254 
    Oak,   Nebr.  268 
._     JMoberiy,    Mo.  242 
Concentrating  Co.  ..Kellogg,  Idaho  235 
    Utlca,   Neb.  224 
      Chickasha,    Okla.  248 
  Stanford   University,    Calif.  270 
    _..JBoone,    Iowa  226 
  __   -.Wichita.    Kans.  268 
  _   _       Gunnison,    Colo.  252 

  _   .JNeah   Bay,    Wash.  " 
E.  C.   Anthony,   Inc       _   
Benson    Polytechnic    Institute       
North  Central  High   School     _ 
First    Methodist   Church.         
Alaska  Electric  Light  &  Power  Co     
Daily  Commonwealth     _   __.. 
Marshall  Electrical  Co     _   
R.   B.   Fegan    (Episcopal  Church)   _   
National   Radio   Manufacturing    Co     _.. 
Liberty  Theatre    (E.   E.   Marsh)   _   _... 
Hardsaeg    Manufacturing   Co   _   _   
University  of  North   Dakota       
Ashley   C.    Dixon  &   Son.     
Tunwall   Radio  Co   
Southwest  Baptist   Theological   Seminary   
Colorado   Stat©   Teachers    College.-   _   
The  University  of  Kansas.   
Westinghou.se  Electric  &  Manufacturing   Co. 
F.  M.    Henrv       
Paul  E.    Greenlaw.       
Everett  M.   Foster.   _         
University  of  New  Mexico.         
San   Benito   Radio   Club.     _   
Swedish    Evangelical    Church         
George  Roy   Clougb   _   _   _   _ 
Atlantic    Automobile    Co.         
Christian    Churches         
University    of    Arkansas.     
Morningside   College   _       
M.   G.    Sateren......       
Carleton    College       _   _     
Henry  Field   Seed  Co   _   _   

Wooten's   Radio  Shop   _   Rhodes  Department   Store     
Chamber   of    Commerce,     
Moberly  High  School   _       
Echophone  Radio   Shop   _   _   

Latter  Day    Saints'   University     _   Rohrer  Elec.    Co.   _.._       
David  City  Tire  &  Electric  Co       
College  Hill  Radio  Club   
Board  of  Education,  Technical  High  SchooL. 
Beacon   Radio   Service.       
Garretson   and  Dennis   _       _   
C.    C.    Baxter.         _   
Hie  New  Furniture  Co   _   _   
Los  Angeles  County  Forestry  Dept     
Cape  &  Johnson-           
St.    Johns   M.    E.   Church   -   -   -   
Symons   Investment  Co   -   
The  Principia       
The   Searchlight   Publishing   Co   
Radio   Service  Co     _   
G.  S.    Carson,    Jr....   —       
W.    Riker.     _   _   _   _ 
C.   F.    Knierim.         _ 
Taft  Products  Co           _ 
Hall   Bros...   -   -.     
City  of  Paris  Dry  Goods  Co       
Stephens  College       
United   Churches    of    Olympia       _. 
Echo  Park  Evan.  Assn       
Thomas  Groggan  &  Bros.   Music  Co     
Concordia    Seminary   -       
Fitzsimmons   General    Hospital—   _   
Julius  Brunton  and  Sons  Co     
Peery    Bldg.    Co.._   _     
Louis  L.    Sherman.       ._     
University    of   Utah   _       _ 
Colbum  Radio   Labs         _   
MoWhinnie  Electrio   Co       
Film    Corporation    of    America     _   
Clarence    B.    Juneau     
First  M.  E.    Church   ._     
Whan    Radio    Shop   
Headquarters  Troop,    58th   Cavalry..     
Carl    E.    Bagley..   __   _   
F.   M.  Henry     
Moonlight    Ranch   _       _. 
Cape  Girardeau  Battery  Station   _     
Airfan    Radio    Corp   _   __     
Radio   Supply  Co     _   
Glad    Tidings  Tabernacle.       _.._ 
Browning   Bros.    Co       _     
Wamer   Bros           
L.    E.  Wall   __   _   _   _   
St.    Louis   Truth    Center   _   
F.    Wellington  Morse,   Jr   
Radio   Entertainments.    Inc   _   
Oakland    Educational    Society   _ 
Lawrence   Mott     
Louisiana   College     
Wilbur    Jerm-nn   
Bertram    O.    Heller   
Santa.  Maria  Vallev  Railroad  Co.. 
L.   H.   Strong.     -   _ 

..Oskaloosa,    Iowa 
  JLos  Angeles,   Calif. 
  .Portland,    Oreg. 
  Spokane,  Wash. 
    Yakima,    Wash. 
  Juneau,  Alaska 
  Fond  du  Lac,   Wis.     273 
  Marshalltown,   Iowa    248 
  Junction  City,    Kans.     219 
..Oklahoma   City,    Okla,     261 
      Astoria,    Oreg.     246 
  _   .Ottumwa,    Iowa    242 
..Grand  Forks.    N.    Dak.     278 
  ......Portland.    Oreg.     263 
_   ..Fort  Dodge,   Iowa    246 

  Fort    Worth.    Texas     "       Greeley.    Colo. 

24  8 

226 

273 
Kans.     275 

Hastings.   Nebr.     288 

die.    Mo 
226 

  -Franklinton, 
  Cedar  Rapids,    la.  256 
Albuquerque,   New  Mexico  254 
    San    Benito.    Texas  236 
  _   Rock-ford.    111.  229 
    Galveston,    Texas  240 
  ._     Anita,  la.  273 
    .Little    Rock,    Ark.  254 

Fav ill.-. 

vrk.     300 
..Sioux   City,    Iowa 

    Houghton.  Mich. 
  Nnithfleld,    Minn. 
  Shenandoah.    Iowa 
  Cnldwater,    Miss. 
    Seattle,    Wash. 
..... .Burlingame.    Calif. 
  Moberly.  Mo. 
  Long   Beach,    Calif. 
Salt    Lake  City.    Utah 
  Marshfleld.    Ore. 
  JDavid  City,  Nebr. 
  Wichita,    Kans. 
    Omaha,  Nebr. 
  St    Paul.    Minn. 
.....Los  Angeles.    Calif. 
  -J>ublin.    Texas 
  Greenville.   Texas 
  Los  Angeles.   Calif. 
..Salt  Lake  City.  Utah 
  Carterville,    Mo. 
    Spokane,    Wash. 
  St    Louis.    Mo. 
  Fort  Worth.   Texas 
  Burlingame.    Calif.     231 
  Iowa   City.    la.     224 
  IIolv    City,    Calif.     217 
  North  Bend.   Wash.     216 
  Hollywood.    Calif.     226 
    Beeville,    Texas    248 
-.San  Francisco.    Calif.     268 
  Columbia.   Mo.     500 
  Olympia.    Wash.     219 
  Jx>s   Angeles,   Calif.     275 
„   Galveston.  Texas    258 

Mo.     545 

242 

252 

263 

  JDenver.    Colo 
n   Francisco.   Calif 
  Ogden.    Utal 
...Oakland.    Calif. 
t    Lake   City,    Utah     26 
an   Leandro.    Calif. 
..San    Pedro.    Calif 

234 
224 
256 
261 
224 
205 

Loius.    Mo.     240 
  .Hollywood,    Calif.     208 
  Jndependence,    Kans.     236 
    Manhattan,    Kans.     219 
    _   Houston,    Texas     240 
    Welcome.    Minn.     227 
_       Kirksville.   Mo.     226 
.-.-   Route    6,    Denver.    Colo.     244 
  Cape  Girardeau,   Mo.     224 
.-   -   San   Diego.    Calif.     246 
  _   -Albuquerque.   N.   M.     250 
  ..San  Francisco.    Calif.     234 
.-   —   -   Ogden.    Utah     261 
  .Hollywood.    Calif.     252 
    Upland,    Calif.     211 
    St.    Louis.    Mo.     215 
  _   Chico,    Calif.     254 
.South    San   Francisco.    Calif.     226 
    .....Oakland,    Calif.     207 
    Avalon.    Calif.     211 
      Pineville.    La.     238 
.._   Portland.    Oreg.     213 
  Big   Bear   Lake.    Calif.     203 
  -   Santa  Maria.  C«Vf.     210 ■       Logan,   Utah     205 

KFXF 
KFXH KFXJ 

KFXM KFXR 

KFXY KFYF KFYJ 
KFYR 
KGO 
KGTT KGU 

KGW 
KGY KHJ KHQ 

KJBS 

KJR 

KJS 
KLDS 

KLS KLX 

KLZ KM  A KMJ 
KMMJ 

KMO KM0X 
KNRC KNX 

KOA 
KOAC 

KOB KOCH KOCW 

KOIL KPO 
KPPC 
KPRC 
KPSN 

KQP KQV 
KQW 
KRE 
KSAC 
KSD 
KSL 
KSO 
KTAB 
KTBI KTBR 

KTCL KTHS 

KTNT KTW 

KUO 

KUOM 
KUSD 

KUT KVOO 
KWG 
KWKC 
KWKH KWSC 
KWWG 
KYO 

KYW KZM 

WAAD WAAF 

WAAW 
WABC 
WABI 

WABL WABO WABQ 

WABR 
WABW 
WABX 
WABY WABZ 
WADC 
WAFD 
WAHG 

WAIT WAIU 
WAMD 

WAPI WARC 

WBAA WBAC 

WBAH WBAK 

WBAO 
WBAP WBAV 
WBAX 

WBAY 
WBBA 
WBBL 
WBBM 
WBBN 
WBBP 
WBBR 
WBBS 
WBBX WBBY 

WBCN 
WBDC 
WBES 

WBGA 
WBNY 
WBOQ 

WBR 
WBRC WBRE 

WBT WBZ 

WB2A WCAC 

WCAD WCAE 

WCAJ 
WCAL WCAO 

WCA° 

WCAR 

WCAS 
WCAT 

Pike's  Peak  Broadcasting  Co   -..-   — 
Bledsoe  Radio  Company     
Mountain   States  Radio   Distributors.    Inc. 
Neches  Electrio  Co.     _   
Classen  Film  Finishing  Co     
Mary   M.    Costigan     

Carl's  Radio  Den     _.".     Chronicle    Publishing   Co   

  Colorado  Springs,  Colo. 
  .El  Paso,  Texas 
(Port.    sta,)... JDenver,    Colo.   Beaumont  Texas 
  Oklahoma  City,    Okla. 
  Flagstaff,   Ariz. 
    Oxnard,   Calif. 

-Houston,    Texas 

Hoskens-Meyer,    Inc       .....Bismarck,    N.    Dak. 
General   Electric   Co   _   ,      Oakland,    Calif. 
Glad   Tidings    Tabernacle       San   Francisco,    Calif. 
Marion  A.    Mulrony   _   _   _   Honolulu,   Hawaii,    Waikiki  Beach 
Portland   Morning   Oregonian..   _     Portland,    Oreg. 
St.    Martins    College..   _         Lacy,    Wash. 
Times-Mirror  Co             _     JLos  Angeles,   Calif. 
Louis   Wasmer.     -   _   _       Seattle,    Wash. 
J.    Brunton  &    Sons       _   _   ..San  Francisco,    Calif. 
Northwest  Radio   Service   Co   __     Seattle,    Wash. 
Bible  Institute  of  Los  Angeles,   Inc     Los  Angeles,  Calif. 
Reorganized   Church   L.    D.    S   ..Independence,     Mo. 
Warner  Brothers  Radio  Sui -.  i     ■  ....    land,   Calif. 
Tribune   Publishing   Co   _   _     Oakland.    Calif. 
Reynolds  Radio   Co       _   .JDenver,  Colo. 
May    Seed    &   Nursery    Co   _       Shenandoah.   Iowa 
Fresno    Bee           _     -Fresno,    Calif. 
M.   M.    Johnson   Co   _       _   Clay    Center,    Nebr. 
Love   Electric    Co       _     Tacoma,    Wash. 
Voice    of    St   Louis   St.    Louis,    Mo. 
C.    B.   Juneau   _     JLos  Angeles.    Calif. 
Los  Angeles  Evening  Express   _   :       Xos  Angeles,   Calif. 
General    Electric    Co...           -Denver,    Colo. 
Oregon    Agricultural    College   Corvallis,     Oreg. 
New  Mexico  College  of  Ag.   &  Mechanic  Arts-.. State  College,  N.  Mex. 
Central  High  School. 
Oklahoma   College  for  Women.   
Monarch  Manufacturing .  Co.   _. 
Hale  Bros.   -       
Pasadena    Presbyterian    Church   
Houston    Post-Dispatch   
Star-News   Publishing   Co   
II.    B.    Head.   
Doubleday-Hill    Electric    Co   
Charles   D.    Herrold.       
Berkeley    Daily    Gazette       
Kansas   State  Agricultural  College.. 
Pulitzer  Printing  Co...     
Radio    Service   Corp.    of   Utah..   

Berry  Seed 

.Omaha,   Neb.     258 

Tenth  Ave.   Baptist  Church       
Bible    Institute.     
Brown's   Radio   Shop   _     
American  Radio  Telephone  Co.,    Inc.. 
New  Arlington   Hotel  Co     
N.    Baker.           
First    Presbyterian    Church     
Examiner    Printing    Co     
State   University    of   Montana   
University   of   South   Dakota     
University    of    Tcias         
The  Voice  of    Oklahoma     „   _. 
Portable   wireless   Telephone   Co.   
Wilson   Duncan   Studios.   
W.    G.    Patterson     
State    College         
City   of   Brownsville/.       
Electric   Shop.     _       
Westinghouse  Electric  &  Mfg.   Co...   
Preston    D.    Allen.     
Ohio    Mechanics    Institute     
Chicago  Daily   Drovers   Journal     
Omaha.    Grain    Exchange        
Aslu-ville   Battery    Co.,   Inc   
1st   Universalist   Church   „   
Connecticut  Agricultural   College.     
Lake  Avenue    Baptist    Church     
Haverfnrd   College,   Radio  Club..   
Scott    High   School       _   
College    of   Wooster       
Henry    B.    Joy   _         
John    Ma.galdi,    Jr   _       
Coliseum    Place   Baptist    Church     
Allen   T.    Simmons    (Allen   Theatre) ... 
Albert  B.   Parfet   Co       
A.   H.   Grebe  &   Co       
A.   H,    White  Co       
American  Insurance  Union   
Hubbard   &   Co     

Alabama  Polytechnic  Institute.   
American   Radio   &   Research   Corp   
Purdue    University       
Clerr.son  Agric,   College     
The  Davton   Co   _     
Pennsylvania    State   Police       
James    Millikan    University   ._     
con,., li.h.t.l    Gas    &    Elec.    Co   

James     MiUiken     University     
Wortham-Cartcr  Publishing    (Star  Telegram)   
Erner  &  Hopkins  Co     _   _   
John   H.    Stenger.    Jr     
Western  Electric  Co     —     

Plymouth    (Vncn-gatinmil    Church   _   
Grace    Covenant    Presbyterian    Church   
Atlass   Investment   Co       -   
Blake,   A.   B           
Petoskey    High    School         
People's  Pulpit   Assoc         
First   Baptist   Church     
Ruffner    Junior    High    School   -   -   

Washington  Light  Infantry  Co.    "B"  118th  Inf. Foster   &  McDonnell   ._   
Baxter  Laundry   Co     —   
Bliss    Electrical    School       _   _   . 
Jones  Elec.   «fc  Radio  Mfg.   Co...     

  ..Chickasha.   Okla, 
...Council  Bluffs,   Iowa 
...San  Francisco.   Calif. 
  .Pasadena,    Calif. 
  Houston,     Texas 
  .....JPasadena,    Calif. 
  J?ortland.    Oreg. 
  _   Pittsburgh,    Pa. 
  San   Jose,    Calif. 
  Berkeley.    Calif. 
  Manhattan.  Kans. 
  _   St.    Louis.   Mo. 
.Salt  Lake  City,    Utah 
  Clarinda,   Iowa 
  Oakland,    Calif. 
  Los    Angeles.    Calif. 
  J»ortland.    Ore. 

    Seattle.   Wash. 
—   Hot  Springs,   Ark. 
    Muscatine,    Iowa 
  _   Seattle.    Wash. 
.San    Francisco.    Calif. 
    Missoula,   Mont. 

  ..Vermilli. ..  \usiin, 
Texas 

  ...JBristow,   Okla, 
  ..Stockton.    Calif. 
  J\ansas  City,   Mo. 
  Kennonwood.    La. 
  ..Pullman,    Wash. 
  Brownsville,   Texas 
  .Honolulu.   Hawaii 
    Chicago.  111. 
   Oakland.    Calif. 
  _   Cincinnati,    Ohio 
  Chicago.    111. 
      Omaha,    Nebr. 
  .....Asheville,  N.   C. 
  .Bangor,   Me. 
    Sorrs,   Conn. 
  -Rochester.    N.    Y. 
  ...JIaverford,   Pa, 
      Toledo,    Ohio 
  Wooster,   Ohio 
  Mt.    Clemens.    Mich. 
_   .Philadelphia,    Pa. 
  .New  Orleans,   La, 
  _   Akron,    Ohio 
  .Port  nuron.  Mich. 
Richmond  Hill.   N.   Y. 
  Taunton.    Mass. 

    Columbus.    Ohio 
  Minneapolis,   Minn. 
  Auburn,    Ala. 
  _   JVIedford.   Mass. 
  W.    Lafavette.    Ind. 
Clemson   College,    S.   C. 
  ..Minneapolis,    Minn. 
...   JHarrisburg.   Ta. ..JDecatur. 

  Baltimore,    Md. 
  JDecatur.    I1L 
..Fort  Worth.   Texas   Columbus.   Ohio 

...Wilkes-Barre,  Pa, ...JNew  York.   N.   Y. 
    JN-'wark.    Ohio 
  Richmond,    Va. 
    Chicago.    HL 
..Wilmington,   N.    C.   l'ctoskev,    Mich. 

...    Itossville.  N.   Y. 

.JNew   Orleans,    La. 
  Norfolk.    Va, 
  Charleston.   S.    C. 
  Chicago.   HI. 

...Grand  Rapids.   Mich. 
  Takoma   Park.    Md. 
  .Baltimore.  Md. 
  JNew  York,    N.   Y. 

A.   H."  Grebe  &  Co..  Inc   Richmond  Hill.   N.   Y. Pennsylrania   Slate  Police.         -   Butler,  Pa, 
Bell    Radio   Corporation       Birmingham,    Ala. 
Baltimore   Radio    Exchange.         .Wilkes-Barre.    Pa. 
charlotte   Chamber  of  Commerce.       Charlotte.  N.   C. 
Westinghouse   Electric  &  Mfg.   Co   _   _     Springfield.  Mass. 
Westinghouse    Electric    &    Mfg.    Co       _   Boston.    Mass. 
Connecticut    Agricultural    College   _   Mansfield,    Conn. 
St.    Lawrence   University     Canton.    N.    Y. 
Kaufmann  &  Baer  Co.  and  The  Pittsburgh   Prong.™   Pittsburgh.   Pa. 
Nebraska   Wesleyan   University   University    Place.   N»br. 
St.    Olaf  Collega       Nm-thflelrt.   M*nn. 
A.    A.    and  A.    S.    Brager   Baltimore.    Md. 
Chesapeake  &  Potomac  Telephone  Co   Washington,  T>.  C. 
Southern   Radio  Corn,    of  Texas   San    Antonio.   Texas 
W.   H.    nunwoodv   industrial  Institute   ..Minneapolis.    Minn. 
State  College  of  Mines       ..Rapid  City.   S.   Dak 

*Wavo  not  definitely   assigned. 

Tell  them  you.  read  it  in  Radio  Age 
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Pleased?     So's  His  Old  Man! 

Why  Seek  Elsewhere  When  Radio  Age  Gives 
Reliable  technical  information  and  suggestions  by  unbiased  radio  experts. 
Accurate  and  complete  drawings  of  built  and  tested  hookups,  with  detailed  instructions 

how  to  make  them  in  your  own  home. 
The  famous  RADIO  AGE  Blueprint  Section,  eight  pages  each  month. 
Interesting  articles  concerning  popular  broadcast  artists,  announcers  and  station  directors 

whose  names  are  familiar  to  every  radio  fan. 
Complete  list  of  broadcasting  stations  revised  each  month. 

"LOG-A-WAVE"  chart;  a  feature  copyrighted  by  RADIO  AGE  and  published  in  each 
issue  to  enable  our  readers  to  keep  an  up-to-the  minute  record  of  reception  in  a  most  convenient 
form. 

Panorama  of  classic  advertising,  depicting  the  best  manufactured  radio  parts  and  sets. 

All  for  a  Quarter! 
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Universal  Broadcasting  Co   _   _     .Philadelphia,   Pa.  278 
University   of   Vermont     _   _     .Burlington,    Vt.  250 
Charles   W.    Heimbach.   .   .   .   _   .....AUentown.   Pa.  ̂ 54 
Wilbur    C.    Voliva.         _   Zion,    111.  345 
Uhalt  Radio  Co   _   New  Orleans,   La.  263 
Paul    J.    Miller   -   Pittsburgh.    Pa.  236 
University    of   Mississippi   Oxford.    Miss.  242 
Charles    Swarz.     _.._   ......Baltimore.    Md.  229 
James  P.  Boland       _   Ft.   Benj.   Harrison.   Ind.  266 
First    Baptist    Church   Nashville,    Tenn.  236 
C.    H.    Messter   -   Providence,    H.    I.  205 
Radio  Shop  of  Newark   (Herman   Lubinskv)   Newark,   N.   J.  233 
Washburn-Crosby    Co.   _   _   Anoka.    Minn.  4 1 6 
Liberty    Weekly   Elgin.    111.  275 
C.  E.    Whitmore,   _   _   ......Camp  Lake.   Wise.  2SI 
H.    M.    Couch       _   — .Joliet.    111.  214 
Henry    P.    Rines   _   Portland.    Maine  256 
Wittenberg    College   Springfield.    Ohio  248 
Chas.    W.    Selene    (Portable)   Providence,   R.   I.  210 
Free  Press   and  Jewett   Radio   &   Phonograph   Co   _   Detroit,   Mich.  517 

Dad's   Auto  Accessories,    Inc   _       Nashville,    Tenn.  228 
Tampa  Daily  Times   _       _   _   Tampa.   Fla.  273 
Kansas  City   Star   _   Kansas  City,   Mo.  366 
J.    Laurence    Martin   _       Amarillo.    Texas  263 
Trinity    Methodist    Church                El   Paso,    Texas  268 
Lit   Brothers   Philadelphia,    Pa.  393 
Radio  Equipment   Corp   _   -.Fargo,    N.   Dak.  261 
Plymouth    Cong.    Church   .Newark.    Ohio  226 
A.    H.    Waite  &  Co..    Inc   _   _   Taunton,   Mass.  229 
Kirk,    Johnson    &    Co   -   -...Lancaster,    Pa.  258 
Herman  Edwin  Burns   Martinsburg.    W.    Va.  268 
GiUiam-Sohoen  Elec.    Co   _       Atlanta.    Ga.  270 
Richardson   Wayland    Electric    Corp   _   -   Roanoke.    Va.  229 
M.    F.    Broz       __       Cleveland.    Ohio  227 
Electric  Light  &  Power  Co   _   -   Bangor.  Me.  252 
Rollins   College.    Inc   _   _   Winter    Park,    Fla.  240 
Tremont  Temple    Baptist    Churoh           Boston,    Mass.  261 
The   Strand    Theatre       _   Fort    Wayne.    Ind.  258 
Boy    Scouts,    City    Hall       Kingston,    N.    Y.  233 
Dartmouth    College.     Hanover.    N.    H.  258 
Chattanooga   Radio   Co.,    Inc       _   Chattanooga,    Tenn.  256 
Doolittle  Radio  Corp   __   New  Haven,    Conn.  268 
Dutee  Wilcox   Flint,   Inc.-   -   -   Cranston.   R.    I.  441 
J.    L.    Bush       —       -..-   -   Tuscola.    111.  278 
American  Telephone   &    Telegraph   Co   _   New  York,    N.    Y.  491 
Cornell    University   -   .Tthaca.    N.    Y.  254 
Bor.    of  N.   Plainfleld    (W    Gibson   Buttfleld)     North    Plainfleld.   N.    J.  261 
Shepard   Co   Providence.    R.    I.  270 
Ohio   State   Univoisitv         Columbus,    Ohio  294 
Goodvear   Tire    and    Ilubber    Co   —   Cleveland,    Ohio.  389 
Davidson  Bros.   Co   Sioux  City,   Iowa  275 
Benwood  Co   -   St.    Louis,   Mo.  273 
Walter  Cecil  Bridges   Superior.  Wis.  242 

Electrical  Equipinmt    and    Service   i'n.   Anderson.    Ind.  24S 
Roy   W.    Waller                               Cambridge.    Ohio  234 
Edgewater  Beach   Hotel   and  lleiald   lAamiri.-r   Chicago.    111.  370 
Third  Avenue  Railway  Co                 ...  .  .  New  York.  N.   Y.  273 
Grand  Rapids  Radio   Co   -   -.Grand  Rapids,    Mich.  242 
Radio  Corp.   of  America    (Purtuhlei               New  York.  N.   Y.  226 
Radio  Corp.   of  America   (Portable)   .New  York.  N.   Y.  226 
E.  B.  Pedicord .....   _   _   _   Jfew   Orleans,  La.  280 
Tato  Radio   Cor])    -             Harrisburg,    111.  226 
H.    H.    Howell   -   ..._   _   Buffalo.    N.    Y.  244 
Beloit    College   Beloit.    Wis.  268 
Savannah   Radio   Corp   _   Savannah,    Ga.  263 

The  Edison   Electric.   Illuminating    i'o.      ...               Boston.    Mass.  349 
Robert   E.    Hughes   „   Evanston.    III.  203 
Emanuel    Missionary    College,   Berrii  n    Springs.    Mich.  285 
All-American  Radio  Corporation   .._   Chicago.   111.  266 
I.   R.    Nelson  Co   Newark,    N.  J.  263 
St.    Louis  University     St.    Louis.   Mo.  248 
Dallas  News   &   Dallas  Journal   Dallas.   Tex.  476 
Times   Publishing    Co   St.    Cloud.    Minn.  273 
University    of    Nebraska   Lincoln,    Neb.  275 
First  Baptist  Church.-   _—   Knoxville.   Tenn.  250 
Gethsemane  Baptist  Church   Philadelphia.   Pa.  234 
John    Van   De  Walle   Seymour,    Ind.  226 
The   Wm.    F.    Gable   Co   -Altoona.    Pa.  278 
Concourse   Radio  Corporation.   — .New  York,   N.   Y.  273 
Galvin  Radio   Supply   Co.   Camden,   N.   J.  236 

St.   John's  University   -   Collegeville.    Minn.  236 
Onondaga    Hotel    Co      Syracuse,    N.    Y.  252 
Merchants  Heat   &   Light   Co                Indianapolis.    Ind.  268 
Wynne  Radio  Co   —   -   -   Raleigh,  N.   C.  255 

Fifth    Inf.    Md.    Nat'l    Guard     Baltimore.    Md.  254 
Ainsworth-Gates   Radio  Co   -      Cincinnati.    Ohio  309 
Knox   College   -       -   -   Galesburg.    111.  254 
F.  D.    Fallain   -   -   Flint.    Mich.  234 
Strawbridge  and  Clothier   -   Philadelphia,   Pa.  394 
F.  K.    Bridgman   -   -   Chicago.   111.  217 
Robert  Morrisson  Laeey     _   Brooklyn,  N.  Y.  205 
G.  Pearson  Ward   -   _   Springfield.    Mo.  252 
Earl  William  Lewis   -.Moberly,   Mo.  233 
Lancaster  Electric  Supply   &   Construction  Co   Lancaster,   Pa.  248 
Youree    Hotel     -   Shreveport,    La.  252 
South   Bend  Tribune.   -   _   South   Bend.   Ind.  360 
Harry   H.   Carman.—   -   -   Freeport.   N.   Y.  244 
First  Baptist  Church....   Memphis.    Tenn.  278 
Fink   Furniture  Co       _   J5vansville>,   Ind.  236 
Frank  S.    Megargee._   _   Scranton.    Pa.  240 
Lawrence  Campbell       —   ,   Johnstown.   Pa.  248 
Theodore  N.   Saaty   _   Providence,   R.   I.  234 
George    S.    Ives       -   Marshfield,    Wis.  229 
Gimbel   Brothers                          New  York.   N.   Y.  316 
Florida  Cities  Finance  Co         Pulford   By-The-Sea,   Florida  278 
University  of  Maine   _   Orono,    Me.  252 
D.  W.   May,  Inc   .Newark,   N.    ,T.  252 
G.    H.    Bowles   Developments   Clearwater.    Fla.  266 
G.    H.    Phelps   _   Detroit,    Mich.  270 
Coyne  Electrical   School     _   _   Oak  Park.    111.  250 
American  R.   Sc  R.  Co   __   _   Medford  Hillside,  Mass.  261 
A.  H.  Grebe  &  Co.,  Inc..  Portable     Richmond  Hill.  N.  Y.  236 
The    Tribune...-   -   _   _   _   Chicago.    111.  303 
Federal  T.  and  T.   Co       ._   .Buffalo.  N.   Y.  319 
Georgia    School    Technologv       Atlanta,    Ga.  270 
General  Elec.    Co       _   Schenectady.    N.    Y.  379 
University   of   Wisconsin   Madison,    Wis.  535 
Marquette    University    and    Milwaukee   Journal   Milwaukee.    Wis.  275 
Hafer  Supply  Co   _   Joplin.  Mo.  283 
University  of  Rochester  (Eastman  School  of  Music)..     Rochester,  N    Y.  278 
W.   H.  Taylor  Finance  Corp       _   Brooklyn,   N.    Y.  240 
Seaside  House.   _     Atlantic  City.  N.   J.  275 
Courier-Journal    &    Louisville    Times   _   _   JLouisville.    Ky  400 
Dr.    George  W.   Young.       _   Minneapolis.    Minn.  263 
Wilmington    Electrical    specialty    Co   _   -   Wilmington.    Del.  268 
Rensselaer   Polytechnic   Institute       _   -.Troy,    N.    Y.  379 
Sweeney    School   Co       Kansas    City.    Mo.  368 
C.   C.    Shaffer   —       -   _   -..-.Oil   City.    Pa.  250 
The   Copps    Co       _   Stevens    Point.    Wis.  240 
Rev.    E.   P.    Graham       _     Canton,   Ohio  254 
Chas.    W.    Howard   —   _   _   Bellfontaine.    Ohio  222 
B°ardsley  Siwialty  Company   __   -   _   Rock  Island.  111.  222 
John  S.    Skane       -.Harrisburg.   Pa.  231 
Culver  Military  Academy   _       Culver.    Ind.  222 
Lauer   Auto    Co   Ft.    Wavne.    Ind.  234 
Franklin    St.    Garage,   Inc   _   -.Ellsworth.    Me.  231 
tames   if.    Slusser     iogansnort,    Ind.  216 
C.    L.    Carrell.    Portable    Station       Chicago,    111.  233 
First   Ave.    Methodist   Church   St.    Petersburg.    Fla,  238 

St.  John's  M.  E.  Church  South.-   _       .Memphis,  Tenn.  233 
Tell  them  you  read 
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WIBIH 
WIBO WIBR 

WIBS 
WIBU WIBW 
WIBX 
WIBZ 
WIL 

W1P WJAB 
WJAD WJAG 
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  Johnstown,  "Pa.-  256 
  Anderson,    Ind.  219 
...Philadelphia,    Pa.  216 
.Minneapolis.   Minn.  278 
.....  -Rochester.  N.  Y.  258 
  Cleveland,  Ohio  273 
..New   York,   N.    Y.  361 
  Des  Moines,  la.  526 
  Deeriield,  111.  238 

Johnstown  Automobile  Co   _   

Riviera  Theatre  and  Bing's   Clothing   
D.    R.    Kienzle       
W.   H.  Dunwoody   Ind.  Institute   
Hickson  Electric  Co.,  Ino.       
The  Radio  Air  Service  Corp     
George   Schubert.           
Bankers'  Life  Co     
Radiophone   Broadcasting   Corp   
Radiophone   Broadcasting    Corp     
Howard  R.    Miller...—   _     . 
Chronicle  Publishing  Co.         Marion.   Ind.     226 
Home   Electric    Co.   _   ._       ...Burlington.    Iowa     254 
The  Capital-Times   Studm       .Madison,   Wis.     236 
L.  M.  Tate  Post,  No.  2D,  Vet.  of  Foreign  Wars   St.  Petersburg,  Fla.     222 
St.   Paul's  Protestant  Episcopal  Chureh.. 
Elite-Radio   Stores   -   
Frederick  B.  Zitteli,  Jr   __   _   
C.    L.    Carrell    (Portable)   
Billy   Maine    (Portable)   

219 

Nelson   Brothe:   
Thurman  A.  Owings   -   

New  Jersey  Nat'l  Guard  Ildiis.   Co.... The  Electric  Farm   ._       
Dr.  L.   L.   Dill.   
Grid-Leak,    Inc       
Powell   Electric    Companv...     
Benson  Radio  &  The  Star.-   _. 
Gimbel    Bros   _   __   
American  Electric  Co       

Jackson's   Radio   Engineering   Labors Norfolk   Daily    News   _     
Clifford  L.   White       

M.  Perham.. 

..Elkins  Park.  Pa.     222 

..New   Bedford,  •  Mass. ._   .Flushing.  N.  Y. 
    Chicago.    111. 
...._   Chicago,    111.     216 
  -Chicago,    111.     226 

  Werton  W.  Va.     ""' 

  Elizabeth,  N.  J. 
  -Poynette,   Wis. 
  Logansport,   Ind.   Utica,   N.    Y. 

246 

The  Outlet  Co.    (J.    Samuels  &  Bro.)   -   
Pittsburgh   Radio   Supply   House   _   

City    of   Jacksonville   _   ._..'   Zenith   Radio  Co           
D.  H.  Lentz,  Jr   -   __   _     
L.    W.    McClung   
Hummer  Furniture  Co.._   
Interstate  Radio.   Inc   _   
Robert  S.  Johnson.         
E.  F.    Goodwin.     
Wm.  Gushard  Dry'  Goods  Co   __   
St.  Johns  Ev.   Luth.   Church-   ..... 
Valdemar    Jensen     -   -     
Seneca   Vocational    School   _   _. 
Bucknell    University   __   _   
Supreme  Lodge,   Loyal  Order  of  Moose   ._..   
Jewett  Radio  &  Phonograph  Co.  and  Detroit  Free  Press.Pontiao.  Mich. 

205 
.Montgomery.   Ala.  231 
  St.   Louis,   Mo.  273 
.Philadelphia,    Pa.  508 
  -Lincoln,  Nebr.  229 
  Waco,    Texas  353 
  Norfolk.    Nebr.  270 
...Greentown,  Iowa  254 
edar  Rapids.  Iowa  268 
.Providence,  R,  I.  306 
  Pittsburgh,   Pa.  275 .lack   nille,    Fla.  337 

Mt.   Prospect.  111.  322 
  Joliet.  111.  207 
.    Petersburg,   Fla,  254   -LaSalle.   m.  234 
-Charlotte,   N.    C.  224 
-Red  Bank.  N.  J.  219 
  Ypsilanti,  Mich.  233 
  Decatur.  111.  270 
  Sycamore,   111.  256 
New    Orleans,    La,  268 
  Buffalo,   N.    Y.  218 
  Lewisburg,    Pa.  211 

Mooseheart,  111. 

Radio  Corp.   of  America- 
Radio  Corp.   of  America,   
H.  F.  Paar     
Chas.  Looff    (Crescent   Park).. 
WKAF  Broadcasting  Co.   _.. 
Radio  Corp.   of  Porto  Rico   
Michigan    State    College.   
Laconia    Radio   Club   _   
Sanders   Bros       
K.   &  B.   Electrio  Co.. 

517 -New  York.  N.  Y. 
New  York,  N.  Y.  454 

(edar  Rapids,  Iowa  278 

-  240 

-.East  Providence,  R. 
  Milwaukee,   Wis. 
  San  Juan.  P.   II. 
  East    Lansing.    Mich. 

  -.Webster.  Mass.  231 
C.   L.   CarreU    (Portable)   -   _   _   Chicago,   111.  216 

  New  York.  N.  Y.  210 
-   Cincinnati.     Ohio  326 
  Cincinnati.    Ohio  422 
  Oklahoma  City.  Okla.  275 
  -   Minneapolis.   Minn.  417 
  -   Tulsa.    Okla,  250 
.-   -   — .Louisville.    Ky. 

Shirley  Katz._ 
Kodel    Radio     Corp     
Kodel   Radio    Corp     
Wky  Radio  Shop   
Cutting  &  Washington   Radii 
First  Christian   Church   
Wm.    V.    Jordan   
Arthur    E.    Shilling   
Liberty   Magazine   
Lit    Bros   -   
Sears   Roebuck   &   Co.     
Lane   Technical  High    School 
Crosley    Mfg.    Co   -   -.. 
Missionary   Society  of   St.   Pa 
O.    B.    Meredith   ._   
Round  Hills  Radio  Corp     
Norton    Laboratories   _   
M.    A.    Lesse   Optical   Co         
First   Baptist    Churoh-   _   _   
Chicago   Daily   News   _   -   
Kingshigliwav     Presbyterian    Church   
Mercer    University       
American  Bond   &   Mottgage  Co.     
Michigan     Broadcasting     Co   __   
Miami    Beach   Hotol       
(  omincrcial    Appeal     
Hotel  McAlpin    (Greenley   Square  Hotel   Co.) 
Ainsworth-Gates    Radio    Co     
Shi  paid    Stores   _   _   _     
Shepard    Stores.         —   
University     of    Oklahoma....   _ 
Omaha   Central    High    School   
Lcnnig    Brothers    Co.    (Frederick    Lennig)   
Dakota.    Radio    Apparatus    Co.—   -   
New   Bedford   Hotel   _   
Radio    Shop   
Peoples   Tel.    &   Tel.    Co   _     
Dept.    of   Plant,   ami  Structures     —   
Midland    College.-   _   
Apollo  Theatre   (Belvidero  Amusement  Co.)... 
Southern    Equipment    Co   
Vaughn   Con.    of  Music    (James   D.    Vaughn) 
Lyradion   Mfg.    Co       —   
I.iindskow,    Henry    P     _     
Boyd   M.   Hamp—   
Pcniisjlvanio    Nat.    Guard,   2d  Bat.,  112th   In: 
Woodman    of  tho   World   _   
Frank  hi,    .1     Wolff   _.._   - 
Palmer  School    of   Chiropractic   
Hotel   Jamestown,    Inc   —       
James    K.    O'Dea       -   -   ... 
Iowa    State   Colloga-   _   
Neutrowound   Radio   Mfg|    Co   -... 
Otto  Baur..         _   _..- 
John    Wanamaker.-   
Unity    School   of    Christianity   -   
L.   Bamberger  and  Co   _   —   
People's    Pulpit    Assn   
State  Marketing  Bureau.   _   _   
Owl  Battery  Company     
Main  Auto  Supply   Co   
Donaldson   Radio  Co.       _   _. 
i'n   le  Radio  Com   -   :   
North    Dakota.    Agricultural    College   ....Aerrii 
Superior   Radio    &    Telephone    equipment   Co. 
North     Shore    Cong.     Church       
The.   Monieipalilv    of    Atlantic    Cite   
Wilson    Prinling   &   Radio  Co.   -   -   _   
Pennsylvania    State   College         
Horace    A.    Beale,    Jr     —   - 
Moore    Radio    News    Station.   _   -   
Electrical  Equipment  Co         
Sera  n ion    Times   -   
Calvary    Baptist   Church           
Calumet     Kainho    Proa  ilea  sting     Co   _     
The.    Itadio    Club    (Inc.)         

Economy    Light   Co       -     
Lombard   College.-   —       -. 

..Kalamazoo.    Mich.  283 
  -   Chicago.    HI.  303 
...Philadelphia.     Pa.  394 
      Crete.   111.  345 
  -   Chicago.   IU.  258 
  .Cincinnati,    Ohio  422 
  New  York.  N.  Y.  288 
  Casenovia,  N.    Y.  275 
  Dartmouth,  Mass.  441 
  I.oekport,    N.    Y.  266 
..Washington,   D.    C.  213 
  Columbus.    Ohio  278 
  Chicago,    111.  447 
  St.   Louis,   Mo.  248 
  -   Macon,    Ga,  261 
  -Chicago,   111.  250 
  Detroit,     Mich. 

256 

...Miami   Beach,    Fla. 

384 

  Memphis.    Ten. 

5(111 

  ....New  York  City 

341 

  Cincinnati,    Ohio 

321 

  Boston.     Mass. 

25U 

  Boston,    Mass. 280 
  .Norman.    Okla. 

254 

258 
.Philadelphia,     Pa. 

25(1 

Yankton.    S.    Dak. 

244 

New   Bedford.    Afass. 

?4H 

  Newark.    N.    J. 252 
  Knoxville.    Tenn. 2BH 
  .New  York,  N.  Y. 

5?fi 

  —..Fremont.    Nebr. 

2HII 

    JBelvidere,   IU. 

774 

3 '14 
I.awrenceburg,   Tenn. 

283 

  Mishawaka.    Ind. 

369 

275 

  Wilmington,   Del. 

Mil 

  Erie.  Pa. 242 
  Omaha.    Nebr. 

52H 

  Trenton.   N.   J. 

2411 

  Davenport,  Iowa 

484 

...  .Jamestown,    N.    Y. 275 
  Paterson.   N.   J. 
    Ames.    Iowa 

27(1 

    Homewood.    111. 717 
  New  York.   N.  Y. 233 
  Philadelphia.    Pa. 
  Kansas  City.  Mo. 278 

  Batavia,    HI. 

•m 

...Jefferson   City,    Mo. 
  New  Orleans,  La. 

27(1 

  Fort  Wayne,   Ind. 

227 

  Okmulgee.    Okla. 
..  New  Haven.   Conn. 

268 

•al    College.   N.    Dak. 

  Columbus.    Ohio 

2Kb 

  Chicago.    Til. 
..Atlantic  City.  N.  J. 

30(1 
  Harrisburg.  Pa. 

2IB 

...State    College.    Pa. 

'/hi 

270 

  Springfield.    Vt. 

24(1 

71.1 

     Scrinfon.    Pa. 
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  Chicago,    111. 447 
  LaPorte,    Tnd. 

224 

  Escnnnba.    Mich. 

258 

...Galesburg,  111,    244 
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Dealers  and  Jobbers 
Let    us    send    you    a    Quam 

Radiovox  on    Approval. 
Wire   or   Write. 

Just  Hear  A 

QUAM    RADIOVOX 
With  the  Silver  Drumhead  Diaphragm 

IT  is  far  superior '  to  any  other  loudspeaker  in  tone  quality,  voiume  and enunciation,  due  to  an  entirely  new  principle  of  diaphragmatic  construction 
— the  Silver  Drumhead. 

This  Silver  Diaphragm  is  only  three  one-thousandths  of  an  inch  in  thickness, 
stretched  tightly  over  a  brass  ring  and  adjusted  to  a  sensitivity  that  responds 
to  the  slightest  impulse.  A  small  silicon  steel  disc  is  welded  to  its  center  to 
receive  the  impulses  from  the  magnets.  The  extreme  thinness  of  the  silver, 
coupled  with  its  well  known  musical 
qualities  and  tuning  to  the  proper 
pitch,  permits  it  to  vibrate  so  fast  that 
its  reproduction  of  speech  and  music 
is  perfect  and  sets  an  entirely  new 
standard  in  radio  reproduction. 

Non  -  vibrating,  semi  -  hard  rubber 
horn,  finished  in  mahogany  and  cast 
aluminum  tone  throat  in  russet 
crackle,  make  for  a  beautiful  appear- 

ance as  well  as  perfect  reproduction 
of  sound. 

Manufacturers — Write  us  for  our 
special  proposition  on  Quam  Radiovox 
Units.  They  will  improve  your  receiv- 

ing sets  100%. 

Quam  Radio  Corporation 
1925  So.  Western  Ave.,  Chicago,  111. 

The  Quam  Condenser 
— with  the  Pyrex  end  plate,  is  the  world's lowest  loss  and  highest  quality  condenser. 
Straight  line  frequency  and  wave  length. 
List  Price,  $6.00  and  up. 

Also   Quam    Audio    Transformers,   $5.00. 

ftetterl°»e/
 $ 

with 

Resistance-Coupled  Audio 

The  Mountford  R.  C.  Kit  makes 
it  possible  for  anyone  to  build  a 
Resistance-Coupled  set  or  to  change 
their  transformer  audio  to  Resis- 

tance-Coupling and  obtain  100% 
better  tone,  greater  distance,  and 

sharper  selectivity.  The  Mount- 
ford  R.  C.  Kit  is  the  result  of  ex- 

haustive laboratory  experiments, 
and  possesses  exclusive  features 
that  make  it  the  most  efficient 
R.  C.  Kit  on  the  market.  Packed 

complete  with  Hook-Up  Diagrams. 

aES Mountf  ord  Plunger  Type upon  l ik  your  deale.   ___ 
  ,e  Grid  Leak.  Price  50c. 
Regular  Discounts  .o  Distributors. 
C.  E.  MOUNTFORD, 

467  Greenwich  St.,    New  York  City 

mi^mmiMB 

Allen  Bradl  ey  D  esigns  Compact 
S.  L.  F.  Condenser 

HPHE  Allen-Bradley  Company  of  Mil- 
-*-  waukee  has  designed  a  compact  straight 
line  frequency  condenser,  a  feature  of 
which  is  a  cam  which  converts  a  symme- 

trically shaped  condenser  into  an  S.  L.  F. 
condenser,  and  distributes  stations  uni- 

formly over  a  360  degree  dial.  The  new 
Bradleydenser  can  be  mounted  in  place 
of  practically  any  ordinary  condenser. 
The  uniform  spacing  of  stations  over  a 
360  degree  dial  facilitates  close  tuning. 

The  one  hole  mounting  makes  installa- 
tion easy.  The  plates  are  of  brass  and 

soldered  to  provide  highest  conduc- 
tivity.    Rotor  plates  are  grounded. 

You  Cannot  Afford  to  Miss  the 
Priceless  Hookup  Ideas  in  the 

"Annual"  for  1926. 

Pin  your  dollar  to  the  coupon 
on  Page  36  and  get  your  copy. 
First  edition  just  off  the  press. 

M.    Neely. 

Radio  in    the  hon 
Philadelphia 

Get  This  Book 
Write  today  for  this  big  fascinating 
32-page  booklet  which  tells  how  you 
can  build  the  truly  amazing  new 
QUADRAFORMER  receiver 
Based  on  a  new  radio  principle, 
five  tubes  give  remarkable  results. 

Enclose  10c  and  you'll  have  it  by  return  mail 

Gearhart-Schlueter  Radio  Corp'n 
713  Voorman  Avenue,  Fresno,  California 

mws 
Crescent  Lavite  Resistances 

sed  in  50  big  broadcasting  stations.       12,000. 

48,000,  5,000  and  100,000 ohms.  Fordistortion- nplhioation.       O.der  a  Crescent  today  at  SI. 50. 
1  sizes  made  to  order.        Discounts  to  dealers, 

Crescent  Radio  Supply  Company,  Liberty  street,  Jamaica,  N.Y. 

submitted  sampl  s  of  their  products  to  Radio  Ag- 
Institute  and  these  products  have  passed  the  Ine 
stitute  tests. 
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WRAQ 
WRAV 
WRAW 
WRAX 
WRBC 
WRC 
WRCO 
WREC 
WREO 
WRHM 
WRK 
WRL 
WRM 
WRMU 
WRNY 
WRST 
WRVA 
WRW 
WSAI 
WSAJ 
WSAN 
WSAR 
WSAX 
WSAZ 
WSB 
WSBC 
WSBF 
WSBT 
WSDA 
WSKC 
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St.   Louia  Radio  Serrice  Co     St.  Louis,  Mo.  2S3  WSM 
Antioch    College   _   _.TeUow   Springs,    Ohio  263  WSMB 
Horace  D.    Good..   _   _   _   _   _   Reading.   Pa.  238  WSMH 

Flaxon's    Garage   .   _           i.mee.-ter    City,    N.    J.  268  WSMK Immanuel    Lutheran    Church   _.   .   Valparaiso.    Ind.  278  WSOE 
Radio  Corp.   of  America     Washington.  D.    C.  468  WSRO 
Wynne  Radio   Co.._           _   Raleigh,    N.    C.  252  WSTA 

Wooten's  Radio   &   Electric   Co       ...   Coldwater,    Miss.  254  WSUI Reo  Motor   Car   Co   .             Lansing.    Mich.  285  WTAB 
Rosedale    Hospital,    Inc     .Minneapolis.    Minn.  252  WTAC 
Doron   Bros       __       _.._   Hamilton,    Ohio  270  WTAD 
Union    College           _.._   Schenectady.    N.    T.  270  WTAB 
University   of   Illinois.         Urbana,    111.  273  WTAL 
A.  H.  Grebe  &  Co..  Inc.,  Motor  Yacht  "MU-1"   New  York,  N.  Y.  236  WTAM 
Experimenter  Publishing   Co       -   New   York,  N.   Y.  258  WTAP 
Radiotel  Mfg.   Co.,  Inc       _   Bay  Shore.  N.  Y.  216  WTAQ 
Larus   &  Brother  Co.,    Inc       /._   JRichmond.    Va.  256  WTAR 
Tarrytown  Radio  Res.    Labs....   _   _.._     .Tarrytown,  N  .Y.  273  WTAW 
United  States   Playing  Card   Co   ..   Cincinnati.    Ohio  326  WTAX 
Grove   City    College       _   _   Grove   City,    Pa.  229  WTAZ 
Allentown  Call  Publishing   Co         JUIentown.    Pa.  229  WTIC 
Daughty   &   Welch  Electrical    Co   Fall   River.    Mass.  254  WTX 
Zenith  Radio    Corp.    (Portable)     __   _   Chicago,    111.  268  WWAD 
Chase    Electric    Shop   _           _   Pomeroy,    Ohio  244  WWAE 
Atlanta    Journal     _   _         Atlanta.    Ga.  428  WWAO 

World  Batten'   Co...     1219  S.  Wabash  Ave..   Chicago.   111.  210  wwfiL 
Stix-Baer-Fuller  D.   G.    Co       St.    Louis,   Mo.  273  wwi 
South   Bend  Tribune       _   South  Bend.   Ind.  275  ""' 
Seventh  Day  Adventist   Church   New  York,   N.    Y.  263  WWJ 
World's  Star  Knitting  Co..-   -Bay  City,   Mich.  261  WWL 

Nashville  Life  and  Accident  Ins.  Co   _   ...Nashville,  Tenn. 
Saenger  Amusement  Co.   &  Maison  Blanche  Co     New   Orleans.    La. 
Shattuck   Music   House             Owosso,    Mich. 
S.   M.   K.   Radio  Corp       .Dayton,   Ohio 
School    of    Engineering         ..Milwaukee,    Wis. 
Radio    Company.       Hamilton,     Ohio 
Camp    Marienfeld       .     Chesham.   N.   H. 
State  University  of  Iowa   _     Jowa  City,   Iowa 
Fall  River  Daily  Herald  Publishing  Co   _     .Fall  River.  Mass. 
Penn  Traffic   Co...         Johnstown,   Pa. 
Robt    E.    Compton.               Carthage.    IlL 
Telegram  Pub.    Co             .Worcester,   Mass. 
Toledo  Radio  &  Electrio  Co       Toledo.   Ohio 
Williard    Storage    Battery    Co     _   Cleveland,    Ohio 
Cambridge  Radio    &   Electrio   Co       _   __   Cambridge.    111. 
S.   H.   Van   Gordon   &   Son     _   _   Osseo,    Wis. 
Reliance    Eleetric    Co   Norfolk.    Va. 
Agricultural   &  Mechanical   College   of  Texas.   College   Station.    Texas 
Williams  Hardware  Co       _   _   Streator.    IlL 
Thomas   J.   McGuire   -       Lambertville,   N.   J. 
Ti  ;n  elers   Insurance    Co     .Hartford.    Conn. 
H.    G.    Saal   Co       Chicago,    111. 
Wright   &    Wright    (Inc.)   _   __   _       Philadelphia.    Pa. 
Electrio    Park.   _   _   _   _   Plainfleld.    111. 
Michigan   College   of   Mines       Houghton,   Mich. 
Radio   Engineering  Corp   _     JRichmond  Hill,   N.   Y. 
Ford  Motor  Co   „       _       JDearborn.   Mich. 
Detroit    News     _   __   Detroit,    Mich. 
Loyola  University   „,     -       New  Orleans,  La. 

Dominion  of  Canada 
  ..Calgary,   Alta. 
  Toronto.  Ont. 
  Montreal.  Que. 
...Iroquois  Falls,    Ont. 
  Edmonton,   Alta. 

434 

356 
411 

500 
517 
434 
410 

329 

341 
434 
248 

329 
450 

291 434 
434 

341 

357 
357 
329 

434 

CJCA CFCA 
CFCF 
CFCH 
CFCK 

Toronto  Star  Pub.    &  Prtg.   Co   -   
Marconi  Wireless  Teleg.   Co.,   (Ltd.)   Canada   
Abitibi   Power   &  Paper  Co..    (Ltd.)     
Radio  Supply   Co         

CJCL 
CJGC CKAC 

CKCD CKCK CFCR 
CFCT 

Laun  ntide    Air    Service       _     
Victoria  City   Temple   _  ...    

  Sudbury,    Ont. 
._   Victoria.    B.    C. CKCO 

CKCX 

CKFC CFHC 
CFKC 
CFQC 
CFRC 

Henry   Birks    &    Sons    .. 
Thorold    Radio    Supplv   
The  Electric  Shop    (Ltd.)   ._     
Queens    University       

  ...Calgary,    Alta. 
  ..Thorold.    Ont. 
  Saskatoon,   Sask. 
  Kingston,    Ont. 

CKLC 
CKNC 
CKOC 

CKY CFYC 
CHBC 
CHCM 

Commercial    Radio    (Ltd.)..   
The   Calgary   Albertan       _   
Riley    &    McCormack    (Ltd.)   

  Calgary.    Alta. 
  _   Calgary,    Alta. 

CNRC CNRE 

CNRM 

CHIC 
CHNC 

Northern    Electric    Co     
Toronto  Radio   Research   Society       

  ..Toronto.    Ont. 
  Toronto.   Ont. 

CNRR CNRS 

CNRV CHYC Northern  Electric  Co           Montreal,   Que. CNRW 

Edmonton  Journal....,   ......Edmonton,   Alta. 
A.    Couture     _   _   __   ...Montreal,    Que. 
London  Free  Press.....   _   _   _   London.    Ont, 
La    Presse           _   .Montreal.    Que. 
Vancouver  Daily  Province       _   Vancouver,  B.   C. 
Leader    Pub.    Co   _   _   .....Regina,    Sask. 
Ottawa    Radio    Association.       Ottawa,    Ont. 
P.  Burns  &  Co.,    (Ltd.)   Calgary.   Alta. 
First   Congrenntioiuil   church     Vancouver,   B.   C. 
Wilkinson  Electrio  Co..    (Ltd.)   >..   Calgary,   Alta. 

._       Toronto,    Ont. 
    _   Hamilton.   Ont. 
  _       ..Winnipeg.    Man. 

Canadian  National  Carbon 
Wentworth   Radio   Supply   C 
Manitoba    Tel.    System   
( 'auailKm  National  Railway 
Canadian  National  Railwa 
Canadian  National  Railway 

Canadian  National  Radwav 
1  'an.ulian    Naiional    Rail"  iv 

..Moneton.    N.    B. 
  Calgary.     Alta. 
...Edmonton.   Alta. 
......Montreal.    Que. 

  Ottawa,    Ont. 

Canadian    National    Railways   _   Toronto,    Ont. 
Canadian    National    Railways.   Vancouver,    B.    C. 
Canadian  National  Railways   „   Winnipeg,  Man. 

Mexioo    City        

Republic  of  Mexico 
610         CZE 

PWX Cuban  Telephone  Co     ..Habana 

jnn 

2KD 2BY Frederick    W.    Borton..     ..Habana 260 2LC 
2CX   Habana 

i'.'i) 

2DW   Habana 300 
2EV   Habana no 

20L 2HC 
2HS 

Heraldo  <le   Cuba       Habana 
275 
180 

105 

2TW 

5EV 

2K Alvara    Daza   _   _     Habana 200 
6BY 6CX 

Republic  of  Cuba 
E.    Sanchez  de  Fuentes   Habana  350 
Luis    Casas   _       _   Habana  250 
Manuel   G.    Salas   Habana  280 
Fausto    Simon......   Habana  270 
Oscar    Collado      _   ....Habana  290 
Roberto    E.    Ramires....   _   Habana  230 
Amadeo   Saenz   „   ..Habana  210 
Leopoldo  E.    Figueroa   _   Colon  360 
Jose    Ganduxe   __   Cienflegos  300 
Antonio  T.   Figueroa   Cienflegos  170 

6DW  Eduardo    Terry   Cienflegos  22S 
6KJ  Frank  H.   Jones   _   Tuinucu  275 
6KW  Frank    TI.     Jones   Tuinucu  338 
8BY  Alberto  Ravelo   Stgo.   de  Cuba  250 
8DW  Pedro  C.   Anduz   Stgo.  de  Cuba  275 
8FU  Andres  Vinnet  ._   ...Stgo.   de  Cuba  225 
I2AB  Alberto  S.   de  Bustamante   .Habana  240 
(6AZ  Valentin    UHivarri   ..Cienflegos  200 
20K  Mario  Garcia  Velez   ....JHabana  360 

Great  Britain 
2LO 
5IT 
5VVA 

London           _   ._   365   I  6BM 
Birmingham   -   ....475       2ZY 
Cardiff              350   I   5N0 

Bournemouth 
Manchester  ... 
Newcastle      

5SC  Glasgow     
2BD  Aberdeen         

6SL  Sheffield    (relay    station).. 

France 
Paris    (Eiffle    Tower).. 

NOTICE  TO  READERS 

\\/"E  receive  many  remittances from  fans  who  want  us  to 
furnish  them  with  blueprints 
or  panel  layouts.  As  it  would 
be  practically  impossible  for  us 
to  stock  complete  blueprints, 
panel  layouts,  etc.,  of  all  cir- 

cuits, we  cannot  comply  with 
these  requests. 

However,  we  do  sell  BACK 
COPIES  of  RADIO  AGE,  and  if 
you  want  complete,  concise  in- 

formation regarding  construc- 
tion or  wiring  of  any  particular 

circuit,  we  suggest  that  you 
consult  the  list  of  back  issues, 
which  you  will  find  published 
in  RADIO  AGE  every  month. 

RADIO  AGE  SUBSCRIPTION  BLANK 
Radio  Age,  Inc. 

500  North  Dearborn  Street. Chicago $2.50  A  YEAR 

Gentlemen:  Please  enter  my  subscription  for  RADIO  AGE,  the  Magazine  of  the  Hour,  for  one 

?ar,  beginning  with  the   issue,  for  which  I  enclose  $2. SO. 

Name   _   „   

Street  Address       

City...   

State     

Send  cash,  money  order  or  draft. (2-26) 

Tell  them  you  read  it  in  Radio  Age 
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CLASSIFIED  ADVERTISEMENTS 
If  you  have  anything  to  buy  or  sell,  don't  overlook  the  value  of  RADIO  AGE'S  classified 

advertisements.     Many  such  messages  have  paved  the  way  to  independent  incomes. 
The  classified  advertising  rates  are  but  ten  cents  per  word  for  a  single  insertion.  Liberal 

discounts  are  allowed  on  three,  six  and  twelve-time  insertions,  of  five,  fifteen  and  thirty  per  cent 
respectively.  Unless  placed  through  an  accredited  advertising  agency,  cash  should  accompany 
all  orders.  Name  and  address  must  be  included  at  foregoing  rates  and  no  advertisement  of  less 
than  ten  words  will  be  accepted. 

All  classified  ads  for  the  March  issue  must  be  sent  in  by  February  1. 

ADVERTISING     SERVICE 

QUEX  Sales  Letters   Get   More   Business.      Writ* 
today.     Quex,  4418  Michigan  Ave.,  Chicago. 

him 

AGENTS  WANTED 

FORDS.     60  mile,  on  one  gallon  of  Gas.      It  ha. been 
proven  such  mileage  can  be  made.  AIRLOCK  guar- 

antees to  increase  gas  mileage;  also  prevents  radiator 
boiling  in  summer  or  freezing  in  winter.  Cools,  Fuels. 
Decarbonizes  the  Ford  motor.  Splendid  territory 
open.  AIRLOCK  PRODUCTS,  Box  703G,  Willow  Street, 
Long  Beach,  Calif. 

RADIO — Join  our  sales  organization  and  make  big 
money.  We  want  a  man  in  every  county  to  sell  well 
advertised  sets  and  parts  made  by  the  leading  manu- 

facturers. Widener  of  Kansas  City  makes  $150.00 
weekly.  You  can  do  as  well  or  better.  Write  today 
for  catalog,  and  discounts.  Name  your  county.  Wave- 
land  Radio  Company,  Div.  52,  1027  No.  State  St.,  Chi- 

cago.  111. 

MANUFACTURER'S  AGENT  calling  on  Radio-Elec- 
trical Jobbers,  Chicago  and  vicinity,  has  opening  for  3 

additional  lines  carrying  volume  business,  as  we  cater 
to  large  jobbers.  Edelstein.  1804  McCormick  Bid., 
Chicago. 

Man     wanted     for     this      territory 

Write  today  Tan 

$50  WEEKLY  EVENINGS.  DEMONSTRATING  t 
super  selective  6-tube  radio  set.  Selectodyne  Radii 
Co.,  Dept.  M-325  West  State,  Rockford,  Illinois. 

AGENTS 
AGENTS:  100%  PROFIT;  WONDERFUL  LITTLE 
article.  Something  new;  sells  like  wildfire.  Carry  in 
pocket.  Write  at  once  for  free  sample  offer.  ALBERT 
MILLS,  Manager,  5794  American  Bldg.,  Cincinnati, 
Ohio. 

•B"   BATTERIES 
100  VOLT  EDISON   TYPE 
down.     Parts  and  pla  __ 
2937  W.  Lake.  Chicago. 

BATTERIES  FOR  SALE— Four  24-volt  "Main"  Storage 
"B"  Batteries,  never  used,  shipped  and  ready  to  wire the  batteries.  Address 

rborn  St.,  Chicago,  111. 

BUSINESS  OPPORTUNITIES 

up.      We  want  experienced  Radio  men  to 
inch    assembling    plants.       Part    or    whole 

time.     Barfield  Radio  Co.,  13  Tillery  Street,  Dept.  A  R, 
Brooklyn,  New  York. 

CRYSTALS 

Geologist,  Joplii 

Classified  ad  copy  for  the  March 
RADIO  AGE  must  be  sent  in  by 
February  1,  1926. 

HELP  WANTED 

,d  SET  BUILDERS— We  n 
leed  us.  If  you  are  reliable  and  l 
community,  we  will  appoint  you 
and  furnish  you  with  standard  i 

advertised  sets  and  parts  at  prices  that  will  enable  : 
to  sell  at  a  handsome  profit.  Write  at  once  for  ce 
log  and  sales  plan.  Waveland  Radio  Co.,  Div.  53,  1 
N.  State  St.,  Chicago,  111. 

MEN  wanting  forest  ranger,  railway  clerk  and  other 
government  positions,  write  for  free  particulars  of 
exams.      Mokane,   Dept.   B-33.   Denver,   Colo. 

MEN  WISHING  TO  ENTER  DINING,  SLEEPING  CAR 
SERVICE  AS  CONDUCTORS,  PORTERS,  WAITERS, 
WRITE  123  RAILWAY  EXCHANGE,  KANSAS  CITY. 

INVENTIONS 

NEW  IDEAS  WANTED— Well  known  Radio  Manufac- 
turer whose  products  are  nationally  advertised  and  sold 

everywhere  wants  new  Radio  device  to  sell.  Will  pay 
outright  or  royalty  for  idea  or  invention  which  is  really 
new  and  saleable.  Address)  Mr.  R.  F.  Devine,  Room 
1101,  116  West  32nd  St.,  New  York.  N.  Y. 

MUSIC 

PATENTS 

FOR  SALE:  U.  S.  and  Canadian  Patent  on  an  Attach- 
ment for  Phonographs;  is  the  most  beautiful  inven- 

tion of  the  age.     Address  Chas.  F.  Smith,  Huff,  N.  Dak. 

RADIO 

igeles,  Calif. 
Spencer  Shield 

sh.     Web   Radio   Co.,    De'pt.   A,    582'3   Calumet   Ave., 

A  PRACTICAL  TUBE  RECEIVING  SET  FOR  $10, 
Postpaid,  less  phones  and  tube.  Complete  with 
phones,  tube  and  battery,  $18.00.  J.  B.  RATHBUN, 
1067  Winona  St.,  Chicago,  111. 

Standard  solderless  radio  Jacks.  Binding  post  attach- 
ments. Double  circuit.  One  dollar  bill.  Postpaid. 

Clinton  Seward,  Jr.,  New  Paltz,  New  York,  N.   Y. 

15  to  25  per  cent  discount  on  nationally  advertised  sets 
and  parts.  Every  item  guaranteed.  Tell  us  your  needs. 
IMPERIAL  RADIO  COMPANY,  Delaware,  Ohio. 

$1.00  For  Your  Old  Tubes 
regardless  of  make  or  condition  towards  the  purchase 
of  each  new  Standard  $2.50  tube.    Positively  guaranteed. 
We  do  not  sell  rebuilt  oi   bootleg  tubes.     Order  today. 
Luxem  &  Davis  Mfg.  Co.,  6229  Broadway,  Chicago,  111. 

RADIO 

AT  LAST  I    Th 
50    to    90%    Static, 
particulars.      Radi 
South   Dakota. 

Radco  Static  Eliminator.  Eliminates 
Many  satisfied  users.  Write  for 
Specialties  Company,  Sioux  Falls, 

RADIO  CIRCUITS 

SPECIAL  FOR  FEBRUARY 
The  Reinartx  Radio  Booklet,  by  Frank  D.  Pearne,  fully 
illustrated,  and  RADIO  AGE,  for  $2,50.  Price  of  Book- 

let alone  is  50c.  Send  check,  currency  or  money  order 
to  RADIO  AGE,  500  N.  Dearborn  Street,  Chicago 

RADIO  DEALERS 

DEALERS— Write 
Radio  MerchandiL 
Dept.  D,  1830  WUson  Ave.,  Chi. 

RADIO  SUPPLIES 

HAVE  YOU  SEEN  THE  NEW  DIALITE,  THE  UNIQUE 
lamp  that  lights  up  your  panel  and  adds  a  decorative 

t7      Retails    at   $2.75,    complete. 
folde. 

Walni 
ide. 

y,  Chi, 

i  for  the  famous 
st  beautiful  cabi- Radio     Co.,     6255 

SALESMEN  WANTED 

Make  $100  WEEKLY  in  spare  time.  Sell  what  the 
pubhc  wants— long  distance  radio  receiving  sets.  Two 
sales  weekly  pays  $100  profit.  No  big  investment, 
no  canvassing.  Sharpe  of  Colorado  made  $955  in  one 
month.  Representatives  wanted  at  once.  This  plan 
is  sweeping  the  country— write  today  before  your 
county   is   gone.     U£ARKA,    INC.,    126  F     Austin  Ave., 

MANUFACTURERS  OF  NEW  AND  IMPROVED  STA- 

to  call  on  radio  trade.  Excellent  side-line;  good  com- 
missions; exclusive  territories.  Westerland  Corpora- 

tion, Dobbs  Ferry,  New  York.  P 

STAMPS STAMPS 

40c;    1,000   hinges,   lOc^ 
Cote  Brilliante,  St.  Louis,  M 

0     varieties,     Africa,     Brazil,     Peru,     Cuba, 
,  10c.      50  different  U.  S.,  25c;  1,000  mixed, 

eo._    C.    Stegman,    5950 

WIRELESS 

WANT  TO  MEMORIZE  THE  WIRELESS  CODE?  The 
Coryden  Snyder  Code  Method.  Patented,  is  quickest. 
Send  50c  ccin.  stamps  or  M.  O.  to  C.  G.  Snyder  1423 
Elmdale  Ave..  Chicago.  IU. 

TELEGRAPHY—  Mo 
in  half  usual  time 
Automatic  Transmit 

and  Wire 
at  tririii 

will  send,  on  Sour 

operator  would.  Adopted  by  U.  S.  Govt,  and  used  by 
leading  Universities,  Colleges,  Technical  and  Telegraph 
Schools  throughout  U.  S.  Catalog  free.  Omnigraph 
Mfg.  Co.,  13  F  Hudson  St.,  New  York. 

PERSONAL 

LONELY  HEARTS:  Exchange  letters;  make  interesting 
new  friends  in  our  jolly  club.  Eva  Moore,  Box  908, 
Jacksonville,  Florida.    Enclose  stamp. 

Radio  Age   Classified  Ads   Bring   Results 
Tell  them  you  read  it  in  Radio  Age 



KC Meters STATIONS X 
DIALS 

2 3 

1480 202.6 

1470 204.0 

1460 205.4 

1450 206.8 

1440 208.2 

1430 209.7 

1420 211.1 

1410 212.6 

1400 214.2 

1390 215.7 

1380 217.3 

1370 218.8 

1360 220.4 

1350 222.1 

1340 223.7 

1330 225.4 

1320 227.1 

1310 228.9 

1300 230.6 

1290 232.4 

1280 234.2 

1270 236.1 

1260 238.0 

1250 239.9 

1240 241.8 

1230 243.8 

1220 245.8 

1210 247.8 

1200 249.9 

1190 252.0 

1180 254.1 

1170 256.3 

1160 258.5 

1150 260.7 

1140 263.0 

1130 265.3 

1120 267.7 

1110 270.1 

1100 272.6 

1090 275.1 

1080 277.6 

1070 280.2 

1060 282.8 

1050 285.5 

1040 288.3 

1030 291.1 

1020 293.9 

KC Meiers 
STATIONS i 

DIALS 
2 3 

1010 296.9 

1000 299.8 
990 

302.8 

980 303.9 

970 
309.1 

960 312.3 

950 
315.6 

940 
319.0 

930 322.4 
920 

325.9 

910 329.5 — 900 
333.1 

890 336.9 
880 

340.7 

870 344.6 
860 

348.6 

850 
352.7 840 
356.9 

830 361.2 
820 

365.6 

810 370.2 
800 

374.8 
790 

379.5 
780 

384.4 
770 

389.4 

760 394.5 
750 

399.8 
740 405.2 

730 
410.7 

720 
415.4 

710 
422.3 

700 428.3 

690 434.5 

680 440.9 

670 447.5 

660 
454.3 

650 461.3 

640 468.5 

630 475.9 

620 483.6 

610 491.5 

600 499.7 
590 

508.2 

»  580 
516.9 

*  570 

526.0 

1  560 

535.4 

$     550 545.1 



BREMER-TULLY    LEADERSHIP    UNTOUCHED 

Fall — with  its  annual  promises  of  revolutionary  improvements  is 
GONE. 

Early  IVinter — the  period  of  test  and  trial,  when  the  public 
sorts  out  the  fit  from  the  failures — puts  the  stamp  of  approval 

on  the  real  and  the  "bargain  counter"  label  on  the  guess work— HAS  DONE  ITS  WORK 

and  January  to  June  is  here — the  big  six  months  when  we 
all  settle  down  to  constructive  enjoyment — bringing  our  parts 
and  circuit  up  to  the  latest — secure  in  the  knowledge  that 
tomorrow  or  next  week  is  not  going  to  make  them  obsolete — 
if  we  choose  wisely. 

You  Don't  Have   to  Be  An  Expert  to  Know  That  the  B-T Reputation  Has  Increased  With  Every  Month 

THE  COUNTERPHASE 

is  the  only  new  circuit  of  the  season — and  the 
greatest .    Wiring  is  made  easier  than  ever  before . 

Nine  color  diagrams  leave  no  room  for  error. 
Drilled  and  Engraved  Panels,  either  Formica 
or  metal  are  available. 

For  a  less  expensive  5-tube  Set  the  NAMELESS 
is  still  unequalled. 

5  or  6-tube  Counterphase  Kits  are 
furnished;  also  separate  Torostyle  trans- 

formers for  4-tube  set  described  in  Jan. 
Radio  Age. 

B-T  AUDIO  TRANSFORMERS 
have  proved  to  be  one  of  the  season's  greatest  successes.  The 
reason  is  obvious.  The  EUPHONIC  is  not  just  another 
machine-shop  creation.  It's  a  real  radio  instrument,  with 
20  years'  experience  behind  it — the  same  experience  that  de- 

veloped the  Nameless  and  Counterphase. 

Demand  Euphonies, — save 
money, — and  at  the  same  time 
get  all  the  high  notes  and  low 
notes  plus  greater  tone  quality 
than  you  can  find  in  any  other way. 

STRAIGHT  LINE  FREQUENCY 
.00025   $5.50 
.00035    5.75 
.0005    5.75 

B-T  CONDENSERS 
have  led  for  years.  There  is  no  indication  evident  that  their 
quality  has  yet  been  equalled.  The  more  you  learn  about 
condensers  the  more  you  appreciate  the  B-T.  For  your  own 
protection  examine  B-T  Condensers  carefully  before  you  make 
another  Condenser  purchase. 

BREMER-TULLY  MFG.  COMPANY 
532  So.  Canal  St.  Chicago 

Tell  them  you  read  it  in  Radio  Age 



Zenith  DeLuxe 
Colonial  Model 

Zenith  DeLuxe  Art  Models  are  equipped 
with  multiple  built-in  loud  speakers,  Bates 
Rotary  Log,  illuminated  dial  and  single 
control  specially  constructed  Zenith  radio 
circuit  ....  In  Colonial,  English,  Italian, 
Chinese  and  Spanish  period  style.  Priced 
from  $500  to  $2,000. 

Super-Zeniths  from  $240  to  $355. 
Other  Zeniths  $100  and  $175. 

The  Only  Place  to  Buy  a  Radio 
is  in  the  Home 

If  we  could  give  only  one  piece  of  advice  to  a  prospective  radio  purchaser,  it  would 

be  this— Never  put  down  a  dollar  on  a  radio  instrument  until  you 
have  proved  its  performance  in  your  own  home. 

Radio  instruments  dif- 
fer in  range,  in  selec- 

tivity, in  ease  of  con- 
trol and  notably  in 

Tone  Quality, 

"Clarity  of  tone"  and 
"faithful  reproduction" 
are  phrases  which  have 
almost  lost  their  mean- 

ing, so  grossly  have  they  been  abused.  Yet  real 
tone  quality  in  a  radio  instrument  is  a  priceless 

asset.  Think  of  what  "tone"  can  mean  in  a 
violin  and  you'll  have  a  fair  basis  for  compar- 

ison. Of  two  violins  one  may  sell  for  $25  and  be 
overpriced;  the  otherfor  $10,000  and  well  worth, 
it.  Yet  the  only  essential  difference  is  in  Qual- 

ity of  Tone. 

Zenith  frankly  aims  to  make  the  best  radio  in- 
struments that  can  be  made — then,  and  then  only, 

to  affix  a  price. 

The  Super-Zenith — priced  from  $240  to  $355  — 
is  a  long-distance  instrument.  MacMillan  — 
twelve  degrees  from  the  North  Pole  —  talked 
with  the  world  every  night  over  Zenith  Radio. 
Yet  Zenith  makes  no  claims  for  distance — 
except  by  comparison.  The  Super-Zenith  brings 
m  distant  stations  with  surprising  readiness. 

But — prove  its  simplic- 
ity of  operation,  with 

your  own  hand  on  the 
dial. 

The  Super-Zenith  was 
perfected  in  an  experi- 

mental laboratory  in 
what  is  probably  the 
worst  radio  pocket  in 

Chicago,  the  near  North  Side.  It  was  built  to 
give  extraordinary  selectivity — and  it  does.  But 
before  you  put  down  a  dollar  for  a  Super-Zenith, 
prove  its  selectivity  in  your  own  home. 

Values  are  values.  Zenith  does  not  make  radio 
sets  for  the  bargain  counter.  It  has  too  much 
regard  for  its  reputation  to  do  that. 

Yet  every  Zenith  owner — whether  his  Zenith 
cost  him  $100  or  $2,000 — will  tell  you  that  his 
Zenith  (and  that  is  the  way  he  speaks  of  it)  is 
the  greatest  radio  value  in  the  world. 

Call  at  the  nearest  Zenith  Service  Station — 

there's  one  in  your  neighborhood — and  select 
the  style  you  prefer.  Then  test  it  in  your  own 
home  —  in  side-by-side  comparison  with  any 
other  radio  instrument  on  the  market.  No 
obligation.  Simply  tell  the  Zenith  dealer  where 
you  live  and  the  evening  most  convenient. 

* 

They  Cost  More— But  They  Do  More 

ZENITH  RADIO  CORPORATION 
Straus  Building  Chicago 

Tell  tin  >i,  you   read   it  ?»  Radio  Age 
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Blueprint  Section  Every  Month 
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A x1926 
Blueprints  of  a  wavemeter 

01  Sidelights  on  naval  radio 

CI  New  means  of  getting  Learn- 
ings at  sea  OlWkat  interfering 

waves  mean 25* 
Complete  Broadcast  List  and  Log 

In  Bach  Issue 



Send  for  this 
flew  Hookup 

No  choicer  group  of  radio 

products  has  ever  been  em- 
bodied in  a  single  radio  re- 
ceiver. Not  only  are  these 

manufacturers  nationally 
known  and  accepted  as  the 
leaders  in  radio  design  and 

construction,  but  they  have  de- 
veloped for  the  S-C  receiver 

many  new  features  which 
will  create  a  new  standard  in 

reception  throughout  the 
radio  world. 

Represented  Manufacturers: 

Belden  Mfg.  Co. 

S-C  Wiring  Harness 

Central  Radio  Laboratories 
Centralab  Resistance 

Polymet  Mfg.  Corporation 
Fixed  Condensers,  Leak 

and  Leak  Clips 

Silver-Marshall,  Inc. 

Variable  Condensers, Coil  Sockets, 
Coils,  Tube  Sockets,  Vernier  Dial, 

Mounting  Brackets 

Thordarson  Electric  Mfg.  Co. 
Equiformer  Audio 

Transformers 

Poster  81  Co. 

Drilled  and  Processed  Front  Panel 
and  Drilled  Sub-Panel 

Yaxley  Mfg.  Co. 
Rheostat,  Jacks,  Switch 

Four  Tube  Receiver 
Here  is  the  outstanding  radio  receiver  development  of  the  season,  in  which 
is  combined  thegenius  of  two  of  the  most  successful  and  distinguished  radio 

engineers,  assisted  by  the  engineering  and  laboratory  staffs  of  seven  prom- 
inent radio  manufacturers.  Here  is  a  receiver  for  the  home  builder  that  will 

represent  for  several  seasons  to  come  a  far  greater  value  than  any  other 
design  available.  Send  for  the  book.  Read  how  to  obtain  the  following 

Startling  New  Features 
SINGLE  CONTROL — But  one  tuning  or  station  selector  control. 
SELECTIVITY — In  a  residential  district  of  New  York  City,  within  a  few  hundred 
yards  of  powerful  stations,  thirty-five  stations  were  heard  between  9  and  10  p.  m. 

on  the  loud-speaker.  KFI,  in  Los  Angeles,  was  heard  with  ample  volume  to  f" two  rooms.  Tests  in  Chicago  brought  in  either  coast  with  ample  speaker  volur 
and  indicated  that  a  consistent  range  of  1,000  to  2,500  miles  might  be  expecte 

QUALITY — Two  new-type  Thordarson  power  amplifying  transformers  posses 
ing  a  substantially  flat  frequency  characteristic  over  the  range  of  40  to  6,000  cycle 
give  a  quality  of  reproduction  so  perfect  that  com- 

parison by  the  best  trained  human  ear  with  other 
types  of  amplifiers  will  not  reveal  any  superior  type. 
VOLUME — In  all  cases  the  volume  will  exceed  that 
obtainable  from  other  four-tube  receivers,  and  in 
practically  all  cases  equal  or  exceed  that  obtainable 
from  standard  five  and  six-tube  receivers. 
UNLIMITED  WAVE  LENGTH  RANGE-Through  the  use 
of  interchangeable  coils,  the  wave-length  range  is  practically unlimited. 

WIRING  AND  ASSEMBLY-A11  wiring  is  carried  in  a  spe- 
cial harness.  Since  each  wire  is  exactly  the  right  length,  and 

has  a  special  color,  it  is  impossible  to  go  wrong  in  wiring. 
No  soldering  is  needed  unless  preferred  by  the  builder.  Only 
a  screwdriver  and  a  pair  of  pliers  necessary  to  assemble  this 
set  in  less  than  two  hours. 

Over-all  design,  rugged  and  solid.  Adapted  to  practically  any 
standard  cabinet.any  standard  tube.any  battery  or  eliminator 
source  of  supply,  outdoor  antenna  or  loop.  While  the  parts 
are  the  best  that  the  leading  laboratories  of  the  country 
afford,  the  set  can  be  built  at  an  extremely  low  cost.  Full  de- 

scription of  the  receiver  will  be  published  in  the  March 
issue  of  Popular  Radio. 
Get  the  hand  book  at  your  nearest  Radio  Dealer  or  clip  the 
Coupon  and  send  with  25  cents  TO-DAY.  Address 

The  S-C  Merchandising Company 

107  S.  Wabash  Ave.  ^  ̂   ' 
Chicago  ^  ̂  

^ ^^*  Name. 

The  S-C Merchandising 

Company  :^*^_5> 
107  S.  Wabash  oAvenue  «  Chicago 

Gentlemen :  Please  find  enclosed  25c,  for  which 

send  me  hand  book  of  the  new  S-C  Receiver. 

ADDB-ES  S. 
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Operates  WMAQ 
"Accepted  a  position  with 
Chicago  Daily  News — Station 
WMAQ.  My  income  prac- 

tically doubled,  thanks.to  your 
fine  course." 

Keith  Kimball,  Chicago. 

Gets  Big  Job 
"Just  been  made  Sales  Man- ager of  this  Radio  concern— 
a  big  raise  in  pay.  Regret  I 
did  not  take  course  sooner." 

R.  E.  Jones,  Bay  City. 

00 

HI! 

gBook 

is 

ALMOST  ROMANCE 

[Be  a  Radio  Expert 
Get  into  the  great  new  Big-Pay 

Industry — Radio.  If  you're  earn- 
ing a  penny  less  than  $50  a  week, 

clip   coupon    now.     Send   for 
AMAZING  FREE  BOOK.  Be  a  Radio  Ex- 

pert, and  draw  down  big  money  for  the 
easiest  and  most  fascinating  work  in  the 

/orld.     Positions  everywhere.     Thor- 
oughly-trained men  are  in  big  demand. 

Need  for  Radio  Experts  in  every  com- 
munity.   Short   hours.    BIG   PAY. 

Free  book  gives   all   the  facts. 

Astonishing  opportunities— thousands  of  them!    Every 
day  N.  R.  I.  trained  men  are  taking  good  places  in  the 
Radio  field.  Free  book  tells  all  about  their  success. 
Send  for  it  now! 

LEARN  QUICKLY  AND  EASILY 
AT  HOME 

Master  Radio  Engineers  will  show  you  how  to  qualify 

quickly  and  easily  at  home,  for  Radio's  fine  jobs.    We 
Guarantee  to  train  you  successfully.      Lack  of  ex- 

perience no  drawback — common  schooling  all  you 
need.     Our  tested,  clear  methods  make  it  easy  for 
you.     Send  coupon  now  for  free  proof. Instruments  Given 

with  Course 
All  instruments  shown  here  and 
many  others  given  to  students 

for  practice  work  while  learn- 
ing.Receiving  sets  from  sim- 

plestkind  to  thousand  mile 
receiver,  an  UNEQUALL- 

!Q\ \i 

a 
'%% 

Most  am- azing book 
on  Radio 

ever  writ- 
ten— full  of 

interesting 
factsabout 
this  great 
field  and 
how     we 
prepare  you  and  help 
you  start.    You  can  do 
what  others  have  done 
GET  THIS  BOOK. 

Send  Coupon 
Send  coupon  today  for  special 
mited  offer,  including  all  in 

struments — you'll  get  fu" iculars  by  return  mail. 

National  Radio  Institute 
DEPT.  CU-3  WASHINGTON,  D.  C. 

ED  OFFE ->ther  big  feat 

Many 

for 
only. 

Famous  Training  That 

"Pays  for  Itself" 
Spare  time  earnings  are  easy 
in  Radio.  Increase  your  in- 

come almost  from  the  start 

through  practical  knowl- 
edge we  give  you.  This  is 

the  famous  practical  train- 
ing that  pays  its  own  way. 

SS$^mS^^^SM^iWMS^ 
ORIGINATORS  OF  RADIO  HOME -STUDY  TRAINING 

MAIL  THIS  NOW 
NATIONAL  RADIO  INSTITUTE, 

Dept.  CU-3 Washington,  D.  C. 

Without  obligating  me  in  any  way,  send  me  your  free  book, 
"Rich  Rewards  in  Radio,"  and  all  information  about  your 
practical,  home-study  Radio  course. 

Name   

Address... 

Town- 

Age   

Please  mention  Radio  Age  when  writing  to  advertisers 
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A  Chat  With 
the  Editor 

THE  April  issue  of  this  maga- zine will  mark  the  beginning 

of  our  fifth  year  in  the  radio  field. 

A  great  deal  of  music  and  conver- 
sation has  been  picked  up  by 

aerials  since  we  published  our  first 

magazine.  That  was  back  in  the 

early  spring  of  1922  when  a  lot  of 
people  were  skeptical  about  radio 
sets,  suspecting  that  they  might 
hand  out  an  electric  shock,  or 
draw  a  bolt  of  lightning,  or  do 

something  equally  terrible  and 

mysterious. 
In  those  early  days  of  broad- 

casting we  were  doing  our  best  to 

get  fans  interested  in  crystal  re- 
ceivers and  simple  one-tube  sets. 

We  believe  we  may  claim,  without 
fear  of  being  accused  of  immodesty, 
that  we  really  did  lead  many  fans 
to  take  their  first  step  in  home 
radio  construction. 

As  the  years  have  succeeded 
one  another  we  have  been  told 

repeatedly  that  the  interest  In 
home  construction  has  dwindled 

away  to  a  negligible  thing.  We  are 

assured  that  people  are  not  mak- 
ing their  own  sets  nowadays.  Our 

only  answer  to  these  assertions  is 
simply  that  they  are  not  true. 
One  newspaper  received  57,000 
letters  in  1925  from  fans  who  were 

making  their  own  sets.  Readers 
of  RADIO  AGE  have  increased 

in  number  steadily  and  their  cor- 
respondence proves  a  continued 

lively  interest  in  home  construc- 
tion. We  do  not  attempt  to  ex- 

plain why  this  should  be  true  but 
the  figures  show  it  is  true  and  the 
most  difficult  thing  in  the  world 
is  to  knock  out  a  fact. 

Our  latest  reports  show  con- 
tinued gains  in  circulation  and  we 

thank  our  readers  for  these  four 

years  of  faith  and  loyalty. 

Editor  of  RADIO  AGE. 
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Perhaps  you,  too,  can  cut  your 

"B"  battery  costs  in  half.  Just 
follow  the  chart.  It  gives  you 

the  secret  of  "B"  battery  economy. 

No.  768 
No.770!    Or      No.  486 

Portable 

Inrlfi 
if  f)       § 
T   i '         ™  m  ™       or 

t  §  or  §  w  t  more 

Thousands  of  people  have 

made  the  discovery  that  Ever- 

eady  "B"  Batteries,  when  used 
in  the  proper  size  and  with  a 

"C"  battery*,  are  the  most  eco- 
nomical, reliable  and  satisfac- 

tory source  of  radio  current. 

On  sets  of  one  to  three  tubes, 

Eveready  "B"  Battery  No.  772, 

used  with  a  "C"  battery,  will 
last  a  year  or  longer,  usually 

longer.  On  sets  of  four  and  five 

tubes  either  of  the  larger  Heavy 

Duty  Eveready  Batteries  No. 
770  or  No.  486,  used  with  a 

"C"  battery*,  will  last  eight 
months  or  more. 

These  figures  are  based  on 

the  average  use  of  receivers, 

which  a  country-wide  survey 
has  shown  to  be  two  hours  daily 

throughout  the  year.  If  you 

listen  longer,  of  course,  your 
batteries  will  have  a  somewhat 

*Note:  In  addition  to  the  increased 

life  which  an  Eveready  "C"  Battery  gives 
to  your  "B"  batteries,  it  will  add  a  quality 
of  reception  unobtainable  without  it. 

shorter  life,  and  if  you  listen 

less,  they  will  last  just  that  much 
longer. 

Here  is  the  secret  of  "B"  bat- 
tery satisfaction  and  economy: 

With  sets  of  from  I  to  3 
tubes,  use  Eveready  No. 

772. 
With  sets  of  4  or  more 
tubes,  use  either  of  the 

Heavy  Duty  Batteries,  No. 

770,  or  the  even  longer- 
lived  Eveready  Layerbilt 
No.  486. 

Use  a  "C"  battery  on  all 
but  single  tube  sets. 

Evereadys  give  you  their  re- 
markable   service    to    the    full 

when  they  are  correctly  matched 

in  capacity  to  the  demands  made 

upon  them  by  your  receiver.   It 
is  wasteful  to  buy  batteries  that 
are  too  small.  Follow  the  chart. 

In  addition  to  the  batteries 

EVEREADY 
Radio  Batteries 

"they  last  longer 

illustrated,  which  fit  practically 
all  of  the  receivers  in  use,  we 

also  make  a  number  of  other 

types  for  special  purposes. 
There  is  an  Eveready  Radio 

Battery  for  every  radio  use.  To 
learn  more  about  the  entire 

Eveready  line,  write  for  the 

booklet,  "Choosing  and  Using 

the  Right  Radio  Batteries," 
which  we  will  be  glad  to  send 

you  on  request.  This  booklet 
also  tells  about  the  proper  bat- 

tery equipment  for  use  with  the 
new  power  tubes.  There  is  an 
Eveready  dealer  nearby. 

Manufactured  and  guaranteed  by 

NATIONAL  CARBON  CO.,  Inc. 
New  York  San  Francisco 

Canadian  National  Carbon  Co.,  Limited 
Toronto,  Ontario 

Tuesday  night  means  Eveready  Hour 

—9  P.  M.,  Eastern  Standard  Time, 
through  the  following  stations: 

WEAT-New  York 

WJAR-Providence 
■WSMI-Boston 

wi  AG-Worcester 
WFi-Philadclphia v.'GR-Biiffalo 

v/CAE-Pittsburgk 

wsAi-Cincinnati 
WEAK-Cleveland 

wwj-Detroit ViGN-Chicago 
woe-Davenport 

f  Minneapolis 

\  St.  Paul 

wcco-^ 

KSD-St.  Louis 

KGO-San  Francisco,  8  P.  11.  Pacific  Coast  Time 
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rT1HE  number  of  broadcasting  stations  appears  to 
-*-  have  reached  its  maximum.  The  editor  has  it  on 

the  highest  authority  that  the  number  will  be  decreased 
rather  than  increased.  Gradually  the  list  of  more  than 
five  hundred  stations  will  be  reduced.  Under  the 

legislation  now  being  planned  in  Washington  it  will  be 
necessary  for  broadcasters  to  show  that  they  are 
using  the  time  allotted  to  them  before  they  obtain  a 
renewal  of  their  licenses  and  authority  to  use  time  on 
the    air. 

So  many  important  groups  now  are  desirous  of  using 
broadcasting  to  further  their  civic,  educational  and 
cultural  objects  that  it  is  felt  that  a  means  will  have 
to  be  found  of  admitting  them  to  the  air.  Inasmuch 

as  it  is  impracticable  to  add  .any  more  stations  it 
eventually  will  be  necessary  to  force  stations  now 
licensed  to  divide  their  time  with  new  interests. 

This  does  not  mean  that  the  Department  of  Com- 
merce will  adopt  any  arbitrary  method  of  refusing 

licenses  or  forcing  new  divisions  of  time.  The  depart- 
ment will  renew  present  licenses  in  practically  all  cases. 

But  each  broadcaster,  as  stated,  must  give  an  account 

of  his  use  of  time  on  his  wave-length. 
A  development  that  is  likely  to  take  place  with  the 

passing  of  the  years  is  a  consolidation  of  broadcasting 
by  various  interests  through  a  centrally  located  station 
which  is  now  using  full  time  on  its  own  activities.  It 
is  the  theory  that  there  is  too  much  duplication  of 
efforts  among  broadcasting  stations,  accompanied  by 
interference  which  confuses  and  annoys  the  Listeners. 

It  is  said  by  those  who  have  made  a  study  of  the  situa- 
tion that  there  should  not  be  more  than  two  hundred 

broadcasting  stations  in  this  country.  It  is  contended 
that  radio  broadcasting  is  getting  out  of  the  merely 
entertaining  class  into  a  position  where  it  is  more  and 
more  a  public  utility.  Looking  at  broadcasting  as  a 
public  utility  for  the  dissemination  of  information  it  is 
plain  that  the  same  rules  are  likely  to  be  applied  to  it 
as  are  now  applied  to  the  construction  and  operation 
of  railways. 

It  would  be  regrettable  if  broadcasting  should  lose 
its  independence.  Competition  among  private  interests 
perhaps  will  develop  and  expand  the  usefulness  of 
broadcasting  more  satisfactorily  than  could  be  done 
by  a  group  that  partook  of  the  nature  of  a  monopoly. 
Steady  resistance  has  been  made  to  the  efforts  of  the 
last  four  years  to  monopolize  the  air  and  we  hope  the 
resistance  will  thrive. 

In  any  case  the  handling  of  broadcasting  is  almost 
sure  to  undergo  important  changes.  Having  reached 
the  saturation  point  as  to  the  number  of  stations  we 

are  now  to  witness  a  gentle  but  continuous  readjust- 
ment of  time  schedules,   wave   lengths  and   licenses. 

Conditions  are  far  from  ideal  but  in  improving  them 
we  believe  the  government  will  do  everything  within 
its  power  to  conserve  the  rights  of  individuals  and 

groups  now  licensed  to  broadcast. 

It  is  comforting  also  to  learn  that  there  is  no  inten- 
tion of  censoring  the  radio  programs.  Radio,  like  the 

press,  is  to  be  free  in  America. 

A  CONSIDERABLE  interest  was  aroused  by  our 

-£"*-  editorial  in  the  February  issue  of  RADIO  AGE 
regarding  the  improvement  in  loud  speakers.  We  have 

had  correspondence  from  many  sources  and  this  re- 
sponse indicates  how  vital  the  question  of  good  repro- 

duction of  sound  has  become  in  the  radio  art.  We  had 

no  intention  of  advertising  any  particular  speaker  or 
speakers.  We  believer  it  is  proper  for  makers  of  good 
loud  speakers  to  do  their  own  advertising  and  some  of 
them  are  advertising.  We  repeat  that  the  buyer  of  a 
radio  set  will  run  the  risk  of  wasting  his  money  if  he 
does  not  at  the  same  time  make  sure  that  he  buys  a 

speaker  that  reproduces  sound  with  pleasant  fidelity. 
If  the  loud  speaker  is  bad  the  best  receiving  set  cannot 
make  reception  good. 

TN  a  recent  issue  a  reference  was  made  to  the  biblical 

■*-  story  of  Jacob  and  Esau.  After  the  magazine  was 
off  the  press  it  occurred  to  us  that  we  had  erred  in 
identifying  the  brother  with  the  hairy  hands.  No 
reader  has  yet  called  our  attention  to  the  mistake  and 

we  begin  to  suspect  that  blue  prints  may  have  dis- 
tracted attention  from  the  good  book.  We  regret  the 

error  but  if  the  father  of  Jacob  and  Esau  was  confused 
about  the  matter  we  may  have  some  excuse  for  mixing it   up. 

TF  NOTHING  else  was  accomplished  by  the  inter- 
-*-  national  tests  during  the  last  week  in  January  we 
did  discover  that  the  blooper  is  a  universal  nuisance. 
Careless  tuning  of  sets  and  the  tuning  of  regenerative 

bird  cages  that  no  amount  of  care  could  save  from 
being  pestiferous  made  the  effort  to  hear  Europe  or 
South  America  a  radio  nigh  .mare.  We  believe  that 

the  operators  of  regenerative  outfits  learned  a  lesson. 
They  found  that  their  neighbor  was  smashing  their 
hopes  of  getting  the  other  side  and  thereby  reached 
the  conclusion  that  they  themselves  probably  were 

interfering  with  their  neighbor.  As  a  result  we  have 
been  receiving  numerous  inquiries  since  international 
week  about  construction  of  tuned  radio  frequency 
outfits.  The  best  way  to  cure  a  blooper  is  to  bloop 

back  at  him  when  he  is  trying  to  hear  2-LO  or  PTT. 
Safe  to  say  there  will  not  be  so  much  interference  from 
regenerative  receivers  another  year. 
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OUR  NAVY'S  RADIO  HISTORY 
Original  NAA  Transmitter  Now  in  Museum; 
Many  Radio  Changes  Made  Since  1902 

IN  1902,  the  New  York  Herald  ar- 
ranged with  Mr.  Marconi  for  the  inst- 

allation of  radio  apparatus  on  certain 
private  vessels  so  that  newspaper  reporters 
could  telegraph  to  their  papers  the  results 

of  the  International  boat  races  off  Sandy- 
Hook.  The  Navy  sent  a  representative  to 
witness  this  experimental  communication. 
This  representative  immediately  saw  the 
military  value  of  radio  communications 

and  recommended  that  the  Navy  investi- 
gate this  matter  as  rapidly  as  possible.  This 

was  done  and  many  U.  S.  naval  vessels  were 
soon  fitted  out  with  the  new  invention. 

The  apparatus  was  crude  and  was  useful 
for  communications  at  short  distances 
only. 

In  1907,  or  1908,  the  Navy  conducted 
what  was  then  considered  long  distance 
radio  communication  tests  with  the 
U.  S.  S.  Salem  and  U.  S.  S.  Birmingham. 
These  ships  put  out  to  sea  with  high 
power  radio  spark  sets  and  endeavored 
to  communicate  back  to  the  United 
States  each  day  as  they  cruised  across 
the  ocean.  The  maximum  distance  ob- 

tained was  about  1,000  miles  at  night. 
The  sets  themselves  were  impracticable 
for  naval  use  but  the  experiments  resulted 
in  the  establishment  of  one  of  the  most 
important  technical  formulas  of  radio 

engineering,  the  so-called  "Austin-Cohen 
Formula."  These  gentlemen  at  that  time 
were  employed  by  the  Navy  as  physicists. 

Later,  in  1913,  the  U.  S.S.  Delaware, 
equipped  with  a  spark  transmitter  and 
a  receiver  having  a  crystal  detector,  es- 

tablished communication  while  off  the 

Azores  with  the  newly  constructed  100 
K.  W.  spark  station  at  Arlington.  There 
was  great  difficulty  in  receiving  messages 
on  board  ship.  This  date  is  mentioned 
because  it  represents  the  active  start  of 
the  present  phase  of  remarkable  develop- 

ment in  the  radio  science;  and  it  is  in- 
teresting to  note  that  this  100  kilowatt 

set,  the  first  of  its  kind  in  the  world,  is 
now  a  historical  object  in  a  museum. 

*  Radio  Division,  U.  S.  Navy. 

By  Lieut.  Commander 

T.  A.  M.  CRAVEN* 
CHORTLY  after  this  date,  the  Navy 

^  in  conjunction  with  some  of  the  lead- 
ing American  manufacturers  conducted 

a  series  of  trans-Atlantic  radio  telephone 
experiments.  The  apparatus  was  im- 

practicable for  every-day  use,  but  it 
served  as  an  excellent  demonstration  of 

the  possibility  of  radio  and  resulted  in 
further  endeavor  and  experiments  on  the 
part  of  the  Navy.  This  is  believed  to  be 
the  first  time  the  voice  of  the  United 
States  was  heard  in  Europe  by  means  of 
radio  telephone. 

Beginning  in  1914,  the  development  of 
radio  in  the  Navy  was  so  rapid  it  is 
difficult  to  select  any  single  outstanding 
item  of  interest.  However,  at  the 
entrance  of  the  United  States  in  the  world 
war,  the  Navy  had  several  high  powered 
inter-oceanic  stations,  several  long  range 
coastal  radio  stations,  and  almost  every 
vessel  in  the  Navy  was  equipped  with 
radio.  But  this  was  still  insufficient  to 
meet  the  requirements  of  modern  naval 

warfare,  even  though  the  Navy's  radio 
equipment  at  the  beginning  of  the  war 
was  far  in  advance  of  commercial  appara- 

tus then  in  use. 

With  the  additional  funds  and  facilities 
made  available  for  war  the  Navy  in 
conjunction  with  commercial  electrical 
manufacturers  made  large  and  progressive 
strides  in  the  development  of  radio. 
Radio  telephony  was  made  practicable. 
The  broadcast  radio  transmitters  of  to- 

day are  based  on  these  war  developments. 

American  Apparatus 

URING  the  war,  the  Navy  took  over 
the  commercial  radio  stations  and 

modernized  their  apparatus.  For  ex- 
ample, a  high  power  radio  station  on  the 

Atlantic  seacoast  was  then  under  con- 
struction and  there  was  being  installed 

apparatus  of  British  design,  which  the 
Navy   considered   of   doubtful   practica- 

D 

bility.  So  the  Navy  installed  apparatus 
of  American  design  and  this  apparatus  is 
still  in  operation  at  that  station. 

Long  before  the  war  was  over,  the  Navy 
had  in  operation  the  largest  radio  net  in 
the  world.  An  interesting  phase  was  the 
organization  for  handling  radio  traffic 
between  the  United  States  and  Europe. 
The  Navy  system  not  only  handled  the 
messages  for  the  United  States  Naval 
forces  on  the  high  seas,  but  also  those 
between  the  War  Department  and  the 
American  Expeditionary  Forces  in  France. 
The  transmitting  keys  of  all  the  Atlantic 
Coast  high  powered  radio  stations; 
namely,  Marion,  Mass.;  Sayville,  N.  Y.; 
New  Brunswick,  N.  J.;  Tuckerton, 
N.  J.;  and  Annapolis,  Md.  were  controlled 
from  a  single  room  in  the  Navy  Depart- 

ment Building  in  Washington. 
From  that  room  the  Secretary  of  the 

Navy  could  communicate  instantaneously 
with  France,  Italy,  England,  and  all  our 
outlying  possessions,  as  well  as  with men-of-war  at  sea. 

The  Navy  soon  ascertained  that  this 
system  would  be  insufficient  to  handle  the 
rapidly  increasing  traffic  load.  So 
naval  radio  operators  were  sent  to  France 
to  help  man  the  French  stations,  and  this 
immediately  increased  the  speed  of 
handling  the  messages.  Early  in  1918 
the  construction  by  the  Navy  of  an  addi- 

tional high  power  radio  station  in  France 
was  commenced.  This  station  was  of 

1,200  kilowatt  capacity  and  remains  the 
highest  power  radio  station  in  the  world 
today,  although  there  is  one  larger 
station  in  this  country  now  under  con- 
struction. 

It  is  interesting  to  note  that  in  the 
interval  between  1912  and  1919,  a  period 
of  only  7  years,  the  100  kilowatt  station 
Arlington  had  become  obsolete  and  the 
newest  stations  were  all  in  the  order  of 
1,200  kilowatts.  Such  was  the  progress 
in  radio. 

Quick  Traffic  Work 
HPHE  use  of  this  high  power  system  was 
-*-     illustrated  in  an   interesting    manner 

one  day  during  the  Navy  trans-Atlantic 
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This  is  an  interior  view  of  the  radio  room  on  the  USS  Los  Angeles,  showing  the  different  types  of  transmitters  and  receivers  in  use 

seaplane  flight.  Several  newspaper  cor- 
respondents were  sitting  in  the  radio 

control  room  at  the  Navy  Department 
waiting  for  news  of  Commander  Reed, 
who  was  flying  from  Nantucket  to  New- 

foundland on  the  first  lap  of  the  flight. 
There  had  been  no  news  of  an  interesting 
nature  and  the  time  was  hanging  heavy, 
so  conversation  swayed  to  more  speedy 
subjects.  One  of  the  press  correspondents 
in  describing  the  method  of  distributing 
news  said  that  they  could  flash  news  to 
every  part  of  the  United  States  within 
five  minutes.  In  a  spirit  of  jest,  a  naval 
officer  replied: 

"That  is  nothing.  We  can  flash  news 
to  half  the  world  in  five  minutes." 

This  officer  then  noted  that  one  of 
the  correspondents  upon  hearing  this 
statement,  left  the  room,  seemingly  with 
some  obscure  but  malign  intent,  so  the 
officer  immediately  established  communi- 

cation with  Reed  and  various  stations  of 

the  network,  as  well  as  with  a  few  men- 
of-war  in  various  parts  of  the  Atlantic 
Ocean  and  the  Gulf  of  Mexico.  The 
correspondent  soon  returned  with  a 
message  from  the  Assistant  Secretary  of 
the  Navy  to  Commander  Reed  asking 
how  how  he  was  and  sending  best  wishes. 

This  message  was  immediately  dis- 
patched to  Reed  and  at  the  same  time 

quoted  to  various  stations  in  the  Naval 
radio  system.     Reed  replied, 

"Thanks  for  your  greeting.  Off  Cape 
Sable,  making  90  miles  per  hour.  All 

well." This  reply  was  also  dispatched  to  the 
stations  of  the  network.  Acknowledg- 

ments were  quickly  received  from  Paris, 
London,  Rome,  Norway,  Panama  Canal, 
San  Francisco,  and  vessels  on  the  Atlantic. 
The  message  was  also  intercepted  by  a 
U.    S.    naval    vessel    in    Turkish    waters. 

A  few  seconds  later  the  message  had 
been  received  in  Honolulu,  Guam  and 
the  Philippines.  The  entire  operation, 

from  the  time  the  Assistant  Secretary's 
message  started  on  its  way  until  the 

delivery  of  Reed's  reply  to  the  various 
parts  of  the  world  took  only  4  minutes 
28  seconds. 

Distance  Means  Nothing 

"pvISTANCE  meant  nothing.  In  that *-*  little  room  could  be  pictured  within 
a  few  seconds  the  planes  in  the  air,  vessels 
on  the  sea  and  under  the  sea,  the  boule- 

vards of  Paris,  the  bazaars  of  Turkey, 
the  snows  of  the  North  and  the  palms 
of  the  South  Sea  Islands.  A  contrast 

made  possible  by  the  most  modern  of 
inventions. 

The  Navy  has  not  rested  in  its  en- 
deavors since  the  war.  There  has  been 

developed  under  Navy  specifications  a 
modern  radio  transmitter  which  has  pro- 

ven to  be  most  practical  for  efficient  long 
range  communication  on  merchant  ships. 

The  Navy's  radio  compass  system  has 
been  improved  and  by  this  compass  we 
assist  merchant  vessels  in  making  their 
ports  in  fogs,  thus  enabling  them  to  more 
quickly  complete  their  voyages.  This 
service  rendered  by  the  Navy  makes 
possible  the  saving  of  thousands  of 
dollars  to  organizations  engaged  in  foreign 
and  coastal  trade. 

As  for  the  future,  the  Navy  is  engaged 
in  some  remarkable  developments,  some 
of  which  will  have  commercial  applica- 

tion. There  is  being  established,  the 
first  low  power  long  distance  radio  net- 

work in  the  world,  at  least  the  Navy  will 
be  the  first  to  have  this  new  type  of 
system  on  a  practical  traffic  handling 
basis.  This  is  the  result  of  research  in 
which  the  Navy  has  taken  a  leading  and 

most  active  part  during  the  past  few  years 
While  it  might  not  spell  the  doom  of  high 
powered  radio  stations,  it  certainly  will 
result  in  large  savings  in  operating  costs. 

The  Navy  is  very  much  interested  in 
the  transmission  of  photographs  by 
radio  and  in  many  other  inventions  which 
can  not  be  mentioned  in  this  article. 
Let  it  suffice  to  say  that  the  Navy  is 
encouraging  in  every  manner  within  its 
means  the  development  of  the  radio 
science. 

Laying  a  Foundation 

THIS  radio  technical  development 
might  have  been  retarded  considerably 

in  this  country  had  not  early  steps  been 
taken  to  lay  a  sound  foundation  for  the 
actual  production  of  radio  apparatus  in 
the  United  States. 

Early  in  the  century  the  Navy  realized 
the  importance  of  radio  in  modern  naval 
warfare;  but,  the  commercial  demand 
was  not  large  enough  at  that  time  to 
warrant  investments  of  suitable  amounts 

of  money  on  the  part  of  the  manufacturers. 
The  money  making  possibilities  of  radio 
in  competition  with  cables  and  telegraph 
did  not  seem  to  be  very  alluring. 

The  field  of  ship  and  coastal  radio  was 
a  comparatively  small  undertaking  for 
large  business  concerns.  In  other  words, 
in  the  pre-war  days  the  commercial 
demand  for  radio  was  so  small  as  to  make 

rapid  technical  development  an  imprac- ticability. 

In  1911  and  1912,  radio  in  this  country 

was  controlled  by  British  and  German 
companies;  the  European  countries  being 
interested  in  radio  as  an  adjunct  to  their 
huge  foreign  trade  and  also  because  they 
desired  to  bind  more  closely  their  colonies 
with  their  home  government.  The 
United  States  had  no  such  incentive,  her 
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merchant  marine  was  small  and  our 
colonies  were  relatively  unimportant  as 
compared  to  the  continental  United  States. 
In  1912  the  Navy  had  on  board  its  ships 
radio  apparatus  made  in  Germany.  Be- 

cause of  this  state  of  affairs,  the  Navy 
except  in  a  few  minor  instances  had  to 
purchase  its  radio  equipment  in  Europe. 

The  situation  as  regards  the  supply 
of  radio  material  caused  by  the  condi- 

tions outlined  in  the  foregoing  was  in- 
tolerable to  the  Navy.  So  the  Army  and 

the  Navy  interested  the  leading  electrical 
manufacturers  in  the  development  of 
radio  equipment  for  men-of-war.  Orders 
were  given  for  apparatus  in  amounts 
large  enough  to  make  it  profitable  for  the 
manufacturers  to  engage  in  the  produc- 

tion of  radio  equipment. 
Ease  Patent  Troubles 

T  TNCLE  SAM  took  the  initiative  in 

^  eliminating  patent  difficulties,  an 
obstacle  serious  enough  at  that  time  to 
make  responsible  manufacturers  hesitate 
in  engaging  in  the  radio  trade  for  fear  of 
suits  on  account  of  patent  infringement. 

Actions  of  this  nature  on  the  part  of  the 
Navy  helped  speed  the  rapid  technical 
progress  which  has  made  the  radio  of  to- 

day possible. 
After  the  war,  the  Navy  had  to  return 

the  private  stations  it  had  taken  over  for 
war  use;  however,  the  former  German 
controlled  stations  were  retained  by  the 
Navy  permanently.  Many  of  the  other 
private  stations  were  owned  by  a  corpora- 

tion controlled  by  British  interests.  The 
United  States  was  again  faced  with  the 
possibility  of  having  her  transoceanic  and 
coastal  communications  in  foreign  hands. 

Fortunately,  one  of  the  leading  Ameri- 
can electrical  manufacturers  was  nego- 

tiating the  sale  of  some  very  important 
radio  patents  and  apparatus  to  these 
foreign  controlled  corporations.  The 
patents  and  apparatus  were  American 
inventions  and  had  been  used  by  the 
Navy  during  the  war  with  great  success. 
The  Navy  approached  this  electrical 
company  and  requested  them,  on  the 
grounds  of  patriotism,  to  withold  the 
sale  of  this  patent  to  any  but  American 
organizations.  The  company  cooperated 
very  willingly  with  the  Navy  but  there 
were  no  American  companies  organized 
which  had  sufficient  capital  to  handle 
the  matter  in  a  satisfactory  manner. 
The  Navy  could  not  purchase  the  patent 
because  of  the  necessity  for  retrenching  its 
expenditures.  So  it  was  suggested  that 
this  electrical  company  organize  a  radio 
company  of  its  own  and  purchase  the 
British  interests  in  the  foreign  controlled 
radio  company  under  discussion.  This 
was  done  and  thus  was  formed  the  largest 
private  radio  organization  in  the  world. 

The  early  days  of  this  newly  organized 

American  radio  company  were  not  en- 
couraging but  in  the  meantime  the  tech- 

nical developments  which  had  been 
made  during  the  war  for  and  by  the  Navy 
had  demonstrated  conclusively  that  the 
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radio  telephone  was  a  practical  instrument. 
Immediately  there  was  created  a 

demand  for  the  radio  telephone. 

Everyone  is  familiar  with  the  commence- 
ment of  the  radio  broadcasting  and  the 

mushroom  growth  of  this  modern  addi- 
tion to  our  forms  of  amusements.  There 

was  now  a  renumerative  field  for  radio 
and  today  radio  broadcasting  has  created 
a  public  demand  for  radio  equipment  to 
such  an  extent  that  the  radio  trade 
amounts  to  millions  of  dollars  yearly. 

Most  important  to  the  Navy,  however, 
is  that  we  do  not  have  to  depend  on 
foreign  companies  for  our  apparatus; 
and  it  is  interesting  to  note  that  the  early 
desire  of  the  Navy  to  create  a  source  of 
manufacture  of  radio  equipment  in  this 
country  helped  speed  the  development  of 

"radio  broadcasting." 
Although  the  Navy  is  not  entirely 

responsible  for  radio  as  it  is  known  in 
this  country  today,  it  has  contributed  in 
no  small  way  in  the  early  development 
of  the  radio  art  and  of  the  radio  trade  as 
a  whole. 

This  is  in  entire  accordance  with  the 
methods  the  Navy  has  practiced  in  many 
other  scientific  and  engineering  fields. 
Thus  the  Navy  is  not  only  a  protection 

to  the  country  but  it  also  renders  impor- 
tant service  in  peace,  the  value  of  which 

few  persons  realize  but  which  are  cer- 
tainly of  direct  economic  benefit  not  only 

to  the  business  interests  but  also  to  the 

entire  population  of  the  United  States. 

Ip  this  picture  the  radio  operator  on  watch  is  shown  copying  a'message  on  the  typewriter.    The  radio  room  is  that  of  one  of  the Vessels  engaged jn  oceanic  surveys 
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HAT    INTERFERING 

WAVES  DO 

"Whistles"  and  their  causes  are 
explained  for  benefit  of  radio  fans 

By 

MORRIS  
S.  STROCK* 

WHEN  you  tune  your  receiving  se
t 

to  a  broadcasting  station  you  will 
often  hear  whistling  sounds  in 

the  headphones.  These  sounds  are  caused 
by  the  reaction  between  waves  coming 
from  two  distinct  sources.  To  be  tech- 

nically correct  it  should  be  stated  this 
effect  does  not  take  place  between  waves 
in  space.  Actually  it  occurs  in  your  re- 

ceiving circuit. 

These  whistles  in  your  receiving  set 
may  be  due  to  three  distinct  causes: 

(1)  The  radio-frequency  currents  gen- 
erated in  your  receiving  set  may  combine 

with  the  radio-frequency  currents  set  up 
in  your  receiving  circuit  by  the  carrier 
wave  from  a  broadcasting  station. 

(2)  Your  receiving  set  may  pick  up 
the  whistle  from  the  antenna  of  some 
other  receiving  set. 

(J)  Your  receiving  set  may  have 
radio-frequency  currents  set  up  in  it  by 
the  carrier  waves  from  two  broadcasting 
stations  and  these  currents  will  produce 
a  resultant  whistling  sound. 

Before  discussing  these  three  different 
kinds  of  whistles  in  detail  let  us  see  what 
general  conditions  are  necessary  to 
produce  them.  This  requires  a  considera- 

tion of  the  musical  pitch  of  the  whistle. 
Pitch  must  not  be  confused  with  in- 

tensity or  loudness;  it  refers  to  the 
number  of  impulses  or  vibrations  in  a 
given  length  of  time.  You  may  have  a 
very  loud  and  a  very  faint  whistle  of 
exactly  the  same  pitch.  The  pitch  of  the 
whistle  is  always  equal  to  the  difference 
in  frequency  between  the  two  waves  which 
produce  it. 

How  It  Works 

TF  A  WAVE  having  a  frequency  of  606 
-*-  kilocycles  per  second  reacts  with  a 
wave  having  a  frequency  of  600  kilo- 

cycles the  resulting  whistle  will  have  a 
pitch  of  606  minus  600  which  is  6 
kilocycles  or  6000  impulses  per  second.  If 
the  frequency  which  was  originally  606 
kilocycles  is  decreased  the  pitch  of  the 
whistle  becomes  lower  and  lower;  when 

the  two  frequencies  become  equal  no 
whistle  is  heard.  This  condition  is  called 
zero  beat. 

Suppose  that  the  606-kilocycle  fre- 
quency is  increased  instead  of  diminished. 

In  this  case,  the  pitch  of  the  whistle 
becomes  higher  and  higher  until  finally 
it  becomes  inaudible  to  the  human  ear. 
When  this  condition  is  reached,  the  pitch 
of  the  whistle  corresponds  to  about  15,000 
impulses  per  second. 

Nowwe  will  nowconsider  the  character- 
istics of  whistles  as  coming  from  three 

distinct  causes.  First,  there  is  the  whistle 
caused  by  the  radio-frequency  currents 
in  your  own  receiving  set  combining  with 
the  wave  of  the  broadcasting  station  to 
which  you  are  tuned.  This  kind  of  a 
whistle  will  only  be  produced  when  your 
receiving  set  is  capable  of  being  adjusted 
to  a  generating  or  oscillating  condition. 
Many  receiving  circuits  will  not  generate, 
and  consequently  can  not  produce  a 
whistle  with  the  incoming  wave.  When 
you  hear  a  whistle  in  your  headphones 
having  a  pitch  which  changes  accordingly 
as  you  adjust  the  dials,  then  you  may  be 
sure  that  it  is  produced  by  your  own 
receiving  circuit.  This  set  is  now  acting 
like  a  miniature  transmitting  station,  and 
the  sounds  which  you  hear  in  the  phones 
may  be  sent  out  from  your  antenna  in  the 
form  of  waves  which  will  cause  inter- 

ference to  other  receiving  sets.  Some 

generating  receiving  sets  are  so  con- 
structed that  the  whistles  which  they 

produce  are  not  radiated.  With  most 
sets,  however,  this  is  not  the  case. 

May  Bother  Neighbor 

T^HE  distance  from  your  receiving  an- 
■*-  tenna  these  whistles  will  be  heard  is  an 

extremely  variable  quantity.  Serious  in- 
terference may  be  caused  at  distances  of 

several  city  blocks,  and  a  sensitive 
receiving  set  may  pick  up  your  whistles 
from  a  distance  of  many  miles.  Owners 
of  receiving  sets  which  produce  whistles 
of  this  kind  should  make  it  a  point  to  use 
great  care  in  their  adjustment.  It  is 
perhaps  too  much  to  suggest  that  sets  of 
this  type  should  be  tuned  in  such  a  man- 

ner that  they  do  not  generate.  With 
many  sets  of  this  type  this  is  not  easy  to 
do.  Nevertheless,  care  should  be  used  at 
all  times  and  as  soon  as  the  whistle  from 
the  carrier  wave  at  the  broadcasting 
station  is  heard,  the  adjustment  of  the 
set  should  be  changed  so  that  it  is 
drawn  away  from  a  generating  condition. 

Sometimes  the  broadcast  listener  tunes 
his  set  to  zero  beat  with  the  carrier  wave 
while  the  broadcast  program  is  being 
received,  then  when  he  tires  of  the 

program  he  "whistles  out"  by  rotating 
the  dials  of  his  set.  By  waiting  until  the 
end  of  the  talk  or  musical  selection  this 
disturbing  whistle  would  not  come  at 
such  an  objectionable  time.  These 
whistles  could  be  prevented  entirely  by 
first  turning  back  the  dial  which  is 
causing  the  set  to  generate. 

The  second  kind  of  whistle  which  you 
may  hear  in  your  receiving  set,  that 
which  comes  from  some  other  receiving 

set,  is  caused  by  exactly  the  same  condi- 
tions. To  identify  this  kind  of  whistle, 

make  the  following  tests:  First,  see  if  its 
pitch  is  independent  of  any  adjustment 
of  your  dials;  second,  see  if  this  whistle 
varies  in  pitch.  If  its  pitch  remains 
practically  constant  for  a  considerable 
period  of  time,  then  it  probably  belongs  to 
the  third  class  of  whistles  described  below. 

Don't  Retaliate! 

ALTHOUGH  this  second  kind  cf 
-^*-  whistle  is  caused  by  exactly  the 
same  conditions  as  the  first  kind,  you  are 
in  this  case,  on  the  other  side  of  the  fence. 

You  must  listen  to  your  neighbor's 
whistles  but  you  have  no  control  over 

them.  Sometimes  the  practice  of  "getting 
even"  is  resorted  to,  and  the  person  who 
is  being  disturbed  by  some  other  set 
comes  back  at  him  with  a  few  whistles 
of  his  own.  If  this  practice  were  confined 
entirely  to  the  guilty  parties  it  might  have 
some  justification.  Since,  however,  these 
whistles  are  picked  up  by  other  receiving 
sets,  the  program  may  be  spoiled  for 
other  listeners-in.  It  is  far  better  to 

suffer  in  silence  from  your  neighbor's (Turn  the  page) 
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whistles  and  try  to  bring  the  matter  to 
his  attention  in  some  other  way. 

The  third  kind  of  whistles,  those 

produced  between  carrier  waves  of  broad- 
casting stations,  are,  like  the  second  kind, 

beyond  your  direct  control.  The  easiest 
way  to  identify  these  whistles  is  to  note 
that  they  are  of  practically  constant 
pitch  and  continue  so  with  possibly  very 
slight  fluctuations  for  a  long  period  of 
time.  As  you  rotate  the  dials  of  your 
set,  the  intensity  but  not  the  pitch  of  this 
whistle  will  change.  You  may  have  the 
most  selective  receiving  set  in  the  world 
but  if  you  tune  your  circuit  to  either 
one  of  the  broadcasting  stations  which 
is  causing  this  whistle,  you  will  not 
be  able  to  eliminate  it.  It  occasionally 
happens  that  a  whistle  answering  this 
discription  may  be  caused  by  a  receiving 
set  left  unattended  in  a  generating  condi- 

tion for  a  considerable  length  of  time, 
but  such  instances  are  not  common. 

A  whistle  of  this  third  class  generally 
indicates  a  deviation  from  the  assigned 

frequency  on  the  part  of  one  or  both'  of 
the  two  broadcasting  stations  which 
produce  it.  This  is  not  always  the  case, 
however.  Owing  to  the  fact  that  each 
broadcasting  station  can  not  be  assigned 
a  different  frequency,  it  often  happens 
that  two  stations  of  the  same  assigned 
frequency  are  broadcasting  in  different 
parts  of  the  country  at  the  same  time. 
Now  it  is  practically  impossible  to  adjust 
both  these  stations  to  absolutely  the  same 
frequency.  There  will  probably  be  a 
slight  frequency  difference  between  them 
of  a  few  tenths  of  a  kilocycle,  and  this 
difference  often  results  in  the  production 
of  a  very  objectionable  beat  note  even 
though  these  stations  are  separated  by 
several  hundred  miles.  Slight  deviations 
of  this  kind  would  not  cause  any  trouble 
with  stations  of  different  frequency  as- 

signments, because  the  normal  separation 
of  such  stations  is  10  kilocycles  and  a 
deviation  of  a  fraction  of  a  kilocycle  of 
one  of  these  stations  is  too  small  to 

produce  an  annoying  whistle  or  beat  note 
with  some  other  station  of  a  different 
frequency  assignment. 

Set  Only  Causes  One  Whistle 

"C^ROM  the  foregoing  discussion  it  is *-  seen  that  of  the  three  different  kinds 
of  whistles  which  may  be  heard  in  a 
receiving  set,  only  one  of  these  kinds  can 
be  caused  by  the  set.  In  the  case  of 
receiving  sets  which  will  not  generate,  this 
kind  of  whistle  can  not  be  produced,  and 
owners  of  such  sets  need  have  no  fears 
that  they  are  causing  interference.  When 
you  are  disturbed  by  whistles  of  the  other 
two  types  it  is  best  to  tune  away  from 
them  and  try  to  obtain  reception  from 
some  other  station.  If  these  whistles  are 
caused  by  the  improper  operation  of  a 
generating  receiving  set,  there  is  always 
the  temptation  to  get  even  by  whistling 
back  with  your  own  receiving  set  provided 
your  set  will  generate.  Out  of  courtesy 
to  other  listeners,  it  is  best  to  refrain  from 
this. 

Although  whistles  are  objectionable  to 
broadcast  listeners  they  serve  a  useful 
purpose  in  laboratory  measurements.  In 
this    role    they    furnish    an    extremely 

accurate  means  of  determining  when  two 
radio  frequencies  are  exactly  the  same  or 
when  one  radio  frequency  is  an  even 
multiple  of  the  other.  The  source  of  one  of 
the  radio  frequencies  is  varied  until  the 

whistle  or  beat  is  heard,  and  the  adjust- 
ment is  then  very  carefully  continued 

until  zero  beat  is  produced. 

One  application  of  this  effect  is  found 
in  a  method  used  at  the  radio  laboratory 
of  the  Bureau  of  Standards  for  measuring 
the  frequencies  of  distant  transmitting 

stations.  What  would  you  think  if  some- 
one told  you  that  he  could  accurately 

measure  the  size  of  some  object  at  a 
distance  of  several  hundred  miles?  You 

would  probably  say  it  was  impossible. 
This  is  indeed  true,  at  least  it  is  true  as 

far  as  any  practical  method  is  concerned. 

The  only  way  of  making  such  a  measure- 
ment would  be  by  the  application  of 

some  intricate  system  of  electric  signal- 
ing and  timing. 

Blame  for  all  the  whistles 

heard  over  your  radio  should 

not  always  be  laid  at  the  door 

of  your  DX-chasing  neighbor. 

Sometimes  it  is  the  heterodyn- 
ing of  two  out  of  town  stations 

which  causes  that  ghoulish 

wailing  you  hear  when  twisting 
the  dials. 

Mr.  Strock's  story  should  go 
far  towards  inculcating  a  little 

of  the  spirit  of  charity  into  the 
heart  of  the  broadcast  listener, 

who  is  ever  willing  to  lay  all 

responsibility  for  the  "canar- 
ies" on  his  brother  listener. 

—The  Editor. 

Although  a  measurement  of  that  kind 
can  not  be  made  we  can  measure  the 

frequency  or  wave  length  of  a  broad- 
casting station  hundreds  of  miles  away 

with  extreme  accuracy,  in  fact,  just  as 
accurately  as  it  can  be  measured  right 
at  the  transmitting  station.  The  reason 

for  this  is  simple:  It  is  that  the  fre- 
quency or  wave  length  comes  to  the 

measuring  apparatus.  Suppose  your 

receiving  set  is  tuned  to  a  distant  broad- 
casting station.  Alternating  currents 

are  now  set  up  in  the  wires  in  your  cir- 
cuit and  these  currents  have  exactly 

the  same  period  or  frequency  as  they 
have  at  the  transmitting  station.  To 
measure  that  frequency  a  miniature 
transmitting  station  is  placed  near  the 
receiving  set.  This  piece  of  apparatus 
is  commonly  called  a  radio  frequency 
generator.     It   sends  out    a   continuous 

wave  in  just  the  same  way  that  the 

broadcasting  station  sends  out  a  con- 
tinuous carrier  wave.  The  wave  from 

the  distant  station  reacts  with  the 
wave  from  the  generator,  producing 
a  whistle  in  the  phones  of  the  receiving 
set.  The  frequency  of  the  generator 
is  now  changed  so  that  the  pitch  of 
the  whistle  grows  lower  and  lower  until 
finally  it  can  not  be  heard.  This  is 
zero  beat;  it  indicates  that  the  generator 

is  adjusted  to  exactly  the  same  fre- 
quency as  the  broadcasting  station.  By 

the  use  of  a  wave  meter  the  frequency 
or  wave  length  of  this  generator  is 
measured,  and  since  the  generator 
has  been  adjusted  to  the  exact  frequency 
or  wave  length  of  the  distant  station, 
the  measured  frequency  is  the  same  as 

the  frequency  of  the  broadcasting  sta- 
tion. In  this  measurement  we  have 

actually  transferred  the  frequency  or 
wave  length  of  the  distant  station  to 
the    laboratory. 

Measure    Broadcasters 

TN  just  this  way  the  Bureau  of  Stand- 
ards  makes  measurements  upon  dis- 

tant stations.  As  a  result  of  these 

measurements,  certain  stations  are  found 
which  maintain  very  constant  frequencies 
close  to  their  assigned  values.  A  list 
of  these  stations  is  published  each  month 
in  the  Department  of  Commerce  Radio 
Service  Bulletin.  These  stations  are 

called  "standard  frequency  stations" 
and  are  available  as  frequency  stand- 

ards to  any  radio  laboratory  equipped 

with  a  receiving  set,  a  generator  of 
R.  F.  currents  and  a  wavemeter.  These 

stations  are  received  in  exactly  the 
same  manner  as  described  above.  They 

are  in  this  case  used  to  obtain  a  calibra- 
tion of  a  wavemeter  or  to  check  a  calibra- 
tion   previously    obtained. 

The  next  time  you  listen  in  with 

your  receiving  set,  try  to  identify  the 
three  different  kinds  of  whistles  dis- 

cussed. Remember  that  the  first  kind 
of  whistle,  that  which  is  produced  by 

your  own  receiving  set  adjusted  to  a 
generating  condition,  is  under  your 
control.  Since  this  whistle  is  radiated 

from  your  receiving  antenna  and  picked 

up  by  other  sets,  you  should  make  an 
effort  to  reduce  it  as  much  as  possible, 

in  regard  to  the  whistle  which  your  own 
receiving  set  picks  up  from  some  other 
improperly  operated  set,  you  may  by 

taking  some  sort  of  action  in  your  com- 

munity, bring  this  matter  to  the  atten- 
tion of  the  owner  of  the  set  with  resulting 

benefit  to  a  great  many  broadcast 
listeners.  There  is  very  little  to  be 
done  about  the  third  class  of  whistles 
which  are  caused  by  the  carrier  waves 
of  broadcasting  stations.  As  previously 
mentioned,  these  whistles  can  not  be 
tuned  out  on  the  receiving  set;  they 
can  be  eliminated  only  by  tuning  to 

some  other  station. 
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-/ladio  Sound  Ranging  Device 

Latest  Aid 

to 

Navigation  Is 

Described 

By  S.  R.  FALL 

'T'HE  use  of  a  radio  compass  on  ship- 
-*■  board  is  obviated  if  a  new  method  of 
determining  the  positions  of  vessels  is 
adopted.  By  means  of  a  combination  of 
sound  and  radio,  the  Bureau  of  Standards 
and  the  Coast  and  Geodetic  Survey  have 
jointly  devised  a  novel  system  whereby 
a  ship  may  determine  its  position  on  the 
map,  at  any  time,  despite  fog  or  other  ad- 

verse weather  conditions. 
Radio  waves,  as  is  generally  known, 

travel  at  the  speed  of  light  or  at  a  rate  of 
186,300  miles  per  second.  The  velocity 
of  sound  in  sea  water,  on  the  other  hand, 
travels  at  a  rate  of  only  1,600  yards  a 
second.  Therefore,  this  new  method  of 
ranging  consists  of  firing  a  bomb,  a  charge 
of  TNT,  and  the  sending  of  a  radio  signal 
at    the    moment    that    the    sound    wave 

Amplifier  and  relay  used  on  shipboard  in  radio-sound  ranging, 
low  frequency,   transformer  coupled   set. 

It  is  a  two   stage 

reaches  its  destination.  The  distance 
from  the  source  of  the  sound  is  measured 

by  noting  the  time  elapsed  between  the 
creation  of  the  sound  wave  and  the  in- 

stant the  radio  return  signal  arrives  at 
the  sound  source. 

This  system  of  locating  positions  of 
ships  is  called  radio-sound  ranging.  It  is 
necessary  to  maintain  stations  on  shore 
as  well  as  to  use  special  instruments  on 
shipboard.  For  instance,  the  observing 
points  on  land  necessitate  the  use  of 
hydrophones,  sensitive  devices  for  detect- 

ing sound  in  water.  These  under-water 
microphones,  somewhat  resembling  in 
operation  microphones  in  broadcasting 
stations,    are    submerged    60    feet    under 

water.  They  are  located  just  off  shore, 
with  a  cable  leading  from  the  hydrophones 
to  the  observing  stations  on  land. 

Fire  off  Bomb 

A  SMALL  bomb  is  discharged  from  a 
-£*■  ship  desiring  to  find  its  position  in 
fog  or  other  weather  which  makes  it 
difficult  for  the  navigator  to  see  ahead. 
This  bomb-created  sound  wave,  upon 

reaching  each  of  the  three  under-water 
microphones,  automatically  releases  a 
radio  signal  which  is  recorded  on  board 
the  vessel  at  the  moment  of  arrival  of  the 
sound  at  the  shore  station.  The  distance 
of  the  ship  as  well  as  its  position  from {Turn  the  page) 

Pier  at  La  Jolla,  Calif.,  where  Scripps  Station  is  shown  at  pier  head.    Experiments  are  being  made  at  this  station. 
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shore  are  then  a  matter  of  mathematical 
calculation. 

If  each  shore  station  transmits  a  single 
radio  signal,  there  will  be  only  three  time 
intervals  on  the  sheet  of  the  chronograph, 
or  recording  instrument.  Each  of  these 
time  intervals  is  multiplied  by  the  velocity 
of  sound  in  sea  water — 1,600  yards  per 
second — to  indicate  the  distance  of  the 
ship  from  the  corresponding  under-water 
microphone.  In  the  use  of  radio-sound 
ranging,  the  locations  of  the  three  hydro- 

phones are  pre-determined  and  their  posi- 
tions plotted  on  a  map.  Then,  according 

to  geometrical  calculations,  the  position 
of  the  vessel  at  the  instant  of  the  firing  of 
the  bomb  is  determined. 

The  apparatus  necessary  for  charting 
the  ocean  by  use  of  a  combination  of 
sound  and  radio,  include  the  following 
units:  A  radio  receiving  set,  amplifier 
and  relay,  chronograph  and  pen  magnet, 
radio  transmitter,  triple  pole  firing  and 
marking  switch  and  safety  switches.  The 
radio  receiver,  for  instance,  employs  a 
detector  and  two  stages  of  amplification. 
Type  WD-12  electron  tubes  are  used,  the 
filaments  of  these  being  lighted  by  dry- 
cell  batteries.  The  amplifier  and  relay, 
designed  by  the  Bureau  of  Standards,  is  a 
two-stage,  low  frequency,  transformer- 
coupled  unit.  The  chronometer  and  relay 
used  are  of  standard  designs. 

Automatic  Operator 

T^HE  chronograph  recorder  and  pen 
■*-  magnet  were  designed  by  the  Bureau 
of  Standards,  the  latter  being  similar  to 
the  one  used  in  automatically  copying 
radio-telegraph  signals.  The  recorder, 
however,  had  to  be  modified,  making  al- 

lowance for  the  rolling  and  pitching  of  a 

ship.  The  hanging  weights  used  in  sup- 
plying motive  power  when  serving  on 

land  as  an  automatic  radio  recorder  had 
to  be  discarded.  Instead  of  these  weights, 
a  one-twentieth  horsepower  motor  is  em- 

ployed for  motive  power  and  in  control- 
ling the  speed  of  the  chronograph. 

The  equipment  used  at  the  shore  ob- 
serving stations  includes  the  following 

units:  Hydrophones,  power  amplifier 
and  relay,  radio  receivers,  automatic  keys 
and  relays,  transmitters,  and  power  sup- 

ply. The  power  amplifier  increases  the 
energy  charge  produced  by  a  sound  or 
radio  signal  so  that  it  will  operate  an 
electromagnetic  relay.  This  amplifier  is 
different  from  those  used  for  reception  of 
broadcast  programs  in  the  particular  of 
having  the  grid  of  the  last  vacuum  tube 
negatively  biased  to  the  point  that  no 
current  is  flowing  in  the  relay  circuit. 
The  radio  receiver  at  shore  stations  is  a 
duplicate  of  that  used  on  shipboard.  A 
standard  naval  aircraft  transmitter  is 

used.  A  supply  of  eight  trays  of  bat- 
teries is  required  at  shore  stations.  The 

rectifiers  for  charging  these  batteries  con- 
sist of  an  air-cooled  generating  unit  of  an 

output  of  600  watts  at  32  volts,  and  a 
4-horsepower  water-cooled  charger,  rated 
at  1,250  watts. 

As  revolutionary  as  this  method  of 
locating  positions  of  ships  may  seem,  it 
has  already  been  put  into  practice  on  the 
Coast  of  the  Pacific  Ocean.  Here,  where 
the  Coast  and  Geodetic  Survey  is  making 
depth  soundings  and  otherwise  charting 
the  sea,  shore  stations  have  been  estab- 

lished and  vessels  equipped  for  introduc- 
ing this  system  of  determining  ship  posi- 

tions in  the  absence  of  a  radio  compass. 
Tests  have  indicated  that  this  method  is 

operative  over  distances  from  zero  to 
40  miles. 

An  Exact  Science 
TVTAVIGATION  is  an  exact  science 
-L  '  and  throughout  its  history  man 
has  been  developing  safety  appliances 
for  use  at  sea.  The  life  boat,  the  life 
preserver,  the  radio,  flag  signalling, 
sky  rockets,  watertight  compartments 
and  many  other  improvements  have 

been  born  as  a  result  of  man's  desire 
to  at  least  meet  the  elements  on  an 
equal    footing. 

It  is  only  natural  that  with  the  advent 
of  radio  there  should  be  increased  activity 
towards  eliminating  error  in  reckoning 

a  ship's  position.  Originally  the  radio 

compass,  years  ago  called  the  "gonio- 
meter," gave  valuable  service  in  locating 

a  vessel  by  triangulation  in  which  two 
or  more  land  stations  acted  as  observers 
on  a  signal  from  a  vessel  at  sea.  Despite 
the  many  refinements  introduced  in 
the  radio  compass,  there  remained  a 
possibility  for  error  due  to  the  unstable 
conditions  of  radio  transmission  and 
the  shielding  effect  of  bodies  of  land 
and  absorptive  objects. 

The  radio-sound  ranging  device  brings 
into  play  an  added  factor  which  had 
not  been  considered  heretofore — viz — 
the  speed  of  sound  under  water.  In 
this  development  underwater  sound  has 
happily  been  combined  with  radio  waves, 
and  the  result  is  a  much  more  effective 
method  of  determining  to  a  nicety  a 

vessel's  position.  In  good  weather  such 
devices  do  not  come  into  play,  but 

when  fog,  sleet,  rain  or  clouds  obscure 

the  heavens  and  prevent  "shooting  the 
sun,"  the  new  device  is  called  upon  for service. 

Hydrophone  or  under-water  microphone  used  in  new  method  of  determining  ship's  position.     This  is  submerged^60  feet 
under  water  just  off  shore,  as  at  the  end  of  the  pier  shown  in  the  picture  on  page  11. 
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Rheostatless  Tubes  in  Resistance 
Coupled  Receiver 
Tubes  With  High  Mutual  Con- 

ductance Good  for  Detection  Too 
WITH  the  recent  introducti

on  of 

high  mu  tubes  it  means  the  broad- 
cast listener  now  has  at  his  dis- 

posal a  different  type  of  tube  which  in 
time  will  probably  find  additional  uses 
other  than  for  just  resistance  and  choke 
coupled  audio  frequency  amplification. 

Manufacturers  of  such  tubes  have 
been  careful  to  advise  the  set-owner 
that  due  to  their  different  characteristics 
these  tubes  will  not  give  perfect  service 
in  transformer  coupled  amplifier  systems. 
The  reason  for  this  lies  in  the  fact  that 
high  mu  tubes  generally  have  a  plate  to 
filament  resistance  of  about  twice  that 

of  a  201-A  tube,  and,  since  the  present 
type  of  good  audio  transformers  have 
primary  windings  whose  impedances  are 
equal  to  the  plate  resistance  of  201-A 
tubes,  it  will  be  seen  that  high  mu  tubes 
require  transformers  of  different  input 
windings. 
A  short  time  ago  the  writer,  upon 

analyzing  the  characteristics  of  the 
Daven  MU-20,  came  to  the  conclusion 
as  a  result  of  technical  considerations 
that  it  should  make  a  good  detector  tube. 

Practical   Tests    of   Tube 

WITH  this  in  mind  a  series  of  practical 
tests  were  conducted  in  an  effort  to 

prove  these  theories.  It  quickly  became 
apparent  that  since  the  tube  plate  resis- 

tance was  greater  than  a  201-A  tube,  the 
coupling  and  amplifier  must  of  necessity 
be  of  the  resistance  type.  Because 
quality  was  a  prime  requirement,  it  will 
be  seen  how  the  problem  worked  out. 

Using  the  MU-20  tube  as  a  detector 

the  "B"  battery  plate  voltage  was 
varied  over  wide  limits — from  22J/£  to 
135  volts.  It  proved  that  the  plate 
voltage  was  not  at  all  critical,  and  that 
its  best  value,  since  the  tube  is  in  series 
with  the  coupling  resistor  of  the  first 
audio  amplifier  stage,  was  about  90  volts. 

Another  series  of  tests  were  conducted 
with  the  tube  grid  circuit.  The  grid  return 
lead  was  experimented  with  by  placing  it 
first  to  the  negative  filament,  and  then 
positive.  Best  results  were  obtained,  as 
was  to  be  expected,  when  the  grid  return 
was  connected  to  the  positive  filament 
terminal.  In  this  way  not  only  was  a 
better  signal  and  distance  received,  but 
where  regeneration  was  employed  this 
connection  gave  best  stability. 

A  Leakandenser  was  used  for  the  grid 
leak  and  condenser  with  excellent  results; 
the  capacity  and  resistance  of  this  unit 
was  found  to  be  .00025  mfd.  and  5 

megohms.  For  best  over-all  results  con- 
sidering signal  volume,  sensitivity  and 

distance,  use  a  grid  condenser  of  .00025 

mfd.  capacity  and  a  grid  leak  of  approxi- 
mately 5  megohms. 

Final    results    from    the    use    of    such 

By  T.  T.  WILLIAMS 

tubes  working  as  detectors  revealed  the 
fact  that  volume  was  about  20  percent 
to  25  percent  greater  than  where  a  201-A 
type  of  tube  was  properly  used  within  the 
set.  Distance,  too,  was  greatly  improved 
since  in  such  cases  where  frequently  only 
the  high  frequency  carrier  wave  of  a 
distant  station  could  be  heard  on  a  2 10- A 
type  of  tube,  the  MU-20  tube  brought  in 
clear  but  weak  modulations  which  were  of 
such  strength  as  to  be  amplified. 
Further  tests  showed  the  tuning 

circuit  ahead  of  the  detector  could  either 
be  a  plain  primary  and  secondary  winding 
working  directly  from  an  antenna  and 
ground,  or  a  multi-stage  radio  frequency 
amplifier  system,  but  following  the  high 
MU  detector  tube  the  audio  frequency 
amplifier  must  be  resistance  coupled. 

Simple  High  Quality  Receiver 

Since  the  writer  was  essentially  in- 
terested in  a  simple  receiver  with  a  re- 

generative detector  that  was  followed  by 
a  high  grade  amplifier,  he  used  the  method 
shown  in  the  wiring  diagram  shown  in 
Fig.  1. 

The  three-circuit  tuner  was  wound  as 
indicated  later.  This  covers  the  entire 
broadcast  waveband.  The  resistance 
coupled  amplifier  can  be  home  made  or 
of  the  completely  assembled  types.  The 
writer  found  that,  not  only  was  it  possible 
to  get  a  resistor  mounting  and  coupling 
condenser  of  right  capacity,  but  due  to 
its  completeness  and  cheapness,  the  ampli- 

fier could  be  built  for  much  less  than  one 

of  transformer  type.  Correct  resistanc- 
values  are  also  shown  in  the  diagram. 

All  tubes  were  MU-20  type  except  in 
the  last  stage  which  was  a  MU-6.  This 
arrangement  proved  very  satisfactory. 
Incidentally  these  tubes  operate  directly 

from  the  "A"  battery  without  the  need 
of  rheostats  or  ballast  tubes.  The  detector 
was  found  to  give  best  results  when  the 
filament  current  could  be  varied,  and  for 
this  reason  a  rheostat  is  suggested  for 

better  control.  A  "C"  battery  should  be 
used  with  the  amplifier  for  biasing  pur- 

poses so  perfect  quality  can  be  maintained. 
Winding  Data 

TN  MAKING  up  the  receiver  shown  in 
J-  the  schematic  circuit,  the  reader  may 
wind  his  inductances  either  in  spider  web 

fashion;  may  use  the  honeycomb  coi'.s,  or 
may  wind  the  coils  solenoid  form  on  a 
3-inch  insulating  form.  The  primary  may 
have  from  5  to  10  turns  of  No.  22  DCC 
wire;  the  secondary  about  45  turns  of  the 
same  sized  wire,  and  the  tickler  between 
30  and  35  turns.  The  exact  value  of  the 

tickler  will  depend  upon  a  little  experi- 
mentation on  the  part  of  the  maker.  The 

variable  may  be  a  .00035  mfd. 
In  the  diagram  a  dotted  line  separates 

the  tuner  and  the  audio  amplifier  in  the 
event  the  builder  desires  to  have  the  three 

circuit  tuner  and  the  amplifier  in  two  sec- 
tions. The  use  of  a  bypass  across  the  re- 

sistor in  plate  circuit  of  tuner  is  necessary 
and  its  value  may  be  seen  in  the  drawing. 

The  stator  plates  should  go  to  the  grid 
of  the  detector  tube  and  the  rotor  to  the 
filament  connection.  The  grid  return,  as 
will  be  noted,  is  made  to  the  positive  side 
of  the  filament. 

Fig.  1. — The  schematic  circuit  shown  above  gives  the  electrical  wiring  of 
the  three  circuit  tuner  and  the  resistance  coupled  amplifier.  The  three 
circuit  tuner  may  either  be  wound  by  the  reader  or  purchased  from  manu- 

facturers of  inductances.     There  are  a  number  of  good  units  on  the  market. 
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HOOVER  WANTS 

Laws  to  Save  Broadcasting 
536  Stations  With  Only  8g  Chan- 

nels  and   250    on    Waiting    List 

THE  Radio  Bill,  H.  R.  5589,  on 
which  this  hearing  is  based,  is  the 
culmination  of  the  great  amount  of 

study  and  consideration  which  has  been 
devoted  to  conditions  during  the  past 
few  years.  The  subject  is  of  the  greatest 
importance  to  our  people.  The  radio 
public  is  now  numbered  in  millions  and 
embraces  every  class  in  every  section. 
When  we  consider  legislation,  we  deal 
with  matters  which  profoundly  and 
intimately  affect  the  daily  lives  of  these 
millions  of  American  citizens.  They  are 
entitled  to  radio  service  on  the  highest 

plane  that  inventive  genius  and  mechani- 
cal progress  permit.  The  law  in  force  in 

the  United  States  today  does  not  permit 
of  the  establishment  of  such  a  system. 
The  situation  and  the  service  can  be 

improved  only  by  careful  regulation 
under  legislative  authority.  I  consider 
it  highly  important  to  the  development 

of  this  great  means  of  public  communica- 
tion that  legislative  relief  be  given  at 

the  present  session  of  Congress. 
You  are  not  entering  upon  the  subject 

hastily.  It  has  received  exhaustive 
consideration  from  all  angles.  Your 
committee  devoted  time  and  study  to  a 
similar  bill  at  the  last  session  of  Congress, 
and  after  lengthy  hearings  unanimously 
reported  a  draft  with  which,  in  its  main 
provisions  the  bill  now  before  you  is  in 
full  accord. 

You  have  also  before  you  the  recom- 
mendations of  the  Fourth  National  Radio 

Conference  which  considered  the  subject 
at  its  meeting  at  Washington  in  November 
of  last  year.  This  conference  was  made 
up  of  some  600  representatives  of  all  the 
numerous  classes  who  are  interested 
in  radio  development,  including  broadcast 
listeners.  Some  of  the  members  of  this 
committee  attended  its  sessions  and  are 
familiar  with  its  proceedings.  The 
conference  adopted  resolutions  expressing 
the  views  of  its  membership  as  to  the 
principles  upon  which  legislation  should 
be  based.  H.  R.  5589  substantially 
follows  these  recommendations. 
The  primary  condition  that  makes 

legislation  necessary  is  the  congestion  in 
broadcasting.  This  situation  has  existed 
for  some  time.  I  have  hoped  that  natural 

laws,  working  with  scientific  and  mechani- 
cal advance,  would  themselves  solve  the 

problem  without  legislative  interven- 
tion. But  such  has  not  been  the  case. 

Inventive  genius  has  not  been  able  yet 
to  furnish  us  with  more  broadcasting 
channels.  The  desire  to  broadcast  daily 
becomes  more  widespread,  the  demand  for 
licenses  steadily  increases,  we  have  today 
more  powerful  stations  in  operation  and 
more  applications  that  cannot  be  granted 

Secretary  Hoover  in  a  recent  statement 
before  the  committtee  on  Merchant  Marine 
and  Fisheries,  which  is  considering  one 

of  the  radio  bills  for  the  solution  of  radio's 
perplexities,  has  touched  on  a  number 
of  interesting  details. 

Radio  Age  is  giving  herewith  the  text 

of  Mr.  Hoover's  statement  on  account  of 
the  interest  which  this  subject  holds  for 
our  readers. —  The  Editor. 

than  ever  before.  The  law  has  imposed 
the  duty  of  providing  for  every  applicant 
so  far  as  possible,  with  the  result  that  we 
now  have  too  much  crowding  together, 
unscientific  geographical  distribution, 
overlapping,  confusion.  The  interference 
between  stations  has  become  so  great  as 
to  greatly  minimize  their  public  service. 

Classes  of  Stations 

RADIO  stations  in  the  United  States 
now  fall  into  the  following  classes: 

Amateurs   15,111 
Ships.-   :   =    1,901 
Land  stations...        558 

Broadcasting.-        536 

making  a  total  of  18,096  stations.  The 

principal  administrative  problems,  how- 
ever, are  confined  to  the  broadcasting 

class. 
The  536  broadcasting  stations  must 

operate  on  a  total  of  89  wave  channels. 
There  are  no  more  in  the  broadcasting 
band.  It  is  simply  a  physical  fact  and 
many  of  these  wave  lengths  are  below 
effective  use.  No  two  stations  can 

operate  at  the  same  time  in  the  same 
vicinity  on  the  same  wave  length. 
There  must  be  certain  separations  between 
them.  The  problem  has  been  to  try  to 
divide  89  wave  lengths  among  more 
than  500  stations,  which  means  an  aver- 

age of  over  6  stations  to  each  wave  length. 

Satisfactory  division  has  been  a  mathe- 
matical impossibility.  Only  by  time 

division,  power  limitation,  geographical 
separation  and  other  expedients  has  it 
been  possible  to  preserve  any  order  at 
all  in  the  ether.  There  are  some  250 

applications  for  new  stations  before  the 
Department  now.  If  they  were  allowed, 
and  the  number  thereby  increased  by 

nearly  50  per  cent,  the  whole  broad- 
casting service  will  be  affectively  destroy- 

ed. From  the  viewpoint  of  public  serv- 
ice, we  need  fewer  stations  rather  than 

more.  The  present  bill  permits  the 
correction  of  this  condition. 

All  Approve  It 

I  THINK,  therefore,  that  in  discussing 
this  bill,  we  may  take  three  facts  as 

settled:  first,  radio  legislation  is  absolutely 

and  immediately  essential  if  we  wish  to 
prevent  chaos  in  radio  communications, 
especially  broadcasting;  second,  the  bill 
now  proposed  has  already  received  sub- 

stantial approval  and  third,  the  principles 
declared  in  this  bill  have  received  the 

approbation  of  both  the  radio  industry 
and  the  radio  public. 

The  distinctive  features  of  this  draft, 
which  I  consider  of  the  greatest  impor- 

tance, are  as  follows: 
First:  The  bill  affirmatively  asserts  and 

assumes  jurisdiction  in  the  federal  govern- 
ment over  all  phases  of  radio  communi- 

cation in  so  far  as  such  communication 
constitutes  or  affects  interstate  or  foreign 
commerce.  I  believe  that  federal  suprem- 

acy is  absolutely  essential  if  this  system 
of  communication  is  to  be  preserved  and 
advanced.  There  can  be  little  question 
of  the  interstate  character  of  this  service. 
Every  word  broadcast  traverses  state 
lines. 

Second:  It  provides  an  administrative 
organization  by  which  federal  control  is 
to  be  exercised.  It  requires  a  federal 
license  as  a  prerequisite  to  the  operation 
of  a  transmitting  station.  This  licensing 
system  has  been  in  effect  since  the  pas- 

sage of  the  Act  of  1912,  and  has  demon- 
strated its  soundness  in  spite  of  other 

deficiencies  in  that  law. 

Third:  It  retains  complete  control  in 
the  federal  government  of  all  channels  of 
radio  communications.  It  declares  there 
shall  be  no  ownership  or  vested  right  in 
wave  lengths  and  that  the  period  of  use 
allowed  under  the  license  shall  be  limited 
to  five  years,  subject  to  renewals.  In 
so  doing,  the  bill  carries  into  law  the 
system  which  now  exists  by  department 
practice.  While  the  law  of  1912  contains 
no  limitation  whatever  on  the  license 

period,  so  that  long  time  privileges  or 
perpetual  franchises  might  have  been 

granted,  the  department  has  been  heed- 
ful to  prevent  any  such  situation.  It 

has  limited  its  licenses  to  short  periods. 
Ship  and  amateur  licenses  run  for  two 

years,  land  stations  other  than  broad- 
casting one  year,  and  broadcasting  90 

days.  Due  to  this  policy,  there  is  today 
complete  governmental  control  of  air 
channels  and  the  situation  is  clear  for 

your  action.  If  the  bill  now  under  con- 
sideration is  passed,  there  will  not  be 

outstanding  a  single  broadcasting  license 
whose  expiration  outlasts  the  effective 
date  of  the  law.  There  is  no  vested  right 
in  licenses  or  wave  lengths  today,  and 
under  the  provisions  of  this  bill,  there 
need  be  no  fear  that  vested  interest  will 
ever  override  governmental  control. 

(Please  turn  to  page  46) 



J 

/ 

RADIO  AGE  for  March,   1926 The  Magazine  of  the  Hour  15 

MP  ROVING 

Your  Browning-Drake  Set 

Resistance  Coupling 

Betters    Tone 

and 

Makes  Receiver  More 

Compact 
The  picture  above  shows  the  use  of  an  amplifier  unit  connected  to  the 

conventional  receiver.  Its  use  simplifies  a  good  deal  of  the  wiring  and  makes 
the  set  more  compact. 

RECENTLY  the  Browning-Drake  re- ceiver has  received  widespread 

■  publicity  due  to  the  fact  hat 
it  is  a  simple  circuit  to  assemble  and,  if 
constructed  with  the  proper  equipment, 
is  highly  selective  and  efficient.  It  also 
has  been  acknowledged  that  the  tone 
quality  is  very  good  even  when  standard 

audio-frequency  transformers  are  used 
in  the  two-stage  audio-amplifier  of  the 
standard  circuit. 

Helps  Quality 

TOURING  the  past  year  or  two  the  con- 
■*-*  stant  demand  for  improved  tone  qual- 

ity has  led  radio  engineers  to  develop  the 
resistance-coupled  amplifier.  This  type 
of  amplifier  dispenses  with  the  usual 
audio-frequency  transformer  and  sub- 

stitutes in  its  place  fixed  resistance  units 
that  amplify  the  audio-frequency  scales 
without  distortion.  Inasmuch  as  the 

resistance-coupled  amplifier  provides  less 
amplification  per  stage,  it  is  necessary  to 

use  three  stages  of  audio-frequency 
amplification  to  provide  the  same  volume 
as  the  two-stage  transformer-coupled 
amplifier.  The  use  of  three  tubes,  how- 

ever, actually  reduces  the  drain  on  the 
B-batteries  because  the  three-tube  re- 

sistance coupled  amplifier  has  a  total 

B-battery  current  drain  of  about  one- 
fifth  that  of  the  transformer-coupled 
amplifier  with  two  tubes.  According  to 

a  prominent  battery  manufacturer,  re- 
ducing the  current  from  10  milliamperes 

to  2  milliamperes  increases  the  battery 
life  from  about  400  hours  to  1,800  hours. 

Therefore,  even  though  a  higher  B-bat- 
tery voltage  is  used  with  the  resistance 

amplifier,  the  life  of  the  B-battery  is 
greatly  increased. 

Units  Improved 

ONE    of    the    important    features    of 
the    resistance-coupled    amplifier    is 

the  construction  of  the  resistance   units 

is 
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In  this  diagram  is  shown  the  usual  connections  for  the  Browning-Drake 
receiver,  together  with  the  pictorial  view  of  the  connections  for  the  addition 
of  the  resistance  coupled  amplifier  unit. 

used.  One  of  the  outstanding  successes 
is  the  solid  molded  resistor  made  out  of 
solid  resistor  material  equipped  with 

silver-plated  caps  at  each  end.  This 
type  of  unit  can  be  soldered  into  the  am- 

plifier and  thereby  avoid  the  frequent 
trouble  from  loose  contacts  that  occurs 
when  resistance  units,  enclosed  in  glass, 
are  used. 

The  diagram  and  illustrations  accom- 
panying this  article  illustrate  the  method 

of  installing  the  Bradley-Amplifier  in 
the  Browning-Drake  receiver.  The  use 
of  this  amplifier  makes  the  set  extremely 
flexible  because  the  tube  sockets  are 

designed  for  both  the  standard  201-A 
tubes  and  also  the  new  UX  tubes  and, 

since  a  C-battery  connection  is  provided, 
the  maximum  efficiency  and  volume 
can  be  obtained  by  using  the  new  tubes 
in  the  amplifier.  Furthermore,  by  using 
Bradleystats  for  filament  control  and 

the  Bradley-leak  for  grid  leak  control, 
it  is  possible  to  shift  from  201-A  tubes 
to  199  tubes  without  altering  any  con- 

nections because  the  rheostat  range  is 
sufficient  to  handle  all  tubes. 

If_a  3-volt  tube  is  desired  in  the  radio- 
frequency  amplifier  and  if  5-volt  tubes 
are  desired  in  the  other  circuits  an  extra 

Bradleystat  can  be  placed  in  series  with 
the  first  tube  so  that  the  main  Bradley- 

stat can  control  all  tubes  and  yet  allow 
only  three  volts  to  be  applied  to  the  first 
two.  Except  for  the  installation  of  the 

amplifier,  which  is  a  complete  ready- 
assembled  amplifier  unit,  no  changes  are 
made  in  the  standard  layout  of  the 

Browning-Drake  receiver.  The  use  of  the 
ready-built  Bradley-Amplifier  saves  much 
time  in  assembling  the  set  and  assures 
the  most  perfect  tone  quality  from  this 

highly  successful  receiver. 
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Many  Big  Tube  Sets  Built  for 
Commercial  Transmission 
Developments  along  these  lines 
during    7925    are    outlined 

OUTSTANDING  developments  of 
the  General  Electric  Company 
in  radio  transmission  during  1925 

consisted  of  the  production  of  large  high- 
power  kenotron  rectifier  sets,  improve- 

ments in  low-power  sets  for  transmission 
from  ship  to  shore,  and  developments 
in  broadcasting  on  different  wavelengths 
from  a  developmental  station  provided 

with  the  most  powerful  and  up-to-date 
apparatus    available. 

The  more  important  high-power  sets 
developed  can  briefly  be  described  as 
follows: 

A  50-kw.  output  kenotron  rectifier 
was  constructed  which  was  designed  to 
deliver  3.3  amp.  of  direct  current  at 
voltages  adjustable  from  2500  to  15,000 
and  to  draw  power  at  220  volts,  3-phase, 
25  cycles.  The  output  ripple  was  re- 

duced to  less  than  0.25  of  one  per  cent 

by  means  of  a  two-stage  filter. 
A  20-kw.  output  transmitter  of  the 

most  modern  type  used  for  long-wave 
continuous-wave  telegraphy  utilizes  a 
kenotron  rectifier  to  obtain  high-voltage 
plate  power,  master  oscillator  to  control 
the  output  frequency,  and  a  power 
amplifier  to  generate  the  required  power. 
The  output  is  variable  from  5  to  20  kw. 

over  a  rrequency  range  of  60  to  76  kilo- 
cycles. 

A  40-kw.  output  transmitter  for  use 
at  Kahuku,  Hawaii,  was  the  largest  tube 
set  built  for  commercial  use  at  the  time 

it  was  shipped  and  is  only  exceeded  in 
output  rating  by  sets  now  in  process  of 
construction.  The  design  comprises  a 
kenotron  rectifier,  a  master  oscillator, 
and  a  power  amplifier.  The  master 
oscillator  employs  a  20-kw.  vacuum  tube 
while  the  power  amplifier  requires  four 
of    these    tubes. 

A  special  feature  is  the  type  of  coils 

employed,  these  permitting  of  so  com- 
pact a  design  of  the  transmitter  that  it 

requires  a  floor  space  of  only  12  ft.  6  in. 
by  29  ft.  The  wave-length  range  is 
believed  to  be  the  longest  of  any  com- 

mercial tube  set,  viz.,  14,000  to  17,000 
meters.  The  set  may  be  operated  at 
keying  speeds  up  to  100  words  per  minute 
at  outputs  of  5  to  40  kw. 

The  power  amplifier  circuit  is  of  the 
push-pull  type  which  is  the  first  time 
this  arrangement  has  been  used  in  a 
high-power   tube   set. 

T^HREE  80-kw.  output  transmitters 
*-  were  completed  similar  in  design  to 
the  40-kw.  set  but  of  double  the  output, 
and  are  the  highest  power  transmitters 
using  vacuum  tubes  which  have  been 
produced    commercially.      A    feature    of 

Getieral  Electric,   Schenectady,  N.  Y. 

By  JOHN  LISTON* 
these  sets  is  the  use  of  water-cooled 
kenotrons  in  the  rectifier  which  is  de- 

signed to  deliver  10  amp.  at  potentials 
of  5000  to  15,000  volts. 

A  number  of  ship  transmitters  with 
an  output  of  200  watts  were  produced 
which  have  a  wavelength  range  of  600 
to  900  meters  and  any  wavelength  within 
this  band  may  be  selected  quickly  by 

the  operator.  The  master-oscillator — 
power-amplifier  circuit  is  used,  resulting 
in  good  frequency  stability  which  is 
necessary  for  reliable  continuous-wave 
communication. 
The  possibilities  of  radio  telephone 

communication  from  a  tug  boat  to  a 
shore  station  were  investigated  and 
several  successful  demonstrations  were 
carried  out.  Radio  equipment  on  a  tug 
boat  enables  the  pilot  to  receive  orders 
directly  from  the  dispatcher  on  shore, 
so  that  much  time  is  saved  when  ma- 

neuvering in  a  crowded  harbor. 
Several,  applications  of  quartz  crystals 

as  a  means  of  frequency  control  for  a 
radio  transmitter  were  developed.  One 
of  the  characteristics  of  quartz  crystals, 
when  oscillating  in  suitable  circuits  at 
the  natural  frequency  if  the  crystal,  is 
to  maintain  the  frequency  of  the  crystal 

with  great  steadiness  despite  the  varia- 
tions which  normally  occur  in  high  fre- 

quency circuits.  Broadcast  station  WGY 
is   crystal   controlled. 

SOUTH  SCHENECTADY  was  picked 
for  a  large  radio  developmental  sta- 
tion where  experiments  in  all  conceivable 

forms  of  broadcast  transmission  are 
being  carried  out.  On  an  area  of  54  acres 
there  are  located  three  300-foot  steel 
towers,  a  150-foot  tower,  a  number  of 
wooden  masts,  a  main  brick  building  and 
numerous  smaller  buildings.  In  the 
center  building  is  located  the  power 
supply  apparatus  for  the  entire  plant, 
the  modulating  equipment  for  all  of  the 
high-power  transmitters,  a  super-power 
380-meter  transmitter,  and  a  1560-meter 
transmitter. 

The  power  supply  is  obtained  at  2300 
volts  and  is  converted  by  means  of  high- 
voltage  kenotron  rectifiers  to  plate  supply 

for  the  large  transmitting  tubes  at  pres- 
sures of  15,000  and  30,000  volts.  There 

are  also  many  auxiliary  machines  which 
supply  low-voltage  power  for  filament 
excitation,  and  intermediate  voltages 
for  plate  supply  of  smaller  tubes  and 
for  biasing  potentials. 

For  some  time  the  WGY  programs 

have  been  broadcast  from  the  develop- 
mental  station   on   41.9,    109,   and    1560 

meters  in  addition  to  the  regular  380 
meter  radiation.  Reports  of  reception 

of  these  various  wavelengths  have  give'n 
valuable  information  in  regard  to  the 
results  achieved.  The  41.9  and  109 
meter  transmitters  have  been  heard  on 

every  continent. 
The  1560  meter  transmitter  has  dis- 

tributed the  programs  of  WGY  with 
great  reliability  up  to  distances  of  250 
miles  and  Station  WCAD  of  the  St. 
Lawrence  University,  at  Canton,  N.  Y., 
has  been  picking  up  these  programs  and 
rebroadcasting  them.  This  commercial 
radio  rebroadcast  service  has  proved 
entirely  satisfactory  over  a  considerable 

period  of  time. 
One  of  the  greater  accomplishments 

was  the  construction  and  operation  of  a 
super-power  broadcasting  transmitter. 
At  the  regular  WGY  wavelength,  powers 
up  to  50  kw.  have  been  radiated  since 
the  first  tests  in  July.  Last  August,  in 

cooperation  with  the  Bureau  of  Stand- 
ards, a  special  series  of  tests  was  con- 

ducted which  demonstrated  that  im- 
proved service  can  be  supplied  to  more 

broadcast  listeners,  without  serious  inter- 
ference to  reception  of  other  stations  in 

the  immediate  vicinity,  by  transmitting 
at  much  greater  powers  than  are  now 
normally  used.  This  superpower  trans- 

mitter, the  first  of  its  kind,  is  now  hand- 
ling an  increasing  number  of  programs. 

"TOURING  the  last  two  months  of  the *-*  year,  very  extensive  wave  propaga- 
tion tests  were  conducted.  Measure- 

ments were  obtained  at  various  points 
in  this  country  and  abroad  on  eight  dif- 

ferent wave-lengths  ranging  from  15  to 
1500  meters.  As  a  result  of  these  studies, 
the  best  wavelength,  the  best  form  of 
antenna,  and  the  best  power  value  for 
each  type  of  broadcast  service  may  be 
discovered.  It  is  probably  the  most 
extensive  investigation  that  has  been 
undertaken  with  the  avowed  object  of 
improving  broadcast  service. 

QEVERAL  improvements  and  exten- 
^  sions  were  made  in  carrier-current 
service.  The  single-frequency  duplex 
system,  which  at  the  beginning  of  the 
year  was  still  a  new  development  was 
incorporated  in  three  types  of  sets  as 
well  as  in  modifications  of  equipment 

already  in   service. 
A  typical  set  has  the  multipower 

feature  for  operation  normally  at  7.5 
watts  out-put  and  in  emergency  at  50 
to  75  watts.  The  change  is  accomplished 

by  means  of  a  switch. 
A  complete  new  design  uses  but  one 

type  of  pliotron  throughout,  the  7.5  watt 
(Please  turn  to  page  50) 
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TRAGIC  circumstances  surrounding 
the  ill-fated  death  of  Pilot  Charles 
H.  Ames,  of  the  air  mail  service 

of  the  United  States  Post  Office  Depart- 
ment, may  be  spared  a  repetition  in 

the  future  if  air  navigation  is  robbed  of 
some  of  its  hazards  by  the  application 
of  a  new  invention.  Fittingly  designated 
as  a  radio  altimeter  or  altitude  finder, 
designed  by  C.  Francis  Jenkins,  this 
apparatus  utilizes  radio  waves,  for  the 
first  time,  in  determining  the  height 
from  the  ground  at  which  an  airplane 
is  flying.  Unlike  the  conventional  alti- 

meter on  aircraft — which,  in  effect,  is  a 
barometer — the  radio  altimeter  measures 
the  altitude  from  the  ground  at  all  times 
instead  of  computing  the  distance  in 
feet  above  sea  level.  Thus  this  new 
application  of  the  invisible  waves  is 
enabled  to  take  into  account  mountain- 

sides and  other  immense  elevations  or 
depressions  of  land  over  which  the 
flying   craft    navigates. 
Fog  and  Stygnian  darkness  should 

hold  no  terrors  for  pilots  of  government 
and  commercial  aircraft  if  this  invention 

merits  in  practical  application  the  experi- 
mental possibilities  which  it  augurs. 

For,  by  means  of  this  equipment,  costing 
less  than  $100 — a  tiny  lamp  on  the 
instrument  board  of  the  flying  craft — 
the  pilot  is  repeatedly  and  momentarily 
warned  when  hovering  over  a  mountain- 

side. In  fact,  this  danger  signal  is 
insistent  in  waving  the  proverbial  red 

flag — and    the    nearer    the    airplane    ap- 

The  complete  radio  transmitter  which  serves  as  the  eye  of  the  airplane  is 
shown  above.  The  wavelength  used  is  5  meters;  the  top  helix  being  the 
antenna  and  the  bottom  one  the  counterpoise.  The  device  is  called  the 
altimeter  and  accurately  gauges  the  deviation  of  aircraft  from  a  predeter- mined height 

proaches  the  mountainside  or  other 
threatening  obstruction  the  greater  the 
frequency  at  which  the  lamp  lights 
and  extinguishes  itself  in  rapid  suc- 

cession. It  is  an  SOS  for  the  pilot  to 
climb  higher  or  to  divert  his  course 
from  the  immense  elevation  of  land. 
On  the  other  hand,  if  the  airplane 
navigates  at  a  safe  altitude  above  the 
ground — say  10,000  feet — this  lamp  glows 
without  flickering  or  complete  extinction, 
as  in  the  event  of  immediate  danger. 
Thus,  in  addition  to  being  an  altitude 
finder,  it  is  an  indicator  of  a  haven  of 
safety  from  the  danger  of  crashing 

through  fog  or  darkness  into  a  mountain- side. 

ANALOGOUS    to of    Professor    A. 
the  achievements 
A.  Michaelson  in 

measuring  distances  by  means  of  light 
waves,  the  radio  altimeter  employs  the 
principle  of  determining  distances  by 
use  of  radio  waves.  Just  as  a  mirror 
reflects     objects,     demonstrations     con- 

ducted by  Francis  W.  Dun  more  of  this 
Radio  Laboratory  of  he  Bureau  of 
Standards,  and  other  scientists,  havb 
shown  that  ultra  short  radio  waves  are 
reflected  readily  in  a  similar  manner. 
In  case  of  the  radio  altimeter,  a  wave 
length  of  5  meters  is  employed  and 
when  propagated  from  an  airplane  to 
the  ground  it  is  reflected  back  to  the 
transmitting  source.  The  reflection  is 
either  in  phase  or  out  of  phase,  which 
distinction  serves  to  indicate  whether 

the  pilot  is  flying  at  the  pre-determined 
altitude. 

The  radio  wave  propagated  from  the 
airplane — 5  meters  in  length,  for  instance 
— does  not  pursue  a  straight  line  to  the 

ground,  but  forms  a  letter  "S"  and,  in 
its  reflection  on  coming  back  to  the 

airplane,  travels  a  reversed  "S"  route. 
Thus,  the  outgoing  and  returning  waves 
form  what  radio  engineers  term  a  figure 
"8."  If,  then,  the  returning  wave  is 
in  phase  with  the  transmitted  wave, 
the    strength    of   the    returning    wave   is 
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added  to  the  strength  of  the  propagated 
or  transmitted  wave.  As  a  result,  there 
is  a  maximum  current  value  or  sufficient 
current  for  lighting  the  electric  bulb, 
which  resembles  a  telephone  switch- 

board lamp.  With  the  radio  set  adjusted 
to  operate  at  a  pre-determined  altitude, 

the  two  "S"  shaped  curves  will  meet 
at  that  point — -in  other  words,  be  in 
phase,  thus  producing  the  effect  of 
lighting   the   lamp. 

HPHE  opposite  effect  is  quite  as  pro- 
-*-  nounced.  That  is  to  say,  when  the 
propagated  wave  and  the  wave  return- 

ing from  the  ground  are  out  of  phase 
the  tiny  electric  light  bulb  fails  to  yield 
a  visible  signal.  In  effect,  it  is  like 
placing  minus  current  opposite  plus 
current  with  the  result  that  there  is  no 
electrical  reaction.  This  blotting  out  or 
balancing  effect  is  indicated  by  a  failure 
of  the  lamp  to  glow,  and  accordingly 
the  pilot  is  warned  of  approaching  an 
upwarping  of  the  crust  of  the  earth  or 
great  depression — either  a  mountain  or  a 
valley.  It  is  an  indication  that  the 
machine  is  flying  at  an  altitude  in 
variation  from  the  pre-determined  level, 
— say,  for  instance,  10,000  feet  above 
the    ground. 

The  apparatus  comprising  the  radio 
altimeter  is  not  so  complicated  as  its 
far-reaching  purpose  would  seem  to 
suggest.  It  consists  of  a  5-meter  trans- 

mitter and  a  three-tube  radio  receiving 
set.  The  sending  outfit  makes  use  of 
two  ordinary  radio  receiving  vacuum 
tubes,  the  two  having  an  output  of 
about  one-half  of  an  ampere.  The 
transmitting  antenna  resembles  a  tuning 

coil,  it  consisting  of  two  two-inch,  coils 
each  composed  of  7  turns  of  wire  or  a 
total  length  of  50  inches.  One  of  these 
coils  serves  as  a  conventional  antenna 
and  the  other  gives  a  counterpoise 
effect.  A  storage  battery  and  90  volts 

of  "B"  battery  are  used.  This  trans- 
mitting set,  with  its  rated  output  of 

one-half  ampere,  is  designed  to  operate 
when  the  altitude  finder  functions 

approximately  10,000  feet  above  the 
ground.  Of  course,  at  a  greater  altitude 
a  more  powerful  transmitter  would  be 

necessary — probably  a  7^  watt  electron 
tube. 

The  radio  receiving  set  is  a  midget 
outfit,  employing  three  ordinary  radio 
receiving,  vacuum  tubes.  In  preliminary 
experiments,  a  curtain  rod  was  used  as 
an  antenna,  this  having  the  advantage 
of  being  lengthened  or  shortened  at 
will.  The  receiver,  of  course,  corre- 

sponds with  the  transmitter  in  the  re- 
spect of  functioning  at  the  ultra  short 

wave  length  of  5  meters.  A  storage 
battery  is  used  for  lighting  the  filaments 

of  the  vacuum  tubes  and  90  volts  of  "B" 
are  employed,  ordinarily.  For  very 

fine  tuning,  a  coil  resembling  an  induct- 
ance unit  serves  the  purpose  of  a  variable 

condenser  with  its  usual  vernier  attach- 
ment. The  radio  receiver  is  shielded 

from  the  transmitting  set,  and  by 
observing  this  requirement  the  apparatus 

may  be  placed  at  any  point  in  the  air- 
plane. In  practice  conditions,  how- 

ever, the  two  units  were  located  in  two 
far  corners  of  the  cockpit. 

'T'HE  small  electric  light  bulb  is  in- 
*-  stalled    on    the    instrument    board    of 

the  airplane.  This  visual  signal  is, 
in  effect,  a  sensitive  device  for  measuring 
the  strength  of  the  radio  signal  reflected 
back  from  the  ground.  This  indicator, 
however,  instead  of  measuring  current 
in  milli-amperes,  reveals  the  strength 
of  the  signal  in  terms  of  feet,  since  the 
strength  of  the  returning  signal  will 
vary  in  accordance  with  the  altitude 
of  the  airplane  above  the  earth.  The 
measuring  scale  will  read  backward, 
the  higher  the  machine  flies  the  weaker 
the  current  returning.  The  entire  appa- 

ratus is  automatic  in  operation,  it  only 
being  necessary  for  the  aviation  pilot  to 
turn  on  the  current  and  then  keep  his 
eye  on  the  tiny  electric  lamp. 

The  radio  altitude  finder,  an  abso- 
lutely fresh  application  of  the  invisible 

waves,  has  advanced  beyond  laboratory 

experiments.  Preliminary  tests  involv- 
ing the  use  of  this  apparatus,  have  been 

conducted  by  the  air  mail  service  of 
the  United  States  Post  Office  Depart- 

ment. Results  of  these  experiments 
would  seem  to  indicate  that  both  govern- 

ment and  commercial  aircraft  will  even- 

tually be  penetrating  fog  and  the  dark- 
ness of  night  without  the  usual  hazards, 

by  consulting  the  radio  altimeter.  If 

Major  Martin  of  the  'round-the-world 
flyers  had  been  provided  with  this 
device  his  flagship  probably  would  have 

avoided  a  collapse  on  an  Alaskan  moun- 
tainside; Air  Mail  Pilot  Charles  Ames 

would  have  been  spared  from  such  an 
untimely  end  had  such  apparatus  warned 
of  a  mountainside  landing;  and  numerous 
previous  accidents  could  have  been 
averted  if  radio  had  come  to  the  rescue 
when  similar  dangers  threatened. 

mmm 
The  radio  receiver,  essentially  a  simple  affair  and  similar  to  the  conventional  sets  used  by  thousands  of  broad- 

cast listeners,  except  for  the  wavelength  range  which  is  something  on  the  order  of  5  to  10  meters 
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U.  S.  Questions 

WJAZ's  Wave  Right 
Commander  McDonald  Outlines 
Zenith   Policy   On  Controversy 

RECENTLY  station  WJAZ  has  b
een 

broadcasting  on  329.5  meters  in- 
stead of  the  322  meter  time  divi- 

sion arrangement  with  KOA.  This  step 
brought  about  an  investigation  by  the 
Department  of  Commerce  with  a  pos- 

sibility of  legal  action  to  determine  the 
right  of  a  broadcaster  to  assume  a  wave 
channel  other  than  the  one  assigned  to 
him. 

E.  F.  McDonald,  Jr.,  in  the  statement 
below,  outlines  the  position  taken  by  his 
station: 

My  attention  has  been  called  to  articles 
appearing  in  the  public  press,  from  which 
it  appears  the  United  States  government 
is  about  to  institute  some  sort  of  legal 

proceedings  against  Zenith  Radio  Cor- 
poration, of  which  I  am  President,  with 

the  idea  of  punishing  the  corporation  or 
certain  of  its  employees  for  operating  its 
radio  broadcasting  station  WJAZ  for  more 
than  two  hours  per  week,  the  time  allotted 
to  it  by  the  Secretary  of  Commerce.  If 
the  government  does  take  some  action  it 
will  not  be  a  surprise  to  us  as  we  notified 
the  government  authorities  we  intended 
to  go  on  the  air  for  the  purpose  of  making 
a  test  case  in  order  to  determine  whether 

or  not  there  is  such  thing  as  "freedom  of 
the  air." 

Fail  to  Get  Wave 

TDEFORE  doing  this  we  made  every 

-L*  effort  to  obtain  from  the  Secretary  of 
Commerce  some  fair  and  reasonable  divi- 

sion of  time.  I  spent  weeks  in  Washington 

with  my  attorney,  Irving  Herriott,  point- 
ing out  the  various  channels  that  were 

open.  All  our  efforts  met  with  failure. 
The  Department  even  arbitrarily  refused 
to  permit  us  to  use  a  wave  length  that 
another  station  enjoyed  and  offered  to  us. 

We  feel  that  not  only  we,  one  of  the 
pioneers  in  radio  broadcasting,  but  scores 
of  other  stations  have  been  discriminated 
against.  The  Secretary  of  Commerce 
claims  to  have  wide  discretionary  powers 
in  the  division  of  time  between  the  broad- 

casting stations.  I  question  whether  or 
not  he  has  such  discretion,  but  if  he  has, 
I  wish  to  state  that  in  my  opinion  he  is 
abusing  this  discretionary  power,  not  only 
in  our  case,  but  in  many  others,  to  the 
detriment  of  the  public  and  the  radio  in- 
dustry. 

The  present  chaos  and  congestion  in 
the  air  which  makes  it  almost  impossible 
for  the  listener  with  the  average  radio  set 
of  limited  selectivity  to  separate  one 
broadcasting  station  from  the  other,  is 
not  due  to  the  great  number  of  broadcast- 

ing stations  in  the  United  States, 
but  is  the  result  of  the  abuse  of  the  dis- 

cretionary power  which  the  Secretary  of 
Commerce  claims  to  have  in  the  division 
of  wave  lengths  and  operating  time,  and 
in  spite  of  this  chaotic  condition  for  which 
the  Secretary  of  Commerce  is  responsible, 

Eugene  F.   McDonald,   President  of  the 
Zenith    Radio    Corporation,     Owners     of 

Station  WJAZ 

he  is  today  asking  Congress  to  pass  legis- 
lation which  will  confer  upon  him  even 

broader  powers  of  discretion  than  those 
which  he  now  claims  to  have. 

As  a  further  indication  of  the  extent  of 
this  abuse  of  this  alleged  discretionary 
power,  I  want  to  point  out  the  fact  that 
the  Secretary  of  Commerce,  has  licensed 
27  broadcasting  stations  on  one  particular 
wave  length,  yet  permits  other  stations  to 
enjoy  an  exclusive  wave  length,  with  no 
time  limit.  It  is  obvious  that  27  stations 
cannot  operate  simultaneously,  on  one 
wave  length,  and  be  heard.  In  our  own 
particular  case  he  has  licensed  us  to 
operate  only  two  hours  each  week  and  has 
licensed  another  station  to  operate  on  our 
wave  length  the  remaining  166  hours  each 
week,  and  even  our  little  two  hours  is 
subject  to  cancellation  at  the  request  of 
the  General  Electric  Company.  The 
public  is  justly  complaining  about  the 
congestion,  yet  if  there  were  an  equal 
division  of  time  and  wave  bands,  and  no 

favoritism  shown,  all  could  be  heard  and 

the  public  would  receive  real  service  with- 
out interference.  In  the  litigation  which 

according  to  newspaper  accounts  the 
government  is  about  to  institute,  there 
will  be  envolved  necessarily  the  right  of 
citizens  of  this  country  to  use  the  air  and 
have  a  fair  division  of  it,  but  there  will 
also  be  presented  the  question  (if  the 

government  has  this  right),  shall  it  regu- 
late in  favor  of  monopoly  and  against  the 

independent  interests  and  the  public 

generally? 
Air  Monopoly? 

T^HE  radio  public  today  is  fully  aware 
-*-  of  the  fact  that  certain  interests  now 
claim  to  have  what  virtually  amounts  to 
a  monopoly  of  many  exclusive  wave 
bands.  In  my  opinion  any  institution 
other  than  one  whose  business  is  to  dis- 

seminate news  should  have  nothing  which 
approaches  an  exclusive  right  to  any  wave 
band.  News  agencies  are  in  the  nature  of 
public  utilities,  and  their  use  of  the  air  is 
of  vital  interest  to  the  public  generally. 
Such  broadcasting  should  necessarily  be 
given  preference  over  music  and  other 
entertainment,  but  I  say  that  none  other 
than  such  should  be  given  preference. 

Settle  Question 

YX7"ITH  the  idea  of  settling  one  of  the 
'  '  greatest  questions  presented  by  the 

development  of  modern  science,  Zenith 
Radio  Corporation  intends  to  litigate  in 
every  way  possible  the  questions  involved. 
We  naturally  desire  a  reasonable  division 
of  time  for  our  own  broadcasting  station, 

but  if  we  can  by  litigation  settle  the  ques- 
tion of  freedom  of  the  air  and  a  fair  and 

equitable  division  of  time  in  the  interests 
of  the  public  and  the  broadcasters  is  ob- 

tained, Zenith  will  consider  its  efforts  well 
worth  the  sacrifice,  even  though  it  might 
itself  be  unsuccessful  in  obtaining  a 
reasonable  share  of  the  time  for  its  own 
use. 

Our  action  has  been  referred  to  in  the 

press  as  "Piracy  of  wave  band  not  in  use 
by  any  broadcasting  station  in  the  United 
States."  With  reference  to  this  I  am  re- 

minded of  the  statement  by  one  of  the 

most  eminent  leaders  in  England's  poli- 
tics, when  in  discussing  the  land  laws  of 

his  country  said  "What  finger  wrote  the 
law  that  made  us  trespassers  in  the  land 

of  our  birth?"  With  apologies  to  the 
Honorable  Lloyd  George  I  say,  "what 
finger  wrote  the  law  that  makes  us  pirates 

in  the  free  air  of  America?" In  conclusion  I  wish  to  state  that  our 
position  is  that  we  fight  for  principle 

rather  than  fo'r  personal  gain. 
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Audion  is  Now  Twenty  Years  Old 
Three  element  tube  contributes 
much   to   progress   of    radio 

TWENTY  years  old  in  1926  says  the 
birthday  book  of  science  in  noting 
the  invention  of  the  now  famous, 

the  long  unrecognized,  vacuum  tube 
which  Lee  DeForest  christened  the 

"audion,"  and  which,  in  these  intervening 
years,  has  made  possible  a  startling  series 
of  events  in  the  way  of  human  progress 

— the  radio  telephone,  transcontinental 
telephony,  world  wide  radio  telegraphy 
reception,  the  transmission  of  voice  and 

music  from  broadcasting  stations,  multi- 
plex telegraphy,  or  wired  wireless,  the 

transmission  of  pictures  by  wire,  talking 
motion  pictures,  a  revolution  in  the  art 
of  the  phonograph,  and  many  other 
marvels  too  numerous  to  mention. 

The  real  story  of  the  audion  goes  back 
to  September,  1900,  when  DeForest 
worked  for  the  Western  Electric  Com- 

pany in  Chicago,  at  a  salary  of  $8.00 
a  week,  doing  French  translation  at 

night  for  the  "Western  Electrician," 
and  three  nights  a  week  teaching  classes 
in  mathematics  at  the  Lewis  Institute. 
An  accidental  observation  of  the  flutter- 

ing gas  flame  above  his  little  study  table 
in  his  $2.00  per  week  room  gave  him  the 
idea  that  heated  gas  around  incan- 

descent gas  mantel  or  incandescent 
lamp  filament  could  be  made  sensitive 
to  hertzian  waves,  and  thus  provide  a 
detector  more  sensitive  than  anything 
conceived  of,  employing  solid  or  liquid 
media. 

In  the  next  succeeding  years  DeForest 
was  too  busy  building  the  first  long  dis- 

tance radio  telegraph  stations  at  Key 
West,  Guantanamo,  Porto  Rico,  and 
Panama,  to  investigate  further  his  dis- 

covery of  the  "gas  effect."  Thrown 
on  his  own  resources  in  1906,  he  again 
took  up  his  experimental  and  develop- 

ment work  alone,  under  financial  hard- 
ships which  would  have  discouraged  many 

another  young  man.  It  was  in  a  small, 
poorly  equipped  laboratory  in  the  old 
Parker  building  at  4th  Avenue  and  19th 
Street,  New  York,  that  DeForest  built 
his  first  crude  three-element  vacuum 
tube,  with  his  grid  or  control  electrode 
in  the  form  of  a  plate.  Later  on  he  dis- 

carded the  plate  form  for  an  actual 
miniature  grid,  locating  it  between  the 
anode  plate  and  the  filament. 

In  this  old  Parker  Building  laboratory 
incidentally  took  place  the  first  report  of 
broadcasting.  One  night,  as  the  story 
goes,  a  navy  operator  at  the  Brooklyn 
Navy  Yard,  while  listening  to  code  mes- 

sages in  the  form  of  dots  and  dashes, 
suddenly  heard  the  strains  of  operatic 
phonographic  selections.  What  he  heard 
as  he  afterwards  said,  almost  threw 

him  out  of  the  chair — his  being  able 
to  pick  up  music  on  hertzian  waves. 

In  the  summer  of  1907  audions  were 

installed  as  an  integral  part  of  radio 
telephone  on  the  destroyers  and  warships 

By  H.  L.  LANPHEAR 

which  made  the  Roun  1  The  World  Cruise 
under  Admiral  Bob  Evans. 

The  first  reporting  of  any  news  event 
by  the  broadcasting  method,  according 
to  the  inventor,  took  place  on  Lake  Erie, 
in  the  summer  of  1907,  when  a  yacht 
race  was  broadcast,  and  between  the 
news  bulletins  came  selections  from  a 

gramophone  attached  to  the  broad- 
casting microphone. 

It  is  interesting  to  note  that  as  early 
as  1907  DeForest  published  a  little 
volume  announcing  the  full  extent  to 
which  radio  broadcasting  could  be  put 
in  the  transmission  of  news  and  music, 
but  his  prophecy,  as  is  usual  in  the  case 
of  pioneers,  was  looked  upon  merely 
with  skepticism. 

~T\eFOREST  early  pointed  out  that 
-L-'  the  audion  could  be  used  as  a  relay 

for  long  distance  telephone  communica- 
tion, an  achievement  long  sought  by 

telephone  engineers,  but  it  was  not  until 
1912  that  he  himself  was  invited  to 

appear  before  the  telephone  engineers  to 
demonstrate  the  possibilities  of  his  audion 

lamp.  Development  work  on  the  De- 
Forest  tube  by  the  telephone  engineers 
made  possible  the  opening  of  the  long 
distance  telephone  communication  across 
the  continent  early  in  1915.  These  same 
engineers  in  1915,  using  the  audion  as 
an  oscillator,  startled  the  world  by 
transmission  of  voice  by  radio  from 
Arlington  to  Honolulu,  a  distance  of 
more  than  3,000  miles. 

In  spite  of  these  achievements,  how- 
ever, and  ignoring  the  fact  that  DeForest 

himself  was  conducting  a  broadcasting 

station  at  Highbridge,  New  York,  re- 
porting the  results  of  the  presidential 

campaign  of  1916,  the  world  at  large, 
as  well  as  the  telephone  engineers  in 
general,  were  still  skeptical  of  the  value 
of  radio  broadcasting. 

It  was  not  until  September  1,  1920, 
when  the  Detroit  News  established  a 

station  with  a  little  portable  DeForest 
set,  that  the  first  permanent  broadcasting 
station  in  the  world  was  formally  opened. 
A  few  months  later  came  the  Pittsburgh 
station  of  the  Westinghouse  Company, 

and  thereafter  the  long-dreamed-of  radio 

age,  for  which  DeForest  had  been  strug- 
gling,    became     an     accomplished     fact. 

Another  interesting  point  in  connec- 
tion with  the  history  of  the  audion  is 

the  fact  that  the  company  for  which 
DeForest  had  worked  at  a  salary  of 
$8  a  week  in  1900,  was  the  one  which 
afterward  paid  him  $300,000  for  licenses 
to    operate   under   his   audion    patents. 

PROGRESS  in  the  development  of  the -*-  audion    art    is    noted    step    by    step 
throughout  the  years  as  follows: 
1906 — -Patent    application    filed     by    Lee 

DeForest  on   his  three  element  vacuum 
tube  or  audion  as  a  thermionic  detector 

and   relay   of  minute   electric   currents. 
1907 — Audion     used     in    first     telephone 

broadcasting  from  the  DeForest  labora- 
tory in  the  old  Parker  building,  at  Fourth 

Avenue    and     Nineteenth    Street,     New York  City. 

1907 —  Yacht  races  on  Lake  Erie  broadcast 
by  DeForest  radiophone,  the  first  actual 
transmission  of  a  news  event  by  the 
microphone,  the  audion  detector  being used. 

1907 — Audion  as  a  detector  demonstrated 
before  the   New   York  Electrical  Society. 

1908 — Battleship  and  destroyer  fleets  equip- 
ped with  the  DeForest  radio  telephone 

and  success  obtained  at  that  time  largely 
due  to  the  use  of  the  audion   detector. 

1908—  Warships  of  the  British  and  Italian 
navies  equipped  with  the  DeForest 
telephone  making  use  of  the  audion 
detector. 

1909 — -Manufacture  of  DeForest  tubes 
begun  for  the  use  of  radio  amateurs  in 
wireless  telegraphy  reception. 

1910 — Grid  leak  invented  by  DeForest. 
1911 — Audion  amplifier  used  as  recorder 

in  the  first  practical  automatic  and  high 
speed  transmitting  recording  system 

of  wireless  telegraphy  invented  by  De- 
Forest. 

1911 — The  audion  applied  to  telephone 
wire  transmission  made  possible  multi- 

plex telephony. 
1912 — Cascade  audion  amplifier  invented 

by  DeForest. 
1912 — The    oscillating    audion    discovered 

•     by  DeForest. 
1912 — Audion  relay  or  telephone  repeater 

exhibited  to  the  engineers  of  the  American 
Telephone   &   Telegraph   Company. 

1913 — Exclusive  wire  telephone  rights  under 
twelve  audion  patents  purchased  by 
the  Western  Electric  Company  for  the 

sum  of  $50,000. 
1913 — The  DeForest  Radio  Telephone 
&  Telegraph  Company  established  by 
DeForest. 

1914 — Radio  rights  on  the  audion  patents 
purchased  by  the  American  Telephone 
&  Telegraph  Company  for  the  sum  of 

$90,000. 
1914 — Plate  circuit  modulation  of  audion 

discovered  by  DeForest. 
1915 — Trans-continental  telephone  service 

between  New  York  and  San  Francisco 
established  by  the  American  Telephone 
&  Telegraph  Company  by  the  use  of 
audion  relays,  without  which  there 
would  be  no  long  distance  telephone. 

1915— American  Telephone  &  Telegraph 
Company  using  the  oscillating  audion 

and  amplifier  in  larger  sizes  and  quan- 
(Please  turn  to  page  49) 
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ir  Core  or  Iron  Core? 
Type  of  Intermediates  for  Supers 
Seems  to  Be  a  Moot  Question 

THIS  is  probably  one  of  
the  most 

mooted  and  least  settled  of  all  radio 

problems  in  connection  with  the 
superheterodyne.  Each  type  of  trans- 

former has  its  advocates,  and  both 

camps  are  right — to  a  certain  extent. 
On  the  whole,  the  writer  feels  that  the 
balance  of  superiority  rests  with  the 

high-grade  iron  core  type;  the  type  sup- 
plied with  individual  laboratory  curves, 

and  manufactured  by  a  reputable  com- 
pany. Why — he  will  endeavor  to  explain 

below. 

The  features  most  generally  advanced 
in  favor  of  the  air  core  type  are  that  it 
is  more  sharply  tuned  and  that  hysteresis 
and  eddy  current  losses  due  to  the  iron 
core  in  the  other  type  are  absent.  This 
is  undoubtedly  true,  and  theoretically, 
in  a  high  frequency  circuit,  the  air  core 
transformer  is  more  efficient.  In  a  super- 

heterodyne designed  for  code  reception, 

this  sharp  peaking,  preventing  the  pas- 
sage of  practically  all  side  bands,  would 

be  of  a  distinct  advantage,  always  pro- 
vided all  stages  and  the  filter  coupler 

are  accurately  tuned  to  exactly  the  same 

peak.  This  involves  not  only  the  con- 
stancy and  accuracy  of  the  transformer 

coils  and  the  condensers  used  to  peak 
them  on  the  same  wave  or  frequency, 
but  also  the  wiring  associated  with  each 
stage,  especially,  of  course,  the  grid  and 
plate  leads.  The  latter  factor  is  prob- 

ably the  more  serious  of  the  two,  since 
it  is  almost  impossible  to  control,  due 
to  a  thousand  different  causes,  among 
which  may  be  mentioned:  (1)  changes 
in  resistance  of  joints  due  to  minute 
deposits  of  corrosion  in  both  soldered 
and  clamped  joints  and  to  variation  of 
contact  pressure  in  clamped  joints;  and 
(2)  inevitable  feed-back  between  the 
wiring  of  the  different  stages.  It  will 
be  seen  from  the  above  exposition  that 
the  sharp  peaking  of  the  air  core  type 
of  transformer  is  of  doubtful  value,  tend- 

ing to  defeat  its  own  object,  namely, 
high  efficiency,  even  in  the  code  reception 
super-heterodyne  (where  it  is  at  its 
best,  due  to  increased  selectivity  result- 

ing from  the  passage  through  the  ampli- 
fier of  only  a  very  narrow  band  of  fre- 

quencies, thus  utilizing  to  the  fullest 
extent  the  sharp  tuning  possible  with  a 
well-designed  loop  and  oscillator  system.) 
In  short,  since  it  is  nearly  impossible  to 
tune  all  stages  and  the  filter  to  exactly 
the  same  peak,  the  efficiency  of  the  air- 
core  transformer  type  of  super-hetero- 

dyne is  generally  paper  or  theoretical 
efficiency,  which  is  in  no  wise  consistently 
borne  out  in  actual  practice. 

Music  and  Speech 

ZOOMING  now  to  the  super-heterodyne 
^  for  the  reception  of  music  and  speech, 
which  is  the  type  we  are  most  interested 

By  H.  M.  BISHOP 

in,  we  find  that  the  extremely  sharp 

tuning  of  the  air-core  type  of  transformer 
is  highly  disadvantageous  to  the  quality 
of  reception,  which  is  almost  all-important 
in  this  type  of  receiver.  This  is  due  to 
the  fact  that  any  music  which  is  pleasing 
to  the  ear  is  not  composed  of  pure  tones, 
but  is  literally  loaded  down  with  different 

multiples  of  these  tones,  known  as  over- 
tones or  harmonics.  The  pure  tone  is  a 

tone  such  as  that  emitted  by  a  tuning 
fork,  which  gives  off  a  rather  unpleasant 
whining  note,  absolutely  pure  and  free 
of  harmonics;  very  useful,  it  is  true,  as 
a  means  of  obtaining  a  true  note  for 
tuning  instruments,  but  not  very  enter- 

taining. It  is  readily  inferred  from  this 
fact  that  the  air  vibrations  causing  music 
must  cover  a  very  considerable  band  of 
frequencies,  and  such  is  indeed  the  case. 
The  range  of  audible  or  audio  frequency 
extends  from  about  fifty  to  five  or  six 
thousand  cycles  per  second,  and,  while 
this  band  is  relatively  narrow  when 
translated  into  a  radio  frequency  cur- 

rent, it  is  still  sufficiently  broad  to  pre- 
vent passage  in  its  entirety  through  a 

sharply  peaked  intermediate  frequency 
amplifier  utilizing  air  core  transformers 
at  their  highest  efficiency.  This  results 
in  the  cutting  of  this  band  of  frequencies, 

(which  for  convenience  we  shall  here- 
after call  the  "tonal  band,")  eliminating 

the  high  and  low  overtones,  and  resulting 
in  an  unnatural  and  often  unpleasant 

tone,  in  which  the  high  tones  are  "fuzzy" 
or  "rough"  or  "metallic,"  and  the  low 
tones  either  altogether  absent,  or  pos- 

sessing a  "drummy"  or  "barrelly"  sound. 
This  deplorable  state  of  affairs  can  be 
obviated  in  an  air  core  transformer 

coupled  amplifier  in  two  ways,  both  of 
which,  however,  greatly  reduce  the 
efficiency  of  the  circuit  and  practically 
defeat  the  original  idea  of  the  super- 

heterodyne, which  is  to  give  radio  fre- 
quency amplification  at  its  peak  effi- 
ciency. These  methods  are  as  follows: 

(1)  Causing  each  stage  of  intermediate 
frequency  amplification  to  peak  at  a 
slightly  different  frequency,  and  the 
filter  at  still  another,  thus  allowing  the 
entire  tonal  band  to  pass  when  these 
stages  are  coupled  in  cascade,  and  (2) 
Making  the  filter-coil  and  the  inter- 

mediate air-core  transformers  of  very 
high  resistance,  thus  broadening  the 
peak  and  allowing  the  tonal  band  to 
pass.  Of  the  two  methods,  the  second 
is  probably  the  better,  and  is  by  far  the 
most  frequently  used,  but  both  of  these 
methods  are  wasteful  and  inefficient, 

necessitating    more    tubes,    higher    "B" 

voltage,  and  greater  "B"  current  to  get 
the    required   results. 

Nearer  the  Ideal 

'"PURNING  now  to  the  use  of  iron  core 
-*-  intermediate  frequency  transformers 
in  the  super-heterodyne  for  broadcast 
reception,  we  find  that  we  approach 
much  nearer  to  ideal  conditions.  In  the 
first  place,  the  iron  core  transformer  gives 
a  much  higher  voltage  amplification,  due 
chiefly  to  the  fact  that  a  much  greater 
energy  transfer  is  secured,  which  is  in 
turn  due  to  the  fact  that  the  iron  core 
greatly  increases  the  magnetic  coupling 
between  primary  and  secondary,  without 
perceptibly  increasing  the  capacitative 
coupling  between  them.  True,  there  is 
some  hysteresis  loss  due  to  the  presence 
of  the  iron  core,  but  the  gain  in  ampli- 

fication is  so  great  as  to  completely  over- 
balance this.  Secondly,  the  iron  core 

causes  the  peak  of  the  transformer  to  be 
broadened,  without  materially  increasing 
the  resistance  of  the  windings,  at  the 
same  time,  due  to  the  increased  magnetic 
coupling,  actually  lowering  the  resistance 
of  the  whole  device  below  that  of  the 

average  air-core  transformer.  This 
means,  then,  that  with  proper  design 
we  can  obtain  an  iron  core  transformer, 
whose  peak  covers  just  a  broad  enough 
band  of  frequencies  to  pass  the  tonal 
band  without  materially  decreasing  the 
selectivity  of  the  receiver,  whose  effi- 

ciency is  very  high  compared  to  even 
the  best  of  air-core  transformers,  and 
which  can  be  perfectly  matched  with 
the  other  intermediate  frequency  trans- 

formers and  the  filter  coil  or  transformer, 
without  danger  of  imperfect  or  distorted 
tonal  qualities  in  the  completed  receiver. 
Also,  the  broadened  peak  is  sufficient 
to  take  care  of  any  slight  irregularities 
in  the  matching  of  the  transformers  and 
filter  without  noticeably  decreasing  the 
efficiency  of  the  amplifier.  This  feature 
is  sufficient  to  take  care  of  any  ordinary 

irregularities  in  wiring, — irregularities 
which  would  be  capable  of  seriously 

impairing  the  efficiency  of  an  air-core 
transformer    coupled    amplifier. 

Hard  to  Secure 

SUMMARIZING  the  efficiency  usually 
^  attributed  to  air-core  transformer  cou- 

pled amplifiers  is  very  difficult  to  obtain 
in  practice,  and,  when  secured,  usually 
results  in  impairment  of  tonal  qualities. 
On  the  other  hand,  the  iron-core  trans- 

former coupled  amplifier,  in  spite  of 
certain  hysteresis  and  eddy  current  losses, 
has  a  higher  voltage  amplification  and 
consequently  a  higher  overall  efficiency, 
— yet  this  efficiency  is  attained  with  prac- 

tically no  decrease  in  selectivity,  and  with 
tonal  qualities  markedly  superior  to  that 
obtained  with  air  core  transformers  in  the 
same  fundamental  circuit. 
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Wkat  tke     | 
roadc  asters 
are  Doing 

Now  We  Have  Voice  Culture 
Radio 

VOICE  culture  by  radio!  This  is  the 
latest  airway  attraction  to  be  chalked 

up  by  KOA,  Rocky  Mountain  broadcast- 
ing station  of  the  General  Electric  chain 

at  Denver. 

Fundamentals  of  correct  singing,  how 
to  exercise  the  vocal  organs  and  proper 
training  are  the  keynotes  of  this  unique 
course  which  is  to  be  launched  as  a 
feature  of  the  educational  program  from 
the  mile-high  station  every  Monday  even- 

ing, commencing  Feb.   1. 
Lessons  will  require  thirty  minutes 

each,  it  is  explained,  and  are  strictly  non- 
technical. Instruction  by  radio,  officials 

declare,  is  arranged  primarily  for  laymen 
and  thousands  who  otherwise  would  be 
unable  to  obtain  authoritative  guidance 
in  singing.  In  slating  this  new  radio 
attraction,  staff  members  assert  the 
course  is  not  intended  as  a  substitute  for 

personal  vocal  instruction  but  rather 
as  a  supplementary  feature.  Likewise,  it 
is  expected  to  be  of  material  aid  to  music 
teachers  in  small  centers  of  population. 

Conducting  the  course  will  be  John  C. 
Wilcox,  famous  music  master  of  Denver, 

to  whom  the  opera  "The  Sunset  Trail" 
was  dedicated  several  months  ago  by  the 
composer,   Charles   Wakefield   Cadman. 

"KOA's  course  in  voice  culture  should 
appeal  to  broadcast  listeners  who  know 

something  of  singing  and  want  more," 
Wilcox  said,  "and  also,  it  should  reach 
those  who  know  nothing  of  singing  and 
want  something.  Discussions  will  not 
be  technical,  although  questions  embrac- 

ing technical  points  in  music  will  be 
welcomed.  In  general,  our  lessons  should 

provide  a  better  understanding  of  sing- 
ing and  undoubtedly  will  encourage  voice 

culture." 
Mr.  Wilcox,  who  is  director  and  head 

of  the  vocal  department  in  the  Wilcox 
studios  of  Denver  and  instructor  in  vocal 

pedagogy  at  the  Denver  College  of  Music, 
has  won  national  recognition  in  musical 
circles.  He  is  widely  known  as  the  former 
editor  of  an  internationally  read  musical 

periodical  and  still  retains  a  wide  follow- 
ing as  the  author  of  articles  appearing  in 

metropolitan  newspapers  and  music  pub- 
lications. 

For  several  years,  Mr.  Wilcox  was  con- 
ductor of  the  Denver  municipal  chorus 

during  which  time  many  standard  ora- 
torios and  operas  were  produced.  Later, 

he  organized  and  trained  opera  companies 
for  the  Denver  Music  Week  association. 

NDEAN  COLE,  chief  announcer  and  studio 
•  director  of  station  WHO  of  the  Bankers  Life 

Company  at  Des  Moines,  Iowa.  This  station 
broadcasts  on  526  meters  and  is  well  received  over 
the  country. 

Westinghouse  Now  Has  Four 
In  Relay  Link 

SUCCESS  of  KDKA's  experiment  with short  wave  relay  apparatus  in  putting 
its  daily  evening  concert  on  the  air  fore- 

shadows a  time  when  this  method  of  trans- 
mission will  be  used  generally  for  relaying 

programs  from  one  station  to  another  in 

Westinghouse's  short  wave  relay  system. 
Instituted  about  one  month  ago,  the 

short  wave,  relay  system,  operating  on 
61  meters,  has  been  used  to  transmit 
the  regular  evening  concert,  from  6:30 

to  8  o'clock,  to  Westinghouse  stations 
KYW,  Chicago;  WBZ,  Springfield,  Mass., 
and  KFKX,  Hastings,  Neb.  The  same 

program  also  is  broadcast  on  KDKA's 
regular  wave  length  of  309  meters. 

At  the  above  relay  points  the  concert 
is  re-broadcast,  each  station  using  its  own 
particular  wave  length. 

An  important  contribution  to  the  re- 
liability of  these  relays  has  been  achieved 

through  application  of  the  Piezo  crystal 
control,  which  removes  the  slight  fre- 

quency shifts,  previously  the  source  of  so 
much  trouble. 

As  a  result  of  the  successful  experiment 
music  from  Pittsburgh  at  the  several  in- 
between  stations  goes  on  the  air  with  as 
much  volume  and  clarity  as  if  it  were  be- 

ing played  directly  at  the  relaying  points. 
KDKA's  short  wave  relay  apparatus 

has  greatly  extended  the  area  over  which 
its  programs  may  be  heard. 

WSM  Puts  On  Late  Jazz 
Program 

T3EASLEY  SMITH  and  his  orchestra 

-*-'  will  give  a  special  frolic  of  popular 
dance  tunes  every  Tuesday  night  from  10 

to  12  o'clock  for  WSM,  The  National  Life 
and  Accident  Insurance  Company's  sta- 

tion, Nashville,  Tennessee,  broadcasting 
on  282.8  meters.  Requests  will  be 
answered  and  with  Mr.  Smith  will  appear 
several  popular  singers. 
WSM  has  added  this  frolic  to  the  regu- 
lar schedule.  Heretofore  the  station  has 

been  silent  on  Tuesday  night. 

Uncle    Sam   Plans   Farm 
Features 

T^HAT  vast  fund  of  popular  and 
scientific  agricultural  information 

which  originates  on  the  farms  and  in 
the  laboratories  of  the  United  States 

Department  of  Agriculture  will  soon  be 
tapped  in  a  new  place.  This  is  the 
announcement  made  by  Sam  Pickard, 
chief  of  the  newly  created  radio  service 
in  the  department.  Steps  will  be  taken 
immediately,  he  said,  to  furnish  a  variety 
of  agricultural  program  material  to 
commercial  broadcasting  stations  serving 
farmer  audiences. 

Much  of  the  material  furnished  by 
the  radio  service  will  be  prepared  for 
presentation  in  a  radically  different 
manner  than  the  present  almost  universal 

practice  of  reading  manuscripts.  Broad- 
casting stations  cooperating  will  be 

asked  to  provide  personalities  who  have 
unmistakeable  qualifications  to  voice 
the  information  and  material  which  in 

most  cases  will  be  presented  in  popular 

style  and  in  the  form  of  dialogue  or 

questions    and    answers. 
"Uncle  Bert"  the  garden  expert,  one 

of  Mr.  Pickard's  phantom  characters, 
will  entertain  and  instruct  the  boys 
and  girls  of  the  Radio  Order  of  Junior 

Gardeners  with  nature-study  informa- 
tion. Some  of  the  juniors  themselves 

will  be  heard  over  the  radio  as  they  ask 

questions  of   Uncle   Bert. 
"Fifty  Farm  Flashes"  will  soon  be 

offered  as  a  regular  feature  on  the  air. 

The  "flashes"  will  consist  of  interesting 
current  information  sought  by  farmers 

through  the  several  thousand  letters 
received  each  week  by  the  department. 

Other  special  feature  programs  are 
under  consideration,  among  which  are 

the  "Housekeeper's  Half-hour,"  and  the 
"National  Farm  School."  In  the  latter 
the  farm  will  be  considered  as  the 

student's  laboratory.  Timely  lecture 
courses  which  dovetail  with  the  daily 

farm  work  will  be  developed,  and  labor- 
atory assignments  will  be  made  which 

necessitate  putting  into  practice  the 
subject  matter  taught.  These  will  be 

supplemented  with  a  file  of  bulletins 

dealing  with  the  subject  matter  broad- 
cast. 
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a AN  AD  AS    r 1 NEST By 

E.  D.  CAHN 

NORMALLY  the  range  of  CFC
A  of 

Toronto,  Canada,  is  from  north- 
ern Saskatchewan  across  northern 

Ontario  and  Quebec  to  the  maritime 
provinces,  down  the  Atlantic  coast  as  far 
as  Florida,  across  Texas,  north  through 
Nebraska  and  its  neighboring  states  and 
back  to  Saskatchewan.  A  tremendous 

territory  which  comprises  the  greater  part 
of  the  American  continent. 

On  occasion  it  has  been  heard  as  far 

away  as  New  Zealand  and  Central  Ameri- 
ca. It  was  reported  in  Glasgow  during 

the  last  series  of  inter-continental  pro- 
grams, and  it  is  by  no  means  an  entire 

stranger  in  California  or  northern  Mexico. 
CFCA  is  owned  and  operated  by  the 

Toronto  Daily  Star,  which  is  one  of  the 
most  public-spirited  and  progressive  news- 

papers in  Canada  and  which,  though  in- 
tensely Canadian  in  inspiration  and  out- 

look, can  never  be  accused  of  the  over- 
conservatism  which  according  to  her 

critics,  is  Canada's  distinguishing  trait. The  Star  has  never  been  afraid  of  new 
things  nor  what  may  have  appeared  at 
first  as  revolutionary  ones.  It  has  a 
positive  genius  for  discovering  which  way 
the  winds  of  public  interest  are  going  to 
blow  and  being  there  with  the  bellows  of 
its  enthusiasm  to  help  them  get  up  a  gale. 

TTS  interest  in  radio  was  immediate  and 

-*-  exuberant  and  CFCA  in  becoming  the 
pioneer  station  of  Toronto  was  also  one  of 
the  first  not  only  of  Canada  but  perhaps 

in  all  America.  It  celebrated  its  entry  up- 
on its  fourth  year  of  service  early  in  April 

of  this  year  with  a  special  gala  program. 
The  Star  has  always  had  a  very  special 

interest  in  music  and  had  spent  a  tre- 
mendous amount  of  energy,  money  and 

newspaper  space — even  before  the  days 
of  radio — in  trying  to  bring  it  into  every 
home    in    its    immediate    community    by 

means  of  concerts,  informative  talks,  dis- 
cussions in  the  paper  and  every  imaginable 

other  means.  It  revived  interest  in  the 
old  songs,  in  chorals,  rounds,  madrigals. 
It  informed  the  younger  generation  of 
many  things  concerning  the  honorable 
history  of  music  which  it  was  in  danger 
of  never  knowing  at  all.  It  introduced 
Bach,  Mozart,  Gounod  and  many  others 
to  the  generality  by  using  church  rooms, 
schools  and  halls;  by  community  sings 
and  jolly  informal  talks  by  the  inimitable 
Augustus  Bridle  of  its  staff. 

Mr.  Bridle,  who  is  not  only  a  keen  critic 
of  music  but  one  of  the  most  impartial 
men  writing  on  the  subject  today,  adds 
humor  to  erudition  and  knows  how  to 

reach  and  hold  a  popular  audience.  It  is 

impossible  to  over-state  the  value  of  his 
work  in  connection  with  this  movement 

or  to  estimate  its  far-reaching  effects. 
(Turn  the  page) 

JurtonJS.  Till  and  his  orchestra  who  produce  exceedingly  smooth  and  listenable  jazz  from  CFCA 
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Jessie  Butt,  who  with 
Frank  Oldfield  are  called 

two  of  CFCA's  lark 
throated  radio  favorites 

Luigi  von  Kunitz  who 
directs  the  Symphony  Or- 

chestra in  its  rendition  of 
the  twilight  Symphony  pro- 

gram given  at  Toronto  and 
broadcast  by  CFCA. 
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HAVING  practically  created  a  special 
audience  of  its  own,  CFCA  was  never 

at  a  loss  for  good  things  to  supply  its  de- 
mands. Mark  Hambourg,  the  interna- 

tionally famous  pianist,  has  been  heard 
many  times  and  the  cello  of  his  brother 
Boris  is  loved  by  a  faithful  audience. 

The  Huntsville  band,  which  is  conceded 

by  able  judges  to  be  one  of  the  finest  or- 
ganizations of  its  kind  in  the  world,  and 

which  plays  at  the  Toronto  Exhibition — 
an  annual  fair  which  is  the  model  for  all 
others — has  also  been  featured.  Crea- 

tor's band  is  well  liked.  The  National 
Chorus  of  which  Canada  is  so  properly 
proud  has  been  heard  through  this  station 
and  many  other  vocal  and  instrumental 
organizations  as  well. 

Nellye  Gill,  Toronto's  own  soprano, 
often  sings  for  this  audience.  Frank  Old- 
field  and  the  lark-throated  Jessie  Butt  are 
great  favorites. 

The  city's  fine  Symphony  Orchestra  un- 
der the  direction  of  Luigi  von  Kunitz  has 

broadcast  its  Twilight  Symphony  pro- 
grams for  the  delight  of  a  multitude  of  ad- 

mirers. This  concert  begins  at  five-fifteen 

p.  m.  and  is  over  at  six  o'clock.  It  is  given 
in  Massey  Hall,  which  is  so  located  that 
business  people  and  shoppers  can  be  there 
in  time  to  hear  the  whole  program  and 
leave  for  home  in  good  season.  The 
music  given  is  always  of  superior  calibre 
but  not  too  heavy  for  the  enjoyment  of 
the  average  taste.  Prices  are  exceedingly 
reasonable  and  public  support  has  been 
so  constant  as  to  leave  no  doubt  as  to  the 

general  approval. 
CFCA  is  non-political  and  non-sectar- 

ian, broadcasting  the  religious  services  of 
various  churches  and  welcoming  them  all. 

In  addition  to  its  daily  program  of 
music,  general  news,  stock  and  weather 

reports  CFCA's  policy  calls  for  the  broad- 
casting of  election  returns  not  only  of  its 

own  city,  province  and  nation,  but  those 
of  Great  Britain  and  the  United  States. 

DURING  the  great  blizzard  of  Febru- 
ary, 1924,  when  telephones  and  tele- 

graph were  put  out  of  service  it  sent  out 
a  steady  stream  of  news  bulletins  for  the 
benefit  of  the  snowbound  thousands.  The 
Canadian  Press  Association  requested 
CFCA  to  broadcast  a  service  for  them 
for  the  benefit  of  newspapers  unable  to 
receive  their  ordinary  dispatches. 

At  the  time  of  the  total  eclipse  of  the 
sun  in  January,  the  Star  made  special 
experiments  as  to  the  effect  of  the  eclipse 
on  radio  transmission  and  reception  and 
the  records  of  these  important  experi- 

ments were  presented  to  the  Toronto 
University  to  be  a  permanent  memorial 
of  that  great  event. 

In  the  midst  of  an  open-air  session  of 
a  convention  of  social  workers  which  was 

held  in  and  broadcast  from  the  Quadran- 
gle of  University  college  one  day  last 

summer,  a  robin's  song  found  its  way 
into  the  magic  disk  and  so  reached  and 
delighted  countless  listeners. 
CFCA  kept  the  public  reassured  at  the 

time  of  the  King's  illness.  It  went  onto 
the  air  immediately  after  the  earthquake 
which  shook  the  entire  east  and  reported 
the  extent  of  its  range  and  damage.  This 
thoughtful  service  was  much  appreciated 
by  the  public  in  general  and  the  always 

Here  we  find  Nellye  G.  Gill,  Toronto's  own  soprano,  who  trills  for  CFCA's invisible  audience 

abundant  and  complimentary  mail  swelled 
to  enormous  proportions  in  consequence. 

T^HOUGH  the  Toronto  Star  has  news- 
-*-  papers  to  sell  it  invariably  seems  to 
forget  the  fact  when  there  is  an  event  of 
great  and  widespread  interest  and  gener- 

ously broadcasts  the  news  at  the  earliest 

possible  instant. 
The  speeches  of  a  long  list  of  notable 

men  and  women  which  include  the  Prime 
Minister  of  Canada  and  David  Lloyd 
George  have  been  given  from  this  station. 
And  as  Toronto  is  a  great  favorite  as  a 
meeting  place  for  various  medical  and 
scientific  organizations  CFCA  has  been 
able  to  broadcast  the  speeches  of  eminent 
scientists  from  every  country. 

At  Christmas  time  its  microphone  is 
put  at  the  disposal  of  jolly  St.  Nicholas 
and  his  message  is  breathlessly  awaited 
by  children  all  over  the  continent. 
CFCA  has  always  made  a  feature  of 

broadcasting  by  remote  control  and 

Ernest  Dainty's  Hippodrome  Organ  con- 
certs are  well  liked.  E.  J.  Bowers,  the 

announcer  for  CFCA  always  smiles  when 
it  is  time  for  Burton  E.  Till  and  his  jazz 
orchestra  to  go  on  the  air.  Till  produces 
exceedingly  smooth  and  listenable  jazz 
and  his  admirers  constitute  a  mighty 
host. 

F.  W.  Hewitt,  the  Radio  Editor,  is  the 
man    who    broadcasts    all    the    sporting 

events  and  his  reporting  of  the  hotly 
contested  hockey  matches  in  detail  as  the 
games  progress  is  emphatically  approved 
of  by  an  army  of  devotees. 
CFCA  was  installed  under  the  super- 

vision of  C.  A.  Culver  of  Northfield  Uni- 
versity in  Minnesota  and  for  the  first 

part  of  its  existence  was  in  the  Star 
building.  Laterly  however  it  was  moved 
to  new  quarters  where  it  is  freed  of  the 
restraining  influences  of  the  steel  build- 

ings in  the  downtown  area. 
Among  the  sick  and  the  shut-ins;  among 

the  war  veterans  in  the  Ontario  hospitals 
CFCA  is  well  beloved  for  they  consider  it 
their  own  personal  station  which  theymay 
always  depend  upon  to  keep  them  in  its 
rememberence  and  which  often  provides 
entertainment  for  their  special  benefit. 

In  the  far  country  of  the  north  where 
a  few  men  mine  and  trap  and  explore  and 
carry  on  the  work  of  civilization  out  of 
sight  of  all  their  fellows,  alone  in  forests 
and  on  waters  never  heard  of  by  the  world 
at  large,  CFCA  is  an  ever-faithful  friend 
bringing  them  news  and  relieving  the 
tedium  of  their  loneliness. 

CFCA  is  called  "Canada's  finest"  and  it 
deserves  the  name.  It  aspires  to  cover 
America  and  because  every  effort  is  being 
made  to  keep  abreast  of  the  times  from  a 
technical  and  radio  engineering  stand- 

point, and  because  the  spirit  behind  it  is 
advanced  and  enlightened  it  will  no  doubt 
realize  its  ambition  at  no  distant  date. 
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Veni,  Vidi,  Vici — By  Radio 
Caesar  s  Immortal  Words  Epitomize 
Cincinnati s      Musical      Conquest 

IN  THE  early  days  of  history,  cities 
vied  with  one-another  for  dominion 
over  the  then  known  world.  Rome, 

Athens,  Troy,  Carthage — cities  of  armed 
men  and  fair  women,  of  grandeur  and 
power,  each  a  kingdom  unto  itself, 

each  inspired  with  the  desire  to  sub- 
jugate and  loot  the  others.  They  are 

the  conspicuous  and  brilliant  examples 

of  the  crowning  community  aspira- 
tions of  their  times.  Each  city  with 

any  pretense  to  greatness  was  possessed 
of  the  overpowering  ambition  to  capture 
some  other  city  in  order  to  add  to  its 
own  lustre  and  store  of  worldly  goods. 
They  colored  the  pages  of  history  with 
the  intensity  of  their  pursuit  of  conquest. 

History  moved  on.  Times  changed. 
Cities  are  no  longer  kingdoms  unto 
themselves.  And  yet,  in  the  year  1925 
A.  D.,  the  world  beheld  the  spectacle 
of  a  city  setting  out  to  capture  an  entire 
continent! 

Not  with  armed  men,  or  catapults, 
or  decoy  wooden  horses,  but  solely 
with  the  power  of  music,  the  city  of 
Cincinnati  has  set  out  on  its  campaign 
of  conquest.  Not  with  any  desire  to  loot 
or  devastate,  but  inspired  solely  with 
the  ambition  to  win  good  will,  Cincinnati 
set  out  to  capture  the  North  American 
continent. 

Radio  was  made  the  medium  of 
attack.  Cincinnati,  as  a  community, 
was  made  articulate,  and  its  voice  was 

lifted  on  the  wings  of  the  ether,  pene- 
trating to  the  lonely,  snowbound  cabin 

of  a  trapper  in  farthest  north  Canada; 
to  the  mountain  wildernesses  of  West 
Virginia  miners;  to  the  camps  of  the 
lumberjacks  in  Minnesota;  to  a  fishing 
schooner  off  the  coast  of  Nova  Scotia; 
to  the  night  shift  at  work  in  a  salmon 
cannery  on  the  Columbia  River;  to 
the  homes  of  the  movie  stars  in  Cali- 

fornia; to  an  electrical  engineer  down 

at  San  Salvador,  Central  America — 
to  thousands,  perhaps  millions,  whose 
ears  have  become  miraculously  attuned 
to  the  voices  of  the  air.  It  brought  joy 
to  a  lonely  parsonage  in  Nevada.  The 
cashier  of  a  bank  in  Arizona  wrote: 

"If  I  hear  many  more  of  these  concerts 
I  will  be  tempted  to  move  to  Cincinnati," 
The   invasion   was  beginning   to  tell! 

BUT  to  start  at  the  beginning:  The 
idea  of  giving  the  community  a 

voice  developed  in  the  fertile  brain 
of  Fred  Smith.  Mr.  Smith  is  one  of 
the  pioneer  studio  directors  of  America, 
and  his  voice  had  become  as  familiar 
to  millions  of  radio  listeners  as  those 
in  their  own  families.  During  his  years 
of  service  with  Station  WLVV  the  vision 
of  the  possibilities  of  radio  became 
more  and  more  tangible  in  his  mind. 
His  task  as  studio  director  and  announcer 
had   become   to  him   more  than   a   mere 

routine,  necessary  as  a  means  to  a  liveli- 
hood. It  became  an  art,  a  subject  for 

careful  and  scientific  study,  requiring 

an  intelligent  and  sympathetic  under- 
standing. He  studied  it  in  the  environ- 

ment of  the  studio.  Realizing  that 
there  was  much  yet  to  learn,  he  made 
it  a  point  to  visit  other  stations;  and 
then  he  made  an  extensive  tour  of 

Europe,  studying  the  European  sta- 
tions and  their  methods.  His  knowledge 

and  vision  broadened,  he  returned  to 
Cincinnati     to     develop     some     of     the 

Fred  Smith,  the  originator   and   director 
of     the     Cincinnati     Community     radio 

programs 

ideas  that  he  had  formulated  as  a  result 
of  his  studies.  He  had  come  to  the 
conclusion  that  radio  is  still  in  its  in- 

fancy, that  the  surface  of  its  possibilities 
has  not  yet  been  scratched,  and  that  the 
industry,  or  the  art,  or  whatever  else 
one  might  term  it,  is  in  need  of  men 
who  will  dedicate  themselves  whole- 

heartedly to  its  service.  He  severed 
his  studio  connections  that  he  might 
devote  himself  to  constructive  develop- 

ment   work. 
The  first  fruit  of  his  broadened  vision 

was  a  plan  for  a  series  of  "community 
programs" — concerts  that  would  symbol- 

ize the  voice  and  spirit  of  Cincinnati. 
There  had  been  isolated  programs  here 
and  there  given  by  Chambers  of  Com- 

merce; but  they  had  been  haphazard 
affairs,  with  no  mark  of  distinction, 

and  principally  to  advertise  the  organ- 
ization presenting  it.  The  undertaking 

Mr.  Smith  proposed  was  something 
far  different — a  series  of  concerts,  to  be 
given    weekly    over   a    series   of   twenty 

weeks,  with  the  best  talent  obtainable; 
a  series  that  would  be  comprehensive 
and  cohesive  and  that  would  reflect 

Cincinnati's  pre-eminence  as  a  center 
of  art  and  culture;  each  concert  to  be  a 

"super-program"  that  would  compel  the 
attention  and  interest  of  radio  listeners. 
The  good  faith  of  the  community  was 
to  be  demonstrated  by  keeping  the 
programs  free  from  the  least  suggestion 
of  commercial  advertising — they  were 
to  be  purely  entertaining  and  instructive. 

Mr.  Smith  went  with  his  plan  to 

Thomas  Quinlan,  Manager  of  the  Con- 
vention and  Publicity  Department  of 

the  Cincinnati  Chamber  of  Commerce. 
It  met  at  once  with  his  enthusiastic 

approval  and  encouragement.  He,  in 
turn,  presented  it  to  Sol  H.  Freiberg, 
Chairman  of  the  Convention  and  Pub- 

licity Committee,  and  officers  of  the 
Chamber  of  Commerce.  They  too, 

approved  the  plan  and  pledged  it  their 
backing  and  support.  They  organized 
a  special  Committee,  the  Community 
Broadcasting  Committee,  to  supervise 
the  development  and  execution  of  the 
plan.  Edward  J.  Hoff  was  chosen  as 
Chairman    of   this    Committee. 

T^HE  Community  Broadcasting  Com- 
■*■  mittee  at  the  very  outset  made  an 
important  decision.  Inasmuch  as  the 
undertaking  was  to  be  in  the  name  of 
the  community,  the  spirit  of  the  venture 
demanded  that  the  support  actually 
come  from  the  community,  rather  than 
from  the  Chamber  of  Commerce  as  an 

organization.  The  project  therefore 

was  taken  up  with  business  men  in- 
dividually, and  met  with  a  whole- 

hearted response.  Many  substantial 
contributions  were  received  for  the 
Community  Broadcasting  Fund,  even 
though  the  donors  were  warned  in 
advance  that  they  would  receive  no 
advertising  of  any  kind  out  of  it,  not 
even  a  newspaper  acknowledgment. 
On  top  of  all  this,  the  owners  of  Station 

VVSAI,  agreed  to  donate  to  the  com- 
munity the  use  of  their  station  for  two 

hours  every  Monday  night,  even  though 
they  were  informed  that  their  name 
would  not  be  used  in  making  announce- 

ments   from    the    studio. 
Nov.  30th  was  fixed  as  the  date  for 

the    opening    program. 
In  order  to  obtain  the  widest  possible 

notice  for  the  community  concerts, 
the  Committee  inquired  of  Cincinnati 
business  houses  if  they  would  mail 
to  the  out-of-town  customers  and  other 

business  correspondents  "invitations" 
asking  them  to  listen  in.  A  total  of 
205,000  such  announcements  were  asked 
for  in  advance  of  the  first  program. 

The  "invitation"  was  a  four-page  affair. 
On  the  two  inside  pages  were  the 

first    four    programs. 
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It  may  not  be  amiss  to  mention  here, 
in  passing,  that  there  were  some  who 
took  the  invitation  in  its  most  literal 
sense  and  sought  admission  to  the 
broadcasting  studio  on  the  night  of 
the    opening    program. 

In  addition  to  the  205,000  invitations 
thus  sent  out,  a  number  of  concerns 
devoted  space  in  their  respective  house 
organs  to  the  announcement  and  pro- 

grams, reaching  probably  100,000  more 
people  in  this  way.  In  the  public 
schools  the  members  of  Civic  and  Voca- 

tional Leagues,  an  organization  made 
up  of  pupils  of  the  upper  grades,  pledged 
themselves  to  write  to  their  out-of-town 
relatives  and  friends  calling  their  atten- 

tion to  the  community  concerts.  The 
Cincinnati  Electric  Club  wrote  a  letter 
about  it  to  every  Electric  Club  in  the 
United  States  and  Canada.  The  Frank- 

lin Typothetae,  the  Rotary  Club,  the 
Kiwanis  Club,  the  Exchange  Club,  and 
nearly  every  other  organization  of  the 
same  kind  wrote  to  their  affiliated 
organizations  throughout  the  country, 
asking  that  the  letters  be  read  to  the 
members,  and  the  latter  be  invited  to 
listen    in. 

It  was  quite  logical  that  Mr.  Smith 
should  be  appointed  director  and  an- 

nouncer of  the  community  programs; 
and  the  very  first  concert  justified  the 
confidence   thus   reposed   in    him. 

The  opening  program,  in  the  opinion 
of  many  who  heard  it,  marked  a  new 
era  in  radio  broadcasting.  Its  high 
quality  and  wide  variety  pleased  many 
tastes. 

THE  program  opened  with  a  concert 
by  the  Cincinnati  Symphony  Orches- 
tra under  the  personal  direction  of  its 

illustrious  conductor,  Fritz  Reiner.  It 
was  quite  appropriate  that  this,  the 
leading  cultural  organization  of  Cin- 

cinnati, should  launch  the  community 
concerts.  It  ranks  as  one  of  the  great 
symphony  orchestras  of  the  world;  and 
it  may  be  added  here  that  so  splendid 
was  the  impression  it  made,  so  enthu- 

siastic were  the  telegrams  and  letters 
that  poured  in  from  all  parts  of  the 
continent  praising  it,  that  the  Orchestra 
was  engaged  for  three  additional  com- 

munity concerts,  those  of  Jan.  18, 
March  1  and  April  5.  Idella  Banker, 
soprano,  and  Emil  Heermann,  violinist, 
the  concertmaster  of  the  orchestra, 
were  soloists  on  the  opening  occasion. 
The  second  part  was  given  over  to  a 

thematic  program  entitled,  "The  His- 
tory of  the  Dance,"  in  which  the  evolu- tion of  dances  was  traced  in  music. 

Part  Three  was  the  Syncopated  Hour, 
during  which  the  best  of  up-to-date 
jazz   music  was  presented. 

The  thought  back  of  the  community 
concerts  was  voiced  in  a  ̂ rief  address 
by  Phillip  O.  Geier,  then  president  of 
the  Cincinnati  Chamber  of  Commerce. 
He   said  in   part: 

"Cities,  like  people,  have  character. 
Cincinnati  has  an  interesting  personality, 
and  in  these  20  nights  it  hopes  to  make 
the  acquaintance  of  untold  thousands 
of  radio  listeners  and  through  its  person- 

ality as  expressed  in  music  and  other 
forms  of  entertainment  prove  that  it 
deserves     your     friendship.        Some    of 

America's  best  musical  talent  will  sing 
and  play  for  you;  the  cleverly  humorous 
will  amuse  you,  all  to  the  honor  and  for 
the  advancement  of  Cincinnati,  a  good 
place  to  live,  a  good  place  to  work,  a 

good  place  to  play — a  city  which  in 
these  20  nights  will  try  to  add  some- 

thing worth  while  to  the  lives  of  our 
countrywide     invisible     audience. 

"In  the  concluding  part  of  the  program 
tonight  you  will  hear  an  interesting 
account  of  the  origin  of  our  beloved 
city,  Cincinnati,  brought  out  of  the 
wilderness  by  the  matchless  energy  of 
the  early  pioneers.  They  builded  better 
than  they  knew.  Tonight,  nearly  150 
years  after  the  founding  of  our  city, 
Cincinnati  is  again  pioneering  in  initiating 
the  comprehensive  community  broad- 

casting program.  Through  these  air 
messages  its  citizenry  is  proclaiming 
that  Cincinnati  has  kept  the  hopes 
and  the  faith  of  its  founders,  that  the 

community  has  perhaps  the  most  homo- 

Edward  J.   Goff,  chairman  of  the    com- 
munity  broadcasting   committee    of  the 

Cincinnati  Chamber  of  Commerce 

genous  population  of  any  city  of  similar 
size,  that  it  has  a  population  glad  to 

live  under  our  country's  flag,  a  city 
most  free  of  radical  tendencies,  indus- 

trious, productive,  saving,  law-abiding, 
a  people  revering  their  government  and 
the  church,  a  people  of  home  owners 
and  home  lovers,  demanding  the  highest 
educational  facilities  for  their  children, 
a  people  appreciating  and  supporting 

the    finer   arts." 

l\yTR.  GEIER  also  extended  greetings 
-L»J-  to  Herbert  Hoover,  United  States 

Secretary  of  Commerce,  and  the  Gov- 
ernors of  more  than  a  score  of  states, 

all  of  whom  had  indicated,  in  response 
to  a  special  invitation  sent  them,  that 
they  would  listen  in. 

It  required  but  one  minute  of  the 

time  of  the  program  to  tell  "The  Origin 
of  Cincinnati,"  and  to  tell  it  in  an 
interesting  and  striking  way.  W.  C. 
Culkins,  Executive  Vice  President  of 
the    Chamber    of    Commerce,    was    the 

speaker;  and,  to  prove  that  such  a 
narration  need  not  be  a  dry,  academic 
thing,  but  can  be  given  the  dress  of 
romance,   it   is  reproduced   herewith: 
"One  day  in  the  spring  of  1788  a 

pioneer  merchant  of  the  name  of  Benja- 
min Stites,  who  had  brought  his  flat- 

boat,  loaded  with  provisions,  down  the 
Ohio,  tied  his  craft  to  the  trees  on  the 
Kentucky  shore  at  the  mouth  of  the 
Licking  River,  and  went  up  to  the 
settlement  in  the  hope  of  doing  some 
business.  But  the  settlement  was  in 
such  an  uproar  that  no  one  paid  any 

attention  to  Stites,  who  asked:  "What's 

the   matter?" "  'Matter?'  yelled  one  of  the  settlers, 

'the   Indians  have  stolen   our  horses." 
"  'Did  they  steal  all  of  them?'  asked Stites. 

"  'No,'  was  the  reply,  'We  had  fifteen 

and   they   got   away   with   six.' "  'Come  on,  then,'  yelled  Stites,  who 
had  summed  up  the  situation  in  a  flash, 

'let's  get  on  the  rest  of  the  horses  and 

go   after   the    Indians.' "And  that's  what  they  did.  Away 
they  went,  along  the  Indian  trail  over 
the  hills  on  the  Kentucky  side,  pursuing 
the  marauders  across  the  Ohio  and  far 
into  the  forest  to  the  north.  They 
finally  gave  up  the  chase  without  catching 
the  Indians  or  recovering  the  horses, 
but  they  did  find  something  a  great 
deal  more  valuable.  On  their  way 
back  they  made  a  short  cut  through  the 
beautiful  Miami  country,  and  Stites 
said,  as  he  viewed  the  magnificent 

scenery:  'Here  I  will  build  a  city.' 
And  the  result  was  our  present  great 

city    of    Cincinnati." Short — not  long  enough  to  wear 
out  the  radio  listener;  adventurous 

enough  to  hold  his  interest — and  yet, 
constructive  advertising  for  the  com- 

munity   of    Cincinnati. 
The  success  of  the  opening  program 

surprised  even  Cincinnati,  arousing  her 

to  a  new  self-respect.  One  business  man 
who  had  contributed  $200  to  the  com- 

munity broadcasting  fund  telephoned 
to  Mr.  Hoff  that  he  was  so  delighted 
with  the  program  that  he  desired  to 
double  his  subscription.  Later  in  the 

day  he  telephoned  again:  "I  have 
changed  my  mind — put  me  down  for 
$500."  A  hotel  manager  who  had  not 
been  solicited  for  a  subscription  voluntar- 

ily came  forward  with  a  $150  contribu- 
tion and  offered  to  raise  $500  more 

within  a  week.  Many  other  business 
men  offered  the  criticism  that  the  fund 

originally  proposed  for  community  broad- 
casting was  insufficient,  declared  it 

should  be  doubled  and  volunteered  to 

help  solicit  the  additional  funds. 
And  while  each  succeeding  concert 

added  to  the  good  will  that  Cincinnati 
was  winning  outside  the  city,  it  added 
also  to  the  civic  spirit  within  the  city. 
It  was  like  one  who  discovers  for  his 

voice  new  uses — like  a  man  realizing 
for  the  first  time  that  he  can  sing  far 
better  than  he  had  himself  suspected 

possible. As  elsewhere  stated,  there  had  been 

requests  for  205,000  of  the  first  announce- 
ment to  mail  out  of  the  city.  Mr.  Hoff' s 

committee  decided  to  print  such  an 
(Turn  to  page  61) 
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BROADCAST  SHORTCOMINGS 
Beethoven  and  Sausages  do 
not  Sit  Well  With  Critic 

IF  PERCHANCE,  some  clear,  cold 
winter  night  one  might  broadcast 

the  question:  "Who  doeth  all  those 
things  which  he  ought  not  to  have  done, 
and  leaveth  undone  all  those  things 

which  he  ought  to  have  done?"  we  can 
readily  imagine  the  answering  chorus 
of  listeners  from  Maine  to  California, 

tuned  in  one  great  antiphony,  "The 
Program    Director!" 

For,  whether  he  gets  his  radio  diversion 
from  the  head-phones  of  a  home-built 
two-tube  set,  or  from  the  mahogany 
cabinet  of  the  last  word  in  superhetero- 

dynes, the  attitude  of  the  average  listener 
seems  to  be  to  disparage  all  the  efforts 
of  the  harassed  impressario  who  ladles 
out  our  etherial  entertainment.  Though 
holding  no  brief  for  the  gentlemen  in 

question,  our  sympathies  have  here- 
tofore been  most  decidedly  with  this 

much  maligned  class  of  amusement 
purveyors  and  we  have  been  going  along 
with  the  general  impression  that  they  do 
mighty  well  as  a  whole,  when  it  comes 
to  the  Herculean  task  of  trying  to  please 
the  entire  well-known  world  and  his 
wife.  The  program  directors  whom  we 
know  personally  are  earnest,  intelligent 
young  men,  usually  well  endowed  with 
a  knowledge  of  human  nature  and  a 
saving  sense  of  humor,  combined  with 
a  meticulous  care  for  doing  the  right 
thing  at  all  times.  But  that  the  best 
of  them  are  liable  to  fits  of  mental 
aberration  was  strikingly  demonstrated 
to  us  a  few  nights  since,  and  for  the 
moment  we  felt  that  all  the  ridicule 

poured  forth  by  our  anti-radio  friends, 
who  regard  the  whole  system  of  broad- 

casting as  the  most  inane,  mad-hatter 
form   of  amusement,    was  justified. 

"D  ECEPTION  had  been  ideal  all  eve- 
*■  *■  ning,  and  after  an  hour  of  exquisite 
music  carefully  and  artistically  rendered 
by  the  Royal  Salon  Orchestra,  eleven 

o'clock  found  us  in  a  singularly  peaceful 
mood.  All  the  worries  had  been  straight- 

ened out  and  the  cares  that  infest  the 

day  had  pussy-footed  off  into  the  limbo 
of  forgotten  things.  God  was  in  his 
heaven,  all  was  right  with  the  world 

and  what  a  blessing  was  radio, — when 
we  were  brought  up  standing  by  an 
authoritative  voice. 

"Prof.  Brugglesmith  will  now  tell  you 
of  his  experiences  in  the  leper  colony 

in    Umquat." Shades  of  Beethoven!  Gone  was  all 
the  illusion,  all  the  sense  of  peace  and 
well-being  wrought  by  the  music  of  the 
masters.  Who  in  all  this  broad  land 
wanted  to  hear  about  lepers  at  eleven 

o'clock  at  night?  Commenting  audibly 
upon  the  stupidity  of  program  directors 
in  general  and  this  one  in  particular, 
we  yanked  the  dial  around  in  the  hope 
of  recapturing  our  erstwhile  comfortable 

mood.      In  boomed  a  voice, — by  reason 

By  Dorothy  B.  Stafford 

of  his  knowledge  of  his  subject  apparently 

that  of  "le  boucher"  himself,— penetrat- 
ing to  every  part  of  the  house,  and  the 

burden  of  his  oratory  was  what?  Of  all 

things  in  the  world, — sausages! 
There  at  ten  minutes  past  eleven  we 

vowed  that  never  again  would  we  speak 
a  word  in  defense  of  the  program  di- 

rector. Two  stations,  both  of  high 
standing  in  the  radio  world,  inflicting 
such  utterly  irrelevant  and  absurd 
subjects  upon  their  listeners,  at  an  hour, 
when  relaxation  and  diversion  could  be 

the  only  logical  demands  of  the  normal 
mind.  If  we  must  have  lepers  and 
sausages,  why  not  put  them  in  the  arid 
stretch  from  seven  to  eight  when  the 
dinner  concerts  are  over  and  the  evening 

programs  not  yet  begun?  Or  launch 
them  forth  on  Sunday  afternoons  or 
holidays  when  the  radio  owner  searches 
the  air  in  vain  for  anything  like  enter- 
tainment. 

WHILE  upon  the  subject  of  the 
misdeeds  of  the  broadcasters,  might 

one  ask  by  what  method  of  induction 
have  the  majority  of  studios  arrived 
at  the  conclusion  that  it  is  fitting  and 
proper  to  close  down  their  broadcasting 
plants  on  holidays?  True,  it  is  nice 
for  the  hard  working  personnel  to  have 

a  day  off.  But  aren't  they  supposed to  be  in  the  entertainment  business? 

And  what  other  branch  of  the  amuse- 
ment industry  would  dream  of  shutting 

up  shop  on  a  holiday?  The  artistes 
of  the  footlights,  the  forces  of  the  cinema- 
shops,  the  cabaret  entertainers  have 
never  known  a  Thanksgiving  or  Christ- 

mas without  heavy  work.  These  are 
the  days  when  the  public  is  searching 
for  amusement.  Usually  the  home  is 
filled  with  guests,  and  naturally  the 
radio  enthusiast  turns  to  his  set  for 
diversion.  But  where,  in  ordinary 
times  seven  stations  fight  for  the  wave 
length,  an  unbelievable  silence  reigns. 
After  a  disgusted  twisting  of  dials, 

they  dust  off  the  Victrola,  (if  it  hasn't 
been  sold,)  or  go  to  the  movies. 

It  is  time  some  broadcaster  awakened 
to  the  possibilities  of  the  holiday.  And 
it  will  come  eventually.  Witness  the 
perspicacity  of  the  Atwater-Kent  people 
in  selecting  Sunday  night  for  their 
presentations.  A  year  ago,  on  the  one 
night  in  the  week  that  finds  the  greatest 
number  of  people  with  the  time  and 
inclination  for  listening,  the  Capitol 
theatre  program  was  the  one  outstanding 
event  on  the  air.  Now  millions  look 
forward  to  the  Sunday  night  program 
as  the  gala  affair  of  the  radio  week. 
Though  at  the  moment  our  attitude 

toward  the  program  director  is  any- 
thing but  charitable,  we  have  a  sneaking 

feeling  that  there  is  a  time  coming  when 
he  is  going  to  be  entitled  to  all  the 
sympathy  that  can  be  extended.  For  a 
cursory  examination  of  the  programs 
that  pour  into  our  desk  from  the  east, 
the  west,  the  north  and  the  south  brings 
the  startling  thought  that  there  is  bound 
to  dawn  an  awful  morning,  when  one 
of  our  bright,  young  directors  will  awaken 

to  find  himself  in  the  great  Alexander's 
shoes,  confronted  with  the  situation, 

"That's  all  there  is,  there  isn't  any  more." 
For  with  every  station  on  the  air  striving 
and  straining  for  higher  quality  in  its 

programs, — operas,  sonatas,  fugues  and 
scherzos  have  been  done  and  re-done 

to  the  point  of  being  frazzled, — and  it 
seems  that  the  bottom  of  the  bin  will 
soon  be  staring  the  program  arranger 
in  the  face. 

"V^TITH  the  overabundance  of  good '  '  music  pouring  out  upon  the  air, 
we  look  back  with  something  of  amuse- 

ment to  our  early  days  as  a  listener, 
and  recall  our  almost  pathetic  eagerness 
to  get  a  certain  program  where  the 
Peer  Gynt  suite  was  to  be  rendered  by  a 
standard  concert  organization.  For,  in 

the  past  year  Asa  has  died  and  Anitra 
has  danced  to  the  ministrations  of  such 
a  countless  number  of  concert  bands, 

symphony  orchestras  and  studio  ensemble 
that  one  feels  inspired  at  this  time  to 
start  a  movement  for  a  closed  season 
of  at  least  ninety  days  on  Grieg.  Just 
what  is  to  be  done  about  the  situation 
is  one  for  older  minds  than  ours  to 
handle,  but  it  does  seem  that  a  famine 

in  the  supply  of  good  music  must  in- 
evitably   develop. 

The  striving  after  novelty,  and  the 
effort  to  do  something  that  has  not 
already  been  worked  to  death  has 

brought  about  a  curious  custom, — 
one  which  invariably  arouses  comment 
from  musicians  who  are  listening  to 
radio  presentations  for  the  first  time. 
Compositions  that  were  written  for 
symphony  orchestras  are  played  by  a 
banjo  and  piano;  violin  arrangements 
are  being  sung;  and  we  happened  one 
night  upon  a  large  orchestra  wailing 
through  a  negro  spiritual.  And  nothing 

has  escaped  the  dance  orchestras, — 
old  Neapolitan  songs,  opera  arias  and 

delicate  bits  like  "To  a  Wild  Rose" are  now  orchestrated  in  jazz  and  played 

by  everything  from  three  horns  to  a 
full  organization  with  harp  and  kettle- 

drums. The  hardened  radio  listener 
takes  it  as  a  matter  of  course,  but  the 
old-fashioned  music  lover  covers  his 

ears  in  horror  when  the  majestic  Kara- 

menoi-Ostrow  comes  reeling  in  all  "ginned 
up"  by  the  saxes  and  banjos.  It  has 
reached  the  point  where  one  may  expect 
to  hear  some  ambitious  tenor  singing  the 

concerto  in  B  minor,  or  the  Largo  al  Fact- 
orum  performed  upon  a  bicycle  pump. 
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SO  TIRED  has  the  public  become  of 
this  messing  up  the  classics  that  the 

director's  only  hope  of  providing  accept- 
able innovations  lies  outside  the  realm 

of  music,  as  witness  the  popularity  of 
two  highly  original  features  of  this 
winter,  viz:  the  historical  lectures,  with 
appropriate  musical  settings  provided 
on  the  Waterman  hour  early  in  the  fall, 
and  the  weekly  bridge  lessons.  Both 
these  features  represent  real  thinking 
on  the  part  of  someone,  and  were  received 
with  great  appreciation  by  the  majority 
of   radio   listeners. 

After  bringing  the  argument  up  to 
the  point  where  it  is  evident  that  to  be 
a  successful  program  director  a  man 
must  combine  with  all  his  other  virtues 
a  genius  for  invention  fully  equal  to 
that  possessed  by  the  expert  who  per- 

fects the  instrument  that  translates  his 
programs  into  sound,  we  find  we  have 
defeated  our  own  ends.  He  does  have 
our  sympathy. 

SHE  was  one  of  those  intense  souls 
whose  reactions  are  always  violent, 

and  she  was  listening  to  her  first  radio 
concert. 

"It  is  perfectly  thrilling,"  was  her 
throaty  comment.  "I  feel  as  though  I 
were  hearing  the  music  of  the  spheres." 

The  Engineer  turned  from  his  task  of 
trying  to  pull  WGY  in  clear  and  clean, 
without  the  overhang  of  tinkling  jazz, 
which  heraldedthefactthatthe millionaire 
realtors  were  dancing  down  in  Miami, 
and  regarded  the  ebullient  one  over  his 
glasses. 
"Did  you  ever  hear  a  woman  an- 

nouncer?" he  asked  her. 
'Tis  ever  thus.  However  much  they 

may  disagree  on  every  other  subject, 
it  is  the  clear,  unlacquered  truth  that 
the  radio  public  stands  solidly  united 
on  the  question  of  the  feminine  voice 
in  their  loud  speakers.  They  do  not 
like  it.  The  average  man  is  perfectly 
willing  to  let  women  be  governors,  sit 
on  the  bench  and  prosper  in  the  pro- 

fessions, but  he  wants  them  to  stay 

away  from  the'microphone.  Consequently the  path  of  the  woman  announcer  is 
rough  and  full  of  pit-falls. 

We  recently  read  an  article,  doubtless 
in  the  erudite  New  York  Times,— in 
which  the  writer  endeavored  to  explain 
at  some  length  just  why  the  American 

woman's  voice  does  not  fall  pleasantly 
upon  the  ears  of  her  hearers.  The  net 
result  of  several  columns  and  many 
diagrams  seemed  to  be  that  she  lacks 
range  of  tone  in  her  speaking  voice, 
runs  along  in  one  key,  and  that  too 
high.  Her  Italian  sister  vocalizes  in  a 
lower,  more  vibrant  key,  with  a  pleasant 
modulation,  and  as  a  result  her  con- 

versational tones  have  more  of  the 

soothing  effect  of  the  singing  voice.  How- 
ever, voice  culture  is  supposed  to  pro- 

duce all  these  refinements  and  act  as  an 

aesthetic  sand-paper;  and  since  the  first 
requirement  of  a  radio  announcer  is 
musical  training,  this  scientific  analysis 
fails  to  throw  much  light  upon  the  cause 
of  the  unpopularity  of  the  feminine  air 
speaker. 
One  suspects  rather,  that  in  most 

cases  it  is  the  result  of  too  much  culture. 
There    are    several    women    announcers, 

Ann  Charles,  announcer  and  program  director  of  station  WEAO,  Columbus,  Ohio 

who,  from  the  very  fact  that  they  try 
to  speak  so  properly,  give  the  impression 
of  affectation,  and  that  is  what  so  riles 

up  the  listener.  Away  from  the  micro- 
phone these  women  are  probably  agree- 

able, unaffected  people,  but  the  moment 
they  are  confronted  by  the  baleful  little 
black  disc  they  lose  all  sense  of  propor- 

tion and  become  simply  insufferable. 
The  most  delightful  feminine  voice  we 
have  ever  heard  on  the  air  came  from 
New  Orleans.  It  was  that  of  a  non- 

professional,— simply  a  cultured  southern 
woman  with  the  charm  of  the  old  South 
in  her  accent,  and  generations  of  French 
hospitality  behind  her  to  give  her  poise. 

T^HE  worst  offenders,  in  popular 
J-  opinion,  seem  to  be  that  army  of 
well-meaning  but  futile  women  who 
cater  to  the  wants  of  the  smaller  fry 
in  the  radio  audience.  The  average, 
normal  child  will  have  none  of  their 

evening    song-offerings.      He    wails: — 
"I  don't  want  to  hear  the  lady  with 

the  funny  voice.     Turn  her  off." All  of  which  is  rather  discouraging  to 
the  many  capable  women  who  have 
been  looking  to  radio  as  a  pleasant, 
interesting  and  profitable  profession. 
One  woman,   in   her  middle  years  asks: 

"Why  couldn't  I  get  into  studio  work? 
I  am  a  good  accompanist,  have  had 
years    of    musical    training    and    learned 

my  French  in  Paris.  I  surely  wouldn't mispronounce  the  titles  of  compositions 

as  so  many  of  the  men  do." She  undoubtedly  could  find  her  metier 
in  a  studio,— as  musical  director,  pianist 
and  hostess, — but,  unless  she  is  an 
exception,  not  as  an  announcer;  and  in 
the  small  studio  these  positions  are 

usually  filled  by  one  omnipresent  Poo- 
Bah. 

All  of  which  digression  brings  us  to 
the  happy  exceptions  which  are  usually 
to  be  found  in  most  hopeless  situations. 
There  are  possibly  half  a  dozen  women 
announcers  in  the  country  who  seem  to 
be  making  a  success  of  the  business. 
But  in  all  cases  they  approach  the 
microphone  in  a  simple,  unaffected 
manner,  and  make  no  effort  to  obtrude 
their   personalities   upon   their   listeners. 

One  whose  pleasant  voice  and  natural 
manner  have  attracted  us  is  Ann  Charles, 
who  for  the  past  two  years  has  filled 
the  position  of  announcer  and  program 

director  at  WEAO,  the  Ohio  State  Uni- 
versity Station  at  Columbus.  Mrs. 

Charles  possesses  tact  and  common 
sense,  and  none  of  the  glaring  defects 
of  some  of  her  sisters.  She  is  a  violinist 

of  ability,  contributing  often  to  the 
programs  of  this  very  good  small  station. 
She  is  the  wife  of  F.  G.  Charles,  Pro- 

fessor of  Horticulture  at  the  university, 
and  the  mother  of  two  fine  boys. 
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Scenes  at  WHO,  Des  Moines,  Iowa 

Remote  control  broadcasting  is  handled  at  WHO  by  means  Here   is   a   pile   of  mail   and   telegrams   received   by 
of  an  operator  and  the  truck  shown  in  the  picture  above  WHO  after  broadcasting  the  world's  series  last  year 

Operator  Bennett,  at  the  panel,  and  Operator  Ryan,  at  desk,  of  the  radiophone  transmitter  belonging  to  WHO  at  Des  Moines,  Iowa 
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(  very  Station  is  the  Best 
in  the  World 

Gwen    Wagner  Makes   Startling 
Discovery  But  Remains    Unmoved 

IN  making  the  rounds  of  the  various 
Chicago  radio  studios  during  the 
last  six  months,  I  have  been  surprised 

to  learn  from  announcers,  directors  and 
others  vitally  interested,  that  each 
station  is  the  best  in  the  United  States, 
or,  if  it  come  right  down  to  it,  in  the  world. 

Perhaps  I  should  have  said  I  used  to  be 
surprised,  for  of  late  I  refuse  to  be  thrown 
into  a  kind  of  panic  when  an  announcer 
or  a  director  takes  me  aside  and  tells 
me  confidentially  that  his  is  the  best 
station  on  the  air.  XYZ  may  be  a  good 
station,  but,  just  between  him  and  me, 

it  can't  compare  with  ABC,  which,  of 
course,   is  his. 

Now  it  is  obviously  impossible  for  each 
station  to  be  the  best.  Even  I,  who  am 
naturally  of  a  trusting  nature,  have  at 
last  been  able  to  see  that.  Indeed,  there 
have  been  times  when  I  have  wondered 
whether  or  not  some  of  them  were  very 
good  stations. 

Beane  is  a   Clam 

"PDGAR  A.  BEANE,  supervisor  of -■-^  radio,  for  the  ninth  district,  tells 
me  there  are  24  radio  stations  in  and 
near  Chicago,  17  of  which  operate  in  the 
city  proper.  He  also  tells  me  that  20 
of  these  24  rank  among  the  best  stations 
in  the  country.  Six  of  these  20  stations, 
according  to  Mr.  Beane,  belong  in  the 
front  row. 

Mr.  Beane  is  a  man  of  discretion. 

When  I  attempted  to  learn  which  sta- 
tions   he    included    in    this    magic    half 

dozen,  he  immediately  emulated  the  well- 
known  clam.  If  he,  in  all  his  manifold 
wisdom  anent  radio,  refuses  to  designate 

Chicago's  premier  stations,  certainly  I 
would  blush  to  think  of  doing  such  a thing. 

In  presenting  this  brief  review  of  Chi- 
cago radio  stations  I  shall  not,  therefore, 

attempt  to  classify  them  as  to  their  rela- 
tive virtues.  Neither  shall  I  attempt  to 

carry  the  reader  down  the  list  of  the  entire 
24.  I  haven't  been  in  all  the  studios  for 
one  thing  and  for  another  I  think  a 
review  of  24  of  anything  is  too  much  for 
one  sitting. 

Review    at    Random 

"DECAUSE  I  have  occasion  to  visit 
-L*  the  studios  a  great  deal,  I  have 
recorded  the  names  and  telephone  num- 

bers of  the  stations  in  a  little  book.  They 
have  been  put  in  there  at  random  and 
have  nothing  to  do  with  the  status  of  the 
stations.  In  reviewing  the  studios  I  am 
going  to  follow  the  list  in  my  book. 
WOK  appears  first.  It  has  been  a 

long  time  since  I  have  been  in  the  studio 

and  I  don't  recall  having  been  particu- 
larly impressed  when  I  was  there.  Per- 
haps it's  because  radio  studios,  like  all 

other  places,  have  always  struck  me  as 
having  their  own  peculiar  atmosphere 
and  WOK,  as  I  remember  it,  had  so  little 

of  this  "atmosphere"  as  to  be  almost 
negligible. 

In  speaking  of  KYW,  I  shall  have  to 
refer  to  two  studios — one  which  is  in  the 

Hearst  Square  building  and  one  which 
is  in  the  Fine  Arts  building.  I  have  never 
been  in  the  Fine  Arts  building  studio. 
I  am  told,  though,  that  it  looks  like  a 

king's  palace  and  that  the  programs 
which  are  broadcast  from  there  (and 
which,  by  the  way,  consume  but  one 
hour  each  day),  are  priceless  gems  of 
radio    entertainment. 

The  Hearst  Square  studio  is  different. 
If  I  sang  or  played  the  piano  before  a 
microphone  I  think  I  should  prefer  to 
do  it  in  the  Hearst  Square  studio.  Not 
that  I  think  this  is  an  ideal  studio.  I 

don't.  It  has  an  air  of  gypsy-like  aban- 
don about  it  that  is,  I  suppose,  not  en- 

tirely the  proper  thing.  Singers  and 
musicians  stroll  in  and  out  in  the  most 
carefree  manner  imaginable.  Even  the 
programs  from  this  studio  have  always 
struck  me  as  having  been  put  on  in  much 
the  same  carefree  way.  Thus,  the  stand- 

ard achieved  is  a  wavering  one — some- 
times high,  sometimes  low.  But  for 

myself,  I  rather  like  this  carefree — and 
careless — at  mosphere. 

Nutty  Club  Doings 

ON  a  cold  and  wintry  night  I  was  taken 
out  on  the  roof  of  the  Broadmoor 

hotel  and  piloted  to  the  little  cabin  affair 

that  houses  WBBM's  machinery.  At 
that  time  I  was  told  it  was  about  as 

powerful  as  could  be  obtained  for  broad- 
casting. I  don't  know  anything  about 

radio  equipment.  Unfortunately,  I  don't 
believe  that  WBBM's  station  in  general 
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lives  up  to  its  equipment.  So  far  as  I 
have  been  able  to  discover,  its  most  dis- 

tinctive feature  is  the  "Nutty  Club,"  one 
of  those  entertainments  that  start  at 

midnight  and  continue  until  everybody 
has  either  shut  off  the  receiving  set  for  the 

night,  or  torn  it  up.  On  this  "Nutty 
Club"  program,  requests  are  answered 
and  snatches  of  conversation,  alleged 
bits  of  humor,  etc.,  broadcast,  all  de- 

signed, I  believe,  to  interest  that  type  of 
listener  who  wants  to  make  a  night  of  it. 
I  have  heard  listeners  complain  to  high 
heaven  about  the  station  holding  the  air 
with  such  nonsense  but  for  myself  I 

found  it  rather  funny — even  though 
silly. 

WBCN  has  a  feature  something  like 

WBBM's  "Nutty  Club."  It's  called  the 
"Pirate  Ship"  and  all  the  listeners  are 
taken  on  a  trip  on  this  fearsome-sounding 
vessel.  I  was  rather  intrigued  with  the 
way  they  dipped  water  out  of  a  bucket 
in  front  of  the  microphone  to  make  it 
sound  like  the  slashing  of  waves  and  I 
thought  it  was  funny  when  they  rattled  a 
lot  of  broken  bottles  and  things  around  in 
a  box  in  imitation  of  clanking  chains  and 
shivering  timbers,  but  otherwise  I  was 

somewhat  bored.  I  mention  the  "Pirate 

Ship"  because  I  have  found  that  it  is 
WBCN's  chief  bid  for  fame. 

Jerry's    Accent 

TERRY  SULLIVAN  plants  himself  in 

"  front  of  the  microphone,  throws  out 
his  chest  and  carols  "Chi-CAW-go," 
and  WQJ's  chief  gun  is  fired.  Whenever 
anyone  mentions  WQJ  they  mention  this 

"Chi-CAW-go."  I  hear  little  comment 
on  anything  else.  If  I  were  a  woman 

who  kept  house,  though,  I'd  listen  in  to 
WQJ's  home  economic  program  conduct- 

ed by  Helen  Harrington  Downing.  I 
once  interviewed  her  and  she  is  vastly 
interesting  and  endowed  with  that  gift 

so  rare  among  women — a  sense  of 
humor. 

The  first  time  I  visited  WHT's  studio 
was  fully  six  months  ago.  At  that  time 

I  went  away  thinking,  "That  is  probably 
the  most  beautiful  and  the  most  soulless 

studio  I  have  ever  seen."  It  had  every- 
thing to  make  it  perfect — gorgeous  sur- 

roundings, a  pipe  organ,  a  piano,  all 
kinds  of  devices  a  radio  studio  had  ever 

heard  of,  and  it  was  as  cold  and  uninspir- 
ing a  place  as  I  have  ever  been  in. 

Pat   Pat   on    the    Back 

Q  EVERAL  months  ago  I  went  back  to 

^  WHT  and  although  the  studio  and  the 
equipment  was  the  same,  the  whole 
atmosphere  was  different.  The  place 
glowed.  It  was  alive.  It  was  warm  and 

cheerful  and  inviting  and  I  enjoyed  being 
there  so  much  I  almost  forgot  to  leave. 
Where  the  credit  for  this  change  belongs 
I  cannot  say.  I  suspect  Pat  Barnes,  the 
announcer,  and  Al  Carney,  the  organist, 
for  if  two  people  ever  worked  in  better 
accord   or  ever   had   a   clearer   and   finer 

vision  of  the  possibilities  of  radio  than 

Pat  and  AI  I  don't  know  who  they  are. 
They  even  take  so  forbidding  a  subject 
as  the  weather  report  and  make  it  so 
scintillating  (by  introducing  musical 

effects,  etc.),  that  if  you  haven't  heard  it 
you've  missed  one  of  the  most  distinc- 

tive features  on  the  air.  Everything  in 
and  about  this  studio  lives  up  to  this 
standard  of  excellency,  in  my  opinion, 
save  for  the  introduction  of  advertising 
announcements  which  I  think  are  as 

obnoxious  as  anything  could  possibly  be. 

They've  got  a  little  four  or  five  piece 
orchestra  out  at  WENR  that's  a  corker. 
It  sounds  like  a  whole  symphony  and  it 

furnishes  the  most  tantalizing,  hypnotiz- 
ing music  I  have  ever  had  the  pleasure  of 

listening  to  over  the  air.  How  they 
manage  to  get  so  much  music  out  of  so 

few  pieces  I  don't  know,  but  I  do  know 
that  that  corking  little  orchestra  lifts 
WENR  out  of  the  class  of  being  merely  a 

"nice  little  station,"  which,  were  it  not 
for   that   crchestra,   it   would   be. 

To  be  quite  frank  and  honest  I've 
never  given  WMBB  much  thought. 
Whenever  anybody  mentions  WMBB 
I  always  think  of  Clyde  Hager,  until 
recently  the  announcer,  and  lever  of  the 
station  itself.  Mr.  Hager  has  shown  me 

gobs  and  gobs  of  letters  proving  his  con- 
tention that  WMBB  is  the  best  station 

on  the  air  and  I  have  always  wound  up 

by  thinking  that  Clyde  Hager  is  a  peach 
of  a  chap  and  that  I  like  him  very  much. 

This  probably  doesn't  mean  a  great  deal 
and  yet,  perhaps  it  does. 

The  first  time  I  was  in  the  studio  of 

WGES  I  heard  a  long  dissertation  on  the 
subject  of  flowers  given  by  a  woman  who 
possessed  the  most  beautiful  speaking 
voice  I  had  ever  heard.  After  the  magic 

of  her  voice  was  gone  I  felt  somewhat 
clammy.  In  other  words,  all  the  life 
had  gone  out  of  the  studio.  It  never 

came  back.    For  me,  it  hasn't  to  this  day. 

High  Brow  Station 

WHENEVER  I  hear  WMAQ  men- 
*  ̂  tioned  I  think  of  some  great  artist, 

playing  the  piano  or  the  violin  before  a 
select,  but  small,  audience.  In  plain 

language,  WMAQ  is  Chicago's  "high 
brow"  station.  You  could  listen  in  from 
now  until  WMAQ  sings  its  swan  song 
(if  it  ever  does),  and  you  would  never 
hear  a  single  song,  a  single  word  or  a 
single  breath  of  any  kind  that  would  give 
you  the  slightest  offense.  The  only  thing 
is  that  you  might  find  it  difficult  to 
move  for  a  great  while  in  such  a  rarified 
atmosphere.  I  believe  this  is  exactly 
the  kind  of  an  atmosphere  that  Miss 

Judith  Waller,  the  capable  woman  in 

charge  of  WMAQ's  programs,  set  out  to 
create.  Her  idea  is  that  radio  should  be 

educational  as  well  as  entertaining  and 
she  is  pioneering  along  this  line. 

WJJD  is,  you  know,  the  Mooseheart 
station.  Consequently,  the  children 
who  live  in  Mooseheart  appear  frequently 
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on  the  programs.  It  gives  WJJD  a 

somewhat  juvenile  air  that  some  folks 

like  and  some  folks  don't.  It  is  not,  I 
would  say,  a  particularly  well-balanced 
station  in  the  way  of  program  production. 

One  of  Magic  Six 

DOBERT  BONIEL,  announcer  for 
-*-*-  WEBH,  always  refers  to  his  station 

in  a  kind  of  bated  breath,  as  though  he 

were  talking  of  something  almost  too 
wonderful  to  be  true.  If  you  must  stand 
around  in  awe  of  good  radio  stations, 
then  WEBH  is  a  good  place  to  do  the 
standing.  I  am  sure  it  is  one  which  Mr. 
Beane  includes  in  his  magic  half  dozen. 
If  I  were  making  such  a  list  I  know  I 
should.  WEBH  has  practically  every- 

thing to  its  advantage.  It  is  ideally 

situated  in  one  of  Chicago's  most  beauti- 
ful hotels  and  its  windows  open  onto 

Lake  Michigan.  It  has  the  music  of  the 
Oriole  orchestra  to  broadcast  and  it  has 

an  excellent  staff  of  musicians  and  singers. 

I  have  thought  that  many  of  them  ap- 
peared too  frequently  for  their  own  and 

the  station's  good,  but  that  is  merely  a 
personal  opinion.  WEBH  has,  as  you 

know,  recently  become  associated  with 
the  Chicago  Herald  and  Examiner. 

There's  something  sound  and  stable 
about  WLS.  It  makes  its  greatest 

appeal,  I  believe,  to  listeners  who  live 
in  the  country,  but  it  also  furnishes 
distinctly  enjoyab  e  programs  for  any 
listener  anywhere.  WLS  suffered  much, 
however,  when  it  lost  George  Hay,  its 
announcer  for  many  months.  Even  i 

you  didn't  care  anything  about  the  pro- 
gram it  was  a  joy  to  listen  to  George 

Hay's  voice.  They  have  not  found  any 
one  to  replace  him  and  I  doubt  if  they 
ever  will.  Incidentally,  their  new  studio 

is  a  very  gorgeous  place. 
I  was  in  the  studio  of  WSBC  just  once 

and  that  was  to  cover  a  program  put  on 

by  children  10  years  old  and  under. 
I  enjoyed  this  immensely.  However,  I 

have  never  been  back  and  I  don't  believe 
I  have  ever  heard  of  this  station  since. 

WGN  Gets  Palm 

TF  one  can  judge  a  station  simply  from 

*-  having  heard  it  on  the  air,  I  should  like 
to  hand  some  kind  of  a  palm  to  WGN. 
This  fondness  that  I  seem  to  have  devel- 

oped for  WGN  began,  I  think,  when  I 
heard  Quinn  Ryan  broadcast  a  football 

game.  I  know  nothing  about  football. 
I  might  add  that,  up  until  I  heard  Mr. 

Ryan  broadcast  a  game,  I  didn't  care 
anything  about  it.  But  I  enjoyed  Mr. 

Ryan's  description  of  the  game  so  much 
that  ever  since  I  have  been  itching  to  see  a 
football  game.  He  made  that  game  live. 
He  threw  in  the  rain  and  the  mud  and 

the  lowering  clouds  and  all  the  other 

things  necessary  to  create  the  atmos- 
phere and  to  paint  the  picture.  That 

demands  intelligence  and  there's  just  as 
much  room  for  intelligence  in  a  radio 
station  as  there  is  in  anything  else. 
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How  to  Build 

A  Simple  Frequency  Meter 
WHEN  approximately 

 600  broad- 
casting stations  are  operating 

on  the  wave  bands  between  550 
to  1,500  kilocycles  (545  to  200  meters), 
with  a  separation  of  only  ten  kilocycles, 
and  with  a  dozen  other  services  similarly 
restricted  at  the  upper  and  lower  ends 
of  the  wave  spectrum,  there  is  not  only 
justification  but  a  demand  for  means 
of  measuring  frequencies  of  transmitting 
stations.  In  fact,  this  necessity  may 
become  so  insistent  and  widespread  in 

the  future  that  great  -numbers  of  radio 
amateurs  and  broadcast  listeners  will 

equip  their  receiving  stations  with 
apparatus  for  determining  the  frequencies 
or  wave  lengths  of  distant  broadcasting 
stations. 

In  contemplation  of  an  increasing 
need  for  information  about  methods  and 

means  of  frequency  measurements,  Mor- 
ris S.  Strock  of  the  Radio  Laboratory  of 

the  Bureau  of  Standards  has  designed 
and  built  complete  equipment  for  making 
such  determinations.  Fortunately,  this 
apparatus  is  not  necessarily  restricted 
in  production  to  laboratories,  with  their 
elaborate  facilities,  but  may  be  duplicated 
by  experimenters  who  are  in  the  habit 

of  "rolling  their  own,"  as  this  stock 
phrase  applies  to  the  making  of  home- 

made radio  receiving  outfits.  Then, 
too,  the  cost  need  not  be  excessive — 
in  fact,  Mr.  Strock  specifies  low  cost 
and  adaptability  to  available  apparatus 

of  experimenters  among  the'  require- 
ments sought  in  the  original  design. 

COMPACT  and  portable  (in  the 

sense  of  not  requiring  a  "carry-all" 
or  motor  truck  to  haul  it  around)  are 
among  the  other  possible  requirements 
specified.  This  is  accomplished,  in  a 
measure,    when    we   are   told   that   there 

By  S.  R.  WINTERS 
are  only  three  units  including  your 
radio  receiving  set.  The  other  integral 
parts  of  this  equipment  are  a  frequency 

meter  (wave-meter)  and  a  radio-fre- 
quency generator.  Any  wave  length 

between  545  and  200  meters,  the  band 
assigned  to  broadcasting  services,  can 
be  measured  by  means  of  this  apparatus. 
By  the  use  of  harmonics,  measurements 
of  frequencies  used  by  radio  amateurs 
may  also  be  made.  Accuracy,  by  all 
means,  is  stressed  as  an  absolute  require- 

ment of  this  equipment  and,  if  the  in- 
structions outlined  by  the  Radio  Lab- 

oratory of  the  Bureau  of  Standards  are 
followed  unerringly,  an  accuracy  of  0.5 
per  cent  may  be   reasonably  expected. 
The  frequency  meter  or  wavemeter 

included  in  this  portable  measuring 
apparatus  consists  of  an  inductance 
coil,  a  variable  condenser  and  a  reson- 

ance or  tuning  indicating  device  such 
as  a  D.  C.  milliammeter.  The  latter 
serves  the  purpose  of  making  known 
when  the  instrument  has  been  properly 
adjusted  to  the  signal  of  the  distant 
broadcasting  station  or  other  source  of 
radio-frequency  power  which  is  subject 
to  measurement.  The  use  of  a  variety 
of  sizes  of  coils  of  wire,  thus  varying  the 
inductance,  gives  a  larger  latitude  of 
wave  lengths  or  frequencies  which  may 
be  measured.  Minimum  variations  in 
inductance  of  the  coils  of  wire  and  in 

capacity  of  the  variable  condenser  for 
any  arbitrary  setting  of  the  condenser 
should  be  required  in  choosing  such 
parts  for  the  purpose  outlined  in  this 
article.  Only  the  rotating-plate  type 
of  condenser  is  suitable,  and  this  rotation 

should  be  continuous  through  360  de- 
grees, inasmuch  as  stops  may  shift  the 

position  of  the  rotating  plates.  Other 
requirements    specified    by    the    Bureau 

of  Standards  are:  A  condenser  dial 
capable  of  indicating  minute  changes 
in  adjustment;  means  of  obviating  the 
effect  of  body  capacity  and  of  obtaining 
a  slow  movement  of  the  rotating  plates; 

and  a  circuit  of  low  radio-frequency 
resistance.  Of  necessity,  the  frequency 
meter  must  be  calibrated  before  being 
placed  into  this   particular  service. 

\  SENSITIVE  type  of  resonance 
•£*-  indicator,  designed  by  the  Bureau 
of  Standards  and  described  in  its  Scien- 

tific Paper  No.  502,  is  recommended  for 
use  where  the  experimenter  is  not  already 
equipped  with  a  suitable  frequency 
meter.  This  government  type  of  reson- 

ance indicator  essentially  consists  of  a 

crystal  detector  and  a  direct-current 
milliammeter,  the  latter  measuring  device 

affording  a  full-scale  deflection  with  not 
more  than  one  or  two  milliamperes. 
Anticipating  that  objections  will  be 
raised  to  the  use  of  a  crystal  detector, 
Mr.  Strock  promptly  meets  this  protest 

with  this  assurance,  "It  has  been  found, 
however,  that  if  a  detector  of  substantial 
mechanical  design  which  is  equipped 
with  a  good  galena  crystal  is  used,  no 
difficulty  is  experienced  in  maintaining 

a  sensitive  adjustment."  A  complete 
description  of  this  type  of  resonance- 
indicator,  including  information  on  the 
number  of  turns  of  wire  constituting  the 
coils,  is  contained  in  Bureau  of  Standards 
Scientific  Paper  No.  502,  which  can  be 

purchased  for  five  cents  from  the  Super- 
intendent of  Public  Documents,  Govern- 

ment Printing  Office,  Washington,  D.  C. 
To  secure  sufficient  sensitivity,  however, 
for  use  with  the  low-power  generator 
described,  the  coupling  coil  used  in  the 
resonance-indicating  circuit  should  have 

(Turn  to  page  36) 
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more  turns  than  those  specified  in 
Scientific  Paper  502. 
The  radio-frequency  generator,  the 

third  requisite  unit  of  this  wave-length- 
measuring  equipment,  embodies  the  use 
of  a  coil  of  wire,  a  variable  condenser, 
and  a  vacuum  tube.  The  wave  length 
range  of  this  generating  device  may  be 
extended  by  the  use  of  different  sizes 
of  coils  of  wire,  thus  varying  the  in- 

ductance. "A  fundamental  requirement 
of  a  generator  when  used  in  conjunction 
with  a  frequency  meter  and  radio  receiv- 

ing set,"  specifies  Mr.  Strock,  "is  that 
it  be  of  sufficient  power  to  permit  pre- 

cise adjustments  of  the  frequency  meter. 
The  latter  device  when  equipped  with 
the  type  of  resonance  indicator  pre- 

viously described  permits  the  use  of  a 

low-power  generator  having  an  electron 
tube  operated  by  dry  batteries.  Other 
requirements  of  the  generator  are  that 
it  be  capable  of  gradual  frequency 
variation,  that  it  be  simple  in  operation, 
and  that  it  maintain  a  constant  fre- 

quency, for  a  particular  adjustment 
during  the  time  interval  required  for  a 

measurement." 

XJARTLEY'S  circuit,  so  widely  used 
-'--'-by  radio  amateurs,  is  employed 
in  this  generator.  The  cost  of  con- 

structing the  latter  is  even  less  than 
that  imposed  in  building  the  frequency 
meter,  previously  described.  A  sche- 

matic diagram  reproduced  with  this 
article  indicates  to  experimenters  the 
manner  of  construction.  The  necessary 
frequency  range  of  this  generator  is 
from  300  to  3,000  kilocycles  (approxi- 

mately 1,000  to  100  meters).  This 

wave-length  latitude  is  insured  by  virtue 
of  two  coils  of  wire  and  a  variable  con- 

denser, the  capacity  of  the  latter  being 
0.001   of  a   microfarad. 

The  generator  model  built  by  the  Radio 
Laboratory  of  the  Bureau  of  Standards  is 

self-contained,  space  reservations  being 
made  for  the  dry-cell  "A"  and  "B"  bat- 

teries and  for  the  inductance  coils.  The 

variable  condenser,  vacuum-tube  socket, 
and  rheostat  are  mounted  on  the  under 

side  of  a  wooden  panel.  The  parts  are 
arranged  compactly  on  the  panel,  which 

is  in  the  interest  of  short  connecting  wires 
and  accommodations  inside  of  the  cabinet 

for  batteries.  The  "B"  battery  consists 
of  at  least  three  22J^-volt  units,  and  the 
kind  of  vacuum  tube  employed  permits  of 

the  use  of  dry-cell  "A"  batteries.  If, 
however,  portability  and  compactness  can 
be  sacrificed,  it  is  advisable  to  employ  a 
higher  voltage  than  67  %  volts  on  the 
plate  of  the  vacuum  tube.  The  boosting 
of  the  plate  voltage  increases  the  power 

of  the  generator,  with  the  added  advant- 
age of  using  looser  coupling  between  the 

generator  and  the  frequency  meter.  In  a 
final  analysis,  this  means  a  liberalizing  of 
precautions  that  would  otherwise  be 
necessary  in  measuring  the  frequencies 
of  the  broadcasting  stations. 

Inductance  coils  used  with  the  genera- 
tor are  of  the  spiderweb  design;  chiefly, 

because  they  are  easily  wound  to  tlie  re- 
quired inductance  without  the  necessary 

selection  of  a  cylindrical  winding  form  of 
a  specified  diameter.  Then,  too,  the 
spiderweb  type  is  compact.  Where  it  is 
desired  to  embrace  a  frequency  range 
from  300  to  1,400  kilocycles,  50  turns  of 
No.  22  American  Wire  gauge  double  cot- 

ton-covered wire  are  required;  the  com- 
pleted coil  being  6)4  inches  in  size,  out- 

side diameter,  and  3  inches  in  size,  inside 
diameter.  If,  however,  the  frequency 
range  to  be  covered  extends  from  800  to 
3,000  kilocycles,  the  coil  consists  of  20 
turns  of  No.  20  double  cotton-covered 
wire.  The  size  of  the  finished  inductance 
coil  is  6  inches  in  diameter,  outside 
measurement,  and  3  inches  in  diameter, 
inside  measurement.  The  two  terminals 

of  each  coil  are  anchored  to  the  card- 
board form,  projecting  outward  about  six 

inches;  while  a  third  terminal  is  formed 
by  soldering  a  wire  to  a  point  near  the 
center  of  the  coil.  These  three  terminals 

are  identified  with  binding  posts  on  the 
panel  of  the  generator.  This  type  of  coil 
is  recommended  for  convenience  and  com- 

pactness, not  because  it  is  any  more 
efficient  than  a  cylindrical  coil. 

"I7ARIABLE  condensers  adapted  to  this 
*  use  require  a    maximum    capacity   of 

0.001   of  a   microfarad.     This  is  the   de- 

termining factor  upon  which  is  based  the 
number  of  turns  of  wire  in  the  inductance 
coils,  described  in  a  previous  paragraph. 
The  capacity  and  inductance  thus  pro- 

vided permit  of  embracing  the  range  of 
frequencies  from  300  to  3,000  kilocycles 
(approximately  1,000  to  100  meters). 
The  condenser  should  be  equipped  with 
a  dial  and  a  type  of  knob  which  will 
permit  attaching  a  wooden  strip  of  about 
fourteen  inches  in  length.  This  will  allow 
adjusting  the  condenser  without  causing 
body  capacity  effect  or  making  it  neces- 

sary to  shield  the  outfit.  A  diagram 
illustrating  this  article  indicates  the 
manner  of  wiring  of  the  generator. 
"The  method  of  obtaining  primary 

frequencies,"  explains  Mr.  Strock  in  de- 
scribing the  method  of  calibration  and 

use  of  this  frequency-measuring  equip- 
ment, "for  the  calibration  employs  the 

principle  of  zero  beat  and  permits  of  a 

high  degree  of  precision.  If  an  unmodu- 
lated primary  frequency  signal  is  being 

received  (WWV,  the  Radio  Laboratory 
of  the  Bureau  of  Standards  or  6XBM, 
Stanford  University,  California)  it  will 
be  most  convenient  to  first  adjust  the 

receiving  set  to  the  point  of  self-genera- 
tion. If  a  non-generating  receiving  set  is 

used,  it  is  necessary  to  tune  it  approxi- 
mately to  the  transmitting  station  and 

then  adjust  the  generator  until  an  audible 
beat  note  is  produced  in  the  head  tele- 

phones of  the  receiving  set.  Retuning 
the  receiving  set  slightly  will  produce  a 
beat  note  of  maximum  intensity.  If  a 
broadcasting  station  is  being  received,  the 
set  is  tuned  to  maximum  signal,  but  is  not 
adjusted  to  a  generating  condition.  The 
generator  is  then  tuned  until  it  produces 
an  audible  beat  note  with  the  incoming 
carrier  frequency. 

YX7"HEN  the  desired  transmitting  sta- 
'  "  tion  has  been  tuned  in  on  the  receiv- 

ing set,  the  local  generator  must  be 
adjusted  to  a  condition  of  zero  beat  while 
the  receiving  set  is  in  a  non-generating 
condition.  This  adjustment  transfers  the 
frequency  of  the  distant  station  to  the 
local  generator.  It  must  be  made  with 

(Turn  to  page  55) 

Morris  S.  Strock,  of  the  Radio  Laboratory  of  the  Bureau  of  Standards,  and  the  equipment  designed  for  use  by  amateurs  and 
broadcast  listeners  in  measuring  frequencies  of  a  distant  transmitter.     By  this  method  you  can  also  calibrate  your  receiver 
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Some  Data  on 

Storage   Battery    Elimination 
PROBABLY  the  most  common  way 

of  getting  rid  of  a  storage  battery 

and  its  necessary  care  is  the  sub- 
stitution of  dry  cells.  This  requires  the 

use  of  dry  cell  tubes — which  are  known 
to  be  somewhat  inferior  to  storage  bat- 

tery tubes  in  many  respects.  Besides, 
the  upkeep  cost  of  a  dry  cell  set  is  not 
inconsiderable. 

Where  one  uses  a  regenerative  receiv- 
ing set  of  the  ordinary  type,  coupled  with 

two  stages  of  transformer-coupled  audio 
amplification,  a  very  effective  plan  con- 

sists in  employing  a  dry  cell  detector 
tube  and  storage  battery  type  amplifier 
tubes,  the  latter  to  be  lighted  through 
a  transformer  on  110  volts  alternating 
current  from  the  house  lighting  service. 

It  is  well  known  that  a  dry  cell  tube  is 
as  good  as  a  storage  battery  tube  for 

detection  purposes — and  that  where  the 
dry  cell  tube  fails  to  compare  with  the 
larger  tubes  is  in  the  amplifier.  Of  course, 

one  may  adopt  a  "power"  dry  cell  tube 
like  the  UX-120,  but  he  may  not  care  to 

supply  135  volts  of  "B"  battery,  besides 
22  1-2  volts  of  "C"  battery  for  it,  in 
order  to  gain  results  about  as  good  as 
can  be  had  with  ordnary  storage  battery 
tubes. 

The  Connections 

T  ET  us  examine  Fig.  1  for  the  details 

-"  of  the  circuit.  Fig.  2  gives  the  same 
thing  in  plan  view,  showing  the  actual 
connections  of  the  instruments.  Hence 
the  scheme  may  find  interest  not  only 
on  the  part  of  those  who  wish  to  build  a 
set  but  for  those  who  already  have  such 

a  set  and  wish  to  get  "A"  battery  "juice" 
in  simpler  fashion. 

So  far  as  the  radio  results  are  con- 
cerned, the  connections  are  exactly  like 

the  most  satisfactory  type  of  3  tube 
receiving  set.  See  the  directions  given 
for  the  3  tube  regenerator  in  the  Blueprint 
Section  of  Radio  Age  for  December  for 
further  details  on  this  type  of  receiver. 

At  the  left  in  Fig.  1  we  have  the 

coupler — composed  of  the  primary,  whose 
terminals  are  labelled  "ANT"  and 

"GND";  the  secondary,  with  terminals 
labelled  "G"  and  "F"  and  the  tickler, 
at  the  top.  The  variable  condenser  is 
shown  at  CI.  The  grid  leak  and  grid 
condenser  are  G.  L.  and  C2,  respectively. 
R-l  is  the  filament  rheostat,  and  its 
resistance  should  be  6  ohms,  as  we  are 
adopting  a  WD-12  type  of  tube,  lighting 
on  one  dry  cell,  for  the  present  circuit. 
The  dry  cell  is  indicated,  with  its  polarity. 
C3  is  a  .001  or  .002  mfd.  fixed  condenser 
in  shunt  to  the  primary  of  the  first  audio 
transformer  Tl,  used  to  facilitate  regen- 

eration. Note  that  it  need  not  be  directly 

connected  to  point  "B"  on  the  trans- 
former, but  by  running  it  to  the  C-point 

or  filament,  the  condenser  C3  shunts  the 

"B"  battery  as  well,  thereby  shortening 
the  radio  frequency  path. 

Both  transformers  are  connected  in 
the  customary  manner,  their  filament 
posts  (F)  being  connected  to  the  negative 

This    Scheme    Only 
for  Loud  Speaker 

Operation 
By  Brainard  Foote 

end  of  a  4  1-2  volt  "C"  battery.  This 
battery  is  essential,  to  keep  the  grids 
charged  negatively  and  keep  out  any 
voltage  variations  arising  from  the 
alternating  current. 

Filament  Lighting 

NEXT  let  us  consider  the  filament 
lighting  system.  The  detector  tube 

is  lighted  on  a  dry  cell,  and  the  rheostat 
Rl  serves  to  control  its  illumination  as 
well  as  to  turn  the  detector  on  and  off. 

The  two  amplifier  tubes — which  are  of 
the  usual  5  volt,  1-4  ampere  type  like 
the  UV  201A  or  the  C  301A  or  the  new 

equivalents — obtain  their  filament  cur- 
rent from  the  A.  C.  system  through  a 

transformer.  Preferably  adopt  a  fairly 
large  size  transformer  for  this  work. 
The  type  that  is  suitable  is  employed 

ordinarily  for  ringing  door-bells  and  are 

known  as  "bell  ringing  transformers" 
or  "bell  ringers."  The  primary  is  con- 

nected to  the  110  volt  A.  C.  system  and 
the  secondary  of  the  chosen  tranfsormer 
should  be  capable  of  furnishng  about  8 
volts.  Rheostat  R2  must  have  range 
enough  to  reduce  the  applied  voltage 
for  the  tubes  to  5  or  less.  If  R2  has 
about  20  to  30  ohms  resistance  and  cur- 

rent-carrying capacity  of  at  least  1-2 
ampere,  it  will  do  very  nicely. 

Potentiometer    P    should    be    a    well 
made    instrument,    capable    of    accurate 

adjustment.  Its  resistance  should  be 
about  400  ohms.  Note  that  the  ground 
is  connected  to  the  movable  arm  of  the 

potentiometer,  as  well  as  the  minus  "B" 
lattery  and  the  plus  side  of  the  "C" battery.  Then,  by  accurately  setting 
the  potentiometer  so  that  it  is  at  the 
approximate  center  of  the  resistor  wind- 

ing, the  "hum"  otherwise  caused  by  the 
A.  C.  is  balanced  out. 

The  "B"  battery  is  shown  as  a  22  1-2 
volt  unit  and  a  45  volt  unit  in  series. 
Where  one  feels  that  this  voltage  is  not 

great  enough,  it  is  easy  to  use  two  45 
volt  units,  as  in  Fig.  2,  and  use  either 
the  22  1-2  volt  or  the  45  volt  tap  for  the 

detector  "B."  In  general,  the  22  1-2- 
volt  tap  gives  more  quiet  detector  action 
and  smoother  control,  though  the  45 
volt  may  be  a  little  better  for  volume  on 
local  stations.  Where  the  hum  bothers 

with  a  67  1-2  volt  "B"  battery,  the  use 
of  90  volts  will  stop  it. 

TN  ORDER  to  avoid  any  interference 
*■  by  the  alternating  current — which 
generates  fluctuating  magnetic  fields 
that  may  reach  the  audio  amplifying 
transformers,  it  is  a  good  plan  to  keep  the 
bell  ringing  transformer  and  its  rheostat 
at  some  distance  from  the  set.  The 
easiest  way  to  do  this  is  to  mount  the 
bell  ringer  and  the  rheostat  R2  on  a  little 
board  that  can  be  placed  behind  the 

receiving  cabinet.  Interference  by  in- 
duction may  occur  if  this  board  is  located 

too  close  to  the  audio  amplifier,  although 
it  can  cause  no  induction  upon  the 
coupler.  As  a  special  precaution  against 
this  induction,  transformer  Tl  may  be 

a  completely  shielded  instrument.  In 
any  case  it  is  a  good  idea  to  connect  the 

cores  of  both  transformers  to  the  "F" (Turn  to  page  40) 

Three  Tube  /fESE/vE/rAT/vs 
JETEC7V/?    TUBE  YVITH  TWO  STAGES  OF  At/O/O 
/wPL/FfCATfOn  -  T&jHsrvWEP  couF'leo 

Fig.  3.  This  is  the  schematic  circuit  of  the  conventional  three  circuit  re- 
ceiver. The  addition  of  the  battery  eliminator  is  shown  schematically  in 

Fig.  1  while  the  plan  view  is  shown  in  Fig.  2. 
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{Continued  from  page  37) 
binding  posts,  which  is  the  same  as 

"grounding"  them.  The  writer  knows 
of  several  very  compact  audio  amplifiers 
of  this  character  in  which  unshielded 
audio  transformers  are  located  within 
two  inches  of  the  bell  ringer,  without  a 
bit  of  induction.  However,  a  lot  depends 
upon  the  placement,  whether  or  not  the 
bell  ringer  and  Tl  are  at  right  angles 
magnetically,  etc.  Tl  is  the  most 
critical,  on  account  of  the  greater  am- 

plification its  output  undergoes,  so  that 
one  does  not  want  any  A.  C.  to  get  into 
it  by  induction.  It  sometimes  helps  to 
ground  the  core  of  the  bell  ringer — which 
is  always  a  shielded  instrument. 

The  careful  set  builder  will  want  to 

get  every  bit  of  "hum"  out  of  it  before 
he'll  be  satisfied,  even  though  it  doesn't interfere  with  the  music  when  a  station 

is  tuned  in.  It  is  very  easy,  anyway,  to 
adjust  the  set  so  that  it  is  almost  im- 

possible to  hear  the  A.  C.  hum,  except 
on  headphones. 

Loud  Speaker  Only 

jV"ATURALLY  the  set  is  not  intended -*-  '  for  headphone  use  since  it  would 
then  be  necessary  to  have  separate  A.  C. 
rheostats,  potentiometers  and  other  com- 

plications. As  it  stands,  the  receiver 
makes  up  admirably  and  works  with 

the  most  pleasing  reliability — provided, 
of  course,  that  your  house  electric  supply 

doesn't  fail!  The  power  consumed  is 
negligible  and  will  usually  not  be  enough 
to  register  on  the  house  meter.  Theo- 

retically, it  should  register  and  cost  in 
the  neighborhood  of  one  cent  for  twenty 
hours  of  reception. 

The  primary  of  the  bell  ringer  is  con- 
nected to  a  length  of  double  lamp  cord 

and  a  plug.     The  plug  can  be  inserted 

into  the  nearest  socket — be  sure  you  have 
110  volts,  60  cycles  alternating  current 
and  NOT  direct  current — before  you 
hook  it  up.  If  the  socket  has  a  pull- 
chain  switch,  it  will  be  easy  to  turn  the 
tubes  on  and  off.  This  may  also  be  done, 
of  course,  by  simply  inserting  the  plug 
and  withdrawing  it.  It  makes  no  differ- 

ence whether  the  dry  cell  tube  is  turned 
on  first  or  last,  but  since  you  can  not 

judge  the  detector's  action  with  the 
amplifier  off,  it  is  best  to  turn  on  the  110 
volts  first  and  then  gradually  turn  up  the 
detector  rheostat  Rl  to  the  proper  unit. 

Now  a  few  remarks  about  the  assembly 
of  such  a  set  and  the  changes  necessary 
in  converting  a  3  tube  storage  battery 
set.  Fig.  2  gives  the  plan  diagram,  show- 

ing in  addition  the  "B"  batteries,  "C" 
battery,  dry  cell  and  the  bell  ringing 
transformer  with  its  rheostat.  It  is 
best  to  rearrange  the  binding  post  strips 
as  suggested  in  Fig.  2,  placing  the  aerial, 
ground  and  dry  cell  terminals  at  the  left 
and  the  others  at  the  right.  Dotted  lines 
indicate  wire  connections  to  the  set. 
The  baseboard  and  the  bell  ringer  should 
not  be  nearer  than  6  inches  to  the  cabinet, 
if  possible,  unless  you  find  that  moving 
it  closer  does  not  cause  an  A.  C.  hum. 

"C"  battery  wires  should  be  extremely 
short,  and  the  potentiometer  should  be 
located  about  as  indicated,  if  possible. 

Wires  carrying  alternating  current — 
which  are  those  runningtotheoutside  posts 
of  the  potentiometer  and  to  the  filament 
binding  posts  of  the  two  amplifier  sockets 
should  be  placed  by  themselves,  espe- 

cially separated  from  the  grid  leads 
and  audio  transformers.  It  is  a  good 
stunt  to  twist  the  filament  wires  together, 
using  well  insulated  wires  for  the  purpose 
and  also  to  twist  together  the  two  con- 
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necting  leads  shown  dotted  from  the 
bell  ringer  to  the  set.  The  current  in  the 
two  wires,  traveling  in  opposite  direc- 

tions, sets  up  conflicting  magnetic  fields 
which  tend  to  lessen  any  induction. 

There  is,  however,  little  danger  of  induc- 
tion or  A.  C.  hum  unless  the  bell  ringer  is 

too  near  or  the  ground  connection  omitted. 

Keep  Away  from  Grid 

"VTOU  should  not  get  any  A.  C.  carrying 
■*-  wires  near  the  grid  condenser.  Re- 

member— the  only  wires  in  the  set  itself 
carrying  alternating  current  are  the  wires 
to  the  outside  posts  of  the  potentiometer 
and  those  to  the  filament  binding  posts 
of  the  audio  tubes.  It  is  best  to  adjust 
the  set  to  eliminate  the  hum  after  having 
tried  the  set  to  note  whether  it  receives 
broadcasting.  Then  tune  the  station 
out  and  bring  up  the  tickler  dial  until  the 
click  of  regeneration  is  heard.  Then 
back  it  until  the  oscillation  stops.  Next 
adjust  the  potentiometer  carefully  to 

find  the  "dead  spot"  where  the  grids  of 
the  audio  tubes  are  balanced  against 
audio  pick-up  of  alternating  current 
through  the  grid  return  wires.  The  set- 

ting pictured  in  Fig.  2  is  about  correct, 
since  it  is  supposed  to  balance  at  the 
center  of  the  potentiometer  winding. 
Be  sure  the  audio  tubes  are  good  ones, 
new  if  possible.  When  the  point  of 
balance  is  found,  vary  the  rheostat  R2, 
lighting  the  tubes  no  more  brightly  than 
is  consistent  with  good  volume  If  no 
improvement  in  volume  results  from 
increased  illumination,  move  it  back  to 
the  minimum  spot  again. 

It  will   probably  be   noticed  that  the 
rheostat  R2  may  be  turned  on  quite  far, 

lighting  the  tubes  over-brightly,   before 
(Turn  to  page  53) 

BELL     TQAt/5. 

Fig.  1.  Circuit  diagram  of  a  3-tube  receiver.  The  detector  is  a  dry  cell  tube  and  the  amplifiers  are  storage  battery 
tubes  lighted  on  alternating  current  through  a  transformer.  The  upkeep  is  greatly  reduced  in  this  way,  without  sacrific 
ing  results  in  the  least. 
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^|H^  Pick.  ~  XL-p& ctnd 

Hoolc^Xtp^S 

Conducted  by  Fred  Hill 

'T,HE  material  appearing  under  the  title  "Pickups  and  Hookups  by  Our  Readers"  in  RADIO  AGE,  is contributed  by  our  readers.  It  is  a  department  wherein  our  readers  exchange  views  on  various  circuits 
and  the  construction  and  operation  thereof.  Many  times  our  readers  disagree  on  technical  points,  and  it 
should  be  understood  that  RADIO  AGE  is  not  responsible  for  the  views  presented  herein  by  contributors, 
but  publishes  the  letters  and  drawings  merely  as  a  means  of  permitting  the  fans  to  know  what  the  other 
fellow  is  doing  and  thinking. 

BY  THIS  time  the  Internati
onal 

Radio  Week  tests  are  over;  all  the 
bloopers  have  gone  back  to  their 

customary  habits  of  e-e-e-e-e-owing  across 
a  wave  band;  the  little  canaries  have  been 
lost  in  the  din  of  the  American  broad- 

casters and  those  who  lost  sleep  and  a 
great  deal  of  patience  during  the  week  of 
trans- Atlantic  tests,  have  vowed  never 
again  to  attempt  the  impossible.  If 
anyone  were  never  a  believer  in  the  non- 
radiating  set,  one  night  during  the  tests 
would  have  cured  him  and  made  him  bel- 

low vociferously  for  the  scalp  of  the 
originator  of  the  regenerative  set.  A 

New  Year's  night  celebration  was  silent 
night  compared  to  the  racket  put  up  by 
the  regenerative  sets,  each  owner  search- 

ing diligently  the  air  lanes  for  a  stray 
European  signal. 

Naturally  many  people  picked  up  the 
signals  from  abroad,  but  most  of  the 
successful  ones  were  not  in  the  cities. 
Instead  the  wide  open  spaces  served  a 
useful  purpose  and  allowed  long  distance 
signals  to  be  heard  without  the  orchestral 
accompaniment  of  squeals,  hisses,  groans, 
spits,  fuzzes,  etc.,  which  are  more  or  less 
to  be  expected  in  congested  centers. 

Here's  hoping  by  next  year  we  will 
have  enough  good  non-radiating  circuits 
to  go  around  so  all  the  regenerative  re- 

ceivers in  the  cities  can  be  traded  in  for 
teething  rings. 

A  "TERRIBLE  radio  bug"  who  signs 
himself  "Scotty"  at  Union  Furnace, 

Ohio,  writes  in  to  make  this  column  with  a 
list  of  DX  stations  he  has  gathered. 

Scotty  didn't  do  so  well  on  his  list  because 
he  forgot  in  making  his  set  to  ground  the 
negative  A  battery  and  the  ground  con- 

nection of  the  set,  so  we  presume  by  this 
time  he  has  added  a  few  more  long  dis- 

tance records  to  his  list.  Scotty  better 
send  in  his  real  name  if  he  wants  a  DT 
button. 

T  EWIS  DRYER,  3833  Cress  Road, 

-^  Cleveland,  Ohio,  made  up  the  three 
tube  inductive  feedback  set  shown  in  the 
blueprint  section  of  the  December  Radio 
Age  and  to  prove  what  a  good  set  it 
turned  out  to  be  he  forwards  a  long  list 
of  calls  heard. 

T^VIAL  Twisters  who  want  to  save  time 
-'—'  and  space  can  make  up  their  DX 
list  very  easily  by  making  use  of  the 
Log-a-Wave  chart  which  appears  on 
the  last  page  of  each  issue  of  Radio  Age. 

Lewis  Dryer   

Baxter  Miller   

DIAL  TWISTERS 

...3833  Cress  Road   

....Box  1245   

..Cleveland,  Ohio 

..Huntington,  W.  Va. 

..Huntington,  W.  Va. 
...Newark,  N.  J 

...Lemon  Cove,  Calif. 

..Wayne,  Pa. 

..East  Lansing,  Mich. 
...Pittsburgh,  Pa. 

...Toronto,  Ont.,  Can. 
..Newell,  Pa. 

Jack  Reeder   

George  Pantelides... 
Earl  Whepley   

....622  16th  St   

....90  Court  St   

Spafford  Frink    ...St.  Luke's  School   
Robert  Brown   

Gerald  Hahn   

A.  T.  Pinard   

Percy  Donaldson   

415  M. A. C.Ave   

219  Albert  St   

....177  Beech  Ave.   

...Box  292   

This  convenient  log  has  a  line  for  each 
of  the  ninety-three  wave  channels,  each 
separated  10  kilocycles  from  the  other. 
There  is  enough  room  on  each  line  for 

several  of  the  broadcasting  stations'  call 
and  in  addition  three  columns  for  the 
first,  second  and  third  dial  settings,  in 
the  event  the  reader  has  a  three  dial 
set.  Tn  log  will  take  care  of  a  single, 
double  or  triple  dial  set. 

BAXTER  MILLER,  Box  1245,  Hunt- 
ington, West  Virginia,  promises  to 

stay  with  Radio  Age  until  static  is  elimi- 
nated, which  from  present  accounts  will 

be  quite  a  while.  In  the  same  mail  is  a 
letter  from  Jack  Reeder,  622  16th  St., 
Huntington,  West  Virginia,  who  promises 
to  stay  with  us  until  he  gets  Chili.  Both 
of  these  Huntingtonians  are  avid  readers 
of  Radio  Age  and  both  seem  to  twirl 
a  mean  dial  judging  from  the  lists  they 
send  in. 

GEORGE  PANTELIDES,  90  Court 
St.,  Newark,  N.  J.,  makes  quite  a 

comparison  when  he  tells  us  his  DX  list 
goes  from  one  extreme  to  the  other.  The 
span  is:  WOR,  a  few  blocks  away,  to 
2LO  which  is  about  3860  miles  distant. 
In  addition  he  logs  KGO  out  in  Oakland, 
which  we  believe  is  quite  consistent  DX 
work. 

"PARL  WHEPLEY,  Lemon  Cove, 
-L^  Calif.,  jots  down  enough  of  the 
western,  southern  and  eastern  stations  to 
entitle   him   to   a    DT   button.     He   also 

wants  to  get  into  the  radio  game  as  an 

operator  and  asks  for  data.  Take  ex- 
amination before  the  Radio  Supervisor, 

Department  of  Commerce,  at  San  Fran- 
cisco; then  when  license  is  secured  apply 

either  to  the  Radio  Corporation  or  the 
Federal  Telegraph  Co.,  at  San  Francisco. 
The  Shipping  Board  also  employs  oper- 
ators. 

"P  H.  PERAU,  210  East  Seventh  St., ■*-  •  Oswego,  N.  Y.,  made  up  the  B  elimi- 
nator blue-printed  in  our  January  issue 

of  Radio  Age,  reports  wonderful  success 
with  it,  and  has  added  it  to  his  home- 

made super,  telling  us  there  is  nothing 
on  the  air  he  cannot  receive.  More 

power  to  you! 

Q  PAFFORD  FRINK,  St.  Luke's  School, 
^  Wayne,  Pa.,  spent  a  good  deal  of  his 
nocturnal  Christmas  vacation  in  piling 
up  a  four  page,  single  spaced,  typewritten 
list  of  the  DX  stations  he  has  received 
during  the  holidays,  in  which  list  are 
included  eight  of  the  California  broad- 
casters. 

TTOME  builders  of  inductances  will 
■*--*■  get  a  great  deal  of  good  information 
out  of  a  technological  paper  just  released 
by  the  Department  of  Commerce,  Bureau 
of  Standards,  Washington,  D.  C.  It  is 

entitled  "Radio  frequency  resistance 
and  inductance  of  coils  used  in  broadcast 

reception"  by  August  Hund  and  H.  B. 
DeGroot.  It  is  No.  298  of  the  Bureau's 
technological  papers  and  may  be  secured 
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for  ten  cents  from  the  Superintendent  of 
Documents,  Government  Printing  House, 
Washington,  D.  C.  In  sending  remit- 

tances to  any|  government  department 
in  Washington  §  do  not  use  stamps — we 
pass  this  advice  along  because  the  gov- 

ernment sells  stamps  but  does  not  buy 
them   since   all   its   matter   is   franked. 

USING  the  old  ultra-audion  Robert 
Brown,  415  M.  A.  C.  Avenue,  East 

Lansing,  Mich.,  has  lined  up  enough  dis- 
tant station  calls  to  last  us  for  a  life  time, 

all  of  which  were  pulled  in  on  the  one 
tuber. 

A  LITTLE  thing  HkefKDKA  in  the 
-'•*-  same  town  with  him  does  not  bother 
Gerald  Hahn,  219  Albert  St.,  Pittsburgh, 
Pa.,  who  proceeds  to  pull  in  the  Cali- 
fornians,  Cubans,  Canadians  and  a  nice 
group  of  other  long  distance  stations. 

w E  ARE  curious  if  we  have  any 
readers  of  this  column  in  the  Re- 

public of  Mexico.  If  we  have  we  would 
like  to  hear  from  them,  even  if  they  write 
their  letters  in  Spanish.  We  would  like 
to  know  what  reception  conditions  are 
in  the  southern  republic.  If  any  dial 
twister  in  that  country  sees  this  para- 

graph, he  will  know  it  is  an  invitation 
to  send  us  a  little  description  of  reception 
conditions.  This  also  goes  for  Japan, 
although  we  prefer  to  have  our  Japanese 
correspondents  write  us  in  English — 

either  the  King's  or  Uncle  Sam's. 

JETTING  a  radio  set  for  Christmas, 
^J  rigging  it  up,  and  then  logging  78 
stations  is  no  small  achievement,  but 
A.  T.  Pinard,  177  Beech  Ave.,  Toronto  8, 
Ont.,  Canada,  did  it  and  sends  us  the 
list  to  prove  it.  He  is  not  partial  to  one 
side  of  the  continent  but  logs  both  of  them 
and  the  middle,  too. 

The  Magazine  of  the  Hour 

OERCY  A.  DONALDSON,  Box  292, 
-L  Newell,  Pa.,  liked  the  two  tube  ultra- 
audion  in  the  August  number  of  Radio 
Age  (1925)  so  well  he  made  one  and  then 
improved  it  a  bit.  His  log  of  stations 
is  a  wow.  He  wound  the  coil  on  a  3 

inch  tube  with  64  turns  of  single  silk 
No.  26  wire,  tapped  at  45,  55  and  64 
turns,  low  loss  condensers  and  good 
quality  apparatus  throughout.  On  tap 
No.  3  he  tuned  in  209  to  461  meters; 
on  tap  No.  2  he  tunes  lower  still,  and  on 
tap  1  into  the  amateur  class.  Altogether 
Mr.  Donaldson  is  tickled  with  the  old 
ultra-audion  as  are  many  readers  of  this 

magazine. 

HELP !     HELP ! 

Arthur  A.  Collins,  amateur 
9CXX,  at  Cedar  Rapids,  Iowa,  who 
recently  was  written  up  by  Arm- 

strong Perry,  has  had  such  an 
avalanche  of  letters  on  amateur 
transmission  and  reception  he  is 
almost  flooded. 

One  of  his  correspondents  was  a 
Japanese  radio  enthusiast  living  in 
Tckio,  whose  name  and  address 
Mr.  Collins  has  mislaid. 

If  the  Japanese  radio  fan  in 
Tokio  who  wrote  Mr.  Collins  sees 
this  notice,  please  communicate 
again  with  Mr.  Collins  at  514 
Fairview  Drive,  Cedar  Rapids, 
Iowa. 

An  Index  to  the  Best  in  Radio  Hookups 
How  long  have  you  postponed  making  that  favorite  hookup  of  yours  bscause  you  couldn't  find  reliable  and  clear diagrams?  We  have  laid  aside  a  limited  number  of  back  issues  of  RADIO  AGE  for  your  use.  Below  are  listed 
hookups  and  diagrams  to  be  found  in  them.  Select  the  ones  you  want  and  enclose  30  cents  in  stamps  for  each  one 
desired. 

— Tuning  Ou 
— Filters 
— A  Junior  Super-Heterodyne. 
— Push-Pull  Amplifier. 

March,  1924 

— An  Eight-Tube  Super-Heterodyne. 
— A  simple,  low  loss  tuner. 

.  Tuned  Radio  Frequency  Amplifii — Sii eflei  Set. 

April,  1924 

— An  Efficient  Super-Heterodyne  (fully  illustrated). 
— A  Ten  Dollar  Receiver. 
— Anti-Body  Capacity  Hookups. 
— Reflexing  the  Three-Circuit  Tuner. 

May,  1924 

— Construction  of  a  Simple  Portable  Set. 
— Radio  Panola. 
— Third  Installment  of  Radio  Age  Data  Sheets. 

June,  1924 

— Important  Factors  in  Constructing  a  Super-Heterodyne. 
— A  Universal  Amplifier. 
— Adding  Radio  and  Audio  to  Baby  Heterodyne. 
— Radio  Age  Data  Sheets. 

July,  1924 

— A  Portable  Tuned  Impedance  Reflex. 
— Operating  Detector  Tube  by  Grid  Bias. 
— A  Three-Tube  Wizard  Circuit. 

August.  1924 

— Breaking  Into  Radio  Without  a  Diagram. 
—The  English  4-Element  Tube. 
— Filtered  Heterodyne  Audio  Stages. 
— An  Audio  Amplifier  Without  an  "A"  Battery. 
September,  1924 

— How  Careful  Mounting  Will  Improve  Reception. 
— One  Tuning  Control  for  Hair's  Breadth  Selectivity. 
—Four  Pages  of  Real  Blueprints  of  a  New  Baby  Heterodyn 

November,  1924 

— Blueprints  of  a  Single  Tube  Loop  Set  and  a  Capacity  Feed- back Receiver. 
— -A  3-Tube  Low  Loss  Regenerator. 
— Mastering  the  3-Circuit  Tuner. 

December,  1924 

—Blueprints  of  a  New  8-Tube  Super-Heterodyne.  < 
— How  to  Make  a  Receiver  that  Minimizes  Static. 
— A  Trans-Atlantic  DX  Receiver. 

Efficient  Portable  Set. 
-A  Tuned  Plate  Regenerator. 
-Making  a  Station-Finder. 

February,  192S 

— A  Three  Circuit  Regenerator. 
— A  Real.  Low  Loss  Set. 
— Blueprints  of  a  3-tube  Reflex. 

March,  1925 
—A  5-Tube  R.  F.  Receiver. 
— How  to  Wind  Low  Loss  Coils. 
— A  Short  Wave  Receiver. 
— Blueprints  of  a  Two-Tube  Ultra  Audii 

Reflex. 

April,  1925 
— A  3-Tube  Portable  Set. 
— "B"  Voltage  from  the  A.  C.  Socket. 
— An  Amplifier  for  the  3-Circuit  Tuner. 
— Blueprints  of  a  Five-Tube  Radio  Frequency  Receiver. 

May,  1925 
— A  "Quiet"  Regenerator. 
—How  to  Make  a  Tube-Tester. 
— A  Unique  Suoer-Het  and  an  Improved  Reinarts. 
— A  Six  Tube  Portable  Receiver  Illustrated  with  Blueprii 

June,  1925 

— Reducing  Static  Disturbances. 
— A  Seven-Tube  Super-Heterodyne. 
—Browning-Drake  Receiver. 
— Overcoming  Oscillations  in  the  Roberts 
— An  Ideal  Set  in  Practical  Form. 

July,  1925 
— Learning  Tube  Characteristics. 
—How  Much  Coupling? 

— Blueprints  of  Conventional  Radio. 
— Symbols  and  Crystal  Detector  Circuit. 
August,  1925— 50c  per  copy 
— How  to  Attain  Smooth  Tuning. 
—Alternating  Current  Tubes. 
— Deciding  on  a  Portable  Super — 
— And  a  big  60-page  blueprint  section,  ic 

n  which  is  c 

from  which 

hookups  have  been  developed  since  the  birth  of 
September,  1925 
— Thirty-one  ways  to  prevent  self-oscillations 
— Tuning  efficiency  with  two  controls. 
— -Ideal  Audio  Amplifier  Circuits. 
— Blueprint  section. 

October.  1925 
— Auto-Transformer  Coupling. 
— Some  Facts  about  Quality. 
— An  Improved  Slide- Wire  Bridge. 
—Blueprints  of  Circuits  Using  Single  ind  Du 
November,   1925 
— Super  without  I.  F.  Stages. 
— A  Good  Audio  Oscillator. 
—An  Efficient  Short-Wave  Transmitter. 
— Blueprints — Adding  R.  F.  Stages. 

December,  1925 
— Tuned  R.  F.  and  Regeneration. 
— Radio  Age  Mode!  Receiver. 
— -Inductive  Gang-Control  Receiver. 
— Tuning  with  Chart  Curves 

January,  1926 
— Radio  Age  January  Model  Set. 
—A  Four-Tube  Toroid  Set. 
— Power  Supply  Device— Blueprint  Feature. 
—Finishing  Your  Radio  Cabinet. 

Radio  Age,  Inc.,  500-510  N.  Dearborn  St.,  Chicago 
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This  is" a  Test  Ad     !f 
^e  have  been  told,  not'only&by 
daily  paper  advertisers,  but  by 

many  others  as  \  well,  that 

RADIO  AGE  is  a'splendid  ad- 
vertising  medium,  andj^we  are 
going  to  try  it  out  with  this 
test  advertisement. 

Radio 
World 

The  first  nat'l.  illus.  radio  weekly 
is  15c  per  copy,  all  newsdealers, 
$6  per  year  (52  nos.),  $3  six  months, 
$1.50  three  months. 

It  is  full  of  hookups,  special  articles 
by  experts,  Question  and  Answer 

Dept.,  and  many  technical  and  hu- 
man-interest pictures.  Helps  you  to 

get  more  out  of  your  set.  Jan.  16 

issue,  now  on  stands,  full  of  good 
things.  Here  is  the  special  offer  to 
Radio  Age  readers:  Send  us  $1  for 
trial  subscription  of  10  issues  of 
Radio  Wor  d. 

RADIO  WORLD  is  a  fine  radio 

weekly.  Have  you  heard  about 

Radio  World's  "1926  Diamond  of 
of  the  Air"?  Back  numbers  and 
blueprint  containing  full  instruc- 

tions sent  for  $1.00.  This  is  a 
modest  statement,  but  then  we 

are  modest  ourselves — but  we  know 
a  good  radio  paper  when  we  see  it. 

Special  Offer 
Subscription  Blank 

Send     me     RADIO     WORLD     for    10 
weeks  to 

Name- 

Street. 

City  and  State. 

step 

Complete,  nothing else  to  buy. 

Operates  at  maxi- mum efficiency  at  all 

times  on  either  di- 
rect or  alternating 

current,  any  fre- 

quency. Noiseless — 
no  hum. 

FERBEND  "B"  ELIMINATOR 
Now  you  can  supply  plate  voltage  to  your  Radio  Set  at  a 

price  scarcely  higher  than  new  "B"  Batteries!  Your  elec- 
tric light  socket  and  the  new  Ferbend  "B"  Eliminator 

furnish  the  permanent  means  of  efficient  "B"  current  sup- 
ply for  any  set.  No  need  for  you  to  pay  more  than  $9.75 

or  $12.50  for  a  "B"  battery  eliminator  for  Ferbend  guar- 
antees theirs  to  be  equal  or  superior  to  any  on  the  market 

regardless  of  price.  Our  price  was  fixed  with  the  interests 
of  the  radio  buying  public  in  mind.     The  result  is  efficient 
and  permanent 

FERBEKD 

bend     WAVE     TRAP- 

Br    equalled. 

current   now  placed 

Within  Reach  of  All 
The  price  of  this  remarkable  new 
unit  is  spectacular  in  more  ways 
than  one.  Besides  saving  you  from 

$15  to  $50  it  is  amazingly  low  con- 
sidering the  quality  and  superior- 

ity. Surely  it  marks  a  revolution- 
ary step  forward  in  radio.  Equip 

you  set  NOW  with  this  marvelous 
instrument,  and  be  convinced. 

Ask  your  dealer,  or  send  direct 
Until  nation-wide  distribution  is  completed 
it  is  possible  that  your  dealer  hasn't  stocked 
the  Ferbend  "B"  Battery  Eliminator  as  yet. 
So  you  will  not  have  to  wait,  we  will  make 
shipment  direct  to  vou  upon  receipt  of 

$9.75,  (A.  C  Model, '$12.50)  or  C.  O.  D. if  desired.  Remember  superior  results  are  guar- 
teed  or  your  money  back.  Be  one  of  the  first  to 

own  and  use  the  Ferbend  Maxmin  "B"  Battery 
Eliminator.     Use  the  coupon  NOW! 

FERBEND  ELECTRIC  CO. 

431  W.  Superior  St.       -       Chicago, 

Delivers   unlimited 
rrrent  to  any  receiv- 

Delivers  100  volts 
to  any  set. 

A.  C.  Model  gives 
Full  Wave  Rectifica- tion. 

Cost  of  operation less  than  50c  a  year. 
It  lasts  indefinitely. 

All  parts  are  spe- cially designed  and manufactured  by  us 
for  this  purpose  only. 

Unconditionally 
Guaranteed 

to  be  equal  or  supe- rior to  any  eliminator 
on  the  market,  re- 

gardless of  price. 

kfti FTRBEND  ELECTRIC  CO. 

*31  West  Superior  St.,  Chicago 

Q  Send  at  once.   lam  enclosing    QS9.75    QS12.50 

   (Check  tehirh. 
D  Send  CO.  D.      QD.  C.  Model      OA.C.  Model 

(Check  which] 

111.  I, 

RADIO  AGE  SUBSCRIPTION  BLANK 
Radio  Age,  Inc. 

500  North  Dearborn  Street. 
Chicago 

Gentlemen:       Please 

$2.50  A  YEAR 
my   subscription   for    RADIO    AGE,    the    Magazine   of    the    Hour, 

for  one   year,  beginning   with   the   issue   for   which    I    enclose   $2.50. 

Name   

Street  and   Address   

C=ty   

State    

Send  cash,  money  order  or  draft  (3-26) 

Please  mention  Radio  Age  when  writing  to  advertisers 
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WITH URERS 

Col.  Mapes  Starts 
Radio  Center 

TYTEW     YORK'S    Radio    Center,     the 
'  newest  development  in  the  radio 

industry,  has  been  established  as  a 
permanent  exhibition  and  market  for 
every  known  radio  part  and  product. 
It  became  known  with  the  announce- 

ment by  the  Bush  Terminal  Company 
that  more  than  two  entire  floors  in 

the  Bush  Terminal  Sales  Building  at 
130  West  42d  Street  and  more  than 

20,000  square  feet  of  space  had  been 
leased  on  a  long  basis  to  the  Radio 
Center  Inc.  through  Col.  S.  Herbert 
Mapes,   President  of  the  new  company. 

"The  Radio  Center  is  intended  as  a 
sort  of  Bourse  for  manufacturers  of 

radio  parts,"  said  Col.  Mapes,  "and 
as  a  service  market  for  buyers.  Instead 
of  traveling  from  one  end  of  the  city 
to  another  to  make  Comparisons  on 
purchases  they  intend  making,  buyers 
from  this  and  other  cities  can  see  the 

products  of  all  the  manufacturers  assem- 
bled in  one  place.  We  chose  the  Bush 

Building  for  our  headquarters  because, 
universally  known  as  a  buyers  service 
building  it  is  in  the  heart  of  the  business 

district  and  is  excellent  for  broadcasting 

conditions." 
Receiving  sets  of  all  makes,  all  the 

accessories  of  the  trade  and  broad- 

casting equipment  will  be  on  permanent 
display.  Sound  proof  booths  have  been 
installed  so  that  each  exhibitor  may 
have  absolute  privacy  and  yet  avail 
himself  of  the  advantages  of  the  co- 

operative benefits  the  Radio  Center 
will  offer.  A  library,  reception  room 
and  assembly  hall  are  being  fitted  for 
trade    gatherings    and    conventions. 

While  radio  parts  will  be  demon- 
strated under  actual  working  condi- 

tions all  year  round,  the  Radio  Center 
will  be  open  only  to  accredited  repre- 

sentatives of  the  wholesale  trade,  Colonel 
Mapes  stated.  However,  a  series  of 
special  invitation  meetings  is  planned 
for  the  general  public  at  which  it  is 
expected  any  innovations  or  new  de- 

velopments will  be  shown  as  they  are 
brought   forth. 

Col.  S.  Herbert  Mapes  has  been 
interested  and  actively  engaged  in  the 
radio  industry  for  many  years.  He 
conducted  the  first  radio  fair  in  New 

York  City  in  1920  and  later  was  affiliated 
with  the  Federal  Telephone  and  Tele- 

graph Company  of  Buffalo  and  with 
the    Jos.    W.    Jones    Radio    Company. 

Pliers  Cut,  Loop  and 
Make  Square  Bends 

"D  ADIO  constantly  sees  the  introduc- 
■*■  *-tion  of  labor  saving  devices  and  the 
square  bend  pliers  manufactured  by  the 
General  Tool  Co.,  Inc.,  are  no  exception  to 
the  rule. 

In  this  set  of  pliers  the  radio  set  builder 
may  cut  busbar  wire;  may  form  its  ends 
into  loops,  and  in  addition  may  make 
square  bends  with  the  same  device.  The 
usual  procedure  is  to  do  this  by  hand,  but 
the  pliers  referred  to  will  greatly  cut  down 
the  amount  of  labor  involved  in  making 
a  pretty  wiring  job. 

Radiall  Company  Issues 
a  S.  L.  F.  Vernier  Dial 

A  N  ADDITION  to  the  Radiall  line  has 
**■  been  announced  by  the  Radiall 
Company,  makers  of  the  Amperites, 
which  consists  of  a  vernier  dial  which  by 
means  of  two  ratios  of  movement  is 
intended  to  permit  s.l.f.  operation  of  any 

type  of  condenser. 
The  "tune-rite"  dial  as  it  is  called  is 

first  of  all  a  vernier.  After  that  it  has  a 
24  to  1  and  a  2  %  to  1  ratio,  the  former  at 
the  lower  wave  lengths  and  the  latter 
ratio  at  the  high  waves. 

Brackets  and  Lugs  Made 
by  the  Keller  Company 

TWO  new  products  are  announced  by 
the  Keller  Company,  the  first  being 

soldering  lugs  which  are  pre-soldered,  or 
solder- dipped  and  which  will  readily  flux 
in  any  connections  without  an  undue 
amount  of  heat. 

A  set  of  aluminum  brackets  for  sub- 
base  work  on  radio  sets  is  also  made  by 
the  same  company.  The  brackets  are 

arranged  so  one,  two  or  three  sub-bases 
may  be  attached,  in  addition  to  the  front 
panel.  The  scheme  permits  a  wide 
variation  in  sub-base  work. 

Shaw  Made  Chairman  of 
General  Radio  Board 

A  T  THE  annual  meeting  of  the 
-*-*-  General  Radio  Co.,  held  in  Janu- 

ary, the  position  of  Chairman  of  the 
Board  of  Directors  was  created  to  meet 
the  growth,  of  the  company. 
Henry  S.  Shaw,  Treasurer  of  the 

company  for  the  past  eight  years,  was 
elected    to    this    position. 

H.  B.  Richmond,  formerly  Secretary 
and  Assistant  Treasurer,  was  elected  to 
the  position  of  Treasurer.  No  other 
change   was    made   in   the   officers. 

Melville  Eastham,  who  has  served 
as  President  for  the  past  eleven  years, 
will  continue  in  that  office  and  E.  H. 

Locke  enters  his  sixth  year  as  Vice- 
President,   in   charge  of   manufacturing. 

During  the  past  year  the  company 
completed  its  new  factory  at  Cam- 

bridge, Mass.,  which  provides  50,000 
square  feet  of  ideal  manufacturing 
space.  The  company  will  continue 
with  the  development  and  manufacture 
of  scientific  apparatus  for  the  radio 
and   telephone   fields. 

Storad  Enlarges  Its  Cleveland 
Plant 

'T'HE  Storad  Manufacturing  Co.,  form- 
-*-  erly  The  Cleveland  Engineering  Lab- 

oratories Co.,  has  just  reorganized  and 
increased  its  capital  to  finance  expansion 
of  its  plant  and  business.  . 

Heretofore  the  company  has  manu- 
factured Storad  Storage  A  and  B  bat- 

teries exclusively.  The  present  expan- 
sion is  being  made  to  take  care  of  pro- 

duction and  distribution  of  the  Storad 
Automatic  power  supply  unit  which  is 
just  ready  to  be  announced  to  the 
public.  This  supply  unit  is  said  to  be 
the  most  complete  power  unit  yet 
placed  on  the  market.  It  is  automatic 
in  action  and  is  controlled  entirely  by 
the  set  switch.  Other  products  will  be 
added  to  the  Storad  line  in  the  near 
future. 

Handy  Radio  Wrench  is 
Made  by  Schollhorn  Co. 

A  HANDY  device  for  the  experi- 
■**■  menter  and  home  assembler  of  radio 
sets  has  been  announced  by  the  William 
Schollhorn  Co.,  and  is  called  a  long  reach 
adjustable  radio  wrench. 

The  wrench  is  9H  inches  long  and  is 
operated  by  a  thumb  adjustment  near 
the  handle  end  of  the  barrel.  The  device 

will  grip  either  the  hex  nut  or  the  round 

type. 
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Honor  Roll  of  the 
Broadcasters 

Although   there   are   536   broadcasting 

Newark;  WPG,  Atlantic  City;  WRC, 
Washington,  D.  C;  WRNY,  New  York; 
WRRVDallas,  Tex.;  WRVA,  Richmond, 
Va.;    WSAI,    Mason,    Ohio;    WSB.    At- 

actual  lanta;  WSM,  Nashville,  Tenn.;  WSMB, 
New  Orleans;  WTAM,  Cleveland,  WWJ, 
Detroit. 

All   stations   but   four   in   the   9th  dis- 
trict, which  is  the  Chicago  district,  are 

lg  to  a  recent  report  from  the  Depart-     equipped    with     harmonic     suppressors, 

stations  in  the  United  States  in 

operation,  only  a  small  part  of  that  num- 
ber   are    equipped    with    harmonic    sup- 

pressors   to    prevent    radiation    of    har- 
monics of  their  own  transmitter,  accord- 

Those  four  not  so  equipped  are: — WLTS, 
Chicago,  WGES,  Oak  Park,  111.,  WPPC, 
Chicago,  and  the  station  of  the  Edison 

ment  of  Commerce 
The  stations  so  equipped  are  given  in 

the  following  list,  although  it  is  antic- 
pated  further  additions  will  be  made  to     township  High  School, 
the.  number  shown  herein  from  time  to 
time:  S 

KDKA,     East     Pittsburgh;     KFDM, 
Beaumont,/  Tex.;     KFJF,     Oklahoma, 

Use  Manganin  Wire 
in  Rheostat 

A    rheostat    with    manganin    wire    is 

S5&  K5B\StateTC0lle|%H2'    h";     announced   by   the    George    W.    Walker KPfcC,    Houston      Tex  ;    KTHS,    Hot     Co_(  in  ad(,.       tQ  £tg  victoreen  line  of 

adding 

products.     The  rheostat Springs,  Ark.;  KWWG,  Brownsville 
Tex.;  WABX,  Mount  Clemens,  Mum.; 
WAHG,  Richmond  Hill,  N.  Y.;  WAPI, 
Auburn,  Ala.;  WBAL,  Baltimore,  M^.; 
WBAP,  Fort  Worth,/ Tex.;  WBAX, 
Wilkes-Barre,  Pa.;  WBBR,  Rossville,  N. 
Y.;  WBriC,  Grand  Rapids,  Mich.; 
WCAE,  Pttsburgh;  WCAP,  Washing- 

ton, D.  C;  WCAR,  San  Ajjtonio,  Tex.; 
WC&U,  Philadelphia;  WCX,  Poptiac, 
Mich.;  WEAF,  New  York;  WEBK, 
Grand  Rapids,  Mich.;  WFAA,  Dallas, 
Tex.;  WFDF,  Flint,  Mich.;  WFI,  Phil- 

adelphia;   WGBS,    New    York,    N.    Y.; 
WGBU,  Fulford-by-the-Sea,       Fla.;     to     simplify     wirin 
WHAP,    New    York;    WHAR,    Atlantic     wire    permits    doublin 
City;  WJAD,   Waco,  Tex.;  WJR,   Pon 
tiac,  Mich.;  WKAR,  East  Lansing,  Mich 

shown  below. 

third     terminal     has    been     added 
The     manganin 
the    number    of 

turns,  giving  a  finer  adjustment.     Resist- 
ance   sizes    are    six,    ten,    twenty    and 

WLW,    Harrison,    Ohio;    WLWL,.  New     thirty    ohms,    taking  care  of    all    types 
York;  WOAL,  San  Antonio,  Tex.;  WOR,     of    tubes. 

Philippine  Signals  Heard 
In  United  States 

T  IEUTENANT  H.  P.  ROBERTS, 
*-*  Signal  Corps,  stationed  at  Fort 
McKinley,  Philippine  Islands,  is  being 
congratulated  by  the  Signal  Corps  on 

his  accomplishments  with  his  short- 
wave transmitter  and  receiver.  He  is 

credited  with  having  sent  the  first 
actual  message  on  short  waves  received 
in  the  United  States  from  the  Philippines, 
although  a  naval  station  is  said  to 
have   been   the    first   heard   here. 

Lieutenant  Roberts,  owner  of  station 

1HR,  operates  a  Signal  Corps  (SCR-109) 
transmitter,  remodelled  to  operate  on 
a  forty  meter  wave  at  a  cost  of  $17. 
His  antenna  is  a  small  vertical  cage 
45  feet  in  length,  and  the  counterpoise 
is  a  fan,  20  feet  long.  His  power  input 
on  the  long-distance  transmission  was 
195  watts,  very  weak  compared  with 
our  broadcasting  stations,  and  his  an- 

tenna current  measured  about  0.6  of 
an    ampere. 

No  Change  Contemplated 
in  Zenith  Name 

STATEMENTS  appearing  is  magazines 
and  newspapers  recently  to  the  effect 

the  Zenith  Radio  Corporation  had  adopted 

the  name  "Zenophonic"  for  its  new  line 
of  instruments, were  branded  as  absolutely 
incorrect,  according  to  a  statement  from 
the  Zenith  organization  at  Chicago. 

According  to  the  Zenith  statement  no 
change  is  contemplated  in  the  trade  name 
of  the  sets,  all  advertising  and  sales  plans 

being  built  around  the  "Zenith  DeLuxe." 

Sending  Out  Direct  Mail  Matter 

The  above  photograph  shows  a  staff  of  operators  in  the  Allen-Bradley  plant  at  Milwaukee,  Wis.,  sending  out  direct  mail 
matter  to  thirty  thousand  radio  dealers  and  jobbers  in  the  United  States. 

Readers  who  do  not  believe  radio  has  grown  might  find  interest  in  the  statement  that  in  the  early  days  of  broadcasting  one 
girl  in  any  organization  could  handle  all  the  direct  mail.  But  today  it  requires  a  whole  department.  This  merely  adds  further 
strength  to  the  fact  that  radio  as  an  industry  is  outstripping  all  other  lines  as  regards  public  interest  and  expenditure. 
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Positively  given  free  with  each 
purchase  of  a  WORLD  "A"  i 
Storage  Battery.  You  must 
send  this  ad  with  your  order. 
WORLD  Batteries  are  famous 
for  their  guaranteed  quality 
and  service.  Backed  by  years 
of  successful  manufacture  and 
thousands  of  satisfied  users. 

'      ith  Solid  Rubber  Case. •— — -t  acid  and  leak- 
r  cent  and  geta 

Z*Year  Guarantee 

Bond  in  'Writing  gfl^fj^^x  Approved 

"Le? 

6-Volt. 
6-Volt, 

Solid  Rubber  Case  Auto  Batteries 
6-Volt.  11-Plste   S11.2S 
6-Volt.  13-Plato          13. 2S 
12-Volt.    7-Plate      ;       16.00 

Se"d  ̂   M°»ey  Kntld^d we  will   ship  day  order  le  received    : 
prose  C.  O  X>.  .subject  to  sour  examination 

on  arrival.     FREE   "B"    Battery    ii 
Extra  Offer:   6  per  cent  J 

anteed  battery  ac  60  per  cent  saving 

„.  »  «     JWHV*  BATTERY  COMPANY 1219  So.  Wabash  Ave.(        Oept.36  CHICAGO,  ILL 

and  Listed 
as  Standard 

by  Leading 
Authorties 

ie  Radio 

Popular 

_    -_   Stand- 
ards,     Popular 

Radio    La! ■    rles.       I   
oadcast  Lab- 

World 
STORAGE  BATTERIES 

Station.    WSBC. 

$3,000 ^10,000  a  year 
Want  to  make  big,  easy  money?  Learn 
how  toinBtall.operate.repair,  construct 
and  sell  Radios.  Write  now  for  facts 
about  the  amazing  opportunities  for 
Radio  experts,  and  our  special  offer  of  a 

FREE  1000-mile  receiving  set,  and  how 
you  can  quickly  train  at  home  by  mail. 

Be  a  Radio  Expert 
necessary.    Anyone 

Association.  Be  the  Radio  expert  in  your 
neighborhood.  Get  your  share  of  the  big 
profits.  Hundreds  about  you  want  Radios  and 
advice  how  to  operate.  You  can  earn  enough 
money  right  from  the  start  to  pay  for  course. 

Nothing   difficult    about    it. 
Low  cost  and  easy  terms. 

FREE 
1,000-MILE 
Receiving  Set 

Don't  miss  this  big  Bpecial  offer  to  supply 
FKKE  all  parts 
high-grade  1000- sell  this  set  aloi 
cost  of  the  course.     Send  for  the  facts 
Find  out  all  about  this  big-pay  field.  Address 
Radio  Association  of  America 

4513  Ravenswood  Ave.,  Dept.1943  Chicago,  III. 

■  PATENTS 
PROMPTLY  PROCURED 

i.l.TCH  OK 
YOUR  INVENTION 

FREE  ,NVENT!°N  RE- 

MAIL     TO-DAY 

Hoover  Wants  Laws  For  Radio 
(Continued  from  page  14)] 

Fourth:  It  recognizes  that  the  public 
interest  is  paramount  in  all  forms  of 
radio  activity.  To  that  extent,  the  bill 
adopts  as  to  this  service  the  principle 
which  has  been  found  so  effective  in  the 
state  regulation  of  public  utilities.  It 
recognizes  that  the  interest  of  the  public 
as  a  whole  supersedes  the  desire  of  any 
individual.  This  is  a  new  and  highly 
desirable  feature  in  the  radio  law. 

Fifth:  It  vests  in  the  Secretary  of  Com- 
merce the  power  to  grant  or  refuse  licenses, 

but  this  power  is  so  limited  as  to  obviate 
the  possibility  of  its  arbitrary  exercise. 
The  Secretary  is  required  to  make  his 
determination  with  public  benefit  as  the 
test  and  standard.  There  is  a  complete 
check  upon  either  arbitrary,  unjust  or 
erroneous  action  by  an  appeal  to  the 

courts,  by  which  any  controverted  ques- 
tion is  determined  independently  and 

de  novo.  I  have  always  taken  the  posi- 
tion that  unlimited  authority  to  control 

the  granting  of  radio  privileges  was  too 
great  a  power  to  be  placed  in  the  hands  of 
any  one  administrative  officer. 

Sixth:  The  bill  provides  for  a  national 
commission  of  nine  members  to  which 

may  be  referred  any  question  upon  which 
the  Secretary  of  Commerce  desires  their 
judgment.  There  are  many  purely 
administrative  questions  in  the  detail 
of  administrative  regulation,  such  for 
instance,  as  the  assignment  of  a  particular 
wave  length  to  a  given  station,  which 
may  properly  be  left  to  the  judgment  of 
a  single  official.  But  there  are  other 
broader  and  more  important  matters, 
such,  for  instance,  as  the  determination 
of  the  persons  who  are  to  exercise  radio 

privileges  under  the  rule  of  public  in- 
terest, which  involve  a  large  element  of 

discretion  and  in  which  it  is  wise  to  have 

the  consensus  of  several  minds.  Such  de- 
cisions, especially  where  the  questions 

become  controversial,  should  properly 

be  made  by  a  board  rather  than  an  in- 
dividual. To  draw  a  legislative  line 

between  these  two  classes  of  functions  is 
diffjcult.  It  seems  to  me  the  line  lies 
at  the  point  of  controversy  over  privileges. 
The  judgment  of  the  board  is  made  final 
and  binding,  subject  only  to  an  appeal 
to  the  courts.  I  consider  this  a  highly 

important  provision. 
Seventh:  Applicants  desiring  to  engage 

in  broadcasting  or  commercial  communi- 
cations are  required  to  obtain  permits  in 

advance  of  the  construction  of  the  sta- 
tions. This  is  a  valuable  provision,  since 

it  allows  the  applicant  to  know  the  wave 
length  on  which  the  station  will  operate 
and  the  power  which  it  may  use  before 
he  actually  begins  construction,  and  to 
erect  his  station  accordingly. 

Eighth:  The  bill  authorizes  the  revoca- 
tion of  station  licenses  for  failure  to 

operate  or  for  violation  of  law.  This  is 
another  step  in  the  recognition  of  the 
sound  principle  that  public  service  is 
the  basis  for  the  license  privilege.  The 
exercise  of  this  power  is  likewise  subject 
to  court  review. 

In  the  main,  this  bill  accords  with 
what  I  believe  to  be  the  present  public 
necessitv. 

POLK'S  REFERENCE  BOOK 
FOR   DIRECT  MAIL  ADVERTISERS 
Showj  how  to  Increase  your  business  by 

the  use  of  Direct  Mall  Advertising,  60  pages 
full  of  vital  business  facts  and  figures.  Who, 
where  and  how  many  prospects  you  have. 
Over  8,000  lines  of  business  covered. 

Write  for  your  FREE  copy. 

R.  L.  POLK  &  CO.,  Detroit,  Mich. 
S99  POLK    DIRECTORY    BUILDING 
Branches   In  principal  cities  of  U.   S. 

MORE  PROFITS 

for  the PROFESSIONAL 
SET  BUILDER 

We  have  an  unusually  inter- 
esting proposition  to  make  to 

the  man  who  is  now  building 
(or  has  the  ability  to  build) 
radio  receiving  sets  for  resale. 

This  is  a  real  opportunity. 

Write  today  for  full  informa- 
tion. 

GEARHART-SCHLUETER 
RADIO  CORP. 

713  Voorman  Avenue 

Fresno,  California 

if 
'he  Five  Tube l 

/ 

T 
1  Set  which startled 
the  World 

SasteepIeo! 
The  Greatest  \aim 
Ever  Offered  in  A 
Radio  Receiving  S*t 

k 
At  Authorized  Dealers 

M 
Please  mention  Radio  Age  when  writing  to  advertisers 
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Exclusive  Radio  Mail  Order 

64  illustrated  pages  containing  thousands  of  bargains  in  radio  sets,  semi-finished  sets       5  TUBE  SET 
and  radio  kits  of  all  styles,  sizes  and  approved  circuits.  5-tube  sets  as  low  as  $29.50. 
Beautiful  models  of  the  very  latest  designs  and  types.  Elaborate  console  models  with  loud  speakers 
built  right  in  cabinets  of  genuine  mahogany  and  walnut.  All  sets  guaranteed.  Coast  to  coast  re- 

ceiving range.  Also  contains  everything  in  radio  supplies,  including  batteries,  chargers,  loud 
speakers,  transformers,  condensers,  rheostats  and  any  other  parts  you  may  want  for  improving 
your  set  or  building  a  new  one.  Guaranteed  saving  to  you  of  %  to  Jfc. 

The  Biggest  5 -Tube  Value  on  the  Market 
Positively  the  world's  greatest  5-tube  radio  bargain.  Regular  $75.00  value.  Our  large  quantity 
production  enables  us  to  sell  this  set  for  only  $29.50,  fully  built  and  wired  in  beautiful  mahogany 
cabinet  of  latest  design  with  sloping  Bakelite  panel  of  Satin  finish,  handsomely  etched  and  en- 

graved as  illustrated.  Constructed  of  the  finest  low-loss  condensers,  coila  ̂ »,^^  _»  M r  m 
andsocketS;  Bakelite  baseboard  panel  and  dials.  Price  for  set  only.        S^F  ̂ mSO Transportation  charges  extra.  Shipping  weight  25  lbs. 

This  set  with  all  Accessories.  Including  the  famous  American  Bell  Loud  Speaker 

with  adjustable  unit,  2-45  volt  '  B"  batteries,  one  guaranteed  100  Ampere  Hour  storage  "A" 
battery,  cable  for  battery  connection,  5-201A  tubes.  Aerial  and  ground  ̂   ̂ ^  ̂ __ 
equipment,    and    everything    complete    ready    to    set    up    and  operate.     SCA7> 
Nothing  else  to  buy.    Price   

Transportation  charges  extra.    Shipping  weight  100  lbs. 

Z9' 

I  Loud  Spe 
lour  storage 

Order  DlFeCt  Front  ThiS  Pfl&e!  SaveJ^toJ^.    Sets  on  this  page  are  typical  examples  of  bargains  throughout  our  catalog.   Our  guarantee  pro- 
wiuw   ""vvii      .w  ""  M«»*'"  tects  you.    Money  cheerfully  refunded  if  you  are  not  satisfied.    Write  your  order  and  prices  plainly.    Send  post Office  money  order  or  bank  draft  for  full  amount  to  insure  safety.    Refer  to  any  bank  or  commercial  agency  regarding  our  reliability. 

Columbia  Grand  5-Tube  Console  Set 
$ 57 95 

Interior  for  holding  all  batteries, 
books,  etc.  The  Columbia  Grand 
Is  a  6-tube  tuned  radio  frequency 
receiver.  Coast  to  coast  receiving 
range.  Tune  In  stations  desired — 
very  selective.  Has  latest  type,  low- 
loss  condensers,  colls  and  sockets. 
Bakelite  baseboard,  sockets  and  dial 

anel.    Price  for  tat  only,  fully 
Sanel.     Price  for  set uiltand  wired— $57, 

Transportation  charges  extra.    Shipped  by  freight  or  express. 
This  set  with  all  accessories,  which  include  2-45  volt  "B"  batteries,  one  guar- 

anteed 100  ampere  hour  storage  "A"  battery,  5-201A  tubes,  multicolocord  cable for  easy  battery  connection,  aerial  and  ground  equipment.  Instructions  for  setting 
up  and  operating — everything  complete,  nothing  else  to  buy — CQ/I  QE 

Transportation  charges  extra.    Shipped  by  freight  or  express.        ̂ Of.33 

Semi-Finished  8-Tube  Super-Heterodyne 

World's  Famous  8-tube  Super-heterodyne.  Fully  mounted  on  panel 
and  baseboard.  Comes  Completely  assembled  ready  to  wire  and  operate. 
We  have  testimonials  from  thousands  of  builders  of  this  set.  Some  have  re- 

ceived foreign  stations  on  loop  aerial.  Unsurpassed  in  volume  and  tone 
quality.  Low-loss  straight  line  frequency  condensers,  vernier  dials,  finest 
quality  rheostats.  Matched  Columbia  long  wave  transformers.  Requires 
only  three  screws  for  attaching  panel  and  baseboard  and  set  is  ready  to 
wire  and  operate.    7x30  panel.    Price  of  set  only  $43.75. 
Requires  following  accessories  to  complete  this  set:  7*30  cabinet,  8-201A  tubes  for  stor- 

age battery  operation  or  No.  199  tubes  for  dry  cell  operation,  100  Ampere  hour  storage 
battery,  2-45V  "B"  batteries,  loud  speaker,  center  tapped  loop  aerial.  All  these  items are  listed  in  our  catalog,  at  a  tremendous  saving. 
Our  semi-finished  sets  come  with  all  parts  mounted  on  panel  and  baseboard  ready  for 
wiring.  Do  not  fail  to  send  for  onr  catalog.  Remember — we  are  the  largest  exclusive 
radio  mail  order  dealers  in  the  world  and  carry  the  best  of  everything  in  radio.  We  save 
you  1-3  to  1-2  on  everything  in  radio.    Detailed  descriptions  appear  in  oar  catalog. 

Semi-Finished  5-Tube  Radio 
Frequency  Set 

18 fe^Ajtft  a 
This  special  offer  is  astounding  the  radio  world.  Coast  to 
coast  reception  on  loud  speaker.  Low-loss  condensers 
and  sockets.  Highest  quality  transformers.  Bakelite  rheostats. 
All  wiring  concealed  under  Bakelite  baseboard.  7x18  panel 
— fits  into  any  standard  7x18  cabinet.  Complete  instructions 
for  operating.  Guaranteed  saving  to  you  of  $50.00. 
Price  of  set  all  mounted,  $18.75.  Cabinet  of  same 
model  as  American  Radynola  pictured  above  $5.65  extra. 

Our  line  is  complete,  in- 
cludes all  popular  sets, 

such  asSuperheterodyne, 
Neutrodyne,  Ultradyne, 
Reinartz,  Regenerative, 

Radio  Frequency,  Brown- 
ing-Drake, Super-Hetero- 

dyne Reflex  and  all  other 
latest  circuits.  Kits,  sets 

and  parts  by  well-known 
manufacturers  such  as 

Frost,  Ail-American,  Thordar- 
son,  Bretner-Tully,  Baldwin, 
Dubiller  and  Columbia. 

ULTRADYNE 
Complete  parts  for  8- 
Tube  Ultradyne  receiv- 

er, without  cabinet, 
complete  with  blue- 

print, instructions  and 
diagrams 

$45.85 

NEUTRODYNE 

Genuine  Licensed  Neu- trodyne kit  of  parts  come 
fully  assembled  on  the 
panel  and  baseboard 
with  complete  instruc- 

tions ready  to  wire 

$29.75 
ULTRA-AUDI0N 

One-tube  Ultra-Audi- 
on.  Wizard  of  radio. 
Fully  assembled  and 
ready  to  wire,  with 
instructions 

$6.35 

C0CKADAY 
3-tube  Cockaday  kit 

of  parts,  fully  assem- bled on  panel  and 
baseboard  ready  to wire 

$15.85 
BROWNING 
DRAKE 

$32.40 

REMLER  8-TUBE 
SUPER 

HETERODYNE 

Complete  parts  for 
Best  45  Kilocycle 
Super  -  Heterodyne 
GenuineRemler  parts 

$49.50 
HARKNESS 

2-tube  reflex  kit  of 

parts,  fully  assem- bled on  panel  and 
baseboard,  ready  to 

wire,  complete  in- structions 

$16.95 
Catalog  Includes  list  of  broad- 

casting stations,  general  radio 
Information  and  facts  about 
our  free  service  division. 
Write  for  It  today. 

RANDOLPH  RADIO  CORPORATION 
159  N.  Union  Ave.  Dept.263  Chicago,  Illinois 

OUR  GUARANTEE 

sented.  Everyarticleistssted 
before   shipping.     Complete 

Please  mention  Radio  Age  when  writing  to  advertisers 
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ANYONE  CAN  MAKE  BIG  MONEY 
Just  Showing  This  40  to  550  Meter  Set 
The  most  phenomenally  successful 

radio  set  ever  built  is  creating  a  sensation 
with  the  public  in  its  wonderful  per- 

formance. Thousands  of  men  are  mak- 
ing fortunes  just  showing  this  amazing 

New  Set  to  their  friends.  Get  our  plan 
at  once,  while  territories  are  open.  No 
obligations. 

TWO  AMAZING  NEW  FEATURES 

Worth 

$115 You  Sell  For 

$75 
Your  Profit 

$32 

AMBU  FIVE  has  a  sub- 

panel  inlaid  with  copper- 
shot  into  grooves  making 
assembly  a  simple  matter. 
Connections  are  automatic 
and  everlasting.  105  points 
of  contact,  yet  only  4 
soldered  connections. 
AMBU  FIVE  has  inter- 

changeable ALL  WAVE  coils.  Operator 
can  bring  in  stations  broadcasting  on 
wave  lengths  of  from  40  to  550  meters. 
Ordinary  sets  do  not  go  below  200  meters. 

NO  BIG  INVESTMENT  NEEDED 
Demonstrator  Set  Free  On  Ambu  Plan 

Dealers  of  every  description  are  getting 
into  radio  and  cleaning  up.  Radio  Deal- 

ers are  doubling  and  trebling  their  sales 
with  this  AMBU  FIVE. 

No  big  investment — We  carry  stock 
for  you.  You  buy  direct  from  manu- 

facturer at  maximum  Discount  and  make 
all  the  profits.  By  our  plan  you  get  your 
demonstrator   set   FREE. 

Send  For  FREE  Plan  TODAY! 

Don't  wait,  a  2-cent  stamp  brings  you 
all  facts  which  may  mean  a  fortune  for 
you.  State  whether  interested  in  Radio 
Training  for  Ambu  Distributor  Plan  or 
straight    Sales    Plan. 

AMBU  ENGINEERING  INSTITUTE 
Radio  Div.  25XC 

Chicago,  Illinois 2632  Prairie  Av 

D  A ITirRADIO CONSOLE 
I\/l U Lr  MFG.  CO. 562  VEDDER ST. 

CHICAGO.    WRITE   FOR    CIRCULAR 

MASTERTONE  <j» 
RADIO  TUBES  <P 
ALL  TYPES  GUARANTEED 

Dextron  Radio  Lab. 
74  Sterling,  Oept  R.  A. 

Eatt  Orange,  N.  J. 2 
00 

Bureau  Standards  Wave  Tests 

for  February-March 
HPHE  Bureau  of  Standards  transmits, 
■*-  twice  a  month,  radio  signals  of  defi 
nitely  announced  frequencies,  for  use  by 
the  public  in  standardizing  frequency 
meters  (wavemeters)  and  transmitting 
and  receiving  apparatus.  The  signals  are 
transmitted  from  the  Bureau  Station 
WWV,  Washington,  D.  C,  and  from 
Station  6XBM,  Stanford  University, 
California. 

The  transmissions  are  by  unmodulated 
continuous-wave  radio  telegraphy.  A 
complete  frequency  transmission  includes 

a  "general  call,"  a  "standard  frequency 
signal,"  and  "announcements."  The 
"general  call"  is  given  at  the  beginning 
of  the  8-minute  period  and  continues  for 
about  2  minutes.  This  includes  a  state- 

ment of  the  frequency.  The  "standard 
frequency  signal"  is  a  series  of  very  long 
dashes  with  the  call  letters  (WWV  or 

6XBM)  intervening.  This  signal  con- 
tinues for  about  4  minutes.  The  "an- 

nouncements" are  on  the  same  frequency 
as  the  "Standard  frequency  signal"  just 
transmitted  and  contain  a  statement  of 

the  frequency.  An  announcement  of  the 
next  frequency  to  be  transmitted  is  then 
given.  There  is  then  a  4  minute  interval 
while  the  transmitting  set  is  adjusted  for 
the  next  frequency. 

The  signals  can  be  heard  and  utilized 

by  stations  equipped  for  continuous- 
wave  reception  at  distances  within  about 
500  to  1,000  miles  from  the  transmitting 
stations.  Information  on  how  to  receive 
and  utilize  the  signals  is  given  in  Bureau 
of  Standards  Letter  Circular  No.  171, 
which  may  be  obtained  on  application 
from  the  Bureau  of  Standards,  Washing- 

ton, D.  C.  Even  though  only  a  few  points 
are  received,  persons  can  obtain  as 
complete  a  wavemeter  calibration  as 
desired  by  the  method  of  generator 
harmonics,  information  on  which  is  given 
in  the  Letter  Circular. 

The  transmission  runs  in  8  periods  from 
10  p.  m.  to  11:32  p.  m.  February  20, 
March  5,  and  March  20  are  the  times  on 
which  readers  of  this  issue  may  hear  the 

signals. 

Will  Not  Permit  CKAC  to 

Broadcast  Hockey  Games 
TLJOCKEY  fans  from  all  over  Canada 
*-■*-  and  the  United  States,  who  have 
written  to  station  CKAC,  requesting 
the  hockey  games  be  broadcast  from  the 
rink,  whenever  American  and  Canadian 
teams  cross  sticks,  will  regret  to  learn 
that  although  Director  Cartier,  of  the  big 
Canadian  station  atop  La  Presse  in 
Montreal,  left  no  stone  unturned  in 

order  to  secure  permit  to  install  "mikes" in  both  the  Forum  and  Montreal  Arena, 
has  not  been  able  to  give  radiofans  what 
they  ask  for. 

Both  Leo  Dandurand,  manager  of  the 
French  team  here,  and  H.  Northey, 
managing  director  of  the  Forum,  have 

refused  point  blank  to  allow  any  broad- 
casting of  hockey.  There  were  no  reasons 

given  for  the  refusal.  It  is  thought  that 
the  fear  of  hurting  gate  receipts  is  the 
cause  of  the  objection. 

A  turn  of  the 

Tuning  Dial—that*s  all! 
And  presto!  The  AMPERITE  Belf-ad- 
justinj?  rheostat  control  does  the  rest. 
Tones  so  clear,  voices  so  distinct,  volume 
so  good,  you  simply  are  amazed.  Tubes  de- 

li ver  as  never  before whenundertheseem- 
ingly  magical  influence  of  AMPEEITE 
individual  control.  No  guessing.  Less 
wiring.  Permits  of  any  type  or  combina- 

tion of  tubes.  Specified  in  all  popular 
construction  sets.  Price,  $1.10. 

There  is  an  AMPERITE  far  every  tube 

Write  for  free  hook-ups 

^^^diatl  (Company 

7he  "SELF-ADJUSTING"i^a//w/ 

FOR  CLEAR,  QUIET  "B"  POWER 

RADIO 

Storage  "B"  Battery 

llvtnt  Lasts  Indefinitely— Pays  for  Itself 
Delivers  unfailing  i 

of  before.  Recharged  at  a  negh- 
power  that  le  clear,  pure  and  quiet, 

■d  by  leading  Radio  Authorities  includ- ing Fop.  Kadio  Laboratories,  Pop.  Sci.  Inst.  Standards,  Radio  News 
Lab.,  Lefax,  Inc.,  and  other  Important  Institutions.  Equipped  with 
Solid  Rubber  Case,  an  insurance  against  acid  and  leakage.  Extra 
heavy  Klase  jara.  Heavy  rugged  plates.  Order  yours  todayl 

SFND  "NT)  MONFY  Just  9tate  "umber  of  batteries 

OE.1NLJ  1NU  fVH_Ji>JCX  wanted  and  we  will  ship  day  order 

is  received.  Extra  offer:  4  batteries  in  Beries  (96  volts),  $10.60.  Pay 
exp -essman  after  examining  batteries.    6  per  cent  discount  for  caBh 

WORLD  BATTERY  COMPANY 

Dept.  81        Chicago,  ] 

I Radu," A"  S' 

1219  So.  Wabash  Av 
Mature  of  the  Famous  World  Radio"  A"  Storage  Batterv 

IW   6^U.  100  Amr,.  m^^An^U^A^.  $"u, 

World 
STORAGE  BATTERIES 

Set  your  Radio  Dials  at  210 

rw6NVWJS^KHJ^K60>KrAF^WJWKSa 

a  Catalog! 

latest STANDARD  RADIO  MERCHAN- 
DISE at  SLASHED  PRICES,  and  up  to 

date  Log  Book. 
It  will  pay  you  to  buy  from  us.  We  carry  one  of 
the  largest  lines  of  Radio  in  the  East.  Don't  miss 
the  wonderful  opportunity  to  participate  in  this 
Great  Sale.      Rush   your  request  at  once. 

To  cover  the  cost  of  mailing  enclose  10c 
ECONOMY     RADIO     SALES     COMPANY 
288  6th  Ave.  Dept.  C  New  York 

DEAL  DIRECT  AND  SAVE  REAL  MONEY 
  (No  Dealers)   

Radio  Age— $2.50  a  Year 

Please  mention  Radio  Age  when  writing  to  advertisers 
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Audion  is  Now  20  Years  Old 

(Continued  from  page  20) 

tities  succeeded  in  telephoning  without 
wires  from  the  United  States  .  Navy 
station  at  Arlington,  Va.  to  Honolulu 
and  to  the  Eiffel  Tower  in  Paris,  utilizing 
the  audion  as  transmitter,  detector  and 
amplifier  at  the  receiver  as  well. 

1916 — Broadcasting  station  established  for 
three  weeks  at  the  DeForest  Laboratories, 

High  Bridge,  N.  Y.  when  first  presi- 
dential election  returns  were  announced 

by  radio. 
1917 — Additional  audion  patents  licensed 

to  the  America'n  Telephone  &  Telegraph 
Company  for  the.  sum  of  $250,000. 

1917-1918 — Great  success  of  the  allied 

forces  in  maintaining  radio  communica- 
tion between  advance  posts,  aeroplane 

observers  and  artillery  stations  in  Euro- 
pean world  war,  dependent  chiefly  on 

the  simplicity  and  extraordinary  sensi- 
tiveness of  the  audion  detector,  amplifier 

and  transmitter. 

1920 — First  permanent  broadcasting  station 
in  the  world  established.  Opened  on 
September  1  by  the  Detroit  News  at 
Detroit,  Michigan;  followed  by  the 
opening  of  the  Westinghouse  station 
at  Pittsburgh  a  few  months  later. 

1920 — Value  of  the  Audion  as  a  contribu- 
tion to  human  progress  recognized  by 

the  Syracuse  University  which  con- 
ferred upon  Dr.  DeForest  the  honorary 

degree  of  Doctor  of  Science. 

1922 — Importance  of  the  audion  in  com- 
munication recognized  by  the  Franklin 

Institute  in  Philadelphia  which  awarded 
theElliott-Cresson  Medal  to  Dr.  DeForest. 

1922 — Invention  of  the  audion  recognized 
by  the  French  Government  which  con- 

ferred on  Dr.  DeForest  the  Legion  of 
Honor. 

1923 — The  Phonofilm  or  talking  moving 
pictures  invented  by  DeForest  through 
the  use  of  the  audion  in  all  circuits. 

1924 — Transmission  of  photographs  by 
telephone  wire,  a  development  by  the 
Engineering  Staff  of  the  American 
Telephone  &  Telegraph  Company,  made 
possible  by  the  use  of  a  DeForest  tube. 

1925 — The  audion  incorporated  as  a  part 
of  the  amplifying  apparatus  revolution- , 
izes  the  development  of  the  phonograph. 

Harpsichord  Is  Used  on  Cin- 
cinnati  Program 

A  FAMOUS  old  harpsichord,'  that 
J-*-  Chopin  and  other  celebrities  played 
on  a  number  of  occasions  was  heard 

over  the  radio,  on  Monday  night,  Janu- 
ary 18,  when  the  Cincinnati  Symphony 

Orchestra  made  its  second  appearance 
on  the  Cincinnati  community  radio 
programs. 

Fritz  Reiner,  the  illustrious  young 
conductor  of  the  Cincinnati  Orchestra, 
who  personally  directs  it  in  its  com- 

munity radio  concert,  had  arranged  a 
program  of  old  Italian  music  for  the 
occasion.  The  harpsichord  was  needed 
for  the  interpretation  of  two  of  the 
works,  and  arrangements  were  made  to 
have  one  sent  from  New  York,  from 
the  musical  instrument  museum  of  a 
leading    piano    manufacturing    concern. 

Please 
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Test  Your 

Tubes— AT  HOME 

CToor  reception  may  be 
the  result  of  one  bad  tube 
in  your  set.  Do  you  know 
the  condition  of  your 
tubes? 

C.By  using  a  Jewell  Junior 
Tube-Checker — at  Home 
— You  will  always  know 
whether  your  tubes  are 
weak  and  just  when  to 
replace  them. 

C^Send  for  our  circular 
No.  735 

JEWELL   ELECTRICAL 
INSTRUMENT  CO. 
1650  Walnut  St.  Chicago 

"26  Years  Making  Good  Instruments" 

ORIOLE! 

Illustration  shows  Model  7 — 
5  tubes — "B"  battery  compart- ment underneath. 

The  Most  Amazing  Performer 

You've  Ever  "Tuned  In'* Oriole  radio  receivers  step  right 
out  and  make  astounding  records 

on  distant  stations — they 

give  exceptional  volume — 
unequalled  for  clarity  and 
sweetness  of  tone.  The 

most  selective  sharpest,  tun- 
ing set  you  ever  played  with 

— you'll  be  "sold"  on  the 
ORIOLE  the  minute  you 

turn  its  dials. 

Model  7 — 5  Tubes,  with  "B" battery  compartment. 
Model  7-B— 5  Tubes. 
Model  7-C — 5  Tubes — Console. 

Model  8 — 4  Tubes.  i 
Write  for  folder  illustrating  and 

describing  all  models.  | 
Dealers:  There  is  some  exclusive 

territory    open — ask    for    details. 

W-K  ELECTRIC  CO. 
KENOSHA,  WISCONSIN 

HEATH 
CONDENSERS 
For  Real  Radio  Reception 

Write  for  Literature 
HEATH  RADIO  &  ELECTRIC  MFG.  CO., 

206  First  St.  Newark,  N.  J. 

A  regular  $25  loud  speaker  for 
$16.  Loud,  clear,  mellow  tone. Bell  13  J<  in.  diameter,  horn 
22  in.  high,  equipped  with 
Lakeside  Adjustable  Unit. 
Agents  wanted,  write  for  par- ticulars. 

Lakeside  Supply  Co. 
73  W.  Van  Buren  St.,  Chicago 

mention  Radio  Age  when  writing  to  advertisers 
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Build  the  Set  That 

Holds  4  World's  Records 

The  receiver  that  brought  in  sta- 
tions 6,000  to  8,000  miles  distant 

with  loud  speaker  volume  night  after 
night.    All  records  fully  verified. 

Holds  World's  Records  For 
(1)  Longest  distance  ever  received  on  a 

loop  aerial — 8,375   miles 
(2)  Most  consistent  reception  of  stations 

6,000  to  8,000  miles  distant— 117  pro- 
grams in  three  months. 

(3)  Brought   in   6  different   stations  In  2j^ 
hours — all  over  6,000  miles. 

PRICE: 
Complete  Set  of  Parts   $89.00 
(Includes  all  parts  necessary  to  make  an 
exact  duplicate  of  this  wonderful  receiver,  to- 

gether with  book  of  instructions  and  complete 
blue  prints.) 

Story  of  development  and  proofs  of  records 
sent  on  receipt  of  stamped  and  addressed 
envelope. 

Scott  Radio  Laboratories 
35  S.  Dearborn  St.,  Chicago 

Dealers  and  Set  Builders,  write  for  discounts 

MOLL  I  FORMER 
BUNIT 

Batteries 
NOW  IN  ITS  SECOND  SUCCESSFUL  YEAR 

MODEL  F  W  4 
TMs  is  the  completely  assembled  MOLLIFORMER  "B'~ UNIT  designed  especially  for  5  or  6  tube 
quiring  no  more  than  100  volts  on  the  amplifier-. 
MOLLIFORMERemploysimproyed  electrolytic  full' 
rectifier.  Low  in  cost  and  exceptionally  " 

PRICE 

Model  F  W  4,  Completely  assembled,  $24.50 

Build  It  Yourself 
You  can  build  : .  MOLLIFORMER  "B"  Unit  in 

ive  money.     The  Kits  listed  be- 
low include  all  the  essential  parts  necessary  to  assemble 

Comple°te™Kit Model FW4-60  cycle  A-C, $17. 00 Complete  Kit  Model  FW8-60  cycle  A-C,    22.50 
25  and  40  cycle  Transformers.  $2.00  additional 

Kits  include  Rectifiers.     Parts  sold  separately  if  desired. 
DEALERS— Write  for  Discounts 

C.  E.  JACOBS,  2800  N.  Kedzie  Ave.,  CHICAGO 
SOLE  MANUFACTURER 

RADIO  BENCH; 

P«5ip NU|iri  Metol         >/         I'/     \\\ 
•taosping  Corporative  s^  I         \  I     fajtSiml  taj 

--^     Deot.  402    jL1  <J+l0~Yl~'""'"^^A 

Log  Your  Stations — See 
Page  64. 

Many  Big  Tube  Sets 
Are  Used 

(Continued from  page  16) 

tube.  This  tube  is  operated  in  the  re- 
ceiver at  6  vcilts  filament  and  125  volts 

plate,  while  in  the  transmitter  it  is  oper- 
ated normally  at  7.5  volts  filament  and 

350  volts  plate. 

The  improved  patrolman's  equipment 
weighs  but  slightly  over  15  lb.  complete 
(including  power  supply),  and  has  given 
remarkable  service  in  the  field,  covering 

distances  greatly  in  excess  of  its  rated 

range.  No  means  is  provided  for  emer- 
gency operation  as  it  is  designed  pri- 
marily to  fill  the  demands  for  a  set  to 

work  with  multipower  sets  over  dis- 
tances which  are  very  conservative,  as 

for  instance,  when  working  from  a  point 

on  a  line  between  two  multipower  in- 
stallations. 

The  increasing  number  of  carrier  in- 
stallations brought  out  numerous  operat- 

ing problems  involving  intersystem  opera- 
tions, gap  bridging,  high-frequency  trans- 

mission lines,  and  remote  control  of 
carrier  equipment  over  telephone  wires. 

To  answer  each  of  these  problems  equip- 
ment was  produced  which  is  described 

briefly  as  follows: 

By  intersystem  operation  is  meant 
service  between  dispatchers  of  different 
systems.  On  each  system  the  carrier 
communication  is  normal  with  other  sets 

on  the  same  system  frequency.  Dis- 
patchers who  desire  to  communicate 

from  two  adjacent  systems,  however, 
may  make  provisions  for  doing  so  by  the 
addition  of  an  intersystem  attachment 
which  makes  it  possible  for  them  auto- 

matically to  communicate  on  an  inter- 
system frequency  which  differs  from 

either  system  frequency.  Intersystem 
communication  is  very  much  simplified 
by  the  use  of  single-frequency  duplex 
since  a  total  of  only  three  frequencies 
instead  of  six  is  necessary. 

/"OPERATION  requirements  on  some 
^-^  systems  have  made  necessary  the 
production  of  gap-bridging  equipment 
for  by-passing  transformers,  open 
switches,  and  the  like.  This  develop- 

ment also  has  been  greatly  facilitated 
by  single-frequency  duplex  inasmuch  as 
it  is  only  necessary  to  by-pass  a  single 
frequency  instead  of  two. 

High-frequency  transmission  line  tun- 
ing equipment  was  designed  for  the  pur- 

pose of  connecting  the  carrier  set  with 
the  high  tension  coupling  equipment 
which  may  be  a  mile  or  so  away.  By 
this  means  efficient  coupling  may  be 
secured  even  though  it  is  necessary  to 
locate  the  set  at  such  a  distance  from  the 
transmission    line. 

In  quite  a  number  of  cases  it  is  desired 
to  operate  the  carrier  equipment  from 
a  point  several  miles  away,  This  point 

may  be  the  dispatcher's  office  or  perhaps 
that  of  an  official.  To  accomplish  this, 

remote-control  apparatus  gives  full  con- 
trol by  means  of  four  wires  over  any 

distance  up  to  ten  miles. 

JUST  OUT!    New  Wonder  Radio! 
At  Lowest  Factory  Prices. 

Why  be  satisfied  with  any  but  the  NEWEST 
radio  set?  Why  pay  high  prices?  Why  take 
chances,  when  you  can  put  this  NEWEST  6- 
Tube  Westingale  Model  in  your  home  for  30 
Days  Trial  on  the  absolute  guarantee  that  if  you 
don't  6nd  it  the  most  beautiful  in  appearance 
— the  most  reasonable  in  price  and  the  best 
radio  set  you  have  ever  seen  or  heard — You 
Don't  Have  To  Keep  It!  Built  in  the  new  style 
""rown  walnut  c  '' old  embossed  i 

ingale  set  direct  from  manufacturer  and  save  money. 

5-TUBE  RADIO  Retail  Price  $45.00 
3-TUBE  RADIO  Retail  Price  $26.00 
Don't  buy  any  radio  until  you  get  our  FREE 
Folder,  which  describes  this  newest  of  all  radio 
sets  and  gives  our 

Special     Introductory    Discount 
Also  our  30  Day  Trial  Offer.     Write  today. 

AGENTS  AND  DEALERS  WANTED 
WESTINGALE  ELECTRIC  CO. 

.       Dept.170       1751  Belmont  Ave.,  Chicago        A 

brown  walnut  cabinet  with  Bloping  front 
Renaissance  design. 

West- 

".  :'G 

HBtfS 
You  can  play  the  scale  in  an  hour  and  play 

Jazz  in  a  week  on  the 

Buescher  Saxophone 
We  give  3  fret  lessons  with  each  new  instrument.  They 
start  you.  Teach  yourself.  It's  great  fun  practicing because  you  learn  so  quickly.  Even  though  you  have 
failed  with  some  other  instrument,  you  can  leam  the 
Buescher  Saxophone.  And  it  will  make  you  the  most 

popular  person  in  your  set.  6  days'  free  trial  in  your own  home,  any  instrument.  No  obligation.  Easy  terms 
if  you  decide  to  buy.  Send  now  for  beautiful  free  lit- 

erature.  A  postal  brings  liberal  proposition.   Address: 

Buescher  Band  Instrument  Co.         '" 1216  Buescher  Block  Elkhart,  Indian* 

EHSE3 BIG 
DISCOUHTS 

Radio's  biggest  season  is  here.    Get 
new  oatalog  showing  huge  stocks  of  radio 

parts,  sets,  kits  at  lowest  rock-bottom 
prices.   Quick  service.   Wonderful  ape-  /■&-AJJ/0/ 
cial  offer  on  best  sets,  tubes,  batter- 

ies.* Write  for  free  copy. 

ff.CBrann  Co,  36-50  S.Clinton  St.,  CWeaio.O.S.A:* 

COILS  FOR  THE  SET  BUILDER 
FRESHMAN  and  PHANSTIEHL  type  radio 

frequency  transformers.     The  most  efficient  low- 
loss  coils  built.     Mounts  are  included. 

Each  $.50  Set  of  Three  $1.25 
All  standard  advertised  parts  at  10%  to  20%  off 
the  list  price. 

KISSEL-CARMAN 
221 5  Archer  Ave.  Chicago,  III. 

MARVELOUS  NEW 
AUDIO  TRANSFORMER 
adds  a  mueioa!  qualityto  any  set  far 
beyond  anything  you  ever  heard 

b*,0rKARAS  HARMONIK 

Amplifies  low.  middle  and  high 
tones — allto  the  same  big  volume, 
thus  eliminating  distortion.  Brings 

tones  of  music  Price  J7.00.  Write 

Ctras  Electric  Co.,   Depl.58-93    4042  N.  Rockwell  St..  Cnia,o 

Log  Your  Stations — See 
Page  64. 

Please  mention  Radio  Age  when  writing  to  advertisers 
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Intercoupling  Is  Still  a 
Bugbear 

T3  ADIO  prices  have  been,  and  in  a 
-*• "-  great  many  cases  still  are,  too  high. 
The  cost  of  an  average  receiving  set  is 
more  than  it  should  be.  High  prices 
have  been  necessary  during  the  first 
few  years  of  broadcasting  to  cover  ex- 

perimental work  and  hazards  of  this 
business,  the  future  of  which  at  that 
time  was  rather  uncertain,  says  Frank 
Reichman,  of  the  Reichman  Company. 

The  main  reason  why  receivers  cost  so 
much  at  the  present  time  is  due  to  the 
fact  that  very  rigid  inspections  are  neces- 

sary, and  that  there  are  many  rejected 
and  imperfect  sets.  If  receivers  are  al- 

lowed to  go  out  without  careful  inspec- 
tion, the  fans  themselves  will  return  them 

later  on  at  a  considerable  expense  both 
to  the  manufacturer  and  the  consumer. 

Mistakes  made  in  the  wiring,  faulty  ap- 
paratus, and  intercoupling  of  magnetic 

fields  are  responsible  for  most  of  the 
rejects.  The  first  two  causes  are  easily 
remedied  after  they  are  located.  Inter- 

coupling remains  a  bugbear  to  most  engi- 
neers and  manufacturers. 

Placing  the  coils  at  critical  angles  parti- 
ally eliminates  magnetic  lines  of  force 

from  one  coil  intercoupling  with  the  field 
of  adjacent  coils,  but  does  not  prevent 
spraying  of  the  wiring  of  the  receiver  or 
other  apparatus  with  the  field,  and 
thereby  inducing  stray  currents.  This 
intercoupling  makes  the  receiver  unstable 
in  operation  so  that  it  oscillates  readily, 
distorting  the  music  or  speech,  and  re- 

quiring an  expert  to  maintain  the  tubes 
just  below  the  oscillating  point  much 
the  same  way  as  a  regenerative  set  must 
be  operated. 

Toroid  inductances  confine  the  mag- 
netic field  within  the  coil,  so  there  is 

practically  no  spraying  effect  to  interact 
on  surrounding  wiring  or  adjacent  coils. 

This  makes  possible  the  building  of  a 
receiver  with  only  the  capacity  of  the 

wiring"  to  deal  with.  In  the  Islodyne  re- 
ceiver, the  subpanel  method  of  wiring  is 

used,  so  it  is  a  comparatively  easy  matter 
to  balance  out  the  slight  intercoupling 
remaining  after  the  main  source  of 
trouble  has  been  stopped  at  its  source  in 
the  design  of  the  coils. 
;  This  means  radio  sets  can  be  manu- 

factured in  quantities  without  fear  of  a 
large  percentage  of  rejects  by  the  in- 

spectors and  of  sets  coming  back  after 
they  have  been  in  the  hands  of  the  con- 

sumer. This  advance  in  radio  engineer- 
ing will  reduce  the  ultimate  cost  of  the 

receiver  to  the  radio  fan,  as  well  as  place 
a  much  better  instrument  in  his  hands. 

Here's  a  Definition  of  the  Ether 
COME  of  us  find  it  difficult  to  answer 

^  the  question  "What  is  the  ether?" 
Here  is  what  the  British  Wireless  Year 
Book  gives  as  a  definition: 

"Ether  or  aether:  The  imponder- 
able, elastic,  all-prevading  medium 

which  is  assumed  to  exist  in  order  to 
explain  the  transmission  of  energy  in 
the   form   of   electric    magnetic   waves." 
The  English  wireless  experts  define 

radio  as  the  American  equivalent  of 
"wireless." 

854       55} 

Make  Your  Radio  Set  More  Efficient 
With  Alleii'Bradley  Radio  Devices 

IT  matters  not  whether  you  are  building  a 
receiver  or  own  a  factory-built  set,  in  either 

case  you  can  make  your  set  more  efficient  by 
using  Allen-Bradley  Radio  Devices  in  many 
parts  of  the  receiver.  In  addition  to  the  various 
devices  for  filament  control,  grid  leak  and  po- 

tentiometer control,  there  also  are  the  Brad- 
leyswitch  and  the  Bradleynier  which  are 
easily  installed.  The  one -hole  mounting 
makes  installation  quick  and  easy. 

To  bring  your  set  up-to-date,  replace  your 
old  condensers  with  Bradleydensers  and 
thereby  enjoy  the  selectivity  of  straight-line- 
frequency  tuning.  The  condenser  is  extremely 
compact  and  will  not  interfere  with  any  other 

parts  on  your  panel.  Don't  forget  the  Bradley- 
Amplifier  for  perfect  audio  amplification. This 
efficient  amplifier  is  a  complete  unit  ready  for 
immediate  use  in  your  set.  Try  Allen-Brad- 

ley Devices  tonight  and  hear  the  difference! 

Insist  on  Allen^Bradley  Products 
Sold  In  Distinctive  *l 
Checkered  Cartons 

Please  mention  Radio  Age  ivhen  writing  to  advertisers 
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Battery  Prices 
'SMASHED! 
To  Consumers  Only 

Here  is  a  real  battery  quality, 
guaranteed  to  you  at  prices 

that  will  astound  the  entire  bat- 
tery-buying public.  Order  Di- 

rect From  Factory.  Put  the 
Dealer's  Profit  in  your  own  pock- 
jt.  You  actually  save  much  more 

than  half,  and  bo  that  you  can  be 
convinced  of  true  quality  and  perform- 

ance, we  give  a  Written  2-  Year  Guaran- 
tee. Here  is  your  protection!  No  need  to 

take  a  chance.  Our  battery  is  right— and 
the  price  is  lowest  ever  made.  Convince 
yourself.  Read  the  prices! 
Auto  Batteries  Radio  Batteries 

6Volt,ll Plate, $9.50  6Volt.lOO  Amp. S9.S0  I lii  OAmp.il. SO  1 
12Volt,  7  Plate,  13.00     6Volt,140  Amp. 13.00  | 

Buy  Direct— Send  No  Money 
We  ask  no  deposit.  Simply  send  name  and  ad- 

dress and  style  wanted.  Battery  will  be  shipped 
same  day  we  receive  your  order  Express  C.O.D. 

Send 

alfow  6%  discount 
cash  in  full  with  or- 

-NOW? 

ARROW  BATTERY  CO. 
t.12.     121S  So. 

Wabasn  Ave. .Chicago  I 

To  the  Man  with  an  Idea 
offer     a     comprehensive,    expe- 

ient     service    for     his 

prompt,    legal    protection    and    the 

sitii 

rienced      efficient     service    for 

development   of    his   pro 

pos 
Send  sketch  of  model  and  de- 

scription, for  advice  as  to  cost, 
search  through  prior  United  States 
patents,  etc.  Preliminary  advice 
gladly  furnished  without  charge. 
My  experience  and  familiarity  | 

with  various  arts  frequently  en- 
able me  to  accurately  advise  clients 

as  to  probable  patentability  before 
they  go   to  any  expense. 

Booklet  of  valuable  information  and 
form  for  properly  disclosing  your 
idea  free  on  request.      Write  today. 

RICHARD  B.  OWEN,  Patent  Lawyer 
81  Owen    Bldg.,  Washington,  D.  C. 

41-M  Park  Row,   N.  Y.  City 

?60.ft>nOO.Weebly 
Tl.fiYfl 

'SpareTlme  Prof  Its— No  Capital 
Public  wants  this  Amazing  New  Set.  Coast-to- 
coast  reception.  Receives  all  waves,  40  to  559 
meters.  Snot  sub-panel  makes  assembly  quick  and 
easy.  We  need  distributors  everywhere.  Demon- 

stration sells.  AVe  carry  stock.  Set  sells  at  half 
ore  prices.  $60  to  $100  weekly  easily  made. 
FIVETUBE  DEMONSTRATOR  FREE  with 

RADIO  TRAINING 
it  Special  Plan  trains  yon 

in  Radio — gives  you  a  Free 
Demonstrator  Set  and  ap- 

—'xaj^H^^s=s=  j^  points   you   as   distributor. 
Thrfentire  cost  is  less  than  regular  dealer's  price  for Set  alone.  Hundreds  are  making  big  money  in  spare 
time.  Get  started  now  while  territory  is  still  open. 
Write  Today!  Don't  miss  this  opportunity  to  make  a 
fortune  in  Radio.  Get  corn]. hi.  irainir.L;  and  sales 
plan  Free!  AMBU  ENGINEERING  INSTITUTE 
2632  Prairie  Avenue      Dlv.  25-C    Chicago,  Illinois 

Send  25c  for  Booklet  Telling 
How  to  Build  the 

Kffammarl
und   ) oberts 

Hammarlund-Roberts,  1182  Bway,  N.  Y. 

Rebroadcasting  Now 

Quite    an    Art 
13  ADIO  listeners  in  England  heard 
-*-  *-  music  originating  in  the  Club  Ciro, 
London,  through  WGY  of  Schenectady, 
N.  Y. 

In  California  a  radio  fan  using  a  short 
wave  set,  heard  a  program  played  in 
Los  Angeles,  broadcast  by  the  41  meter 
wavelength    transmitter    of    WGY. 
The  London  program  crossed  and 

recrossed  the  Atlantic  before  the  English- 
man picked  it  up. 

Signals  from  KFI,  bearing  the  song, 

"California  here  I  come,  right  back 
where  I  started  from"  were  picked  up 
by  WGY  after  a  radio  relay  through 
KOA,  Denver,  KFKX,  Hastings,  Neb., 
and  WOC,  Davenport,  Iowa,  and  re- 
broadcast  on  41  meters.  The  Los 

Angeles  fan  heard  KFI's  program  after  it had  traveled  twice  across  the  continent. 
Both  of  these  rebroadcast  achieve- 

ments are  believed  to  be  radio  records. 

England  was  rebroadcast  by  WGY  a 
year  ago,  but  there  was  no  information 
that  the  rebroadcast  program  had  been 
heard  at  the  source.  Programs  have 
been  relayed  from  the  eastern  to  the 
western  coast,  but  there  is  no  previous 
record  of  a  relay  of  a  western  coast 
program  to  the  Atlantic  side  of  the 
continent  and  its  reception  again  on  the 
Pacific    shore. 

Navy  Is  Developing  Short 
Waves 

DURING  recent  tests  of  the  new 
12800  KC,  or  about  23  meter, 

transmitter  of  NKF,  the  Naval  Radio 
Laboratory  station  at  Bellevue,  D.  C, 
her  signals  were  picked  up  by  the  U.  S.  S. 
Galveston  lying  off  the  Pacific  Coast  of 
Panama,  with  a  piece  of  lamp  cord 
about  two  and  half  feet  long  for  an 
aerial. 

At  first  the  test  signals  were  received 
on  the  regular  aerial  with  good  signal 
strength;  later  when  the  short  aerial 
was  substituted,  the  signal  strength 
decreased,  but  all  messages  were  easily 
read. 

These  short-wave  signals,  it  is  re- 

ported, are  very  difficult  to  tune  in  with- 
out vernier  equipped  receivers,  but 

they  were  also  picked  up  by  San  Fran- 
cisco,  San    Diego  and  San   Juan. 

The  Navy  Department  at  Washington 
is  now  working  Balboa,  San  Francisco, 
San  Diego,  Guantanamo  and  Honolulu. 
Short-wave  broadcast  schedules  are  also 
used  for  London,  Paris  and  the  Fleet 
Flagship. 

Midget  Transmitter 

T^ROM  London  comes  a  report  on  a 
-*-  "Baby"  transmitter,  easily  handled 
by  a  single  person.  This  set  is  rated  at 
only  0.41  watts  dry  battery  power,  but 
is  capable  of  adjustments  to  operate  on 
wave  lengths  between  2  and  300  meters. 
It  is  believed  a  forerunner  of  great  interest 
and  activity  on  short  waves  among  the 
amateurs. 
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^teinife Interference 
Eliminator 

Guaranteed  or  We 
Refund  Your  Dollar 

ORDER  TODAY 
Dollar  Bill  Will  Do 

TWO  BIG  BANKS 
Testify  To  Our 

Reliability. 

Nc5 

No  Radio  Complete Without  It! 

OW  yon  can  select 
stations  at  will,  cut 

out  interference  and  un- 

desired  stations— tune  in 
loud  and  clear.  Wonderie 
results  with  any  tube  ov 
crystal  set.  Over  150,000 
sold.  Partially  absorda static. 

Select  Stations 
Try  this  Ra< Wonder  at  c  __ risk.  Nothing 

to  add— attach  in  2  minutes 
to  aerial.  No  tools— no  extra 

tube  or  battery  —  Doesn't disturb  present  log.  Order 
today— money  back  if  you  say  si. 

Complete  i Literature. 

Stelnite  Famous  1500 
Mi.  One-Tube  Set  $6; 
Crystal  Set  S6;  Crystals 
50c— 3  for  $1;  5-Tube Set  -$29.75. 

STEKNITE  LABORATORIES 

302  Radio  Building 

Atchison,  Kans. 

For  Accurate  Condenser  Values  Use 

X-L  VARIO  DENSERS 
The  Best  Semi-Fin  il  Candin-icr  Made.  Endorsed  fcy 

All  the  Leading  Radio  Authorities. 

MODEL  N — Capacity  ranee  1.8  to  20  micro-micro- 
farads, for  balance  in  Roberts  two  tube,  Browning-Drake, 

McMurdo  Silver's  Knockout.  Neutrodyne  and  tuned 
radio  frequency  circuits.  Price  $1.00 
MODEL  G — For  the  Cockaday  cirouit,  filter  and  inter- 

mediate frequency  tuning  in  super-heterodyne  and  posi- 
tive grid  bias  in  all  sets.  G-l  .00002  to  .0001  MF,  G-5 

.0001  to  .0005  MF.  C-10  .0003  to  .001  MF.  PRICE 
EACH  WITH  GRID  LEAK  CLIPS  SI. SO 

X-L  RADIO  LABORATORIES,  2428  Lincoln  Ave.. N.  Chicago 

FREE  hookups 
Free,  big  Radio  Catalog 

and  Guide  brimful  of  new^ 
est  ideas,  over  100  special  hook- 

ups and  illustrations.  You  save 
as  much  as  60%  on  sets  and 
parts.  Be  sure  to  get  this  thrifty book  before  youbuy.    It 
money  in  your  pocket.    S 

->.   standard  radio  parts,   _ 

I  \  kits,  ail  reliable,  guaranteed 
I  I  goods.   Please  Include  name of  radio  Ian  to  whom  we  may 

send  copy  also.   Write  letter 
or  postal  now. 

YOU  CAN  GET 
Greater    reflex    or   oryatal 

BROWNLIE 
VERNIER  DETECTOR 

$2.00  At  your  dealer  or  Direct. 
ROLAND  BROWNLIE  &  CO. 

21  Sander,  St.  Medford   M 

aLTR3-veRnieR. 

PHEN1X  RADIO  CORP.,  1 16F  East  2£ 

Use  the  Log-a-Wave  Chart,  Page  64 
Please  mention  Radio  Age  when  writing  to  advertisers 
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Storage  Battery  Elimination 
{Continued  from  page  40) 

the  audio  hum  begins  to  be  troublesome. 
But,  if  it  is  turned  so  that  the  tubes  are 
too  dim,  a  hum  starts  up.  Adjustment 
of  R2  has  no  effect  on  the  potentiometer 
setting,  however.  It  may  help  to  switch 
the  two  audio  tubes,  AF1  and  AF2, 
around.  When  any  change  is  made  like 
grounding  the  core  of  the  bell  ringer,  for 

example,  always  readjust  the  potenti- 
ometer. The  balancing  spot  is  very  accur- 

ately found.  Once  adjusted,  neither  the 

potentiometer  nor  R2  have  to  be  ad- 
justed again  until  new  tubes  are  used. 

The  audio  tubes  will  last  a  great  deal 
longer  on  A.  C.  than  on  storage  battery 
lighting.  The  writer  has  had  some  tubes 
running  daily  in  a  set  lighted  on  A.  C. 
in  this  fashion  which  are  apparently 
as  good  as  new  after  four  years  of  hard 
service.  The  reason  for  this  is  simply 

explained.  When  lighted  on  direct  cur- 
rent from  a  battery,  the  filament  gives 

off  electrons  chiefly  from  one  end,  where- 
as on  alternating  current  the  elecrtons 

are  emitted  from  both  ends  uniformly. 

Amateur  station  owners  frequently  trans- 
pose the  filament  wires  on  the  socket  of 

an  expensive  transmitting  tube  to  make 

it  last  longer — for  the  self-same  reason. 
A.  C.  supply  can  be  carried  further, 

although  to  do  so  involves  difficulties 

that  may  interfere  with  the  clear  recep- 
tion of  weak  stations.  The  method 

herein  given  involves  no  interference  at 
all  with  DX  work  and  the  results  are 

equal  in  every  respect  to  those  obtained 
with  a  storage  battery,  besides  resulting 
in  a  more  compact,  economical  and  re- 

liable receiver  all  around. 

Material  referred  to  in  the  article 
above,  may  be  secured  from  any  reliable 
radio  dealer.  Bell  ringing  transformers 
are  made  by  the  Thordarson  Electric 
Co.,  or  the  Jefferson  Electric  Co.,  while 
potentiometers  are  made  by  Yaxley 
Mfg.  Co.,  Centralab  and  Allen-Bradley. 

Radio  Vigilance  Committee 
Finds  Town  Clear 

VANCOUVER'S  radio  vigilance  com- '  mittee,  sponsored  by  the  American 
Radio  Relay  League  to  trace  radio 
interference  in  that  city,  reports  this 
difficulty  has  been  practically  eliminated 
in-so-far  as  it  falls  within  the  province 
of  the  committee.  The  only  inter- 

ference known  to  exist  now  is  caused 

by  violet  ray  machines,  X-ray  apparatus, 
power   leaks   and    similar   troubles. 

Information  dealing  with  these  have 
been  turned  over  to  the  proper  govern- 

mental authority  and  it  is  expected 
suitable  action  will  be  taken  upon  the 
complaints.  The  record  in  Vancouver 
duplicates  to  a  large  extent  that  made 
by  vigilance  committees  in  other  cities 
of  the  Dominion  and  of  the  United 
States.  Most  of  the  interference  has 
been  definitely  located  in  sources  out- 

side the  control  of  the  radio-using  public. 

Tone  and 
Volume 
Control 

The  new  CENTRALAB  MODU- 
LATOR PLUG  gives  any  degree 

of  tone  volume  from  a  whisper 
to  maximum,  by  the  simple  turn 
of  a  knob.  Great  for  smoothing 

powerful  local  stations,  and 
for    lessening    static   interference. 

Centralab  Modulator  Plug  can 
be  attached  in  a  moment.  No 
tools  necessary.  It  replaces 
your   present   phone   plug. 

Central 
Radio  Laboratories 

24  Keefe  Ave. 
Milwaukee,  Wis. 

Centsalab 

Shows   how 

Science  has  discovered  a  new  principle 
in  radio  amplification  ...  a  striking 
new  development  that  is  bringing  un- 

heard of  results.  This  principle  is  found- 
ed upon  a  new  kind  of  coil — the  Erla 

Balloon  Circloid.  It  brings  4  distinct 
improvements.  These  are  explained  in  a 
fascinating  book  j  ust  published  and  being 
mailed  free. 

Edition  limited — Write  today 
Get  this  book  and  read  about  this 

newest  scientific  radio  principle.  See  the 
many  different  circuits  in  which  it  may 
be  used.  Find  out  how  you  can  turn 
your  present  set  into  the  latest  example 
of  radio  engineering — and  at  a  remark- 

ably small  cost.  There  are  only  a  limited 
number  of  these  books,  so  you  must 
write  immediately. 
Address  Electrical  Research  Laboratories 
2500  Cottage  Grove  Ave.,  Dept.  b-C.         Chicago,  III. 

APEX  VERNIER  DIALS 
ARE  BEST  ON  ANY  SET 

Ask  Your  Dealer  or  Write  Us 

APEX  ELECTRIC  MFG.  COMPANY 

Dept.  311       1410  W.  59th  St.      CHICAGO 

W^  W^    ̂ n   ̂ ^     62  pg.  Revisable FREE log 
New  62  page  loose  li 
We  publish  corrected  s 

lengths,  owners  £ 

dial  settings,   remarks,  etc.     Tl 
liBts  numerical  b 

Trouble  ai§s?L 
Hints.  Trouble  Pre? 

!   sugges- nary  Radio 
lenair  Hints.  Trouble  I'revenlor      <m.- tions  and  Answers.  Other  valuable    information 

OUR  radio.     Beautiful    flexible    cover    (gold   let- For  limited  time    we  will  send  latest  $2  edition 
j  62  page  Log  and  Radio  Information  Book  absol 

f  Log  and  Radio  Book 

service.    Get 

Send  No  Noney 

Pari 

1  $1  for  a 

Jan. 

Money  refunded  if  not  delighted.  Order  today— NOW.    Postal  will  do. 
Radio  Printers  Dept.  9023  Marengo,  111. 

For  Distortionless  Amplifications 
the  U.  S.  A.  Dirgibles.      Made  all  ca- 
12.000  ohma  and  up.     List  price  SI. 50. 

Writetoday Discounts  to  dealers. 

Crescent  Radio  Supply  Company,  Liberty  Slreet,  Jamaica,  N;  Y. 

NO    MORE    LOOSE    CONNECTIONS 
X-L  PUSH  POSTS 

A  binding-  post  that  really  does  excel. 
looks,  action,  service,  and  convenience. 
Push  it  down — insert  wire — cannot  Jar 
loose  from  vibration.  No  screwing  or 
danger  of  shearing  off  wires. 
Furnished  attractively  plated  with 
soldering  lug  and  necessary,  markings. 

Price    Each.     15    Centi 
X-L    RADIO    LABORATORIES. 

2424    Lincoln   Avenue    N.  Chicago 

S  Tube  Demonstrator  FREE.' 
Famous  Air  King  line  of  5-Tube  T.  R.  F.  Receivers. 

3  models,  retail  for  only  $49.50  to  $59.50.  Solid  walnut 
cabinet.  Wonderful  tone  and  power.  Liberal  discounts 
to  user  agents.  Write  today.  20TH  CENTURY  RADIO 
CO.,   1022   Coca   Cola  Bldg..   Kansas   City,  Mo. 
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Correct  List  of  Broadcast  Stations 
)KA    Westinghouse  Electric  &  Mfg.  Co._   East  Pittsburgh,  Pa.  309 
)LR     Radio  Electric  Co   Devils  Lake,  N.  D.  231 
DYL    Newhouse  Hotel     Salt  Lake  City,  Utah  216 
)ZB     Frank  E.  Seifert   Bakersfield,  Calif.  240 

)ZI      Electric  Supply  Co   Wenatchee,  Wash.  360 
<AB     Nebraska  Buick  Auto  Co   Lincoln,  Neb.  341 
?AD     McArthur  Bros.  Mercantile  Co     Phoenix,  Ariz.  273 
?AF     A.  E.  Fowler   San  Jose,  Calif.  217 
?AJ  .  University  of  Colorado..—   Boulder,  Colo.  261 
?AU     Independent  School  Dist   Boise,  Idaho  280 
?BB     F.  A.  Buttrey  &  Co   Havre,  Mont.  275 
PBC     W.  K.  Azbill   San  Diego,  Calif.  216 

FBK    Kimball-Upson  Co.   Sacramento,  Calif.  248 
FBL     Leese  Bros      Everett,  Wash.  224 
FBS     School  District  No.  One   Trinidad,  Colo.  238 
FBU     Bishop  N.  S.  Thomas   Laramie,  Wyo.  270 
FCB     Nielson  Radio  Supply  Co   Phoenix,  Ariz.  238 
FCF     Frank  A.  Moore     Walla  Walla,  Wash.  256 
FDD    St.  Michaels  Cathedral   Boise,  Idaho  278 
FDM    Magnolia  Petroleum  Co   Beaumont,  Texas  316 
FDX    First  Baptist  Church   Shreveport,  La.  250 
FDY    South  Dakota  State  College   Brookings,  S.  D.  273 
FDZ     Harry  O.  Iverson   Minneapolis,  Minn.  231 
FEC      Meier  &  Frank  Co     Portland,  Ore.  248 

FEK     Augsbury  Seminary   Minneapolis,  Minn.  261 
FEL     Winner  Radio  Corp   Denver,  Colo.  254 
FEO     J-  L.  Scroggin   Oak,  Neb.  268 
FFP      First  Baptist  Church     Moberly,  Mo.  242 
FEY     Bunker  Hill  &  Sullivan  Min.  &  Con.  Co   Kellogg,  Idaho  235 
FGB     Heidbreder  Radio  Supply  Co     Utica,  Neb.  224 
FGD    Chickasha  Radio  &  Electric  Co   Chickasha,  Okla.  248 
FGQ    Crary  Hardware  Co   Boone,  Iowa  226 
FH       Hotel  Lassen   Wichita,  Kans.  268 
FHA     Western  State  College  of  Colo   Gunnison,  Colo.  252 
FHH    Ambrose  A.  McCue     Neah  Bay,  Wash.  261 
FHL     Penn.  College   Oskaloosa,  Iowa  240 
FI         E.  C.  Anthony,  Inc   Los  Angeles,  Calif.  469 
JIF       Benson  Polytechnic  Institute   Portland,  Ore.  248 
FIO      North  Central  High  Schools     Spokane,  Wash.  266 
FIQ      First  Methodist  Church         Yakima,  Wash.  256 
FIU      Alaska  Electric  Light  &  Power  Co   Juneau,  Alaska  226 
.FIZ       Daily  Commonwealth   Fond  du  Lac,  Wis.  273 
FJB      Marshall  Electrical  Co   Marshalltown,  Iowa  248 
FJC      R.  B.  Fegan  (Episcopal  Church)   Junction  City,  Kans.  219 
.FJF      National  Radio  Man f.  Co     Oklahoma  City,  Okla.  261 
FJI       Liberty  Theatre  (E.  E.  Marsh)   Astoria,  Ore.  246 
LFJL      Hardsaeg  Manufacturing  Co.   Ottumwa,  Iowa  242 
LFJM     University  of  North  Dakota   _.._   Grand  Forks,  N.  D.  278 
LFJR     Ashley  C.  Dixon  &  Son       _   Portland,  Ore.  263 
:FJY     Tunwall  Radio  Co     Fort  Dodge,  Iowa  246 
LFJZ      S.  W.  Baptist  Theological  Seminary   Ft.  Worth,  Tex.  254 
LFKA    Colo.  State  Teachers  College   Greeley,  Colo.  273 
LFKU    The  University  of  Kansas   Lawrence,  Kans.  275 
LFKX    Westinghouse  Elec.  &  Mfg.  Co     Hastings,  Neb.  288 
LFKZ     F.  M.  Henry   Kirkville,  Mo.  226 
LFLD     PaulE.  Greenlaw   Franklinton,  La.  234 
LFLP     Everett  M.  Foster   Cedar  Rapids,  Iowa  256 
LFLR     University  of  New  Mexico   Albuquerque,  N.  M.  254 
LFLU     San  Benito  Radio  Club   San  Benito,  Texas  236 
LFLV     Swedish  Evangelical  Church.     Rockford,  111.  229 
LFLX    George  Roy  Clough   Galveston,  Texas  240 
LFLZ     Atlantic  Automobile  Co   Anita,  la.  273 
LFMB    Christian  Churches   Little  Rock,  Ark.  254 

LFMQ   University  of  Arkansas     _.. .Fayetteville,  Ark.  300 

LFMR    Morningside  College     Sioux  City,  Iowa  261 

LFMW  M.G.Sateren     Houghton,  Mich.  263 

LFMX   Carleton  College     Northfield,  Minn.  337 
[.FNF     Henry  Field  Seed  Co     Shenandoah,  Iowa  263 

LFNG    Wooten's  Radio  Shop         Coldwater,  Miss  254 

KFOA     Rhodes  Department  Store.     Seattle,  Wash.  454 
KFOB     Chamber  of  Commerce     Burlingame,  Calif.  226 
KFON    Echophone  Radio  Shop     Long  Beach,  Calif.  233 

KFOO    Latter  Day  Saints'  University.   Salt  Lake  City,  Utah  236 
KFOP     Rohrer  Elec.  Co     Marshfield,  Ore.  240 
KFOR    David  City  Tire  &  Electric  Co   David  City,  Neb.  226 
KFOT    College  Hill  Radio  Club.     Wichita,  Kans.  231 
KFOX    Board  of  Education,  Tech.  High  SchooL   Omaha,  Nebr.  248 
KFOY    Beacon  Radio  Service   St.  Paul.  Minn.  252 

KFPG    Garretson  and  Dennis     Los  Angeles,  Calif.  238 
KFPL     C.  C.  Baxter.     Dublin,  Texas.  252 
KFPM    The  New  Furniture  Co   Greenville,  Texas.  242 
KFPR     Los  Angeles  County  Forestry  Dept   Los  Angeles,  Calif.  231 
KEPT     Cape  &  Johnson.   Salt  Lake  City,  Utah  286 
KFPW    St.  Johns  M.  E.  Church.   Carterville,  Mo.  258 
KFPY    Symons  Investment  Co     -...Spokane,  Wash.  266 
KFQA    The  Principia           St.  Louis,  Mo.  261 
KFQB    The  Searchlight  Publishing  Co     Fort  Worth,  Texas  263 
KFQH    Radio  Service  Co   Burlingame,  Calif.  213 
KFQP    G.  S.  Carson,  Jr     Iowa  City,  la.  224 
KFQU    W.  Riker.   .   Holy  City,  Calif.  217 
KFQW  C.  F.  Knierim.   North  Bend,  Wash.  216 
KFQZ    Taft  Products  Co   Hollywood,  Calif.  226 
KFRB     Hall  Bros     Beeville,  Texas  248 
KFRC     City  of  Paris  Dry  Goods  Co     San  Francisco,  Calif.  268 
KFRU    Stephens  College.     Columbia,  Mo.  500 
KFRW   United  Churches  of  Olympia...-     Olympia,  Wash.  219 
KFSG     Echo  Park  Evan.  Assn     Los  Angeles,  Calif.  275 
KFUL     Thomas  Groggan  &  Bros.  Music  Co   Galveston,  Texas  258 
KFUO    Concordia  Seminary.   St.  Louis,  Mo.  545 
KFUP     Fitzsimmons  General  Hospital   Denver  ,Colo.  234 

KFUO    Julius  Brunton  and  Sons  Co     San  Francisco,  Calif.  234 
KFUR    Peery  Bldg.  Co         _.Ogden,  Utah  224 
KFUS     Louis  L.  Sherman.     _   Oakland,  Calif.  256 
KFUT    University  of  Utah.     Salt  Lake  City,  Utah  261 
KFUU    Colburn  Radio  Labs     San  Leandro,  Calif.  224 
KFVD     McWhinnie  Electric  Co     San  Pedro,  Calif.  205 

KFVE     Film  Corporation  of  America     St.  Louis,  Mo.  240 
KFVF     Clarence  B.  Juneau     —.Hollywood,  Calif.  208 
KFVG    First  M.  E.  Church     Independence,  Kans.  236 
KFVH     Whan  Radio  Shop.   Manhattan,  Kans.  219 
KFVI      Headquarters  Troop,  56th  Cavalry.   Houston,  Texas  240 
KFVN     Carl  E.  Bagley   Welcome,  Minn.  227 
KFVO     F.  M.  Henry.       Kirksville,  Mo.  226 
KFVR     Moonlight  Ranch.       Route  6,  Denver,  Colo.  244 
KFVS      Cape  Girardeau  Battery  Station   Cape  Girardeau,  Mo.  224 
KFVW    Airfan  Radio  Corp       San  Diego,  Calif.  246 
KFVY    Radio  Supply  Co     Albuquerque,  N.  M.  250 
KFWA    Browning  Bros.  Co   _.._       Ogden,  Utah.  261 
KFWB   Warner  Bros   Hollywood,  Calif.  252 
KFWC   L.  E.  Wall     San  Bernardino,  Calif.  211 
KFWF    St.  Louis  Truth  Center       St.  Louis,  Mo.  215 

KFWH  F.  Wellington  Morse,  Jr   Chico,  Calif.  245 
KFWI     Radio  Entertainments,  Inc   South  San  Franciso,  Calif.  226 
KFWM  Oakland  Educational  Society   Oakland,  Calif.  207 
KFWO   Lawrence  Mott   Avalon,  Calif.  211 

KFWU   Louisiana  College   Pineville,  La.  238 
KFWV    Wilbur  Jerman.     Portland,  Oreg.  213 
KFXB    Bertram  O.  Heller.     Big  Bear  Lake,  Calif.  203 
KFXC    Santa  Maria  Valley  Railroad  Co   -Santa  Maria,  Calif.  210 
KFXD    L.  H.  Strong.     Logan,  Utah  205 

KFXF     Pike's  Peak  Broadcasting  Co   Colorado  Springs,  Colo.  250 
KFXH    Bledsoe  Radio  Comapny   El  Paso,  Texas  242 

KFXJ     Mt.  States  Radio  Dist.  Inc.  (Port,  sta.)-—   Denver,  Colo.  216 

KFXM   Neches  Electric  Co       Beaumont,  Texas  227 

KFXR    Classen  Film  Finishing  Co     Oklahoma  City,  Okla.  214 

KFXY    Mary  M.  Costigan     -.Flagstaff,  Ariz.  205 
KFYF     Carl's  Radio  Den           Oxnard,  Calif.  205 
KFYJ     Chronicle  Publishing  Co     Houston,  Texas  238 
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Dealers  and  Jobbers 
Let    us    send    you    a    Quam 

Speaker  on    Approval. 
Wire  or  Write. 

I 

Just  Hear  A 

QUAM   SPEAKER 
With  the  Silver  Drumhead  Diaphragm 

T  is  far  superior  to  any  other  loudspeaker  in  tone  quality,  volume 
and  enunciation,  due  to  an  entirely  new  principle  of  diaphragmatic 
construction— the  Silver  Drumhead. 

This  Silver  Diaphragm  is  only  three  one-thousandths  of  an  inch  in 
thickness,  stretched  tightly  over  a  brass  ring  and  adjusted  to  a  sensi- 

tivity that  responds  to  the  slightest  impulse.  A  small  silicon  steel  disc 
is  welded  to  its  center  to  receive  the  impulses  from  the  magnets.  The 
extreme  thinness  of  the  silver,  coupled  with  its  well  known  musical  quali- 

ties and  tuning  to  the  proper  pitch,  permits  it  to  vibrate  so  fast  that  its 
reproduction  of  speech  and  music  is  perfect  and  sets  an  entirely  new 
standard  in  radio  reproduction. 

Non-vibrating,  semi-hard  rubber  horn,  finished  in  mahogany  and  cast 
aluminum  tone  throat  in  russet  crackle,  make  for  a  beautiful  appear- 

ance as  well  as  perfect  reproduction  of  sound. 

Manufacturers  —  Write  us  for  our  special  proposition  on  Quam 
Units.     They  will  improve  your  receiving  sets  100%. 

Quam  Radio  Corporation 
1925  So.  Western  Ave.,  Chicago,  111. 

1    A  Simple  Frequency  Meter 
(Continued  from  page  36) 

great  care  so  that  the  error  in  setting  will 
be  small.  The  observer  should  place  him- 

self in  such  a  position  that  the  body 
capacity  will  not  effect  the  adjustments 
of  the  frequency  meter  and  generator. 
An  extremely  precise  adjustment  of  the 
generator  may  be  obtained  by  tapping 
the  pointer  attached  to  the  knob  of  the 
condenser.  The  frequency  meter  is  now 
carefully  tuned  until  the  resonance  in- 

dicator shows  a  maximum  deflection.  As 
it  is  tuned  near  the  point  of  resonance,  the 
reactive  effect  may  cause  a  slight  varia- 

tion in  the  frequency  of  the  generator, 
with  the  result  that  the  beat  note  will 
again  be  heard.  This  change  may  be 
measurable  on  the  frequency  meter  and, 
therefore,  adjustments  should  be  made  to 
attain  again  the  condition  of  zero  beat. 
This  may  require  decreased  coupling  be- 

tween the  frequency  meter  and  the  gen- 
erator in  addition  to  the  slight  readjust- 

ment of  the  generator.  These  measure- 
ments should  be  made  with  consideration 

for  other  listeners-in  since  the  beat  notes 
produced  may  be  radiated  from  the  re- 

ceiving antenna." 
The  use  of  harmonics  produced  in  the 

local  generator  as  a  means  of  obtaining 
additional  points  over  the  range  of  the 
frequency  meter;  a  description  of  the 
various  methods  of  frequency  measure- 

ments; and  the  necessary  care  and  cali- 
bration of  a  frequency  meter,  are  outlined 

in  detail  by  Uncle  Sam.  The  necessary 
limitation    of    an    article    of    this    kind, 

however,  will  not  permit  of  a  discussion 
of  these  factors.  A  request  for  Letter 
Circular  No.  171,  if  addressed  to  the 
Bureau  of  Standards,  Department  of 
Commerce,  Washington,  D.  C,  will  bring 
complete  information  on  the  subject  of 

"Methods  and  Apparatus  for  Measure- 
ment of  the  Frequencies  of  Distant  Radio 

Transmitting  Stations."  Meanwhile,  if 
you  are  experimentally  inclined  and  re- 

gardless of  whether  your  "laboratory" 
consists  of  a  portion  of  the  basement  in 

your  home  or  whether  you  operate  a  bona- 
fide  transmitting  and  receiving  radio 
station  the  outline  contained  in  this  story 
should  offer  the  basis  for  fruitful  experi- 
mentation. 

To  eliminate  body  capacity  a  con- 
Penser  should  be  used  which  either  has 
a  metal  dial  which  may  be  shielded,  or 
one  whose  rotors  are  separate  from  the 
shaft.  In  the  case  of  the  Remler  con- 

densers, these  may  be  used  with  effec- 
tiveness on  account  of  both  of  the  stators 

being  movable  and  not  connected  directly 
to  the  shaft,  but  through  a  set  of  bakelite 
gears.  The  dial  which  comes  with  these 
condensers  is  a  metal  one,  reads  up  to 
200  degrees  (almost  a  complete  circle) 
and  in  addition  the  dial  may  be  grounded. 

For  the  direct  current  milliammeter 

the  builder  may  secure  either  a  Jewell, 

Weston  or  Westinghouse  meter,  pref- 
ably  with  a  full  scale  deflection  of  2 
milliamperes.  A  resistance  can  be 
placed  across  the  meter  to  dampen  the 
swing  of  the  needle  as  is  explained  in 
the  article.  (Continued  on  page  57) 

PERFECT  REPRODUCER 
Loud  Pleasing,  tone.      Handsome 

Horns,  $22.50  to  $30.00 
Units,     10.00  to    12.00 

irfmericaa&lecfac 
State  &  64th  St COMPANY 

Applaud  YOUR  Favorites 
YOUR  OWN  Name  and  Address 
Printed  Free  on  Applause  Cards 

Stations  gladly  put  on  num- bers you  request.  We  print 

special  cards  that  get  ATTEN- 
TION. Applaud  your 

Order 
Quality  cards.  Hit'h  grade  printing.  Allthernge.  100—81.45: 
200 — S1.9S;300 — S2.4S.     Money  refunded  if   not    delighted. 

Send  No  Money  irdtDaMmaLghen 8£Jet now! Radio    Printers,       Dept.    2023,       Marengo,    111. 

CONDENSERS 
VERNIERS 

RHEOSTATS 
AMCCO  PRODUCTS.  Inc.  New  York  City 

Please  mention  Radio  Age  when  writing  to  advertisers 
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FYO    Buchanan-Vaughan  Co   Texarkana,  Tex.  210 

FYR    Hoskens-Meyers,  Inc     Bismarck,  N.  Dak.  248 
GO       General  Electric  Co   Oakland,  Calif.  361 

Glad  Tidings  Tabernacle   San  Francisco,  Calif.  234 
Marion  A.  Mulrony.   Honolulu,  Hawaii,  Waikiki  Beach  270 

Portland  Morning  Oregonian     Portland,  Oreg.  491 
St.  Martins  College.   Lacy,  Wash.  246 

Times-Mirror  Co   :   Los  Angeles,  Calif.  405 
Louis  Wasmer.   Seattle,  Wash.  273 
J.  Brunton  &  Sons     San  Francisco,  Calif.  220 
Northwest  Radio  Service  Co   Seattle,  Wash.  384 
Bible  Institute  of  Los  Angeles,  Inc   .Los  Angeles,  Calif.  293 
Reorganized  Church   Independence,  Mo.  441 
Warner  Brothers  Radio  Supplies  Co   Oakland,  Calif.  250 
Tribune  Publishing  Co   Oakland,  Calif.  508 
Reynolds  Radio  Co     Denver,  Colo.  266 
May  Seed  &  Nursery  Co   Shenandoah,  Iowa  252 
Fresno  Bee   Fresno,  Calif.  234 

MMJ  M.  M.  Johnson  Co.r   Clay  Center,  Nebr.  229 
MO      Love  Electric  Co   _   Tacoma,  Wash.  250 
MOX  Voice  of  St.  Louis.   St.  Louis,  Mo.  280 
NRG    C.  B.  Juneau.     Los  Angeles,  Calif.  208 
NX       Los  Angeles  Evening  Express   Los  Angeles,  Calif.  337 
OA       General  Electric  Co   Denver,  Colo.  322 

OAG    Oregon  Agricultural  College.     Corvallis,  Oreg.  280 
N.  Mex.  College  Ag.  &  Me.  Arts....State  College,  N.  Mex.  349 
Central  High  School       Omaha,  Neb.  258 
Oklahoma  College  for  Women   _   Chickasha,  Okla.  252 
Monarch  Manufacturing  Co.-   -   Council  Bluffs.  Iowa  278 
Hale  Bros   San  Francisco,  Calif.  428 
Pasadena  Presbyterian  Church   Pasadena,  Calif.  229 
Houston  Post  Dispatch     Houston,  Texas  297 

Star-News  Publishing  Co   Pasadena.  Calif.  316 
H.  B.  Read     ..Portland,  Oreg.  213 

Doubleday-Hill  Electric  Co     Pittsburgh,  Pa.  275 
Charles  D.  Herrold       San  Jose,  Calif.  231 
Berkeley  Daily  Gazette.     Berkeley,  Calif.  256 
Kansas  State  Agricultural  College.   Manhattan,  Kans.  341 
Pulitzer  Printing  Co         St.  Louis,  Mo.  545 

Radi'o  Service  Corp.  of  Utah   Salt  Lake  City,  Utah  300 
A.  A.  Berry  Seed  Co     Clarinda,  Iowa  242 
Tenth  Ave.  Baptist  Church..-     Oakland,  Calif.  333 
Bible  Institute.     Los  Angeles,  Calif.  294 

Brown's  Radio  Shop   _       —.Portland,  Ore.  263 
American  Radio  Telephone  Co.  Inc.—   Seattle,  Wash.  306 

New  Arlington  Hotel  Co   Hot  Springs,  Ark.  275 
N.  Baker.   Muscatine,  Iowa  256 
First  Presbyterian  Church.     ..Seattle,  Wash.  454 
Examiner  Printing  Co   _     San  Francisco,  Calif.  250 

UOM  State  University  of  Montana     _..   Missoula,  Mont.  244 
USD     University  of  South  Dakota     Vermillion,  S.  D.  278 
.UT       University  of  Texas.—       Austin,  Texas  231 
YOO    The  Voice  of  Oklahoma     Bristow,  Okla.  375 
WG      Portable  Wireless  Telephone  Co     Stockton,  Calif.  248 
1WKC  Wilson  Duncan  Studios     Kansas  City,  Mo.  236 
:WKH  W.  G.  Patterson.   Kennonwood,  La.  261 
.WSC    State  College.     Pullman,  Wash.  349 
WWG  City  of  Brownsville.     Brownsville,  Texas  278 
;yo 
;yw 
;zm 
V3BO 
/AAD 
/AAF 
IEPT 

OB 
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PO 
PPC 
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QV 
QW 
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Electric  Shop.         Honolulu,  Hawaii  270 
Westinghouse  Electric  &  Mfg.  Co   Chicago,  111.  535 
Preston  D.  Allen.       Oakland,  Calif.  240 
Valdemar  Jensen     _...New  Orleans.  La.  268 
Ohio  Mechanics  Institute.     Cincinnati,  Ohio  258 
Chicago  Daily  Drovers  Journal   Chicago,  111.  278 
I.  R.  Nelson  Co   Newark,  N.  J.  263 

PAAW  Omaha  Grain  Exchange       Omaha,  Nebr.  278 
/ABC    Asheville  Battery  Co.,  Inc....     Asheville,  N.  C.  254 
/ABI     1st  Universalist  Church.     Bangor,  Me.  240 
/ABL    Connecticut  Agricultural  College     Sorrs,  Conn.  283 
/ABO    Lake  Avenue  Baptist  Church   Rochester,  N.  Y.  278 
/ABO   Haverford  College,  Radio  Club     Haverford,  Pa.  261 
/ABR    Scott  High  School..-       Toledo,  Ohio  263 
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WABW  College  of  Wooster.       Woostei,  Ohio  207 

WABX   Henry  B.  Joy..._...         Mt.  Clemens,  Mich.  246 

WABY   John  Magaldi,  Jr   _.._   _   Philadelphia,  Pa.  242 
WABZ    Coliseum  Place  Baptist  Church.   .-.New  Orleans,  La.  275 
WADG   Allen  T.  Simmons  (Allen  Theatre)     Akron,  Ohio  238 
WAFD    Albert  B.  Parfet  Co   Port  Huron,  Mich.  275 
WAHG  A.  H.  Grebe  &  Co   Richmond  Hill,  N.  Y.  316 
WAIT     A.  H.  White  Co       Taunton,  Mass.  229 
WAIU     American  Insurance  Union   Columbus,  Ohio  294 
WAMD  Hubbard  &  Co..—     Minneapolis,  Minn.  244 
WAPI     Alabama  Polytechnic  Institute     —.Auburn,  Ala.  248 
WARG   American  Radio  &  Research  Corp   Medford,  Mass.  261 
WBAA    Purdue  University.       W.  Lafayette,  Ind.  273 
WBAC    Clemson  Agric.  College   .Clemson  College,  S.  C.  331 
WBAH   The  Dayton  Co...._     Minneapolis,  Minn.  417 
WBAK   Pennsylvania  State  Police   Harrisburg,  Pa.  275 
WBAO   James  Millikan  University   _.._   _.._   Decatur,  III.  270 
WBAL    Consolidated  Gas  &  Elec.  Co   Baltimore,  Md.  246 

WBAP    Wortham-Carter  Pub.  (Star  Telegram)._.Ft.  Worth,  Texas  476 
WBAV    Erner  &  Hopkins  Co       Columbus,  Ohio  292 

WBAX   John  H.  Stenger,  Jr   _.._Wilkes-Barre,  Pa.  256 
WBAY   Western  Electric  Co.—   _.._   _...New  York,  N.  Y.  492 
WBBA    Plymouth  Congregational  Church..-   -...Newark,  Ohio  226 
WBBL    Grace  Covenant  Presbyterian  Church   Richmond,  Va.  229 
WBBM  Atlass  Investment  Co.-       -...Chicago,  111.  226 
WBBN    Blake,  A.  B     Wilmington,  N.  C.  275 
WBBP    Petoskey  High  School.—.       _   Petoskey,  Mich.  238 

WBBR    People's  Pulpit  Assoc       Rossville,  N.  Y.  273 
WBBS    First  Baptist  Church..     New  Orleans,  La.  252 
WBBX    Ruffner  Junior  High  School     Norfolk,  Va.  222 

WBBY   Washington  Light  Inf.  Co.  "B"  118th  inf.Charleston,  S.C.  268 
WBCN    Foster  &  McDonnell     Chicago,  111.  266 
WBDC    Baxter  Laundry  Co   Grand  Rapids,  Mich.  256 
WBES     Bliss  Electrical  School   Takoma  Park,  Md.  222 
WBGA   Jones  Elec.  &  Radio  Mfg.  Co     Baltimore,  Md.  254 
WBNY   Shirley  Katz.     New  York,  N.  Y.  210 
WBOQ   A.  H.  Grebe  &  Co.,  Inc     Richmond  Hill,  N.  Y.  236 
WBR       Pennsylvania  State  Police   _   Butler,  Pa.  286 
WBRC    Bell  Radio  Corporation   Birmingham,  Ala  248 

WBRE     Baltimore  Radio  Exchange   Wilkes-Barre,  Pa.  231 
WBT        Charlotte  Chamber  of  Commerce   .....Charlotte,  N.  C.  275 
WBZ        Westinghouse  Elect.  &  Mfg.  Co._   .....Springfield,  Mass.  333 
WBZA     Westinghouse  Elect.  &  Mfg.  Co   Boston,  Mass.  242 
WCAG     Connecticut  Agricultural  College   Mansfield,  Conn.  275 
WCAD    St.  Lawrence  University   Canton,  N.  Y.  263 
WCAE     Kaufmann  &  Baer  Co.  &  The  Pitts.  Pr.... ..Pittsburgh,  Pa.  461 
WCAJ      Nebraska  Wesleyan  University   University  Place,  Nebr.  254 
WCAL    St.  Olaf  College     _.. .Northfield,  Minn.  337 
WCAO    A.  A.  and  A.  S.  Brager     -...Baltimore,  Md.  275 
WCAP     Chesapeake  &  Potomac  Tel.  Co   —Washington,  D.  C.  468 
WCAR    Southern  Radio  Corp.  of  Texas...   San  Antonio,  Texas  263 
WCAT     State  College  of  Mines   Rapid  City,  S.  Dak.  240 
WCAU    Universal  Broadcasting  Co   Philadelphia,  Pa.  278 
WCAX    University  of  Vermont   ..Burlington,  Yt.  250 
WCBA     Charles  W.  Heimbach..       Allentown,  Pa.  254 
WCBD    Wilbur  C.  Voliva.       Zion,  111.  345 
WCBE     Uhalt  Radio  Co   _   _   —.New  Orleans,  La.  263 

WCBF     Paul  J.   Miller   —.Pittsburg,   Pa.  236 
WCBH    University  of  Mississippi   Oxford,  Miss.  242 
WCBM    Charles  Swarz     Baltimore,  Md.  229 

WCBN    James  P.  Boland—   Ft.  Benj.  Harrison,  Ind.  266 
WCBQ    First  Baptist  Church.—   Nashville,  Tenn.  236 
WCBR    C.  H.  Mester.—   _   _   Providence,  R.  I.  205 

WCBX    Radio  Shop  of  Newark  (H.  Lubinsky)    Newark,  N.  J.  233 
WCCO    Washburn-Crosby  Co       _   Anoka,  Minn.  416 
WCEE     Liberty  Weekly   _   _   -   Elgin,  111.  275 
WCLO     C.  E.  Whitmore   _   _.   .....Camp  Lake,  Wise.  231 
WCLS     H.  M.  Couch       _   _   _   _.... Joliet,  111.  214 

WCSH     Henry  P.  Rines     _.._   Portland,  Maine  256 
WCSO     Wittenberg  College.-   _   _   Springfield,  Ohio  248 
WCWS    Chas.  W.  Selene  (Portable)-   _   Providence,  R.  I.  210 
WCX       Free  Press  and  Jewett  R.  &  P.  Co   Detroit,  Mich.  517 



RADIO  AGE  for  March,  1926 The  Magazine  of  the  Hour 

57 

A  Simple  Frequency 
Wave  Meter 

{Continued  from  page  55) 
IN  THE  blueprint  diagram  on  page  39 

the  reader  will  find  the  three  steps 
in  the  development  of  the  final  circuit 
of  the  resonance  type  wave  meter.  The 
first  is  Fig.  1  in  which  the  coupling  is  an 
inductive  one  between  the  two  circuits. 
In  Fig.  2  the  coupling  has  been  made 
magnetic,  though  only  to  one  side  of  the 
tuning  circuit.  In  the  third  diagram, 
Fig.  3,  the  final  circuit  as  adopted  at 
the  Bureau  of  Standards  is  shown  in 
which  provision  is  made  by  means  of  the 
plate  B  for  a  method  of  eliminating  body 
capacity,  assuring  all  measurements  being 
standard  and  not  subject  to  variation  due 
to  presence  of  absorptive  structures. 

In  Fig.  4  is  shown  the  schematic  of  the 
Hartley  oscillator  used  as  the  driver. 
Items  1,  2  and  3  show  the  points  at  which 
the  inductance  is  hooked  into  the  circuit. 
The  constructional  features  of  the  in- 

ductance are  shown  in  the  article  itself, 
while  views  of  the  driver  and  of  the  wave- 
meter  are  also  shown  in  blueprint  form. 

Further  data  on  the  use  of  wavemeter 
and  driver  may  be  secured  by  studying 
the   picture   at   the   bottom   of    page  36. 

Embodying  the  Genuine  BROWNING-DRAKE  Transformer 
and  also  the  National  Equimeter 

(Straight  Line  Wave  Length) 
CONDENSERS 

and  the 

National  Velvet  Vernier  DIALS 
These  parts  give  amazing  results  to 

amateur  Set  Builders. 
Nationals  are  standard— their  efficiency  proved. 

Send  for  Bulletin  10S-RA 
NATIONAL  COMPANY,  Inc. 

W.  A.  READY,  Pre.ident 
110  Brookline  St.  Cambridge,  Mass. 

BD1-A (Patents  pending) 
NATIONAL  Tuning 
Unit  BD1-A,  comprising 
the  BROWNING- DRAKE  Inductance  Coil 
and   NATIONAL  Con- 

PRICE  $9.25 

BD2-A (Patents  pending) 
NATIONAL  Tuning 

Unit  BD2-A,  com- 
prising ge  n  uine 

BROWNING- DRAKE  Transformer 
and  NATIONAL 
Condenser. 

PRICE  $12.75 

Hookups  Like  This  One  Get  Results! 
Q)ANT. 

SO 

/q  o 
P P 

O 

$1.00  a 
Copy 

RADIO  AGE  ANNUAL 
FOR  1926 $1.00  a 

Copy 

RADIO  AGE  ANNUAL  COUPON 
RADIO  AGE,  INC., 
500  North  Dearborn  St.,  Chicago,  111. 

Gentlemen:    I  want  to  be  one  of  the  first  to  get  the  RADIO  AGE  ANNUAL  FOR  1926.    Enclosed  find  $1.00.    If  I  am 
not  satisfied  with  the  ANNUAL  I  will  return  it  within  five  days  and  you  will  refund  my  dollar. 

Name   

Address...   

City   :   State   

32b   __   
Please  mention  Radio  Age  when  writing  to  advertisers 
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DAD 

DAE 
DAF 
DAG 
DAH 
DAR 
DAY 
DBA 
DBC 
DBD 
DBE 
DBJ 
DBK 
DBN 
DBO 
DBR 
DBV 
DBZ 
DOD 
DRG 
DWF 
DZ 
EAF 
EAI 
EAM 
EAN 
EAO 
EAR 
EAU 
IB 
EBC 
EBD 
EBE 
EBH 
EBJ 
EBK 
EBL 
EBM 
EBP 

EBO 
EBR 
EBW 
EBZ 
EEI 
EHS 
EMC 
ENR 
EW 
FAA 
FAM 
FAV 
FBC 
FBD 
FBE 
FBG 
FBH 
FBI 
FBJ 
FBL 
FBM 
FBR 
FBZ 
FDF 
FI 
FKB 
FRL 
FUV 
FUW 
GAL 

GAQ 
GBB 
GBC 

Dad's  Auto  Accessories,  Inc.—   Nashville,  Tenn.  226 
Tampa  Daily  Times     Tampa,  Fla.  273 

Kansas  City  Star     Kansas  City,  Mo.  366 
J.  Laurence  Martin..       ...Amarillo,  Texas  263 
Trinity  Methodist  Church.   ....El  Paso,  Texas  268 
Lit  Brothers       Philadelphia,  Pa.  393 
Radio  Equipment  Corp..       .....Fargo,  N.  Dak.  261 
Plymouth  Cong.  Church.....     Newark,  Ohio  226 
Kirk,  Johnson  &  Co       Lancaster,  Pa.  258 
Herman  Edwin  Burns...     Martinsburg,  W.  Va.  268 

Gilham-Schoen  Elec.  Co       ...Atlanta,  Ga.  270 
Richardson  Wayland  Elec.  Corp   Roanoke,  Va.  229 
M.  F.  Broz         Cleveland,  Ohio.  227 
Electric  Light  &  Power  Co   Bangor,  Me.252 
Ro.lins  College,  Inc.     Winter  Park,  Fla.  240 
Tremont  Temple  Baptist  Church...   Boston,  Mass.  261 
The  Strand  Theatre.......   .Fort  Wayne,  Ind.  258 
Boy  Scouts,  City  Hall.__     Kingston,  N.  Y.  233 
Chattanooga  Radio  Co.,  Inc     Chattanooga,  Tenn.  256 
Doolittle  Radio  Corp....     New  Haven,  Conn.  268 
Dutee  Wilcox  Flint,  Inc     Cranston,  R.  I.  441 
J.  L.  Bush.-     Tuscola,  111.  278 
American  Telephone  &  Telegraph  Co......New  York,  N.  Y.  491 
Cornell  University           ...Ithaca,  N.  Y.  254 
Bor.  of  N.  Plainfield   .North  Plainfield,  N.  J.  261 
Shepard  Co.   Providence,  R.  I.  270 
Ohio  State  University   Columbus,  Ohio  294 
Goodyear  Tire  and  Rubber  Co   Cleveland,  Ohio  389 

Davidson  Bros.  Co..       ....Sioux  City,  Iowa  275 
Benwood  Co   St.  Louis,  Mo.  273 
Walter  Cecil  Bridges   Superior,  Wise  242 
Electrical  Equip.  &  Service  Co   Anderson,  Ind.  246 
Roy  W.  Waller.   Cambridge,  Ohio  234 
Edgewater  B.  H.  &  Herald  Examiner   .....Chicago,  111.  370 
Third  Avenue  Railway  Co   New  York,  N.  Y.  273 
Grand  Rapids  Radio  Co   Grand  Rapids,  Mich.  242 
Radio  Corp.  of  America  (Portable)   New  York,  N.  Y.  226 
Radio  Corp.  of  America  (Portable)   New  York,  N.  Y.  226 
E.  B.  Pedicord   _   _.._   New  Orelans,  La.  280 
Tate  Radio  Corp.-   Harrisburg,  111.  226 
H.  H.  Howell   Buffalo,  N.  Y.  244 
Beloit  College   _.._   _.._   Beloit,  Wise.  268 
Savannah  Radio  Corp   Savannah,  Ga.  263 
The  Edison  Elec.  Illuminating  Co   Boston,  Mass.  349 
Robert  E.  Hughes..   Evanston,  111.  203 
Emanuel , Missionary  College   Berrien  Springs,  Mich.  285 

All-American  Radio  Corp       Chicago,  111.  266 
St.  Louis  University       St.  Louis,   Mo.  248 
Dallas  News  &  Dallas  Journal   Dallas,  Tex.  476 
Times  Publishing  Co   St.  Cloud,  Minn.  273 
University  of  Nebraska   Lincoln,  Neb.  275 
First  Baptist  Church......   -...Knoxville,  Tenn.  250 
Gethsemane  Baptist  Church   ......Philadelphia,  Pa.  234 
John  Van  De  Walle   Seymour,  Ind.  226 
The  Wm.  F.  Gable  Co   Altoona,  Pa.  278 
Concourse  Radio  Corporation   ...New  York,  N.  Y.  273 
Galvin  Radio  Supply  Co   Camden,  N.  J.  236 

St.  John's  University....   _   -...Collegeville,  Minn.  236 
Onondaga  Hotel  Co       Syracuse,  N.  Y.  252 
Merchants  Heat  &  Light  Co.   .....Indianapolis,  Ind.  268 

Fifth  Inf.  Md.  Nat'l  Guard   _   Baltimore,  Md.  254 
Knox  College....   _   Galesburg,  111.  254 
F.  D.  Fallain._       .....Flint,  Mich.  234 
Strawbridge  and  Clothier   Philadelphia,  Pa.  394 
F.  K.  Bridgman   ...._   _   Chicago,  111.  217 
Robert  Morrison  Lacey     Brooklyn,  N.  Y.  205 
G.  Pearson  Ward       Springfield,  Mo.  252 
Earl  William  Lewis   ....Moberly,  Mo.  233 
Lancaster  Elec.  Supply  &  Const.  Co   Lancaster,  Pa.  248 
Youree  Hotel   Shreveport,  La.  252 
Harry  H.  Carman   Freeport,  N.  Y.  244 
First  Baptist  Church   Memphis,  Tenn.  278 

WGBF  Fink  Furniture  Co   ...Evansville,  Ind.  236 
WGBI  Frank  S.  Megargee.   :   Scranton,  Pa.  240 
WGBM  Theodore  N.  Saaty......     Providence,  R.  I.  234 
WGBR  George  S.  Ives       Marshfield,  Wis.  229 
WGBS  Gimbel  Brothers     .....New  York,  N.  Y.  316 

WGBU  Florida  Cities  Finance  Co.   Fulford  By-The-Sea,  Fla.  278 
WGBX  University  of  Maine..   Orono,  Me.  252 
WGCP  D.  W.  May,  Inc       .....Newark,  N.  J.  252 
WGHB  G.  H.  Bowles  Developments     Clearwater,  Fla.  266 
WGHP  G.  H.  Phelps     ...Detroit,  Mich.  270 
WGES  Coyne  Electrical  School       Oak  Park,  111.  250 
WGI  American  R.  &  R.  Co....   Medford  Hillside,  Mass.  261 
WGMU  A.  H.  Grebe  &  Co.  Inc.,  (Portable).-Richmond  Hill,  N.  Y.  236 
WGN  The  Tribune     Chicago,   111.  303 
WGR  Federal  T.  and  T.  Co   Buffalo,  N.  Y.  319 
WGST  Georgia  School  Technology   Atlanta,  Ga.  270 
WGY  General  Elec.  Co......       Schenectady,  N.  Y.  379 
WHA  University  of  Wisconsin     Madison,  Wis.  535 
WHAD  Marquett  Univ.  &  Milw.  Journal   Milwaukee,  Wis.  275 
WHAH  Hafer  Supply  Co   Joplin,  Mo.  283 
WHAM  Univ.  of  Rochester  (Eastman  S.  of  M.)....Rochester,  N.  Y.  278 
WHAP  W.  H.  Taylor  Finance  Corp......   Brooklyn,  N.  Y.  240 
WHAR  Seaside  House   Atlantic  City,  N.  J.  275 

WHAS  Courier-Journal  &  Louisville  Times   Louisville,  Ky.  400 
WHAT  Dr.  George  W.  Young   Minneapolis,  Minn.  263 
WHAV  Wilmington  Elec.  Specialty  Co   ..Wilmington,  Del.  263 
WHAZ  Rensselaer  Polytechnic  Institute     Troy,  N.  Y.  379 
WHB  Sweeney  School  Co     Kansas  City,  Mo.  366 
WHBA  C.  C.  Shaffer       Oil  City,  Pa.  250 
WHBB  The  Copps  Co       Stevens  Point,  Wis.  240 
WHBC  Rev.  E.  P.  Graham   Canton,  Ohio  254 
WHBD  Chas.  W.  Howard.......   Bellfontaine,  Ohio  222 

WHBF  Beardsley  Specialty  Company...   .Rock  Island,  111.  222 
WHBG  John  S.  Skane     Harrisburg,  Pa.  231 
WHBH  Culver  Military  Academy   Culver,  Ind.  222 
WHBJ  Lauer  Auto  Co..   Ft.  Wayne,  Ind.  234 
WHBK  Franklin  St.  Garage,  Inc   Ellsworth,  Me.  231 
WHBL  James  H.  Slusser   Logansport,  Ind.  216 
WHBM  C.  L.  Carrell,  Portable  Station   Chicago,  111.  233 
WHBN  First  Ave.  Methodist  Church   ..St.  Petersburg,  Fla.  238 

WHBO  St.  John's  M.  E.  Church  South   Memphis  Tenn.  233 
WHBP  Johnstown  Automobile  Co     Johnstown,  Pa.  256 

WHBU  Riviera  Theatre  &  Bing's  Clothing   Anderson,  Ind.  219 
WHBW  D.  R.  Kienzle   ..Philadelphia,  Pa.  216 
WHDI  W.  H.  Dunwoody  Ind.  Institute   _...Minneapolis,Minn.  278 
WHEC  Hickson  Electric  Co.,  Inc     Rochester,  N.  Y.  258 
WHK  The  Radio  Air  Service  Corp   _   Clevelnad,  Ohio  273 
WHN  George  Schubert   New  York,  N.  Y.  361 

WHO  Banker's  Life  Co   Des  Moines,  la.  526 
WHT  Radiophone  Broadcasting  Corp   Deerfield,  111.  238 
WHT  Radiophone  Broadcasting  Corp   Deerfieled,  111.  400 
WIAD  Howard  R.  Miller   .Philadelphia,  Pa.  250 
WIAO  Chronicle  Publishing  Co   Marion,  Ind     26 
WIAS  Home  Electric  Co       Burlington,  Iowa  254 

WIBA  The  Capital-Times  Studio   -.Madison,  Wis.  236 

WIBG  St.  Paul's  Protestant  E.  Church     Elkins  Park,  Pa.  222 
WIBH  Elita-Radio  Stores   .....New   Bedford,    Mass.  210 
WIBI  Frederick  B.  Zitteli,  Jr   Flushing,  N.  Y.  219 
WIBJ  C.  L.  Carrell  (Portable)   Chicago,  III.  216 
WIBM  Billy  Maine  (Portable).-.   _   Chicago,  111.  216 
WIBO  Nelson  Brothers   Chicago,  III.  226 
WIBR  Thurman  A.  Owings   .....Werton,  W.  Va.  246 

WIBS  New  Jersey  Nat'l  Guard  Hdqs.  Co._   Elizabeth,  N.  J.  203 
WIBU  The  Electric  Farm   _   Poynette,  Wis.  222 
WIBW  Dr.  L.  L.  Dill       Logansport,  Ind.  220 

WIBX  Grid-Leak,   Inc   Utica,   N.   Y.  205 
WIBZ  A.   D.  Trum.     -...Montgomery,  Ala.  231 
WIL  Benson  Radio  &  The  Star   St.  Louis,  Mo.  273 

WIOD  Wonderful  Isle  of  Dreams       Miami,  Fla.     * 
WIP  Gimbel  Bros   Philadelphia,  Pa.  508 
WJAB  American  Electric  Co._   Lincoln,  Neb.  229 

*Wave  not  definitely  assigned. 
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Radio  Interference  Is  Still  Bad 

"TVESPITE  the  fact  that  there  are 
J--'  about  twenty  less  stations  on  the 
air  than  at  the  close  of  the  Fourth  Na- 

tional Radio  Conference,  interference  is 

almost  as  bad,  according  to  reports 
reaching  Secretary  Hoover.  This  is 

probably  due  to  the  fact  that  most  of  the 
stations  deleted  from  the  lists  were  small 

or  inactive  stations  with  low  power  and 

short  ranges.  Practically  none  of  the 

larger  or  high-powered  stations  has  shut 
down  in  the  past  few  months,  with  the 
result  that  interference  between  stations 

is  about  the  same  as  it  has  been. 

The  situation  can  only  be  remedied, 

it  is  Mr.  Hoover's  belief,  when  legislation 
is  passed  authorizing  the  Department 
of  Commerce  to  eliminate  some  of  the 
stations  now  on  the  air  or  to  refuse  to 

license  new  stations  for  which  there  is 

no  public  necessity. 

The  radio  inspectors  of  the  Department 
have  to  concern  themselves  with  radio 

interference  only,  as  neither  the  1912 
laws  nor  the  proposed  bill  for  radio 

regulation  provides  for  investigating  or 
testing  any  other  form  of  interference. 

If  fans  are  a  little  patient,  it  is  pointed 
out,  interference  between  stations  should 

decrease,  and  today  ought  to  be  less  than 

it  was  a  few  months  ago,  on  account  of 
the  remedial  measures  taken  by  the 
broadcasters  to  reduce  interference  be- 

tween themselves. 

A  number  of  stations  have  secured 

piezo  crystals  to  keep  their  emissions 
on    the    assigned    frequencies. 

Bulletin  Board  For  Artists 

DAYING  the  artist  in  recorded  recog- 

-*-  nition,  by  means  of  a  bulletin  board 
score  of  requests,  is  the  novel  idea  of 

"Dynamo  Dave"  Edelson,  director-an- 
nouncer of  World  Battery  Station  WSBC. 

Dave  has  long  been  partial  to  the 
artist  himself,  thruout  his  radio  career. 

He  feels  the  inadequacy,  in  *most  cases 
the  absence  of  remuneration  to  the  enter- 

tainers who.build  up  the  station's  reputa- 
tion, and  seeks  to  pay  them  in  some  way. 

A  record  of  their  popularity  is  this  way. 
A  voice  goes  out  on  the  air.  If  it 

pleases,  the  audience  reacts  by  letter, 
telephone,  or  wire.  The  artist  who  has 

pleased  should  know  this,  and  knowing, 
be  spurred  on  to  greater  effort.  The  com- 

parison of  scores  on  the  bulletin  board 

of  the  studio,  furthermore,  makes  for 

competition — the   very  life   of   business. 

Interesting  Paper  on  Fading 
by  Prof.  C.  M.  Jansky,  Jr. 

A    STATISTICAL  study  of  the  condi- 

-^  tions  affecting  the  distance  range  of 
radio  telephone  broadcasting  stations, 

which  study  was  completed  during  last 
October,  is  now  available  from  the 

Superintendent  of  Documents,  at  Wash- 
ington, D.  C. 

The  paper  is  written  by  Prof.  C.  M. 

Jansky,  Jr.,  consulting  radio  engineer  of 
the  Bureau  of  Standards  and  details  the 

tests  made  on  the  signals  of  KDKA  and 

WLB.  The  work  was  directed  by  Prof. 

Jansky  and  participated  in  by  a  large 
number  of  amateurs  and  radiophone 
listeners. 

THE  BIG  LITTLE  THINGS  OF  RADIO 

The  DAVEN  LEAKANDENSER  — 
the  new  combination  grid  leak  and 
grid  condenser  all  in  one!  For  any 
detector  tube  circuit. 

The  biggest  of  all  the  little  things  — 
THE  DAVEN  GRID  LEAK.  Made  in 
29  standard  values  from  2,500  ohms  to 
10,000,000  ohms.  ^ 

The  Daven  Super- Amplifier  eliminates  all  hook-up 
labor.  For  those  who  prefer  to  assemble,  the 
Type3-KKitiscompleteexceptforsockets.For 
50%  more  volume  use  the  new  Daven  Tubes 
Type  MU-20  with  the  Daven  Super- Amplifiers. 
Daven  Power  Tube  Type  MU-6  — for  the  last stage  of  any  set. 

§ 
NewDavenSpecial 
Type  "A"  Coupling 

Condenser  increas- 
es volumewith  Re- sist ance  Coupled 

Amplification. Sold 

separate,  also  in- cludedinallResisto- 
Couplers,  Super- 
Amplifiers  andkits. 

VOLUME  and  QUALITY 
As  an  owner  of  a  radio  set  you  should 
demand  two  things:  (l)  Volume  on  the 
weakest  signal,  (2)  Tone  quality  that 
makes  criticism  impossible  and  excuses 
or  qualifications  unnecessary.  Why 
sacrifice  one  for  the  other?  Demand 
both.  Today  it  is  a  simple  matter  to 
have  both. 

It  is  easy  to  get  volume  but  there  is  only  one 
way  to  get  both  quality  and  volume.  Use  Resis- 

tance Coupled  Amplification  in  the  audio  end  of 

your  set.  We  have  made  this  very  simple  by 
developing  the  Daven  Super-Amplifier.  Or,  if 
you  prefer  self-assembly,  couple  up  Daven  pre- 

cision-built resistances  and  mountings  as  con- 
tained in  the  3-K  Kit.  Then  you  will  hear  radio at  its  best. 

Three  newDaven  Products  were  announc- 
ed this  Fall.    The  Daven  Leakandenser  is  a 

Davengridleakofpermanentandconstantvalue, 

combined  with  a  grid  condenser  of  fixed  capac- 
ity, correct  for  all  makes  of  detector  tubes. 

Precision-built,  simple,  effective,  uniform  and 
very  handsome.  A  pair  of  mounting  clips 
included. 

The  new  Daven  High  MU  Tube  Type  MU-20, 
used  with  the  Daven  Super-Amplifier,  is  de- 

signed to  give  50%  more  volume— 6  volt,  % 
ampere.  The  Daven  Power  Tube  Type  MU-6 
is  for  use  in  the  last  or  output  stage  of  any  set 
regardless  of  the  method  of  amplification  used —6  volt,  x/z  ampere. 

The  new  Daven  Special  Ty  pe"A"Condensers 
are  the  latest  development  of  Daven  Engineers. 
Their  use  in  Resistance  Coupled  Amplifiers 

gives  you  50%  more  volume  than  ordinary condensers. 

The  Resistor  Manual  is  the  "A. B.C."  of 
Resistance  Coupled  Amplification — a  complete 
handbook  for  designers  and  builders.  Send  for  it. 

DAVEN   PRODUCTS   ARE   SOLD   ONLY    BY   GOOD   DEALERS 

"S^  Sine  of  Merit " 

^fcesisfoc  Specicz/ists 
NEWARK                        Rc(.  u.  s.  p«.  off. 

  Clip  this  Coupon   

NEW  JERSEY 

Apracticalhand- 
book  on  Resist- 

ance Coupled  Am 
plification.  At 

your  dealer's  25c. By  mail  postpaid 
30c.  Dealers  send 
for    free    sample. 

DAVEN  RADIO  CORPORATION,  157  Summit  Street,  NEWARK,  NEW  JERSEY 

Please  send  me  the  following  on  Resistance  Coupled  Amplification: — 

[    ]  Resistor  Manual.  30c  is  enclosed.         (Check  One)  [    ]  Complete  Catalog  (free) 

To  Dealers :  May  we  have  our ibutor  communi 

TRANSFORMER 
1.  CLEARNESS 
2.  VOLUME 
3.  DISTANCE 
4.  APPEARANCE 
5.  PRICE 

Circular  Upon  Request 

FLINT    RADIO    CO. 
1842  Wilson  Ave. ,  Chicago 

$3.50 

$1.50  FOR  YOUR  OLD  RADIO  TUBES 
regardless  make  or  condition,  toward  pur- 

chase of  each  new  standard  $2.50  tube. 

Positively  guaranteed.  We  do  not  sell  re- 
built or  bootleg  tubes.     AGENTS  WANTED. 

SUPER-SERVICE  LABORATORIES,  Dept.  52 
Room  58.  39  W.  Adam*  St.  CHICAGO,  ILL. 

RADIO 

ALBUM 
For    limited   ;ly  FRL  _  . 

Album  and  Log, ^UTELY  FREE  a  large  els 

colors)    each 
Album  also  contains  lis 
betically  by  states  anc 
stamps.  A  fas 

a  large  43  page  a 

Dr  thirty 

of  hours 

Send  No  Money 
Pay  postman   after FREE  album  arrive.   We  prepay 
postage  if  you  prefer  to  pay  with 

IDEAL  CO.,    Dept,  2023, 366  Wrigley  Bldg.  Chicago 
Please  mention  Radio  Age  when  writing  to  advertisers 
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FAD 

rAG 
rAK 
rAM 
rAR 
FAS 
rAX 
rAZ 
FBA 
rBB 
rBC 
rBG 
rBi 
rBK 
rBL 
JVS 
rBU 
rjD 
rR 
rY 
rz 
KAA 
SAD 
SAF 

SAO 
KAR 
KAV 
&BB 
£BE 
KBG 
&RC 
K.RC 
5.Y 
LAL 
LAP 

LAO 
LIB 
LIT 
LS 
LTS 
LW 
LWL 
MAC 
MAF 
MAK 
VIAL 
MAN 

MAO 
MAY 
MAZ 
MBB 
MBC 
MBF 
MC 
MCA 
NAB 
NAC 
NAD 
NAL 
NAT 
NAX 
NBH 
NJ 
NOX 
NYC 
OAE 
OAG 
OAI 
OAN 
OAO 
OAR 
OAT 

Jackson's  Radio  Eng.  Laboratories   Waco,  Texas  353 
Norfolk  Daily  News       Norfolk,  Nebr.  270 
Clifford  L.  White     Greentown,  Iowa  254 
D.  M.  Perham.         Cedar  Rapids,  Iowa  268 
The  Outlet  Co.  (  J.  Samuels  &  Bro.)_   Providence,  R.  I.  306 

Pittsburgh  Radio  Supply  House     Pittsburgh,  Pa.  275 
City  of  Jacksonville     Jacksonville,  Fla.  337 
Zenith  Radio  Co.   Mt.  Prospect,  111.  322 
D.  H.  Lentz,  Jr         Joliet,  111.  207 
L.  W.  McClung.       _..St.   Petersburg,  Fla.  254 
Hummer  Furniture  Co   LaSalle,  111.  234 
Interstate  Radio,  Inc._         Charlotte,  N.  C.  224 
Robert  S.  Johnson.-...     Red  Bank,  N.  J.  219 
E.  F.  Goodwin       Ypsilanti,  Mich.  233 
Wm.  Gushard  Dry  Goods  Co     -...Decatur,  111.  270 
Seneca  Vocational  Schools     Buffalo,   N.   Y.  218 
Bucknell  University.   Lewisburg,  Pa.  218 
Supreme  Lodge,  L.  O.  of  Moose   _   Mooseheart,  111.  370 
Jewett  Radio  &  Phon.  Co.  &  D.  F.  P   -...Pontiac,  Mich.  517 
Radio  Corp.  of  America     .....New  York,  N.  Y.  405 
Radio  Corp.  of  America   _     New  York,  N.  Y.  454 
H.  F.  Paar.       Cedar  Rapids,  Iowa  278 
Chas.  Looff  (Crescent  Park)   East  Providence,  R.  I.  240 
WKAF  Broadcasting  Co     _   ......Milwakuee,  Wis.  261 
Radio  Corp.  of  Porto  Rico:       San  Juan,  P.  R.  341 
Michigan  State  College     ..East  Lansing,   Mich.  285 
Laconia  Radio  Club     Laconia,  N.  H.  224 
Sanders  Bros   Joliet,  111.  214 
K.  &  B.  Electric  Co.—       _   Webster,  Mass.  231 
C.  L.  Carrell  (Portable)     .....Chicago,  111.  216 
Kodel  Radio  Corp     Cincinnati,  Ohio  326 
Kodel  Radio  Corp.   _   ...Cincinnati,  Ohio  422 
WKY  Radio  Shop._.._   Oklahoma  City,  Okla.  275 
First  Christian  Church.....     Tulsa,  Okla.  250 
Wm.  V.  Jordan       _... Louisville,  Ky     75 
Arthur  E.  Shilling-       .Kalamazoo,  Mich.  283 
Liberty  Magazine       Chicago,  111.  303 
Lit  Bros.       Philadelphia,  Pa.  394 
Sears  Roebuck  &  Co         Crete,  111.  345 
Lane  Technical  High  School     Chicago,  111.  258 
Crosley  Mfg.  Co         Cincinnati,  Ohio  422 
Miss.  Society  of  St.  Paul  the  Apostle...   New  York,  N.  Y.  288 
C.  B.  Meredith.       Casenovia,  N.  Y.  275 
Round  Hills  Radio  Corp   _     Dartmouth,  Mass. 441 
Norton  Laboratories   _   Lockport,  N.  Y.  266 
M.  A.  Lesse  Optical  Co   Washington,  D.  C.  213 
First  Baptist  Church     Columbus,  Ohio  278 
Chicago  Daily  News       Chicago,  111.  447 
Kingshighway  Presbyterian  Church.. ._   St.  Louis,  Mo.  248 
Mercer  University       Macon,  Ga.  261 
American  Bond  &  Mortgage  Co    Chicago,  111.  250 
Michigan  Broadcasting  Co   -...Detroit,  Mich.  256 
Miami  Beach  Hotel   _   Miami  Beach,  Fla.  384 
Commercial  Appeal       Memphis,  Tenn.  500 
Hotel  McAlpin  (Greenley  Sq.  Hotel  Co.).New  York,  N.Y.  341 
Shepard  Stores.-       Boston,  Mass.  250 
Shepard  Stores.-       _   _   Boston,  Mass.  280 
University  of  Oklahoma.-   _   _   ...Norman,  Okla.  254 
Omaha  Central  High  School...-   _   ...Omaha,  Nebr.  258 
Lenning  Bros.  Co.  (Frederick  LenningJ. Philadelphia,  Pa.  250 
Dakota  Radio  Apparatus  Co..   Yankton,  S.  Dak.  244 
New  Bedford  Hotel     New  Bedford,  Mass.  248 
Radio  Shop         Newark,  N.  J.  252 
Peoples  Tel.  &  Tel.  Co._   _     Knoxville,  Tenn.  268 
Dept.  of  Plant  &  Structures     -...New  York,  N.  Y.  526 
Midland  College       _..   Fremont,  Nebr.  280 
Apollo  Theatre  (Belvidere  Amuse.  Co.)   Belvidere,  111.  274 
Southern  Equipment  Co   San  Antonio,  Texas  394 
Vaughn  Con.  of  Music  (J.  D.  Vaughn)Lawrenceburg,  Ten.  283 
Lyradion  Mfg.  Co._       Mishawaka,  Ind.  369 
Lundskow,  Henry  P.     Kenosha,  Wis.  225 
Boyd  M.  Hamp..._       _   .....Wilmington,  Del  360 

WOAV     Penn.  Nat'l  Guard,  2nd  Bat.,   112th  Inf   Erie,  Pa.  242 
WOAW  Woodman  of  the  World       -.Omaha,  Nebr.  526 
WOAX    Franklyn  J.  Wolff.-   _„.     Trenton,  N.  J.  240 
WOC       Palmer  School  of  Chiropractic   Davenport,  Iowa  484 
WOCL     Hotel  Jamestown,  Inc       Jamestown,  N.  Y.  275 

WODA    James  K.  O'Dea...-   _..._     Paterson,  N.  Y.  224 
WOI        Iowa  State  College...-         Ames,  Iowa  270 
WOK       Neutrowound  Radio  Mfg.  Co     Homewood,  111.  217 
WOKO    Otto  Baur......     New  York,  N.  Y.  233 

WOO       John    Wanamaker   _   ._..   Philadelphia,    Pa.  508 
WOO       Unity  School  of  Christianity...   -...Kansas  City,  Mo.  278 
WOR       L.  Bamberger  and  Co       Newark,  N.  J.  405 

WORD    People's  Pulpit  Assn       Batavia,  111.  275 
WOS        State  Market  Bureau....   ...Jefferson  City,  Mo.  441 
WOWL  Owl  Battery  Company.     New  Orleans,  La.  270 
WOWO  Main  Auto  Supply  Co     Fort  Wayne,  Ind.  227 
WPAC     Donaldson  Radio  Co.     Okmulgee,  Okla.  360 
WPAL     Superior  Radio  &  Tel.  Equip.  Co     Columbus,  Ohio  285 
WPCC     North  Shore  Cong.  Church     Chicago,  111.  256 
WPDO    H.  L.  Turner.   _.....   _   .......Buffalo,  N.  Y.  258 
WPG       The  Municipality  of  Atlantic  City.... Atlantic  City,  N.  J.  300 
WPRC    Wilson  Printing  &  Radio    Co..     Harrisburg,  Pa.  216 
WPSC     Pennsylvania  State  College.....   -...State  College,  Pa.  261 
WQAA    Horace  A.   Beale,  Jr....   1   _   ..Parkersburg,   Pa.  220 
WQAE    Moore  Radio  News  Station   Springfield,  Vt.  246 
WQAM  Electrical  Equipment  Co..   _.Miami,  Fla.  263 
WQAN    Scranton  Times.     _     Scranton,  Pa.  250 
WQAO    Calvary  Baptist  Church.-   New  York,  N.  Y.  361 
WQJ        Calumet  Rainbo  Broadcasting  Co._   Chicago,  111.  447 
WRAF    The  Radio  Club  (Inc.)       ...LaPorte,  Ind.  224 
WRAK    Economy  Light  Co       .....Escanaba,  Mich.  256 
WRAM   Lombard    College.-       Galesburg,    111.  244 
WRAO    St.  Louis  Radio  Service  Co     St.  Louis,  Mo.  263 
WRAV    Antioch   College       Yellow  Springs,  Ohio  263 
WRAW   Horace  D.  Good..   Reading,  Pa.  238 

WRAX    Flaxon's  Garage     Gloucester   City,   N.   J.  268 
WRBC    Immanuel  Lutheran   Church   Valparaiso,  Ind.  278 
WRC       Radio  Corp.  of  America     ...Washington,  D.  C.  468 
WRCO    Wynne  Radio  Co._       -...Raleigh,  N.  C.  252 

WREC    Wooten's  Radio  &  Electric  Co     Coldwater,  Miss.  254 
WREO    Reo  Motor  Car  Ca.._   _.....   -...Lansing,  Mich.  285 
WRHF    Radio  Hospital  Fund     Washington,  D.  C.  256 
WRHM  Rosedale  Hospital,  Inc....   Minneaoplis,  Minn.  252 
WRK       Doron  Bros   _   _       Hamilton,  Ohio  270 
WRL       Union  College...-   _   Schenectady,  N.  Y.  270 
WRM      University  of  Illinois       ...Urbana,  111.  273 

WRMU  A.  H.  Grebe  &  Co.,  Inc.,  M.  Y.  "MU-l"..NewYork,  N.  Y.  236 
WRNY    Experimenter  Publishing  Co   New  York,  N.  Y.  258 
WRST     Radiotel  Mfg.  Co.,  Inc....   _   _...Bay  Shore,  N.  Y.  216 
WRVA     Larus  &  Brother  Co.,  Inc._   ..Richmond,  Va.  256 
WRW      Tarrytown  Radio  Res.  Labs     Tarrytown,  N.  Y.  273 
WSAI      United  States  Playing  Card  Co   Cincinnati,  Ohio  326 
WSAJ      Grove  City  College..   _   Grove  City,  Pa.  229 
WSAN     Allentown  Call  Publisher  Co   Allentown,  Pa.  229 
WSAR     Daughty  &  Welch  Electrical  Co   Fall  River,  Mass.  254 
WSAX     Zenith  Radio  Corp.  (Portable)     -...Chicago,  111.  268 
WSAZ     Chase  Electric  Shop   Pomeroy,  Ohio  244 
WSB        Atlanta  Journal   Atlanta,  Ga.  428 
WSBC     World  Battery  Co,   _   .Chicago,  111.  210 
WSBF     Stix-Baer-Fuller  D.  G  Co.....   St.  Louis,  Mo.  273 
WSBT     South  Bend  Tribune...-   _   ...South  Bend,  Ind.  275 
WSDA     Seventh  Day  Adventist  Church   -...New  York,  N.  Y.  263 

WSKC    World's  Star  Knitting  Co.....   Bay  City,  Mich.  261 
WSM       Nashville  Life  &  Accident  Ins.  Co   Nashville,  Tenn.  283 
WSMB    Saenger  Amuse.  Co.  &  Maison  B.  Co..New  Orleans,  La.  319 
WSMH    Shattuck  Music  House   Owosso,  Mich.  240 
WSMK  S.  M.  K.  Radio  Corp.-   -...Dayton,  Ohio  275 
WSOE     School  of  Engineering....   Milwaukee,  Wise.  246 
WSRO     Radio  Company   _   Hamilton,  Ohio  252 
WSTA     Camp    Marien...-   Chesham,   N.    H.  229 
WSUI      State  University  of  Iowa       Iowa  City,  Iowa  484 
WTAB     Fall  River  Daily  Herald  Publishing  Co..Fall  River,  Mass.  266 
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CHICAGO 
BATTERIES 

Auto 

Solid  One  Piece 
Rubber  Containers 

Guaranteed  2  Years 

for  unexcelled  qualil 
ateed 

dependabil Radic Chicago  Batter 
an  "A"  Power  that  is  backed  by  _  . 
and  master  workmanship  with  the  finest  materials  avail- 

able. Endorsed  and  approved  by  leading  Radio  and 
Automotive  authorities.  Chicago  Batteries  in  their 
new  non-leak,  solid  rubber  cases  represent  an  amazing 
value  at  lowest  cost. 

PRICES 
Solid  Rubber  Case  RADIO  Batteries 

6  volts,  100  Amps..  .$  8.79      6  volts,  120  Amps..  .$10.79 
6  volts,  140  Amps..  .$13.50 

GUARANTEED    2     YEARS 
Solid  Rubber  Case  Auto  Batteries. 

6  volts,  11  plates... $8.79  6  volts,  13  plates.  .  .$10.79 
12  volts,  7  plates  .  .  .$13.50 

SAVE  MONEY— ORDER  DIRECT 
Buy  Chicago  Batteries  direct  from   the   manufacturer. 
Batteries  you  order  will  be  shipped  the  same  day.     Ex- 

press C.  O.  D.  or  5%  discount  cash  with  order. 
CHICAGO  BATTERY  CO.,     1204  Peoria  St.,    Chicago 

RADIO  CABINETS— 

We  have  a  large  stock  of  cabi- 
net material,  semifinished,  avail- 
able for  quick  shipment  during  the 

present  season.  Panel  sizes  adapt- 
able, range  from  5J^  to  8  inch 

width  and  18  to  24  inch  in  length. 
Prices  reasonable.  Write  or  wire 
inquiry  for  your  requirements. 

FURNAS  FURNITURE  CO. 

Indianapolis,   Ind. 

BAKELITE   SOCKETS 
Aid  clear  reception. 
Write  for  Booklet  31 
BAKELITE  CORPORATION 

The 

1926  Annual 

is  Out. 

Get  Your  Copy 
Now 

Veni,  Vidi,  Vici — By  Radio 
(  Continued  from  page  27) 

announcement  monthly,  containing  the 
programs  for  the  succeeding  month. 
Requests  for  the  second  edition  exceeded 
300,000;  and  for  the  February  announce- 

ments they  reached  a  total  of  325,000. 
This  is  cited  merely  to  illustrate  the 
growth  of  interest  within  Cincinnati 

itself  in  this  "campaign  of  conquest." 
Mr.  Smith  developed  the  Cincinnati 

Community  Concert  Orchestra  in  connec- 
tion with  the  programs  to  provide  the 

orchestral  background  for  many  of  the 
special  features  introduced  at  each 
concert.  This  orchestra  is  made  up  of 
leading  players  from  each  choir  of  the 
Cincinnati  Symphony  Orchestra,  with 
Ary  Van  Leeuwen,  principal  flutist, 
and  a  musician  of  international  dis- 

tinction,   as    the    conductor. 

HPHIS  orchestra  has  been  particularly 
-*-  valuable  in  the  working  out  of  con- 

tinuity, or  thematic  programs,  to  which 
Mr.  Smith  is  very  partial.  More  than 
two  years  ago  Mr.  Smith  demonstrated 
the  possibilities  of  thematic  programs 
by  presenting  a  radio  play,  written  by 
himself.  It  was  the  first  play  ever 
presented  by  radio.  Mr.  Smith  has 
followed  the  plan  in  subtilty  and  enter- 

tainingly advertising  Cincinnati.  He 
presented  a  musical  sketch,  for  example, 
to  tell  of  the  beauties  and  charm  of 

Eden  Park,  one  of  Cincinnati's  beauty 
spots;  and  musical  numbers  by  Chamin- 
ade  fitted  admirably  into  the  picture. 

On  another  night  he  presented  "Roman- 
ita,  a  Legend  of  Mt.  Storm,"  to  describe 
another  of  Cincinnati's  delightful  parks; 
and  again  it  was  the  excuse  for  intro- 

ducing musical  numbers  appropriate  to 
his  story.  For  the  program  of  Feb.  22 

he  wrote  a  musical  romance,  "Louise 
Rameau,"  for  which  Mr.  Van  Leeuwen 
wrote  the  incidental  music,  and  the  title 
role  of  which  was  sung  by  Jeanette 
Vreeland,    the    famous    soprano. 

Mr.  Smith  has  also  adapted  the 
thematic  idea  in  other  ways  in  connection 
with  the  community  programs.  For 
example,  the  second  concert  given  through 
the  microphone  by  the  Cincinnati  Sym- 

phony Orchestra  was  made  up  entirely 

of  old  Italian  music.  The  "History 
of  the  Dance,"  on  the  opening  program, 
carried  out  this  idea.  Still  another 

example  was  the  Dream  Concert  pre- 
sented Feb.  1,  a  program  made  up  of 

some  of  the  best  compositions  about 
dreams  in  musical  literature.  Still 

another,  and  perhaps  one  of  the  most 
unique  programs  ever  arranged  in  radio 

history,  was  "Governors'  Night,"  on Feb.  15.  To  arrange  this  concert,  the 
Community  Broadcasting  Committee 
wrote  to  the  Governor  of  every  State 

in  the  union,  asking  him — or  her — to 
state  his  favorite  selection,  with  the 
announcement  that  it  would  be  played 
at  one  of  the  community  concerts. 

Mr.  Smith  succeeded  in  enlisting  a 
remarkable  galaxy  of  musical  stars  for 
the  various  Cincinnati  community  pro- 

grams. Among  those  already  heard 
were  Grace  Kerns,  soprano;  Ethel  Jones, 
contralto;  Fred  Patton,  baritone;  Jane 

Upperman,  soprano;  Alma  Beck,  con- 
tralto; Dan  Beddoe,  Cincinnati's  famous 

Welsh  tenor;  Jan  Van  Bommel,  Dutch 
tenor;  Theodore  Ritch,  Russian  tenor; 
Mme.  Marguerite  Melville  Liszniewska, 
pianiste;  Mieczyslaw  Munz,  Polish  pian- 

ist; Emil  Heermann,  violinist;  Karl 

Kirksmith,  'cellist;  Joseph  Vito,  harpist, 
and  a  number  of  others.  Mme.  Liszniew- 

ska is  to  appear  again  on  one  of  the 

March  programs.  A  bassoon  trio — ■ 
Hans  Meuser,  Richard  Savolini  and 

Fred  Jacky — was  presented  for  the 
first  time  to  radio  listeners.  A  bassoon 
trio  is  so  rare  that  there  is  very  little 
music  written  for  it,  and  the  trio  had 
to    prepare   its   own    arrangements. 

QTARS  of  the  first  magnitude  are 

^  being  booked  for  the  future  pro- 

grams, Mr.  Smith  announces.  "There will  be  no  deviation  in  the  policy  of 
making  the  two  hours  between  10  and 
12  o'clock  Central  Standard  time,  every 
Monday  night,  from  WSAI,  two  of  the 

most  delightful  hours  of  the  week," 
he   promises. 

The  present  series  of  Cincinnati  com- 
munity radio  concerts  will  come  to  a 

close  on  April  12,  although  many  Cin- 
cinnatians  are  urging  that  they  be  con- 

tinued   indefinitely. 

Have  these  community  concerts  accom- 
plished their  mission?  Have  they  con- 

tributed to  the  happiness  of  the  world? 
Have  they  brought  Cincinnati  any 
return? 

The  answer  is  in  the  thousands  of 
letters  and  telegrams  on  file  at  the 
Cincinnati  Chamber  of  Commerce  from 

all  parts  of  the  American  continent, 
expressing  gratitude  for  the  happy 

hours  provided.  They  are  an  acknowl- 
edgement of  the  good  will  created.  And 

it  is  the  history  of  economics  that  com- 
mercial advantage  usually  follows  in 

the  wake  of  good  will.  Cincinnati  set 
out,  on  the  wings  of  the  air,  to  conquer 
America;  and  the  letters  are  testimony 
that    it    has    at    least    partly    succeeded. 

RADIO  AGE  SUBSCRIPTION  BLANK 
Radio  Age,   Inc. 

500  North  Dearborn  Street. Chicago $2.50  A  YEAR 

Gentlemen:      Please   enter   my    subscription   fo 

Hour,  for  one  year,  beginning  with  the   

r  EADIO  AGE,  the   Magazine  of  the 

.  .  .  .issue,  for  which  I  enclose  $2.50. 

City   

Send  cash,  money  order  or  draft.                                     (3-26) 

Please  mention  Radio  Age  when  writing  to  advertisers 
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WTAD    Robt.   E.    Compton   Carthage,    111.  236 
WTAG    Telegram  Pub.  Co       ......Worcester,  Mass.  268 
WTAL    Toledo  Radio  &  Electric  Co     Toledo,  Ohio  252 

WTAM   Williard  Storage  Battery   Co._   Cleveland,   Ohio  389 
WTAP     Cambridge  Radio  &  Electric  Co   Cambridge,  111.  242 
WTAQ    S.  H.  Van  Gordon  &  Son._   _...Osseo,  Wise.  254 
WTAR    Reliance   Electric   Co     ...Norfolk,   Va.  261 

WTAW  Agricultural  &  Mech.  Col.  of  Texas..College  Sta.,  Texas  270 
WTAX    Williams   Hardware    Co       .Streator,    111.  231 

WTAZ     Thomas  J.  McGuire     Lambertville,  N.  J.  261 

WTG       Kansas  State  Agricultural  College   Manhattan,  Kans.  273 
WTIC      Travelers  Insurance  Co       _...Hartford,  Conn.  476 
WTX       H.  G.  Saal  Co   _   _   _   _   Chicago,  111.  268 
WWAD  Wright  &  Wright   (Inc.).     Philadelphia,  Pa.  250 
WWAE    Electric  Park.     Plainfield,  111.  242 
WWAO   Michigan  College  of  Mines....     Houghton,  Mich.  263 
WWGL   Radio  Engineering  Corp   .......Richmond  Hill,  N.  Y.  213 
WWI        Ford  Motor  Co   Dearborn,  Mich.  266 
WWJ       Detroit  News._   _   _...   _   _   Detroit,  Mich.  353 
WWL       Loyola  University..   New  Orleans,  La.  275 

Dominion  of  Canada 

CFAC      Calgary  Herald..._           Calgary,  ALta.  434 
CFCA      Toronto  Star  Pub.  &  Prtg.  Co.   _     Toronto,  Ont.  356 
CFCF  Marconi  Wireless  Teleg  Co.,  (Ltd.)  Can.     Montreal,  Que.  411 
CFCH  Abitibi  Power  &  Paper  Co.  (Ltd.)._...Iroqouis  Falls,  Ont.  500 
CFCK      Radio  Supply  Co   — ...     Edmonton,  Alta.  517 
CFCN     W.  W.  Grant  (Ltd.)._   _   Calgary,  Alta.  434 
CFCR      Laurentide  Air  Service     Sudbury,  Ont.  410 

CFCT      Victoria  City  Temple     Victoria,  B.  C.  329 
CFCU      The  Jack  Elliott  (Ltd.)......   .Hamilton,  Ont.  341 
CFHC     Henry  Birks  &  Sons       Calgary,  Alta.  434 
CFKC     Thorold  Radio  Supply.-     Thorold,  Oht.  248 
CFQC     The  Electric  Shop  (Ltd.)....   _   .Saskatoon,  Sask.  329 
CFRG      Queens  University.   :   Kingston,  Ont.  450 
CFXG     Westminster  Trust  Co.     Westminster,  B.  C.  291 
CFYG     Commercial  Radio  (Ltd.)......   ......Vancouver,  B.  C.  411 
CHBC     The  Calgary  Albertan     Calgary,  Alta.  434 
CHCM    Riley  &  McCormack  (Ltd.)     Calgary,  Alta.  434 
CHCS     The  Hamilton  Spectator.-   Hamilton,  Ont.  341 
CHIC      Northern  Electric  Co   Toronto,  Ont.  357 
CHNC     Toronto  Radio  Research  Society     ...Toronto,  Ont.  357 

CHUC     International  Bible  Ass'n   Saskatoon,  Sask.  329 
CHXC     R.  Booth,  Jr     Ottawa,  Ont.  434 
CHYC     Northern  Electric  Co.     Montreal,  Que.  411 

CJCA  Edmonton  Journal     .....Edmonton, 
CJCL  A.  Couture       Montreal, 
CJGC  London   Free   Press   _       .....London, 
CKAC  La   Presse._       Montreal, 
CKCD  Vancouver  Daily  Province.-     -...Vancouver, 
CKCK  Leader   Pub.    Co       Regina, 
CKCO  Ottawa  Radio  Association       _   Ottawa, 
CKCX  P.  Burns  &  Co.  (Ltd.)._       Calgary, 
CKFC  First  Congregational  Church,   Vancouver, 
CKLC  Wilkinson  Electric  Co.  (Ltd.)     Calgary, 
CKNC  Canadian  National  Carbon  Co   .Toronto 

CKOC  Wentworth  Radio  Supply  Co     Hamilton 
CKY  Manitoba  Tel.  System     .Winnipeg, 
CNRA  Canadian  National  Railways     Moncton, 
CNRC  Canadian  National  Railways     -...Calgary, 
CNRE  Canadian  National  Railways   Edmonton 
CNRM  Canadian  National  Railways     Montreal, 
CNRO  Canadian    National    Railways     Ottawa, 
CNRR  Canadian   National  Railways      Regina, 
CNRS  Canadian    National    Railways   Saskatoon, 
CNRT  Canadian   National  Railways     Toronto 
CNRV  Canadian    National    Railways   Vancouver, 
CNRW  Canadian   National   Railways.     Winnipeg, 

,  Alta. 

511 

Que. 

279 

Ont. 
321 

Que. 

411 

B.  C. 397 
Sask. 

476 

,  Ont. 

434 

,  Alta. 

434 

B.  C. 411 

,  Alta. 

434 

,  Ont. 

357 

,  Ont. 

341 

Man. 384 

N.  B. 291 

,  Alta. 

436 

,  Alta. 

517 

,  Que. 

411 

,  Ont. 

435 

,  Sask  476 Sask. 

329 

,  Ont. 

357 
B.  C. 

291 

Man. 384 

Republic  of  Mexico 
CYB    Mexico  City      380         CYL    Mexico  City.. CZE     Mexico  City.. 

Republic  of  Cuba 
PWX  Cuban  Telephone  Co   Habana  400 
2BY  Frederick  W.  Borton   Habana  315 
2CX  Frederick  W.  Borton   Habana  320 

2EV  Westinghouse  Elec.  Co   .Habana  220 
2HC  Heraldo  de  Cuba   Habana  275 

2HS  Julio  Power   Habana  180 
2JD  Raul  Parez  Falcon   Habana  105 
2K  Alvara  Daza   Habana  200 
2KD  E.  Sanchez  de  Fuentes   Habana  350 

2LC  Luis  Casas     —..Habana  250 
2MG  Manuel  G.  Salas   Habana  280 
2MN  Fausto  Simon   Habana  270 
20L  Oscar  Collado   Habana  300 
2TW  Roberto  E.  Ramires   -...Habana  230 
2WW  Amadeo  Saenz   .._   -...Habana  210 

5EV  Leopoldo  E.  Figueroa   Colon  360 
6BY  Jose  Ganduxe   Cienflegos  300 
6CX  Antonio  T.  Figueroa   Cienflegos  170 

6DW    Eduardo  Terry   Cienflegos  225 
6XJ     Frank  H.Jones   Tuinucu  275 
6KW   Frank  H.Jones   Tuinucu  340 
8BY    Alberto  Ravelo   Stgo.  de  Cuba  250 
8DW    Pedro  C.  Anduz.   Stgo.  de  Cuba  275 
8FU     Andres  Vinnet._   Stgo.  de  Cuba  225 
12AB  Alberto  S.  de  Bustamante. Habana  240 

16AZ  Valentin  Ullivarri   Cienfuegos  200 
20K    Mario  Garcia  Velez   Habana  360 

Great  Britain 

2LO     London    365 

5IT      Birmingham    479 
5WA    Cardiff      353 

6BM    Bournemouth    385 
2ZY     Manchester   _   — -      378 
5NO     Newcastle     — .  408 

5SC     Glascow            422 
2BD     Aberdeen       _   _ ...  495 

6FL     Sheffield  (relay  station).-   _...  301 

France 

YN 
FL 

Lyons   
Paris  (Eiffel  Tower).. 

.    550 

2,650 

8AJ 
ESP 

Paris. 

Paris.. 
.1,780 .    458 
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CLASSIFIED  ADVERTISEMENTS 
If  you  have  anything  to  buy  or  sell,  don't  overlook  the  value  of  RADIO  AGE'S  classified advertisements.     Many  such  messages  have  paved  the  way  to  independent  incomes. 
The  classified  advertising  rates  are  but  ten  cents  per  word  for  a  single  insertion.  Liberal 

discounts  are  allowed  on  three,  six  and  twelve-time  insertions,  of  five,  fifteen  and  thirty  per  cent 
respectively.  Unless  placed  through  an  accredited  advertising  agency,  cash  should  accompany 
all  orders.  Name  and  address  must  be  included  at  foregoing  rates  and  no  advertisement  of  less 
than  ten  words  will  be  accepted. 

All  classified  ads  for  the  April  issue  must  be  sent  in  by  March  1. 

ADVERTISING     SERVICE 

AGENTS  WANTED 

Sell    Five    Tube    Radio    Sets.      Thirty    days    fr 
Three  sales  weekly  pays  $90  profit.    Experience  I 
sary.      DIRECT   RADIO,    197-FF   Fourteenth   St.,    Mil- 

waukee, Wisconsin. 

AGENTS— Q. 
or  credit.     Sales  i 
of  Pure  Food  Product, 
etc.     Write  today  for 
Products  Co.,  5795  A 

tfit   frt 
every  home  tor  our  high 

Soaps,  Perfumes,  Toilet 
loney-making  plans,    i 

Agents  Make  $60.00  weekly.  Distr 
and  toilet  preparations  among  frien 
No  money  or  experience  necessary. 
Desk   BG3.      Healtho  Products  Co., 

Agents  Wanted  VANCY  Guaranteed  Radio  Tubes  with 
imported  filament  all  types  BEST  BY  TEST  also  trans- 

mitters. Sample  tubes  $1.50  each  Post  Paid.  Send 
cash  or  money  order.  Van  Cleef-Deforest  Radio  Com- 

pany, Great  Kills,  S.  I.,  N.  Y. 

,  FORDS.     60  miles 
i  such   mileai 
to  increase  gas  mileage;  also  prevents  radiator 

boiling  in  summer  or  freezing  in  winter.  Cools,  Fuels, 
Decarbonizes  the  Ford  motor.  Splendid  territory 
open.  AIRLOCK  PRODUCTS,  Bo*  703G,  Willow  Street, 
Long  Beach,  Calif. 

RADIO — Join  our  sales  organization  and  make  big 
money.  We  want  a  man  in  every  county  to  sell  well 
advertised  sets  and  parts  made  by  the  leading  manu- 

facturers. Widener  of  Kansas  City  makes  $150.00 
weekly.  You  can  do  as  well  or  better.  Write  today 
for  catalog,  and  discounts.  Name  your  county.  Wave- 
land  Radio  Company,  Dlv.  52,  1027  No.  State  St.,  Chi- 

cago, 111. 

MANUFACTURER'S  AGENT  calling  on  Radio-Elec- 
trical Jobbers,  Chicago  and  vicinity,  has  opening  for  3 

additional  lines  carrying  volume  business,  as  we  cater 
to  large  jobbers.  Edelstein,  1804  McCormick  Bid., 
Chicago. 

wanted     for     this 
Children 

40%.       Experience     uni 

$50  WEEKLY  EVENINGS.  DEMONSTRATING  J 
super  selective  6-tube  radio  set.  Selectodyne  Radi. 
Co.,  Dept.  M-325  West  State,  Rockford,  Illinois. 

'B"   BATTERIES 

293T  W.  Lake.  Chicago. 

BOOKS  AND  MAGAZINES 

Free  booklet  "Interesting  Rodi 
payment  subscriptions."  T 
prices.       Spencershield    Agenciei 

ine— Monthly 
s       publishers 

EXPERIMENTAL  RADIO  by  R.  R.   Ramsey,  Professor 
of    Physics    Indiana    University.      "The   only   scientific 
experimental    manual.      Enthusiastically   endorsed   by 
the   American    Radio   Relay   L, 

Used  in  colleges,  un~ 
Measure,  abVjjst,  ana  perfect  your  set.    85  experiments 
Price   $2.00    post    paid.      Hugh    Ramsey,    Bloomington 

League 
andC, 

ELECTRICAL  MEN  LOCATE  TROUBLE  OR  ELEC- 
TRICAL APPARATUS.  PRACTICAL  EXPLANATION 

WITH  BLUE  PRINT.  DIAGRAMS  OF  MOTOR  &  CON- 
TROLER  CONNECTIONS.  GREAT  HELP  &  GUIDE 
TO  MEN  IN  THE  TRADE.  COMPLETE  BOOK  FORM 
PRICE  $2.00  POST-PAID.  U.  S.  SALES  &  TRADING 
COMPANY,  1457  BROADWAY,  NEW  YORK,  N.  Y. 

BUSINESS  OPPORTUNITIES 

Peach-Orange-Fig  Groves  "On  the  Gulf."  - care.  Monthly  payments.  Big  quick  retur 
ban  Orchards,  Dept.  K,  Biloxi,  Mississippi. 

$100  weekly 

Brooklyn,  New  York. 

CRYSTALS 

Supersensitive  Gale 
ALKEMITE.  All  . 
Geologist,  Joplin,  M 

:als:    Pound     75c   prepaid. 
Crystals      50c.      Buakett, 

DOGS 

HELP  WANTED 

RADIO    SALESMEN 
you   and   you   need   u 

id  SET  BUILDERS— We  need 
If   you   are   reliable   and   well 

nity,  we  will  appoint  you  our 
representative  and  furnish  you  with  standard  well 
advertised  sets  and  parts  at  prices  that  will  enable  you 
to  sell  at  a  handsome  profit.  Write  at  once  for  cata- 

log and  sales  plan.  Waveland  Radio  Co.,  Div.  53,  1027 
N.  State  St.,  Chicago,  111. 

MEN  wanting  forest  ranger,  railway  clerk  and  other 
government  positions,  write  for  free  particulars  of 
exams.      Mokane,   Dept.   B-33.  Denver,   Colo. 

MEN  WISHING  TO  ENTER  DINING,  SLEEPING  CAR 
SERVICE  AS  CONDUCTORS,  PORTERS.  WAITERS 
WRITE  123  RAILWAY  EXCHANGE,  KANSAS  CITY. 

INVENTIONS 

NEW  IDEAS  WANTED— Well  known  Radio  Manufac- 
turer whose  products  are  nationally  advertised  and  sold 

everywhere  wants  new  Radio  device  to  sell.  Will  pay 
outright  or  royalty  for  idea  or  invention  which  is  really 
new  and  saleable.  Addressi  Mr.  R.  F.  Devine,  Room 
1101.  116  West  32nd  St.,  New  York,  N.  Y. 

MUSIC 

SONG  Poem  Writers— If  you  have  your  w 
music  let  a  gifted  Melody  Writer  do  it.  W 
Conover,    (Composer)    AVON,    New    Jersey. 

BAUER  BROS., 

PATENTS 

FOR  SALE:  U.  S.  and  Canadian  Patent  on  an  Attach- 
ment for  Phonographs;  is  the  most  beautiful  inven- 

tion of  the  age.     Address  Chas.  F.  Smith,  Huff,  N.  Dak. 

RADIO 

"$1.00  For  Your  Old  Tubes  reg 
dition  towards  the  purchase 
$2.50  tube.  Positively  guarai 
rebuilt  or  bootleg  tubes.  Orde 
Mfg.  Co.,  6229  Broadway,  Chi. 

new  Standard 
e  do  not  sell 
.mem  &  Davis 
Paste  this  ad 

sh.      Web   Radio   Co.,    Dept. 

Standard  solderless  radio  Jacks.  Binding  post  attacl 
menta.  Double  circuit.  One  dollar  bill.  Postpaii 
Clinton  Seward,  Jr..  New  Paltz,  New  York,  N.   Y. 

15  to  25  per  cent  discount  o 
and  parts.  Every  item  guar. IMPERIAL  RADIO  COMPANY,  Dela 

e"oh° 

RADIO  SETS.     Ou 

AT  LAST  I  The  Radco  Static  Eliminator.  Eliminates 
50  to  90%  Static.  Many  satisfied  users.  Write  for 
particulars.  Radio  Specialties  Company,  Sioux  Falls. 
South    Dakota. 

RADIO  DEALERS 

DEALERS— Write  for  our  illustrated  catalog  of  reliable 
Radio  Merchandise.  Rossiter-Manning  Corporation, 
Dept.  D,  1830  Wilson  Ave.,  Chicago,  III. 

RADIO  SUPPLIES 

HAVE  YOU  SEEN  THE  NEW  DIALITE,  THE  UNIQUE 
lamp  that  lights  up  your  panel  and  adds  a  decorative 

touch  to  any  ra  " 
Send  for  folder 

Knurled    Walnut   Cabii 

Broadway,  Chicago,  111 

ibutors  for  the  famous 
the  most  beautiful  cabi- 
iversal     Radio     Co?,     6255 

SALESMEN  WANTED 

Make  $100  WEEKLY  in  spare  time.  Sell  what  the 
public  wants — long  distance  radio  receiving  sets.  Two 
sales  weekly  pays  $100  profit.  No  big  investment, 
no  canvassing.  Sharpe  of  Colorado  made  $955  in  one 
month.  Representatives  wanted  at  once.  This  plan 
is  sweeping  the  country — write  today  before  your 
county  is  gone.  UZARKA,  INC.,  i26  F  Austin  Ave., Chicago. 

66  MILES  ON  1  GALLON— SCIENTIFIC  GAS  SAVER. 
All  autos.  1  free  to  introduce.  Critchlow,  A-90,  Whea- 

ton,  Illinois. 

MANUFACTURERS  OF  NEW  AND  IMPROVED  STA- 
tion  finder  and  vernier  tuning-dial  want  live  salesmen 
to  call  on  radio  trade.  Excellent  side-line;  good  com- 

missions; exclusive  territories.  Westerland  Corpora- 

tion, Dobbs  Ferry,   New  York. 

STAMPS 

lp  Company,  642  Mere- 

STAMPS,  50  varieties.  Africa,  Brazil,  Peru,  Cuba, 
Mexico,  etc.,  10c.  50  different  U.  S.,  2Sc;  1,000  mixed, 
40c;  1,000  hinges,  10c.  List  free.  C.  Stegman,  5950 
Cote  Brilliante,  St.  Louis,  Missouri. 

WIRELESS 

Want  to  Mem 

Snyder  Code  IV 
coin,  or  M.  O. 
cago.  III. 

ize  the  Wireless  Code?  The  Coryden 
thod.  Patented  is  quickest.  Send  25c 
C.  C.  Snyder,  1423  Elmdale  Ave.,  Chi- 

TELEGRAPHY—  Morse  and  Wireless— taught  at  home 
in  half  usual  time  and  at  triding  cost.  Omnigraph 
Automatic  Transmitter  will  send,  on  Sounder  or  Buz- 

zer, unlimited  messages,  any  speed,  just  as  expert 
operator  would.  Adopted  by  U.  S.  Govt,  and  used  by 
leading  Universities,  Colleges,  Technical  and  Telegraph 
Schools  throughout  U._^S.  >Catalogi  free.     Omnigraph 

PERSONAL 

LONELY  HEARTS:  Exchange  letters;  make  interesting 
new  friends  in  our  jolly  club.  Eva  Moore,  Box  908, 
Jacksonville,  Florida.    Enclose  stamp. 

Radio   Age    Classified  Ads  Brings  Results 
Tell  them  you  read  it  in  Radio  Age 



KC  | Meters STATIONS DIALS 
1     2 3 

1480 202.6 

1470 204.0 

1460 205.4 

1450 206.8 

1440 208.2 

1430 209.7 

1420 211.1 

1410 212.6 

1400 214.2 

1390 215.7 

1380 217.3 

1370 218.8 

1360 220.4 

j 
1350 222.1 

1340 223.7 

1330 225.4 

1320 227.1 

1310 228.9 

1300 230.6 

1290 232.4 

1280 234.2 

1270 236.1 

1260 238.0 

1250 239.9 

1240 241.8 

1230 243.8 

1220 245.8 

1210 247.8 

1200 249.9 

1190 252.0 

1180 254.1 

1170 256.3 

1160 258.5 

1150 260.7 

1140 263.0 

1130 265.3 

1120 267.7 

1110 270.1 

1100 272.6 

1090 275.1 

1080 277.6 

1070 280.2 

1060 282.8 

1050 285.5 

1040 288.3 

103C 291.1 i 
102C 293.9 1 1 

KC  | 

Meters STATIONS     | DIALS 
1     2 3 

1010 
296.9 

1000 299.8 

990 
302.8 

980 303.9 

970 309.1 

960 312.3 

950 315.6 

940 319.0 

930 322.4 

920 325.9 
910 

329.5 

900 333.1 
890 

336.9 

880 340.7 
870 

344.6 

860 348.6 

850 
352.7 

840 356.9 

830 361.2 
820 

385.6 

810 370.2 

800 374.8 

790 379.5 

780 384.4 

770 
389.4 

760 394.5 

750 399.8 

740 405.2 

730 410.7 

720 416.4 
710 

422.3 

700 428.3 

690 434.5 

680 440.9 

670 
447.5 

660 454.3 

650 461.3 
640 

468.5 

630 475.9 

620 483.6 
610 

491.5 

600 
499.7 1 

590 
508.2 ! 

580 516.9 i 
570 526.0 i 
560 

535.4 I 
550 

545.1 
i 



LOOK  NO  FURTHER 

B-T  Counterphase  Six  (Built  from  Kit) 

The  Counterphase  is  the  only  new  and  noteworthy  de- 
velopment in  radio  this  year.  It's  the  season's  leader  and 

it  promises  to  maintain  its  position  for  many  seasons  to  c  ome . 

m 

The  essential  parts  used  in  this  set  are 
available  in  kit  form.  Each  kit  contains  a 

nine-color  full  size  wiring  diagram  and  a  set 
of  wires  cut  to  length  and  colored  like  the 
diagram.  Wiring  the  set  is  a  simple  matter 

and  it's  easy  to  build. 

The  No.  6  Kit  contains  the  following: 
2— B-T  Types  LD-17  Tandem  Condensers 
1 — TA  Torostyle   Inductance 

3 — TC  Torostyle  Transformers 
3 — Mikro-Mike  Condensers 
1 — B-T  Dual  Resistance 
1 — 4  ohm  resistance 

1 — Set  of  wires  cut  to  length 
1 — Blue   print   and  instruction   sheet. 
Price, 

$38.00 

The  No.  5  Kit  contains  the  following: 
1— B-T  Type  L-17  Condenser 
1 — B-T  Type  LD-17  Tandem  Condenser 
1 — TA  Torostyle  Inductance 
2 — TC  Torostyle  Transformers 
2 — Mikro-Mike  Condensers 
1 — B-T  Dual  Resistance 
1 — 4  ohm  resistance 

1 — Set  of  wires  cut  to  length 

1 — Blue   print   and   instruction   sheet. 

Price,   $28.50 

FOR  BEST  RESULTS  USE  B-T  PARTS  THRUOUT 
AUDIO  TRANSFORMERS 

For  true  tone  use  B-T  Euphonic 
Audio  transformers.  Repro- 

duces high  and  low  notes  with 
equal  clarity  and  tone  quality. 
Designed  by  the  inventor  of  the 
Counterphase  and  Nameless 
circuits.  The  mechanical  design 
permits  mounting  in  various 
positions  for  easy  wiring. 

SOCKETS 

A  small  article  but  an  important 

one.  Faulty  contacts  are  im- 
possible with  the  B-T  Universa 

socket.  It  accommodates  the 
old  and  new  style  UX  base  tubes. 
A  compact  efficient  socket  made 
of  genuine  bakelite.  Insure  your 
set  against  socket  trouble  by 
using  B-T  sockets  throughout. 

Price,  75c  Each 

The  9th  edition  of  "Better  Tuning"  contains  valuable  information  for  the  radio  fan. 
Read  about  the  Counterphase  and  other  hook-ups  in  this  interesting  b8  page  booklet. 
Sent  postpaid  on  receipt  of  10  cents  in  stamps  or  coin. 

BREMER-TULLY  MFG.   CO. 
532  SO.  CANAL  ST.. CHICAGO,  ILL. 
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^LONGDISTANCE' RADIO 

Zenith  Ideals  Make 
Zenith  Values 

Zenith  is  made  in  Chicago  to 
operate  in  a  territory  where  27 
broadcasting  stations  are  locat- 

ed—the most  difficult  condi- 
tions for  radio  reception  in  the 

world.  Excellent  results  in 
Chicago  mean  unmatched  per- 

formance elsewhere. 

The  complete  Zenith  line  in- 
cludes ten  models,  each  in  its 

class  an  outstanding  value.  The 
price  range  is  from  $100  to 
$2,500. 

(All  Prices  F.  O.  B.  Chicago) 

Prices  Qravitate  to  Their  True  Levels 
It  is  one  of  life's  little  ironies  that  the  thing  which  is 
second-rate  at  $200  is  no  less  second-rate  at  $98.75 

Be  Wary  of  "Bargains"  in  Radio! 
The  true  artist  would  gladly  pay  $10,000  or  more  for  the  violin  that 
Paganini  played.  Yet  other  violins  weigh  as  much — in  wood  and 
strings.  They  only  lack  one  priceless  thing — master-craftsmanship. 

The  Zenith  ideal,  in  the  building  of  fine  radio  sets,  is  the  ideal  of 
the  master  craftsman.  Zenith  is  not  satisfied  with  tone  quality 
short  of  the  finest  in  artistic  values — with  cabinet  work  short  of 
the  really  beautiful— with  performance  short  of  the  superlative. 
Its  aim  is  to  build  the  best  in  radio  that  can  be  built— then  and 
then  only  to  affix  a  price. 

By  virtue  of  its  steadfast  adherence  to  this  ideal,  Zenith  radio 
instruments  are  constantly  increasing  in  value. 

Today  Zenith  factories  are  employing  more  craftsmen,  building 

more  radio  instruments,  than  ever  before  in  Zenith's  history.  Yet 
Zenith  is  still  unable  to  keep  pace  with  the  public's  demand  for radio  instruments  built  to  the  Zenith  ideal. 

Whatever  else  you  do  — see  Zenith— listen  to  Zenith — in  your  own 
home.  Remember,  you  do  not  need  the  full  purchase  price  to 
start  your  ownership.  You  can  place  in  your  home  the  finest 
Zenith  made  on  a  down-payment  of  only  $80. 

Your  nearest  Zenith  dealer  will  gladly  demonstrate  the  model  that 
appeals  to  you— in  your  own  home— whatever  evening  suits  you 
best.  No  obligation.  Write  us  for  his  name  and  complete  de- 

scriptive literature. 

Zenith  Broadcasting  Station  W  J  A  Z  Schedule:  Dance  Orchestras  on  Wednesday 
and  Saturday  Nights  from  9:00  P.  M.  until  2:00  A.  M.  flt.  Musical  Program  from 
the  Zenith  Spanish  Garden  Studio  10:00  until  12:00  o'clock  Thursday  Nights 
and  Special  Programs  7:00  until  9:00  Sunday  Nights.  C  Central  Standard  Time. 
(L  Authorized  Wave  Length,  322.4  Meters. 

Zenith  Radio  Corporation 
Straus  Building,  Chicago 

They  Cost  More— But  They  Do  More! 



Blueprint  Section  Every  Month 

PjidioJIge 
^*J?£?Maga3inc  of  the  Hour 

l4bril 
Short  Wave  Set  Blueprints  *}  £*  ( 

'lQ26     °l  ABalanced  Capacity  Re-         **J  / ceiver  01  Duplex  Photogram 
Machines  (^Testing  Y>ur  Tubes 

at  Home 

Complete  Broadcast  List  and  log 
In  Bach  Issue 



Investigate 
Before 
Investing 

Every  advertiser — whether  national  or  local — owes 

it  to  the  best  interests  he  represents  to  fully  inves- 

tigate every  publication's  claim  for  circulation,  etc., 

before  he  invests  in  "white  space"  advertising. 

It  is  the  advertiser's  right  to  demand  facts,  not 
theory.  Superficial  information  is  not  the  kind  on 

which  to  build  a  successful  advertising  campaign, 

and  unless  each  copy  is  delivered  and  read,  the 

advertiser  is  paying  for  waste  circulation  and  his 

advertising  dollars  are  not  producing  proper  results. 

By  our  membership  in  the  Audit  Bureau  of  Circu- 

lations we  safeguard  the  advertiser's  money,  for  we 
want  it  known  that  we  make  no  claims  of  any 

nature  that  are  not  fully  substantiated  with  A.  B.  C. 

verified  reports. 

Get  our  last  report.  Know  what  you  are  buying. 
Then   invest. 

500  N.  Dearborn  St.,  Chicago 
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the  Dependable  b-power 

Replaces  Your  "B"  Batteries  Permanently 

after  installing  the  All 'American  "Constant-B'" 
jtx.  you  need  only  snap  the  electric  switch  to  have 
permanent  and  constant  plate  power  for  your  radio, 

direct  from  the  -light  socket.  With  it  there  is  no  ruin' 
ous  acid,  no  hum — nothing  but  the  pure,  full  tone  that 

is  only  possible  when  the  "B"  voltage  is  constantly 
up  to  standard.  Write  for  descriptive  folder  showing 

how  to  use  "Constant'B,,  with  any  set. 

Price  $45 COMPLETE  WITH 
RAYTHEON  TUBE 

all-american  radio  corporation 
Pioneers  in  the  Radio  Industry 

4219  BELMONT  AVENUE,  CHICAGO,  U.S.A. 

Complete  instructions  for  building  a  similar 

"Permanent  Plate  Supply  Unit"  may  be  had 
free  upon  request.  Specify  Bulletin   B-82. 
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A  Chat  With 

the  Editor 

AN  eastern  manufacturer  re- cently sent  to  the  editor  a 
statement  in  which  the  following 

paragraph  was  included: 
The  swelling  army  of  radio  fandom 

has  its  dangers  as  well  as  its  ad- 
vantages. It  has  become  so  large 

that  the  influence  of  the  early  ama- 
teurs is  disappearing  and  that  is  a 

distinct  loss. 
We  do  not  have  to  remind  our 

readers  that  this  magazine  has 
industriously  sought  to  keep  alive 

the  "influence  of  the  early  ama- 
teurs." This  publication  has  made 

a  specialty  for  four  years  (this  is 
the  first  issue  of  our  fifth  year) 

of  showing  beginners  how  to  take 
their  initial  steps  into  the  big 
radio  adventure. 

It  may  not  be  out  of  place  to 

say  here,  then,  that  the  manufac- 
turers of  radio  sets  who  are  now 

complaining  of  the  loss  of  that 
enthusiasm  which  marked  the  in- 

terest of  the  radio  public  a  few 

years  ago,  are  themselves  responsi- 
ble for  the  present  situation.  Many 

of  them  have  transferred  their 

allegiance  from  the  radio  maga- 
zines and  have  literally  poured 

their  gold  into  the  coffers  of  publi- 
cations which  never  published  a 

hook-up  or  explained  a  circuit 
in  their  entire  careers. 

But  if  some  manufacturers  of 

sets  refuse  to  indorse  radio  publica- 
tions it  is  their  own  business. 

Meanwhile  those  who  still  take 

delight  in  making  their  own  sets, — 
or  who  are  just  learning  the  game, 

might  do  well  to  help  the  maga- 
zines that  are  helping  them.  One 

way  to  do  it  is  to  buy  goods  from 
the  manufacturers  of  parts  or 
complete  sets,  who  advertise  in 
radio  magazines,  and  by  that 
policy  are  assisting  publishers  of 

radio  magazines  to  give  you  a  bet- 
ter magazine  each  month. 

Editor  of  RADIO  AGE. 
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"Your  radio  is  always  top  notch. 
What  do  you  do  to  keep  it  so  full 

of  pep?" 
Keeping  your  "B"  batteries  full  of  pep,  without 
frequent  renewals,  is  simply  a  matter  of  using  the 
right  size  Evereadys  for  your  particular  set  with 

a  "C"  battery*. 

The  rule  which  determines  the  right  size  "B" 
batteries  to  use  is  so  simple  no  one  can  make  a  mis- 

take, and  once  learned  it  definitely  settles  the  ques- 

tion of  "B"  battery  service  and  economy. 
On  1   to  3  tubes  —  Use  Eveready  No.  772. 
On  4  or  more  tubes  —  Use  the  Heavy  Duty 
"B"  Batteries,  either  No.  770,   or  the  even 
longer-lived    Eveready 
Layerbilt  No.  486. 
On  all  but  single  tube  sets 

—Use  a  "C"  battery. 

/hen  following  these 
rules,  No.  772,  on  1  to  3 
tube  sets,  will  last  for  a  year 
or  more,  and  Heavy  Duties 
on  sets  of  4  or  more  tubes, 
for  8  months  or  longer. 

These  life  figures  are 
based  on  the  established  fact 

that  the  average  year-round 
use  of  a  set  is  2  hours  a  day. 

A  pair  of  Eveready  No. 

772's     for     a     5-tube     set 

instead  of  2  Eveready  No.  770's  or  2  Eveready 
Layerbilts  No.  486 — looks  at  first  glance  like  an 
economy  because  of  lower  first  cost.  But  in  a  few 

months  the  772's  will  be  exhausted  and  have  to  be 
replaced.  After  the  same  length  of  time  the  Ever- 

eady No.  770's  or  the  Eveready  Layerbilts  No.  486 
will  still  be  good  for  many  more  months  of  service. 

We  have  prepared  for  your  individual  use  a  new 

booklet,  "Choosing  and  Using  the  Right  Radio 
Batteries,"  which  we  will  be  glad  to  send  you  upon 
request.    This  booklet  also  tells  about  the  proper 

      battery   equipment   for  use 
with  the  new  power  tubes. 

*Note  :  In  addition  to  the  increased 

life  which  an  Eveready  "C"  Bat- 

tery 

Left-iVo.  486. 

jor  4,  5  or  more tubes.    55.50. 

Right-  Ever- 
eady Dry  Cell 

Radio  "A"  Bat- tery, VA   volts. 

EVERBAfiv 
Radio  Batteries 

-*they  last  longer 

gives  to  your    \b     batteries,  it 
will    add    a   quality   of   reception 
unobtainable  without  it. 

Manufactured  and  guaranteed  by 

National    Carbon    Co.,    Inc. 
New  York  San  Francisco 

Canadian  National  Carbon  Co.,  Limited 
  Toronto.  Ontario   

Tuesday    night    means    Eveready   Hour  —  9 
P.  M.,  Eastern  Standard  Time,  through  the 

following  stations: 
WEAF-iVra'  York  WSAI-Cincinnati 
WJAR-Providence  WYXR-Cleveland 
\\ZEi-Boston  vrwj-Detroit 
vtag-W  orcester  viGVi-Chicago 
wri-Philadelphia  woe-Davenport 
WGR-Buffalo  -mrm  /  Minneapolis 

v.CAY-Pittsburgk  ™ CC0  I  St.  Paul ksd-5<.  Louis 

Pacific  Coast,  Eveready  Program, 
KGO-San  Francisco,  8  to  9  P.  M. 

Please  mention  Radio  Age  when  writing  to  advertisers 
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NEVER  in  the  history  of  journalism  has  a  new  in- 

dustry developed  such  a  flood  of  "free  publicity" 
as  that  let  loose  by  the  radio  industry  in  the  last  year. 
Somebody  apparently  has  spread  the  word  that  editors 

will  eat  up  anything  they  can  get  on  "how  to  make" 
subjects,  swallowing  with  these  gratuitous  articles  the 
more  or  less  adroitly  injected  free  advertising  that  is 
invariably  their  more  or  less  subtle  characteristic.  If 

any  editor  should  be  so  foolish  as  to  publish  any  con- 
siderable number  of  these  press  agent  yarns  he  soon 

would  find  himself  without  readers.  Also  he  would 
find  himself  without  advertisers.  Having  obtained 
the  free  exploitation  of  their  goods  the  advertisers 
would  not  need  paid  advertising.  It  seems  to  us  that 
certain  houses  would  do  better  to  give  their  advertising 

agencies  more  work  and  take  some  of  the  load  off  the 
shoulders  of  their  publicity  representatives. 

Occasionally  the  editor  of  this  magazine  asks  a 
manufacturer  to  supply  an  article  on  a  certain  subject. 
We  have  found  that  some  of  the  engineers  in  manu- 

facturers' staffs  can  write  admirably  on  special  lines 
in  which  they  have  been  making  research.  Their  work 

is  eagerly  accepted  by  the  readers  as  well.  The  reader 
of  a  radio  magazine  is  a  discriminating  and  a  wise  . 
gentleman  in  these  days  of  advanced  radio  and  he 

recognizes  genuine  stuff.  You  can't  fool  him  with  a 
sugar  coated  advertisement  merely  by  the  device  of 

placing  that  advertisement  in  the  editorial  columns 
instead  of  in  the  advertising  pages. 

To  all  these  publicity  experts  we  would  offer  the 
suggestion  that  their  time  and  their  envelopes  and 
their  stamps  and  their  salaries  and  their  letter  paper 
and  their  office  rent  and  their  telephone  and  telegraph 

expense  would  do  much  more  good  if  devoted  to  an 

appropriation  for  paid  advertising.  And  their  activi- 
ties would  take  on  a  more  business-like  aspect.  The 

radio  industry  is  not  a  circus  or  a  movie  show.  It  is  a 
commercial  enterprise.  By  the  same  token  a  radio 

magazine  or  a  radio  section  in  a  newspaper  is  not  merely 

a  convenient  means  where  publicity  agents  may  "put 
over"  enough  of  their  stuff  to  make  a  good  showing 
with  their  employers.  Magazines  and  newspapers 

have  to  pay  for  printing  and  print  paper,  for  offices  and 

personnel,  for  express  and  postage,  for  rent  and  for 

engravers,  for  artists  and  for  writers,  and,  yes,  they 

themselves  buy  advertising  space.  Why  should  any- 
body want  them  to  support  this  astonishing  troop  of 

publicity  experts  in  addition  to  their  other  expenses? 

No,  boys,  you  must  not  take  offense  at  these  brusque 
words.  You  are  good  writers  and  we  like  you.  But 
there  are  too  many  of  you.  You  overwhelm  us  with 
literature  and  if  you  do  not  soon  cut  down  on  the  supply 
we  shall  have  to  buy  another  waste  basket  so  that  we 

may  have  one  on  the  right  hand  as  well  as  upon  the 
left  hand  and  these  shall  be  our  first  line  of  defense. 

THERE  was  no  radio  in  the  time  of  Samuel  Pepys. 
In  fact  when  heavy  rainfalls  turned  the  London 

roads  to  muck,  back  there  in  the  days  of  Charles  II 
and  Louis  XIV,  it  was  impossible  to  deliver  the  mails; 

much  less  transmit  intelligence  of  the  world's  events 
through  the  air.  'Tis  a  pity  about  Mr.  Pepys,  for,  were 
he  writing  his  audacious  diary  today  he  surely  would 
indite  for  posterity  a  simple  yet  graphic  story  of  dial 
twisting.  And  it  might  run  something  on  this  order: 

"Up  again  betimes  and  to  the  radio,  albeit  still  in 
my  night-gowne  and  turban,  looking  much  like  a 
Tourke.  There  was  a  man  discoursing  there  who  was 
giving  strict  instructions  on  how  to  bend  the  knees 
and  contriving  other  genuflections  which  he  called 
setting  up  exercises,  the  like  of  which  I  never  saw  in 
all  my  life.  And  so  pretty  merry  I  being  alone,  and 
finding  the  musique  of  the  harpsicon  very  fine,  and  in 
the  midst  of  it  my  wife  came  to  the  chamber  and  at 
last  I  did  take  notice  of  her  and  she  contenting  herself 
mightily  with  watching  my  contortions. 

"So  to  dress  myself  and  back  to  hear  another  gentle- 
man discourse  upon  the  weather  for  that  day  and  the 

next,  and  he  predicting  cold  and  foule  which  I  hope 
will  prove  a  foolery.  To  breakfast  and  while  I  eat  the 
gentleman  discoursed  on  the  news  at  home  and  abroad 
which  left  me  with  a  thousand  sad  thoughts  upon  the 
times.  I  to  my  newspaper  and  my  wife  to  listen  to  a 
wench  broadcasting  advice  on  the  manner  to  cook  a 
chine  of  beef,  a  dish  of  fowl  and  a  venison  pasty,  my 
wife  afterward  repeating  all  to  the  man-cooke  who 
did  later  try  these  recipes  but  all  spoiled  in  the  dressing. 
So  to  the  office  where  I  fell  to  tuning  my  superhetero- 

dyne and  a  gentleman  giving  newes  of  the  Exchange 
and  finding  reasons  for  this  and  that  and  all  people  at 
a  losse  what  to  expect.  Thence  by  coach  home,  and 
at  dinner  admirable  musique  on  the  Lyra  viall  and  the 
Theorbo.  Left  it  and  then  to  tune  in  a  discourse  by 
Colonel  Billy  Mitchell,  he  being  late  of  the  American 
Army.  So  idled  through  the  whole  afternoon.  At 
supper  tuning  in  more  musique,  a  lady  fell  to  playing 
the  lute  and  singing  but,  singing  basely,  I  broke  off 
and  went  to  my  chamber,  there  to  complete  my 

Journall. "So  back  again  and  to  quarrel  with  my  wife  until 
darke  night  on  whether  it  were  best  to  listen  to  our  own 

city's  broadcasting  or  give  eare  to  players  more  distant, 
she  giving  over  when  I  fetched  her  a  lace  handkercher 
to  sew  on  her  neck.  So  to  more  talke  about  a  man  who 
had  lost  his  dogge  and  then  to  an  houre  of  bedtime 
tales  for  the  children  and  several  discourses  by  notable 
gentlemen.  Left  them,  hoping  not  to  offend,  and  now 

it  was  11  o'clock.  Thence  to  wave  326  and  some  good 
dance  music  and  very  good  sport  and  mightily  pleased 
I  was  with  the  saxophone.  My  people  to  bed  and  I 
waiting  to  hear  Los  Angeles  but  having  an  aerial  too 
scant,  which  I  do  not  like,  I  hear  nothing  but  trifling 

discourse  by  code.    So  broke  off  and  at  last  to  bed." 
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Radio  Fans  Should  Welcome 
Shields  and  Metal  Panels 

Good-bye  Body  Capacity; 
Simpler  Wiring  and  Other 
Advantages    are   Noted 

NO  matter  what  you  may  desire, 
if  you  wait  long  enough  some- 

one will  make  it  for  you.  The 
truth  of  this  more  or  less  philosophical 
assertion  was  borne  out  rather  strongly 
recently  in  the  Radio  Age  laboratory. 

Building  a  good  metal  shield  for  a 
receiver  and  piercing  a  metal  panel 
had  always  been  a  bugbear  for  us.  We 
remember    yet     with    pain     the     weary 

Figure 

hours  spent  in  hammering,  bending, 
warping,  cutting  and  finally  getting 
into  shape  something  which  closely 

resembled  one  of  Barnum  and  Bailey's 
tents  and  yet  to  which  we  clung  with 

pride  and  called  a  "shield"  for  our  set. 
Regardless  of  whether  the  shield  was 
made  of  copper,  tin,  Swedish  or  other 
foreign  iron,  the  results  were  always  the 
same — we  accumulated  a  cast  iron 
grievance  against  the  man  who  made 
these  metals  so  non-workable.  What  we 

would  have  preferred  would  be  some- 
thing with  the  plastic  qualities  of  tin- 

foil yet  with  the  stoutness  of  copper. 
Whenever  we  finally  did  finish  a  job 
we  were  in  no  position  to  get  the  balance 
of  the  set  into  the  shield  without  the 
use  of  a  shoe  horn  and  a  hoisting  crane. 

Today  our  worries  are  over.  We  no 
longer  regret  we  did  not  take  a  course 
in  metal  working.  We  do  not  even  have 
to  worry  over  the  type  of  a  set  we  are 
going  to  put  into  the  shield. 

THIS  sudden  relief  of  our  anxieties 

was  brought  about  with  the  dis- 
covery that  a  Chicago  manufacturer, 

the  Crowe  Name  Plate  and  Mfg.  Co., 
is    now    building    for    several    radio    set 

By  FRED  HILL 
(Associate  Editor) 

manufacturers  a  brass  shield  (made 
up  sectionally)  and  a  metal  panel  on 
which  the  parts  may  be  mounted.  The 
panel  and  shield  scheme  was  fostered 
by  the  Bremer-Tully  people  in  con- 

nection with  their  "counterphase"  models while  other  manufacturers  are  said  to 

be  flocking  to  the  metal  panel  and 
shield  like  the  proverbial  bees  to  the 
flowers. 

In  Figure  1  we  are  showing  a  sketch 
of  the  punched  panel;  in  Figure  2, 
the  metal  shield  itself,  while  the  chart 
in    Fig.   3   shows  the   different   resistance 

values  of  coils  resting  on  panels  of  brass 
or  bronze.  The  full  unbroken  line  in 
the  chart  shows  the  resistance  of  the 
tested  coil  away  from  the  panel.  The 
tests  were  made  by  R.  S.  Glasgow, 

of  the  Department  of  Electrical  Engi- 
neering, Washington  University,  St. 

Louis,    Mo. 
His     report    is    very    interesting    and 

(Please  turn  to  page  55) 
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Hints  on  How  to  Get 
Rid  of  Interference 

Super-Het  Brings  in  Sign  Flasher 
While  Owner  Becomes  Disgusted 

RECENTLY  a  well-to-do  citizen 
of  Chicago  was  bitten  by  the  radio 
bug.  He  wanted  the  best  receiv- 

ing set  he  could  buy,  and  he  thought  he 
knew  which  one  that  was.  By  spending 
several  dollars  for  telegrams,  he  secured 

immediate  shipment  of  a  big  super- 
heterodyne from  New  York.  It  was  in- 

stalled— and  brought  in  with  loud  vol- 
ume a  flashing  electric  sign  on  a  bowling 

alley  across  the  street! 
At  the  same  time,  a  group  of  amateur 

experimenters  at  a  Y.  M.  C.  A.  dormi- 

tory were  building  "supers"  and  having 
trouble  with  interference.  They  were  in 
a  congested  district,  half  a  block  from  an 
elevated  railroad  on  which  trains  were 

passing  every  minute.  They  were  in  a 
steel-frame  building  with  metal  lath 
that  absorbed  much  of  the  radio  energy 
they  wanted.  There  were  countless 

electric  motors,  flashing  signs,  x-ray 
machines,  violet  ray  devices  and  other 
electrical  apparatus  all  around  them. 
In  spite  of  all,  they  succeeded  eventually 
in  securing  results  which  they  considered 
satisfactory. 

Static  Unconquerable 

HPHERE  is  no  question  as  to  the  possi- 
-*-  bility  of  eliminating  much  of  the 
noise  that  troubles  the  broadcast  listener. 

Perhaps  the  only  unconquerable  inter- 
ference is  that  from  the  atmospheric 

disturbance  called  "static."  That  occurs 
at  all  frequencies  used  for  broadcasting, 
and  sometimes  over  the  whole  range  of 
frequencies  at  one  time.  Weagant  de- 

signed circuits  that  trapped  enough  of  it 
so  that  commercial  code  stations  of  the 
Radio  Corporation  of  America  were 
enabled  to  maintain  communication 
with  all  continents  during  at  least  the 
greater  part  of  every  day,  using  long 
waves.  Experiments  with  very  short 
waves,  ten  to  eighty  meters,  indicate 
that  static  interference  is  much  less  at 
those  wavelengths  than  on  those  used 
for  general  broadcasting.  Dr.  Rodgers 
dodged  static  by  using  underground 
antenna  systems.  But  most  radio  users 
will  have  more  or  less  trouble  with  static 
until  some  genius  discovers  a  method  for 
trapping  all  the  stray  radio  waves  and 
unscrambling  them  from  the  useful 
waves,  or  a  method  for  amplifying  the 
desired  waves  without  amplifying  those 
that  are  not  wanted.  During  times  of 
serious  static  disturbance,  the  best 
thing  to  do  is  to  concentrate  on  the  near- 

est and  most  distinct  stations,  and  wait 
for  better  radio  weather  to  do  the  DX 
work. 

Not  all  that  crackles  is  static,  however, 
nor  does  all  interference  come  from  out- 

By  Armstrong  Perry 

side  the  set.  It  is  so  much  easier  to  blame 
the  neighbors,  the  electric  light  company, 
the  transmitting  amateurs,  the  govern- 

ment stations  and  the  weather  than  it  is 

to  examine  the  receiver,  that  many  a  radio 
Ian  puts  up  with  interference  for  weeks 
that  he  could  get  rid  of  in  five  minutes. 
Run-down  batteries  cause  some  noise. 

Loose  connections  are  likely  to  be  micro- 
phonic. It  is  an  easy  matter  to  run  the 

eye  over  the  aerial  and  lead-in,  and  the 
interior  of  the  set,  testing  suspicious 
spots  with  a  little  pressure  of  the  finger. 
Cleaning  the  connections  with  a  little 
wood  alcohol  on  a  brush  or  rag,  as  the 
inspection  proceeds,  will  improve  results 
enough  to  pay  for  the  time. 

Look  to  Batteries 

TF  THE  interference  continues  after 

•*■  the  set  is  known  to  be  in  good  condi- 
tion, a  test  of.  the  batteries  should  be  the 

next  thing.  A  momentary  test  with  a 
voltmeter  is  not  satisfactory.  A  weak 

"B"  battery  may  show  up  well  in  such  a 
test  and  then  slump  before  the  evening  is 
over.  Substitute  a  new  battery  if  there  is 
any  question  about  the  old  one.  Even  a 
storage  battery  may  be  faulty,  through 
unintentional  misuse  such  as  leaving  it 
in  a  run-down  condition  during  an 
absence  from  home,  or  charging  or  dis- 

charging it  at  too  rapid  a  rate.  If  charg- 
ing is  done  at  home,  let  a  battery  man 

look  it  over  at  the  first  sign  of  trouble. 
Interfering  noises  sometimes  come  in 

through  the  electric  light  wires.  A  sim- 
ple test  will  show  whether  the  lighting 

circuit  is  at  fault  or  not.  Open  the  switch 
at  the  house  meter.  If  the  interference 
continues,  it  comes  from  outside  the 
house. 

The  real  trouble  makers  are  electric 

spark  discharges.  Every  spark  starts 
radio  waves  that  may  interfere  with  some- 

body's reception.  Sparks  will  jump  from 
electric  wires,  over  insulators,  to  the 
ground.  They  will  pass  from  wires  to 
branches  of  trees  that  rub  against  them, 
especially  in  wet  weather.  Light  and 
power  companies  usually  are  grateful 
when  their  attention  is  called  to  dis- 

turbances from  such  causes.  Every  leak 

in  the  line  'means  loss  for  them.  Many 
companies  have  trouble  shooters  who  go 
forth  armed  with  sensitive  receivers  and 
coil  antennas.  These  receivers  operate 
like  radio  compasses.  By  drawing  lines 
on  a  map  from  the  several  points  where 
the  interference  is  heard,  toward  its 
source,  and  then  searching  for  it  at  the 
point  where  these  lines   meet,  it   usually 

is  possible  to  locate  the  cause  of  the  noise. 
A  number  of  useful  electrical  devices 

make  trouble  for  radio  listeners,  while 
operating  correctly  to  all  appearances. 
The  brushes  on  direct  current  motors 
may  do  so,  even  though  sparks  may  not 
be  visible.  Cleaning  the  commutator 
and  setting  the  brushes  will  reduce  the 
trouble  to  the  minimum,  and  that  will 

take  but  a  few  minutes  of  the  engineer's time. 

Rural  Troubles 

SOME  rural  telephone  lines  use  ringing 
machines  which  spark  and  thus  start 

interfering  radio  Waves.  This  type  of 

interference  can  be  stopped  by  connect- 
ing a  filter  between  the  machine  and  the 

ringing  keys.  The  filter  is  described 
herein. 

Electrical  precipitators  in  chimneys 
are  offenders,  also.  Extremely  high  volt- 

age is  required  in  their  operation  and  the 
rectifiers  that  supply  it  produce  sparks. 
When  the  rectifier  is  close  enough  to  the 

chimney  so  that  there  are  no  long  con- 
necting wires  to  serve  as  transmitting 

aerials,  the  disturbance  is  negligible. 

If  a  company  operating  one  of  these  de- 
vices is  unable  or  unwilling  to  place  the 

rectifier  near  the  chimney,  it  may  be 
willing  to  apply  another  remedy,  such  as 
surrounding  the  wires  with  a  grounded 

wire  screen.  Still  another  way  to  elimin- 
ate the  interference  is  to  insert  damping 

resistances  at  several  points  in  the  line, 
to  prevent  radiation.  A  fourth  way  is  to 
connect  tuned  circuits  across  the  spark 

gap  of  the  rectifier  to  absorb  the  radio- 
frequency  power. 

Heating  pad  thermostats,  some  kinds 
of  battery  chargers,  buzzers,  gasoline 
engines,  x-ray  machines,  violet  ray 
apparatus  and  any  electrical  device  that 
causes  spark  discharges  may  be  re- 

sponsible for  interference,  but  the  wheels 
of  industry,  the  pleasure  of  motorists, 
the  necessities  of  surgery  and  the  process- 

es of  beautification  cannot  be  stopped 
while  we  listen  for  Europe  and  way 
stations.  Filter  circuits  connected  across 

the  sparking  points  is  the  standard 
remedy.  Such  circuits  are  made  with 
choke  coils  and  condensers.  One  of  these 
filter  circuits  should  be  connected  on 
each  side  of  the  line  and  connect  the 
line  with  the  ground.  Even  a  single 
condenser  of  1-microfarad  capacity,  con- 

nected across  the  sparking  points,  may 
eliminate  the  trouble.  Or,  one  condenser 
on  each  side  of  the  line,  connected  with 
the  ground.  A  screen  of  sheet  metal  or 
wire,  thoroughly  grounded,  placed  about 

(Please  turn  to  page  51) 
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Radio  Age  Begins  Fifth  Year 

TJ/'ITH  this  issue  Radio  Age  passes  its  fifth  mile  post  in  its  journey  along  the  highway  of  radio  progress.  On 
rr  this  fifth  anniversary  it  is  peculiarly  appropriate  that  we  publish  herewith  three  messages  from  distinguished 
leaders  in  radio  activity  to  readers  of  our  magazine.     These  expressions  are  from  Secretary  Herbert  Hoover,  of  the 
United  States  Department  of  Commerce,  Frank  W.  Elliott,  President  of  the  National  Association  of  Broadcasters 
and  Henry  M.  Shaw,  President  of  the  National  Radio  Trade  Association. 

In  his  letter  accompany  the  message  to  readers,  Mr.  Elliott  says,  "I  want  to  congratulate  you  on  the  splendid 
magazine  you  are  getting  out."  Mr.  hoover,  as  readers  will  remember,  already  has  expressed  sentiments  regarding 
the  usefulness  of  Radio  Age,  which  commendation  we  shall  continue  to  strive  to  justify. —  The  Editor. 

Davenport,  Iowa,  Feb.  4,  1926. 
To  the  Editor, 

Radio  Age, 
Chicago,  111. 

The  thousands  of  radio  fans  who  have  recently  purchased 
a  radio  set,  and  have  not  experienced  the  thrill  of  building  a 
single  circuit  receiver,  cannot  appreciate  what  has  transpired 
during  the  past  five  years  in  the  broadcasting  field.  Little  do 
they  know  about  the  conditions  that  were  experienced  in  the 
early  stages  of  the  game,  and  perhaps,  it  is  just  as  well  for 

progress  that  they  do  not  know.  They  are  perhaps  more  en- 
thusiastic over  broadcasting  than  those  who  have  gone  through 

all  of  the  stages  of  its  development,  and  who  really  understand 
the  difficulties  that  must  have  been  worked  out  to  bring  the 
art  to  the  present  state  of  development. 

The  National  Association  of  Broadcasters  is  the  outgrowth 
of  two  or  three  Associations,  formed  in  different  parts  of  the 
country,  to  get  the  broadcasting  interests  into  one  unit.  Many 
of  the  broadcasters  who  are  coming  into  the  field  today  little 
appreciate  the  difficulties  that  were  experienced  in  the  early 
days  of  broadcasting,  and  that,  too,  perhaps  augments  well  for 
the  future. 

With  five  years  of  experience  as  a  background,  we  predict 
that  the  next  five  years  will  see  even  greater  wonders  than  have 
transpired  in  the  past  in  the  field  of  radio  communication, 
and  it  behooves  us  all  to  be  as  patient 
with  the  situation  as  possible  in  respect  to 
matters  of  legislation,  for  we  do  not  want 
to  have  any  laws  enacted  on  our  statute 
books,  which  will  appear  as  ancient  in 
five  years  from  now  as  the  laws  of  1912, 
which  govern  the  present  situation,  now 
appear  to  us.  What  the  future  holds  for  us 
in  that  line,  cannot  be  dreamed  of  at  the 

present  time  by  one  not  thoroughly  con- 
versant with  all  of  the  developments.  I  am 

Very  truly  yours, 

To  the  Editor,  Radio  Age,  Chicago,  111. 
We  have  great  reason  to  be  proud  of  the  results  achieved 

in  radio  development  in  the  past  five  years,  many  of  which 
were  due  to  the  conferences  on  radio. 

From  them  have  been  established  principles  upon  which  our 
country  has  led  the  world  in  the  development  of  this  service. 
We  have  accomplished  this  by  a  large  measure  of  self-govern- 

ment in  an  art  and  industry  of  unheard  of  complexity,  not 
only  in  its  technical  phases,  but  in  its  relations  both  to  the 
government  and  the  public. 

Four  years  ago  we  were  dealing  with  a  scientific  toy;  today 
we  are  dealing  with  a  vital  force  in  American  life.  We  are,  I 
believe,  bringing  this  lusty  child  out  of  its  swaddling  clothes 
without    any    infant    diseases. 
We  have  not  only  developed  traffic  systems  by  which  a 

vastly  increasing  number  of  messages  are  kept  upon  the  air 
without  destroying  each  other,  but  we  have  done  much  to 
establish  the  ethics  of  public  ser- 

vice and  the  response  of  publi 
confidence. 

,    out    we   nave   uune   iaucn 

FRANK  W.  ELLIOTT,  Pres. 

The  National  Association  of  Broadcasters. 

To  "Radio  Age,"  Chicago.  Feb.  20,  1926. 
Sincere  Birthday  Greetings: 

May  the  "Radio  Age"  always  live,  prosper  and  continue 
to  display  its  common-sense  idealism  and  progress  leavened 
with  sympathy  for  the  Broadcasters,  Listeners,  Amateurs  and 
Knights  of  the  Key. 

The  immutable  law  which  permits  only  "the  survival 
of  the  fittest"  will  take  care  of  its  contributors 
and  advertisers. 

During  the  coming  year  there  will  be  no  radi- 
cal changes  in  apparatus  used  for  radio  trans- 

mission and  reception  of  sound. 
The  best  and  simplest  expressions  of  life  in 

music  and  words, — clean,  interesting,  non- 
sectarian,  non-political  and  non-controversial, 
— will  be  the  broadcast  program  of  the  future. 

Yesterday,  today  and  tomorrow  is  only  a 
human  division  of  time  and  effort  in  space. 
The  invisible  source  of  the  sound  of  yesterday 
reaches  the  invisible  hearers  of  today,  and  both 
— Via  Radio — will  become  VISIBLE  tomorrow. 

All  creeds,  nationalities  and  colors  of  the 
Human  Race  will  be  influenced  by  its  service 
in   promoting  happiness,  good   will  and  peace. 

^L~,    >h^^La Pres.,  National  Radio  Trade  Association, 
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Super  Power  Transmitters  Aid 
Radio  Receiver  Development 

Department  of  Commerce  Holds 
That  Science  Shall  Not  be 

Stalled  by  Un-selective  Sets 
By  CARL  H.  BUT  MAN 

THE  time  worn  maxim  that  necessity 
is  the  mother  of  invention  is  being 
found  to  hold  in  the  radio  industry 

to  an  even  greater  degree  than  in  many 
of  the  older  and  established  businesses. 

The  rule  hps  been:  The  more  trouble 
— the  better  sets. 

With  the  development  of  broadcasting, 
and  the  advent  of  high  power,  came 
increased  interference  between  stations, 
accompanied  by  the  difficulties  of  local 
listeners  to  separate  stations.  Some 
programs  overlapped,  as  a  result  of  the 
increased  ranges  of  these  higher  powered 
transmitters.  The  growing  number  of 
stations  on  the  air  and  the  consequent 
use  of  wave  channels  much  closer  to- 

gether, tended  to  make  it  more  and  more 
difficult  for  fans  to  get  the  station  they 
desired,  or  to  separate  two  or  three  sta- 

tions on  adjoining  waves.  But  the 
result    has   been    better   receivers. 

Local    Radio    Blanket 

TN  practically  every  city  where  power 
-*-  was  increased  from  100  to  500  watts 
or  from  500  to  1000  or  5000  watts,  came 
complaints  to  the  Department  of  Com- 

merce against  these  monsters  of  the  air, 
which  blanketed  local  reception.  That 
high-power  stations,  say  over  1000 
watts,  should  not  be  granted,  was  the 
purport  of  most  of  the  indignant  letters 
and  telegrams  which  threatened  to 
swamp  the  desk  of  the  Chief  Radio 
Supervisor.  But  did  the  Department 
close  these  stations?  No,  the  radio 
officials  were  too  far  sighted  to  do  this 
and  interfere  with  radio  development; 
they  permitted  the  increase  in  power, 
under  certain  restrictions  and  in  localities 

where  congestion  was  not  too  great. 
The  policy  was  established  that  advance 
in  radio  must  go  on.  This  required 
improvements  in  the  receivers.  It  was 
better  than  limiting  the  strength  and 
range  of  the  transmitters  to  suit  receivers. 
Improvement  of  many  receiving  sets 
in  use  followed  and  the  design  of  new 
sets  benefited  by  the  troubles  encountered. 

If  we  only  had  50  watt  transmitters 
there  would  be  little  need  for  anything 
but  crystal  and  one  tube  sets. 

Fix  Up   Your  Set 

HEN  the  complaints  of  fans  against 
the  first  five-KW  stations  were  at 

their  height,  Chief  Supervisor  Terrell 
pointed    out    that    sets    must    be    made 

W 

more  selective  and  less  sensitive.  This 
has  been  accomplished;  the  fans  who 
did  not  want  to  or  could  not  afford  to 
improve  their  receivers,  had  to  be 
satisfied  with  what  they  could  get  on 
their  old  sets,  but  those  more  interested 
made  adjustments  or  put  in  wave  traps 
so  that  their  reception  improved.  Today 
we  are  certainly  further  advanced  in 
broadcast  reception,  and  better  off  than 
we  could  have  been  if  broadcasters  had 
been  limited  to  a  maximum  wattage  of 

500. 
The  latest  instance  of  similar  agitation 

has  just  about  petered  out;  it  was  the 
flood  of  complaints  from  upper  New 
Jersey  against  the  blanketing  of  the 
neighborhood  by  the  new  transmitter  of 
Station  WjZ  of  the  Radio  Corporation. 
It  was  first  designated  as  2XAR,  the 

experimental  50-KW  station.  Congress- 
men and  Senators  were  at  first  indignant 

at  the  injustice  done  their  constituents 
by  the  Corporation  which  moved  its 
transmitter  from  New  York  to  a  peace- 

ful and  ideal  radio  location,  where  with 
the  great  power  of  40  to  50  Kilowatts  it 
was  preventing  the  reception  by  local 
listeners  of  practically  all  other  stations 
in  the  country.  Investigators  reported 
that  agents  of  the  Corporation  had  even 
tried  to  sell  wave  traps  and  other  para- 

phernalia to  disgruntled  fans,  so  that 

WJZ's  radiations  could  be  suppressed 
or  at  least  confined  to  a  smaller  portion 
of  the  dials  on  their  nearby  sets.  Radical 
opponents  even  accused  the  Corporation 

of  "creating  a  nuisance  in  order  to 
benefit  by  the  sale  of  the  remedy."  This 
charge  is  now  generally  conceded  to 
have  been  unjust,  and  merely  the  natural 
activity  of  local  radio  agents  in  meeting 
the  demands  for  auxiliary  equipment 
to  aid  in  reducing  interference.  Prac- 

tically all  the  Congressmen  and  most  of 
their  constituents  are  now  appeased  with 
the  efforts  of  the  Corporation  to  reduce 
interference  by  cooperating  with  the 
owners  of  sets  affected. 

It's  All  Settled  Now 

IN  order  to  have  a  "show  down,"  the 
Department  called  a  hearing  to  which 

the  complainants  and  the  Corporation 
officials  were  invited.  At  this  meeting 
in  Washington,  complaints  against  the 
use  of  super  power  by  WJZ  were  shown 
to  be  fast  disappearing.  Secretary 
Hoover    was    tojd    that    within    about 

three  months  the  engineers  of  WJZ 
expected  to  satisfy  all  listeners,  except 

perhaps  the  owners  of  single-circuit  and 
crystal  sets.  To  date  400  out  of  1300 
fans  living  within  a  radius  of  ten  miles 
of  WJZ,  from  whom  complaints  have 
been  received,  have  been  visited  by 
representatives  of  the  Corporation,  with 
the  result  that  all  but  eleven  owners 

have  been  satisfied,  due  chiefly  to  im- 
provements, made  or  adjustments  sug- 

gested. 
So  the  status  of  the  WJZ  case 

remains  the  same.  The  Corporation 

is  to  continue  its  experimental  broad- 
casting with  40,000  watts  and  also  its 

efforts  to  cooperate  with  listeners  whose 
sets  fail  to  function  adequately  in  the 
shadow  of  WJZ.  This  has  proven  the 
maxim — necessity  brought  improvements 

Betters  the  Service 

TJTGH  power  is  making  for  better 
*-■*-  broadcast  service;  having  a  tendency 
to  over-ride  static  and  increase  the 

range  of  stations,  but  its  use  has  been 
heralded  with  local  complaints  wherever 
it  has  been  tried.  To  be  sure,  a  certain 
space  on  the  dials  is  blanketed  by  every 
nearby  station,  but  many  other  stations 
on  other  wave  bands  always  are  avail- 

able. To  limit  a  station's  power  by  the 
ability  of  receiving  sets  to  pick  it  or 
other  stations  up,  would  be  putting  the 
cart  before  the  horse.  It  would  be 

equivalent  to  preventing  new  automobiles 
from  using  the  streets  because  they  were 
higher  powered  and  capable  of  greater 
speed  than  the  low-powered  cars  in  use. 

High  Power  to  Stay 

ANOTHER  defendant  of  the  radio 

**■  development  of  high  power  likens 
the  situation  to  requiring  our  highways 
to  be  of  standard  grades  so  that  all 
motor  cars  could  make  the  hills.  Limit- 

ing the  power  of  stations  upon  the 
selectivity  of  receivers,  would  be  as  bad 

as  preventing  the  high-powered  cars 
from  pulling  the  highest  hills  which  less 
powerful  automobiles  might  not  be  able 
to    negotiate. 

So  it  appears  high  power  is  here  to 
stay;  even  the  super-power  as  used  by 
WJZ  and  WGY.  We  must  improve  our 
sets  or  let  the  engineers  do  it.  They 

will  keep  pace  with  broadcast  trans- 
mitter design;  the  more  difficult  the  prob- 

lem, the  better  the  inventions  resulting. 
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TEST  YOUR  TUBES  AT  HOME 
For  UNIFORMLY  GOOD  RESULTS 

Best  Tubes  Go  in  R.  F.;  Then 
Detector  and  Finally  Audio 

WHEN  signals  begin  to 
 weaken; 

when  the  farthest  DX  stations 

unaccountably  grow  faint;  when 
the  set  seems  to  lack  its  wonted  pep  and 

punch,  don't  you  cast  suspicious  glances 
at  the  grid  leak,  "low-loss"  coils  or  tuning 
condensers?  Don't  you  test  out  the  bat- 

teries thoroughly  and  put  in  new  cells 
where  they  are  needed? 

However,  most  of  us  aren't  equipped  to 
test  our  own  tubes.  Indeed,  we  usually 
fail  to  realize  the  importance  of  this 
matter.  In  most  cases,  indeed,  the  differ- 

ence between  a  good  set  and  a  poor  one, 
operated  under  the  same  conditions,  is 
one  of  tubes. 

We  all  know  that  the  mere  fact  of  a 

tube's  lighting  properly  is  no  indication 
that  it  will  amplify.  I  have  a  dozen  fine- 
looking  specimens  of  radio  tubes  which 
may  be  lighted  as  merrily  as  ever  but 
which  are  just  as  dead  in  performances  as 
though  the  socket  held  no  tube  at  all! 

Here's  another  instance  where  beauty  is 
more  than  skin-deep. 

Moreover,  even  in  buying  brand  new 

tubes,  we  can't  be  certain  that  we  are 
getting  100%  amplifiers,  can  we?  They'll 
operate  in  a  set  on  the  dealer's  counter, 
but  have  they  the  highest  possible  "am- 

plification factor"?  Variations  in  manu- 
facture, practically  impossible  to  over- 

come, make  tubes  slightly  different,  so 

that  even  with  new  tubes,  it's  desirable 
to  know  something  of  their  conditions. 

Tube-testing  equipment  was  formerly 
of  a  complicated  nature  and  involved 
several  expensive  instruments.  The  radio 
manufacturers  are  meeting  the  popular 
demand,  however,  with  lower-priced  ap- 
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Fig.  1.  Radio  tube  hooked  up  with  A  and 
B  batteries,  a  potentiometer  to  vary  the 
charge  on  the  grid  and  a  current  meter  to 
record  changes  in  the  drain  on  the  B  bat- 

tery.     This  is   a   simple   testing   circuit. 
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paratus  that  brings  a  tube  tester  within 
reach  of  all  radio  users — simple  instru- 

ments that  tell  the  set  owner  all  he 

requires  to  know  about  his  tubes  and 
their  condition,  just  as  the  doctor,  by  an 
examination,  will  tell  anyone  the  state  of 
his  health. 

Principles  Involved 

AND  it  is  even  practicable  for  the  radio 
■E*-  fan  to  make  his  own  tester,  should  he 
wish  to  save  something  on  cost  and  learn 
a  bit  at  the  same  time.  To  understand 

how  the  tube  tester  operates,  it's  essential 
to  know  what  happens  when  tubes  go  bad. 
For  those  who  have  been  over  this  theoret- 

ical ground,  a  review  won't  be  harmful. 
In  Fig.  1  we  find  a  tube  connected  to  its 
filament  battery  A,  its  B  battery  B  and  a 
rheostat  R  to  control  the  filament  tem- 

perature. 
Use  Up  Thorium 

"YX/'E  probably  know  what  "electron '  *  emission"  is.  At  any  rate,  when  the 
filament  is  heated  by  the  current  from  the 
A  battery,  it  gives  off  electrons  in  great 
rjrofusion.  Electrons  are  nothing  but 
negative  charges  of  electricity  and  may 
be  regarded  as  tiny  specks  of  energy. 
Formerly,  the  filament  was  made  of  pure 
tungsten  and  had  to  be  white  hot  before 
electrons  were  emitted.  Modern  tubes 
use  a  filament  impregnated  with  thorium, 
an  element  which  has  the  unique  property 
of  speeding  up  the  electron  emission,  so 
that  it  is  possible  to  light  the  filament 
only  to  a  yellow  heat  and  obtain  more 
electrons  than  ever.  The  tube  goes 

"dead"  when  the  thorium  is  all  used  up. 
Surrounding  the  filament,  which  is 

shooting  off  its  negative  particles,  is  a 
cylinder  called  the  plate,  and  this  is 
charged  positively  by  being  connected  to 
the  plus  end  of  a  B  battery.  The  other 
end  of  the  B  battery  goes  to  the  filament. 
The  positively  charged  plate  attracts 
these  electrons  and  as  they  strike  the 
plate  the  negative  energy  is  neutralized 
by  an  equal  amount  of  positive  energy 
from  the  B  battery,  giving  place  to  more 
positive  charges  from  the  B  battery  and 
thereby  creating  a  current  from  the  B 
battery  towards  the  plate  of  the  tube.  If 
we  insert  an  instrument  between  the  B 

battery  and  the  plate  to  record  the  current 
we  can  measure  the  drain  on  the  B  bat- 

tery. An  ordinary  ammeter  is  too  in- 
sensitive an  instrument  for  this  work  and 

we  use  a  "milliammeter"  which  reads  in 
milliamperes  or  thousandths  of  an  ampere. 

But  between  filament  and  plate  is  a 
coil  of  wire  called  the  grid,  Any  charge 

on  the  grid  will  effect  the  stream  of  elec- 
trons, since  they  have  to  dart  between  the 

wires  of  the  grid  on  their  way  to  the  plate. 

Suppose  we  connect  the  grid  to  a  potenti- 
ometer P,  that  is  bridged  across  the  A 

battery.  If  we  slide  the  movable  contact, 
to  which  the  grid  is  connected,  over  to 
the  left,  the  grid  is  charged  positively. 
It  attracts  the  electrons  even  more  than 
before,  so  that  the  plate  current  shows  an 
increase,  registered  by  the  meter  M.  But, 
sliding  the  potentiometer  contact  to  the 
right  charges  the  grid  negatively.  Nega- 

tive repels  negative,  so  that  fewer  of  the 
electrons  get  through  the  grid  and  the 
meter  M  registers  a  reduced  plate  current. 

Radio  Signals 

THE  radio  signal  acts  on  the  grid  much 
like  the  movement  of  the  potentiom- 

eter arm.  It  corresponds  to  moving  the 
arm  back  and  forth  with  extreme  rapid- 

ity, putting  negative  and  positive  charges 
on  the  grid  in  almost  infinite  succession. 
Naturally,  the  most  sensitive  tube  is  the 
one  that  shows  the  greatest  fluctuation  in 
plate  current  for  a  given  variation  in  the 
voltage  of  the  grid.  The  signal  may  be  so 
weak  that  its  change  in  grid  charge  would 
correspond  to  moving  the  potentiometer 
contact  back  and  forth  only  the  distance 
from  one  wire  on  the  winding  to  the  next, 

giving  hardly  any  change  in  grid  charge. 
However,  if  a  noticeably  great  change  in 
the  plate  current  results,  the  tube  is  a 
sensitive  one.  The  circuit  of  Fig.  1  can 

be  used  as  a  tube  testing  circuit.  How- 
ever, it  is  not  necessary  to  have  a  po- 

tentiometer to  vary  the  grid  voltage.  All 
we  need  is  a  method  of  charging  the  grid 

either  positively  or  negatively  by  connect- 
ing it  to  one  side  or  the  other  of  the  A 

battery  and  a  meter  to  record  the  two 
resulting  measurements. 

In  Fig.  2  we  have  a  plan  view  of  a 
simple  and  effective  tube  testing  outfit, 
with  the  parts  fastened  to  a  simple  board 
about  8  or  10  inches  square.  We  require 
the  following: 

1  Socket 
1  Milliammeter 

{Turn  the  page' 
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Fig.  3.  How  a  good  portable  tube  tester 
can  be  rigged  up.  Instruments  are  mount- 

ed on  a  small  panel,  with  socket  set  in 
flush  and  the  panel  fastened  to  a  shallow 

cabinet, 
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1  Switch  knob,  lever  and 
two  switch  points 

1  Rheostat 
4  Binding  posts 
1  Wooden  base 
Few  lengths  wire  for  connections 

It  is  not  even  necessary  to  have  a  mil- 
liammeter,  for  a  high  resistance  voltmeter 
may  be  pressed  into  service.  A  filament 
voltmeter  is  better  than  a  B  battery  volt- 

meter, since  it  is  more  sensitive,  although 
a  combination  voltmeter,  set  for  the  fila- 

ment scale,  will  do  very  well.  Of  course, 
using  a  voltmeter  does  not  give  the  actual 
measurements,  but  it  will  tell  you  which 
of  your  tubes  is  best  and  give  a  good  basis 
of  comparison.  Be  careful  to  note  that  a 
low  resistance  voltmeter  will  not  work, 

and  the  watch-case  type  of  voltmeter  that 
sells  for  a  dollar  or  so  will  not  answer 
at  all. 

The  milliammeter  is  not  so  very  costly, 
a  good  one  can  be  had  for  prices  between 
$5  and  $10.  One  with  a  moderate  maxi- 

mum deflection  is  best — not  over  50  mils 
maximum  (mils  is  the  same  as  milliam- 
peres).  Since  the  tubes  used  in  radio  never 
read  more  than  20  mils  (even  on  power 
tubes)  it  is  unnecessary  to  have  a  scale 
with  too  high  a  maximum,  especialy  as 
this  reduces  the  actual  motion  of  the 
needle. 

The  tube  socket  should  be  of  the  right 
kind  to  fit  the  tubes  you  are  using  or  wish 
to  test.  If  you  prefer  to  have  the  tester 

"universal,"  simply  use  a  standard  socket 
and  procure  a  set  of  adapters  to  take  the 
WD-11,  199,  etc.,  in  each  case  using,  of 
course,  the  proper  sort  of  A  battery.  The 
rheostat  should  be  appropriate  in  resist- 

ance to  the  type  of  tube  selected,  or  for 

the  universal  tester,  use  a  30  ohm  rheostat 

with  a  carrying  capacity  of  at  least  one- 
half  ampere. 

The  parts  are  fastened  to  the  base  as 
indicated  in  Fig.  2.  It  is  very  important 
to  mount  the  two  switch  points  far 
enough  apart  so  that  it  is  impossible  for 
the  switch  arm  to  rest  on  more  than  one 
of  them  at  a  time.  Should  it  touch  two, 
it  would  short-circuit  the  A  battery 

momentarily.  This  wouldn't  damage  the 
tube  or  "B"  battery  or  milliammeter,  but 
might  harm  the  A  battery  if  left  on  for  a 
while. 

The  connections  are  plainly  shown,  so 
that  little  explanation  of  these  is  called 
for.  A  more  sumptuous-looking  model  of 
tube  tester  is  outlined  in  Fig.  3,  where  a 
small  panel  (at  least  6x7  inches)  is  affixed 
to  a  heat  wooden  box  or  cabinet  deep 
enough  to  contain  the  tube  socket  and 
allow  its  rim  to  extend  through  a  circular 
aperture  in  the  panel  and  stand  flush  with 
the  panel.  The  wiring  and  mounting  are 

so  simple  that  anyone  can  construct  a  de- 
vice like  that  of  Fig  3  in  short  order. 

How  To  Test  Tubes 

THIRST  of  all,  connect  the  A  battery 
-*-  posts  to  the  type  of  A  battery  required 
for  the  tube  selected.    For  instance: 

UV  201A  or  C  301A  types,  5  volt,  J4 

amp. — 6  volt  storage  battery 
WD-11,  WD-12,  C-ll,  C-12  types,  1^ 

volt,  %  amp. — one  1J^  volt  dry  cell. 
UV-199,  C-299  types,  3  volt,  .06  amp. 

— 4H  volt  dry  battery,  of  3  dry  cells  in 
series. 

Try  a  tube  in  the  socket  to  see  whether 
it  lights.  O..K.  Then  connect  up  a  45  or 
90  volt  B  battery  to  the  other  posts.   The 

Fig.  2.  A  practical  home  tube  testing  arrangement.  T — Tube  socket;  M — milliam- 
meter (or  high  resistance  voltmeter);  R — rheostat;  S — switch  lever  and  two  contact 

points;  A — filament  lighting  battery  posts;  B — plate  battery  binding  posts.  Note 
polarity  of  the  meter.  Switch  points  must  be  far  enough  apart  so  that  lever  can  touch 

only  one  at  a  time. 
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90  volt  battery  is  preferred,  since  it  gives 
greater  readings  and  differences  in  tubes 
are  more  noticeable.  Detector  tubes  may 
be  compared  with  lower  plate  voltages,  of 
course,  but  when  the  same  type  of  tube  is 

used  throughout  the  set,  90  volts  is  suit- 
able for  the  tester  B  voltage. 

Next  get  a  sheet  of  paper  and  pencil  and 
arrange  a  row  of  numbers,  according  to 
the  number  of  tubes  you  have  on  hand. 
Also  number  each  tube  by  scratching  a 
number  on  the  base  or  writing  it  on  the 
label.  Continue  this  numbering  system 
as  you  buy  new  tubes  and  keep  the  data  in 
a  small  note-book  in  the  radio  cabinet 
where  you  can  keep  track  of  the  way  your 
tubes  stand  up. 

Then  insert  tube  number  one,  lighting 
it  to  the  normal  brilliancy  and  leaving  the 
rheostat  at  this  setting  permanently.  Be 
sure  the  A  battery  is  charged  or  new.  If 
in  doubt  as  to  the  filament  current,  use  a 
high  resistance  voltmeter  across  the  F 
posts  of  the  socket  to  measure  the  filament 
voltage.  Should  this  be  the  voltmeter  you 
intend  using  as  the  substitute  milliam- 

meter, you  may  disconnect  it  from  the 
usual  circuit  of  the  tester  long  enough  to 
measure  the  filament  voltage  and  then 
put  it  back,  leaving  the  rheostat  fixed 
from  then  on. 

First  move  the  switch  S  to  the  right  and 
note  the  reading  of  the  meter  when  the 
grid  is  charged  negatively.  Then  move  it 
to  the  left  and  observe  the  higher  reading 
as  the  grid  becomes  positively  charged. 

Suppose  your  tube  readings  line  up  some- 
thing as  follows: 

Tube  Number  —Milliamperes  + 
1  2  9 
2  3  10 
3  12 
4  0  1 
5  3  9 
6  2  10 

Analyze  Results 

XJOW  would  you  analyze  these  results 
-"--*■  and  what  tubes  would  you  select  as 

best?  No.  4  you  may  tell  at  once  is  per- 
fectly useless.  Perhaps  it  may  be  im- 

proved to  usefulness  by  treating  it  with 
a  tube  reactivator  or  rejuvenator,  but 
even  that  is  doubtful  as  the  tube  appears 

practically  "gone."  Keep  in  mind  the  fact 
that  the  tube  showing  the  greatest  differ- 

ence between  the  two  readings  has  the 

highest  amplification  factor  and  is  there- 
fore the  best  amplifier  of  the  lot.  This  is 

certainly  tube  No.  6,  having  a  difference 
of  8  and  maximum  of  10.  Next  we  have 
either  No.  1  or  No.  2,  both  of  them  having 
a  difference  of  7.  But  since  No.  2  has  a 

higher  maximum,  it  is  probable  that  it  is 
more  suited  to  an  amplifier  socket  and  that 
No.  1  would  make  a  good  detector.  No.  5 

is  pretty  good  but  No.  3  is  another  "dud," though  not  quite  so  bad  as  No.  4. 
A  comparative  test  like  this  is  most 

illuminating.  You  can  then  use  the  best 
tubes,  discard  or  attempt  to  reactivate  the 
others  and  replace  them.  Reactivated 
tubes  can  be  tested  against  the  good  ones, 
too.  In  every  case,  a  new  tube  should  be 
tested  before  it  is  used  and  its  measure- 

ments noted  down.  In  case  you  question 

the  dealer's  statements  about  the  sensi- 
tivity of  the  tube,  you  can  back  up  your 

words  by  taking  your  tube  tester  to  him 
{Please  turn  to  page  42) 
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Using  Single  Dial  Control 
in  a  Ten  Tube  Receiver 

Loose   Coupling  Between  R.  F. 
Stages  Makes  For  Better  Selectivity 

RECEIVING  sets  in  the  past  ha
ve 

been  designed  and  built  to  satisfy 

a  large  and  varied  number  of  re- 
quirements, ranging  all  of  the  way  from 

the  set  that  is  just  "built  to  sell,"  to 
the  set  that  is  openly  designed  to  be 

the  "best  set  at  the  price." 
One  manufacturer,  however,  has  con- 

ceived a  new  idea — that  of  building  a 
set  that  embodies  what  is  considered  to 
be  the  highest  type  of  refinement  in 
every  detail  regardless  of  cost.  The 
selling  price  is  then  determined  only 
after  the  acme  of  perfection  has  been 
reached.  Such  a  set  must  first  be 
mechanically  perfect,  and  must  embody 
the  same  nicety  and  perfection  of  mechani- 

cal refinement  as  is  sold  in  the  highest 
grades  of  any  manufactured  merchandise. 
Given  this  construction,  the  electrical 

circuits  must  of  course  be  similarly  de- 
signed to  secure  faultless  operation. 

The  Zenith  DeLuxe  is  admittedly  a 
set  constructed  in  the  attempt  to  build 
such  a  receiver.  The  four  fundamental 
requirements  of  an  ideal  receiver  are 
considered  to  be: 

1 — Single  dial  control. 
2 — Exceptional  selectivity. 
3 — Absolutely  faithful  reproduction. 
4 — Sensitivity  limited  only  by  the 

"interference  level." 
In  order  to  secure  a  truly  single  control 

receiver  it  can  be  readily  understood  that 

more    radio-frequency    amplification     is 

By  H.  C.  FORBES 

needed  than  is  required  in  a  multi-control 
set,  since  any  slight  inaccuracies  of  the 
various  stages  operated  by  the  single 
control  must  of  necessity  sacrifice  a  cer- 

tain slight  amount  of  volume.  The  first 
requirement  of  any  single  control  re- 

ceiver is  then  more  radio-frequency 
amplification. 

TT  IS  A  WELL-KNOWN  fact  among  ra- 
J-  dio  engineers  that  the  only  satisfactory 
means  to  secure  real  selectivity  (mean- 

ing of  course  that  degree  of  selectivity 
which  will  cut  through  a  powerful  local 
station  a  few  hundred  feet  away  and 
bring  in  a  distant  station  on  the  adjacent 
frequency  band)  is  to  use  a  larger  number 
of  tuned  circuits  loosely  coupled  together. 
This  method  has  long  been  known  as 

securing  the  "concommitant  selectivity" 
of  a  group  of  tuned  circuits.  Now  the 
best  possible  way  of  utilizing  a  number 
of  tuned  circuits  loosely  coupled  together 

is  to  again  use  tuned  radio-frequency 
amplification,  as  each  tuned  stage  consti- 

tutes one  of  the  tuned  circuits  so  neces- 
sary to  secure  super-selectivity. 

Everyone  of  course  is  aware  that  the 
fundamental  purpose  of  tuned  radio  fre- 

quency amplification  is  to  increase  the 
sensitivity  of  any  receiver,  so  it  appears 

that  the  basic  requirement  of  an  ideal 
receiver  is  to  simply  add  more  tuned 
radio-frequency  amplification.  It  might 
also  be  mentioned  that  radio  frequency 
amplification,  of  the  type  where  each 
stage  is  not  pushed  to  its  utmost  in  the 
attempt  to  gain  volume,  is  very  desirable 
in  order  to  secure  perfect  reproduction, 
as  distortion  in  the  radio  frequency 

amplifier  will  then  be  absent. 
A  further  requirement  of  a  receiver  in 

which  perfect  reproduction  is  to  be  ob- 
tained, is  that  a  suitable  audio  amplifier 

be  used,  one  which  need  not  be  "pushed" so  hard  in  the  effort  to  secure  more  volume 

that  quality  is  thereby  sacrificed. 

SUCH  a  design  has  been  followed  in 
the  receiver  being  described.  Ten 

tubes  are  used,  with  five  stages  of  tuned 
radio  frequency  amplification,  a  tuned 

detector,  and  four  stages  of  very  low- 
ratio  transformer  coupled  audio  amplifi- 

cation. The  five  tuned  radio  stages  and 
the  detector  stage  are  all  tuned  by 
variable  condensors  operated  from  a 
single  shaft.  The  circuit  used  is  closely 
identical  with  former  Zenith  circuits, 
which  use  a  small  rotor  coil  in  the  plate 
circuit  of  each  stage  coupled  with  the 
succeeding  grid  circuit.  This  rotor  coil 
is  operated  whenever  the  main  tuning 
control  shaft  is  turned,  and  automatically 
maintains  each  stage  of  the  amplifier 

(Turn  the  page) 

In  the  photograph  above  is  shown  the  "chassis"  of  the  ten  tube  receiver.      Control  is  accomplished  by  means  of  the  knob   at 
the  right  which  turns  all  condensers  simultaneously 
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at  the  point  of  best  coupling  as  the  wave- 
length is  varied.  All  of  the  rotor  coils 

are  mounted  on  one  shaft,  which  is  in 
turn  driven  from  the  main  condenser 

shaft  by  a  link  mechanism.  Special  one 
to  one  ratio  audio  transformers  having 
an  unusually  large  iron  section  and  wind- 

ing space  are  used.  The  merit  of  any 
audio  frequency  amplifying  transformer 
is  measured  pretty  largely  by  its  primary 
inductance,  and  it  may  be  pointed  out 
that  the  transformers  used  have  a  primary 
inductance  of  75  henrys,  whereas  in  the 
majority  of  other  transformers  this  induc- 

tance is  less  than  10  henrys.  An  output 
transformer  to  match  the  loudspeaker 
units  which  are  supplied  with  the  sets  is 
incorporated  in  the  receiver.  This 
transformer  incidentally  removes  the 
direct-current  components  from  the  loud 
speaker  units. 

HPHIS  receiver  has  only  three  knobs  or 

•*■  adjustments  on  the  front  panel,  and 
there  are  no  internal  or  hidden  adjust- 

ments. One  of  these  knobs  is  the  main 

tuning  adjustment.  Another  knob  serves 
to  operate  the  volume  control,  and  this 

same  knob  also  serves  as  the  "Off  and 
On"  filament  control.  The  third  knob 
is  a  vernier  control  on  the  first  radio  fre- 

quency amplifier  which  is  used  to  com- 
pensate for  the  various  sizes  of  antenna 

that  are  encountered  in  different  locations. 
Once  placed  in  its  proper  adjustment,  this 
knob  needs  no  further  attention.  In 
operation,  all  of  the  tuning  is  done  with 
the  right  hand,  while  the  left  hand  is  used 
to  control  the  volume  of  the  various  sta- 

tions as  they  are  tuned  in. 
The  sensitivity  of  this  set  is  equal  to  or 

better  than  that  of  any  other  receiver  on 
the  market,  irrespective  of  the  number  of 
controls  or  tuning  adjustments.  It  will 
produce  the  same  or  better  volume  from 
any  given  station  than  may  be  secured 
from  other  receivers,  even  though  the 
other  receiver  is  used  in  its  greatest 
volume   (least  selectivity)  position. 

The  selectivity  is  such  that  a  frequency 
band  only  approximately  10,000  cycles 
wide  is  actually  received.  This  means 
that  even  though  this  receiver  is  used  on 
an  outside  antenna  very  close  to  a  power- 

ful local  broadcasting  station,  it  is  pos- 
sible to  receive  distant  stations  on  prac- 

tically adjacent  frequency  bands.  Often 
times  it  will  be  found  that  two  distant 
stations  are  transmitting  on  wavelengths 
so  close  together  that  an  audible  beat-note 
or  whistle  is  also  heard  and  on  most  re- 

ceivers the  programs  from  both  of  the 
stations  are  hopelessly  garbled  together. 
By  careful  tuning  however,  it  is  nearly 
always  possible  to  satisfactorily  separate 
the  two  stations,  since  the  lower  side- 

band of  the  lower  wave  station,  or  the 

upper  sideband  of  the  higher  wave  sta- 
tion may  be  received  at  will.  An  ex- 

perienced musician  or  an  acoustic  expert 
will  note  that  on  receiving  even  local 
stations,  it  is  possible  to  so  operate  the 
receiver  that  certain  high  or  low  notes 
may  be  excluded.  Thus,  by  tuning 
somewhat  off  of  the  wavelength  of  a 
local  station  it  is  entirely  possible  to 
separate  the  high  notes  of  a  violin  solo 
from  the  deeper  bass  notes  of  a  piano 
accompaniment.  When  tuned  in  the 

normal  manner,  of  course,  the  full  side- 

band is  received,  and  perfect  reception 
occurs.  Such  selectivity  is,  of  course, 
of  great  advantage  in  congested  district 
such  as  New  York,  Chicago,  Los  Angeles, 
and  other  similar  cities. 

TX/TTH  the  one  tuning  dial,  it  is  possible 
^  '  to  run  over  the  entire  broadcast 

range  of  the  receiver  in  less  than  a  minute 
and  to  note  the  nature  of  the  program 
from  every  station  in  operation  at  the 
moment.  Oftentimes  this  means  that 
fifty  or  more  stations  are  received  within 
that  space  of  time. 

A  further  provision  is  the  low-wave 
adjustment.  The  normal  wavelength 
range  of  the  set  is  from  somewhat  below 
200  meters  to  550  meters.  A  group  of 
small  switches  are  provided,  however, 
which,  if  all  are  closed,  reduce  the  wave- 

length range  so  that  the  set  covers  the 
band  from  80  meters  to  225  meters. 
While  at  the  present  time  there  are  no 
broadcast  stations  operating  exclusively 
outside  of  the  200  to  550  meter  band 
such  an  assignment  is  probable  for  the 
future,  and  the  ideal  set  should  be 

capable  of  receiving  on  these  wave- 
lengths. At  the  present  writing,  the 

station  of  the  General  Electric  Company, 

WGY,  at  Schenectady,  New  York  broad- 
casts on  109  meters  simultaneously  with 

the  regular  broadcast  on  370  meters. 
In  many  sections  of  the  country  the  109 
meter  transmission  may  be  easily  re- 

ceived on  the  low-wave  adjustment 
during  the  daytime  at  distance  so  great 
that  the  regular  370  meter  wave  is  not 
audible. 

The  mechanism  receiver  has  been  very 
carefully  worked  out  from  the  standpoint 
of  the  mechanical  engineer.  The  fund- 

amental problem  in  a  receiver  of  this 
type  is  that  the  condensers  shall  run  very 
closely  alike  in  capacity  over  their  entire 
wavelength  range,  and  that  they  shall 

not  only  be  capable  of  holding  this  ad- 
justment during  commercial  handling 

and  shipment,  but  shall  also  hold  their 
adjustment  indefinitely  without  regard  to 
changing  temperature  and  atmosphere 
conditions.  The  frame  of  the  six-unit 
variable  condenser  (which  also  serves  as 
the  chassis  of  the  set  itself)  is  one  of  the 

largest  and  most  intricate  aluminum  die- 
castings  ever  made.  Within  this  frame 
are  mounted  the  all  die-cast  stators  of 
the  six  condensers,  which  have  been 

made  of  a  special  construction  to  elimi- 
nate even  the  slightest  mechanical  varia- 

tions. 

13  OTORS  are  also  individual  die -cast - 
■*-  *-  ings  clamped  upon  a  large  sized 
ground  steel  shaft.  The  shaft  itself  is 
supported  for  end-thrust  in  its  center, 
so  that  expansion  and  contraction  due  to 
temperature  changes  will  be  minimized. 
Seven  cast  and  fitted  babitt-metal  bear- 

ings are  used  on  the  single  shaft,  to  elimi- 
nate any  possibility  of  variations  from 

shaft  misalignment.  The  condenser 
rotor  shaft  is  operated  from  the  front  of 

the  panel  by  a  double-threaded  worm 
and  wheel  drive,  in  which  a  special 
mechanism  has  been  used  to  eliminate 

all  end-play  and  back-lash.  A  separate 
friction  adjustment  is  provided  so  that 

the  "feel"  of  the  knob  may  be  adjusted 
independently  of  the  condensor  bearing 

adjustments.  The  inductance  coils  are 
attached  to  the  condenser  framework  by 
metal  brackets,  and  a  steel  shaft  is  run 
lengthwise  of  the  frame  through  the 
lower  part  of  each  of  the  coils  (with  the 
exception  of  the  antenna  coil)  which 
serves  to  support  and  to  rotate  the  plate 
circuit  rotor  coils  in  accordance  with  the 
movement  of  the  main  condenser  shaft. 
These  two  parallel  shafts  are  connected 
together  with  a  link  mechanism,  similar 
to  that  used  to  connect  the  drivers  of  the 

steam  locomotive.  The  antenna  com- 
pensating vernier  consists  of  a  rotor  coil 

of  small  dimensions  within  the  first 

stage  tuning  inductance  coil.  This 
rotor  together  with  the  tuning  inductance 
constitutes  a  miniature  variometer.  The 

rotor  is  operated  by  a  link  mechanism 
connecting  the  shaft  of  the  rotor  to  the 
shaft  which  extends  through  the  condense 
frame  to  the  front  panel. 
The  dial  drum  is  driven  by  gears 

operating  from  the  main  condenser  shaft, 
and  back-lash  in  the  gears  is  removed  by 
a  helical  spring. 

MECHANICAL  problems  in  this  re- ceiver have  been  so  carefully  worked 
out,  that  the  assembly  of  the  set  at  the 
factory  is  extremely  simple.  Special 
machinery  has  been  designed  and  built 
for  the  machining  and  assembly  of  the 
various  parts  so  that  unskilled  labor  can 
complete  the  assembly  of  the  entire  set 
and  at  the  same  time  maintain  the  high 
degree  of  accuracy  required.  For  instance 
after  the  condenser  unit  has  been  as- 

sembled in  the  fixtures  which  serve  to 
locate  the  rotor  and  stator  units  with 
respect  to  the  frame,  the  variations  in 
capacity  of  the  condenser  at  any  part  of 
the  scale  will  not  exceed  1-3^  micro- 
microfarads  from  the  highest  to  the  low- 

est. Any  variation  greater  than  this  is 
cause  for  rejection,  and  the  greater  majori- 

ty of  the  condensers  actually  run  alike 
within  one  micro-microfarad  at  all  parts 

of  the  capacity  range.  This  is  an  ac- 
curacy of  %  of  1%  of  the  maximum 

capacity. 
The  tuning  inductance  coils  of  course 

must  be  balanced  so  as  to  be  exactly 
alike  just  as  acurately  as  are  the  variable 
condensers.  Special  forms  of  alternating 
current  bridges  have  been  designed  and 
built  for  both  the  condensers  and  coil 
inspections.  These  bridges  are  capable 
of  measurement  of  errors  of  one  part  in 
twenty  thousand,  and  are  of  special 
and  unique,  construction.  Shielding, 
filter  circuits,  and  special  amplifiers  are 
all  parts  of  this  bridge  equipment.  Both 
types  of  bridge  are  so  constructed  as  to 
be  "fool-proof"  and  are  readily  operated 
with  reliability  by  persons  with  no  par- 

ticular knowledge  of  such  devices. 
When  the  condenser  assembly  with  its 

associated  parts  is  completed,  the  audio 
bases  and  tube  bases  are  assembled  to  it, 
and  the  shielding  framework  is  put  into 

place. 
Each  cabinet  contains  battery  com- 

partments, and  is  equipped  with  dual 
loud  speakers  to  adequately  take  care 
of  the  entire  musical  range. 

A  pilot  light  is  mounted  within  the 
cabinet  to  illuminate  the  dial,  and  this 
light  is  controlled  by  the  switch  on  the 
panel  which  places  the  set  into  operation. 
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WHETHER  horizontal  
polarized 

reception  can  be  used  to  advan- 
tage in  broadcast  reception  be- 

tween 200  and  500  meters  has  not  yet 
been  fully  determined.  From  evidence 

presented  in  Dr.  Pickard's  paper  at  the 
January  meeting  of  the  I.  R.  E.,  one 
would  conclude  the  horizontal  field  is 

negligible  on  those  wave  lengths.  This  is 
undoubtedly  so  in  most  cases,  however, 
I  pointed  out  in  my  discussion  of  Dr. 

Pickard's  paper  that  the  apparent 
changes  in  the  direction  of  wave  propaga- 

tion which  have  been  noted  at  all  wave 

lengths  including  the  transoceanic  waves, 

may  be  explained  by  horizontal  polariza- 
tion. 

Broadcast  listeners  may  easily  make 
some  tests  to  throw  more  light  on  this 
subject.  These  tests  can  be  performed 
by  any  type  of  receiving  set  using  an 
ungrounded  loop  antenna.  Under  normal 
conditions  when  only  vertically  polarized 
radiation  is  present  this  loop  antenna 
should  give  correct  direction  finder  bear- 

ings. In  this  case  the  loop  gives  a  maxi- 
mum signal  when  its  plane  is  pointed 

towards  the  transmission  station  and 
zero  at  right  angles.  When,  on  the  other 
hand,  a  horizontally  polarized  wave  is 
present  the  direction  finder  behaves  in  an 
abnormal  way. 

iQOMETIMES  it  is  found  that  the  loop 
*^  gives  maximum  and  zero  indication 
in  unusual  positions.  If  the  angle  of 
shift  should  be  as  great  as  90  degrees  it  is 
an  indication  that  the  wave  is  purely 
horizontal.  In  other  cases  the  maximum 
remains  in  the  normal  position  but  the 
position  that  should  give  zero  gives  a 
fair  signal  strength  or  the  signal  appears 
to  be  equally  strong  from  all  directions. 

Dr.  Alexanderson  has  been  kind 
enough  to  favor  Radio  Age  with  a 
brief  statement  as  to  the  possibilities 
of  horizontal  reception  of  broadcast 
waves,  as  well  as  a  discussion  of  the 
recent  paper  by  Greenleaf  W.  Pickard 

on  the  "Polarization  of  Radio  Waves." 
This  subject  holds  considerable 

interest  for  the  average  reader  and  for 
the  dyed-in-the-wool  experimenter  it 
opens  a  new  field  of  activity.  Dr. 

Alexanderson' s  paper  shows  the 
manner  in  which  the  readers  may 
make  their  own  tests  to  determine  the 

value  of  the  different  types  of  recep- 
tion. 

— The  Editor. 

In  this  latter  case,  we  have  a  circularly 
polarized  wave  which  means  that  there 
is  a  horizontal  and  a  vertical  component 
90  degrees  out  of  phase.  Thus  whenever 
the  signal  reception  is  fairly  strong  in  the 

position  of  the  loop  which  should  normal- 
ly give  zero,  this  indicates  that  horizon- 

tally polarized  waves  are  present. 

TT  is  sometimes  observed  that  the 

*-  horizontal  wave  is  strong  at  the 
moments  when  the  vertical  wave  fades 
and  in  such  cases  the  signal  can  be 
brought  back  by  turning  the  loop  from 
the  normal  to  the  abnormal  position. 
This  is  however  an  exceptional  case 
although  not  so  very  rare  and  it  would  be 
interesting  to  know  whether  broadcast 
listeners  will  find  practical  advantage  in 
this  procedure  to  minimize  fading.  In- 

stead of  receiving  the  horizontal  wave  on 
a  loop  oriented  at  right  angles  to  its 
normal  position,  a  horizontal  Hertzian 
antenna    may    be    used..      The    Hertzian 

antenna  is  more  difficult  to  operate  but 
has  the  advantage  if  properly  adjusted 
that  it  receives  only  the  horizontal  wave 
component.  It  is  thus  immune  to  the 

vertically  polarized  static  which  is  re- ceived  by  the  loop. 

MR.  PICKARD  mentions  in  the  intro- 
duction to  his  paper  that  it  has  been 

assumed  from  the  inception  of  the  radio 
art  that  if  the  wave  was  vertically  polar- 

ized at  its  origin  it  would  remain  so  at  all 
distances  and  that  the  measurements  of 

Austin  and  others  confirm  this  assump- 
tion. There  can  be  no  doubt  about  the 

unanimity  of  opinion  that  has  existed 
on  this  subject  but  a  number  of  facts 
have  recently  been  brought  out  through 
work  on  polarization  of  short  waves 
which  leads  us  to  think  that  the  evidence 
collected  in  the  past  may  be  given  a 
different  interpretation. 

Extensive  systematic  measurements 
undertaken  by  A.  Hoyt  Taylor,  Austin, 
and  others  have  shown  that  direction 
finder  bearings  on  long  wave  stations 
show  great  irregularities  during  the  hours 
of  darkness.  It  has  been  assumed  that 
these  irregularities  meant  actual  change 
in  the  direction  of  wave  propagation. 
We  find  now  in  dealing  with  short  waves 
that  such  apparent  changes  in  direction 
of  wave  propagation  can  be  reproduced 
regardless  of  daylight  by  controlling  the 
plane  of  polarization  of  the  radiated 
wave.  When  a  wave  is  radiated  from  a 

horizontal  loop,  it  is  found  in  the  im- 
mediate neighborhood  of  the  antenna  that 

a  direction  finder  gives  bearings  at  right 
angles  to  the  direction  where  the  station 
really  is.  In  other  respects,  the  instru- 

ment responds  as  if  it  were  receiving  an 
{Turn  the  page) 
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ordinary  vertically  polarized  wave.  The 
loop  gives  maximum  response  in  the  verti- 

cal position  and  nearly  zero  response  in 
the  horizontal  position.  This  evidence 
may  be  coupled  with  the  experience  in 
aviation  practice,  according  to  Capt. 
W.  H.  Murphy,  that  a  direction  finder 
station  on  the  ground  may  give  false  indi- 

cations on  an  air  plane  as  great  as  45 
degrees  or  more.  The  false  indications 
have  proven  to  be  the  greatest  if  the 
antenna  is  allowed  to  trail  horizontally, 
and  if  the  air  plane  is  flying  at  right 
angles  to  the  direction  from  which  bear- 

ings are  taken.  The  antenna  is  therefore 
held  as  vertical  as  possible  by  a  weight 
and  the  personnel  is  instructed  to  take 
bearings  only  when  the  plane  is  pointed 
towards  the  observing  station.  In  the 
light  of  what  we  now  know,  these  ex- 

periences can  clearly  be  interpreted  to 
mean  that  an  antenna  trailing  at  right 
angles  to  the  line  of  observation  radiates 
horizontally  polarized  waves  and  that 
the  false  indications  of  the  direction 
finder  are  due  to  the  wave  polarization. 
The  inference  from  this  is  also  that  the 

apparent  changes  in  direction  of  long 
waves  observed  by  Taylor  and  Austin 
are  due  to  the  presence  of  horizontally 
polarized  wave  components.  In  fact  we 
may  say  that  this  apparent  change  of 
direction  of  propagation  is  a  character- 

istic by  which  the  horizontally  polarized 
wave  may  be  recognized. 

TT  remains  to  explain  why  the  horizon- 
-*-  tally  polarized  wave  is  received  at 
maximum  intensity  with  the  loop  in  the 
vertical  position.  The  reason  for  this  is 
the  following: 

The  electromotive  forces  of  the  hori- 
zontally polarized  wave  are  parallel  to 

the  ground.  However,  close  to  the 
ground  we  cannot  have  any  difference  of 
potential  because  of  the  short  circuiting 
effect  of  the  ground.  However,  the 
horizontal  electromotive  forces  are  trans- 

formed into  currents  in  the  ground. 
These  ground  currents  are  at  right  angles 
to  the  true  direction  of  wave  propaga- 

tion. The  fact  that  the  loop  gives  maxi- 
mum response  in  vertical  position  at 

right  angles  to  the  direction  of  wave 

propagation  is  explained  by  these  cur- 
rents in  the  ground  which  are  also  at 

right  angles  to  the  wave  propagation 

and  therefore"  inductively^  related  to  such 
a  loop.  From  this  reasoning,  it  can  be 
concluded  that  the  false  direction  indica- 

tions are  to  be  expected  only  in  the  close 

proximity  to  the  ground.  Some  measure- 
ments have  been  made  which  confirm 

these  conclusions.  A  set  of  tests  was 

made  exploring  the  characteristics  of  a 
wave  radiated  from  a  horizontal  loop 
by  making  frequent  measurements  to 
within  ten  miles  of  the  station.  The  com- 

posite picture  which  was  obtained  from 
this  test  was  a  continuously  twisting 
plane     of     polarization     with     alternate 

SECONDARY 

FfG.2 

% 
vmmw 

-}h 

C2 

F/G3 
Three  figures  are  shown  above  to  help  the  broadcast  listener  who  desires 

to  experiment  with  horizontal  reception  of  broadcast  waves.  In  Figure  1  is 
shown  the  general  idea  of  a  Hertz  antenna,  which  can  be  swung  in  any  direction 
desired.  It  can  also  be  arranged  so  as  to  swing  up  and  down  over  a  limited  range 
for  tilting,  although  the  latter  is  not  absolutely  essential.  In  Figures  2  and  3 
are  shown  the  method  of  coupling  from  the  signal  circuit  to  the  receiver,  both 
of  which  figures  are  self-explanatory. 

points  of  plane  and  circular  polariza- 
tion. At  intermediate  points  the  polari- 
zation was  eliptical.  The  plane  polariza- 

tion was  indicated  by  sharp  direction 
bearings  and  circular  polarization  by 
equal  intensity  from  all  directions.  The 
observations  indicating  plane  polariza- 

tion gave  bearings  sometimes  towards  the 
transmitting  station  and  sometimes  at 
right  angles. 

"DESIDES  these  measurements  around 
-*-'  the  vertical  axis,  observations  were 
made  with  the  loop  in  the  horizontal 

plane.  On  flat  fields  the  horizontal  posi- 
tion gave  nearly  zero  response.  At  the 

top  of  a  steep  hill  and  a  high  bridge  the 
response  in  the  horizontal  plane  was  equal 
to   the   vertical. 

These  results  indicate  the  presence  of  a 
horizontal  and  a  vertical  wave  compo- 

nent with  different  velocity  of  propaga- 
tion. Whenever  the  two  waves  are  in 

phase,  they  give  plane  polarization 
When  they  are  90  degrees  out  of  phase 

they  give  circular  polarization.  The 
observation  with  the  loop  in  the  horizon- 

tal position  on  the  top  of  the  hill  and  the 

bridge  show  that  even  a  moderate  eleva- 
tion is  sufficient  with  short  waves  to 

reach  the  point  where  the  horizontal 
electromotive  forces  are  not  short  cir- . 
cuited  by  the  ground. 

All  this  leads  me  to  think  that  hori- 
zontal polarization  is  not  confined  to 

short  waves  only.  Direct  observation  of 
horizontal  polarization  at  long  waves 
could  be  made  only  at  great  heights  but 
indirect  observation  through  the  effect 
of  ground  currents  can  be  made  by 
ordinary  direction  finders  at  any  wave 
length.  If  this  theory  is  correct  it  means 
that  the  irregularities  of  direction  finder 
indications  recorded  by  A.  Hoyt  Taylor 
and  L.  W.  Austin  on  long  waves  can  be 
explained  by  the  presence  of  horizontally 
polarized  wave  components. 

RADIO  AGE  feels  the  question  raised 
by  Dr.  Alexanderson  as  to  the 

possibilities  of  horizontal  reception  on 
broadcast  wavelengths,  can  be  answered 
to  the  satisfaction  of  the  readers  of  this 

magazine  by  a  little  experimentation 
on  their  part.  This  work  should  appeal 
to  our  readers  because  it  will  be  more  in 
the  line  of  research  (no  matter  how 
humble),  and  yet  simple  enough  not  to 
require  a  complete  technical  education. 
In  addition  it  will  be  a  pleasant  diversion 
from  just  listening  alone  to  programs  as 
with  the  listening  there  will  be  combined 
the  act  of  making  notes  of  differences  in 
volume  on  received  signals. 

There  are  probably  enough  loops  in  use 

so  the  loop  mentioned  by  Dr.  Alexander- 
son  will  not  be  a  stumbling  block  to  the 

carrying  out  of  the  experiments.  The 
use  of  an  audibility  meter,  which  is 
rather  expensive,  is  necessary  for  accurate 
measurements  of  signal  strength  differ- 

ences, but  in  its  absence  the  reader  may, 
for  his  own  information,  arrange  a  table 
of  audibilities  with  which  he  can  soon 
become  familiar.  For  example  an  ex- 

tremely loud  signal  may  be  designated 
with  the  numeral  10,  a  medium  signal 
with  the  figure  5  and  faint  signal  at  1. 

(Please  turn  to  page  43) 
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Home  Service  for  Radio  Sets 
Analogy  of  Radio  and  the 
Automobile  is  Depicted 

A  RADIO  set  is  in  one  respect  very 
similar  to  an  automobile.  Both 

require  service,  and  this  is  true 
irrespective  of  how  good  the  product 
may  be.  Since  the  automobile  is  so 
universally  known  and  used,  it  is  advan- 

tageous at  the  beginning  of  this  talk  to 
take  a  little  time  to  bring  out  this  point 
of  comparison.  Good  service  to  a  radio 
set  does  not  necessarily  mean  that  one 
needs  to  be  a  radio  expert  any  more 
than  one  needs  to  be  an  experienced 
mechanic  to  give  proper  care  to  his  car. 

The  majority  of  automobilists  do  not 
have  an  intimate  knowledge  of  the  con- 

struction and  operation  of  their  cars. 
They  have,  in  fact,  only  a  general  idea 
of  the  various  parts  and  their  relation 

to  one  another;  beyond  this  their  know- 
ledge is  rather  vague. 

This  large  group  of  motorists  may 
be  subdivided  into  two  fairly  distinct 
classes.  The  first  class  includes  owners 
who  do  not  attempt  to  learn  any  but  the 
most  important  facts  about  the  care  of 
their  cars.  They  know  when  to  replenish 
the  supply  of  gasoline  and  when  to  add 
oil  to  the  engine,  and  they  are  generally 
aware  of  the  need  of  water  in  the  radia- 

tor and  air  in  the  tires.  Such  persons 
go  to  the  service  station  for  all  other 
items  of  attention. 

The  second  class  of  motorists  have  a 
more  extensive  knowledge  than  this; 
they  know  when  to  drain  out  the  old 
oil  from  the  crankcase  and  add  a  fresh 

supply;  they  test  the  air  pressure  in  the 
tires  quite  regularly  and  give  some 
attention  to  the  storage  battery;  they 
attend  to  miscellaneous  details  of  lubri- 

cation and  minor  adjustments. 

CONSIDER  a  motorist  taken  from 
each  of  these  two  classes,  which  one 

secures  the  most  dependable  service  from 
his  car?  Quite  without  fear  of  contra- 

diction, the  motorist  taken  from  the 
second  class. 

Reference  is  not  made  here  to  still 

another  group  of  motorists  who  are  al- 
most as  familiar  with  their  cars  as  expert 

mechanics.  Such  persons  almost  always 
get  satisfactory  results  from  their  cars 
but  the  results  are  not  necessarily  any 
better  than  those  secured  by  motorists 
belonging  to  the  second  group  who 
turn  to  a  reliable  service  station  for 
adjustments  or  repairs  extending  beyond 
their  knowledge.  It  is  also  true  that 
this  group  of  motorists  is  not  in  danger 
of  forming  the  habit  of  tinkering. 
You  can  give  home  service  to  your 

radio  set  .vithout  having  an  intimate 
knowledge  of  radio  or  of  the  theory  of 
operation  of  the  circuit.  If  you  do  this 
you  will  not  neglect  the  more  common 
adjustments     and     repairs      which     are 
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necessary  for  consistently  satisfactory 
results.  When  trouble  occurs  which 

extends  beyond  your  knowledge  or  ex- 
perience you  may  fall  back  upon  the 

service  from  a  reliable  radio  shop,  pre- 
ferably the  store  where  the  set  was  pur- 

chased. By  this  procedure  you  will  be 
placing  yourself  in  the  class  of  owners  of 
radio  sets  which  corresponds  to  the 
second  class  of  owners  of  automobiles 

just  mentioned.  As  in  the  case  of  auto- 
mobile owners,  no  reference  is  made  here 

to  that  group  of  radio  enthusiasts  who 

may  be  collectively  classed  as  "experts." 
The  majority  of  such  persons  build  their 
sets  (although  it  must  not  be  inferred 
that  broadcast  listeners  of  limited  know- 

ledge do  not)  and  in  many  instances  their 
home  product  gives  results  equal  to  those 
obtained  from  the  better  class  of  fac- 

tory built  sets.  However,  in  this  experi- 
mental group  of  broadcast  listeners, 

the  habit  of  tinkering  is  all  too  common, 
and  right  here  ends  the  comparison  with 
the  well-informed  motorist  who  tinkers 

with  his  car.  "Tinkering"  with  the  radio 
set  may  be  defined  as  the  habit  of  meddling 
when  there  is  no  actual  trouble  in  the 

circuit, — in  other  words,  when  the  causes 
of  the  difficulty  are  external.  Trouble 
with  an  automobile  is  invariably  of  the 

tangible  sort;  "trouble"  in  the  radio 
set  may  be  entirely  imaginary.  This 
emphasizes  the  importance  of  keeping 
in  mind  the  fact  that  considerable  varia- 

tions in  the  strength  of  signals  from 
distant  stations  will  occur  on  different 
nights  or  even  over  very  short  periods  of 
time  on  the  same  evening. 

"DEFORE  discussing  the  methods  of 
-*-*  trouble  hunting,  which  from  the 
nature  of  this  talk  must  be  applicable 
to  all  the  more  general  types  of  receiving 
sets,  let  us  divide  the  receiving  apparatus 
into  four  distinct  components.  These 

are:  the  antenna  or  "aerial";  the  ground 
connections;  the  source  of  power  supply 
to  the  electron  tubes  in  the  set ;  the  receiv- 

ing set  itself.  One  may  say  that  this 
division  is  too  general  since  the  receiving 
set  itself  consists  of  many  very  special 

parts,  each  with  a  special  duty  to  per- 
form. It  is  true  that  the  receiving  set  is 

in  itself,  complex;  nevertheless  the  general 
classification  given  above  is  all  that  is 
needed  in  discussing  the  preliminary 
steps  in  trouble  hunting.  Consideration 
of  the  integral  parts  of  the  receiving 
set  will  be  given  as  required,  bearing  in 
mind  that  this  is  not  a  technical  treatise 

and  that  trouble  arising  from  derange- 
ments of  a  complex  nature  or  trouble 

peculiar  to  a  particular  type  of  receiving 
set  should  be  referred  to  a  reliable  radio shop. 

The  method  of  diagnosis  to  be  described 
will  generally  indicate  one  or  more  of  the 
following  conditions:  (1)  when  the 
difficulties  are  entirely  outside  the  receiv- 

ing equipment;  (2)  the  source  of  the 
trouble,  if  within  the  receiving  circuit; 

(3)  when  the  correction  of  trouble  is  out- 

side the  scope  of  "home  service."  In 
detecting  one  of  these  three  conditions, 
attention  will  be  given  in  turn  to  each 

of  the  four  "parts"  of  the  receiving 
equipment  just  mentioned. 

T  ET  us  assume  that  the  radio  set  has 

-*-^  been  giving  satisfactory  service'  for 
some  time  and  then  becomes  noisy  or 
insensitive.  These  two  conditions  cover  a 
multitude  of  sins.  However,  we  will 
first  turn  our  attention  to  the  antenna, 
which  for  our  purpose  is  specifically 
defined  as  the  total  length  of  wire  leading 
out  from  the  antenna  binding  post  of  the 

receiving  set  including  the  lightning  arres- 
ter or  grounding  switch  and  all  wires 

connecting  to  it.  We  will  attempt  to 
ascertain  first  of  all  whether  or  not  the 
difficulty  with  the  set  is  outside  the 
complete  receiving  circuit. 

Disconnect  the  antenna  lead-in  from 
the  receiving  set  (receiving  set  adjusted 
for  normal  operation)  and  note  if  the 
disturbing  noises  are  considerably  reduced 
in  intensity  or  cease  altogether.  If  so, 
you  may  be  reasonably  sure  that  these 
noises  are  due  to  external  causes.  To 

discuss  such  noises  in  detail  is  quite  out- 
side the  scope  of  this  talk.  Their  source 

may  possibly  be  in  your  own  home, — - 
electric  motors  or  electric  heating  or 
cooking  appliances.  Again,  these  noises 
may  be  caused  by  more  distant  electrical 
disturbances  ot  many  sorts,  or  heterodyne 
whistles  from  broadcasting  stations  or 
receiving  sets.  Just  before  disconnecting 
the  antenna  you  must  note  very  carefully 
the  character  of  these  noises,  otherwise 

you  may  confuse  them  with  noises  origi- 
nating in  the  receiving  circuit  which 

are  caused  by  its  being  thrown  into  an 
unstable  condition  by  the  removal  of  the 
antenna  lead-in.  With  some  receiving 
sets  a  readjustment  to  a  condition  of 
less  sensitivity  may  be  necessary  before 
the  antenna  is  disconnected. 

If  the  test  just  described  fails  to  de- 
finitely locate  the  source  of  trouble,  it 

should  be  repeated  by  disconnecting 
both  the  antenna  lead-in  and  the  ground 
wire  from  the  receiving  set.  This  brings 

up  the  question:  "Assuming  that  the 
disturbing  noises  are  now  shown  to  come 
from  the  receiving  circuit,  how  can  one 
tell  that  they  are  not  caused  by  some 
defect  in  the  antenna  or  in  the  ground 

connection?"  This  question  is  a  natural 
one,  and  since  the  antenna  and  ground 
are  a  part  of  the  receiving  circuit  we 
are  ready  to  begin  the  tests  which  bear (Turn  the  page) 
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upon  the  second  point  in  the  method  of 

diagnosis — the  location  of  the  trouble 
within  the  receiving  circuit. 

An  apparently  "insensitive"  condition 
of  the  receiving  set  may  be  caused  by  a 
loose  connection  in  the  antenna  or 
around  wires.  It  is  a  simple  matter  to 
examine  the  ground  wire  and  determine 
if  it  is  intact.  This  should  be  done  while 
the  set  is  tuned  to  the  local  station,  and 
particular  attention  should  be  given  to 
the  point  of  contact  of  the  ground  wire 
with  the  water  or  steam  pipe.  In  the 
event  of  an  insecure  contact,  a  grating 
sound  will  be  produced  in  the  phones  or 
loudspeaker  when  the  wire  is  shaken 
slightly. 
An  examination  of  the  antenna  is, 

for  evident  reasons,  not  nearly  so  con- 
venient, and  indeed  many  broadcast 

listeners  prefer  to  leave  this  to  a  radio 
service  man.  This  action  should  be 

taken  only  after  tests  upon  the  receiving 
set  itself  fail  to  indicate  the  difficulty. 

If  the  antenna  has  been  carefully  in- 
stalled, it  is  not  likely  to  give  trouble. 

Most  antennas  are  equipped  with  a 
lightning  arrester,  and  this  is  a  possible 
source  of  difficulty.  While  the  receiving 
set  is  adjusted  as  for  normal  operation 
the  wire  leading  from  the  lightning  arres- 

ter to  ground  should  be  disconnected.  If 
this  causes  a  noise  in  the  loudspeaker  it 
indicates  that  the  lightning  arrester  is 
defective. 

SO  FAR  no  mention  has  been  made  of 
the  coil  antenna,  more  commonly 

called  a  "loop,"  which  in  some  receiving 
sets  replaces  the  antenna  and  ground. 
Since  this  is  simply  a  coil  of  wire  the 

probability  of  its  being  defective  is  ex- 
tremely small.  If  one  terminal  of  the 

coil  antenna  is  connected  to  one  terminal 
of  a  B  battery,  and  terminals  of  the 
phones  or  loudspeaker  are  touched  to 
the  free  terminals  of  the  coil  and  B 
battery,  a  sharp  click  will  indicate  that 
the  winding  is  continuous. 

We  will  now  turn  our  attention  to  the 

power  supply  for  the  electron  tubes  in 
the  receiving  set,  and  although  it  may 
seem  out  of  order  to  place  this  ahead  of 
the  receiving  set  in  the  discussion,  the 
reason  is  that  there  is  a  greater  probability 
of  trouble  here  than  in  the  set  itself. 

The  trouble  originating  in  either  the  re- 
ceiving set  or  the  power  supply  may  be 

evidenced  by  noise,  insensitiveness,  or 
silence. 

The  power  supply  to  the  receiving  set 
may  come  from  batteries  or  from  an 
attachment  to  the  electric  lighting  cir- 

cuit. The  latter  device  is  less  likely  to 
get  out  of  order.  An  inspection  of  the 
rectifier  tubes  (in  case  alternating  cur- 

rent is  employed)  to  see  that  they  are 
making  proper  contact  in  the  sockets 
and  that  they  are  not  burnt  out  and  an 
examination  of  all  external  connecting 
wires  is  about  all  that  can  be  done  in  the 

home  service  plan.  This  failing  to  dis- 
close the  trouble,  the  device  may  then 

be  referred  to  the  service  station  provided 
the  subsequent  examination  of  the  set 
discloses  no  further  difficulty. 

The  battery  supply  for  the  receiving 
set  may  be  storage  batteries  or  dry  cells. 
Examine  the  wires  leading  from  the  bat- 

teries  to  the   receiving  set   to   ascertain 

that  there  are  no  loose  connections  or 

misplaced  wires.  Storage  batteries  should 
be  tested  with  a  hydrometer  for  condi- 

tion of  charge.  If  the  charging  opera- 
tion requires  disconnecting  the  wires 

leading  to  the  receiving  set,  be  sure  that 
these  connections  are  not  reversed. 

T^VRY  cell  A  batteries  are  rather  limited 
-■—'  in  their  length  of  service.  Without 
having  recourse  to  an  ammeter,  an  idea 
of  their  condition  may  be  obtained  by 
noting  the  settings  of  the  rheostats  on 
the  receiving  set,  assuming  that  the  set 
is  capable  of  receiving  a  local  station. 
If  the  signals  increase  in  volume  as 
the  rheostats  are  turned  all  the  way 
around  to  the  right,  the  dry  cells  should 
be  discarded  and  replaced  with  new  ones. 

B  batteries  should,  if  possible,  be  tested 
with  a  voltmeter,  and  if  the  voltage  of  a 
B  battery  unit  normally  registering  22.5, 
drops  below  17  or  18,  the  battery  should 

be  thrown  away.  The  term  "noisy"  as 
applied  to  a  B  battery  is  a  misnomer. 
The  battery  itself  can  produce  no  noise, 
but  it  may  be  in  such  condition  that  it 
delivers  an  unsteady  current.  Touch  the 
tips  of  the  phone  cords  to  the  B  battery 
terminals,  being  careful  to  secure  firm 
contact,  and  listen  for  any  sounds  other 
than  those  caused  by  the  operation  of 
making  connections.  This  test  will, 
incidentally,  serve  to  indicate  a  break  in 
the  circuit  of  the  phones  or  loudspeaker. 

The  tests  which  have  been  discussed 

may  disclose  the  fact  that  noise  in  the 
radio  circuit  is  due  to  external  causes  or 

they  may  indicate  that  the  source  of 
trouble  is  in  the  antenna,  ground,  or 
power  supply.  In  the  latter  event,  if 
the  trouble  can  not  be  located  and  cor- 

rected, it  will  be  necessary  to  call  upon 
a  service  station. 

We  will  now  consider  the  receiving  set 
itself.  Confining  our  attention  to  the 
most  common  sources  of  difficulty,  which 
happily  do  not  require  an  extensive 
knowledge  of  radio  for  their  detection. 
The  examination  of  the  source  of  power 
for  the  electron  tubes  should  have  re- 

vealed any  difficulty  which  would  render 

the  set  entirely  "dead."  With  this 
thought  can  be  mentioned  that  unfor- 

tunate mistake  of  connecting  the  plate 
supply  voltage  to  the  A  battery  binding 
post  of  the  set.  It  goes  without  saying 
that  in  this  case  it  will  be  quite  necessary 

to  consult  the  radio  store,  not  for  serv- 
ice but  for  new  tubes.  If  the  tubes  are 

intact  and  the  set  is  incapable  of  produc- 
ing sounds,  it  probably  has  some  rather 

serious  derangement  which  can  not  be 
readily  located  by  the  home  service  plan. 

The  most  common  source  of  trouble 
within  the  radio  set  is  in  the  electron 
tubes  or  the  sockets.  Connect  the  phones 
to  the  set  so  that  the  minimum  amount 
of  amplification  is  used,  then  ascertain 
which  tubes  are  functioning,  by  removing 
all  others  from  the  sockets.  Let  us  say 
that  the  set  is  so  constructed  that  two 
tubes  are  now  in  use.  Substitute  as 

many  tubes  as  are  available  in  turn  in 
these  sockets  and  note  any  difference  in 
sounds  produced  in  the  head  phones.  This 
will  not  only  serve  to  locate  a  defective 
tube  but  it  will  frequently  disclose  the 
fact  that  the  tube  is  making  poor  con- 

tact in  the  socket.     Hence,  examine  the 

contact  springs  in  the  sockets  and  the 
pins  on  the  tubes  and  if  necessary  clean 
the  contact  surfaces  with  fine  sandpaper. 

The  phones  or  loudspeaker  are  now 
plugged  in  so  as  to  include  another  stage 
of  amplification  and  the  same  tests  are 

repeated.  This  procedure  will  often  indi- 
cate that  the  trouble  is  in  the  audio 

stages  of  the  receiving  set. 

\  LTHOUGH  the  nature  of  this  talk 

^V  prohibits  going  into  a  detailed  dis- 
cussion of  all  the  various  parts  of  the 

receiving  set,  nevertheless  attention  may 
be  called  to  one  particular  part  which  is 
well  known  to  the  non-technical  person, 
namely,  the  grid  leak.  This  will  usually 
be  found  mounted  near  one  of  the  elec- 

tron tubes.  It  should  be  removed  to 
ascertain  the  effect  upon  any  noises  in 
the  headphones.  If  possible,  another 
grid  leak  should  be  substituted.  Among 
other  parts  of  the  receiving  circuit  which 
may  receive  attention  here  are  the 
variable  condensers.  If  dirt  has  accumu- 

lated between  the  plates  of  these  conden- 
sers it  should  be  carefully  removed. 

Loose  connections  to  the  rotating  con- 
denser plates  are  often  a  source  of 

trouble.  This  will  generally  be  made 
evident  by  rotating  the  condenser  knobs 
and  listening  for  scratchy  sounds  in  the 
headphones.  The  reference  to  the  vari- 

able condensers  brings  to  mind  the  fact 
that  every  radio  set  should  have  a  careful 
overhauling  at  least  once  a  year,  and  al- 

though details  of  this  overhauling  pro- 
cess can  not  be  given  here,  it  includes  the 

important  point  of  examining  all  connect- 
ing wires  in  the  circuit  to  reveal  any 

loose  or  broken  connections. 
In  attempting  to  locate  any  difficulty 

with  your  receiving  set  which  falls  under 
the  home  service  plan,  keep  in  mind  the 
fact  that  poor  reception  may  be  due  to 
conditions  outside  your  control.  In 
many  cases  it  would  be  preferable,  in- 

stead of  jumping  to  the  conclusion  that 
something  has  gone  wrong,  to  get  in 
touch  with  your  neighbor  and  compare 
the  results  obtained  with  your  set  with 
the  results  which  he  secures  from  his 

own  equipment.  In  some  instances  at 
least  you  will  find  that  some  apparent 
trouble  in  the  radio  circuit  was  due  in 

part  to  a  period  of  perhaps  three  or  four 
days  when  receiving  conditions  were 
unusually  poor.  The  radio  set  is,  as 

previously  suggested,  similar  to  an  auto- 
mobile in  that  it  requires  servicing,  but 

on  the  other  hand  the  troubles  arising 
from  the  use  of  the  radio  set  may  not  be 
at  all  comparable  to  troubles  with  an 
automobile  since  in  the  former  case  they 
may  be  due  to  conditions  beyond  your 

control. 

AS  A  CONCLUDING  remark  to 
-^*-  these  suggestions  for, home  service 
to  the  radio  set  may  be  mentioned  a 
general  procedure,  which,  for  lack  of  a 
better  name,  we  can  designate  as  the 
"substitution"  method.  This  is  in  fact 
merely  an  application  of  good  common 
sense  and  many  of  the  suggestions  given 
in  this  talk  are  quite  in  line  with  this 
idea.  However,  to  add  a  little  emphasis  to 
this  method  of  procedure,  let  it  be  suggest- 

ed that  in  considering  the  four  parts  of 
(Please  turn  to  page  48) 
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Electrically    driven    machine    for    sending    and  for    receiving  by  radio  or  by  wire, 
pictures,  messages,  sketches,  maps,  etc. 

Amateurs  Take  Up  Radio  Vision 
New  Field  Opened 
by  Jenkins  Invention 

By  S.  R.  WINTERS 

JOHN  L.  Reinartz,  who  demonstrat- ed the  utility  value  of  very  short 
wave  lengths  and  whose  ingenious 

high-frequency  work  facilitated  commu- 
nication between  the  Donald  McMillan 

Arctic  expedition  and  amateurs  the  world 
over,  is  now  experimenting  with  the  trans- 

mission and  reception  of  pictures, 
sketches,  maps,  and  diagrams  by  radio. 
In  other  words,  this  well  known  radio 
amateur  has  invaded  the  comparatively 
new  field  of  radio  vision.  This  is  consid- 

ered significant  because  when  radio 
amateurs  seriously  attack  this  problem, 
it  means  that  the  science  of  seeing  by 
radio  is  transferred  from  the  experimen- 

tal laboratory  to  the  field  of  practical 
service. 

John  Reinartz  and  his  neighboring 
radio  amateur,  George  H.  Pinney,  have 

obtained  two  duplex  "photogram"  ma- 
chines from  C.  Francis  Jenkins,  the  inven- 

tor, and  the  sending  and  receiving  of 

script,  sketches,  maps,  etc.,  is  in  contem- 
plation between  these  two  amateur  sta- 

tions in  the  vicinity  of  Glastonbury, 
Connecticut.  The  distance  intervening 
these  stations  is  approximately  seven 

miles.  The  inclusion  of  a  Jenkins'  duplex 
photogram  machine,  so  called,  in  the 
radio  equipment  of  these  amateur  sta- 

tions means  that  when  these  pioneers  in 

uire'.ess  development  tire  of  exchanging 
telegraphic  code  with  amateurs  in  Austra- 

lia they  can  switch  to  the  picture-trans- 
mitting unit. 

The  Jenkins  duplex  photogram  machine,  which  simultaneously  sends  and  receives,  by 
radio  or  by  wire,  photographic  copies  of  messages,  letters,  sketches,  maps,  pictures,  etc. 

T^HESE  photographic  impressions  may 
-*■  take  the  form  of  a  pencil-written 
greeting,  a  sketch  of  the  antenna  system 
at  the  respective  stations,  a  map  of  the 
conditions  surrounding  the  stations,  or  a 
picture  of  the  transmitters  in  use.  Or,  if 
these  amateurs  are  given  to  humor,  they 
may  entertain  each  other  by  alternately 
transmitting  from  each  station  ludicrous 
cartoons.  Irrespective  of  the  subject 
thus  treated,  there  will  be  an  irresistible 
fascination  in  this  unbroken  ground  of 
experimentation.  And  the  latter  is 

aptly  descriptive,  because  the  approxi- 
mately 20,000  bona  fide  amateurs  are  on 

the  threshold  of  a  new  and  fruitful 

period  of  experimentation. 

pRINXIPLES  underlying  the  mecha- -*-  nism  of  this  equipment  for  the  trans- 
mission and  reception  of  sketches  by  radio 

was  for  the  first  time  described  by  this 
writer.  Since  that  time  reams  have  been 
written  in  magazines  and  newspapers 

relating  to  the  invention,  but  with  cer- 
tain modifications  in  minor  details,  such 

as  the  means  of  copy  the  sketch  or  map, 
the  mechanism  remains  unchanged.  It 
fits  the  following  description: 

The  machine  is  connected  to  a  small 
electric  motor  which  engages  with  a  gear 
as  a  means  of  driving  a  shaft.  On  each 
end  of  this  shaft  a  brass  cylinder  is  mount- 

ed. A  second  threaded  shaft  engages 
with  the  cylinder  shaft  through  a  pair  of 
gears.  Mounted  on  this  threaded  shaft 
is  a  pair  of  arms  connected  together  with 
an  insulated  bakelite  bar.     The  rotation 
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A  laboratory  test  set  for  demonstrating  Radio  Vision,  the  ability  to  see  in  one  place 
what  is  happening  in  a  distant  place.     A  rotating  ten  inch  disc  carries  a  plurality  of 
lenses  in  front  of  a  Prismatic  Ring.     The  black  box  contains  the  light  element  which 

makes  the  picture  on  the  small  receiving  screen  (not  shown) 

of  this  threaded  shaft  moves  the  bar  of 
bakelite  longitudinally  with  respect  to 
the  cylinders.  Furthermore,  mounted  on 
this  insulated  bar  are  two  contact  fingers, 
one  coming  in  touch  with  the  cylinder 
used  for  sending  photographic  impres- 

sions and  the  other  makes  contact  with 
the  cylinder  employed  in  receiving  the 
maps,  sketches,  pictures,  etc. 

MESSAGES,  whether  taking  the  form 
of  a  business  letter,  or  a  sketch  to 

represent  a  radio  diagram,  are  written 
with  pen  and  ink,  the  latter  giving  a 
more  permanent  impression  than  a  pencil- 
written  copy.  The  ink  used  is  peculiarly 
adapted  to  this  purpose.  The  strip  of 
paper  containing  writing  to  be  sent  by 
radio  is  wrapped  around  one  the  brass 
cylinders  and  secured  thereto  with  a 
fragment  of  sticky  paper. 

A  switch  is  closed  in  an  electric  circuit 

which  connects  the  cylinder  at  the  con- 
tact finger  with  the  transmitting  machine. 

Whenever  a  line  of  writing  passes  under 

this  contact  finger,  a  radio  wave  is  prop- 
agated into  space  just  as  the  closing  of  a 

telegraph  key  sends  forth  an  electric 
impulse.  At  all  of  the  receiving  stations 

of  this  "photogram"  system  of  communi- 
cation the  incoming  radio  signal  passes 

through  the  contact  finger  on  the  receiv- 
ing cylinder  and  makes  a  mark  on  the 

paper.  That  is  to  say,  every  time  a  line 
of  writing  at  the  sending  station  passes 
under  the  contact  finger  a  mark  is  made 
on  every  receiving-station  cylinder. 

FITTING,  is  it  not,  that  Mr.  Jenkins, 
whose  mechanical  ingenuity  conceived 

the  beginning  of  the  billion-dollar-a-year 
motion  picture  industry,  should  also  in- 

vent the  practical  machine  that  ushers 
in  radio  vision  to  the  20,000  amateur 
radio  stations?    He  has  been  experiment 

more  than  300  American  and  foreign 

patents — ranging  from  spiral  liquid  con- 
tainers to  self-starting  devices  for 

automobiles. 

Mr.  Jenkins  foreshadows  a  time  when 
radio  vision  will  make  it  possible  for  us 
to  view  the  Olympic  games  in  Europe 

and  peoples'  of  other  nations  will  be enabled  to  see  at  long  range  the  inaugural 
ceremonies  of  a  President  of  the  United 

States.  The  placing  of  duplex  "photo- 
gram"  machines  in  the  hands  of  radio 
amateurs  is  a  step  in  that  direction.  It 
means  a  thorough  exploitation  of  the 
abstract  idea  of  seeing  as  well  as  hearing 

by  radio. 

YJ7TTH  the  perfection  of  the  photo- 
'  *  electric  cell  and  the  focussing  of 

attention  on  the  part  of  many  individuals 
of  an  inventive  mind,  to  say  nothing 
of  the  interests  back  of  the  transmission 
of  news  and  pictures,  the  years  1926 
and  1927  should  see  great  strides  in 
the  development  of  television  in  many 
fields. 

With  the  greater  development  there 
is  bound  to  come  a  demand  for  a  special 
channel  for  television  and  so  far  such 
channels  have  not  been  allowed  for  to 

any  great  extent.  At  the  present  time 
experiments  could  not  be  carried  on  in 
the  broadcast  spectrum  nor  on  the 
amateur  strata  so  undoubtedly  before 
long  the  demand  for  a  separate  band  for 
television  will  be  insistent  and  compel 
attention  on  the  part  of  the  government. 

News  gathering  and  distributing 
agencies  will  probably  be  the  first  to 
take  full  advantage  of  the  rapidity 
with  which  pictures  and  other  matter 
may  be  duplicated  at  a  distance  in  a 
very  brief  interval.  Thus  the  require- 

ments of  the  press — speed — would  be 
fully  met. 

IN  addition  there  is  the  angle  of  movies 
by  radio.  This  subject  is  more  or 

less  connected  with  the  news-gathering 
organizations,  although  the  large  movie 
interests  may  see  in  its  perfection  the 
realization  of  dream  of  a  central  dis- 

tributing station  from  which  will  radiate 
movies  reproduced  simultaneously  in 
hundreds  of  picture  houses  the  country 
over,  eliminating  the  necessity  for  the 
printing  of  so  much  film  and  giving 
every  city  the  advantage  of  a  first  run 
at  the  same   moment. 

Television  opens  up  almost  as  uni- 
versal a  field,  if  not  more  so,  than  the 

radio,  although  the  entertainment  func- 
tion of  the  radio  will  probably  always 

attract  the  greatest  attention.  The 

public  apparently  wishes  to  be  enter- 
tained first — and  educated  afterwards. 

U"    1 

Radio  Photo  sending  machine,  lamp  house  to  the  left  (for  illuminating  the  Pi
cture); 

-     (2)  four  Prismatic  Rings  for  moving  the  picture  over  the  (3)  light  sensitive  cell  m  the 

ng  along  the  line  of  picture  projection  for     box  at  the  right;  time  for  each  picture  three  mi
nutes;  distance  limited  only  by  power 

more  than  30  years.     He  has  been  issued  of  the  broadcasting  station 
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HERE'S  A  NEW 

Principle  In  Sound  Reproduction 

This  is  a  picture 
of  the  audalion 
which  embodies 

the  principles  dis- cussed in  Dr.  De 
Forest's  article 

Structural  and  Other  Changes  Necessary 
for  Big  Volume  Without  Distortion 

SINCE  the  days  of  the  first  telephone 
receiver  of  Bell,  every  practical  tele- 

phone reproducer  has  been  operated 
on  the  same  general  principle,  that  is,  by 
moving  a  diaphragm  or  some  form  of 
membrane  in  the  direction  perpendicu- 

lar to  its  surface.  It  seems  that  telephone 
engineers  have  been  unable  to  get  away 
from  the  idea  that  a  medium  which  pro- 

duces sound  waves  must  work  like  a 
piston.     While  this  method  has  proven 

By  LEE   De  FOREST 

quite  satisfactory  so  long  as  applied  to 
ear-phones,  it  has  certain  inherent  de- 

fects which  become  apparent  when  a 
larger  body  of  air  is  agitated,  as  in  the 
case  of  a  loud  speaker. 
When  used  in  connection  with  the 

Phonofilm,  or  talking  moving  picture, 
these   defects  of  the   diaphragm   piston- 

action  are  quite  objectionable.  The  suc- 
cessful presentation  of  the  Phonofilm  re- 

quires that  a  large  theater  be  filled  with 
sound  of  uniform  volume  without  ob- 

jectionable intensity  in  any  location. 
The  reproduction,  of  course,  must  be 
perfectly  natural  so  that  the  audience 
will  not  have  to  exert  conscious  effort 
in  order  to  understand  what  is  being 
said.  Furthermore,  the  reproducer  must 
be  free  from  directional  qualities  so  that 
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the  audience  will  concentrate  attention 

upon  the  screen  and  thus  gain  the  illus- 
sion  that  words  are  coming  from  the 
lips  of  the  actors  rather  than  from  some 
adjacent   source. 

T  OUD  speakers  of  the  diaphragm  and 

horn  type  are  unsuited  for  use  in  thea- 
ters and  large  auditoriums,  owing  in 

part  to  the  fact  that  such  speakers  pro- 
ject their  primary  sound  energy  into 

a  space  of  approximately  the  form  of  a 
cone,  with  waves  of  maximum  amplitude 
along  the  axis,  while  the  diaphragm 

itself  forms  the  truncated  apex.  At- 
tempts to  produce  sufficient  volume  out- 

side of  this  conical  limit,  as  is  necessary 
to  supply  the  side  rows  of  a  theater 
result  in  objectionable  intensity  nearer 
the  apex,  or  in  the  middle  front  seats, 
The  line  of  maximum  amplitude  along 
the  axis  produces  a  distinct  directional 
effect,  making  the  source  of  sound  easily 

detected  by  aural  triangulation.  Fur- 
thermore, the  piston  impact  creates  im- 

pure waves  or  distortion,  which  impair 
the  naturalness  of  reproduction.  Even 
a  large  number  of  speakers  placed  across 
the  stage  produce  the  same  results,  each 
individual  in  the  audience  tracing  the 
source  of  sound  to  the  particular  speaker 
which  transmits  to  him  the  predominant 
energy. 

TN  SEEKING  a  solution  for  this  baffling 
problem,  I  felt  compelled  to  abandon 

diaphragm  reproducers  of  both  the  cone 

and  horn  types,  and  as  a  result  dis- 
covered an  entirely  new  principle  of 

sound  reproduction  which  avoided  all 
the  defects  mentioned  above.  In  this 

new  method  I  found  that  when  an  elec- 
tromagnetic   telephone    unit    is    applied 

tangentially  to  the  edge  of  a  properly 
curved  membrane,  instead  of  at  right 
angles  to  it,  the  entire  surface  takes  up 
the  vibrations  in  a  gentle  whipping  or 

rolling  action  and  sends  out  sound  waves 
of  the  correct  amplitude  in  all  directions. 
Many  of  these  waves  are  projected 

radially  by  the  displacement  of  the  mem- 
brane normal  to  its  surface,  but  the 

predominant  action  seems  to  be  due  to 
either  the  rolling  or  the  frictional  effect 
which  transmits  waves  tangentially. 

This  is  shown  by  the  fact  that  the  max- 
imum sound  energy  is  propagated  from 

the  area  of  the  membrane  which  has  the 

least  radial  displacement  and  the  great- 
est circumferential  motion,  as  the  por- 
tion near  the  edge  to  which  the  tangen- 

tial impulses  are  applied. 
It  was  found  that  the  maximum  effi- 

ciency is  obtained  when  the  membrane 
is  approximately  cylindrical  or  a  section 

of  a  cylinder;  but  a  true  circular  con- 
tour is  not  satisfactory  because  it  im- 

poses a  variety  of  stresses  which  results 
in  distortion  due  to  creating  natural 
periods  of  dissonant  vibrations.  The 
membrane  must  be  permitted  to  assume 

a  particular  horseshoe  form  or  more 
specifically,  a  catenary,  and  there  must 
be  an  opening  in  the  back  so  as  to  avoid 

resonance,  or  the  "barrel  tone." 

T^HE  distinctive  characteristics  of  this 
•*-  new  form  of  wave  action  are  extreme 
clarity  and  naturalness  of  reproduction, 
and  the  ability  to  fill  a  large  room  with 
uniform  volume  without  objectionable 
intensity  nearby  or  in  any  one  direction. 
This  may  be  explained  by  the  fact  that 

a  larger  section  of  air  receives  the  pri- 
mary  impulses  at   a   uniform  amplitude 

Dr.  Lee  DeForest,  author  of  this  article,  is  shown  in  his  laboratory  where  original 
work  was  done  on  the  new  loud  speaker,  known  as  the  audalion 
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and  in  all  directions  simultaneously, 
thus  avoiding  certain  interferences  and 
the  necessity  of  readjusting  the  wave 
action  after  it  has  been  propagated.  In 
other  words,  each  impulse  travels  in  a 
straight  line  from  the  membrane  to  the 
hearer  without  dissipating  its  energy  in 

adjacent  sound  voids  as  represented  by 
the  space  in  the  rear  of  a  horn  type 
speaker.  The  increased  carrying  power 
without  intensity  is  due  to  the  larger 

source  of  energy  with  less  concentration 

per  unit  of  cross-section. 
At  first  I  constructed  two  models  of 

the  Audalion,  as  this  new  reproducer  is 
called,  a  large  one  for  theater  work  and 
a  smaller  size  for  radio  use  in  the  home. 
But  I  found  that  the  smaller  size  was 

equally  efficient  in  the  theater,  owing 
to  its  wonderful  carrying  power  and 
distributive  qualities.  The  actuating 
unit,  which  is  of  the  balanced  armature 

type,  is  extremely  sensitive  both  to  the 
lowest  musical  note  and  to  the  highest 
audible  overtones.  This  sensitiveness  is 

essential  to  the  faithful  reproduction 
of  the  individual  instruments  of  an 
orchestra  in  their  natural  timbre,  but 

it  also  necessitates  good  broadcast  recep- 
tion, for  a  reproducer  can  not  make  up 

for  the  deficiencies  of  the  receiver. 

Radio  is  rapidly  approaching  a  high 
degree  of  efficiency,  however,  and  both 
receiver  and  reproducer  must  contribute 
their  share.  Furthermore,  the  public  is 
demanding  better  equipment,  and  as  the 
mystery  of  radio  wears  off,  people  are 

learning  the  importance  of  careful  tun- 
ing and  the  proper  care  of  batteries. 

A  N  interesting  psychological  reaction 
■r^  has  been  observed  in  the  introduction 

of  the  Audalion.  Probably  the  most 
beautiful  masterpiece  of  Beethoven  would 

receive  scant  appreciation  from  primi- 
tive peoples  whose  weird  chants  have 

profound  emotional  and  even  religious 
significance  to  them.  Likewise,  modern 
jazz,  which  has  such  strange  effects  upon 
our  younger  generation,  receives  little 
commendation  from  the  older  folks 

whose  tastes  run  more  to  the  dreamy 
waltz.  The  confirmed  radio  enthusiast 

has  become  accustomed  to  the  "horn- 
tone"  of  reproduction,  which  he  is  prone 

to  call  "fullness"  and  "blending."  When 
he  hears  clear  and  natural  reproduc- 

tion, therefore,  something  seems  to  be 
lacking.  On  the  other  hand,  the  trained 

musician  who  has  had  pronounced  aver- 

sion to  radio  reproduction,  or  "canned" music  of  any  kind,  readily  appreciates 
this  new  style  of  reproduction  for  the 
very  reason  that  it  avoids  the  added 
resonance  to  which  he  has  objected. 

These  comparisons  merely  show  that  so 
far  as  music  is  concerned,  at  least,  we 

prefer  that  to  which  we  are  accustomed. 
But  since  the  public  is  becoming  more 
discriminating  every  day,  it  seems  safe 
to  predict  that  in  the  long  run  the  best 
quality  of  reproduction   will   prevail. 
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Balanced  Capacity  in  the 
Isofarad  Receiver 

Constructional  Details  of  This 
Type   of  Receiver  Are   Given 

IT  HAS  been  quite  some  time  since 
anyone  has  departed  very  far  from 
the  conventional  radio  receiving  cir- 

cuits, except  to  make  a  few  minor  changes 
or  to  think  up  a  new  name.  During  the 
last  year  the  greatest  development  in  re- 

ceivers was  noticeable  in  the  tuned  radio 
frequency  circuits.  This  undoubtedly  was 
due  to  the  fact  that  many  leading  manu- 

facturers were  licensed  under  the  basic 
tuned  radio  frequency  patents  owned  by 
the  United  States  Navy. 

Despite  the  great  success  of  the  tuned 
radio  frequency  receivers  in  the  last  year, 
it  has  been  felt  by  leading  engineers  that 
existing  circuits  were  accomplishing  only 
a  fraction  of  their  theoretical  posibilities. 
The  general  opinion  was  that  they  were 
limited  in  their  performance  by  capacity 
coupling  between  the  elements  of  the  tubes. 

Various  methods  have  been  attempted 
to  overcome  this  capacity  coupling.  Pres- 

ent indications  are  that  the  use  of  a 

variation  of  the  century-old  Wheatstone 
bridge,  as  worked  out  by  the  engineering 
staff  of  the  Walbert  Manufacturing  Com- 

pany, comes  more  closely  to  getting  the 
desired  results.  This  all-capacity  bridge, 
now  used  in  the  new  isofarad  circuit,  al- 

lows much  greater  efficiency  without  any 
tendency  to  oscillate. 

TN  MOST  other  forms  of  tuned  radio 

■*■  frequency  circuits,  sufficient  losses  are 
introduced,  either  intentionally  or  unin- 
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Fig.  1.  Winding  diagram  for  making 
"canned  coils"  for   use  in  the  iso- 

farad circuit. 

tentionally,  to  prevent  the  energy  from 
building  up  to  a  point  where  oscillation 
will  occur.  Some  set  builders  obtain  this 
result  by  limiting  the  number  of  turns  in 
the  primary  windings  of  the  transformers. 
Others  simply  get  it  with  parts  having  such 

a  high  loss  that  there  never  is  enough 
energy  to  cause  oscillation.  In  any  case, 
the  signal  strength  and  quality  of  the  re- 

ceiver suffers. 
If  an  attempt  to  overcome  this  condi- 

tion is  made  by  introducing  resistance,  the 
selectivity  decreases.  This,  in  itself,  is  not 
a  vital  defect  if  the  set  is  to  be  used  at  a 
considerable  distance  from  all  broadcast- 

ing stations. 
In  the  balanced,  or  neutralized,  circuits 

it  is  almost  impossible  to  make  them  re- 
main balanced  for  all  frequencies  when  a 

high  value  of  amplification  per  stage  is 

used. 

'T'HE  isofarad  circuit  obtains  a  high 
-*-  value  of  amplification  per  stage  and 
the  inherent  grid-to-plate  tube  capacity 
is  balanced  out  over  the  entire  range  of 
the  receiver.  Thus,  the  principal  obstacle 
to  tuned  radio  frequency  amplification  is 
eliminated  at  its  source. 

The  coils  used  in  the  isofarad  are  com- 
pletely shielded  by  being  enclosed  in 

grounded  metal  containers  so  there  can 
be  no  interaction  of  the  magnetic  fields 
of  the  coils.  The  torus  coils  made  their 
big  bid  for  fame  because  they  prevented 
this  spraying  effect.  This  was  a  great 

improvement.  By  using  "canned  coils" the  isofarad  circuit  gets  the  benefit  of 
solenoid  coil  efficiency  and  the  non-spray- 

ing qualities  of  the  toroids  as  well.  _, 
(Please  turn  to  page  50) 

6*    BATTERY 
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Fig.  2.  Here  is  the  isofarad  circuit  employing  an  all-capacity  bridge  to  balance  out 
the  capacity  coupling  between  the  tube  elements,  and  the  "canned  coils"  which  have 
all  the  power  of  the  solenoids  combined  with  the  non-spraying  qualities  of  the  toroids. 
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J  ladio Measuring  Instruments 
[  and  Their  Circuit  Functions 

Purpose  of  Various  Types  of 
Meters  Shown  in  Summary 

By  HERBERT  BERNREUTER 

THE  number  of  various  electrical 

measuring  instruments  used  in  con- 
nection with  the  radio  industry  is 

so  large  that  a  detailed  description  of 
each  particular  meter  is  beyond  the 
scope  of  this  article.  However,  a  brief 
summary  of  some  of  the  types  available 
and  their  outstanding  characteristics 
may  not  be  out  of  order. 

There  are  a  number  of  these  instru- 
ments particularly  adapted  to  transmit- 

ting apparatus,  others  are  used  chiefly 
in  receiving  sets,  while  still  others  find 
their  greatest  use  by  manufacturers  and 
dealers.  However,  these  groups  overlap 
each  other,  and  no  single  meter  is  used  in 
only  one  field  of  radio. 

In  strictly  radio  frequency  measure- 
ments the  wavemeter  and  the  ammeter 

are  the  principal  measuring  instruments 
used,  and  with  these  two  most  of  the 
important  radio  measurements  can  be 
made.  These  two  instruments  therefore 
will  be  described  a  little  more  In  detail. 

"D  ADIO'S  most  generally  useful  measur- 
-*-  *-  ing  instrument  at  radio  frequencies  is 
the  wavemeter.  It  measures  primarily 
frequency,  which  is  customarily  expressed 
in  terms  of  wavelength.  When  equipped 
with  a  buzzer  or  other  source  of  power  a 
wavemeter  may  also  be  used  as  a  genera- 

tor of  currents  of  known  frequency.  A 
wavemeter  is  essentially  a  simple  radio 
circuit  consisting  in  its  usual  form  of  a 
condenser  and  an  inductance  coil  connec- 

ted in  series.  A  galvanometer  or  a  small 
lamp  is  usually  placed  in  the  circuit  to 
show  when  maximum  current  is  flowing. 
In  the  commercial  form  of  wavemeter  the 
condenser  is  usually  variable  and  when 
used  with  a  fixed  inductance  coil  a  defi- 

nite range  of  wave  lengths  is  covered  by 
the  meter.  For  instance,  one  wavemeter 
has  the  values  of  inductance  and  capacity 
such  that  wavelengths  from  150  to  625 
meters  can  be  determined  thus  covering 
the  broadcast  range.  To  measure  the 
wavelength  of  certain  oscillations  the 
wavemeter  is  loosely  coupled  to  the 
source  of  these  oscillations  and  the  con- 

denser varied  until  the  galvanometer  or 
lamp  shows  maximum  current  flowing  in 
the  wavemeter  circuit.  The  wavelength 
is  read  directly  from  the  condenser  setting 
under  this  condition. 

MOST  ammeters  used  for  lo  w  frequency 
currents  are  entirely  unsuitable  at 

high  frequency.     The  reason  for  this  is 

that  the  circuit  within  the  meter  must 
have  as  low  capacity  and  inductance  as 
possible.  Otherwise  part  of  the  current 
will  flow  through  the  dielectric,  the  a- 
mount  varying  with  the  frequency,  and 
the  calibration  of  the  meter  will  not  be 
correct  for  all  frequencies.  Evidently  the 
best  circuit  for  this  work  then  is  a  straight 
wire  of  small  diameter.  This  very  cir- 

cuit is  employed  in  both  the  hot-wire  and 
thermo-couple  type  ammeter. 

In  the  hot-wire  meter  the  "hot-wire" 
is  of  resistance  metal  and  its  increase  in 
length  when  heated  is  indicated  by  a 
pointer  operated  by  a  thread  attached 
to  the  wire  and  held  taut  by  a  spring. 

The  great  difficulty  with  the  hot-wire 
ammeter  is  that  it  is  affected  by  room 
temperature  and  by  the  tendency  of  the 
wire  to  stretch. 

In  the  thermo-couple  type  of  high 
frequency  ammeter  a  thermo  couple  of 
two  dissimilar  metals  is  welded  to  a 
heater  wire  through  which  the  current 
passes.  The  small  voltage  produced  by 
the  heated  thermo-couple  is  applied  to  a 
standard  D'Arsonval  direct  current  move- 

ment. This  voltage  can  only  be  pro- 
duced by  a  difference  in  temperature 

between  the  hot  and  cold  ends.  Conse- 

quently a  variation  in  the  room  tempera- 
ture will  not  affect  the  zero  adjustment 

and  the  chief  difficulty  of  the  hot-wire 
instrument  is  overcome  by  the  thermo- 

couple type. 

AMMETERS  using  the  hot-wire  or 
-^*-  thermo-couple  principle  are  used  in 
the  antennaes  of  transmitting  stations, 

their  range  being  anywhere  from  one- 
half  to  seventy-five  amperes.  Sensitive 
galvanometers  of  this  type  are  often  used 
to  indicate  high  frequency  currents  such 
as  the  current  in  the  oscillating  circuit 
of  the  superheterodyne  receiving  set. 
By  a  careful  balancing  arrangement 
thermo-couple  type  ammeters  can  be 
made  for  accurate  calibration  which 

will  hold  for  both  low  and  high  frequen- 
cies. The  most  sensitive  galvanometers 

of  this  type,  however,  are  made  to  read 
accurately  at  only  a  limited  range  of 
frequencies. 

AT  THE  present  time  there  are 
■£*-  available  on  the  market  a  large 
number  of  direct  current  meters  for  check- 

ing the  voltage  of  the  different  batteries 
used  on  transmitting  and  receiving  sets. 

In  fact  the  majority  of  troubles  in  the 
average  receiving  set  are  traced  to  low 
batteries  and  poor  tubes  so  that  a  volt- 

meter on  a  receiving  set  is  becoming  al- 
most essential. 

The  more  accurate  of  the  battery  volt- 
meters are  of  the  standard  D'Arsonval 

permanent  magnet  type.  For  radio  sets 
they  are  usually  made  for  flush  mounting 
so  that  they  can  be  placed  in  the  panel. 
It  is  not  necessary  to  have  separate 

meters  for  the  "A"  and  "B"  batteries, 
as  compact  miniature  instruments  are 
available  with  a  switch  mechanism  for 

placing  either  the  "A"  or  "B"  battery  on the  meter.  These  meters  are  built  in 
almost  any  range  necessary  to  cover  all 
needs  for  the  voltage  measurement  of  the 
batteries.  Scales  with  special  markings 

at  the  proper  voltages  of  different  bat- 
teries are  convenient  for  rapid  testing. 

The  large  number  of  receiving  sets 
which  have  come  into  use  during  the  last 
year  has  resulted  in  an  enormous  sale  of 
vacuum  tubes.  This  necessitated  some 
means  of  determining  whether  tube  sold 
over  the  counter  would  function  as  it 
should  in  a  receiving  set.  The  mere 
fact  that  a  tube  will  light  does  not  mean 
that  it  will  detect  or  amplify  an  incoming 
signal.  The  real  genuine  signature  of  a 

good  vacuum  tube  is  its  mutual  conduc- 
tance. This  is  nothing  more  than  the 

change  in  the  plate  current  for  a  given 

change  in  the  grid  voltage.  In  a  receiv- 
ing circuit  the  voltage  of  the  incoming 

wave  is  impressed  on  the  grid  of  the  tube 
and  this  should  cause  a  maximum  change 
in  the  "B"  battery  current  flowing 
between  the  plate  and  the  filament  for 
best  results.  Vacuum  tube  testers  have 
standard  direct  current  meters  arranged 
in  a  circuit  to  measure  this  mutual  con- 

ductance. The  "A"  voltage  is  set  and 
the  "C"  voltage  varied,  these  voltages 
being  read  on  direct  current  voltmeters. 

The  change  in  the  "B"  battery  current 
flowing  through  the  plate  circuit  is  read 
in  a  milliammeter  placed  in  the  circuit 
and  the  mutual  conductance  calculated. 

VERY  special  meters  such  as  grid  leak testers  have  come  into  use  and 
the  use  of  this  special  testing  apparatus 
has  resulted  in  better  parts  to  put  in  a 
receiving  set.  In  fact  radio  fans  and 
manufacturers  are  finding  the  salvation 
of  their  difficulties  in  the  more  extended 
use  of  radio  measuring  instruments. 
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o perating  Many  Sets  from  a Single  Antenna 
Naval  Practice  May  Contain 
Hint  for  Apartment  Dwellers 

By  S.  R.  WINTERS 

WHEN,  to  employ  the
  figure  of 

speech  of  another,  antenna  masts 
are  planted  atop  roofs  of  houses 

and  city  apartments  in  such  great  num- 
bers and  of  unsightly  arrangements  as  to 

resemble  burnt  over  poles  after  a  forest 
fire,  there  is  not  only  justification  but  a 
demand  for  a  solution  to  the  antenna 

problem.  This  is  a  condition  and  not 
merely  a  theory  in  congested  centers 
where  occupants  of  apartment  houses  are 
not  afforded  facilities  for  erecting  their 
masts  and  stringing  wires  above  a  limited 
roof  area.  Or,  landlords  may  place  certain 
restrictions  as  to. the  number  of  antennae 

that  may  be  placed  on  tops  of  buildings. 
This  is  a  perfect  analogy  of  a  problem 

confronting  the  United  States  Navy 
several  years  ago  in  the  use  of  radio 
communication  on  battleships.  Like  the 
occupants  of  an  apartment  house,  there 
was  only  one  antenna  on  a  battleship  and 

yet  it  was  not  only  desirable  but  well-nigh 
a  necessity  that  several  radio  messages  be 
received  at  the  same  time.  The  adage,  oft 
repeated  but  never  too  old  to  bear  fruit, 
that  necessity  is  the  mother  of  invention 

reasserted  itself.  In  this  case,  the  in- 
ventive mind  of  the  United  States  Navy 

came  to  the  rescue  with  the  so-called 
coupled  tube  receiver. 

Dr.  Taylor's  Invention 

THIS  device,  when  stripped  of  all  tech- 
nical verbiage,  is  simply  a  means  of 

using  a  number  of  radio  receiving  sets — 
a  dozen  or  more — on  one  antenna  without 

the'  confusion  that  would  arise  under similar  circumstances  in  the  absence  of 
this  invention.  It  is  a  patented  apparatus, 
the  designing  of  which  is  credited  to  Dr. 
A.  Hoyt  Taylor,  Superintendent  of  Radio 
of  the  Bellevue  Naval  Research  Labora- 

tory, Bellevue,  District  of  Columbia.  Of 
course,  this  ingenious  arrangement  where- 

by several  radio  receivers  are  coupled  to- 
gether by  use  of  a  series  of  resistance 

units  is  for  specific  use  by  the  Navy  on 
ships  where  simultaneous  radio  reception 
on  a  number  of  channels  is  a  desired  ob- 

jective. Yet,  other  services  and  civilian 
interests  can  make  useful  application  of 
this  invention. 

In  fact,  the  United  States  Shipping 

Board  is  making  use  of  the  "coupled  tube 
receiver"  on  its  trans-Atlantic  vessels  and 
commercial  seagoing  interests  will  un- 

doubtedly equip  their  ships  with  this  de- 
vice, in  the  event  of  a  need  for  using 

several  channels  of  radio  communication 
at   the    same   time.      Opportunities    for 

civilian  use  are  quite  as  apparent.  This 
writer  recalls  the  incident  of  a  Southern 

college  objecting  to  the  promiscuous  and 
numerous  erection  of  antennae  on  the 
roofs  of  the  dormitories.  Students  in 
subtle  defiance  to  this  edict,  resorted  to 

the  use  of  bed  springs  as  antennae  sys- 
tems. However,  the  coupled  tube  re- 

ceiver could  have  been  used  to  better 

advantage — erecting  one  antennae  on  the 
roof  of  a  dormitory  and  hooking  up  a 
dozen  or  more  receiving  sets  to  this  single 
collector  of  energy. 

For  Congested  Areas 

TN  Washington,  where  radio  conditions 
-*-  are  not  as  congested  as  in  Chicago  and 
New  York  City,  this  writer  counted  as 
many  as  eight  or  ten  separate  antenna 
systems  on  one  small  apartment  house. 
This  instance  could  be  multiplied.  The 

unsightly  appearance  of  so  many  dang- 
ling wires  and  masts  clustering  like  poles 

in  a  burnt  over  forest  must  be  objection- 
able to  owners  of  these  apartment  houses, 

and  once  the  saturation  point  is  reached 
other  occupants  must  forego  the  use  of 
radio  receiving  sets  or  otherwise  employ 

loops  or  coils  of  wire.  The  latter  are  un- 
satisfactory if  there  is  steel  or  other  ob- 

jects which  offer  shielding  effect  to  elec- 
tromagnetic waves.  Office  buildings  are 

particularly  susceptible  to  setting  up 

barriers  against  the  invisible  waves,  rend- 
ering such  collectors  of  energy  as  small 

coils  of  wire  ineffectual. 
Once  this  new  invention  of  the  Naval 

Research  Laboratory  is  adopted  for  use 
by  apartment  houses,  office  buildings,  and 
in  other  quarters  where  humanity  huddles 
together,  the  janitor  or  superintendent  of 
the  building  could  supervise  the  upkeep  of 

the  antenna  system.  This  would  be  im- 
posing only  a  small  task,  in  addition  to 

his  other  duties  in  preserving  the  cleanli- 
ness of  the  buildings  and  "keeping  the 

home  fires  burning."  This  new  duty  of 
keeping  the  antenna  system  in  working 

order  would  mean  a  "keeping  of  the  home 

dials  turning." Details  Given 

DR.  TAYLOR  describes  his  invention 
in  detail,  as  follows: 

"My  invention  relates  particularly  to 
the   reception   of  a   multiplicity  of  high 
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In  the  schematic  circuit  shown  herewith  the 
general  scheme  of  connections  for  operating 
several  receivers  from  a  single  antenna  is  shown 
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frequency  electrical  signals  employing  the 
same  collector  or  antenna. 

"The  particular  object  is  the  multiple 
reception  between  the  several  receivers 
connected  to  the  one  collector. 

"My  improvement  is  of  particular  value 
on  shipboard  where  it  may  be  desirable  to 
receive  a  large  number  of  signals  simul- 

taneously, and  where  the  facilities  for 
rigging  a  number  of  antennae  are  limited. 

"My  invention  will  be  best  understood 
by  reference  to  the  accompanying  draw- 

ing, the  figure  illustrating  its  use  for  the 
reception  of  radio  signals.  In  the  figure 
A  is  an  antenna  having  a  high  resistance 
in  series  therewith.  The  thermionic  vac- 

uum tube  V  has  its  grid  circuit  connected 
between  two  points  in  this  resistance.  The 
plate  circuit  of  this  vacuum  tube  contains 
the  tunable  high  frequency  circuit  having 
inductance  L  and  variable  capacity  C  in 
parallel  relation.  I  find  it  preferable  to 
make  the  ratio  of  inductance  to  capacity 
in  this  circuit  large.  There  is  also  included 
in  this  circuit  a  device  J  which  I  term  a 

rejector.  It  comprises  a  very  low  induct- 
ance element  having  very  low  resistance, 

usually  being  one  or  more  turns  of  very 
heavy  copper  strip  or  wire  and  a  large 
capacity  condenser  constructed  to  have 
small  resistance,  the  condenser  being 
made  variable  in  order  to  permit  of  tuning 
the  rejector  element  to  the  desired  wave 
length.  Shunted  around  the  rejector  is  a 
tunable  circuit  containing  inductance  L 

and  variable  capacity  C  in  series.  A  re- 
ceiver is  associated  with  this  last  named 

circuit  usually  through  a  tunable  circuit 
containing  inductance  L  and  variable  con- 

denser C  with  leads  to  detecting  device  or 
to  an  amplifier  and  detector  as  desired. 
B  is  a  source  of  current  for  heating  the 
filament  of  vacuum  tube  V  and  B  is  a 
source  of  current  for  the  plate  circuit  of 
this  vacuum  tube.  These  same  sources 

may  be  used  in  connection  with  the  am- 
plifier and  detector  if  vacuum  tubes  are 

used  in  connection  therewith.  The  capac- 
ity C  is  preferably  large  and  is  introduced 

mainly  for  the  purpose  of  preventing  a 
short  circuit  of  battery  B.  The  antenna 
may  be  tuned  but  this  is  not  essential  as 
the  high  resistance  R  in  series  therewith 
renders  it  aperiodic. 

Any  Number  of  Sets 

H  ANY   number     of   receivers   may   be 
**■  connected  with  the  antenna 

through  similar  vacuum  tubes  and  cir- 
cuits as  described  above  through  addi- 
tional leads  connected  between  points  in 

the  resistance  R  as  illustrated. 

"I  term  the  vacuum  tube  V  a  coupling 
tube  because  it  couples  the  collector  to 
the  selective  circuits  and  receiver  as  il- 

lustrated and  at  the  same  time  prevents  a 
reaction  caused  by  variations  in  these 
circuits  on  other  circuit  connected  to  the 
collector. 

"The  operation  of  the  system  is  as 
follows: 

"Assuming  that  a  number  of  signals  of 
different  frequencies  are  being  collected 
on,  the  antenna  A,  the  desired  signal  is 
selected  out  by  tuning  the  inductance  L 
and  C  to  this  frequency  which  admits  this 
particular  signal  to  the  circuit  containing 
these  elements.  However,  as  other  signals 
cannot  be  entirely  excluded  from  this 
circuit,  the  tuning  of  the  rejector  J  to  the 

frequency  of  the  desired  signal  permits 
further  selectivity,  the  desired  signals  be- 

ing accepted  by  the  rejector  and  all  other 
signals  being  rejected  or  by-passed  by  the 
low  inductance  element  of  this  device. 
The  desired  signals  are  then  passed  on  to 
the  receiver  through  the  tuned  circuit  con- 

taining inductance  L  and  capacity  C,  any 
residual  undesired  signal  being  excluded 

The  use  of  more  than  one  receiv- 
ing set  from  a  single  antenna  has 

always  been  more  or  less  of  a  prob- 
lem for  radio  interests,  but  the 

system  explained  in  Dr.  Taylor's 
patent  specifications  will  go  a  long 
ways  toward  solving  the  difficulties 
usually  encountered. 

The  associated  apparatus  neces- 
sary for  making  up  a  coupler  tube 

comprises  principally  inductances, 
capacities  and  a  resistance,  all  of 
which  items  can  be  readily  secured. 
Since  the  condensers  are  for  tuning 
purposes  and  the  range  to  be 
covered  by  the  average  receiver  is 

not  greater  than  the  200-600  meter 
span  it  would  seem  that  .0005  mfd 
variables  would  be  suitable  for  this 

purpose.  The  rejector  J  in  the  dia- 
gram can  be  made  of  one  or  two 

turns  of  stiff  copper  wire  or  copper 
braid.  The  high  resistance  in  series 
with  the  antenna  renders  the  an- 

tenna circuit  aperiodic. 
— The  Editor. 

from  this  circuit  through  being  out  of  tune 
with  it. 

"To  aid  in  picking  up  signals  I  provide 
the  switch  S  which  in  its  up  position  elim- 

inates the  intermediate  selective  circuits, 
connecting  the  coupling  tube  directly  to 
the  circuit  containing  inductance  L  and 
capacity  C.  This  arrangement  not  being 
very  selective  permits  of  the  signal  being 

picked  up  promptly  and  adjusting  the  re- 
ceiver containing  inductance  L  and  capac- 

ity C  to  the  desired  frequency.  Having 
found  the  desired  signal  and  adjusted  the 
receiving  circuits,  the  switch  S  is  thrown 
to  the  down  position  connecting  in  the 
intermediate  selective  circuits  and  these 
are  then  tuned  until  the  desired  signal  is 
brought  in  and  the  undesired  signals 
excluded. 

The  Claims 

fTJAVING  described  my  invention  I 
■*•-■■  claim: 

"1.  In  a  system  for  the  reception  of 
high  frequency  electrical  signals  the  com- 

bination of  a  collector  circuit  having  a 
high  resistance  in  series  therewith,  a 
coupling  thermionic  vacuum  tube  having 
its  input  circuit  connected  between  two 
points  in  said  resistance  and  an  output 
circuit  having  in  series  therewith  a  tuna- 

ble circuit  containing  variable  constants 
in  parallel  relation,  a  tunable  rejector 
circuit  in  series  relation  within  said  tuna- 

ble circuit,  a  tunable  circuit  in  parallel 
relation  to  said  rejector,  and  a  receiver 
associated  with  said  last  tunable  circuit. 

"2.  In  a  system  for  the  reception  of 
high  frequency  electrical  signals  the  com- 

bination of  a  collector  circuit  having  a 
high  resistance  in  series  therewith,  and  a 
plurality  of  receivers  connected  thereto 
each  through  the  following  elements;  a 
coupling  thermionic  vacuum  tube  having 
its  input  circuit  connected  between  two 
points  in  said  resistance  and  an  output 
circuit  having  in  series  therewith  a  tuna- 

ble circuit  cont-aining  variable  constants 
in  parallel  relation,  a  tunable  rejector  cir- 

cuit in  series  relation  within  said  tunable 

circuit,  and  a  tunable  circuit  in  parallel 

relation  to  said  rejector." 

ID  ADIO  experimenters  desiring  to 
4-*-  duplicate  the  "coupled  tube  re- 

ceiver" will  find  it  necessary  to  determine 
for  themselves,  by  experiments,  the 
values  of  inductances  and  capacities  in 
this  multi-receiving  system.  For  the 
present,  the  Naval  Research  Laboratory 
is  not  prepared  to  give  out,  in  specific 
instances,  the  number  of  turns  of  wire 
of  the  inductance  units  and  the  resistance 
of  the  antenna 

However,  radio  experimenters  should 
not  encounter  much  difficulty  in  solving 
this  problem,  because  in  each  instance 
the  inductance  and  capacity  are  matched 
so  as  to  cover  the  band  of  wave  lengths 

assigned  to  broadcasting  stations — from 
about  200  to  600  meters.  That  is  to 

say,  the  inductance  and  capacity  values 
are  worked  out  just  as  in  the  construc- 

tion of  any  homemade  radio  receiving 
system — for  instance,  if  you  have  a 
large  inductance  the  capacity  should  be 
correspondingly    small. 

While  this  multi-receiving  system  has 
been  installed  on  vessels  of  the  United 
States  Navy  and  the  Emergency  Fleet 
Corporation  of  the  United  States  Shipping 
Board,  it  has  not  been  commercialized 
to  the  extent  of  being  sold  over  the 
counters  of  retail  radio  stores.  As  soon 
as  this  invention  has  reached  that  stage 
of  perfection,  then  radio  amateurs  and 
broadcast  listeners  may  call  for  a  coil 
of  so  many  turns  of  wire  and  a  condenser 
of  so  many  plates  and  a  loop  of  so  many 
turns  of  wire  with  the  assurance  that 

they  will  have  a  complete  "coupled 
tube  receiver"  or  an  arrangement  where- 

by a  dozen  sets  are  operative  from  one 
antenna    system. 

Tl/TEANWHILE,  radio  experimenters, 
-L»J-  who  wind  their  own  coils,  assemble 
their  own  cabinets,  and  do  wiring  jobs, 
are  invited  to  this  interesting  problem 
of  solving  for  themselves  the  number  of 

turns  of  wire  of  "LI",  "L2",  etc.,  and 
determine  the  antenna  resistance.  The 
Naval  Research  Laboratory,  having 
indicated  that  the  inductances  and 

capacities  are  matched  so  as  to  cover 
the  range  of  broadcast  wave  lengths, 

members  of  the  "Home  Constructors 
Club"  are  urged  to  get  busy  and  solve 
the  relatively  simple,  even  though  un- 

completed, puzzle.  If  the  first  coil  you 
wind  does  not  match  the  capacity 

being  used,  then  add  extra  turns  of 
wire  or  subtract  a  few  as  the  particular 

problem  may  suggest.  Thus  you  have 
not  only  earned  the  satisfaction  of 

having  "rolled  your  own"  but  will  have 
a  finished  product  which  your  neighbors 
(in  an  apartment  house)  may  participate 
in   the   benefits  thereof. 
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/gTilwaukee  Firemen 
Scale  Musical  Heights 

MOST  ignorant  people  associ
ate 

firemen  with  music  only  in 
connection  with  those  two  im- 

mortal ditties,  "Fireman,  Save  My 
Child,"  and  "Oh,  for  the  Life  of  a  Fire- 

man." It's  all  wrong.  The  truth  is  that 
firemen — Milwaukee  firemen,  that  is — 
are  likely  to  be  known  in  the  future  as 
challengers  of  the  world  in  the  catch-as- 
catch-can  music,  no  holds  barred  and  the 
winner  to  take  all  the  purse. 

For  they  have  burst  into  the  radio 
firmament  through  the  instrumentality  of 
WHAD,  the  Marquette  University- Mil- 

waukee Journal  station  and  are  going 

strong  on  that  station's  programs. 
Over  on  Milwaukee's  South  side  at 

438  National  Avenue  is  the  headquarters 
of  Engine  Co.,  No.  3.  In  the  back  room 
of  the  engine  house,  where  the  stables 
used  to  be  but  which  is  now  the  kitchen, 
daily  are  given  concerts  which  would 
fairly  knock  your  ear  out.  Music?  Hot 
diggety  dog! 

COUTH  side  engine  house  has  come  to 
^  be  the  rendezvous  of  all  the  musical 
firemen  in  town  when  off  duty.  An  old 
grand  piano  that  has  lost  its  ear  but  re- 

tains the  pep  of  its  youth  is  installed  in 
the  music  room  (otherwise  kitchen). 
The  walls  are  proof  against  the  most 
violent  jazz. 

Merritt  Ramus,  pianist;  Tom  Saskow- 
ski,  banjoist,  and  August  Boehm, 
harmonocist,  trombonist  are  the  nucleus 
of  the  present  organization.  They  began 
by  appearing  at  various  entertainments 
given  by  and  for  firemen  and  before  long 
they  were  famous.  Now  they  have 
attracted  other  stars  and  the  gang  is 
growing.  Most  of  the  practicing  is  held 
in  Engine  House  No.  3,  where  Ramus, 
Saskowski  and  Boehm  are  stationed. 
Capt.  Ernest  Glander,  of  Engine  Co. 
No.  3,  is  the  manager  of  the  outfit.  Chief 
Steinkellner  appointed  him  to  keep  the 
boys  from  blowing  the  roof  off. 

TVTOT  all  the  music  offered  by  the  fire- 
-L  *  is  instrumental.  They  have  a  vocal 
quartet  that  takes  a  back  seat  for  nobody 
and  soloists  that  need  no  scaling  ladder 
to  reach  the  high  ones.  Tom  Murphy, 
Engine  Co.,  No.  30;  Joe  Ross,  No.  10; 
Adolph  Ketelholm,  No.  16,  and  Tom 
Dugan,  retired,  are  the  singers.  Between 
them  they  can   make  any  ballad  extant 

say  "Uncle"  and  when  they  all  get  to 
going  at  once  there  is  volume,  boys,  and 
nothing  but.  Snappy  stuff  is  their 

specialty,  but  songs  like  "When  You  and 
I  Were  Young,  Maggie,"  and  other 
classics  are  put  over  with  the  tremolo 
stops  wide  open  and  the  harmony  true  as 
a  die. 
WHAD  is  the  result  of  a  cooperative 

arrangement  between  one  of  Wisconsin's 
leading  educational  institutions,  Mar- 

quette University,  Milwaukee,  and  Wis- 
consin's leading  newspaper,  The  Mil- 

waukee Journal.  The  transmitting  sta- 
tion is  located  in  the  new  Science  build- 

ing of  the  University  and  the  technical 
staff  of  the  station  is  furnished  by  the 
University.  The  Journal  organized  and 
mans  the  remote  control  stations,  ar- 

ranges programs,  and  promotes  new 
ventures. 
The  university  and  the  newspaper 

joined  forces  in  January  last,  putting  on 

the  air  Milwaukee's  first  500  watt  radio 
broadcasting  station.  Broadcasting  is 
now  done  from  seven  strategical  points  in 
the  city,  not  including  broadcasting  of 
Wednesday  night  and  Sunday  afternoon 

(Please  turn  to  page  46) 

Here  are  a   bunch   of  the   Milwaukee  firemen  who  appear    frequently   over  WHAD,   the    Marquette    University-Milwaukee 
Journal  broadcasting  station  at  Milwaukee.    Our  correspondent  did  not  state  the  purpose  of  the  box  of  milk  bottles  in  the  lower 

right  portion  of  the  picture,  but  the  balance  of  the  picture  is  self  explanatory 
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What  tke 
Broadcasters Doing 

are 

We,  Too,  Would  Like  to  Know 
Their  Identity 

GUESSING  who  "Sam  V  Henry" is  rapidly  becoming  the  favorite 
sport  of  radio  fans  who  listen 

regularly  to  WGN,  and  they  are  busy 

flooding  the  station's  mail  bags  with  all 
manner  of  wild  surmises.  "Sam  'n' 

Henry,"  are  the  two  colored  boys  heard 
each  evening  over  WGN  at  10  o'clock, 
Central  Standard  time. 

Fans  made  their  acquaintance  about  a 
month  ago  when  they  boarded  the  train 
in  Birmingham,  Ala.,  bound  for  Chicago. 
Each  night  since  then  one  of  their  ad- 

ventures has  been  chronicled  in  their  own 
humorous  dialect.  Their  ten  minute 
period  each  evening  is  rapidly  proving 

one  of  WGN's  best  liked  features.  It  is 
low  comedy  translated  into  terms  of  radio 
entertainment,  and  regular  fans  have 
followed  the  boys  through  the  vicissitudes 
of  their  first  job,  the  horror  and  humor  of 
hunger,  a  term  in  the  guardhouse  for  play- 

ing "African  dominoes,"  and  the  joys  of 
the  first  big  city  hair-cut,  as  well  as  other 
notable  and  humorous  incidents. 

They  have  become  so  popular  that 
listeners  are  beginning  to  inquire  about 
their  actual  identity.  Visitors  to  the 

studio  at  10  o'clock — most  of  them 
attracted  by  the  desire  for  a  look  at  the 

happy  pair — go  away  disappointed,  as 
the  boys  are  kept  carefully  concealed. 
As  soon  as  their  term  on  the  air  is  com- 

pleted, the  WGN  telephone  operator 
prepares  for  a  flock  of  telephone  calls  from 
listeners  who  wish  to  hazard  their  guesses. 

One  radio  fan  wrote  in  to  say  that  if  it 
were  not  for  the  fact  that  Bert  Williams 
were  dead,  he  would  swear  this  old 
theatre  favorite  was  taking  the  part  of 

"Henry,"  the  low,  deep-voiced  member 
of  the  pair.  "Sam's"  voice  is  high  and 
shrill,  and  it  is  usually  Sam  who  finds 
himself  in  the  majority  of  scrapes  as 

each  evening's  episode  unfolds  itself. 

One  Case  Where  Watt  Doesn't 
Mean  Power 

DROBABLY  the  only  watt  broadcast- 
-*-  ing  station  in  the  country  is  in  Boston, 
but  the  designation  does  not  stand  for 
power;  it  signifies  the  call.  WATT  is 
the  new  call  sign  of  the  Edison  Electric 

Illuminating  Company's  portable  sta- 
tion, formerly  designated  as  station 

WTAT.  The  dialogue  between  listeners 
discussing  what  station  they  have  picked 
up  no  doubt  sounds  like  old  Webber  and 
Fields  stuff. 

Los  Anglaise  where  he  used  to 
announce  from  KFI,  Harold  H.  Isbell  has  become 
a  part  of  KYW  at  Chicago,  and  now  runs  the 
programs  from  the  Congress  studio  as  well  as  the 
sessions  of  the  Insomnia  Club  from  the  Balloon 
room  of  that  hotel. 

G
O
!
 

Cut  Time  on  Radio  Num- 
bers at  WHT 

TF  THE  particular  number  coming  from 
-*-  WHT  does  not  suit  your  fancy,  wait 
three  minutes  and  another  will  succeed  it. 

Such  was  the  announcement  made  by  Pat 

Barnes,  newly  appointed  program  direc- 
tor, who  will  also  continue  in  his  capacity 

of  chief  announcer. 

Commenting  on  this  new  rule,  Mr. 

Barnes  said  it  would  give  the  entire  pro- 
gram more  freshness  and  more  variety. 

Moreover,  he  added,  the  artists  them- 
selves are  in  favor  of  being  limited  to 

three  minute  selections,  which  will  allow 

them  to  play  but  one  number.  It  will 
allow  them  to  concentrate  on  this  num- 

ber and  give  it  "a  more  intense  inter- 
pretation", as  one  of  them  put  it. 

In  addition,  ensembles  will  be  more 
limited  in  frequency  of  their  appearance. 
This  rule  was  made,  he  said,  after  it  was 
shown  that  under  the  present  system  of 
broadcasting  it  is  impossible  to  get  a 
balanced  effect  from  an  ensemble.  Too 
much  emphasis  was  placed  on  one  group 
of  instruments,  he  felt. 

The  only  exception  to  these  general 
rules  will  be  special  speakers,  who  will  be 

allowed  eight  minutes,  and  dance  orches- 
tras, who  will  be  allowed  about  the  same 

amount  of  time,  Mr.  Barnes  said, 
the     station     records.       He     mentioned 

particularly  Frank  Westphai  and  Marie   Canadian  Broadcasters  Organ- 
ize Association 

WENR  Makes  Visit  to  New 
Zealand  in  Daylight 
MPLETE  programs  broadcast 
from  WENR,  the  All- American 
Radio  Corporation  station,  in 

Chicago,  were  heard  for  fifty-five  minutes, 
without  interruption  on  Dec.  20,  by 
Walter  I.  Burne,  P.  O.  Box  35,  Hawkes 
Bay,  New  Zealand.  This  is  said  to  have 
established  a  record  for  continued  recep- 

tion over  such  a  great  distance. 
In  a  letter  just  received  at  WENR, 

Mr.  Burne  said  with  a  five  tube  tuned 
radio  frequency  set,  with  two  stages  of 
radio  frequency  amplification,  detector 
and  two  stages  of  audio  amplification,  and 
using  only  the  first  stage  of  audio,  he 
listened  continuously  from  6:35  to  7:30 

o'clock,  New  Zealand  standard  time, 
when  WENR  signed  off  at  2  a.  m. 
central  standard  time.  Mr.  Burne  gave 
the  complete  program,  both  names  of 
performers  and  numbers,  for  the  entire 
period,  and  it  checked  completely   with 

Tully. 

A  remarkable  feature  of  the  reception 
was  the  fact,  as  stated  by  Mr.  Burne, 
that  it  was  daylight  in  New  Zealand 
at  the  time  he  made  the  record.  This 
proof  of  reception  almost  completes  a 
round-the-world  chain  of  listeners  who 
have  heard  WENR. 

CKCD  Puts  on  Two-Piano 
Mendelssohn  Concerto 

'T'WO  piano  numbers  by  radio,  while 
■*-  used  once  in  a  while  in  the  United 
States,  have  not  been  broadcast  by 
Canadian  stations  until  recently  when 
CKCD,  owned  by  the  Vancouver  Daily 
Province,  at  Vancouver,  B.  C,  put  on  a 
Mendelsohn  concerto  by  Phillis  and  Dor- 

othy Fewster,  under  the  direction  of 
Arthur  J.  Foxall. 

As  a  rule  the  broadcasting  stations  do 
not  go  in  much  for  two  piano  numbers 
except  where  provision  can  be  made  for 
adequate  pickup  of  both  instruments. 

CANADIAN  Broadcasting  stations 
have  just  organized  to  improve  broad- 

casting, promote  the  interests  of  the  list- 
eners and  boost  Canada.  All  radio  stations 

tncluding  the  ten  Canadian  National 

Railway  stations,  as  well  as  manufactur- 
ing interests  and  newspapers  carrying 

radio,  are  represented.  The  recent  re- 
quirement of  copyright  that  radio  stations 

be  licensed  to  broadcast  their  composi- 
tions, paying  for  the  use,  is  said  to  have 

been  the  chief  reason  for  the  organization 
of  the  Canadian  Association  of  Broad- 
casters. 

The  Canadian  Parliament  will  consider 
the  amendment  of  the  national  copyright 

act  to  cover  radio  broadcasting  and  per- 
mit the  Reproducing  Rights  Association 

to  issue  licenses,  this  session,  it  is  reported. 
No  fees  are  mentioned,  which,  it  is  pointed 
out  is  one  of  the  handicaps  of  the  business 
as  experienced  in  the  United  States,  where 
license  fees  vary  greatly. 
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NAA  Weather  Broadcasts 
on  Air  Nightly 

i^OM PLAINTS  from  fans,  particularly 
^  in  the  east  that  the  weather  reports 
broadcast  at  ten  p.  m.,  each  night,  through 
NAA  at  Arlington,  interfere  seriously 
with  some  of  the  finest  entertainment 
offered  on  the  air,  are  met  at  the  Weather 
Bureau  and  the  Navy  Department  with 
two  answers: 

First,  that  NAA  broadcasts  on  an  ex- 
clusive wave  so  that  most  sets  should  be 

able  to  tune  it  out  if  the  information  is 
not  desired. 

Second,  that  large  numbers  of  farmers 
pick  up  this  station  each  night  to  get  in- 

formation of  considerable  importance  to 
them  and  not  available  prior  to  that  time. 

The  Weather  Bureau  points  out  that 
ten  p.  m.  is  the  earliest  hour  upon  which 
the  nightly  forecasts  can  be  released,  be- 

cause the  necessary  data  from  their  many 
stations  is  not  in  or  compiled  in  the  form 
of  forecasts  until  about  9:55  p.  m.  To 
rearrange  the  schedule  of  taking  observa- 

tions throughout  the  country  would  cost 
approximately  $150,000,  necessitate  a  new 
traffic  schedule  with  the  telegraph  com- 

panies, and  require  some  west-coast  ob- 
servers to  start  their  daily  work  as  early 

as  2:30  a.  m.,  at  which  time  telegraph 
service  would  not  be  available.  The 
bureau  officials  make  it  quite  clear  that 
ten  p.  m.  is  practically  the  earliest  and 
only  time  the  weather  reports  can  be 
broadcast,  putting  the  solution  of  the 
problem  up  to  the  broadcast  stations  in- 
terferred  with. 

Many  Radio  Fans  Become 
WGN  Listeners 

"P\AILY  reports  from  listeners  on 
*-*  every  detail  of  program  reception 
is  the  latest  plan  of  WGN,  the 
Chicago  Tribune  station  on  the  Drake 
Hotel,  and  it  is  already  under  way  with 
the  organization  of  a  body  of  radio  fans 
to  be  known  as  the  "Official  WGN  Listen- 

ers." The  station  has  been  broadcasting 
an  appeal  for  regular  listeners  willing  to 
assist  in  improving  the  quality  of  its 
broadcasts,  and  nearly  a  thousand 
WGN  devotees  have  responded  to  the 
call. 

In  the  opinion  of  WGN  officials,  these 
listeners  will  prove  an  invaluable  adjunct 
to  the  station.  They  will  offer  a  regular 
channel  through  which  worth  while 
information  on  program  and  broadcast 

quality  will  reach  the  station,  informa- 
tion which  formerly  had  to  be  culled 

from  the  thousands  of  letters  which 
come  to  the  station  each  week.  While  the 
station  maintains  a  special  department 
which  analyzes  the  mail  received,  this 
new  method  will  enable  it  to  grasp  worth 
while  information  in  a  much  quicker way. 

Official  listeners  are  being  selected 
from  points  in  all  sections  of  the  country, 
and  their  very  distance  from  the  station 
will  be  an  admirable  way  of  judging  re- 

ception in  their  localities.  All  of  the 
listeners  are  being  furnished  with  blanks 
on  which  space  is  provided  for  marking 
the  quality  of  the  program,  the  volume 
of  the  station,  for  checking  fading  and 
objectionable     atmospheric     conditions. 

Western  Jewelers  Get 
KOA  Time  Tick 

YXTESTERN  jewelers  in  small  centers 
'  '  of  population  are  now  enabled  to 

check  their  master  timepiece  at  regular 
intervals  with  the  aid  of  special  time 
signals  which  are  flashed  daily  except 
Sunday  by  KOA,  Denver  station  of  the 
General  Electric. 

A  telegraphic  dash,  used  to  sign  off 
noon  broadcasts,  is  heard  at  the  exact 
minute  of  the  hour  and  is  preceded  by 
the  following  announcement  from  a  staff 
member: 

"The  beginning  of  the  following  tele- 

graphic dash  will  be  exactly  —  o'clock, 
mountain  standard  time." 

The  signal  lasts  one  second  and  is  fol- 
lowed by  the  station  call  letters,  which 

are  transmitted  in  the  Continental  code, 
according  to  Robert  Owen,  engineer  in 
charge  of  the  control  room  at  Denver. 
The  standard  signal  which  indicates  the 
end  of  transmission  is  then  flashed. 

"Chronometers  such  as  those  used  at 

sea  are  employed  as  an  assurance  of  cor- 
rect time,"    Mr.   Owen  explained. 

"Ordinarily  in  signing  off,  the  time  of 
day  is  announced  at  the  nearest  quarter 
of  a  minute  with  a  maximum  permissible 

error  of  thirty  seconds,"   he  continued. 
"In  using  the  telegraphic  dash  system, 

however,  the  permissible  error  does  not 
exceed  one-half  second,  hence  jewelers 
and  others  in  outlying  communities  are 
equipped  to  check  their  master  clocks  to 

the  dot."     . 

:n 
Yo-ho-ho-  and  a  bottle  of  wave  lengths! 

.**J!m.+*. 

moss** 

On  Friday  night,  February  5,  the  Zenith  radio  broadcasting  station  WJAZ  went  on  the  air  with  an  operetta  entitled  "The 
Pirate."  It  proved  to  be  one  of  the  most  unusual  and  interesting  features  of  radio  broadcasting  that  has  ever  been  put  on the  air. 

The  present  interest,  which  has  been  aroused  in  behalf  of  the  Government's  suit  against  WJAZ,  has  developed  one  of  the 
latest  angles  in  radio  broadcasting,  and  in  which  the  WJAZ  station  has  been  termed  "Pirates  of  the  air." 
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Who  Says  You  Cant  Get  Em  Up 

'TtHE  Christie  Comedy  sports  girls  are  in  a  fair  way  to  become  internationally  famous  for  their  hurdling  and  baseball  and 
*•  boating  activities,  as  well  as  the  usual  flickerings  in  the  fun  films  if  they  keep  up  the  strides  they  are  making  in  the  world 
of  outdoor  sport. 

In  the  meantime  they  have  discovered  a  new  wrinkle  in  keeping  the  girlish  figure,  which  is  all-essential  in  the  strenuous 
battle  of  beauty  accomplishment  in  moving  pictures.  Here  they  are  shown  tuning  in  back  of  the  studio  for  the  early  morning 

setting-up  exercises,  getting  their  "one,  two,  three,  roll"  and  "four,  five,  six,  jump"  orders  which  are  broadcast  daily  from 
a  broadcasting   station   at    Hollywood. 

Old  Time  Fiddler 

"Pop  Goes  the  Weasel.  Swing  your 

partners  to  the  right  and  don't  get  too 
close  to  the  coal-oil  lamp  or  we'll  be  in 

the  dark." 
Uncle  Jimmy  Thompson  has  been 

fiddlin'  for  more  than  sixty  years  and 
the  people  of  the  South  recently  nom- 

inated him  by  almost  a  unanimous 
vote  taken  in  Texas,  as  the  greatest 
barn  dance  fiddler  of  his  time.  Uncle 

Jimmy  is  eighty-two  years  old  and  he 
says  by  the  time  he  is  ninety  he  will 
be  a  young  man.  Not  only  does  he 

play  three  hundred  seventy-five  differ- 
ent numbers,  but  he  dances  each  one 

of  'em  orT  while  he  plays.  He  is  one 
of  the  most  attractive  features  on  the 

programs  of  WSM,  The  National  Life 

and  Accident  Insurance  Company's 
station,   Nashville. 
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<J> 
rogram  Arranging  Calls  for 

Considerable  Work 
P.  D.  Must  Be  Canny  as  a  Scot; 
Wily  as  a  Serpent  and  Smooth  as  Glass 

By  E.  D.  CAHN 

ONE  of  the  things  least  realized  by 
the  public  of  radio  listeners  is  the 
large  share  which  the  program 

arranger  has  in  the  finished  offering  of  a 
broadcasting  station.  He,  or  in  some 
cases  she,  it  is  who  has  the  difficult  and 
often  delicate  and  usually  thankless  task 
of  putting  a  program  together,  balancing 
its  component  parts,  censoring  the  too 
loquacious  speaker,  weaning  the  tempera- 

mental vocalist  away  from  the  songs  he 
wants  to  sing  and  persuading  him  to  sing 
the  ones  that  are  more  suitable  to  the 

program  in  hand,  and  sometimes  by 
delicate  suggestions  and  various  other 
cunning  means,  even  muzzling  an  over- 
talkative  announcer  to  a  considerable 
extent. 

The  program  director  must  be  as  canny 
as  a  Scot  and  as  wily  as  a  serpent  and  as 
smooth  as  glass.  He  must  be  a  diplomat 
and  a  hot  air  merchant  and  know  all  the 
inside  secrets  and  ramifications  of  ad- 

vertising as  well  as  he  knows  his  prayers — 
or  better. 

In  many  stations,  particularly  in  the 
south  and  West,  the  program  director 

is  often  the  man  who  sells  his  station's 
broadcasting  service  to  the  various 

"patrons"  or  "sponsors" — descriptive 
nouns  more  euphonious  to  sensitive  ears 
than  advertisers  but  meaning  exactly 

the  same  thing.     What's  in  a  name?     A 

W.  E.  Branch,  program  director 
at  WBAP 

radio  advertiser  by  any  other  designa- 
tion pays  just  as  much! 

TDUT  to  continue.  In  cases  where  the 

■*-'  program  director  is  also  the  drummer 
up  of  business  and  the  persuader  of  cap- 
tal  his  work  is  complicated  ten  fold.  It 
is  to  his  efforts  that  radio  audiences  owe 
some  of  the  best  programs  ever  put  on 
the  air.  The  real  honest  to  goodness 
program  director  has  to  have  creative 
imagination  enough  not  only  to  see  ahead 
but  around  many  corners  as  well.  He 
must  be  able  to  pick  out  likely  game, 
visualize  its  advertising  needs,  imagine  an 
attractive  radio  program  to  suit  them, 
then  sell  them  the  idea,  get  as  large  a 
financial  appropriation  as  possible,  settle 
on  a  date,  get  in  touch  with  his  artists 
and  some  fine  day  broadcast  his  program. 

Sounds  simple  but  just  try  it.  Difficul- 
ties bristle  on  every  hand  like  the  quills 

on  the  most  fretful  of  porcupines.  The 
advertiser  has  to  be  convinced  and  some- 

times that  takes  time  and  patience  and 
stick-to-it-iveness  enough  to  exhaust  a 
whole  row  of  plaster  saints. 

This  accomplished,  the  next  thing  is  to 
find  an  open  date.  Popular  studios  are 
always  hungering  and  thirsting  for  more 
and  newer  advertisers  but  their  calendars 
are  always  crowded  weeks  ahead  when  it 
comes  to  getting  an  immediate  date  for 
some  reluctant  advertiser  who  is  just 
looking  for  an  excuse  to  back  out  anyway. 

However,  the  program  director  who 
knows  his  business  always  gets  a  date 
by  hook  or  crook  and  then  rounds  up  his 
talent.  Of  course  the  advertiser  has  his 
own  favorites  and  he  demands  them  and 
great  is  his  chagrin  and  mighty  is  his 

wrath  when  he  finds  that  he  can't  have 
them.  Popular  artists  have  a  way  of 
being  busy,  or  under  contract,  or  sick 
in  bed,  or  something.  There  is  no  end  to 
their  ways  and  means  of  greying  the  hair 
of  the  poor  program  director. 

But  finally  he  gets  a  program  together. 
Not  too  much  voice  in  the  offering.  Not 
too  many  chestnuts  in  the  selections  to 
exasperate  the  young  folks  and  not 
enough  jazz  to  infuriate  the  old  ones. 
He  has  made  it  as  snappy  as  he  dares 
and  as  solid  as  he  can.  He  has  fought  a 
pitched  battle  with  his  customer,  who 
wants  to  cut  out  the  best  number  in 
order  to  deliver  fifteen  minutes  of  straight 
advertising  talk,  and  has  won  after  a 

stern  struggle.  It  is  no  child's  play  to 
convince  a  man  who  is  spending  his 
money    on    a    first    radio    program    that 

indirect  advertising  is  the  best  and  that 

he  can't  say  it  with  bill-boards  in  radio. 
But  it  can  be  done  and  J.  Howard 

Johnson,  program  director  of  KHJ,  Los 
Angeles,  is  one  of  the  most  successful 
men  in  the  country  in  the  doing  of  it. 

Mr.  Johnson  has  all  the  qualities  neces- 
sary for  a  successful  program  director, 

plus  a  few  more.  He  is  one  of  those 
people  who  never  consider  no  an  answer 
if  he  thinks  the  correct  one  is  yes  and  he 
keeps  right  on  working  until  he  convinces 
the  enemy  that  yes  was  what  they  meant 
in  the  first  place. 

For  instance,  he  took  it  into  his  head 

early  in  the  year  that  the  great  Phil- 
harmonic Orchestra  which  had  been 

delighting  large  audiences  during  a 
brief  season,  ought  to  broadcast  a  pro- 

gram for  the  benefit  of  all  those  who 
could  not  hear  them  in  person. 

Everybody  said  no,  too  big,  too  ex- 
pensive, the  studio  at  KHJ  would  never 

hold  that  army  of  men  and  instruments 
and  many  and  varied  were  the  objections 
raised. 

But  J.  Howard  Johnson  just  shut  his 
mouth  up  like  a  steel  trap  and  hustled 
out  to  see  somebody  and  when  he  came 
back  it  was  all  arranged  that  one  of  the 
churches  would  build  a  special  platform 
and  provide  special  facilities  and  as  it 

(Please  turn  the  page) 

J.  Howard  Johnson,  program  director 
at  KHJ 
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G.   Allison  Phelps,   program   director 
at  KNX 

turned  out  the  Philharmonic  was  duly 
broadcast  just  as  he  said  it  could  be  all 
along. 

Like  so  many  of  the  most  successful 
people  in  radio  activities  today  Mr. 
Johnson  fell  into  it  more  or  less  accident- 
ly.  The  concern  with  which  he  was 
working  in  a  more  or  less  modest  clerical 
capacity  became  interested  in  radio  and 
was  one  of  the  first  to  see  its  possibilities 
as  an  advertising  medium. 
Young  Johnson,  happening  to  be  at 

hand,  was  put  in  charge  and  got  his  first 
glimpse  of  a  radio  studio  and  his  first 
insight  as  to  how  such  advertising  should 
be  done  during  the  building  and  broad- 

casting of  that  first  program. 

^VNE  of  his  gifts  consists  in  just  happen- 
^^  ing  to  be  around  when  anything  new 
is  being  done  or  anything  original  or 
interesting  in  process  of  being  born. 
He  rarely  is  heard  to  ask  a  question  and 
even  more  rarely  makes  a  remark.  He 
is  as  mum  as  an  oyster  and  as  observant 
as  Sherlock  Holmes.  He  is  rather  slow 

to  move,  seemingly,  but  when  he  gets 
under  way  his  progress  is  speedy.  From 
the  taciturn  office  man  who  put  over  a 
highly  successful  first  program  he  soon 
developed  into  the  even  more  taciturn 
official  program  director  of  KHJ  where 
he  has  been  ever  since. 

Though  art  is  married  to  business  here, 
as  in  so  many  stations,  the  marriage 
has  been  more  successful  than  most 

alliances  of  convenience  so  KHJ,  its 
advertisers  and  the  public  at  large  are 
all    the   gainers   thereby. 

In  Fort  Worth,  Texas  W.  E.  Branch  is 
program  director  at  WBAP.  Here  the 
policy  of  the  Star-Telegram  is  as  liberal 
as  that  of  the  Los  Angeles  Times  and 
KHJ,  but  the  public  is  made  up  of  a 
more  stationary  and  stay-at-home  class 
than  that  of  the  coast  city.  Features 
which  will  be  a  great  success  in  one  place 
will  not  go  in  the  other  at  all  and  Mr. 
Branch  is  so  well  aware  of  it  that  he 
never  makes  a    mistake. 

The  people  in  the  Cow  Country  there- 
abouts take  their  radio  as  they  used  to 

take  their  beverage,  straight.  They  like 

good  music  but  don't  care  for  the  kind 
with  frills.  The  quickest  way  to  arouse 

their  ire  is  to  "sling  on  the  agony"  and 
it's  a  rare  song  that  goes  out  from 
WBAP  with  a  trill  in  it. 
WBAP  is  fortunate  in  having  a  real 

humorist  for  its  Hired  Hand  and  a  man 

with  genuine  senses  of  humor  and  pro- 
portion to  direct  its  programs  for  the 

results  are  pleasant  to  hear  and  the  cause 
of  radio  is  furthered  and  not  impeded  by 
this  station. 

TV/TISS  V.  A.  L.  JONES  of  KSD,  the 
-L»-i-  St.  Louis  Post  Dispatch,  combines 
the  duties  of  program  arranger  with 
those  of  announcer  of  a  large  and  popular 
station.  She  is  in  sole  charge  and  her 
responsibilities  are  many  and  varied 
The  standard  is  very  high  here  and  Miss 
Jones  finds  less  difficulty  in  living  up  to 
it  at  all  times  than  she  might  if  she  were 
not  fitted  by  her  experience  as  a  news- 

paper woman,  a  musical  critic  and  a 
pianist  to  form  an  accurate  judgment  of 
the    work  of  others. 

She  was  busily  engaged  in  conducting 
her  own  advertising  business  in  St. 
Louis  at  the  time  that  the  Post  Dispatch 
was  becoming  interested  in  radio  and 
looking  about  for  someone  to  take  charge 
of  its  station  when  completed.  Miss 
Jones  was  talking  to  the  managing  editor 
of  the  paper  about  a  supplement  she  was 
preparing  and  he  was  so  impressed  with 
her  peculiar  blend  of  business,  literary 
and  artistic  ability  that  he  offered  her 
the  job. 

She  had  never  thought  of  such  a  thing 
and  said  that  she  did  not  wish  to  give  up 
her  own  business.  He  replied  that  she 
would  not  have  to  and  she  returned 
that  if  such  were  the  case  she  believed 
she  had  better  think  about  it.  She  did 

so  and  began;  not  really  knowing  what 
her  duties  would  be;  and  developing  them 
as  she  went  along. 

She  has  been  continuing  in  this  way, 
with  conspicuous  success,  for  nearly 
three  years.  Many  great  artists  have 
done  their  stuff  for  her,  no  less  than  sixty 
bands  also,  and  orchestras  from  the 

most  frivolous  jazz  to  the  most  high- 
brow symphony. 

General  Pershing  received  his  baptism 
as  a  radio  speaker  at  her  hands  and 

Francis  Macmillan,  the  eminent  violin- 
ist, gave  his  first  radio  concert  in  her 

studio. 

QUCH  things  do  not  merely  happen. 

^  It  takes  tact  and  plenty  of  business 
ability  to  arrange  them  and  see  that  they 

take  place  to  the  satisfaction  of  all — on 
time,  smoothly,  and  so  arranged  that 
they  will  have  the  widest  possible  popular 

appeal. Miss  Jones  has  had  many  difficulties 
to  overcome  but  they  have  only  added 
zest  to  the  game  for  her.  She  loves  the 
job  and  it  would  be  even  harder  to  fire 
her  than  it  was  to  hire  her  for  she  would 

dig  in  her  toes  for  sheer  love  of  the  game 
while  all  St.  Louis  would  cheer  her  on. 

G.  Allison  Phelps,  best  known  as  the 
radio  philosopher  of  KHJ  has  now  taken 
over  the  double  task  of  program  directing 
and  announcing  at   KNX,    Hollywood. 

Mr.  Phelps  has  a  large  public  of  his 
own  and  is  in  the  happy  position  of  know- 

ing all  sides  of  the  game.  Accustomed 
to  approach  the  problem  as  an  artist  he 
knows  the  peculiar  needs  and  notions 
of  the  actual  contributor  of  entertain- 

ment; his  fears,  nervousness  and  jealous- 
ies. And  he  also  knows  the  needs  and 

exasperations  of  their  sponsors  as  well  as 
his  own  problems,  relating  to  the  happy 
reconciling  of  so  many  conflicting  aims 
and  ambitions,  as  announcer. 

Mr.  Phelps  has  that  mysterious  quality 
so  poorly  described  by  the  overworked 

word  "personality" — a  combination  of 
insight,  tact,  sympathy,  intellectual  and 
emotional  understanding,  good  manners 

and  hearty  good  will  which  not  only  en- 
dear him  to  his  fellow  artists  but  enables 

them  to  do  better  work  under  the  stimu- 
lation of  his  presence. 

TJE  has  had  a  varied  career  as  a  writer 
-"-■*-  and  advertising  man  but  has  found 

his  proper  niche  as  a  program  director 
and  great  things  are  taking  form  at 
KNX;  things  full  of  laughter,  imagina- 

tion and  a  healthy  philosophy  of  life. 
Freeman  H.  Talbot,  program  director 

of  KOA  the  Rocky  Mountain  Station  at 
Denver,  Col.,  is  another  original  minded 
man  whose  abiding  detestation  of  all  pose 
and  whose  catholicity  of  taste  combines 
well  with  a  wide  knowledge  of  humanity 
to  result  in  programs  always  above  the 
average  in  type  and  tone. 

So  these  five  labor  among  many  others 
in  their  respective  sections  of  the  country 
each  exerting  a  large  influence  upon  the 

lives  of  very  many  thousands,  even  mil- 
lions of  people.  For  the  most  part  they 

are  unknown  to  the  public  yet  upon  their 
judgment,  industry  and  imagination 
depend  the  quality  of  entertainment 
which  comes  to  you  when  you  tune  in  on 
their  stations. 

Freeman  H.  Talbot,  program  director 
at  KOA 
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SHALL  THEY 

Announce  or  Chatter? 
Dorothy  Brister  Stafford  Asks 
and  Answers  the  Question 
Which  Worries  All  Directors 

THERE  are  times  when  one,  who 

has  appointed  himself  trail-blazer 
for  the  multitude  of  radio 

listeners  who  are  forever  demanding 
facts  and  fancies  about  the  voices  of  the 

air,  feels  like  amending  poor  old  Mac- 
beth's  observation  on  life  to  read: 

Radio  "is  a  tale 
Told  by  an  idiot,  full  of  sound  and  fury 

Signifying  nothing." 
For,  with  only  an  occasional  high  light 

such  as  the  New  York  Symphony  or 

De  Luca's  mighty  voice  breaking  through 
the  somewhat  mediocre  sameness  of  our 
entertainment,  it  is  not  surprising  that 
the  reviewer,  who  is  confronted  with 
the  problem  of  providing  a  weekly  or 
monthly  resume  of  radio  events,  is  some- 

times hard  put  to  produce  readable  copy. 
We  wonder  if  this  paucity  of  ideas,  which 
must  occur  ever  so  often,  is  not  re- 

sponsible for  the  many  articles  that  pour 
forth  villifying  the  announcers. 

It  appears  that  when  there  is  nothing 
floating  about  the  ether  worthy  of  com- 

ment, the  radio  reviewer  always  feels 
that  he  can  at  least  stand  at  Armageddon 
and  battle  with  the  knights  of  the  silvery 
tongue.  To  us,  this  everlasting  reitera- 

tion that  the  radio  listener  is  showing 
poor  taste  in  encouraging  gabby  an- 

nouncers, is  about  as  futile  as  the  attempt 
of  the  dramatic  critics  to  convince  the 

theatre-going  public  that  "Abie's  Irish 
Rose"  is  a  terrible  play. 
And  after  all  is  said  and  done  one  is 

left  with  the  suspicion  that  the  writer  is 
suffering  from  a  restricted,  insular  vision, 

— a  sort  of  a  Broadway  complex  as  it 
were, — something  as  utterly  out  of  place 
in  the  wide-spread  field  of  radio  broad- 

casting as  "Down  By  the  Winegar  Works" 
would  be  on  a  Zion  City  program.  It's  a 
rather  difficult  thing  for  a  man  whose 
horizon  stops  at  Columbus  Circle  on  the 
north  and  Hoboken  on  the  west  to  grasp 
the  mental  processes  of  a  corn  grower 
out  in  Iowa  or  a  housewife  among  the 
hills  of  Tennessee,  and  since  listeners  of 
this  class  outnumber  the  urban  type  at 

least  ten  to  one,  it  isn't  surprising  that 
what  appeals  to  them  should  loom  largely 
in  broadcast  procedure  to  the  utter  be- 

wilderment of  the  city-bred  mind. 

UVEN  the  astute  Mr.  George  Jean 

1  Nathan,  whose  opinion  one  has 
come  to  take  without  question  on  all 
matters  pertaining  to  the  amusement 
world,  has  fallen  down  lamentably  on 
the  few  occasions  when  he  has  felt  moved 
to  consider  what  the  broadcasters  are 
offering.  For  the  first  time  in  his  life  he 
has  given  the  impression  of  talking  about 

something  he  knows  nothing  about.  Bis 
greatest  error,  however,  is  to  place  broad- 

casting in  general  on  a  par  with  the 
moving-picture,  which  is  unfair,  for  any- 

one who  has  taken  the  slightest  trouble 
to  do  a  little  intelligent  listening  knows 
that  the  standard  set  by  the  majority  of 
stations,  whether  they  be  in  the  metropo- 

lis or  more  remote,  is  so  far  above  that 

of  the  average  moving-picture  producer 
that  there  can  be  no  comparison.  The 
people  who  provide  the  entertainment 
of  the  air  have  never  indulged  in  the 

movie  producer's  alibi  that  the  better 
things  are  over  the  heads  of  their  audi- 

ence. The  radio  producer  puts  them  on 
and  lets  the  listener  struggle  up  to  them. 

But  it  is  the  informality,  the  loquacity 
and  the  general  breeziness  of  the  an- 

nouncer of  the   hinterland  that   so   per- 

sistently riles  up  the  urban  critic.  He 
would  have  the  unseen  voice  strictly 
dignified,  making  his  stereotyped  an- 

nouncements, reciting  his  litany  of  station 
calls  and  then  fading  into  the  background. 
To  such  a  listener,  naturally,  the  program 
is  the  thing. 

But  tell  that  to  the  folks  out  in  Texas, 
or  where  the  voice  of  WSB  penetrates. 
Do  these  listeners  tune  into  these  stations 

primarily  to  hear  some  carefully  pre- 
pared program?  They  do  not.  They 

want  to  hear  what  the  "Hired  Hand" 
or  Mr.  "At-lan-tuh"  Kay  has  to  say  on 
that  particular  night.  And  while  the 
methods  of  some  of  these  gentlemen  may 
sound  crass  and  crude  to  the  more 

aesthetically-tuned  ears  of  the  effete 
east,  God  still  seems  to  be  creating  a  lot 

{Turn  the  page) 

The  Hired  Hand  at  WBAP 
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E.  L.  Tyson,  at  WWJ 

of  common  people  and  they  all  seem  to 
own  radio  sets. 

In  our  early  days  as  a  listener  We  were 
quite  amazed  at  the  free  and  easy 
camaradie  that  seemed  to  exist  between 

the  personnel  of  some  of  the  stations  and 
their  listeners,  but  in  the  past  year  we 
have  learned  a  lot  about  people  through 
listening,  that  has  been  as  interesting 
as  it  has  been  illuminating.  Those  of 
us  in  the  more  congested  settlements, 
who  have  never  been  west  of  Chicago, 
know  nothing  of  the  open-hearted, 
neighborly  spirit  that  is  the  chief  char- 

acteristic of  the  smaller  towns  and  cities 
of  the  West  and  South,  and  if,  as  one 

writer  puts  it,  we  "are  not  too  proud  to 
be  keenly  interested  in  human  life  and 

human  nature,"  we  may  learn  a  good 
deal  from  these  stations.  The  people  in 
this  part  of  the  country  have  the  same 
friendliness  for  the  voices  that  come  into 
their  homes  nightly  that  they  have  for 
their  next  door  neighbors,  and  see  noth- 

ing incongruous  in  sending  their  an- 
nouncer a  chocolate  cake,  inviting  him 

out  to  Sunday  dinner  or  inquiring  about 
his  cold.  We,  who  do  not  know  our 

neighbors,  naturally  have  a  rather  diffi- 
cult time  grasping  this  mental  attitude. 

And,  while  no  one  in  his  right  mind 
would  attempt  a  defense  of  the  mis- 

guided souls,  who  labor  under  the  delu- 
sion that  they  are  contributing  to  the 

gaiety  of  the  nation  by  the  atrocious 
chatter  they  pour  into  their  microphones, 
there  is  a  definite  distinction  between 

the   forced   witticisms   of   the   would-be, 

and  the  easy,  unoffensive  tactics  of  the 
one  who  has  made  a  place  for  himself  in 

the  homes  of  his  listeners.  It's  the  old 

story  of  personality,  and  one  man's  meat 
being  another's  poison,  and  it  is  all  on 
the  knees  of  the  gods  and  the  radio 
audience  whether  he  gets  away  with  it 
or  not. 

The  list  of  men  who  are  really  success- 
ful in  this  newest  of  professions  is  not  a 

very  long  one,  and  scarcely  any  two  have 
achieved  their  places  in  the  hearts  of 
their  listeners  by  the  same  means.  In 
some  cases  it  is  merely  a  pleasant  voice 
and  manner,  again  it  is  an  accident  of 
locality  or  accent,  and  in  an  occasional 
instance  a  genuine  sense  of  humor. 

'"PHIS  matter  of  accent  has  done  much 
-*-  for  Lambdin  Kay,  the  "Voice  of  the 
South,"  from  WSB,  and  although  we 
have  never  heard  anything  epochal  from 
this  gentleman,  and  his  announcing  is 
more  like  a  side-show  ballyhoo  for  the 
Atlanta  Journal  than  anything  else, — 
there  is  something  about  his  inimitable 

drawl  that  appeals  particularly  to  north- 
ern  ears. 

Throughout  the  middle  west,  where 

owing  to  the  splendid  receptive  condi- 
tions, there  are  probably  more  listeners 

to  the  square  mile  than  anywhere  else 
in  the  country,  E.  L.  Tyson,  of  WWJ, 

the  Detroit  News,  enjoys  a  well-deserved 
popularity.  Mr.  Tyson  has  no  trick 

accent  nor  familiar  nickname,  he  doesn't 
sing,  and  we  have  never  heard  him  tell  a 
funny  story, — unless  his  classic  report 
of  that  day  of  the  deluge  down  in  Pitts- 

burgh, when  Walter  Johnson  slithered 
{Please  turn  to  page  47) 

The  Merry  Old  Chief,  WJR 
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Getting  Acquainted  With 
the  Short  Waves 

By  ARTHUR  A.  COLLINS 
(Radio  9CXX) 

THERE  seems  to  be  a  growing  inter- est among  radio  enthusiasts,  who 
have  more  than  a  casual  interest  in 

the  technical  end  of  the  game,  in 
the  remarkable  development  of  the 
shorter  wavelengths  which  has  taken 
place  within  the  last  year  or  so,  and  for 
which  that  class  of  experimenters  known 

as  radio  "amateurs"  is  largely  respon- 
sible. Many  broadcast  listeners  enjoy 

nightly  programs  that  have  been  sent 
half-way  across  the  continent  on  wave- 

lengths between  60  and  40  meters  and  re- 
broadcast  by  stations  on  the  broadcast 
band  of  wavelengths.  Many  of  these 
people  would  be  surprised  to  know  of  the 
numerous  other  activities  on  these  fre- 

quencies which  are  commonly  called  the 

"short"  wavelengths,  i.  e.,  from  90  to  15 
meters. 

A  receiver  for  these  wavelengths  is  the 
first  requisite  for  getting  acquainted  with 
them.  Although  the  design  of  such  a 
receiver  offers  little  difficulty  to  the  older 
members  of  the  radio  fraternity,  a  little 
information  as  to  the  principles  of  design 
and  constructional  data  should  be  wel- 

comed by  radio  fans  who  are  just  enter- 
ing the  amateur  game. 

The  Receiver 

\  MATEURS  have  found  that  receivers 

^*-  with  several  steps  of  tuned  radio 
frequency  amplification,  which  are  so 
popular  for  broadcast  reception,  are  some- 

what impractical  on  the  shorter  Wave- 
lengths, and  have  almost  universally 

adopted  some  modification  of  the  less 

complex  "three  circuit  regenerative." 
The  receiver  at  my  station,  9CXX,  is 

constructed  in  the  following  manner. 

Two    well    built    "low-loss"    condensers, 

one  150  mmfd.  with  logarithmic  plates  for 
the  grid  circuit,  and  one  250  mmfd.  for 
the  plate  circuit,  are  mounted  on  a  small 
hard-rubber  panel  and  provided  with 
large  vernier  dials.  The  150  mmfd. 
condenser  occupies  the  right-hand  posi- 

tion, since  this  condenser  is  used  in  fre- 
quency variation,  whereas  the  larger 

condenser  is  merely  a  regeneration  con- 
trol. The  panel  is  mounted  on  a  wooden 

base-board  provided  with  binding-posts 
for  battery  connections,  and  a  hard- 
rubber  strip  half  an  inch  wide  and  extend- 

ing the  full  length  of  the  panel  is  mounted 
on  the  back  of  the  panel  near  the  upper 
edge  by  means  of  two  small  brass  angles. 
On  this  strip  are  mounted  the  binding- 
posts  for  connecting  the  coils. 

c 
Winding  Data 

OILS    are    space-wound    of    No. 
DCC  magnet  wire.  The  turns  are 

formed  by  winding  them  around  some 
cylindrical  object  2J^  to  3  inches  in 
diameter  (e.  g.  a  wooden  rolling-pin), 
removed,  and  the  required  number  of 
turns  clipped  off,  leaving  sufficient  sur- 

plus for  the  leads  to  the  binding-posts. 
The  turns  are  spaced  by  tying  them  with 
large  cotton  twine  as  shown  in  Figures 
5  and  6.  The  coils  are  so  tied  at  four  or 
five  points  on  the  circumference  of  the 
coil,  and  a  few  drops  of  collodion  applied 
to  the  twine  only,  for  the  sake  of  mechani- 

cal rigidity.  The  leads  will  be  stiff 
enough  to  support  the  coils  from  the 
binding-posts. 

The  following  coil  sizes  will  be  found 
suitable  in  most  cases:  antenna  coil  5 
turns,  plate  coil  3  turns,  and  grid  coil  16 
turns  for  80,  8  turns  for  40,  and  4  turns 
for  the  20  meter  bands.     For  the  sake  of 

interchangeability,  be  sure  to  wind  all 
coils  in  the  same  direction. 

A  UV  199  Radiotron  is  perhaps  the 
best  detector  for  high  frequencies  because 
of  its  low  internal  capacity  and  low  cur- 

rent consumption.  The  tube  should  be 
placed  in  an  inverted  position  and  the 
connections  soldered  directly  to  the  studs 
on  the  tube  base.  Incidentally,  care 
should  be  taken  to  solder  to  the  right 
studs,  since  a  mistake  may  be  expensive. 
The  grid  condenser  and  leak  used  with 
the  detector  should  be  of  the  very  best 

quality,  since  quietness  and  ease  of  opera- 
tion depend  in  a  large  measure  upon 

these  two  items.  A  250  mmfd.  condenser 
and  a  5  megohm  leak  are  well  adapted 
for  use  with  a  UV199  tube. 

Short  R.  F.  Leads 

SCHEMATICALLY  the  circuit  is 

^  shown  in  Figure  1.  By  exercising  his 
ingenuity,  the  builder  can  assemble  the 
parts  and  wire  the  set  so  that  none  of 
the  radio  frequency  leads  (shown  by 
heavy  lines  in  the  diagram),  need  exceed 
three  inches  in  length.  A  one  step  ampli- 

fier may  be  added  in  the  usual  manner, 
or  the  output  leads  may  be  connected  to 
the  input  terminals  of  the  first  trans- 

former of  your  broadcast  receiver,  thus 
the  same  amplifier  can  be  utilized  for 
both  sets.  The  reader  will  no  doubt  be 

impressed  by  the  simplicity  of  this  equip- 
ment and  by  the  ease  with  which  it  may 

be  constructed.  Simplicity  and  efficiency 
go  hand  in  hand  on  the  short  wave- 
lengths. 

As  mentioned  before,  the  variable  grid 
condenser  is   used   for  station   selection, 
and    the    plate    condenser    accomplishes 

(Please  turn  to  page  36) 
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regeneration  control.  The  entire  range 
from  approximately  95  to  12  meters  is 
covered  by  substituting  the  different  grid 
coils.  It  will  be  found  that  the  ranges  of 
the  individual  coils  overlap  somewhat,  so 
that  every  part  of  the  band  is  accessible. 

Practically  all  communication  on  the 
short  wavelengths  is  carried  on  in  Conti- 

nental telegraph  code.  If  the  reader  is 
unacquainted  with  this  code,  he  should 
be  able  to  learn  to  copy  it  at  a  reasonable 
rate  in  a  few  weeks  by  applying  himself 
diligently  to  practice  with  a  hand  key 
and  test  buzzer,  and  to  listening  to  the 
many  stations  operating  on  the  high 
frequencies. 

Amateur  Bands 

/^iUR  government  has  assigned  the 
^-'  following  bands  of  wavelengths  to 
amateurs:  150-200,  75-85.7,  37.5-42.8, 
18.7-21.4,  4.69-5.35,  and  .7477-.7496 
meters.  The  five  meter,  and  74  centi- 

meter bands  are  still  more  or  le*  in  the 
laboratory  stage  of  development,  but 
the  20,  40,  and  80  meter  bands  are  in 
daily  use  by  hundreds  of  amateurs  who 
maintain  contact  with  foreign  amateurs 

in  practically  every  part  of  the  globe — a 
feat  which  would  be  utterly  impossible 
on  higher  wavelengths  with  the  low 
inputs  in  vogue  among  amateurs.  Per- 

haps the  most  international  "DX"  work is  carried  on  near  the  40  meter  band. 
European  amateurs  are  to  be  found 
nightly  in  the  neighborhood  of  45  meters, 

whereas  the  South  American  "hams" 
take  their  evening  siestas  around  36 
meters.  Our  Australian  brethren  infest 
these  same  wavelengths  in  the  early 
hours  of  the  morning. 

The  question  naturally  arises:     "Why 
are     these     high    frequencies    so     much 

more  effective  than  the  lower  ones?" 
The  "Heaviside"  theory  of  short  wave 
propogation  is  quite  generally  accepted  as 
an  explanation  of  this  phenomenon. 
The  theory  in  its  commonly  accepted 
form  is  outlined  briefly  as  follows: 

Physicists  tell  us  that  the  actions  of 

the  sun's  rays  on  the  strata  of  highly 

rarefied  gases  bounding  the  earth's 
atmosphere  cause  the  gas  molecules  to 
be  ionized,  forming  a  conducting  layer 
varying  in  altitude  with  the  intensity  of 

the  sun's  rays.  It  has  also  been  found 
that  short  radio  waves  show  a  marked 

tendency,  increasing  with  their  fre- 

quency, to  travel  less  along  the  earth's surface  and  to  shoot  out  at  a  tangent, 
only  to  be  reflected  back  again  by  this 
ionized  layer.  From  this  it  can  be  seen 
that  a  short  radio  wave  which  has 
traveled  to  this  hypothetical  layer  and 
back  again,  would  have  traversed  a  path 
of  very  low  resistance  and  absorption,  so 
that  a  comparatively  large  amount  of  the 
energy  leaving  the  transmitter  in  the 
direction  of  the  receiver  would  arrive  at 
its  destination  irrespective  of  the  distance 
traversed.  This  effect  is  somewhat 

noticeable  on  80  meters,  is  very  pro- 
nounced on  40  meters,  and  is  so  unusual 

on  the  20  meter  band  that  the  earth-wave 
is  entirely  absorbed  within  a  very  few 
miles  of  the  transmitter  and  there  is  ac- 

tually a  skipped  distance  where  no  signals 
are  received  until  the  point  is  reached 
where  the  reflected  wave  returns  to 

earth.  This  skipped  distance  is  com- 
monly 300  to  1,000  miles  on  20  meters 

in  daytime,  varying  with  the  wavelength, 
the  time  of  day,  the  season,  and  the 
latitude  of  the  receiver  and  transmitter. 
Short  wave  signals,  especially  those 
below  40  meters  are  remarkably  adapt- 
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able  for  daylight  communication  between 
distant  points.  Complications  such  as 
double-reflection  and  wave  polariza- 

tion are  frequently  encountered  in  this 
connection. 

Research  Field 

HPHE  foregoing  discussion  is  not  pre- 
•*■  sented  as  anything  new  or  in  the  least 
unknown  to  the  older  members  of  the 
radio  game,  but  as  something  which  may 
be  of  interest  to  the  more  recently 
knighted  fans,  who  may  desire  to  gain  a 
contact  with  the  astounding  develop- 

ments which  have  taken  place  in  the  last 
year  or  two.  A  short  wave  receiver  and  a 
desire  for  information  may  bring  you  in 
touch  with  a  field  of  research  that  will 

produce  facilities  of  communication  even 
more  inconceivable  than  the  present. 

In  the  event  the  builder  does  not  care 
to  wind  the  coils  on  a  solid  form  and 

space  them,  he  may  adopt  the  expedient 
shown  in  Figures  2,  3  and  4  in  which  the 
coils  are  wound  on  a  form  made  up  of  11 

dowell  pins,  using  the  "over  one  and 
under  one"  winding.  The  manner  of 
tying  the  knots  on  the  turns  is  shown  in 
Figure  6,  and  again  in  Figure  5.  The 
No.  14  DCC  wire  is  used  on  account  of 

its  rigidity  which  is  highly  desirable  in 
short  wave  work  where  even  a  slight 
deviation  in  the  spacing  of  turns  (such  as 
shaking),  will  prevent  camping  on  a 

received    wave's   signal. 
Readers  interested  in  the  short  wave 

theory  might  find  considerable  informa- 
tion in  the  article,  on  Page  13  of  the 

February  issue  of  Radio  Age,  written  by 
Dr.  E.  F.  W.  Alexanderson;  also  his 
comments  in  this  issue  of  Radio  Age  on 

"Horizontal  reception  of  Broadcast 

Waves." 

Here  is  the  finished  receiver  in  use  at  9CXX  described  by  Mr.  Collins  in  this  article.    The  right  hand  condenser  is  a  150  mmf 
(.00015)  for  wavelength  tuning  and  the  left  hand  condenser  is  a  250  mmf  (.00025)  for  regeneration  control.     The  coils  are 

mounted  as  shown  in  the  photograph  and  are  described  in  the  text  of  this  article 
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Universal  Wavelength  Range 
Feature  of  this  Receiver 

Plug-in  Inductances  Permit  Fan  to 
Jump  From  50  to  550  Meters  at  Will 

By  FRED  HILL 
(Associate  Editor) 

TRUE  radio  fans  are  never  satisfied. 
The  boundaries  of  Amateurdom 

and  Broadcastiana  can  never  be 

fixed  by  the  League  of  Nations.  Alex- 
ander sighed  for  other  worlds  to  con- 

quer where  if  he  had  had  a  good  type  of 
receiver  he  could  have  done  so  and  not 

worried  latter-day  students  with  his 
weeping.  The  B.  C.  L.,  vintage  1926, 
soon  tires  of  the  endless  saxophone 
solos  and  butter  quotations  on  the  air, 
and  pines  for  the  solitudes  of  Continental 

code  while  the  ham  grows  dizzy  under 
the  booming  of  the  millionth  and  one 
CQ  calls  heard  every  evening  on  amateur 
bands.  Each  is  forced  by  the  sheer 
monotony  of  their  lot  to  wish  for  the 
greener  pastures  just  across  the  road. 

All  of  the  foregoing  is  merely  a  pre- 
lude to  the  vital  story  about  to  be  told. 

You  can  make  your  receiver  as  uni- 
versal as  your  taste.  There  is  no  limit 

to  the  range  (in  meters — not  miles) 
over  which  your  tuning  condenser  can 
sweep  with  its  scythe-like  stroke,  mowing 
down   station   after  station. 

YITE  grant  you  there  is  nothing  new 
»^  in  the  idea.  It  has  been  done 

before — a  long  time  ago  by  General 
Radio  for  the  benefit  of  the  amateurs, 
but  it  is  being  done  better  now-a-days 
as  the  further  reading  of  this  story  will 
disclose. 

Heretofore  whenever  anyone  made 
up  a  set  of  plug-in  inductances  they 
made  them  two  circuit;  primary  and 
secondary  for  the  r.  f.  portion  of  the 
circuit,  and  secondary  and  tickler  for 
the  regenerative  portion.  The  antenna 
tap  was  brought  in  on  the  secondary. 
The  relationship  of  the  r.  f.  primary 
to  the  secondary  was  fixed.  This  scheme 
may  have  been  delightful  to  the  chap 
who  did  not  care  for  experimenting,  but 
for  the  fellows  in  the  experimental  end 
of  the  science  who  like  their  regeneration 
strong  and  their  signals  bold,  the  idea 
did  not  work  so  well. 

But  now  both  camps  have  been  ap- 
peased; the  tinkerer  can  tinker  until 

Gabriel  puts  on  his  millennium  program, 
while  the  staid  listener  can  extract  the 
last  ounce  of  joy  from  programs  on  all 
waves,  which  should  keep  him  up  until 
4  a.  m.  now  instead  of  2  a.  m.  as  before, 
since  the  range  of  his  receiver  has  been 
increased. 

TN  designing  these  new  plug-in  induct- 
■"■  ances,  Silver- Marshall,  Inc.,  made 
provision  for  a  variable  primary;  that 
is,  variable  in  inductive  relation  to  the 
secondary.  The  primary  is  wound  on  a 
small  rotor  which  fits  inside  the  tube  on 

which  the  secondary  and  tickler  coil 
windings  are  placed.  Then  to  make  the 
picture  complete  they  arranged  six 
studs  on  the  base  of  the  coil  form,  which 
fit  into  six  like  spring  clips  on  the  inner 
face  of  a  circular  coil  socket.  And  that 
is  the   complete   story. 

In  Radio  Age's  laboratory  we  have 
been  always  more  or  less  skeptical 
regarding  claims  made  for  apparatus 
and  we  try  to  put  as  much  of  new  ma- 

terial to  the  acid  test  as  it  is  possible 
to  do.  In  this  case  we  secured  a  coil 
socket,  and  a  coil,  and  with  remaining 
apparatus  on  hand  built  up  the  short 
wave-long  wave  receiver  which  is  pic- 

tured in  the  blueprints  on  pages  38 
and  39  of  this  magazine. 

The  results  more  than  justified  our 
curiosity;  the  amateurs  from  SO  meters 
up  boomed  in  with  fierceness;  the  Radio 

Corp's  short  wave  trans-Atlantic  sta- 
tions shattered  our  eardrums  while  the 

broadcasters  were  received  in  orderly 
fashion  from  the  lowest  in  the  U.  S. 
allocation  to  the  highest.  If  we  had 
been  so  minded  (and  we  may  yet  do  it) 
we  could  have  secured  a  blank  coil 

from  Silver- Marshall  and  wound  up  a 
special  inductance  with  very  fine  wire 
for  the  higher  bands  on  which  generally 
nothing   but   code   can   be   found. 
The  general  scheme  of  connections 

is  shown  in  Figure  7  of  the  blueprint 
on  page  38.  It  is  the  conventional  con- 

denser control  method  of  regeneration 
worked  out  by  Weagant  a  long  time 
ago  in  an  attempt  to  get  around  the 
even-then-famous  Armstrong  regenera- 

tive; it  has  been  used  by  amateurs  for 
years;  popularized  through  the  listeners 
ranks  by  Reinartz  and  masqueraded 
under  various  nom-de- circuits.  It  is  by 
test  and  the  judgment  of  the  radio 
fans  the  simplest,  best  and  most  eco- 

nomical method  of  regeneration  control, 
with  all  respects  to   Mr.   Armstrong. 

SCHEMATICALLY  the  antenna  is 
shown  going  to  contact  1  on  the 

socket  while  the  ground  goes  to  con- 
tact 2.  While  contacts  2  and  4  are  not 

shown     connected,     they     may     be     tied 

together  if  it  is  desired  to  ground  the 
negative  A  battery,  although  if  that  is 
done  you  will  have  to  use  a  grid  con- 

denser and  leak  and  eliminate  the  C 
battery  which  in  this  particular  circuit 
causes  detection  in  the  detector  and  at 
the  same  time  biases  the  audio  stage. 
For  code  work  the  bias  is  not  required,, 
while  for  broadcast  work  it  should  be 
used. 

Contact  3  is  the  grid  contact  while  4 

is  the  grid  return.  Across  these  con- 
tacts a  .00017  mfd  3.  1.  f.  condenser  is 

placed.  This  is  shown  as  C-l  in  the 
schematic,  while  the  regeneration  con- 

trol is  a  .00025  mfd  s.  1.  w.  condenser^ 
shown  as.C-2.  (For  amateur  work  the 
.00017  should  be  used — for  broadcast 
work  the  .00035  mfd  on  which  the  coil 
ranges    are    based,  should    be    utilized.) 

Contact  5  goes  to  the  stator  of  the 

regeneration  condenser,  C-2  while  con- 
tact 6  goes  to  the  plate  of  the  detector 

tube  as  shown  in  the  circuit. 

DETAILS  of  the  audio  transformer 
are  shown  schematically.  The  use 

of  a  rheostat  is  optional.  In  our  case 
we  used  a  Daven  ballast  resistor  for 

two  quarter  ampere  tubes  in  parallel 
and  did  away  with  the  rheostat  since 
we  did  not  use  a  critical  detector.  The 
r.  f.  choke  consists  of  200  turns  of  No. 
32  DCC  wire  wound  on  a  one  inch  form. 

The  set  is  16  inches  long,  5  inches 
high  and  5  inches  deep,  and  is  shown 
isometrically  in  Fig.  9  on  page  39.  The 
set  should  be  wired  by  the  schematic 
Figure  7.  A  detail  sketch  of  the  coil 
form  is  shown  in  Fig.  8. 

The  sub-panel  is  attached  to  the  main 
panel  by  means  of  2  cut  down  Benjamin 
brackets.  The  coil  socket,  detector 
socket,  r.  f.  choke,  audio  transformer 
(6-1  ratio)  and  amplifier  socket  all 
mount  on  the  sub-panel,  while  the  wave- 

length condenser,  the  rheostat,  the 
regeneration  condenser  and  the  Centralab 
modulator,  used  for  audio  transformer 
volume  control,  are  mounted  on  the 

panel. 

Ranges  of  the  coils  are:  111C  50 
to  110  meters;  11  IB  90  to  210  meters 
and    111A    190   to   550   meters. 

There  are  some  other  features  of 
these  coils  that  make  them  especially 
desirable  but  we  cannot  tell  you  about 
them  at  the  present.  However  you 
might  watch  Radio  Age  for  further 
developments    along    these    lines. 
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Conducted  by  Fred  Hill 

THE  material  appearing  under  the  title  "  Pickups  and  Hookups  by  Our  Readers"  in  RADIO  AGE,  is contributed  by  our  readers.  It  is  a  department  wherein  our  readers  exchange  views  on  various  circuits 
and  the  construction  and  operation  thereof.  Many  times  our  readers  disagree  on  technical  points,  and  it 
should  be  understood  that  RADIO  AGE  is  notiresponsible  for  the  views  presented  herein  by  contributors, 
but  publishes  the  letters  and  drawings  merely  as  a  means  of  permitting  the  fans  to  know  what  the  other 
fellow  is  doing  and  thinking. 

SHIELDING  of  receivers  for  those 

in  localities  where  broadcast  sta- 
tions abound  or  where  power  line 

and  other  extraneous  noises  worry  the 
fan,  seems  to  be  the  best  bet  yet,  either 
with  the  toroid  coils  or  with  the  straight 
solenoids,  as  long  as  the  coils  are  kept  a 
reasonable  distance  from  the  shield.  A 

story  on  page  5  of  this  issue,  will  give 
some  details  of  interest.  One  of  the 
pleasures  we  had  in  test  work  in  the 
laboratory  was  placing  a  regenerative 
set  and  two  stage  amplifier  in  a  metal 
shield  with  the  lid  open;  take  off  the 
antenna  and  ground  connections  and 
tune  in  the  locals.  You  can  get  good 
signal  strength  that  way.  Then  slowly 
allow  the  cover  to  come  down  over  the 

top  of  the  shield.  At  a  certain  point  the 

volume  of  the  signals  will  increase  wonder- 
fully and  then  decline  rapidly  as  the 

cover  gets  lower  and  lower  until  when 
the  cover  is  just  about  closed  the  signals 
are  swallowed  up  and  only  a  faint  peep 
of  the  carrier  can  be  heard.  Make  sure 

in  shielding  that  you  do  not  allow  too 
many  holes  in  the  shield  or  else  the  shield 

will  be  useless.  We  don't  ground  ours — 
merely  let  the  shield  float.  Also  be  care- 

ful in  putting  jacks  and  other  instru- 
ments on  the  metal  panel  to  see  that 

insulating  washers  are  spaced  properly 
to  prevent  actual  contact  with  the  metal. 

"A/T ANY  features  included  in  the  pages 
-'-*J-  of  Radio  Age  always  appeal  to 
Charles  Chapman,  706  Burns  St.,  Forest 
Hills,  N.  Y.,  who  delights  in  sending  us  a 
list  of  162  stations,  including  seven  of 
the  foreign  stations.  A  long  time  ago 
we  adopted  the  practice  of  not  listing 
the  call  letters  heard  on  account  of  space 
requirements. 

GEORGE  HAAS,  Jr.,  R.  1,  Box  713, 
San  Gabriel,  Calif.,  had  the  thrill  that 

comes  once  in  a  life  time  recently  when 
the  Los  Angeles  broadcasters  piped  down 
for  the  Radio  Ball  and  no  one  was  on  the 

air  to  interfere  except  KTBI,  whom  the 

Coast  fans  have  dubbed  the  "meanest 

station  on  the  coast."  However  despite 
the  silent  portion  of  the  night  there  were 
plenty  of  bloopers  on  the  air  lanes  who 
prevented  hard  workers  from  achieving 
the  full  measure  of  their  ambition. 

DIAL  TWISTERS 

706  Burns  St. Forest  Hills,  N.  Y. 
George  Haas,  Jr.   
Peter  Moizuk   

..R.  1,  Box  713  .    .. San  Gabriel,  Calif. 

..14417  Darley  Ave... ..Cleveland,  Ohio 
V.  R.  Kerr-   ..Ernhold     ..Saskatchewan,  Canada 
L.  D.  Van  Walkenburgl i  P.  O.  Box  58   ..Pedro  Miguel,  C.  Z. 
Robert  E.  McMonigle ..2  Hybla  St..   ..N.  S.  Pittsburgh,  Pa. 

Julius  Greenfield   ..3442  East  128th  St Cleveland,  Ohio 
.3442  East  128th  St. 
..Minn.  L.  8b  P.._   

..Cleveland,  Ohio 
-Hibbing,  Minn. M.  W.  Mann.....   

H.  O.  Warren   .556  Golden  Gate  Av.San    Francisco,    Calif. 
F.  E.  Hammer   ..1586  23rd  St   -Milwaukee,  Wis. 
E.  E.  Surber     ..830  East  Market  St Louisville,  Ky. 

Carl  Newman     .1306  Morton  Ave... -Louisville,  Ky. 

Owen  Bailey   ...522  Reynolds  Ave. ..Columbus,  Ohio 
Axel  Jensen   ..15743  Joslyn  Ave... ..Detroit,  Mich. 
Arthur  Free   ..R.  F.  D.  6..   ..Jackson,  Mich. 
Freeman  J.  Santos   ..83  Wesleyan  Ave... Providence,  R.  I. 
Don  L.  Kooken.   ...Box  153   ..Garrett,  Ind. 
Ronald  Pomeroy..   .Woodburn,  Ore. 
Russell  A.  Catana   ...122  Pearl  St   .Trenton,  N.  J. 

J.  A.  Grant      ... .16  Hillcrest  Ave   ..St.  Catherine,  Can. 
Walter  D.  Murphy   ...1788  Lanier  Place.. .Washington,  D.  C. 
Elmer  A.  Johnson   ...2553N.HalstedSt. ..Chicago,  111. 

FREEMAN  J.  SANTOS  sends  us  a 
Ham-o-graph  written  on  telegraph 

forms  from  83  Wesleyan  Ave.,  Provi- 
dence, R.  L,  in  which  he  compliments 

Radio  Age  on  its  editorial  content.  He 

winds  up  by  saying  "I  shall  keep  on 
buying  Radio  Age  and  patiently  waiting 
for  an  isometric  diagram  of  the  perfect 

receiver — so's  your  old  man."  O.  K. 
Mr.  Santos — when  the  perfect  receiver 
is  designed  you  will  find  it  in  Radio  Age. 

LOUISVILLE,  KY.,  has  a  fan  in  the 
person  of  E.  E.  Surber,  840  East 

Market  St.,  who  uses  a  two  tube  regener- 
ative set  and  covers  the  American  conti- 
nent in  search  of  distant  stations.  His 

catch  numbers  86  during  the  course  of  a 
month  and  many  western  and  southern 
(Mexico)  stations  are  included. 

WALTER  D.  MURPHY,  1788  Lanier 
Place,  Washington,  D.  C,  likes 

the  department  in  which  this  is  found, 
but  wonders  why  we  do  not  enlarge  it  by 
addition  of  the  DX  lists.  We  did  that 
for  a  long  time,  but  found  the  majority 
of  readers  preferred  not  to  have  the  DX 

lists  printed,  so  in  deference  to  the  ma- 
jority we  discontinued  the  practice.  Mr. 

Murphy's  work  with  a  single  tube  is  good 
and  he  gets  the  button  even  if  we  do  not 

print   the   list. 

SOUTH  AMERICAN  stations  were 
pulled  in  during  the  recent  Interna- 

tional test  by  Carl  Newman,  1306  Mor- 
ton Ave.,  Louisville,  Ky.,  who  brought 

in  OAX  at  Lima,  Peru.  He  also  picked 
up  the  Mexican  stations. 

ROBERT  E.  McMONIGLE,  2  Hybla 
St.,  N.  S.  Pittsburgh,  Pa.,  takes  time 

to  write  up  a  log  of  137  stations  he  has 
heard  from  his  home  town,  from  which 
we  would  surmise  that  even  KDKA  and 
WCAE  do  not  bother  him  to  a  very  great 

degree. 
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TWO  FANS  in  the  same  family,  Julius 
and  Nelson  Greenfield,  3442  East 

128  St.,  Cleveland,  Ohio,  report  good 
success  with  the  conventional  three  cir- 

cuit set  shown  in  blueprint  form  in  the 
Radio  Age  for  December,  1925.  This 
same  model  can  be  made  even  better  by 
the  addition  of  one  stage  of  r.  f.,  some- 

what on  the  order  of  the  article  on  page 
21,  January,  1926. 

MW.  MANN,  at  the  Minnesota 
.  Power  and  Light  Co.,  at  Hibbing, 

Minn.,  is  getting  great  results  from  his 
set  and  reports  good  audibility.  He 
complains  a  little  of  body  capacity  but 
gets  around  it  by  means  of  the  well  known 
pencil  and;  rubber  scheme  of  moving 
the    dials. 

XT  O.  WARREN,  556  Golden  Gate 
J--"-.  Ave.,  San  Francisco,  Calif.,  takes 
page  64  out  of  the  Radio  Age  and  fills 
it  in  with  all  of  the  DX  work  he  has  done 

— a  very  simple  and  effective  method  of 
making  up  a  log  since  the  various  chan- 

nels are  already  outlined  and  can  be 
filled  in  readily.  He  also  furnishes  several 
calls  not  on  our  last  list.  In  connection 
with  this  our  April  number  has  the  final 
government  broadcast  list  as  approved 
by  the  Department  of  Commerce  on 
January  30.  However  we  have  even 
seen  the  government  make  mistakes; 
in  one  of  their  publications  they  spoke 

of  "harmonies"  when  they  meant  har- 
monics. They  also  deleted  several  sta- 

tions through  error  and  are  now  busy 
reinstating  them   in  the  list. 

DETER  MOIZUK,  14417  Darley  Ave., 
-*-  Cleveland,  Ohio,  says  he  has  trouble 
with  an  old  ultra-audion  because  of  some 

of  the  broadcasters  covering  the  face  of 
his  dials.  Probably  a  small  fixed  con- 

denser in  the  antenna  lead  might  help. 
Also  rearranging  the  circuit  so  it  will  not 
radiate  will  help  the  neighbors  too.  See 
page  21  January,  1926,  Radio  Age  for 
a  circuit. 

YT  R.  KERR,  Ernfold,  Saskatchewan, 
*  .  Canada,  furnishes  an  interesting 

list  of  long  distance  work  which  takes  in 
about  most  of  the  worth  while  stations 
on  the  continent  (our  continent).  His 
location,  like  New  Brunswick,  seems  to 
be  a  good  one  for  DX  and  if  we  ever  get 

enough  money  to  retire  on  we  will  prob- 
ably visit  those  two  locations  to  do  some 

work. 

LD.  VAN  WALKENBURGH,  P.  O. 
.  Box  58,  Pedro  Miguel,  Canal  Zone, 

tells  us  that  when  he  wants  entertainment 

he  always  tunes  in  KDKA  on  the  short 
wave  (about  61  meters)  and  lets  the  loud- 

speaker go  full  blast.  He  also  uses  WJZ 
on  about  70  meters.  Canal  Zone  fans 

have  plenty  of  interference  on  account 
of  600  meter  ship  work,  NBA  on  the  arc 

and  several  other  government  trans- 
mitters for  naval  and  military  work. 

BY  WAY  of  contrast  we  have  a  letter 
from  F.  E.  Hammer  of  1586  23rd 

St.,  Milwaukee,  Wis.,  who  reports  trouble 
with  the  three  circuit  set  in  the  December 

blueprint  section.  He  started  to  build 
the  set  for  his  three-year-old  daughter 
(who  by  the  way  can  tune  most  any  of 
her  father's  sets)  but  has  struck  a  snag 
and  has  had  to  rebuild.  We  do  not  know 

what  to  say  in  regard  to  this  matter. 
Two  previous  correspondents  report 
great  luck;  one  has  poor  luck.  Suggest 

going  over  the  schematic  again  and  fol- 
lowing it  religiously.  The  circuit  is  as 

simple  as  pie — and  the  results  should  be 
a  foregone  conclusion. 

An  Index  to  the  Best  in  Radio  Hookups! 
How  long  have  you  postponed  making  that  favorite  hookup  of  yours  because  you  couldn't  find  reliable  and  clear 
diagrams?  We  have  laid  aside  a  limited  number  of  back  issues  of  RADIO  AGE  for  your  use.  Below  are  listed 
hookups  and  diagrams  to  be  found  in  them.  Select  the  ones  you  want  and  enclose  30  cents  in  stamps  for  each  one 
desired. 

January,  1924 

— Tuning  Out  Interference— Wave  Trnps- 
— Filters 
— A  Junior  Super-Heterodyne. 
— Puflh-Pull  Amplifier. 

March,  1924 

— An  Eight-Tube  Super-Heterodyne. 
— A  simple,  low  loss  tuner. 
— A  Tuned  Radio  Frequency  Amplifier. 
—Simple  Reflex  Set. 

April,  1924 

— An  EfEoient  Super-Heterodyne  dully  il  lustra  ted ) . 
— A  Ten  Dollar  Reoeiver. 
— Anti-Body  Capacity  Hookups. 
— Refleiing  the  Three-Circuit  Tuner. 

May.  1924 
— Construction  of  a  I 
—Radio  Panels. 
— Third  Installment 

Simple  Portable  Set. 

ol  Radio  As*  Data  Sheets. 

June.  1924 

— Important  Faetors  in  Constructing  a  Super-Heterodyn 
— A  Universal  Amplifier. 
— Adding  Radio  and  Audio  to  Baby  Heterodyne 
—Radio  Ace  Data  Sheets. 

July,  1924 
— A  Portable  Tuned  Impedanoe  Reflex. 
—Operating  Deteotor  Tube  by  Grid  Bias. 
—A  Three-Tube  Wiiard  Cirouit. 

— Breaking  Into  Radio  Without  a  Diagram. 
— The  English  4-EIement  Tube. 
—Filtered  Heterodyne  Audio  Stages. 
— An  Audio  Amplifier  Without  an  "A"  Battery. 
September,  1(24 

— How  Careful  Mounting  W1U  Improve  Reception. 
— One  Tuning  Control  for  Hair's  Breadth  Selectivity. 
—Four  Pages  of  Real  Blueprints  of  a  New  Baby  Heterodyne 

November,  1924 
— Blueprints  of  a 

baok  Receive 
— A  3-Tube  Low  Loss  Regenerator 
— Mastering  the  3-Circuit  Tuner. 

Tube  Loop  Set  and  a  Capacity  Feed- 

— An  Effioient  Portable  Set. 
— A  Tuned  Plate  Regenerator. 
—Making  a  Station-Finder. 

February,  1925 
— A  Three  Circuit  Regenerator. 
— A  Real.  Low  Loss  Set. 
— Blueprints  of  a  S-tube  Reflex. 

March.  1925 
—A  5-Tube  R.  F.  Receiver. 
— How  to  Wind  Low  Loss  Coils. 
—A  Short  Wave  Receiver. 
— Blueprints  of  a  Two-Tube  Ultra 

Reflex. 
Audion  and  a  Regenerative 

April.  1925 
^   J  3-Tube  Portable  Set. 
— "B"  Voltage  from  the  A.  C.  Booket. 
— An  Amplifier  for  the  3-Cirouit  Tuner. 
— Blueprints  of  a  Five-Tube  Radio  Frequency  Receiver.. 

May,  1925 
— A  "Quiet"  Regenerator. 
— How  to  Make  a  Tube-Tester. 
—A  Unique  Super-Het  and  au  Improved  Reinarta. 
—A  Six  Tube  Portable  Receiver  Illustrated  with  Blueprints. 

June,  1925 

— Reducing  Statio  Disturbances. 
— A  8even-Tube  Super-Heterodyne. 
— Browning-Drake  Receiver. 
— Overcoming  Oscillations  in  the  Roberta  Reoeiver 
— An  Ideal  Set  in  Practical  Form. 

July, 1925 
— Learning  Tube  Characteristic*. —How  Much  Coupling? 

— Blueprints  of  Conventional  Radio. 
— Symbols  and  Crystal  Deteotor  Cirouit. 
August,  1925— 50c  per  copy 
— How  to  Attain  Smooth  Tuning. 
— Alternating  Current  Tubes. 
— Deciding  on  a  Portable  Super — 
— And  a  big  dO-page  blueprint  section.  In  which  is 

blueprints  of  all  the  basio  circuit*  from  which  all  ra 
hookups  have  been  developed  since  the  birth  of  Radii 

September,  1925 
— Thirty-one  ways  to  prevent  self-oscillations. 
— Tuning  efficiency  with  two  controls. 
— Ideal  Audio  Amplifier  Circuits. — Blueprint  section. 

October.  1925 
— Auto-Transformer  Coupling. 
— Some  Faota  about  Quality. 
— An  Improved  Slide- Wire  Bridge. 
— Blueprints  of  Circuit*  Using  Single  and  Dual  Controle. 

—A  Good  Audio  Oscillator. 
— An  Effioieot  Short- Wave  Transmitter. 
—Blueprints— Adding  R.  F.  Stages. 

December.  1925 
— Tuned  R.  F.  and  Regeneration. 
— Radio  Age  Mode!  Receiver. 
— Inductive  Gang-Control  Reoeiver. 
— Tuning  with  Chart  Curves 

January,  1926 
— Radio  Age  January  Model  Set. 
—A  Four-Tube  Toroid  Set. 

— Power  Supply  Device — Blueprint  Feature 
— Finishing  Your  Radio  Cabinet. 

Radio  Age,  Inc:,  500-510  N.  Dearborn  St:,  Chicago 
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BUILD  THE 

theRECEIVERthat 
holds  4 -world 

RECORDS 
ALL  FULLY  VERIFIED 

(1)  Longest  distance  ever  received  on  a  loop 
aerial — 8,375  miles. 

(2)  Most    consistent    reception    of   stations 
6,000  to  8,000  miles  distant— 117  pro- 

grams in  three  months. 
(3)  In  2   1-4  hours,  brought  in  six  different 

stations — all  over  6,000  miles  distant. 
(4)  Received    greatest    number    of   stations 

located  6,000  or  more  miles  away. 
NEW  REPORTS 

Dr.  Sidney  Kuh  of  Chicago,  Illinois,  writes: 

"Have  just  received  certificate  showing  re- ception 2LO  London  on  my  Worlds  Record 
Super  9  in  spite  of  adverse  conditions  test 
week — some  accomplishment  for  any  re- 

ceiver." 
Last  year  a  Worlds  Record  Super  9 
brought  2L0  into  Chicago  with  loud 
speaker  volume  on  a  loop. 
Mr.  M.  F.  Beaudoin,  Winter,  Wisconsin, 

writes:  "Constructed  Worlds  Record  Super 
9  with  your  parts  and  instructions — On 
North  Woods  trip  picked  up  118  stations 
in  six  hours— Got  Australia,  Mexico,  Alaska 
and  Cuba — California  stations  came  in  like 
locals — Have  tried  best  receivers  made — 
Yours  (The  Worlds  Record  Super  9)  outpoints 

them  all." 
ALL  THE  PARTS 

Send  for  data  on  all  the  parts  necessary  to 
make  an  exact  duplicate  of  this  marvelous 
receiver  together  with  complete  instructions, 
blue  prints,  etc. 

pRpp  Mr.  Scott's  story  of  the  develop- *?  J>  n>n>  ment  of  his  master  receiver  and 
proof  of  its  record-breaking  performances 
sent  on  receipt  of  stamped  and  addressed 
envelope. 
Dealers  and  Set  Builders,  write  for  discounts 

Scott  Radio  Laboratories 
35  S.  Dearborn  St.,  Chicago 

f  of  the  Supers" —so    wrote    Hem 
M.    Neely.    Editor 
Radio  in  the  home 
Philadelphia 

Get  This  Book 
Write  today  for  this  big  fascinating 
32-page  booklet  which  tells  how  you 
can  build  the  truly  amazing  new 
QUADRAFORMER  receiver 
Based  on  a  new  radio  principle, 
five  tubes  give  remarkable  results. 

Enclose  10c  and  you'll  have  it  by  return  mail 

Gearhart-Schlueter  Radio  Corp'n 
713  Voorman  Avenue,  Freano,  California 

Test  Your  Tubes  at  Home 
(Continued  from  page  10) 

and  showing  how  you  know  that  a  certain 
tube  is  not  a  good  one. 

Best  Ones  In  R.  F. 

TN  disposing  tubes  in  a  set,  it  is  well  to 
-*-  remember  that  the  most  sensitive  tubes 
should  go  in  the  radio  frequency  sockets, 
the  next  sensitive  in  the  detector  and  the 
worst  ones  in  the  audio,  replacing  these 

when  possible.  If  you  are  chiefly  interest- 
ed in  local  programs  and  in  getting  these 

with  particular  clarity,  you  may  reverse 
the  above  and  note  an  improvement  in 
quality  with  the  best  tubes  in  the  audio 
sockets.  The  reason  for  this  lies  in  the 

fact  that  a  good  tube  has  what  is  called  a 

"linear  characteristic"  that  is,  variations 
of  the  grid  voltage  caused  by  the  incoming 
modulations  cause  a  fluctuation  in  plate 
current  exactly  corresponding.  A  poor 
tube  does  not  follow  the  modulations  so 
well  and  the  result  is  distortion. 

The  fact  that  the  plate  current  reading 
is  so  much  less  with  a  negative  charge  on 
the  grid  may  explain  why  the  use  of  a 
"C"  battery  is  advised  so  much.  The 
"C"  battery  places  a  still  greater  negative 
charge  on  the  grid  than  with  the  "grid 
return"  connected  to  the  negative  A  bat- 

tery alone,  and  the  B  battery  current  is 

thereby  decreased  considerably — some- 
times by  one-half.  And  this,  without  any 

loss  in  volume  or  quality,  and  usually  an 
improvement  in  the  later. 

Tubes  play  a  bigger  part  than  you  think 
in  radio  set  sensitivity.  Keep  good  ones 
in  the  sockets  and  your  set  will  stay 
sensitive. 

Love  Story  Plots  Out  of  Style 
for  Radio 

IS  the  world  getting  tired  of  love 
stories?  Is  "So  they  kissed  and  lived 
happily  ever  after"  going  out  of 

style?  Out  of  more  than  a  hundred 
radio  dramas  submitted  by  fans  to  the 
contest  being  staged  by  WLS,  the  Sears- 
Roebuck  station,  and  the  Drama  League 
of  America,  an  alarmingly  small  number 
deal  with  that  fascinating  subject  of 
falling  in  love. 

The  domestic  scrimmage  ,  with  a  happy 
ending  of  course,  the  two  gun  tragedy 
that  ends  in  silence  and  smoking  pistols, 
the  crook  story,  the  social  farce,  the 
romance  of  long  lost  brothers  reunited, 

stirring  tales  of  rum  runners — all  these 
seem  to  be  crowding  from  the  stage  the 
good  old  fashioned  He  and  She  story 
which  for  thousands  of  years  has  reigned 

supreme. 
If  you  ask  the  radio  fan,  married  life 

is  much  more  romantic  than  old  fashioned 
romance.  Surprisingly,  perhaps,  the 
majority  of  plays  center  around  the 
little — and  big,  dramatic  moments  in 
married  life. 

The  purpose  of  this  contest  has  been 
two-fold:  to  find  out  what  radio  fans  want 

on  an  evening's  program,  and  to  establish, 
if  possible,  a  new  radio  art,  the  art  of  the 
drama.  So  far  the  radio  program  has 
been  largely  a  matter  of  pioneering,  of 
exploring     the     possibilities     of     sound. 

The  Magazine  of  the  Hour 

viii'iMitffi-iirairiii't-f'-MriiT'iMiiriiivvi'H J;,,,  M 

FREE! 
12-Cell-24-VoIt 
Storage'B'Battery Positively  given  free  with  each 

purchase  of  a  WORLD  "A" Storage  Battery.  You  must 
?end  this  ad  with  your  order. 
WORLD  Batteries  are  famous 
for  their  guaranteed  quality 
and  service.  Backed  by  years 
of  successful  manufacture  and 
thousands  of  satisfied  users. 
Equipped  with  Solid  Rubbei  se, 
an  insurer.  ■  -.rnin  r,  acid  and  leak- 

age. You  pave  60  per  cent  and  geta 

3-Year  Guarantee 

Bond  in  Writing  S^^lJU  Approved 
"«tt!LSs!j,frieDd*i"  ,'rhat'a  <»y  W  proof  *  and   Listed or  porxoTTnance.     bend  your  order  in  today. 
Solid  Rubber  Case  Radio  Batteries 

I       .no-Amperes   $11.25 
BJ    lit,  ip.     oa        13.2S 
6- Volt.  140-Amperes   14.00 

Solid  Rubber  Case  Auto  Batteries 
;i  V  .11.  ll-Plale   $11.25 

i  '.  Plate          13.25 
12-Volt.    7-Plate         16.0O Send  No  Money  fi^Mft 
we  will   ship  day  order  is  receiver),  by   Ex- 

press CO    D.,  subject  to  your  examination "    Battery  included. 

■  mm  ■  -'• 
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^3,000^10,000  a  year 
Want  to  make  big,  easy  money?  Learn 
howtoinBtall,operate,repair,conBtruct 
and  sell  Radios.  Write  now  for  facts 
about  the  amazing  opportunities  for 
Radio  experts,  and  our  special  offer  of  a 
FREE  1000-mile  receiving  set,  and  how 
you  can  quickly  train  at  home  by  mail. 

Be  a  Radio  Expert 
No  previous  experience  necessary.  Anyone 
with  ordinary  education  can  now  learn  Radio 
quickly  underour  simplified  home-study  plan. 
We  need  men  right  now  to  represent  our 
Association.  Be  the  Eadio  expert  in  your 

aorhood.  Get  your  share  of  the  big 
;.  Hundreds  about  you  want  Radios  and 
:  how  to  operate.  You  can  earn  enough 
1  right  from  the  start  to  pay  for  course. 

Nothing  difficult  about  it. 
Low  cost  and  easy  terms. 

FREE 
1,000-MILE 
Receiving  Set i  supply 

Don't  miss  this  big  special  offer 
FREE  all  parts  necessary  to  construct  a 
high-grade  1000-mile  receiving  set.  You  can 
sell  this  set  alone  for  practically  the  entire 
cost  of  the  course.  Send  for  the  facts  now. 
Find  out  all  about  this  big-pay  field .  Address 
Radio  Association  of  America 

451 3  Ravenswood  Ave.,  Dept.  24    Chicago,  III. 

See  That  Screwy 
A  screw-driver  adjust 
an  X-L 
edpl 

f)  ESTJLTS Al   clarity — greate 
authorities. 

A  slight  turn  obtaii 

•  stability. 

Model 

X-L 
VARIO 

DENSER 
olume  and 

tube  oscillation  oe 
utrodyne,  Roberts 

Browning-Drake,  McMurdo  Silver's  Knockout, acity  range  1.8  to  20  micro-micro  faradi 

Model  "G" With  grid  clips  obtains  the  proper  grid 
capacity  on  Cockaday  circuits,  filter 
and  intermediate  frequency  tuning  in 
heterodyne  and  positive  grid  bias  in  all 
sets.  Capacity  range  .00016  to  .00055 
and  .0003  to  .001  micro  farads.  Price, 
$1.50. 

X-L  Push  Post 
Push  it  down  with  your  thumb,  insert 

held.'     Releases  instantly.      Price   15c. 
Information  on  Request 

X-L  RADIO  LABORATORIES 
2424  Lincoln  Avenue  N.  Chicago, 

irfmericcm(§/ecfoc 
State  &  64th  Sts., 

IILTI^f-VeRniSR 
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Horizontal  Reception  of 
Broadcast  Waves 
{Continued  from  page  14) 

The  no-signal  should  be  designated  as  zero. 
Of  course  this  table  would  not  permit  the 

fine  shadings  encountered  in  different  val- 
ues of  signal  strength,  but  nevertheless  it 

would  throw  the  signals  into  one  of  the  four 
classes,  loud,  medium,  faint  and  no-signal. 

The  measurements  can  be  made  with 

either  a  super-heterodyne,  a  tuned  r.  f. 
set  or  a  regenerative  set,  but  arrange- 

ments should  be  made  to  completely 
shield  the  outfit  so  as  to  prevent  the 
possibility  of  local  pickup  on  any  of  the 
signals,  and  also  to  eliminate  as  much 
stray  noises  which  might  be  bothersome 
in  determining  the  relative  strength  of 
various  broadcast  station  signals. 

In  the  Department  of  Commerce,  in- 
spectors have  access  to  meters  known  as 

"field  strength  meters"  but  these  involve 
the  use  of  expensive  meters  and  com- 

plicated apparatus  not  within  the  reach 
of  the  average  broadcast  listener. 

A  S  between  the  loop  antenna,  as  the 
-^*-  average  reader  is  acquainted  with  it, 
and  the  Hertz  antenna  to  which  reference 
is  made  by  Dr.  Alexanderson,  it  is 
believed  the  best  would  be  the  latter  on 
account  of  its  being  acted  upon  by  the 
horizontally  polarized  waves,  while  being 
fairly  immune  to  the  vertically  polarized 
static  waves.  The  use  of  a  Hertz  an- 

tenna which  can  be  swung  around  in 
different  directions  and  at  different  angles 
would  be  the  most  acceptable  if  the 
broadcast  listener  is  in  position  to  erect 
one  on  his  own  premises. 

The  Hertz  antenna,  so  called  because 
of  its  having  been  the  simplest  form  of 
antenna  originally  used  by  Hertz  in  his 
early  experiments  with  transmission  of 
waves,  is  just  an  antenna  and  a  counter- 

poise, both  of  the  same  length,  instead 
of  an  antenna  and  a  ground.  The  ar- 

rangement of  the  antenna  and  counter- 
poise is  that  form  in  which  the  counter- 
poise is  a  continuation  of  the  antenna, 

with  a  break  in  the  middle  of  the  two. 

Diagrammatically  the  Hertz  antenna  is 
shown  in  one  of  the  figures  accompany- 

ing this  article.  This  type  of  antenna,  as 
well  as  the  loop,  should  be  ungrounded  in 
order  to  take  full  effect  of  directional 
qualities.  As  soon  as  a  ground  is  applied 
directly  to  the  circuit,  the  results  are 
thrown  out  of  balance  and  directivity 
is  no  longer  a  feature  of  the  calculations. 

TN  the  diagram  the  Hertz  antenna  is 
-*-  made  up  of  two  bamboo  (or  other 
light  material),  poles,  butted  together 
into  a  holder  with  a  rod  running  down 
vertically  by  means  of  which  the  antenna 
may  be  turned.  If  desired  the  arrange- 

ment can  be  put  on  a  universal  joint  so 
the  antenna  may  be  tipped  either  up  or 
down.  Attached  to  the  bamboo  poles 
are  two  wires,  fifteen  to  twenty  feet  in 
length,  one  forming  the  antenna  circuit, 
and  the  other  the  counterpoise.  These 
two  wires  come  down  through  the  vertical 

tube  and  go  to  the  receiver — the  leads 
should  be  included  in  a  shield  so  their 
vertical  portion  will  not  act  as  an  energy 
collector.  The  vertical  tube  can  be 

grounded  to  the  shield  of  the  receiver. 
Iri.  using  a  r.  f.  set  of  the  tuned  stage 
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type  the  Hertz  antenna  can  be  coupled 
capacitatively  to  the  ordinary  antenna 
coil  by  two  midget  condensers.  If  the 
ordinary  loop  is  used  the  leads  from  the 
loop  should  go  to  grid  and  filament  of  the 
first  tube.  If  a  super  is  used  with  a 
simple  loop  no  changes  will  be  necessary 
other  than  the  shielding  of  the  vertical 
lead-ins  and  the  set  itself.  If  used  with  a 
Hertz  antenna  the  leads  from  the  antenna 
should  go  through  capacity  coupling  to 
an  antenna  coupler  for  the  super.  While 
a  super-het  was  used  in  the  experiments 
related  by  Dr.  Pickard  (Feb.  QST), 
nevertheless  for  the  average  experimenter 
the  tuned  r.  f.  set  will  probably  be  more 
acceptable  on  account  of  the  absence  of 
haromonics. 

Those  who  live  within  the  city  will  be 
handicapped  in  putting  in  a  Hertz 
antenna  on  account  of  the  space  limita- 

tions, but  those  in  suburban  areas  and 
out  in  the  country  can  erect  the  Hertz 
type  without  a  great  deal  of  difficulty. 

A  FIXED  Hertz  antenna  may  be  used 
•**-  by  those  in  the  city  and  can  be  in- 

stalled in  almost  any  attic.  The  scheme 
is  the  same  as  for  the  variable  type 

although  directional  effects  will  be  noted 
only  in  directions  for  which  the  antenna 
is  erected.  In  putting  in  such  an  energy 
collector  in  the  attic,  be  sure  to  get  the 
antenna  and  counterpoise  away  from  other 
wiring  in  the  house.  Probably  the  best  po- 

sition would  be  at  the  ridge  of  the  room 
where  the  antenna  and  counterpoise  would 
be  far  removed  from  any  lighting  circuits. 

There  are,  generally  speaking,  enough 
broadcast  stations  within  the  0-500  mile 
radius  to  afford  many  broacast  listeners 
an  opportunity  of  making  measurements 
on  signals.  These  measurements  can 
be  made  even  on  those  stations  in  one 
or  two  directions  which  the  fixed  antenna 

picks  up  with  the  strongest  signal. 
While  the  General  Electric  has  done  a 

good  deal  of  work  on  the  transmission  end 
of  the  game,  not  much  research  on  recep- 

tion at  broadcast  wavelengths  has  been 
carried  out,  and  this  should  present  an 

opportunity  for  listeners  with  more  than 
the  usual  amount  of  radio  curiosity. 

D  k ITirRADIO CONSOLE 
i\  fl  U  Ll  MFG.  CO.  562  VEDDER  ST. 

CHICAGO.    WRITE   FOR    CIRCULAR 

FREE— Our  64-Page  Cat- 
alogue.  Filled  With  Radio 
Bargains.     Write  Today! 
RANDOLPH    RADIO    CORP. 
159  N.  UNION  AV.Dept.4 CHICAGO  ILL 
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Get  Out  and  Sell  to 
the  Farmers 

TPHE  time  has  not  yet  arrived  when  all 

-■•  farms  are  radio  equipped,  despite  re- 
ports that  practically  all  farmers  are  now 

listening  in.  According  to  a  survey  by  the 
Census  Bureau  in  twenty  states,  where 
there  are  1,853,869  farms,  only  109,992 
farms  now  have  radio  receiving  sets,  or  a 
trifle  less  than  six  per  cent.  The  census  of 
the  whole  48  states  is  not  yet  completed, 
but  out  of  the  twenty  listed  Illinois  makes 
the  best  showing  reporting  27,434  farms 
equipped  with  radio  sets,  Kansas  ranking 
next  with  13,189  sets. 

Last  September  the  Agricultural  De- 
partment reported  that  approximately 

555,000  farmers  owned  radio  sets  in  all 
states,  which  figure  represents  a  little 
over  eight  per  cent  of  the  total  of  6,372,- 
263  farms  in  the  forty-eight  states. 

The  figures  check  pretty  well,  evidently 
indicating  that  there  is  a  great  market  for 
radio  receivers  among  the  farmers  in 
practically  every  state.  With  the  ten- 

dency of  many  stations  to  broadcast  more 
agricultural  news  and  information  besides 
the  usual  line  of  entertainment,  religious 
services  and  other  features,  it  is  expected 
that  interest  in  reception  on  the  farms 
will  continue  to  increase. 

Decimal  Metric  Measures 
Urged  for  United  States 

A  DVOCATES  of  metric  standards  for 

-^*-  the  United  States  have  gained  an 
important  victory  in  Congress  by  suc- 

ceeding in  having  hearings  called  on  the 
Britten  Bill  (H.  R.  10),  despite  efforts  to 
block  consideration  of  this  measure.  The 
hearings  began  on  February  1  before  the 
House  Committee  on  Coinage,  Weights 
and  Measures,  of  which  Randolph  Perkins 
of  New  Jersey  is  Chairman. 

The  Metric  Bill,  put  forward  by  Fred 
A.  Britten  of  Illinois,  provides  for  the 
gradual  adoption  of  metric  units  of 
weights  and  measures  in  merchandising 
throughout  the  United  States  after  a 
transition  period  of  ten  years. 

Under  the  proposed  law,  manufacturers 
will  continue  to  use  any  measures  they 
desire  in  production,  but  commercial 
transactions  are  to  be  on  the  decimal 
basis,  already  employed  to  advantage  in 
United  States  coinage.  All  civilized  na- 

tions have  adopted  the  metric  standards 
except  the  United  States  and  the  British. 

Giant  Eby  Display 
A  MAMMOTH  display  post,  measur- 
^-  ing  six  by  ten  inches,  an  exact  replica 
of  their  Ensign  binding  post,  has  been 
made  up  for  use  by  dealers,  according  to 
an  announcement  made  by  the  H.  H. 
Eby   Manufacturing  Co. 

Wins  Award 

Frank  Conrad 

HPHE  Morris  Liebmann  Memorial  prize, 
-*-  awarded  annually  by  the  American 
Institute  of  Radio  Engineers  for  the 
most  important  contribution  to  radio 
progress,  was  presented  to  Frank  Conrad, 

assistant  chief  engineer  of  the  Westing- 
house  Electric  and  Manufacturing  Com- 

pany, in  recognition  of  his  work  in  short 
wave  development,  at  the  recent  annual 
meeting  of  the  society  in  New  York. 

The  prize,  a  check  for  $500,  was  pre- 
sented to  Mr.  Conrad  by  Dr.  J.  H.  Dellin- 

ger  of  the  U.  S.  Bureau  of  Standards, 
president  of  the  institute. 

Mr.  Conrad,  from  whose  amateur 
radio  station  KDKA  was  developed  the 
pioneer  broadcasting  station  of  the  world, 
discovered  that  the  short  waves,  con- 

trary to  general  opinion  at  the  time  he 
began  work  on  them,  were  better  for 
distance  transmission  than  the  longer 
ones;  demonstrated  that  they  could  be 
used  for  dependable  continuous,  daily 
transmission  over  long  distances  under 

the  exacting  demands  of  ordinary  com- 
mercial communication,  and  is  now 

directing  the  development  of  a  system 
of  feeding  a  chain  of  broadcasting  sta- 

tions with  programs  from  a  central  point 
by  means  of  the  short  wave. 

Moves  Office 

Ralph  Bretzer,  manufacturers'  repre- 
sentative, formerly  located  at  128  West 

42nd  St.,  New  York  City,  has  moved  his 
office  to  Suite  60,  160  West  45th  St., 
New  York  City. 

Change  in  Eastern  Sales 
Division 

'T'HE  Diamond  State  Fibre  Company 
-*-  has  announced  changes  in  its  Eastern 

sales  organization.  C.  M.  Bogert  is  now 
district  manager  for  the  state  of  Con- 

necticut with  offices  at  South  Norwalk, 
Connecticut. 
W.  R.  Elsenhans,  formerly  of  the 

Bridgeport  home  office  staff,  is  now  dis- 
trict manager  at  Philadelphia  with  offices 

at  822  Drexel  Building.  Messrs.  Bogert 
and  Elsenhans  will  be  in  charge  of  the 
sale  of  both  Diamond  Fibre  and  Celoron 

in  their  respective  districts. 

Second  Edition  of  Practical 
Radio 

ANNOUNCEMENT  is  made  by  the 
McGraw-Hill  Book  Co.,  Inc.,  370 

Seventh  Ave.,  New  York,  N.  Y.,  of  the 

printing  of  the  second  edition  of  "Prac- 
tical Radio"  by  James  A.  Moyer,  Direc- 

tor of  University  Extension,  Massachu- 
setts Department  of  Education,  and  John 

F.  Wostrel,  Instructor  in  Charge  of 

Industrial  Subjects  of  the  Massachu- 
setts Department  of  Education. 

The  book  comprises  271  pages  of 
popular  and  modern  treatment  of  radio 
for  the  fan  and  the  experimenter.  It  is 
well  illustrated  both  with  pictures  of 
apparatus  and  with  circuit  diagrams. 
The  price  is  $1.75. 

Benjamin  Coil 

A  NOTHER  product  has  been  added  to 
-^*-  the  Benjamin  line  with  the  announce- 

ment of  the  "Lekeless"  r.  f.  transformer, 
made  in  binocular  form,  with  self-sup- 

porting wire  turns. 
Supporting  insulation  is  found  at  only 

one  place  in  the  field  of  these  coils  for 
which  extremely  low  distributed  capacity, 
low  resistance  and  high  inductance  are 
claimed.  On  account  of  the  semi-restrict- 

ed field  the  angle  of  mounting  is  not  criti- 
cal. The  coils  are  manufactured  by  the 

Benjamin  Electric  Co.  and  are  shown 
in  the  picture  above. 
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R.  M.  A.  Secretary 

B.  W.  Ruark,  the  newly  elected  executive 

secretary  of  the  Radio  Manufacturers' 
Association,  and  who  was  assistant  to  the 
commissioner  of  the  Automotive  Equip- 

ment Association 

'T'HE  Radio  Manufacturers'  Associa- 
■*■  tion,  organized  less  than  two  years 
ago,  has  now  become  so  large  and  so 
representative  of  the  industry  it  is  neces- 

sary to  greatly  extend  its  activity  and 
to  set  up  machinery  for  more  compre- 

hensive work  for  the  industry  and  the 
public.  Announcement  to  this  effect 
has  just  been  made  at  the  Chicago  office 
of  the  organization. 

The  Board  of  Directors  of  the  Associa- 
tion recently  approved  a  budget  for  1926, 

calling  for  an  Executive  Secretary,  an 
Assistant  Secretary,  and  a  Director  of 
Publicity,  as  well  as  the  establishment 
of  permanent  headquarters  in  Chicago. 
B.  W.  Ruark,  Assistant  to  the  Commis- 
missioner  of  the  Automotive  Equipment 
Association,  was  chosen  as  Executive 
Secretary,  and  Charles  H.  Porter,  who 
has  acted  in  that  capacity  since  the 
Association  was  organized,  was  selected 
as  Director  of  Publicity. 

This  change  marks  an  important  stage 
in  the  advancement  of  one  of  the  most 
uniquely  organized  trade  associations 
in  the  United  States.  A  year  ago  last 
May,  a  small  group  of  pioneers,  realizing 
the  need  of  an  association  in  the  radio 
industry,  gathered  together  and  launched 

the  Radio  Manufacturers'  Association, 
the  growth  of  which  has  been  so  rapid 
until  today  all  sections  of  the  United 
States  are  represented  in  its  membership 
and  the  Association  is  national  in  scope 
and  influence. 

With  an  eye  alert  to  the  interests  of  the 
consuming  public,  the  Association  in  its 
infancy  successfully  opposed  the  proposed 
federal  tax  of  ten  per  cent  on  all  radio 
apparatus.  It  later  obtained  a  sus- 

pension of  freight  rate  inceases  for  an 
extended  period  and  a  final  decision  from 
the  Interstate  Commerce  Commission, 
much  more  considerate  of  the  needs  of 
the  radio  public  than  would  have  resulted 

without  its  efforts.  In  these  accomplish- 
ments the  Association  saved  radio  users 

many  thousands  of  dollars. 

T3  Y  MAKING  it  possible  for  American 
-*-'  radio  manufacturers  to  obtain  li- 

censes under  the  radio  frequency  and 
reflex  circuits  owned  by  the  United  States 

Navy,  the  Association  contributed  great- 
ly to  the  advancement  of  the  industry 

with  consequent  benefits  to  users  every- 
where. It  sponsored  and  promoted  in 

1925,  the  Second  Annual  Radio  World's 
Fair  in  New  York  City  and  the  Fourth 
Annual  Rado  Show  in  Chicago,  t  he  two 
most  successful  radio  shows  during  the 
year.  It  has  made  notable  progress 
toward  stabilizing  the  industry  through 

standardization  and  simplification — and 
in  many  other  ways. 

In  securing  the  services  of  Mr.  Ruark 
the  Association  has  been  extremely  for- 

tunate. The  new  executive  is  a  native 
of  North  Carolina,  was  educated  in  the 
schools  of  that  state,  graduating  from 
Trinity  College,  now  Duke  University, 
Durham,  N.  C,  in  1914.  He  was  en- 

gaged in  school  work  in  North  Carolina 
for  a  while,  after  which  he  removed  to 
Detroit,  Michigan,  where  he  continued 
in  educational  work  and  at  the  same  time 
attended  the  Detroit  College  of  Law. 
From  the  time  he  entered  school  work, 
Mr.  Ruark  was  known  as  a  public  speaker 
of  unusual  ability.  While  head  master 
of  the  Hudson  School  for  boys,  he  en- 

larged his  activities  on  the  platform  and 
spoke  at  many  important  gatherings, 

among  them  the  World's  Salesmanship 
Congress  at  Detroit  in  1918. 

In  1918  Mr.  Ruark  became  identified 

with  the  automotive  equipment  indus- 
try, serving  since  then  prominent  manu- 

facturers and  wholesale  institutions  in 
various  sales  and  sales  executive  positions 

in  which  he  gained  a  practical  first-hand 
understanding  of  the  merchandising  prob- 

lems of  the  retailer,  wholesaler,  and  pro- 
ducer, as  well  as  a  nationwide  acquaint- 

ance with  the  men  of  the  industry,  many 
of  whom  are  now  large  operators  in  the 
radio  field. 

T^OR  the  past  three  and  one-half  years 
he  has  been  affiliated  with  the  Auto- 

motive Equipment  Association,  one  of 
the  strongest  trade  associations  in  the 
United  States,  first  as  Field  Secretary 
and  later  as  Assistant  to  the  Commis- 

sioner. In  this  work  he  has  been  in 

continual  touch  with  the  modern  mer- 

chandising methods,  has  become  ac- 
quainted with  the  principles  of  successful 

trade  association  operation,  which  well 

qualifies  him  for  the  position  of  Execu- 
tive Secretary  of  the  Radio  Manufac- 

turers' Association. 
Mr.  Porter,  the  new  Director  of  Pub- 

licity, is  one  of  the  best  known  news- 
paper men  of  the  United  States,  having 

held  important  executive  positions  with 
several  leading  newspapers.  About  four 

years  ago  he  engaged  in  general  pub- 
licity work  and  since  that  time  has 

handled  publicity  for  several  leading 
manufacturers  in  radio  and  other  fields. 
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U.  S.  Navy  is  Receptive 
to  Complaints 

T^HE  U.  S.  Navy  is  replacing  its  radio 
-*-  apparatus  with  non-interferring  ap- 

paratus as  rapidly  as  funds  and  develop- 
ment permit;  meanwhile  it  desires  to 

cooperate  with  all  users  of  radio,  a 
statement  from  the  Navy  Department 

points  out. The  navy  recognizes  that  it  does  create 
some  interference  in  radio.  Cooperation, 
however,  implies  assistance  from  the  other 
users  of  radio,  i.  e.,  the  public.  If  one  has 
a  complaint  against  navy  radio,  or  if  he 
thinks  he  has  one,  the  navy  wants  to  hear 
from  him.  That  is  the  first  step  in  coopera- 

tion. The  navy  will  take  the  next  step, 
which  will  be  to  devise  ways  and  means  of 

affording  relief  through  reducing  interfer- 
ence created  by  it,  or,  in  case  the  navy  is 

not  causing  the  disturbance,  to  demon- 
strate as  far  as  practicable,  where  the 

trouble  lies. 

Complaints  should  be  filed  with  Naval  • 
Districts  Commandants  and  not  with  the 

Navy  Department. 

Details  Not  Ready  on 
Static  Minimizer 

T)RESS  reports  of  a  static  eliminator 
•*■  attributed  to  him  have  been  greatly 
exaggerated,  according  to  Prof.  D.  J. 
Demorest,  of  the  Department  of  Metal- 

lurgy, Ohio  State  University,  at  Colum- 
bus, Ohio. 

In  a  recent  letter  to  Radio  Age,  Prof. 
Demorest  calls  his  device,  on  which  pat- 

ents are  pending  and  on  which  claims  have 

been  allowed,  a  "static  minimizer",  but 
states  that  any  details  of  its  construction 

or  the  operating  features  cannot  be  dis- 
closed for  some  time. 

Cleartron    Booklet    Tells    of 
Radio  Tubes 

AN  attractive  booklet,  entitled  "Radio 
-^*-  Tubes  in  the  Light  of  Modern  Re- 

search" has  been  issued  by  the  Cleartron 
Vacuum  Tube  Co.,  and  may  be  secured 
from  that  organization. 

In  addition  to  data  on  the  tubes  which 
this  company  manufactures,  the  booklet 
also  has  general  information  about  tubes 
and  shows  various  scenes  during  the 
course  of  manufacturing  receiver  tubes. 

New    Molding    Compound    is 
Developed 

ANNOUNCEMENT  is  made  of  the 
-^*-  development  of  a  new  molding  com- 

pound for  use  in  connection  with  the 
molding  of  bakelite,  by  the  General  In- 

sulate Co.  The  compound  has  flexibility 
to  a  degree  not  heretofore  practicable. 
The  compound  can  be  moulded  with  the 
finest  of  threads  or  metal  inserts,  into 
almost  any  shape  either  thick  or  thin. 
Two  pieces  can  be  cemented  together. 

Na-Ald  Adapters 
\  MONG  some  of  the  recent  issues  by 

■**■  the  Alden  Manufacturing  Co.,  are 

adapters  and  connectoralds,  for  use  in 
connection  with  the  UX  and  CX  based 
tubes  in   manufactured   receivers. 

These  two  items  have  been  added  to 
the  list  of  sockets  and  dials  in  which 
work  the  Alden  company  is  specializing. 
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Milwaukee  Firemen  Scale 
Musical  Heights 

(Continued  from  page  25) 

open  air  concerts  by  the  city's  park 
board  band  in  Washington  Park,  a  sum- 

mer feature.  Marquette  broadcasts  a 
Monday  evening  studio  program.  The 
university  has  two  studios,  one  in  the 
tower  of  Science  hall  near  the  operating 
room,  and  the  other  on  the  second  floor 
of  the  building  where  larger  gatherings 
of  artists  may  be  accommodated. 

TV/TOST  important  of  the  remote  control 

-L»  J-  is  at  Saxe's  Wisconsin  Theatre,  the 
biggest  theatre  in  the  state,  at  which  21 
microphone  placements  have  been  sta- 

tioned. From  this  remote  control  there 

are  regularly  broadcast  an  evening  hour 
of  organ  music  on  Wednesday  and  Fri- 

day; a  midnight  request  organ  recital  on 
Wednesday  from  11:30  to  12:30  p.  m.; 
an  hour  dance  program  from  10:30  to 
11:30  p.  m.  Wednesday  from  the  two 
orchestras  on  the  Wisconsin  Roof,  and  a 
Studio  Revue,  comprising  the  best  talent 
available  from  the  various  Saxe  Theatres 

throughout  the  city,  on  Friday  from 
8:30  to  10:00  p.  m. 

Another  remote  control  has  been  placed 
at  the  Milwaukee  Athletic  Club  with  five 

microphone  placements,  from  which 
there  is  broadcast  on  Monday,  Tuesday 
and  Thursday,  except  during  the  summer 
months,  an  hour  of  evening  dinner  music 
by  the  Milwaukee  Athletic  Club  orchestra 
and  various  studio  programs  on  the  same 
evenings  during  the  intermission  of  the 
orchestral.  Special  arrangements  at  the 
Milwaukee  Athletic  Club  permit  the 

broadcasting  of  any  banquet  or  entertain- 
ment which  might  be  held  in  any  of  the 

dining  rooms  or  private  rooms. 
Another  remote  control  has  been  in- 

stalled in  the  new  $2,000,000  home  of 
The  Milwaukee  Journal,  two  studios  and 
the  auditorium  being  used,  to  permit 
broadcasting  news  and  daily  talks  by 
specialists  on  the  staff,  as  well  as  musical 

programs. 

"T\EPARTMENT  editors  and  special 
■*-'  writers  on  the  staff  of  The  Journal 
broadcast  daily  concise  comment  on  the 
news  and  current  topics  in  the  form  of 

radio  editorials.  Day  time  "service 
schedules" — a  period  of  15  minutes  at 
11a.  m.,  and  30  minutes  at  4  p.  m.,  have 
been  added  to  the  regular  schedules  of 
WHAD,     at     which     times     there     are 
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featured  important  news  bulletins,  and 

sports,  finance,  market  and  produce 
reports,  with  special  reference  to  the 
Wisconsin  farmer.  At  the  same  time 

persons  on  The  Journal  staff  discuss, 
briefly  and  simply,  such  topics  as  the 
latest  books,  questions  of  investment, 
practical  golf,  boxing,  nature  study 

gardening,  radio  and  problems  of  the 
housewife.  The  afternoon  program  also 
includes  musical  numbers,  many  of 
which  are  given  by  Journal  employes. 
From  a  remote  control  at  the  Mil- 

waukee Auditorium,  the  city's  conven- 
tion building,  are  broadcast  the  many 

programs,  shows,  conventions,  political 
rallies  and  athletic  contests  held  there. 
Football  and  track  contests  are  reported 
from  a  remote  control  installed  at  the 

Marquette  University  stadium.  Cardi- 
nal Mundelein,  on  his  recent  visit  to 

Milwaukee,  talked  from  this  station. 
A  seventh  remote  control  station  places 

on  the  air  the  Sunday  afternoon  concerts 
of  the  Turnverein  Symphony  orchestra. 

Station  WHAD  operates  on  500-watts 
at  275  meters.  The  present  equipment 
is  such  that  750-watts  are  available  im- 

mediately and  1000-watts  can  be  had 
with  slight  changes. 

New  Silver-Marshall  Items 

The  four  items  shown  in  the  above  photograph  are  recent  releases  by  Silver-Marshall,  Inc.  The  little  condenser,  known 
as  type  340  (top  picture),  is  a  small  compensating  condenser  of  25  mmfd.  intended  for  balancing,  compensating  or  neutralizing. 
The  inductance  shown  at  the  left  is  the  type  114  inductance  made  with  a  rotor  coil  in  addition  to  the  other  two  windings.  The 
coil  is  shown  plugged  into  the  Silver-Marshall  socket,  which  carries  6  contact  studs.  In  the  center  is  the  type  316  condenser, 
made  so  a  line  of  variables  may  be  hooked  together,  shaft  to  shaft,  and  handled  for  single  control.  The  vernier  dial  shown  at  the 
right  is  type  801,    made  to  fit  any  condenser,  clockwise  or  counter-clockwise;  180  or  360  degrees.        It  has  reversible  scales  and  a 

ratio  of  14.5  to  1 
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Shall  They  Announce 
or  Chatter? 

(Continued  from  page  32) 
to  his  Waterloo,  can  be  placed  in  the 
category  of  humorus  stories,  (though  we 
believe  Mr.  Tyson  considered  it  a  trag- 

edy,) and  yet  you  will  find  him  a  favorite 
in  many  homes  where  WW  J  is  heard  day 

in  and  day  out.  In  Mr.  Tyson's  case  it 
seems  to  be  a  combination  of  common 
sense,  an  innate  courtesy  and  a  sincere 
desire  to  please  his  listeners  that  has 
brought  him  success.  He  is  at  his  best 
when  he  is  over  at  Ann  Arbor  telling  about 

the  mighty  Friedman's  passes,  or  hopeful- 
ly following  the  unlucky  Tigers  through 

one  of  their  disastrous  nine-inning  exhi- 
bitions. But  he  is  equal  to  any  occasion 

and  is  fully  as  much  at  home  broadcast- 
ing a  formal  concert  as  he  is  officiating 

at  an  informal  studio  affair, — a  versa- 
tility, which  unfortunately  is  not  pos- 
sessed by  all  the  gentlemen  of  the  micro- 

phone. 

ANOTHER  well  known  Detroit  an- 
nouncer, whose  method  is  quite 

different  from  Mr.  Tyson's,  and  yet 
pleasing,  withal,  is  Leo  Fitzpatrick,  of 
WJR,  who  was  long  known  throughout 
the  length  and  breadth  of  radioland  as 

the  "Merry  Old  Chief"  of  the  Kansas 
City  Nighthawks.  Mr.  Fitzpatrick  is 
the  possessor  of  a  fine  singing  voice, 
which  he  uses  to  good  effect  upon  oc- 

casion, a  pleasing  personality  and  a 
bubbling  sense  of  humor.  He  is  an  old 
hand  at  the  game,  and  knows  that  what 

goes  over  big  at  two  o'clock  in  the  morn- 
ing doesn't  appeal  particularly  to  the 

more  conservative,  early  evening  audi- 
ence, so  by  the  use  of  a  fine  discrimina- 

tion he  succeeds  in  pleasing  almost  every- 
body. He  has  what  the  telephone  people 

must  mean  when  they  talk  about  the 

"voice  with  the  smile," — it  always  has  a 
gay  note  that  reminds  us  of  the  cheery 
chirp  of  a  robin, — and  if  you  like  un- 

alloyed foolishness  you  will  occasionally 
catch  him  in  that  mood.  One  of  the 

funniest  things  we've  heard  was  Mr. 
Fitzpatrick's  demonstration  of  the  evolu- 

tion of  the  popular  song,  as  exemplified 
in  his  rendering  of 

' '  A  lleluia — bananas 

I  was  seeing  Nelly  home.1' 
And  if  one  is  to  recommend  an  an- 

nouncer for  absolute  absurdity  it  is  im- 
possible to  ignore  one  Art  Herske,  a 

past-master  of  rapid-fire  chatter,  who 
officiates  at  WTAM,  Cleveland,  on 
Saturday  night,  when  this  ordinarily 
dignified  station  runs  riot  with  Everett 
Jones  and  his  gang.  We  know  of  nothing 
in  radio  that  can  compare  with  the 
hilarious  orgy  of  pure  foolishness  put  on 
by  this  outfit,  led  by  Mr.  Herske,  and 
although  one  would  go  mad  listening  to 
it  oftener  than  once  a  week,  we  frankly 
admit  (even  at  the  risk  of  being  accused 
of  having  a  middle-class  mind)  we  would 
miss  them  if  the  Saturday  night  policy 
of  WTAM  should  be  changed. 

A  ND  then  there  is  the  announcer, 

-^*-  whose  own  mother  could  scarcely 
have  the  imagination  to  call  his  voice 
musical,  and  yet,  when  we  first  acquired 
a  radio  set  we  spent  two-thirds  of  the 
time  listening  to  him.  He  is  Harold 

Hough,    the    "Hired    Hand"   of  WBAP, 
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and  any  critic  who  would  seek  to  curtail 
his  activities  had  better  stay  out  of  Texas. 
WBAP  is  one  of  those  stations  which  is 
so  incomprehensible  to  the  eastern  mind, 
but  to  us  it  is  just  the  sort  of  informal 
institution  that  best  exemplifies  the  big, 

breezy,  open-hearted  attitude  of  the 
state  of  Texas,  and  the  homely  philosphy 

and  dry  humor  of  the  "Hired  Hand" 
are  exactly  the  requisites  of  an  announcer 
in  such  a  locality.  For  Mr.  Hough  has 

an  extremely  subtle  sense  of  humor, — 
it's  on  the  Will  Rogers  order,  and  he  talks 
exactly  as  one  would  expect  a  cowboy 

to  talk,  and  if  WBAP  isn't  in  the  cow 
country,  where  is  it?  While  his  patter 
may  sound  as  foreign  to  eastern  ears 

as  "Lopez  speaking"  does  outside  the 
latter's  baliwick  of  Manhattan,  there 
are  many  thousand  listeners  west  of 
Pittsburgh  who  would  rise  up  in  their 
wrath  at  any  attempt  to  hog-tie  and 
muzzle  the   "Hired   Hand." 

The  best  thing  we  ever  heard  him  do, 
was  when  WBAP,  with  true  western 
enterprise,  strung  up  microphones  in  a 
negro  tabernacle  and  broadcast  the 
revival  services.  The  impromptu  com- 

ments of  the  announcer  on  these  oc- 
casions made  them  red-letter  nights, 

and  many  northern  listeners  chuckled 
over  the  novelty  for  weeks.  Apropos  of 
this  same  broadcast,  Mr.  Hough  told 
us  a  story  we  hope  to  use  some  day  which 
fully  illustrates  his  keen  appreciation  of 
a  little  humor  in  this  vale  of  tears.  The 

"Hired  Hand"  is  much  in  demand  at 
radio  shows  and  at  the  opening  of  new 
stations,  and  one  is  likely  to  run  across 
his  broad,  honest  accent  almost  any- 

where in  the  south  and  west. 
It  is  not  our  presumption  to  hold  up 

the  aforementioned  gentlemen  as  the 
best  announcers  in  the  country.  They 
are  merely  several  widely  different  types, 
all  of  which  appeal  to  a  certain  class  of 
listeners.  But  they  are  representative 
of  what  seems  to  please  the  greater  per 
cent  of  the  radio  audience.  If  they 

didn't,  you  may  be  sure  they  would  go 
back  to  newspaper  work  where  most  of 
them  came  from. 

The  East  has  its  suave  Brokenshire, 
the  scholarly  McNamee  (our  secret 

hope,  which  we  never  expect  to  be  real- 
ized, is  to  hear  him  mispronounce  a 

word),  the  affable  Carlin,  and  many 
others.  We  like  them  all,  but  if  we  are 
any  judge  of  human  nature,  the  rest  of 
the  country  would  prefer  to  have  its 
announcers  just  about  as  they  are. 

Radio  Extends  Use  of  English 
in  Japan 

T^OKYO'S  radio  broadcasting  station 
-*-  JOAK  is  carrying  a  three  months' 
course  in  English,  according  to  advices 
reaching  the  Department  of  Commerce. 
A  lesson  goes  on  the  air  each  evening, 
subscribers  paying  1.50  yen  extra  for  the 
instruction.  Students  of  the  courses 
are  aided  by  the  use  of  printed  lessons 
sent  out  in  advance. 

The  Tokyo  Amateur  Dramatic  Club 
composed  mostly  of  British  citizens,  re- 

cently broadcast  a  play  in  English.  By 
the  installation  of  loud  speakers  in  several 
public  places  a  large  number  of  listeners 
were  permitted  to  hear  the  production  as 

transmitted   by   Japan's    1000   watter. 

Here's  Work 
That  is  Almost 
ROTVfAWCE. 

You 
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Receiving  sets,  from  simplest  kind  to  thou- 
sand mile  receiver,  included  to  help  you  learn. 

An  UNEQUALLED  OFFER.  Other  special 
features  for  limited  time  only,  so  Act  Quick' 
NATIONAL  RADIO  INSTITUTE 
Dept.  DU-3,  Washington,  D.  C. 
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Solves  all  Radio  Troubles 

RADIO  WORLD 
is  the  great  National  Illustrated 
Radio  weekly,  15c  a  copy.  All 
newsdealers  $6  yearly  (52  is- 

sues); $3  six  months;  $1.50 
three  months. 

Every  Issue  Contains  Special 

Articles  by  Experts — Many 
Illustrations,  Including  Dia- 

grams—  Up-to-date  List  of 
Stations — Cures  for  Radio 
Troubles — Radio  University; 
Great  Question  and  Answer 
Dept.— RADIO  WORLD'S  "Dia- 

mond of  the  Air"  has  swept  the 
country.  Special  Booklet  and  Blue- 

print sent  for  50c. — All  the  News 
of  the  Art,  Science  and  Business  of 
Radio  Weeks  Ahead  of  the  Monthly 
Radio  Magazines. 
SPECIAL  TO  RADIO  AGE  READERS 

Special  Offer  Subscription  Blank 
Radio  World,  145  W  4Sth  St..  N.  Y. 
Send     me     RADIO     WORLD     for     10 
weeks  for  enclosed  $1.00 

Name   

Street   
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Home  Service  for  Radio  Sets 
{Continued  from  page  16) 

the  receiving  equipment — antenna, 
ground,  power,  supply,  and  receiving  set 
— it  is  in  most  cases  quite  possible  to  re- 

place one  or  more  of  these  parts  by  an- 
other which  is  known  to  be  in  good 

condition.  Of  course  it  is  not  very  easy 
to  erect  a  new  antenna,  nevertheless  if 
you  have  the  opportunity  you  can  get 
the  effect  of  this  kind  of  substitution  by 

taking  your  receiving  set  to  your  neigh- 
bor's house  and  trying  it  out  on  his 

antenna  and  ground.  Similarly  you  may 
borrow  a  pair  of  phones,  a  loudspeaker, 
a  B  battery  or  an  A  battery  or  an  attach- 

ment for  the  lightning  circuit  to  supply 
the  power  to  the  electron  tubes,  and 
substitute  each  of  these  devices  in  turn 

in  your  own  receiving  circuit.  After 
making  one  of  these  substitutions,  you 
will  probably  find  that  the  receiving 
equipment  is  once  more  functioning 
properly.  Thus,  you  will  have  definitely 
located  the  source  of  trouble  in  a  par- 

ticular part  of  the  receiving  circuit. 

Ballad  Singer 

Listeners  who  tune  in  WTIC,  the 

Travelers  Insurance  Company's  sta- 
tion at  Hartford,  Conn.,  will  frequently 

hear  Charles  L.  Flynt  who  sings  ballads 
for  his  listeners.  WTIC  is  now  on  a 
wavelength  of  475.8  meters,  having 

swapped  places  with  WEEI. 

Give  Your  Old   Sets 
to  Lighthouse  Men 

SOME  five  or  six  hundred  serviceable 
radio  receiving  sets  are  desired  by 

Commissioner  of  Lighthouses  Putman. 

Following  Secretary  Hoover's  appeal  re- 
cently, about  twenty-five  sets  have  been 

received  or  promised  for  the  lonely 

keepers  of  the  government's  lighthouses, 
many  of  which  are  out  of  touch  with  the 
shore  for  long  periods. 

One  New  York  woman  has  contributed 
twelve  sets  to  the  Baltimore  district, 
but  many  more  are  needed. 

If  you  have  a  set  available  write  the 
Commissioner. 

The  Magazine  of  the  Hour 

FOR  CLEAR,  QUIET  "B"  POWER 

mm. if 
RADIO 

Storage  "B"  Battery 
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Send  sketch  of  model  and  de- 
scription, for  advice  as  to  cost, 

search  through  prior  United  States 
patents,  etc.  Preliminary  advice 
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able me  to  accurately  advise  clients 

as  to  probable  patentability  before 

they  go   to  any  expense. 

Booklet  of  valuable  information  and 
form  for  properly  disclosing  your 
idea  free  on  requett.      Wnte  today. 

RICHARD  B.  OWEN,  Patent  Lawyer 
SI   Owen     Bldg.,  Washington,  D.  C. 

41 -M  Part  Row,   N.  Y.  City 

RADIO 

ALBUM 
For  limited  time,  we  will  give  ABSO- i.m  i.i  V  I  REE  a  large  elaborate  48  PAGE 
Radio  Album  and  Log,  with  each  order  for 

'"  "     copper-  -*•-  -  ■ 

and   cities-^also  by  call 

stamps.  A  fascinating  hobby.  A  delig 
pastime.      A  permanent  and    interest record  of  stations  beard.    You   and  y- 
children  and  friends  will  enjoy  it.      Ma 
say    it    is  worth  twenty  or  thl the  small   coat.    Hu 

pleasure.    Limited  < 

Send  No  Money 
Pay  postman  after  stamps  and 
FREE  album  arrive.  We  prepay 
postage  if  you  prefer  to  pay  with 
order.      Money  refunded  if  not 
Send  order  today— Now.     Postal 

IDEAL  CO.,    Depl.  2024, 366  Wrig  ley  Bldg.  Chicago 

Bell  13K  in-  diameter,  horn 
22  in.  high,  equipped  with 
Lakeside  Adjustable  Unit. 
Agents  wanted,  write  for  par- ticulars. 

Lakeside  Supply  Co. 
73  W.  Van  Buren  St.,  Chicago 

Please  mention  Radio  Age  when  writing  to  advertisers 
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Has  Wave  Filter 

L.  William  Skala,  young  Berwyn  electro- 
chemical engineer,  who  has  method  of 

operating  two  or  more  transmitters 
simultaneously  on  the  same  wave  band. 

RADIO  fans  in  general  and  radio 
interests  in  particular  may  be 

interested  in  the  recent  laboratory 
demonstration  given  by  L.  William 
Skala,  of  Berwyn,  Illinois  (a  suburb 
of  Chicago)  in  which  two  or  more  minia- 

ture broadcast  transmitters  were  operated 
simultaneously  on  the  same  wavelength 
without  interference  in  the  receiver, 
the  selectivity  of  the  receiver  and  that 
of  the  transmitter  being  embodied  in  a 
special  circuit  developed  by  Mr.  Skala 
and  now  being  patented  in  the  United 
States  and  abroad. 

Radio  Age's  associate  editor  wit- 
nessed the  demonstration  on  Febru- 

ary 20  at  which  Frank  J.  Schraeder,  Jr., 
patent  attorney  of  160  N.  La  Salle  St., 
Chicago,  representing  Mr.  Skala,  was 
present  with  other  interested  parties. 
The  demonstration,  while  not  carried 
out  with  the  safeguards  of  a  laboratory 
or  a  technical  examining  committee, 
was  such  that  the  method  invented  by 
Mr.  Skala  seems  to  hold  great  promise 
if  it  is  reproducible  on  a  scale  suitable 
to  use  in  connection  with  high  powers 
of  modern  broadcast  transmitters. 

While  Mr.  Skala  would  not  go  into 
the  technical  features  of  the  new  in- 

vention with  representatives  of  Radio 
Age,  he  and  his  attorney  plan  to  present 
these  features  before  Dr.  J.  H.  Dellinger 
of  the  Bureau  of  Standards  at  Wash- 

ington who  will  be  asked  to  witness 
and  direct  a  proper  laboratory  demon- 

stration using  all  of  the  precautions 
necessary  to  prove  that  the  method 
involved  does  not  depend  for  its  success 
upon  the  modulation  of  a  harmonic  of 
the  fundamental  or  the  magnetic  coup- 

ling between  two  transmitters.  Shield- 
ing will  be  done  to  add  further  safe- 

guards to  the  demonstration,  which  if 
successful  should  be  of  widespread 
interest. 

Look  fir  this  'Mark, 
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It  Denotes  the  Genuine 

Crowe  Metal  Panel 
for  B-T  Counterphase-Six 

Size  7x24,  Accurately  Pierced.  Ready  for  Use.   Packed  in  Individual  Containers, 
with  Insulation  and  Directions. 

The  Crowe  metal  panel  obviates  the  necessity  of  separate 

metal  shielding  of  panel — eliminates  "body  capacity" — aids 
in  the  elimination  of  inductive  disturbances.  Used  in  con- 

junction with  metal  shield  illustrated  below,  the  Crowe  panel 
provides  complete  metal  shielding  and  insures  maximum 
selectivity  under  the  most  trying  conditions. 

Panels  in  Preparation  for  B-T  Nameless,  etc. 

Crowe  Metal  Shield Eor  B-T 
Counter- 

phase- 

Six 

At  Your  Dealers 

Manufactured  by  CROWE  NAME  PLATE  &  MFG.  CO.    •  •   Chicago 

Dealers— Crowe  products  are  available  from  leading  wholesalers 
everywhere.  Write  for  list  of  distributors  and  literature. 

^ 

POLKS  REFERENCE  BOOK 
FOR    DIRECT   MAIL   ADVERTISERS 

Showj  how  to  Increase  -your  business  by 
the  use  of  Direct  Mail  Advertising,  60  pages 
full  of  vital  business  facts  and  figures.  Who, 
where  and  how  many  prospects  you  have. 
Over  8,000  lines  of  business  covered. 

Writ*    for   your   FREE  copy. 

R.  L.  POLK  &  CO.,  Detroit,  Mich. 
599  POLK    DIRECTORY    BUILDING 

Branchei   In   principal   cities  of  U.    S. 

rSpareTime  Prof  its— No  Capital 
Tublic  wants  this  Amazing  New  Set.    Coast-to- cn;ist  reccotion.    Receives  all  waves.  40  to  550 
meters.   Shot  sub-panel  makes  assembly  quick  and 
easy.  AVe  need  distributors  everywhere.   Demon- 

stration sells.  Y\"e  carry  stock.    Set  sells  at  half ore  prices.    SCO  to  $100  weekly  easily  made. 
FIVETUBE  DEMONSTRATOR  FREE  with 

RADIO  TRAINING 
'  Our  Special  Plan  trains  y-ti 
in  Radio — gives  you  a  Frea 
Demonstrator  Set  and  ap- 

— ^points   you    as    distributer. 
The^entire  cost  is  less  than  regular  dealer's  price  for aaking  big  money  in  spare Set  alone.    Hundreds 
time.    Get  started  now  while  territory  is  still 

oday!  Don't  miss  this  opportunity  to  make  a 
in  Radio.    Get  complete  training  an  i  sales 

plan  Free!     AIY1BU    ENGINEERING    INSTITUTE 
2632  Prairie  Avenue      Div.  25XO  Chicago,  Illinois 
Write  Today!  Don'i 

■  PATENTS PROMPTLY  PROCURED 
SEND  A  SKETCH  OF 
YOOR  INVENTION 

FRFF  INVENTION  RE- 

Emmmm 
V       PATENT  ATTORNEY  /      ~9 
few       CONSULTING  EN6INErJ\      J 

NAMH L  ■  An  "  ■'iHiTrHM 
. 

MAIL TO-DAY 

Use  the  Log-a-Wave  Chart 
Page  64. 

Please  mention  Radio  Age  when  writing  to  advertisers 
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PARTS 

Low  Loss  Inductances 

All-bakelite,  low  loss,  inter- 
changeable coils  for  50-500 

meters.  May  be  used  as  oscil- 
lators, antenna  adapters  and 

R.  F.  Transformers  in  standard 

circuits.  Each  3  1-4*  long  with 
winding  diameter  of  2" 

S-M  Type  316  Low  Loss 
Condenser 

Double  bearing  type, 

supplied  with  per- 
manent finish  brass 

plates.  Stator  sec- 
tion, placed  rigidly 

in  U-shaped,  diecust 
frame  carrying  two 
adjustable  cone,  rotor 

bearings.  Special  fea- 
ture permits  ganging 

any  number  of  con- 
densers one  behind 

another  for  single  con- 
trol dial.  Provided 

for  single  or  double 
hole  panel  mounting 

and  two-hole  base  mounting. 

Universal  Vernier  Dial 

Composed  of  black  bake- 
lite  dial  housing  enclos- 

ing reversible,  celluloid- 
finished  indicator  plate 

marked  off  to  half-de- 

gree divisions.  "Ratio: 14.5  to  1.  Absolutely 
without  backlash  due  to 

automatic  friction  take- 
up.  Fits  any  condenser 

— left  or  right — half  or 
full  turn  movement. 

Price   $2.50 

Type  510  All- 
Bakelite  Socket 
for    UX     Tubes, 

S-M  ?in  ̂ nd  211  Transformers 
Designed  so  that 

maximum  amplifica- 
tion will  be  obtained 

at  60  kilocycles.  Both 
types  in  bakelite 
housings,  hermetically 
sealed.  No.  210  is 

iron-core  type  while 
No.  211  is  of  the  air- 

tuning    condenser. 
Each  transformer  is 

furnisne'i  nan  muiviuu.il  luuoratory  curve  chart.  Price, 
Both  Types     Each  $6.00 

See  S-M  Products  at  your  Dealer's 
or  send  for  Circulars 

Silver-Marshall,  Inc. 
114  S.  Wabash  Ave., 

CHICAGO 

Balanced  Capacity  in  the 
Isofarad  Receiver 

(  Continued  from  page  21) 

As  a  direct  result  of  these  improve- 
ments, the  isofarad  set  is  highly  selective 

and  one  which  will  bring  in  distant  sta- 
tions with  remarkable  tone  quality,  even 

through  heavy  local  interference.  To  con- 
struct the  receiver  the  following  parts  are 

needed: 
3 — R.  F.  canned  coils 
2— Condensers  (Cl  and  C2). 
1 — .00035  mfd.  variable. 
3 — Vernier  dials. 

4 — Condensers, 4  to70mmf.(Cr  and  Cb). 
3 — 0.5  mfd.  by-pass  condensers. 
1 — .001  mfd.  fixed  condenser. 

1 — .00025  mfd.  grid  condenser  with  2 
megohm  grid  leak. 

1 — Each  25  ohm  and  10  ohm  rheostat. 
1 — Ballast  resistance,  capable  of  keep- 

ing the  two  audio  tubes  at  five  volts  from 
a  six  volt  current  supply.  A  10  ohm  rheo- 

stat can  be  substituted  if  desired. 
2 — Lock  switches  for  filament  supply 

and  panelites. 

2 — Audio  frequency  transformers. 
1 — Panel  26x7x7/16  inches. 
1 — Subpanel  25x8x7/16  inches. 
5 — Sockets,  bus  wire,  binding  posts,  etc. 
The  wiring  details  of  the  canned  coils 

are  shown  in  the  smaller  illustration.  In 

the  wiring  diagram  only  the  condensers 
of  the  first  stage  are  designated  with 
identifying  numbers  because  the  second 
stage  is  a  duplicate  of  the  first. 

After  the  receiver  is  constructed,  a  few 
simple  adjustments  must  be  made.  Slowly 
rotate  all  three  dials  until  a  signal  is  heard 
between  zero  and  fifty.  Tune  to  the  exact 
point  of  resonance  and  at  the  same  time 
gradually  turn  down  the  rheostat  of  the 
radio  frequency  tubes. 

Cover  one  filament  prong  of  the  first 
tube  with  a  piece  of  paper  and  replace. 
Adjust  the  first  balancing  condenser,  Cb, 
until  the  signal  is  weakest.  Remove  paper 
and  replace  tube.  Repeat  this  on  the 
second  stage,  using  the  second  tube  and 
second  balancing  condenser. 

Turn  the  radio  frequency  tubes  to  full 
brilliancy  and  adjust  the  tuning  dials  to 
bring  in  a  high  wave-length  station.  If 
this  causes  oscillation  it  is  necessary  to 
tighten  the  compensating  condenser,  Cr, 

lightly,  tune  again  to  a  low  wave-length 
station  and  repeat  the  compensating  pro- 

cess on  the  second  tube  only.  The  balanc- 
ing condenser  should  finally  be  so  adjusted 

that,  after  the  receiver  has  been  balanced 
on  a  low  wave-length  station,  it  is  found 
to  be  balanced  when  turned  to  the  long 
waves. 

Eddie  Borroff  Back 
in  Chicago  Again 

TfDDIE  BORROFF,  the  director  of 
J-^  KYW's  Congress  Studio  has  come 
back  to  Chicago.  Eddie  has  been  down 
south  in  Florida,  where  all  the  prosperous 
people  go  when  the  climate  becomes  too 
frigid  in  Chicago,  and  to  the  rest  of 

Chicago's  vacationists,  who  generally  go 
fishing  in  summer,  this  gives  food  for 
thought.  Why  not  spend  your  vacation 
in  winter  and  put  in  a  couple  of  weeks 
where  the  balmy  breezes  of  summer 
frolic  in  February? 

<S3g^ 

Battery  Prices 'SMASHED! 

To  Consumers  Only 
Here  is  a  real  battery  quality, 
guaranteed  to  yoa  at  prices 

that  will  astound  the  entire  bat- 
tery-buying public.  Order  Di- rect From  Factory.  Put  the 

Dealer's  Profit  in  your  own  pock- 
et. You  actually  save  much  more 

than  half,  and  so  that  you  can  be 
convinced  of  true  qaality  and  perform- 

;,  we  give  a  Written  2-Year  Ouaran-  ' Here  is  your  protection!  No  need  to 
take  a  chance.  Our  battery  is  right— and 
the  price  is  lowest  ever  made.  Convince 
yourself.  Read  the  prices! 
Auto  Batterfes  Radio  Batteries  , 

6Volt.ll  Plate.  $8.50  6Volt,100  Amp.  $8.50 
6Volt.l3  Plate,  10.2S  6Volt,120  Amp.lfl.." 
12Volt.  7Plate.  11.75     6Volt.140Amp.ll,' 

Buy  Direct— Send  No  Mone; 
We  ask  no  deposit.    Simply  Bend  name  and  a 
dress  and  style  wanted.  Battery  will  be  shipp 
same  day  we  receive  your  order  Express  CO. 
subject  to  your  examination on  arrival.   Our  euaran 
accompanies  each  battery. 
We  allow  6%   discount 
for  cash  in  full  with  or- der.   You  cannot  lose! 

your  order  today 

?NOW°
' 

f^JiiiKmt 

•  —SSL     ̂ rueWone 

SAXOPHONE 
Teach  yourself,  3  free  lessons  give  you  quick 
easy  start.  Try  any  instrument  in  your  own 
home  6  days  free.  See  what  you  can  do.  Easy 
terms  if  you  decide  to  buy.  Send  now  for 
beautiful  free  literature.  A  postal  brings  details. 

Buescher  Band  Instrument  Co.    (4> 
1217  Buescher  Block  Elkhart,  Indiana 

RAHIH  ^e  vvant  to  hear 

I*jnl'IV  from  hard-hitting 

radio  dealers  operating  live-wire 
stores  who  want  to  make  the  best 

jobber  connection  in  America. 

DEALERS 
Our  eight  big  warehouses  furnish  you 
with  the  finest  products  in  radio.  And 
we  ship  fast. 

WANTED 
Ask  for  L  1006 

wakem  &  Mclaughlin,  inc. 
225  E.  ILLINOIS  STREET,  CHICAGO,  ILL. 

Please  mention  Radio  Age  when  writing  to  advertisers 
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Hints  on  How  to  Get  Rid  of 
Interference 

( Continued  from  page  6) 

the    whole    apparatus,     will    accomplish 
the  same  purpose. 

Methods     Suggested 

THESE  methods  have  been  suggested 
by  the  United  States  Bureau  of 

Standards.  The  Bureau  gives  this  word 
of  caution,  however,  that  no  one  should 
attempt  to  connect  any  device  to  electric 
light,  power  or  telephone  wires  without 
the  consent  of  the  company  that  owns 
them. 

There  was  a  time  when  radio  was  the 
affair  of  commercial  companies  and  the 

sport  of  boys.  Corporations  and  individ- 
uals operating  electrical  devices  paid 

little  attention  then  to  complaints  of 
interference.  Today,  so  many  officers 
of  such  corporations,  and  so  many  men 
operating  electrical  machinery  have  radio 
sets  of  their  own,  that  they  understand 
the  situation  and  are  glad  to  be  notified 

of  any  trouble  in  order  that  they  may 
stop  it.  So,  when  interference  spoils 
the  concert,  the  radio  fan,  in  most  cases, 
can  find  out  what  is  the  matter  and  get 
rid' of  it. 

In  the  case  of  a  neighbor  who  has  a 

squealing  set  and  no  sense  of  justice, 
about  the  only  thing  to  do  is  to  consult  a 
criminal  lawyer  and  then  use  an  axe. 
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Uncle  Bob  Quits  His 
Business  for  Hobby 

ALREADY  having  mounted  the  plane 

of  "radio's  Honor  Roll"  because  of 
a  long  line  of  wonderful  achievements 

in  his  radio  work  with  the  nation's  young, 
Uncle  Bob,  the  erstwhile  Walter  Wilson, 
had  nothing  left  to  sacrifice  to  his  chosen 
vocation  than  to  retire  from  business  life 
and  devote  all  his  time  to  his  radio 

activities  and  "The  Curb  is  The  Limit." 
That  is  just  what  happened.  Work 

was  stacking  up  and  a  steady  stream  of 
radio  letters  and  one  thing  after  the  other 
demanded  more  time  than  one  man  could 

give.  He  soon  found  that  he  had  to 
choose  between  his  office  and  the  radio, 
but — reflection  upon  the  thoughts  of 
thousands  of  his  juvenile  friends  and  the 
enthusiasm  with  which  they  sought  him 
as  their  big  aspirant,  led  Uncle  Bob  to 
step  out  of  the  business  life  into  the  radio. 
Thus,  as  the  story  goes,  Uncle  Bob  is  the 
big  uncle  of  Westinghouse  Station  KYW, 
where  each  day  he  meets  his  uncounted 
fire-side  listeners,  and  where  for  more 
than  two  years  he  found  the  inspiration 
that  enabled  him  to  carry  on  a  noble 
work  among  the  children. 

His  work,  beside  telling  bedtime  stories, 
has  been  of  great  value.  The  Curb  is  the 
Limit  Club,  organized  by  Uncle  Bob  has 
developed  into  probably  the  greatest 
individual  drive  toward  child  safety, 
and  a  check-up  of  the  150,000  members  of 
this  club  would  at  once  reveal  the  con- 

tagion with  which  this  children's  safety 
slogan  took  hold  over  the  country. 

CONTROL 
THE 

FILAMENT 

OF  YOUR 

TUBES 

Send  for  Jewell  Circulars 

Nos.  735  and  739  describing 

these  two  new  instruments 

designed  for  new  Radiola, 
Victor  and  Brunswick  sets. 

Order  from  Dealer 

Jewell  Electrical  Instrument  Co. 
1650  Walnut  St.  Chicago 

"26  Years  Making  Good  Instruments" 

Lynn  Police  Quartette 

Bluecoats  in  Lynn,  Mass.,  are  musically  inclined  and  quite  frequently  appear 
over  radio  for  the  benefit  of  the  listeners.  In  the  picture  above  are  shown:  Left 
to  right,  Sergeant  Arthur  Flanagan,  first  tenor;  Officer  J.  J.  Fee,  second  tenor;  Officer 
E.  J.  Kelly,  baritone  and  Sergeant  William  J.  McLaughlin,  bass.  Photo  is  by  Anton 

Dyczus. 

Show  Your  Interest  In  Radio 
By  Subscribing  to 

RADIO    AGE 
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100%  Value 
From  Each  Tube 

What's  the  use  of  buying  good  tubes  if 
you  don't  get  theirfull  value?  Individual, 
automatic  tube  control  is  the  answer. 
Amperite  alone  gives  it.  That's  why  it  is 
specified  in  every  popular  construction 
set.  Offers  precision  regulation — auto- 

matically. No  hand  rheostats  to  regulate. 
Eliminates  all  errors  of  human  judg- 

ment. A  special  type  for  every  style  and 
strength  of  tube.    Price  $L  10. 

Write  for  free  hook-ups 

^^diall  (Company 
Dept.RX-4,50  Franklin  St..N.  Y.City 

NS  JB"  Dept.RJ Jm 
7he  'SELF-ADJUSTING' Rheostat 

Gets  Everything 
But  Noise/ 

Read     this     convincing     letter 
from  a  man  who  has  "listened 

and  marvelled": 
"Grand  Haven,  Mich. 
January  25,  1926. 

Kane  Antennao  Co., 
Gentlemen: 
Received  the  Kane  Antennae  Saturday  and 
by  Sunday  noon  had  it  installed.  Was 
pleasantly  surprised  at  results  obtained. 
Much  more  volume  and  selectivity.  During 
European  tests,  the  night  of  January  24,  I 
had  3  foreign  stations.  When  I  omitted  the 
Kane  Aerial,  I  could  not  get  a  sound. 

P.  M.  Boeck." 

Improves  Reception  60% 
Entirely  eliminates  all  power  noises  such  aa  leaky 
transformers,  generators,  motor  hums,  Delco 
Plants.-  etc.  Cuts  static  and  regeneration  howls 
and  saueals  in  two.  Dr.  Gehrig  of  Oakland,  Calif., 

tion    fully    60    percent. 
Do  away   fo ill.    (li- able 

erecting    this    wonderful 
nd  SI. 00  (a  check  will  do.  Stamps 
limited  number  available.     Send 

TODAY. 

KANE   ANTENNAE   CO. 
Dept  820E       3343  W.  Monroe  St. 

Chicago,    111. 
Dealera— Send  at  Once  forA ttractive  Proposition 

KANE  ANTENNAE 

ELECTRAD 
Certified  Radio  Parts 

Use  the  Log-a-Wave  Chart 
on  Page  64. 

Please 

Rosin  Best  Flux  for 
Soldering  Work 

FUNCTION  of  the  brown  jelly-like paste  which  must  be  smeared  on 
wires  before  they  can  be  success- 

fully soldered  is  something  of  a  mystery 
to  the  great  majority  of  radio  fans. 
They  all  know  from  experience  that  the 
molten  solder  will  stubbornly  roll  off 
the  wires  unless  some  paste  is  employed, 
but  as  a  general  rule  they  possess  not  the 
slightest  inkling  of  the  real  action  the 

paste  or  "flux"  performs. 
The  paste  itself  does  not  make  the 

solder  adhere,  but  it  does  remove  a  little 
known  agent  which  otherwise  would 
prevent  the  soft  metal  from  doing  so, 
according  to  F.  A.  Klingenschmitt  of 
the  Sleeper  Radio  Corporation.  This 
agent  is  a  thin  film  of  a  chemical  com- 

pound formed  on  the  surface  of  the  metal 
when  the  hot  soldering  iron  is  applied  to 
it.  The  metal,  under  the  influence  of  the 

iron's  great  heat,  combines  with  the 
oxygen  that  forms  part  of  the  air,  and  its 
exposed  surface  becomes  coated  with  an 
invisible  layer  of  the  new  material,  which 

is  known  chemically   as   an    "oxide." 
This  newly  created  film  effectively  pre- 

vents the  liquid  solder  from  reaching  the 
actual  surface  of  the  wires  being  con- 

nected. Unless  it  is  removed  the  solder 
will  not  stick,  regardless  of  the  heat  of  the 
iron  or  the  quantity  of  solder  applied. 
The  hotter  the  iron,  in  fact,  the  more 
oxide  is  there  formed. 

The  specific  purpose  of  the  soldering 
"flux"  is  to  absorb  the  film  of  oxide  as 

quickly  as  it  is  generated.  That's  all there  is  to  the  whole  affair,  says  Mr. 
Klingenschmitt.  The  paste  simply  com- 

bines with  the  film,  the  chemical  reaction 
producing  harmless  substances  which  do 
not  affect  the  soldering  operation. 

Soldering  fluxes  take  the  forms  of 
solids  and  liquids.  Muriatic  acid  in 
which  pieces  of  zinc  have  been  dissolved 
is  a  common  liquid  flux,  but  it  is  highly 
undesirable  for  fine  radio  connections 

because  it  is  strongly  corrosive.  Ordinary- 
rosin  is  the  best  flux  for  radio  work 
because  it   does  not  corrode  metalwork. 

Navy  Operators  Try  Talking 
to  Amateurs 

SOME  of  the  sea-going  naval  radio 
operators  have  become  too  greatly 

interested  in  short-wave  transmission 
and  been  censored  by  their  departmental 
chiefs.  The  particular  offense  seems  to 
have  been  in  seeking  to  communicate 
with  amateurs  on  short  waves,  which  is 
forbidden.  Although  they  may  listen 
in  all  they  please,  on  the  short  waves, 
unauthorized  transmission  would  pre- 

clude the  use  of  the  vessel's  regular  radio 
apparatus,  or  at  least  interfere  with  the 
handling  of  official  traffic. 

The  ruling  is  "Prfvate  transmission  is 
not  permitted  from  any  naval  radio 
stations  ashore  or  afloat.  Every  ship 
of  the  Navy  is  considered  a  naval  radio 
station.  Every  transmission  must  be 

duly  authorized  by  competent  authority." 
The  only  work  authorized  with  ama- 

teurs is  from  the  district  reserve  head- 
quarters and  by  the  laboratory  at 

Bellevue,  D.  C. 

Shows    how    to    get  —  greater    distance,  more 
volume,  amazing  selectivity,  finer  tone 

Science  has  discovered  a  new  principle 
in  radio  amplification  ...  a  striking 
new  development  that  is  bringing  un- 

heard of  results.  This  principle  is  found- 
ed upon  a  new  kind  of  coil — the  Erla 

Balloon  Circloid.  It  brings  4  distinct 
improvements.  These  are  explained  in  a 
fascinating  book  just  published  and  being 
mailed  free. 

Edition  limited — Write  today 
Get  this  book  and  read  about  this 

newest  scientific  radio  principle  See  the 
many  different  circuits  in  which  it  may 
be  used.  Find  out  how  you  can  turn 
your  present  set  into  the  latest  example 
of  radio  engineering — and  at  a  remark- 

ably small  cost.  There  are  only  a  limited 
number  of  these  books,  so  you  must 
write  immediately. 
Address  Electrical  Research  Laboratories 
2500  Cottage  Grove  Ave.,  Dept.  6-D.        Chicago,  111 

Enjoy  splendid  reception  regardless  of  weather 

conditions.  The  Static  Eliminator — 'the  newest 
and  most  startling  thing  in  Radio — -cuts  out 
practically  all  static  without  loss  of  volmnel 
And  in  addition  it  will  help  increase  selec- 

tivity, tune  out  local  stations,  sharpen  signals, 
remove  noises,  lessen  interference  and  prevent radiation! 

Use  it  with  any  receiving  set — dimply  hook 
rding    to    our    simple    instructions    and 

peri. 

Satisfaction  absolute- 

ly guaranteed — Mon- ey back  it  Eliminator 

Mail  your  Order 

JA 

99 

[hstptit 

t^ifJjii'liTl/, E»  United  Bank  Bld&Cincinnati.O. 

YOU  CAN  GET 
Greater     reflex 

BROWNLIE 
VERNIER  DETECTOR 

$2.00  At  your  dealer  or  Direct. 
ROLAND  BROWNLIE  &  CO. 

21  S.inHcr.  St.  Medford  Maaa. 
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Blaming  the  Moon  for  Poor 
Radio  Audibility 

MOONLIGHT,  a 
 commodity  gen- 

erally believed  to  worry  nobody 
but  the  writers  of  popular  songs, 

has  been  revealed  in  a  new  role  as  a  radio 
wrecker. 

Preliminary  tests  for  the  national 
survey  of  fading  and  static  conducted 

by  WBBM  in  cooperation  with  North- 
western University,  Dept.  of  Physics, 

on  the  nights  of  February  9,  10  and  11 
from  8  to  11,  central  standard  time, 

brought  unexpected  reports  on  the  in- sidious activities  of  the  moon. 

Published  reports  of  private  inquiries 
into  the  causes  of  disturbances  that  pre- 

vent good  radio  reception  so  far  have 
dealt  with  the  manner  in  which  atmos- 

pheric conditions  are  changed  by  sun 
spots,  comets  and  eclipses.  Even  the 
aurora  borealis  has  been  investigated, 
but  it  has  never  been  suggested  the 
phases  of  the  moon  might  have  anything 
to  do  with  the  adenoidal  performance  of 
distant  sopranos. 

R.  C.  Therrien,  an  electrical  engineer, 
of  Chicago,  today  forwarded  to  J.  K. 
Smith,  director  of  the  national  tests,  a 
report  covering  a  period  of  eighteen 
months.   He  suggested  it  be  investigated. 

"Eighteen  months  ago  I  discovered 
quite  accidentally  that  distance  reception 
was  almost  impossible  on  a  night  when 

the  moon  was  full  and  high  in  the  sky," 
said  Mr.  Therrien  in  his  report.  "I 
thought,  of  course,  that  this  might  be 
merely  a  coincidence,  but  I  remembered 
what  I  had  learned  regarding  the  mag- 

netic effect  of  the  moon  on  the  tides, 
and  it  occurred  to  me  that  such  a  visible 
electrical  display  ought  to  have  a  definite 
influence  on  the  ionized  stratum  of 
atmosphere  or  whatever  it  is  that  carries 
on,  reflects  or  blocks  radio  waves.  So  I 
watched  closely.  Each  silent  night  I 
made  careful  note  of  reception  conditions 
and  lunar  phases  and  gradually  I  built 

up  the  evidence  to  show  that  my  supposi- 
tion was  at  least  worthy  of  further  in- 

vestigation. 
"I  discovered  that  during  the  summer 

we  frequently  had  nights  free  from  static, 
despite  warm,  sultry  weather.  Invari- 

ably, such  nights  were  those  when  the 
moon  was  in  the  first  or  last  quarter. 
I  discovered  also  that  many  nights  which 
began  with  the  atmosphere  perfectly 
'dead,'  so  far  as  radio  reception  was 
concerned,  showed  marked  improvement 
later  in  the  night  when  the  moon  had 
gone  closer  to  the  horizon. 

"The  night  of  December  28  of  last 
year  was  a  typical  one.  The  air  was 
crisp,  cold  and  clear  and  there  was  no 
appreciable  moisture — in  spite  of  which 
it  was  impossible  to  pick  up  any  but  the 
most  powerful  distant  stations  and  very 
few  of  those.  The  moon  was  just  ap- 

proaching fullness.  For  two  hours  it 
was  impossible  to  hear  anything  but  New 
Orleans  and  Pittsburgh.  After  midnight 
conditions  improved  and  continued  to 
get  better  until  just  before  daylight 
when  everything  went  dead  again.  I 
have  noted  similar  conditions  virtually 
every  Monday  night  when  the  moon 
was  full  or  high. 

Please 

£& 
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The  Bradleyohm  is  used 
as  standard  equipment 
in  the  Acme  B-Power 
Supply  and  most  other 
B-hattery  eliminators 
Provided  with  voltage 
control.  Silent  voltage 
control  is  thereby  assured 

Insist  on  Genuine 

Allen-Bradley  Products 
Sold  in  Checkered  Cartons 

How  to  Get  Extra 
Voltage  Taps  From 
Your  B-Eliminator 

MANY  radio  receivers  are  provided 
with  several  B-battery  terminals 

for  detector,  amplifier  and  radio  fre- 
quency tubes.  To  provide  the  extra 

voltage  taps  from  B-battery  eliminators, 
such  as  the  Acme  B-Power  Supply  unit, 
is  a  simple  matter.  The  diagram  below 
shows  the  method  of  connecting  the 

necessary  Bradleyohms  and  condensers. 

A  Bradleyohm  No.  10  for  the  67-volt 
connection  and  a  Bradleyohm  No.  5  for 

the  90-volt  connection  provide  marvel- 
ously  smooth  control  over  a  wide  range  for 

these  terminals.  The  condensers 

may  be  larger  if  desired,  espe- 

cially when  used  with  radio- 
frequency  taps.    The  standard 

Bradleyohm  in  the  eliminator 
gives  sufficient    range   for   the 

detector  plate  voltage.     Your 
dealer  can  supply  you  with 

Bradlyohms  and  condensers. 

Try  these  connections    tonight 

and  improve  your  receiving  set. 
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Correct  List  of  Broadcast  Stations 
Westinghouse  Electric  &  Mfg.  Co._.East  Pittsburgh,  Pa. 
Radio  Electric  Co   Devils  Lake,  N.  D. 
Newhouse  Hotel     Salt  Lake  City,  Utah 
Frank  E.  Seifert   Bakersfield,  Calif. 
Nebraska  Buick  Auto  Co       Lincoln,  Neb. 
McArthur  Bros.  Mercantile  Co...     Phoenix,  Ariz. 
A.  E.  Fowler       San  Jose,  Calif. 
University  of  Colorado     Boulder,  Colo. 
Independent  School  Dist       Boise,  Idaho 
F.  A.  Buttrey  &  Co   Havre,  Mont. 
W.  K.  Azbill   San  Diego,  Calif. 

Kimball-Upson  Co     Sacramento,  Calif. 
Leese  Bros._         Everett,  Wash. 
School  District  Nc.  One     .....Trinidad,  Colo. 
Bishop  N.  S.  Thomas         Laramie,  Wyo. 
Nielson  Radio  Supply  Co     Phoenix,  Ariz. 
St.  Michaels  Cathedral     _...Boise,  Idaho 
Magnolia  Petroleum  Co     Beaumont,  Texas 
First  Baptist  Church       Shreveport,  La. 
South  Dakota  State  College   Brookings,  S.  D. 
Harry  O.  Iverson     Minneapolis,  Minn. 
Meier  &  Frank  Co       Portland,  Ore. 
Winner  Radio  Corp.     Denver,  Colo. 
J.  L.  Scroggin   Oak,  Neb. 
Bunker  Hill  &  Sullivan  Min.  &  Con.  Co   Kellogg,  Idaho 
First  Baptist  Church         Moberly,  Mo. 
Crary  Hardware  Co       Boone,  Iowa 
Hotel  Lassen     Wichita,  Kans. 
Western  State  College  of  Colo     Gunnison,  Colo. 
Penn.  College   Oskaloosa,  Iowa 
E.  C.  Anthony,  Inc   Los  Angeles,  Calif. 
Benson  Polytechnic  Institute       Portland,  Ore. 
North  Central  High  School..   -...Spokane,  Wash. 
First  Methodist  Church         Yakima,  Wash. 
Alaska  Electric  Light  &  Power  Co   Juneau,  Alaska 
Daily  Commonwealth...       —Fond  du  Lac,  Wis. 
Marshall  Electrical  Co       Marshalltown,  Iowa 
R.  B.  Fegan  (Episcopal  Church)   Junction  City,  Kans. 
National  Radio  Manf.  Co._   Oklahoma  City,  Okla. 
Liberty  Theatre  (E.  E.  Marsh)   Astoria,  Ore. 
University  of  North  Dakota   _   Grand  Forks,  N.  D. 
Ashley  C.  Dixon  &  Son   Portland,  Ore. 
Tunwall  Radio  Co   Fort  Dodge,  Iowa 
S.  W.  Baptist  Theological  Seminary   Ft.  Worth,  Tex. 
Colo.  State  Teachers  College.-   Greeley,  Colo. 
The  University  of  Kansas   Lawrence,  Kans. 
Westinghouse  Elec.  &  Mfg.  Co     Hastings,  Neb. 
F.  M.  Henry.     _     Kirkville,  Mo. 
University  of  New  Mexico     -...Albuquerque,  N.  M. 
San  Benito  Radio  Club._       San  Benito,  Texas 
Swedish  Evangelical  Church   _   Rockford,  111. 
George  Roy  Clough. —     Galveston,  Texas 

Atlantic  Automobile  Co     Anita,  la.  '. 
Morningside  College   Sioux  City,  Iowa 
M.  G.  Sateren       -...Houghton,  Mich. 
Carleton  College.         Northfield,  Minn. 

Henry  Field  Seed  Co       Shenandoah,  Iowa  ', 
Rhodes  Department  Store   _   Seattle,  Wash. 
Chamber  of  Commerce       -...Burlingame,  Calif. 
Echophone  Radio  Shop   _   Long  Beach,  Calif. 

Latter  Day  Saints'  University   Salt  Lake  City,  Utah 
David  City  Tire  &  Electric  Co   David  City,  Neb. 
College  Hill  Radio  Club.     Wichita,  Kans. 
Board  of  Education,  Tech.  High  School.—Omaha,  Nebr. 
Beacon  Radio  Service           St.  Paul.  Minn. 

C.  C.  Baxter.     _   Dublin,  Texas. 
The  New  Furniture  Co     Greenville,  Texas. 
Los  Angeles  County  Forestry  Dept...Los  Angeles,  Calif. 
St.  Johns  M.  E.  Church     -...Carterville,  Mo. 
Symons  Investment  Co   Spokane,  Wash. 

309 
KFQA 

231 KFQB 

246 
KFQD 

210 KFQP 

341 
KFQU 

273 KFQW 

217 KFQZ 

261 KFRB 

280 
KFRC 

275 KFRU 
216 

KFRW 
248 KFSG 
224 

KFUL 238 KFUM 

270 KFUO 

238 KFUP 
278 KFUR 
316 KFUS 

250 KFUT 
273 KFUU 

231 
KFVD 

248 
KFVE 

254 KFVG 

268 KFVH 
233 KFVI 

242 KFVN 
226 KFVR 
268 KFVS 

252 KFVW 
240 KFVY 
468 KFWA 
248 KFWB 265 KFWC 

256 KFWF 
226 KFWH 
273 KFWI 

248 KFWM 
219 KFWO 

261 KFWU 
246 

KFWV 
278 KFXB 
263 KFXD 
246 KFXF 
254 KFXH 273 

KFXJ 275 
KFXM 288 
KFXR 226 
KFXY 254 
KFYF 

236 KFYJ 

229 
KFYO 

240 KFYR 
273 KGO 
261 

KGTT 
263 KGU 

337 KGW 263 
KGY 

454 KHJ 
226 

KHQ 

233 KJBS 
236 KJR 
226 KLDS 
231 

KLS 
248 

KLX 
252 KLZ 
252 KMA 
242 KMJ 
231 KMMJ 

258 KMO 
266 KMOX 

The  Principia           St.  Louis,  Mo.  261 
The  Searchlight  Publishing  Co   Fort  Worth,  Texas  263 
Chovin  Supply  Co     Anchorage,  Alaska  227 
G.  S.  Carson,  Jr       Iowa  City,  la.  224 
W.  Riker.           Holy  City,  Calif.  217 
C.  F.  Knierim.   _.._.   -...North  Bend,  Wash.  216 
Taft  Products  Co   Hollywood,  Calif.  225 
Hall  Bros     Beeville,  Texas  248 
City  of  Paris  Dry  Goods  Co     San  Francisco,  Calif.  268 
Stephens  College     Columbia,  Mo.  500 
United  Churches  of  Olympia.   _   _...01ympia,  Wash.  219 
Echo  Park  Evan.  Assn     Los  Angeles,  Calif.  275 
Thomas  Groggan  &  Bros.  Music  Co   Galveston,  Texas  258 
W.  D.  Corley   Colorado   Springs,  Colo.  242 
Concordia  Seminary.       St.  Louis,  Mo.  545 
Fitzsimmons  General  Hospital...     Denver  ,Colo.  234 
Peery  Bldg.  Co     _   _.._   Ogden,  Utah  224 
Louis  L.  Sherman     Oakland,  Calif.  256 
University  of  Utah-.—   Salt  Lake  City,  Utah  261 
Colburn  Radio  Labs.     San  Leandro,  Calif.  220 
McWhinnie  Electric  Co     San  Pedro,  Calif.  205 
Film  Corporation  of  America..   _   St.  Louis,  Mo.  240 
First  M.  E.  Church...-   1   Independence,  Kans.  236 
Whan  Radio  Shop.       Manhattan,  Kans.  219 
Headquarters  Troop,  56th  Cavalry.   Houston,  Texas  240 
Carl  E.  Bagley._         Welcome,  Minn.  227 
Moonlight  Ranch       Route  6,  Denver,  Colo.  244 
Cape  Girardeau  Battery  Station....Cape  Girardeau,  Mo.  224 
Airfan  Radio  Corp       San  Diego,  Calif.  246 

Radio  Supply  Co     Albuquerque,  N.  M.  250 
Browning  Bros.  Co   ..._       .Ogden,  Utah.  261 
Warner  Bros       Hollywood,  Calif.  252 
L.  E.  Wall ._..       -   San  Bernardino,  Calif.  211 
St.  Louis  Truth  Center     St.  Louis,  Mo.  214 

F.  Wellington  Morse,  Jr   _.._     Chico,  Calif.  254 
Radio  Entertainments,  Inc   South  San  Franciso,  Calif.  226 
Oakland  Educational  Society   Oakland,  Calif.  207 
Lawrence  Mott     Avalon,  Calif.  211 
Louisiana  College     -     Pineville,  La.  238 
Wilbur  Jerman... _       Portland,  Oreg.  213 
Bertram  O.  Heller.   Big  Bear  Lake,  Calif.  203 
Service  Radio  Co       Logan,  Utah  205 

Pike's  Peak  Broadcasting  Co—Colorado  Springs,  Colo.  250 
Bledsoe  Radio  Company.-     El  Paso,  Texas  242 
Mt.  States  Radio  Dist.  Inc.  (Port,  sta.)   Denver,  Colo.  216 
Neches  Electric  Co...           Beaumont,  Texas  227 
Classen  Film  Finishing  Co     ...Oklahoma  City,  Okla.  214 

Mary  M.  Costigan.—     Flagstaff,  Ariz.  205 

Carl's  Radio  Den         Oxnard,  Calif.  205 
Chronicle  Publishing  Co     Houston,  Texas  238 

Buchanan-Vaughan  Co..    Texarkana,  Tex.  210 
Hoskens-Meyers,  Inc.—   Bismarck,  N.  Dak.  248 
General  Electric  Co     Oakland,  Calif.  361 
Glad  Tidings  Tabernacle..   San  Francisco,  Calif.  207 
Marion  A.  Mulrony.-        Honolulu,  Hawaii.  270 
Portland  Morning  Oregonian   _   Portland,  Oreg.  491 
St.  Martins  College—          Lacy,  Wash.  246 
Times-Mirror  Co     L   Los  Angeles,  Calif.  405 
Louis  Wasmer.             Seattle,  Wash.  273 

J.  Brunton  &  Sons         San  Francisco,  Calif.  220 
Northwest  Radio  Service  Co..       Seattle,  Wash.  384 

Reorganized  Church     Independence,  Mo.  441 
Warner  Brothers  Radio  Supplies  Co   Oakland,  Calif.  250 
Tribune  Publishing  Co   _   Oakland,  Calif.  508 
Reynolds  Radio  Co     _   Denver,  Colo.  266 
May  Seed  &  Nursery  Co   Shenandoah,  Iowa  252 
Fresno  Bee         Fresno,  Calif.  234 
M.  M.  Johnson  Co—   _.._   Clay  Center,  Nebr.  229 
Love  Electric  Co     —   Tacoma,  Wash.  250 
Voice  of  St.  Louis.   St.  Louis,  Mo.   280 
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Radio  Fans   Should  Welcome 
Shields  and  Metal  Panels 

(Continued  from  page  5) 

at  the  risk  of  boring  our  readers  we 
are  going  to  quote  just  one  excerpt 

from  that  paper:  "The  conclusions  to 
be  reached  from  these  tests  are  that  the 
use  of  a  metal  panel  in  a  receiving  set 
produces  no  measurable  increase  in  the 
resistance  and  hence  in  the  losses,  of 
the  coils  and  condensers  when  mounted 
in  the  usual  manner.  In  fact  the  coils 
may  be  mounted  directly  behind  the 
panel,  providing  the  panel  is  of  high 

conductivity." 
The  chief  electrical  advantages  of 

metal  panels  are:  prevention  of  varia- 
tion in  tuning  due  to  body  capacity; 

simplification  of  the  circuit  wiring  since 
the  panel  and  shield  become  the  negative 
A  battery  line  and  returns  may  be 
made  direct  to  the  panel  or  the  shield; 
freedom  from  warping  or  bending,  and 
finally  the  isolation  of  the  receiving  set 
from  all  extraneous  electrical  disturb- 

ances. In  practice  the  shield  may 
either  be  grounded  or  left  floating  on  the 
negative  A  battery  line,  depending  upon 
local  conditions.  In  our  experience  the 

floating  method  proved  more  satis- 
factory. 

YOU  cannot  be  too  careful  in  mounting 

your  coils  in  a  shielded  set,  regard- 
less of  all  the  theory  on  the  subject. 

Allow  at  least  3  inches  from  end  of  coils, 
if  solenoids,  and  not  less  than  an  inch 
from  sides  of  coils  to  shield.  Also  do  not 
think  because  you  have  a  fine  shield  that 
it  will  be  such  if  you  have  a  bunch  of 
half  inch  and  inch  holes  left  in  the  shield 
or  the  panel.  In  other  words,  to  do  the 
job  properly  it  should  be  completely 
shielded  and  by  that  is  meant  all  holes. 
If  necessary  you  can  also  shield  your 
battery  cable  to  prevent  its  becoming  a 
miniature   energy   collector. 

High  potential  leads  and  connections 
should  be  kept  at  least  an  inch  away 
from  any  metal.  In  the  case  of  the 
counterphase  the  inductance  switch 
and  the  switch  taps  should  be  kept  a 
good  distance  away  from  the  shield  in 
order  to  prevent  capacity  effects  which 
would  bring  about  broad  tuning. 

If  the  builder  is  using  a  C  battery  to 
bias  the  r.  f.  grids  much  care  should  be 
expended  in  making  such  connections 
on  account  of  the  rotors  of  the  condensers 
being  normally  grounded  to  shield.  To 
test  for  a  ground-to-shield  a  C  battery 
and  a  voltmeter  may  be  used.  For  ex- 

ample the  phone  jack  should  be  abso- 
lutely free  from  the  metal  panel.  Use 

the  battery  and  meter  to  determine  if  a 
short    exists. 

Do  not  forget  that  the  time  and  energy 
spent  in  extremely  careful  work  will  be 
amply  repaid  in  dividends  in  the  form  of 
selectivity  and  freedom  of  extraneous 
noises. 

Further  evidence  of  the  interest  in 
shielding  is  shown  by  the  volume  of 

correspondence  which  crosses  the  writer's 
desk;  the  tenor  of  a  majority  of  the 

letters  being:  "Show  me  the  way  to — 
shield." 

And  above  is  our  answer. 

The  Magazine  of  the  Hour ewf 
Tone  and 
Volume 
Control 

Essential  to  thoroughly  enjoy  present  day  broad- 
casting. New  high-priced  sets  feature  tone  con- 

trol as  their  greatest  improvement.  You  can  have 
this  new  feature  in  your  old  set  by  attaching  a 
Centralab  Modulator  Plug  in  place  of  the  old 
phone  plug.  Takes  but  a  moment — no  tools  re- 

quired. Gives  any  degree  of  tone  volume  from  a  whisper  to 
maximum  by  simply  turning  the 
small  knob  on  the  plug.  Static  inter- ference is  reduced  and  progra 
in  clear  and  true  with  just  the  vol- 

you  most  enjoy. 
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Order  from  your  dealer,  or  mailed 
direct  on  receipt  of  the  price, 

$2.50. Central  Radio  Laboratories 
24  Keefe  Ave.,  Milwaukee.   Wis 

Centsalab 

Embodying  the  Genuine  BROWNING-DRAKE  Transformer 
and  also  the  National  Equimeter 

(Straight  Line  Wave  Length) 

CONDENSERS 
and  the 

National  Velvet  Vernier  DIALS 
These  parts  give  amazing  results  to 

amateur  Set  Builders. 
Nationals  are  standard — their  efficiency  proved. 

Send  for  Bulletin  105-RA 
NATIONAL  COMPANY,  Inc. 

W.  A.  READY,  President 
110  Brookline  St.  Cambridge,  Mass. 

BD1-A (Patents  pending) 
NATIONAL  Tuning 
Unit  BD1-A,  comprising 
the  BROWNING- DRAKE  Inductance  Coil 
and   NATIONAL   Con- 

BD2-A 
(Patents  pending) 

NATIONAL  Tuning 

Unit  BD2-A,  com- 
prising genuine 

BROWNING- DRAKE  Transformer 
and  NATIONAL 
Condenser. 

PRICE  J12.75 

$1.50  FOR  YOUR  OLD  RADIO  TUBES 
regardless  make  or  condition,  toward  pur- 

chase of  each  new  standard  $2.50  tube. 
Positively  guaranteed.  We  do  not  sell  re- 

built or  bootleg  tubes.     AGENTS  WANTED. 

SUPER-SERVICE  LABORATORIES,  DepL  60 
Room  58,  39  W.  Adams  St.  CHICAGO,  ILL. 

LOW-LOSS  COILS 
FRESHMAN  and  PFANSTEIHL  type  radio 

frequency   transformers.      D.  C.  C.  wire,  200-550 
wavelength.     Mounts  included. 
Each  $.50  Set  of  Three  $1.25 
Guaranteed  or  money  refunded.      Specify  size  of 
condenser. 

KISSEL-CARMAN 
2215  Archer  Ave.  Chicago,  III. 
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KMTR    Turner  Radio  Corp   ......Los  Angeles,  Calif.  238 
KNRG    C.  B.  Juneau     Los  Angeles,  Calif.  208 
KNX       Los  Angeles  Evening  Express   Los  Angeles,  Calif.  337 
KOA       General  Electric  Co         Denver,  Colo.  322 
KOAC    Oregon  Agricultural  College.   Corvallis,  Oreg.  280 
KOB       N.  Mex.  College  Ag.  &  Me.  Arts..State  College,  N.  Mex.  349 
KOCH    Central  High  SchooL   Omaha,  Neb.  258 
KOCW  Oklahoma  College  for  Women     Chickasha,  Okla.  252 
KOIL      Monarch  Manufacturing  Co..—   Council  Bluffs.  Iowa  278 
KOWW  Blue  Mt.  Radio  Assn    Walla  Walla,  Wash.  256 
KPO       Hale  Bros       San  Francisco,  Calif.  428 
KPPC     Pasadena  Presbyterian  Church   Pasadena,  Calif.  229 
KPRC    Houston  Post  Dispatch.     Houston,  Texas  297 

KPSN     Star-News  Publishing  Co   Pasadena.  Calif.  316 
KQP       H.  B.  Read.     .Portland,  Oreg.  213 
KQV       Doubleday-Hill  Electric  Co     ..Pittsburgh,  Pa.  275 
KOW      Charles  D.  Herrold     San  Jose,  Calif.  231 
KRE        Berkeley  Daily  Gazette   Berkeley,  Calif.  256 
KSAG     Kansas  State  Agricultural  College....Manhattan,  Kans.  341 
KSD        Pulitzer  Printing  Co       St.  Louis,  Mo.  545 
KSL        Radio  Service  Corp.  of  Utah._._   Salt  Lake  City,  Utah  300 
KSMR  Santa  Maria  Valley  Railroad  Co.._.Santa  Maria,  Calif.  210 
KSO       A.  A.  Berry  Seed  Co     Clarinda,  Iowa  242 
KTAB    Tenth  Ave.  Baptist  Church.   Oakland,  Calif.  240 
KTBI     Bible  Institute.       Los  Angeles,  Calif.  294 

KTBR    Brown's  Radio  Shop.   Portland,  Ore.  263 
KTCL     American  Radio  Telephone  Co.  Inc.-   Seattle,  Wash.  306 
KTHS     New  Arlington  Hotel  Co     Hot  Springs,  Ark.  375 
KTNT    N.  Baker.     _.         Muscatine,  Iowa  256 
KTW      First  Presbyterian  Church.     Seattle,  Wash.  454 
KUO       Examiner  Printing  Co     San  Francisco,  Calif.  250 
KUOA    University  of  Arkansas   Fayetteville,  Ark.  300 
KUOM  State  University  of  Montana.-   Missoula,  Mont.  244 
KUSD    University  of  South  Dakota.....   Vermillion,  S.  D.  278 
KUT       University  of  Texas     Austin,  Texas  231 
KVOO    The  Voice  of  Oklahoma...-   _   ._   Bristow,  Okla.  375 
KWCR  H.  F.  Paar   Cedar  Rapids,  Iowa  278 
KWG      Portable  Wireless  Telephone  Co...._   Stockton,  Calif.  248 
KWKG  Wilson  Duncan  Studios     ....Kansas  City,  Mo.  236 
KWKH  W.  G.  Patterson...,     Kennonwood,  La.  261 
KWSC    State  College       Pullman,  Wash.  349 
KWUC  Western  Union  College   Le  Mars,    Iowa  252 
KWWG  City  of  Brownsville.     _   Brownsville,  Texas  278 
KYW     Westinghouse  Electric  &  Mfg.  Co...._   -...Chicago,  111.  535 
KZIB     I.  Beck   Manila,  P.  I.  250 

KZKZ    Electrical  Supply  Co   Manila,  P.  I.   270 
KZM       Preston  D.  Allen     _     Oakland,  Calif.  240 
KZRQ  Far  Eastern   Radio....   Manila,  P.  I.   222 
KZUY    F.  J.  Elser     Manila,  P.  I.  360 

NAA       U.  S.  Navy   Dept.   Arlington,  Va.  434 
WAAD   Ohio  Mechanics  Institute.     Cincinnati,  Ohio  258 
WAAF    Chicago  Daily  Drovers  Journal     —.Chicago,  111.  278 
WAAW  Omaha  Grain  Exchange   Omaha,  Nebr.  278 
WABB   Harrisburg  Radio  Co   Harrisburg,  Pa.   204 
WABG    Asheville  Battery  Co.,  Inc     Asheville,  N.  C.  254 
WABI     1st  Universalist  Church.     -   Bangor,  Me.  240 
WABO   Lake  Avenue  Baptist  Church...-   Rochester,  N.  Y.  278 
WABQ    Haverford  College,  Radio  Club..._   Haverford,  Pa.  261 
WABR   Scott  High  SchooL   ....._   _   _   ...Toledo,  Ohio  263 
WABW  College  of  Wooster.   Wooster,  Ohio  207 
WABX    Henry  B.  Joy     Mt.  Clemens,  Mich.  246 
WABY  John  Magaldi,  Jr.._       Philadelphia,  Pa.  242 
WABZ    Coliseum  Place  Baptist  Church   New  Orleans,  La.  275 
WADC    Allen  T.  Simmons  (Allen  Theatre)   ._   Akron,  Ohio  258 
WAFD    Albert  B.  Parfet  Co...._   -...Port  Huron,  Mich.  275 
WAGM  R.  L.  Miller     .....Royal  Oak,  Mich.  225 
WAHG  A.  H.  Grebe  &  Co...._      Richmond  Hill,  N.  Y.  316 
WAIT     A.  H.  Waite  Co         -...Taunton,  Mass.  229 
WAIU     American  Insurance  Union     Columbus,  Ohio  294 
WAMD  Hubbard  &  Co.       Minneapolis,  Minn.  244 
WAPI      Alabama  Polytechnic  Institute     Auburn,  Ala.  248 
WARG    American  Radio  &  Research  Corp   Medford,  Mass.  261 

WATT  Edison.  Electric         Boston,  Mass.  244 
WBAA    Purdue  University.   .   W.  Lafayette,  Ind.  273 
WBAK    Pennsylvania  State  Police.   Harrisburg,  Pa.  275 
WBAL    Consolidated  Gas  &  Elec.  Co     Baltimore,  Md.  246 
WBAO    James  Millikan  University     _.._   Decatur,  111.  270 

WRAP    Wortham-Carter  Pub. (Star  Telegram)..Ft.  Worth,  Texas  476 
WBAX   John  H.  Stenger,  Jr   Wilkes-Barre,  Pa.  256 
WBBL    Grace  Covenant  Presbyterian  Church....Richmond,  Va.  229 
WBBM  Atlass  Investment  Co     Chicago,  111.  226 
WBBP    Petoskey  High  SchooL     Petoskey,  Mich.  238 

WBBR    People's  Pulpit  Assoc   .   Rossville,  N.  Y.  273 
WBBS    First  Baptist  Church     New  Orleans,  La.  252 
WBBW  Ruffner  Junior  High  School         Norfolk,  Va.  222 

WBBY   Washington  Light  Inf.Co."B"  118th  inf,Charleston,S.C.  268 
WBBZ     C.  L.  Carrell     -...Chicago,  111.  216 
WBCN    Foster  &  McDonnelL..-   _.._   Chicago,  111.  266 
WBDC    Baxter  Laundry  Co...._   Grand  Rapids,  Mich.  256 
WBES     Bliss  Electrical  School   Takoma  Park,  Md.  222 
WBNY  Shirley  Katz..._   _..     New  York,  N.  Y.  210 
WBOO   A.  H.  Grebe  &  Co.,  Inc     Richmond  Hill,  N.  Y.  236 
WBPI      I.  R.  Nelson     _   -.Newark,  N.  J.  263 
WBRC    Bell  Radio  Corporation       Birmingham,  Ala  248 

WBRE     Baltimore  Radio  Exchange   Wilkes-Barre,  Pa.  231 
WBT       Charlotte  Chamber  of  Commerce   ....Charlotte,  N.  C.  275 
WBZ       Westinghouse  Elect.  &  Mfg.  Co._   Springfield,  Mass.  331 
WBZA    Westinghouse  Elect.  &  Mfg.  Co._   Boston,  Mass.  242 
WCAC    Connecticut  Agricultural  College.   Mansfield,  Conn.  275 
WCAD    St.  Lawrence  University..-   ._   Canton,  N.  Y.  263 
WCAE     Kaufmann  &  Baer  Co.  &  The  Pitts.  Pr..Pittsburgh,  Pa.  461 
WCAJ     Nebraska  Wesleyan  University.. University  Place,  Nebr.  254 
WCAL    St.  Olaf  College     Northfield,  Minn.  337 
WGAO    A.  A.  and  A.  S.  Brager     Baltimore,  Md.  275 
WCAP     Chesapeake  &  Potomac  Tel.  Co   Washington,  D.  C.  468 
WCAR    Southern  Radio  Corp.  of  Texas   San  Antonio,  Texas  263 
WCAT    State  College  of  Mines     Rapid  City,  S.  Dak.  240 
WCAU    Universal  Broadcasting  Co   Philadelphia,  Pa.  278 
WCAX    University  of  Vermont   Burlington,  Vt.  250 
WCBA    Charles  W.  Heimbach     _   Allentown,  Pa.  254 
WCBD    Wilbur  C.  Voliva._     Zion,  111.  345 
WCBE    Uhalt  Radio  Co     New  Orleans,  La.  263 
WCBH    University  of  Mississippi     Oxford,  Miss.  242 
WCBM    Charles  Swarz     ...Baltimore,  Md.  229 
WCBQ    First  Baptist  Church     Nashville,  Tenn.  236 
WCBR    C.  H.  Mester.   _   _.._     Providence,  R.  I.  205 

WCCO    Washburn-Crosby  Co..._   Anoka,  Minn.  416 
WCLO     C.  E.  Whitmore..-   .....Camp  Lake,  Wise.  231 
WCLS     H.  M.  Couch     -   Joliet,  111.  214 
WCOA    City  of  Pensacola     Pensacola,  Fla.  222 
WCSH     Henry  P.  Rines     Portland,  Maine  256 
WCSO     Wittenberg  College.     Springfield,  Ohio  248 
WCWS    Chas.  W.  Selene  (Portable)   .._   Providence,  R.  I.  210 
WCX       Free  Press  and  Jewett  R.  &  P.  Co   Detroit,  Mich.  517 

WDAD    Dad's  Auto  Accessories,  Inc.     Nashville,  Tenn.  226 
WDAE    Tampa  Daily  Times     Tampa,  Fla.  273 
WDAF     Kansas  City  Star—   Kansas  City,  Mo.  366 
WDAG    J.  Laurence  Martin     Amarillo,  Texas  263 
WDAH    Trinity  Methodist  Church   El  Paso,  Texas  268 
WDAY    Radio  Equipment  Corp     Fargo,  N.  Dak.  261 
WDBG    Kirk,  Johnson  &  Co     _   Lancaster,  Pa.  258 
WDBE    Gilham-Schoen  Elec.  Co._   _.._   Atlanta,  Ga.  270 
WDBJ     Richardson  Wayland  Elec.  Corp   Roanoke,  Va.  229 
WDBK    M.  F.  Broz         Cleveland,  Ohio.  227 
WDBO    Ro.lins  College,  Inc   _.._   Winter  Park,  Fla.  240 
WDBZ    Boy  Scouts,  City  Hall.     _   Kingston,  N.  Y.  233 
WDOD    Chattanooga  Radio  Co.,  Inc._   Chattanooga,  Tenn.  256 
WDRC    Doolittle  Radio  Corp..-   New  Haven,  Conn.  268 
WDWF    Dutee  Wilcox  Flint,  Inc   -   Cranston,  R.  I.  441 
WDZ       J.  L.  Bush.         Tuscola,  111.  278 
WEAF     American  Telephone  &  Telegraph  Co..New  York,  N.  Y.  491 
WEAI      Cornell  University.   Ithaca,  N.  Y.  254 
WEAM    Bor.  of  N.  Plainfield..-   North  Plainfield,  N.  J.  261 

WEAN    Shepard  Co..._     Providence,  R.  I.  270 
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Probe  Bell  System  For 
Reduced  Rates 

'T'HJi  Senate  recently  passed  an  inter- 
-*-  esting  resolution  directing  the  Sec- 

retary of  Commerce  to  investigate  the 
use  of  the  Squier  wired-wireless  patents 
by  the  A.  T.  &  T.  Co.  and  make  a  report 
on  the  annual  value  of  these  patents  to 
the  company  and  the  reduction  in  public 
rates  if  any,  due  to  the  free  use  of  the 
wired-wireless  patents. 

Senate  Resolution  149,  introduced  by 
Senator  Walsh,  reviews  the  history  of 
wired-wireless  investigation  begun  in 
1910  by  Maj.  Gen.  George  O.  Squire, 
USA,  Retired,  then  a  major  in  the  Signal 
Corps,  under  an  appropriation  of  $30,000 
made  by  Congress.  His  subsequent  in- 

vestigations showed  that  multiplex  teleg- 
raphy and  telephony  over  wires  could 

be  accomplished  by  the  application  of 
radio  to  wires  in  the  method  commonly 

known  as  "wired  wireless."  Patents 
Nos.  980356-7-8-9  taken  out  by  Major 
Squier  in  1911,  provided  for  their  use 
by  the  Government  of  the  United  States 
and  its  citizens  without  the  payment  of 
royalties. 

These  patents  are  now  used  by  the 
Bell  Telephone  system  free,  it  was  stated, 
a  court  having  held  that  as  the  patents 
were  public  property  the  inventor  was 
not  entitled  to  any  compensation  therefor. 
Now  the  Secretary  of  Commerce  is 

directed  to  make  a  full  report  to  the 
Senate  to  the  extent  to  which  the  system 

is  used  by  the  A.  T.  &  T.  Co.  in  govern- 
mental and  public  service;  the  annual 

value  of  such  use,  and  the  reductions 
made  in  rates. 

May  Redistrict  U.  S.  in  New 
Radio  Bill 

TF  THE  new  White  bill  passes  Congress 

A  under  its  terms,  the  entire  United 
States  will  be  divided  into  five  districts, 
each  represented  by  a  resident  citizen. 
Originally  it  was  planned  to  use  the 
geographical  division  of  the  country  into 

the  nine  radio  districts,  at  present  em- 
ployed in  the  work  of  the  department 

of  commerce. 

Plan  Five  Districts 

The  five  districts  as  proposed  are  as 
follows: 

1.  Maine,  New  Hampshire,  Vermont, 
Massachusetts, Connecticut, Rhode  Island, 

New  York,  New  Jersey,  Delaware,  Mary- 
land, the  District  of  Columbia,  Porto  Rico 

and  the  Virgin  Islands. 

2.  Pennsylvania,  Virginia,  West  Vir- 
ginia, Ohio,   Michigan  and  Kentucky. 

3.  North  Carolina,  South  Carolina, 
Georgia,  Florida,  Alabama,  Tennessee, 
Mississippi,  Arkansas,  Louisiana,  Texas 
and  Oklahoma. 

4.  Indiana,  Illinois,  Wisconsin,  Minne- 
sota, North  Dakota,  South  Dakota, 

Iowa,    Nebraska,    Kansas   and    Missouri. 

5.  Montana,  Idaho,  Wyoming,  Colo- 
rado, New  Mexico,  Arizona,  Utah,  Ne- 
vada, Washington,  Oregon,  California, 

Hawaii  and  Alaska. 

Wthinneacho(ffl 
Unconditionally  Guar* 
anteed  to  be  equal  or 

superior  to  any  Elimi- 
nator on  the  market,  re- 

gardless of  price. 

Complete,  nothing  else  to  buy.  Supplied 
in  two  models,  one  for  Direct  and  the 
other  for  Alternating  Current. 
A.  C.  Model,  price  ....    $12.50 
D.  C.  Model,  price    ....    $  9.75 

FERBEND  MB"  ELIMINATOR 
Superior  Results! 

FERBEKD lam 

This  company  also  man- ufactures the  famous 
Ferbend  WAVE  TRAP 
—the  instrument  which 
has  been  widely  imi- 

tated but  neverequalled. 
tt  is  the  only  orignal 
and  i 

Now  you  can  get 

permanent  and  effi- 
cient "B"  current 

supply  direct  from 
your  electric  light 
socket  at  a  price 
scarcely  higher 

than  new  "B" 
batteries.  Ferbend 
has  succeeded  in 

combining  results  with  first-cost  econo- 
my, for  your  benefit.  Equip  your  set 

NOW  with  this  wonderful  new  instru- 
ment and  be  convinced. 

Ask  Your  Dealer  or  Send  Direct 
If  you  prefer,  we  will  make  shipment 
direct  to  you  upon  receipt  of  price,  or 
C.  0.  D.  if  desired.  Remember,  superior 
results  are  guaranteed  or  your  money 
back.  USE  THE  COUPON  NOW! 

FERBEND  ELECTRIC  CO. 
431  W.  Superior  St.,  Chicago,  111. 

Perbend  c1Tl(vx7ru^v 

Operates  at  a  maximum  efficiency 
at  all  times.  Noiseless— no  hum. 
Taps  at  22^-45—90  volts. 
Maximum  voltage,  100.  (for  135 

volts,  simply  add  a  45  volt  "B" 
battery. ) 

A.  C.  model  gives  Full  Wave 
Rectification.  Cost  of  operation 
less  than  50c  a  year.  Lasts  in- definitely. 

All  parts  are  specially  designed 
and  manufactured  by  us  for  this 
purpose  only. 

Unconditionally  (guaranteed 
to  be  equal  or  superior  to  any  Elimina- 

tor on  the  market,  regardless  of  price. 

iimvlnai 

Ferbend  Electric  Co. 
431  W.  Superior  St. 

Chicago 

D  Send  at  once.   Payment  enclosed. 
D  Send  C.  O.  D.            D  Send  Literature. 
D  Send  A.  C.  Model.   D  Send  D.C.  Model. 
Name 

T/y^     State   

ATWH0LE 
SALE  PRICES 

Dealer-Set  Builders  and  Radio  Parts  Dealers 
write  for  FREE  description,  list  of  parts  and  whole- 

sale prices  for  Silver-Cockaday  Single  Control  4-Tube 
Receiver.  Catalogue  of  nationally  known  radio  equip- 

ment sent  free.  Write  today.  Address  Dept.  R. 

SHURE  RADIO  CO.,19  S.  We 

HEATH 
CONDENSERS 

For  Real  Radio  Reception 
Write  jor  Literature 

HEATH  RADIO  &  ELECTRIC  MFG.  CO.. 
206  First  St.  Newark,  N.  J. 

Please  mention  Radio  Age  when  writing  to  advertisers 
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WEAO     Ohio  State  University   Columbus,  Ohio  294 
WEAR     Goodyear  Tire  and  Rubber  Co   Cleveland,  Ohio  389 
WEAU     Davidson  Bros.  Co..         Sioux  City,  Iowa  275 
WEBC     Walter  Cecil  Bridges       Superior,  Wise.  242 
WEBD     Electrical  Equip.  &  Service  Co     Anderson,  Ind.  246 
WEBE     Roy  W.  Waller.       Cambridge,  Ohio  234 
WEBH    Edgewater  B.  H.  &  Herald  Examiner...-   Chicago,  111.  370 
WEBJ     Third  Avenue  Railway  Co     New  York,  N.  Y.  273 
WEBL  Radio  Corp.  of  America  (Portable)....New  York,  N.  Y.  226 
WEBM  Radio  Corp.  of  America  (Portable)....New  York,  N.  Y.  226 
WEBQ    Tate  Radio  Corp       ...Harrisburg,  111.  226 
WEBR    H.  H.  Howell       Buffalo,  N.  Y.  244 
WEfiW    Beloit  College         Beloit,  Wise.  268 
WEBZ     Savannah  Radio  Corp..__   ......Savannah,  Ga.  263 
WEEI      The  Edison  Elec.  Illuminating  Co   Boston,  Mass.  349 
WEHS     Robert  E.  Hughes   Evanston,  111.  203 
WEMC  Emanuel  Missionary  College....Berrien  Springs,  Mich.  285 

WENR    Ail-American  Radio  Corp     ....Chicago,  111.  266 
WEW      St.   Louis  University.     St.  Louis,  Mo.  248 
WFAA     Dallas  News  &  Dallas  Journal..     Dallas,  Tex.  476 
WFAM    Times  Publishing  Co     .St.  Cloud,  Minn.  273 
WFAV     University  of  Nebraska       Lincoln,  Neb.  275 
WFBC     First  Baptist  Church     Knoxville,  Tenn.  250 
WFBD    Gethsemane  Baptist  Church   _   Philadelphia,  Pa.  234 
WFBE     John  Van  De  Walle     .....Seymour,  Ind.  226 
WFBG    The  Wm.  F.  Gable  Co   Altoona,  Pa.  278 
WFBH    Concourse  Radio  Corp.,   Richmond  Hill,  N.  Y.  273 
WFBI      Galvin  Radio  Supply  Co     Camden,  N.  J.  236 

WFBJ     St.  John's  University.......   .'   Collegeville,  Minn.  236 
WFBL     Onondaga  Hotel  Co.   Syracuse,  N.  Y.  252 
WFBM    Merchants  Heat  &  Light  Co     Indianapolis,  Ind.  268 

WFBR    Fifth  Inf.  Md.  Nat'l  Guard     Baltimore,  Md.  254 
WFBZ     Knox  College.       _...Galesburg,  111.  254 
WFDF     F.  D.  Fallain   Flint,  Mich.  234 
WFI        Strawbridge  and  Clothier.   Philadelphia,  Pa.  394 
WFKB    F.  K.  Bridgman.         Chicago,  111.  217 
WFRL     Robert  Morrison  Lacey     ....Brooklyn,  N.  Y.  205 
WGAL    Lancaster  Elec.  Supply  &  Const.  Co   Lancaster,  Pa.  248 
WGBB    Harry  H.  Carman.       Freeport,  N.  Y.  244 
WGBC    First  Baptist  Church     Memphis,  Tenn.  278 
WGBF    Fink  Furniture  Co     Evansville,  Ind.  236 
WGBI     Frank  S.  Megargee.....     Scranton,  Pa.  240 
WGBM   Theodore  N.  Saaty..   Providence,  R.  I.  234 
WGBR    George  S.  Ives._   ....Marshfield,  Wis.  229 
WGBS    Gimbel  Brothers     _     New  York,  N.  Y.  316 

WGBU    Florida  Cities  Finance  Co.   Fulford  By-The-Sea,  Fla.  278 
WGBX    University  of  Maine   _...Orono,  Me.  252 
WGCP    D.  W.  May,  Inc.     Newark,  N.  J.  252 
WGES     Coyne  Electrical  School       Oak  Park,  111.  250 
WGHB    G.  H.  Bowles  Developments..   ......Clearwater,  Fla.  266 
WGHP    G.  H.  Phelps     _   ....Detroit,  Mich.  270 
WGMU  A.H.Grebe&Co.Inc.,(Portable)..Richmond  Hill.N.Y.  236 
WGN      The  Tribune.....   _   _     Chicago,   111.  303 
WGR      Federal  T.  and  T.  Co.— _   _     Buffalo,  N.  Y.  319 
WGST    Georgia  School  Technology   _     Atlanta,  Ga.  270 
WGY      General  Elec.  Co     Schenectady,  N.  Y.  379 
WHA       University  of  Wisconsin     Madison,  Wis.  535 
WHAD    Marquett  Univ.  &  Milw.  Journal   Milwaukee,  Wis.  275 
WHAM  Univ.  of  Rochester  (Eastman  S.of  M.)..Rochester,  N.Y.  278 
WHAP    W.  H.  Taylor  Finance  Corp   ....Brooklyn,  N.  Y.  240 
WHAR    Seaside  House         Atlantic  City,  N.  J.  275 

WHAS     Courier-Journal  &  Louisville  Times   Louisville,  Ky.  400 
WHAT    Dr.  George  W.  Young     ....Minneapolis,  Minn.  263 
WHAV    Wilmington  Elec.  Specialty  Co   Wilmington,  Del.  266 
WHAZ    Rensselaer  Polytechnic  Institute     Troy,  N.  Y.  379 
WHB       Sweeney  School  Co   .Kansas  City,  Mo.  366 
WHBA    C.  C.  Shaffer         Oil  City,  Pa.  250 
WHBC    Rev.  E.  P.  Graham     Canton,  Ohio  254 
WHBD    Chas.  W.  Howard.....   ...Bellfontaine,  Ohio  222 

WHBF    Beardsley  Specialty  Company.     ...Rock  Island,  111.  222 
WHBG   John  S.  Skane     ...Harrisburg,  Pa.  231 
WHBH    Culver  Military  Academy..   Culver,  Ind.  222 

WHBJ     Lauer  Auto  Co   _       Ft.  Wayne,  Ind.  234 
WHBK    Franklin  St.  Garage,  Inc       Ellsworth,  Me.  231 
WHBL    C.  L.  Carrell       Chicago,  111.  216 
WHBM  C.  L.  Carrell,  (Portable  Station)   _   Chicago,  111.  216 
WHBN    First  Ave.  Methodist  Church   St.  Petersburg,  Fla.  238 
WHBP    Johnstown  Automobile  Co       Johnstown,  Pa.  256 

WHBQ    St.  John's  M.  E.  Church  South.   Memphis  Tenn.  233 
WHBU    Riviera  Theatre  &  Bing's  Clothing   ....Anderson,  Ind.  219 
WHBW  D.  R.  Kienzle   ....Philadelphia,  Pa.  216 

WHBY  St.  Norbert's  College   West  de  Pere,  Wis.  250 
WHDI     W.  H.  Dunwoody  Ind.  Institute   Minneapolis.Minn.  278 
WHEG    Hickson  Electric  Co.,  Inc     Rochester,  N.  Y.  258 
WHK      The  Radio  Air  Service  Corp   ....Cleveland,  Ohio  273 
WHN       George  Schubert......     New  York,  N.  Y.  361 

WHO       Banker's  Life  Co..       Des  Moines,  la.  526 
WHT       Radiophone  Broadcasting  Corp     Deerfield,  111.  238 
WHT       Radiophone  Broadcasting  Corp      Deerfield,  111.  400 
WIAD     Howard  R.  Miller......       .....Philadelphia,  Pa.  250 
WIAS      Home  Electric  Co..   Burlington,  Iowa  254 
WIBA     The  Capital-Times  Studio     Madison,  Wis.  236 

WIBG     St.  Paul's  Protestant  E.  Church   Elkins  Park,  Pa.  222 
WIBH     Elite-Radio  Stores.....   ......New   Bedford,   Mass.  210 
WIBI      Frederick  B.  Zitteli,  Jr   Flushing,  N.  Y.  219 
WIBJ      C.  L.  Carrell  (Portable)     Chicago,  111.  216 
WIBM     Billy  Maine  (Portable)            Chicago,  111.  216 
WIBO     Nelson  Brothers....   _   Chicago,  111.  226 
WIBR     Thurman  A.  Owings.....     Werton,  W.  Va.  246 

WIBS      New  Jersey  Nat'l  Guard  Hdqs.  Co   Elizabeth,  N.  J.  203 
WIBU     The  Electric  Farm     Poynette,  Wis.  222 
WIBW    Dr.  L.  L.  DilL   _     Logansport,  Ind.  220 

WIBX     Grid-Leak,   Inc..     Utica,   N.   Y.  205 
WIBZ      A.   D.  Trum.     Montgomery,  Ala.  231 
WIL        Benson  Radio  &  The  Star..     St.  Louis,  Mo.  273 
WIOD    Wonderful  Isle  of  Dreams....     Miami,  Fla.  248 
WIP        Gimbel  Bros....   _   Philadelphia,  Pa.  508 

WJAD     Jackson's  Radio  Eng.  Laboratories   _   Waco,  Texas  353 
WJAG     Norfolk  Daily  News   Norfolk,  Nebr.  270 
WJAK     Clifford  L.  White..   Kokomo.Ind.  254 
WJAM    D.  M.  Perham.     Cedar  Rapids,  Iowa  268 
WJAR  The  Outlet  Co.  (  J.  Samuels  &  Bro.)....Providence,  R.  I.  306 
WJAS     Pittsburgh  Radio  Supply  House   ....Pittsburgh,  Pa.  275 
WJAX     City  of  Jacksonville       Jacksonville,  Fla.  337 
WJAZ     Zenith  Radio  Co.     _   Mt.  Prospect,  111.  322 

WJBA     D.  H.  Lentz,  Jr       Joliet,  111.  207 
WJBB     L.  W.  McClung....   ...St.  Petersburg,  Fla.  254 
WJBC     Hummer  Furniture  Co     LaSalle,  111.  234 
WJBG     Interstate  Radio,  Inc   Charlotte,  N.  C.  224 
WJBI       Robert  S.  Johnson   Red  Bank,  N.  J.  219 
WJBK     E.  F.  Goodwin......       Ypsilanti,  Mich.  233 
WJBL     Wm.  Gushard  Dry  Goods  Co..     Decatur,  111.  270 
WJBO    Valdemar  Jensen.       New  Orleans.  La.  268 
WJBR     Geusch  and  Stearns         Omro,  Wis.  227 
WJBU     Bucknell  University     ....Lewisburg,  Pa.  211 

WJJD      Supreme  Lodge,  L.  0.  of  Moose..   Mooseheart,  111.  370 
WJR        Jewett  Radio  &  Phon.  Co.  &  D.  F.  P   Pontiac,  Mich.  517 
WJY       Radio  Corp.  of  America   ..New  York,  N.  Y.  405 
WJZ        Radio  Corp.  of  America..   New  York,  N.  Y.  454 
WKAF    WKAF  Broadcasting  Co....   Milwakuee,  Wis.  261 
WKAQ    Radio  Corp.  of  Porto  Rico     San  Juan,  P.  R.  341 
WKAR    Michigan  State  College   East  Lansing,  Mich.  285 
WKAV    Laconia  Radio  Club..   Laconia,  N.  H.  224 
WKBB    Sanders  Bros.....   .-...     Joliet,  111.  214 
WKBE    K.  &  B.  Electric  Co...       Webster,  Mass.  231 
WKBG    C.  L.  Carrell  (Portable)....   ....Chicago,  111.  216 

WKRC    Kodel  Radio  Corp   Cincinnati,  Ohio  326 
WKRC    Kodel  Radio  Corp....   _   Cincinnati,  Ohio  422 
WKY      WKY  Radio  Shop..   Oklahoma  City,  Okla.  275 
WLAL     First  Christian  Church   _   Tulsa,  Okla.  250 

WLAP     Wm.  V.  Jordan.....   Louisville,  Ky.  275 
WLAQ    Arthur  E.  Shilling       Kalamazoo,  Mich.  283 
WLBL    Bureau  of  Marketing     Stevens  Point,  Wis.  278 
WLIB      Liberty  Magazine   _   Elgin,  111.  303 



RADIO  AGE  for  April,  1926 

"Night  Herd"  is  Winning Title  of  WLS  Contest 
LEVI  CHAMBERS  BALLOU,  of  Buf- 

falo, N.  Y.,  is  the  winner  of  the  $500 
cash  prize  and  the  Hoover  Trophy  Cup 

awarded  by  WLS,  the  Sears- Roebuck- 
Station,  Chicago,  and  the  Drama  League 
of  America  in  a  nation  wide  radio  drama 
contest. 

Mr.  Ballou's  play  "The  Night  Herd," 
was  selected  from  among  more  than  five 
hundred  entries,  as  the  most  dramatic, 
the  most  unusual  and  the  most  perfectly 
adapted  to  production  by  radio.  It  is 
unique  in  that  it  would  not  be  given 
either  on  the  stage  or  in  motion  pictures, 
since  the  stage  is  the  saddle,  the  action 

taking  place  as  the  characters  are  gallop- 
ing on  horseback  across  the  western 

plains. 
The  second  prize  of  $200  goes  to  Mill- 

iard Booth,  Brevard,  N.  C,  for  his  play 

entitled  "Back  Stage."  A  third  prize  of 
$100  was  awarded  to  J.  Frank  Davis,  of 

San  Antonio,  Texas,  for  his  play,  "Mid- 
night." These  two  plays  will  be  pre- 

sented later.  Plays  were  received  from 
every  state  in  the  union,  from  Canada  and 
from  North  Wales. 

Centralab  Issues  New 
Modulator  Plug 

/^ENTRALAB'S  new  modulator  plug 
^  is  a  unique  device  that  can  be  quickly 
attached,  without  tools,  to  any  radio 
receiver  having  one  or  more  jacks,  and 
provides  gradual  control  of  tone  volume 
from  a  whisper  to  maximum. 

In  appearance  it  is  slightly  larger  than 
the  average  phone  plug,  with  a  small 
bakelite  knob  on  one  side.  Turning  the 

knob  through  an  arc  of  approximately 
300  degrees  varies  a  smooth  graphite 
resistance  in  the  plug  base.  This  in  turn 
controls  the  tone  and  volume. 
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Mailing  Lists 

MARVELOUS  NEW 
AUDIO  TRANSFORMER 
adda  a  musics  1  aualityto  any  set  far 
beyond  anything  you 

°rKARAS  HARMONIK Amplifies  low,  middle  and 
tones — al  1  to  the  sa  me  big 
thua  eliminating  distortion.  Brings 
outthevita   harmonics  and  over_ 
tones  of  music.  Price  $7.00.  Write 

Karas  Electric  Co.,    Depl.  1094,    4042  N.  Rockwell  St.,  Chicago 

BECOME  ARM)I0  IXPERI 
---J  MONTHS 
Stvhy\ 
stHOME 

W  TO  OETTHIS  COU 

ENGlIfEKBfl."l>cr . .  1 

UNEQUALLED 
BREMER-TULLY 

COUNTERPHASE  SIX 

factory 

A  circuit  of  proven  superiority  and  parts  of  the  high- 
est quality,  designed  and  made  by  B-T  make  a  rare 

combination  that  so  far  is  unequalled. 

Unsolicited  letters  from  owners  bear  out  our  statements : 

SELECT  YOUR  STATION 
Atlantic,  Iowa. 

About  two  weeks  ago  I  was  called 
over  to  one  of  our  neighbors  to  listen 
to  a  demonstration  of  your  Counter- 
phase  and  when  I  got  home  I  told 
my  wife  that  /  had  heard  my  first 
radio. 

Have  listened  to  lots  of  sets  but 
believe  me  your  Counterphase  has 
them  all  backed  off  the  map  not 
alone  in  tone  but  in  selectivity, 

volume  and  distance.  It  isn't  a question  of  what  can  you  get  but 
what  station  do  you  want  that  is  on. 

I  was  so  pleased  with  the  per- 
formance that  I  had  to  write  you 

this  line  to  get  it  off  my  mind. 
H.  O.  L. 

Now  you  can  enjoy  the  advantages  of  this  receiver.  Increasing  production 

enables  us  to  supply  more  and  more  high  grade  dealers  with  COUNTER- 
PHASE  sets.  If  your  dealer  cannot  give  you  a  demonstration  have  him  write 
us     at     once. 

Send  for  free  circulars 

"NO   EQUAL" 
Homestead,  Pa. 

I  purchased  a  Counterphase  Six 

and  I'm  telling  you  that  no  set  can 
equal  its  operation  in  distance  vol- ume and  clearness.  I  received  three 
Pacific  Coast  stations  better  and 

louder  than  my  neighbor  with  his  9- 
tube   .     I  get  all  Chicago 
stations  when  KDKA,  WCAE  and 
WJAS  are  on  without  hearing  as 
much  as  a  whisper  from  them. 

S.  W.  G. 

"MODESTLY  LAUDED." Chicago. 

"  —  I   was  convinced  that  you  are 
very   modestly    lauding    the    advan- 

tages of  the  Counterphase." A.  D.  E. 

i  ready.     It  lelts  about  the  Counter- 
written  so  the  average  person  can 

"BETTER  TUNING" 
The  9th  edition  of  this   interesting  sixty-eight  page  booklet 

phase   and  contains   some   really   worth  while  information  on  r 
understand  it.    Price  10c     Send  stamps  or  coin. 

BREMER-TULLY   MFG.    CO. 
532  SO.  CANAL  ST. CHICAGO,   ILL. 

6-Volt 
Storage 
Radio  A 
Battery 

.OO 
npere   capacity   for  only 
Just  the  thing  for  Trickle 

ous  World  Qual- 
Equipped   with 5 C.O.D. 

Send  No 

Money 

against  acid  and  leakage.   Order  Now.  We 
ship  same  day  — by  express  c.  O.  D.  subject  to  your  . 
nation  on  arrival.  Ext'"  n 

Solid  Rubber  Case 

World WORLD  BATTERY  CO. 

Dept.lSS  , 

STORAGE  BATTERIES  12l9S.Wab.«hAve.,ChicW. 
JD^BA^WEAF^W6H>WJS>KHJ>k60^Krar-^WJYxKSPl 

Charger  mir& SATISFACTION    GUARANTEED 
Charges  any  type  o» 
storage  A  or  B  battery, 
or  auto  battery,  using  a 

few  cents  worth  of  ordi- 
nary house  current. 

Cannot  injure  battery 

and  lasts  for  years.  Com- 
plete directions  enclosed 

— any  one  can  operate. No  "Extras"  to  buy. 

Why  pay  $10.00  to 
$18.00  for  a  charger  when 
you  can  get  this  splendid 

GUARANTEED  R.  B.  Charger  by  mailing  us  two 

dollars  (bills,  money  order,  check  or  stamps).Charg- 
er  will  be  sent  postpaid.  Act  at  once.     TODAY. 

R.  B.  MANUFACTURING  CO. 
Dept  22,  308  East  Third  Cincinnati,  Ohio 

Please  mention  Radio  Age  when  writing  to  advertisers 



60  RADIO  AGE  for  April,  1926 

WLIT  Lit  Bros.   Philadelphia,  Pa.  394 
WLS  Sears  Roebuck  &  Co   ..       Crete,  111.  345 
WLSI  Lincoln  Studios     _   Cranston,  R.  I.  441 
WLTS  Lane  Technical  High  School   _...Chicagc,  111.  258 
WLW  Crosley  Mfg.  Co     Cincinnati,  Ohio  422 
WLWL  Miss.  Society  of  St.  Paul  the  Apostle....New  York,  N.  Y.  288 
WMAC  C.  B.  Meredith.         Casenovia,  N.  Y.  275 
WMAF  Round  Hills  Radio  Corp.   Dartmouth,  Mass.441 
WMAK  Norton  Laboratories.     ..Lockport,  N.  Y.  266 
WMAL  M.  A.  Lesse  Optical  Co._..   Washington,  D.  C.  213 
WMAN  First  Baptist  Churchy...   ..Columbus,  Ohio  278 
WMAO  Chicago  Daily  News         Chicago,  111.  447 
WMAY  Kingshighway  Presbyterian  Church   St.  Louis,  Mo.  248 
WMAZ  Mercer  University.     Macon,  Ga.  261 
WMBB  American  Bond  &  Mortgage  Co....   Chicago,  111.  250 
WMBC  Michigan  Broadcasting  Co     Detroit,  Mich.  256 
WMBF  Miami  Beach  Hotel     Miami  Beach,  Fla.  384 
WMC  Commercial  Appeal-   ._   Memphis,  Tenn.  500 
WMCA  Hotel McAlpin(GreenleySq.  Hotel Co.).New  York,  N.Y.  341 
WNAB  Shepard  Stores         Boston,  Mass.  250 
WNAC  Shepard  Stores     _   _   _   Boston,  Mass.  280 
WNAD  University  of  Oklahoma       Norman,  Okla.  254 
WNAL  Omaha  Central  High  School     Omaha,  Nebr.  258 
WNAT  LenningBros.  Co.  (Frederick Lenning). Philadelphia,  Pa.  250 
WNAX  Dakota  Radio  Apparatus  Co     Yankton,  S.  Dak.  244 
WNBH  New  Bedford  HoteL.._   _   New  Bedford,  Mass.  248 
WNJ  Radio  Shop     ....._   Newark,  N.  J.  252 
WNOX  Peoples  Tel.  &  Tel.  Co._     Knoxville,  Tenn.  268 
WNYC  Dept.  of  Plant  &  Structures   ....New  York,  N.  Y.  526 
WOAI  Southern  Equipment  Co     San  Antonio,  Texas  394 
WO  AN  Vaughn  Con.  of  Music   Lawrenceburg,  Tenn.  283 
WOAW  Woodman  of  the  World   _   Omaha,  Nebr.  526 
WOAX  Franklyn  J.    Wolff..._   Trenton,  N.  J.  240 
WOC  Palmer  School  of  Chiropractic   _... Davenport,  Iowa  484 
WOCL  Hotel  Jamestown,  Inc     Jamestown,  N.  Y.  275 

WODA  James  K.  O'Dea.     Patersoh,  N.  J.  224 
WOI  Iowa  State  College.   Ames,  Iowa  270 
WOK  Neutrowound  Radio  Mfg.  Co...   Homewood,   111.  217 
WOKO  Otto  Baur.     New  York,  N.  Y.  233 

WOO  John    Wanamaker..   .....Philadelphia,    Pa.  508 
WOOD  Grand  Rapids  Radio  Co   Grand  Rapids,  Mich.  242 
WOO  Unity  School  of  Christianity   Kansas  City,  Mo.  278 
WOR  L.  Bamberger  and  Co.     Newark,  N.  J.  405 

WORD  People's  Pulpit  Assn..._   Batavia,  111.  275 
WOS  State  Market  Bureau   Jefferson  City,  Mo.  441 
WOWL  Owl  Battery  Company...-   _   New  Orleans,  La.  270 
WOWO  Main  Auto  Supply  Co..._   Fort  Wayne,  Ind.  227 
WPAK  N.  D.  Ag.  College.—   Agricultural  College,  N.  D.  275 
WPCC  North  Shore  Cong.  Chusch     _.._   Chicago,  111.  258 
WPDQ  H.  L.  Turner.     _   Buffalo,  N.  Y.  258 
WPG  The  Municipality  of  Atlantic  City..Atlantic  City,  N.J.  300 
WPRC  Wilson  Printing  &  Radio    Co     Harrisburg,  Pa.  216 
WPSC  Pennsylvania  State  College..-   .State  College,   Pa.  261 
WQAA  Horace  A.   Beale,  Jr.     ..Parkersburg,   Pa.  220 
WQAC  Gish  Radio  Service     Amarillo,  Tex.  234 
WQAE  Moore  Radio  News  Station   Springfield,  Vt.  246 
WQAM  Electrical  Equipment  Co..._   Miami,  Fla.  263 
WQAN  Scranton  Times.     Scranton,  Pa.  250 

WQAO  Calvary  Baptist  Church     New  York,  N.  Y.  360 
WQJ  Calumet  Rainbo  Broadcasting  Co     Chicago,  111.  447 
WRAF  The  Radio  Club  (Inc.)._.._       ..LaPorte,  Ind.  224 
WRAK  Economy  Light  Co   Escanaba,  Mich.  256 
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WRAM   Lombard    College   -...Galesburg     111.  244 
WRAV    Antioch   College....   Yellow  Springs,   Ohio  263 
WRAW  Horace  D.  Good....       Reading,  Pa.  238 

WRAX    Flaxon's   Garage        Gloucester   City,    N.   J.  268 
WRBC    Immanuel  Lutheran  Church   ...Valparaiso,  Ind.  278 
WRC       Radio  Corp.  of  America      ...Washington,  D.  C.  468 
WRCO    Wynne  Radio  Co....   Raleigh,  N.  C.  252 

WREC    Wooten's  Radio  &  Electric  Co__...   Coldwater,  Miss.  254 
WREO    Reo  Motor  Car  Co     Lansing,  Mich.  285 
WRHF    Radio  Hospital  Fund     Washington,  D.  C.   256 
WRHM  Rosedale  Hospital,  Inc     Minneaoplis,  Minn.  252 
WRK       Doron  Bros   ._   Hamilton,  Ohio  270 
WRM      University  of  Illinois       Urbana,  111.  273 

WRMU  A.  H.  Grebe  &  Co.,  Inc.,  M. Y."MU-l"..New York, N.Y.'  236 
WRNY    Experimenter  Publishing  Co....   New  York,  N.  Y.  258 
WRR       Municipal  Station     —.Dallas,  Tex.  246 
WRST     Radiotel  Mfg.  Co.,  Inc.-   Bay  Shore,  N.  Y.  216 
WRVA    Larus  &  Brother  Co.,  Inc...   .....Richmond,  Va.  256 
WRW      Tarrytown  Radio  Res.  Labs   ...Tarrytown,  N.  Y.  273 
WSAI      United  States  Playing  Card  Co   Cincinnati,  Ohio  326 
WSAJ      Grove  City  College       Grove  City,  Pa.  229 
WSAN     Allentown  Call  Publisher  Co._...   Allentown,  Pa.  229 

WSAR     Daughty  &  Welch  Electrical  Co._...Fall  River,  Mass.  254 
WSAU     Camp    Marien         Chesham,   N.    H.  229 
WSAX    Zenith  Radio  Corp.  (Portable)   Chicago,  111.  268 
WSAZ     Chase  Electric  Shop.       ..  ...Pomeroy,  Ohio  244 
WSB        Atlanta  Journal       Atlanta,  Ga.  428 
WSBC     World  Battery  Co,   Chicago,  111.  210 
WSBF     Stix-Baer-Fuller  D.  G.  Co.-   St.  Louis,  Mo.  273 
WSBT     South  Bend  Tribune     _   —South  Bend,  Ind.  275 
WSDA     Seventh  Day  Adventist  Church.   New  York,  N.  Y.  263 

WSKC    World's  Star  Knitting  Co     Bay  City,  Mich.  261 
WSM       Nashville  Life  &  Accident  Ins.  Co   Nashville,  Tenn.  283 

WSMB    Saenger  Amuse.  Co.  &  Maison  B.  Cc.New  Orleans,  La.  319 
WSMH   Shattuck  Music  House..-   Owosso,  Mich.  240 
WSMK   S.  M.  K.  Radio  Corp._   _   Dayton,  Ohio  275 
WSOE     School  of  Engineering.   -...Milwaukee,  Wise.  246 
WSRO     Radio  Company     Hamilton,  Ohio  252 
WSSH  Tremont  Temple  Bap.  Church   Boston,  Mass.  261 
WSUI      State  University  of  Iowa     .Iowa  City,   Iowa  484 
WSVS     Seneca  Vocational  School-   .......Buffalo,   N.  Y.  219 

WSWS    Bligh  and  Whittington     Elgin,  111.  275 
WTAB     Fall  River  Daily  Herald  Publishing  Co..Fall  River,  Mass.  266 
WTAD    Robt.   E.   Compton       -...Carthage,    111.  236 
WTAG    Telegram  Pub.  Co   ...Worcester,  Mass.  268 
WTAL    Toledo  Radio  &  Electric  Co._   -...Toledo,  Ohio  252 

WTAM    Williard  Storage   Battery   Co     Cleveland,   Ohio  389 
WTAP     Cambridge  Radio  &  Electric  Co   Cambridge,  111.  242 
WTAQ    S.  H.  Van  Gordon  &  Son     Osseo,  Wise.  254 
WTAR    Reliance   Electric   Co     Norfolk,   Va.  261 

WTAW   Agricultural  &  Mech.Col.of  Texas..CollegeSta.,  Texas  270 
WTAX    Williams   Hardware   Co.-   —   Streator,    111.  231 

WTAZ    Thomas  J.  McGuire     _...Lambertville,  N.  J.  261 
WTIC      Travelers  Insurance  Co   -...Hartford,  Conn.  476 

WWAD   Wright  &  Wright    (Inc.)   Philadelphia,    Pa.  250 
WWAE    Electric  Park.   _   -   Plainfield,  111.  242 

WWAO   Michigan  College  of  Mines-   ..Houghton,  Mich.  263 

WWGL   Radio  Engineering  Corp..-   Richmond  Hill,  N.  Y.  213 
WWI       Ford  Motor  Co..._   Dearborn,  Mich.  266 

WWJ       Detroit  News     Detroit,  Mich.  353 

WWL       Loyola  University   New  Orleans,  La.  275 

Use  the  Log -a 'Wave  Chart 
on  Page  64 
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Supreme  Court  Decision 
Favors  Amateur 

REFERRING  to  the  decision  handed 
down  by  Chief  Justice  Taft  in 

the  case  of  the  Radio  Corporation  of 

America  against  the  Independent  Wire- 
less Telegraph  Company  involving  the 

use  of  DeForest  radio  tubes  for  commer- 
cial purposes,  S.  E.  Darby,  Jr.,  of  Darby 

and  Darby,  Attorneys  for  the  DeForest 
Company  points  out  there  is  nothing  in 

this  decision  which  in-  any  way  affects 
the  DeForest  Company  or  which  will  in 
any  way  restrict  the  use  of  the  DeForest 
audion  tubes  for  amateur  purposes. 

"The  recent  announcement  from  Wash- 

ington of  the  Supreme  Court's  decision 
upholding  the  right  of  the  Radio  Corpor- 

ation to  sue  infringers  under  its  license 
in  the  name  of  the  DeForest  Company 
only  serves  to  guarantee  to  the  amateur 
radio  experimentor  and  to  the  radio 

public  as  well  the  right  to  use  the  De- 
Forest  tubes  for  broadcast  reception," 
says    Mr.    Darby. 

"The  one  point  at  issue  in  this  decision 
was  whether  the  Radio  Corporation, 
not  as  owner  of  the  DeForest  patents 
but  as  a  licensee,  had  the  right  to  sue 
the  Independent  Wireless  Telegraph 
Company,  making  use  of  the  name  of 
DeForest  Radio  Company  as  a  co-plain- 

tiff without  such  action  being  favored 
by  the  DeForest  Company. 

"As  the  decision  of  the  Supreme  Court 
points  out,  the  DeForest  Company 
gave  to  the  Western  Electric  Company 
certain  limited  licenses  under  the  pa- 

tents for  the  tubes.  Subsequent  to  this 
agreement,  March  16,  1917,  the  Western 
Electric  Company  then  assigned  the 
rights  it  had  thus  received  from  the 
DeForest  Company  to  the  American 
Telephone  and  Telegraph  Company. 
On  July  1,  1920  the  American  Telephone 
and  Telegraph  Company  made  a  contract 
with  the  General  Electric  Company  by 
which  the  General  Electric  Company 
was  granted  rights  under  the  patents. 
From  the  General  Electric  Company  the 
Radio  Corporation  received  a  license 
under  the  patent  to  sell  tubes  manufac- 

tured by  the  General  Electric  Company. 
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CHICAGO 
BATTERIES 

Auto 
SoM  One  Piece 

Rubber  Containers 
ed  For  2  Years 

dependability,    Chicago    Batteries    offer    the    Radio 
an   "A"   Power  that  is   backed   by   years   o" 
and  master  workmanship  with  the  finest  materials  avail- 

able.     Endorsed    and    approved    by  leading    Radio   and 
thorities.       Chicago    Batteries    in    their 

-leak,  solid  rubber  oases  represent  an  amazing 

PRICES 
Solid   Rubber   Case  RADIO   Batteries 

6  volts.  100  Amps. .  .  $  8.79      6  volts.  120  Amps. .  .  $10.79 
6  volts,  140  Amps..  .$13.50 

GUARANTEED    2     YEARS 
Solid   Rubber   Case  Auto  Batteries. 

6  volts.  11  plates. .  .$8.79  6  volts,  13  plates.  .  .$10.79 
12  volts.  7  plates.  .  .$13.50 

SAVE  MONEY— ORDER  DIRECT 
Buy    Chicago   Batteries    direct   from   the   manufacturer. 
Batteries  you  order  will  be  shipped  the  same  day.     Ex- 

press C  O.  D.  or  5%  discount  cash  with  order. 

CHICAGO  BATTERY  WORKS,  1204  Sa.Peoria  St.,Chicago 

THE    RADIO    AGE 

BUYERS'    SERVICE 
What  do  you  want  to  purchase  in  the  radio  line?  Let  RADIO  AGE  save 

you  time  and  money  by  sending  in  the  coupon  below.  Enter  the  number  of 
the  article  you  would  like  to  know  more  about  in  the  spaces  provided  in  the 
coupon. 

1    "A"  Batteries,  all  kinds 

45 

Jacks 
2   Aerials 

46 

Jars,  battery 

(a)  Loop 

47 

Keys,    transmitting 

(b)  Outdoor 
48 Knobs 

3    Ammeters 

49 

Laboratories,  testing 

4    Amplifiers 50 Lightning  arresters 
5    "B"  batteries,   all   kinds 51 Loud  speakers 
6    Batteries 52 Lugs,    battery 

(a)  Dry 

53 

Meters,  all  types 

(b)  Wet 

54 Mica 
7    Battery  chargers 

55 

Mountings 

8    Battery  substitutes 

56 

Nuts 

(a)  "A"    battery 57 Panels 

(b)  "B"   battery 58 Paste,    soldering 

9    Battery  supplies 

59 

Patent  attorneys 

10    Bezels 

60 

Phone   connectors 
11    Binding    posts 

61 

Phonograph    adapters 
12    Books    on    radio 

62 

Plugs 

13    Broadcasting    equipment 63 Pointers 
14    Buzzers 

64 

Potentiometers 
15    "C"    batteries 65 Rectifiers 
16    Cabinets 66 Resistances,   fixed 

17    Code    practice    sets 67 Rheostats 
18    Coils,  all   forms 

68 

Scrapers,    wire 
19    Condensers,    fixed 69 Screw    drivers 

20    Condensers,  variable 70 Screws 
21    Contact  points 

71 

Schools,    radio 
22    Cords,  headset,   etc. 

72 

Sets,   transmitting 
23    Couplers,    vario,    etc. 73 Sets,    receiving 
24  Crystals 
25  Desks (a)  Factory  Built  (b)  kits 

26    Detector   (crystals) 1  Crystal 
27    Detector    tubes 2  Radio    Frequency 

28    Detector   units 3  Reflex 
29    Dials 4  Regenerative 
30   Dies 5  Super-heterodyne 
31    Drills 

74 

Shellac 32    Electrolyte 75 
33    Fibre 
34    Filters 

76 Solder 

35    Fuses,    tube 77 
Supports,   aerial 

36    Grid   leaks 78 Switches 
37    Ground    clamps 79 Transformers,    a.    f. 

38  Head   phones 
39  Horns,   all   types 

40  Hydrometers 
41  Inductances 
42  Insulation 
43  Insulators,   all   types 
44  Irons,  soldering 

80  Transformers,   r.   f. 
81  Transformers,    sending 
82  Tubes,  all  types 

83  Variometers 
84  Wave   meters 
85  Wave    traps 

86  Wire,   all   kinds 

RADIO  AGE  BUYERS'  SERVICE 
Please  see  that  I  am  supplied  with  buying  specifications  at d  prices 

500  N.  Dearborn  St.,  Chicago,  111. 

on  the  articles  numbered  herewith: 

1            1             I 

I  am  a — 

□  Dealer 

ed  with  Radio  in 

□  Jobber 
□  Mfgrs.'  Rep. 

□  Manufacturer 

(3-26) 
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CFAC 
CFGA 
CFCF 
CFCH 
CFCK 
CFCN 
CFCR 
CFCT 
CFCU 
CFHC 
CFKC 

CFQC 
CFRC 
CFXC 
CFYC 
CHBC 
CHCM 
CHCS 
CHIC 
CHNC 
CHUC 
CHXC 
CHYC 
CJCA 
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Dominion  of  Canada 
Calgary  Herald     Calgary,  Alta.  434 
Toronto  Star  Pub.  &  Prtg.  Co.     Toronto,  Ont.  356 
Marconi  Wireless  Teleg  Co.,  (Ltd.)  Can. Montreal.  Que.  411 
Abitibi  Power  &  Paper  Co.  (Ltd.)..Iroqouis  Falls,  Ont.  500 
Radio  Supply  Co       Edmonton,  Alta.  517 
W.  W.  Grant  (Ltd.)—-   -   -   Calgary,  Alta.  434 
Laurentide  Air  Service..   Sudbury,  Ont.  410 
Victoria  City  Temple     .....Victoria,  B.  C.  329 
The  Jack  Elliott  (Ltd.)     Hamilton,  Ont.  341 
Henry  Birks  &  Sons       Calgary,  Alta.  434 
Thorold  Radio  Supply         Thorold,  Oht.  248 
The  Electric  Shop  (Ltd.).....   ..Saskatoon,  Sask.  329 
Queens  University.       Kingston,  Ont.  450 
Westminster  Trust  Co..._   _.  .Westminster,  B.  C.  291 
Commercial  Radio  (Ltd. )..__:     Vancouver,  B.  C.  411 
The  Calgary  Albertan       Calgary,  Alta.  434 
Riley  &  McCormack  (Ltd.)   Calgary,  Alta.  434 
The  Hamilton  Spectator       Hamilton,  Ont.  341 
Northern  Electric  Co     .._   Toronto,  Ont.  357 
Toronto  Radio  Research  Society   Toronto,  Ont.  357 

International  Bible  Ass'n   Saskatoon,  Sask.  329 
R.  Booth,  Jr         _...Ottawa,  Ont.  434 
Northern  Electric  Co.   _..   ....Montreal,  Que.  411 
Edmonton  Journal—   _      .Edmonton,  Alta.  511 

CJCL  A.  Couture   _..         Montreal,  Que.  279 
CJGC  London   Free    Press   _   _   —London,      Ont.  32 
CKAC  La    Presse-..   ._   _.     Montreal,   Que.  411 
CKCD  Vancouver  Daily  Province   Vancouver,  B.  C.  397 
CKCK  Leader   Pub.   Co         Regina,   Sask.  476 
CKCL  Dominion  Battery  Co       Toronto.  357 
CKCO  Ottawa  Radio  Association     Ottawa,  Ont.  434 
CKCX  P.  Burns  &  Co.  (Ltd.)-   _   Calgary,  Alta.  434 
CKFC  First  Congregational  Church—   ...Vancouver,  B.  C.  411 
CKLC  Wilkinson  Electric  Co.  (Ltd.)._:   Calgary,  Alta.  434 
CKNC  Canadian  National  Carbon  Co......   -...Toronto,  Ont.  357 

CKOC  Wentworth  Radio  Supply  Co.     Hamilton,  Ont.  341 
CKY  Manitoba  Tel.  System     Winnipeg,  Man.  384 

CNRA  Canadian  National  Railways     Moncton,  N.  B.  291 

CNRC  Canadian  National  Railways   Calgary,  Alta.  436 

CNRE  Canadian  National  Railways   Edmonton,  Alta.  517 

CNRM  Canadian  National  Railways     .Montreal,  Que.  411 

CNRO  Canadian    National    Railways     ..Ottawa,    Ont.  435 

CNRR  Canadian  National   Railways   Regina,  Sask  476 

CNRS  Canadian    National    Railways   Saskatoon,   Sask.  329 

CNRT  Canadian   National   Railways._     Toronto,  Ont.  357 

CNRV  Canadian   National   Railways   Vancouver,    B.    C.  291 

CNRW  Canadian   National   Railways   Winnipeg,   Man.  384 

Republic  of  Mexico 
CYB    Mexico  City    380  |  CYL    Mexico  City.__      400  |  CZE     Mexico  City. 

350 

PWX  Cuban  Telephone  Co   Habana  400 
2BY  Frederick  W.  Borton   Habana  315 
2CX  Frederick  W.  Borton   Habana  320 

2EV  Westinghouse  Elec.  Co— ..Habana  220 
2HC  Heraldo  de  Cuba   Habana  275 

2HS  Julio  Power     _...Habana  180 
2JD  Raul  Parez  Falcon   Habana  105 
2K  Alvara  Daza   Habana  200 
2KD  E.  Sanchez  de  Fuentes   Habana  350 

2LO     London._.._      365 

5IT      Birmingham.    479 
5WA    Cardiff      353 

Republic  of  Cuba 
2LC  Luis  Casas     Habana  250 
2MG  Manuel  G.  Salas.   Habana  280 
2MN  Fausto  Simon   Habana  270 
20L  Oscar  Collado     -..Habana  300 
2TW  Roberto  E.  Ramires   —.Habana  230 
2WW  Amadeo  Saenz   Habana  210 

5EV  Leopoldo  E.  Figueroa   Colon  360 
6BY  Jose  Ganduxe   Cienflegos  300 
6CX  Antonio  T.  Figueroa   Cienflegos  170 

Great  Britain 
6BM    Bournemouth        385 
2ZY     Manchester      378 
5NO     Newcastle    408 

6DW    Eduardo  Terry   Cienflegos  225 
6XJ     Frank  H.  Jones     .....Tuinucu  275 
6KW   Frank  H.Jones   Tuinucu  340 
8BY    Alberto  Ravelo   Stgo.  de  Cuba  250 
8DW    Pedro  C.  Anduz   Stgo.  de  Cuba  275 
8FU     Andres  Vinnet   Stgo.  de  Cuba  225 
12AB  Alberto  S.  de  Bustamante.Habana  240 

16AZ  Valentin  Ullivarri   Cienf  uegos  200 
20K     Mario  Garcia  Velez   Habana  360 

5SC     Glascow   _      422 
2BD     Aberdeen      495 

6FL     Sheffield  (relay  station)    301 

France 
YN      Lyons.       
FL        Paris  (Eiffel  Tower).. 

.    550 

.2,650 

8AJ      Paris   _   _   1,780 
ESP     Paris.         _...    458 

~/w  USE!  ~/w 

THIS 

COUPON 

RADIO  AGE  SUBSCRIPTION  BLANK 

$2.50  A  YEAR 
Radio  Age,  Inc. 

500  North  Dearborn  Street. Chicago 

Gentlemen:     Please  enter  my   subscription    for  RADIO   AGE.   the   Magazine   of  the 

Hour,  for  one  year,  beginning  with  the   issue,  for  which  I  enclose  $2.50. 

Name   

Street  Address   

City   

State   

Send  cash,  money  order  or  draft. 
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CLASSIFIED  ADVERTISEMENTS 
If  you  have  anything  to  buy  or  sell,  don't  overlook  the  value  of  RADIO  AGE'S  classified 

advertisements.     Many  such  messages  have  paved  the  way  to  independent  incomes. 
The  classified  advertising  rates  are  but  ten  cents  per  word  for  a  single  insertion.  Liberal 

discounts  are  allowed  on  three,  six  and  twelve-time  insertions,  of  five,  fifteen  and  thirty  per  cent 
respectively.  Unless  placed  through  an  accredited  advertising  agency,  cash  should  accompany 
all  orders.  Name  and  address  must  be  included  at  foregoing  rates  and  no  advertisement  of  less 
than  ten  words  will  be  accepted. 

All  classified  ads  for  the  May  issue  must  be  sent  in  by  April  1. 

AGENTS  WANTED 

Sell  Five  Tube  Radio  Sets.  Thirty  days  free  trial. 
Three  sales  weekly  pays  $90  profit.  Experience  unneces- 

sary.     DIRECT   RADIO,    I97-FF   Fourteenth   St.,    Mil- 

AGENTS— STEADY  INCOME.  LARGE  Manufacturer  of 

soaps  perfumes,  toilet  articles  and  pure  food  products, 
etc.,  wishes  repres* 

Whole  or 

Bids.,  Cii 

umer.  Big  profits.  Honest  g 
Cash  or  credit.  Send  at  on< 

in    Products    Co.,    5796    Ame 

Agents      Make  $60.00  weekly, 
and  toilet  preparatij 
No  money  or  experi 
Desk   BG3.      Healthc 

Agents  Wanted  VANCY  Guaranteed  Radio  Tub. 
imported  filament  all  types  BEST  BY  TEST  also 
mitters.  Sample  tubes  $1.50  each  Post  Paid, 
cash  or  money  order.  Van  Cleef-Deforest  Radic 
pany,  Great  Kills,  S.  I.,  N.  Y. 

FORDS.  60  miles  on  one  gallon  of  Gas.  It  has  been 
proven  such  mileage  can  be  made.  AIRLOCK  guar- 

antees to  increase  gas  mileage;  also  prevents  radiator 
mer  or  freezing  in  winter.  Cools,  Fuels, 
the  Ford  motor.  Splendid  territory 

AIRLOCK  PRODUCTS,  Box  703G,  Willow  Street, 
Beach.  Calif. 

an  tees 
boiling  in 

RADIO — Join  our  sales  organization  and  make  big 
money.  We  want  a  man  in  every  county  to  sell  well 
advertised  sets  and  parts  made  by  the  leading  manu- 

facturers. Widener  of  Kansas  City  makes  $150.00 
weekly.  You  can  do  as  well  or  better.  Write  today 
for  catalog,  and  discounts.  Name  your  county.  Wave- 
land  Radio  Company.  Div.  52,  1027  No.  State  St.,  Chi- 

cago.  Ill 

MANUFACTURER'S    AGENT    calling    on    Ri 
trical  Jobbers.  Chicago  and  vicinity,  has  opening  for  3 
additional  lines  carrying  volui 
to    Urge    jobbers.       Edelstein, 
Chicago. 

1804    McCor ick    Bid. 

for     thi nderful 

.  .,  Children's  shoes  direct,  _ 
ins  consumer  over  40%.  Experience  unnecessa 
Samples  supplied.  Big  weekly  permanent  incon 
Write  today  Tanners  Mfg.  Co..  1334C.  St..  Boston.  Ma 

$50  WEEKLY  EVENINGS.  DEMONSTRATING  i 
super  selective  6-tube  radio  set.  Selectodyne  Radii 
Co.,  Dept.  M-325  West  Sta Rockford,  I  Hi 

St.  Louis,  Mo. 

BATTERIES 

100  VOLT  EDISON  TYPE  "B"  BATTERY,  knocked 
down.  Parts  and  plan. — complete,  $12.50.  Lane  Mfg. 
2937  W.  Lake.  Chicago. 

BOOKS  AND  MAGAZINES 

Calif. 

booklet    "Interesting    Radio    Magazine — Monthly 

ss.       Spencershield    Agencies,    West     Los    AngeleB, 

EXPERIMENTAL  RADIO  by  R.  R. 

of  Physics  Indiana  University.  "1 
experimental  manual.  Enthusiast 
the  American  Radio  Relay  League 
Used  in  colleges,  universities  and  G< 
Measure,  adjust,  and  perfect  your  se 
Price  $2.00  post  paid.  Hugh  Ram 
Indiana. 

LOCATE  TROUBLE  ON  ELEC- 
5.  PRACTICAL  EXPLANATION 

WITH  BLUE  PRINT  DIAGRAMS  OF  MOTOR  &  CON- 
TROLER  CONNECTIONS.  GREAT  HELP  &  GUIDE 
TO  MEN  IN  THE  TRADE.  COMPLETE  BOOK  FORM 
PRICE  $2.00  POST-PAID.  U.  S.  SALES  &  TRADING 
COMPANY,  1457  BROADWAY,  NEW  YORK,  N.  Y. 

BUSINESS  OPPORTUNITIES 

Peach-Orange-Fig  Groves  "On  the  Gulf."  Guaranteed 
care.  Monthly  payments.  Big  quick  returns.  Subur- 

ban Orchards,  Dept.  K,  Biloxi,  Mississippi. 

$100  weekly  up.  We  want  experienced  Radio  men  to 
operate  branch  assembling  plants.  Part  or  whole 
time.  Barfield  Radio  Co.,  13  Tillery  Street,  Dept.  A  R, 
Brooklyn,  New  York. 

CRYSTALS 

Supersensitive  Galena  Crystals:  Pour 
ALKEMITE.  All  sensitive  Crystals 
Geologist,  Joplin,  Missouri. 

0.11; 

DOGS 

2626  East  18th  Str 

HELP  WANTED 

RADIO  SALESMEN  and  SET  BUILDERS— We  need 
you  and  you  need  us.  If  you  are  reliable  and  well 
known  in  your  community,  we  will  appoint  you  our 
representative  and  furnish  you  with  standard  well 
advertised  seta  and  parts  at  prices  that  will  enable  you 
to  sell  at  a  handsome  profit.  Write  at  once  for  cata- 

log and  sales  plan.  Waveland  Radio  Co.,  Div.  53.  1027 
N.  State  St..  Chicago.  111. 

exams.      Mokane,   Dept.   B-33.   Denver,   Colo. 

MEN  WISHING  TO  ENTER  DINING.  SLEEPING  CAR 
SERVICE  AS  CONDUCTORS,  PORTERS.  WAITERS, 
WRITE  123  RAILWAY  EXCHANGE,  KANSAS  CITY. 

INVENTIONS 

NEW  IDEAS  WANTED— Well  known  Radio  Manufac- 
turer whose  products  are  nationally  advertised  and  sold 

everywhere  wants  new  Radio  device  to  sell.  Will  pay 
outright  or  royalty  for  idea  or  invention  which  is  really 
new  and  saleable.  Address:  Mr.  R.  F.  Devina,  Room 
1101.  116  West  32nd  St..  New  York,  N.  Y. 

MUSIC 

SONG  Poem  Writers— If  you 

music  let  a  gifted  Melodv'Wr Conover.    (Composer)    AVON, o  it.  F  Write* F«n< 

PATENTS 

FOR  SALE:  U.  S.  and  Canadian  Patent  on  an  Attach- 
ment for  Phonographs;  is  the  most  beautiful  inven- 

tion of  the  age.     Address  Chas.  F.  Smith.  Huff,  N.  Dak. 

RADIO 

$2.50  tube.  Positively  guaranteed.  We  do 
rebuilt  or  bootleg  tubes.  Order  today.  Luxem 
Mfg.   Co..   6229  Broadway,   Chicago,   111.      Paste 

B  BATTERY  ELIMINATORS— BUILD  YOUR  OWN 
cheap;  no  hum;  acid  or  anything  to  get  out  of  order; 
blueprint  and  instructions;  50  cents,  money  order  or 
cash.  Web  Radio  Co.,  Dept.  A,  5823  Calumet  Ave.. 
Chicago,  Illinois. 

nally  advertised  seta 

AT  LAST  I  The  Radco  Static  Eliminator. 
50  to  90%  Static  Many  satisfied  users.  Write  foe 
particulars.  Radio  Specialties  Company.  Sioux  Fall*, South    Dakota 

RADIO  DEALERS 

DEALERS— Write  for 
Radio  Merchandise. 
Dept.  D,  1830  Wilaon  Ave.,  Chicago,  111 

RADIO  SUPPLIES 

HAVE  YOU  SEEN  THE  NEW  DIAL1TE,  THE  UNIQUE 
lamp  that  lights  up  your  panel  and  adds  a  decorative 
touch  to  any  radio  set?  Retails  at  $2.75,  complete. 
Send  for  folder  and  dealer's  proposition  on  this  fast 

:.  Also,  we  are  distributors  for  the  famous 
ta,    the Knurled    Wa Cabii 

si     Radi, 
625S 

SALESMEN  WANTED 

SELLS  for  $9.7S.  Prints  I 
velopes,  etc.  $4.00  commi 
work.      Automatic   Ad-Stai 

d  on  wrapping  paper, 

sion.  Send  10c  for  sar 
iper,   Joplin,    Missouri. 

Make  $100  WEEKLY  in  s 

public  wants — long  distanc sales     weekly    pays    $100    p 

pare  time.  Sell  what  the 
e  radio  receiving  sets.  Tm 
rofit.  No  big  investment, 

pe  of  Colorado  made  $955  in  one ■  t  once.  Thi.  plan 

ig  the  country — write  today  before  your 
gone.     O^ARKA,    INC..    126  F     Austin  Ave., 

66  MILES  ON 

STAMPS 

STAMPS,  50  varieties,  Airica,  Brazil,  Peru,  Cuba- 
Mexico,  etc.,  10c.  50  different  U.  S.,  25c;  1,000  mixed. 
40c;    1,000   hinges,    10c.      List    free.      C.    Stegm.n,    595* 

WIRELESS 

Want  to  Memorize  the  Wireless  Code?  The  Coryden 
Snyder  Code  Method.  Patented  is  quickest.  Send  25c 
coin,  or  M.  O.  to  C.  C.  Snyder,  1423  Elmdale  Ave.,  Chi- 

TELEGRAPHY— Morse  and  Wireless— taught  at  home 
in  half  usual  time  and  at  tririing  cost.  Omnigraph 
Automatic  Transmitter  will  send,  on  Sounder  or  Bus- 

ier, unlimited  messages,  any  speed,  ju.t  as  expert 
operator  would.  Adopted  by  U.  S.  Govt,  and  used  by 

"     iding  Universities,  Colleges,  Technical  and  Telegraph 

PERSONAL 

LONELY  HEARTS:  Exchange  letters; 
new  friend,  in  our  jolly  club.  Eva 
Jacksonville,  Florida.    Enclose  stamp. 

Radio   Age    Classified  Ads   Bring   Results 
ition  Radio  Age  when  writing  to  advertisers 



KC Meters STATIONS i 
DIALS 

2     3 

1480 202.6 

1470 204.0 

1460 205.4 

1450 206.8 

1440 208.2 

1430 209.7 

1420 211.1 

1410 212.6 

1400 214.2 

1390 215.7 

1380 217.3 

1370 218.8 

1360 220.4 

1350 222.1 

1340 223.7 

1330 225.4 

1320 227.1 

1310 228.9 

1300 230.6 

1290 232.4 
* 

1280 234.2 

1270 236.1 

1260 238.0 

1250 239.9 

1240 241.8 

1230 243.8 

1220 245.8 

1210 247.8 

1200 249.9 

1190 252.0 

1180 254.1 

1170 256.3 

1160 258.5 

1150 260.7 

1140 263.0 

1130 265.3 

1120 267.7 

1110 270.1 

1100 272.6 

1090 275.1 

1080 277.6 

1070 280.2 

1060 282.8 

1050 285.5 

1040 288.3 

1030 291.1 

1020 293.9 

KC Meters STATIONS i 

DIALS 

2 3 

1010 296.9 

1000 299.8 

990 302.8 

980 
305.9 

970 
309.1 

960 312.3 

950 315.6 

940 319.0 

930 322.4 

920 325.9 

910 329.5 
900 

333.1 

890 336.9 
880 

340.7 
870 

344.6 

860 348.6 
850 

352.7 
840 

356.9 
830 

361.2 
820 

365.6 
810 

370.2 
800 

374.8 
790 

379.5 
780 

384.4 
770 

389.4 
760 

394.5 

750 
399.8 

740 
405.2 

730 
410.7 

720 416.4 

710 422.3 
700 

428.3 
690 

434.5 

680 440.9 

670 447.5 
660 

454.3 

650 461.3 

640 468.5 
630 

475.9 

620 483.6 
610 

491.5 

600 499.7 

590 508.2 
580 

516.9 

570 526.0 

560 
535.4 

550 545.1 



Hookups  Like  This  One  Get  Results! 

II 

f&ASCtm-vr 

FO&  -Jt  TV&S3 

You'll  Find  Them  in  The  Radio  Age  Annual  for  1926! 
BLUEPRINTS 

are  the  predominating 
feature  of  the  RADIO 
AGE  ANNUAL  for  1926. 

Eighteen  pages  of  actu- 
al-color blueprints  of 

every  kind  of  hookup, 
from  efficient  crystal  set 
to  six  tube  tuned  radio 

frequency,  with  blue- 
prints of  a  modern  power 

supply  device  to  top  off 
the  list. 

Have  you  seen  the  new  RADIO  AGE  ANNUAL  for  1926?  Thou- 
sands of  fans  have  already  bought  their  copies,  and  the  end  of 

the  first  edition  supply  is  not  far  off.  Hundreds  of  buyers  of 
the  ANNUAL  for  1926  have  supported  our  contention  that  it  is 
the  biggest  radio  dollar's  worth  ever  published.  Scores  of  new 
hookups,  tried  and  tested  in  the  RADIO  AGE  laboratories, 
many  isometric,  circuit  and  photographic  illustrations,  and 
18  full  page  blueprints  are  some  of  the  features  that  make  this 
96  page  book  invaluable  to  the  technical  fan.  The  expert  will 
find  the  latest  in  experimental  and  multi-tube  hookups,  while 
the  beginner  will  feel  at  home  with  a  group  of  how  to  do  it" articles  written  especially  for  him. 

$1.00  a 
Copy 

RADIO  AGE  ANNUAL 
FOR  1926 $1.00  a 

Copy 

Some  of  the  Features: 
Review  of  Radio  During  1925 
Radio  Symbols  and  Crystal  Hookups 
Three  Tube  Inductive  Coupled  Receiver 
An  Improved  Three  Tube  Reinartz 
A  Windless,  Pipeless,  Pipe  Organ 
Adding  a  Good  Amplifier  to  the  3  Circuit  Tuner 
Taking  Care  of  Your  Radio 
Audio  Amplifying  Circuits 
More  Data  on  a  4  Tube  Tuned  r.  f .  Set 
Unique  Radio  Map 
Inductance,  capacity  and  wavelength  chart 

Single  and  Dual  Tuning  Control 
Plug-in  Inductances  for  Maximum  Receivf 
Two  Controls  for  4  Stages  of  Tuned  r.  f . 
How  to  Make  a  Power  Supply  Device 
How  to  Wind  a  Low  Loss  Coil 
Negative  B  Returns  to  Negative  A  Battery 
Some  Soldering  Hints 
Tuning  With  Chart  Curves 
Corrected  List  of  Broadcast  Stations 
Log- A- Wave  Chart 

RADIO  AGE  ANNUAL  COUPON 
RADIO  AGE,  INC., 
500  North  Dearborn  St.,  Chicago,  111. 

Gentlemen:    I  want  to  be  sure  of  getting  the  RADIO  AGE  ANNUAL  FOR  1926.     Enclosed  find  $1.00.    If  I  am  not 
satisfied  with  the  ANNUAL  1  will  return  it  within  five  days  and  you  will  refund  my  dollar. 

Name. 

Address._.. 

City. 
426 

.State. 

Please  mention  Radio  Age  when  writing  to  advertisers 



There  Can  Be  Only  One 

WEBSTER 

ze'nith — That  point  of  the  heavens  vertically above  one;  the  upper  pole  of  the  horizon. 

FUNK  AND  WAGNALLS 

ze'nith  —  The  point  in  the  celestial  sphere  that is  exactly  overhead.   j 

ZENITH  RADIO  is  all  that  its  name  im- 
plies   the  highest  point  in  radio 

achievement.    Yet  Zenith  makes  no 

claims  except  by  comparison  .... 
comparison  in  your  home. 

By  such   a   test,   Zenith 
guarantees  this:  under  like 

conditions — side  by  side 
with  any  other  radio  set 
in  the  world — Zenith 
will   bring   in   more 
stations   with   finer 
quality   of   tone 
than  any  other. 

There  are  twenty- 
seven  broadcasting 
stations  in  Chicago, 
yet  with  Zenith  you 

don't  have  to  wait 

for  "silent  night." 

You  can  tune  out  local  stations  with  ease,  any 

night  in  the  week — and  bring  in  distant 
stations  with  quality.   Excellent  per- 

formance in  Chicago  means  un- 
matched performance  elsewhere. 

Call  at  the  nearest  Zenith 

service   station  —  there's 
one  in   your  neighbor- 

hood—  and  select  the 

style  you  prefer.  Then 
test  it  in  your  own 
home  —  in  side  by 
side   comparison 
with  any    other 
radio  instrument 
on  the  market.  No 
obligation.    Simply 

tell  the  Zenith  deal- 
er where  you  live 

and  when  to  call. 

ZENITH  RADIO  CORPORATION 
310  South  Michigan  Avenue,  Chicago,  Illinois 

They  Cost  More — But  They  Do  More! 

Zenith  De  Luxe  Art  Models  are  equipped  with  multiple  built-in  loud 
speakers,  Bates  Rotary  Log,  illuminated  dial  and  single  control  spe- 

cially constructed  Zenith  radio  circuit ...  In  Colonial,  English,  Italian, 
Chinese  and  Spanish  period  style.    Priced  from  $650  to  $2,500. 

Super-Zeniths  from  $240  to  $355. 
Other  Zeniths  $100  and  $175. 

All  prices  F. O.B.Chicago 



Blueprint  Section  Every  Month 

/YlGiy    Short Wave Transmitted^.  *\  [*£ 
1QZ6    m  Blueprint  Form  <^Tw»v    S  jL*%  J 

Loop  Receiver  CI  Radioman 
the  farm  CI  Simplifying 
Battery  Charging 

Complete  Broadcast  List  and  log 
In  Bach  Issue 



Investigate 
Before 
Investing 

Every  advertiser — whether  national  or  local — owes 
it  to  the  best  interests  he  represents  to  fully  inves- 

tigate every  publication's  claim  for  circulation,  etc., 
before  he  invests  in  "white  space"  advertising. 

It  is  the  advertiser's  right  to  demand  facts,  not 
theory.  Superficial  information  is  not  the  kind  on 
which  to  build  a  successful  advertising  campaign, 

and  unless  each  copy  is  delivered  and  read,  the 

advertiser  is  paying  for  waste  circulation  and  his 

advertising  dollars  are  not  producing  proper  results. 

By  our  membership  in  the  Audit  Bureau  of  Circu- 

lations we  safeguard  the  advertiser's  money,  for  we 
want  it  known  that  we  make  no  claims  of  any 

nature  that  are  not  fully  substantiated  with  A.  B.  C. 
verified  reports. 

Get  our  last  report.  Know  what  you  are  buying. 
Then   invest. 

500  N.  Dearborn  St.,  Chicago 
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Radio  Age's 
Golden  Rule  Receiver 

f 
Blooping  receivers  are  on  the  wane,  regardless  of  whether 
they  are  regenerative  or  the  tuned  r.  f.  type  in  which  the  first 
tube  can  be  thrown  into  oscillation.  The  recent  international 

tests  crystallized  sentiment  against  the  radiating  receiver  to 
a  phenomenal  degree.  So  we  believe  RADIO  AGE  is  setting 

forth  a  worth  while  contribution  to  experimenters'  work  in 
announcing  the  Golden  Rule  receiver  which  will  not  bloop 

nor  disturb  your  next  door  neighbor,  at  the  same  time  allow- 
ing good  selectivity  and  good  volume  on  two  stages  of  audio 

amplification  when  signal  audibility  is  at  a  normal  level. 

(Naturally  no  receiver  will  bring  in  signals  when  the  audi- 
bility level  is  low.) 

>Three  months  of  tests  under  nearly  all  conditions  have  con- 

' firmed  our  opinion  that  the  Golden  Rule  receiver  is  a  good 
receiver  for  anyone  to  build  who  has  any  regard  for  his  own 
feelings  or  those  of  his  radio  neighbor.  The  set  has  been 
operated  under  normal  conditions  and  no  radiation  could  be 
picked  up  on  another  receiver  in  the  laboratory,  nor  by  a 
neighbor  hardly  a  hundred  feet  distant.  Tests  of  the  plate 
current  of  the  first  tube  while  in  operation  also  show  the  r.  f. 
stage  was  not  thrown  into  oscillation  by  the  detector  circuit. 
Hence  we  believe  every  radio  fan  who  likes  to  make  his  own 
set  cannot  go  wrong  by  building  the  RADIO  AGE  Golden 
Rule    receiver. 

Order  Your  June  Copy  Now 

^^^^^^^^Sq^^^S^^^^S^^^M^^^Sq^^^M^^^M^^^sq^^^S^^^^^^^^S^^^^SI 
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A  Chat  With 
the  Editor 

OUR  associate  editor  has  been  ex- perimenting for  the  past  three 

months  with  a  circuit  arrange- 
ment which,  after  being  successfully 

tried  out  over  a  considerable  period, 

RADIO  AGE  is  announcing  as  the 
Golden  Rule  receiver.  It  will  be  shown 

in  blueprint  form  in  the  June  issue. 

The  arrangement  is  an  adaptation 
of  the  old  Weagant  circuit  to  double 
regeneration,  but  so  controlled  that  the 
detector  circuit  even  though  in  an 
oscillatory  state,  cannot  emit  energy 
into  the  antenna  circuit.  Several  tests 

have  been  made  at  the  laboratory,  all 
under  different  conditions,  and  so  far 

the  receiver  has  proved  a  non-radiator. 
This  feature  of  the  set  leads  us  to  be- 

lieve it  is  aptly  named  the  Golden  Rule 
receiver. 

Sensing  the  attitude  of  the  radio 

fans  towards  a  simplification  in  re- 
ceivers the  set  has  been  designed  with 

the  idea  in  mind  of  reducing  to  a  mini- 
mum not  only  the  units  necessary  in 

its  make  up,  but  the  controls  as  well. 
There  is  only  one  tuning  control  for  the 

wave,  and  one  regeneration  control  for 
increasing  the  volume  of  signals.  For 
i  he  benefit  of  the  city  dweller  who  must 
work  beneath  the  shadow  of  a  high 

power  broadcaster  there  has  been  in- 
corporated a  wave  filter.  A  glimpse 

at  the  log  of  the  Golden  Rule  receiver 
which  appears  in  the  June  issue  should 
convince  any  set  builder  that  such  a 

receiver  is  highly  desirable  from  more 
than   one   standpoint. 

In  this  month's  issue  the  novel  twin- 
loop  experiments  performed  by  Friis 

are  detailed  by  S.  R.  Winters.  Brain- 
ard Foote  has  a  good  story  on  simpli- 

fying battery  charging  which  should 
appeal  to  every  radio  user  who  has  had 
to  shift  battery  connections  when 

getting  ready  to  give  the  battery  its 
required  charging.  Truly  low  loss  coils 
are  discussed  by  H.  M.  Bishop  and 
data  given  so  you  can  make  up  your 

own  inductances.  The  blueprint  sec- 
tion is  devoted  to  construction  of  an 

amateur  transmitter  and  should  be 

welcomed  by  every  radio  fan  who  con- 
templates the  transition  from  the 

broadcast  class  to  that  of  the  trans- 
mitting amateur. 

All  in  all  we  feel  quite  proud  of  our  May 
number  while  we  can  hardly  restrain 
our   enthusiasm   for    the  June  number. 

Editor  of  RADIO  AGE. 
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"The  little  wrinkle  that  makes  my  'B' 
batteries  last  longer  is  using  the  right 

size  Evereadys  with  a  fC  battery" 

"1  used  to  think  that  because  the 

Eveready  'B'  Battery  No.  772  cost  less 
than  either  of  the  larger  Heavy  Duty 
Evereadys  that  I  was  saving  money. 
As  a  matter  of  fact,  on  four  or  five 

tube  sets,  that  was  false  economy. 

"The  right  size  Eveready  'B'  Bat- 
teries to  use  depends  on  the  number  of 

tubes  in  jour  set.  The  life  of  the  bat- 
teries depends  on  how  much  you  listen 

in  and  on  whether  a  'C  battery  is 

employed." 

To  get  the  maximum  of  "B"  battery 
life  and  satisfaction,  follow  these  simple 
rules: 

On   1  to  3  tubes — Use  Eveready 
No.  772. 

On  4  or  more  tubes  —  Use  the 

Heavy  Duty  "B"  Batteries,  either 
No.  770,  or  the  even  longer-lived 
Eveready  Layerbilt  No.  486. 

On  all  but  single  tube  sets — Use 

a  "C"  battery*. 

Follow  these  rules,  and  No.  772,  on 
1  to  3  tube  sets,  will  last  a  year  or  more  ; 
Heavy  Duties,  on  sets  of  4  or  more 
tubes,  eight  months  or  longer. 

The  average  year-round  use  of  a  set 
is  two  hours  a  day.  If  you  listen  longer, 

Left  —  No. 
486,    tor    4.    5 or   more   tubes. 

So. 50. 
Eight — Ever- eady Dry  Cell 

Itadio"A"Bat- tery,  1  Vs  volts. 

mm 

EVEREADY 
Radio  Batteries 

-they  last  longer 

your  "B"  batteries  will  have  a  some 
what  shorter  life.  If  you  listen  less 
they  will  last  longer. 

Our  new  booklet,  "Choosing  and 

Using  the  Right  Radio  Batteries,"  is 
free  for  the  asking.  It  also  tells  about 
the  proper  battery  equipment  for  the 

new  power  tubes. 

*Note:  In  addition  to  the  increased  life  which  an 
Eveready  "C"  Battery  gives  to  your  "B"  batteries, 
it  will  add  a  quality  of  reception  unobtainable  with- 

out it. 

Manujactured  and  guaranteed  by 

NATIONAL  CARBON  CO.,  Inc. 

New  York  San  Francisco 
Canadian   National   Carbon   Co.,  Limited 

Toronto,  Ontario 

Tuesday  night  means  Eveready  Hour — 
9  P.  M.,  Eastern  Standard  Time,  through 

the  following  stations: 

WMAF-New  York    -KGTi-Biiffalo  •WGVS-Chicago 
■ssj&R-Providence  WCAT.-Pittslntrgh    voc-Davenport 
v.'EEi-Boston  wsM-dncinnati     ____/  Minneap. 
WTAG-Worcester     WEAK-Clcvehvtd 

.  St.  Paul ■sxFi-Philadelphia  vr\\j-Dctroit  Ksn-Sr.  Loiih 
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MEMBERS  of  the  United  States  Senate  and  the 
House  of  Representatives  were  holding  joint 

meetings  of  their  patent  committees  as  this  issue  was 
going  to  press.  An  important  section  of  the  radio 
public  will  be  keenly  interested  in  watching  the  result. 

The  main  topic  at  these  conferences  is  a  proposed 
new  copyright  law  which  will  provide  an  equitable  and 
uniform  price  which  broadcasters  shall  pay  for  the  use 
of  copyrighted  music.  Opposed  to  the  contentions  of 
the  broadcasters  is  the  American  Society  of  Authors, 
Composers  and  Publishers.  That  organization  has 
been  bearing  down  pretty  heavily  with  its  demands  for 
money  from  the  broadcasters  and  the  station  owners 
have  no  means  of  knowing,  under  the  present  obsolete 
law  passed  in  1909,  how  much  the  Society  may  demand 
of  them  from  one  year  to  another.  Under  the  present 
conditions  the  broadcaster  appears  to  be  rather  at  the 
mercy  of  arbitrary  demands. 

We  are  pleased  to  publish  herewith  a  statement  on 
the  situation  issued  by  the  National  Association  of 
Broadcasters. 

Statement 

THE  following  summary  of  the  broadcasting  posi- 
tion in  regard  to  the  copyright  music  situation  as 

regards  radio  broadcasting  covers  high  lights  in  this 
important  problem  that  threatens  the  music  of  America 
in  no  uncertain  manner. 

When  broadcasters  started  to  use  copyright  music, 
none  of  them  had  any  idea  of  its  ramifications.  In 
those  days  broadcasters  considered  themselves  in  the 
light  of  public  benefactors,  inasmuch  as  they  were  all 
rendering  a  public  service  with  no  visible  means  of 
income.  It  seemed  impossible  to  collect  from  the 
listeners,  and  money  for  the  upkeep  of  stations  was  hard 
to  find. 

It  was  at  this  particular  period  when  the  American 
Society  came  down  so  heavily  for  license  fees,  and  there 

is  little' wonder  that  broadcasters  rebelled. 
Now  that  at  least  seventy  percent  of  the  regular 

broadcasters  of  the  country  are  charging  for  the  use  of 
their  facilities,  by  advertisers,  and  now  that  a  partial 
solution  of  the  troublesome  matter  of  income  has  been 

developed,  broadcasters  have  come  to  the  conclusion 
that  they  should  pay  for  the  use  of  copyrighted  music. 
While  court  decisions  have  been  upon  both  sides  of  the 
controversy,  broadcasters  feel  that  when  the  Supreme 
Court  refused  to  review  this  matter,  they  had  gone  far 
enough  along  that  road. 

Radio  programs  are  ninety  percent  music,  and  nine- 
tenths  of  this  music  is  controlled  by  the  American 

Society,  through  its  pooling  arrangement  with  copy- 
right owners.  A  broadcasting  station  cannot  success- 
fully operate  without  the  music  of  this  Society.  It  is 

as  necessary  as  raw  material  to  the  manufacturer. 
Supposing  a  furniture  manufacturer  finds  that  ninety 
percent  of  his  raw  material  consists  of  lumber,  and  ten 
percent  of  casters,  hinges,  hardware  and  mirrors.  Then 
supposing  he  finds  that  his  lumber  is  controlled  by  an 

organization  who  pool  their  interests  and  charge  what 
their  fancy  dictates.  Would  that  be  a  sound  position 
for  the  furniture  manufacturer?  Broadcasters  are  in  no 

different  position  with  respect  to  music. 
If  broadcasters  wanted  to  obtain  music  without  pay- 

ment, or  at  a  low  payment,  then  there  would  be  some 
basis  for  the  opposition  which  comes  from  the  American 

Society.  We  cannot,  however,  discover  one  valid  argu- 
ment which  can  be  advanced  against  a  proposal  to  pay 

fairly  and  liberally  for  the  use  of  copyrighted  music  to 
every  copyright  owner,  whenever  copyrighted  music  is 
used,  whether  he  be  a  member  of  the  American  Society 
or  not.  We  have  no  desire  to  secure  this  music  upon  a 
low  basis,  but  on  the  contrary  are  willing  to  pay  fully 
and  fairly  for  its  use.  What  we  do  desire  is  permanency, 
so  that  a  broadcaster  may  know  whether  he  will  be  in 
business  next  year  or  the  year  after. 

FURTHERMORE,  any  arrangement  made  with  the 
American  Society  does  not  take  into  consideration 

those  writers  outside  of  the  American  Society,  who 

ofttimes  are  more  in  need  of  payments  than  the  estab- 
lished members  of  the  Society.  Therefore,  we  believe 

our  proposal  is  fair  from  every  standpoint.  Then  there 
is  the  public  interest  to  consider.  As  matters  stand  at 
the  present  time,  the  American  Society  withdraws 
musical  numbers. from  their  licensed  users  at  will.  This 
was  done  in  the  cases  of  Rose  Marie,  Nanette,  and 
others.  As  far  as  the  public  interest  is  concerned,  it  is 
made  up  of  a  desire  to  hear  the  music  it  wants  to  hear. 
If  the  public  knows  that  the  broadcaster  pays  for  the 
use  of  his  music,  then  he  sees  no  reason  why  certain 

popular  numbers  should  be  withdrawn  at  the  height 
of  their  popularity. 

In  1909  a  Copyright  Law  was  passed.  It  contains 
a  so-called  mechanical  paragraph  covering  the  use  of 
copyright  music  by  mechanical  reproducers  such  as 
phonograph  records,  player  piano  rolls,  and  others.  If 
radio  had  been  known  at  that  time,  it  would  undoubt- 

edly have  been  included,  because  radio  is  a  mechanical 

reproduction. 
Broadcasters  are  trying  to  have  this  mechanical 

paragraph  enlarged  so  that  it  includes  radio.  We  have 
no  interest  in  the  rate  paid  by  phonograph  record  manu- 

facturers. All  we  wish  is  the  principle  applied  to  radio 
and  a  new  rate  set  for  the  use  by  radio,  which  may  be 
as  high  as  Congress  or  any  other  constituted  authority 
may,  in  its  judgment,  determine  as  being  fair  and 
equitable.  The  career  of  radio  has  been  one  of  chaos 
extending  in  a  long  line  from  the  producer  of  supplies 
of  manufacturing  down  to  the  ultimate  listener.  It  is 
time  that  at  least  one  portion  of  this  chaos  be  removed 
and  that  a  fair  and  just  settlement  be  made  of  a  matter 

which  has  been  acutely  controversial  ever  since  broad- 
casting started. 

WE  venture  the  prediction  that  the  United  States 
Senate  will  not  pass  any  radio  legislation  to  regu- 

late broadcasting  at  this  session. 
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Twin  Loop  Divorces 
Static  from  Signals 

STATIC  is  reduced  to  a  minimum 
and  other  forms  of  interference  are 

appreciably  curtailed  by  means  of 
a  novel  directional  radio  receiving  system 
developed  by  the  Bell  Telephone  labora- 

tories. The  directional  properties  of  a 
coil  of  wire  or  loop  antenna  in  the  recep- 

tion of  radio  signals  are  known  to  radio 
fans,  and  from  this  elemental  principle 

H.  T.  Friis,  a  radio  engineer,  has  per- 
fected the  more  complicated  two-loop 

antenna  system  whereby  atmospheric 
disturbances  may  be  divorced  from  the 
orderly  radio  signals. 

By    S.    R.   WINTERS 

Unfortunately,  this  double  antenna  in 
its  exercise  of  discrimination  between 

static  and  signals  is  limited  in  applica- 
tion to  the  super-heterodyne  type  of 

radio  receiver.  That  is  to  say,  a  radio 
receiving  set  employing  two  detectors 
is  necessary  since  the  beat  oscillating 
circuit  at  long  wave  lengths,  a  feature  of 
the  super-heterodyne  receiver,  is  employ- 

ed   in    neutralizing    the    output    voltages 

from  the  two  loop  or  coil  antennae.  The 
proper  control  of  the  current  output 
from  the  double  antenna  system  is  made 
possible  by  taking  advantage  of  the 
beating  oscillating  current  of  the  super- 

heterodyne circuit. 
The  two  coil  antennae  are  identical  in 

construction  and  in  the  number  of  turns 

of  wire  which  they  contain — thus  making 
sure  that  they  are  Siamese  twins  with 

respect  to  their  natural  periods  or  fre- 
quencies and  time  constants.  This  is 

highly  essential  because  in  reducing  static 
the  effects  from  the  two  coils  are  made  to 

Beating  oscillator 
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Variable  input 
transformer 

Coupling  transformer 

Secondary  circuit 

^Phase  shifting 
<r    input  transforme 
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n 
Int. freq. band   filter 
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Figure  1.      Schematic  circuit  of  the  two  loop  system  is  shown  above 
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Figure  2.      Rear  view  of  receiver  for  short  wave  two  loop  syster 

neutralize  each  other.  Previous  direc- 
tional antenna  systems  designed  to 

balance  out  atmospheric  disturbances 
have  aimed  to  accomplish  this  purpose 

by  including  phase  and  amplitude  con- 
trol apparatus  in  the  antenna  circuits, 

which  has  made  difficult  the  equalizing 
of  the  properties  of  the  two  loop  an- 

tennae. This  latest  directional  antenna 

system  inserts  the  instruments  for  con- 
trolling the  output  voltages  in  the  beat- 

ing current  circuit  of  the  super-hetero- 
dyne receiver  which  is  more  or  less  inde- 

pendent of  the  antenna  circuits. 

Details  of  Connection 

"PRESCRIBING  in  detail  the  arrange- -"--'  ment  of  this  novel  receiving  system 
designed  to  ostracize  static,  the  mid- 

points of  two  loop  antennae  are  con- 
nected to  the  ground  in  order  to  avoid 

open-antenna  effects.  The  planes  of  the 
loops  are  both,  and  at  the  same  time, 
perpendicular  to  the  ground  and  to  the 
broadcasting  station  from  which  the  in- 

coming signals  originate.  An  inter- 
mediate-frequency vacuum-tube  detec- 

tor is  employed  with  each  coil  antenna, 
the  plate  elements  being  connected  in 
parallel  to  the  intermediate-frequency 
filter.  The  secondary  winding  of  a  vari- 

able coupling  transformer  is  inserted  in 
series  with  the  end  of  loop  No.  1  to  the 
grid  element  of  the  vacuum-tube  detec- 

tor with  which  it  is  identified.  This 

transformer  affords  the  beating  oscillator 
current  to  this  antenna  circuit.  On  the 

other  hand,  the  beating  oscillating  cur- 
rent for  loop  No.  2  is  supplied  by  means 

of  a  phase-shifting  transformer. 
The  latter  transformer  consists  of  two 

fixed  coils,  whose  planes  or  positions  are 
mutually  perpendicular,  and  a  third  coil 
which  is  rotatable  between  the  two  fixed 

coils.  One  of  the  latter  units,  the  pri- 
mary windings  of  the  beating  oscillator 

current  input  transformer  to  loop  No.  1 
and  of  a  coupling  transformer,  and  a 
t  uning  condenser  constitute  a  primary 
circuit  in  resonance  with  the  beating 
current   frequency.      The   other   fixed   in- 

ductance coil  is  part  of  a  secondary 
tuned  circuit  which  is  loosely  coupled  to 
the  primary  circuit.  At  the  point  of 
resonance,  the  currents  in  the  primary 
and  secondary  circuits  are  90  degrees  out 
of  phase.  Any  desired  phase  angle  of  the 
beating  current  input  to  the  circuit  of 
loop  No.  2  is  effected  by  rotating  the 
so-called  phase  coil.  The  other  integral 
parts  of  this  directional  receiving  system 

— namely;  intermediate-frequency  filter, 
intermediate  -  frequency  amplifier,  the 
long-wave-length  detector  and  the  long- 

wave-length amplifier — are  conventional 
equipment,  familiar  to  owners  of  super- 

heterodyne radio  receiving  sets. 

Turn  Table  Mounting 

Tj^OR  experimental  purposes,  the  Bell 
-*-  Telephone  laboratories  mounted  the 
two-loop  radio  receiving  system  on  a  plat- 

form similar  to  a  turn-table,  thus  facili- 
tating the  rotation  of  the  coils  of  wire 

in  taking  advantage  of  their  directional 
characteristics.  The  receiving  set  proper 
was  installed  in  a  house  six  feet  square. 
The  complete  equipment,  including  the 
antenna  system  and  the  house,  rotates 
around  a  bolt  in  the  center  of  the  house. 
The  latter  is  mounted  on  four  8-inch 
truck  casters  and  the  outside  ends  of  the 
bridges  carrying  the  antenna  system 
are  supported  by  wheel-barrow  wheels, 
as  illustrated  in  one  of  the  photographs. 
The  distance  between  the  two  loops  is 
34  meters,  thus  affording  the  opportunity 

of  receiving  radio-telephone  signals  over 
the  broadcast  band  up  to  about  600 
meters.  Each  loop  is  comprised  of  6 
turns  of  bare  copper  wire,  No.  16,  and 

one  of  the  loops  may  be  turned  a  few- 
degrees.  This  is  essential,  since  both 
loops  should  point  in  the  same  direction. 

"It  may  be  pointed  out  that  the  tuning 

of  the  system  to  a  signal  is  quite  simple," 
suggests  the  Bell  Telephone  labora- 

tories in  explaining  its  operation.  "First," 
continues  Mr.  Friis,  the  inventor,  "one 
of  the  loops  is  short  circuited  and  the 

other  loop  tuned  and  the  beating  oscilla- 
tor   frequency   adjusted   as   for   an    ordi- 

nary double  detection  receiver.  Then 
the  beating  oscillator  circuits  are  tuned 

up  and  finally  the  previously  short  cir- 
cuited loop  is  tuned.  The  set  is  now 

ready  for  the  two  adjustments  of  beat- 
ing oscillator  inputs  giving  a  minimum 

of  interference.  It  is  quite  convenient 
especially  at  long  wave  lengths,  to  tune 
the  set  on  a  local  oscillator,  the  fre- 

quency of  which  is  adjusted  to  zero  beat 
with  the  desired  signal. 

"This  short-wave  system  was  tested 
during  the  summer  months  at  Cliffwood, 

New  Jersey,  and  found  to  verify  all  con- 
clusions derived  from  the  shape  of  its 

directional  characteristic.  The  reduc- 
tion in  spark  interference  when  receiving 

signals  from  broadcast  stations  in  Phila- 
delphia was  especially  noticeable.  The 

spark  interference  at  Cliffwood  is  mainly 
due  to  stations  along  the  shore  and  on 
ships  around  New  York  Harbor  and  the 
New  Jersey  coast,  so  that  the  interfering 

waves  are  coming  from  'behind'  when  the 
system  is  adjusted  for  receiving  signals 
from  Philadelphia  stations. 

"On  many  occasions  it  was  possible 
to  reduce  the  summer  static  interference 
so  much  that  talk  from  broadcasting 

stations  which  was  absolutely  unintelli- 
gible when  received  on  one  loop  alone, 

was  made  clearly  intelligible  by  the  two- 
loop  system.  It  may  here  be  pointed  out 
that  static  interference  at  broadcast 

frequencies,  in  the  summer,  is  mainly  due 
to  local  thunderstorms  and  it  is,  there- 

fore, generally  directive,  but  the  direction 
is  quite  arbitrary.  A  gain  in  regard  to 
reduction  of  static  interference  can, 
therefore,  not  always  be  expected  since 

the  static  may  come  from  the  same  direc- 
tion as  the  signal  wave.  At  long  waves 

the  direction  from  which  static  waves 

arrive  is  generally  southwest,  so  a  con- 
siderable reduction  in  static  may  be  expect- 

ed when  receiving  signals  from  Europe." 
Static   Directional 

HAVING   demonstrated   the   value   of 
this   new   directional   receiving   sys- 

tem in  effecting  a  large  reduction  of  static 
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at  broadcast  frequencies,  the  Bell  Tele- 
phone laboratories  constructed  a  similar 

two-loop  antenna  for  experimental  re- 
ception of  signals  on  long  wave  lengths — 

5,000  to  6,000  meters.  One  of  the  limit- 
ing factors  in  this  instance  was  that  the 

loops  were  built  stationary,  since  it 
was  impractical  to  rotate  a  system  400 
meters  long  like  a  turn-table.  This 
limitation  dwindles  in  significance  when 
we  are  told  that  long-wave  receivers  are 
used  primarily  for  reception  of  signals 
from  one  point  of  the  compass.  In  these 
experiments,  for  instance,  the  two  loops 
are  fixed  in  a  vertical  plane  at  an  angle 

weather  conditions.  Each  loop  was  8 
feet  square,  containing  40  turns  of  bare 
copper  wire,  No.  14,  each  turn  spaced 
three-fourths  of  an  inch  apart.  The 
loops  were  rotatable.  The  loop  tuning 
condenser  was  mounted  in  the  loop,  but 
the  loop  circuit  resonance  could  be 
varied  slightly  in  the  building  where  the 
receiving  set  proper  was  installed.  This 
variation  in  tuning  was  accomplished 
by  use  of  two  variable  inductance  units 
inserted  in  series  with  the  two  wires 
that  connected  the  loop  with  the  coil 
coupled  to  the  secondary  circuit.  A 

lir  of  twisted  wires,  weatherproof,  was 
I     of  60  degrees  east  of  north  and  400  meters     placed    on    the    ground    as    a    200-meter '        -+■ .      +  u:„      „.   4-      u~: —      — ,"4-~        *.: —    i:„i.    u~*-.,.   -*-u„    -*-,,r~    i~~~ apart;  this  arrangement  being  qu 

effective  in  the  reception  of  signals  from 
Europe.  This  arbitrary  location,  how- 

ever, is  subject  to  variations  in  contem- 
plation of  the  direction  from  which  the 

interfering  waves  arrive.  These  tests 
indicated  that  during  the  winter  months 
static  originated  in  the  southwest  during 
the  night  and  shifted  to  the  south- 
southeast  during  the  day.  This  variable 
static  factor  suggested  the  advisability 
of  using  two  sets  of  the  two-loop  systems, 
switching  from  one  to  the  other  in  defer- 

ence to  the  direction  of  atmospheric 
disturbances. 

The  antenna  circuits  of  the  long-wave 
two-loop  system  differed  from  that  em- 

ployed in  receiving  signals  at  the  broad- 
cast range  of  frequencies.  Double 

tuned  circuits  were  used,  due  to  the  fact 
that  a  low  resistance  single  loop  circuit 
is  too  selective  for  speech  signal  recep- 

tion. The  loop  antenna  circuit  and  the 
secondary  circuit  were  coupled  together 
electromagnetically  by  means  of  a  vari- 

able coupling  coil.  The  two  loops  were 
installed  in  10  by  10-foot  wood  houses, 
thus    offering    protection    from    adverse 

connecting  link  between  the  two  loop 
antennae  and  the  radio  receiver.  This 
arrangement  did  not  sacrifice  much  loss 
in  the  antenna  circuits  because  of  the 
low  resistance  of  the  variable  induc- 

tance units  and  the  coupling  coils  ter- 
minating the  line. 

Not  Very  Portable 

ONE  of  the  loops  and  the  quarters  in 
which  it  was  housed  approximated 

a  ton  in  Weight;  obviously  too  heavy  and 
cumbersome  for  a  radio  fan  to  classify 
as  portable!  However,  we  are  told  that 
the  radio  engineers  of  the  Bell  Telephone 
laboratories  transported  the  loop  and 
house  to  desired  points  by  means  of  a 
team  of  horses.  Such  flexibility,  indi- 

cated Mr.  Friis,  is  very  desirable  in  a 

long  wave  two-loop  system  which  is 
still  in  its  experimental  stage.  By 
placing  the  two  loops  close  together  it 
can  be  determined  whether  the  constants 
of  the  two  antenna  circuits  are  sufficiently 
alike.  For  a  small  distance  between  the 

loops,  it  should  be  possible  to  balance 
out  signals  from  all  directions  because 
the  electromotive-forces  in  the  loops  are 
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then  always  in  phase.  The  balance, 
that  is,  the  decrease  in  interference  when 
receiving  with  the  combined  loops,  as 

compared  to  the  interference  when  re- 
ceiving on  one  loop  alone,  depends  only 

upon  the  constants  of  the  two  antenna 
circuits,  and  it  ought  to  be  at  least  40 
times.  The  full  length  of  twisted  wire  is 
naturally  used  when  experimenting  with 
the  loops  close  together,  and  while  the 
loops  must  point  in  the  same  direction, 
this  direction  is  chosen  so  that  the  coeffi- 

cient of  coupling  between  the  loop  cir- 
cuits is  at  a  minimum.  After  the  antenna 

circuits  are  thus  thoroughly  tested,  the 

loops  can  be  moved  to  their  right  loca- 
tion. 

"In  order  to  compare  this  system 
with  other  directional  systems  it  is 

necessary  to  measure  its  signal-to-noise 
ratio  and  compare  it  with  the  signal- 
noise  ratio  of  some  standard  antenna 
system.  So  far  the  loop  antenna  has 

been  our  'standard'  for  comparison. 
Such  measurements  require  that  both  the 

selectivity  and  the  'set-noise'  be  the same  for  the  standard  system  and  the 
system  the  improvement  of  which  is  to 
be  determined.  In  the  case  of  the  two- 
loop  system  it  is  easy  to  satisfy  these 
requirements  because  the  standard  sys- 

tem may  be  obtained  by  merely  short- 
circuiting  one  of  the  loops.  The  signal 
amplitudes  received  by  a  single  loop  and 
by  the  two  balanced  loops  are  equal 
when  the  distance  between  the  loops  is 
one-twelfth  of  a  wave  length,  in  which 
case  the  improvement  in  signal-noise 
ratio  is  equal  to  the  increase  in  the  noise 
when  one  loop  is  shorted.  It  is  thus  seen 
that  it  is  not  necessary  actually  to  receive 

signals  in  order  to  determine  the  im- 
provement of  the  system.  If  the  dis- ( Please  tarn  to  page  42) 

n 

Figure  3.     Two  loops  and  receiver  house  where  Friis'  experiments  were  carried 
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YOU  CAN 

Simplify  Battery  Chargin: 
Considerable  Time  and 
Trouble  May  be  Saved 
By  the  Methods  Shown 

By  BRAINARD  FOOTE 

THIS  time  I'm  talking  t
o  radio 

listeners  who  use  storage  batteries 

for  lighting  their  radio  tubes.  I'll 
have  nothing  to  say  about  the  pros  and 
cons  of  storage  and  dry  battery  systems, 
confining  my  remarks  to  suggestions  for 
making  the  recharging  of  a  storage 
battery  easy  and  convenient,  no  matter 
how  much  one  may  use  his  receiver  or 
how  many  tubes  it   may  have. 

Of  course,  if  you  have  your  storage 
battery  attended  to  by  the  service  man 
and  have  him  supply  a  rental  battery 
during  the  period  when  yours  is  away, 

being  recharged,  you  probably  don't 
think  battery  charging  is  much  of  a 
problem!  But  there  are  others  of  you 

who  prefer  to  see  to  it  yourselves — to 
keep  tab  on  the  condition  of  your  own 
battery  with  a  hydrometer — to  see  that 
it  gets  its  quota  of  distilled  water — to 
put  it  on  charge  when  necessary  and 

the  rest  of  the  story.  It's  much  more 
economical  to  do  your  own  charging, 
besides,  as  you  probably  understand. 

The  bother  of  disconnecting  the  battery 
from  the  set,  connecting  the  charger 
to  it,  then  plugging  in  on  the  electric 
light  socket  has  no  doubt  been  a  nuisance 
and  you  dreaded  the  frequent  occurrence 
of  the  charging  time.  Moreover  the 
clip  connectors  of  the  charger  are  always 
getting  dirty  and  corroded  and  you 

have  to  "jiggle"  them  often  before  good 
contact  is  made.  How  much  better 

could  you  have  the  connections  per- 
manently fixed  and  merely  have  to  turn 

a  switch  when  the  battery  goes  "dead"? 

Simplest  System 

Y\/~ELL,  that  is  just  what  I'm  going '  '  to  suggest.  The  saving  in  trouble 
and  temper  is  almost  unbelievable.  In 

addition  you  don't  wear  out  wires  and 
battery  binding  posts  by  operating  them 
so  much.  In  Fig.  1  is  shown  a  very 
simple  plan  for  easy  battery  charging. 
Of  course,  your  charger  may  not  look 

like  the  one  pictured — probably  it  will 

be  quite  different.  At  any  rate,  there'll 
be  a  double  cord  coming  out  at  some 
point  with  a  plug  on  the  end  for  insertion  . 

in  the  electric  light  socket.  And  there'll 
he  two  heavy,  rubber-covered  wires  for 
connection   to  the  battery. 

Now  then,  the  ''apparatus"  you  should 
have  comprises  a  double-pole,  single- 
throw  switch,  as  shown  and  a  board 
long  enough  to  stand  the  charger, 
switch  and  storage  battery  on.  This 
keeps  the  floor  clean  and  provides  a 
base  to  which  you  can  screw  the  switch. 

The  switch  is  used  just  as  though  it 
were  two  separate  switches,  each  one 
a  single-pole,  single-throw  switch,  wherein 
both  are  operated  by  one  handle.  The 
left-hand  side  of  the  switch  turns  on 

the  charger  at  the  same  instant  that 
the  right-hand  side  connects  the  charger 
to  the  battery.  In  this  system,  the 
wires  from  the  storage  battery  to  the 
set  are  left  in  place  all  the  time.  Unless 
your  charger  is  a  particularly  good  one, 
or  a  "trickle"  charger  (explained  below) 
you  will  not  be  able  to  receive  while 
charging  on  account  of  a  buzzing  noise 
that  the  charger  causes  in  the  loud 
speaker    or    phones 

Charg-bR        Switch       e#TT&<v 

Fig.  3 — With  a  triple  blade  switch 
you  can  turn  the  set  on  and  off, 
besides  connecting  the  battery  to 
the  charger  and  turning  on  the 

charger,  with  one  instrument 

It  does  no  harm,  however,  to  turn  on 
the  set  while  the  charger  is  operating. 
Be  careful  about  the  connections.  Get 
them  clean  and  tight  and  if  a  wire  looks 
frayed,  wrap  the  worn  spot  with  tape 
so  that  no  possible  short-circuit  can 

occur.  To  connect  the  "charger"  end 
of  the  switch,  simply  untwist  some  of 
the  double  cord  about  a  foot  from  the 

charger  and  cut  ONE  of  the  wires,  scrap- 
ing the  insulation  from  the  ends  of  the 

two  wires  that  are  to  be  connected  to 
the  switch  blade  and  contact.  It  makes 
no  difference  which  wire  goes  to  the 
switch  blade  and  which  to  the  contact. 

The  battery  wires  are  connected  as 
shown.  One  of  the  rubber-covered 
wires  is  cut  to  make  connections  at  the 
switch.  When  the  set  is  being  used, 

the  charger  is  left  "off"  except  in  special 
cases  to  be  described,  because  the  buzzing 
noise  would  interfere  with  clear  recep- 

tion. Each  of  the  battery  terminals 
should  be  unscrewed  all  the  way  and 
the  removable  parts  taken  off  to  permit 
a  thorough  cleaning  of  the  terminal 
posts  before  the  permanent  connection 
is  made.  This  is  to  clean  off  ALL  the 

greenish  corrosion  matter.  Scrape  the 
terminals  with  a  knife  and  then  use  a 

bit  of  sandpaper.  Next  replace  the  nuts 
and  put  on  the  wires — there  being  two 
wires  for  each  post.  After  the  terminals 
have  been  tightened  well,  wipe  vaseline 

or  automobile  "cup  grease"  all  over 
them  to  prevent  acid  from  attacking  the 
wires  and  corroding  them.  In  this 
system  it  is  not  necessary  to  disconnect 
the  wires  at  all,   so  that  if  you   make  a 

Charger. 
Smtch 

Battery 

Fie-.i Fig.  1 — -The  very  easiest  plan  for  taking  the  drudgery  out  of  battery  charging. 
A  double  blade  knife  switch  is  connected  so  that  it  turns  on  the  charger  and 

connects  it  to  the  battery  in  one  operation 
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good  job  of  cleaning  and  coating  with 

grease  there'll  be  no  corrosion  to  affect 
the  contact. 

Duplex  System 

SLIGHTLY  different  is  the  plan 
sketched  in  Fig.  2,  where  a  scheme 

is  given  that  some  of  you  may  like  better. 
This  calls  for  a  double-pole,  double- 
throw  knife  switch  instead.  The  storage 
battery  wires  are  attached  to  the  two 
middle  terminals — or  to  the  blades  of 
the  switch.  When  the  switch  is  thrown 

to  the  right,  as  sketched,  the  current 
will  be  turned  on  to  the  radio  receiver. 
When  the  switch  is  moved  across  to 
the  left,  the  battery  will  be  connected  to 
the  charger.  To  set  the  charger  going, 
you  must  then  insert  the  plug  in  the 
wall  socket  or  receptacle.  This  is  a 
safer  plan,  where  children  are  apt  to 
touch  the  switch.  In  addition  it  pro- 

vides a  ready  means  of  turning  the  set 
on  and  off.  The  rheostats  may  then  be 
left  at  the  proper  points,  and,  if  the  set 
already  has  an  on  and  off  switch  on  it, 

this  switch  is  left  in  the  "on"  position, 
so  that  the  control  is  done  by  the  knife- 
blade  switch.  When  the  set  is  not 

being  used,  nor  the  charger  being  oper- 
ated, the  blades  are  left  upright  as 

indicated   in   the   drawing. 

This  plan  may  be  embellished  further 
according  to  the  scheme  of  connections 
given  at  Fig.  3,  where  a  triple-pole, 
double-throw  knife  switch  is  selected. 
This  reallv  combines  the  ideas  contained 

in  Figs.  1  and  2,  for  besides  providing 
a  means  of  turning  the  set  on  and  off  it 
turns  the  charger  on  and  off,  too.  In 
either  this  plan  or  that  of  Fig.  1  the 

set  may  have  a  "capacity"  connection 
to  the  electric  light  line.  Especially 

with  Fig.  1,  a  "hum"  may  be  heard  in 
the  speaker  at  first.  To  stop  this, 
simply  take  the  plug  out  of  the  socket 
and  turn  it  around  the  other  way.  This 

places  the  "live"  side  of  the  house 
wiring  circuit  on  the  switch  blade  and 
not  on  the  charger.  In  this  way,  the 
capacity  path  between  the  windings  of 
the  transformer  that  is  contained  \vithin 

the  charger  is  made  to  the  "grounded" side  of  the  electric  light  circuit,  so  that 
no  hum  is  heard  at  all. 

Wiring    Hints 

IF  you  are  something  of  an  electrician, 
the  ideas  contained  in  this  story 

are  probably  already  clear  to  you,  but 
since  a  great  many  of  you  are  not  very 

much  "up"  on  110  volt  circuits,  a  few 
words  of  advice  may  not  be  amiss. 
In  the  first  place  allow  me  to  issue  a 

warning— BE  CAREFUL.  Don't  take 
chances  with  connecting  wires  that  are 
"hot"  or  connected  to  the  current. 
In  any  of  these  circuit  arrangements, 
it  is  unnecessary  to  touch  any  of  the 
110  volt  wiring  while  the  plug  is  in  the 
receptable  and  for  this  reason  there  is 
no  excuse  for  anyone  getting  a  shock. 
A  110  volt  electric  shock  is  not  dangerous 
PROVIDING  your    hands    are   not   wet 

Plug 
To  Sbt 

Fig-    I 

(a) 
(b) 

(c) 

(d)    I 

*  Fig. 4 
Fig.  2 — By  using  a  double  blade  switch  you  can  turn  the  set  on  and  off, 

besides  connecting  the  battery  to  the  charger  when  necessary  with  one  in- 
strument. 

Fig.  4- — Some  pointers  on  electric  attachments,  (a),  (b),  (c)  different  types 
of  double  outlet  attachments,  (d)  pull-chain  socket  with  side  outlet,  (e)  how 
to  prevent  wires  from  pulling  out  of  a  plug,  (f)  what  a  "separable  plug" 
looks  like,     (g)  showing  how  to  attach  an  extension  cord  to  the  charger  cord. 
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or  you  are  not  holding  on  to  a  radiator 

or  other  ground  wiring.  But  DON'T try  to  see  what  it  feels  like!  Make  your 
connections  with  the  plug  OUT  of  the 

socket,  and  don't  put  the  plug  in  the 
socket  until  you  check  over  the  connec- 

tions and  are  certain  that  they  are  in 
accordance    with   the   diagram. 

Now  for  some  suggestions  on  making 
connection  to  the  socket.  Inasmuch  as 
all  of  the  ideas  of  this  article  involve  a 
system  where  the  plug  to  the  charger 
is  left  in  the  socket  continually  it  is 
perfectly  plain  that  We  do  not  want  a 
scheme  where  someone  is  going  to  come 
along  and  pull  out  that  plug  to  connect 
up  a  lamp,  electric  cleaner  or  iron.  For 
this  reason  use  a  double  outlet  attach- 

ment on  the  socket.  You  may  not  have 
a  floor  receptacle  handy,  but  if  you  have 
one  that  has  only  a  single  connection 
point  that  is  needed  for  other  uses  you 
can  buy  a  simple  double  attachment  for 
a  few  cents  at  most  any  electrical  supply 
shop.  The  type  shown  at  Fig.  4a  is 
what  you  need  for  such  a  purpose.  It  is 
a  rectangular  affair  with  plug  points 
sticking  out  of  it.  In  case  the  base  or 
floor  receptacle  has  an  arrangement  for 
a  separable  plug  only,  you  will  have  to 

screw  in  the  "screw"  part  of  a  separable 
plug  first  and  then  plug  the  double 
outlet  attachment  into  this.  In  case 

you  are  in  doubt  as  to  what  a  "separable 
plug"  looks  like,  one  is  illustrated  at 

Fig.  4f.  "S"  is  the  screw  part  and  "P" the  plug  part. 
Now,  in  case  you  have  to  use  an 

overhead  or  wall  socket  for  connection 

to  the  charger  you  will  want  a  different 
type  of  attachment.  A  useful  kind  is 
shown  at  Fig.  4b.  This  is  screwed  into 
a  plain  socket  and  the  plug  for  the 
charger  inserted  in  the  receptacle  that 
slants  off  to  the  side.  In  case  the  socket 

is  being  used  already  for  a  lamp,  it  will 
be  necessary  to  place  the  lamp  in  the 
part  of  the  attachment  that  hangs 
down  straight.  Of  course,  to  turn  the 
lamp  on  and  off,  the  only  Way  is  to 
unscrew  it  a  little  in  the  socket.  Where 
the  wall  or  overhead  outlet  is  not  being 
used  for  a  lamp,  the  double  outlet 
shown  at  Fig.  4c  is  handy.  It  is  much 
like  that  of  4b  except  that  the  two  outlets 
go  off  at  the  same  angle. 

Double    Socket 

THERE  is  a  double  outlet  socket 
manufactured  which  one  can  very 

easily  substitute  or  have  changed  by 

an  electrician  for  a  single  wall  or  over- 
head socket.  It  is  shown  at  Fig.  4d. 

It  consists  of  an  ordinary  "pull-chain" 
socket  having  a  plug-in  attachment 
point  at  the  side.  Pulling  the  light 

on  and  off  doesn't  change  the  current 
tap  at  the  side,   however. 

Sometimes  you  will  want  to  disconnect 
the  separable  plug  from  the  end  of  the 
charger  cord  in  order  to  run  the  wire 
through  a  hole  in  the  back  of  a  radio 
tabic.  In  doing  this,  you  must  use 
extreme  care  that  you  do  not  get  the 

wires  crossed  so  as  to  make  a  short- 
circuit  when  you  put  the  plug  back  in 

the  socket.  You'll  blow  the  fuse  in 
the  entrance  box  if  you  do. 

(Please  turn  to  page  43) 
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Truly  Low  Loss  Coils 
and  Their  Construction 

Simple  Manner  Shown 
in  Which  You  Can  Make 

Self -Supporting  Coils 
By  H.  M.  BISHOP 

WORK  as  an  experim
enter  natur- 

ally brings  me  to  the  use  of 
many  different  coils,  of  all  types 

and  sizes.  This  experience  has  led  me 
to  the  use,  almost  exclusively,  of  the 
type  of  coil  to  be  described  in  this  article, 

simply  because  it  gives  sharper  tuning 
than  any  other  type  of  coil  I  have  ever 
used,  and,  as  is  well  known,  sharp  tuning 

means  low  effective  resistance  and  conse- 

quently real  "low-loss." 
Low  effective  resistance  is  secured,  in 

the  case  of  an  inductance,  by  a  proper 
balancing  of,  or  compromise  between  (1) 
direct  current  wire  resistance  and,  (2) 
distributed  capacity.  This  involves 
several  factors  in  design,  which  will  be 
taken  up  in  turn. 

The  first  of  these  is  the  shape  factor, 
which  determines  the  physical  propor- 

tions of  the  coil  in  question  which  will 
give  the  highest  possible  inductance  with 
the  least  possible  amount  of  wire.  The 
type  of  coil  which  far  and  away  is  the 
best  here  (both  theoretically  and  prac- 

tically) is  the  simple,  single  layer,  self- 
supporting  solenoid,  due  to  the  fact  that 
its  overall  resistance  is  lower  than  that  of 

the  basket-weave,  spider-web,  honey- 
comb, Lorenz,  or  toroidal  types.  This  is 

in  turn  due  to  the  fact  that  these  types, 
because  of  the  great  amount  of  wire 
spacing,  and  the  departure  from  the  pure 
circular  form  very  materially  reduce  the 
inductance  of  the  coil,  requiring  greater 
wire  length  to  obtain  the  desired  induc- 

tance value,  and  hence  greatly  increase 
the  D.  C.  resistance  of  the  coil.  It  is  true 

that  these  forms  of  winding  greatly  re- 
duce the  dis'ributed  capacity  of  a  given 

inductance,  but  this  does  not  occur  in  a 
great  enough  proportion  to  counteract 
the  losses  due  to  the  increased  D.  C. 

resistance  of  the  coil,  and  the  total  over- 
all high  frequency  resistance  is  therefore 

higher.  The  absorption  losses  which  are 
circumvented  in  this  type  of  coil,  how- 

ever, make  it  more  efficient  than  the  con- 
ventional simple  solenoid  wound  on  a 

bakelite  or  hard  rubber  form,  both  of 

which  types  of  forms  cause  increased  dis- 
tributed capacity  as  well  as  absorption. 

The  solenoid  wound  on  a  cardboard  form 

is  slightly  better,  but  the  best  form  of  all 
is  the  self-supporting  solenoid,  the  con- 

struction of  which  will  be  described  in 
the  latter  part  of  this  article.  The  best 
shape  fact  or  for  this  type  of  coil, as  obtained 
byexhaustiveexperimentation  on  thepart 

of  many  authorities  is  approximately 
one  (1.0)  which  means  that  the  length 
of  the  coil  should  just  about  equal  its 

diameter  from  use  at  broadcast  frequen- 
cies, which  at  present  extend  from  about 

five  hundred  fifty  to  one  thousand  five 
hundred  kilocycles  per  second.  Express- 

ed in  wavelength,  this  means  a  band  of 
from  five  hundred  fifty  to  two  hundred 
meters. 

Size  of  Wire 

THE  second  consideration  is  size  of 
wire.  The  third  is:— Shall  the  coil 

be  close  wound  or  space  wound?  These 
two  factors  must  be  discussed  together, 
as  they  bear  more  or  less  directly  on  each 
other.  The  size  of  wire  most  frequently 
used  in  broadcast  receivers  extends  from 

about  twenty-six  gauge  to  eighteen 
gauge.  Since  radio-frequency  currents 
travel  practically  altogether  on  the 
surface  of  the  wire,  and  since  the  sur- 

face of  the  wire  increases  rapidly  with 
the  size  of  the  wire,  it  would  at  first 
glance  seem  that  the  larger  the  wire  the 
lower  the  resistance.  This  is  true  with 
direct   current,   approximately   true   with 

low  frequency  current,  but  only  partially 
so  with  high  frequency  current.  This  is 
because  the  rapid  alternations  of  this 
type  of  current  cause  eddy  currents  to  be 
created  in  the  core  of  the  wire,  which 
oppose  the  flow  of  the  main  current, 
and  naturally  these  eddy  currents  will 
be  much  stronger  in  the  larger  sizes  of 
wire,  due  to  the  greater  amount  of  metal 
contained  in  the  wire,  the  cross-sectional 
area  of  which  increases  far  more  rapidly 
than  the  diameter.  Probably  the  best 

compromises  here  are  the  twenty-two 
gauge  and  the  twenty  gauge  sizes. 
This  is  because,  at  broadcast  frequencies, 
the  combined  D.  C.  resistance  and  eddy 
current  loss  is  lowest  for  these  sizes  of 

wire.  The  twenty-four  gauge  and  the 
eighteen  gauge  wire  are  very  nearly  as 
good,  and  may  be  used  very  satisfactorily 
if  desired.  In  a  close  wound  coil,  dis- 

tributed capacity  varies  with  the  size 
of  the  wire  and  the  thickness  of  the  insu- 

lation. The  smaller  the  wire,  and  the 

thicker  the  insulation  the  lower  the  dis- 
tributed capacity  will  be,  hence,  for, 

say  a  close  wound  coil  using  single  cotton 

Fig.  1.      Crush  tube  to  remove  from  coil  by   pressing   carefully   with   fingers 
at  points  "X"  and  "X".      When  crushed,  fold  together  and  withdraw  from 
coil.      "P"  and  "Q"  are  holes  left  by  withdrawal  of  paper  fasteners  used  to 

hold  wire  ends  during  winding  of  coil 
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or  single  silk  insulation,  use  twenty-four 
or  even  twenty-six  gauge  wire.  For  a 
close  wound  coil  using  double  cotton 

or  silk  insulation,  use  twenty  or  twenty- 
two  gauge  wire,  preferably  the  latter. 
When  using  enamelled  wire  of  any  size, 
or  silk  or  cotton  insulated  wire  above 

twenty  gauge  in  size,  always  use  spaced 
winding. 

I  find  for  practically  all  broadcast 

uses,  a  close  wound  coil  using  twenty- 
two  gauge  double  cotton  covered  wire 
has  losses  as  low  as  are  obtainable  with 

the  present  knowledge  of  inductance  de- 
signing. This  is  because  this  size  of  wire, 

with  double-cotton  covering,  just  spaces 

itself  enough  to  effect  the  proper  com- 
promise between  distributed  capacity 

and  D.  C.  resistance. 

Approach  Ideal 

"DUT,"  you  say,  "how  can  one  con- 
-'-'  struct  a  self-supporting  simple  sole- 

noid of  true  circular  form?"  The  answer 
is  that  one  cannot,  but  by  the  following 
method  a  very  close  approach  to  this  ideal 

may  be  had,  which  in  addition  is  satis- 
factorily rugged  and  is  moisture  proof,  the 

latter  factor  being  of  paramount  impor- 
tance in  portable  sets  or  those  used  in 

damp  locations,  and  helping  to  insure  con- 
sistency of  performance  in  the  regular 

"home-entertainer"  set. 
Obtain  a  cylindrical  cardboard  form  of 

the  size  desired  to  use  as  a  temporary 
winding  form.  This  need  not  be  of  good 
quality  or  finish  as  it  is  to  be  discarded 
later.  Fasten  the  wire  by  any  convenient 
method.      I   use  an   ordinarv   brass  head 

paper-fastener,  punched  through  the  tube 
and  bent  over  inside,  winding  the  wire 
around  beneath  the  head,  as  this  method 
allows  easy  unfastening  when  the  coil  is 
finished.  Now  wind  the  coil,  being  par- 

ticular to  get  the  turns  even  and  the  wire 
taut  and  smooth.  After  about  every  five 

turns,  push  the  wire  together  firmly  to 
insure  evenness  and  perfect  matching  if 
more  than  one  coil  is  used  in  the  set,  and 

you  desire  all  dials  to  log  alike.  When 
finished  winding  the  coil  fasten  the  end 
the  same  way  the  first  end  was  fastened. 
The  coil  is  now  ready  for  the  treatment 
which  will  render  it  self-supporting  and 
moisture  proof. 

I  know  that  many  authorities  arc  going 
to  differ  with  me  as  to  the  advisability  of 
the  next  step,  but,  nevertheless,  I  have 
found  it  to  be  highly  efficacious,  to  make 
the  coil  rugged  and  strong,  to  effectively 
moisture  proof  it,  and  to  cause  so  little 
increase  in  absorption  and  in  distributed 

capacity  that  the  increased  losses  sus- 
tained are  so  low  as  to  be  absolutely  dis- 

regardable.  The  coil,  when  so  treated, 
is  far  below  any  other  I  have  ever  used 
in  losses,  besides  which  the  moisture  proof 
feature  alone  is  sufficient  to  commend  it, 

as  any  one  knows  whos:  set  becomes  tricky 
and  noisy  whenever  the  weather  is  damp, 
dtfe  to  the  propensity  of  its  cotton  or  silk 
insulated  coils  to  absorb  moisture  from 

the  air  and  cause  current  leakages  which 
are  far  more  disastrous  to  good  reception, 
sensitivity,  and  selectivity,  than  the 
infinitesimal  extra  distributed  capacity 

which  is  added  by  the  following  treat- 
ment. 

Fig.  2.      "R"   and   "S"  of  section   "b"  are  holes  in  mounting  strip 
to    take    machine   screws  for    fastening  coils  to   mounting  brackets 
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Flexible  Collodion 

/^iBTAINfrom  your  druggist  (to  insure 
^'  purity)  an  ounce  or  two  of  flexible 
collodion.  Give  the  outside  of  the  coil  a 

thin  but  thorough  coat  of  this,  brushing 
it  well  into  the  insulation  of  the  wire. 

Use  the  solution  just  as  it  comes  from  the 
bottle,  or  slightly  thinner;  not  thinning 

it  too  much,  however  (thinning  is  accom- 
plished with  ether),  as  this  reduces  its 

mechanical  strength  and  its  water-proof- 
ing effectiveness.  The  actual  painting 

of  the  coil  must  be  quickly  done,  as  collo- 
dion dries  almost  immediately.  When 

the  coil  is  thoroughly  dry,  which  will  take 
about  five  or  ten  minutes,  remove  the 
temporary  cardboard  form  by  carefully 
crushing  in  one  side  of  it,  as  shown  in 
Fig.  1,  first  taking  out  the  paper  lasteners 
which  hold  the  ends  of  the  wire,  then  care- 

fully withdrawing  it  from  the  coil.  Now 
treat  the  inside  of  the  coil  in  the  same 

manner  as  the  outside  was  treated, 
brushing  the  collodion  carefully  and 
thoroughly  into  the  cotton  or  silk  covering 
of  the  wire.  If  cotton  covered  wire  has 

been  used,  the  inductance  when  dry  will 
show  a  beautiful  dull  gloss;  and  if  white 
silk  covered  wire  has  been  used,  the  silk 

will  become  semi-transparent  and  the 
coil  will  have  somewhat  the  appearance 
of  burnished  dull  gold. 

Anchor  the  Windings 

HPO  make  a  firm  anchor  for  the  ends  of 

-*-  the  winding,  the  following  method  is 

resorted  to.  Obtain  a  few  strips  of  trans- 

parent celluloid,  of  the  kind  used  as  win- 
dows in  automobile  curtains.  Cut  a  strip 

of  this  about  one  quarter  of  an  inch  wide, 
and  about  two  and  one  quarter  times  as 

long  as  the  coil.  Immerse  this  in  water 
which  is  too  hot  for  the  hand  to  bear  and 

preferably  at  almost  the  boiling  point  to 
render  it  soft  and  flexible.  As  soon  as  is 

is  sufficiently  soft,  which  will  only  take  a 
minute  or  two,  remove  it  from  the  water, 

dry  it  quickly,  coat  one  side  of  it  thickly 
with  the  flexible  collodion,  and  while  this 

is  still  wet,  wrap  it  neatly  around  the  coil 

as  shown  at  "a"  in  Figure  2,  imprisoning 
the  wire  ends,  and  allowing  the  ends  of 
the  celluloid  strip  to  overlap  for  about  one 
half  inch  on  the  inside  of  the  coil,  pressing 

these  lapped  ends  tight  down  to  the  coil 
until  they  stick  together.  Now  paint  a 
thin  coat  of  collodion  over  this  strip, 

allowing  it  to  lap  over  on  the  coil  for 
about  one-sixteenth  of  an  inch  on  either 
side,  which  will  serve  to  anchor  it  securely. 

To  mount  the  coil,  put  a  similar  strip 
of  celluloid  around  the  other  side  of  the 
coil,  folding  it  so  that  the  ends  project 
about  a  quarter  of  an  inch  as  shown  at 
"b"  in  Figure  2,  and  drilling  or  punching 
these  projections  to  take  a  small  machine 
screw,  which  is  to  be  used  to  hold  the 
coil  to  the  mounting  brackets. 

This  finishes  the  construction  of  a  coil 
which  will  be  found  to  be  surprisingly 

strong  mechanically,  very  low  in  effec- 
tive high  frequency  resistance,  pleasing 

in  appearance,  easy  to  make,  and  last 
but  not  least,  moisture  prooj. 
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The  above  picture,  while  taken  in  the  earlier  days  of  broadcast  reception,  neverthe- 
less typifies  the  scene  usually  encountered  on  the  American  farm,  except  where  in  the 

old  days  the  listening  was  mostly  done  with  head  sets,  now  the  American  Farmer  has 
his  loudspeaker  so  the  rest  of  the  family  may  gain  pleasure  and  profit  from  their  radio 

MORE  than  half  a  million  farme
rs 

are  warned  of  impending  storms 

or  other  changing  weather  con- 
ditions instantly  by  means  of  radio; 

approximately  553,000  farms  are  equipped 
for  receiving  spot  market  quotations  by 
radio;  24  agricultural  colleges  maintain 

broadcasting  stations;  and  several  hun- 
dred commercial  or  private  broadcasting 

stations  disperse  agricultural  informa- 
tion. Such,  by  way  of  summary,  is  the 

status  of  radio  broadcasting  in  its  rela- 
tion to  rural  life  as  the  year  1925  becomes 

history. 

"At  the  close  of  the  year  there  were 
121  stations,  located  in  40  different 
States,  broadcasting  weather  forecasts 

by  radio  telephone  on  regular  schedules," 
states  Professor  Charles  F.  Marvin, 
Chief  of  the  Weather  Bureau.  "About 
95  per  cent  of  all  the  powerful  radio- 

telephone broadcasting  stations  in  the 

United  States,"  he  indicates,  "are  now 
co-operating  and  many  of  them  broad- 

cast forecasts  for  several  States,  and 
people  in  every  section  of  the  country 
are  being  served.  The  scope  of  the 
radio-telephone  weather  service  may  be 
estimated  when  it  is  known  that,  for 
instance,  in  the  State  of  Iowa  alone 
there  are  over  33,500  receiving  sets  on 
farms.  It  is  estimated  that  the  weather 
forecasts  are  available  by  radio  to  more 

than  half  a   million   farms  in   the   Uni 

States." 
The     Press     Service     of     the     Uni 

States  Department  of  Agriculture  iss 

ted 

Receiving  weather  reports  by  radio  at 
of  the  forest  ranger  stations  in  the 

tional  Forests 

one 

Na- 

103  statement-,  or  so-called  "agrio- 
grams,"  for  use  by  private  broadcasting stations.  The  market  news  service  of 

the  Department  of  Agriculture  has 
speeded  up  the  distribution  of  facts 
relating  to  supplies  of  commodities, 
shipments,  prices,  stocks  and  market 
trends,  by  means  of  radio.  This  swift 
medium  of  intelligence  supplements  long 
existing  distributing  agencies,  such  as 
press  associations,  newspapers,  telephone 
and  telegraph.  Unlike  all  of  these  radio 
has  the  peculiar  advantage  of  instantly 

disseminating  information  to  millions — 
all  within  the  twinkling  of  an  eye,  as  it 

Radio    Spreads    News 

'THE  annual  report  of  Secretary  of 
-*-  Agriculture  W.  M.  Jardine  contains 

a  sub-title  heading  "Radio  and  the 
Farmer."  This  official  cognizance  of 
radio,  as  an  agency  for  spreading  infor- 

mation and  entertainment  to  folks  of 

the  countryside  takes  into  considera- 
tion, briefly,  the  history  of  radio  as  it 

pertains  to  agriculture,  its  rapid  develop- 
ment, and  its  economic  value  to  farmers. 

"The  department  made  its  first  experi- 
ment with  radio  in  1920,"  notes  Secre- 

tary Jardine.  "Since  then,"  he  in- 
dicates, "there  has  been  a  great  develop- 
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ment  in  the  use  by  farmers  of  this  new 
means  of  communication.  A  survey 
made  by  county  agricultural  agents  in 
1923  indicated  there  were  about  145,000 
radio  sets  on  farms  throughout  the 
country.  In  1924  the  estimated  number 
had  jumped  to  365,000  and  in  1925  to 
553,000.  The  average  number  of  radio 
sets  on  farms  per  county  has  increased 
from  51  in  1923  to  204  in  1925.  This 
increase  of  300  per  cent  is  evidence  that 
the  farmer  appreciates  the  broadcasting 
service   provided   for   him. 

"There  has  also  been  rapid  growth 
in  the  number  of  radio-receiving  sets  on 
farms  in  States  at  great  distances  from 
good  broadcasting  service.  In  Florida, 
for  example,  the  increase  in  1925  over 
the  estimated  number  on  farms  in  that 
State  in  the  preceding  year  was  1,955  per 
cent.  Idaho  increased  the  number  of  its 
farm  receiving  sets  850  per  cent  in  the 
year,  Alabama  reported  an  increase  of 
850  per  cent,  Arizona  of  460  per  cent, 
and  Louisiana  of  600  per  cent.  In 
Pennsylvania,  on  the  other  hand,  the 
gain  in  1925  over  1924  was  only  5  per 
cent. 

Buy     Good     Sets 

UTT^ARMERS  generally  have  bought 
J-  very  good  radio  sets.  A  question- 

naire answered  by  2,500  farmers  in  1923 
indicated  the  average  price  of  their 
manufactured  sets  was  $175.  This  sum 

will  buy  a  better  set  to-day  than  it 
would  two  years  ago.  Yet  farmers  are 
not  on  that  account  reducing  their 
investments  in  radio.  Dealers  in  several 

parts  of  the  country  say  that  radio  sets 
worth  from  $125  to  $400  sell  much  more 
readily  to  farmers  than  those  costing 
under  $100.  Farmers  have  discovered 

that  they  need  good  long-distance  sets 
to  get  the  weather  and  market  reports 
and    entertainment    they    demand. 

"Twenty-four  agricultural  colleges 
maintain  radio  broadcasting  stations. 

The  colleges  are  becoming  enthusiastic- 
users  of  radio.  They  co-operate  with 
the  Department  of  Agriculture  in  broad- 

casting its  weather,  crop,  and  market 
reports.  Several  hundred  broadcasting 
stations  regularly  obtain  information 
for  broadcasting  from  the  department. 
Many  farmers  have  more  than  saved 
the  price  of  their  radio  sets  by  profit 
gained  by  the  use  of  market  information 
issued  by  the  department  for  broad- 

casting." 
Radio  in  its  relation  to  agriculture 

had  developed  many  interesting  and 
more  or  less  spectacular  applications. 
For  instance,  recently  during  a  heavy 
snowfall  on  the  islands  of  southeastern 
Alaska  vast  numbers  of  deer  were 
forced  to  the  beaches  and  there  threat- 

ened by  starvation.  Radiograms  by  the 
Bureau  of  Biological  Survey  of  the 
United  States  Department  of  Agri- 

culture called  this  unfortunate  situation 
immediately  to  the  attention  of  con- 

servationists. As  a  result,  a  total  of 
$2,309  was  subscribed  for  the  purchase 
of  hay,  thus  averting  wholesale  destruc- 

tion of  deer  in  this  northerly  region. 
Thus,  by  virtue  of  radio,  large  numbers 
of  deer  were  saved  to  perpetuate  in  that 
region    a    valuable    game    species. 

TN  OVAL  above  is  shown  Sam  Pickard, 
«L  newly  appointed  Chief  of  the  Radio 
Service  of  the  U.  S.  Department  of 

Agriculture. 
Below  Mr.  Pickard  is  a  common  sight 

in  America  today  where  the  American  Boy 
with  a  strong  liking  for  radio,  is  putting  up 
aerials  over  this  broad  land.  In  this  pic- 

ture a  lightning  switch,  usually  associated 
with  transmitting  sets,  is  shown  on  the 
window  sill — a  good  precaution  for  resi- 

dents of  sections  in  which  considerable 
summer  lightning  abounds. 
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Helps    the    Farmer 

\  COMMERCIAL  broadcasting  station 
-^*-  relates  the  story  of  how  a  talk  on 
animal  tuberculosis  broadcast  by  a 

veterinarian  of  the  United  States  Depart- 
ment of  Agriculture  resulted  in  a  farmer 

detecting  the  disease  in  his  herd  of 
dairy  cows.  He  promptly  disposed  of 
the  infected  animals,  and  thereby  avoided 
a  spreading  of  animal  tuberculosis. 
Sheepmen  in  the  far  West,  by  virtue  of 
weather  forecasts  by  radio,  are  enabled 
to  protect  their  flocks  of  lambs  from 
the  wintry  blasts  and  freezing  rains, 
thus  reducing  the  mortality  rate  among 

the  sheep  population  of  the  country. 
Farmers  who  have  not  been  to  church 

for  years  because  of  snow  blockades 
and  impassable  roads  now,  by  the  magic 
of  the  invisible  radio  waves,  figuratively 
go  to  church  each  Sunday,  hear  the 
choir  singing,  listen  to  the  sermon,  and 
even  know  when  the  collection  plate  is 

passed  around. Such  instances  of  the  mission  of 
radio  to  farmers  could  be  multiplied 
but  these  serve  to  re-emphasize  the 
blessings  which  radio  has  in  store  for 
the  great  open  spaces.  Radio  recognizes 
no  snow  blockades,  is  not  adverse  to 
penetrating  the  lowly  log  cabin,  is 
immune  to  the  blasts  of  winter,  is  un- 

afraid of  darkness,  and  robs  isolation  of 
its  terrors.  Truly,  radio  brings  the 
countryside  nearer  to  the  city  and  will 
answer  in  truth  and  reality  the  words 

of  the  popular  song,  "How  Are  You 
Going  to  Keep  Them  Down  on  the 

Farm?" 

Millions    Reached 

T  OOKING  back  over  the  year  1925, 
-"  the  Bureau  of  Agricultural  Eco- 

nomics of  the  United  States  Department 
of  Agriculture  finds  cause  for  gratification 
in  the  expanding  opportunities  offered 
by  radio  in  quickly  distributing  its 
information  relating  to  supplies  of  com- 

modities, shipments,  prices,  stocks  and 

market  trends.  This  lightning-like  me- 
dium of  intelligence,  unlike  the  telegraph, 

telephone  and  other  distributing  agencies, 

has  the  distinctive  advantage  of  reach- 
ing thousands  and  even  millions  of 

persons  instantly  and  at  the  same  time. 
"The  use  of  radio  for  farmers  has 

increased  steadily  during  the  year," 
notes  the  Chief  of  the  Bureau  of  Agri- 

cultural Economics.  "The  number  of 
radio  sets  owned  by  farmers  has  been 

estimated  by  various  agencies,"  he 
continues.  "In  some  States  from  15 
to  20  per  cent  of  all  farms  own  sets. 
The  Bureau  of  Agricultural  Economics 
contacts  with  radio  stations  which  are 

maintained  primarily  from  branch  offices 
have  been  strengthened  during  the  year 

by  providing  more  complete  reports. 
The  number  of  stations  has  not  in- 

creased greatly  but  the  scope  of  the 

programs  has  been  steadily  expanded." 
The  progress  report  of  the  Bureau  of 

Agricultural  Economics  singles  out  broad- 
casting stations  in  Texas,  Illinois,  Massa- 

chusetts, Minnesota,  Ohio,  Kansas,  and 
Oregon  as  being  especially  helpful  in 

spreading  market  reports.  These  sta- 
tions, some  of  them,  disseminate  very 

complete     programs     of     market     news. 
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The     comments    of     the     Chief     of    the 
Bureau  of  Agricultural  Economics  follow: 

WLS   Has   Program 

('  \N  outstanding  development  has 
^*-  been  the  opening  of  broadcasting 

stations  devoted  primarily  to  agriculture. 
The  station  WLS  of  the  Sears- Roebuck 
Agricultural  Foundation  at  Chicago  has 
cooperated  from  its  beginning  with  the 
Bureau  by  presenting  one  of  the  most 
complete  programs  of  market  news  ever 
attempted.  In  addition  to  daily  broad- 

casts, a  series  of  special  talks  on  market- 
ing by  Bureau  representatives  has  been 

used  with  excellent  response  from  farmers. 

"There  has  been  a  decided  movement 
for  various  interests  to  cooperate  in  a 
given  region  and  use  a  single  station  as 
the  center  of  agricultural  broadcasting. 
In  New  England,  station  WBZ  covers 
practically  all  of  the  New  England 
States.  In  the  Northwest  station  WCCO, 
sponsored  by  a  committee  including 
representatives  of  all  agricultural  in- 

terests, presents  a  strong  program  for 
the  Northwestern  States.  In  other 
sections  a  similar  development  is  in 
progress. 

Reports    Extended 

ii  r\URING  the  year  the  use  of 
*S  market  reports  by  State  college 

and  university  radio  stations  has  been 
extended.  Regular  reports  have  been 
transmitted  by  university  stations  in 
Ohio,  Indiana,  Texas,  and  Iowa  and 
arrangements  are  being  perfected  to 
use  the  stations  in   Kansas  and  Oregon. 

"Summaries  of  the  regular  crop  re- 
ports have  been  sent  to  branch  offices  for 

release  by  radio  within  a  few  minutes 
after  they  are  released  at  Washington. 
Through  the  State  .  crop  statisticians 
local  stories  have  been  provided  for 
many   stations. 

"Late  in  1924  the  first  agricultural 
radio  conference  was  held  at  Chicago 
in  response  to  a  call  issued  by  the  depart- 

ment and  representatives  of  the  Bureau 
participated  in  the  discussions.  This 
conference  resulted  in  great  increase  of 
interest  in  radio  broadcasting  among 
extension   directors  and  others. 

"A  feature  of  radio  broadcasting 
developed  during  the  year  is  the  con- 

sumer talks  which  are  now  distributed 
weekly  in  Philadelphia,  New  York,  and 
Chicago.  These  consist  of  description 
of  market  conditions  and  information 
of  supplies  of  fruits  and  vegetables 
which  is  of  value  to  consumers  in  deter- 

mining their  purchases  for  current  use 

and  for  canning." 
Permanency  Feature 

TNCREASED  power  and  improved 

-1-  broadcasting,  together  with  better 
receiving  sets,  the  department  believes, 
will  do  much  to  aid  in  establishing  the 
permanency  of  the  use  of  radio  for  the 
benefit    of    agriculture. 

One  station  alone  in  a  period  of  three 
months  broadcasting  of  market  and 
weather  reports  received  more  than 
3,000  letters  of  commendation  from 

farmers,  country  banks,  shippers  of  live- 
stock, and  small  merchants  in  the  towns 

in  12  agricultural  states  surrounding  the 
station. 

Interference  among  stations  may  grad- 
ually be  eliminated,  the  department 

believes,  as  many  of  the  less  active  sta- 
tions are  being  discontinued,  and  tech- 
nical improvements  are  being  made  in 

both  broadcasting  and  receiving  equip- 
ment. Of  1,458  radio  stations  of  all  sizes 

licensed  to  broadcast  since  broadcasting 
began,  only  536  were  active  on  January  1 
this    year. 

Literally  hundreds  of  stations  have 
requested  the  privilege  of  handling  the 
Government  reports,  but  many  of  the 
requests  have  had  to  be  refused,  the  de- 

partment says,  because  the  stations  are 

remote  from  the  department's  market news  branch  offices. 

History  of  Service 

When  the  experimental  radio  market 
news  service  was  announced  on  December 

21,  1920,  the  report  states,  those  in  the 
Department  of  Agriculture  who  were 
directing  the  new  activity  hardly  antici- 

pated the  wonderful  possibilities  of  radio 
broadcasting  as  we  now  know  it.  A 
laboratory  transmitter  at  the  United 
States  Bureau  of  Standards  on  a  400 
meter  wave  length,  a  few  enthusiastic 
anateurs  within  a  hundred  .miles  of 
Washington,  and  a  5  p.  m.  schedule  of 
about  500  words  by  radio  telegraph, 

composing  what  was  called  the  "radio 
marketgram,"  constituted  the  elements 
of  the  experiment.  The  idea  was  that 
the  amateurs  would  copy  the  market- 
gram  and  turn  it  over  to  the  newspapers 
in  their  own  towns  or  give  copies  to  the 
banks  or  stores  to  be  posted  on  bulletin 
boards.  In  every  way  it  was  a  kind  of 
laboratory   experiment. 

The  Magazine  of  the  Hour  15 

The  practical  results  of  this  first  ex- 
periment could  hardly  be  called  con- 

clusive, but  they  gave  encouragement 
to  those  in  charge  of  it  to  push  on  in  the 
quest  of  more  and  more  evidence.  On 
April  7,  192.1,  an  announcement  was 
made  that  arrangements  had  been  com- 

pleted with  the  Air  Mail  Radio  Service 
of  the  Post  Office  Department  to  trans- 

mit by  "wireless"  market  reports  several 
times  a  day  from  Post  Office  stations  at 
Washington,  D.  C,  Bellefonte,  Penn., 
St.   Louis.    Mo.,   and   Omaha,    Nebr. 

Assuming  an  effective  radius  of  audi- 
bility of  300  miles  about  each  station, 

licensed  amateurs  in  the  areas  covered 

were  enlisted  to  copy  the  reports  and  to 

furnish  them  to  shippers'  associations, 
county  agents,  State  Bureaus  of  Markets, 
Farm  Bureaus  and  other  agricultural 
agencies,  banks,  newspapers  and  local 
telephone  exchanges.  A  number  of 
licensed  operators  offered  to  copy  the 

reports.  By  January  1,  1922,  the  market 

reports  were  being  relayed  and  broad- 
cast by  radio  telegraph  from  seven  Post 

Office  stations  in  a  chain  across  the 
country. 

During  1921,  reports  were  furnished 
to  three  of  the  then  very  few  radio  tele- 

phone broadcasting  stations.  Since  then, 
the  service  has  grown  by  leaps  and 
bounds  until  now  there  is  practically  no 
agricultural  community  in  the  country 
that  is  without  official  market  reports 

on  agricultural  commodities.  Well-es- 
tablished schedules  of  weather,  crop  and 

market  reports  are  broadcast  from  more 
than  100  stations  in  all  parts  of  the 
country. 

Winding  the  coil  is  but  a  part  of  the  job  of  making  a  home  made  set  but  the  American 
Boy  is  adept  at  all  of  the  details  of  radio  construction 
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Here's  Something  for  the Experimenter 
Interesting  Experiments 
Need  Further  Work  to 
Determine  the  Theory 

SOME  tubes  to  which  is  applied  the 
reactivating  process  do  not  respond 
to  the  treatment.  It  seems  that 

about  five  per  cent  is  a  fair  figure  to  apply 
to  this  class  of  tubes,  though  it  may  run 
higher.  A  method  has  been  found  by 
which  most  of  these  tubes  may  be  re- 

claimed. No  theory  has  been  advanced 
as  to  why  they  cannot  be  revived  except 
that  the  probability  is  that  there  is  no 
more  thorium  in  the  filament.  This 

would  seem  to  be  disproved  by  the 
following  method. 

But  first  let  us  review  the  process  as  it 
is  used  at  present.  A  socket  is  rigged  up 
as  shown  in  Figure  No.  1  the  grid  and 
plate  being  tied  together.  A  milliam- 
meter  is  placed  in  the  plate  circuit  as 
shown  and  22  Yi  volts  of  B  battery  are 
applied.  Now,  when  a  tube  is  placed  in 
the  socket  the  milliammeter  will  show  a 

reading  which  will,  in  a  way,  indicate  the 
condition  of  the  tube.  For  tubes  which 

are  very  far  gone  the  reading  will  be  very 
nearly  zero.  If  a  reading  of  at  least  6 
mills  is  obtained  the  tube  is  operative, 
especially  as  a  detector.  The  normal 
reading  of  a  good  tube  runs  from  30  to 
35  mills,  though  a  reading  of  20  by  this 
method  is  considered  good.  It  is  good 
practice  to  take  a  reading  before  and 
after  reactivating  and  then  any  improve- 

ment can  be  readily  noted.  This  reading 
does  not  give  any  indication  as  to  whether 
the  tube  is  a  good  oscillator  or  not  and  is 
simply  a  comparative  test. 

Emission  Normal 

rT1HE  tube  is  then  placed  in  another 
-*-  socket  and  a  filament  voltage  of  16 
volts  is  applied  for  one  minute,  no  I? 
voltage  of  any  kind  being  used.  The 
filament  voltage  is  then  reduced  to  8 
volts  and  allowed  to  be  on  for  ten  minutes. 
If  another  reading  is  taken  for  emission 
it  will  be  found  that  it  has  increased  to 
normal,  or  nearly  so,  and  the  tube  is  as 
good  as  it  ever  was.  The  life  of  the  tube 
is  probably  shortened  by  this  process  but 
cases  have  been  known  of  tubes  which 

have  been  in  operation  over  two  years 
and  have  gone  through  this  process  three 
times. 

The  theory  is  that  the  thorium  which 
is  distributed  throughout  the  filament 
slowly  comes  to  the  surface  and  is  eventu- 

ally burned  off  the  outside  by  the  con- 
tinual use  of  the  tube  and  it  becomes  what 

is  known  as  paralyzed  or  dead.  When 
excessive  voltage  is  applied  to  the  fila- 

ment in  the  manner  outlined  above  with 

By  K.  B.  HUMPHREY 

no  plate  voltage,  the  thorium  which  is 
still  in  the  interior  of  the  wire  is  driven 
to  the  surface  where  it  again  comes  into 

use  in  the  normal  way.  That  is,  it  facili- 
tates the  emission  of  electrons  when  the 

How  it  Happened 

filament  is  heated  to  the  proper  tempera- 
ture. 

Sometimes  a  tube  will  not  respond  to 
this  treatment  no  matter  how  often  it  is 
tried,  and  it  has  been  customary  to  throw 
this  kind  of  a  tube  away  as  being  beyond 
repair.  The  reading  obtained  on  the 
milliammeter  will  be  found  to  be  less 
after  the  reactivating  process  than  it  was 
before.  With  the  standard  voltage  ap- 

plied it  is  found  that  the  filament  current 
is  only  .22  amperes  instead  of  .25  amperes 
at  5  volts  as  it  should  be.  This  would 
seem  to  indicate  that  the  filament  was 

of  higher  resistance  due  to  an  increase  in 
resistance  of  the  wire  itself  or  a  decrease 
in  the  diameter  of  the  wire. 

Z^iNE  experimenter  who  does  a  great 
"  deal  of  reactivating  of  tubes  for  his 
neighbors  and  friends  had  six  tubes  laying 
about  his  shop  which  were  of  this  type. 
He  hated  to  throw  them  away,  and  one 
day  he  happened  to  stick  one  of  them  in 
the  test  socket  and  the  reading  on  the 
milliammeter  read  just  about  one-half 
mill  with  7  volts  on  the  filament.  The 

telephone  happened  to  ring  at  this  in- 
stant and  he  was  called  away  for  perhaps 

half  an  hour.  When  he  returned  the 
milliammeter  showed  a  reading  of  6  mills. 
This  was  extremely  interesting,  and  after 
about  two  hours  more  the  tube  was  back 
to  normal  with  a  reading  of  25  mills. 
The  tube  is  working  to-day  in  the  inter- 

mediate stage  of  a  eight  tube  superhetro- 
dyne.  After  this  experience  the  other 
tubes  were  treated  in  the  same  manner, 
that  is,  7  volts  on  the  filament  and  22J/£ 
volts  on  the  plate  and  grid,  and  they  all 
responded  with  a  normal  reading.  No 
theory  is  given  as  to  why  this  happens  or 
what  takes  place.  The  current  reading 
after  this  treatment,  comes  back  to  nearly 
.25  amperes  at  5  volts.  It  is  sufficient  to 
know  the  facts  and  apply  them  practically 
to  the  reclamation  of  tubes  which  will  not 
respond  in  any  other  way.  Note:  If  a 
so  called  good  tube  were  to  be  treated  in 
this  manner  it  would  be  paralyzed. 

THE  matter  referred  to  by Mr.  Humphrey  in  his  arti- 
cle was  submitted  to  Dr.  J.  H. 

Dellinger,  physicist  at  Bureau 
of  Standards  at  Washington 
for  an  opinion  of  the  theory 
involved. 

Dr.  Dellinger  has  the  fol- 
lowing to  say  regarding  the 

experiments: 
"I  would  not  care  to  com- 

ment for  publication  on  these 
interesting  experiments  as  I 
have  not  had  experience  with 
the  method  given.  This  is  a 
subject  on  which  additional 
knowledge  and  publication 

are  quite  desirable." Here's  your  cue,  radio  fans, 
see  if  you  can  work  out  a 
reason. — The  Editor. 
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How  to  Secure 

AMATEUR  RADIO  LICENSES 
Intimate  Details  Are  Disclosed 
For   the   Prospective   Amateur 

IN  RADIO  circles  the  term  "Ama-
 

teur" has  been  generally  used,  ap- 
parently by  common  consent,  to 

designate  the  operator  of  a  radio  trans- 
j  mitter  who  owns,  operates  and  experi- 
!  ments  with  it  for  his  personal  amusement 

,'  and  for  the  purpose  of  increasing  his 
general  knowledge  of  the  principles  of 

i   radio   communication. 
There  are  several  thousand  amateurs 

I  in  the  United  States  and  a  gradually 
increasing  number  in  other  countries. 
The  total  number  in  this  country  varies 
from  year  to  year  and  present  indications 
are  that  an  appreciable  number  of  the 
newcomers  are  coming  from  the  ranks  of 
the  broadcast  listeners.  The  broadcast 
fan  who  is  always  experimenting  with 
new  circuits,  working  out  new  ideas  is 
endeavoring  to  make  new  records  of  long 
distance  reception,  frequently  feels  an 
urge  to  venture  into  new  fields  and  for 
such  the  change  to  a  transmitting  ama- 

teur is  logical  and  relatively  easy.  He 
may  be,  and  often  is,  encouraged  by  an 
acquaintance  who  has  a  transmitter  or 
he  may  be  so  deeply  interested  as  not  to 
need  outside  encouragement.  Occasion- 

ally some  enthusiastic  person  will  attempt 
to  convert  a  receiving  set  into  a  trans- 

mitter by  the  addition  of  a  few  essential 
parts  and  will  start  transmitting  without 
securing  proper  licenses  for  his  equip- 

ment or  for  himself.  In  such  an  event 
he  quickly  encounters  trouble  because 
the  radio  communication  law  states  that 
it  shall  be  unlawful  to  operate  apparatus 
for  the  transmission  of  radiograms  or 
signals  unless  a  license  shall  have  been 
secured  from  the  Secretary  of  Commerce. 
The  same  law  also  requires  that  the 
operators  of  transmitting  stations  must 
possess  radio  operator  licenses  and  states 
that  station  licenses  may  not  be  issued 
to  persons  who  are  not  citizens  of  the 
United  States. 
The  more  careful  experimenter  will 

first  acquaint  himself  with  the  require- 
ments of  the  law  which  makes  liberal 

provisions  for  amateur  radio  stations. 
He  then  may  ask  what  he  must  do  to 
become  a  licensed  amateur.  Here  is  the 
answer. 

Written  Examination 

THE  prospective  amateur  should  for- 
ward an  application  for  licenses  to 

the  Supervisor  of  Radio  for  the  radio 
district  in  which  he  resides.  Such  an 

application  will  bring  a  letter  of  instruc- 
tions from  which  the  applicant  will  learn 

that  he  must  be  capable  of  transmitting 
and  receiving  in  the  International  Morse 
telegraph  code  at  the  rate  of  ten  or  more 

Bv  ROBERT  E.  EARLE* 
words  per  minute  and  further  that  he 
must  pass  a  written  examination  covering 
the  theory  and  practical  operation  of 
the  transmitter  and  receiver  to  be  used. 
He  will  also  be  informed  that  he  should 

procure  a  copy  of  the  Radio  Communica- 
tion Laws  and  Regulations  of  the  United 

States  from  the  Superintendent  of  Public 
Documents,  Government  Printing  Office, 
Washington,  D.  C.  This  will  be  sent  for 
fifteen    cents    and  remittance    should  be 

Our  May  number  has  a  good  deal  j 
of  matter   intended    for   the   pros-  : 
pective  amateur,  and  with  this  in  ; 
view  we  asked   Mr.   Earle  to  out-  j 
line  the  steps  by  means  of  which  j 
the  embryo  amateur  may  get  his  : 

government  license  with  the  mini-  j 
mum    of    trouble    and     misunder-  j 
standing.  ■ 

This    article    by     Mr.     Earle    in  • 
conjunction     with     that     by     Mr.  j 
Collins  in  the  blueprint  section  of  : 
this    issue,    can    be    considered    a  j 
thorough    exposition    of   the    ama-  j 
teur  game,  and  should  furnish  in-  : 

teresting  and  beneficial  reading  for  '■ anyone  desirous  of  enrolling  in  the  : 
ranks    of   the    gentlemen    who    say  : 
it  with  dots  and  dashes. 

— The  Editor.  j 

*U-  S.  Radio  Inspector,  Chicago,  111. 

made  by  money  order.  The  law  and  the 
regulations  relating  to  amateur  oper- 

ators and  stations  should  be  studied 
carefully. 

The  regulations  mentioned  contain  a 
copy  of  the  International  Morse  code 
which  is  quite  similar  to  the  American 
Morse  code  used  on  the  wire  telegraph 
lines  in  this  country.  The  ability  to 
receive  and  transmit  in  this  code  can  be 
attained  only  by  continued  practice  with 
a  telegraph  key  and  a  buzzer.  Atten- 

dance of  a  radio  code  or  the  use  of  mechan- 
ical code  transmitters  or  of  phonograph 

records  prepared  for  that  purpose  will 
be  helpful.  The  time  required  to  master 
the  code  depends  entirely  upon  the  indi- 

vidual; some  will  attain  the  desired  speed 
in  a  few  weeks  with  relative  ease,  others 
will  find  it  more  difficult  and  a  few  will 
find   the  task  impossible. 

Good  Radio  Book 

TNFORMATJON  on  the  theory  of  radio 
-*-  and  on  the  operating  characteristics 
of  transmitters,  receivers  and  accessory 

apparatus  may  be  obtained  from  a  num- 
ber of  good  text  books,  including  one 

written  for  the  United  States  Signal  Corps 

and  now  published  and  sold  at  a  reason- 
able price  bv  the  Government  Printing 

Office,  t 

The  vacuum  tube  transmitter  is  used 

in  practically  all  amateur  stations  today 
although  there  are  other  types  of  radio 
transmitters  which  may  be  used  for  radio 
communication  such  as  spark,  arc  and 

high  frequency  alternators.  If  the  appli- 
cant does  not  already  possess  the  knowl- 
edge, he  soon  learns  that  because  of  inter- 

ference caused  to  radio  reception  the 
use  of  spark  transmitters  by  amateurs 
is  practically  prohibited  and  further  that 
the  operating  characteristics  of  arcs  and 
high  frequency  alternators  make  them 
unsuitable  for  use  on  the  short  wave- 

lengths allotted  for  amateur  operation. 
The  tube  transmitter,  however,  meets 

amateur  requirements  in  a  very  satis- 
factory   manner. 

As  soon  as  the  applicant  is  confident 
that  he  is  qualified  he  should  make  an 
appointment  for  a  personal  examination 
for  an  amateur  operator  license  at  the 
office  of  the  Supervisor  of  Radio  or  at 
other  points  in  the  radio  district  where 
examinations  are  conducted  at  intervals. 
If  successful  in  the  examination  he  is 
granted  an  amateur  first  grade  operator 
license;  if  unsuccessful,  he  must  wait  for 

three  months  before  he  is  eligible  for  re- 
examination. If  the  applicant  lives  at  a 

point  remote  from  the  district  head- 
quarters he  may  submit  evidence  of  his 

qualifications  to  the  Supervisor  by  mail 
and  if  the  evidence  is  acceptable  a  pro- 

visioned second  grade  operator  license 

may  be  issued.  Examinations  are  oc- 
casionally given  in  the  larger  cities  of 

the  radio  district  and  the  holders  of  these 
provisional  licenses  must  appear  at  them 
and  secure  the  regular  first  grade  license 
or  surrender  the  provisional  operator 
and  station  licenses.  Having  secured 
the  license  form  the  amateur  must  take 

an  oath  to  preserve  the  s:crecy  of  all 
radio  messages  which  he  may  hear  and 
then  return  the  license  to  the  examining 
officer  for  signature.  Until  signed,  the 
license  is  not  valid. 

Describe  Transmitter 

\  PPLICATIOX  for  a  radio  station 
-£*-  license  may  be  submitted  to  the 
Supervisor,  using  special  forms  supplied 
for  that  purpose,  after  the  operator 
license  has  been  issued  or  at  the  time  the 

applicant  qualifies  for  it.  The  trans- 
mitting apparatus  must  be  described  in 

detail  and  a  very  complete  diagram  of 
the  transmitter  and  of  the  antenna  sys- 

( Please  turn  to  page  47) 

tThe  Principles  Underlying  Radio  Communication, 
Radio  Communication  Pamphlet  Number  40.  Price 

$1.00. 
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hen  Radio  Was  Youngj 
Pioneer  Days  of  the 
Art  Held  Much  Interest 

for  the  General  Public 

BROADCAST  listeners  of  to
day 

settle  down  into  the  cushions  of  an 

upholstered  chair  and  drowsily 

listen  to  a  "de  luxe"  program  from  a 
thousand  miles  distance,  every  note 

being  clear  and  distinct  on  an  eight-tube 
super.     They  probably  have  heard  in  an 
*Radio  Engineer  in  Charge  WCAJ. 

By  J.  C.  JENSEN* 
uninteresting  sort  of  way  of  such  pioneers 
as  Maxwell,  Hertz,  Marconi  and  De 
Forest,  but  have  given  little  thought  to 
them  or  to  their  work.  They  take  the 
present  development  largely  for  granted 
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Marconi  Receiver. 
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Old  timers  in  the  game  will  immediately  recognize  the  now  unheard-of 
coherer  and  de-coherer,  while  the  present  broadcast  listener  will  probably 
sneer  at  such  an  unwieldy  method  of  reception.  Nevertheless  it  formed  the 
basis  for  reception  of  signals  in  the  good  old  days  before  the  audion  and 

the  quenched  spark  transmitter 

and  would  be  surprised  if  told  that  less 

than  thirty  years  ago  Marconi  was  strug- 
gling hard  to  send  telegraphic  signals  three 

or  four  miles  and  that  it  is  less  than  twenty 
years  since  DeForest  patented  the  audion. 

In  those  earlier  days  of  experimenta- 
tion the  possibilities  of  radio-broadcast- 

ing had  not  been  thought  of,  the  general 
line  of  development  of  the  art  being  in  the 
direction  of  navigation.  Consequently 
much  less  was  known  about  the  new 
discoveries  at  inland  points  than  on  the 
sea-board  and  people  in  the  interior 
states  passed  them  by  as  of  no  conse- 

quence to  them. 

School  Experiments 

TOURING  the  years  of  DeForest's -*—^  most  important  discoveries  the  writ- 
er was  in  charge  of  the  public  school 

system  of  a  western  Nebraska  town  and 

taught  the  high-school  sciences,  mathe- 
matics, and  several  other  subjects  for 

good  measure.  His  interest  in  radio  was 
aroused  by  newspaper  articles,  some  of 
them  greatly  exaggerated  reports,  and  by 
a  local  telegrapher  who  waB  fond  of  ex- 

perimenting with  electricity.  A  bull- 
dog spark  coil,  a  battery  of  dry  cells  and 

a  couple  of  home-made  Leyden  jars 
formed  the  nucleus  for  the  building  of  a 
small  transmitting  set.  After  repeated 
trials  a  coherer  system  similar  to  that 
shown  in  Fig.  1  was  set  up  and  responses 
obtained  from  one  table  to  another. 

Separate  tables  were  used  because  peo- 
ple were  skeptical  in  those  days  and 

looked  for  concealed  wires  from  trans- 
mitter to  responder. 

In  a  period  so  soon  after  the  Spanish- 
American  War,  it  was  natural  to  think 
of  radio  in  connection  with  military 
activities.  A  favorite  experiment  was  to 

use  the  coherer  and  relay  to  close  a  cir- 
cuit through  a  fine  wire  placed  in  a  bomb 

so  as  to  explode  the  powder  when  a  bat- 
tery current  heated  the  wire.  Another 

was  to  use  the  same  relay  device  to  start 
a  motor  which  in  turn  operated  other 
machinery. 

Curiosity   Aroused 

SUCH  demonstrations  became  a  regular 
feature  of  the  high-school  physics 

work  and  were  also  made  in  connection 
with  the  Nebraska  State  Fair  at  Lincoln 

in  1906.  The  general  public  had  read  so 
much  about  signaling  across  the  Atlantic 
without  wires  that  its  curiosity  had 
become  aroused  and  people  were  willing 

to  pay  to  hear  a  discussion  of  the  new 
invention  just  as  they  had  paid  to  see  a 
demonstration  of  the  telephone  and  the 

phonograph  some  years  before.  In 
(Please  turn  to  page  46) 
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19 Ways  to  Protect  Inventions  While 
Making  Experiments 

This  Story  May  Help  You 
Over  the  Rocky  Ground  of 
Protection  of  Your  Ideas 

MANY  years  ago  the  Patent  Off
ice 

of  the  United  States  maintained  a 

"Caveat  Department"  especially 

■'I   for  the  purpose  of  offering  protection  to inventors  who  had  experimental  work  to 
!    perform  on  ideas  or  inventions  which  were 

|    not  fully  perfected.    By  the  payment  of  a 
!    small  fee  the  drawing  and  a  description  of 

'!    an  invention  could  be  deposited  in   the 
J    Patent  Office,  whereby  the  inventors  who 
I    did  not  deem  it  advisable  to  file  applica- 
j    tions  for  patents  might  protect  their  ideas 

without    the    necessity    of    maintaining 
secrecy  of  the  characters  or  structures  of 

j    the  inventions.     In  a  way  the  "Caveat 
Department"    proved   beneficial   because 
inventors    felt    justified    in    taking    con- 

siderable  time   to   reduce   new   ideas   to 

practical   forms   after   the   caveats   were 
filed  and  before  filing  the  applications  for 
patents. 

However,  this  department  is  no  longer 
a  part  of  the  Patent  Office  and  inventors 
must  seek  other  practical  methods  of 

protecting  their  ideas  against  unscru- 
pulous persons  when  secrecy  of  the  in- 

ventions cannot  be  maintained,  or  when 
it  is  desirable  to  establish  a  date  of 

priority. 
A  very  important  thing  for  all  inventors 

to  know  is  that  the  ownership  of  a  United 
States  patent  does  not  always  depend 
upon  who  first  files  an  application  for 
the  patent.  In  some  of  the  foreign  coun- 

tries the  first  person  to  get  an  application 
in  the  Patent  Office  is  given  the  patent, 
but  this  is  not  the  case  in  this  country. 
The  United  States  patent  laws  were  for- 

mulated with  the  idea  of  awarding  a 
patent  to  the  first  inventor  of  a  new  thing. 

File  Application 

OF  course,  there  are  many  important 
reasons  why  an  inventor  should  file 

an  applica'ion  for  a  patent  as  soon  as 
the  invention  is  sufficiently  perfected  so 
that  it  will  operate  successfully  and  prac- 
tically. 

A  very  fine  example  of  this  is  given  by 
the  outcome  of  the  recent  ligation  between 
Mr.  Armstrong  and  Mr.  DeForest,  re- 

lative to  the  ownership  of  the  regenera- 
tive patent.  Mr.  Armstrong  perfected 

this  invention  in  1912,  but  he  did  not  file 
an  application  for  a  patent  until  1913. 
It  is  generally  conceded  that  the  con- 

troversy may  have  been  settled  with  more 
points  in  his  favor  had  he  filed  an  applica- 

tion immediately  after  he  completed  the 
invention.  His  excuse  for  not  doing  so 
was  that  he  had  no  money,  but  such  an 
excuse  is  insufficient. 

In  a  dispute  between  two  or  more  in- 

By  LEO  T.  PARKER 

ventors  as  to  who  shall  be  awarded  a 

patent,  priority  of  invention,  that  is:  who 
conceived  or  thought  of  it  first,  is  very 

important.  To  actually  make  the  inven- 
tion in  its  operative  form  is  a  great  deal 

more  important,  however,  than  merely 
inventing  it  and  making  the  necessary 
drawings  and  then  having  them  signed 
and  witnessed,  as  is  customarily  done  by 
many  inventors. 

Finish  the  Work 

H^HERE  is  no  protection  in  simply 
-■-  having  drawings  signed  and  witnessed, 
and  then  depositing  them  into  a  pigeon 
hole  without  proceeding  to  patent  the 
invention,  but  with  the  intentions  of 
using  them  to  obtain  a  patent  only  after 
some  other  inventor  has  invented  and 
marketed  the  same  thing. 

To  receive  the  best  consideration  from 
the  Patent  Office  in  later  litigation,  as  to 
who  deserves  a  patent,  between  two  or 
•more  persons  who  claim  the  same  inven- 

tion, an  inventor  should  introduce  evi- 
dence to  prove  that  he  has  proceeded 

diligently  and  honestly  from  the  time  he 
conceived  the  invention  with  the  inten- 

tions of  perfecting  and  patenting  it.  Un- 
less he  is  able  to  prove  this  beyond  a 

reasonable  doubt  he  will  experience  some 
difficulty  in  obtaining  a  patent,  even 

though  he  actually  conceived  the  inven- 
tion and  made  sketches  and  drawings  of 

it  previously  to  the  date  on  which  a 
diligent  inventor  filed  an  application  for 
the  patent. 

Due  to  the  character  of  radio  inventions 

it  is  apparent  that  considerable  and  ex- 
tended experiments  often  are  necessary 

for  the  inventor  to  determine  the  most 

practical  form  in  which  to  make  the  in- 
vention. This  is  true  because  the  actual 

effect  of  radio  inventions  cannot  generally 
be  known  by  merely  visualizing  the  ap- 

paratus, as  is  possible  with  mechanical 
appliances.  This  is  especially  true  of 
the  average  radio  experimenter  who  is 
unfamiliar  with  the  scientific  principles 
of  radio.  In  a  way  this  is  in  the  favor  of 
radio  apparatus  inventors,  because  there 
is  a  logical  excuse  for  an  unusual  delay  in 
filing  an  application  for  a  patent  after  an 
invention  is  discovered.  This  statement 
is  based  on  the  outcome  of  a  past  patent 
litigation  of  considerable  importance  rel- 

ative to  the  extended  use  of  a  new  pave- 
ment before  an  application  for  a  patent 

was  filed.  The  law  is,  that  no  patent  can 
be  obtained  on   an  invention   which   has 

been  in  public  use  for  more  than  two 
years.  The  inventor  of  the  pavement  in 
question  was  uncertain  whether  the 
product  would  give  good  service  over  a 
a  long  period  of  time,  and  so  he  laid  a 
pavement  on  a  public  street.  After  the 
pavement  had  been  there  for  six  years 
and  had  proved  satisfactory,  he  applied 
for  and  obtained  the  patent.  In  the  later 
Court  litigation,  in  which  the  validity  of 
the  patent  was  questioned,  it  was  decided 
that  the  patent  was  valid,  although  the 
invention  had  been  in  public  use  for  six 

years  prior  to  the  filing  of  a  patent  ap- 
plication, or  more  than  four  years  longer 

than  the  law  allows. 
The  reason  for  this  decision  is  that  two 

years  public  use  of  a  pavement  would  in 
no  manner  give  reliable  information 
whether  or  not  the  pavement  was  prac- 

tical, because  a  pavement  that  will  not 
give  at  least  six  years  satisfactory  service 
will  not  justify  the  expense  of  laying  it. 

So,  therefore,  a  longer  period  of  experi- 
mentation is  required  and  permitted  for 

certain  kinds  of  inventions  or  apparatus, 
than  for  others.  Of  course,  the  inventor 
of  this  pavement  was  taking  a  great  risk 

of  losing  his  patent  rights  by  not  follow- 
ing the  word  of  the  law,  but  the  decision 

of  the  Court  which  considered  this  case 
establishes  a  precedent  of  the  correctness 
of  this  reasoning. 

Certain  Rules 

THERE  are,  however,  certain  rules  by 
which  radio  experimenters  may  be 

governed  to  secure  for  themselves  the 
best  protection  that  is  possible  to  have 
while  experimenting  with  inventions  in 
view  of  obtaining  patents  on  them. 

A  good  plan  is  to  make  detail  sketches 
of  the  invention,  from  which  any  person 
who  is  familiar  with  the  art  of  radio  may 
be  able  to  understand  and  build  the  ap- 

paratus or  circuit.  These  sketches  should 
be  made  with  ink  on  good  substantial 

paper  or  card-board.  On  the  same  sheet, 
a  complete  description  of  the  invention 
should  be  plainly  written.  The  descrip- 

tive matter  should  refer  to  the  various 
parts  of  the  invention  by  numbers  written 
on  the  corresponding  parts  in  the  drawing. 
Not  only  should  the  sketches  and  the 
written  description  be  on  a  single  sheet 
of  paper,  but  it  is  best  to  have  all  of  the 
matter  on  one  side  of  the  sheet.  If  any 
mistakes  are  made  which  require  erasing, 
notations  of  explanations  should  be 
entered  at  the  bottom  of  the  sheet. 

After  the  descriptive  matter,  the 
inventor  should  proceed  to  explain, 

(Please  turn  to  page  48) 
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Useful  Hints  For  Your  Harmonic 
Experiments  I 
Interesting  Work  Can 
Be  Done  By  Broadcast 
Listener  With  Simple  Set 

By  KIRK  B.  MORCROSS 

HARMONICS  in  oscillating  
radio 

circuits  are  some  of  the  most  in- 
teresting and  useful  phenomena 

which  occur  in  circuits  commonly  avail- 
able to  the  experimenter.  Harmonics 

which  are  sometimes  present  in  the  trans- 
mitting circuits  of  broadcasting  and  other 

stations  may,  however,  cause  objection- 
able interference. 

But  it  is  not  the  purpose  of  this  article 

to  consider  that  phase  of  the  subject.  In- 
stead I  want  to  discuss  some  useful  and 

instructive  applications  of  harmonics.  For 
those  experimenters  who  have  attempted 
a  study  of  harmonics  and  met  with  in- 

different success,  let  me  say  that  I  believe 
that  this  is  largely  due  to  the  lack  of  a 
good  background  of  the  subject  and  that 
this  article  will  help  them  to  get  straight- 

ened out. 

Harmonics   Defined 

IN  THE  first  place,  what  is  a  harmonic? 
It  is  a  frequency  or  wavelength  which 

is  exactly  two,  three,  four  times,  etc.,  the 

fundamental  frequency  or  exactly  x/i,  %, 
\i,  etc.,  the  fundamental  wavelength  of 
an  oscillating  circuit.  All  oscillating  cir- 

cuits produce  harmonics  unless  such  cir- 
cuits have  been  expressly  designed  to 

suppress  them.  The  oscillating  circuit 
may  be  a  regenerative  receiving  set,  a 

"Hartley"  circuit  ("generator",  "oscilla- 
tor" or  "driver")  or  any  kind  of  receiving 

set  which  can  be  adjusted  to  oscillate. 
Let  us  briefly  discuss  this  relationship 

of  harmonics.  Suppose  we  have  a  cir- 
cuit which  is  oscillating  at  a  frequency 

of  1500  kilocycles  per  second, — a  wave- 
length  of  very   nearly   200   meters.      This 

is  the  "fundamental"  frequency;  it  is 
also  called  the  "first  harmonic."  The 
"second  harmonic"  is  3000  kilocycles  or 

100  meters,  the  "third  harmonic"  is 
4500  kilocycles  or  66.7  meters,  etc. 
Some  persons  think  it  a  little  confusing 

to  call  the  fundamental  the  "first  har- 
monic." This  is  the  best  plan,  however, 

for  when  we  speak  of  other  harmonics  as 

for  example  the  "sixth,"  we  know  im- 
mediately that  it  is  six  times  the  funda- 

mental frequency  or  one-sixth  the  fun- 
damental    wavelength. 

Their    Relationship 

"DEFORE  reading  further  in  this  dis- 
■*-*  cussion,  remember  the  two  important 
principles  suggested  above.  First,  the 
harmonics  in  any  circuit  have  the  rela- 

tionship of  whole  numbers  (or  simple 
fractions, — whole  numbers  as  denomina- 

tors) to  the  fundamental  frequency  (or 
wavelength).  Right  here  it  may  be  well 
to  state  also  that  no  oscillator  can  gen- 

erally be  expected  to  produce  a  fre- 
quency lower  than  the  fundamental  or  a 

wavelength  lojiger  than  the  fundamental. 
This  may  seem  too  obvious  to  require 
comment  yet  some  experimenters  do 
have  an  idea  that  such  is  the  case. 
Second,  remember  the  definition  for  the 
number  of  the  harmonic:  for  example, — 
the  fifth  harmonic  is  five  times  the 

fundamental  frequency  (one-fifth  the 
fundamental  wavelength);  the  first  har- 

monic  is   the   fundamental. 

In   passing,   let   us  note  that  an   oscil- 
lating    circuit     has,     theoretically,     any 

number   of   harmonics   although   for   the 
general    type    of    experiments    the 
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fifth  narmonic  represents  roughly  the 
highest  which  is  convenient  to  use. 

As  a  basis  for  a  good  working  knowl- 
edge of  harmonics,  some  interesting 

experiments  may  be  performed  with  an 
oscillator  and  a  simple  receiving  set. 
These  experiments  show  how  to  detect 
harmonics  from  the  local  broadcasting 
station  (or  show  that  such  harmonics  do 
not  exist),  how  to  detect  harmonics  in 
the  oscillator,  and  how  to  simultaneously 
detect  harmonics  in  the  broadcasting 
station    and   the    oscillator. 

Local    Broadcaster 

"D  V  local  broadcasting  station  is  meant -*-'  one  within  two  or  three  miles. 

If  you  are  situated  at  a  greater  distance 
than  this  from  the  nearest  station,  then 
the  first  and  third  of  these  experiments 
may  not  be  so  easy  of  accomplishment. 
This  is  due  to  the  fact  that  the  station 
harmonics  are  not  very  strong.  In  case 
the  broadcasting  station  uses  some 
scheme  for  suppressing  harmonics  then 
you  will  probably  not  be  able  to  detect 
them  at  all.  However  in  the  case  of  the 
average  broadcasting  station  your  chances 
should  be  pretty  good  for  detecting 
some  harmonics  although  such  harmonics 
might  never  be  noticed  under  ordinary 
conditions. 

The  apparatus  for  the  first  of  these 
experiments  comprises  an  oscillator  or 
"driver"  which  can  be  tuned  to  higher 
frequencies  (shorter  waves)  than  the 
local  broadcasting  station  and  a  simple 
non-oscillating  receiving  set  capable  of 
tuning  in  the  local  station  (a  crystal  set 
is  excellent).  The  same  apparatus  is 
used  in  the  second  experiment  except 
that  the  frequency  range  of  the  oscillator 
should  include  considerably  lower  fre- 

quencies (longer  wave  lengths)  than  the 
frequency  of  the  local  station.  For  the 
third  experiment, — to  secure  most  varied 
results, — the  oscillator  should  have  a 
frequency  range  extending  well  beyond 
the  local  station  frequency-,  in  both 
directions.  In  case  of  necessity,  a 
second  receiving  set  which  can  be  made 
to  oscillate  may  be  substituted  for  the 
oscillator.  This  equipment  is  shown  in 
the    photograph,    Fig.     1,    on    page    21. 

First    Experiment 

IVTOYV  for  the  first  experiment.  Sup- 
■*■  '  pose  that  your  local  station  is 
operating  on  960  kilocycles  (312  meters). 
i,This    wavelength,    while    in    the    heart 
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Figure  I.   Receiving  set  on  the  left  and  the  oscillator  on  the  right. 

of  the  broadcast  band,  is  at  the  writing 
of  this  article,  not  assigned  to  any  broad- 

casting station;  hence  it  is  a  safe  one  to 
choose  in  speaking  of  radiated  har- 

monics!) Connect  the  simple  receiving 
set  to  the  antenna  and  tune  it  to  the 
station.  Place  the  oscillator  close  to 
the  receiving  set  and  adjust  the  oscillator 
condenser  very  carefully  until  a  beat 
note  is  heard  in  the  phones  connected 
to  the  receiving  set.  (If  another  receiving 
set  is  used  in  place  of  this  oscillator,  it  is 
not  connected  to  the  antenna.  In  this 
role  the  receiving  set  will  sometimes  give 
better  results  by  connecting  a  small 
variable  condenser  across  its  antenna 
and  ground  binding  posts  to  represent 
the  antenna  capacity). 

Xote  the  setting  on  the  dial  of  the 

oscillator  which  gives  "zero  beat"  then 
reduce  this  setting  to  obtain  other 

"zero  beats."  It  is  very  probable  that 
you  can  obtain  several  zero  beats  in 
this  manner,  representing  the  second, 
third,  etc.,  harmonics  of  the  broad- 

casting station  and  it  is  not  necessary 
that  the  receiving  set  be  tuned  to  these 
harmonics  of  that  station.  The  writer 
has  detected  as  high  as  the  seventh 
harmonic  in  this  manner,  using  a  crystal 
receiving  set  and  making  all  adjustments 
on  the  oscillator  (receiving  set  left 
tuned  to  the  fundamental  frequency  of 
the  broadcasting  station).  A  graphical 
representation  of  this  experiment  appears 
as  shown  in  Fig.   2  on  page  20. 

Get  Proper   Coupling 

Success  in  this  experiment  and  indeed 
in  the  other  experiments  as  well,  depends 
to  a  great  extent  upon  proper  coupling 
between  the  oscillator  and  the  receiving 
set,  upon  the  reduction  of  capacity 
between  the  observer  and  the  oscillator 
and  a  very  slow  rotation  of  the  oscillator 

condenser  dial.  "Proper  coupling"  is 
determined  by  varying  the  distance 
between  the  oscillator  and  the  receiving 
set  until  best  results  are  obtained.  A 
very  simple  and  effective  means  of 
practically     eliminating     body     capacity 

effect  and  obtaining  a  delicate  adjust-  shown  mathematically  that  these  num- 
ment  of  the  oscillator  condenser  is  to  bers  or  ratios  always  occur  between 
attach  a  light  strip  of  wood  to  the  con-  successive  dial  settings  when  the  dial 
denser  knob.  This  may  be  done  with  settings  give  frequencies  corresponding 
sealing  wax.  to  the  second,  third,  fourth  and  fifth 

If  you  have  good  success  with  this  harmonics.  (The  dial  settings  them- 
experiment,  you  will  probably  find  that  selves  need  not  of  course  be  the  actual 
some  of  the  beats  are  considerably  numerical  values  given  in  the  table), 
stronger  than  o.thers.  The  weaker  beats  We  can  now  fill  in  the  harmonic  designa- 
are  formed  between  harmonics  of  the  tions  in  the  second  column  of  the  table, 
broadcasting  station  and  harmonics  of  The  frequencies  and  wavelengths  in  the 
the  local  oscillator  and  will  be  considered  third  and  fourth  columns  are  then 
in  the  third  experiment.  Xote  the  determined  by  taking  two  times,  three 
settings  of  the  condenser  dial  on  the  times  (etc.)  the  fundamental  frequency, 
oscillator  giving  the  stronger  beats,  or  one-half,  one-third  (etc.)  the  fund- 
If  this  condenser  has  semi-circular  plates  amental  wavelength, 
then  these  settings  will  have  a  certain 
relationship  which  can  be  readily  deter- 

mined and  which  assists  in  telling  what  T)EFORE  considering  the  other  two 

harmonic  has  been  obtained,  thus  fur-  -*-'  experiments  let  us  pause  a  moment 
nishing  calibration  points  on  the  oscil-  for  an  explanation  of  why  the  ratios 
lator.  For  example,  suppose  that  zero  given  above  occur  between  dial  settings 
beats  are  obtained  with  the  following  of  the  oscillator.  An  understanding  of 
settings  of  the  oscillator  condenser:  this  is  of  assistance  in  performing  these 
90;    40;    22.5;    14.4    (remember    we    are  experiments   with    harmonics. 

Law    of    Ratios 

ignoring  the  fainter  beats  for  the  present). 
Let  us  place  these  numbers  in  Table  I 
as  follows: 

The  operation   of  the  oscillator  obeys 
the  law  of  anv  tuned  radio  circuit  that 

TABLE     I 

Table  for  the  First  Experiment  Using  Harmonics  of  the  Broadcasting  Station 

(Fundamental  of  Broadcasting  Station,  960  Kilocycles  or  312  Meters) 

Setting  of  Dial  on 
Oscillator   Con- 

denser 

Number    of    Har- 
monic of   Broad- 

casting Station 

Harmonic  of   Broadcasting  Station 
and  Fundamental  of  Oscillator 

Frequency  in 
Kilocycles 

Wavelength 
in  Meters 

90 

40 
22.5 
14.4 

[2nd] 
[3rd] 
[4th] 
!5th] 

[1920] 

[2880] 
[3840] 

[4800] 

[156] 

[104] 

[78] [62.4] 

For  the  present,  imagine  that  the  num- 
bers in  brackets  are  blank  spaces  (since 

at  this  moment  we  have  not  determined 
these  values).  In  the  first  column, 
divide  each  dial  setting  by  the  one 
below  it,  obtaining  these  values:  2.25; 
1.78;  1.56  (or  in  actual  practice,  approx- 

imately   these    numbers.)       It     can     be 

a  change  in  capacity  causes  a  related 
change  in  wavelength.  The  oscillator 

condenser  being  equipped  with  semi- 
circular plates,  the  settings  of  its  dial 

may  be  considered  to  arbitrarily  repre- 
sent units  of  capacity.  If  the  dial 

setting  (or  capacity)  is  reduced  to  one- 
fourth  of  a  given  value  the  Wavelength 
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TABLE     II 

able  for  the  Second  Experiment  Using  Harmonics  of  the  Local  Oscillator 

(.Fundamental  of  Broadcasting  Station,  960  Kilocycles  or  312   Meters) 

1-  i.ndamental  of  Local  Oscillator 
Setting  of  Dial  on Number    of    Har- 

Oscillator Con- monic  of   Local Frequency  in 
Y\  avelength 

denser Oscillator Kilocycles in    Meters 

15 
2nd        „  -^ 

480                                      624 
33.75 

3rd        ~    g 
320                                    056 

60 4th        =   g 240                                  1248 
03.8 

5th        <  " 

192                                    1560 

A  loud  beat  is  obtained  from  a  certain 

setting  on  the  dial  of  the  oscillator  con- 
denser,— let  us  say  15  in  order  to  make  a 

direct  reference  to  the  table  (above). 
Another  zero  beat  is  obtained  at  33. 75. 

Suppose  we  do  not  know  which  har- 
monics of  the  oscillator  these  dial  set- 

tings   represent.       Divide     one     by    the 

othc 
—  7  0' 

15 

This  result    (ratio 

of  the  circuit  is  reduced  one-half.  In 

other  words,  square  the  change  in  wave- 
length to  get  the  change  in  dial  setting. 

Now  this  change  in  wavelength  is 
represented  by  the  ratio  between  the 
two  wavelengths  under  consideration   as 

1 56 

for  example    — -(  =  1.5).    Squaring,   (1.5)2 

=  2.25.    This  result  is  eqt 

90 
in  dial    settings,  — ,  wh 

to  the  change 

dial    set- 40 

tings    of    90    and    40    give,    respectively, 
the   wavelengths  of   156  and   104. 

Take  any  other  two  wavelengths  in 
the     table     above,     say     104    and     62.4. 

104 

Divide    one    by    the     other,   7^=1.667; 

(1.667)- =2.78.      The   ratio   of  condenser 
dial    settings    giving    these    two    wave- 

40 
lengths  is  —  =2.78. 

These  principles  at  once  suggest  a 
definite  use.  Suppose,  for  example,  that 
in  performing  the  first  experiment  you 
have  difficulty  in  locating  the  oscillator 
dial  setting  which  produces  a  beat  with 
the  fifth  harmonic  of  the  broadcasting 
station.      Divide  the  fourth  harmonic  by 

the  fifth:  ——  =  1.25.  Square  the  re- 

sult: (1.25)*  =  1.56  (the  ratio  between 
required  dial  settings  of  the  oscillator 
for  wavelengths  of  78  and  62.4  meters). 
In  making  the  experiment  the  dial 
setting  for  the  fourth  harmonic  was 
found  to  be  22.5.  The  fifth  harmonic 
will  therefore  be  found  at  a  dial  setting 

?  1  S 

oflt6  =  U-4- 
If  you  are  vi  ry  sui  1  essful  in  this  first 

experiment,  then  you  may  wish  to  try 
for  higher  harmonics  from  the  local 
broadcasting  station.  For  this  purpose 
you  may  substitute  a  smaller  coil  in  the 
oscillator  circuit  and  identify  these 
higher  harmonics  by  further  application 
of   the   principles   just    given. 

Second    Experiment 

'  I  , H E  second  experiment  (.as  previously 
-"-  suggested)  utilizes  harmonics  from 
the  oscillator  which  beat  with  the 

fundamental  of  the  broadcasting  sta- 
tion. If  you  have  studied  the  preceding 

description  you  should  have  no  difficulty 
in  performing  this  experiment.  Here 
the  oscillator  is  adjusted  to  longer  wave- 

lengths than  the  wavelength  of  the 
broadcasting  station  tuned  in  on  the 
receiving   set    and    it    may    be    necessary 

between  dial  settings)  at  once  indicate; 
the  second  and  third  harmonics  as 

previously  explained. 

Oscillator  Harmonics 

T.\  this  second  experiment  the  har- 
-*-  monies  of  the  oscillator  are  utilized 
and  since  .these  harmonics  produce  zero 
beat  with  the  fundamental  of  the  broad- 

casting station,  each  new  harmonic 
from  the  oscillator  represents  another 
adjustment.  This  harmonic  always 
equals  the  frequency  or  wavelength  of 
the  broadcasting  station.  For  example, 
take  from  the  table  the  fundamental 

wavelength  of  936  meters  given  by  a 
certain     adjustment     of     the     oscillator. 

TABLE    III 

Table    for   the    Third    Experiment    Using    Harmonics    of   the    Broadcasting    Station 
and    the    Oscillator 

Fundamental  of  Broadcasting  Station,  960  Kilocycles  or  312  Meters)   

Selling    of 
Dial  on 

Oscillator 

Condenser 

Number  of 
Harmonic 

of  Broad- casting 

Station 

Character  of 

of 
Beat 
Note 

Fundamental  of  Local 
Oscillator 

Number  of 
Harmonic 
of  Local 
Oscillator 

Frequency 
in 

Kilocycles 

Wavelength 

in 
Meters 

14.4 
[57.6] 

5  th 
5  th 

Loud 
Faint 

4800 

[2400] 

62.4 

[124.8] 

Fundamental 2nd 

to  substitute  a  coil  of  more  turns  in 
the  oscillator  circuit.  Also  the  phones 
should  be  connected  in  the  plate  circuit 
of  the  oscillator.  This  second  experi- 

ment has  a  wider  application  because 

only  the  fundamental  of  the  broad- 
casting station  is  utilized  and  this  sta- 

tion may  be  several  hundred  miles  away. 
In  this  case  it  is  of  course  necessary  to 

use  a  sensitive  receiving  set.  A  schematic- 
representation  of  this  experiment  ap- 

pears in  Fig.  3,  page  22. 
A  table  for  this  second  experiment 

prepared  along  the  same  lines  as  the  one 
for  the  first  experiment  appears  in 
Table    II. 

It  should  not  be  necessary  to  give  a 
detailed  discussion  of  the  table  since  the 
data  follows  the  same  laws  previously 
discussed.      One   example   should   suffice. 

V Mere  ps w 
Broad  casting 

Sta  TION 

312 
/Vetera 

OSC/LLATok 

ADJUSTED    TO 

I 
REZ£tv/N($C^-  2ND   62  f    METERS 

\^3/9D—936 

^TH—72-tQ 
Etc. 

Figure  3 

The  third  harmonic  of  this  fundamental 

wavelength  is  utilized  to  produce  zero 
beat  with  the  broadcasting  station  as 
shown  in  the  second  column  of  the  table. 935 

This    third    harmonic    is,    therefore,    — — 

=  312  meters.  Study  the  table  and  the 
diagram  until  this  point  is  clear;  its 
proper  understanding  is  necessary  for 
the   next   experiment. 

We  will  now  consider  the  third  experi- 
ment. This  utilizes  harmonics  from 

both  the  oscillator  and  the  broadcasting 
station  and  you  should  have  no  difficulty 
in  obtaining  beat  notes  regardless  of 
whether  the  oscillator  is  adjusted  to 

higher  or  lower  frequencies  than  the 
broadcasting  station.  The  only  real 
difficulty  in  this  experiment  will  be  to 
determine  which  harmonics  are  being 
utilized.  In  this  experiment  you  should 

couple  the  oscillator  more  closely  to  the 
receiving  set  since  the  beat  notes  required 
are  weaker  than  heretofore.  Any  loud 
Feats  which  may  be  produced  as  you 
adjust  the  oscillator  are  caused  by  a 
fundamental  wavelength  from  either  the 
oscillator  or  the  broadcasting  station 

and  have  probably  been  noted  in  the 
first  or  second  experiment.  However  the 
dial  settings  giving  these  beats  should 
be  recorded  so  that  you  may  use  this 
information  »as  a  means  of  determining 

the  frequency  adjustment  of  the  oscil- 
lator giving  the  fainter  beats.  This 

(Please  turn  to  page  51) 
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Building  the 

Counterphase  Six 
Bv  RAY  G.  PIETY 

REQUIREMENTS  which  present  da
y 

broadcasting  imposes  upon  a  desir- 
able set  are  such  that  good  design  in  a 

radio  receiver  makes  it  absolutely  necessary 
to  obtain  a  balance  between  several  factors 

which  inherently  tend  to  offset  each  other; 
these  factors  are  selectivity,  sensitivity, 

clarity,  and  in  a  multi-tube  set,  oscillation 
control. 

The  six-tube  set  which  I  am  about  to 
describe  shows  evidence  of  very  successful 

efforts  in  its  design  in  retaining  a  good  mea- 
sure of  each  of  the  desirable  features  men- 

tioned. 
The  tremendous  amount  of  effort  which 

has  been  made  during  the  past  few  years  to 
improve  radio  apparatus  has  practically 

standardized  several  of  the  important  ele- 
ments of  broadcast  receivers,  such  as  the 

type  of  tubes,  the  nature  of  the  audio  ampli- 
fier and  the  method  of  interstage  coupling. 

There  is  very  little  room  for  improvement 
along  these  lines,  until  something  radically 
new  is  developed,  of  which  there  seems  to  be 
little  prospect  in  the  immediate  future. 

The  operating  characteristic  of  the  pres- 
ent day  receiver,  assuming  of  course  that 

the  standard  parts  are  of  good  design,  are 
almost  entirely  determined  by  the  efficiency 
of  the  radio  frequency  transformers  and  the 
method  of  oscillation  control. 

A  discussion  of  the  nature  of  obtaining  a 

good  balance  bel  ween  the  factors  mentioned 

in  the  preceding  paragraphs  will,  no  doubt 
be  of  interest  to  every  radio  fan.  In  figure 

1  is  shown  a  schematic  diagram  of  the  coup- 
ling transformer.  An  analysis  of  the  action 

of  this  transformer  will  show  there  are  four 

variable  factors  which  determine  its  effi- 
ciency when  considered  separately  from  the 

actual  circuit  itself .  These  factors  are  first, 
the  value  ot  the  inductance  in  the  second- 

ary. Second,  the  resistance  of  the  second- 
ary. Third,  the  mutual  inductance  between 

the  primary  and  secondary  and  fourth  [the 
value  of  the  inductance  in  the  primary. 

Effects  on  Operation 

HPRACING  these  factors  one  at  a  time, 

-*-  we  will  see  just  what  effect  each  one  of 
them  has  on  the  operating  characteristic  of 
the  transformer.  First,  the  higher  the  value 
of  the  inductance  in  the  secondary  circuit 
of  the  transformer,  the  higher  the  value  of 
the  voltage  impressed  upon  the  grid  of  the 
tube  will  be.  Therefore,  it  is  best  to  select 
a  value  of  inductance  which  will  be  as  high 
as  possible,  yet  still  permit  reception  from 
200  to  550  meters. 

Second,  the  effect  of  the  resistance  of  the 

secondary  circuit  is  to  reduce  the  voltage 
generated  across  the  inductance  and  also 
to  decrease  the  selectivity.  To  state  it  in 

mathematical  terms,  the- maximum  amplifi- 

cation  obtainable   from   the   transformer   is 

dependent  upon  the  ratio  of     /-^-,  where 

"L"  represents  the  secondary  inductance 
and  "R"  is  resistance.  The  selectivity  is  de- 

pendent upon  the  ratio  of  L/Rdirectly.  It 
can  be  seen  that  for  amplification,  the  value 
of  resistance  is  not  as  important  as  that  of 
the  inductance  but  for  selectivity  the  value 
of  the  inductance  is  of  equal  importance 
with  that  of  the  resistance. 

Third,  the  mutal  inductance  between  the 

primary  and  secondary  determines  the 
amount  of  energy  which  will  be  transferred 
from  the  primary  circuit  to  the  secondary 
circuit  and  thus  carried  on  through  the 
receiving  set.  The  correct  value  of  this 
mutual  inductance  in  order  to  obtain  a  maxi- 

mum energy  transfer  is  dependent  upon  a 
rather  complicated  formula  which  causes 

it  to  vary  with  the  frequency,  the  induc- 
tance and  resistance  of  the  secondary  and 

also  the  plate  resistance  of  the  tube  with 
which  the  transformer  is  to  be  used.  How- 

ever, suffice  to  say  the  best  value  of  mutual 
inductance  necessary  to  give  maximum 
amplification  is  comparatively  high  and  is 

not  being  used  to  the  writer's  knowledge  in 
any  type  of  transformer  on  the  market  at 
present,  due  to  the  fact  the  energy  transfer 
effects  the  selectivity  of  the  set  causing  it 

to  approach  at  maximum  a  selectivity  one- 
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half  of  that  of  the  secondary  considered 
alone.  A  high  value  of  mutual  inductance 
also  tends  to  make  it  very  difficult  to  sta- bilize the  receiver. 

Inductance  Value  Low 

TPHE  fourth  factor,  the  primary  induc- 
-*■  tance,  is  not  nearly  as  important  as  the 

first  three.  It  is  necessary,  however,  to  keep 
the  inductance  in  the  primary  to  as  low  a 
value  as  will  permit  the  obtaining  of  a 
mutual  inductance  high  enough  to  give 
good  amplification.  It  is  best  to  use  a  low 
value  of  inductance  in  the  primary  as  the 
tendency  to  oscillate  is  not  as  pronounced 
as  it  would  be  if  a  larger  inductance  with 
the  same  mutual  were  used. 

The  selectivity  of  the  set  is  largely  ob- 
tained through  proper  design  of  the  second- 

ary. The  resistance  was  reduced  by  proper 
choice  of  the  constants  of  construction  to  a 

very  low  value  for  a  toroidal  type  of  coil. 
This  type  of  coil  is  used  in  order  to  eliminate 
to  a  great  extent  the  disadvantages  arising 
I  rom  inductive  coupling  between  stages  in  an 
R.  F.  amplifier.  By  the  use  of  three  stagesof 
tuned  radio  frequency,  the  combined  selec- 

tivity to  a  point  which  permits  the  use  of  a 
high  energy  transfer  between  primary  and 
secondary  without  reducing  the  selectivity 
of  the  set  to  a  point  where  strong  local  sta- 

tions would  interfere  with  the  weak  and 
distant  stations,  provided  the  frequency 
ratio,  i.e.,  the  ratio  of  the  frequency  of  the 
interferring  station  to  the  frequency  of  the 
station  desired  was  of  a  reasonable  value. 

Three  stages  of  radio  frequency  amplifica- 
tion are  made  possible  by  the  system  of 

neutralization  employed.  This  consists 

mainly  in  coupling  a  third  coil  to  the  pri- 
mary of  the  transformer  into  which  is  in- 

duced a  reversed  potential  which  is  con- 
nected through  a  small  condenser  back  to 

l  he  grid  and  there  opposes  the  retroactive 
action  of  the  primary  through  the  tube  itself. 
A  variable  resistance  is  placed  in  series  with 

the  "B"  battery  supply  to  the  radio  fre- 
quency amplifier  in  the  complete  set,  which 

completes  the  operator's  control  of  the 
circuit's  tendency  to  oscillate. 

Method  of  Control 

HPHIS  control  permits  the  operator  to  hold 
-*-  his  set  continuously  at  the  point  of 

greatest  amplification,  i.e.,  the  point  of  oscil- 
lation over  the  entire  range  of  tuning. 

This  completes  the  analysis  of  the  major 

points  of  the  design  of  this  receiver;  al- 
though not  in  detail  and  complete,  it  will 

give  the  reader  some  idea  as  to  just  why 
such  satisfactory  results  have  been  obtained 
vvith  this  circuit.  Since  the  rest  of  the  cir- 

cuit is  of  standard  construction,  it  is  hardly 

necessary  to  discuss  it  in  an  article  of  this 

type. The  wiring  diagram  and  baseboard  lay- 
out shown  will  give  the  reader  a  clear  idea  of 

the  method  of  construction. 

Instruction  Data 

rPHE  Pictorial  view  of  the  set  is  shown -*-  in  Figure  2. 

The  baseboard  should  be  of  dry  wood, 
shellacked  or  varnished  on  which  all  the 

apparatus  except  the  toroid  should  be 
mounted  as  shown  and  screwed  in  place. 
The  torcids  should  be  mounted  last  in 

order   to   prevent    injury.      Proceed    with 
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■wiring  as  per  the  diagram,  making  sure 
that  all  connections  are  properly  made. 
Do  not  attempt  to  crowd  the  set  into  a 
Small  cabinet,  as  this  will  invariably  cause 
difficulties,  which  are  of  an  irregular 
nature  and  difficult  to  trace  to  their 
source. 

Recheck  Wiring 

\  FTER  completing  the  wiring  of  the 
-^*-  set,  the  next  step  is  to  test  it  to  make 
sure  that  all  connections  have  been  prop- 

erly made.  Carefully  trace  out  the  "A" 
battery  circuit  in  order  to  make  sure  that 

it  is  not  crossed  with  the  "B"  battery 
circuit.  Then  place  the  tubes  in  socket 
and  connect  batteries  and  antenna  and 
tune  in  a  station. 

The  antenna  should  be  a  single  strand 
of  wire  placed  in  as  high  a  position  as 
possible  about  20  to  75  feet  long.  The 
length  is  more  or  less  dependent  upon  the 
amount  of  interference  and  your  proxim- 

ity to  local  stations.  Make  sure  that  all 
controls  operate  properly;  the  volume  con- 

trol should  reduce  the  signal  strength  and 
the  condensers  tune  sharply  on  the  incom- 

ing signal.  Then  proceed  with  the  adjust- 
ment of  the  mikro  mike  condensers.  First 

disconnect  the  antenna  and  remove  the 

first  two  R.F.  tubes,  leaving  the  tube 
ahead  of  the  detector  in  the  radio  fre- 

quency amplifier  alone.  Then  with  a  wood 
screw  driver  made  bysharpening  a  suitable 
wooden  road,  slowly  turn  the  mikro  mike 
condenser  from  minimum  value  to  maxi- 

mum, at  the  same  time  keep  the tuningcon- 
denser  of  No.  1  at  a  setting  of  about  ten 
and  slowly  rotate  the  trimmer  back  and 
forth.  This  trimmer  will  cause  a  click  to 

be  heard  in  the  receiving  set  which  in- 
dicates that  the  receiver  is  oscillating. 

Rotate  the  mikro  mike  until  no  clicks 
can  be  obtained  on  any  portion  of  the  dial 
on  the  single  stage  of  radio  amplification. 
In  adjusting  the  next  tube,  proceed  in  the 
same  inanner,  rotating  dials  No.  1  and 
No.  2  until  clicks  are  heard  and  setting 
the  mikro  mike  condenser  to  such  a  point 
that  clicks  are  heard  at  the  minimum 
position  possible  on  the  tuning  controls. 

Tune  Properly 

T3ROBABLY  the  most  important  factor 
-*-  in  determining  the  results  which  will 
be  obtained  with  a  good  receiving  set 
when  properly  equipped  is  the  ability  of 
the  operator  to  tune  properly. 

The  two  dial  control  of  this  receiver 
makes  it  relatively  easy  to  operate. 
However,  it  would  be  well  to  consider 
the  following  points  very  carefully. 

The  rear  trimmers  on  the  tandem  con- 
densers should  be  so  set  that  upon  tuning 

in  a  relatively  weak  signal  the  maximum 
volume  is  obtained  when  the  front  trim- 

mer is  half  in.  This  adjustment  is  made 
by  first  tuning  in  a  relatively  weak  signal, 
then  by  slowly  turning  the  front  trimmer 
on  one  of  the  condensers  and  at  the  same 
time  rotating  the  main  control  back  and 
forth  across  the  station,  the  point  of  best 
volume  can  easily  be  determined.  Rotate 
the  rear  trimmer  condensers  in  the  same 
direction  in  which  you  wish  to  rotate  the 
resonant  point  on  the  first  trimmer;  the 
front  and  rear  trimmer  will  follow  each 
other  so  to  speak,  each  of  them  either 
lagging  or  leading  the  other,  a  few  degrees. 
This  adjustment  should  be  made  at  about 
a  wave  length  of  400  meters  which  will 
keep  the  variation,  on  the  trimmer, 
between  the  low  and  high  wave  lengths 
at  a  minimum.  In  attempting  to  bring 
a  distant  station  up  to  maximum  volume, 
the  same  procedure  should  be  followed  as 
that  for  adjusting  the  trimmer  condenser. 
That  is,  the  station  after  once  having 
been  heard  may  be  brought  up  to  good 
signal  strength  by  rotating  the  main 
control  back  and  forth  across  it  and  re- 

volving the  trimmer  condenser  until  peak 
efficiency  is  obtained.  Whenever  there 
is  a  little  static  present,  it  is  a  good  idea 
to  use  this  as  a  guide  in  tuning,  remem- 

bering that  the  best  setting  for  static  is 
also  the  best  setting  for  distant  stations. 
Figuratively  speaking,  the  static  is  broad- 

casting on  all  frequencies,  thus  requiring 
exact  resonance  to  tune  that  part  of  it  at 
any  particular  frequency.      By  following 

the  static  across  the  dial  you  may  be  sure 

that  you  are  keeping  in  countinuous  re- 
sonance and  should,  therefore,  pickup 

all  stations  within  the  range  provided 
their  strength  is  sufficient  to  actuate  the 
receiving   set. 

List  of  Parts 

One  Type  TA  Torostyle  Trans- former. 

Three  Type  TC  Torostyle  Trans- formers. 

Two  Type  LD-17,  Tandem  Con- 
densers. 

Three  Mikro  Mike  Condensers. 
One  Dual  Resistance. 
One  4-Ohm  Fixed  Resistance. 
One  set  of  Radio  Frequency  Leads, 

in  code  colors.  Set  of  Blue 

Prints,  Color  charts  and  Dia- 

grams. Other  parts  required: 

One  Panel  7"x24". 
One  Wood  Baseboard  9?4"x23^". 
One  audio     transformer,    Ratio  2.2 

to   1. 

One  Audio    transformer,    Ratio  4.7 
to   1. 

Two  Tuning  Controls. 
Two  1-MFD  Fixed  Condensers. 
One  .001  MFD  Fixed  Condenser. 
One  .00025  MFD  Fixed  Condenser. 

One  2  meg.  Grid  Leak. 

Six  Type-UL  Sockets. 
One  Double  Circuit  Jack  No.  104. 
O.ie  Single  Circuit  Jack  No.  101. 
One  Filament  Switch. 
One  3  Ohm  Rheostat. 

One  Inductance  Switch. 
Five  binding  posts   and   Mounting 

Strips. 

One"C"  battery,  414  volts. 
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Wkat  tke 
roadc  asters 
are  Doing 

Thrills   of  One   Night   Stands 
Over  Radio 

PLAYING  the  radio  theater  is  like 
being  back  in  vaudeville,  only  faster, 

was  the  decision  of  Miss  Nance  O'Neil, 
who  is  catching  her  breath  after  a  whirl- 

wind tour  of  the  eastern  cities,  doing  an 

entire  season's  run  in  just  one  week, 
as  leading  lady  in  "The  Night  Herd," 
first  prize  winner  in  the  radio  play  con- 

test conducted  by  the  Drama  League 
of  America  and  WLS,  the  Sears-Roebuck 
station,  Chicago.  Years  of  success  on 
the  legitimate  stage  had  not  prepared 

Miss  O'Neil  for  the  speed  of  the  radio 
studio. 

"I  never  saw  anything  like  it,"  she 
commented  wide-eyed.  "Before  the  act 
ahead  of  ours  was  halfway  through  we 
were  on  the  stage  ready  to  start,  and 
the  moment  our  play  was  finished  the 
next  act  was  right  there  at  our  heels  to 

take   the    microphones." 
The  radio  station  is  rather  disconcert- 

ing to  the  professional  actor,  according 
to  Miss  O'Neil  and  Will  Ghere,  who 
played  with  her.  It  is  difficult  to  feel 
quite  at  home  in  one.  Each  studio  is 
so  different  rom  the  others,  especially 
in  atmosphere.  Theaters  differ,  one 
from  another,  admit  the  stage  folk,  but 
theater  atmosphere  always  lingers  in 
the  dusty  regions  back  of  the  stage. 

"The  Night  Herd"  is  the  first  radio 
play  to  be  put  on  the  road,  and  it  was 
a  novel  and  successful  experiment  in 
treating  a  radio  theatrical  production 
as  if  it  were  a  regular  stage  play.  The 

play  was  first  produced  in  a  gala  per- 
formance in  the  WLS  Theater,  Chicago, 

with  Miss  Nance  O'Neil  and  Holbrook 
Rlinn  taking  the  leading  parts,  and 
i  ieorge  Arliss  presenting  the  play  to 
the   public. 

Wyoming  Fan  to  Trap  Wave 
A  WYOMING  fan  wrote  Secretary 

Hoover  recently  and  enclosed  a 
dollar  bill,  asking  that  a  wave  trap  be 
sent  him  as  soon  as  possible.  In  view 
of  the  fact  that  Wyoming  does  not 
have  much  radio  broadcasting  and 
waves  are  scarce,  some  officials  wonder  if 

the'fan  thinks  he  can  trap  a  good  wave 
length  with  the  apparatus  he  seeks. 

Million  Fans  Sing 

EVERY  evening  at  6:55  o'clock  WGN 
presents  favorite  tunes,  familiar  to 

everyone,  and  listeners  everywhere  join 

in.  This  novel  attraction  is  called  "The 
Million  Sing."  It  is  a  new  form  of  com- 

munity singing  on  an  unprecedented 
scale. 

^ 

ABOVE  we  have  a  picture  of  the  announcer  whom 
•"■  you  always  recognize  by   his  "W   OK."     It 
is  George  W.  Allen,  director  and  chief  announcer  of 
the  Neutrowound  broadcasting  station  in  Chicago, 
whose  studio  is  located  in  the  Chicago  Beach  hotel. 
WOK  broadcasts  on  217.3  meters  and  has  a  con- 

sistent signal  which  should  be  uniformly  heard 
throughout  the  country. 

Radio  Station  Asks  For 
Better  Movies 

T^OR  the  first  time  in  California  broad- 
-■-  casting  history,  a  radio  station  is  ap- 

pealing to  the  radio  public  for  better 
motion  pictures. 

KHJ,  owned  and  operated  by  the  Los 
Angeles  Times-Mirror  Company,  Los 
Angeles,  is  asking  its  listeners  and  friends 
to  send  in  200-word  letters  suggesting  a 
theme  or.  idea  for  a  really  great  picture. 

The  Times,  in  collaboration  with  Cecil 
B.  De  Mille,  noted  producer  and  director, 

is  sponsoring  the  letter-writing  contest 
in  which  $2,100  in  prizes  will  be  offered. 

The  first  prize  for  the  most  suitable 
idea  is  $1,000;  second,  $300;  third,  $200; 
fourth,  $100,  and  ten  at  $50. 

"We  are  making  this  appeal  through 
the  air,"  De  Mille  said,  "because  the  De 
Mille-Times  contest  editors  feel  it  is  the 

most  productive  of  results." 

Organ  Leads  Radio 
Popularity 

IN  spite  of  the  craze  for  jazz  and  the  saxo- 
phone, it  seems  the  organ  still  takes 

the  prize  as  the  most  popular  radio  instru- 
ment. This  is  illustrated  by  the  experi- 

ence of  Henri  A.  Keates,  organist  of  Mc- 
Yickers  Theatre,  who  broadcasts  every 
Wednesday  and  Friday  midnight  over 
KYW,  Westinghouse   station,    Chicago. 

Keates  receives  more  mail  than  any 
other  KYW  star,  with  the  exception  of 

Uncle  Bob,  and  almost  ties  him.  Keates' 
request  letters  and  notes  of  appreciation 
arrive  by  the  bagful.  And  he  sets  a 
record  in  acknowledging  his  mail.  Every 

letter  is  acknowledged,  sometimes  tardi- 
ly, due  to  the  vast  amount  of  mail,  but 

eventually  every  letter  is  acknowledged. 
An  Linick,  famous  announcer  and  en- 

tertainer of  KYW,  does  the  acknowledg- 
ing over  the  air.  Keates  has  mail  from 

as   far   as    Paris,    France   and    Honolulu. 
Keates  is  famous  in  Chicago  as  the  one 

organist  who  has  made  a  success  of  "com- 
munity singing."  At  each  performance 

at  McVickers  Theatre  he  leads  the  pat- 
rons in  song  and  they  sing. 

Stray  Cat  as  Condenser  Picks 
Up  WENR  Energy 

/^ATS  should  remember  the  old  adage, 
^  "Curiosity  killed  a  cat,"  when  they 
investigate  radio  stations.  One  old  big 
yellow  torn  cat  probably  will  hereafter. 

One  night  while  the  operator  of  WENR, 
the  All-American  Radio  Corporation 
station,  Chicago,  was  watching  his  meters 
and  controls,  a  stray  torn  cat,  attracted 
by  the  glare  of  the  big  tubes  and  the  hum 
of  the  generators,  strolled  in  the  operating 
room.  He  paused  and  arched  his  back 
against  the  framework  of  the  transmit- 

ting set,  then  came  over  to  make  friends 
with  the  operator,  who  extended  his 
hand  to  stroke  his  head. 

The  cat  started  to  smell  the  operator's hand  and  a  large,  healthy  spark,  coming 
from  the  charge  of  electricity  he  had 
accumulated  when  rubbing  against  the 
transmitter,  snapped  between  the  end  of 

his  nose  and  the  operator's  fingertips. 
After  massaging  his  nose  the  cat  eyed  the 

operator  suspiciously  and  retreated  be- 
hind the  transmitting  panel  again.  He 

emerged  to  smell  of  the  large  copper 
ground  strip  nailed  along  the  floor,  and 
received  another  shock. 

That  confirmed  his  suspicions  about 

the  place,  and  according  to  the  operator's 
story,  he  scratched  the  floor  considerably 
in  his  haste  to  depart. 

The  cat  was  merely  repeating  an  old 
experiment  performed  countless  times 
by  students  of  electricity — but  the  cat 
did  not  appreciate  his  contribution  to 
science. 

Swiss  Broadcasting 

SWITZERLAND  broadcasting  for  the 
French  speaking  citizenry  is  carried 

on  by  stations  at  Geneva  and  Lausanne. 
The  stations  have  500  watts  power;  that 
at  Geneva  broadcasts  on  780  meters  and 
the  one  at  Lausanne  on  318  meters. 

Chicago  Broadcasters  To 
Be  Held  On  Waves 

NINE  of  the  thirty  odd  broadcasting 
stations  in  and  around  Chicago, 

have  been  equipped  with  piezo  crystal 

oscillators,  calibrated  to  the  stations' 
frequencies  and  designed  to  hold  them 
on  their  allocated  wave  lengths. 

The  stations  so  equipped  according  to 
the  Department  of  Commerce  are  KYW, 
WBBM,  WFKB,  WJJD,  WLS,  WEBH. 

WOK,  WQJ.and  WSBC.  This  new  equip- 
ment, it  is  believed,  will  assist  in  decreas- 

ing local  station  interference  in  one  of 
the  most  congested  spots  in  radioland, 
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Want  Better  Airway  Radio 
Communication 

THROUGH  the  efforts  of  the  Naval
 

communication  Service  and  the  co- 

operation of  the  flying  service,  im- 
provement and  standardization  in  aircraft 

radio  communication  systems  have  been 
worked  out.  The  present  plans  call  for 
daily  weather  reports  by  radio,  which 
would  be  available  for  flyers  in  the 
vicinity  of  the  New  York,  Washington 

and  Norfolk  areas,  and  emergency  mes- 
sage service. 

As  soon  as  the  details  are  worked  out 

it  is  the  intention  of  the  Navy  to  co- 
operate with  the  Army  Signal  Corps 

and  Army  Air  Service  for  an  extensive 
coordinated  military  program,  and  even- 

tually to  bring  in  the  governmental 
services  such  as  the  Postal  Service  and 
Weather  Bureau,  and  to  extend  the 
system  so  as  to  make  useful  to  any  pilot 
in  this  country.  Communication  on  both 
short  and  medium  wave  apparatus  is 
planned. 

In  a  report  the  Navy  Department 

I  states:  "It  has  been  found  practicable 
I  to  adopt  a  plan  which  will  provide  for 

j  the  exchange  of  weather  information 
between  air  stations  in  the  New  York- 
Washington-Norfolk  area.  These  bulle- 

tins will  be  available  for  all  radio  equipped 
aircraft  in  flight.  It  is  expected  that  this 
plan  will  be  in  daily  operation  within  one 
month.  It  involves  the  use  of  high  fre- 

quencies and  normal  frequencies  so  that 
it  will  be  available  to  a  plane  equipped 
with  either  type  of  apparatus.  In  the 
same  way  movement  reports  of  aircraft 
and  emergency  messages  regarding  them 
will  be  exchanged,  all  other  traffic  will 
of  course  be  handled  by  normal  channels. 

"This  general  plan  is  being  discussed 
with  representatives  of  the  Army  Signal 
Corps,  and  Army  Air  Service  with  a 
view  to  reaching  an  agreement  within 
the  Services  for  a  well  coordinated  mili- 

tary program.  After  this  end  is  attained, 
the  parts  of  the  plan  wdiich  are  of  interest 
to  the  civil  departments  of  the  Govern- 

ment who  are  concerned  with  aviation, 
such  as  the  Department  of  Commerce, 
Post  Office,  and  Weather  Bureau,  will 
be  discussed  with  them. 

"As  a  final  result,  it  is  hoped  that  a 
country-wide  system  of  communication 
and  weather  reports  will  be  available  for 

all   aircraft,    naval,    military   and   civil." 

The  Magazine  of  the  Flour 
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MAJ.  GEN.  CHARLES  McK.  SALTZ- 
MAN,  Chief  Signal  Officer  of  the 

Arm}'  used  to  make  his  living  pounding 
brass,  years  before  some  of  his  operators 
were  born. 

The  General  worked  for  the  Western 
Union,  the  Rock  Island,  the  Burlington, 
and  the  Chicago  North  Western  before 
entering  the  military  academy.  One  of 
the  reasons  why  his  Congressman  re- 

warded him  with  the  appointment  was 
due  to  his  ability  as  an  operator  and  his 
willingness  to  work. 
The  General  knows  and  appreciates 

the  operating  problems,  and  is  glad  for 
suggestions  for  the  betterment  of  the 
Signal  Corps  Radio  Net. 

More  Money  for  Radio 

Inspection 

ALLOCATIONS  of  funds  amounti
ng 

to  $335,000  for  radio  supervision 

during  the  next  fiscal  year,  are 
practically  assured  the  Department  of 
Commerce  by  the  passage  of  the  current 

appropriation  bills  by  the  Houses  and  a 
favorable  committee  report  in  the  Senate. 
This  amount  is  $19,000  less  than  was 

allowed  by  the  Budget,  but  is  approxi- 

mately $115,000  more  than  was  pro- 
vided for  the  current  year.  It  will  permit 

of  better  radio  inspection  and  probably 

decrease  interference,  by  providing  in- 
creased personnel,  testing  equipment 

and  three   new  radio  test   trucks. 

New  sub  offices  and  more  inspectors 

will  probably  be  established  at  Dallas, 

Memphis,  Portland,  Los  Angeles,  Pitts- 
burgh, Buffalo,  Denver,  Omaha,  St. 

Louis,  and  Minneapolis.  With  addi- 
tional inspectors,  it  is  planned  to  carry 

on   night   listening  in   all   radio  districts. 

TT^NGLAND  is  preparing  radio  facilities 
-"—^  so  that  her  ship  owners  can  com- 

municate with  their  vessels  in  all  parts 
of  the  world  in  the  near  future.  The 

marine  radio  station  plans,  it  is  under- 
stood, are  in  addition  to  the  great  land- 

station  chain  which  already  reaches 
practically  all  countries. 

The  new  beam  transmitters  connecting 
London  with  Canada  and  South  Africa 
were  put  in  operation  about  May  1, 

it  is  reported  to  the  Commerce  Depart- 
ment, and  the  Australian  and  Indian 

circuits  will  be  ready  by  July. 

India's  main  beam  transmitter  is 
being  erected  at  Kirkee,  near  Bombay. 
Five  massive  masts,  277  feet  in  height, 
form  a  line  which  points  to  the  Skegness 
receiving  station  on  the  Lincolnshire 
Coast  in  England.  Another  row  of  masts 
at  Dhond,  points  directly  toward  the 
British  station  at  Grimby  from  which 
station  it  will  receive  messages  for  India. 

The  radio  interests  in  India  expect 
that  eventually  other  lines  of  aerials 
will  be  erected  for  direct  communication 
with  Tokyo,  Rio  de  Janeiro  and  probably 
South  Africa  by  the  beam  svstem. 

Even  Singers  Roll  Their  Own 

THE  Silver-Masked  Tenor.radio's  niys- 
-*-  tery  singer  with  the  Goodrich  Silver- 
town  Cord  Orchestra  has  delved  into  the 
scientific  mysteries  of  radio. 

Though  he  is  a  concert  singer  of  some 
fame  and  the  demands  upon  his  time  are 
many,  the  fascination  of  building  his  own 
was  too  great  to  ignore  and  he  became  a 
full  fledged  radio  fan. 

He  is  averse  to  making  any  comments 
about  his  ability  as  a  radio  craftsman,  but 
we  did  find  out  that  his  radio  worked  the 

first  time  and  Mrs.  Silver-Masked  Tenor, 

who  is  receiving  her  first  tuning  lesson  in 
the  top  picture,  declares  its  tone  is  so 
realistic  that  her  husband  is  just  the  same 
as  at  home  with  her  on  Thursday  nights 
when  he  sings  with  the  Silvertown  Cord 
Orchestra  from  WEAF. 

Their  home  is  in  New  York,  but  to 

check  upon  her  husband's  voice  through 
the  network  Mrs.  Silver-Masked  Tenor 
likes  to  DX  a  little  on  Thursday  nights 

to  see  that  the  famous  voice  doesn't  lose 
any  of  its  sweetness  through  the  relay  to 
other  stations. 
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THERE  have  Deen  sundry  rumblings 
and  mutterings  going  on  in  the 
radio  listening  world  here  of  late. 

There  have  been  various  questions,  inter- 
rogations, how-comes  and  what-fors  hur- 

tling through  the  blue.  There  have  been 
eyebrows  raised  and  palms  uplifted.  In 
other  words,  there  has  been  exhibited,  on 
the  part  of  the  radio  listening  world,  a 
general  disposition  to  know  just  what  it 
is  all  about. 

Time  was  when  the  radio  listening 
world  was  content  to  adjust  the  head 
phones,  take  on  a  look  of  profound  and 
delighted  awe,  open  its  ears  and  drink  in, 
without  question,  what  the  ether  had  to 
offer  it. 

That  time  is  past.  The  radio  listening 
world  is  getting  wise.  It  is  getting  curi- 

ous.    It  wants  to  know  things. 
One  of  the  questions  that  is  agitating 

the  minds  of  those  vast  millions  who  com- 
pose the  listening  world  is:  What  price 

radio  popularity?      By  this  time  almost 

everyone  knows  that  unless  a  radio  per- 
former is  attached  to  the  studio  staff  he 

is  not  paid  for  his  services.  Well,  then, 
inquires  the  radio  listening  world,  why 
does  he  do  it?  What  does  he  get  out  of 

it? If  information  which  I  have  obtained 

from  radio  performers  in  the  last  few- 
weeks  is  at  all  reliable,  radio  popularity- 
is  getting  them  "plenty."  In  fact,  it  got 
one  fellow  so  much  that,  according  to  a 
number  of  people  who  are  in  a  position 
to  know,  he  is  now  touring  the  country 
singing  over  radio  as  an  advertising 
feature  for  a  manufacturing  company  at 
the  nice,  palatable  salary  of  $1,000  a 

week  and  expenses  for  his  wife  and  him- 

self. 

OF  course  this  particular  performer  is 
lucky.  He  got  in  the  radio  game 

early,  got  his  name  on  the  lips  of  every 
radio  listener  in  the  country  and,  when 
the    manufacturing    company    conceived 

Wendell  Hall,  the  "Red-headed  Music  Maker"  who  was  one  of  the 
original  radio  ukulele  crooners  and  who   has  traveled  over  a  large 
part    of  the   world    since    he   won    popular    attention    as    a    studio 

entertainer   at    KYW   in    1922 

Radio 

Public 

Inquires 

the  idea  of  having  a  man  broadcast  songs 
in  their  behalf,  they  naturally  thought  of 
him. 

There's  a  knack  to  radio  broadcasting. 
I  don't  know  what  it  is.  Probably  the 
people  who  have  acquired  it  do  not  know 
the  road  by  which  they  have  arrived  at  it. 
But  you  must  have  the  knack  or,  so  far 
as  radio  popularity  is  concerned,  you  are 
lost. 

The  knack  of  broadcasting  does  not 
necessarily  indicate  the  possession  of  a 
good  voice.  I  know  a  young  woman  who 

has  a  peculiarly,  light,  sweet  and  ex- 
ceptionally clear  soprano  voice,  far  and 

away  above  the  average.  I  heard  her  on 
the  air  one  night  and  you  can  believe  me 
or  not,  the  result  was  something  terrible. 

On  the  other  hand,  I  have  heard  ex- 
tremely mediocre  voices  go  over  the  air 

like  a  shot.  I  have  heard  some  mediocre 
voices  which  did  not  fall  so  pleasingly 

upon  the  ear  but  whose  owners  had  ac- 
quired the  knack  of  broadcasting  and 

consequently  "sold"  their  voices  in  many 
instances  far  better  than  singers  with 
much  better  voices. 

I  have  in  mind  two  girls  who,  like  the 
$1,000  miracle,  had  either  the  luck  or 
good  judgment  to  get  into  radio  when  it 
was  young.  When  radio  presented  itself 
they  were  working  for  a  song  publisher 
at  a  salary  of  something  like  $40  a  week, 

doing  a  "sister"  act.  They  didn't  sing 

especially  well.  They  don't  now.  But somehow,  when  they  got  on  the  air,  there 
was  something  about  the  combination  of 
their  voices  that  the  radio  listeners  liked. 
Before  either  of  the  girls  fully  realized 
what  was  happening  to  them  they  were 
being  offered  engagements  right  and  left 
at  figures  that  must  have  staggered  them. 

They  probably  wouldn't  now  for  today 
these  girls  are  drawing  down  anywhere 

from  $200  to  $350  a  week,  "working" clubs,   luncheons,   entertainments,   etc. 

CLUBS,  luncheons,  entertainments, 
etc.,  are  the  chief  sources  of  income 

for  the  radio  performer  who  wishes  to 
cash  in  on  his  popularity. 
The  chairman  of  an  entertainment 

committee  for  a  business  men's  associa- tion went  out  in  search  of  radio  stars  to 

appear  at  a  banauet  not  long  ago.     He 
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wanted  them  to  sing  perhaps  two  or  three 
numbers  each  during  the  evening. 

"And  what  do  you  think  they  wanted?" 
he  wailed  to  me  later.  "Fifty  dollars  a 
piece!     Fifty  dollars!" 

Of  course  he  didn't  know  it,  but  he  was 
getting  off  pretty  easy  at  that.  A  lot  of 

radio  performers  won't  "do"  a  banquet 
for  $50,  unless  they  can  appear  and  make 

their  get-away  as  quickly  as  possible — 
in  time  to  make  another  club.  Some- 

times, a  radio  performer  can  do  a  lunch- 
eon, a  club  and  a  banquet  all  in  one  day 

and,  at  $50  a  crack, — well,  you  can  figure 
the  net  result  for  yourself. 

A  girl  who  had  gobs  of  personality,  a 
small  voice,  some  knack  of  playing  jazz 
music  on  the  piano,  and  an  exceedingly 
good  idea  of  what  the  radio  public  would 
like,  took  herself  over  to  a  studio  and  got 
on  the  programs.  She  got  on  pretty  often. 
In  fact,  within  a  few  short  months  she 
was  so  well  known  that  she  had  agents 
running  around  her  in  circles  trying  to 
engage  her  to  appear  in  acts,  cabarets, 
etc.  Eventually,  one  offered  to  pay  her 
$100  a  week  at  a  cabaret  for  the  first  few 

weeks  and  then,  after  she  had  "sold" 
herself,  guaranteed  her  a  substantial  raise. 

The  fact  that  the  girl  couldn't  make  the 
grade  in  the  cabaret  has  nothing  do  with 

the  question  of  "What  price  radio  popu- 
larity?"    Radio  gave  her  the  chance. 

A  theatrical  producer  not  long  ago 
heard  two  girls  sing  over  the  air.  Their 
voices  were  undeniably  lovely.  He  shut 
off  his  radio,  hied  himself  to  the  studio  in 
a  cab,  introduced  himself  to  the  girls  and 
offered  them  contracts  in  one  of  the  best 
and  most  successful  musical  comedies 
that  has  been  produced  in  many,  many 
seasons. 

THREE  years  ago  a  young  man  who 
had  a  penchant  for  strumming  the 

ukulele  was  a  clerk  at  $25  or  $30  a  week. 

The  S25  or  $30  a  week  didn't  go  very  far, 
especially  when  there  was  a  wife  to  sup- 

port. So  the  young  man  took  himself 
and  his  ukulele  up  to  a  radio  studio  and 
asked  to  broadcast.  The  studio  director 
let  him.  He  went  up  regularly  after  that. 
He  gave  his  ukulele  a  fancy  name  and  he 
Wrote  some  little  doggerel  rhymes  and  set 

them  to  little  doggerel  tunes  and  broad- 
cast them.  The  radio  listeners  liked 

them.  Now  it's  a  poor  week  if  the  young 
man  and  his  little  ukulele  with  the  fancy 

name  don't  bring  in  at  least  S200 — and 
$200  can  go  pretty  far  in  a  week,  even  if 
there  is  a  wife  to  support. 

A  former  vaudeville  writer  who  has 

dipped  into  radio  pretty  heavily  of  late 
boasted  to  me  the  other  night  that  he 
could  make  anybody  popular  over  the 
air  in  six  weeks. 

"Just  give  me  enough  publicity,"  he 
said,  "and  let  me  put  'em  on  the  air  as 
many  times  as  they  can  be  crowded  on 

the  programs  and  I'll  make  them  known 
from  coast  to  coast.  They  don't  have  to 
be  clever.  Just  let  me  get  'em  on  the  air 
often  enough  and  they're  made." 

This  particular  ex-vaudeville  writer 
also  sings.  He  sings  his  own  songs  over 

radio  and  the  success  he's  had  with  them 
would  make  the  average  song  writer 

sit  down  and  weep.      He's  now   making 

records  for  a  well-known  phonograph 

company  and  altogether  he's  so  busy  he 
rarely  has  time  to  tell  you  what  the 
possibilities  of  radio  are.  When  he  does 

find  time,  however,  he'll  tell  you  they're 

great. ANE  rare  man  whom  I  know,  sings  for 
^-'  radio  not  for  the  engagements  he 
can  get  out  of  it  but  because  he  loves  to 
do  it.  Daytimes  he  sells  bonds  and  he 
once  told  me  he  had  sold  more  bonds 
on  the  strength  of  his  radio  popularity 
than  you  could  shake  two  or  three  sticks 

at. A  year  and  a  half  ago  a  young  man 
landed  in  one  of  our  thriving  cities  as 
completely  and  effectually  broke  as  any 
of  these  picturesque  down-and-outers 

you  see  in  the  movies.  He'd  come  from  a 
little  town  and,  contrary  to  some  of  the 
ideas  about  speedy  small-towners,  he 
was  pretty  green.  But  he  could  play  the 

(Please  turn  to  page  49) 

Harry  Snodgrass,"  King  of  the  Ivories,"  who  played  a  piano  so  well 
while  he  was  a  prisoner  in  the  Missouri  state  penitentiary  at  Jefferson 
City  that  he  received  hundreds  of  gifts  from  radio  listeners.    After 

his   release  he  went   upon   the  vaudeville   stage. 
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KFNF's Record-Breaking  Anniversary 
Program 

ON  last  Washington's  birthday  KFNF, 
of  the  Henry  Field  Seed  Co.,  at 

Shenandoah,  Iowa,  put  on  an  anniversary 
program  which  lasted  February  22  and  23. 

Results  of  the  program  were  seen 
in  the  217,000  telegrams  which  poured 
in,  together  with  letters  and  cards 
showing  up  at  the  station  at  the  rate  of 
about  35,000  a  day.  This  response  is 
probably  the  largest  one  on  record 
and  is  an  evidence  of  the  fact  that  the 
American  public,  especially  that  section 
of  it  in  the  rural  districts,  likes  its  pro- 

grams   human    not    too    intellectual. 

In  the  picture  at  the  left  top  is  shown 
a  group  of  accordion  players  who  par- 

ticipated, in  the  anniversary  program. 
At  the  right  top  is  a  view  of  the  con- 

testants   entering    the    fiddlers    contest. 

In  the  picture  below  is  shown  Henry 
Field  himself  seated  atop  the  pile  of 
over  200,000  telegrams.  Many  of  the 
telegraphers  in  small  towns  nearby 
drove  over  to  Shenandoah  and  delivered 

the  messages  simply  because  of  the  con- 
gestion on  the  wires,  which  congestion 

remained  until  a  day  after  the  program 
was  closed. 

Henry  Field,  besides  putting  across 

a  world's  record  radio  program  and 
having  the  largest  competitive  group  of 

old  time  musicians  ever  assembled  under 
the  sun,  entertained  the  biggest  crowd 
of  visitors  Shenandoah  has  ever  had. 

Over  10,000  out-of-town  folks  were 
served  lunch  at  the  Henry  Field  Seed 
House.  A  laughing  chattering  multitude 
of  folks  milled  in  and  out  of  the  audi- 

torium as  fast  as  the  stairways  would 
permit,  and  the  elevator  could  move 
them    about. 

Mr.  Field  through  Radio  Age  wishes 
to  thank  the  thousands  who  contributed 

to  the  success  of  the  event  and  who 

perchance  might  not  have  been  reached 
by   radio   the   following   night. 

Radio  observers  have  noted  for  some 

time  the  mail  response  on  stations  which 

specialize  in  material  for  the  "old  folks" generally  is  heaviest,  while  those  catering 
to  the  younger  generation  do  not  get 
quite  so  much  mail.  As  yet  no  one  has 

made  any  analysis  covering  such  a  sub- 
ject, but  from  the  experience  of  those  who 

listen  in  nightly  the  most  popular  stations 
are  those  that  consider  the  fact  their 
listeners  are  human  and  give  them  just 
enough  of  a  mixture  of  the  high  class  and 

the  popular,  to  make  their  offerings  wel- 
comed by  all  types  of  human  beings. 

According  to  the  latest  announcement 
from  the  Department  of  Commerce 
KFNF  has  been  granted  permission  to 
increase  its  power  to  one  thousand  watts, 
thus  assuring  even  a  wider  circle  of 
listeners  than  it  has  had  before. 

Probably  ninety-five  percent  of 
KFNF's  listeners  are  from  the  rural  dis- 

tricts of  this  country  but  recent  figures 
show  that  radio  is  taking  an  even  greater 
hold  on  the  people  who  live  on  the  farms, 
and  that  radio  manufacturers  are  taking 

greater  strides  to  see  that  farm  sales  are 

pushed.  KFNF's  response  shows  the interest  the  farmer  has  in  radio. 
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6~~^7hings  That Interested  Me 
Listeners  With  Real 
Catholicism  of  Taste 
Get  Most  From  Radio 

By  DOROTHY  B.  STAFFORD 

WHEN"  Mr.  Arnold  Bennett  wrote his  delightful  book  with  the 
above  title,  he  allowed  his  versa- 

tile mind  to  meander  about  at  will  and 

play  with  bits  of  impressions  gained 

from  everyday  life,  spinning  many  enter- 
taining episodes  from  events,  which  to 

the  ordinary  mind  would  appear  nothing 
but  the  most  commonplace.  A  modern 

writer  has  said,  "The  material  of  every 
artist     is    life     .  ...     it     is    the 

stuff  his  dreams  are  made  on."  And 
while  contacts  would  seem  necessary  to 

change  the  ruts  of  one's  thinking,  those 
of  us  belonging  to  that  great  unknown 
quantity  which  the  announcers  love  to 

refer  to  as  "the  invisible  audience," 
find  that  an  evening  with  a  radio  set  can 
put  in  motion  more  varieties  of  thought 
than  many  hours  of  personal  contact 
with  the  more  or  less  humdrum  beings 
who  make  up  our  everyday  life.  We  have 
a  friend,  who  ever  so  often  has  to  assem- 

ble several  steamer  trunks,  a  bale  of 
woolly  rugs  and  passports  and  sally  forth 
to  foreign  lands.  He  comes  back  with  a 
jumbled  impression  of  strange  peoples, 
the  price  of  malacca  sticks  in  Singapore, 
and  what  bears  the  English  can  be  when 

travelling.  He's  probably  absorbing 
culture  and  acquiring  friends,  but  one 
doubts  if  he  gets  any  more  mental  stimu- 

lus or  thinks  about  a  greater  variety  of 
things  than  we  who  sit  at  home  and  put 
our  fingers  into  the  great  radio  pie,  and 
pull  out  things  to  marvel  at  and  laugh 
about.  True,  they  may  not  be  matters  of 
much  moment,  but  they  are  diverting 
and  keep  one  from  being  bored,  which, 
after  all,  is  what  most  of  us  are  living  for. 

THOSE  who  are  getting  the  most  out 
of  the  radio  game  are  the  listeners 

with  a  real  Catholicism  of  taste.  The 

man  with  decided,  unalterable,  preju- 
dices is  all  out  of  luck  when  it  comes  to 

radio.  He  can  find  what  appeals  to  him 
if  he  looks  for  it,  but  it  is  the  happy-go- 
lucky  spirit  who  can  thrill  one  minute  to 
an  exquisite  bit  by  Rimsky-Korsakoff,  and 
then  get  a  lot  of  enjoyment  out  of  some 

such  absurdity  as  "She  Was  Just  a 
Sailor's  Sweetheart,"  who  is  in  his  ele- 

ment as  a  radio  listener.  If  you  can 

laugh  with  Beau  Broadway  in  the  Morn- 
ing Telegraph  and  still  read  the  Times 

editorial  page  without  a  shudder;  if  you 

enjoy  "Desire  Under  the  Elms"  one  night, 
and  the  Follies  the  next;  if  you  can  read 
the  Mercury  all  evening  and  then  drop 
off  to  sleep  with  the  SatEvePost,  you  are 
going  to  have  a  lot  of  fun  with  your 
radio  set. 

However,  if  you  chance  to  belong  to 
that  small  coterie,  who  can  listen  to 
nothing  lighter  than  a  Philharmonic 

concert,  you'll  do  better  investing  your 

money  in  season  tickets  than  in  "B" batteries,  for  you  will  run  across  a  lot  of 
things  in  radio  to  harrow  up  your  soul. 
And  should  you  be  one  of  that  larger  class 
with  whom  we  have  no  more  sympathy 
than  with  the  former,  whose  stock 

phrase  is  "That-classical-music-is-all- 
right-for-people-who-are-educated-up-to- 
that-sort-of-thing-I-don't  understand-it," 
you  also  are  going  to  have  a  lot  to  coin- 
plain  of.  It  is  plausible  that  a  very 
highly  trained  musical  sensibility  can  no 
more  stand  Tin  Pan  Alley  melodies  than 
we  can  read  Fannie  Hurst,  but  these 
highly  sensitive  souls  are  few  and  far 
between,  and  the  rhythm  and  technique 
of  a  first  class  dance  orchestra  is  bound 
to  be  pleasing  to  anyone  with  an  open 
mind. 
The  same  is  true  in  the  other  case. 

There  is  something  wrong  with  one  who 

can't  enjoy  good  music  after  he  has  heard 
it  often  enough  to  become  familiar  with 
it.  Few  are  born  with  a  taste  for  grape- 

fruit and  caviar,  and  people  like  to  hear 

the  things  they  know.  We've  all  seen 
Italian  laborers  of  low  mentality  thrill  to 
intricate  opera  arias,  not  necessarily 
because  they  have  more  musical  appre- 

ciation but  because  they  have  been 
listening  to  good  music  all  their  lives. 
Within  the  past  few  weeks  we  attended 
one  of  the  personal  appearances  of  Roxy 
and  his  gang,  and  heard  this  shrewd 
student  of  human  nature  on  this  very 
subject.  Mr.  Rothapel  criticised  the 
producer  who  said  good  music  was  over 
the  heads  of  the  average  audience,  told 
his  hearers  that  nothing  was  over  their 

Yasha  Bunchuk  and  his   'cello  is  another 
of  the  Capitol  Theater  artists  who  broad- casts frequently 

heads,  and  proved  it,  by  drawing  the 
greatest  applause  of  the  evening  from 
that  very  mixed  audience  with  a  selection 
from  La  Forza  del  Destino.  It  is  hard 
to  change  inbred  habits  of  mind,  but 
the  radio  can  do  it.  We  know  a  butcher, 

who  now  thinks  the  "Dio  Possente"  is 
the  prettiest  tune  he's  ever  heard,  and  a 
college  professor,  who  never  misses  Goldy 
and  Dusty,  and  so  it  goes. 

\\7"E  WERE  started  on  this  wholly  un- '  '  premeditated  endeavor  to  set  the 
world  right  by  the  diversity  of  subjects 
represented  in  the  notes  scribbled  on  the 
pad  beside  the  radio  set,  a  conglomera- 

tion of  things  we  had  heard  in  a  few- 
nights  that  touched  on  as  many  subjects 
as  the  dictionary. 

VVJAX  —  "wow-derful  Jacksonville," 
was  broadcasting  the  Jackson  and  Lee 
ball.  (And,  by  the  way,  we  are  getting 

awfully  fed  up  with  "wonderful  Jackson- 
ville." Aside  from  the  many  other  advan- 

tages they  have  in  this  promised  land, 
the  way  the  Florida  stations  invade  the 
north  to  the  utter  annihilation  of  the 
east  and  west,  is  something  that  should 
be  taken  up  with  the  radio  commissioner. 

It  isn't  fair  for  them  to  have  everything.) 
But  anyway,  it  was  Robert  E.  Lee's 
birthday,  and  the  flower  of  the  old  South 
was  dancing  to  the  strains  of  a  very 
northern-sounding  orchestra,  and  we 
began  thinking  about  Robert  E.  Lee  and 
wondered    if    this    staunch    supporter    of 
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the  lost  cause  had  realized  his  great 
ambition,  just  where  WJAX  and  wonder- 

ful Jacksonville  would  be  today.  And 
while  the  descendants  of  the  brave  old 

warrior  of  the  Confederacy  were  Charles- 

toning  to  "Sitting  on  Top  of  the  World," 
we  were  digging  deep  into  the  annals 

of  the  troubled  '60s. 

rPHE  General  had  just  laid  down  his 
*-  sword  at  Appomattox,  when  we  wan- 

dered up  the  dial  and  found  WJZ  broad- 
casting what  might  have  been  a  bom- 

bardment of  shrapnel.  It  finally  develop- 
ed into  something  like  the  bark  of  an 

infuriated  Airedale,  and  when  we  got  it 
down  to  five  tubes  and  distinguished 

the  words  "senate  rules,"  we  were  over- 
joyed, for  we  knew  the  world's  worst 

broadcaster  was  at  work,  and  a  panic  was 

apparently  being  staged  in  WJZ's  con- trol room.  We  have  a  friend  who  claims 
he  has  an  infallible  rule.  If  he  tunes  in 

on  a  speaker  and  hears  the  word  "econo- 
my," he  is  sure  he  is  listening  to  the  presi- 

dent; if  it  is  "senate"  he  knows  he  is 
hearing  the  volatile  Mr.  Dawes.  We  do 
wish  something  could  be  done  about  the 
vice-president.  One  knows  he  is  to  be 
depended  upon  to  say  something  worth 
hearing,  yet  how  are  we  to  get  it  when  he 
persists  in  hopping  about,  hammering 
upon  the  table,  and  behaving  generally 
as  though  he  were  before  a  moving- 
picture  camera  instead  of  a  microphone? 
When  he  is  in  good  form  and  going  strong 
on  the  shortcomings  of  the  august  body 
over  which  it  is  his  pleasure  to  preside, 
no  station  on  earth  can  modify  his  out- 

pourings into  intelligible  human  speech. 
There  is  a  splendid  opportunity  for  some 

genius  to  perfect  a  Dawes-proof  micro- 
phone. On  this  particular  night,  WJZ 

apparently  threw  up  the  sponge  and  we 
did  likewise. 

ANOTHER  thing  that  drew  attention 
this  night  was  such  an  epidemic  of 

tenors  that  one  longed  to  live  in  that 

Utopia  "over  the  viaduct,"  where  'tis 
said  "they  kill  all  the  tenors  as  soon  as 
they're  born."  And  this  set  us  to 
pondering  on  just  what  sort  of  courage  a 
young  man  must  have  in  these  days,  who 
sets  out  deliberately  to  become  a  tenor. 
We  know  a  respectable  coal  merchant 
who  does  some  fancy  tenor-ing  on  the 

side,  but  we've  never  met  a  man  who  was 
intrepid  enough  to  stake  his  all  on  such 
an  over-crowded  profession.  And  speak- 

ing of  radio  tenors,  there  is  none  as 
satisfactory  to  us,  week  in  and  week  out 
as  Guiseppe  de  Benedetto  of  WEAF. 
We  have  been  listening  to  him  for  more 

than  a  year,  in  the  tabloid  operas  pro- 
duced by  this  station  and  in  studio 

recitals,  and  while  the  discriminating 
musical  critic  may  demand  more  than  de 
Benedetto  can  produce,  to  us  he  is  highly 
satisfactory,  and  from  long  experience  in 
broadcasting,  his  voice  comes  over  the 
air  with  more  pleasing  effect  than  many 
voices  of  wider  reputation  that  are  heard 
but  rarely  on  the  radio. 

And  as  tenors  naturally  suggest  con- 
traltos, we  also  confess  to  a  decided  pre- 

judice in  this  voice.  We  have  heard  all  the 
great  contraltos  the  past  winter,  and 
none  has  given  us  the  complete  satisfac- 

Marjorie  Harcum,  popular  contralto,  who 
often  appears  at  Capitol  Theater 

tion  we  have  every  Sunday  night  when 
Marjorie  Harcum  sings  at  the  Capitol. 
Again  it  may  be  familiarity  with  the 
demands  of  the  microphone,  but  there  is  a 
quality  of  feeling  and  beauty  of  tone  in 

Miss  Harcum's  voice  that  is  wholly 
missing  in  that  of  any  other  contralto 
we  have  heard  the  past  winter. 
And  we  can  never  refer  to  a  Capitol 

program  without  thinking  of  Yasha 

Bunchuk  and  his  'cello,  and  we  never 
thrill  to  one  of  Yasha's  exquisite  rendi- 

tions that  we  aren't  taken  back  to  an 
unique  experience  one  night  last  summer 
when,  in  the  wildest,  most  desolate  sec- 

tion of  northern  Michigan's  lumber  coun- 
try, we  ran  across  a  boy  in  greasy  jumpers 

sitting  on  a  cracker-barrel  in  the  back 
end  of  the  general  store  and  garage, 
nursing  a  battered  cornet  and  listening  to 
the  broadcast  of  the  Goldman  band. 

A  blow-out  held  us  up  for  two  hours  in 
this  God-forsaken,  stump-dotted  sand 
country,  miles  from  anything  that  could 

Waino  Kauppi,  cornetist  with  the  Gold- 
man band,  who  has  been  heard  on  th*. 

Pooley  hour  from  WEAF  the  past  winter 
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be  called  a  town,  and  in  this  corrugated 
iron  shack  we  found  a  first-class  home- 
built  radio  set  and  a  boy  who  was  wild 
about  music. 

He  told  us  he  tuned  in  every  Sunday 

night  to  hear  the  man  play  the  "cor- 
nett"  in  the  band  down  in  Detroit, 
and  we  had  a  lot  of  enjoyment  in  telling 

him  how  the  man  wasn't  playing  in 
Detroit,  but  away  off  in  New  York, 
and  describing  as  best  we  could  the  great 
crowd  on  the  university  campus,  and 

how  Waino  Kauppi  had  become  famous  j 
for  his  work  as  soloist  with  the  Goldman 
band.  We  told  him  how  the  young 
cornetist  had  started  to  play  when  only 

twelve  years  old — -the  listener  was  tre- 
menduously  interested  to  know  he  was  a 

Finn,  the  boy  himself  being  of  S:andina- 
vian  extraction,  and  we  questioned  him 
about  his  ambition.  And  then  he  told 
us  that  wnile  he  was  interested  in  the 
"cor-nett"  because  he  had  learned  to 
play  one,  the  prettiest  instrument  he 
had  ever  heard  was  one  always  played 
earlier  on  Sunday  night  that  sounded 

like  "a  big  fiddle."  It  wasn't  hard  to 
identify  Yasha  and  his  'cello  and  so  we 
told  him  about  the  young  Russian,  and 
the  great  theater  he  played  in,  but  trying 
to  present  a  picture  of  anything  like  the 
Capitol  Theater  to  a  boy  who  had  never 
been  inside  a  playhouse,  reminded  us  of 
the  futility  of  a  previous  effort  to  de- 

scribe a  hansom  cab  to  a  boy  who  had 
never  seen  a  horse. 

TTOWEVER,  it  was  an  interesting 
-*--*-  experience,  and  one  that  has  been 

brought  back  many  times  the  past  winter 

by  the  notes  of  Yasha  Bunchuk's  cello, 
and  the  several  times  we  have  heard 

Waino  Kauppi  play  during  the  Pooley 
period.  We  would  like  to  tnink  that  the 

boy  who  has  never  seen  a  'cello  might 
some  day  become  a  great  virtuoso, 

but  as  we  aren't  writing  fiction,  we  are 
content  to  know  that  he  can  at  least  sit  up 
there  in  his  isolated  wilderness  and  hear 

the  music  he  loves. 

And  so  it  goes  in  radio.  One  can't turn  a  dial  without  running  across  that 

intangible  something,  that  the  poets 

call,  romance;  the  city  editors,  human 

interest,  and  the  rest  of  us.  life. 
There  is  another  note  on  the  pad  of 

something  that  aroused  our  interest 

though  it  didn't  come  over  the  air. 
Radio  has  actually  invaded  the  columns 

of  the  sacred  "Saturday  Review  of 
Literature,"  and  what  amused  us  is  that 

Mr.  Canby's  austere  organ  of  the  literati 

in  referring  to  WOR's  estimable  innova- 
tion in  putting  book  reviews  on  the  air, 

says  that  this  station  "broadcasted" these  reviews.  The  editors  of  many 

radio  magazines,  whose  literary  standards 
could  scarcely  be  mentioned  in  the  same 
breath  with  that  of  the  impeccable 
"Review,"  long  ago  decided  that  the  past 

tense  of  the  verb   was   "broadcast." 
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Full  Details  of  a 

Short  Wave  Transmitter 
By  ARTHUR  A.  COLLINS 

(Radio  9CXX) 

A  PERSON  who  desires  to  gain  a 
more  intimate  knowledge  of  high 

frequencies,  and  one  who  is  will- 
ing to  devote  a  good  deal  of  time  and 

study  to  his  work,  would  be  interested 
in  the  construction  of  a  high  frequency 

transmitter.  A  previous  article  has  dis- 
cussed the  construction  of  a  high  fre- 
quency receiver  for  gaining  an  acquaint- 

ance with  the  amateur  activities  on  the 
shorter  wavelengths.  In  this  article  I 

shall  attempt  to  give  some  helpful  Infor- 
mation for  a  person  just  entering  the 

transmitting  end  of  the  amateur  game. 
A  grievous  mistake  often  made  by 

initiates  is  the  thought  that  by  copying 
exactly  the  equipment  of  some  person 
who  has  been  successful  in  any  one  line, 
they  will  be  able  to  duplicate  his  results. 
This  is  rarely  the  case.  The  actual 
equipment  counts  for  very  little  in  the 

final  analysis;  it  is  the  operator's  knowl- 
edge of  the  technical  why's  and  where- 

fore's that  brings  outstanding  results. 
With  this  thought  in  mind,  I  am  offering 
the  following  information  for  what  it 
may  be  worth  in  starting  the  layman 
on  an  individual  path  which  may  lead 
to  achievements  of  his  own. 

Circuits 

'"PHERE  are  fundamentally  three  oscil- 
-*-  latory  vacuum  tube  circuits,  known  as 
the  Hartley,  the  Colpitts,  and  the 
Meissner,  each  with  its  own  advantages, 
but  of  the  three,  the  Hartley  is  perhaps 
the  most  popular  among  amateurs  for 
high    frequency    work.      The   theoretical 

operation  of  each  of  these  three  circuits 
will  not  be  entered  into  here. 

Figure  1  shows  these  three  elementary 
circuits.  The  Colpitts  and  Hartley  cir- 

cuits both  have  a  "tank,"  or  frequency 
determining  circuit  included  in  the  prim- 

Enthusiasts  desirous 

of  learning  how  to  ap- 
ply for  amateur  radio 

licenses  should  read 

Mr.  Earle's  story  on 
page  17  of  this  issue 
which  will  acquaint 
them  with  the  proper 
steps  towards  securing 
such  a  license  from  the 

United  States  govern- 
ment. 

ary,  or  vacuum  tube  circuit,  the  only 
difference  between  these  two  lying  in 
the  means  of  grid  excitation,  which  is 
accomplished  in  the  former  by  capacita- 
tive,  and  in  the  latter  by  inductive, 
reactance.  The  Meissner  circuit  differs 
from  the  Hartley  circuit  only  in  that 
the  secondary,  or  antenna,  circuit  com- 

prises   the    tank    circuit,    and    for    this 

reason  this  circuit  is  the  least  desirable 
of  the  three,  since  any  change  in  the 
antenna  constants  will  result  in  a  change 
of  frequency,  which  is  very  objectionable 
on  the  short  wavelengths.  The  Colpitts 
circuit  possesses  the  decided  advantage 
that  the  ratio  of  external  capacity  is 
high  with  respect  to  the  internal  capacities 
of  the  tube.  This  relation  keeps  the 
radio  frequency  current  values  within 
the  tube  elements  at  a  small  value, 
thus  reducing  hysteresis  losses  in  the 
tube  insulation,  and  also  the  ensuing 
possibility  of  damage  to  the  tube  when 
operating  on   high   frequencies. 

When  a  transmitting  circuit  is  being 
chosen  one  thing  must  be  kept  in  mind: 
although  very  good  results  can  be  ob- 

tained with  any  circuit,  a  thorough 
knowledge  of  the  operating  character- 

istics of  all  of  them  is  almost  a  pre- 
requisite for  success.  It  is  worth  while 

to  try  them  all  with  this  end  in  view. 
Construction  Data 

T^ROM  a  practical  standpoint,  the 
J-  primary  consideration  of  the  beginner 
is  usually  the  power  tube.  High  power 
is  by  no  means  essential  for  long  distance 
work  on  the  short  wavelengths.  Single 

UX210's  and  even  amplifier  tubes  daily 
connect  U.  S.  amateurs  with  fellow 
"hams"  in  Australasia,  Europe,  and 
South  America.  High  power  is  necessary 
only  to  maintain  absolutely  reliable 
contacts  udder  adverse  conditions,  and 

inversely,  to  lessen  one's  dependence  on (Please  turn  to  page  36) 
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kindly  fates.  I  would  not  advise  a 
novice  to  commit  his  initial  crime  on 
anything  larger  than  a  UX210  Radiotron. 
Parallel  operation  of  tubes,  at  least  in 
excess  of  two  tubes,  is  highly  imprac- 

tical on  high  frequencies.  The  "A" 
type  thoriated  filament  Radiotrons  are 
favored  above  all  others  for  high  fre- 

quency oscillators.  These  can  be  bought 
in  different  sizes  with  rated  outputs 
from  7.5  to  1000  watts,  according  to 
the  size  of  your  pocketbook. 
A  second  problem  is  obtaining  a 

source  of  power  for  the  transmitter. 
The  ideal  supply  is  pure  D.  C.  to  plate 
and  filament,  but  this  can  usually  be 
only  approximated  in  practice  because  of 
financial  considerations.  An  amplifier 

tube  may  be  supplied  by  dry  cell  "A" 
and  "B"  batteries,  storage  cells  can  be 
used  with  larger  tubes,  but  their  cost 
and  upkeep  soon  become  prohibitive 
for  most  of  us  as  the  power  is  increased. 
When  an  appreciable  amount  of  power 
is  used,  it  is  usually  more  practical  to 
convert  the  A.  C.  from  your  power 
mains.  Common  ways  of  doing  this 
are  by  using  a  motor-generator  set, 

kenotrons  (thermion  rectifiers),  "S"  tubes 
(gaseous  rectifiers),  chemical  rectifiers, 
synchronous  mechanical  rectifiers,  or  by 
self  rectification  with  two  power  tubes 
(one  on  each  side  of  the  A.  C.  cycle). 
These  systems  are  named  in  order  of 
their  excellence,  and  also  in  order  of 

their  costliness — take  your  choice  and 
pay  the  piper.  Although  good  results 
can  be  obtained  with  a  chemical  rectifier, 
it  is  perhaps  the  least  economical  of 
any  system,  since  one  will  require  con- 

stant attention,  and  if  the  operator 
values  convenience,  it  would  be  better 
to  invest  in  a  more  reliable  source  of 

plate   supply. 

Filter    Circuits 

SMOOTHING  or  filter  circuits  should 

^  be  used  with  any  of  the  above  power 
systems.  A  suitable  smoothing  system 
consists  of  two  2  mfd.  high  voltage  con- 

densers across  the  supply  line  separated 
in  the  positive  lead  by  a  50  henry  audio 
frequency  choke  coil.  Power  tube  fila- 

ments are  best  heated  by  A.  C.  from  a 
small  step-down  transformer  with  the 
grid  and  plate  returns  brought  to  a 
center  tap  in  the  secondary  winding. 
It  is  best  to  buy  specially  designed 
transformers  from  a  reputable  company. 
In  regard  to  power  supply,  two  things 
cannot  be  over-emphasized.  Do  not 
exceed  the  rated  plate  and  values  of 
your  tubes,  and  know  exactly  what 
you  are  putting  into  the  tubes.  Invest 
in  reliable  instruments  for  measuring 
filament  voltage,  plate  and  grid  current, 
and  even  plate  voltage,  if  possible. 
Observation  of  these  suggestions  will 
result  in  longer  tube  life,  increased 
efficiency,  improved  wave  character,  and 
a  greater  chance  for  the  operator  to 
become  acquainted  with  correct  methods 
of    engineering. 
The  radio  frequency  circuits  next 

demand  attention.  "Low-loss"  con- 
densers adaptable  for  transmitting  are 

being  placed  on  the  market  by  reputable 
firms.  The  condensers  in  the  tank  (c1)  and 
antenna  circuits  (c2)  in  Fig.  2  and  2-A 
should  be  of  about  100  mmfd.  capacity  and 

must  oe  double  or  triple  spaced  for  powers 
of  50  watts  and  above.  Well  designed 
variable  receiving  condensers  of  150- 
250  mmfd.  capactiy  will  serve  in  the  grid 

circuit  (c4)  and  also  in  the  plate  circuit 
(c3)  for  low  powere,  but,  since  the  plate 
condenser  must  withstand  the  entire 

plate  voltage,  it  is  necessary  to  use 
specially  designed  mica  condensers  in 
the  plate  circuit  for  the  higher  powers. 
Such  condensers  are  sold  by  the  Radio 
Corporation  of  America  and  by  the 
Dubilier  Company,  and  should  have  a 
rated  breakdown  voltage  considerably  in 
excess  of  the  plate  voltage.  Westing- 
house  mine  locomotive  condensers  may 
be  also  used.  They  may  be  secured 
through  your  local  power  company. 

Very    acceptable    inductances   can    be 

Although  the  transmitter  shown  : 
in  this  article  is  adapted  for  powers  ■ 
on  the  order  of  250  or  500  watts  j 
with  the  present  constants,  never-  j 
theless  the  basic  circuit  may  be  used  • 

for  anything  from  a  2 01- A  with  200  j 
volts  on  the  plate,  up  to  a  5  or  7.5  I 

watt    transmitting    tube.  The  j 
higher  the  plate  voltage  used  (and  j 
naturally    the    larger    tubes)    the  j 
more    need    for    design    in    which  j 
greater  stresses  are  taken  into  ac-  j 
count.     A  variable  condenser  that  : 
would  serve  your  purpose  with  a  : 
five    watter    would    not    hold    up  : 
under  the  strain  of  the  energy  dis-  : 
sipated   by   a   250   watter.      While  j 
your  inductance  for  a  201-A  tube  j 
transmitter    could    easily    be    bell  • 
wire  wound  on  an  oatmeal  carton,  j 

this    arrangement    would    not    be  j 
satisfactory    for    anything    larger  j 
than  a  couple  of  five  watt  tubes.  : 

So   in   designing   your   transmitter  [ 
make  your  calculations  accordingly,  j — The  Editor.  \ 

made  by  carefully  winding  quarter  or 
three-eighths  inch  copper  tubing  around 
a  piece  of  table  leg,  bed-post,  or  the  like, 
about  four  inches  in  diameter,  cutting 
off  the  required  number  of  turns,  and 
then  carefully  spacing  the  turns  by 
sliding  a  flat  object  between  them. 
Coils  made  in  this  manner  can  be  sup- 

ported on  slender  glass  tubes,  and  should 
be  rigid  enough  for  practical  purposes 
without  further  dielectric  being  intro- 

duced into  their  field.  LI  and  L2  should 
be  approximately  10  and  5  turns  res- 

pectively for  7500  kilocycles  (40  meters) 
and  5  and  3  turns  respectively  for  15000 
kilocycles   (20   meters). 

R.  F.  Chokes 

IMPORTANT  items  not  to  be  neglected 
■*•  are  the  radio  frequency  chokes  in  the 
power  leads  to  the  plate  and  grid.  For 
20-40  meter  work,  coils  consisting  of 
75  turns  of  No.  22  D.  C.  C.  on  a  ll/2 
inch  hard  rubber  forms  are  quite  accept- 

able. These  coils  should  be  placed  os 
that    magnetic   coupling   to   the   induct- 
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ances  is  at  a  minimum.  Efficient  radio 

frequency  choking  in  the  power  leads 
will  prevent  loss  of  power  and  reduce 
blanket  interference  in  the  immediate 

vicinity  of  the  transmitter — an  important 
consideration  if  you  want  the  family 
to  hear  its  bed-time  story.  The  choke 
in  series  with  the  grid  leak,  although  not 
shown  in  the  diagram,  is  fully  as  im- 

portant as  the  plate  choke  and  should 
be  inserted  between  the  grid  terminal 
on  the  tube  socket  and  the  grid  leak. 

The  instruments  can  be  set  up  very 
neatly  on  a  breadboard  or  drafting 
board,  or  even  on  a  table-top,  arranged 
much  as  they  are  represented  in  the 
circuit  diagrams.  A  more  permanent 
arrangement  can  be  constructed  in  the 
manner  shown  in  the  diagrams  of  the 

"500  watt,"  37.5  meter  transmitter  used 
at  9CXX.  It  is  usually  quite  preferable 
to  have  the  transformers  and  rectifiers 

separate  from  the  transmitter  itself. 
All  radio  frequency  leads  should  be  of 
heavy  copper,  as  short  and  direct  as 
possible,  and  supported  in  air  as  much 
as  possible.  Tube  sockets  should  be  of 
the  best  quality  porcelain  or  glass. 
Following  out  the  idea  of  low-loss 
design,  all  leakage  paths  in  the  radio 
frequency  circuits  should  be  reduced  to 
a  minimum  and  should  be  long  and 
narrow  in  a  good  dielectric.  Hard 
rubber,  pyrex  glass,  glazed  porcelain, 
and  white-pine  boiled  in  paraffin  are 
considered  the  best  insulators  at  high 
frequencies.  Whether  mounted  on  a 

panel  or  on  a  "breadboard,"  all  apparatus 
should  be  arranged  so  that  stray  magnetic 
and  electro-static  fields  around  the 
instruments  will  interfere  with  each 

other  as  little  as  possible. 

Operate    Near    Fundamental 

THE  antenna  system  will  offer  diffi- 
-*-  culties  of  its  own.  Large  antennae 
have  been  operated  successfully  at 
harmonics  on  40  and  20  meters,  but 
smaller  antennae  operated  close  to  their 
fundamentals  are  now  gaining  favor 
among  amateurs.  A  single  conductor 
vertical  antenna  with  a  single  con- 

ductor horizontal  counterpoise  is  a 
common  form  of  this  latter  type.  If  one 
chooses  to  erect  a  system  of  this  type, 

the  following  dimensions  will  be  approx- 
imately correct:  40  meters,  antenna 

and  counterpose  both  30  feet  in  length, 
and  for  20  meters,  both  antenna  and 
counterpoise  15  feet  in  length.  A  third 
type  of  antenna  fast  finding  favor  because 
of  its  polarizing  properties  is  known  as 
the  Hertz  antenna,  and  consists  of  a 

single  horizontal  conductor  one-half  of 
one  wavelength  long  coupled  to  the 
oscillator  by  a  R.  F.  feeder  attached 
near  the  center.  (This  general  scheme 
for  reception  was  shown  on  page  14  of 
the  April  issue  of  Radio  Age.) 

The  amateur  will  do  well  to  adapt  his 
antenna  system  to  his  location.  (City 
cliff-dwellers  please  take  notice.)  An 
open  location  free  from  obstructions  is 
highly  desirable,  but  unusual  results 
can  be  obtained  in  a  very  poor  location 
if  care  is  taken  to  make  the  best  use 
of  the  available  space.  Keep  the  system 
as  free  from  surrounding  buildings, 
trees,  wires,  etc.,  as  physically  possible. 
Since   short   wave  antennae  are  usually 
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diminutive,  it  is  a  good  plan  to  locate 
the  transmitter  on  an  upper  floor,  if  it 
cannot  be  housed  separately,  so  that 
the  lead-ins  from  antenna  and  counter- 

poise will  not  detract  from  the  effective 
height  of  the  system.  It  is  a  clever 
scheme  to  bring  the  leads  into  the  house 

through  the  center  of  a  window-pane, 
thus  reducing  the  heavy  losses  encount- 

ered in  most  lead-in  bushings.  No.  8 
or  10  enameled  magnet  wire  will  not 
corrode  and  is  sufficiently  heavy  for  a 

medium  powered  transmitter.  The  in- 
sulators should  be  long  and  slender  of 

glass  or  porcelain— glass  towel  bars 
will  usually  serve  admirably.  Need- 

less to  say,  all  joints  must  be  well  soldered. 
Every  antenna  system  has  a  frequency 
on  which  it  operates  most  efficiently, 

so  for  best  results  this  frequency,  deter- 
mined by  experiment,  should  coincide 

with  the  operating  frequency  of  the 
transmitter. 

Operation 

/^PERATING  a  transmitter  at  highest 
^  efficiency  requires,  first,  a  thorough 
knowledge  of  "what  makes  the  wheels 
go  around,"  and,  second,  plenty  of 
experience  with  blown  tubes,  blasted 
hopes,  and  depleted  finances.  Leaving 
the  second  requirement  to  the  fates, 
I  will  briefly  describe  the  method  of 
putting  a  simple  Hartley  circuit  into 
operation. 

Check  over  the  wiring,  arrange  the 

clips  on  the  primary  inductance  in  some- 
what the  relative  positions  shown  in  the 

circuit  diagrams,  apply  the  rated  voltage 
to  the  filament  and  about  25%  of  the 
rated  voltage  to  the  plate.  If  there  is 
no  display  of  fireworks,  touch  the  ends 

of  the  primary  inductance  with  a  wooden- 
handled  screw-driver.  A  lively  arc  to 
the  screw-driver  indicates  that  the  cir- 

cuit is  oscillating.  With  an  accurate 
wavemeter  (an  absolute  requisite  for 
every  transmitting  station)  find  out  on 
what  wavelength  the  set  is  oscillating. 
By  varying  the  tank  circuit  inductance 
and  capacity,  the  set  can  be  made  to 
oscillate  on  the  desired  wavelength. 
The  grid  and  plate  circuits  are  now 
tuned  for  greatest  efficiency,  which  is 
usually  indicated  by  lowest  input  to 
the  plate.  Now  place  the  antenna 
circuit  in  resonance  with  the  driver  and 

apply  full  power  to  the  plate.  The 
increased  input  and  newly  added  load 
on  the  oscillator  will  require  careful 
readjustment  of  all  the  circuits  for 

greatest  output.  Re-check  the  wave- 
length and  listen  for  harmonics  in  your 

receiver  to  discover  whether  or  not  the 

emitted  wave  is  steady  in  character 
and  free  from  thumps  and  warbles 
when  the  key  is  operated.  With  a 
little  additional  nursing,  the  set  should 

be  ready  for  business — but  don't  expect 
to  talk  to  Timbuctu  first  thing.  Really 
satisfactory  operation  can  be  expected 
only  after  a  good   deal  of   midnight   oil 
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Suggestions 
For  the  benefit  of  fans  em- 

barking on  amateur  activities 
the  following  data  will  be  use- ful. 

For  plate  power  transform- 
ers see  Thordarson,  Acme, 

General  Radio. 

For  motor  generators  see 
Esco  and  Emerson. 

For  chokes  see  Thordarson, 
Acme,   General  Radio. 

For  filter  condensers  see 

Dubilier,  Radio  Corpora- 
tion,   Westinghouse. 

For  dry  battery  operation 
see  National  Carbon  Co., 
Burgess  Battery  Co.,  French 
Battery  Co. 

For  storage  battery  opera- 
tion see  World  Storage  Bat- 

tery Co.,  Willard,  Phila- 

delphia, Presto'lite. 
For  meters  see  Jewell,  Wes- 

ton, Westinghouse. 

For  tubes  see  DeForest 
and  Radio  Corporation. 

For  variable  condensers  see 
General  Radio,  Cardwell, 
National. 

For  grid  leaks  see  Crescen  t, 
Radio    Corporation. 

For  antenna  wire  see  Bel- 
den. 

For  rectifier  tubes  see  The 
Raytheon  Mfg.  Co.,  makers  of 
the  Raytheon. 
For  kenetrons  see  Radio 

Corporation. 

For  filament  heating  trans- 
former see  Thordarson, 

Acme,  General  Radio. 

For  insulators  see  Ohio 
Brass      Co.,      Pyrex   Co. 

For  wavemeters  see  Jewell 
and  General  Radio  Co. 

For  electrolytic  rectifiers  see 
American    Aluminum    Co. 

For  telegraph  keys  see  /.  H. 
Bunnell  Co. 

For  high  speed  keys  (bugs) 
see    Martin    Vibroplex    Co. 

For  tube  sockets  see  De- 
Forest  and  Radio  Corpora- 

tion on  high  power;  any  good 
socket  makers  for  lower  pow- 
ers. 

and  honest  toil  have  been  expended  in 
"rehashing"    the    apparatus. 

The  character  of  the  emitted  signal 
counts  for  fully  as  much  as  signal  strength 

in  long  distance  work  under  adverse 
conditions.  A  swinging  antenna  will 
cause  a  wobbly  note,  and  a  poorly 
filtered  power  supply  will  cause  a  deep 

growl  instead  of  a  flute-like  D.  C.  note. 
In  each  case  the  remedy  is  almost 
obvious.  Loose  coupling  to  the  antenna, 

now  required  in  all  station  licenses,  has 
been  of  great  assistance  in  sharpening 
and  steadying  our  signals. 

Crystal  Control 

A  TRANSMISSION  system  not  pre- 
^"*-  viously  mentioned  consists  of  a 

master  oscillator-power  amplifier  arrange- 
ment. The  only  type  of  this  system  that 

is  outstandingly  successful  on  high 

frequencies  utilizes  a  quartz  crystal 
oscillator,  frequency  doublers  and  power 

amplifiers  to  supply  an  absolutely  un- 

varying frequency  to  the  antenna — the 
ideal  arrangement,  but  too  complex 

and  expensive  for  the  unseasoned  experi- 
menter. 

Even  if  not  pursued  seriously,  the 

amateur  game  is  an  avocation  decidedly 
worth-while.  A  high  frequency  trans- 

mitter can  gain  you  lasting  friendships 
with  young  fellows  all  over  the  world. 
It  can  be  a  novel,  yet  effective,  means  of 

studying  that  ever-interesting  abstrac- 
tion, human  nature,  or  it  can  be  a  sub- 

stantial foundation  upon  which  to  base 
later   scientific   work. 

It  has  been  impossible  in  these  pages 
to  more  than  outline  a  few  of  the  more 

essential  points  which  must  be  con- 
sidered in  the  construction  of  an  amateur 

high  frequency  transmitter.  Supple- 
mentary reading  should,  of  course,  be 

undertaken  before  one  goes  into  the 

subject  seriously.  Ballantine's  RADIO TELEPHONY  FOR  AMATEURS  is 

revered  almost  as  gospel  by  the  amateur 

fraternity.  Interested  parties  should 

by  all  means  join  the  American  Radio 
Relay  League  (Headquarters,  Hartford, 
Connecticut),  a  mutual  organization  of 

practically  all  the  active  amateurs  in 
the  world.  A  membership  will  be  a 

means  of  placing  you  in  touch  with  all 
the  worth-while  developments  in  the 
amateur  game. 

The  real  thrill  in  amateur  work  comes 

not  from  talking  to  stations  in  distant 
lands,  not  from  receiving  multitudes 
of  "QSL"  cards  from  all  the  world, 
although  these  are  things  to  stir  your 
imagination,  but  from  knowing  that  by 
careful  and  painstaking  work  and  by 
diligent  and  systematic  study  you  have 
been  able  to  accomplish  some  feat  or 
establish  some  fact  that  is  a  new  step 

toward  more  perfect  communication. 
(Readers  of  Radio  Age  may  gain 

considerable  useful  information  from  the 

story  written  by  Mr.  Earle  and  shown 

on  page   17  of  this  issue — The  Editor.) 



Front  View  Of  The  Completed 
Short  Wave  CW  Transmitter 

Fig.  J 
Copyright  I92.G 
Radio  Age  Inc NT  Garland 
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Rear  View  Or  The  Completed 
Short  Wave  CW  Transmitter 

F/(t.3-A Copyright  I9Z6 
Radio  Age  Inc WXGabukno 
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Hoolc-xxp«  us <-^>i*  oz**-  leaders 
Conducted  by  Fred  Hill 

HTHE  material  appearing  under  the  title  "Pickups  and  Hookups  by  Our  Readers"  in  RADIO  AGE,  is 
contributed  by  our  readers.  It  is  a  department  wherein  our  readers  exchange  views  on  various  circuits 

and  the  construction  and  operation  thereof.  Many  times  our  readers  disagree  on  technical  points,  and  it 
should  be  understood  that  RADIO  AGE  is  not  responsible  for  the  views  presented  herein  by  contributors, 
but  publishes  the  letters  and  drawings  merely  as  a  means  of  permitting  the  fans  to  know  what  the  other 
fellow  is  doing  and  thinking. 

CONDUCTING  a  radio  magazine  as 
far  as  determining  the  desires  of  our 
readers  is  concerned  is  something 

like  trying  to  recognize  faces  in  the  dark — 
you  never  know  when  you  are  right  or 
wrong.  To  accurately  judge  the  type 
of  material  which  interests  most  readers 

we  must  have  some  knowledge  of  what 
our  readers  desire.  Without  that  in- 

formation we  must  be  guided  by  what 
interests  us.  You  as  a  reader  of  these 

columns  can  render  us,  yourself  and  your 
brother  readers  a  service  by  telling  us 
what  type  of  articles  please  you;  whether 
you  like  the  technical,  semi-technical 
or  the  popular  presentation  of  the  ma- 

terial. For  instance  we  are  printing  in 
the  June  issue  a  full  description,  fully 
illustrated,  of  the  Radio  Age  Golden 
Rule  receiver,  so  named  because  it  will 
not  radiate  except  under  extraordinary 
conditions.  We  believe  it  is  an  excellent 
four  tube  set;  it  certainly  has  met  all  our 
requirements.  Now  we  would  like  to 
know  whether  it  fills  your  needs.  Just 
a  note  to  the  editor  will  give  us  a  clue  as 
to  the  kind  of  matter  you  like  to  see  in 
the  pages  of  your  favorite  magazine. 

TN  THESE  columns  recently  we  broad- 
■*■  cast  an  appeal  for  correspondence 
from  our  readers  in  the  republic  of  Mexico 
and  first  in  the  mail  comes  a  letter  from 
Salvador  Tama,  who  lives  at  Velardefia, 
in  the  state  of  Durango,  Mexico.  His 
letter,  written  in  Spanish,  is  very  inter- 

esting and  comments  upon  the  possi- 
bilities opened  up  to  him  by  our  an- 

nouncement that  we  would  even  welcome 
letters  Written  in  the  language  of  that 
country.  He  is  using  a  Radiola  V  and 
has  logged  the  following  stations,  which 
we  are  printing  in  order  to  show  the 
general  type  of  reception  encountered 
in  that  republic:  WOAI,  KOA,  KPRC, 
WBAP,  KFDM,  KFKX,  KGO,  KFI, 
KFON,  KTHS,  KNX,  KFOX,  KFJE, 
KFH,  KMOX,  WCOA,  KPSN,  WOAW, 
WGHB,  WHO,  KDKA.  Mr.  Tama 
says  reception  in  Mexico  is  good  from 
November  to  April  and  after  that  poor 
audibility  sets  in  with  the  result  that 
logging  is  no  longer  a  pleasure.  In  this 

respect  conditions  are  not  vastly  differ- 
ent to  those  encountered  in  the  south- 

west, except  perhaps  our  southwestern 
country  has  a  little  longer  season  than 
that  indicated  by  Mr.  Tama  in  his  letter. 

Salvador  Tama   
H.  S.  Whitney   
John  Tomlin,  Jr.... 
Wilbert  E.  Scheer. 
Edward  S.  Manche 
Harry  Whitton   
George  Poehlman. 
Edwin  Manchestei 

Joe  Horaa..-   
Joe  Turck   

DIAL  TWISTERS 

..Velardefia„   _Mexico 

..1429  W.  65th  St   Cleveland,  O. 

..303  Madison  Ave   Atlantic  City,  N.  J. 

..1329  Campbell  Ave   Desplaines,  111. 
r  1321  N.  Wanamaker  St.  Philadelphia,  Pa. 
..687  George  St   Peterboro,  Ont.,  Can. 
..839  Van  Buren  St     Milwaukee,  Wis. 
..722  S.  8th  St   Lincoln,  Nebr. 
..3203  E.  80th  St   -.Cleveland,  Ohio 
„1493  Weil  St   Milwaukee,  Wis. 
..920  Chauncey  Ave   Baltimore,  Md. 
..841  N.  Broad  St   Elizabeth,  N.  J. 

Lawrence  Katz   

J.  Ernest  Gribbin.. 

SINGLE  tubers  still  hold  the  esteem 
of  Joe  Homa,  3203  East  80th  St., 

Cleveland,  Ohio,  who  spends  consider- 
able time  in  logging  broadcasters  scat- 
tered over  the  country. 

"DUILDING  the  three  tube  neutro- 
-*-*  dyne  described  in  the  Radio  Age 
Annual  for  1925,  Joe  Turck,  1493  Weil 
St.,  Milwaukee,  Wis.,  secures  excellent 
results  and  brings  in  stations  from  the 
four  corners  of  the  United  States. 

WE  KNOW  one  man  who  is  a  fiend 
for  punishment.  He  is  Harry 

Whitton,  687  George  St.,  Peterboro, 

Ont.,  Canada,  who  has  a  Radiola  super- 
het  and  tunes  in  67  stations  in  less  than 
four  hours.  His  list  takes  in  all  of  the 
worthwhile  North  American,  Cuban, 
Mexican  and  Canadian  stations.  The 
total  list  numbers  210  stations.  Anyone 
who  twirls  the  dials  so  industriously  is 

certainly  entitled  to  one  of  the  DT  em- 
blems. Mr.  Whitton  tells  us  to  keep  up 

the  good  work  with  Radio  Age  and  all 
the  fan  family  will  be  happy. 

USING  a  six  tube  Atwater-Kent  re- 
ceiver, Lawrence  Katz,  920  Chaun- 

cey Ave.,  Baltimore,  Md.,  furnishes  us 
with  a  formidable  list  of  stations  received, 
indicating  a  great  deal  of  patience  in  dial 
twisting,  especially  in  the  Baltimore 
location  which  is  said  not  to  be  any  too 

good  for  long  distance  work. 

QUOTING  from  a  letter  written  by  J. 
Ernest  Gribbin,  841  North  Broad 

St.,  Elizabeth,  N.  J.  "I  feel  that  Rudio 
Age  should  receive  a  line  of  commenda- 

tion from  me  as  a  humble  radio  bug  and 
a  reader  of  your  magazine  from  now  on. 
It  is  a  wonderful  source  of  information 
and  general  radio  knowledge.  Your 
blueprint  section  is  worth  double  the 

price  of  the  magazine." 

GEORGE  POEHLMAN,  839  Van 
Buren  St.,  Milwaukee,  Wis.,  is  an- 

other of  the  dial  twisters  who  occasion- 
ally has  to  use  oil  on  the  condenser  shafts 

to  keep  them  from  developing  a  hot  box. 
George  uses  a  two  tube  regenerative, 
home  made,  and  gets  enough  stations  to 
keep  any  ordinary  man  busy  putting 
them  down  on  paper.  Perhaps  he  will 
be  interested  in  the  four  tube  Golden 
Rule  receiver  which  Radio  Age  is 
introducing  to  the  fans  in  the  June  issue. 
Order  your  copy  early. 

IF  YOU  like  our  magazine — tell  your 
friends.  If  you  do  not  like  it,  give  us 

the  benefit  of  your  suggestions  so  we  can 
make  a  bigger  and  better  Radio  Age. 

CONGRATULATIONS  are  showered 
on  this  magazine  by  Edwin  Man- 

chester, 722  South  8th  St.,  Lincoln, 
Nebr.,  who  thanks  us  for  the  complete 
and  accurate  list  of  broadcast  stations 
which  we  are  printing  every  month.  He 
also  likes  our  articles  and  makes  use  of 

the  many  suggestions  contained  in 
Radio  Age  for  the  betterment  of  radio sets. 
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"LT  S.  WHITNEY,  1429  West  65th 
-!--■-•  St.,  Cleveland,  Ohio,  uses  a  two 
tube  three  circuit  receiver  in  logging  his 
stations  and  since  the  first  of  the  year 
has  accumulated  quite  a  number.  We 
wonder  if  our  readers  have  found  reason 
to  complain  of  the  audibility  since  the 
first  of  January  compared  to  matters  the 
same  period  the  year  before.  Frankly 
our  own  results  have  not  been  up  to 
expectations. 
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TP^ESPITE  all  advice  to  the  contrary 
■*-^  on  many  occasions  a  ground  is  not 
a  ground  at  all.  In  fact  we  have  seen 
several  cases  where  a  ground  did  not  even 
merit  being  given  that  name.  Often  in 
experimenting  with  your  ground  con- 

nection you  will  find  interesting  facts. 
For  example  in  one  case  where  one  of  our 
radio  fans  was  using  the  conduit  in  the 
house  for  a  ground  he  discovered  it  was 
just  as  good  an  aerial  as  the  one  he  had. 
He  grew  suspicious  on  noting  that  he 
could  use  the  ground  connection  from  the 
set  to  the  switch  plate  of  his  electric 
lighting  circuit  just  as  well  for  an  antenna 
as  he  could  for  a  ground.  Taking  about 
twenty  feet  of  bell  wire  he  ran  a  separate 
ground  downstairs  into  the  kitchen  and 
hooked  onto  the  cold  water  faucet.  He 
then  found  he  had  a  real  ground  which 
gave  him  excellent  signals  as  a  ground 
but  which  did  no  good  as  antenna.  He 
is  now  cured  as  far  as  using  the  electric 
lighting  conduit  boxes  for  a  ground. 
Many  of  our  fans  in  the  apartment  houses 
in  the  larger  cities  are  using  either  the 
vapor   heating   system   or   the   radiator 

pipes  for  grounds  when  with  a  little 
extra  trouble  they  could  easily  run  a 
lead  to  a  cold  water  pipe  in  the  bathroom 
or  the  kitchen.  If  you  do  not  want  to 
make  a  permanent  thing  of  it,  just  for 
the  sake  of  argument  take  a  piece  of 
flexible  wire  and  run  it  from  the  ground 
connection  on  your  set  to  the  cold  water 
pipe  in  the  bathroom  or  kitchen.  If  the 
results  warrant,  then  you  can  run  your 

ground  lead,  made  out  of  No.  18  annun- 
ciator wire,  around  the  baseboard  of  the 

room  so  it  will  be  out  of  the  way. 

SPEAKING  of  grounds,  one  of  our 
correspondents  who  lives  in  the  coun- 
try found  his  reception  was  largely  deter- 

mined by  the  amount  of  water  from  a 
pitcher  which  he  poured  on  his  ground 
connection  every  night.  He  has  since 
abandoned  this  practice  and  now  runs 
a  copper  wire  out  to  the  well  and  straps 
it  on  the  iron  pipe  leading  down  into  the 
well.  Another  resident  of  the  same 
vicinity  built  himself  a  ground  by  digging 
a  pit,  burying  a  bunch  of  copper  screen 
to  which  his  ground  lead  was  soldered, 
and  then  covering  the  hole  with  charcoal 
so  moisture  from  above  could  easily 
reach  the  copper  screen.  It  would  take 

volumes  to  recount  all  of  the  exper- 
iences radio  experimenters  have  had  with 

grounds.  Perhaps  you  have  had  some 
interesting  facts  developed  by  your  own 
desires  to  have  as  nearly  perfect  a  ground 
system  as  it  is  possible  to  have.  Tell 
us  so  the  rest  of  the  DT  family  may 

profit  thereby. 

JOHN  TOMLIN,  JR.,  303  Madison Ave.,  Atlantic  City,  N.  J.,  using  two 

sets,  an  Acmedyne  and  a  Bremer-Tully 
Nameless  5,  sends  in  a  wonderful  list 
consisting  of  271  stations  divided  as 
follows:  3  Cuban,  1  Peruvian,  1  German, 
1  French,  1  Spanish,  4  British,  1  Porto 
Rican,  13  Canadian,  1  Mexican  and  245 
American  stations.  It  took  a  great  deal 
of  time  to  log  up  all  these  stations  but 
we'll  wager  the  satisfaction  of  hearing 
so  many  stations  amply  repaid  our  cor- 

respondent for  his  labor. 

BECAUSE  of  the  anti-blooping  raid Wilbert  E.  Scheer,  1329  Campbell 

Ave.,  Desplaines,  111.,  has  discontinued 
using  his  single  tube  ultra-audion  on 
which  he  logged  the  entire  country, 
Canada,  Mexico,  Cuba  and  Porto  Rico. 
He  is  now  using  a  non-radiative  design 
according  to  his  letter. 

TRAVELING  salesmen  when  desirous 
of  having  their  set  with  them  must 

have  one  that  is  compact  and  light.  Ed- 
ward S.  Mancher,  1321  North  Wana- 

maker  St.,  Philadelphia,  Pa.,  writes 
Radio  Age,  thanking  us  for  having 
helped  him  to  find  a  set  which  he  can 
carry  on  the  road.  While  in  his  hotel 

room  at  night  he  unrolls  a  piece  of  "talk- 
ing tape"  and  uses  the  radiator  for  a 

ground.  Then  he  entertains  himself  the 
balance  of  the  evening  listening  to  the 

programs  on  the  air.  We  do  not  know 
of  any  more  profitable  manner  of  spend- 

ing the  evening. 

■|# 

An  Index  to  the  Best  in  Radio  Hookups! 
How  long  have  you  postponed  making  that  favorite  hookup  of  yours  because  you  couldn't  find  reliable  and  clear 
diagrams?  We  have  laid  aside  a  limited  number  of  back  issues  of  RADIO  AGE  for  your  use.  Below  are  listed 
hookups  and  diagrams  to  be  found  in  them.  Select  the  ones  you  want  and  enclose  30  cents  in  stamps  for  each 
one  desired. 

March,  1924 
— An  Eight-Tube  Super-Heterodyne. 
— A  simple,  low  loss  tuner. 
— A  Tuned  Radio  Frequency  Amplifier. 
—A  Simple  Keflex  Set. 

April,  1924 
— An  Efiicient  Super-Heterodyne  (fully  illustrated). 
— A  Ten  Dollar  Receiver. 
— Anti-Body  Capacity  Hookups. 

:  the  Three-Circuit  Tuner. 

May,  1924 
—Construction  of  a  £ 
— Radio  Panels. 
—Third  Installment  of  Radio  Age  Data  Sheets. 

June,  1924 
— Important  Factors  in  Constructing  a  Super-Heterodyne. 
— A  Universal  Amplifier. 
— Adding  Radio  and  Audio  to  Baby  Heterodyne. 
— Radio  Age  Data  Sheets. 

i  Portable  Set. 

July,  1924 
— A  Portable  Tuned  Impedanoe  Reflex. 
— Operating  Detector  Tube  by  Grid  Bias. 
— A  Three-Tube  Wizard  Circuit. 

August,  1924 
— Breaking  Into  Radio  Without  a  Diagram. 
— The  English  4-Element  Tube. 
— Filtered  Heterodyne  Audio  Stages. 
— An  Audio  Amplifier  Without  an  "A"  Battery. 

September,  1924 
— How  Careful  Mounting  Will  Improve  Reception. 
— One  Tuning  Control  for  Hair's  Breadth  Seleotivits . 
— Four  Pages  of  Real  Blueprints  of  a  New  Baby  Hetcro 

dyne. 

1924 
its  of  a  Single  Tube  Loop  Set  and  a  Capacity 

Feed-back  Receiver. 
A  3-Tube  Low  Loss  Regenerator. 
Mastering  the  3-Oircuit  Tuner. 

January,  192S 
—A  Six-Tube  Super-Het. 
—An  Efficient  Portable  Set. 
— A  Tuned  Plate  Regenerator 
— Making  a  Station-Finder. 

February,  192S 
— A  Three  Circuit  Regenerator. 
■ — A  Real  Low  Loss  Set. 
— Blueprints  of  a  3-tube  Reflex. 

March,  1925 
— A  5-Tube  R.  F.  Receiver. 
—How  to  Wind  Low  Loss  Coils. 
— A  Short  Wave  Receiver. 
— Blueprints  of  a  Two-Tube  Ultra  Audlon  and  a    Regen- 

erative Reflex. 

April,  1925 — A  3-Tube  Portable  Set. 
— "B"  Voltage  from  the  A.  C.  Socket. 
— An  Amplifier  for  the  3-Circuit  Tuner. 
— Blueprints  of  a  Five-Tube  Radio  Frequency  Receiver. 

May,  1925 — A  "Quiet"  Regenerator. 
—How  to  Make  a  Tube-Tester. 
— A  Unique  Super-Het  and  an  Improved  Reinarts. 
— A  Six-Tube  Portable  Receiver  Illustrated  with  Blueprints. 

June,  1925 
— Reducing  Statio  Disturbances. 
— A  Seven-Tube  Super-Heterodyne. 
— Browning-Drake  Receiver. 
— Overcoming  Oscillations  in  the  Roberts  Reoelver. 

July,  1925 
— Learning  Tube  Characteristics. 
— How  Much  Coupling? 
■ — Blueprints  of  Conventional  Radio 
— Symbols  and  Crystal  Deteotor  Circuit. 

August,  1925 — 50c  per  copy 
— How  to  Attain  Smooth  Tuning. 
— Alternating  Current  Tubes. 
— Deciding  on  a  Portable  Super — 
— And  a  big  60-pago  blueprint  eeotlon. 

September,  1925 
— -Thirty-one  ways  to  prevent  se'f-oscillations. 
— Tuning  efficiency  with  two  controls. 
— Ideal  Audio  Amplifier  Circuits. — Blueprint  seotion. 

October,  1925 
■ — -Auto-Transformer  Coupling. 
— Some  Facts  about  Quality. 
—An  Improved  Slide-Wire  Bridge. 
— Blueprints  of  Circuits  Using  Single  and  Dual  I 

November,  1925 
— Super  without  I.  F.  Stages. 
— A  Good  Audio  Oscillator. 
— An  Efficient  Short- Wave  Transmitter. 
— Blueprints — Adding  R.  F.  Stages. 

December,  1925 
— Tuned  R.  F.  and  Regeneration. 
— Radio  Age  Model  Reoeiver. 
— Inductive  Gang-Control  Receiver. 
— Tuning  with  Chart  Curves. 

January,  1926 
— Radio  Age  January  Model  Set. 
—A  Four-Tube  Toroid  Set. 

— Power  Supply  Device — Blueprint  Feature 
— Finishing  Your  Radio  Cabinet. 

February,  1926 
— February  Radio  Age  Model  Set. 
— Plug-in  Coil  Receiver. 
— Universal  Testboard — Blueprint. 
— Eliminating  Audio  Distortion. 

March,  1926 
■—Improving  the  Browning-Drake. 
— Rheostatless  Tubes  in  a  Set. 
— Which  Type  Intermediate? 
— How  to  Make  a  Wavemeter. 

April,  1926 — Shielding  Your  Receiver. 
— Home  Testing  Your  Tubes. 
— Balanced  Capacity  Receiver. 
— Several  Sets  on  One  Antenna. 

Radio  Age,  Inc.,  500-510  N.  Dearborn  St.,  Chicago ■iUss* 
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FREE! 
12-Cell-24-Volt 
Storage'B'Battery Positively  given  free  with  each 

purchase  of  a  WORLD  "A"  i Storage  Battery.  You  must 
send  this  ad  with  your  order. 
WORLD  Batteries  are  famous 
for  their  guaranteed  quality 
and  service.  Backed  by  years 
of  successful  manufacture  and 
thousands  of  satisfied  users. 
Equipped  with  Solid  Rubber  Case, 

3-Year  Guarantee 

tell  their  friends."    That's  our  beat  proof of  performance.     Send  yonr  order  in  today. 
Solid  Rubber  Case  Radio  Batteries 
6-Volt,  100-Araperea   $11.25 
6-Volt,  120-Amperes.      .     .    -    -    .      13.25 
6-Yolt,  140-Amperea   14.00 
Solid  Rubber  Case  Auto  Batteries 

Jl-Plate   $11.25 
6-Volt,  13-Plate          13.25 

12-Volt,    7-Plato          1       16.00 

w*  will  ship  day  order  ia  received, 
tery  wanted  and 

Bhip  day  order  ia  received,  by  Ex- 
,  9  EU^2u-DJ?.c^.?°^OUT  examination 

on  arrival.  FREE  "B"  Battery  fa Extra  Offer:  6  per  cent  discount  for  cash 
anteed  battery 

Approved 
and   Listed 

:  60  per  cent  saving  t 

by  Leading 
Authorties 

toriea,  Popular 
Science  Insti- 

tute of  Stand- ards, Popular 
Radio  Labora- 

tories, Radio 
Broadcast  Lab- 

pratoriee.Radlo andLofax,  Inc! 

World 
TORAGE  BATTERIES 

Set  your  Radio  Dials  at  210 
meters    for    the    new   1000 

'Id  -Horace  Battery 
WSBC.    Chicago. 

MORE  PROFITS 

for  the 
PROFESSIONAL 

SET  BUILDER 

We  have  an  unusually  inter- 
esting proposition  to  make  to 

the  man  who  is  now  building 
(or  has  the  ability  to  build) 
radio  receiving  sets  for  resale. 

This  is  a  real  opportunity. 
Write  today  for  full  informa- 
tion. 

GEARHART-SCHLUETER 
RADIO  CORP. 

713  Voorman  Avenue 

Fresno,  California 

The  Daven  Super-  Amplifier 
3  STAGES  RESISTANCE  COUPLED 
ECONOMICAL  DISTORTIONLESS 

Easily  added  to  any  set 

Saves  Several  Hours'  Assembly 
FOR  SALE  B  Y  ALL  GOOD  DEALERS 

Twin  Loop  Divorces  Static 
from  Signals 

(Continued  from  page  7) 

tance  between  the  loops  is  not  one-twelfth 
of  a  wave  length,  then  a  correction  fac- 

tor must  be  added.  The  best  method 
of  measuring  the  increase  in  noise  when 
one  of  the  loops  is  shorted  is  to  decrease 
the  beating  oscillator  input,  at  the  mo- 

ment the  loop  is  shorted,  to  such  a  value 
that  the  noise  level  remains  the  same. 

The  decrease  in  beating  oscillator  input 
measures  the  improvement  of  the  system. 

Several  Measurements 

TF  THE  character  of  the  interfering 

*■  noise  has  not  changed  when  one  of  the 
loops  is  shorted,  it  is  not  difficult  for 

experienced  operators  to  adjust  the  beat- 
ing oscillator  input  for  equality  of  noise 

level  and  check  results.  But  often  static 
interference  is  so  variable  that  several 
measurements  have  to  be  taken.  The 

measurements  described  above  are  gen- 
erally checked  by  measurements  which 

employ  a  local  warbler  signal  introduced 
in  one  of  the  loops,  and  adjusted  until 
it  can  just  be  heard  through  the  noise. 
The  improvement  is  then  determined  by 
the  ratio  of  the  warbler  signal  inputs 
corresponding  to  reception  with  one  loop 
short  circuited  and  with  two  balanced 

loops,  respectively. 

"It  is  desirable  to  measure  the  improve- 
ment in  the  signal-to-noise  ratio  of  this 

long  wave  two-loop  system.  Such  mea- 
surements would  include  continuous  data 

on  signal-'to-noise  ratios,  strength  of 
static,  and  direction  of  static.  So  far 
the  system  has  been  available  only  in  the 
winter  time,  so  that  it  has  been  impos- 

sible to  make  systematic  measurements. 
However,  valuable  information  has  al- 

ready been  obtained  and  the  results  are, 
that  whenever  the  improvement  was 
only  2  to  3  times,  it  was  found  that  the 

general  direction  of  static  .was  south- 
southeast,  that  is,  the  static  direction  was 
at  right  angles  to  the  plane  of  the  two 
loops  while  static  from  south,  southwest, 
and  west  was  always  reduced  4-6  times, 
often  8-10  times,  and  sometimes  even  20 
times.  On  one  day  only  could  no  improve- 

ment be  noticed,  but  static  was  that  day 
coming  from  the  northeast.  It  may  be 
emphasized  that  a  7-times  reduction  in 

static  corresponds  to  a  72  or  approxi- 
mately 50  times  saving  in  power  at  the 

transmitting   station." 

Davenport  Now  With 
Wakem  &  McLaughlin 

"P  A.  DAVENPORT,  formerly  assistant -L^*  Sales  Manager  of  Jewett  Radio  and 
Phonograph  Company,  Pontiac,  Michi- 

gan, was  recently  appointed  General  Sales 
Manager  for  Wakem  &  McLaughlin, 
Inc.,  Distributors,  and  Jobbers  of  Radio 
Equipment,  Chicago. 

Wakem  &  McLaughlin,  Inc.,  of  Chi- 
cago, for  several  years  distributors  and 

jobbers  of  Radio  Equipment,  have  added 
to  their  line  golf  supplies,  outboard 
motors,  and  camp  equipment  in  general. 
It  is  their  thought  to  be  able  to  properly 
serve  the  dealer  during  the  slack  radio 
season. 

Be  sure 
to  order 

your  June 
copy  of  Radio 
Age  now'— In  it 
you  "will  find  the 
Golden  Rule 
Receiver,  designed 
for  both  the  city 
dweller  and  the 

lucky  chap  in 
the  country.  We 

are  proud  of  this 
set  and  want  you 
to  be  sure  of 

getting  the 
June  number. 
25c  at  your 
newsdealer 

To  the  Man  with  an  Idea 
I  offer  a  comprehensive,  expe- 

rienced efficient  service  for  his  , 

prompt,  legal  protection  and  the 
development   of   his    proposition. 
Send  sketch  of  model  and  de- 

scription, for  advice  as  to  cost, 
search  through  prior  United  States 
patents,  etc.  Preliminary  advice 

gladly  furnished  without  charge. 
My  experience  and  familiarity 

with  various  arts  frequently  en- 
able me  to  accurately  advise  clients 

as  to  probable  patentability  before 

they  go  to  any  expense. 

Booklet  of  valuable  information  and 

form  for  properly  disclosing  your 
idea  free  on  requett.     Write  today. 

RICHARD  B.  OWEN,  Patent  Lawyer 
*:|  81  Owen    Bid*.,  Washington,  D.  C. 

41-M  Park  Row,  N.  Y.  City 

GOLDENROD  GOLD 
PLATED  AERIAL 

Used  by  broadcasting  stations  and  ships  at  sea  for 
higher  efficiency  and  no  corrosion.  Approved  by 
Popular  Science  Institute  of  Standards,  Popular 

Radio  Laboratory,  Everybody's  Radio  Weekly  Lab- 
oratory and  others.  Guaranteed  to  bringi  n  more 

stations,  better  reception,  greater  distance,  more 
volume.    Agents  and  Dealers  write. 

IMPERIAL  RADIO  CORPORATION 

Dept.   72,    1945  Wabansia  Ave.,  Chicago,   III. 

PUo.se  mention  Radio  Age  when  writing  to  advertiser* 
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You  Can  Simplify  Battery 
Charging 

( Continued  from  page  10) 

The  double  cord  should  be  fastened 
to  the  plug  so  that  pulling  on  it  will 

not  place  any  strain  upon  the  stranded 
wires  themselves.  A  simple  method  of 
accomplishing  this  is  to  tie  a  single  or 
double  knot  with  the  insulated  wires 
as  in  Fig.  4e.  If  the  hole  in  the  plug  is 
large  you  may  require  a  double  knot  to 
prevent  its  pulling  through.  When  you 
have  the  knot  tied  and  have  found  that 
the  cord  will  not  pull  out,  loosen  the 
two  screws  in  the  plug  and  wrap  the 
ends  of  the  wire — from  which  the  insula- 

tion has  been  scraped — around  each 
screw,  making  sure  that  not  a  single 
strand  is  loose  from  either  screw  or  it 
may  stray  across  and  touch  the  other 
plug  contact. 

In  case  your  charger  cord  is  not  long 
enough  to  reach  from  your  radio  table 
or  cabinet  to  the  socket  you  will  have 
to  put  on  an  extension  cord.  Buy 

strongly  insulated  cord — "twisted  pair" 
is  the  easiest  to  manage.  Connect  the 
ends  together  as  indicated  in  Fig.  4g, 
resulting  in  a  strongly  twisted  joint. 
Start  the  twist  by  cleaning  off  the 
insulation  from  each  wire  for  about  an 

inch,  twisting  the  strands  of  each  wire 
together  and  then  laying  the  two  wires 
to  be  connected  across  each  other  as 
shown  at  the  top  of  Fig.  4g.  Then  twist 
each  wire  around  the  other  firmly,  to 
result  in  the  appearance  shown  below  it. 
Tape  each  joint  thoroughly  with  good 
friction  tape,  to  make  sure  that  the  two 
joints  can  NOT  touch  each  other. 

In  charging  a  battery,  a  certain 
amount  of  hydrogen  gas  is  given  off  at 
the  period  when  the  charging  operation 
is  almost  complete.  This  is  known  as 

"gassing."  Hydrogen  and  oxygen  are 
given  off  on  account  of  the  tearing  apart 
or  decomposition  of  the  water  and  this 
is  the  reason  why  you  have  to  add  fresh 
water  to  the  battery  every  so  often. 
But  there  is  a  little  acid  given  off  in 
vapor  form  and  this  may  damage  draperies 
or  even  nearby  woodwork.  Hence,  it  is 
always  advisable  to  lay  a  pad  of  old 
rags  on  top  of  the  battery  to  absorb 
this  vaporized  acid.  The  rags  will  turn 
black  and  you  can  then  throw  them 
away. 

If  you  charge  your  battery  at  a  very 
slow  rate,  the  gassing  action  is  prac- 

tically eliminated,  however,  and  you  are 
less  bothered  by  having  to  add  water. 
For  this  reason,  I  would  strongly  advise 
any  of  you  who  are  contemplating  the 
purchase  of  a  charger  to  buy  a  charger 
passing  only  a  slow  charge  rather  than 
a  heavy  one.  Not  only  will  this  be  less 
expensive  to  buy  but  it  will  be  less 
expensive  to  keep  going — buying  renewal 
bulbs  for  etc.  Of  course,  you  will  have 
to  keep  the  charger  going  for  a  longer 
time,  but  if  you  have  your  switches 
conveniently  arranged  to  turn  on  the 
charger  at  the  same  time  that  you  turn 

off  the  set  you  needn't  worry  about  the 
more  constant  use  of  the  charger.  More- 

over, you  won't  have  any  worry  about 
acid    being    vaporized.      And    the    cost 
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for  electric  light  current  is  no  more 
than  with  a  larger  charger  running  for 
a  shorter  period,  of  course. 

Trickle  Charger 

WHAT  is  even  better,  to  my  way 

of  thinking,  is  the  so-called  "trickle 
charger"  that  provides  an  extremely 
slow  charging  current  of  only  a  few 
tenths  of  an  ampere.  The  trickle 
charger  is  intended  to  be  used  practically 
all  the  time.  After  a  little  practise  you 
can  find  out  about  how  much  of  the 
time  the  charger  is  to  be  put  on  to  keep 

the  battery  full  of  pep.  It  is  not  neces- 
sary to  wait  till  the  battery  goes  dead 

before  charging  it.  In  fact,  it  is  better 
NOT  to  let  it  go  dead.  The  trickle 
charger  provides  a  slow,  steady  reinforce- 

ment of  energy  that  is  healthful  for 

your  battery.  Being  so  slow,  it  is  noise- 
less, too. 

If  you  use  a  standard  size  charger  of 
the  vibrator  type,  adjust  it  to  charge 

your  battery  slowly.  You  won't  mind 
turning  on  the  charger  oftener  or  letting 

it  run  a  little  longer  when  there's  nothing 
to  it  but  the  simple  moving  of  a  switch. 

And  you  won't  worry  about  the  number 
of  hours  your  family  may  keep  six  or 
eight  tubes  burning  when  you  know  the 
battery  can  be  recharged  without  a 

second's  loss  of  time  or  getting  your 
hands  dirty  handling  corroded  connec- 

tions and  putting  plugs  into  lighting 
sockets. 

Radio  Vise 

A  small  and  compact  vise  suitable  for 

attaching  to  the  radio  fan's  work  bench 
has  been  issued  by  E.  C.  Stearns  and  Co. 
and  is  illustrated  above. 

Klosner  Socket 

jV/TEETING  the  demand  for  a  universal 
-L»-l  socket  to  take  all  type  of  tube 
prongs  the  Klosner  Radio  Corporation 
has  begun  marketing  a  universal  socket 
designed  to  take  care  of  the  contact 
between  the  socket  and  the  prongs  of  the 
old  UV  type  as  well  as  the  new  UX  type 
tubes.  The  socket  is  designed  for  single 
hole  mounting. 

Beg  Your  Pardon 
T^HROUGH  a  mechanical  error  in  the 
-*-  April  issue  of  Radio  Age  we  printed  the 
picture  of  S.  M.  Kintner,  manager  of  the 
research  department  of  the  VVestinghouse 
interests,  over  the  story  covering  the 
awarding  of  the  Liebman  prize  to  Frank 
Conrad,  assistant  chief  engineer  of  the 
same  company. 

You 

get  all 
these  sets 

Receiving  sets,  from  simplest  kind  to  thou- 
sand mile  receiver,  included  to  help  you  learn- 

An  UNEQUALLED  OFFER.  Other  special 
features  for  limited  time  only,  so  Act  Quick! 
NATIONAL  RADIO  INSTITUTE 
Dept.  EU-3,  Washington,  D.  C. 

National  Radio 
Institute, 

Dept.  EU-3,  Washington,  D.  C. 
Without  obligating 

me  your  free  book 
also    complete    info 
home-study    Radio 

me  in  any  way,  please  send 
"Rich   Rewards  in   Radio." 
mation    on    your    practical. 

Town   

Please  mention  Radio  Age  when  writing  to  adt 
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New  Tungars  Suitable  for  Per- 
manent Connection 

PERMANENT  connection  of  the  bat- 
-*-  tery  charger  to  the  radio  battery  is 
an  important  convenience  for  the  radio 
fan.  Either  of  the  two  new  model 
Tungar  battery  chargers  which  have 
been  produced  by  General  Electric 

Company  can  be  permanently  con- 
nected   to   the    radio    battery. 

The  latest  development,  a  new  5- 

ampere  Tungar,  charges  all  radio  "A" 
and  "B"  and  automobile  storage  bat- 

teries and  by  means  of  a  simple  connec- 
tion to  one  of  three  terminals,  provides 

the  following  charging  capacities:  2,  4 

or  6-volt  radio  "A"  batteries  at  five 
amperes  and  12  volt  auto  batteries  at 

three  amperes;  24  to  96  volt  radio  "B" 
batteries   at   0.1   or   0.25    amperes. 
An  insulating  transformer  embedded 

in  compound  eliminates  practically  all 
of  the  noise  of  operation. 

A  new  model  2  ampere  Tungar  has 
also  been  introduced  and  this  like  the 
5  ampere  model  is  equipped  with  an 
improved  insulating  transformer  im- 

bedded in  a  compound  which  makes  it 

quiet. 

Humidity   in   Japan 
Bad   For   Sets 

TAPAN'S  humid  atmosphere  is  ap- 
**  parently  ruining  radio  receiving  appa- 

ratus which  is  not  especially  treated 
and  sealed  hermetically,  according  to 
advices  forwarded  by  the  American 
Consul.  Special  attention  should  be 
given  to  receiving  sets  sent  to  Nippon 
to  make  them  moisture  proof,  it  is 
believed  in  order  to  keep  the  sets  oper- 
ative. 

At  first  the  deterioration  of  so  many 
sets,  including  some  American-made 
apparatus,  was  somewhat  a  mystery. 
Ordinarily  noises  similar  to  heavy  static 
were  heard,  followed  by  a  steady  de- 

crease in  signal  strength  and  ending  in 
complete  loss  of  receptive  ability.  Corro- 

sion of  the  enameled  wire  in  transformers 
was  finally  noted  where  no  effort  to 
make  the  cases  airtight  had  been  taken. 
Special  treatment  of  transformers  is 
suggested  to  exclude  moisture. 

Farm   Radio   Grows 

There  are  nearly  a  million  radio 
receivers  on  farms  in  the  U.  S.  com- 

pared with  about  550,000  early  in  1925, 
the  Department  of  Agriculture  estimates. 
In  some  states  there  are  now  radio  sets 
on  from  25  to  40%  of  all  farms. 

Rolling  Your  Own 

Y\/~INDING  a  honeycomb  coil  has *  »  been  greatly  simplified  for  the  ex- 
perimenter by  the  issuance  of  a  neat 

little  winder  for  that  purpose,  manu- 
factured by  the  Morris  Register  Co., 

and   shown   below. 

With  this  device,  which  is  within  the 
reach  of  any  experimenter,  three  different 
widths  of  honeycomb  coils  may  be  wound. 

A  turn  counter  is  also  provided  to  facili- 
tate counting  the  windings.  Half,  three 

quarters  and  one  inch  are  the  widths 
provided  for  by  means  of  removable 
eccentrics.  The  diameter  of  the  coils 

may  be  altered  by  placing  different  sized 
spools  on  the  winding  spindle. 

Bosch  Sells  Its  Auto 

Ignition  Business 

SUBJECT  to  the  approval  of  the 
shareholders,  the  American  Bosch 

Magneto  Corporation,  through  the  un- 
animous decision  of  its  board  of  directors 

has  accepted  the  offer  of  the  Electric 
Auto-Lite  Company  of  Toledo  for  the 
purchase  of  its  Starting,  Lighting  and 
Battery    Ignition    business. 

This  will  enable  the  Bosch  corpora- 
tion to  concentrate  its  plants  and  facilities 

upon  the  manufacture  of  automotive 
accessories,  radio  units  and  their  acces- 
sories. 

Freshman   Makes    Good 

Showing  For  1925 
THE  annual  financial  statement  of 

The  Chas.  Freshman  Co.,  Inc.,  for 
the  year  ended  Dec.  31,  1925,  issued  and 
mailed  to  stockholders,  shows  net  earn- 

ings of  $1,407,062.52  after  all  deductions 
for  depreciation,  etc.  and  Federal  taxes 

or  equal  to  $6.25  per  share  on  the  author- 
ized and  outstanding  225,000  shares  of 

no  par  value  common  stock. 
The  management  considers  this  an 

exceedingly  good  showing  when  con- 
sideration is  given  to  the  difficult  read- 
justment period  through  which  the 

industry   has   been  going. 

Our  Radio  Exports  Jump  in 
Five  Years 

T  AST  year  was  the  banner  year  in 
-*-^  radio  exports,  according  to  Depart- 

ment of  Commerce  statistics  just  made 
available.  The  total  approached  ten 
million  dollars,  nearly  four  million  more 
than  in  1924,  and  ten  times  the  amount 
in  value  exported  in  the  first  radio 

year   1921 Canada  led  in  accepting  American- 
made  radio  apparatus;  that  country  took 
$3,782,928  worth;  Japan  was  second 
with  $2,216,535,  and  Australia,  third, 
receiving  $675,483  worth.  Next  in 
order  came  the  United  Kingdom,  Argen- 

tina, and  Brazil.  All  of  the  countries 
except  a  few,  increased  their  takings 
of  American  radio  apparatus.  The  most 
notable  instance  was  in  Australia,  which 
accepted  over  a  million  dollars  worth  of 
radio  equipment  in  1924,  but  dropped 
to  $675,483  last  year. 

This  year  exports  seem  to  be  de- 
creasing, the  January  figure  was  $285,000 

less  than  last  year.  Exports  of  batteries 
were  about  20%  larger  than  a  year  ago. 

Best  and  Associates 

Buy  Out  Frost 
TfLOYD  C.  BEST  and  associates  an- 
J-  nounce  the  purchase  of  the  company 
known  as  Herbert  H.  Frost,  Inc. 

Mr.  Best,  President  and  Manager  of  the 
Chicago  Telephone  Supply  Company, 
now  becomes  President  and  Manager  of 
Herbert  H.  Frost,  Inc.  This  is  in  effect 
a  consolidation  of  the  selling  and  manu- 

facturing division  of  the  companies  known 
as  Herbert  H.  Frost,  Inc.,  and  Chicago 
Telephone  Supply  Company. 

The  executive  family  of  Herbert  H. 
Frost.Inc, effective  March  1, 1926,follows: 

F.  C.  Best,  President  and  Treasurer. 
D.  S.  Hill,  Vice-President. 
W.  A.  Nicely,  Secretary. 

De    Jur   Amplifier 

The  De  Jur  Amplifier  is  a  compact 

rigidly  constructed  unit  to  be  substi- 
tuted for  the  audio  transformers  thereby 

changing  a  transformer-coupled  to  a 
resistance-coupled  receiver.  The  panel 
is  of  Bakelite  and  is  mounted  in  a  mahog- 

any case  which  fits  into  the  audio  side 
of   any  type  set. 

It  is  manufactured  by  De  Jur  Prod- 
ucts   Co. 
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Dillon  Makes  Radio  Tour 
of  Hawaii 

RADIO  fans  living  in  Continenta
l 

United  States  should  thank  the 
Commerce  Department  that  all 

nine  radio  districts  of  the  country  are 
watched  over  by  as  many  supervisors 
and  about  twenty  inspectors.  In  our 
insular  possessions  there  are  no  resident 
representatives  of  the  radio  section. 
Lack  of  funds  and  personnel  prevents 
the  maintenance  of  sub-offices  in  Alaska, 
Hawaii  or  in  Porto  Rico,  but  even- 

tually it  is  felt  resident  inspectors  will 
be  very   necessary. 

To  be  sure,  distant  supervision  is 
exercised;  Alaska  is  in  our  Seventh 
District,  the  headquarters  of  which  are 
in  Seattle,  but  no  personal  inspection  in 
Alaska  has  ever  been  made  although 
radio  activities  are  increasing  tremend- 

ously. Porto  Rico  is  part  of  the  Fourth 
U.  S.  Radio  District,  although  only 
three  trips  have  been  made  to  that 
island  during  the  past  five  years.  Hawaii, 
although  lying  far  out  in  the  Pacific 
is  included  in  our  Sixth  radio  district,  is 
seldom  visited  by  U.  S.  Radio  Officials. 

Colonel  J.  F.  Dillon,  Supervisor  of 
the  Sixth  district,  with  offices  in  San 
Francisco,  however,  has  just  returned 
from  a  trip  across  the  Pacific  and  filed 

:  the  first  report  received  in  about  three 
years.  Hawaiian  fans  and  commercial 
interests  requested  the  inspection  of  the 

islands'  radio  transmitters  and  a  report 
on   the   interference   noted   there. 

COLONEL  DILLON'S  report,  just 
received  in  Washington,  states  that 

considerable  radio  and  other  interference 

has  been  eliminated  through  the  co- 
operation of  local  interests.  He  an- 

nounces the  creation  of  a  permanent 
radio  grievance  committee  which  will 
handle  the  more  important  problems 
encountered.  The  membership  of  this 
unique  committee  includes  amateurs, 
fans,  commercial  and  other  electrical 
organizations    and    businesses. 
A  confidential  report  on  the  new 

inter-island  radio  telephone  service,  which 
proposes  to  use  a  wave  length  between 
171  and  199  meters,  was  also  filed.  This 
service,  conducted  for  several  months 
experimentally,  anticipates  a  24-hour 
service  for  commercial  use  between  the 
islands.  It  looks  practical,  but  is  not 
officially  authorized  as  yet,  although 
few  amateurs  are  using  this  channel. 

Concerning  the  broadcast  situation, 
Colonel  Dillon  says  that  although  there 
is  one  local  broadcast  station  owned  and 

operated  by  the  Advertiser,  (at  Hono- 
lulu) it  is  not  comparable  with  the 

staadard  stations  in  the  States.  Most 
local  fans  strive  for  the  reception  of 
distant  U.  S.  stations.  This  requires 
powerful  and  sensitive  receiving  sets, 
which  when  tuned  sharply  bring  in 

many  extraneous  noises,  including  elec- 
trical disturbances  as  well  as  commercial, 

naval  and  ship  code  messages.  How- 
ever, while  at  Kamamea,  Colonel  Dillon 

succeeded  in  picking  up  the  American 
stations  KFI,  KGO  and  KOA,  with 
good   results   except    for   fading. 
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He  urges  the  detail  of  a  local  inspector 
who  would  be  on  the  job  the  year  around. 
Through  the  cooperation  of  the  local 
fans  and  other  interests,  however,  he 
believes  many  difficulties  heretofore  en- 

countered have  been  eliminated.  Several 
night  sessions  of  a  group  of  listeners 
located  sources  of  trouble,  with  the 
result  that  certain  noises  have  dis- 

appeared. Commercial  and  Naval  sta- 
tions have  tuned  their  transmitters  to 

their  assigned  waves,  and  some  stations 
have  agreed  not  to  send  during  the 
broadcast  hours,  or  between  5:30  and 
9:30  p.  m.  One  station,  using  the  600- 
meter  distress  and  calling  wave  length, 
has  been  adjusted  to  the  730  meter 
channel  taking  it  far  above  the  broad- 

cast band.  In  general,  the  Hawaiian 
fans  were  enthusiastic  and  now  expect 
to  get  our  stations  more  frequently. 

Spans  U.  S.  On  13.1  Meters 
In  Day  Light 

"D  ECENT  radio  tests  between  the 
■*-  *■  naval  stations  at  Bellevue,  D.  C, 
and  Mare  Island,  California,  have  demon- 

strated that  the  use  of  the  short  wave 
lengths  13.1  and  13.4  meters  is  practical 
in  day  time  transcontinental  radio 
communications,  according  to  Naval 
radio  engineers.  This  is  said  to  be  the 
first  time  signals  have  been  transmitted 
successfully  for  3000  miles  in  daylight 
on  as  low  as  13.1  meters.  Although  the 
Navy  is  proud  of  its  achievement,  it  is 
planning  to  try  out  even  lower  channels 
to  ascertain  what  short  waves  can  be 
used    praetically. 

The  aim  of  this  particular  experiment 
at  the  Naval  Research  Laboratory  is  to- 

ward economy,  since  short-wave  mess- 
ages can  be  transmitted  with  less  power 

than  when  long-waves  are  employed. 
The  Annapolis  arc  station,  for  example, 
uses  about  350  KW  in  its  long  range 
transmissions,  whereas  the  recent  tests 
succeeded  in  shooting  code  messages  to 
San  Francisco  with  around  250  watts. 
If  this  research  work  proves  practical, 
it  is  hoped  that  eventually  the  Navy 
may  erect  1  KW  transmitters,  which 
can  carry  long  distance  on  short  waves. 
They  would  cost  around  $10,000  as 
against  the  present  cost  of  hgh-powered 
long-wave  stations  approximating  a  mil- 

lion dollars.  Such  a  saving  would  be  far 
in  advance  of  any  practical  economy 

plan  contemplated  and  would  be  re- 
flected also  in  the  maintenance  of  sta- 

tions, if  only  a  hundredth  or  even  a 
tenth  of  the  power  was  required. 

Although  the  13.1  and  13.4  meter 
trails  were  one  way;  that  is,  from  Belle- 

vue to  the  Pacific  station,  there  is  no 
reason  why  a  similar  transmitter  located 
in  San  Francisco  would  not  carry  east- 

ward equally  well.  As  it  happened, 
the  Mare  Island  station  answered  on  the 
70  meter  wave,  a  channel  found  very 
serviceable  at  night. 

The  naval  radio  engineers  are  seeking 
even  shorter  waves  available  for  practical 
use  in  daylight.  They  are  attempting 

to  disprove  a  theory  that  the  chan- 
nels between  10  and  14  meters  are  useless 

for  this  type  of  service.  Their  present 
plans    include    tests    with    Wave    lengths 

around  10,  11  and  12  meters.  These 
channels  are  being  tested  out  experi- 

mentally, to  pick  out  a  practical  short- 
wave route  for  day  traffic.  They  are 

not  assigned  exclusively  to  the  Navy. 
The  present  short  waves  allocated  to  the 
naval  service  lie  within  the  16.6  to  18.7; 
the  21.4  to  26.3;  33  to  37.5  and  66.3  to 
75.    meter   bands. 

Naval  experts  point  out,  however, 
that  these  short  channels  are  useful  only 
in  point  to  point  service.  The  vagaries 
of  the  short  waves  with  their  strange 
inaudibility  at  some  points,  make  those 
channels  impractical  for  broadcast  pur- 

poses or  transmitting  general  dispatches 
to  the  fleet,  the  ships  of  which  are  at 
different  distances  from  the  transmitting 
station.  For  service  between  certain 
points  or  to  ships  in  known  localities  they 

prove  very  useful.  When  short-wave 
messages  must  be  sent  to  several  points 
or  to  a  number  of  vessels  at  different 
distances  from  a  station,  four  separate 
wave  lengths  are  used  simultaneously. 
At  least  one  of  the  four  wave  lengths,  it  is 
calculated,  will  be  available,  so  that  every 
station  and  ship  can  pick  up  the  general 
dispatch.  Each  operator  figures  out  the 
most  desirable  channel  for  his  location 
and  distance,  and  listens  in  on  that  alone. 

All  this  work  is  experimental,  but  the 
results  being  achieved  point  toward  the 
practical  use  of  short-wave,  low-powered 
transmitters  in  the  future  rather  than  the 

very  high-powered,  long-wave  sending 
stations  which  cost  so  much  more. 

R.  M.  A.  Meets  in  Atlantic 

City  May  10-15 /^HIEF  interest  in  radio  trade  circles 
^-^  now  centers  on  the  coming  conven- 

tion of  the  Radio  Manufacturers'  Asso- 
ciation to  be  held  at  the  Ambassador 

Hotel,  Atlantic  City,  the  week  of  May  10 
to  15  inclusive.  It  is  planned  to  make 
the  occasion  a  general  gathering  of  radio 
interests  for  the  discussion  and  solution 
of  those  problems  that  can  only  be  met 
by  the  collective  intelligence  of  the  men 
of  the  industry. 

Invitations  have  been  issued  by  the 
executive  offices  of  the  Radio  Manufac- 

turers' Association  to  allied  organiza- 
tions and  many  have  signified  their  in- 

tention of  being  represented  in  numbers. 
Indications  are  that  the  convention  will 

be  the  most  largely  attended  conference 
of  radio  interests  ever  held. 

A  program  fully  in  keeping  with  the 
importance  of  the  occasion  has  been 
arranged.  A  number  of  outstanding 
personages  in  radio,  general  industry, 
and  governmental  circles  will  speak. 

Jacob  M.  Arvey,  chairman  of  the  Mayor's 
Radio  Commission  of  Chicago  will  dis- 

cuss "Activities  of  the  Municipality  in 
Radio";  W.  H.  Lynas,  a  member  of  the 
Grand  Council  of  Radio  Manufacturers 
and  Merchandisers  of  Great  Britain,  who 

spoke  before  the  convention  of  the  Asso- 
ciation last  year,  will  again  address  those 

in  attendance  on  "Radio  Conditions  in 

Foreign  Fields";  Major-General  C.  M. 
Saltzman,  chief  signal  officer  of  the 

United  States  Army,  will  relate  the  ex- 
tensive use  of  radio  in  our  national 

defence. 
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YouCan 
Play  It 

ier  baxophone 
We  give  3  free  lessons  with  each  newinstr 
They  start  you.  Teach  yourself.  It's  great  furi*s practicing  because  you  learn  so  quickly.  El 
though  you  have  failed  with  some  other  inst 
ment,  you  can  learn  the  Buescher  Saxophone. 
And  it  will  make  you  the  most  popular  person 
in  your  set.  6  days'  free  trial  in  your  own  home, any  instrument.  No  obligations.  Easy  terms  if 
you  decide  to  buy.  Send  now  for  beautiful  free 
literature  A  postal  brings  liberal  proposition. 
Address: 

Buescher  Band  Instrument  Co.   '" 
1520  Buescher  Block  Elkhart,  Indiana 

$75AWEEK 
BUILDING  RADIO  SETSUL 

Join  the  Radio  Association  of  Amer- 
ica.    Learn  how  to  build  and  repair 

sets.    The  Association  will  train  you- 
start  you  out  in  business,  if  you  wish. 

Be   the    radio    "doctor"   of   your   com- 
munity.     $3    an   hour   upwards   easily 

made. 

Earns  $500  In  Spare  Hours 
"I  have  at  last  found  myself,"  writes 
Lyle  Follick,  Lansing,  Mich.  "I  have  al- 

ready made  over  $500.00."  Werner  Eichler. 
Rochester,  N.  Y.,  writes,  " — have  made 
over  $50  a  week  in  my  spare  time."  Our 
members  are  starting  radio  stores,  in- 

creasing their  salaries,  securing  better 
positions,  passing  radio  operator  examin- 

ations, earning  big  money  in  spare  time. 
Join  Association  Now! 

Are  you  interested  in  Radio  for  pleasure 
or  profit?  Join  now  because  we  have  a 
Special  Plan  whereby  your  membership 
need  not  cost  you  a  cent.  Only  limited 
number  of  these  memberships  acceptable. 
Write   now   for   details — before   it   is    too 

■Mail  This  Coupon- 
RADIO    ASSOCIATION    OF    AMERICA. 
Dept.  25 — 4513    Ravenswood    Ave.,    Chicago. 
Send   me    details   of   your    Special   Radio   Associ- 

ation   Membership    Plan. 

Address.. 
City   

When  Radio  Was  Young 
(Continued  from  page  18) 

connection  with  these  demonstrations 
and  lecture  engagements  new  experiences 
were  constantly  being  met  with.  At  the 
State  Fair,  the  coherer  had  a  tendency 
at  times  to  go  off  in  the  most  erratic 
manner  when  the  sending  apparatus  was 
not  operating,  resulting  in  many  a  laugh 
on  the  demonstrator.  It  was  not  until 
noon  of  the  second  day  that  he  connected 
the  peculiar  behavior  of  the  coherer  with 
the  discharges  of  a  large  Toepler-Holz 
machine  used  by  a  lightning-rod  agent  in 
an  adjoining  building. 

Another  occasion  when  the  coherer 
disgraced  itself  was  in  a  church  in  a  small 
town  in  southeastern  Nebraska.  It  was 

mid-winter  and  very  cold  with  a  deep 
blanket  of  snow  on  the  ground.  After 
arriving  in  the  afternoon,  the  apparatus 
had  been  taken  to  the  church,  set  up  and 
thoroughly  tested  out  in  spite  of  the  low 
temperature.  The  janitor  arrived  at 

about  six  o'clock  and,  while  the  lecturer 
was  enjoying  a  fine  dinner  at  a  home 
near-by,  he  proceeded  to  crowd  the 
furnace  to  its  fullest  capacity.  The  church 

was  in  poor  repair  and  by  seven-thirty 

the  room  was  at  a  temperature  of  80° 
F.  and  the  air  saturated  with  moisture, 
the  latter  being  caused  by  snow  which 
had  blown  into  the  attic,  melted,  and 
dripped  through  the  ceiljng  to  the  room 
below.  Vapor  particles  became  con- 

densed inside  the  coherer  so  that  its 

operation  became  altogether  undepend- 
able  and  spoiled  the  best  part  of  the 
demonstrations. 

Radio   Explosions 

The  explosion  of  gunpowder  by  radio 
was  planned  to  come  at  an  unexpected 
time  for  the  audience  itself  so  as  to  make 

the  experiment  more  effective.  Some- 
times it  gave  even  more  startling  results 

on  persons  not  in  the  audience.  On  one 
occasion  a  bomb  had  been  placed  in  the 
hall  just  outside  the  laboratory  door  in 
the  school  building.  A  ninth  grade  class 
passing  through  the  same  hall  at  the 
time  was  badly  frightened  by  the  sudden 
explosion.  At  another  time,  while 
demonstrating  in  a  church,  the  bomb 
was  placed  outside  by  opening  a  window 
near  the  platform.  The  usual  group  of 

hangers-on,  so  characteristic  of  the  small 
town,  on  hearing  the  window  open  hur- 

ried around  to  the  side  of  the  church 

with  the  expectation  of  being  able  to 
hear  and  see  without  paying  the  price  of 
admission.  This  plan  was  suddenly 
abandoned  a  few  seconds  later  when  the 

lecturer  pressed  the  transmitting  key, 
to  the  great  amusement  of  the  audience. 

By  1910  the  coherer  has  been  replaced 
by  a  crystal  detector  and  the  induction 
coil  by  a  1000  watt  transformer,  better 

known  as  a  "stone  crusher."  Trans- 
mission over  1000  miles  by  amateurs 

began  to  be  rather  common  and  occasion- 
ally word  would  come  of  signals  having 

been  picked  up  on  ship-board  from  our 
experimental,  station,  9YD.  But  that 
is   a  different  story. 

A  quarter 
each  month  buys 

Radio  Age  and  the 

following  features: 

An  8  page  blueprint 
section;  complete 

list  of  broadcast 

stations,  accurate 
and 

up-to-the-minute; 

a  handy  log-a-wave 
chart  for  keeping 

track  of  your 

reception  records, 

and  a  wealth  of 

how  to-build 

articles,  written  for 

your  guidance  in 
easily  mastering  the 
details  of  radio 
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better  or  bigger 

value  for  your 
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Order  your  June 
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from  your 
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How  to  Secure  Amateur  Radio 
Licenses 

{Continued,  from  page  17) 
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Where  to  Apply 
1st  District:  Customhouse, 

Boston,  Mass.  States  of  Maine, 
New  Hampshire,  Vermont, 
Rhode  Island,  Massachusetts, 
Connecticut. 

2nd  District:  Old  Treasury 
Building,  New  York,  N.  Y. 
States  of  New  York  (county  of 
New  York,  Staten  Island,  Long 
Island,  and  counties  on  the 
Hudson  River  to  and  including 
Schenectady,  Albany  and  Rens- 

selaer) and  New  Jersey  (coun- 
ties of  Bergen,  Passaic,  Essex, 

Union,  Middlesex,  Monmouth, 
Hudson    and    Ocean). 
3rd  District:  Customhouse, 

Baltimore,  Maryland.  New  Jer- 
sey (all  counties  not  included 

in  second  district),  Pennsyl- 
vania (counties  of  Philadelphia, 

Delaware,  all  counties  south 
of  the  Blue  Mountains,  and 
Franklin  County),  Delaware, 
Maryland,  Virginia,  District  of 
Columbia. 

4th  District:  Haas-Ho:.ell 
Building,  Atlanta,  Geor  gia . 
States  of  North  Carolina,  Siuth 
Carolina,  Georgia,  Florida,  Ten- 

nessee,   Porto   Rico. 
5th  District:  Customhouse, 

New  Orleans,  La.  Strtes  of 
Alabama,  Mississippi,  Louisi- 

ana, Texas,  Arkansas,  Okla- 
homa,  New  Mexico. 

6th  District:  Customhouse, 
San  Francisco,  California.  States 
of  California,  Hawaii,  Nevada, 
Utah,  Arizona. 
7th  District:  L.  C.  Smith 

Building,  Seattle,  Washington. 
States  of  Oregon,  Washington, 
Alaska,  Idaho,  Montana,  Wy- 
oming. 
8th  District:  Customhouse, 

Detroit,  Michigan.  States  of 
New  York  (all  counties  not  in- 

cluded in  second  district),  Penn- 
sylvania (all  counties  not  in- 

cluded in  third  district),  West 
Virginia,  Ohio,  Michigan  (Lower 
Peninsula). 

9th  District:  Federal  Build- 
ing, Chicago,  Illinois.  Indiana, 

Illinois,  Wisconsin,  Michigan 
(upper  peninsula),  Minnesota, 
Kentucky,  Missouri,  Kansas, 
Colorado,  Iowa,  Nebraska,  South 
Dakota,    North   Dakota. 

The  headquarters  of  the  vari- 
ous districts  are  located  as  indi- 

cated above,  and,  in  addition 
at  this  particular  time,  branch 
offices  in  charge  of  Assistant 
Inspectors  or  Radio  Inspectors 
are  maintained  at  Norfolk, 
Virginia,  Savannah,  Georgia, 
and  Philadelphia,  Pennsyl- 
vania. 

tem  must  be  shown.  The  application 
must  specify  the  power  to  be  used  and 
may  be  made  for  the  use  of  continuous 
wave  telegraphy  (CW),  interrupted  con- 

tinuous wave  telegraphy  (ICW)  or 
radiophone.        Interrupted       continuous 

waves  may  be  produced  by  the  use  of 
un-rectified  alternating  current  power 
supply  to  the  plates  of  the  vacuum  tubes 
or  by  employing  a  chopper  or  interrupter. 
The  use  of  ICW  is  permissable  only  be- 

tween the  wave-lengths  of  170  and  180 
meters.  Radiophone  transmitters  may 
be  operated  between  170  and  180  meters 
and  also  in  the  band  between  83.28  and 
85.66  meters  (3600  to  3500  kilocycles). 
Transmission  by  means  of  continuous 
wave  signals  is  permissable  within  the 
following  bands: 

200  to  150  meters;  1500  to  2000  kilocycles 
85.7  to  75  meters;  3500  to  4000  kilocycles 
42.8  to  37.5  meters;  7000  to  8000  kilo- 

cycles 21.4  to  18.7  meters;  14,000  to  16,000 
kilocycles 

5.35  to  4.69  meters;  56,000  to  64,000 
kilocycles 

0.7496  to  0.7477  meter;  400,000  to 
401,000    kilocycles. 

Spark  transmitters  are  now  banned 
because  of  the  serious  interference  caused 

by  their  operation  and  to  decrease  further 
the  possibility  of  interference  with  broad- 

cast reception  the  use  of  conductive 
(direct)  coupling  in  amateur  transmitters 
is  no  longer  permitted  with  any  type  of 
transmitter,  except  where  loop  antennae 
are  used. 

The  maximum  power  input  which  may 
be  used  at  an  amateur  station  is  one 
thousand  watts  and  at  stations  located 
within  five  nautical  miles  of  a  naval  or 
military  radio  station  the  power  input 
must  not  exceed  five  hundred  watts.  The 
present  day  amateur  does  not  regret 
these  limitations  as  did  the  amateur  of 

a  few  years  ago  when  spark  transmitters 
were  used  exclusively  because  with  a 

power  input  of  a  few  watts  he  can  trans- 
mit distances  undreamed  of  with  appa- 

ratus then  available. 

Provisional  License 

TF  THE  application  for  license  is  ap- 
-*-  proved,  a  provisional  amateur  radio 
station  license  is  issued  for  a  period  of 
two  years  which  authorizes  the  operation 

of  the  apparatus  described  in  the  appli- 
cation at  the  specific  location  stated  in 

the  license.  A  station  call,  composed  of 
a  numeral  designating  the  radio  district 
and  followed  by  two  or  three  letters,  is 
assigned  and  must  be  transmitted  with 
every  call  or  communication.  This  call 

only  may  be  used  and  it  cannot  be  trans- 
ferred to  another  station  without  proper 

authority  being  secured.  Increase  in 
power,  changes  in  location  or  important 
changes  in  equipment  may  not  be  made 
until  a  new  application  has  been  filed, 
the  approval  of  the  Supervisor  secured 
and  the  license  amended. 

The  required  licenses  having  been 
secured,  the  amateur  may  proceed  with 
the  operation  of  his  station  in  accordance 
with  the  regulations  governing  such  sta- 

tions and  under  conditions  set  forth  in 
the  license  itself.  The  station  can  not 

be  operated  between  the  hours  of  eight 

and  ten  thirty  o'clock  in  the  evening  or 
during  the  broadcasting  of  church 
services  of  Sundays  on  wave  lengths 
between    150    and    200    meters   although 

f* 
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BradlepAmplifier 
Resistance-  Coupled 

PERFECT  AUDIO  AMPLIFIER 

THIS  compact  unit  is  a  ready-built, ready -to -install  audio -amplifier 
which  will  improve  any  radio  receiver  be- 

cause it  amplifies  without  distortion. 

Your  radio  receiver  will  be  improved 

by  using  the  Bradley- Amplifier.  It  is 
very  compact  and  will  fit  within  prac- 

tically any  radio  cabinet. 

Try  one  tonight  and  hear  the  diSerence. 

The  Bradley- Amplifier  is 

sold  in  a  dis- 
tinct! vecheck- 

ered  carton  by 

liable 
radio  dealers 
and  jobbers. 
Retail  Price 

$15.00 
ALLEN-BRADLEY  COMPANY 
289  Greenfield  Ave.,    Milwaukee,  Wis. 

^^ 

it  may  be  operated  at  any  time  on  the 
alloted  wave  lengths  below  85.7  meters, 
using  continuous  waves  only,  providing 
that  no  interference  is  caused  to  radio 
reception.  If  the  amateur  should  cause 
interference  on  the  broadcasting  wave 
bands,  the  Supervisor  of  Radio  upon 
receipt  of  complaints  will  withdraw  the 
privilege  of  operating  during  the  hours 
mentioned  until  such  time  as  the  amateur 

can  prove  that  he  has  eliminated  the 
cause  of  the  interference. 

The  amateur  radio  operators  of  the 

United  States  enjoy  unusual  opportuni- 
ties and  privileges.  That  these  are  very 

generally  appreciated  is  demonstrated 
by  their  efforts  to  be  of  service,  by  the 
number  of  amateurs  holding  responsible 
positions  in  the  industry  and  by  the  many 
developments  with  which  they  are 
credited. 

Not  Leaving 

T~\ESPITE  reports  to  the  contrary,  H. 
^-^  H.  Roemer,  director  of  sales  promo- 

tion of  the  Zenith  Radio  Corporation, 

has  not  left  the  employ  of  that  corpora- 
tion, according  to  a  statement  received 

by  Radio  Age. 
A  report,  printed  in  another  magazine, 

stated  Mr.  Roemer  was  going  with  a 

Bridgeport  concern,  which  the  Zenith 
organization  wishes  to  state  is  not 

correct. 

Please  mention  Radio  Age  when  writing  to  advertisers 
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/Gets  Everything 
But  Noise/ 

Read  this  convincing  letter  from 
a  man  who  has  "listened 

and    marveled": 

Kane  Antennae  Co.  Jan.  14th,  1926 
Dear  Sir: 

The  Kane  Antennae  sure  does  the  work.  It  has 
cut  down  local  interference  until  you  cannot  notice 
it.  Now  I  am  in  as  bad  a  place  as  can  be  found 
for  radio.  So  my  trouble  is  over  with  interfer- 

ence. Showing  you  that  I  am  more  than  satisfied, 
I  want  the  same  kind  of  a  Kane  Antennae  with 
aerial  and  counterpoise  for  my  home.  I  am  using 
this  one  at  the  store. 

CHAS.   MILLEB  CIGAK  STORE." 

Improves  Reception  60% 
Entirely  eliminates  all  power  noises  such  as  leaky 
transformers,      generators,       motor      hums,    Delco 
Plants,   etc.      Cuts   static   and   regeneration   howls 
and  saueals  in  two.     Dr.  Gehrig  of  Oakland.  Oalif ., 
says   it  improves   his    reception    fully   60   percent. 
Do   away   forever   with    disagreeable   noises. 

41    nn    Brings   BLUE   PRINT 
•pl.UU     Complete    Working    Drawings 

and    full   Instructions    for   erecting   this    wonderful 
Antennae.    Just  send  S1.00  (a  check  will  do.  Stamps 
not  accepted).     A  limited  number  available.     Send 
TODAY. 

KANE   ANTENNAE   CO. 

KANE  ANTENNAE 

FOR  CLEAR,  QUIET  "B"  POWER 

Storage  "B"  Battery 
Bible  cost.    Delivers  unfailing  powt.  „.- 
Approved  an-i  listed  as  Standard  by  leading  Radio  Authorities,  includ- 

ing Pop,  Radio  Laboratories,  Pop.  Sci.  Inst.  Standards,  Radio  News 
Lab.,  Lefax,  Inc.,  and     " Solid  Rubber   Case, Important  institutions.     Equipped 
heavy  class  jars,     Ae&vy  ragged  plates.     Order  yours  todayl 

SEND  NO  MONEY  *S&£?a  SEX i  s  received.  Extra  offer:  4  batteries  in  series  (96  volts) .  $10. 60. 
exp  essman  after  examining  batteries.    6  percent  discoai -  " with  order.  Mail  your  order  now! 

WORLD  BATTERY  COMPANY 

1  ship  day  order 

.m. 
pg£AM /in  equippea  wun  oa 

World 

FREE— Our  64-Page  Cat- 
alogue. Filled  With  Radio 

Bargains.     Write  Today! 
RANDOLPH    RADIO   CORP. 
159  N.  UNI  ON  AV.Dept.4  CHICAGO,  ILL. 

LOW-LOSS  COILS 
FRESHMAN  and  PFANSTEIHL  type  radio 

freauency   transformers.     D.  C.  C.  wire,  200*650 
wavelength.     Mounts  Included. 
Each  $.50  Set  of  Three  $1.25 
Guaranteed  or  money  refunded.     Specify  size  of 
condenser. 

KISSEL-CARMAN 
221S  Archer  Ave.  Chlcego,  III. 

Use  the  Log-a-Wave  Chart 
Page  64 

Ways    to    Protect    Inventions 
While  Making  Experiments 

(Continued  from  page  19) 

as  best  he  can,  the  particular  advantages 
of  the  invention  and  the  principles  of  its 
operation.  After  all  of  this  is  completed, 
the  inventor  should  take  the  paper  to  a 
notary  public  and  have  it  stamped  with 
his  seal  and  the  date.  Then  the  inventor 
should  take  it  to  two  or  three  or  more  of 
his  dependable  friends  and  permit  them 
to  carefully  read  and  examine  the  paper. 
The  invention  should  be  thoroughly 
understood  by  them.  It  will  not  do  to 
merely  permit  them  to  sign  the  paper 
without  reading  it  and  understanding  the 
invention.  The  reason  for  this  is  obvious. 
If  during  the  later  Court  litigation  the 
witnesses  are  requested  to  identify  their 
signatures,  the  sketches  and  descriptive 

matter,  the  inventor's  case  of  establishing 
priority  will  be  considerably  strengthened 
if  the  witnesses  are  able  to  state,  under 
oath,  that  the  sketches  and  descriptive 
matter  were  thoroughly  examined  and 
understood  by  them  on  the  date  their 
signatures  were  affixed. 

If,  however,  the  witnesses  can  only 
identify  their  signatures  and  are  unable 
to  state  whether  or  not  the  sketches  and 

descriptive  matter  were  on  the  sheet  when 
it  was  signed  by  them,  there  is  a  doubt 
whether  the  sheet  contained  all  or  any 
part  of  the  matter  at  that  time. 

An  Example 

QUITE  recently  an  inventor  was  un- 
successful in  obtaining  a  patent  be- 

cause he  had  permitted  the  witnesses  to 

sign  a  folded  paper  containing  a  descrip- 
tion of  his  invention.  It  was  not  difficult 

for  the  opposing  attorney  to  establish  a 
serious  doubt  in  the  minds  of  the  Court 

that  the  paper  contained  any  descriptive 
matter  on  the  date  it  was  signed  by  the 
witnesses. 

The  sheet  of  paper  should  also  contain 
an  explanation  why  it  is  being  prepared, 
and  when  the  inventor  intends  to  file 

an  application  for  a  patent. 
Of  course,  many  inventors  do  not  desire 

to  disclose  their  inventions  promiscuously 
before  the  patent  applications  are  filed. 
It  is  unnecessary  to  do  so,  if  the  applica- 

tion is  to  be  filed  immediately.  But  if 
the  invention  is  not  perfected  or  if  for  any 
reason  an  application  for  a  patent  cannot 
be  filed,  it  is  good  policy  to  disclose  the 
operative  parts  of  the  invention  to  de- 

pendable friends,  as  otherwise  when 
two  persons  are  working  independedly 
on  the  same  invention,  the  patent  rights 
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may  be  lost  to  the  negligent  individual. 
The  "Reduction  to  Practice"  of  an 

unpatented  invention  is  considerable  bet- 
ter evidence  to  establish  priority  than 

merely  having  descriptive  papers  signed 
and  witnessed.  That  is,  if  a  person  is 
unable  to  file  an  application  for  a  patent, 
he  should  at  once  build  it  and  put  it  into 
use.  This  method  establishes  priority  to 
the  date  the  invention  is  put  into  opera- 

tion. Obviously  persons  must  be  per- 
mitted to  see  the  invention,  otherwise 

there  would  be  no  witnesses  by  which  to 
prove  its  existence,  in  the  event  later 
litigation  makes  it  necessary.  The  per- 

sons who  see  the  invention  should  sign 
dated  papers  in  acknowledgment.  The 
inventor  should  keep  these  papers  for 
future  reference. 

Can't  Strip  Name  and  Sell  Sets 
An  order  was  signed  by  Judge  William 

Clark  in  the  United  States  District  Court 
for  the  State  of  New  Jersey  on  March 
12th  in  the  litigation  between  the  Chas. 
Freshman  Co.,  Inc.  and  Louis  Solow, 
trading  as  the  Solow   Radio   Company. 

In  this  litigation  the  defendant  ac- 
quired Freshman  Masterpiece  Receivers 

from  people  who  were  not  authorized  to 
sell  same  and  proceeded  to  sell,  advertise 
and  offer  for  sale  these  receivers  as  Fresh- 

man products  after  he  had  stripped  the 
receivers  of  the  name-plate  containing 
the  trade-mark  and  serial  number  of  the 
Freshman    Co. 

It  was  contended  by  counsel  for  the 
Freshman  Co.  that  this  was  a  form  of 

unfair  competition,  which,  if  allowed  to 
continue,  would  cause  great  injury  be- 

cause of  the  fact  that  its  good  will  was 

dependent  upon  the  ability  of  the  Com- 
pany to  have  its  trade-mark,  which  es- 

tablished its  good  will,  stay  with  its 
product  until  it  reached  the  ultimate 
consumer,  for  only  by  such  means  could 
its  good  will  be  maintained  and  extended. 

It  was  further  contended  that  unless 

this  practice  was  enjoined  unscrupulous 
manufacturers  would  be  able  to  dupli- 

cate in  size,  shape  and  appearance  the 
Freshman  receiver  and  advertise  their 

products  as  Freshman  products  with  the 
name-plate  of  the  Freshman  Co.  stripped 
therefrom. 

Judge  Clark  granted  a  preliminary 
injunction  restraining  the  defendant 
in  the  above  litigation  from  selling  or 
offering  for  sale  any  Freshman  products 
from  which  the  name-plate  or  trademark 
of  the  Freshman  Company  had  been 

stripped,  either  by  or  for  the  defendant. 

RADIO  AGE  SUBSCRIPTION  BLANK 
Radio  Age,  Inc. 

500  North  Dearborn  Street 
Chicago 

Gentlemen :    Please  enter  my  subscription  f 

Hour,  for  one  year,  beginning  with  the    

$2.50  A  YEAR 
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What  Price  Radio  Popularity  ? 

(Continued,  from  page  29) 

piano.  Somebody  who  knew  something 
about  radio  heard  him  and  immediately 
steered  him  to  a  studio. 

The  young  man  is  doing  pretty  well 

today.  He's  making  rolls  for  a  player 
piano  concern  and  he's  got  himself  the 
sweetest  kind  of  a  job  as  a  staff  artist  in  a 
studio.  Of  course  he  got  the  studio  job 
first.  The  job  with  the  player  piano 
concern  followed  in  natural  order. 

It  might  not  be  out  of  place  to  men- 
tion, right  here,  that  radio  has  done 

more  to  bring  musicians  and  singers  to 
the  attention  of  piano  roll  and  phono- 

graph record  manufacturers  than  any 
other  factor  in  the  amusement  world, 
with  the  exception,  of  course,  of  the 
stage.  In  many  ways,  radio  has  the 
edge  even  over  the  stage.  It  takes  a 
performer  years  to  become  known  on  the 

stage.  In  radio,  if  he's  clever,  he  can 
become  known  all  over  the  country  in  a 
few  months. 

What  price  radio  popularity! 

"Why  I've  done  in  two  years  what  it 
would  have  taken  me  15  to  do  in  vaude- 

ville," laughed  a  radio  favorite  to  me  the 
other  day.  "In  radio  you  can  become 
popular  almost  over-night.  What  other 
line  can  you  think  of  that  would  do  that 

for  you?" 
The  story  of  the  piano  player  who  went 

from  prison  walls  to  the  stage  of  the  best 
vaudeville  circuit  in  the  country  is  now 
history.  Any  number  of  people  are 
ready  to  admit  that  they  have  heard  far 
better  piano  players  than  this  particular 
one.  But  what  made  him?  Radio! 
That,  and  the  perhaps  unwitting  skill 
of  the  announcer  who  was  able  to  weave 
romance  into  the  sordid  background  of 
the  prison.  The  whole  country  went 
into  such  ecstasies  over  the  piano  play- 

ing of  this  man  that,  before  his  term  was 
up,  he  was  made  half  a  dozen  offers  for 
vaudeville  and  had  received  hundreds  of 
dollars  in  money  and  gifts.  I  am  told 
he  broke  house  records  in  practically 
every  town  he  visited. 

OTHER  radio  performers  have  ven- 
tured into  the  field  of  vaudeville  but 

not  with  the  same  degree  of  success.  I 
am  told  that  of  the  number  of  perform- 

ers who  have  tried  vaudeville  only  a 
meager  5  per  cent  of  them  have  proved 
legitimately  entertaining.  Radio  per- 

formers still  seem  better  suited  to  the 
quiet  of  the  studio  than  to  the  white 
blaze  of  the  footlights. 

It  isn't  all  roses,  though,  this  radio 
broadcasting.  The  fan  mail  tells  the 
story.  Let  it  begin  to  dwindle  and  the 
entertainer  might  just  as  well  prepare  to 
sing  his  swan  song.  Let  his  popularity 
wane  and  his  appearance  at  the  studio 
is  desired  about  as  much  as  a  good  case 
of  smallpox.  Gone  then  are  his  chances 
of  selling  the  popularity  that  radio  has 
given  him. 

Said  a  canny  radio  singer  not  long  ago, 

"I'm  going  to  get  mine  while  the  getting 
is  good.  I  don't  know  how  long  this  is 
going  to  last." 
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It  may  not  last  very  long  at  that. 

I'm  told  the  line  between  the  good  and 
the  mediocre  talent  is  being  more  firmly 
drawn  every  day.  Indeed,  I  have  been 
told  of  some  studios  who  employ  only 
their  own  staff  of  entertainers  and  who 
use  no  outside  talent  at  all.  Radio 
bookers  are  beginning  to  crop  up.  Every 
day  it  becomes  harder  for  the  amateur 
to  jump  into  the  ranks  and  get  himself 
"made"  over  the  air.  But  if  he  can 

make  the  leap;  if  he  can  hit  the  bull's-eye 
of  public  favor — well,  as  Briggs  would 
have  it,  it  sure  is  a  grand  and  glorious 

feelin'. 
Hawaii  and  South  Africa 
Linked  by  Ham  Radio 

VVTHAT  is  believed  to  be  a  world's 
'  *  record  for  two-way  short  wave  com- 

munication was  established  recently  when 
the  Ft.  Shafter  Signal  Corps  station  at 
Honolulu,  operating  on  a  wavelength  of 
36.5  meters,  carried  on  a  thirty-five 
minute  chat  with  amateur  station  0A4V, 

located  at  Johannesburg,  South  Africa. 
After  exchanging  greetings  between  the 

two  countries  a  daily  schedule  was  ar- 
ranged. 

The  estimated  distance  the  message 
was  sent  is  between  11,000  and  12,000 
miles,  but  in  spite  of  this  fact  strong 
signals  were  reported  by  both  parties. 
After  the  usual  preliminary  greetings,  the 
following  messages  were  exchanged: 

Greetings  half  way  around  world  from 
U.  S.  Army  and  Radio  Amateurs  of 
Hawaii — {signed)  6CDF. 
To  which  the  South  African  amateur 

replied: 
Go  ahead,  old  man.  I  called  you  yester- 

day but  you  did  not  get  me.  You  are  very 
loud  here.  Greetings  from  South  African 
amateurs  via  Relay  League  to  all  the  gang. 
Local  time  now  is  6:30  A.  M.  It  is  full 
daylight  here. 

The  South  African  message  received  in 
Honolulu  at  6:15  P.  M.,  and  it  is  interest- 

ing to  note  that  due  to  the  particular  time 
at  which  the  exchange  took  place,  the 
message  was  received  the  night  before  it 
was  sent. 

The  Hawaiian  station,  operated  by  Sgt. 

H.  W.  Wilson,  transmits  under  the  ama- 
teur call  6CDF,  and  is  also  the  experi- 

mental station  for  the  Signal  Corps  at 
Fort  Shafter.  At  the  time  the  communi- 

cation was  effected  very  low  power  was 

used,  and  it  is  the  opinion  of  Army  offi- 
cials here  that  a  new  record  has  been 

established.  Confirmation  from  Washing- 
ton is  being  sought  and  it  is  expected 

within  a  short  time. 

New  Method   to  Measure 

Frequencies 
THE  Bureau  of  Standards  has  a  new 

exceptionally  accurate  method  for 
measuring  the  frequency  of  tuning  forks, 
which  are  used  in  standardizing  wave- 
lengths. 

The  old  system  of  driving  the  tuning 

fork  by  the  "make  and  break"  method 
is  superceded  by  a  "continual  drive" 
which  gives  a  much  greater_degree  of 
accuracy. 

Control 

Volume 
With  This 

Modulator 

Plug 

WITH  your  radio  set operating  under 
full  power,  you  can  now 
regulate  tone  and  volume 

to  suit  your  mood,  by  sim- 
ply turning  the  knob  on 

this  Centralab  Modu- 

lator Plug!  Replaces  or- 
dinary loud-speaker  plug. 

Provides  perfect  control 
of  volume  from  a  whisper 

to  maximum,  without 

touching  the  tuning  dials 
or  rheostat.  Curs  down 

static  [interference, 

smooths  out  powerful 
local  stations,  and 

brings  through  pro- 
grams sweer  and  clear 

— improves  spring  and 

summer  reception  won- derfully. 

$2.50  at  your  radio 
dealer's — or  sent  di- 

rect if  he  cannot  sup- 

ply you.  Write  for literature  describing 

this  and  other  Cen- 
tralab controls. 

CENTRAL  RADIO 
LABORATORIES 

2CKeefe  Ave..  Milwaukee,  Wis 
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Holds  4  World  Records 
ALL  FULLY  VERIFIED 

( 1 )  Longest  distance  ever  received  on  a 
loop   aerial — 8,375   miles. 

(2)  Most  consistent  reception  of  stations 
6,000  to  8,000  miles  distant — 117  pro- 

grams  in  three  months. 
(3)  In  2  Yi  hours,  brought  in  six  different 

stations — all   over   6,000   miles   distant. 

NEW  REPORTS 

Dr.  Sidney  Kuh  of  Chicago,  Illinois,  writes:  "Have certificate  showing  reception  2LO  London  on  my 
World's  Kecord  Super  9  in  spite  of  adverse  conditions 
test    week — some    accomplishment    for    any    receiver." 

Mr.  M.  F.  Beaudoin,  Winter.  Wisconsin,  writes: 
"Constructed  World's  Record  Super  9  with  your  parts 
and  Instructions — On  North  Woods  trip  picked  up  118 
stations  in  six  hours — Got  Australia,  Mexico,  Alaska 
and  Cuba — California  stations  came  in  like  locals — 
Have  tried  best  receivers  made — Yours  (The  World's 
Record  Super  9)   outpoints  them  all." 

BUILD  IT  YOURSELF 

ALL  THE  PARTS 
Send  for  data  on  all  the  parts  necessary  to  make  an 
exact  duplicate  of  this  marvelous  receiver  together 
with  a  complete  book  of  instructions,  blue  prints,  etc. 
FREE.  Mr.  Scott's  story  of  the  development  of  his 
master  receiver  and  proofs  of  its  record-breaking  per- 

formances sent  on  receipt  of  stamped  and  addressed 
envelope. 

MATCHING 

Special  facilities  for  calibrating  and  match- 
ing    intermediate    frequency     transformers 

and  filters   to   match    them.      Call   or   write 
for  full  particulars. 

SCOTT  RADIO  LABORATORIES, 

35  S.  Dearborn  St.,  CHICAGO,  ILL. 

See  That  Screwy 
A  ■crew-driver  adjuati 
an  X-L  in  crowd-      ^ 

X-L 
VARIO 

DENSER 
RESULTS  in  easier  tuning,  more  distance,  volume  and 

clarity — greater  stability.    Indorsed  by  leading  radio authorities. 

Model  "N" 
A  slight  turn  obtains  correct  tube  oscillation  on  all  tuned 
radio  frequenoy  circuits.    Neutrodyne.  Roberta  twotube, 

Browning-Drake,
  
McMurdo  Silver's  Knockout,  etc.,  cap- acity range  1.8  to  20  micro-micro  farads.         Price  $1.00 

Model  "G" With  grid  clips  obtains  the  proper  grid 
capaoity  on  Cockaday  circuits,  filter 
and  Intermediate  frequency  tuning  in 
heterodyne  and  positive  grid  bias  in  all 
sete.  Capacity  range  .00016  to  .00055 
and  .0003  to  .001  micro  farads.  Price. 
J1.S0. 

X-L  Push  Post 
Push  it  down  with  your  thumb,  insert 
wire,  remove  pressure  and  wire  is  firmly, 
held.     Releases  instantly.     Price  15c. 

Information  on  Request 
X-L,  RADIO  LABORATORIES 

2424  Lincoln  Avenue  N.  Chicago,  111. 

Use  the  Log-a-Wave  Chart 
on  page  64 

Arctic  Expeditions  To 
Be  Radio  Equipped 

P>  ADIO  equipment  has  come  to  be  one 
-*-  *-  of  the  most  important  items  con- 

sidered by  Arctic  expeditions  these  days, 
when  communication  with  bases  is  re- 

quired on  polar  dashes  by  the  air  route. 
Commander  Byrd,  of  the  Navy  is  equip- 

ping his  ship  and  plane  with  the  latest 
medium  and  short  wave  apparatus,  for 
direct  communication,  relaying  news  to 
amateurs  and  experimental  tests. 

His  ship  the  S.  S.  Chantier  will  answer 
to  the  call  KEGK  on  either  spark  of  a  spe- 

cial short  wave  tube  set.  The  airplane 
will  be  furnished  with  the  latest  50-watt 
tube  set,  operating  on  61  and  44  meters, 
for  an  estimated  range  of  at  least  1000 
miles.  A  portable  short  wave  set  will 
also  be  carried  in  the  plane  for  use  in  the 
event  of  emergency  landings. 

The  radio  personnel  of  the  expedition 
includes  Chief  Operator  Lloyd  K.  Gren- 
lis,  of  Chicago,  and  operator  George  H. 
James  of  Manchester,  N.  H.  The  radio 
equipment  has  been  selected  by  Malcolm 
F.  Hanson,  who  designed  some  of  the 

apparatus. Captain  Wilkins  of  the  Detroit  Arctic 
Expedition  is  also  carrying  considerable 

radio  equipment,  including  a  short-wave 
airplane  transmitter  designed  by  Mr. 
Hanson.  His  plane  will  use  the  call 
KDA  in  transmitting  news  to  members 
of  the  North  American  Newspaper 
Alliance  on  60  and  44  meters. 

The  Amundsen-Ellsworth  Polar  Expe- 
dition which  plans  to  fly  towards  the  pole 

from  Spitzbergen  is  also  radio-equipped. 
The  U.  S.  Weather  Bureau  it  is  under- 

stood will  cooperate  by  transmitting 
weather  bulletins  to  the  Polar  fliers. 

Court  Upholds  Radio 
Injunction 

AFAR-REACHING  decision  clarifying 
the  status  of  certain  classes  of  radio 

broadcasting  was  seen  in  the  opinion 
handed  down  recently  by  the  Cook 
County  Appellate  Court,  sustaining  the 
John  P.  Bowles  Company,  cattle  brokers, 
in  an  injunction  against  the  Chicago 
Livestock  Exchange,  restraining  that 
organization  from  interfering  with  the 
daily  broadcast  market  reports  by  remote 
control  from  the  stockyards  over  WHT, 
which  is  conducted  as  a  public  service  by 
the  brokerage  concern. 

The  injunction  is  the  outgrowth  of  a 
resolution  adopted  by  the  Livestock 
Exchange  effective  December  1,  restrain- 

ing any  member  of  the  concern  from 
broadcasting  market  reports.  The  legal 
ruling  was  first  granted  by  the  Circuit 
Court  and  appealed  by  the  Livestock 
Exchange  to  the  Appellate  branch. 

The  Bowles  Company  has  conducted 
a  remote  control  market  service  over 
WHT  direct  from  its  offices  at  the  stock- 

yards, for  nearly  a  year.  The  character 
of  the  service  was  such  as  to  have  a 
tangible  effect  on  the  market,  regulating 

shipments  according  to  the  state  of  visi- 
ble supplies.  Business  of  the  broadcast- 
ing brokers  became  so  great  that  other 

members  of  the  exchange  sought  to  re- 
strain the  company  from  further  use  of 

this  medium. 

POLK'S  REFERENCE  BOOK 
FOR   DIRECT  MAIL  ADVERTISERS 
Shows  how  to  increase  your  business  by 

the  use  of  Direct  Mail  Advertising,  60  pages 
full  of  vital  business  facts  and  figures.  Who, 
where  and  bow  many  prospects  you  have. 
Over  8,000  lines  of  business  covered. 

Write  for  your  FREE  copy. 

R.  L.  POLK  &  CO.,  Detroit,  Mich. 
599  POLK    DIRECTORY    BUILDING 

i  "  Branches  In  principal  cities  of  U.   S. 

YOU  CAN  GET 
Greater    reflex crystal  set 

BROWNLIE 
VERNIER  DETECTOR 

$2.00  At  your  dealer  or  Direct. 
ROLAND  BROWNLIE  &  CO. 

21  Sander.  St.  MedfordMau. 

Readers 
of  Radio  Age 

are  invited 

to  give  us  their 
comments  on  the 

Golden  Rule  four 

tube  receiver  to 

be  described  in 
full  in  the  June 

issue  of  Radio  Age, 
Order  your  copy 

now— 25c  from 

your  newsdealer— 
or  better  still, 

make  use  of  handy 

subscription  blank 
elsewhere  in 

this  magazine. 
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Use  Hints  for  Your  Harmonics 

Experiments 

(Continued  from  page  22) 

data   is   most    conveniently   recorded   in 
Table   III. 

This  table  is  of  course,  not  complete 
but  it  illustrates  the  method  of  deter- 

mining which  harmonics  of  the  oscillator 
and  broadcasting  station  are  utilized. 
Ignoring  the  quantities  in  brackets  for 
the  moment  (these  have  not  been  deter- 

mined as  yet)  let  us  note  that  the  other 
data  in  this  table  are  from  the  first 

experiment.  A  beat  note  marked  "Faint" 
is  obtained  at  a  dial  setting  of  57.6. 
What  is  the  fundamental  wavelength  of 
the  oscillator  given  by  this  dial  setting? 
From  the  discussion  following  the  first 
experiment  this  problem  can  be  expressed 
by  proportion  thus: 
1st  dial  setting     /1st  wavelength  V 

■J 

J 
2d  dial  setting     \unknown  wavelength. 

14.4      Z62.4   V 
57.6      Vunknown  wavelength/ 

which,  unknown  wavelength  =128.4  met- 
ers. 

This  shows  that  an  adjustment  of  the 
oscillator  of  124.8  meters  gives  zero 
beat  with  the  broadcasting  wavelength  of 
312  meters,  or  to  put  it  somewhat  differ- 

ently, a  harmonic  from  each  of  these 
wavelengths  gives  zero  beat.  The  ques- 

tion is,  then,  which  harmonic  of  the 
broadcasting  station  and  which  har- 

monic of  the  oscillator  is   utilized? 

To  determine  this  we  must  divide 
124.8  by  a  whole  number  and  312  by 
another  number  such  that  the  two 

resulting   numbers   are   identical.      Thus 

it  is  found  that- 
124. 

.f=<„ and 

this    shows    that    the    second    harmonic 
gave  zero  beat  with  the  fifth  harmonic 

of  the  broadcasting  station.     This  same  ' 
method  may  be  followed  in  determining 
other   harmonics. 

Good  Knowledge 

TF  you  have  followed  through  these 
J-  three  experiments  you  will  have 
obtained  a  good  knowledge  of  harmonics. 
Imagine  that  these  experiments  are 
repeated  by  substituting  a  second  gen- 

erator for  the  broadcasting  station  and 
that  the  two  generators  are  placed  near 
each  other.  We  can  now  perform 
exactly  the  same  experiments  as  before 
except  that  we  will  now  be  able  to 

adjust  both  generators  (one  "generator" 
was  formerly  the  broadcasting  station). 
This  of  course  permits  greater  flexibility 
in  the  experiments  and  has  a  useful 

application  in  the  calibration  of  wave- 
meters.  In  this  case  the  beats  are 

generally  detected  in  phones  connected 

in  the  plate  circuit  of  one  of  the  gen- 
erators. The  receiving  set  may  be 

used  to  pick  up  a  distant  transmitting 

station  of  known  frequency  or  wave- 
length in  order  to  obtain  an  initial  point 

for    the    wavemeter    calibration. 

Your  experiments  with  harmonics  will 

be  greatly  simplified  if  you  make  a  pre- 
liminary   calibration    of    the    oscillator 

Price  $1.10 

Jewell 
Lightning 
Arrester 
"Approved  by  Under- 

writers For  Both  Indoor 

and  Outdoor  Installa- 

tions." 

CDon't  take  any 
chances.  Conform 
with  the  radio  code 
of  the  National  Board 
of  Fire  Underwriters. 

CThe  Jewell  Arrest- er has  a  beautiful 

brown     porcelain 

Jewell  Electrical  Instrument  Co. 
1650  Walnut  St.,  Chicago 

•'26  Years  Making  Good  Instruments" 

Embodying  the  Genuine  BROWNING-DRAKE  Transformer 
and  also  the  National  Equimeter 

(Straight  Line  Wave  Length) 
CONDENSERS 

and  the 
National  Velvet  Vernier  DIALS 
These  parts  give  amazing  results  to 

amateur  Set  Builders. 
Nationals   are  standard — their  efficiency  prored. 

Send  for  Bulletin  10S-RA 
NATIONAL  COMPANY,  Inc. 

W.  A.  READY.  President 
110  Brookline  St.  Cambridge,  Mass. 

BD1-A BD2-A (Patents  pending) NATIONAL  Tuning 
NATIONAL   Tuning 

Unit  BD2-A,  com- 
prising genuine 

BROWNING- the     BROWNING- DRAKE  Inductance  Coil UKAKJi  Transformer 
and    NATIONAL   Con- and  NATIONAL 
denser. Condenser. 

PRICE  $9.25 PRICE  J12.75 

and  plot  curves  giving  frequencies  or 
wavelengths  over  the  range  of  condenser 
settings.  Most  experiments  will  require 
substituting  different  coils  in  the  oscil- 

lator circuit  and  this  requires  a  separate 
curve  for  each  coil.  This  calibration 

can  be  obtained  from  broadcasting  sta- 
tions or  other  stations  of  known  wave- 

lengths, by  the  use  of  harmonics  and 
by  remembering  the  relationship  between 
wavelengths  and  dial  settings  of  the 
oscillator  condenser. 

TN  all  experiments  requiring  an  ad- 
*-  justment  of  the  oscillator  to  pro- 

duce zero  beat  with  the  incoming  signal, 

Please  mention  Radio  Age  when  writing  to  advertisers 
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No  guessing,  less  wiring  and — no  grief — with 
AMPERITE.  Eliminates  hand  rheostats. 
AMPERITE  is  the  only  perfect  filament  control. 
Specified  in  all  popular  construction  sets.  Price  $1.10. 

<^£*4iatl  (Company 
Dept,  R.  A.-5  50  Franklin  Street,  New  York  Gity 

tC3S£3W-V  Write  for 

%\&.       FREE Hook-ups 

Ml. 
She  "SELF-ADJUSTING"/?/^/^/ 

A  regular  $25  loud  speaker  fox 
$16.  Loud,  clear,  mellow  tone. 
Bell  13K  in.  diameter,  horn 
22  in.  high,  equipped  with 
Lakeside  Adjustable  Unit. 
Agents  wanted,  write  for  par- 
ticulars. 

Lakeside  Supply  Co. 
73  W.  Van  Buren  St,  Chicago 

Radio  Built  for  the  Years  to  Come 

BECOME  ARMHOIXPERI 
-J  MONTHS 
Stvdy 
stHOME 

fill..     If  you  cm  f.id  ■■>■•  id  »,   .ln.pl..  mo.lni.a 
"■"■'      Thou.io.4f,  of  Million; 

if  ™J°''m.™°T  SP"o"i    «S    hot    'liniiouolooeh.fi.™""!  "."  SS. 
Wni.  Luiwui  "*r"It°I|V  '°  "*""  i'VCli*  "  m"L   i'  '  c'e'/H 

MARVELOUS  NEW 
AUDIO  TRANSFORMER 
adds  a  musical  qualityto  any  set  far 
beyond  anything  you  ever  heard 

thus  eliminating  distortion.  Brings 
out  the  vita  harmonics  and  over_ 

tones  of  music.  Price  $7.00-  Write" 
Ka/as  Electric  Co.,    Depl.1090,    4042  N.  Rockwell  St.,  Chicago 

Mailing  Lists 
Will  help  you  increase  sales 

id  for  FREE  catalog  giving  count* 
prices  on  thousands  of  classiaed 

m 
I   PRO 
I      SEND  A  8KETCH 
I       YODB  INVENT* 

Ifri 
Inaj 

PATENTS 
PROMPTLY  PROCURED 
HEND  A  8KET-"  - YODB  INVEb 

CprC  INVENTION  RE- r  nXCcoRDING  BLANK 

MAIL     TO-DAY 

one  should  assume  that  the  beat  notes 
are  radiated  and  make  the  adjustments 
at  such  times  when  the  minimum  inter- 

ference will  result  to  other  receiving 
sets. 

If  you  are  fortunate  enough  to  have 
that  latest  addition  to  radio,  the  quartz 
crystal  oscillator,  you  will  find  that  a 
study  of  harmonics  as  outlined  in  this 
article  is  of  great  assistance  in  becoming 
familiar  with  this  device.  If  you  do 
not  already  possess  a  quartz  oscillator 
you  probably  will  sooner  or  later,  if  you 
belong  to  the  experimental  group  of 
radio  fans.  The  operation  of  the  quartz 
oscillator  is  very  similar  to  that  of  the 
ordinary  oscillator  with  the  important 
difference  that  the  former  will  oscillate 

at  certain  definite  fundamental  fre- 
quencies, usually  three,  and  that  these 

frequencies  remain  constant  ad  infinitum. 
Like  the  ordinary  oscillator,  the  quartz 
oscillator  has  numerous  harmonics  and 

these    are    generally    quite    pronounced. 

General  Insulate's  New 
Star- Insulate 

AN  item  on  page  45  of  the  April  number 
of  Radio  Age  stated  the  General  In- 

sulate Co.  had  developed  a  new  moulding 

compound  in  connection  with  the  mould- 
ing of  bakelite. 

This  statement  was  in  error.  The  line 

should  have  read  "The  General  Insulate 
Co.,  has  developed  a  new  moulding  com- 

pound known  as  'Star-Insulate'."  This 
has  nothing  to  do  with  bakelite  since  it 
is  a  different  process. 

Radio  Age  is  glad  to  make  this  correc- 
tion in  the  interest  of  accuracy. 

Chain  Broadcasting  Was 
Forecast  By  Radio  Age 

t^ORECASTING  the  advent  of  chain. 
*■  broadcasting  and  the  relay  method  of 
covering  the  nation  with  a  network  of 
radio  stations,  Radio  Age  in  April,  1923, 
published  a  complete  article  together  with 
maps  and  charts  written  by  L.  J.  Lesh, 
outlining  the  method  by  which  super- 

power could  be  accomplished  from  an 
engineering  standpoint. 

The  article  is  interesting  from  the  angle 
that  such  a  scheme  is  now  working  success- 

fully and  used  by  the  larger  broadcasting 
interests. 

TN  CONNECTION  with  the  Haitian 

*•  educational  program,  American  High 
Commissioner  John  Russell,  reports  to 
the  Secretary  of  State  that  the  Haitian 
Government  has  appropriated  funds  for 
the  erection  of  a  broadcasting  station 
at  Port-au-Prince.  This  public  broad- 

caster will  be  of  one  kilowatt  power 
and  will  start  transmitting  to  the  natives 
this  spring.  It  is  the  plan  to  install 
receiving  sets  in  the  market  places  of 
the  important  towns  where  the  people 
assemble  on  market  days.  Short  talks 
in  Creole,  the  language  of  the  illiterate 

peasants,  will  be  delivered  on  such  sub- 
jects as  education,  the  Haitian  laws, 

and  agricultural  problems,  such  as 
planting  and  caring  for  coffee  and  cotton. 

The  Magazine  of  the  Hour 

If s  Easy 
toBuild  a 
Powerful  Set 
Using  the  New  and 
Improved  FRESHMAN *TRF "  Low  Loss  Kit 

'959 
Straight  Line  Wave  Length 
Condensers  With  Low  Loss 
Self  Balanced  Coils    •    •    • 
These  are  the  iden-    f£ 
tical  units  which  rf 
have    made    the 
FRESHMAN 
MASTERPIECE 

factory  built  Receivers  the  World!* 
Greatest  Radio  Sets. 

Complete  instructions  for  building 
this  powerful  five  tube  receiver, 
written  in  plain  everyday  English, 
together  with  actual  size  schematic 
wiring  diagram,  are  furnished  with 

every  FRESHMAN  UTRF"  Kit, 
Sold  by  Authorized 
Freshman  Dealers  Only  I 

CHAS.  FRESHMAN  CO.,  Im. 
Freshman  Building,  New  York 

161*  W.  Washington  Blvd.,  Chicago 

Radio  Briefs 

WM.  E.  DOWNEY,  technical  radi
o expert  of  the  Department  of 

Commerce  has  left  Washington 

for  a  special  inspection  trip  in  the  two 
southeastern  radio  districts.  Mr.  Dow- 

ney, who  is  also  rated  as  Supervisor  of 

Radio  will  visit  the  Department's  head- 
quarters, cooperating  with  Supervisor 

Major  Walter  Van  Nostrand,  at  Atlanta, 

in  the  Fourth  Radio  District  and  Super- 
visor T.  G.  Deiler,  of  the  Fifth  District 

at  New  Orleans.  His  survey  of  radio 
conditions  in  the  southeastern  states 

will  probably  require  several  weeks. 

Please  mention  Radio  Age  when  writing  to  advertiser* 
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Farm  Homes  and  the  Radio;  People's Preference  Shown 
ALMOST  one-fifth  of  the  farm  hom

es 
in  the  United  States  have  radio 

sets.  This  angle  on  rural  life 
comes  to  light  in  a  nation-wide  survey 
of  more  than  eighteen  thousand  farm 
homes  which  is  being  made  by  the  farm 
women  themselves,  under  the  guidance 

of  Mrs.  Mary  C.  Puncke|  of  the  Sears- 
Roebuck  Agricultural  Foundation. 

Although  the  silver  tongued  salesman 
may  sell  the  farmer  his  radio  set  as  a 
business  investment,  once  it  is  installed 
in  the  home  its  chief  function  is  enter- 

tainment so  far  as  the  man  of  the  house 
is  concerned. 

Twenty-five  per  cent  of  them  prefer 
music  to  any  other  program;  24  per  cent 
are  making  the  most  of  the  practical 
side  of  radio  using  them  regularly  to  get 
the  daily  weather  and  market  reports. 
This  is  especially  true  among  corn  belt 
farmers,  in  Iowa,  Illinois,  Missouri, 
Indiana  and  Ohio,  where  42  per  cent 
state  that  they  rely  almost  entirely  on 
weather  and  market  information  which 
their  radio  brings  them.  Down  in  the 
cotton  country,  both  east  and  west  of 
the  Mississippi,  farmers  still  pronosti- 
cate  coming  weather  events  by  the  look 
of  the  sky  and  the  smell  of  the  wind; 
3  per  cent  only  give  this  as  an  important 
feature  of  their  radio  programs. 

The  farmer  is  just  waking  up  to  the 
educational  value  of  his  radio  set.  Only 
16  per  cent  are  especially  interested  in 
the  farm  schools  and  lectures  offered  by 

Universities  and  other  agricultural  or- 
ganizations. Radios  are  relatively  few 

in  the  cotton  states  west  of  the  Missis- 
sippi, Texas,  Oklahoma,  Mississippi, 

Louisiana,  but  26  per  cent  of  them  are 
tuned  in  regularly  to  the  call  of  the  school 
bell.  Twenty-three  per  cent  of  the  wheat 
belt  and  20  per  cent  of  the  corn  belt 

farmers  are  going  to  school  fairly  regu- 
larly via  radio.  These  three  are  the 

sections  best  served  by  stations  which 
specialize   in   programs  for  farm   folk. 

CHURCH  and  sports  via  radio  make 
little  appeal  to  the  farmer,  according 

to  his  wife's  report  on  him,  and  he  still 
prefers  to  get  his  political  opinions, 
first  hand,  at  the  general  store. 

Farm  women,  as  a  rule,  like  the  house- 

hold home  makers'  programs  best,  for 
41  per  cent  tune  in  on  these  most  fre- 

quently. Thirty-one  per  cent  prefer 
musical  programs,  8  per  cent  want  lec- 

tures; 1  per  cent  are  especially  interested 
in  farm  talks  on  gardens  and  poultry 
and  3  per  cent  enjoy  their  radios  most 
for  the  church  services  and  sacred  music 
it  brings  them. 

The  thrifty  housewives  of  New  Eng- 
land poll  the  largest  vote  for  the  home 

makers'  hour,  with  its  hints  on  economics 
and  new  recipes;  corn  belt  farm  wives 
run  them  a  close  second,  probably  due  to 
the  circumstances  that  these  two  sections 
are  close  to  stations  which  specialize 
in  programs  of  help  and  interest  to  rural 
homes. 
Farm  women  in  the  tobacco  lands, 

Kentucky  and  the  Virginias,  will  tune 
in  on  anything,  just  so  it  is  music,  and 

they  likewise  are  the  most  enthusiastic 
about  church  and  religious  programs. 
Women  in  the  cotton  growing  states 

west  of  the  Mississippi,  like  their  hus- 
bands, enjoy  the  serious,  educational 

programs;  37  per  cent  will  always  fish 
around  in  the  ether  after  a  lecture. 

But  farm  folk  on  the  whole  are  not 

prone  to  be  fussy  about  the  kind  of  enter- 
tainment they  can  get  over  the  air; 

18  per  cent  of  the  men  and  16  per  cent 
of  their  wives  refuse  to  state  a  preference 
because  they  like  it  all  so  well. 

The  most  radios  are  found  in  the  New 

England  States,  New  York  and  Penn- 
sylvania where  they  have  invaded  38 

per  cent  of  the  homes.  The  central  corn 
belt,  Iowa,  Missouri,  Illinois,  Indiana 
and  Ohio,  run  a  close  second,  33  per  cent. 
But  the  eastern  cotton  states  should  be 

the  radio  salesman's  paradise,  for  radio 
has  found  its  way  into  only  3  per  cent 
of  the  homes. 

The  survey  covers  18,456  typical 
American  farm  homes  in  forty  -two  states, 
and  was  gathered  by  some  twelve  hun- 

dred scouts  or  observers,  each  of  whom 
studied  carefully  the  conditions  in  a  small 
group  of  homes  in  her  own  neighborhood; 
The  survey  is  being  made  in  an  effort 
to  help  the  farm  woman  herself  find  out 
how  her  home,  her  working  conditions, 
her  chances  for  social  life  and  health 
protection  for  her  family  compares 
with  those  of  women  in  other  walks  of  life. 

STATEMENT  OF  THE  OWNERSHIP,  MANAGEMENT, 

Of  Radio  Age,  published  monthly  at  Mt.  Morris,  Illinois,  for 
April   1,    1926. 
State  of  Illinois  \ 

County  of  Cook  /  M- Before  me.  a  Notary  Public  in  and  for  the  State  and  county 
aforesaid,  personally  appeared  Frederick  A.  Smith,  who, 
having  been  duly  sworn  according  to  law,  deposes  and  says 
that  he  is  the  President  of  the  Radio  Age  and  that  the  follow- 

ing is,  to  the  best  of  his  knowledge  and  belief,  a  true  state- 
ment of  the  ownership,  management  (and  if  a  daily  paper, 

the  circulation),  etc..  of  the  aforesaid  publication  for  the 
date  shown  in  the  above  caption,  required  by  the  Act  of 
August  24,  1912,  embodied  in  section  411,  Postal  Laws  and 
Regulations,  printed  on  the  reverse  of  this  form,  to  wit: 

1.  That  the  names  and  addresses  of  the  publisher,  editor, 
managing  editor,  and  business  managers  are:  Publisher, 
Radio  Age.  Inc.,  F  A.  8mith.  President,  500  N.  Dearborn 
St.,  Chicago,  111.;  Editor,  Frederick  A.  8mith.  500  N.  Dear- 

born St.,  Chioago.  111.:  Managing  Editor,  Frederick  A.  Smith. 
500  N.  Dearborn  St.,  Chicago,  111.:  Business  Manager, 
M.  B.  Smith,  600  N.  Dearborn  St.,  Chicago,  IU. 
2.  That  the  owners  are:  (If  owned  by  a  corporation, 

its  name  and  address  must  be  stated  and  also  immediately 
thereunder  the  names  and  addresses  of  stockholders  owning 
or  holding  one  per  cent  or  more  of  total  amount  of  stock. 
If  not  owned  by  a  corporation,  the  names  and  addresses  of 
the  Individual  owners  must  be  given.  If  owned  by  a  firm, 
company,  or  other  unincorporated  concern,  its  name  and 
address,  as  well  as  those  of  each  individual  member,  must 
be  given.)  Radio  Age.  Inc.,  500  N.  Dearborn  St..  Chicago, 
111.:  Frederick  A.  8mith,  500  N.  Dearborn  St..  Chioago.  111.; 
M.  B.  Smith.  500  N.  Dearborn  St..  Chicago.  IU.:  J.  H.  Loh- 
beok,  6429  Cates  Ave..  St.  Louis,  Mo. 

3.  That  the  known  bondholders,  mortgagees,  and  other 
seourity  holders  owning  or  holding  1  per  cent  or  more  of  total 
amount  of  bonds,  mortgages  or  other  securities  are:  (If 
there  are  none,  so  state.)       None. 

4.  That  the  two  paragraphs  next  above,  giving  the  names 
of  the  owners,  stockholders,  and  security  holders,  if  any. 
contain  not  only  the  list  of  stockholders  and  security  holders 
as  they  appear  upon  the  books  of  the  company  but  also,  in 
cases  where  the  stockholder  or  seourity  holder  appears  upon 
the  books  of  the  company  as  trustee  or  in  any  other  fiduciary 
relation,  the  name  of  the  person  or  corporation  for  whom 
such  trustee  is  acting,  is  given;  also  that  the  said  two  para- 

graphs contain  statements  embracing  affiant's  full  knowledge and  belief  as  to  the  ciroumstances  and  conditions  under 
which  stockholders  and  security  holders  who  do  not  appear 
upon  the  books  of  the  company  as  trustees,  hold  stock  and 
securities  in  a  capacity  other  than  that  of  a  bona  fide  owner; 
and  this  affiant  has  no  reason  to  believe  that  any  other  person, 
association,  or  corporation  has  any  interest  direct  or  in- 

direct in  the  said  stock,  bonds,  or  other  securities  than  as 
so  stated  by  him. 

5.  That  the  average  number  of  oopies  of  each  issue  of 
this  publication  sold  or  distributed,  through  the  mails  or 
otherwise,  to  paid  subscribers  during  the  six  months  pre- 

ceding the  date  shown  above  is:  (This  information  is  required 
from   daily   publications   only.) FREDERICK  A.  SMITH, 

Editor,  publisher. 
Sworn  to  and  subscribed  before.me  this  25th  day  of  March. 1926. 

IRENE  LAUER, 

(My  commission  expiree  Sept.  4,  1926.) 

Shows    how    to    get  —  greater    distance,  more 
volume,  amazing  selectivity,  finer  tone 

Science  has  discovered  a  new  principle 
in  radio  amplification  ...  a  striking 
new  development  that  is  bringing  un- 

heard of  results.  This  principle  is  found- 
ed upon  a  new  kind  of  coil — the  Erla 

Balloon  Circloid.  It  brings  4  distinct 
improvements.  These  are  explained  in  a 
fascinating  book  just  published  and  being 
mailed  free. 

Edition  limited — Write  today 
Get  this  book  and  read  about  this 

newest  scientific  radio  principle.  See  the 
many  different  circuits  in  which  it  may 
be  used.  Find  out  how  you  can  turn 
your  present  set  into  the  latest  example 
of  radio  engineering — and  at  a  remark- 

ably small  cost.  There  are  only  a  limited 
number  of  these  books,  so  you  must 
write  immediately. 
Address  Electrical  Research  Laboratories 
2500  Cottage  Grove  Ave.,  Dept.  65-D.     Chicago.  III. 
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Correct  List  of  Broadcast  Stations 
Westinghouse  Electric  &  Mfg.  Co._.East  Pittsburgh,  Pa.  309 
Radio  Electric  Co       Devils  Lake,  N.  D.  231 
Newhouse  HoteL   Salt  Lake  City,  Utah  246 
Nebraska  Buick  Auto  Co       Lincoln,  Neb.  341 
McArthur  Bros.  Mercantile  Co.....   -...Phoenix,  Ariz.  273 
A.  E.  Fowler     San  Jose,  Calif.  217 
Independent  School  Dist     Boise,  Idaho  280 
F.  A.  Buttrey  &  Co     ..._       -..Havre,  Mont.  275 
W.  K.  Azbill     —-San  Diego,  Calif.  216 

Kimball-Upson  Co       Sacramento,  Calif.  248 
Leese  Bros           Everett,  Wash.  224 
School  District  No.  One   Trinidad,  Colo.  238 

Bishop  N.  S.  Thomas     Laramie,  Wyo.  270 
Nielson  Radio  Supply  Co   Phoenix,  Ariz.  238 
St.  Michaels  Cathedral       Boise,  Idaho  278 
Magnolia  Petroleum  Co   Beaumont,  Texas  316 
First  Baptist  Church   Shreveport,  La.  250 
South  Dakota  State  College     Brookings,  S.  D.  273 
Harry  O.  Iverson   Minneapolis,  Minn.  231 
Meier  &  Frank  Co     Portland,  Ore.  248 
Winner  Radio  Corp     Denver,  Colo.  254 

J.  L.  Scroggin   Oak,  Neb.  268 
Bunker  Hill  &  Sullivan  Min.  &  Con.  Co._.Kellogg,  Idaho  233 
First  Baptist  Church     Moberly,  Mo.  242 
Crary  Hardware  Co         Boone,  Iowa  226 
Hotel  Lassen   Wichita,  Kans.  268 
Western  State  College  of  Colo   Gunnison,  Colo.  252 
Penn.  College   Oskaloosa,  Iowa  240 
E.  C.  Anthony,  Inc   Los  Angeles,  Calif.  468 
Benson  Polytechnic  Institute   Portland,  Ore.  248 
North  Central  High  School—     Spokane,  Wash.  265 
First  Methodist  Church     Yakima,  Wash.  256 
Alaska  Electric  Light  &  Power  Co   Juneau,  Alaska  226 
Daily  Commonwealth     Fond  du  Lac,  Wis.  273 
Marshall  Electrical  Co   Marshalltown,  Iowa  248 

R.  B.  Fegan  (Episcopal  Church)   Junction  City,  Kans.  219 
National  Radio  Manf.  Co   Oklahoma  City,  Okla.  261 
Liberty  Theatre  (E.  E.  Marsh)     Astoria,  Ore.  246 
University  of  North  Dakota   _   Grand  Forks,  N.  D.  278 
Ashley  C.  Dixon  &  Son       Portland,  Ore.  263 
Tunwall  Radio  Co     Fort  Dodge,  Iowa  246 
S.  W.  Baptist  Theological  Seminary   Ft.  Worth,  Tex.  254 
Colo.  State  Teachers  College     Greeley,  Colo.  273 
The  University  of  Kansas   Lawrence,  Kans.  275 
Westinghouse  Elec.  &  Mfg.  Co     Hastings,  Neb.  288 
F.  M.  Henry.   Kirkville,  Mo.  226 
University  of  New  Mexico     Albuquerque,  N.  M.  254 
San  Benito  Radio  Club._     San  Benito,  Texas  236 
Swedish  Evangelical  Church.     Rockford,  111.  229 
George  Roy  Clough   Galveston,  Texas  240 
Atlantic  Automobile  Co   Anita,  la.  273 
Morningside  College.   Sioux  City,  Iowa  261 
M.G.Sateren.     Houghton,  Mich.  263 
Carleton  College.         Northfield,  Minn.  337 
Henry  Field  Seed  Co       Shenandoah,  Iowa  263 
Rhodes  Department  Store     Seattle,  Wash.  454 
Chamber  of  Commerce.   Burlingame,  Calif.  226 
Echophone  Radio  Shop       ..Long  Beach,  Calif.  233 

Latter  Day  Saints'  University.   Salt  Lake  City,  Utah  236 
David  City  Tire  &  Electric  Co.   David  City,  Neb.  226 
College  Hill  Radio  Club.     Wichita,  Kans.  231 
Board  of  Education,  Tech.  High  School.— Omaha,  Nebr.  248 
Beacon  Radio  Service     —   St.  Paul.  Minn.  252 

C.  C.  Baxter.     _.._   Dublin,  Texas.  252 
The  New  Furniture  Co     Greenville,  Texas.  242 
Los  Angeles  County  Forestry  Dept.-.Los  Angeles,  Calif.  231 
St.  Johns  M.  E.  Church.   Carterville,  Mo.  258 
Symons  Investment  Co     Spokane,  Wash.  266 
The  Principia       _.._   St.  Louis,  Mo.  261 
The  Searchlight  Publishing  Co   Fort  Worth,  Texas  263 

KFQD   Chovin  Supply  Co   Anchorage,  Alaska  227 
KFQP    G.  S.  Carson,  Jr     Iowa  City,  la.  224 
KFQU    W.  Riker.   Holy  City,  Calif.  217 
KFQW  C.  F.  Knierim.   North  Bend,  Wash.  216 
KFQZ    Taft  Products  Co   Hollywood,  Calif.  225 
KFRB    Hall  Bros         Beeville,  Texas  248 
KFRC    City  of  Paris  Dry  Goods  Co....   San  Francisco,  Calif.  268 
KFRU    Stephens  College.         Columbia,  Mo.  500 
KFRW   United  Churches  of  Olympia.   Olympia,  Wash.  219 
KFSG     Echo  Park  Evan.  Assn   Los  Angeles,  Calif.  275 
KFUL  Thomas  Groggan  &  Bros.  Music  Co.....Galveston,  Texas  258 
KFUM   W.  D.  Corley   Colorado  Springs,  Colo.  239 
KFUO    Concordia  Seminary..—     St.  Louis,  Mo.  545 
KFUP     Fitzsimmons  General  Hospital   Denver  ,Colo.  234 
KFUR    Peery  Bldg.  Co         Ogden,  Utah  224 
KFUS     Louis  L.  Sherman   Oakland,  Calif.  256 
KFUT    University  of  Utah.     Salt  Lake  City,  Utah  261 
KFUU    Colburn  Radio  Labs     San  Leandro,  Calif.  220 
KFVD     McWhinnie  Electric  Co     San  Pedro,  Calif.  205 
KFVE     Film  Corporation  of  America     St.  Louis,  Mo.  240 
KFVG    First  M.  E.  Church.       Independence,  Kans.  236 
KFVI      Headquarters  Troop,  56th  Cavalry.   Houston,  Texas  240 
KFVN     Carl  E.  Bagley.   _.._   -I   Fairmont,  Minn.  227 
KFVS  Cape  Girardeau  Battery  Station....Cape  Girardeau,  Mo.  224 
KFVW    Airfan  Radio  Corp   San  Diego,  Calif.  246 
KFVY    Radio  Supply  Co     —Albuquerque,  N.  M.  250 
KFWA    Browning  Bros.  Co       .Ogden,  Utah.  261 
KFWB  Warner  Bros   Hollywood,  Calif.  252 
KFWC   L.  E.  Wall ._.._       San  Bernardino,  Calif.  211 
KFWF    St.  Louis  Truth  Center   St.  Louis,  Mo.  214 
KFWH  F.  Wellington  Morse,  Jr       Chico,  Calif.  254 
KFWI     Radio  Entertainments,  Inc   South  San  Franciso,  Calif.  226 
KFWM  Oakland  Educational  Society   Oakland,  Calif.  207 
KFWO   Lawrence  Mott   Avalon,  Calif.  211 
KFWU   Louisiana  College   Pineville,  La.  238 
KFWV    Wilbur  Jerman.         Portland,  Oreg.  213 
KFXB    Bertram  O.  Heller.       Big  Bear  Lake,  Calif.  203 
KFXD    Service  Radio  Co     Logan,  Utah  205 

KFXF  Pike's  Peak  Broadcasting  Co... Colorado  Springs,  Colo.  250 
KFXH    Bledsoe  Radio  Company-     El  Paso,  Texas  242 
KFXJ  Mt.  States  Radio  Dist.  Inc.  (Port.  sta.). — Denver,  Colo.  216 
KFXM   Neches  Electric  Co       Beaumont,  Texas  227 
KFXR    Classen  Film  Finishing  Co.—   Oklahoma  City,  Okla.  214 
KFXY    Mary  M.  Costigan   Flagstaff,  Ariz.  205 

KFYF     Carl's  Radio  Den     _.Oxnard,  Calif.  205 
KFYJ     Chronicle  Publishing  Co     Houston,  Texas  238 

KFYO    Buchanan-Vaughan  Co   Texarkana,  Tex.  210 
KFYR    Hoskens-Meyers,  Inc     Bismarck,  N.  Dak.  248 
KGO      General  Electric  Co   Oakland,  Calif.  361 
KGTT    Glad  Tidings  Tabernacle.   San  Francisco,  Calif.  207 
KGU       Marion  A.  Mulrony._   Honolulu,  Hawaii.  270 
KGW      Portland  Morning  Oregonian.—   _   Portland,  Oreg.  491 
KGY      St.  Martins  College.       Lacy,  Wash.  246 

KHJ       Times-Mirror  Co   Los  Angeles,  Calif.  405 
KHO      Louis  Wasmer..   Seattle,  Wash.  394 
KJBS     J.  Brunton  &  Sons.     San  Francisco,  Calif.  220 
KJR        Northwest  Radio  Service  Co   Seattle,  Wash.  384 
KLDS     Reorganized  Church—     Independence,  Mo.  441 
KLS  Warner  Brothers  Radio  Supplies  Co._...Oakland,  Calif.  250 
KLX       Tribune  Publishing  Co   Oakland,  Calif.  508 
KLZ        Reynolds  Radio  Co     Denver,  Colo.  266 
KMA      May  Seed  &  Nursery  Co.   Shenandoah,  Iowa  252 
KMJ       Fresno  Bee.   .     Fresno,  Calif.  234 
KMMJ  M.  M.  Johnson  Co   Clay  Center,  Nebr.  229 
KMO      Love  Electric  Co     Tacoma,  Wash.  250 
KMOX  Voice  of  St.  Louis.   St.  Louis,  Mo.  280 
KMTR  Turner  Radio  Corp   Los  Angeles,  Calif.  238 
KNRG    C.  B.  Juneau     Los  Angeles,  Calif.  208 
KNX       Los  Angeles  Evening  Express.   Los  Angeles,  Calif.  337 
KOA       General  Electric  Co     Denver,  Colo.  322 
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KYW  Begins  Series  of  Compact 
Programs 
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WESTINGHOUSE  Sta
tion  KYW, 

Chicago's  first  radio  station  hav- 
ing pioneered  the  twenty-four 

hour  daily  schedules,  which  included 

every  phase  of  broadcasting,  is  now  pion- 

eering a  new  policy  of  "compact  pro- 
grams" wherein  KYW  will  be  on  the  air 

only  embracing  a  period  of  twelve  hours, 
and  in  this  schedule  the  first  morning 
broadcast  is  heard  in  Mrs.  Anna  J. 

Peterson's  Table  Talks  from  the  Peoples 
Gas  Company  and  the  last  studio  broad- 

cast coming  from  the  Hearst  Square 
Studio  of  the  Chicago  Evening  American, 

which  studio  signs  off  at  twelve  o'clock 
midnight,  while  the  station's  daily  swan 
song  is  the  Coon  &  Sanders  revelry  from 
the  Congress  Hotel,  from  1  to  2  p.  m. 

better  known  t©  the  nation's  listener-in 
as  the  "Insomnia  Club." 

It  will  be  the  effort  of  the  staff  of  KYW 

to  condense  the  station's  programs. 
Quality  rather  than  quantity  is  the  goal 
in  cutting  down  the  broadcast  period 
from  24  hours  to  12  hours,  several  promi- 

nent features  have  had  to  be  eliminated. 
The  morning  exercises  (The  Daily  Dozen) 
broadcast  from  the  Central  Y.  M.  C.  A. 
is  now  a  feature  of  radio  station  WLS, 
as  is  the  morning  Board  of  Trade  reports. 
The  famous  radio  service  known  as  the 

"World  Crier"  which  was  a  24-hour 
service,  seven  days  a  week,  on  the  hour 
and  a  half,  has  been  condensed  to  one 
broadcast — namely  a  fifteen  minute  per- 

iod from  4:00  p.  m.  to  4:15  p.  m.  at  which 
time  the  latest  and  most  important  news 
of  the  world  will  be  put  on  the  air,  by 
cooperation  of  the  Chicago  Evening 
A-merican. 

TIME  signals  and  weather  reports  will 
be  a  daily  feature  at  11:00  a.  m.  The 

"Table  Talks"  come  on  the  air  at  11:35 
a.  m. 

At  12  noon,  the  Edison  Company  is 
voiced  from  its  studio  through  Westing- 
house  Station  KYW.  Immediately  fol- 

lowing this  one  hour,  is  broadcast  one 
hour  of  Congress  Hotel  dinner  music, 
from  1:00  to  2:00  p  m. 

The  next  broadcast  on  this  new  sched- 
ule is  at  2:30  to  4:00  p.  m.  on  Tuesdays, 

Thursdays  and  Saturdays,  when  the 

already  well-known  "Frolic"  is  given 
from  the  Hearst  Square  Studio  of  high 
class  popular  program.  During  this 
particular  broadcast  the  World  Crier 
finds  voice,  for  its  fifteen  minute  period. 
On  Monday  and  Thursday  from  4:15 

to  4:30  p.  m.  John  Cutting,  better  known 

as  "cousin  John"  has  a  lot  of  interesting 
meat  subjects  to  tell  his  listeners,  and 

each  Friday  the  "Women's  Hour"  under 
the  guidance  of  Miss  Mary  Casey,  is 
broadcast  from  4:00  to  5:00  p.  m.  from 
the  Congress  Studio. 

Market  reports  are  featured  from  5:45 
to  6:00  p.  m.  each  week  day,  the  same 
being  furnished  by  the  Union  Trust 
Company,  The  Chicago  Journal  of  Com- 

merce, and  the  United  States  Department 
of  Agriculture. 

"TVINNER  musie  is  broadcast  from 
*-?  6:00  to  6:30  every  day  but  Sunday. 
This  is  relayed  from  Westinghouse  Sta- 

tion KDKA  East  Pittsburgh  by  short 
wave  and  rebroadcast  by  KWY  on  its 
standard  wave  length.  The  following 
half  hour  is  devoted  to  Congress  Hotel 
music,  and  at  7:00  p.  m.  Uncle  Bob, 

the  children's  friend,  devotes  a  half 
hour  to  bed  time  stories  and  children's songs. 

On  Tuesday,  Wednesday  and  Thurs- 
day, the  American  Farm  Bureau  has  a 

half  hour  from  7:30  to  8:00  p.  m.  to  give 
their  advisory  talks  to  the  farmer,  and 
from  7:30  to  9:00  each  Saturday  the 
Chicago  Evening  American  broadcasts 

the  "Home  Lover's  Hour." 
8:00  to  9:00  on  Tuesday,  Wednsday 

and  Thursday  is  devoted  to  a  classical 
and  semi-classical  program  from  the 
Congress  Studio  under  direction  of  Edwin 
Borroff. 

Tuesday,  Thursday,  Friday  and  Satur- 
day from  9:00  to  10:00  p.  m.  is  the 

Edison  Musical  Hour  under  direction  of 
Morgan  L.  Eastman.  This  is  from  the 
Edison  Studio  in  the  Fine  Arts  Bide. 

B ACK  to  the  Hearst  Studio  at  10:00 p.  m.  on  Tuesday,  Wednesday, 
Thursday  and  Friday,  where  popular 
programs  will  hold  sway  until  the  hour 
of  midnight.  The  only  break  in  this  last 
program  will  be  the  time  signals  and 
weather  reports,  which  will  be  put  out 

at  11:00  p.  m. — after  which  the  program 
continues. 

Sunday  is  given  away  to  the  eccle- 
siastical. 11:00  a.  m.  is  given  to  Central 

Church,  and  broadcast  is  continued  to 
the  end  of  the  services.  2:30  to  3:30 
p.  m.  is  devoted  to  a  Chapel  Service 
from  the  Hearst  Studio,  and  from  this 
same  studio  is  broadcast  the  Sunday 

"Hour  of  Music"  from  4:30  to  5:30  p.  m. 
under  the  direction  of  Edwin  Harper. 
This  is  a  very  select  program  on  which 
only  leading  artists  are  heard. 

The  Sunday  Evening  Club,  a  feature 
of  several  years  standing  with  KYW 
goes  on  the  air  at  7:00  p.  m.  and  the 
last  musical  program  on  Sunday  comes 
from  the  Edison  Studio  during  the  hours 
of  9:30  to  11:00  p.  m.  Time  signals  and 

Weather  Reports  conclude  KYW'S  Sun- 
day broadcast  at  11:00  p.  m. 

/^LETTKAU,  in  the  Free  City  of 
^-*  Danzig,  is  the  site  of  a  new  govern- 

ment radio  station  which  will  handle 
communications  with  the  rest  of  Europe. 
Under  the  direction  of  the  German 

Telefunken  Company,  the  construction 
is  going  forward  but  delays  have  been 
encountered. 

A  NEW  radio  club  known  as  Radio 
■**■  Sociedade  Mayrirk  Veiga  has  been 
formed  in  Rio  de  Janeiro,  under  the 

auspices  of  the  radio  and  electrical  deal- 
ers. The  society  owns  its  own  ten-watt 

transmitter,  broadcasting  phonograph 
music  every  afternoon  and  vocal  and 
instrumental    music    on    four    evenings. 

SH 

S-C  KIT 

The  famous  S-C  Receiver  is  now  offered 
exclusively  by  Silver-Marshall,  Inc.,  as 
a  complete,  Armstrong  licensed  kit, 
including  all  parts  necessary  to  build 
this  remarkable  set  in  a  few  hours  time. 
Behind  the  S-C  Receiver  is  the  reputa- 

tion of  Popular  Radio — Laurence  Cock- 
aday — -McMurdo  Silver.  And  behind 
each  and  every  part  stands  the  pick 
of  the  Radio  Industry — Belden  Mfg. 
Co.— Central  Radio  Labs. — Polymet  Mfg. 
Co. — Poster  &  Co.— Silver-Marshall,  Inc. 
— Thordarson  Elec.  Mfg.  Co. — Yaxley 
Mfg.  Co.  and  the  S-C  Merchandising 
Co.  What  better  guarantee  could  be 
demanded — -or    offered? 

PRICE  >!2i°t  $59.00 

Sensitivity  Measurement! 

The  Silver-Marshall  Laboratories  have,  perfected 
a  new  and  radical  method  of  transformer'measuring that  insures  an  unbelievable  degree  of  selectivity 
and  sensitivity  to  weak  signals.  All  210  long 
wave,  interstage  and  211  tuned  transformers  are 
now  measured  by  this  remarkable  system.  Price 
singly  or  in  matched  groups  $6.00  each. 
For  those  experimenters  desiring  to  avail  them- 

selves of  this  special  service,  S-M  transformers 
will  be  measured  and  matched  at  50c  each.  All 
other  makes  at  $1  each,  when  returned  accom- 

panied by  remittance. 
See  S-M  parts  at  your  dealers 

Silver-Marshall,  Inc. 
850  W.  Jackson  Blvd. 

Chicago 

RADIO  We  want  t0  hear 
■*,**#IW  from  hard-hitting 

radio  dealers  operating  live-wire 
stores  who  want  to  make  the  best 
jobber  connection  in  America. 

DEALERS 
Our  eight  big  warehouses  furnish  you 
with  the  finest  products  in  radio.  And we  ship  fast 

WANTED 
■Write  today  on  your  letterhead  for  big 
catalog  of  nationally  advertised  lines. 

Ask  for  L,  1006 

wakem  &  Mclaughlin,  inc. 
225  E.  ILLINOIS  STREET,  CHICAGO,  ILL. 

Please  mention  Radio  Age  when  writing  to  advertisers 
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KOAC    Oregon  Agricultural  College.   Corvallis,  Oreg.  280 
KOB       N.  Mex.  College  Ag.  &  Me.  Arts..State  College,  N.  Mex.  349 
KOCH    Central  High  School.     Omaha,  Neb.  258 
KOCW  Oklahoma  College  for  Women.   Chickasha,  Okla.  252 
KOIL     Monarch  Manufacturing  Co-..:   Council  Bluffs.  Iowa  278 
KOWW  Blue  Mt.  Radio  Assn.—   Walla  Walla,  Wash.  256 
KPO       Hale  Bros     San  Francisco,  Calif.  428 
KPPC     Pasadena  Presbyterian  Churctfi   Pasadena,  Calif.  229 
KPRC    Houston  Post  Dispatch.     Houston,  Texas  297 

KPSN    Star-News  Publishing  Co.   Pasadena.  Calif.  316 
KOP       H.  B.  Read.     Portland,  Oreg.  213 

KQV       Doubleday-Hill  Electric  Co     Pittsburgh,  Pa.  275 
KQW     Charles  D.  Herrold   San  Jose,  Calif.  231 
KRE       Berkeley  Daily  Gazette.   Berkeley,  Calif.  256 
KSAC     Kansas  State  Agricultural  College... .Manhattan,  Kans.  341 
KSD       Pulitzer  Printing  Co     _.._   St.  Louis,  Mo.  545 
KSL        Radio  Service  Corp.  of  Utah.—   Salt  Lake  City,  Utah  300 
KSMR  Santa  Maria  Valley  Railroad  Co.._.Santa  Maria,  Calif.  210 
KSO       A.  A.  Berry  Seed  Co   Clarinda,  Iowa  242 
KTAB    Tenth  Ave.  Baptist  Church.   Oakland,  Calif.  240 
KTBI     Bible  Institute.     Los  Angeles,  Calif.  294 

KTBR    Brown's  Radio  Shop.   Portland,  Ore.  263 
KTCL    American  Radio  Telephone  Co.  Inc   .Seattle,  Wash.  306 
KTHS    New  Arlington  Hotel  Co   Hot  Springs,  Ark.  375 
KTNT    N.  Baker.   Muscatine,  Iowa  256 

KTW      First  Presbyterian  Church.     Seattle,  Wash.  454 
KUOA  University  of  Arkansas   Fayetteville,  Ark.  300 
KUOM  State  University  of  Montana   Missoula,  Mont.  244 
K.USD    University  of  South  Dakota.—   .....Vermillion,  S.  D.  278 
KUT       University  of  Texas.   Austin,  Texas  231 
KVOO    The  Voice  of  Oklahoma     Bristow,  Okla.  375 
KWCR  H.  F.  Paar   Cedar  Rapids,  Iowa  278 
KWG      Portable  Wireless  Telephone  Co.—   Stockton,  Calif.  248 
KWKC  Wilson  Duncan  Studios.   Kansas  City,  Mo.  236 
KWKH  W.  G.  Patterson.   Kennonwood,  La.  261 

KWSC   State  College.   Pullman,  Wash.  349 
KWUC  Western  Union  College   _—   Le  Mars,   Iowa  252 
KWWG  City  of  Brownsville.     Brownsville,  Texas  278 
KYW     Westinghouse  Electric  &  Mfg.  Co   Chicago,  111.  535 
KZIB     I.  Beck-   Manila,  P.  I.  250 

KZKZ   Electrical  Supply  Co   Manila,  P.  I.  270 
KZM      Preston  D.  Allen.       Oakland,  Calif.  240 
KZRQ  Far  Eastern  Radio   Manila,  P.  I.  222 
KZUY   F.  J.  Elser     Manila,  P.  I.  360 
NAA      U.  S.  Navy  Dept   Arlington,  Va.  434 
WAAD   Ohio  Mechanics  Institute.     Cincinnati,  Ohio  258 
WAAF    Chicago  Daily  Drovers  Journal   Chicago,  111.  278 
WAAW  Omaha  Grain  Exchange.     Omaha,  Nebr.  278 
WABB  Harrisburg  Radio  Co   Harrisburg,  Pa.  204 
WABC    Asheville  Battery  Co.,  Inc....     Asheville,  N.  C.  254 
WAW     1st  Universalist  Church.   Bangor,  Me.  240 
WABO   Lake  Avenue  Baptist  Church.   Rochester,  N.  Y.  278 
WABQ  Haverford  College,  Radio  Club     Haverford,  Pa.  261 
WABR   Scott  High  School.   Toledo,  Ohio  263 
WABW  College  of  Wooster.     Wooster,  Ohio  207 
WABX   Henry  B.  Joy.         Mt.  Clemens,  Mich.  246 
WABY  John  Magaldi,  Jr     Philadelphia,  Pa.  242 
WABZ    Coliseum  Place  Baptist  Church.   New  Orleans,  La.  275 
WADC   Allen  T.  Simmons  (Allen  Theatre)   Akron,  Ohio  258 
WAFD   Albert  B.  Parfet  Co   Port  Huron,  Mich.  275 
WAGM  R.  L.  Miller         Royal  Oak,  Mich.  225 
WAHG  A.  H.  Grebe  &  Co     Richmond  Hill,  N.  Y.  316 
WAIT     A.  H.  Waite  Co   Taunton,  Mass.  229 
WAIU    American  Insurance  Union   Columbus,  Ohio  294 
WAMD  Radisson  Radio  Corp     Minneapolis,  Minn.  244 
WAPI     Alabama  Polytechnic  Institute.   Auburn,  Ala.  248 
WARC   American  Radio  &  Research  Corp   Medford,  Mass.  261 
WATT  Edison  Electric     Boston,  Mass.  244 
WBAA    Purdue  University.   W.  Lafayette,  Ind.  273 
WBAK  Pennsylvania  State  Police.   Harrisburg,  Pa.  275 
WBAL    Consolidated  Gas  &  Elec.  Co   Baltimore,  Md.  246 

WBAO   James  Millikan  University       Decatur,  111.  270 

WBAP    Wortham-Carter  Pub.  (Star  Telegram)..Ft.  Worth,  Texas  476 
WBAX  John  H.  Stenger,  Jr   Wilkes-Barre,  Pa.  256 
WBBL    Grace  Covenant  Presbyterian  Church-.Richmond,  Va.  229 
WBBM  Atlass  Investment  Co   Chicago,  111.  226 
WBBP    Petoskey  High  School.   Petoskey,  Mich.  238 

WBBR    People's  Pulpit  Assoc   Rossville,  N.  Y.  273 
WBBS    First  Baptist  Church.   New  Orleans,  La.  252 
WBBW  Ruffner  Junior  High  SchooL   Norfolk,  Va.  222 

WBBY  Washington  Light  Inf. Co."B"  118th  inf.Charleston.S.C.  268 
WBBZ    C.  L.  Carrell     -...Chicago,  111.  216 
WBCN   Foster  &  McDonnelL     Chicago,  111.  266 
WBDC   Baxter  Laundry  Co   Grand  Rapids,  Mich.  256 
WBES    Bliss  Electrical  SchooL   Takoma  Park,  Md.  222 
WBNY  Shirley  Katz.   New  York,  N.  Y.  210 
WBOQ  A.  H.  Grebe  &  Co.,  Inc   Richmond  Hill,  N.  Y.  236 
WBPI      I.  R.  Nelson   Newark,  N.  J.  263 
WBRC    Bell  Radio  Corporation   Birmingham,  Ala  248 
WBRE    Baltimore  Radio  Exchange   Wilkes-Barre,  Pa.  231 
WBT       Charlotte  Chamber  of  Commerce   Charlotte,  N.  C.  275 
WBZ       Westinghouse  Elect.  &  Mfg.  Co   Springfield,  Mass.  331 
WBZA    Westinghouse  Elect.  &  Mfg.  Co.     Boston,  Mass.  242 
WCAC    Connecticut  Agricultural  College.   Mansfield,  Conn.  275 
WCAD    St.  Lawrence  University.   Canton,  N.  Y.  263 
WCAE     Kaufmann  &  Baer  Co.  &  The  Pitts.  Pn.Pittsburgh,  Pa.  461 
WCAJ     Nebraska  Wesleyan  University-University  Place,  Nebr.  254 
WCAL    St.  Olaf  College     _...Northfield,  Minn.  337 
WCAO    A.  A.  and  A.  S.  Brager   Baltimore,  Md.  275 
WCAP     Chesapeake  &  Potomac  Tel.  Co   Washington,  D.  C.  468 
WCAR    Southern  Radio  Corp.  of  Texas.   San  Antonio,  Texas  263 
WCAT    State  College  of  Mines.   Rapid  City,  S.  Dak.  240 
WCAU    Universal  Broadcasting  Co.—   _   Philadelphia,  Pa.  278 
WCAX    University  of  Vermont   Burlington,  Vt.  250 
WCBA    Charles  W.  Heimbach.   Allentown,  Pa.  254 
WCBD    Wilbur  C.  Voliva.   Zion,  111.  345 
WCBE     Uhalt  Radio  Co..:   New  Orleans,  La.  263 
WCBH    University  of  Mississippi   Oxford,  Miss.  242 
WCBM   Charles  Swarz   Baltimore,  Md.  229 
WCBQ    First  Baptist  Church.   Nashville,  Tenn.  236 
WCBR    C.  H.  Mester.   Providence,  R.  I.  210 

WCCO    Washburn-Crosby  Co.   Anoka,  Minn.  416 
WCLO    C.  E.  Whitmore     Camp  Lake,  Wise.  .231 
WCLS     H.  M.  Couch.       Joliet,  111.  214 

WCOA    City  of  Pensacola   Pensacola,  Fla.  222 
WCSH    Henry  P.  Rines.   Portland,  Maine  256 
WCSO    Wittenberg  College.   Springfield,  Ohio  248 
WCWS    Chas.  W.  Selene  (Portable)     Providence,  R.  I.  210 
WCX       Free  Press  and  Jewett  R.  &  P.  Co.   Detroit,  Mich.  517 

WDAD    Dad's  Auto  Accessories,  Inc.     Nashville,  Tenn.  226 
WDAE    Tampa  Daily  Times.         Tampa,  Fla.  273 
WDAF     Kansas  City  Star   Kansas  City,  Mo.  366 
WD  AG    J.  Laurence  Martin   Amarillo,  Texas  263 
WDAH    Trinity  Methodist  Church   El  Paso,  Texas  268 
WDAY    Radio  Equipment  Corp       Fargo,  N.  Dak.  261 

WDBE    Gilham-Schoen  Elec.  Co     _.._   Atlanta,  Ga.  270 
WDBJ     Richardson  Wayland  Elec.  Corp.—   —Roanoke,  Va.  229 
WDBK    M.  F.  Broz.   Cleveland,  Ohio.  227 
WDBO    Robins  College,  Inc     Winter  Park,  Fla.  240 
WDBZ    Boy  Scouts,  City  HalL       Kingston,  N.  Y.  233 
WDGY  Dr.  George  W.  Young.   Minneapolis,  Minn.  263 
WDOD    Chattanooga  Radio  Co.,  Inc     Chattanooga,  Tenn.  256 
WDRC    Doolittle  Radio  Corp     —New  Haven,  Conn.  268 
WDWF    Dutee  Wilcox  Flint,  Inc   Cranston,  R.  I.  441 

WDZ       J.  L.  Bush   Tuscola,  111.  278 
WEAF     American  Telephone  &  Telegraph  Co..New  York,  N.  Y.  491 
WEAI      Cornell  University.   Ithaca,  N.  Y.  254 
WEAM    Bor.  of  N.  Plainfield.   North  Plainfield,  N.  J.  261 
WEAN    Shepard  Co.   Providence,  R.  I.  270 
WEAO    Ohio  State  University.-     Columbus,  Ohio  294 
WEAR    Goodyear  Tire  and  Rubber  Co   Cleveland,  Ohio  389 
WEAU    Davidson  Bros.  Co.       Sioux  City,  Iowa  275 
WEBC    Walter  Cecil  Bridges       Superior,  Wise.  242 

WEBD    Electrical  Equip.  &  Service  Co._   _   Anderson,  Ind.  246 
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Planning  Agenda  for  American 
Radio  Conference 

PLANS  for  the  International  Radio- 
telegraph Conference  scheduled  to  be 

held  in  Washington,  sometime  next 
spring,  are  finally  under  way.  Following 
the  suggestions  of  the  International  office 
of  the  Telegraph  Union  at  Berne,  relative 

to  preparing  agenda,  the  State  Depart- 
ment has  designated  a  sub  committee 

of  its  radio  advisory  committee  to  draw 
up  the  American  program  in  detail. 

This  committee  is  headed  by  W.  D. 
Terrell,  Chief  Radio  Supervisor  of  the 
Department  of  Commerce,  and  includes 
the  following  technical  experts:  Major 
J.  O.  Mauborgne,  Signal  Corps;  Lieut. 
Commander  A.  H.  Tawresey,  Naval 
Communication  Service;  Lieut.  E.  M. 
Webster,  Coast  Guard;  H.  C.  Moore, 
Chief  of  the  Shipping  Board  Radio 
Section  and  W.  M.  Greene,  State  De- 
partment. 

The  committee  held  its  first  meeting 
on  March  15th,  when  the  communication 
from  Director  Etienne  of  the  Berne 
Bureau  was  studied,  and  is  now  meeting 
each  week. 

"p'ACH  of  the  forty-two  nations  invited -"  to  participate  in  the  sessions  to  be 
devoted  in  bringing  the  London  radio- 

telegraph convention  up  to  date,  will 
prepare  its  own  suggestions  for  inclusion 
in  the  final  program  of  the  conference 
at  Washington.  The  Berne  Bureau  is  to 
classify,  edit  and  translate  these  reports 
into  French  prior  to  their  publication 
sometime  in  July.  Following  their  dis- 

tribution it  is  believed  a  definite  date 
for  the  opening  of  the  sessions  can  be 
fixed,  but  it  is  pointed  out  that  the  com- 

pletion of  the  work  to  be  performed  by 
the  Bureau  is  necessary  before  a  date 
can  be  set. 

The  invitation  of  the  United  States 

set  forth  as  a  general  program,  the  re- 
vision of  the  London  Convention  and 

Regulations  with  additions  to  and 
changes  thereof,  concerning  particularly: 
Radio  Communication  between  fixed 
points,  radio  telegraphic  broadcasting 
(including  press),  radio  telephony  (in- 

cluding broadcasting),  assignment  of 
frequencies  to  various  services,  measures, 
to  be  taken  to  eliminate  interference  as 

far  as  possible,  distress  messages,  radio 
aids  to  navigation  and  all  other  inter- 

national uses  of  radio. 

TT  IS  probable  that  the  international 

-■■  code  of  signals  and  visual  signalling 
will  be  added  to  the  agenda  of  the  Wash- 

ington Conference.  The  Germans  have 
also  proposed  the  addition  of  the  radio 
provisions  of  the  International  Conven- 

tion for  the  safety  of  life  at  sea  (London 
1914). 
The  Radio  Corporation  of  America 

and  the  American  Telegraph  and  Tele- 
phone Company  have  prepared  a  com- 

plete set  of  proposals  for  consideration 
by  the  United  States  Government  in 
preparing  its  proposals. 
The  International  Telegraph  Confer- 

ence which  took  place  in  Paris  last  fall 
recommended  that  the  governments, 
consider  the  amalgamation  of  all  the 
international  communication  agreements 
relating  to  radio,  cables  and  land  wires 
into  one  convention,  since  they  are 

usually    connected    and    close',  y  related. Please 

The  Magazine  of  the  Hour 

57 

Whinneacholffl 
Convince  your  set 

that  the  Ferbend  "B" 
Eliminator  is  equal 

to  any  on  the  mar- 
ket, regardless  of 

price. 

Complete,  nothing  else  to  boy.  Supplied 
in  two  models,  one  for  Direct 
other  for  Alternating  Current. 
A.  C.  Model,  price  ....    S12.50 
D.  C.  Model,  price    ....    $  9.7S 

FERBEND  "B"  ELIMINATOR 
Superior  Results! 

FERBEKD 

This  company  also  man- 
ofactures  the  famous 
Ferbend  WAVE  TRAP 
—the  instrument  which 

has  been  widely  imi- 
tated but  ne  verequalled . 

It  is  the  only  original 

Now  you  can  get 

permanent  and  effi- 
cient "B"  current 

supply  direct  from 
your  electric  light 
socket  at  a  price 
scarcely  higher 

than  new  "B" 
batteries.  Ferbend 
has  succeeded  in 

combining  results  with  first-cost  econo- 
my, for  your  benefit.  Equip  your  set 

NOW  with  this  wonderful  new  instru- 
ment and  be  convinced. 

Ask  Your  Dealer  or  Send  Direct 
If  you  prefer,  we  will  make  shipment 
direct  to  you  upon  receipt  of  price,  or 
C.  O.  D.  if  desired.  Use  tor  10  days  to 
convince  yourself,  and  if  unsatisfactory 
return  within  that  time  and  your  money 
will  be  refunded.  USE  THE  COUPON  NOW! 

FERBEND  ELECTRIC  CO. 
431  W.  Superior  St.,  Chicago,  111. 

lerbend  <ytnwxfmlru 
at*"**' 

Operates  at  a  maximum  efficiency 
at  all  times.  Noiseless— no  hum. 
Taps  at  223^-45—90  volts. 
Maximum  voltage,  100.  (for  135 

volts,  simply  add  a  45  volt  "B" 
battery.) 

A.  C.  model  gives  Full  Wave 
Rectification.  Cost  of  operation 
less  than  50c  a  year.  Lasts  in- definitely. 

Manufactured — Not  Assembled 
All  parts  that  go  into  the  construction  of 

the  Ferbend  Maximum  "B"  Elim- 
inator are  especially  designed  and 

manufactured  by  the  Ferbend  Electric 

Co.,  for  this  purpose  only.  No  stand- 
ard parts  or  "makeshifts"  used.  Comes complete,  nothing;  else  to  buy. 

mimumatc 

Ferbend  Electric  Co. 
431  W.  Superior  St.,  Chicago 

D  Send  at  once.   Payment  enclosed. 
D  Send  C.  O.  D.            D  Send  Literature. 
D  Send  A.  C.  Model,   a  Send  D.C.  Model. 

Address 

lS\*)     State   

RADIO  AGE  SUBSCRIPTION  BLANK 
Radio  Age,  Inc. 

500  North  Dearborn  Street Chicago .50  A  YEAR 

Gentlemen:    Please  enter  my  subscription  for  RADIO  AGE,  the  Magazine  of  the 

Hour,  for  one  year,  beginning  with   the     issue,  for  which  I  enclose   $2.50. 

Name      -.   

Street   Address      

City        ..... 

State       :   '.   
Send  cash,  money  order  or  draft.  (5-26) 
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WEBE     Roy  W.  Waller...-..-   _   _   Cambridge,  Ohio  234 
WEBH    Edgewater  B.  H.  &  Herald  Examiner.   Chicago,  111.  370 
WEBJ     Third  Avenue  Railway  Co._   New  York,  N.  Y.  273 
WEBL     Radio  Corp.  of  America  (Portable)....New  York,  N.  Y.  226 
WEBQ    Tate  Radio  Corp   _   Harrisburg,  111.  226 
WEBR    H.  H.  HowelL_.._   _   _.._   Buffalo,  N.  Y.  244 
WEBW   Beloit  College     Beloit,  Wise.  268 
WEBZ     Savannah  Radio  Corp.     Savannah,  Ga.  263 
WEEI      The  Edison  Elec.  Illuminating  Co   Boston,  Mass.  349 
WEHS     Robert  E.  Hughes   _   _   Evanston,  111.  203 
WEMC    Emanuel  Missionary  College....Berrien  Springs,  Mich.  285 

WENR    All-American  Radio  Corp   Chicago,  111.  266 
WEW      St.  Louis  University   St.  Louis,  Mo.  248 
WFAA     Dallas  News  &  Dallas  Journal   _   _   Dallas,  Tex.  476 
WFAM    Times  Publishing  Co...   St.  Cloud,  Minn.  273 
WFAV     University  of  Nebraska     Lincoln,  Neb.  275 
WFBC     First  Baptist  Church._   ......Knoxville,  Tenn.  250 
WFBD    Gethsemane  Baptist  Church   Philadelphia,  Pa.  234 
WFBE     John  Van  De  Walle     Seymour,  Ind.  226 
WFBG    The  Wm.  F.  Gable  Co.     Altoona,  Pa.  278 
WFBH    Concourse  Radio  Corp.,   Richmond  Hill,  N.  Y.  273 
WFBI      Galvin  Radio  Supply  Co.   _...Camden,  N.  J.  236 

WFBJ     St.'  John's  University     Collegeville,  Minn.  236 WFBL     Onondaga  Hotel  Co..._   _   _     Syracuse,  N.  Y.  252 
WFBM    Merchants  Heat  &  Light  Co.   ...Indianapolis,  Ind.  268 

WFBR    Fifth  Inf.  Md.  Nat'l  Guard   Baltimore,  Md.  254 
WFBZ     Knox  College         Galesburg,  111.  254 
WFDF     F.  D.  Fallain       Flint,  Mich.  234 
WFI        Strawbridge  and  Clothier   _   Philadelphia,  Pa.  394 
WFKB    F.  K.  Bridgman...-   _     Chicago,  111.  217 
WFRL     Robert  Morrison  Lacey   Brooklyn,  N.  Y.  205 
WGAL    Lancaster  Elec.  Supply  &  Const.  Co   Lancaster,  Pa.  248 
WGBB    Harry  H.  Carman.       -...Freeport,  N.  Y.  244 
WGBC    First  Baptist  Church....     Memphis,  Tenn.  278 
WGBF    Fink  Furniture  Co..._   _.._   Evansville,  Ind.  236 
WGBI     Frank  S.  Megargee._   _   _...Scranton,  Pa.  240 
WGBM  Theodore  N.  Saaty.     _...   Providence,  R.  I.  234 
WGBR    George  S.  Ives     _...Marshfield,  Wis.  229 
WGBS    Gimbel  Brothers.     ...._   New  York,  N.  Y.  316 
WGBU    Florida  Cities  Finance  Co.   Fulford  By-The-Sea,  Fla.  278 
WGBX    University  of  Maine       _...Orono,  Me.  252 
WGCP    D.  W.  May,  Inc   _.._       .....Newark,  N.  J.  252 
WGES     Coyne  Electrical  School..._   Oak  Park,  111.  250 
WGHB    G.  H.  Bowles  Developments.-.   Clearwater,  Fla.  266 
WGHP    G.  H.  Phelps...-   Detroit,  Mich.  270 
WGMU  A.  H.  Grebe  &  Co.  Inc.,  (Portable)..Richmond  Hill,  N.  Y.  236 
WGN      The  Tribune...   Chicago,  111.  303 
WGR      Federal  T.  and  T.  Co     _   .....Buffalo,  N.  Y.  319 
WGST    Georgia  School  Technology   Atlanta,  Ga.  270 
WGY      General  Elec.  Co.     Schenectady,  N.  Y.  379 
WHA       University  of  Wisconsin.     _... Madison,  Wis.  535 
WHAD    Marquett  Univ.  &  Milw.  Journal.   Milwaukee,  Wis.  275 
WHAM  Univ.  of  Rochester  (Eastman  S.  of  M.)..Rochester,N.Y.  278 
WHAP    W.  H.  Taylor  Finance  Corp     Brooklyn,  N.  Y.  240 
WHAR    Seaside  House   _   _.._   Atlantic  City,  N.  J.  275 

WHAS    Courier- Journal  &  Louisville  Times   Louisville,  Ky.  400 
WHAV    Wilmington  Elec.  Specialty  Co   Wilmington,  Del.  266 
WHAZ    Rensselaer  Polytechnic  Institute     Troy,  N.  Y.  379 
WHB       Sweeney  School  Co   _   Kansas  City,  Mo.  366 
WHBA    C.  C.  Shaffer         Oil  City,  Pa.  250 
WHBC    Rev.  E.  P.  Graham...   _   ....._   Canton,  Ohio  254 
WHBD    Chas.  W.  Howard       Bellfontaine,  Ohio  222 
WHBF    Beardsley  Specialty  Company.     Rock  Island,  111.  222 
WHBG   John  S.  Skane     _     Harrisburg,  Pa.  231 
WHBH    Culver  Military  Academy   _.._   Culver,  Ind.  222 
WHBJ     Lauer  Auto  Co..._   _   Ft.  Wayne,  Ind.  234 
WHBL    C.  L.  Carrell.-..-       _   .....Chicago,  111.  216 
WHBM  C.  L.  Carrell,  (Portable  Station)   Chicago,  111.  216 
WHBN    First  Ave.  Methodist  Church   St.  Petersburg,  Fla.  238 
WHBP    Johnstown  Automobile  Co._   _... Johnstown,  Pa.  256 

WHBQ   St.  John's  M.  E.  Church  South.....     Memphis  Tenn.  233 
WHBU    Riviera  Theatre  &  Bing's  Clothing   .....Anderson,  Ind.  219 
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WHBW  D.  R,  Kienzle..._   _       -...Philadelphia,  Pa.  216 

WHBY  St.  Norbert's  College.   West  de  Pere,  Wis.  250 
WHDI     W.  H.  Dunwoody  Ind.  Institute   Minneapolis.Minn.  278 
WHEC    Hickson  Electric  Co.,  Inc       Rochester,  N.  Y.  258 
WHK      The  Radio  Air  Service  Corp..._     Cleveland,  Ohio  273 
WHN      George  Schubert   New  York,  N.  Y.  361 

WHO      Banker's  Life  Co._   Des  Moines,  la.  526 
WHT       Radiophone  Broadcasting  Corp.....   -...Deerfield,  111.  238 
WHT       Radiophone  Broadcasting  Corp  ._   _   Deerfield,  111.  400 
WIAD     Howard  R.  Miller       Philadelphia,  Pa.  250 
WIAS      Home  Electric  Co     .....Burlington,  Iowa  254 

WIBA     The  Capital-Times  Studio   _...Madison,  Wis.  236 

WIBG     St.  Paul's  Protestant  E.  Church   Elkins  Park,  Pa.  222 
WIBH     Elite-Radio  Stores     New   Bedford,   Mass.  210 
WIBI      Frederick  B.  Zitteli,  Jr..._   Flushing,  N.  Y.  219 
WIBJ      C.  L.  Carrell  (Portable)   Chicago,  111.  216 
WIBM     Billy  Maine  (Portable).-   ..._.   .._   Chicago,  111.  216 
WIBO     Nelson  Brothers   _...._   Chicago,  111.  226 
WIBR     Thurman  A.  Owings._   Werton,  W.  Va.  246 

WIBS      New  Jersey  Nat'l  Guard  Hdqs.  Co._   Elizabeth,  N.  J.  203 
WIBU     The  Electric  Farm.   _   Poynette,  Wis.  222 
WIBW    Dr.  L.  L.  DilL   _   Logansport,  Ind.  220 

WIBX     Grid-Leak,   Inc.-   Utica,   N.   Y.  205 
WIBZ      A.   D.  Trum...-   _.._   ...Montgomery,  Ala.  231 
WIL        Benson  Radio  &  The  Star.,   St.  Louis,  Mo.  273 
WIOD    Wonderful  Isle  of  Dreams     -...Miami,  Fla.  248 
WIP        Gimbel  Bros..._     Philadelphia,  Pa.  508 

WJAD     Jackson's  Radio  Eng.  Laboratories   Waco,  Texas  353 
WJAG     Norfolk  Daily  News     Norfolk,  Nebr.  270 
WJAK     Clifford  L.  White..   Kokomojnd.  254 
WJAM    D.  M.  Perham.     .Cedar  Rapids,  Iowa  268 
WJAR  The  Outlet  Co.  (  J.  Samuels  &  Bro.)....Providence,  R.  I.  306 
WJAS      Pittsburgh  Radio  Supply  House   Pittsburgh,  Pa.  275 
WJAX     City  of  Jacksonville...-   Jacksonville,  Fla.  337 
WJAZ     Zenith  Radio  Co       Mt.  Prospect,  111.  322 
WJBA     D.  H.  Lentz,  Jr     _   Joliet,  111.  207 
WJBB     Financial  Journal     St.   Petersburg,  Fla.  254 
WJBC     Hummer  Furniture  Co.   LaSalle,  111.  234 
WJBI      Robert  S.  Johnson   .....Red  Bank,  N.  J.  219 
WJBK     E.  F.  Goodwin   _   ....Ypsilanti,  Mich.  233 

WJBL     Wm.  Gushard  Dry  Goods  Co   Decatur,  111.  270 
WJBO    Valdemar  Jensen   New  Orleans.  La.  268 
WJBR    Geusch  and  Stearns   _     Omro,  Wis.  227 
WJBU     Bucknell  University   _   Lewisburg,  Pa.  211 
WJJD     Supreme  Lodge,  L.  O.  of  Moose   Mooseheart,  111.  370 
WJR        Jewett  Radio  &  Phon.  Co.  &  D.  F.  P   Pontiac,  Mich.  517 
WJY        Radio  Corp.  of  America   _...   New  York,  N.  Y.  405 
WJZ        Radio  Corp.  of  America.-     New  York,  N.  Y.  454 
WKAF    WKAF  Broadcasting  Co     Milwakuee,  Wis.  261 
WKAQ    Radio  Corp.  of  Porto  Rico...   _...San  Juan,  P.  R.  341 
WKAR    Michigan  State  College   East  Lansing,  Mich.  285 
WKAV    Laconia  Radio  Club   Laconia,  N.  H.  224 
WKBB    Sanders  Bros._   -   -     Joliet,  111.  214 
WKBE    K.  &  B.  Electric  Co..._   Webster,  Mass.  231 
WKBG    C.  L.  Carrell  (Portable)   Chicago,  111.  216 
WKRC    Kodel  Radio  Corp   Cincinnati,  Ohio  326 
WKRG    Kodel  Radio  Corp   Cincinnati,  Ohio  422 
WKY      WKY  Radio  Shop......   .Oklahoma  City,  Okla.  275 
WLAL     First  Christian  Church   Tulsa,  Okla.  250 

WLAP     Wm.  V.  Jordan   Louisville,  Ky.  275 
WLAQ    Arthur  E.  Shilling           -...Kalamazoo,  Mich.  283 
WLB       University  of  Minnesota   Minneapolis,  Minn.  278 
WLBL    Bureau  of  Marketing     Stevens  Point,  Wis.  278 
WLIB      Liberty  Magazine   _   Elgin,  111.  303 
WLIT      Lit  Bros   Philadelphia,  Pa.  394 
WLS        Sears  Roebuck  &  Co   Crete,  111.  345 
WLSI     Lincoln  Studios   _—   Cranston,  R.  I.  441 
WLTS     Lane  Technical  High  School   Chicago,  111.  258 

WLW       Crosley  Mfg.  Co._   Cincinnati,  Ohio  422 
WLWL  Miss.  Society  of  St.  Paul  the  Apostle....New  York,  N.  Y.  288 
WMAC   C.  B.  Meredith...-       Casenovia,  N.  Y.  275 

WMAF    Round  Hills  Radio  Corp...-   Dartmouth,  Mass.441 
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Heres  Way  to  Do  a  Little  Experimental 
Receiving  Work 

ALL  radio  listeners  who  have  short 
wave  receivers  and  who  are  inter- 

ested in  the  progress  of  broadcasting  are 
asked  to  cooperate  with  the  engineers  of 
the  General  Electric  Company  who  are 
conducting  a  series  of  tests  in  wave 
propagation  on  32.79  and  65.5  meters. 
Beginning  April  3,  special  telegraph 
tests  were  made  on  15,  26.4  and  50.2 
meters. 

Every  evening,  except  Wednesday 
and  Sunday,  2XK,  using  65.5  meters, 
and  2XAF,  operating  on  32.79  meters, 
are  broadcasting  the  programs  of  WGY. 
The  ways  of  the  longer  waves,  par- 

ticularly those  in  the  present  broadcast 
band,  are  familiar  to  the  engineers,  but 
much  remains  to  be  learned  of  the  char- 

acteristics of  shorter  wavelengths  and 
it  is  for  the  purpose  of  accumulating  a 
vast  fund  of  information,  that  the  engi- 

neers are  transmitting  and  seeking  re- 
ports on  these  particular  wavelengths. 

From  April  3  until  April  29,  a  formal 
series  of  wave  propagation  tests  are  run, 
the  regular  programs  being  replaced  by 
two  24-hour  schedules  each  week,  one 
from  Wednesday  noon  to  Thursday 
noon  and  the  other  from  Saturday  noon 

to  Sunday  noon.  During  these  trans- 
missions on  the  short  waves  the  WGY 

programs  will  be  broadcast  through 
2XAF  and  2XK  during  the  times  when 
they  are  regularly  on  the  air.  Through 
the  rest  of  the  24  hours  telegraph  trans- 

missions will  be  made.  In  addition  to 
2XAF  on  32.79  meters  and  2XK  on 

65.5  meters,  there  will  also  be  the  follow- 
ing telegraph  transmitters:  2  XAW  at 

15  meters  or  20,000  kilocycles.  2  XAD 
at  26.4  meters  or  11,370  kilocycles.  2  XAC 
at  50.2  meters  or  5970  kilocycles. 

All  who  can  cooperate  during  these  are 
asked  to  send  their  names  to  the  Radio 
Department  of  the  General  Electric 
Company  so  that  special  report  forms 
may  be  supplied  them. 

Research  in  radio  transmission  calls 
for  extensive  observation  at  a  great  many 
points,  over  a  considerable  period  of  time 
and  under  a  great  variety  of  conditions. 
It  is  impossible  for  a  small  group  of  men 
to  accomplish  this  adequately  and,  for 
that  reason,  the  General  Electric  Com- 

pany, has  invited  the  cooperation  of 
everyone  equipped  with  short  wave 
receivers  to  report. 
A  large  number  of  experimenters  in 

this  country  and  abroad  have  volunteered 
their  services  and  have  already  con- 

tributed to  the  reception  data  at  hand. 
Listeners  in  the  United  States  and 
Canada,  in  Europe,  South  Africa  and  the 
islands  of  the  Pacific  are  assisting.  Mem- 

bers of  the  American  Radio  Relay  League 

are  particularly  active  and  have  per- 
formed a  great  service  in  reporting  on 

reception  and  in  intercepting  messages 
from  abroad  reporting  in  code,  the  results 
obtained. 

Experimental  transmitter  work,  ex- 
cept in  the  field  of  observation,  is  beyond 

the  scope  of  the  amateur  and  the  average 
individual  experimenter  because  of  the 

space  and  equipment  required  and  the 
almost  prohibitive  cost  of  establishing 
and  maintaining  a  great  laboratory. 
With  its  developmental  station  at  South 
Schenectady,  with  many  different  types 
of  antennae  and  many  transmitters,  the 
General  Electric  Company  has  the 
facilities  to  inaugurate  these  tests. 

To  a  small  extent  engineers  of  the  com- 
pany have  been  able  to  make  reception 

tests  but  their  work  is  only  a  fraction 
of  what  is  necessary  to  arrive  at  any 
definite  conclusion.  Within  the  past 
few  months  observer-engineers  traveled 
by  truck  north,  east,  south  and  west 

from  Schenectady,  recording  the  char- 
acteristics of  the  short  waves  as  they 

get  farther  and  farther  away  from  the 
station.  The  tests  carried  them  as  far 

south  as  Jacksonville  by  land  and  on 
the  return  trip  they  made  their  observa- 

tion by  water.  Simultaneously  with  the 
work  of  these  two  men,  a  special  agent 
was  detailed  to  travel  by  boat  to  Panama. 

Those  who  are  willing  to  assist  in  mak- 
ing observation  are  asked  to  make  careful 

statements  of  signal  strength,  quality, 
fading  and  static.  Quality  should  be 
judged  from  the  standpoint  of  the  broad- 

cast listener,  that  is,  is  the  signal  capable 
of  giving  pleasing  reproduction  of  a  whole 
program?  How  does  it  compare  with  the 
local  station? 

The  frequencies  of  both  transmitters, 
that  is  the  32.79  and  65.5  meters,  are 
accurately  determined  and  are  held 
constant  by  crystal  quartz  control. 

For  several  months  the  engineers 
experimented  with  a  wave  41.9  meters 
and  then  changed  to  35  meters  and  now 
to  32.79  meters. 

Signals  on  32.79  meters  were  rebroad- 
cast  by  a  Johannesburg,  South  Africa, 
station,  Saturday  night,  March  13.  The 
signal  of  2XAF  was  reported  of  full 
load  speaker  volume  and  the  relay  trans- 

mission exceptional. 

Alaskans  Hear  WTAM 
with  Regularity 

"D  ADIO  furnishes  one  of  the  few  means 
■*•  *■  of  entertainment  and  amusement  to 
Alaskans  according  to  William  R.  E. 
Moore,  Bureau  of  Education,  Depart- 

ment of  the  Interior,  Pilot  Station, 
Alaska. 

Moore  says,  "On  good  nights  we  are 
able  to  bring  .in  far  east  and  mid-west 
stations  with  as  much  volume  as  the 
Pacific  coast  stations. 

"WTAM  at  Cleveland,  Ohio,  is  among 
the  extra  loud  distant  stations  which 
we  are  receiving  more  or  less  regularly. 

"Radio  is  a  great  pleasure  to  us  and  the 
stations  throughout  the  country  keep  us 

in  close  touch  with  world  affairs." 
Pilot  Station  is  150  miles  from  Bering 

Sea  on  the  lower  Yukon  river.  With 

the  exception  of  one  "squaw  man"  the men  with  the  United  States  Bureau  of 
Education  are  the  only  white  folks  in 
this  village,  the  nearest  white  settlement 
being  forty-five  miles  aWay. 

"BEST  AUDIO 
TRANSFORMER 
BUY  ON  THE 

MARKET" 

J.  E.  Owen,  Bureau  of  Tests 
and  Measurements,  University 
of  Oklahoma  and  Radio  Digest 

technical  writer  says — "I  find 
your  apparatus  very  excellent 
indeed.  To  my  mind  there  is 
no  better  audio  transformer 
buy  on  the  market  at  anything 
near  the  price  than  your  2.2 

to  1  Euphonic  Audio  Trans- 
former. It  compares  very 

favorably  with  others  for  dou- 

ble the  price." 
"BETTER  TUNING" 

the  B-T  booklet  of  hints  and   hook-ups 

Redding,  California, 
Feb.  9,  1926. 

"I  have  read  radio  magazines  and 
newspaper  articles  galore  but  found 
more  worth-while  information  in  this 
little  booklet  than  in  all  others  com- 

bined." 

— G.  A.  C. 

BREMER  TULLY  MFG.  CO. 
532  So.  Canal  St.,  Chicago 

__  battery  value ever  offered  1  A  genuine  World 
6- Volt  Radio  "A"  Battery  with 
25  ampere  capacity  for  only 
$5.00!  Just  the  thing  for  Trickle 
Charger.  Famous  World  Qual- 

ity  assured.      Equipped   with 

6-Volt 
Storage 

Radio  A Battery 
.OO 

*5 

C.O.D. 

Send  No 

Solid  Rubber  Case  Money 

World WORLD  BATTERY  CO. 

Deptl36  . 

STORAGE  BATTERIES  12l9S.Waba.hAve.,Cbic«o 

Please  mention  Radio  Age  when  writing  to  advertisers 
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WMAK  Norton  Laboratories   Lockport,  N.  Y.  266 
WMAL   M.  A.  Lesse  Optical  Co   .Washington,  D.  C.  213 
WMAN  First  Baptist  Church   Columbus,  Ohio  278 
WMAQ  Chicago  Daily  News       Chicago,  111.  447 
WMAY  Kingshighway  Presbyterian  Church   St.  Louis,  Mo.  248 
WMAZ    Mercer  University.   Macon,  Ga.  261 
WMBB   American  Bond  &  Mortgage  Co   Chicago,  111.  250 
WMBC   Michigan  Broadcasting  Co   Detroit,  Mich.  256 
WMBF    Miami  Beach  HoteL   Miami  Beach,  Fla.  384 
WMC      Commercial  Appeal   Memphis,  Tenn.  500 
WMCA   HotelMcAlpin(GreenleySq.HotelCo.).NewYork,N.Y.  341 
WNAB    Shepard  Stores   Boston,  Mass.  250 
WNAC    Shepard  Stores   Boston,  Mass.  280 
WNAD    University  of  Oklahoma   Norman,  Okla.  254 
WNAL    Omaha  Central  High  SchooL     Omaha,  Nebr.  258 
WNAT    LenningBros.  Co.  (Frederick Lenning). Philadelphia,  Pa.  250 
WNAX    Dakota  Radio  Apparatus  Co.   Yankton,  S.  Dak.  244 
WNBH    New  Bedford  HoteL   New  Bedford,  Mass.  248 
WNJ        Radio  Shop.   Newark,  N.  J.  252 
WNOX    Peoples  Tel.  &  Tel.  Co   Knoxville,  Tenn.  268 
WNRC  W.  B.  Nelson   Greensboro,  N.  C.  224 
WNYC    Dept.  of  Plant  &  Structures   New  York,  N.  Y.  526 
WOAI     Southern  Equipment  Co   San  Antonio,  Texas  394 
WOAN    Vaughn  Con.  of  Music   Lawrenceburg.Tenn.  283 
WO  AW  Woodman  of  the  World.     Omaha,  Nebr.  526 

WOAX    Franklyn  J.    Wolff       Trenton,  N.  J.  240 
WOG       Palmer  School  of  Chiropractic   _...Davenport,  Iowa  484 
WOCL    A.  E.  Newton       Jamestown,  N.  Y.  275 

WODA    James  K.  O'Dea       Paterson,  N.  J.  224 
WOI        Iowa  State  College   Ames,  Iowa  270 
WOK       Neutrowound  Radio  Mfg.  Co   Homewood,  111.  217 
WOKO    Otto  Baur.     New  York,  N.  Y.  233 
WOO       John    Wanamaker.   Philadelphia,    Pa.  508 
WOOD  Grand  Rapids  Radio  Co   Grand  Rapids,  Mich.  242 
WOO       Unity  School  of  Christianity   Kansas  City,  Mo.  278 
WOR       L.  Bamberger  and  Co   Newark,  N.  J.  405 

WORD    People's  Pulpit  Assn.   Batavia,  111.  275 
WOS        State  Market  Bureau   Jefferson  City,  Mo.  441 
WOWL  Owl  Battery  Company.   New  Orleans,  La.  270 
WOWO  Main  Auto  Supply  Co.   Fort  Wayne,  Ind.  227 
WPAK    N.  D.  Ag.  College.   Agricultural  College,  N.  D.  275 
WPCC     North  Shore  Cong.  Church.     Chicago,  111.  258 
WPDQ    H.  L.  Turner.     Buffalo,  N.  Y.  205 

WPG       The  Municipality  of  Atlantic  City.JVtlantic  City,  N.  J.  300 
WPRC     Wilson  Printing  &  Radio    Co.   Harrisburg,  Pa.  216 
WPSC      Pennsylvania  State  College     State  College,  Pa.  261 
WQAA    Horace  A.  Beale,  Jr.   Parkersburg,   Pa.  220 
WQAC  Gish  Radio  Service       Amarillo,  Tex.  234 
WQAE    Moore  Radio  News  Station   Springfield,  Vt.  246 
WQAM  Electrical  Equipment  Co     Miami,  Fla.  263 
WQAN    Scranton  Times   Scranton,  Pa.  250 

WQAO    Calvary  Baptist  Church   New  York,  N.  Y.  360 
WQJ        Calumet  Rainbo  Broadcasting  Co   Chicago,  111.  447 
WRAF    The  Radio  Club  (Inc.)   LaPorte,  Ind.  224 
WRAK  Economy  Light  Co   Escanaba,  Mich.  256 
WRAM   Lombard   College   Galesburg,    111.  244 
WRAV    Antioch  College   Yellow  Springs,  Ohio  263 
WRAW  Horace  D.  Good.     Reading,  Pa.  238 

WRAX    Flaxon's  Garage.   Gloucester  City,   N.  J.  268 
WRBC     Immanuel  Lutheran  Church.....   Valparaiso,   Ind.  278 
WRC       Radio  Corp.  of  America   Washington,  D.  C.  468 
WRCO    Wynne  Radio  Co   Raleigh,  N.  C.  252 

WREC    Wooten's  Radio  &  Electric  Co   Coldwater,  Miss.  254 
WREO     Reo  Motor  Car  Co.   Lansing,  Mich.  285 
WRHF    Radio  Hospital  Fund.     Washington,  D.  C.  256 
WRHM  Rosedale  Hospital,  Inc.   Minneaoplis,  Minn.  252 
WRK       Doron  Bros   Hamilton,  Ohio  270 
WRM      University  of  Illinois     Urbana,  111.  273 

WRMU  A.  H.  Grebe  &  Co.,  Inc.,  M.Y."MU-l"..New York,  N.Y.  236 
WRNY    Experimenter  Publishing  Co.   New  York,  N.  Y.  258 
WRR       Municipal  Station   Dallas,  Tex.  246 
WRST     Radiotel  Mfg.  Co.,  Inc.   Bay  Shore,  N.  Y.  216 
WRVA    Larus  &  Brother  Co.,  Inc   Richmond,  Va.  256 
WRW      Tarrytown  Radio  Res.  Labs   Tarrytown,  N.  Y.  273 
WSAI      United  States  Playing  Card  Co.   Cincinnati,  Ohio  326 
WSAJ     Grove  City  College   Grove  City,  Pa.  229 
WSAN     Allentown  Call  Publisher  Co   Allentown,  Pa.  229 
WSAR     Daughty  &  Welch  Electrical  Co   Fall  River,  Mass.  254 
WSAU     Camp    Marien.     Chesham,   N.   H.  229 
WSAX    Zenith  Radio  Corp.  (Portable)   Chicago,  111.  268 
WSAZ     Chase  Electric  Shop.   Pomeroy,  Ohio  244 
WSB        Atlanta  Journal.   Atlanta,   Ga.  428 
WSBC     World  Battery  Co,   ..   Chicago,  111.  210 
WSBF     Stix-Baer-Fuller  D.  G.  Co   St.  Louis,  Mo.  273 
WSBT     South  Bend  Tribune.   South  Bend,  Ind.  275 
WSDA    Seventh  Day  Adventist  Church.   New  York,  N.  Y.  263 

WSKG    World's  Star  Knitting  Co.   Bay  City,  Mich.  261 
WSM       Nashville  Life  &  Accident  Ins.  Co   Nashville,  Tenn.  283 
WSMB    Saenger  Amuse.  Co.  &  Maison  B.  Cc.New  Orleans,  La.  319 
WSMH   Shattuck  Music  House   Owosso,  Mich.  240 
WSMK  S.  M.  K.  Radio  Corp   Dayton,  Ohio  275 
WSOE     School  of  Engineering   Milwaukee,  Wise.  246 
WSRO     Radio  Company.   Hamilton,  Ohio  252 
WSSH  Tremont  Temple  Bap.  Church   Boston,  Mass.  261 
WSUI      State  University  of  Iowa   Iowa  City,  Iowa  484 
WSVS     Seneca  Vocational  School   Buffalo,  N.  Y.  219 
WSWS   Illinois  Broadcasting  Corp     Wooddale,  111.  275 
WTAB     Fall  River  Daily  Herald  Publishing  Co..Fall  River,  Mass.  266 
WTAD    Robt.   E.   Compton.   Carthage,   III.  236 
WTAG    Telegram  Pub.  Co   Worcester,  Mass.  268 
WTAL    Toledo  Radio  &  Electric  Co   Toledo,  Ohio  252 
WTAM    Williard  Storage  Battery  Co   Cleveland,  Ohio  389 
WTAP     Cambridge  Radio  &  Electric  Co..._   Cambridge,  111.  242 
WTAQ    C.  S.  Van  Gordon   Eau  Claire,  Wise.  254 
WTAR    Reliance    Electric   Co   Norfolk,    Va.  261 
WTAW   Agricultural  &  Mech.Col.of  Texas..CollegeSta., Texas  270 
WTAX    Williams   Hardware   Co   Streator,    111.  231 
WTAZ    Thomas  J.  McGuire   Lambertville,  N.  J.  261 
WTIC      Travelers  Insurance  Co       Hartford,  Conn.  476 
WWAD  Wright  &  Wright   (Inc.)   Philadelphia,   Pa.  250 
WWAE   Electric  Park.       Plainfield,  111.  242 
WWAO   Michigan  College  of  Mines   Houghton,  Mich.  263 
WWGL   Radio  Engineering  Corp   Richmond  Hill,  N.  Y.  213 
WWI       Ford  Motor  Co       Dearborn,  Mich.  266 
WWJ       Detroit  News       Detroit,  Mich.  353 
WWL      Loyola  University.   New  Orleans.  La.  275 

Use  the  Log' a -Wave  Chart 
on  Page  64 
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White  Bill  Now  Past 
the  House 

CONGRESSMAN  White's  radio  regu- 
lating bill  passed  the  House  with  a 

vote  of  218  to  124  on  March  15.  It 

stands  virtually  as  last  reported,  al- 
though a  few  clarifying  amendments  have 

been  incorporated.  It  is  now  sent  to  the 
Senate  where  it  will  undoubtedly  be 
referred  to  the  Interstate  Commerce 

Committee  which  has  been  considering 

a  similar  bill  backed  by  Senator  Dill. 
What  the  Senate  will  do  with  regard  to 

questions  such  an  anti-monopoly,  slander 
over  the  air,  and  transferring  control 
to  a  commission  instead  of  the  Secretary 

of  Commerce,  considered  but  lost  in  the 

House,  remains  to  be  seen;  no  one  will 

predict. 
The  most  spectacular  action  in  the 

House  was  the  voting  down  of  Mr.  Blan- 

ton's  amendment  which  sought  to  define 
radio  slander  and  punish  offenders  for 

using  derogatory  language  over  the  air. 
This  amendment,  although  accepted  in 

the  Committee  of  the  Whole,  was  de- 
feated on  the  floor  by  a  vote  of  287  to 

57. 

Practically  the  only  changes  in  the 
White  Bill  were  the  inclusion  of  a  section 

requiring  all  active  stations  to  secure  new 
licenses  within  a  certain  time,  and  an 

amendment  taking  from  the  Secretary  of 

Commerce  the  authority  to  remit  fines. 

Congressman  White,  author  of  the 
bill,  described  it  as  conferring  sufficient 

authority  upon  the  Secretary  of  Com- 

merce to  properly  regulate  radio  com- 
munication in  interstate  and  foreign 

traffic,  imposing  upon  him  power  and 
duties  which  should  bring  great  public 

good.  Briefly  the  bill  brings  the  old  1912 

law  regarding  radio  up  to  date;  and  aims 

to  prevent  further  interference  by  reduc- 
ing, or  permitting  a  reduction  in,  the 

number  of  stations  on  the  air,  and  by 

authorizing  the  Commerce  Head  to  con- 
trol channels,  power  and  locations  of 

stations.  Licenses  will  be  limited  to 

periods  of  five  years;  the  right  to  transfer 
or  sell  licenses  or  wave  channels  is  denied 

licensees,  except  with  the  approval  of 

the  Secretary  of  Commerce.  Authority 

for  the  revocation  of  licenses  for  cause, 

is  given  the  Secretary,  who  will  be  assisted 

by  an  advisory  committee  of  five  mem- 
bers in  matters  found  difficult  for  him  to 

settle.  Appeal  through  the  courts  is 

provided  for  aggrieved  persons. 

Mr.  White  points  out  that  all  the  laws 

relating  to  monopolies  and  agreements 

in  restraint  of  trade  are  made  applicable 

to  radio  as  well  as  to  other  industries, 

the  Federal  Trade  Commission  being 

authorized  to  deal  with  such  matters, 

while  the  Interstate  Commerce  Com- 

mission has  jurisdiction  over  inter- state 
radio  communication  rates  as  well  as 

over  railway  rates. 

Goes  Abroad 
M.  Openshaw  of  the  Radiall  Company 

left  New  York  during  March  for  an 

extended  trip  to  Europe,  where  he  will 

visit  all  the  important,  radio  centers  in 

the  interests  of  his  company. 
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THE    RADIO    AGE 

BUYERS'    SERVICE 
What  do  you  want  to  purchase  in  the  radio  line?  Let  RADIO  AGE  save 

you  time  and  money  by  sending  in  the  coupon  below.  Enter  the  number  of 
the  article  you  would  like  to  know  more  about  in  the  spaces  provided  in  the 
coupon. 

1  "A"  Batteries,  all  kinds 
2  Aerials 

(a)  Loop 

(b)  Outdoor 3  Ammeters 

4  Amplifiers 

5  "B"  batteries,  all  kinds 
6  Batteries    (A  and  B) 

(a)  Dry 

(b)  Wet 7  Battery  chargers 

8  Battery  substitutes 

(a)  "A"  battery 

(b)  "B"  battery 
9  Battery  supplies 

10  Bezels 
11  Binding   posts 

12  Books    on    radio 

13  Broadcasting    equipment 
14  Buzzers 
15  "C"   batteries 

16  Cabinets 

17  Code  practice  sets 
18  Coils,  all  forms 

19  Condensers,   fixed 

20  Condensers,  variable 
21  Contact  points 

22  Cords,  headset,  etc. 

23  Couplers,    vario,    etc. 
24  Crystals 
25  Desks 

26  Detector  (crystals) 
27  Detector  tubes 

28  Detector   units 

29  Dials 

30  Dies 
31  Drills 
32  Electrolyte 

33  Fibre 

34  Filters 
35  Fuses,   tube 
36  Grid  leaks 

37  Ground   clamps 

38  Head  phones 

39  Horns,   all   types 

40  Hydrometers 
41  Inductances 

42  Insulation 

43  Insulators,   all   types 

44  Irons,  soldering 

45  Jacks 

46  Jars,  battery 

47  Keys,  transmitting 
48  Knobs 
49  Laboratories,  testing 

50  Lightning  arresters 
51  Loud  speakers 
52  Lugs,   battery 
53  Meters,  all  types 

54  Mica 

55  Mountings 

56  Nuts 
57  Panels 
58  Paste,    soldering 
59  Patent  attorneys 

60  Phone  connectors 

61  Phonograph  adapters 
62  Plugs 

63  Pointers 
64  Potentiometers 

65  Rectifiers 

66  Resistances,   fixed 
67  Rheostats 

68  Scrapers,   wire 
69  Screw  drivers 

70  Screws 

71  Schools,   radio 
72  Sets,  transmitting 

73  Sets,   receiving 

(a)  Factory  Built  (b)  kits 

1  Crystal 
2  Radio   Frequency 

3  Reflex 

4  Regenerative 

5  Super-heterodyne 
74  Shellac 

75  Sockets 

76  Solder 

77  Supports,  aerial 
78  Switches 

79  Transformers,   a.    f. 

80  Transformers,  r.  f. 

81  Transformers,    sending 
82  Tubes,  all  types 

83  Variometers 

84  Wave  meters 

85  Wave    traps 

86  Wire,   all   kinds 

RADIO  AGE  BUYERS'  SERVICE  500  N.  Dearborn  St.,  Chicago,  IU. 
Please  see  that  I  am  supplied  with  buying  specifications  and  prices  on  the  articles  numbered  herewith: 

I      I      I      I I      I 
I  am  a —  □  Dealer  □  Jobber 

Firm    [If  identified  with  Radio  industry]   

My  Occupation   

My  Name       

Address     '.   

D  Mfgre.'  Rep. 
D  Manufacturer 

Please  mention  Radio  Age  when  writing  to  advertisers 
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CFAC 
CFCA 
CFCF 
CFCH 
CFCK 
CFCN 
CFCR 
CFCT 
CFCU 

CFHC 
CFKC 

CFQC 
CFRC 
CFXC 
CFYC 

CHBC 
CHCM 
CHCS 
CHIC 
CHNC 
CHUC 
CHXC 
CHYC 
CJCA 
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Dominion  of  Canada 
Calgary  Herald   Calgary,  Alta.  434 
Toronto  Star  Pub.  &  Prtg.  Co   Toronto,  Ont.  356 
Marconi  Wireless  Teleg  Co.,  (Ltd.)  Can. Montreal,  Que.  411 
Abitibi  Power  &  Paper  Co.  (Ltd.)..Iroqouis  Falls,  Ont.  500 
Radio  Supply  Co   Edmonton,  Alta.  517 
W.  W.  Grant  (Ltd.)._       Calgary,  Alta.  434 
Laurentide  Air  Service       Sudbury,  Ont.  410 
Victoria  City  Temple   Victoria,  B.  C.  329 
The  Jack  Elliott  (Ltd.)   Hamilton,  Ont.  341 
Henry  Birks  &  Sons     Calgary,  Alta.  434 
Thorold  Radio  Supply   Thorold,  Oht.  248 
The  Electric  Shop  (Ltd.)       Saskatoon,  Sask.  329 
Queens  University     Kingston,  Ont.  450 
Westminster  Trust  Co       Westminster,  B.  C.  291 
Commercial  Radio  (Ltd.)..._   Vancouver,  B.  C.  411 
The  Calgary  Albertan         Calgary,  Alta.  434 
Riley  &  McCormack  (Ltd.)     Calgary,  Alta.  434 
The  Hamilton  Spectator.-   _     Hamilton,  Ont.  341 
Northern  Electric  Co         Toronto,  Ont.  357 
Toronto  Radio  Research  Society   Toronto,  Ont.  357 

International  Bible  Ass'n   Saskatoon,  Sask.  329 
R.  Booth,  jr     _.._   .....Ottawa,  Ont.  434 
Northern  Electric  Co   Montreal,  Que.  411 
Edmonton  Journal   Edmonton,  Alta.  511 

CJCL  A.  Couture.   Montreal,  Que. 
CJGC  London  Free  Press.   London,  Ont. 
CKAC  La   Presse   Montreal,  Que. 
CKCD  Vancouver  Daily  Province   Vancouver,  B.  C. 
CKCK  Leader   Pub.   Co     Regina,  Sask. 
CKCL  Dominion  Battery  Co   Toronto. 
CKCO  Ottawa  Radio  Association     Ottawa,  Ont. 
CKCX  P.  Burns  &  Co.  (Ltd.)._     Calgary,  Alta. 
CKFC  First  Congregational  Church._   Vancouver,  B.  C. 
CKLC  Wilkinson  Electric  Co.  (Ltd.)   Calgary,  Alta. 
CKNC  Canadian  National  Carbon  Co.     Toronto,  Ont. 
CKOC  Wentworth  Radio  Supply  Co     Hamilton,  Ont. 
CKY  Manitoba  Tel.  System   Winnipeg,  Man. 

CNRA  Canadian  National  Railways   Moncton,  N.  B. 

CNRC  Canadian  National  Railways.   Calgary,  Alta. 

CNRE  Canadian  National  Railways.     Edmonton,  Alta. 

CNRM  Canadian  National  Railways.     Montreal,  Que. 

CNRO  Canadian    National    Railways.-     Ottawa,    Ont. 

CNRR  Canadian  National  Railways   _...  Regina,  Sask 

CNRS  Canadian   National   Railways     Saskatoon,   Sask. 

CNRT  Canadian  National  Railways   Toronto,  Ont. 

CNRV  Canadian   National   Railways   Vancouver,   B.   C. 

CNRW  Canadian   National  Railways   Winnipeg,   Man. 

279 

329  | 

411 
397 
476 

357 434 

434 411 
434 
357 

341 
384 

312 

436 

517  j 

411 
435  ! 476 

329 

357 291 

384 

Republic  of  Mexico 
CYB    Mexico  City.. 380  |  CYL    Mexico  City    400  |  CZE     Mexico  City.. 

PWX  Cuban  Telephone  Co   Habana  400 
2BY     Frederick  W.  Borton   Habana  315 
2CX    Frederick  W.  Borton   Habana  320 

2EV  Westinghouse  Elec.  Co._...Habana  220 
2HC    Heraldo  de  Cuba   Habana  275 

2HS     Julio  Power   Habana  180 
2JD      Raul  Parez  Falcon   Habana  105 
2K       Alvara  Daza   Habana  200 
2KD    E.  Sanchez  deFuentes   Habana  350 

2LO     London    365 

5IT      Birmingham    479 
5WA    Cardiff       _...  353 
2BE     Belfast     440 

Republic  of  Cuba 
2LC  Luis  Casas     Habana  250 
2MG  Manuel  G.  Salas   Habana  280 
2MN  Fausto  Simon   Habana  270 
20L  Oscar  Collado   Habana  300 
2TW  Roberto  E.  Ramires   _...Habana  230 
2WW  Amadeo  Saenz   Habana  210 

5EV  Leopoldo  E.  Figueroa   Colon  360 
6BY  Jose  Ganduxe   Cienfuegos  300 
6CX  Antonio  T.  Figueroa..  ..Cienfuegos  170 

Great  Britain 
5XX  Daventry     1600 
2RN  Dublin   __.  390 
6BM  Bournemouth    386 
2ZY  Manchester      378 

6DW    Eduardo  Terry   Cienfuegos  225 
6XJ     Frank  H.Jones   Tuinucu  275 
6KW   Frank  H.Jones   Tuinucu  340 
8BY    Alberto  Ravelo   Stgo.  de  Cuba  250 
8DW    Pedro  C.  Anduz   Stgo.  de  Cuba  275 
8FU     Andres  Vinnet   Stgo.  de  Cuba  225 
12AB  Alberto  S.  de  Bustamante.Habana  240 

16AZ  Valentin  Ullivarri   Cienfuegos  200 
20K     Mario  Garcia  Velez   Habana  360 

5NO     Newcastle    404 
5SG     Glascow          422 
2BD    Aberdeen        495 

France 
YN      Lyons      550 
FL        Paris  (Eiffel  Tower)     2,650 

8AJ 
ESP 

Paris. 

Paris.. 

1,780 

458 

~  USE  ~ 
THIS 

COUPON 

RADIO  AGE  SUBSCRIPTION  BLANK 

$2.50  A  YEAR 
Radio  Age,  Inc. 

500  North  Dearborn  Street. Chicago 

Gentlemen:     Please  enter  my   subscription   for  RADIO   AGE,   the   Magazine   of  the 

Hour,  for  one  year,  beginning  with  the   issue,  for  which  I  enclose  $2.60. 

Name   

Street  Address   

City   

State   

Send  cash,  money  order  or  draft.  (5-26) 
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CLASSIFIED  ADVERTISEMENTS 
If  you  have  anything  to  buy  or  sell,  don't  overlook  the  value  of  RADIO  AGE'S  classified 

advertisements.    Many  such  messages  have  paved  the  way  to  independent  incomes. 
The  classified  advertising  rates  are  but  five  cents  per  word  for  a  single  insertion.  Liberal 

discounts  are  allowed  on  three,  six  and  twelve-time  insertions,  making  rate  of  4  1-2,  4  and  3  cents 
a  word  per  insertion  respectively.  Unless  placed  through  an  accredited  advertising  agency,  cash 
should  accompany  all  orders.  Name  and  address  must  be  included  at  foregoing  rates.  Minimum 
contract  charge  $1.00. 

All  classified  ads  for  the  June  issue  must  be  sent  in  by  April  25. 

AGENTS    WANTED 

SELL  MARVELOUS  NEW  RADIO  INVENTION  THAT 
IMPROVES  summer  reception  100 %.  Effarsee  marvel 
inside  antennae  gives  better  tone,  greater  selectivity, 
less  static.  Sells  to  every  radio  owner  for  only  $4.00. 
Write  today.  Fishwick  Radio  Co.,  135  Central  Park- 

way,  West,   Cincinnati,   Ohio. 

Sell  Five  Tube  Radio  Sets.  Thirty  days  free 
Three  sales  weekly  pays  $90  profit.  Experience  un 
sary.  DIRECT  RADIO,  197-FF  Fourteenth  St. 
waukee,  Wisconsin. 

AGENTS— STEADY  INCOME.  LARGE  Manufacture 
soaps,  perfumes,  toilet  articles  and  pure  food  produ 
etc.,  wishes  representatives  in  each  locality.  Ma 
f  acturer  direct  to  consumer.  Big  profits.  Honest  goi 
Whole  or  spare  time.  Cash  or  credit.  Send  at  once 
particulars.      American    Products    Co.,    5796    Ameri 

Desk   BG3.     Healtho   Produ 

Agents  Wanted  VANCY  Guaranteed  Radio  Tubes 
imported  filament  all  types  BEST  BY  TEST  also  t 
mitters.      Sample   tubes   $1.50   each    Post    Paid, 
cash  or  money  order.    Van  Cleef-Deforest  Radio  ( 
pany,  Great  Kills,  S.  I.,  N.  Y. 

FORDS.  60  miles  on  one  gallon  of  Gas.  It  has  been 
proven  such  mileage  can  be  made.  AIRLOCK  guar- 

antees to  increase  gas  mileage;  also  prevents  radiator 
boiling  in  summer  or  freezing  in  winter.  Cools,  Fuels, 
Decarbonizes  the  Ford  motor.  Splendid  territory 
open.  AIRLOCK  PRODUCTS,  Box  703G,  Willow  Street, 
Long  Beach,  Calif. 

RADIO— Join  our 
money.  We  want 
advertised  sets  and 
facturers.  Widen, 
weekly.  You  can 
for  catalog,  and  dis 
land  Radio  Compai 

sales  organization  and  make  big 
i  man  in  every  county  to  sell  well 
parts  made  by  the  leading  manu- 
r  of  Kansas  City  makes  $150.00 
Jo  as  well  or  better.  Write  today 
:ounts.  Name  your  county.  Wave- 
y,  Div.  52,  1027  No.  State  St.,  Chi- 

MANUFACTURER'S  AGENT  calling  on trical  Jobbers,  Chicago  and  vicinity,  has  o 
additional  lines  carrying  volume  business, 
to  large  jobbers.  Edelstein,  1804  McCor 
Chicago. 

Man  wanted  for  this  territory  to  sell  wonderful  value 

sumer  over  40%.  Experience  unnecessary.  Samples 
supplied.  Big  weekly  permanent  income.  Write  today. 
Tanners  Mfg.  Co.,  1334C  St.,  Boston,  Mass. 

$50  WEEKLY  EVENINGS.  DEMONSTRATING  i 
super  selective  6-tube  radio  set.  Selectrodyne  Radi. 
Co.,  Dept.  M-325  West  State,  Rockford,  Illinois. 

AUTOMOBILES 

Light  weight  ALOY-NUM  pistons  for  all  cars  and 
trucks,  low  prices,  get  circular.  Egge,  7704  South  Main 
Street,  Los  Angeles,  California. 

BOOKS  AND  MAGAZINES 

s,  Ca 

EXPERIMENTAL  RADIO  by  R.  R.  Ramsey,  Professor 
of  Physics  Indiana  University.  The  only  scientific 
experimental  manual.  Enthusiastically  endorsed  by 
the  American  Radio  Relay  League  for  amateur  use. 
Used  in  colleges,  universities  and  Government  schools. 
Measure,  adjust,  and  perfect  your  set.  85  experiments. 
Price   $2.00   post    paid.      Hugh    Ramsey,    Bloomington, 

ELECTRICAL  MEN!  LOCATE  TROUBLE  ON  ELEC- 
TRICAL APPARATUS.  PRACTICAL  EXPLANATION 

WITH  BLUE  PRINT  DIAGRAMS  OF  MOTOR  &  CON- 
TROLLER CONNECTIONS.  GREAT  HELP  &  GUIDE 

TO  MEN  IN  THE  TRADE.  COMPLETE  BOOK  FORM. 
5K!9E  $200  POST-PAID.  U.  S.  SALES  &  TRADING 
COMPANY,  1457  BROADWAY,  NEW  YORK,  N.  Y. 

BUSINESS  OPPORTUNITIES 

scan-Orange-Fig  Gr 
ire.  Monthly  paym 
in  Orchards,  Dept. 

turns.     Subur 

i    assembling    plants.       Part    or 
field  Radio  Co.,  13  Tillery  Street,  Dept. 

Brooklyn,  New  York. 

CRYSTALS 

Supersensitive  Galena  Crysta 
ALKEMITE.  All  sensitive  i 
Geologist,  Joplin,  Missouri. 

Pound     75c     prepaid, 
rstals     50c.       Buskett, 

DOGS 

WHITE  Spitz  Puppies.  Beautiful.  Intelligent,  com. 
panionable.  Fifteen  Dollars.  Brookwood  Kennels 
2626  East  18th  Street,  Indianapolis. 

HELP  WANTED 

RADIO    SALESMEN 

representatii 

SET  BUILDERS— We 
f  you  are  reliable  an 
ty,   we  will   appoint  yc 

arts  at  prices  th 
to  sell  at  a  handsome  profit.  Write 
log  and  sales  plan.  Waveland  Radio 
N.  State  St.,  Chicago,  III. 

Co.,  Div.  53,  1027 

anting  forest  ranger,  railway  clerk  and  othe 
lent  positions,  write  for  free  particulars  o 
Mokane.  Dept.  B-33,  Denver.  Colo. 

MEN  WISHING  TO  ENTER  DINING.  SLEEPING  CAR 
SERVICE  AS  CONDUCTORS.  PORTERS.  WAITERS. 
WRITE  123  RAILWAY  EXCHANGE,  KANSAS  CITY. 

INVENTIONS 

NEW  IDEAS  WANTED— Well  known  Rad 
turer  whose  products  are  nationally  advert 
everywhere  wants  new  Radio  device  to  se 
outright  or  royalty  for  idea  or  invention  which lufac- 

dsold 
Will   pay 

Hy 

MUSIC 

SONG  Poem  Writers — If  you  have  your  words  pu 
music  let  a  gifted  Melody  Writer  do  it.  Write  Fra 
Conover,  (Composer)  AVON,  New  Jersey. 

PATENTS 

FOR  SALE:  U.  S.  and  Canad 
ment  for  Phonographs;  is  th 
tion  of  the  age.    Address  Chas 

an  Patent  on  an  Attach- 

F.  Smith^Hu'ff"  N.rjak" 
RADIO 

NO  MORE  BATTERIES.  You  can  eliminate  all  bat- 
teries and  operate  your  set  on  light  current,  AC  or 

DC — no  hum — any  kind  of  set— any  type  of  tubes. 
Complete  blue  prints  and  instructions,  guaranteed 
$2.  Engineers'  Service  Company,  Suite  203,  15  Park Row,  New  York. 

A  real  DX  Circuitl  5  tubes  over  3000  miles  range  with 
loud  speaker  volume.  Send  $1.00  for  circuit  and  in- 

structions.   Tuttle  Radio  Laboratories,  Diamond,  Ohio. 

SAVE  MONEY 

•'$1.00  For  Your  Old  Tubes  regardless  of  make  or  con 
dition  towards  the  purchase  of  each  new  Standar 
$2.50  tube.  Positively  guaranteed.  We  do  not  se 
rebuilt  or  bootleg  tubes.  Order  today.  Luxem  &  Davi 
Mfg.  Co.,   6229  Broadway,  Chicago,   111.     Paste  this  a 

B  BATTERY  ELIMINATORS— BUILD  YOUR  OWN 
cheap;  no  hum;  acid  or  anything  to  get  out  of  order; 
blueprint  and  instructions;  50  cents,  money  order  or 
cash.  Web  Radio  Co.,  Dept.  A,  5823  Calumet  Ave., 
Chicago,  Illinois. 

Standard  solderles 
ments.  Double  c 
Clinton  Seward,  Jr 

3  Jacks.  Binding  post  attach- .  One  dollar  bill.  Postpaid. 
Paltz,  New  York,  N.  Y. 

RADIO  DEALERS 

DEALERS— Write  for  our  illustrated  catalog  of  reliable 
Radio  Merchandise.  Rossiter-Manning  Corporation, 
Dept.  D,  1830  Wilson  Ave.,  Chicago,  III. 

RADIO  SUPPLIES 

HAVE  YOU  SEEN  THE  NEW  DIALITE,  THE  UNIQUE 
lamp  that  lights  up  your  panel  and  adds  a  decorative 
touch  to  any  radio  set?  Retails  at  $2.75,  complete. 
Send  for  folder  and  dealer's  proposition  on  this  fast moving  article.  Also,  we  are  distributors  for  the  famous 
Knurled  Wal  nut  Cabinets,  the  most  beautiful  cabi- 

ersal  Radio  Co.,  6255  Broad- 

.  Chi, 

111..  I 

SALESMEN  WANTED 

SELLS  for  $9.75.  Printi 
velopes,  etc.  $4.00  comr 
work.     Automatic  Ad-Sta iper,  Joplin,  Missouri. 

Make  $100  WEEKLY 
public  wants — long  di   -e  radi 

.y»  $100  profit, no  canvassing.  Sharpe  of  Color 

month.      Representat* sweeping    the    country — write    today    before    yc 
>unty  is  gone.     OZARKA,    INC.,   126  F.  Austin   Av 

STAMPS 

dith  Street,  Day 

STAMPS,  50  varieties,  Africa,  Brazil,  Peru,  Cuba, 
Mexico,  etc.,  10c.  50  different  U.  S.,  25c;  1,000  mixed, 
40c;  1,000  hinges,  10c.  List  free.  C.  Stegman,  5950 
Cote  Brilliante,  St.  Louis,  Missouri. 

WIRELESS 

cago.  III. 
i  C.  C.  Snyder,  1423  Elmdale  Ave.,  Chi- 

TELEGRAPHY— Morse  and  Wireless— taught  at  home 
in  half  usual  time  and  at  trifling  cost.  Omnigraph 
Automatic  Transmitter  will  send,  on  Sounder  or  Buz- 

zer, unlimited  messages,  any  speed,  just  as  expert 
operator  would.  Adopted  by  U.  S.  Govt,  and  used  by 
leading  Universities,  Colleges,  Technical  and  Telegraph 
Schools  throughout  U.  S.  Catalog  free.  Omnigraph 
Mfg.  Co.,  13  F  Hudson  St.,  New  York. 

PERSONAL 

LONELY  HEARTS:  Exchange  letters;  mal 
new  friends  in  our  jolly  club.  Eva  Mc 
Jacksonville,  Florida.    Enclose  stamp. 

Radio   Age   Classified  Ads  Bring   Results 
Please  mention  Radio  Age  when  writing  to  advertisers 



KC Meters STATIONS DIALS 

12    3 

1480 202.6 

1470 204.0 

1460 205.4 

1450 206.8 

1440 208.2 

1430 209.7 

1420 211.1 

1410 212.6 

1400 214.2 

1390 215.7 

1380 217.3 

1370 218.8 

1360 220.4 

1350 222.1 

1340 223.7 

1330 225.4 

1320 227.1 

1310 228.9 

1300 230.6 

1290 232.4 

1280 234.2 

1270 236.1 

1260 238.0 

1250 239.9 

1240 241.8 

1230 243.8 

1220 245.8 

1210 247.8 

1200 249.9 

1190 252.0 

1180 254.1 

1170 256.3 

1160 258.5 

1150 260.7 

1140 263.0 

265.3 1130 

1120 267.7 

1110 270.1 

1100 272.6 

1090 275.1 

1080 277.6 

1070 280.2 

1060 282.8 

1050 285.5 

1040 288.3 

1030 291.1 

1020 293.9 
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2 1 

1010 296.9 

1000 299.8 

990 
302.8 

980 305.9 

970 
309.1 

960 312.3 

950 315.6 

940 319.0 

930 
322.4 

920 325.9 

910 329.5 
900 

333.1 

890 
336.9 880 
340.7 

870 
344.6 

860 
348.6 

850 
352.7 

840 356.9 
830 

361.2 

820 365.6 

810 370.2 
800 

374.8 
790 

379.5 

780 384.4 
770 

389.4 
760 

394.5 
750 

399.8 

740 
405.2 

730 
410.7 

720 416.4 

710 422.3 

700 428.3 

690 434.5 

680 440.9 

670 447.5 

660 454.3 

650 461.3 

640 
468.5 

630 475.9 

620 
483.6 

610 
491.5 

S  600 
499.7 

1  590 

508.2 

S  580 

516.9 

U  570 

526.0 
560 

535.4 

550 545.1 



Hookups  Like  This  One  Get  Results! 
v 

*-! 

U 

You'll  Find  Them  in  The  Radio  Age  Annual  for  19261 

BLUEPRINTS 
are  the  predominating 
feature  of  the  RADIO 
AGE  ANNUAL  for  1926. 

Eighteen  pages  of  actu- 
al-color blueprints  of 

every  kind  of  hookup, 
from  efficient  crystal  set 
to  six  tube  tuned  radio 

frequency,  with  blue- 
prints of  a  modern  power 

supply  device  to  top  off 
the  list. 

Have  you  seen  the  new  RADIO  AGE  ANNUAL  for  1926?  Thou- 
sands of  fans  have  already  bought  their  copies,  and  the  end  of 

the  first  edition  supply  is  not  far  off.  Hundreds  of  buyers  of 
the  ANNUAL  for  1926  have  supported  our  contention  that  it  is 

the  biggest  radio  dollar's  worth  ever  published.  Scores  of  new 
hookups,  tried  and  tested  in  the  RADIO  AGE  laboratories, 
many  isometric,  circuit  and  photographic  illustrations,  and 
18  full  page  blueprints  are  some  of  the  features  that  make  this 
96  page  book  invaluable  to  the  technical  fan.  The  expert  will 
find  the  latest  in  experimental  and  multi-tube  hookups,  while 

the  beginner  will  feel  at  home  with  a  group  of  "how  to  do  it" articles  written  especially  for  him. 

$1.00  a 
Copy 

RADIO  AGE  ANNUAL 
FOR  1926 $1.00  a 

Copy 

Some  of  the  Features: 
Review  of  Radio  During  1925 
Radio  Symbols  and  Crystal  Hookups 
Three  Tube  Inductive  Coupled  Receiver 
An  Improved  Three  Tube  Reinartz 
A  Windless,  Pipeless,  Pipe  Organ 
Adding  a  Good  Amplifier  to  the  3  Circuit  Tuner 
Taking  Care  of  Your  Radio 
Audio  Amplifying  Circuits 
More  Data  on  a  4  Tube  Tuned  r.  f.  Set 
Unique  Radio  Map 
Inductance,  capacity  and  wavelength  chart 

Single  and  Dual  Tuning  Control 
Plug-in  Inductances  for  Maximum  Receiver  Efficiency 
Two  Controls  for  4  Stages  of  Tuned  r.  f . 
How  to  Make  a  Power  Supply  Device 
How  to  Wind  a  Low  Loss  Coil 
Negative  B  Returns  to  Negative  A  Battery 
Some  Soldering  Hints 
Tuning  With  Chart  Curves 
Corrected  List  of  Broadcast  Stations 
Log-A-Wave  Chart 

RADIO  AGE  ANNUAL  COUPON 
RADIO  AGE,  INC., 
500  North  Dearborn  St.,  Chicago,  111. 

Gentlemen:    I  want  to  be  sure  of  getting  the  RADIO  AGE  ANNUAL  FOR  1926.     Enclosed  find  $1.00.    If  I  am  not 
satisfied  with  the  ANNUAL  I  will  return  it  within  five  days  and  you  will  refund  my  dollar. 

Name       

Address..   

City   State   
526 

Please  mention  Radio  Age  when  writing  to  advertisers 



RADIO 

In  Buying  Radio  Instruments 
Don't  Consider  Price  Alone^ 

Price  alone  does  not  govern  value*    Merit  is 
the  prime  consideration  when  estimating  cost 

Individuality  and  elegance  of  appearance  have  placed 
Zenith  instruments  on  a  different  plane  from  that  of  any 
other  radio.  Zenith  is  convinced  that  potential  radio 
buyers  will  insist  on  the  best  in  reception,  the  best  in 
design  and  individual  style,  even  though  Zenith  Radio 
does  cost  more. 

For  these  reasons  Zenith  was  created.  Its  performance 
is  certain;  and  its  owners  include  all  those  who  are  glad 

to  pay  what  they  consider  it  is  worth,  in  order  that  they 
may  have  outstanding  performance,  individual  beauty 
and  certainty  of  service. 

Whatever  else  you  do — see  Zenith — listen  to  Zenith — in 
your  own  home.  Remember,  you  do  not  need  the  full 
purchase  price  to  start  your  ownership.  You  can  place 

in  your  home  the  finest  Zenith  made  on  a  down-payment 
of  only  $80. 

Your  nearest  Zenith  dealer  will  gladly  demonstrate  the 

model  that  appeals  to  you — in  your  own  home — what- 
ever evening  suits  you  best.  No  obligation.  Write  us 

for  his  name  and  complete  descriptive  literature. 

Zenith  Broadcasting  Station  WJAZ  Schedule 
Dance  Orchestras  on  Tuesday,  Wednesday,  Friday  and  Saturday 
Nights  from  9:00  P.  M.  until  2:00  A.  M.  CL  Musical  Program  from 

the  Zenith  Spanish  Garden  Studio  9:00  until  12:00  o'clock  Thursday 
Nights  and  Special  Programs  7:00  until  9:00  Sunday  Nights.  C  Cen- 

tral Standard  Time.    C  Authorized  Wave  Length,  322.4  Meters. 

Zenith  Radio  Corporation 
Straus  Building,  Chicago 

They  Cost  More— But  They  Do  More! 

Built-in  Zenith  loud-speaker; 
ample  compartments  for  dry 
and  storage  batteries  or  elim- 
inators. 

Zenith  is  made  in  Chicago  to 
operate  in  a  territory  where  27 
broadcasting  stations  are  located 
— the  most  difficult  conditions  for 
radio  reception  in  the  world.  Ex- 

cellent results  in  Chicago  mean  un- 
matched performance  elsewhere. 

The  complete  Zenith  line  in- 
cludes ten  models,  each  in  its 

class  an  outstanding  value.  The 
price  range  is  from  $100  to  $2500. 

(All  Price.  F.  O.  B.  Chicago) 



Blueprint  Section  Every  Month 
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Our  GoldenRule  Receiver 
tty%Q  in. Blueprint  formCl  Simple 

Crystal  Set  for  the  Newcomer 

CI  A  Good  Long  "Wave  Set- 

iSi 

Complete  Broadcast  List  and  log 
In  Each  Issue 



Investigate 
Before 
Investing 

Every  advertiser — whether  national  or  local — owes 
it  to  the  best  interests  he  represents  to  fully  inves- 

tigate every  publication's  claim  for  circulation,  etc., 
before  he  invests  in  "white  space"  advertising. 

It  is  the  advertiser's  right  to  demand  facts,  not 
theory.  Superficial  information  is  not  the  kind  on 
which  to  build  a  successful  advertising  campaign, 

and  unless  each  copy  is  delivered  and  read,  the 

advertiser  is  paying  for  waste  circulation  and  his 

advertising  dollars  are  not  producing  proper  results. 

By  our  membership  in  the  Audit  Bureau  of  Circu- 

lations we  safeguard  the  advertiser's  money,  for  we 
want  it  known  that  we  make  no  claims  of  any 

nature  that  are  not  fully  substantiated  with  A.  B.  C. 
verified  reports. 

Get  our  last  report.  Know  what  you  are  buying. 
Then  invest. 

500  N.  Dearborn  St.,  Chicago 



RADIO  AGE  for  June,  1926  The  Magazine  of  the  Hour  \ 

*aven  gi) 
Lem  that  ask  him? 

1 2  Therefore  all  things  whatsoever 
ye  would  that  men  should  do  to  you, 
do  ve  even  so  to  them :  for  this  is  the 

Radio  Age's 
Golden  Rule  Receiver 

f 

f 

So  interesting  has  been  the  building  of  the  June 
Radio  Age  Golden  Rule  receiver  that  another  version 
of  it  has  been  prepared,  tested,  and  is  to  be  described 
in  the  July  issue  of  this  magazine.  Basically  the 
circuit  is  the  same  but  minor  alterations  have  been 
made  in  order  to  further  simplify  the  set  for  the  home 
builders.  It  will  be  found  fully  described  in  the 
blueprint  section  of  the  July  Radio  Age. 

Shielded  completely  by  means  of  both  a  metal 
panel  and  a  metal  cabinet,  the  July  Golden  Rule 
receiver  leads  its  builders  to  believe  that  simplifica- 

tion has  been  carried  as  far  as  possible.  Logging 
of  the  set  is  the  same  as  in  the  June  model  but  for 
local  work  the  shielding  helps  some  to  cut  down  the 
breadth  of  local  signals.  The  shielding  is  also  effec- 

tive in  minimizing  extraneous  interference,  notably 
leaky  power  lines  and  other  disturbances  coming 

within  the  classification  of  "man-made  static." 
Better  tonal  quality  has  also  been  secured  by  use  of 
a  different  model  of  audio  frequency  transformer. 

Order  Your  July  Copy  Now 

)<ZJHlf&<^(lJM}to^<LJHW^ 
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Chats  With 
the  Editor 

HOUSED  in  its  nice  metal  panel and  shield  the  July  version  of 
the  Golden  Rule  receiver  is 

very  simple  and  works  as  smoothly 
as  a  well-oiled  machine.  Our  next  is- 

sue will  give  all  the  details,  together 
with  pictures  and  diagrams  in  the 
blueprint  section. 

Neutrodyne  owners  will  be  glad  to 
find  a  means  of  improving  their  pres- 

ent sets;  the  hints  are  written  by  L. 
Hillegas-Baird,  amateur  9HO  who  is 
well  known  in  the  dot  and  dash  fra- ternity. 

Adding  a  resistance  to  the  sec- 
ondary of  your  audio  transformers 

will  often  flatten  out  what  otherwise 
might  be  an  objectionable  frequency 
peak.  Result: — better  audio  quality 
over  an  even  range  of  frequencies. 

Radio  communication  on  short 
waves  is  brilliantly  described  by 
Lieut.  Commander  A.  H.  Taylor  of 
the  Naval  Radio  Laboratory,  who 
pays  homage  to  the  amateurs  who 
pioneered  on  the  very  short  wave- 

lengths when  others  believed  these 
wavelengths  useless. 

Armstrong  Perry  goes  into  the 
elimination  of  alphabetical  batteries 
— the  A's,  B's  and  C's.  Written  for 
all  types  of  readers,  regardless  of 
their  previous  condition  of  radio 
servitude. 

Crystal  control  for  all  radio  sta- 
tions (tube  operated)  is  here  to  stay 

without  a  doubt.  Read  about  the 
manner  in  which  WGY  controls  the 
output  of  the  huge  transmitter  with 
a  small  quartz  crystal. 

Gwen  Wagner  tells  our  readers  of 
WENR,  the  All-American  Radio  Cor- 

poration station  while  E.  D.  Cahn 
takes  us  on  an  interesting  journey  to 
Havana  where  PWX  holds  forth. 

Summer  no  longer  holds  any  ter- 
rors for  the  radio  addict.  Instead  of 

blaming  static,  sun  spots  and  other 
phenomena  for  his  hard  luck,  he 
merely  goes  to  work  at  that  time  and 
makes  over  his  receiver  for  the  good 
season  to  come  shortly.  Headphone 
operation  takes  the  place  of  the  loud 
speaker  on  distant  reception.  The  ap- 

palling declivity — the  terrible  slump 
— which  characterized  the  first  year 
of  popular  broadcast  interest  has 
been  gradually  smoothed  down  so  it 
is  not  very  difficult  to  see,  in  this  or 
next  year,  radio  activity  continuing 
unabated  through  the  months  of 
June,  July  and  August.  Radio  Age 
is  doing  its  share  by  giving  its  readers 
plenty  of  material  during  the  sum- 

mer on  which  they  may  whet  their 
appetites  for  a  newer  or  better  set. 

Editor  of  RADIO  AGE 



"I've  just  had  a  lesson  in  radio 
economy,  and,  believe  me, 

it's  illuminating" 
"I  went  into  my  radio  dealer's  this  noon  for  a  couple  of 
Eveready  'B'  Batteries  and  said,  'Tom,  give  me  a  pair  of 
Eveready  45-volt  "B"  Batteries  No.  772's.' 

"  'How  many  tubes  in  your  set,  Jim?'  he  asked. 
"  'Five,'  I  answered. 

"  'Then  what  you  want  is  a  pair  of  Eveready  Layerbilt 
No.  486V 

"'Why?'  I  asked. 
"  'Because  the  Eveready  772's  are  meant  for  sets  having 

one  to  three  tubes.  With  average  use  of  the  set,  and  used 

with  a  "C"  battery*,  they  should  last  a  year  or  longer.  But 
on  a  five-tube  set,  with  average  use  and  with  a  "C"  battery, 
they  will  only  last  about  four  months. 
Anyone  with  a  four  or  five  tube  set 

should  buy  a  pair  of  Eveready 
Layerbilts  No.  486.  Used  with  a 

"C"  battery  they  should  last  eight 
months  or  longer.' 

"  'Yes,  but  the  772's  cost  only 

$3.75  each,'  I  said,  'and  the  Layer- 
bilt $5.50.  There's  some  difference.' 

"  'Well,  figure  it  out  for  yourself,' 
said  Tom.  'Two  sets  of  772's  should 
last  you  about  eight  months,  and 

will  cost  you  $15.  One  set  of  Ever- 
eady Layerbilts  should  last  about 

eight  months,  and  will  cost  you 

only  $11.'" 
The  simple  rules  for  this  satis- 

faction and  economy  are: 

On  1  to  3  tubes — Use  Eveready  No.  772. 

On  4  or  more  tubes — Use  the  Heavy  Duty  "B"  Bat- 
teries, either  No.  770,  or  the  even  longer-lived  Ever- 

eady Layerbilt  No.  486. 

On  all  but  single  tube  sets — Use  a  "C"  battery. 
When  following  these  rules,  the  No.  772,  on  1  to  3  tube 

sets,  will  last  for  a  year  or  more ;  and  the  Heavy  Duties,  on 
sets  of  4  or  more  tubes,  for  eight  months  or  longer. 

We  have  prepared  a  new  booklet,  "Choosing  and  Using 
the  Right  Radio  Batteries,"  which  we  will  be  glad  to  send 
you  upon  request.  This  booklet  also  tells  about  the  proper 
battery  equipment  for  use  with  the  new  power  tubes. 

Left-A'o.  486, 

tubes.     $5.50. 

BiGHT-Erer-        I  ssarsa  i 
dy  Dry  Cell        I  S?33Si 

Radio"  A"  Bat- tery, 1  '/2  volts. 

EVEREADY 
Radio  Batteries 

-they  last  longer 

*Note:  A  "C"  battery  greatly  increases'the 
life  of  your  "B"  batteries  and  gives  a  quality  of 
reception  unobtainable  without  it.  Radio  sets 
may  easily  be  changed  by  any  competentliradio 

service  man  to  permit  the  use  of  a  "C"  Battery. 

Manufactured  and  guaranteed  by 
National  Carbon  Company,  Inc. 
New  York  San  Francisco 

Canadian    National    Carbon    Co.,   Limited 
Toronto,  Ontario 

Tuesday  night  means  Eveready  Hour 

— 8      P.    M.,   Eastern   Standard    Time, 
through  the  following  stations: 
WEAT-New  York        v/SAi-Cincinnati 
vtjAR-Providence WEFA-Boston 
wtag-W  orcester 
WFi-Philadclpliia 
WGR-Buffalo 

WCAE-Pittsburgk 
KSD-St. 

WTAM-Clevelai'd 
vixvj-Detroit v/CN-Ckicago 

woe-Davenport 
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WE  DO  not  share  the  gloomy  view  taken. by  Sec- 
retary Hoover  of  the  Department  of  Commerce 

as  to  the  probable  results  of  the  decision  in  which  the 
Zenith  Radio  Corporation  won  a  United  States  court 

battle  with  Mr.  Hoover's  department.  The  Zenith 
Corporation,  not  being  able  to  induce  the  department 
to  allocate  to  their  station,  WJAZ,  a  wave  length  and 
license  that  would  not  conflict  with  the  time  and  wave- 

length used  by  a  Denver  station,  appropriated  a  wave- 
length of  329  meters  and  went  on  the  air  as  the  first 

"pirate"  broadcaster.  The  government  brought 
criminal  charges  against  the  corporation  and  demanded 
that  its  broadcasting  equipment  be  confiscated.  Judge 
Wilkerson,  of  the  U.  S.  Circuit  court,  Illinois,  recently 
decided  in  favor  of  the  corporation.  He  held  that  under 
the  law  of  1912,  the  only  existing  statute  covering 
radio  regulation,  the  Secretary  of  Commerce  had 
exceeded  his  powers  in  arbitrarily  assigning  wave 
lengths  and  broadcast  time  periods  to  stations. 

Under  those  circumstances  it  might  appear  to  the 
hasty  observer  that  there  is  nothing  to  stop  any_  man 
or  group  of  men  from  building  a  station,  selecting  a 
wave-length  that  pleased  their  fancy  and  proceed  to 
shoot  the  ether  full  of  music  and  talk,  to  the  great 
confusion  of  those  who  are  attempting  to  separate  one 
station  from  another.  For  example  it  might  appear 

that  numerous  "pirate"  broadcasters  might  decide 
to  transmit  on  a  wave-length  of  400  meters.  That 
would  surely  destroy  the  usefulness  of  all  stations  on 
that  wave-length.  Or  many  broadcasters  might  select 
wave-lengths  so  near  to  those  already  in  use  that  the 
owner  of  a  set  which  was  not  extremely  selective 
would  be  unable  to  tune  any  one  of  the  number  out. 

But  there  will  be  no  such  chaos.  In  the  first  place 
the  law  of  1912  will  prevent  it.  That  law  specifies 
that  those  engaged  in  the  commercial  transmission  of 
messages  may  use  wave-lengths  over  200  meters  and 
does  not  give  the  Secretary  of  Commerce  any  specific 
right  to  say  what  wave-length  they  shall  choose.  It 
will  be  seen  readily  that  only  a  small  group  of  broad- 

casters could  take  advantage  of  this  rather  broad 

license,  because  there  are  scarcely  half  a  dozen  big  com- 
panies using  radio  for  the  transmission  of  commercial 

dispatches. 
The  law  of  1912  gives  the  same  broad  privileges  to 

manufacturers  who  are  engaged  in  experimental  work. 
This  would  appear  to  let  down  the  bars  to  all  manu- 

facturers who  desired  a  license  and  a  wave-length. 
And  it  does.  But  the  manufacturers  know  that  if 

they  go  on  the  air  on  wave-lengths  duplicating  or 
approximating  the  wave-lengths  already  in  use  they 
will  cause  confusion.  Manufacturers  do  not  want 
confusion.  They  want  the  best  reception  possible  in 
order  that  there  may  be  a  continued  and  increasing 
demand  for  their  products,  which  are  chiefly  radio 
receiving  sets.  Therefore  it  is  not  likely  that  either 
commercial  message  senders  or  manufacturers  will 
create  chaos. 

Secretary  Hoover  went  so  far  as  to  warn  us  that 

the  Wilkerson  decision  would  render  useless  about 
$600,000,000  in  radio  receiving  sets.  It  is  a  huge 
figure  and  it  is  a  disturbing  thought.  Not  only  would 
such  a  loss  be  a  serious  one  to  the  listening  public  in 
dollars  and  cents  but  it  would  mean  the  end  of  their 
broadcast  listening.  But  another  alarming  thing  to 
consider  is  the  effect  that  such  a  disaster  would  have 
on  the  radio  industry.  That  industry  has  grown  to 
mammoth  proportions  and  like  all  new  industries  it 
has  had  its  troubles.  It  is  near  stabilization  and 
standardization  at  this  time. 

Let  us  repeat  that  we  are  confident  there  is  going 
to  be  no  chaos.  The  word  looks  well  in  newspaper 

headlines  but  it  hasn't  scared  anybody  much.  As 
time  goes  on  legislation  will  be  planned  and  enacted 
that  will  fully  protect  the  great  national  pastime  of 
listening  in. 

IT  IS  a  pleasure  to  present  a  design  for  a  "Golden 
Rule"  receiving  set  this  month.  Those  who  tried 

to  listen  in  on  Europe  during  the  international  tests 
last  fall  will  remember  how  emphatically  it  was  brought 
home  to  them  that  radiating  receivers  are  the  curse 
to  radio  neighbors.  Those  who  are  using  sets  that 

radiate  and  kill  their  neighbors'  pleasure  are  not  doing 
so  because  they  are  reckless  or  indifferent  air  vandals. 
They  are  causing  interference  in  most  cases  without 
any  fault  on  their  own  part  except  that  they  bought 
or  made  a  radiating  receiver  without  realizing  they  - 
were  on  the  downward  path  to  Bloopville. 

In  the  four-tube  set  described  in  this  issue  Mr.  Hill 
has  not  only  produced  a  receiver  that  does  not  bloop 
but  he  has  made  one  that  is  extremely  simple  in  con- 

struction and  operation.  Yet,  with  all  these  merits 
to  its  credit  the  set  has  other  distinct  advantages.  It 
has  volume,  distance  and  quality.  The  set  has  been 
thoroughly  tested  in  Radio  Age  Laboratories  and  has 
met  every  requirement.  In  fact  it  was  being  developed 
and  improved  for  months  before  it  found  its  way  into 
the  pages  of  our  magazine.  It  you  want  to  stop  fjloop- 
ing  and  still  lose  none  of  the  joy  of  listening  make  one 
of  these  anti-blooping,  do-as-you-would-be-done-by 
receivers  and  then  you  can  look  your  neighbor  square 
in  the  eye  and  make  pointed  reference  to  his  old  man. 

RADIO  reception  is  in  the  hands  of  the  natural 
forces  and  they  work  in  a  mysterious  way,  their 

wonders  to  perform.  Reception  recently  has  been 
better  than  it  was  in  mid-winter  and  yet  the  wise  men 
tell  us  it  should  not  be.  Reception  throughout  last 
winter  was  distinctly  more  unsatisfactory  than  it  was 
the  previous  winter.  Therefore  we  are  listening  with 
some  attention  to  those  who  predict  a  summer  of  fine 
reception  this  year.  Perhaps  we  are  at  last  to  scotch 
that  serpent  of  the  radio  industry — the  constantly 
reiterated  assertion  that  summer  reception  is  not  good 
and  radio  goes  when  the  bluebird  arrives  and  comes 
back  when  the  wild  goose  honks  southward. 
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Business  Manage 
Frederick  A.  Smith 

Condensers  and  Inductances 
Were  First  B-T  Products 

Interesting  Sidelights  on 
Growth  of  Organization 
From  Early  Radio  Days 

RADIO  fans  for  years  ha
ve 

been  buying  radio  parts 
and  receivers  largely 

upon  their  own  need  for  such 
units.  They  have  done  this  with- 

out much  knowledge  of  the  in- 
dividuals and  personnel  back  of 

the  many  organizations  now  en- 
gaged in  the  radio  business,  a 

business  which  bids  fair  to  be- 
come one  of  the  largest  in  the 

United  States.  There  have  been 
numerous  questions  asked  as  to 
the  make-up  of  organizations; 
how  they  started  and  whence 

they  are  headed.      It  is  in  re- 

Harry  A.  Bremer,  vice-president  and  sec- 
retary of  the  Bremer-Tully  Manufactur- 

ing Co. 

By  FRED  HILL 
Associate  Editor 

sponse  to  many  requests  from 
readers  that  Radio  Age  is  print- 

ing this  story,  the  first  of  a 
series,  covering  the  larger  and 
more  established  manufacturers 
in  the  game  today. 

If  there  is  romance  in  oil ;  or 
personality  in  the  automobile 
business,  or  interest  in  the  can- 

ning of  vegetables,  then  of  ne- 
cessity the  reader  can  find  much 

more  in  the  history  of  radio. 
Starting  as  a  fad  (so  said  the 
croakers)  radio  has  become  the 
national  indoor  sport  and  those 
who  had  the  foresight  in  the 
early  days  to  make  a  good  prod- 

uct and  sell  it  thoroughly  on  its 
merits,  are  now  occupying  an 
enviable  position  in  the  business 
of  today.  This,  in  spite  of  the 
patent  situation,  which  at  times 
has  threatened  to  turn  the  in- 

dustry topsy-turvy.  After  all 
the  patent  situations  have  been 
handled  there  still  remains  a 

good,  big  field,  for  the  manufac- 
turers who  intend  to  remain  in 

the  game  with  a  gradual  healthy 
growth  each  year.  The  radio 
business  seems  no  different  than 
other  large  industries.  None 
were  developed  over  night. 
None  made  a  million  the  first 
year  of  their  existence.  Instead 
the  radio  business  had  to  be  cul- 

tivated just  the  same  as  the 
manufacture  of  shoes  or  con- 

densed milk.  Honesty  of  prod- 
ucts, sound  merchandising  and 

judicious  advertising  all  contrib- 
ute to  the  building  up  of  an  in- 

dustry, especially  that  of  radio 
where  there  are  so  many  com- 

peting lines. 
Bremer-Tully  History 

SINCE  inductances  and  capaci- ties have  always  been  an  es- 
sential to  radio  reception  and  the 

Bremer  -  Tully  Manufacturing 
Co.  has  long  held  a  high  posi- 

tion in  this  line  we  decided  to 

John  C.  Tully,  president  of  the  Bremer- 
Tully  Manufacturing  Co. 
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A  section  of  the  plant  where  condensers  are  assembled 

give  our  readers  an  insight  into 
their  business  and  give  a  few 
bits  of  history  which  will  en- 

able fans  to  become  better  ac- 
quainted with  the  spirit  back  of 

many  of  our  large  radio  manu- 
facturers. 

Background  for  Harry  A. 

Bremer's  experience  in  the  radio 
game  was  furnished  by  his  tak- 

ing "High  Frequency  currents" 
as  his  thesis  in  his  sophomore 
year  (1905)  at  Armour  Insti- 

tute in  Chicago.  At  this  time 
he  built  his  first  coherer  and 
spark  coil,  just  as  many  of  the 
old-timers  have  done.  After 
graduation  as  an  electrical  engi- 

neer he  went  into  the  manufac- 
ture of  auto  radiators,  with 

especial  emphasis  on  the  design 
and  building  of  special  machin- 

ery for  their  construction.  He 
also  specialized  in  the  construc- 

tion of  precision  apparatus,  ex- 
perience in  this  last  named  field 

coming  in  particularly  handy  in 
his  present  organization  for  the 
design  and  construction  of  vari- 

able condensers. 

Their   First   Items 

FIRST  items  manufactured  by 
the  Bremer-Tully  people 

were  the  one  plate  vernier  con- 
denser in  1921 ;  the  second  item 

was  the  three  circuit  tuner,  cov- 
ering a  range  of  approximately 

40  meters  (from  360  to  400  me- 

ters), since  at  that  time  all 
broadcast  stations  were  lumped 
on  360  meters.  Early  in  the  be- 

ginning of  the  broadcast  craze 
they  began  the  pictorial  show- 

ing of  set  building  for  the  many 
novices.  Today  the  pictorial 
plan  is  all  right  for  the  new- 

comer, but  the  seasoned  experi- 
menter (the  novice  of  1922- 

1923)  now  will  look  at  nothing 

The  Magazine  of  the  Hour 

but  a  schematic  circuit,  all  of 
which  goes  to  show  that  while 
the  manufacturer  of  parts 
grows  with  time,  the  user  of 
parts  likewise  is  becoming  bet- 

ter educated  as  to  values  and 
functions  of  the  different  units 
represented  in  a  radio  set.  This 
factor  permits  one  to  under- 

stand why  the  radio  public  is 
becoming  more  critical  day  by day. 

Build  for  Future 

OPPORTUNIST  ideas  in  the business  do  not  net  any 
manufacturer  much,  according 

to  the  two  partners  in  the  Brem- 
er-Tully organization.  Most  of 

the  items  they  originally  manu- 
factured two  and  three  years 

ago  are  still  selling  strong.  The 
"Nameless"  circuit,  which  they 
developed,  is  as  interesting  to 
the  radio  public  today  as  it  was 
when  it  was  first  announced. 

Since  then  Mr.  Bremer  has  se- 
cured patents  on  the  idea  un- 

derlying the  operation  of  the 
"Counterphase"  and  this  circuit 
is  now  found  in  a  complete  set, 
entirely  shielded,  which  the 
B-T  organization  is  marketing. 
While  originally  this  concern 
started  as  a  parts  manufacturer 
they  are  now  handling  a  good 
volume  of  business  on  complet- 

In  the  foreground  is  one  of  the  machines  used  in  winding  primaries  and  interiors  of 
torostyle  coils.    Finished  primaries  are  seen  under  the  spool  of  wire,  while  to  the  right 
are  a  few  of  the  finished  coils.     Special  machinery  had  to  be  developed  for  winding 

this  type  of  coil,  as  explained  in  the  article 
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ed  sets,  believing  that  since  they 
make  all  the  integral  parts  of  a 
set  they  are  in  an  excellent  posi- 

tion to  handle  the  assembled  set 
too.  This  gives  them  an  oppor- 

tunity of  seeing  that  all  the 
parts  in  the  completed  set  are 
properly  designed  for  that  par- 

ticular type  of  receiver  instead 
of  taking  an  assortment  of  parts 
made  elsewhere  and  trying  to 
group  a  receiver  around  them. 

One  of  the  interesting  things 
about  the  B-T  organization  is 
the  little  booklet,  called  Better 
Tuning,  which  they  issue  five 
times  a  year  and  in  which  can 
be  found  many  homely  bits  of 
philosophy  concerning  the  ra- 

dio game. 

Amateurs   and    Listeners 
BOTH  the  amateurs  and  the 

broadcast  listeners  have 
been  taken  care  of  in  the  mar- 

keting of  B-T  inductances;  the 
short  wave  tuner  for  the  ama- 

teurs, these  covering  all  the 
very  short  waves,  while  the 
broadcast  type  covers  the  band 
from  about  200  to  550  meters. 
Their  newest  product  (its  been 
out  for  some  time,  too)  is  their 
torostyle  in  which  the  winding 
is  wound  square,  then  coiled 
into  a  circle.  Special  machinery 
had  to  be  developed  to  make 
this  particular  type  of  coil.  In 
the   manufacture    of  their  fac- 

Here  is  a  corner  of  the  experimental  laboratory  where  measurements  on  condensers 
and  inductances  are  made.  It  is  also  here  where  preliminary  tests  are  run  on  all 
apparatus  before  the  company  commits  itself  to  the  manufacture  of  a  new  article 

tory-built  Counterphase  the 
company  at  first  put  out  both  a 
shielded  and  unshielded  model. 
Now  they  are  specializing  on 
the  completely  shielded  model, 
for  if  shielding  is  good  for  a 
certain  class  of  fans  who  have 
interference  to  contend  with,  it 
will  not  be  harmful  to  the  ones 

who  do  not  have  any  interfer- 

General  offices  of  the  firm  are  at  532  South  Canal  St.,  Chicago,  111. 
shown  a  portion  of  the  office 

In  this  picture 

Sales,  advertising,  technical 
service,  set  manufacturing  and 
three  other  manufacturing  de- 

partments are  located  at  520- 
528  South  Canal  Street,  Chica- 

go, 111.,  while  the  balance  of  the 
business  is  carried  on  at  532-536 
South  Canal  St. 

The  Two  Principals 

HP  HE  two  principals  of  the 
J-  Bremer-Tully  Mfg.  Co.  pre- 

sent an  unusual  combination  of 

ability  in  various  phases  of  busi- 
ness, coupled  with  a  back- 

ground of  successful  experience 
not  only  in  design,  invention, 
and  the  manufacture  of  high 
quality  apparatus  of  various 
kinds  but  also  in  the  distribu- 

tion of  their  products  through 
reliable  channels. 

It  is  doubtful  if  a  wider  range 
of  practical  experience  is  found 
in  any  other  two  men  in  the  in- 

dustry, both  being  graduate 
electrical  engineers  who  came 
into  contact  with  the  technical 
side  radio  15  to  20  years  ago, 
and  both  having  manufacturing 
experience  before  radio  parts 
and  sets  became  a  business.  At 
the  same  time  both  possess  the 
broadening  influence  of  having 
tackled  many  problems  present- 

ed in  the  various  angles  of  busi- 
ness. For  a  man  educated  as  an 

(Please  turn  to  page  49) 
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Fig.  5.      Cage  type  of  antenna  popularjvith  amateurs 

A  NECESSARY  and  im
por- 

tant part  of  every  radio 
receiving  set  is  the  aerial, 

or  antenna.  This  usually  con- 
sists of  one  or  more  bare  copper 

wires  stretched  between  insula- 
tors (see  Fig.  7)  for  the  purpose 

of  gathering  the  electrical  im- 
pulses sent  out  by  broadcasting 

stations. 
The  most  efficient  antenna  is 

the  outside  type  which  should  be 
placed  as  high  as  possible  where 
it  will  not  come  in  contact  with 
trees  and  other  obstructions. 

While  the  past  years  have  seen 
many  styles  of  receiving  anten- 

nas grow  in  favor,  the  old-style 
outside  antenna  still  holds  its 
own.  The  inverted  L,  the  T  and 
the  single  straight  aerials  are  the 
commonest  forms  of  outside 
aerials. 

The  L  Type  Antenna 

THE  inverted  L  antenna,  gets 
its  name  from  its  shape.     It 

♦President  S.  W.  Hull  &  Co.,  Cleveland,  Ohio 

is  widely  used  and  with  good  re- 
sults, though  it  has  one  defect, 

its  directional  property. 
This  defect  sometimes  is 

turned  to  advantage.  It  receives 
loudest  when  the  end  to  which  the 
lead-in  is  connected  is  pointing 
towards  the  transmitting  station. 

Most  satisfactory  aerials  of  the 
inverted  L  type  employ  two 
wires  when  the  space  between 
the  insulators  does  not  allow  a 
single  wire  of  50  feet  or  more. 
When  two  wires  are  used  they 
should  be  spaced  three  feet 
apart,  with  a  light  piece  of  wood 
for  a  spacer. 

Such  an  aerial  should  be  at 
least  35  feet  above  the  ground 
and  is  better  if  it  is  50  or  60  feet 
high.  The  lead-in  should  be 
taken  from  the  end  nearest  the 
receiving  set. 

The  T  Type  Antenna 

THE  T  aerial  as  the  name  im- plies is  T  shaped.    It  is  free 
from  directional  properties  of  the 

Antenna 

By  S.  W.  Hull* inverted  L  type — it  receives  im- 
pulses from  any  direction  with 

equal  success. 
A  single  wire  T  type  antenna 

should  be  100  to  125  feet  long. 
If  conditions  prevent  putting  up 
a  single  wire  antenna  100  feet  or 
more  in  length  then  a  multi-wire 
construction  is  used.  Four  or 
more  wires  should  be  placed  at 
least  2  feet  apart.  The  lead-in 
should  be  taken  from  the  exact 
center  of  the  aerial. 

The  lead-in  should  always  have 
the  same  area  or  cross-section  of 
wire  as  the  antenna  to  avoid  cut- 

ting down  the  capacity  of  the 
aerial.  Generally  the  multi-wire 
type  is  used  on  apartment  houses 
or  other  buildings.  In  such  cases 
it  is  best  to  place  it  above  any 
other  antennas  there  may  be  on 
the  roof. 

Straight  Line  Antenna 

THE  straight  line  antenna  as the  name  implies  (see  Fig.  4) 
has  but  a  short  lead-in  coming 
as  it  goes  almost  direct  to  the  set. 
Generally  one  end  is  higher  than 
the  other  and  is  placed  above  roof 
and  treetop  interference.  This 
arrangement  is  favored  by  many, 

it  is  simple  and  efficient.  The  an- 
tenna and  the  lead-in  are  one 

piece  of  wire  as  a  rule  and  there- 
fore cut  down  any  resistance 

that  a  joint  might  cause. 

The  Cage  Antenna 

THE  cage  antenna  as  the  name implies  (see  Fig.  5)  is  built 
like  a  cage.  Generally  6  wires 
are  used  and  are  spaced  on  rings 
about  10  or  12  inches  in  diameter. 
The  advantage  of  the  cage  is  its 
low  resistance.  It  can  be  made 
into  a  T  type  or  L  type  or 
straight  line  antenna  as  desired. 

<ra> 

~033> 

LEAD-IN  WIRE 

Figure  7 
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Design 
It  is  generally  about  75  feet 

long  and  the  wires  are  continu- 
ous. No  break  being  made  to  at- 

tach the  lead-in  unless  the  T  type 
is  used.  In  this  case  care  must 
be  taken  to  solder  the  joint  and  if 

possible  the  lead-in  should  be  of 
cage  design. 

The  cage  has  come  into  promi- 
nent use  during  the  last  year  in 

cases  where  record  distance  was 

desired  and  every  detail  of  ef- 
ficiency was  carried  out.  Mem- 

bers of  the  American  Radio  Re- 

lay League  and  other  transmit- 
ters have  long  known  the  advan- 
tage of  the  cage  antenna  both  for 

transmitting  and  receiving. 

Lightning  Arrester  and  Ground 

NO  matter  what  type  of  an- 
tenna is  used  certain  pre- 

cautions must  be  taken.  If  you 

don't  insulate  properly  you  are 
bound  to  fail.  Fig.  6  illustrates 
the  proper  method  of  insulating 
an  antenna,  attaching  the  light- 

ning arrester,  and  bringing  the 
lead-in  through  a  window. 
Many  people  have  asked  the 

writer  just  what  the  difference 
was  between  a  regular  antenna 
and  a  loop  antenna?  It  must  be 
acknowledged  at  the  start  that 

as  an  antenna  or  radio  wave  pick- 
up device,  its  efficiency  is  usually 

about  1%  of  the  average  outside 
elevated  type  aerial. 

To  dispel  the  illusion  of  a  good 
many  people,   a  loop  can  in  no 

CONNECT  TO  ANTENNA 

POSTo/RECEIVIHSSET 

Straight  wire  antenna  for  extreme  simplicity 

Figure  6 

way,  when  substituted  for  a  reg- 
ular outdoor  antenna,  equal  it  for 

signal  strength  on  nearby  or  dis- 
tant stations,  with  the  same  num- 

ber of  tubes. 

The  reason  is  that  trees, 
houses,  etc.,  absorb  energy  just 
the  same  as  an  antenna  and 

therefore  weaken  its  strength  be- 
fore it  gets  to  the  set.  Therefore 

your  antenna  should  be  as  high 

as  possible  and  unshielded  by  sur- 
rounding objects.  (Also  the  sur- 

face presented  to  advancing  wave 
fronts  by  a  loop  is  much  smaller 
than  an  antenna — hence  the 
necessity  of  greatly  increasing 
the  number  of  tubes. — Editor.) 
When  we  consider  that  the 

strength  of  a  radio  wave  is  less 
than  one-million  part  of  a  horse 
power  the  importance  of  a  high 
unshielded  antenna  can  be  appre- 
ciated. 

A   Few   Details 

A  HIGHLY    efficient    antenna 
installation  is   erected   with 

the  following  details  in  mind: 

1.  Over-all  length  not  over 
150  feet. 

2.  No  close  approach  to  trees 
or  buildings. 

3.  Horizontal  part  as  high  as 

possible. 
A.  Lead-in  away  from  build- ing. 

5.  Absence  of  joints,  soldered 
or  otherwise  (where  possible). 

6.  As  few  insulators  as  pos- 
sible. 

7.  Ground  ivire  to  be  con- 
nected to  ivater  pipe. 

8.  Set  close  to  window  where 
lead-in  enters. 

9.  Wire  fairly  heavy  (No.  1U) 
and  rigid. 

10.  Clean  connections  through- 
out. 

11.  Straight  well  secured  steel 
masts. 

Height  is  of  course  your  first 
and  important  factor. 

Careful    Consideration 

ERECTION  of  an  aerial  mast should  receive  careful  con- 
sideration. It  should  be  light 

and  strong  and  easily  raised  into 
position.  For  instance  any  size 
mast  when  erected  should  with- 

stand a  500  pound  pull  at  the 

top.  The  masf"  itself  should weigh  but  a  few  pounds.  It  is 

light  weight  that  simplifies  erec- 
tion. 

All  guy  wires  should  be  galvan- 
ized and  securely  fastened  to  in- 
sure proper  strength  during  a 

high  wind.  It  is  advisable  to  use 

a  mast  head  pulley  so  the  anten- 
na can  be  raised  and  lowered  at 

will  with  the  least  possible  effort. 
A  good  aerial  is  well  worth  the 

trouble  it  takes  to  make.  For 
where  the  average  man  gets  long 
range  occasionally,  the  man  with 

a  first  class  aerial  gets  it  consis- 
tently— that  is  the  difference. 

High  priced  radio  sets  often  may 
prove  disappointing  or  even  a 
total  loss  to  a  would-be  radio  fan, 
if  his  aerial  is  not  properly  put 
up. 
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Neutrodyne  Owners  May 
Improve  Their  Receiver 
Addition  of  Variable  Resistor  in  Plate 
Circuit  Will  Add  to  Flexibility  of  Set 

IN  AN  effort  to  obtain  clear 

reception  and  prevent  oscil- 
lation in  the  radio  frequency 

amplifier,  designers  of  the  neu- 
trodyne have  balanced  this  re- 

ceiver with  small  neutralizing 
capacities,  using  one  condenser 
for  each  tube  in  the  radio  fre- 

quency circuit,  but  frequently, 
particularly  with  home  built 
receivers,  neutrodynes  are  found 
that  are  by  no  means  efficient  as 
they  could  be  made.  The  trouble 
can  usually  be  traced  to  exces- 

sive oscillation  at  the  shorter 

wavelengths,  and  when  correct- 
ing this  it  is  advisable  to  con- 

sider the  cause  and  effect  of 
oscillation  in  the  set. 
Any  circuit  including  a  coil 

and  a  condenser  is  capable  of 
electrically  oscillating,  provided 
its  resistance  is  low  enough. 
One  of  the  chief  purposes  of  the 
vacuum  tube  is  to  compensate 
for  resistance  losses  in  oscillat- 

ing circuits.  It  supplies  energy 

from  the  "B"  battery  at  the 
proper  frequency  and  phase  to 
make  the  circuit  sensitive.  If 
the  energy  supplied  by  the  tube 
more  than  compensates  for  the 
resistance  loss,  however,  the  cir- 

cuit will  generate  sustained  oscil- 
lation and  will  not  clearly  repro- 

duce radio  broadcasting  when  in 
that  condition. 

By  L.  S.  Hillegas-Baird 
(Radio  9HO) 

IT  IS  evident  from  this  that 
the  circuits  of  a  radio  re- 

ceiver must  be  adjusted  up  to 
oscillation  to  insure  efficient  re- 

ception, but  some  controlling 
factor  must  be  provided  or  the 
tubes  supply  too  much  energy 
and  set  up  continuous  oscilla- 

tion, or  the  regenerative  whistles 
familiar  to  all  radio  fans.  The 
neutrodyne  controls  this  factor 
with  a  counter  electromotive 
force  introduced  by  means  of  the 
neutralizing  condensers.  Un- 

fortunately, the  adjustment  for  a 
wavelength  of  say  500  meters  is 
not  suitable  for  a  wavelength  of 
300  meters,  and  vice  versa,  since 
radio  receivers  tend  to  oscillate 
more  at  the  shorter  wavelengths, 
and  if  oscillation  at  the  short 
wavelengths  is  balanced  out 
there  is  such  a  lack  of  sensi- 

tivity at  the  longer  wavelengths 
that  many  stations  cannot  be 
heard  well. 

Distance  fans  will  welcome  a 
scheme  whereby  in  exchange  for 
an  occasional  squeal  or  two, 
volume  on  distant  stations  will 
be  increased  and  the  range  of 
their  neutrodyne  extended  several 
hundred  miles.     This  is  possible 

200,000  OHHS^ +6  90V     +A-B    -A 
Figure  1  above  shows  the  conventional  neutrodyne  equipped  with  a  variable 
plate  resistor.     Remove  wires  indicated  by  dotted  lines  and  add  wiring  shown 

by  heavy  lines 

by  making  use  of  a  non-critical 
oscillation  control  that  can  be 
adjusted  from  the  panel,  and 
with  this  adjustment  the  radio 
frequency  circuits  can  be  main- 

tained in  their  most  sensitive 
condition  at  all  wavelengths. 
From  the  accompanying  dia- 

gram it  will  be  seen  that 
very  few  changes  need  be  made 
in  the  standard  neutrodyne.  The 
two  neutralizing  condensers, 
which  are  connected  from  the 
grids  of  the  two  radio  frequency 

amplifier  tubes  to  the  second- 
aries of  the  succeeding  radio  fre- 

quency transformers,  may  be  de- 
neutralized, or  still  better,  en- 

tirely removed  from  the  circuit. 
To  control  oscillation  a  non- 

inductive  variable  high  resist- 
ance is  introduced  in  series  with 

the  positive  "B"  battery  leads 
running  to  the  primaries  of  the 
radio  frequency  transformers. 
It  is  important  to  use  a  resist- 

ance of  proper  value  and  taper 
and  the  200,000  ohm  non-induc- 

tive type  made  by  Centralab  is 

suggested. 
An  important  feature  in 

changing  the  circuit  is  to  con- 
nect a  by-pass  condenser  of  ap- 

proximately 1  mfd.  exactly  as 
shown  in  the  diagram  bridged 
from  plate  to  filament  circuit. 
Most  neutrodynes  already  have 
a  condenser  that  can  be  con- 

nected in  this  position;  it  must 
be  added  to  the  others.  This 
provides  a  direct  path  for  the 
radio  frequency  currents,  which 
otherwise  would  encounter  resist- 

ance in  the  control  and  "B"  bat- teries. It  is  obvious,  therefore, 
that  the  radio  frequency  circuits 
will  be  free  to  oscillate  without 
added  resistance,  insuring  great- 

est selectivity  and  sensitivity. 
Oscillation  can  be  exactly  con- 

trolled, however,  by  varying  the 
resistance  knob,  which  in  turn 

varies  the  pressure  of  the  "B" (Please  turn  to  page  50) 
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Simple  Crystal  Set  for  the  Newcomer 
in  Radio 

Scheme  Used  in  Washing- 
ton May  Well  Be  Dup- 

licated   in    Other    Centers 

ALTHOUGH  the  Naval 
 radio 

engineers  are  doing  all 

-  they  can  to  eliminate  inter- 
ference from  their  code  and 

broadcast  stations,  which,  it  is  so 
often  alleged,  cause  the  fans 
great  inconvenience,  they  have 

decided  to  try  to  help  the  Wash- 
ington listeners  help  themselves. 

The  main  problem  of  many 
persons  living  in  congested  radio 

areas,  is  how  to  construct  an  in- 
expensive broadcast  receiver 

which  will  give  reasonable  relief 
from  local  interference  and  ren- 

der satisfaction  and  enjoyment 

in  receiving  good  programs.  In 
an  effort  to  aid  the  fans,  Lieut. 
Commander  T.  A.  M.  Craven,  of 
the  Navy  Radio  Engineering 
Bureau  asked  the  Naval  Research 

Laboratory  engineers  to  sketch 
out  and  describe  a  simple  crystal 
receiver  which  could  tune  out 

some  stations  and  be  easily  and 
cheaply  made. 

Inductively  Coupled 

ACCORDING  to  Commander 
l  Craven,  a  set  assembled  as 

directed,  successfully  operates  in 
Washington  where  considerable 
complaint  has  been  made  that 
NAA  on  435  meters  interferes 

with  WCAP  and  WRC  operating 
on  469  meters.  The  set  can  be 

tuned  to  either  wave  length  with- 
out noticeable  interference  from 

the  other.  Being  a  two  circuit 

hook-up,  it  is  more  selective  than 
the  so-called  single  circuit  re- 

ceivers in   general   use. 

"No  difficulty  should  be  ex- 
perienced in  tuning  out  stations 

of  the  same  power  separated  by 
35  meters  in  the  broadcast  band, 
whereas  difficulty  is  reported 
with  the  usual  crystal  set  in 
separating  stations  even  100 

meters  apart,"  Commander 
Craven  says.  This  receiver, 
which  is  of  course  neither  new 

nor  unique,  is  much  less  af- 
fected by  interference  from  elec- 

tric light  and  power  lines,  street 
cars,  and  radio  telegraph  signals, 
he  explains.  It  gives  excellent 
quality  in  local  station  reception 
and  is  even  capable  of  getting 
some  outside  stations  during 
good  winter  reception  weather. 
Such  receivers  should  be  of 

service  to  fans  living  in  con- 
gested districts  like  Chicago, 

New  York,  and  other  big  cities. 

Not  Very  Expensive 

THIS  receiver  can  be  con- structed with  inexpensive 

parts  purchased  at  local  radio  re- 
tail stores  for  only  $3.51,  exclu- 
sive of  headphones  and  antenna. 

Headphones  vary  in  price  from 

about  $2.00  to  $10.00,  depend- 
ing on  the  quality  desired. 

The    necessary    parts    of    the 
receiver     proper     (exclusive     of 

antenna  and  phones)  with  their 

prices  follow: 

2  switches  with  10  switch 

points  @  $.20   $0.40 
1  detector  stand         .15 
1  crystal       .10 
1  standard  rotary,  straight 

line  frequency,  variable 
condenser.       1.61 

5  binding  posts  @  $.02  .        .10 
1  fixed  condenser  for  by- 

pass around  phones       .10 
Fibre  or  paper  tubing 
Wire   
Dial  for  condenser   
Solder   
Wood  board   

.     .20 

.     .15 .35 

.10 
.     .25 

$3.51 The  receiver  is  of  the  so- 

called  "loose-coupler"  type,  which 
has  been  known  to  the  radio 
art  for  over  ten  years  but  which 
is  not  manufactured  in  large 

quantities  for  the  "broadcast 
trade."  It  is  designed  to  use 
a  single  wire  antenna,  between 
50  and  150  feet  long. 

Primary   Coil 

THE  primary  coil  consists  of 90  turns  of  No.  24  B.  &  S. 

gauge      covered      copper      wire, 
(Please  turn  to  page  48) 
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New  Theory  is  Advanced 
Linking  Static  and  Fading 

Map  Shows  Result  of 
Tests  Made  During 
Month  of  February 

The  above  map  shows  the  results  of  the  fading  tests  conducted  by  the  Stewart- 
Warner  Corporation  in  cooperation  with  Northwestern  University  Feb.  11th. 
Vertical  lines,  slight  fading  and  static,  diagonal  lines  marked  fading  and 
static,  crisscross  lines  severe  fading  and  static. 

IN  AN  entirely  new  theory 
concerning  the  propagation 
of  static  J.  K.  Smith,  of 

Chicago,  has  placed  the  blame 
for  virtually  all  radio  interfer- 

ence on  the  phenomenon  known 

as  "fading"  and  laid  the  founda- 
tion for  a  more  complicated  argu- 

ment, if  not  a  more  simple  in- 
vestigation of  the  things  that 

make  radio  reception  as  poor  as 
it  is. 

It  is  the  theory  of  Mr.  Smith 
that  static  and  fading  are  not 
only  closely  related  to  one  an- 

other as  was  indicated  in  the 
recent  survey  of  atmospheric 
conditions  conducted  by  the 
Stewart-Warner  Corporation  in 
cooperation  with  the  Physics 
Department  of  Northwestern 
University — but  that  they  are 
one  and  the  same  thing.  Mr. 
Smith  represents  Stewart-War- 

ner in  these  tests,  which  are 
being  conducted   monthly. 

The  theory  does  not  attempt 
to  get  to  the  basic  causes  of  the 
thing.  It  links  static  with  fad- 

ing, but  advances  no  explanation 
of  what  either  static  or  fading 
may  be. 

Origin  Not  Traced 

AS  SO  far  developed,  it  does 
l  not  claim  that  all  static 

and  all  fading  may  be  brought 
together  as  one  single  phenome- 

non— that  point  will  require  fur- 
ther investigation.  But  it  is 

pointed  out  in  logical  fashion 
that  the  automatic  recorders 
used  in  the  first  of  the  nation- 

wide tests  have  demonstrated 
that  fading — hitherto  looked  up- 

on as  one  of  the  manifestations 

of  an  increasing  silence — is  un- 
doubtedly the  cause  of  a  great 

deal  of  noise,  the  origin  of 
which  has  never  been  traced. 

To  understand  Mr.  Smith's 
theory    it    is    necessary    to    go 

back  to  the  elemental  principles 
of  radiophone  broadcast.  The 
transmitting  station  sends  out 
first  a  wave  of  continuous  ampli- 

tude, vibrating  so  rapidly  that 
the  human  ear  cannot  detect  it. 
The  so-called  voice  currents  are 
sent  out  in  another  wave  superim- 

posed upon  the  first.  This  is 
known  to.  the  trade  as  modula- 

tion— a  mouth-filling  term  that  is 
never  readily  understood  by  the 

layman. 
Modulation  Explained 

WHAT  actually  happens  in modulation  is  this:  The 

transmitting  apparatus  inter- 
rupts the  flow  of  the  carrier 

wave  at  intervals  which  cor- 
respond to  the  vibrations  of 

tones  in  the  audible  scale. 
The  receiving  set  through  its 

detecting  apparatus  translates 
those  interruptions  into  electri- 

cal impulses,  which  are  ampli- 
fied more  or  less  and  eventually 

are  turned  out  to  work  the  dia- 
phragm of  a  speaking  device. 

Something  of  the  process  may 
be  learned  from  the  common 
alternating  house  current  which 
changes  sixty  times  each  sec- 

ond. Manifestly  in  this  cur- 
rent there  is  no  such  thing  as 

one  wave  being  laid  on  top  of 
another  by  some  hocus  pocus 
which  the  learned  may  call  mod- 

ulation. There  is  just  one  wave 
which  reverses  sixty  times  a  sec- 

ond and  by  the  most  technical  of 
engineers  it  is  never  called  any- 

thing but  a  sixty  cycle  current. 
The  current  makes  no  noise 

as  it  delivers  light  to  an  in- 
candescent bulb.  But  that  it  is 

noiseless  nobody  who  has  ever 
attempted  to  operate  a  set  on 
"B"  battery  eliminator  will  ever 
have  the  temerity  to  claim. 

Put  a  pair  of  headphones  in 
series    with    the    house     light- 

(Please  turn  to  page  ̂ 6) 
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Try  This  Stunt  on  Your 
Audio  Transformers 
Reduction   of  Distortion   May    Be 
Accomplished  By  Use  of  Resistance 

A  FURTHER  means 
 of  im- 

proving the  quality  of  au- 
dio transformers  may  be 

utilized  in  which  a  half -megohm 
fixed  resistance  is  shunted  across 
the  secondary  so  as  to  flatten  out 
the  curve  of  the  transformer 
characteristic. 

In  the  drawing  shown  at  the 
bottom  of  this  page  is  repre- 

sented the  difference  in  charac- 
teristic curves  of  a  good,  well- 

made,  audio  transformer.  Curve 
A  with  the  steep  hump  is  the  au- 

dio transformer  characteristic 
plotted  over  a  range  of  cycles  per 
second,  the  predominant  part  of 
the  hump  being  from  3,000  to  5,- 
000  cycles  per  second.  At  these 
points  the  voltage  amplification  is 
shown  as  the  highest. 

CURVE  B,  which  is  secured  by 
means  of  placing  a  half- 

megohm  fixed  resistance  across 
the  secondary  terminals,  shows 
the  curve  considerably  flattened 
out  over  the  sector  of  3,000  to 
5,000  cycles,  although  at  some- 

what of  a  sacrifice  in  the  voltage 
amplification. 

The  curves  represent  a  careful 
measurement  made  on  a  standard 
and  well-known  make  of  audio 
transformer  and  show  that  at  a 
fixed  degree  of  amplification  cer- 

tain of  the  high  frequencies  are 
accentuated,  this  resulting  in  the 
distortion  of  the  output  of  the  re- 
ceiver. 

The  introduction  of  a  500,000 
ohm  fixed  resistor  as  shown  in 
the  left  portion  of  the  drawing, 
showed  a  small  decrease  in  am- 

plification, but  a  very  consider- 
able correction  to  the  amplifica- 
tion curve  of  the  higher  frequen- 

cies. From  an  inspection  of  these 
two  curves  it  appears  that  the 
introduction  of  a  resistance 
across  the  secondary  terminals 
materially  corrects  the  distortion 
present  as  shown  in  curve  B. 

Several  manufacturers  have 
conducted  experiments  along 
these  lines  and  have  found  it  to 
their  advantage  to  add  a  fixed  re- 

sistor in  shunt  across  the  second- 
ary circuit.  If  the  same  thing  ap- 

peals to  a  manufacturer,  broad- 
cast  listeners    and    experiments 

might  find  something  of  interest 
in  the  scheme  outlined  herein. 

WESTERN  ELECTRIC,  so we  are  informed,  makes 
use  of  a  half -megohm  Durham 
metallized  resistor,  while  the 
General  Electric  and  the  West- 
inghouse  interests  use  a  40,000 
ohm  resistor  of  the  same  make 
which  is  included  in  the  assembly 
of  the  Radiola  20,  25  and  28 
models. 

Experimenters  desiring  to  take 
advantage  of  this  hint  might  find 
it  of  advantage  to  use  more  than 
one  size  of  resistor  to  secure  the 

best  possible  results,  since  per- 
haps each  of  the  audio  transform- 

ers on  the  market  might  require 
a  different  value  of  resistance. 
What  benefit  would  accrue 

from  the  addition  of  a  resistor  to 

the  secondary  of  some  transform- 
ers on  the  market  with  straight 

line  frequency  characteristics  we 
cannot  say,  but  a  radio  experi- 

menter will  try  anything,  and 
sometimes  one  may  find  interest- 

ing facts  from  trying  everything 
that  is  suggested. 

<*V 

Effect    on    Transformer     Characteristic 

.    of  Resistor    Load  on    5econdary. 

  
A.! 

yz  megohm. 
Curve   A  -   Transformer    Characteristic    alone. 

Curve   B  -  Transformer     Characteristic      ivith 

'/z  megohm     across    Secondary. 

reqi/ency    in    Cycles    per Second 
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Some  Inside  Information  On 
Wavelength  Assignments 

MANY  broadc
ast  listeners 

have  perhaps  wondered 
why  it  is  the  government 

has  assigned  the  five  hundred 
odd  broadcasting  stations  in  the 
United  States  to  a  wave  band 

containing  exactly  94  channels 

each  separated  by  ten  kilocycles 

from  each  other.  It  has  gener- 
ally been  felt  that  the  process  of 

alloting  a  wave  length  to  a  cer- 
tain station  was  a  mystic  process 

when  as  a  matter  of  fact  the  al- 
lotment must  follow  certain  def- 

inite radio  and  mathematical 
rules. 

For  example  it  has  been  found 
both  by  theory  and  by  actual 
practice  that  any  two  stations 
operating  on  a  wave  band  closer 
than  ten  kilocycles  removed  from 
the  next  band,  will  of  necessity 

spill  over  into  the  adjoining  chan- 
nel and  cause  serious  interfer- 

ence. For  the  benefit  of  many  re- 
ceivers it  would  be  nice  if  the 

kilocycle  separation  were  set  at 
20  kilocycles,  but  that  would  al- 

low only  47  channels  for  the  540 
stations  on  the  air  at  present, 
and  what  a  wail  of  protest  would 
arise  from  stations  having  to 
split  their  time  two,  three  and 
four  ways,  is  not  hard  to  men- 

tally picture. 

WHEN  the  first  real  session 
of  the  radio  supervisors 

was  assembled  at  Washington 
considerable  time  and  energy  was 
spent  in  devising  a  method  of 
cramming  in  over  500  stations 
onto  a  space  in  which  there  are 
at  the  most  only  94  channels. 

In  going  over  the  problem  it 
was  found  necessary  to  split  the 
stations  into  two  classes:  the  A 
and  the  B  classes.  The  latter 
were  the  higher  powered,  high 
class  stations,  while  the  Class  A 
section  included  the  smaller  pow- 

ered stations  where  high  quality 
was  not  necessarily  an  adjunct. 

Since  transmitters  operating 
on  adjacent  wave  bands  will 
cause  heterodyning  between  each 
other  it  was  necessary  to  have 
each  station  separated  by  an  ar- 

Ten  Kilocycle  Sep- 
aration Is  Found  To 

Be  Most  Feasible  Con- 
sidering Band  Limits 

bitrary  kilocycleage  to  prevent 
the  possibility  of  heterodyning. 

Also  each  transmitter  has  a 
series  of  harmonics  ranging  from 
the  second  (which  is  twice  the 
fundamental  frequency  or  half 
the  fundamental  wavelength)  on 
down  to  the  fifth  and  sixth  har- 

monic of  the  fundamental.  The 
second  harmonic  was  found  to  be 
the  most  persistent  cause  of 
trouble  and  means  of  eliminating 
this  trouble  had  to  be  evolved. 

WITH  a  pencil  and  paper  any- one interested  can  easily 
find  where  the  harmonic  (the 
second  one)  of  a  station  on  a 
given  wavelength  might  interfere 
with  the  fundamental  frequency 
of  another  transmitter.  An  ex- 

ample of  this  can  be  seen  when 
you  consider  KSD  with  a  funda- 

mental frequency  of  550  kilo- 
cycles whose  second  harmonic,  if 

not  suppressed,  would  beat  with 
the  fundamental  of  stations  on 
the  1100  kilocycle  band,  such  as 
WRM,  WSBF,  WHK,  KFAD,  etc. 
Thus  we  see  that  the  Class  B  sta- 

tions would  cause  interference 
with  the  Class  A  stations  unless 
some  means  were  adopted  to 
swallow,  or  filter  out,  the  second 
harmonic  of  the  higher  wave  sta- 

tions. However,  now  the  Class 
B  stations  have  most  all  installed 
harmonic  suppressors  by  means 
of  which  the  radiation  of  the  sec- 

ond harmonic  of  the  fundamental 

(twice  the  fundamental  kilo- 
cycleage) is  eliminated.  Thus 

with  the  second  harmonic  gone 
there  will  be  no  interference  be- 

tween the  Class  B  station  and  the 
Class  A  station. 

In  order  to  make  this  possible 
it  was  necessary  to  arrange  the 
boundaries  of  the  Class  A  and 
Class  B  stations  so  that  they 
would  not  overlap.    Consequently 

the  Class  A  stations  were  given 
a  location  from  202.6  meters 
(1480  kc.)  to  277.6  meters  (1080 
kc.)  or  a  total  of  41  channels, 
each  separated  by  ten  kilocycles. 

Fifty-three  channels  were  left 
available  for  the  Class  B  broad- 

casting stations,  extending  from 
280.2  meters  (1070  kc)  on  up  to 
545.1  meters  (550  kc).  These 
channels  are  in  the  majority 
since  on  these  wavelengths  the 
bulk  of  the  good  stations  requir- 

ing high  power  are  to  be  found. 

ALL  of  these  considerations 
l  must  depend  upon  each  of 

the  broadcasters  maintaining 
their  assigned  frequency.  If  one 
of  them  slips  off  far  enough  to 
one  side  of  the  assigned  band 
there  will  be  serious  interference 
with  other  stations. 

Fans  who  encounter  interfer- 
ence at  night  may  well  know  that 

this  arises,  in  nine  cases  out  of 
ten,  from  a  broadcaster  not  re- 

maining on  his  predetermined 
frequency  either  through  negli- 

gence on  the  part  of  the  operat- 
ing staff  or  indifference  or  the 

fact  that  frequency  standards 
used  are  not  properly  calibrated. 

CRYSTAL  control,  with  its universal  adoption  among 
the  broadcasters  of  the  country, 
will  solve  a  great  majority  of  the 
causes  of  complaint,  but  it  will 
take  some  time  before  all  of  the 
stations  are  so  equipped.  For 

example  KDKA,  WGY  and  per- 
haps one  other  station  are  now 

equipped  with  crystal  control  so 
that  under  no  circumstances  can 
the  frequency  be  altered  from  its 
standard,  the  crystal  oscillating 

only  at  one  frequency  (the  fre- 
quency for  which  it  is  ground). 

Radio  fans,  station  operators 
and  the  government  in  general 
will  welcome  the  day  when  all 
stations  can  be  accurately  kept 
on  their  assignment.  When  that 
day  comes  interference  will  be 
eliminated  insofar  as  the  stations 
alone  are  concerned  and  we  will 
have  to  look  elsewhere  for  new 
sources  of  trouble. 
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AnEfficient  Long  Wave  Receiver 

DURING  the  past  
few  sea- 

sons practically  all  of  the 

average  radio  enthusiast's 
attention     has     been     given     to 
broadcast  reception  on  the  regu- 

lar wavelength  band  of  from  200 
to  550  meters,  with  what  little 
was    to    spare    devoted    to    the 
shorter  waves  which  have  rap- 

j  idly  been   gaining  in  favor   for 
!  transmission     purposes.       Prac- 
!  tically  no  thought  at  all  has  been 
J  given  to  the  longer  waves  of  from 

j  5,000   meters   up   except   by   in- 
veterate      experimenters — those 

individuals  who  at  present  con- 
sume the  major  portion  of  the 

parts  output  of  American  manu- 
facturers. 

For  some  time  past,  however, 
very  interesting  experiments 
have  been  conducted  in  trans- 

oceanic telephony  on  waves  in  the 
neighborhood  of  5,000  to  6,000 
meters.  Within  the  past  few 
weeks  mention  of  these  experi- 

ments has  been  given  prominence 
in  the  newspapers  of  the  land, 
with  the  result  that  many  fans 
not  hereof  ore  familiar  with  them, 
becoming  interested,  desire  to 
construct  receivers  suitable  for 
this  class  of  reception. 

Wide  Range  Covered 
JN  the  accompanying  photos  an 

extremely  satisfactory  type  of 
long  wave  receiver  is  illustrated, 

By  C.  W.  PRESTON 

Figure  3.      Schematic  circuit  of  the  receiver  for  long  waves,  which  diagram 
should  be  followed  in  its  construction 

capable  of  covering  a  wavelength 
of  4,500  to  15,000  meters.  This 
receiver  consists  of  one  stage  of 
tuned  radio  frequency  amplifica- 

tion, one  stage  of  untuned  ampli- 
fication, a  detector  and  two  stages 

of  audio  amplification.  Standard 
parts  easily  procurable  upon  the 
open  market  are  used  through- 

out, with  the  result  that  the  set 
may  be  constructed  in  a  very 
short  time  by  the  interested  fan. 

The  circuit  of  the  receiver  is 
shown  in  figure  three,  from  an 
examination  of  which  certain 
things  will  become  evident.  A 
standard  sharply  tuned  long 
wave  transformer  is  used  to 
couple  the  antenna  to  the  input 
of  the  first  tube.  The  secondary 
of  this  transformer  is  tuned  by  a 
.00035    straight    line    frequency 

condenser  of  approved  design, 
while  the  primary  remains  un- 

tuned. Coupling  the  first  and 
second  r.  f.  amplifier  tubes  is  a 
second  transformer  of  the  same 

type,  tuned-  by  a  similar  con- 
denser. These  two  tuned  trans- 
formers will  give  more  than 

enough  selectivity  for  long  wave 
conception,  so  the  output  of  the 
second  r.  f .  amplifier  is  fed  to  the 
detector  tube  by  means  of  a  com- 

paratively broad-band,  iron-core 
transformer,  of  a  type  intended 
for  most  efficient  operation  at 
from  45  to  60  kilocycles,  though 

capable  of  amplifying  quite  effec- 
tively other  waves  as  well. 

The  detector  tube,  rectifying 
by  virtue  of  a  grid  condenser  and 
leak  is  coupled  to  the  first  audio 
amplifying  tube  through  a  spe- 

Figure  1.      This  is  the  front  panel  view  of  the  receiver  described  by  Mr.  Preston 
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cial  type  of  transformer  designed 
to  transmit  with  minimum  atten- 

uation all  frequencies  between  30 

and  7,000  cycles — those  required 
for  distortionless  speech  and 
music  reproduction.  This  tube 

is  in  turn  coupled  through  a  simi- 
lar transformer  to  the  second 

audio  amplifying  tube.  Jacks 
are  provided  so  that  either  one  or 
both  stages  of  audio  amplification 
may  be  used  at  will. 

Single  Rheostat 

A  SINGLE  rheostat  is  pro- 
vided for  all  five  tubes, 

which  may  be  either  dry  cell 
or  storage  battery  types,  the 

UV201A's  are  recommended  for 
best  results.  A  500,000  ohm  re- 

sistance is  connected  in  the  plate 
circuit  of  the  two  r.  f .  amplifiers, 
to  stabilize  them  and  control  os- 

cillation. This  resistance  is  also 

quite  effective  as  a  volume  regu- 
lator. 

The  entire  assembly  is  mounted 

upon  a  6^xl7xV6"  sub-panel  and 
a  7xl8x!/8"  front  panel,  of  bake- 
lite.  No  dimensions  are  given,  as 
the  instrument  locations  can  be 

very  easily  determined  from  the 

photos,  and  each  individual  con- 
structor will  wish  to  exercise  his 

own  ideas  in  the  assembly  of  the 
receiver. 

The  parts  necessary  to  con- 
struct the  receiver  are  listed  be- 

low.     While    the    parts    recom- 

mended need  not  of  necessity  be 

employed — others  of  the  same 
mechanical  and  electrical  char- 

acteristics being  satisfactory — it 
is  suggested  that  in  the  case  of 
the  long  wave  transformers  sub- 

stitution be  not  indulged  in  since 

2— .00035    SLF    condensers 
2 — Vernier  dials 

2 — Tuned    long    wave    trans- 
formers 

1 — Iron-core  long  wave  trans- 
former 

5 — UX    tube    sockets 
2 — Audio     transformers 
1 — 3  ohm  rheostat 

1 — 500,000   ohm   resistance 
1 — 1 -spring    jack 
1 — 2 -spring  jack 

1 — Battery    switch 
1 — Grid  condenser  with  clips —.00025 

1 — .002    condenser 
1 — .05    condenser 
1 — Pair  mounting  brackets 
1 — 7xl8x>i       bakelite     front 

panel 1 — 6^xl7x>^      bakelite    sub- 

panel 
Miscellaneous  wire,  screws, 

nuts,   solder,   etc. 

those  specified  are  particularly 
suitable  for  operation  over  the 
frequency  range  involved  in  the 
trans-oceanic  telephone  tests. 

In  assembling  the  receiver,  the 
parts  should  first  be  located  upon 
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the  panels,  the  necessary  holes 
laid  out  with  scriber  and  center 

punch  and  then  drilled  to  the 
proper  size.  The  panels  may  be 

grained  by  rubbing  in  one  direc- 
tion with  fine  sandpaper  and  oil 

and,  if  desired,  engraved,  to  add 
to  their  appearance. 

In  mounting,  all  parts  should 
be  placed  upon  the  panel  that  are 

seen  upon  it  in  the  photos.  Simi- 
larly, all  parts  illustrated  upon 

the  baseboard  should  be  mounted 

upon  the  smaller  bakelite  panel 
with  the  .05  condenser  fastened 

beneath  base.  The  two  panels 
may  then  be  joined  together  by 
means  of  the  mounting  brackets 
and  the  wiring  put  in  place. 

Wiring  may  be  done  using 
either  bus-bar  and  spaghetti  or 
flexible  insulated  wire.  In  any 
case  it  will  be  neecssary  to  drill 

holes  through  the  sub-panel  to 
bring  the  necessary  leads  through 
from  the  jacks,  switch,  etc.  It  is 

suggested  that  the  wiring  be  con- 
tinued in  the  form  of  five  leads  to 

extend  a  distance  of  four  or  five 

feet  beyond  the  set.  These  leads 
may  be  braided  together  and 

used  directly  for  battery  connec- 
tions, no  binding  posts  being  pro- 

vided. Similarly,  the  antenna 
and  ground  connections  are  made 
directly  to  the  primary  of  the 

first  211  transformer,  no  un- 
(Please  turn  to  page  59) 

Figure  2.     Rear  panel  view  of  the  completed  receiver  showing  all  parts  placed  and  wired 
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Eliminating  the  Radio  A's,  B's  and  C's By  ARMSTRONG  PERRY 

«  k  CCEPT  no  substitutes" 
Z\  was  a  familiar  slogan  in 

-L  ■*-  the  not  very  distant  past. 
It  appeared  on  almost  every 
patent  medicine  label  and  on  a 
lot  of  other  things.  Millions  of 

dollars  were  spent  by  advertis- 
ers in  an  effort  to  drive  dealers 

who  dared  to  say  that  they  have 

something  "just  as  good"  out  of 
refined  society.  The  manufac- 

turer who  offered  a  substitute  for 

anything  in  common  use  had  to 
overcome  a  lot  of  conservation 

fostered  by  the  fellows  who  kept 
on  making  and  selling  the  same 
old  thing. 

But  the  old  order  changeth. 
Today  the  world  is  looking  for 
substitutes.  The  women  have 

substituted  drug  store  goods  for 
complexions.  The  labor  unions 
have  substituted  strikes  for  the 

work  by  which  workers  used  to 
earn  a  raise.  Anything  that 
will  take  the  place  of  anything 
else  is  purchased  more  eagerly 
than  the  thing  itself.  What 
radio  users  want  right  now  is 
a  substitute  for  radio  batteries. 

Did  Good  Job 

THE  batteries  have  done  a 

good  job,  on  the  whole,  dur- 
ing the  hectic  days  since  the 

birth  of  broadcasting,  but  their 
days  seem  to  be  numbered. 
First,  the  storage  battery,  or 
wet  battery,  became  persona  non 
grata  and  the  public  wanted  a 
substitute  for  it.  No  one  loves 

a  fat  man,  it  is  said,  and  a 
heavy  battery  is  under  a  simi- 

lar disadvantage.  Also,  it  is  a 
great  eater.  Its  mouth  waters 
at  the  sight  of  an  expensive 
curtain  or  an  Oriental  rug  and 
it  will  eat  holes  in  them  if  it 

has  a  chance.  One  storage  bat- 
tery ate  the  front  out  of  a  pair 

of  Sunday  pants  against  which 
it  rested  while  being  carried 
from  the  car  to  the  house.  Such 

batteries  are  voraciously  can- 
nibalistic and  will  bite  the  hands 

that  feed  them.  They  are  al- 
ways running  charge  accounts 

and  then  getting  discharged. 
Their  one  good  point  is  that  they 

work  along  steadily  and  faith- 
fully, while  they  work,  and  any 

stenographer  will  tell  you  that 
you  have  to  do  a  lot  more  than 
that  to  hold  a  job  these  days. 

The  dry  cell  went  in  as  a 

substitute  for  the  storage  bat- 
tery. Even  the  old  soaks  who 

would  rare  up  and  get  purple  in 
the  face  at  the  mere  mention 

of  the  word  "dry"  in  other  con- 

REGARDLESS  of  what  j units  are  used  in  radio  | 
I  there  is  always  a  knack  of  de-  j 
I  scribing  them  for  the  benefit  of  I 

[  the  lay  mind.  Even  the  sea-  j 
:  soned  experimenter  gets  quite  j 
j  a  "kick"  out  of  a  simple,  yet  j 
|  accurate  description  of  any-  j 
!  thing  pertaining  to  radio —  j 
j  especially  if  it  is  written  by  | 
j  Armstrong  Perry,  whom  we  j 
[  believe  has  pounded  more  good  j 
j  sense  into  the  head  of  fans  by  j 
|  the  simple  expedient  of  mak-  j 
I  ing  what  he  says  interesting  j 

j  and  ofttimes  humorous. 
:  Take  the  case  of  the  elimi-  j 
[  nation  of  batteries  of  all  kinds,  ! 

j  A,  B  and  C's — here  we  have  j 
j  Mr.  Perry  at  his  best  in  telling  j 
I  a  story  interestingly.  Watch  j 
•  future  issues  of  Radio  Age  I 
!  for  other  features  by  this  noted  j 

j  radio  writer.  • ■  — The  Editor.        I 

nections  began  buying  dry  cells 
instead  of  wet,  although  the 
dry  cell  tube  never  did  deliver 
quite  so  much  volume  of  sound 
in  the  loud  speaker  as  its  older 

and  more  portly  relatives,  the  6- 
volt  tubes. 

Why   Not   Electricity? 

THIS  went  on  for  a  time,  then 
the  public  began  to  inquire 

why,  since  it  had  electricity  in 
the  house,  it  could  not  use  it  in 
the  radio  set  as  well  as  in  the 

electric  lights  and  washing  ma- 
chine. 'Lectricity  was  'lectricity, 

wasn't  it !  What  for  was  it  neces- 
sary to  have  electric  light  wires 

and  two  varieties  of  batteries  in 

the  house  to  produce  the  same 
thing !    While  often  kicking  about 

the  electric  light  company,  folks 

seemed  anxious  to  place  them- 
selves still  more  completely  in  its 

power.  They  had  to  depend  on 
the  company  if  they  wanted  to 
see  anything  and  now  they  are 
trying  to  get  into  a  position 
where  they  will  have  to  depend  on 
it  if  they  want  to  hear  anything, 
as  though  the  telephone  was  not 
bad  enough. 

The  accommodating  manufac- 
turers started  at  once  to  meet  the 

demand.  Now,  it  is  possible  to 

buy  many  different  substitutes 
for  batteries.  The  only  question 

is  whether  and  how  soon  the  pur- 
chaser will  wish  he  had  the  bat- 

teries back  again. 
The  substitute,  in  order  to  take 

the  place  of  A,  B  and  C  batteries, 
must  do  several  things:  reduce 
the  line  voltage  to  the  voltages 
required  for  the  tubes;  increase 
the  voltage  if  more  than  the  line 
voltage  is  needed  on  an  amplifier 

plate  circuit;  change  the  alter- 
nating current  to  direct  current; 

and  eliminate  the  hum  which  al- 
ternating current  tends  to  pro- 

duce in  the  phone  or  loud  speaker. 
The  greatest  difficulty  seems  to 
be  the  hushing  of  the  hum. 

Sensitive  Devices 

PHONES  and  loud  speakers are  very  sensitive  devices, 
ten  times  as  sensitive  as  the 
microphone  that  picks  up  the 
voice  or  music  that  is  transmitted 

from  a  broadcasting  station.  The 

mike  does  not  need  to  be  so  sen- 

sitive, because  there  is  almost  un- 
limited power  available  to  ampli- 

fy the  energy  that  it  picks  up. 
The  receiving  phone  must  be 
highly  sensitive  because  the 
radio  receiver  may  pick  up  as 
little  as  three-trillionths  of  the 

energy  radiated  from  a  broad- 
casting antenna.  Even  though 

this  received  energy  may  be  am- 
plified to  a  million  times  its  value, 

by  the  addition  of  power  from 
the  home  radio  batteries  or  sub- 

stitutes, there  is  still  need  of  a 

sensitive  device  to  change  the  en- 
ergy back  into  sound  waves  and 

make    them    strong    enough    to 
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satisfy  the  listener.  Since  these 
devices  at  the  receiving  end  are 
so  sensitive,  they  will  produce 
sound,  and  even  distracting  noise, 

from  energy  that  never  was  in- 
tended to  enter  the  radio  circuits. 

The  electric  light  and  power 
lines  that  serve  our  homes  usually 

carry  alternating  current.  Com- 
monly it  is  60-cycle  current,  so 

called  because  it  reverses  its  di- 
rection 120  times  each  second, 

making  sixty  cycles  from  its  di- 
rection at  any  given  instant  to 

the  opposite  direction  and  back 
again.  According  to  the  laws  of 
electricity,  which  are  among  the 
few  that  have  not  as  yet  gone  up 
to  the  Supreme  Court  for  a  de- 

cision as  to  their  constitution- 
ality, there  is  a  tendency  to  set 

up  a  current  in  neighboring  wires 
or  other  conductors  of  electricity 
whenever  the  current  in  one  wire 
stops  or  changes  its  direction. 

This  60-cycle  alternating  current, 
by  this  action,  produces  the  60- 
cycle  hum  in  any  phone  or  loud 
speaker  connected  with  a  circuit 
on  which  it  can  impress  this  char- 

acteristic. It  is  as  hard  to  elimi- 

nate as  the  noise  the  family 
makes  when  only  one  of  its  mem- 

bers is  listening  in,  but  the  bat- 

tery' eliminator  should  eliminate it  completely,  for  even  if  there  is 
so  little  of  it  left  that  it  cannot  be 
heard  as  a  separate  sound,  it 
mars  the  effect  of  the  broadcast 
music. 

Change  the   Current 

ALTERNATING  current  at  the 
k-  correct  voltage  can  be  used 

to  light  the  filaments  of  tubes, 
and  the  filaments  will  throw  off 

electrons  when  so  lighted,  but  the 

results  in  the  phones  are  less  sat- 
isfactory than  those  obtained 

from  direct  current  such  as  the 

"A"  battery  delivers.  A.  C.  in 
the  plate  circuit  is  as  bad,  or 
worse.  That  is  why  the  battery 
substitute  must  change  the  alter- 

nating current  received  from  the 

electric  light  line  to  direct  cur- 
rent for  use  in  the  tubes. 

Some  radio  amateurs  who  oper- 
ate transmitting  sets  accomplish 

this  by  using  a  motor-generator 
in  which  an  alternating-current 

motor  uses  the  current  "as  is" 
from  the  light  line.  This  motor 
turns  a  shaft  on  the  other  end  of 

which  is  a  direct-current  gener- 

ator that  produces  current  of  the 
kind  desired.  But  the  rank  and 

file  of  radio  users  would  not  pur- 
chase so  expensive  an  outfit,  and 

in  the  hands  of  operators  who 
were  not  expert  in  the  use  of 
electrical  machinery  it  might  not 
give  satisfactory  results.  The 
electron  tubes  are  very  sensitive 

to  even  the  small  changes  of  cur- 
rent that  occur  when  a  motor- 

generator  changes  its^  speed 
slightly,  due  to  variations  in  the 
voltage  on  the  line,  or  to  other 
causes. 

The  battery  substitutes  offered 
today  change  the  voltage  by  using 
transformers,  change  the  alter- 

nating current  to  direct  current 
by  the  use  of  rectifiers,  and  try  to 
eliminate  the  60-cycle  hum  by 
means  of  filters. 

How  It  Is  Done 

A  TRANSFORMER  consists 
of  a  primary  coil,  through 

which  the  current  from  the  line 

passes,  and  one  or  more  second- 
ary coils  in  which  a  secondary 

current  is  produced  by  the  induc- 
tion of  the  primary  current.  The 

voltage  of  the  primary,  current 
and  the  number  of  turns  of  wire 
in  the  different  coils  determines 

the  voltage  of  the  secondary  cur- 
rent or  currents.  The  more  turns 

there  are  in  the  secondary  coil, 

the  higher  the  voltage  of  the  cur- 
rent induced  in  it.  The  vario- 

coupler,  a  device  familiar  to  most 
radio  users,  is  one  type  of  trans- 

former and  it  works  on  the  same 

principle  as  the  transformer  used 
in  the  battery  substitute.  If  the 
substitute  is  to  take  the  place  of 

the  "A"  battery,  it  must  reduce 
the  light  line  voltage,  usually 
around  110,  to  six  volts  or  what- 

ever the  tube  filaments  require. 

If  it  is  to  replace  the  "B"  battery, 
it  must  reduce  the  110  volts  to 

2214  for  the  detector  plate,  to  45 
for  the  plate  of  the  first  amplifier 
tube,  and  so  on  up  to  the  plate 
voltage  of  the  power  tubes  now 
coming  into  use  in  the  last  stage 

of  audio-frequency  amplification, 
which  may  require  an  increase 
rather  than  a  decrease  of  the 

light  line  voltage.  To  replace  the 

'"C"  battery,  it  must  deliver  still 
another  voltage.  For  each  dif- 

ferent voltage  delivered,  there 
must  be  a  separate  secondary  coil 
in  the  transformer,  or  an  outlet 
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from  the  rectifier  through  re- 
sistance of  the  proper  value. 

Variable  resistances  are  used  in 

several  types  of  substitutes. 

Types  of  Rectifiers 

A  RECTIFIER  is,  in  effect,  a valve  which  permits  current 
to  flow  in  one  direction  but  not  in 
the  other.  The  electron  tubes 

used  in  receiving  sets  are  recti- 
fiers. If  the  filament  be  lighted 

by  alternating  current,  the  cur- 
rent delivered  to  the  phones  or 

loud  speaker  by  the  plate  circuit 
will  be  direct  current,  just  the 
same  as  though  the  filament  were 
lighted  by  direct  current.  A 
crystal  detector  is  a  rectifier  also, 

and  changes  the  alternating  cur- 
rent that  comes  in  through  the 

antenna  into  direct  current  for 
use  in  the  phones. 

Rectifiers  are  used  successfully 
for  charging  storage  batteries 
from  A.  C.  lines.  Some  of  the  de- 

vices called  battery  substitutes 
contain  batteries  which  are 

charged  through  rectifiers  either 
while  they  are  supplying  the 
radio  receiver,  or  during  the  time 
when  the  receiver  is  not  in  use, 
or  both.  If  the  A.  C.  is  shut  off 

while  the  receiving  set  is  in  oper- 
ation, of  course  the  results  will 

be  the  same  as  though  a  battery 

without  a  rectifier  were  used,  un- 
less the  close  proximity  of  the  A. 

C.  outlet  and  wires  produce  some 
effect. 

Method  of  Rectification 

SEVERAL  types  of  rectifiers 
are  used  in  battery  substi- 

tutes. Some  contain  electrolytic 
cells,  with  two  electrodes  and  a 
solution,  through  which  current 

passes  as  it  does  through  a  bat- 
tery but  without  the  same  chem- 
ical action  that  takes  place  in 

batteries.  The  solution  in  some 

is  the  same  sulphuric  acid  mix- 
ture used  in  storage  batteries, 

while  others  contain  a  solution 
said  to  be  harmless.  Others  use 

electron  tubes  having  filaments 

and  plates  but  no  grids.  Ama- 
teurs have  made  rectifier  tubes 

of  ordinary  types  of  receiving 
tubes,  by  connecting  the  plate  and 
grid,  but  types  of  tubes  designed 
specially  for  rectification  are 
likely  to  be  more  efficient.  Some 

of  the  special  rectifier  tubes  con- 
( Please  turn  to  page  51) 
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Radio  Communication  On 
Short  Waves 

Head  of  Naval  Radio  Laboratory 
Traces    Interesting   History 

By  Lieut.  Commander  A.  H.  Taylor 

RADIO  as  an  art 
 had  its 

genesis  in  the  experiments 

of  Hertz  in  Gemany  in 
1885.  Hertz  used  waves  of  very 

short  length,  namely,  in  the 
neighborhood  of  the  band  from 

114  to  3  meters.  The  first  radio 
signals,  which  could  scarcely 
be  called  messages,  were  sent 

across  a  room  in  a  physical  lab- 
oratory. The  region  in  which 

waves  were  studied  rapidly  ex- 
tended from  a  few  meters  to 

several  thousand  meters  in  wave- 
length. 

The  experiments  of  early  in- 
vestigators have  been  forgotten 

by  many,  but  within  the  last 

three  years  some  very  remark- 
able results  have  been  obtained 

as  the  outcome  of  studies  of 
communications  on  short  waves, 
which  although  not  quite  as 
short  as  those  used  by  Hertz  are 
nevertheless  of  the  same  gen- 

eral order  of  magnitude.  I  refer 
in  particular  to  wavelengths  in 
the  band  between  10  meters  and 
100  meters. 

Gives    Vacuum    Tube    Credit 

THE  early  experimenters  had 
neither  adequate  devices  for 

detecting  short  waves  nor  means 

of  producing  short  waves  con- 
veniently with  any  considerable 

amount  of  energy.  Indeed,  un- 
til the  invention  of  the  vacuum 

tube  transmitter  it  would  have 

been  utterly  impossible  by  any 
means  known  to  the  art  to  pro- 

duce short  wave  radiation  of 

strength  sufficient  for  experi- 
ments at  any  distance.  In  the 

meantime  the  art  had  naturally 
extended  itself  into  the  range 
of  longer  waves  where  greater 
energy  could  be  produced  and 
there  were  many  things  to  be 
done  in  this  line  of  development. 

The  United  States  Navy  had 

been  using  as  far  back  as  1917 
or  1918,  waves  as  short  as  150 
meters  and  sometimes  125  meters, 
but  only  for  communication  at 
short  distances  within  the  fleet. 
Aside  from  this  limited  use  of 

fairly  short  waves  by  the  navy, 
comparatively  uo  use  was  made 
in  this  country  of  waves  shorter 
than  200  meters.  All  waves 
shorter  than  200  meters  were 
considered  worthless  for  reliable 

long   distance    work. 

Not    Taken    Seriously 

IN  THE  early  days  of  amateur 
radio  communication,  the  am- 

ateurs operated  on  a  great 
variety  of  wavelengths,  but  they 

were  restricted  when  govern- 
ment regulations  finally  stepped 

in,  in  the  interest  of  avoiding 
interference.  Operating  in  the 
200  meter  band,  the  amateur 
stations  of  5  to  10  years  ago 
established  many  remarkable 

long  distance  transmission  rec- 
ords, but  it  was  found  upon 

analysis  of  these  records  that 
very  few  transmissions  were 
recorded  for  distances  over  150 

miles  by  daylight  and  that  the 
nocturnal  transmissions  were  ex- 

tremely erratic  and  unreliable. 
Indeed  they  were  so  uncertain 
that  the  military  and  commercial 
interests  of  this  country  were 
well  satisfied  that  they  were  not 
in  this  wave  band. 

For  a  number  of  years  no 

one  thought  seriously  of  attempt- 
ing long  range  experiments  on 

still  shorter  waves  because  as 

one  studies  the  behavior  of  trans- 
missions from  15,000  meters  down 

to  200  meters,  it  is  easy  to  see 
that  the  daylight  ranges  rapidly 
decrease  and  that  the  night 
ranges  become  more  and  more 
erratic  and  unreliable.  However, 
the    amateurs    of    this    country 

made  a  strenuous  and  concerted 

effort  to  get  signals  from  this 
country  into  Europe  with  low 
power  transmitters  operating  on 
the  200  meter  band,  but  the  ex- 

periments were  attended  only 
with  a  very  limited  amount  of 

Praises  American  Amateurs 

SOMEWHAT  later,  experi- ments were  undertaken  in 

the  neighborhood  of  105 — 110 
meters  which  showed  entirely 

different  results.  The  experi- 
ments by  American  amateurs 

are  of  particular  interest  be- 
cause they  were  carried  out, 

in  most  cases,  with  less  power  in 
the  transmitting  antenna  than 
would  be  required  to  operate  an 
ordinary  electric  flat  iron  and 
yet  several  of  them  were  able  to 

put  signals  into  Europe  consis- 
tently for  a  good  many  hours  at 

a  time  for  many  nights  in  suc- 
cession. 

The  behavior  of  those  waves 
in  the  neighborhood  of  100 
meters  was  a  distinct  reversal 
of  form  and  exactly  the  opposite 

of  what  would  have  been  ex- 
pected by  every  one  familiar 

with  the  developments  in  the 
longer  wavelengths.  Instead  of 
signals  being  of  less  intensity 
than  those  sent  out  on  200  meters 
with  the  same  power,  they  were 
of  much  greater  intensity  and 
instead  of  being  more  unreliable, 

they  were  a  great  deal  more  de- 

pendable. 

Opened  World's  Eyes 

THE  success  of  the  American 
amateur  in  bridging  the  At- 

lantic even  if  only  during  the 
night  hours  with  a  ridiculously 
small  amount  of  power,  opened 
the  eyes  of  the  whole  world  to 
new  possibilities   in   short  wave 
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communication.  From  that  time 

on,  the  development  has  been  ex- 
tremely rapid,  and  in  this  new 

development  the  technical  staff  of 
the  Naval  Research  Laboratory, 
located  in  the  southern  end  of 
the  District  of  Columbia,  has 
played  no  inconsiderable  part. 
For  more  than  a  year  one  of 
the  transmitters,  built  at  this 
laboratory  and  placed  at  the 
disposal  of  the  Navy  Depart- 

ment during  the  night  hours, 
has  carried  almost  the  entire 

night  load  of  our  high-powered 
station  at  Annapolis  which  has 
resulted  not  only  in  the  saving 
of  a  considerable  sum  of  money 
for  the  Navy,  but  has  relieved 
broadcast  listeners  in  Baltimore, 
Washington  and  Annapolis  of 
the  extremely  disagreeable  radio 
interference  which  emanated 
from  the  high-powered,  long 
wave  station  at  Annapolis. 

Will  Reduce  Interference 

ONE  OF  the  greatest  advan- 
tages of  the  use  of  short 

waves  is  in  the  enormous  reduc- 
tion of  interference  which  is  to 

be  expected  as  the  new  short 
wave  stations  are  developed  and 
gradually  take  over  work  during 
broadcast  hours  at  least. 

The  Naval  Research  Labora- 
tory has  just  completed  an  in- 

vestigation of  the  conditions  of 
broadcast  reception  within  half 
a  mile  of  our  powerful  trans- 

mitter and  it  has  been  found 
that  a  moderately  selective  re- 

ceiver of  the  type  not  making 
use  of  any  oscillating  tubes, 
shows  no  serious  amount  of  in- 

terference even  if  as  close  as 
half  a  mile. 

The  interferences  which  will 
occasionally  be  observed,  al- 

though they  are  very  rare  in- 
deed, from  short  frequency  trans- 

mitters, generally  are  not  the 
result  of  the  high  frequency 
transmitters  themselves,  but  are 
due  either  to  a  very  non-selec- 

tive receiver  or  to  a  combina- 
tion of  a  number  of  other  trans- 

missions from  different  sources 
with  the  short  wave  transmission. 
This  sort  of  combination  is  not 
peculiar  to  high  frequencies  but 
can  occur  in  any  powerful  trans- 
mission. 

Investigations  have  proceeded 

far  enough  to  state  definitely  that 
the  interference  from  the  trans- 

mitters used  at  the  Naval  Re- 
search Laboratory  on  high  fre- 

quencies in  communicating  with 
the  commander-in-chief  of  the  U. 
S.  fleet  during  the  Australian 
cruise,  and  which  had  no  difficulty 
in  putting  signals  directly  into 
New  Zealand,  9,000  and  10,000 
miles  respectively,  is  not  nearly 
so  great  an  interference  by  a 
factor  of  many  times,  as  the  in- 

terference which  would  have  been 
experienced  from  a  long  wave 
transmitter  which  at  best  would 

not  have  been  capable  of  han- 
dling similar  traffic  much  further 

than  the  Pacific  Coast. 
A  very  great  change  in  the 

nature  of  the  observed  effects 
occurs  as  the  waves  are  shortened 
still  further  and  it  would  appear 
from  theoretical  considerations 
which  have  been  published  in 
"QST"  that  waves  much  shorter 
than  14  meters  will  not  be  of 
much  use  for  really  long  distance 
work.  Even  in  the  band  between 

20  and  40  meters,  a  new  phenom- 
ena occurs  which  we  call  the  skip 

distance  effect. 
It  is  now  definitely  known  that 

the  wave  directly  radiated  from 
the  antenna  and  spread  out  over 
the  ground  in  the  usual  manner 
is  very  quickly  absorbed  and  is 
of  no  use  in  long  distance  work. 
On  the  other  hand,  the  portion  of 
the  rays  which  radiate  up  slant- 

wise towards  the  sky  from  the  an- 
tenna are  refracted  from  an  ion- 

ized region  whose  height  varies 
from  50  to  700  miles  according 
to  the  time  of  the  year  and  time 
of  the  day,  and  these  rays  coming 
down  to  earth  again  after  a  con- 

siderable distance,  are  the  ones 
which  are  valuable  in  communi- 
cation. 

Connecticut  via   London 

UNDER  certain  conditions, 
when  operating  in  the  band 

from  20  to  40  meters,  stations  at 
relatively  near-by  points,  that  is, 
a  few  hundred  miles  away,  will 

be  skipped  over  or  missed  en- 
tirely, whereas  very  intense  sig- 

nals will  be  received  much  fur- 
ther on.  This  effect  naturally 

was  very  puzzling  before  it  was 
understood. 

I  can  recall  an  occasion  when 
I  was  in  communication  on  the 
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20-meter  band  with  a  British 
station  between  12  and  1  in  the 
afternoon;  at  the  same  time,  two 
American  amateurs,  one  in  St. 

Paul,  Minn.,  and  one  in  Con- 
necticut, were  listening  in  on  the 

test.  The  only  way  I  could  com- 
municate with  the  man  in  Con- 

necticut was  to  relay  a  message 
either  through  St.  Paul  or  through 
London.  He  was  unable  to  hear 
my  signals,  and  I  was  unable  to 
hear  his.  On  the  other  hand,  I 
was  perfectly  well  able  to  work 
London.  The  St.  Paul  man  on  the 
other  hand  being  outside  the  skip 
distance  which  at  that  time  of 
the  year  was  about  600  miles  for 
that  wave,  was  able  to  communi- 

cate with  everybody. 
Now  during  the  night  hours 

the  skip  distance  is  very  great 
indeed.  I  have  communicated  di- 

rectly with  Sydney,  Australia,  in 
the  20-meter  wave  band  without 

having  my  signals  heard  any- 
where in  the  United  States  out- 

side of  8  or  10  miles  which  would 

be  penetrated  by  my  rapidly  ab- 
sorbed ground  wave. 

Using  the  Sky  Wave. 

IT  IS  a  common  experience  at this  time  of  the  year  when 

operating  in  the  40-meter  band, 
to  notice  that  as  the  ionized  layer 

of  the  earth's  atmosphere  rises 
to  high  altitudes  after  sunset  the 
skip  distance  is  increased  so  that 
the  New  England  stations  become 
gradually  weaker  as  the  night 
hours  wear  on  and  disappear  at 
Washington,  but  at  the  same  time, 
European  stations  working  in 
this  band  and  our  Mid- West  and 
West  Coast  stations,  to  say  noth- 

ing of  New  Zealand  and  Austra- 
lia, come  in  very  well  indeed.  It  is 

due  to  the  use  of  the  "sky  wave" (as  it  has  been  termed  by  Mr. 
Alexanderson)  which  passes 
through  a  medium  not  capable 
of  absorbing  it,  that  such  im- 

mense distances  can  be  covered 
with  such  a  small  amount  of 
power.  Communication  between 
the  United  States  and  Australia 
has  been  maintained  on  a  number 

of  occasions  by  American  ama- 
teurs using  only  a  few  watts;  in 

other  words,  much  less  power 
than  is  required  to  light  a  25- 
watt  electric  lamp.  I  do  not  say 
that  communication  was  fully 

(Please  turn  to  page  55) 
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WGY'S  Super  Power  Set  is  Held 
Constant  By  Crystal  Quartz 

General  Electric  Engineers  Mak- 
ing Tests  on  Signal  Audibilities 

APIECE  of  quart
z  crystal 

less  than  an  inch  square, 

ground  to  a  thickness  of 
a  shade  less  than  an  eighth  of 

an  inch  is  controlling  the  fre- 
quency of  the  50  kilowatt  output 

of  WGY's  giant  developmental 
transmitter.  This  is  one  of  the 

first  superpower  transmitter  to 
utilize  crystal  control  and  those 
who  listened  to  broadcasting  of 
WGY  during  the  International 

week  tests,  found  the  wave  hold- 
ing its  frequency  undeviatingly. 

In  fact,  the  best  available  meas- 
uring instruments  fail  to  record 

even  a  fractional  departure  from 
the  790  kc.  frequency  assigned  to 
the  station  by  the  Department  of 
Commerce. 

Crystal  quartz  has  been  uti- 
lized for  frequency  control  on  the 

regular  5  kilowatt  transmitter  of 
WGY  for  several  months.  Spe- 

cial conditions  had  to  be  met  in 

adapting  this  form  of  control  to 
fix  the  frequency  of  50  killowatts 
output. 

Beside  the  General  Electric 

Company's  developmental  trans- 
mitter wtih  its  bank  of  eight  20 

kilowatt,  water-cooled  tubes,  are 
two  small  copper  covered  cabi- 

nets with  dials,  switches  and 
meters  built  in  the  faces.  One  of 
these  boxes  contains  the  crystal 
and  a  single  exciting  tube.  In 

the  second  box  is  a  single  ampli- 
fying tube.  Successive  stages  of 

amplification  up  to  1  kilowatt,  are 
placed  in  separate  panels. 

THE  small  slab  of  crystal 
quartz  is  enclosed  in  a  metal 

chamber  which  is  connected  to 

work  directly  on  a  5  watt  tube. 

The  crystal  and  tube  in  combina- 
tion act  as  a  high  frequency  gen- 

erator whose  output  is  deter- 
mined by  the  contraction  and  ex- 

pansion of  the  crystal.  This  par- 
ticular crystal  is  ground  to  pro- 

vide a  frequency  or  pulsation  pe- 

riod of  790  kilocycles.  The  inter- 
action of  crystal  and  tube  may  be 

described  as  the  setting  up  of  a 
mechanical  force  which  is  con- 

verted into  an  electrical  force  of 

a  definite  fixed  frequency  depend- 
ent upon  the  dimensions  of  the 

piece  of  crystal  used.  The  thin- 
ner the  crystal  the  higher  the  fre- 

quency. 
The  five  watt  tube,  directly 

connected  to  the  crystal  works 
into  a  50  watt  tube,  resulting  in 
the  amplification  of  the  original 
energy  at  the  fixed  frequency. 

Still  further  amplification  is  ob- 
tained by  connecting  the  50  watt 

tube  to  a  250  watt  tube  and  then 

a  fourth  stage  is  secured  by  con- 
necting the  output  of  the  250  to 

a  1000  watt  tube.  All  tubes 

used  up  to  this  point  are  air 
cooled  tubes.  In  the  next  stage  a 
metal  water-cooled  tube  rated  at 
20  kilowatts  is  introduced.  This 

single  metal  tube  stage  is  part  of 
the  transmitter  and  was  formerly 
used  as  the  master  oscillator. 

This  tube,  before  the  introduc- 
tion of  the  crystal  was  a  self -ex- 
cited generator.  Now,  it  is  ex- 
cited by  the  preceding  stages  of 

crystal  amplification.  The  20 
kilowatt  tube  then  excites  the 

bank  of  eight  20  KW  power  tubes 
of  the  transmitter. 

The  average  radio  listener  may 

not  know  how  a  broadcasting  sta- 
tion maintains  its  frequency  and 

he  may  not  be  interested  in  the 
method.  However  he  strongly 
advocates  a  strict  adherence  to 

frequency  because  stations  are 
spaced  so  closely  in  the  broadcast 
band  that  interference  is  almost 
sure  to  occur  if  a  station  wavers 

periodically  from  its  frequency. 
There  is  also  fairly  good  evidence 
that  fading  tends  to  decrease 

when  the  frequency  is  held  con- 
stant. Radio  engineers  of  the 

General  Electric  Company  have 
demonstrated  that  crystal  control 

may   be  successfully   adapted  to 

any  practical  power. 

RADIO  signals  are  better  600 .  miles  from  a  broadcast 
transmitter  than  they  are  at  300 
miles,  according  to  engineers  of 

the  radio  department  of  the  Gen- 
eral Electric  Company,  under 

whose  supervision  an  exhaustive 
investigation  of  radio  wave  prop- 

agation is  now  being  made. 
For  several  weeks  past,  thou- 

sands of  radio  listeners  have  been 
cooperating  with  the  General 
Electric  Company  by  reporting 

on  reception  of  signals  on  broad- 
cast bands.  These  cooperative 

tests  are  still  under  way  and  the 
conclusions  are  only  such  as  sug- 

gest themselves  from  the  prelim- 
inary reports.  The  engineers  do 

not  claim  that  the  conclusions  are 
absolute  and  caution  that  more 

exhaustive  investigation  may  re- 
veal some  facts  not  yet  apparent. 

In  observing  the  variation  of 
signal  strength,  it  was  found  that 
the  strength  of  the  signal  drops 
off  rapidly  during  the  first  300 
miles  from  the  station  and  that, 

contrary  to  what  might  be  ex- 
pected, the  signal  strength  ac- 

tually increases  and  is  apparently 
a  little  stronger  at  600  miles  than 
at  300  miles.  Beyond  the  600 
miles  point,  the  strength  de- 

creases again  slowly  to  the  limit 
of  the  range  of  the  station.  These 
distances  are  not  definite  values; 
they  are  averages  from  a  large 
number  of  reception  reports. 

A  study  of  the  zones  in  which 
fading  occurs  shows  that  it  is 
worst  at  about  200  to  500  miles 
from  the  station  and  this  zone, 
from  200  to  500  miles,  is  the 
territory  in  which  there  is  the 

greatest  percentage  of  rapid-fad- 
ing reports.  Broadcast  service  is 

better  at  600  miles  than  300  from 
a  station  because  fading  is  less 

(Please  turn  to  page  53) 
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RADIO  ITEMS 
from  the 

National  Capitol 

SO  many  branches  of  the  
Fed- 

eral government  use  radio 
in  one  way  or  another  that 

the  Interdepartmental  Radio  Ad- 
visory Committee  meets  every 

two  weeks  to  handle  the  many 
technical  and  administrative 

problems.  This  committee,  es- 
tablished by  Secretary  Hoover  in 

April,  1922,  has  a  membership  of 
eighteen  men,  representing  four- 

teen departments  or  bureaus  of 
the  government  interested  in  ra- 
dio. 

In  the  opinion  of  Assistant  Sec- 
retary Stephen  Davis  of  the  De- 

partment of  Commerce,  who  is 
chairman  of  the  Radio  Advisory 
Committee,  that  body  serves  a 
very  useful  purpose.  It  forms 
the  only  means  of  coordinating 
the  various  radio  services  of  the 
government  and  to  a  certain  ex- 

tent- aids  in  their  coordination 
with  commercial  stations.  Liter- 

ally this  committee,  with  its  rep- 
resentative membership,  is  a 

clearing  house  for  the  exchange 
of  ideas  from  the  various  points 
of  view  of  the  different  depart- 

ments concerned  with  radio  in 
any  way. 

Many  differences,  which  might 
have  attained  serious  proportions, 
have  been  ironed  out  through 
committee  action.  The  represen- 

tatives of  bureaus  in  disagree- 
ment over  a  radio  problem  have 

been  able  to  get  together  in  com- 
mittee sessions  and  adjust  mat- 

ters amicably,  without  the  aid  of 
outside  parties  or  executive  ac- 

tion. Since  the  operations  of  the 
committee,  no  friction  has  arisen, 
and  many  inter-departmental 
matters  have  been  taken  care  of. 
At  its  fortnightly  meetings 

during  the  past  four  years,  this 
committee  has  handled  the  alloca- 

tion of  all  governmental  radio 
channels,  determining  what  fre- 

quency bands  the  several  govern- 
mental bureaus  should  use  so  as 

to  avoid  conflict  and  interference. 

By  Carl  H.  Butman 

This  work  is  particularly  impor- 
tant in  connection  with  the  ex- 

tensive circuits  operated  by  the 
Naval  Communication  Service 
and  the  War  Department  Radio 
Net,  besides  certain  allocations 
made  to  the  Post  Office  for  air 
mail  radio  stations  and  airplanes, 
and  to  Coast  Guard  and  Shipping 
Board  Vessels. 

A  LARGE  part  of  the  routine 
work  has  to  do  with  the  solv- 
ing of  technical  radio  problems, 

which  the  experts  assigned  by  the 
different  services  to  sub-commit- 

tees to  handle.  Efforts  to  stand- 
ardize radio  equipment  and  acces- 
sories used  by  the  government 

are  being  made  with  a  view 
toward  economy  and  the  inter- 
changeability  in  government  sets. 
Other  matters  receiving  the  at- 

tention of  the  committee  include 
the  transmission  of  official  gov- 

ernmental messages  over  the 
radio  systems  of  the  Navy  and 
Army;  non-military  activities  of 
all  departments;  the  use  of  gov- 

ernmental stations  for  both  radio 

telegraphic  and  telephonic  broad- 
casting, as  well  as  the  distribu- 

tion of  matter  to  private  broad- 
casters on  government  activities. 

The  achievements  of  this  com- 
mittee are  seldom  made  public 

for  various  reasons,  chief  among 
them,  because  it  is  usually  up  to 
a  particular  department  or  bu- 

reau to  announce  its  activities  it- 
self, whereas  the  committee  is 

merely  advisory,  assisting  in  the 
coordination  of  the  several  ac- 

tivities. Frequently  this  com- 
mittee receives  from  Secretary 

Hoover  a  special  problem  sub- 
mitted for  study  and  report,  and 

to  date  it  is  understood  that  most 
of  them  have  been  satisfactorily 
worked  out. 

The  committee  membership  on 
April  1  included  the  following 
bureau  representatives:     Dr.  H. 

A.  Brown,  Reclamation  Service; 
'Interior,  E.  B.  Calvert;  U.  S. 
Weather  Bureau;  A.  E.  Cook,  La- 

bor Department;  Lt.  Com.  T.  A. 
M.  Craven,  Navy  Engineering; 
Stephen  Davis,  Dept.  of  Com- 

merce, Chairman;  Dr.  J.  H.  Del- 
linger,  Bureau  of  Standards;  T. 
C.  Gale,  Post  Office  Dept.;  J.  C. 
Gilbert,  Dept.  of  Agriculture;  T. 
A.  Gillis,  Interstate  Commerce 
Commission ;  Capt.  J.  P.  Jackson, 

Chief    Coordinator's    Office;    Dr. 
C.  B.  Jolliffe,  Bureau  of  Stand- 

ards ;  Capt.  Ridley  McLean,  Naval 
Communications;  Maj.  J.  0.  Mau- 
borgne,  Army  Signal  Corps.; 
H.  C.  Moore,  Shipping  Board ;  W. 
D.  Terrell,  Dept.  of  Commerce; 
Lt.  E.  M.  Webster,  U.  S.  Coast 
Guard ;  W.  R.  Vallance,  State  De- 

partment; W.  A.  Wheeler,  Bu. 
Ag.  Econ.;  and  W.  E.  Downey, 
Department  of  Commerce,  Secre- tary. 

DESPITE  the  tendency  to- ward shorter  wave  broad- 
cast transmission  in  Europe, 

and  the  use  here  of  the  band 
between  200  and  550  meters, 
radio  engineers  of  Australia  be- 

lieve their  present  so-called  long- 
wave transmitters  serve  more  ef- 

fectively throughout  the  common- 
wealth, according  to  Trade  Com- 

missioner Babbitt  at  Sydney.  It 
must  be  remembered  that  in  Aus- 

tralia the  broadcast  band  is 
higher  than  in  the  United  States, 
reaching  to  1250  meters. 

Where  the  same  power  is  used, 
these  Australian  experts  insist 
that  a  1500  meter  station  would 
have  a  possible  daylight  range 
equal  to  three  or  four  times  the 
range  of  a  350  meter  transmis- 

sion, which  they  admit  is  prob- 
ably more  effective  in  darkness. 

They  are  not  even  convinced  that, 
with  the  increased  range  of  the 
shorter  wave  station  in  darkness, 
its  extreme  range  is  much 
greater  than  that  of  longer  wave 
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transmitters.  In  Australia,  they 
point  out,  it  is  important  that  the 
broadcasting  stations  carry  to  the 
whole  state  at  all  hours,  day  and 
night,  and  they  consider  our 
short-wave  achievements  more 
or  less  freaky. 

Although  the  radio  trade  is 
urging  a  standardization  of 
broadcast  channels  now  reaching 
from  296  to  1250  meters,  so  they 
can  produce  standard  receiving 
sets  covering  a  smaller  band,  the 
broadcasters  do  not  favor  a  re- 

duction in  wave  lengths;  at  least 
two  stations  of  5000  watts,  2FC 
at  Sydney  owned  by  Farmer  & 
Co.,  and  6WF,  owned  by  the 

Westeralian  Farmers'  Ltd.,  at 
Perth,  declare  they  see  no  reason 
to  seriously  consider  the  lowering 
of  their  wave  lengths,  which  are 

1100  and  1250  meters  respec- 
tively. 

Following  a  long  investigation 
as  to  the  value  of  the  ordinary 
broadcast  wave  band  such  as  is 
used  in  the  United  States,  and 

the  longer  waves  used  in  Aus- 
tralia by  two  stations,  the  engi- 
neers do  not  believe  a  change  to 

shorter  waves  would  be  of  ad- 
vantage to  the  listeners. 

The  long  wave  stations  at 
Perth  and  Sydney,  they  claim, 
practically  cover  the  whole  of 
Australia  in  daylight;  which  is 

of  particular  importance  com- 
mercially, in  that  it  insures  con- 

tinuous service  for  the  listeners, 
which  fading  on  the  shorter  wave 

channels  would  not  guarantee  ex- 
cept for  short  distances. 

RADIO  exports  in  February 
aggregated  $543,972,  and 

included  3,673  radio  receivers, 
and  67,220  tubes.  The  value 
of  the  receiving  sets  exported 
was  $172,910.  Tubes  amount- 

ed to  $96,791;  parts,  $105,281; 
accessories  $166,719  and  trans- 

mitting sets  and  parts  $2,271. 
Total  electrical  equipment 

shipped  in  February  was  valued 
at  $6,862,910,  and  storage  batter- 

ies amounted  to  $301,340. 

to  establish  a  broadcasting  sta- 
tion and  get  on  the  air. 

Some  of  the  526  applicants  list- 
ed at  the  department  appear  to 

have  good  and  legitimate  reasons 

for  opening  a  broadcasting  sta- 
tion but  many  have  no  backing 

and  little  excuse. 

Applications  received  cite  many 
curious  reasons  back  of  the  popu- 

lar desire  to  mix  in  this  great 

game  of  telling  the  world  some- 
thing. For  example;  some  cor- 

respondents have  daughters  or 

sons  who  can  recite  or  sing,  oth- 
ers claim  there  is  no  station  in 

their  town  or  even  county,  while 

one  believes  he  should  get  a  per- 
mit to  broadcast,  since  he  owns  a 

fine  phonograph  and  many  very 
good  records.  Another  applicant 
says  his  name  is  the  same  as  that 
of  a  cabinet  member,  which  he 
believes  would  attract  consider- 

able attention  once  he  got  on  the 
air. 

There  are  other  reasons  ad- 

vanced, but  the  Department  re- 
fuses to  be  quoted  as  to  them,  and 

withholds  the  names  of  those  con- 
sidered as  out  of  the  ordinary  ap- 

plicants. 

THE  total  number  of  appli- 
cations for  broadcasting  sta- 

tions continues  to  grow.  Prac- 
tically every  one  with  a  few 

thousands  of  dollars  and  some 

time  to  spare,  together  with  a  de- 
sire for  publicity  seems  anxious 

WHILE  the  Congress  of  the 
United  States  is  consider- 
ing new  radio  legislation,  the 

question  of  reorganizing  the 
British  broadcasting  monopoly 
is  before  Parliament. 

A  special  broadcasting  com- 
mittee has  just  recommended 

that  a  new  commission  succeed 

the  present  British  Broadcasting 
Company. 

Agreeing  that  broadcasting  in 
Great  Britain  should  remain  a 

monoply  to  avoid  the  confusion 
resulting  from  free  and  uncon- 

trolled transmission  and  recep- 
tion in  the  United  States,  the 

committee  urges  state  control. 
The  creation  of  a  British 

Broadcasting  Commission  of  be- 
tween five  and  seven  paid  mem- 

bers of  judgment  and  independ- 
ence, to  serve  in  the  capacity  of 

directors  of  a  public  service  is 
urged.  The  members  would  be 
appointed  by  the  Crown  for  a 
period  of  five  years;  such  a 
commission  would  become  effec- 

tive on  Jan.  1,  1927,  and  control 

all  broadcasting  with  the  assist- 
ance of  the  Postmaster  General 

in  the   matters   of  licensing  re- 
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ceivers  and  the  collecting  of 
fees.  Blind  persons  would  be 
permitted  to  listen  in  free. 

"Broadcasting  is  not  only  an 
institution,  but  has  become  a 
necessity  throughout  the  civil- 

ized world,"  the  report  states, 
adding  that  it  will  become  a 
"handmaiden  rather  than  the 
usurping  rival  of  literature  and 

the  arts." 
The  British  broadcast  system, 

which  opened  its  first  station 
at  London  in  November,  1922, 
now  includes  ten  main  and  eleven 
relay  stations  and  contemplates 
more  high-powered  stations,  simi- 

lar to  that  opened  last  July  at 
Daventry.  On  January  31,  there 
were  1,840,268  receiving  licenses 
in  effect,  but  the  total  number  of 
listeners  is  estimated  at  two  or 
three  times  that   figure. 

Commenting  on  the  new 
scheme,  one  British  publication 
urges  Parliament  to  ascertain 
whether  or  not  the  listeners  are 
satisfied  with  the  present  system 
before  making  any  radical 
changes. 

In  its  report,  the  committee 
states  in  part  as  follows: 
The  new  commission  would 

assume  control  on  January  1, 
1927,  when  the  license  of  the 
British  Broadcasting  Company 

expires.  The  motive  for  this 
recommendation  lies  in  the 
belief  that  a  corporation  for 
such  public  service  should  be 
publicly,  rather  than  privately 
owned. 

TWO  proposals  for  the  organi- zation of  the  commission 

were  made:  The  first,  its  crea- 
tion by  act  of  Parliament,  which 

would  specify  its  organization 
and  the  manner  of  its  operation; 
the  alternative,  to  create  a  cor- 

poration under  the  Companies 
Acts,  with  shareholders  to  be 
appointed  by  the  Postmaster 
General. 

All  property  and  operations 
of  the  existing  company  would 
be  transferred  to  the  commis- 

sion, arrangements  being  made 
to  prevent  any  interruption  of 
broadcasting  service,  by  taking 
over  the  present  operating 
staff.  The  commission  would  re- 

ceive a  ten-year  license,  similar 
to  that  now  held  by  the  B.  B.  C. 
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What  the 
roadc  asters Doing 
are 

Research  Work  is  Planned 
for  Summer 

ARRANGEMENTS  have  just 
l  been  completed  whereby 

Prof.  C.  M.  Jansky,  Jr.,  of  the 
electrical  engineering  depart- 

ment of  the  University  of  Minne- 
sota, and  consulting  engineer  for 

WCCO,  will  devote  his  entire 
time  for  the  three  months  of  the 
University  vacation  to  the  work 
of  the  station.  Prof.  Jansky  is 
recognized  as  one  of  the  foremost 
authorities  on  radio  communica- 

tion in  the  United  States,  and  for 
the  past  five  years  he  has  been  in 
constant  and  close  touch  with  the 
progress  of  radio  engineering  as 
applied  to  broadcasting. 

In  spite  of  its  enormous  devel- 
opment, broadcasting  is  still  in  a 

stage  comparable  to  that  of  the 
automobile  business  in  the  days 

when  people  talked  about  "horse- 
less carriages,"  and  argued  that 

the  gas-driven  car  was  so  uncer- 
tain that  steam  was  the  only  de- 

pendable motive  power.  Innu- 
merable technical  problems  have 

yet  to  be  solved  before  broadcast- 
ing can  reach  its  true  level  of 

efficiency.  Among  these  are  such 
questions  as  fading,  dead  spots, 
power  surges,  uneven  transmis- 

sion on  land  lines,  microphone 
circuits,  wave  length  measuring 
and  power  loss  in  transmission. 

No  radio  station  has  as  yet  sat- 
isfactorily solved  these  problems, 

and  it  is  partly  in  order  to  im- 
prove its  own  transmission,  and 

partly  to  contribute  more  gener- 
ously to  the  sum  total  of  our 

knowledge  of  broadcasting  condi- 
tions, that  the  Gold  Medal  station 

has  added  Prof.  Jansky  to  its 
full-time  staff  for  the  period 
when  he  is  available  from  his 
University  duties. 

'PHIS  is  the  gentleman  whose  voice  always  pre- 
*  ceeds  the  ticks  of  the  famous  clock  at  PWX, 
Havana,  Cuba.  He  is  Remberto  O'Farrill  Hernan- 

dez who  deals  out  his  announcements  to  the  palpi- 
tating radio  world  in  both  English  and  Spanish — 

a  combination  especially  desirable  for  a  station 
like  PWX  which  caters  to  both  of  the  Americas. 
You  only  need  one  guess,  after  looking  at  the 
middle  portion  of  his  name,  to  know  that  while 
Britannia  may  rule  the  wave,  the  Irish  control  a 
goodly  portion  of  the  air.  Felicidades,  R.  O.  H. 
and  may  your  vocal  cords  never  wane. 

Chain  Broadcasting  For 
the  West  Coast 

FOR  the  first  time  in  the 
northwest  several  broad- 

casting stations — KJR,  Seattle 
and  KHQ,  Spokane,  were  tied 
in  simultaneous  line  for  an  ex- 

periment to  send  out  the  weekly 
program  of  Keep  Joy  Radiating 
Order  from  their  Belfry  at  KJR. 

A  direct  wire  from  KJR  to 
Spokane  enabled  small  crystal 
set  owners  in  the  two  cities  to 

hear.  Firms  sponsoring  pro- 
grams were  delighted  with  the 

increased  publicity  resulting  as 
noted  by  the  hundreds  of  tele- 

grams and  telephone  calls  re- 
ceived. Other  northwest  sta- 

tions plan  to  join  hands. 

Seattle  Station  Heard  In 
Gold  Mine 

STATION  KTCL,  Seattle,  was 
plainly  heard -on  the  2,160- 

foot  level  of  a  deep  gold  mine  at 
Goldfield,  Nev.,  during  a  series 
of  tests  made  in  that  town. 

Proofs  received  at  the  Seattle 
broadcasting  station  declare  the 
program  came  in  strongly  on  a 
ismall  set  used  by  Rev.  C.  P. 
Lewis,  pastor  of  the  Goldfield 
Community  Church,  who  went 
down  the  long  shaft  with  a  par- 

ty of  radio  investigators.  There, 
half  a  mile  underground  and 
1600  miles  distant,  the  Seattle 
broadcasting  was  heard.  This 
reception  is  believed  to  set  a 
new  record  for  that  station. 

Eveready  Hour  Is 

Program  Pioneer 

rpHE  "Eveready  Hour"  is  the A  oldest  regular  feature  broad- 
casting today. 

A  recent  survey  of  the  whole 
field  of  radio  entertainment  fea- 

tures revealed  the  fact  that  the 
'"Eveready  Hour"  is  the  "veter- 

an" of  them  all,  in  point  of  reg- 
ular and  continuous  service. 

This  weekly  broadcast  program 
first  went  on  the  air  on  December 
4,  1923.  From  that  time  on, 
without  exception,  each  week  has 
had  its  "Eveready  Hour,"  through Station  WEAF  and,  since  early 
in  1924,  a  gradually  extending 
network  of  stations  scattered 
throughout  the  East  and  Middle 
West.  There  are  contemporary 
broadcast  features  which  began 
just  about  the  same  time  as  the 
"Eveready  Hour,"  but  none  of 
these  others  has  had  an  unbroken 
run. 

The  "Eveready  Hour,"  in  its 
earliest  days,  however,  was  not 
the  same  type  of  broadcast  pro- 

gram that  it  is  today.  It  began, 
like  most  other  features,  as  a  pro- 

gram of  more  or  less  miscellan- 
eous numbers.  Slightly  less  than 

a  year  after  its  debut  it  launched 
its  present  type  of  program  which 

has  come  to  be  known  as  the  "con- 
tinuity" radio  program — a  sort 

of  radio  scenario  which  tells  a 
story  with  a  combination  of 
music  and  the  spoken  word.  The 

first  of  these  "continuity"  pro- 
grams was  broadcast  on  the  eve- 

ning of  November  10,  1924,  on 
the  eve  of  Armistice  Day  and  the 

story  was  that  of  America's  part in  the  World  War. 
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//-American   Station 
Shows  Steady  Growth 

WENR  Goes  Into 

New  Quarters 

at 

Kimball  Hall 

By 

GWEN  
WAGNER 

STRICTLY  speaking,  I  am 
i  not  what  you  would  call  a 
radio  hound.  Although  it  is 

in  line  with  my  duties  to  keep  in 
touch  with  the  studios  I  do  not, 
night  after  night,  make  the 
rounds  of  them  and  sit  wide- 
eyed  and  palpitating  while  some- 

body gets  up  to  sing  or  sits  down 
to  play.  There  are  many  things 
I  like  fully  as  well  as  radio  pro- 

grams. Wrestling  matches  for 
example,  or  good,  rousing  melo- 
dramas. 

All  this  probably  has  no  earth- 
ly bearing  on  radio  station 

WENR,  Chicago,  except  that  as 
I  sit  down  to  write  about  this  sta- 

tion I  feel,  stealing  over  me,  an 
urgent  desire  to  become  eloquent- 

ly enthusiastic  about  it  and  I  fear 
this  eloquence  may,  unless  it  is 
explained,  be  taken  for  the  fever- 

ish outpourings  of  an  overbur- 
dened soul,  hopelessly  addicted 

to  radio. 

8fV 

E.  N.  Rauland,  president  of  the  All-American  Radio  Corporation  station  WENR, 
Chicago,  adjusting  the  controls  of  the  transmitter 

So  I  repeat  again.  I  am  not  a 
radio  hound.  However,  I  am  in 
a  fair  way  to  become  one.  I  am 
in  a  fair  way  to  become  one  of 
those  shameless  enthusiasts  who 
rises  up  in  the  midst  of  any  gath- 

ering and  declares  emphatically 
that  such  and  such  a  station  is 

the  best  on  the  air  and  who's  go- 
ing to  dare  say  it  isn't? 

I  wouldn't  attempt  to  say  that 
radio  station  WENR  is  the  best 
on  the  air.  How  can  there  be  any 
such  classification  anyway?  How- 

ever, I  am  prepared  to  say  that 
radio  station  WENR  is  one  of  the 
most  consistently  entertaining 
stations  on  the  air  and  that  it  is 
one  of  the  fastest  growing  and 
hardiest  children  in  the  whole 
kindergarten  of  studios. 

Makes  Its  Goal 

WENR  is  a  shining  example of  what  can  be  accomplished 
with  a  radio  station  if  you  set 
a  goal  to  shoot  at  and  then  keep 
on  shooting.    The  trouble  with  a 
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The  All-American  Pioneers,  a  quartette  of  jazz  musicians  featured  over  the  Ail- 
American  Radio  Corporation  station  WENR,  Chicago 

good  many  radio  stations  as  I  see 
it,  is  that  they  start  out  with  no 
definite  idea  of  what  they  are  go- 

ing to  do.  WENR  started  out 
with  the  idea  that  it  was  going 

to  entertain  people  and  that's 
what  it  has  done  and  is  still  do- 
ing, 

The  station  was  a  year  old 
April  7  this  year.  It  was  founded 
by  E.  N.  Rauland,  president  of 
the  All-American  Radio  Corpora- 

tion, Chicago,  and  sang  its  first 
song  in  the  studio  which  was  fit- 

ted up  in  the  corporation's  office 
building  at  4201  Belmont  avenue. 

Mr.  Rauland  said  he  estab- 
lished WENR  because,  being  in 

the  radio  manufacturing  busi- 
ness, he  felt  it  was  his  duty  to 

contribute  something  toward  the 
entertainment  of  the  radio  listen- 

ing world. 

"That  may  sound  odd,"  says 
Mr.  Rauland,  "but  it's  the  truth 
just  the  same.  I  honestly  thought 
it  was  my  duty  to  put  up  a  sta- 

tion." When  Mr.  Rauland  founded  his 
station  it  was  with  one  idea  in 
mind.    That  was — entertainment. 

"When  a  man  has  worked  all 
day  and  goes  home  tired  and  worn 
out  and  takes  his  shoes  off  and 
turns  the  radio  on,  I  think  he 

wants  to  be  amused,"  says  Mr. 
Rauland.  "I  don't  think  he  wants 
to  be  preached  to  or  talked  at  or 

given  something  that's  going  to 
tax  his  brain  in  finding  out  what 
it's  all  about.  As  a  matter  of 
fact,  I  think  the  American  pub- 

lic in  general  wants  to  be  amused. 

Classic  Dinner  Music 

U TOURING  the  6  to  8  period 
-L'  in  the  evening  we  broad- 

cast our  classical  program.  Class- 
ical music  fits  in  with  dinner 

somehow.  After  that,  though,  on 

our  8  to  10  and  our  'Midnight 
Frolics'  programs,  we  give  'em 
popular  music,  popular  songs  and 

popular  ballads.  I've  found  out 
from  experience  that  that's  what 

they  want." To  make  sure  that  the  major- 
ity of  the  people  wanted  popular 

music  Mr.  Rauland,  with  the  as- 
sistance of  Frank  Westphal,  sta- 

tion director  and  announcer,  ar- 
ranged a  series  of  experimental 

bills.  They  tried  interpolating 
some  classical  music  along  with 

the  popular.  Try  and  do  it !  Ac- 
cording to  Mr.  Westphal,  the 

howl  of  protest  that  went  up 
from  listeners  could  be  heard  in 
China  without  a  loud  speaker. 

So  WENR  went  back  to  the 
popular  programs. 

The  first  thing  that  attracted 
me  to  WENR  was  its  orchestra 
called  the  All-American  Pioneers. 
As  I  believe  I  said  in  a  previous 
article  in  this  magazine,  the  All- 

American  Pioneers'  Orchestra  is 
a  litle  four-piece  affair  that,  from 
the  listening  end  of  a  radio  set, 
sounds  like  a  whole  symphony. 
In  fact,  a  group  of  eight  radio  ex- 

perts once  listened  in  on  WENR's orchestra  and  debated  on  the 
number  of  pieces  it  contained. 
They  judged  all  the  way  from 
eight  to  fifteen  and  only  stopped 
there  because  they  figured  a 
studio  couldn't  accommodate  a 
large  orchestra. 

Right  Instrumentation 

INCIDENTALLY,  Mr.  West- phal tells  me  this  apparent 
trick  of  making  a  four-piece  or- 

chestra sound  like  a  whole  sym- 
phony is  merely  the  result  of  de- 

termining the  right  combination 
of  instruments  and  the  right 
method  of  broadcasting  which, 

he  says,  he  learned  from  record- 
ing for  phonographs.  Mr.  West- 

phal, I  might  add,  is  leader  of  the 
All-American  Pioneers. 
For  almost  a  year  WENR 

stayed  in  its  first  studio  out  in 
the  All-American  Radio  Corpora- 

tion building.  It  kept  putting  on 
snappy  programs  with  its  lively 
little  orchestra  and  it  kept 
broadcasting  other  radio  enter- 

tainment that  made  listening  a 

pleasure. WENR  never  made  any  great 

plays  to  the  grand  stand.  It 
never  hauled  celebrities  out  to 

the  studio  to  broadcast  just  be- 
cause they  were  celebrities.  If 

they  could  entertain  and  still  be 
celebrities,  all  right.  Otherwise, 
why  put  them  on  the  air? 
Because  WENR  never  at- 

tempted any  spectacular  splurges, 
but  just  went  along  on  the  line 
that  it  was  there  to  amuse,  peo- 

ple were  a  little  slow  in  recog- 
nizing the  station.  They'd  tune in  to  ABC  because  ABC  was 

touting  some  glittering  movie 
star  or  a  world-renowned  tennis 

player.  After  a  while  radio  lis- 
teners learned  that  all  movie 

stars  and  tennis  players  are  not 
radio  entertainers  and  they  be- 

gan casting  about  for  amusement. 
In  due  time  they'd  arrive  at 
WENR  and,  once  having  arrived, 
they  were  bound  to  stick. 
WENR's  mail  began  to  pile  up. 

Its  listening  public  began  to 
grow.     Almost  before  the  radio 
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world  knew  what  it  was  all  about 

WENR  had  moved  into  a  down- 
town studio  and  had  become  a 

!  personality  to  reckon  with. 
!  WENR,  a  lusty  likeable  young- 

j  ster  for  so  many  months,  sud- 
i  denly  sprang  into  the  long  pants 
j    class. 

Now  Has  Loop  Studio 

THE  downtown  studio,  (lo- 
cated in  Kimball  hall  in  Chi- 

|  cago's  great  "loop")  is  a  very beautiful  affair.  Indeed,  it  is 

such  a  jump  from  the  homey  lit- 

j  tie  studio  of  WENR's  first  days that  when  I  first  went  into  it  I 
was  quite  dazzled.  It  has  all  the 
rich  rugs  and  period  furniture 
and  lamps  and  silk  scarfs  and 
whatnots  that  any  radio  studio 
would  want.  It  has  a  waiting 
room  for  its  artists,  a  reception 
room  for  its  guests,  names  on  its 
doors  and  a  score  of  studio  at- 

tendants to  keep  you  from  slam- 
ming into  places  that  are  more  or 

less  sacred  precincts. 
Moreover,  WENR  has  an  air. 

It  is  still  whole-hearted  and  cor- 
dial and  thoroughly  democratic 

but  it  has  an  air  never-the-less. 
It  is  an  air  of  distinction  that 
comes  from  having  arrived  at 
some  place,  not  through  a  sudden 
boost,  but  by  a  steady,  honest 
growth.  You  have  a  feeling  that 
WENR  has  built  from  the  ground 

up  and  that  it's  going  to  keep  on 
building. 

The  last  time  I  was  in  WENR's 
new  studio  there  was  a  quartet 
on  the  program  that  I  had  a 
great  time  listening  to.  Frank 

Westphal  said,  "Oh,  that's  a  reg- 
ular barber  shop  quartet."  But 

he  grinned  and  I  knew  he  thought 
it  was  a  good  quartet.    So  did  I. 

Then  there  was  a  girl  with  an 
Irish  name  on  the  program  and 
although  I  think  sentimental  bal- 

lads are  an  abomination  in  front 

of  any  microphone,  this  girl  sang 
them  so  heart-movingly  that  the 
telephone  operator  and  I  who 
were  listening  in  out  in  the  re- 

ception room,  nearly  broke  down 
and  sobbed. 

There  was  a  blues  singer  who 
had  the  blues  beautifully  and 
there  were  a  couple  of  song  writ- 

ers who  could  sing  as  well  as 
write  and  then  there  was  music 

by  the  All-American  Pioneers' 
orchestra     which     gave     me     a 
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mingled  feeling  of  pleasure  and 
pain  because  I  liked  to  listen  to  it 
but  had  no  facilities  for  dancing. 

I  stayed  until  the  finish  of  the 
program  and  thoroughly  enjoyed 
every  minute  of  it.  I  relate  this 
because  I  want  to  make  it  clear 

that  WENR  is  doing  what  it  set 
out  to  do — entertain  folks  and 
while  of  course  this  particular 
brand  of  entertainment  may  not 

appeal  to  everybody  it  must  ap- 
peal to  the  majority  because 

WENR  has  enough  fan  mail  to 

choke  a  good-sized  river. 

Buys  Its  Talent 

YOU'LL  hear  some  people  say that  WENR  is  an  advertising 
station ;  that  is,  that  it  sells 

"time"  to  various  corporations 
and  collects  money  for  so  doing. 
WENR  does  sell  time  (not 

much),  to  various  corporations 
and  it  does  collect  money  for  so 

doing.  But  it  doesn't  sell  its  time 
to  make  money  for  the  company. 
The  money  is  used  to  buy  radio 
talent.  Not  highfaluting,  ex- 

alted entertainment,  but  enter- 
tainment that  the  average  Amer- 

ican citizen  will  enjoy  listening 

to  when  he  goes  home  in  the  eve- 
nings and  wants  to  have  a  nice, 

pleasant  time  with  the  radio  and 
the  family. 

"I  want  to  make  WENR  a  sta- 

tion  that   everyone   will   enjoy," 

says  Mr.  Rauland.  "Kind  of  like 
a  newspaper  that  everyone  can 

read  and  understand.  I  don't 
want  to  cater  to  a  select  few.  I 

want  to  please  everybody." In  a  little  booklet  that  contains 

"facts  of  interest  about  WENR," 

it  may  be  noted  that  "WENR  has 
been  heard  in  the  farthest  cor- 

ners of  the  United  States  and 
Canada,  in  Cuba,  Mexico,  Central 
America,  Alaska,  Hawaii  and 

New  Zealand."  That  gives  you 

some  idea  of  the  station's  power. 
Further,  "Whatever  the  charac- 

ter of  the  program,  we  endeavor 
to  keep  our  modulation  so  perfect 
that  our  listeners  may  enjoy  un- 

impaired tone  reproduction  at  all 

times."  That's  true  too  if  you've 
listened  in. 

Frank  Westphal,  station  di- 
rector, and  whom,  I  might  say 

in  passing,  is  a  mighty  good  one, 
told  me  not  long  ago  that  those 
interested  in  WENR  were  trying 
to  make  it  the  WEAF  of  that  sec- 

tion of  the  country  of  which  Chi- 

cago is  the  heart.  I  don't  believe 
WENR  is  ever  going  to  be  that. 

I  think  it's  going  to  be  too  big 
to  be  referred  to  by  any  other 

name  but  its  own.  I'm  inclined 

to  believe,  that,  after  all,  that's 
what  Mr.  Rauland,  Mr.  Westphal, 
and  the  rest  of  the  people  back 
of  WENR,  think  too. 

The  New  Kimball  Hall  Studio  of  All-American  Radio  Corporation  station   WENR, 
Chicago.    Frank  Westphal  at  the  piano 
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^/yavana! /      by  the 
^>  Clock!! 

By 

E.  D.  CAHN 

^^^^^MiJlK^H^lHI^aSBpa 

A  view  of  Morro  Castle,  over  whose  grim  walls  the  waves  of  PWX  pass  on  their  ethereal 

TO  the  travelled  American 
Cuba  means  Havana  with 

its  gardens  and  palm-filled 
patios,  Spanish  Opera,  a  gay  and 
cosmopolitan  throng  busily  en- 

gaged in  colorful  pleasures, 
where  existence  seems  to  be  all 
laughter  and  pleasure. 

But  to  the  stay-at-home  citizen 
who  does  his  traveling  by  means 
of  his  radio  set,  Cuba,  and  par- 

ticularly Havana,  means  PWX — 
the  pleasant  Latin  tones  of  R.  0. 
H. — the  click  of  castanets,  the 
throbbing  rhythm  of  Spanish 
music  and  the  ticking  of  a  clock. 

This  clock  has  the  best  known 
tick  of  any  in  the  western  hemi- 

sphere, for  between  numbers, 
when  the  station  is  otherwise 
silentj  for  a  few  moments,  the 
clock  is  placed  on  the  microphone 
and  sends  its  own  voice  out  upon 
the  invisible  waves. 

And  this  is  the  reason,  good 
fans,  that  when  you  are  reaching 
out  through  the  ether  seeking  dis- 

tant voices  and  you  hear  the 
ticking  of  a  clock  you  may  know 
that  you  are  in  tune  with  PWX. 

Fine  Mansions 

AS  you  listen  employ  the  brief 
.  interval  imagining  the  old 

white  buildings  of  the  city,  the 
delicate  iron  grille  work  of  the 
balconies,  the  courtyards  filled 
with  the  exotics  of  this  tropic 

isle.  Picture  the"  fine  old  man- 
sions standing  like  Castillian 

grandees  beside  the  most  modern 
structures  of  this  busy  age,  for 
here  old  and  new  jostle  each 
other  and  pep  and  languor  meet 
and  smile  whimsically  at  each 
other. 

There  are  many  beautiful 
drives  of  which  Miramar  Boule- 

vard, beside  the  sea,  is  the  favor- 
ite. It  is  pleasant  to  watch  white 

sails  go  tacking  across  the  har- 
bor while  the  grim  old  Morro 

Castle  stands  guard  over  the  spot 
where  the  Maine  went  down. 

Fine  old  churches,  full  of  his- 
toric interests;  botanical  gardens 

filled  with  curious  tropical  plants ; 
the  Gran  Casino — reached  via 
the  Prado,  famous  as  the  Fifth 
Avenue    of    Havana — cigar   fac- 

tories, the  sugar  mills  and  planta- 
tions; all  hold  out  their  various 

appeals  and  when  they  fail  there 
is  always  the  Cuban  national 
game,  "Jai-Alai"  waiting  to  claim 
its  devotees. 

Bilingual  Announcements 

THE  voice  of  the  announcer, 
Senor  Remberto  O'Farrill 

Hernandez,  does  nothing  to  mar 
the  picture  you  conjure  up.  The 
musical  Spanish  tongue  sounds 
even  more  musical  when  he  uses 
it  and  the  perfect  English  either 
following  or  preceding  it,  comes 
over  the  air  in  distinct  and  pleas- 

ant tones. 

The  announcements  of  PWX 
are  in  both  English  and  Spanish 
for  this  Cuban  station  is  heard 
in  both  Americas  as  well  as  in 
Cuba  and  its  neighboring  islands. 

Senor  O'Farrill  has  a  natural 
qualification  for  this  bilingual 
position.  The  Hernandez  part  of 
his  name  refers  to  his  Cuban 

mother  and  O'Farrill  reveals  his 
father's    descent    and    explains, 



RADIO  AGE  for  June,  1926 The  Magazine  of  the  Hour 

29 

llilt,ri;Hi 

Overlooking  Parque  Colon  at  Havana 
stand  the  towers  of  PWX.  The  lower 
portion  of  the  picture  shows  the  type  of 
vegetation   for    which    Havana   is   noted 

perhaps,  the  laughter  which 
seems  to  lurk  in  his  voice  some- 
times. 

Built  in  1922 

PWX  is  the  radio  station  of 
the  Cuban  Telephone  Co.  of 

Havana  and  is  affiliated  with  the 
International  Telephone  and  Tele- 

graph Corporation  of  New  York. 
PWX  and  WKAQ,  Porto  Rico, 
were  installed  at  the  same  time 
during  the  summer  of  1922  and 
are  twin  stations.  WKAQ  is  lo- 

cated on  the  roof  of  the  Porto 
Rican  Telephone  Company  and  is 
also  affiliated  with  the  Interna- 

tional Telephone  and  Telegraph 
Company  of  New  York.  The 
only  difference  is  in  wave  length 

— Havana  is  on  400  meters,  Porto 
Rico  on  341  meters. 

Henry  C.  Hart,  of  the  Cuban 
Telephone  Company,  is  the  Chief 
Engineer  of  PWX.  A.  Howard 
Soler  is  Supervisor.  Juan  R. 
Rios  is  the  operating  engineer 
and  Ricardo  D.  Diego  his  as- 
sistant. 

Urbano  del  Castillo  finds  that 
his  previous  newspaper  experi- 

ence is  of  benefit  to  him  in  his 
present  position  of  Artistic  Di- 

rector of  the  station. 

Band  Concerts 

THE  Cubans  are  exceedingly 
fond  of  band  music  and  PWX 

gives  considerable  attention  to  it, 
broadcasting  the  Sunday  night 
concerts  from  Malecon  bandstand 
as  well  as  the  Wednesday  night 
concerts.  There  is  a  municipal, 
an  army  and  a  marine  band  and 
their  open-air  concerts  are  a 
never-failing  popular  feature  of 
Havana  life. 

The  people  of  Cuba  are  much 
interested  in  radio  and,  accord- 

ing to  Government  figures  of 
1925  there  are  50,000  sets  in  use 
there,  about  30,000  of  which  are 
home  made. 
PWX  estimates  its  average 

daily  audience,  in  Cuba,  at  100,- 
000.  In  the  United  States  it  puts 
it  very  modestly  at  250,000. 

Beginning  with  two  broadcasts 
a  week  and  a  few  special  national 
holiday  concerts  it  now  broad- 

casts regularly  every  night  ex- 
cept Thursdays.    Friday  nights  a 

Many  novel  means  of  identifying  radio 
stations  have  been  hit  upon  but  none  so 
popular  and  so  completely  unique  as  the 
clock  used  by  Havana  to  keep  its  wave 
channel  alive  during  the  program  inter- ludes 

special  concert  is  given  by  artists 
from  the  leading  Cuban  families. 
This  is  called  Noche  de  Moda 
(Fashion  Night)  and  is  revealing 
some  very  fine  talent. 

This  fashion  night  has  begun 

the  station's  campaign  to  in- 
crease the  quality  and  variety  of 

its  programs  and  it  is  intended 
to  introduce  many  special  fea- 

tures and  new  artists. 

Keeps  Growing 

THAT  PWX  is  growing  in  pop- ularity is  shown  by  the  fact 
that  during  1925  an  average  of 

(Please  tarn  to  page  U7) 

The  Cuban  Army  band  is  shown  above,  with  its  director  Capt.  Jose  Molina  Torres,  and  assistant  director  Lieut.  Luis  Casas 
Romero.     This  famous  band  plays  in  the  stand  on  the  Malecon  from  where  the  music  is  picked  up  and  broadcast  by  PWX 
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pORRECT  diction,  breathing  and Vj  resonance  are  some  of  the  funda 
mentals  of  a  unique  course  of  instruc 
tion — voice  culture  by  radi 
KOA,  Denver,  every  Monday  night 
John  C.  Wilcox,  famous  music 
heads  the  class. 

•DECAUSE  her  daylight  hours  are 
•LJ  split  three  ways  by  family  re- 

sponsibilities, business  cares  and  club 
activities,  the  modern  woman  is 
gladly  resorting  to  radio  as  a  first  aid 
in  solving  her  culinary  problems. 
Here  is  a  good  picture  of  Clara  Hoover, 
expert  of  the  Solitaire  food  laborator- 

ies, at  Denver,  who  conducts  the 
cooking  features  for  KOA. 

TTERE  is  an  action  picture  of  the  famous  Apollo  male  quartette  who  are  heard  frequently  from 
-*  *■  KYW.  Seated  at  the  piano  is  Lloyd  Rowles,  baritone;  standing  left  to  right  are:  Omar  Covert, 
first  tenor;  W.  F.  Willard,  second  tenor  and  A.  H.  Carpenter,  bass. 

KATHRYN  BROWNE,  of the  Chicago  Civic  Opera, 
who  sings  on  the  Federal 
Master  programs,  broadcast 
by  KYW  from  the  Edison 
studio  at  Chicago. 

w TARY  CORNELIA  MA- LONE,  soprano,  is  one  of 
those  who  nightly  entertains 
thousands  from  WSM  at 
Nashville,  now  the  stronghold 
of  "The  SolemnJOld  Judge." 
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Radio  Taste  Seems  to  Vary 
With  the  Hour 
George  Allen  at  WOK  is  Busy 
Catering  to  Long  Distance 
Public    With    Dance   Music 

WHAT'S  "on  t
he  air"  to- 

night? Can  we  get  it 
clearly,  is  it  worth  listen- 

ing to,  and  does  the  program 

run  along  smoothly  without  an- 
noying disturbances?  These 

thoughts  are  uppermost  in  our 
minds  when  we  pull  the  fila- 

ment switch  of  a  modern  radio 
receiver,  and  then  tune  in  one 
of  the  really  high  class  stations 

which  provide  the  varied  pro- 
grams. We  settle  back  in  our 

easy  chairs  and  prepare  to  en- 
joy ourselves.  The  one  thing 

which  impresses  us  (if  we  are 
of  that  nature)  is  the  smooth- 

ness, and  time-tablelike  pre- 
cision with  which  one  feature 

after  another  is  sent  through 

"Mike." 

Let's  take  a  little  trip  and 
see  how  they  do  it  at  WOK, 
the  Neutrowound  Station  of 
Homewood,  111.,  operated  by  re- 

mote control  from  the  Chicago 
Beach  Hotel,  Chicago.  George 
W.  Allen  is  director  and  Chief 
Announcer  of  WOK,  and  un- 

der his  guidance  this  station 
is  rapidly  becoming  one  of  the 
best  liked  stations  in  America. 

Operatic  Student 

ABOUT  a  year  ago,  George 
_  was  all  set  to  leave  for 

Italy  to  continue  his  studies 
for  the  operatic  stage,  but  was 
drawn  to  radio  by  the  unlimited 
future  that  its  inevitable  prog- 

ress dictated,  and  took  over 
the  destinies  of  WOK  which 
was  to  go  on  the  air  July  20, 
1925.  Station  WOK  was  not 
long  under  way  until  his  clear, 
cheery  voice  had  earned  for 
the  station  the  name  of  a  con- 

genial newcomer  and  for  him- 

self the  appellation  of  "The  An- 
nouncer with  the  Smiling 

Voice." 
WOK     was      soon      backing 

George  with  a  Class  "B"  li- 
cense, and  government  permis- 

sion to  operate  on  5000  watts, 

so  his  cheery  "W — OK"  was 
soon  flooding  the  country  from 
coast  to  coast.  Legitimacy  was 
the  watchword  of  this  powerful 

GEORGE  ALLEN 

newcomer,  and  everything  that 
left  its  towers,  no  matter  what 
the  class  of  music,  bore  the 

stamp  "well  done."  A  large 
following  soon  began  voicing 
their  approval,  by  wire,  by 

mail,  and  by  'phone. 
Being  intensely  interested  in 

making  WOK  a  station  of  real 
value  to  the  American  public, 

the  young  director-  made  an 
analysis  of  programs  that  might 
serve  the  best  interests  and  his 
views  may  best  be  summed  up 
in  the  following  paragraphs. 

Varies  With  Hour 

AMERICAN  taste  for  music 
l.  seems  to  vary  with  the 

hour  of  the  day,  according  to 
Mr.  Allen.  During  the  day, 
it  might  be  classified  as  a  pre- 

ference for  ballads   and   music 

of  a  semi-classical  nature,  in- 
volving both  vocal  and  instru- 
mental offerings.  But  when 

night  comes,  and  Dad  is  home 
ready  for  dinner,  we  find  that 
music  of  a  more  classical  na- 

ture is  desired.  Everybody  is 

tired  from  a  day's  work,  and 
while  it  is  true  people  like 
music  with  their  meals,  most 
of  them  also  enjoy  their  food 
and  you  cannot  combine  jazz 
music  with  mental  and  diges- 

tive processes  and  get  away 
with  it  over  a  period  of  time. 
Steak  and  mashed  potatoes 
taste  far  better  with  beauti- 

ful soothing  stringed  music 
than  they  do  with  hot  dance 
numbers.  A  little  later  in  the 
evening,  after  the  dishes  are 
done,  and  everybody  is  com- 

fortably settled  in  the  living 
room,  there  is  a  desire  to  be 
amused,  to  laugh  and  forget 

everything  that's  happened  dur- 
ing the  day.  So  at  this  time 

we  find  the  air  is  full  of  di- 
versified programs,  each  with 

its  following  of  listeners. 
As  the  evening  wears  on, 

everybody  has  laughed  and  lis- 
tened to  his  heart's  content,  and a  little  action  is  not  amiss.  The 

rugs  are  rolled  up  and  sister 
Nellie  demonstrates  a  few  new 
"Charleston"  steps,  keeping 
time  with  the  red  hot  dance 

music  that's  coming  in.  Or 
maybe  there  is  a  little  party  on, 
and  everybody  gets  up  and 
dances  a  little.  In  other  words, 
there  is  a  pleasant  reaction  to 
the  stimulating  programs  of 
lighter  nature  and  popular  mu- 

sic now  filling  the  air. 

SO  far,  so  good.  This  out- line could  readily  serve  as 
a  key  to  programs  that  would 
please  the  majority  of  listeners 
within  a  radius  of  a  few  hun- 



32 RADIO  AGE  for  June,  1926 

dred  miles.  But  a  super-power 
station,  reaching  from  coast  to 
coast,  finds  itself  presenting  a 
program  of  serious  music  at  the 
dinner  hour  at  the  center  of  the 
nation,  while  at  the  Atlantic 
Coast,  it  is  an  hour  later  and 
people  find  a  diversified  pro- 

gram more  interesting.  At  the 
same  time,  away  out  on  the 
Pacific  Coast,  where  the  sun 
is  just  beginning  to  sink,  the 
romance  of  the  twilight  hour 
is  reflected  in  the  desire  for 
ballads  and  lighter  music. 
Hence  a  program  pleasing  to 
local  listeners  might  prove  less 
interesting  to  two-thirds  of  a 
station's  audience  in  different 
sections  of  the  country.  To 
please  all,  really  becomes  a  dif- 

ficult problem  that  studio  di- 
rectors must  face.  And  then 

again  enters  the  big  factor  of 
the  type  of  program  that  enjoys 
the  best  reception  at  a  distance 
and  would  prove  to  be  of  in- 

terest to  the  distant  tuner  who 
only  stays  with  a  station  for  a 
few  moments  and  then  moves 
on  to  the  next. 

Perhaps  this  national  per- 
spective of  radiophone  broad- 

casting has  not  occurred  to  the 
average  listener  who  listens  to 
the  programs  of  a  local  station 
and  sometimes  questions  the 
judgment  of  the  operators  in 
presenting  a  particular  quality 
of  program. 

The  great  number  of  radio 
stations    in   America,    are   serv- 

ing at  the  present  time  as  an 
enormous  laboratory  for  the  ex- 

periment of  the  most  pleasing 
programs.  WOK  is  exciting  a 
great  deal  of  interest  from  all 
over  the  country  by  a  plan  con- 

ceived by  George  Allen.  This 
plan  is  an  innovation  in  radio 
broadcasting  and  tends  to  draw 
aside  the  curtains  of  a  few 
years  to  let  us  glimpse  the  prob- 

abilities of  the  future.  Allen 

goes  on  to  say,  "I  firmly  be- 
lieve that  before  radiophone 

broadcasting  is  much  older,  sta- 
tions will  be  specializing  in  cer- 

tain classes  of  programs  to  the 
exclusion  of  others  and  will  be 
nationally  known  and  tuned  for 
a  certain  kind  of  program.  It 
seems  a  logical  view  when  an- 

alyzing the  congested  programs 
that  Chicago,  the  center  of 
radio  in  the  world,  pours  forth, 
most  of  them  duplications  of 
each  other,  and  each  with  its 
following.  In  tuning  from  one 
station  to  another,  the  same 
kind  of  program  is  encountered 
and  one  despairs  of  finding  the 
class  of  program  desired.  With 
a  systematized  organization  in 
which  each  station  has  a  par- 

ticular field,  the  listener  would 
be  served  to  a  real  advantage, 
and  radio  would  become  the 
tremendous  educational  and  re- 

creational factor  that  it  is 
bound  to  be  in  American  life, 
without  the  hinderance  of  clut- 

tered and  glaring  commercial- 
ism that  takes  little  cognizance 

of    the    value    of    programs    to 

Operating  and  Control  Roorrb— 
Station  WOK 
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the     listeners,      but     considers 

chiefly  its  own  income." 
Dance  Numbers 

WORKING  upon  this  basis, Director  Allen  carries  on 
his  experiment  by  presenting 
from  WOK  a  three  and  one 
half  hour  program  of  straight 
dance  music  from  10  p.  m.  to 
1:30  a.  m.  Central  Standard 
Time,  featuring  three  of  the  best 
dance  orchestras  which  Chicago 
boasts.  These  bands  are  placed 
upon  a  fixed  schedule,  to  play  at 
definite  times,  one  after  the 
other,  all  being  controlled  from 
the  general  studio  in  the  Chi- 

cago Beach  Hotel,  and  there  is 
rarely  a  time  a  studio  selection  is 
called  for  unless  it  is  to  grant 
some  special  request.  Direct 
signal  communication  is  carried 
on  by  telephone  and  a  system 
of  lights  so  there  is  no  delay 
by  the  orchestras. 

These  orchestras  are  situated 

miles  apart  and  there  ̂ s  no  an- 
nouncer at  any  place  except 

the  orchestra  leader  himself. 
When  the  broadcasting  starts 
at  10  p.  m.  everybody  is 
checked  up  to  see  that  all 
watches  are  beating  in  unison. 
The  program  for  the  first  or- 

chestra is  taken  over  the  phone, 
announced  at  the  Chicago 
Beach  Hotel  Studio,  the 
switches  are  thrown,  the  or- 

chestra leader  signalled  by  a 
flash  in  his  light,  and  you  im- 

mediately get  dance  music,  sev- 
eral miles  from  where  you 

heard  the  announcement.  At 
the  end  of  each  number  the  or- 

chestra leader  announces 

through  his  "mike"  that  you 
have  just  listened  to  his  or- 

chestra broadcasting  through 
WOK. 

One   After  Another 

IN  the  meantime,  the  next  or- chestra has  been  called  by 
phone  and  their  numbers  lined 
up.  As  soon  as  the  first  or- 

chestra has  finished  playing, 
they  are  cut  off,  the  second  one 
switched  on  and  you  again  hear 
music  broadcast  several  miles 
from  where  you  heard  the  first 
program.  And  so  it  goes 
throughout  the  entire  evening. 
Smooth,   precise   control   at   all 

(Please  turn  to  page  61) 
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Radio  Age  Develops  a 

Golden  Rule  Receiver 
Double  Regeneration  Has  Been 
Utilized  Without  Radiation 

By  FRED  HILL 

FEELING  there  have  been 
too  many  six  and  eight  tube 
sets  exploited  and  that  not 

enough  four  tube  receivers  have 
been  given  proper  attention,  the 
writer  has  been  experimenting 
for  the  past  three  months  and  is 
now  in  position  to  disclose  a 
circuit  arrangement  which  is 
believed  to  contain  something 
more  or  less  novel  in  its  appli- 

cation and  an  economical,  effi- 
cient receiver  to  build. 

This  receiver  is  called  the 
Radio  Age  Golden  Rule  receiver 
principally  because  of  the  fact 
it  will  not  radiate  except  under 
extraordinary  conditions.  Oper- 

ated properly,  even  with  oscil- 
lation in  the  detector  circuit,  the 

emission  will  not  reach  the  an- 
tenna. Therefore  we  believe  the 

name  Golden  Rule  aptly  de- 
scribes the  set. 

Technically  the  circuit  might 
legitimately  be  called  the 
Double  Weagant,  since  it  is  an 

elaboration  of  Weagant's  origi- 
nal circuit,  although  adapted  to 

double  functioning  of  the  regen- 
erative portion  of  the  circuit.  It 

lends  itself  well  either  to  double 

(Associate  Editor) 
(Copyright  1926) 

or  triple  regeneration,  the  latter 
form  to  be  taken  up  and  de- 

scribed in  a  forthcoming  issue  of 
Radio  Age. 

Multiple    Regeneration 

LANDON  (V.  D.)  of  the  West- inghouse  interests  has  recent- 
ly done  some  experimenting  with 

the  multiple  regeneration  ap- 
plied to  tuned  r.  f.  receivers,  but 

such  work  we  did  not  find  very 
well  adapted  to  single  control, 
whereas  with  the  double  Weag- 

ant scheme  to  be  outlined  here- 
in we  found  it  possible  to  get 

down  to  single  dial  wave  control 
for  two  circuits  and  single  re- 

generation control  for  two  re- 
generative circuits.  The  methods 

by  which  this  was  accomplished 
are  detailed  in  this  article,  and 

presented  by  steps  as  taken  dur- 
ing the  experiments. 

At  first  it  appeared  a  good 
idea  would  be  to  use  the  anti- 
regenerative  effect  originally 
used  by  Tuska  in  the  superdyne, 
and  combine  it  with  the  regener- 

ative effect  of  the  Weagant  cir- 
cuit. With  that  end  in  view  the 

parts  listed  in  another  portion  of 

this  article  were  secured  and 
laid  out  on  a  breadboard  for  the 

sake  of  simplicity  and  conserva- 
tion of  time.  In  the  first  set  the 

regenerative  portion  of  the  first 
torostyle  was  reversed,  electri- 

cally, so  when  the  regenerative 
condenser  was  turned,  theoreti- 

cally, there  would  be  no  feed- 
back but  rather  an  anti-regener- 
ative effect.  In  practice  it  de- 

veloped this  method  of  having 
the  first  r.  f.  stage  anti-regener- 

ative and  the  detector  stage  re- 
generative, added  a  great  deal 

to  the  instability  of  the  set,  and 
the  anti-regenerative  effect  did 
not  follow  either  a  step  behind 
or  a  step  ahead  of  the  regener- 

ative effect  of  the  detector  plate 
coil.  Consequently  we  had  to 
abandon  that  scheme  and  next 
decided  upon  the  following: 

Connected  Alike 

BOTH  the  first  and  second torostyle  plate  windings 
were  connected  up  for  regener- 

ative effect.  Thus  the  r.  f .  stage 
was  regenerative  and  so  was  the 
detector.  However  the  r.  f .  stage 
had  a  tendency  to  slip  into  os- 
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dilation  simultaneously  with  the 
detector.  By  means  of  the  trim- 

mer condensers  on  the  B-T  tan- 
dems we  finally  worked  out  a 

balance  where  the  capacity  of 
the  second  unit  in  the  regener- 

ative tandem  was  in  excess  of 
that  unit  running  to  the  r.  f. 
stage  plate  coil.  This  meant  in 
practice  that  the  detector  circuit 
would  oscillate  (previously  hav- 

ing undergone  regeneration)  a 
step  ahead  of  the  r.  f .  stage  slip- 

ping into  oscillation. 
Thus  encouraged  we  found  by 

further  experimenting  with  grid 
bias  values  on  the  r.  f.  tube  we 
could  add  greatly  to  the  stability 
of  the  receiver  and  at  the  same 
time  cut  down  further  and  fur- 

ther the  tendency  of  the  set  to 
radiate.  In  doing  this  we  ran  a 
series  of  tests  of  various  C  bat- 

tery values  on  the  r.  f.  tube  un- 
til we  arrived  at  the  point  at 

which  we  secured  maximum  am- 
plification with  the  minimum 

possibility  of  radiation. 
In  Figure  1  the  schematic  cir- 

cuit of  the  receiver  is  illustrated. 
It  should  be  consulted  by  the 
prospective  builder  so  he  can 
trace  the  steps  of  the  experi- 

mental work  which  we  per- 
formed. The  schematic  is  the 

final  circuit,  of  course,  and  does 
not  represent  previous  experi- 
ments. 

Having  tested  several  tubes  to 
find  good  r.  f.  amplifiers  and 
good  detectors  we  placed  a 
201-A  in  the  first  socket  for  the 
radio  frequency  unit  and  an- 

other 201-A  in  the  detector.  In- 
serting a  zero  to  ten  milliamme- 

ter  in  series  with  the  plate  cir- 
cuit of  the  first  tube  (the  r.  f. 

only)  we  worked  out  values  of 
C  battery  voltage.  A  few  steps 
in  this  work  may  be  of  interest 
to  radio  fans. 

Grid  Bias  Values 

With  zero  bias  on  the  grid  of 
the  first  r.  f.  tube,  and  45  volts 
on  the  plate,  the  reading  on  the 
meter  was  3  milliamperes  for 
the  r.  f.  tube  in  normal  function- 

ing of  the  circuit,  although  with 
considerable  instability  as  re- 

gards regenerative  effect  of  the 
two  circuits.  By  going  to  1.5 
volts  negative  the  milliamperes 
dropped  to  2  but  with  only  a 
slight  increase  in  the  stability  of 
the  set.     When  the  detector  re- 

generative effect  began  it  threw 
the  detector  into  oscillation  and 
it  required  a  relatively  large  ca- 

pacity change  (backing  up  the 
condenser)  to  free  the  set  from 
oscillator  effects.  During  this 
process  of  course  the  milliam- 

peres in  the  plate  circuit  of  the 
first  tube  increased  and  radia- 

tion took  place  into  the  antenna 
although  at  a  small  value. 

By  running  the  grid  bias  suc- 
cessively  to   3,    4.5,    6    and   7.5 

LIST  OF  PARTS 
2  Bremer  Tully  tandems, 

.00035   mfd.    each 
2  Four  circuit  Bremer  Tully 

torostyles 
4  Benjamin  cushion  sockets 
2  Thordarson  2-1  audio  trans- 

formers 
1  Jones  base  mounting  multi- 

plug 
1  Daven  No.  5  ballast  resistor 

and  mounting 
1  Electrad  .00025  mfd.  grid 

condenser  and  clips 

1  Radio  Foundation  "no- 
noise"  grid  leak 

1  Samson  r.  f.  choke  coil 
2  National     type    B     vernier 

dials,  clockwise 
2  Burgess  7.5  volt  C  batteries 
1  Yaxley  panel  light  and  switch 
1  Yaxley    phone   jack 
1  Aero  coil  (r.  f.  coupler  type) 
1  Amsco  .001  mfd.  variable 
1  4  inch  bakelite  dial 
1  7x26xT\  inch  panel 
1  Baseboard 

volts  negative  we  altered  our 
plate  readings  from  1.5,  .9,  .5 
and  finally  .2  of  a  milliampere. 
At  this  point  the  set  became  well 
stabilized,  the  detector  circuit 
functioned  .extraordinarily  well, 
and  regeneration  in  both  circuits 
was  just  enough  out  of  step  to 
permit  the  detector  to  oscillate 
first  and  the  r.  f.  stage  to  oscil- 

late about  10  degrees  further  on 
the  scale,  corresponding  to  an 
increase  in  capacity  over  that  of 
the  detector  section. 

Positive  Biases 

JUST  for  the  fun  of  it  we  re- versed our  line  of  work  and 
used  progressively  a  1.5,  3,  4.5, 
6  and  7.5  positive  bias  on  the  r. 
f.  grid  with  readings,  respective- 

ly, of  3.7,  4.7,  6,  7  and  8  milli- 
amperes, with  a  great  increase 

in  signal  strength  but  with  too 
much  instability  for  the  average 
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set  user  and  with  entirely  too 
much  plate  current  consumed  in 
the  first  r.  f.  tube.  So  we  went 
back  to  our  best  value  in  the  pre- 

ceding paragraph,  which  was 
7.5  volts  negative  applied  to  the 
r.  f.  grid. 

Elsewhere  in  these  columns 
will  be  found  the  log  of  the 
Golden  Rule  receiver.  The  set 
was  purposely  not  tried  on  a 
Monday  (silent  night)  since  it 
was  felt  it  would  not  be  a  true 
test  for  selectivity.  It  was  tried 
on  successive  nights  and  each 
night  it  surprised  us  with  its 
ability  to  pick  up  the  distant 
stations  and  deliver  them  to  the 
loud  speaker  with  good  volume. 

An  idea  of  the  operation  of 
the  receiver  may  be  gained  from 
the  following  example.  WSMB 
at  New  Orleans  on  319  meters 
(940  kilocycles)  was  picked  up 
on  account  of  the  constancy  of 
signals.  That  station  appeared 
at  33  degrees  on  the  left  hand 
dial  (the  first  vernier  in  the  pic- 

ture). The  second  vernier,  which 
controlled  the  regenerative  tan- 

dem condenser,  was  then  swung 
with  the  following  results:  From 
about  25  to  37  degrees  regener- 

ation was  progressively  stronger 
with  an  increase  in  capacity.  At 
about  38  degrees  fuzzines  be- 

gan to  appear,  a  forerunner  of 
oscillation,  and  at  39  degrees 
the  detector  slipped  into  oscilla- 

tion with  an  even,  soft  hiss.  No 

change  noted  in  the  milliamme- 
ter  reading  of  the  first  tube. 
Placing  the  hand  on  the  antenna 
post  the  signal  did  not  waver  or 
warble,  an  indication  that  no 
radiation  was  taking  place.  This 
gentle  oscillatory  condition  of 
the  detector  circuit  lasted  until 
the  dial  had  been  turned  to  45 
degrees  where  a  slight  change 
in  the  plate  milliampered,  an  in- 

crease from  .2  to  .3  of  a  milli- 
ampere was  noticed.  This  proved 

to  be  the  forerunner  of  the  r.  f. 
stage  going  into  oscillation.  At 
50  degrees  the  plate  current  had 
risen  to  .5  of  a  mill  and  the  r.  f. 
tube  in  full  state  of  oscillation. 
At  60  degrees  the  greatest 
change  took  place  when  the 
plate  reading  ran  up  to  4  mills, 
while  at  80  degrees  it  was  9 
mills;  these  readings  showing 
the  first  r.  f.  stage  was  doing 
nobly  as  an  oscillator. 
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Maximum  Amplification 

HOWEVER  in  all  the  journey 
from  the  time  the  detector 

tube  slipped  into  a  gentle  oscil- 
latory condition  at  39  degrees 

until  we  had  reached  the  end  of 
the  100  degree  scale  no  signal 
came  through  in  its  true  form 
since  oscillation  totally  destroys 
any  possibility  of  undistorted 
signals.  Even  the  zero  beat 
method  of  reception  in  this  case 
proved  eminently  unsatisfactory. 
Maximum  amplification,  that 

is,  regenerative  amplification, 
was  found  between  the  values  of 
25  to  37  degrees.  With  these 
settings  WSMBgeame  through  on 
a  cone  loud  speaker  quite  loud 
and  with  pleasurable  clarity. 

Only  when  the  regenerative 
condenser  wasj  turned  beyond 
45  degrees  did  the  first  tube  slip 
into  oscillation.  Even  then  such 
radiation  would  not  be  percep- 

tible but  for  a  very  short  dis- 
tance. We  could  not  pick  it  up 

on  a  receiver  in  a  neighbor's 
house  100  feet  away.  With  the 
plate  voltage  of  45  volts  and  .3 
of  a  mill  on  the  plate  the  wat- 

tage dissipated  by  the  tube  alone 
would  be  .13  of  a  watt,  input. 
Allowing  about  50  per  cent  for 
tube  efficiency,  radiation  would 
be  less  than  .06  of  a  watt.     The 
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coupling  being  loose  further  de- 
creases this  amount.  The  fact 

that  we  could  not  pick  up  the 
emitted  wave  at  a  distance  of 
100  feet  and  the  fact  that  plac- 

ing of  the  hand  on  the  antenna 
post  did  not  change  the  note  of 
the  station,  leads  us  to  believe 
emission  was  not  reaching  the 
antenna.  We  would  like  to  have 
the  benefit  of  experience  of  set 
builders  in  making  up  this  par- 

ticular receiver,  which  we  be- 
lieve is  about  the  best  combina- 

tion so  far  designed  as  far  as 
simplicity  of  control  is  concerned 
and  with  due  regard  to  the  cost 
of  the  parts  involved. 

Selectivity   Fine 

SELECTIVITY  was  excellent and  volume  fine.  In  the  last 
stage  we  used  a  UX  112  with 
140  volts  on  the  plate  and  a  7.5 
negative  bias.  The  loud  speak- 

er could  just  barely  handle  the 
output  of  signals  at  that  point, 
and  on  many  of  the  locals  the 
set  had  to  be  cut  down  by  turn- 

ing back  the  regenerative  tan- 
dem. 

As  a  concession  to  the  many 
radio  fans  who  live  within  the 
shadow  of  a  broadcasting  sta- 

tion, we  included  a  wave  filter 
in  the  circuit  so  by  setting  the 
filter  on  an  offending  station  you 

can  proceed  with  your  normal 
tuning  without  the  adjacent  lo- 

cal pouring  into  your  ears  con- 
stantly. The  log  of  the  set  will 

give  the  average  reader  some 
idea  of  the  selectivity  encoun- 

tered in  normal  operation  of  the 
set.  In  actual  operation  of  the 
receiver  there  are  only  two  con- 

trols: the  wave  control  on  the 
first  vernier  dial  on  the  left  and 
the  regeneration  control  on  the 
right  vernier.  The  single  four- 
inch  bakelite  dial  on  the  extreme 
left  is  only  set  for  an  offending 
station  and  left  alone.  No  rheo- 

stats are  used.  While  other 
parts  of  equal  merit  may  be  used 
in  making  up  this  set,  those, 
parts  shown  in  the  accompany- 

ing parts  list  were  actually  used 

and  the  story  of  the  receiver's performance  is  based  upon  their 
use. 

Having  disposed  of  the  pre- 
liminary details  we  will  go  about 

showing  how  this  receiver  may 
be  duplicated  by  the  average 
radio  fan.  The  schematic  cir- 

cuit is  shown  in  Figure  1.  Fig- 
ure 2  is  a  front  panel  view,  to- 

gether with  four  forms  of  wave 
filters,  any  form  of  which  may 
be  adapted  to  the  receiver.  The 
form  actually  used  in  the  receiv- 

er is  shown  in  the  schematic  cir- 
cuit.   The  top  view  of  the  receiv- 
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er  is  shown  in  Figure  3  and  an 
isometric  sketch  of  the  same  is 
pictured  in  Figure  4.  Figure  5 
is  a  rear  panel  picture. 

The  panel  size  used  is  a  7  by 
26  with  all  center  mounting 
holes  on  a  line  dividing  the  panel 
(3i/2  inches).  The  left  hand 
condenser  is  located  3  inches 
from  the  left  edge  of  the  panel ; 
the  first  tandem  is  5%  inches  to 
the  right;  the  second  tandem 
5%  inches  to  the  right;  the 
panel  switch  and  light  is  5% 
inches  further  to  the  right;  the 
jack  is  2%  inches  to  the  right 
of  the  switch.  This  is  shown  in 
detail  in  the  front  panel  view  il- 

lustrated in  Figure  2. 

Four  Circuit  Coils 

TWO  four-circuit  Bremer-Tully 
torostyle  coils  are  used  on  ac- 

count of  already  having  a  re- 
generative winding  provided. 

Bremer-Tully  tandem  condens- 
ers were  also  used  on  account 

of  the  trimmers  by  means  of 
which  the  capacity  phase  of  the 
regenerative  tandem  could  be  al- 

tered, and  also  because  a  trim- 
mer is  more  or  less  of  a  neces- 

sity in  tuning  two  circuits  simul- 
taneously where  individual  wir- 

ing and  other  factors  might  not 
permit  peaking  for  maximum  re- 
sponse. 

Four  Benjamin  cushion  sock- 
ets are  shown  mounted,  with  two 

Thordarson  2-1  audio  trans- 
formers. The  right  hand  Thor- 

darson transformer  looks  slight- 
ly different  from  the  first  one 

on  account  of  our  having  taken 
off  the  label.  Electrically  and 
otherwise  they  are  the  same. 

For  a  r.  f.  choke  we  made  use 
of  a  Samson  r.  f.  choke  coil 
which  mounts  easily,  is  rugged 
and  has  the  helical  form  of 
winding  which  to  some  extent 
cuts  down  the  distributed  capa- 

city effect  of  such  a  winding. 
For  easy  assembly  we  made 

use  of  the  Daven  No.  5  ballast 
resistor  and  mounting,  the  No.  5 
having  been  decided  upon  be- 

cause we  intended  using  a  UX- 
112  in  the  last  stage  and  this 
tube  draws  about  twice  the  fila- 

ment current  the  201-A  tubes  do. 
This  eliminated  the  necessity  for 
rheostats  and  their  attendant 
controls. 

Jones'   base   mounting   multi- 
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plug  forms  the  terminus  of  all 
of  the  wiring  and  permits  hav- 

ing a  standard  cable  in  the  lab- 
oratory into  which  any  type  of 
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receiver  can  easily  be  plugged 
and  tested. 

For  shutting  off  the  set  and 
also  to  show  when  the  set  is  on 
the  Yaxley  combination  panel 
light  and  switch  is  used,  as  well 
as  a  jack  made  by  the  same 
concern. 

No    Neutralizer 

WHILE  in  the  picture  is 
shown  a  neutralizing  con- 

denser between  the  two  toro- 
style coils,  in  the  final  tests  on 

the  set  we  eliminated  the  neu- 
tralizer since  there  was  no  long- 

er a  necessity  fo£;it.  However 
it  would  not  do;  any  harm  to 
have  one  around  the  work  shop. 

The  condenser  shown  on  the 
wave  filter  on  the  extreme  left 
is  an  Amsco  .001  mfd  which 
was  purposely  used  instead  of  a 
smaller  condenser  to  give  a 
quicker  capacity  change  with 
rotation  of  the  dial,  and  also  to 
cut  down  the  amount  of  wind- 

ing required  in  the  inductance 
portion  of  the  circuit.  There  are 
about  40  turns  in  the  inductance 
unit  secondary,  which  is  a  cut 
down  Aero-Coil,  while  the  pri- 

mary is  left  unchanged.  The 
unit  is  the  regular  Aero-Coil  r.  f. 
transformer  adapted  for  use  as 
a  wave  filter. 

Wires  for  the  bias  battery  are 
shown  as  flexibles  back  of  the 
audio  transformers.  A  separate 
battery  was  used  for  biasing  the 
r.  f.  stage  since  we  did  not  desire 
to  have  the  r.  f.  grid  return  run- 

ning all  over  the  baseboard.  The 
r.  f.  bias  is  not  shown  in  the  pic- 

tures but  is  shown  in  its  proper 
position  in  the  schematic  circuit 
in  Figure  1. 

45  Volts  on  R.  F.  Stage 

IN  THE  matter  of  plate  po- tential for  the  r.  f.  and  de- 
tector tube  we  arbitrarily  used 

45  volts  on  both  since  we  desired 
the  two  oscillator  circuits  to  act 
as  nearly  in  step  as  possible. 

The  grid  condenser  is  an  Elec- 
trad  .00025  mfd  with  clips  while 

the  grid  leak  is  a  variable  "no- 
noise"  grid  leak  made  by  the 
Radio  Foundation,  Inc.,  and  has 

a  range  from  about  a  half- 
megohm  to  seven  megohms. 

Dials  were  of  the  vernier  type, 
made  by  the  National  Company, 
and  known  as  type  B,  clockwise, 
while  the  single  dial  on  the  wave 
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filter  is  an  ordinary  bakelite  4 
inch  dial.  The  gear  ratio  on  the 
first  National  vernier  (at  the 
left)  is  set  for  slowest  motion  on 
account  of  wave  tuning  while 
the  regenerative  tandem  dial  is 
set  for  fastest  motion  on  account 

of  desiring  the  regenerative  con- 
denser to  act  quickly. 

A  few  words  concerning  the 
log  of  the  Golden  Rule  receiver 
might  be  of  further  interest  to 
those  building  the  set  and  wish- 

ing to  get  maximum  efficiency 

from  it.  :" 

Channel    Separation 

LOCALLY  WGN,  WJAZ, 
WLS,  WEBH,  WHT,  WQJ 

and  KYW  are  the  stations  which 

seem  to  have  the  "fattest"  signal 
on  wavelengths  near  which  dis- 

tant stations  may  be  found. 
However  by  proper  use  of  the 
filter  Denver  was  brought  in 
while  WJAZ  was  broadcasting; 
WJZ  while  WQJ  was  on  the  air; 
KSD  came  through  even  though 
KYW  was  running,  although 
his  signal  had  a  slight  tendency 

to  modulate  K  S  D  '  s  signal ; 
KDKA  (when  he  was  decent- 

ly audible)  was  not  bothered 
by  WGN,  and  so  on  through 

the  list  of  "pet  peeves"  which 
the  average  broadcast  listener 
has  accumulated.  On  the  still 
lower  waves  the  wave  filter 
worked  even  better  and  as  a  re- 

sult none  of  the  short  wave  sta- 
tions were  allowed  to  interfere 

with  reception  of  a  desired  sta- 
tion. In  some  points  the  Golden 

Rule  receiver  will  give  ten  kilo- 
cycle separation,  while  in  others 

it  gives  twenty  kilocycle  separa- 
tion, which  is  considered  pretty 

good  for  any  receiver  in  the  lo- 
cal area.  We  should  like  to  hear 

of  results  with  this  receiver  from 
points  like  New  York,  Boston, 
Washington,  Philadelphia,  Pitts- 

burgh, San  Francisco,  Los  An- 
geles and  other  centers  where 

high  power  broadcasting  is  car- 
ried on. 

A  final  word  about  the  con- 
denser sections.  The  section  next 

to  the  panel  (of  the  wave  con- 
denser) should  go  to  the  r.  f. 

grid.  This  gives  panel  trim- 
mer control  of  the  value  of  in- 

ductance in  that  circuit  so  it  can 
be  matched  against  that  of  the 
detector. 

On  the  regeneration  condens- 
er the  section  next  to  the  panel 

is  connected  to  the  plate  coil  of 
the  detector  so  that  circuit  can 
also  be  altered.  The  section  on 
the  inside  part  of  the  tandem  on 
the  wave  control  goes  to  the  grid 
of  the  detector  tube  while  the 
inside  section  of  the  regenera- 

tive control  goes  to  the  plate 
coil  of  the  r.  f.  tube.  This  will 
allow  maximum  flexibility  in 
making   capacity   changes. 

Symbols 

SYMBOLS  shown  in  the  sche- matic circuit,  Figure  1,  are 
as  follows:  4CT  is  four  circuit 
tuner,  AFT  is  audio  frequency 
transformer;  WAVE  is  the  sec- 

ondary tuning  tandem  with  T  1 
and  T  2  being  the  trimmers  on 
this  condenser;  T  2  is  the  trim- 

mer which  goes  through  the 
panel  for  front  operation ;  REGN 
is  the  regenerative  tandem,  with 
T  1  and  T  2  being  trimmers,  and 
the  T  2  being  the  trimmer  which 
projects  onto  the  front  of  the 
panel.  Connections  from  G  on 
the  coils  and  T  on  the  coils 
should  be  made  exactly  as 
shown  in  the  diagram  to  secure 
best  results.  Windings  R  and  P 
on  the  torostyles  are  tied  togeth- 

er, the  connection  M  going  into 
the  primary  winding  of  the  wave 
filter,  and  connection  B  connect- 

ed to  the  ground.  The  wave  fil- 
ter primary  winding  has  10 

turns  while  the  secondary,  which 
is  spanned  by  a  .001  mfd  vari- 

able, consists  of  40  turns,  as  has 
been  previously  explained  in  the 
text.  The  coil  connections  A  on 

both  CT's  go  to  plate,  while  the 
connections  T  go  to  the  stators 
of  the  regenerative  tandem.  RFC 
is  a  radio  frequency  choke  coil 
to  keep  the  r.  f.  out  of  the  de- 

tector plate  circuit.  The  coil 
shown  in  dotted  lines  in  the  sec- 

ond 4CT  with  connections  M  and 
R  is  left  unconnected.  In  the  C 
bias  for  the  audio  stages,  the 
bias  on  the  first  audio  should  be 
about  4.5  volts  while  the  last 
stage  has  a  bias  of  7.5  volts.  The 
UX-112  works  better  with  a 
high  plate  voltage,  anything 
from  150  to  220  volts.  The  last 
named  voltage  is  the  best  of  all, 
but  the  bias  must  be  increased  to 
about  12  to  14  volts  negative. 

Further    experiments    with 
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the  biasing  of  the  first  tube 
developed  the  fact  that  by  pro- 

gressively increasing  the  nega- 
tive bias  up  to  between  13.5  and 

15  volts  negative  the  regener- 
ative tandem  may  be  turned  all 

the  way  in.  without  the  first  tube 
slipping  into  oscillation.  Under 
these  conditions  the  first  tube  is 
not  radiating  even  in  its  own 
closed  circuit  as  far  as  we  could 
determine  by  means  of  the  plate 
milliammeter,  a  separate  oscil- 

lator mounted  on  the  table  a  few 
feet  away,  or  any  other  means  at 
hand. 

By  getting  the  first  grid  biased 
with  the  15  volt  value  the  selec- 

tivity of  the  set  is  increased  tre- 
mendously even  though  at  a  sac- 

rifice of  volume.  With  decent 
audibility  we  found  that  even 
with  the  sacrifice  of  volume 
there  was  still  enough  to  make 
the  ordinary  distant  stations  well 
audible  on  the  loud  speaker.  The 
bias  value  may  be  altered  by  the 
individual  set  builder  until  it 
reaches  a  point  he  deems  best 
for  his  own  needs. 

For  absolute  anti-radiative  ef- 
fects the  grid  bias  on  the  first 

tube  should  be  between  13.5  and 
15  volts  negative.  In  making 
these  plate  reading  tests  it  is  ad- 

visable to  have  either  a  Jewell 
or  Weston  zero  to  ten  milliam- 

meter; a  handy  thing  to  have  in 

any  experimenter's  workshop. 
Another  milliammeter  reading 
from  zero  to  one  hundred  mills 
is  also  desirable  if  the  experi- 

menter would  like  to  make  ac- 
curate measurements  on  total 

current  consumption  of  the  re- 
ceiver. Individual  tube  testing 

may  be  done  with  the  small 
meter,  but  for  the  total  the  larg- 

er one  should  be  used. 

For  the  benefit  of  the  experi- 
menter we  will  state  that  dif- 

ferent r.  f.  tubes  in  the  first 
stage  of  radio  will  require  a  dif- 

ferent value  of  bias.  For  ex- 
ample with  the  201-A  tube  it 

required  15  volts  negative  to 
absolutely  prevent  radiation, 
while  with  a  Magnavox  quarter 
ampere  tube  this  value  was  cut 
to  7.5  volts  negative  and  radia- 

tion stopped. 

Another  form  of  the  Golden 
Rule  receiver  will  be  described 
in  the  July  issue  of  Radio  Age. 
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Conducted  by  Fred  Hill 

'PHE  material  appearing  under  the  title  "Pickups  and  Hookups  by  Our  Readers"  in  RADIO  AGE,,  is 
■*•  contributed  by  our  readers.  It  is  a  department  wherein  our  readers  exchange  views  on  various  circuits 
and  the  construction  and  operation  thereof.  Many  times  our  readers  disagree  on  technical  points,  and  it 
should  be  understood  that  RADIO  AGE  is  not  responsible  for  the  views  presented  herein  by  contributors, 
but  publishes  the  letters  and  drawings  merely  as  a  means  of  permitting  the  fans  to  know  what  the  other 
fellow  is  doing  and  thinking. 

EVEN  the  Irish  are  flocking to  RADIO  AGE  as  their 

medium  for  keeping  in 
touch  with  events  in  the  radio 

world  as  the  following  letter 
from  Francis  Walsh,  6  Harty 
Place,  Lr.  Clanbrassil  St.,  Dub- 

lin, Ireland,  will  show: 

"I  have  just  secured  a  copy 
of  your  excellent  magazine  for 
the  first  time  and  after  reading 
it  I  have  fully  decided  to  be- 

come a  regular  reader  and  I 
have  given  the  bookseller  an  or- 

der to  furnish  me  a  copy  every 
month. 

"The  magazine  is  most  inter- 
esting from  start  to  finish  and 

far  before  any  of  the  British 
magazines  that  I  have  read.  The 
article  on  the  U.  S.  Radio  His- 

tory (Naval  History)  showing 
the  wonderful  progress  that  has 
been  made  by  the  U.  S.  Naval 
experts  clearly  shows  that  you 
Americans  are  the  leading  lights 

in  the  radio  world." 
Mr.  Walsh  is  studying  wire- 

less telegraphy  in  Dublin  and 
also  taking  up  electrical  engi- 

neering, and  is  very  fond  of  ex- 
perimental work.  He  sends  in 

a  list  of  radio  stations  (teleg- 
raphic) which  he  copies  regu- 

larly as  a  means  of  gaining 
practice  in  Continental  code, 
these  stations  ranging  from  600 
to  1,750  meters.  Mr.  Walsh  is 
now  intent  upon  making  a 
seven-tube  super-het  for  picking 
up  the  American  stations.  He  is 
now  officially  welcomed  into  the 
ranks  of  the  Dial  Twisters  and 

by  this  time  doubtless  has  re- 
ceived his  emblem. 

Francis  Walsh- 
Wilbur  W. 

Harlan   

Miss  Marjorie 
Dougan   

A.  Nichols   

DIAL  TWISTERS 

...6  Harty  PI.  Lr.  Clanbrassil  St.. ..Dublin,  Ire. 

..Middletown,  Ohio 

..Los  Angeles,  Calif. 

..Los  Angeles,  Calif. 
...925  South  St.  Andrews  Place. 
1637  Carrol  ton  Ave. 

IN  OUR  May  issue  we  printed 
a  story  by  Mr.  Humphrey  on 

a  method  of  reactivating  tubes 
which  had  proved  to  be  duds  in 
previous  reactivation  processes. 
As  a  follow-up  to  this  article  the 
following  data  is  furnished  by 
W.  C.  White  of  the  Research 

Laboratory  of  the  General  Elec- 
tric Co.  at  Schenectady,  N.  Y., 

and  which  may  be  of  interest  to 
readers  of  this  section: 

"XL  thoriated  filaments  are 
deactivated  by  one  of  the  fol- 

lowing causes:  high  voltage 
flash ;  surface  contamination 
and  loss  of  thorium.  Tubes 
which  have  become  deactivated 
through  accidental  filament 
over-voltage  may  be  reactivated 
by  heating  the  filament  at  50 
per  cent  above  normal  voltage, 
with  the  plate  and  grid  discon- 

nected for  five  to  ten  minutes. 
Tubes  which  have  failed  of  sur- 

face contamination  must  be 
flashed  at  high  temperature  to 
clear  the  surface.  Tubes  which 
have  failed  of  loss  of  thorium 
must  be  flashed  to  reduce  more 
thorium  from  the  thoria  present 
in  the  wire.  Then  to  form  the 

required  surface  layer  the  fila- 
ment must  be  heated  at  a  nor- 

mal operating  temperature  for 
a  considerable  time,  or  a  tem- 

perature  which   corresponds  to 

the  most  rapid  diffusion  of 
thorium  to  the  surface  for  a 
short  time.  Conditions  for  flash- 

ing and  aging  are  given  here- 
in :  Flashing  voltage  for  the  UX 

and  UV  199,  10  volts,  .11  am- 
peres, for  thirty  seconds;  aging 

voltage  4.5  volts,  for  10  minutes. 
Flashing  voltage  for  the  UX 
and  UV  201-A,  15  volts,  .46  am- 

peres, for  1  minute.  Aging  volt- 
age 7.5  for  ten  minutes.  For 

the  UX  120  the  flash  voltage  is 
10,  .23  amperes  for  one  minute, 
whlie  the  aging  voltage  is  4.5 
volts  for  ten  minutes.  Through- 

out the  flashing  and  aging  the 

plate  and  grid  are  left  uncon- 
nected. Because  of  the  non- 

linear scale  on  an  ac  voltmeter 
and  the  voltage  range  required, 
a  two  scale  voltmeter  should  be 

provided  if  the  199  and  201-A 
tubes  are  to  be  reactivated  on 
the  same  set.  The  voltmeter 
should  not  be  disconnected  from 
the  filaments  after  the  voltage 
adjustment  has  been  made  on 
account  of  the  large  current 
drawn  by  the  ac  voltmeter.  Pro- 

vision should  be  made  which  re- 
quires turning  off  the  filament 

before  the  tubes  are  removed 

from  the  sockets,  if  the  regula- 
tion of  the  transformer  is  such 

that  excessive  voltage  is  placed 
on  the  last  tube  when  the  tubes 

are  removed." 
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WE  HAVE  often  made  the 
remark  that  radio  is  one  of 

the  few  things  in  which  women 
do  not  exhibit  the  same  inquisi- 
tiveness  as  regards  the  whys  of 
the  game,  but  there  are  excep- 

tions to  all  rules — otherwise 

there  wouldn't  be  any  rules.  So 
we  are  glad  to  welcome  into  the 
family  circle  Miss  Marjorie 
Dougan,  925  South  St.,  Andrews 
Place,  Los  Angeles,  Calif.,  who 
writes  as  follows: 

"First  of  all  I  am  a  woman, 
but  none  the  less  a  fan.  I  have 
built  two  models  of  the  three 
tube  regenerative  set  according 
to  blueprints  in  the  Radio  Age 

Annual."  Miss  Dougan  then  lists 
the  parts  used  and  other  inti- 

mate details  of  the  set,  showing 
her  knowledge  of  the  art.  We 
have  had  several  feminine  read- 

ers of  this  department  who  ac- 
tually make  their  sets  and  it 

does  us  good  to  see  that  build- 
ing a  radio  set  is  not  a  closed 

book  for  the  ladies. 

A  NICHOLS,  1637  Carrolton 
.  Ave.,  New  Orleans,  La., 

found  his  interest  strongly  at- 
tached to  the  March  issue  of 

Radio  Age  in  which  Brainard 
Foote  described  a  battery  elimi- 

nator, so  he  made  up  the  set 
(despite  the  protests  of  his 
friends)  and  now  it  is  working 
like  a  charm.  He  says  the  elimi- 

nator is  so  noiseless  you  have  to 
put  your  head  in  the  horn  to 
even  discern  a  faint  hum. 

WILBUR  W.  HARLAN, 
Woodlawn  Ave.,  Middle- 

town,  Ohio,  tells  of  his  expe- 
rience with  a  Big  Five  Logodyne 

on  which  he  has  logged  125  sta- 
tions, including  6  Canadians,  1 

Mexican,  2  Cuban,  1  Porto 
Rican  and  5  Californians.  He 
uses  a  100-foot  antenna  with  a 
35-foot  leadin. 

IT  IS  not  often  we  hear  from  a 
Dial  Twister  after  he  has  se- 

cured the  emblem  which  we 
award  on  his  DX  work,  but 
George  Haas,  Jr.,  R  1,  Box  713, 
San  Gabriel,  Calif.,  came  back 

with  this :  "I  felt  just  like  a  kid 
once  again  when  I  received  your 
DT  button  in  the  morning  mail. 
I  will  always  have  a  place  for 

it  on  my  coat." 

WARREN  E.  DANLEY,  con- sulting statistician,  155 
North  Clark  St.,  Chicago,  111., 
has  an  interesting  idea  on  the 
tuning  of  r.  f.  amplifier  pri- 

maries to  the  same  frequency  as 
that  of  the  antenna  circuit  as  a 
means  of  permitting  single  dial 
control  of  many  circuits.  He  has 
applied  for  patents  on  the  r.  f. 
amplification  method,  some 
specifications  of  which  we  give 
herewith;  in  the  words  of  Mr. 
Danley : 

"In  the  circuit  which  I  have 
devised,  an  adjustable  condens- 

er, (not  variable  in  the  custo- 
mary sense),  is  shunted  across 

the  primaries  of  each  of  the 
radio  frequency  transformers 
which  follow  the  aerial  stage,  as 
shown  in  the  diagram.  When 
the  set  is  connected  to  an  aerial, 
these  condensers  are  adjusted 
so  that  the  natural  frequency  of 
these  primary  circuits  is  the 
same  as  the  natural  frequency 
of  the  aerial  circuit.  This  is  a 
simple  adjustment,  correctly 
made  when  maximum  volume  is 

secured  for  any  station,  prefer- 
ably a  distant  one  of  relatively 

low  wave  length.  With  the  cor- 
rect adjustment,  there  are  iden- 
tical coupled  circuit  effects  in 

all  radio  frequency  stages,  given 
coils  and  tuning  condensers 
which  are  mechanical  equiva- 

lents. Accordingly  there  is  no 
need  for  an  auxiliary  control  of 
the  tuning  of  the  aerial  stage, 
for  identical  variations  of  the 

capacities  in  shunt  with  the  sec- 
ondaries of  the  several  trans- 

formers will  produce  identical 
tuning  effects  in  all  stages. 

"In  an  aerial  circuit  there  is, 
of   course,   some   inductance   in 

addition  to  that  of  the  primary 
winding  of  the  first  transformer. 
From  the  theory  of  coupling,  it 
follows  that,  given  transformers 
which  are  mechanical  equiva- 

lents, the  coupling  in  the  first 
stage  is  somewhat  looser  than 
that  in  the  following  stages. 
Therefore,  theoretically,  there 
should  be  some  way  of  equaliz- 

ing the  several  couplings.  Prac- 
tically, however,  the  couplings 

are  commonly  so  loose  that 
there  is  no  necessity  for  coup- 

ling adjustment.  In  other  words, 
given  relatively  loose  coupling, 

the  tuning  of  the  individual  cir- 
cuits is  much  more  important  in 

determining  the  frequencies  to 
which  the  coupled  circuits  will 
resonate  than  the  exact  degree 
of  coupling. 

"The  gain  in  selectivity,  sug- 
gested above,  is  appreciable  at 

the  higher  frequency  settings  of 
the  tuning  control.  In  the  com- 

mon transformer  coupled  radio 
frequency  amplifier,  the  natural 
frequency  of  the  primary  is  of 
such  high  order  that  the  coupled 
circuit  effects  are  almost  negli- 

gible. When  the  primary  is 
made  resonant  to  a  frequency 
materially  nearer  the  secondary 
frequency  there  is  a  coupled 
circuit  effect. 

"My  experiments  with  the 
circuit  have  led  me  to  believe 

that  there  is  a  definitely  precep- 

tible  gain  in  over-all  amplifica- 
tion. Certainly  there  is  no  loss. 

The  theory  of  coupled  circuits 
offers  a  ready  explanation. 
When  two  circuits  of  different 
natural  frequencies  are  coupled 

together  and  excited  by  oscilla- 
(Please  tarn  to  page  U7) 
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Filtrola  is  Product  of  All- 
American 

FOR  USE  of  broadcast  listen- 
ers located  in  troublesome 

spots  as  regards  interference 
from  nearby  transmitters,  the 

All-American  Radio  Corpora- 
tion has  designed  a  wave  filter, 

called  the  Filtrola. 

It  is  inductively  coupled,  hav- 
ing two  capacity  controls.  By 

proper  manipulation  interfering 
stations  may  be  absorbed  and 
eliminated.  In  operation  at  the 

Radio  Age  laboratory  the  Fil- 
trola performed  very  satisfac- 
torily and  should  be  a  welcome 

device  for  the  listener  who  does 
not  care  to  make  his  own  wave 
trap.  The  Filtrola  is  built  into 
a  metal  cabinet  and  is  attractive 

in  appearance. 

Ferguson  Model  10  Uses 
Resistance  Coupling 

THREE  stages  of  resistance 
coupled  amplification  highly 

developed  for  that  particular  re- 
ceiver, is  found  in  the  new 

Model  Ten  receiver  marketed 

by  J.  B.  Ferguson,  Inc. 
Complete  shielding  and  single 

control  for  tuning  are  two  of  the 
features  of  this  set.  Calibration 

of  the  tuning  dial  is  in  meters  so 
the  fan  has  only  to  consult  the 
papers  for  a  given  wavelength 
and  set  the  dials  accordingly. 

The  set  will  operate  with  an  out- 
door antenna,  indoor  antenna  or 

a  balanced  loop. 

Underground  Antenna 

ANEW  device  known  as 

P  i  1 1  s'  Underground  An- 
tenna is  finding  its  way  into  the 

Eastern  market.  Several  thou- 
sand of  these  are  in  use  in  Cali- 

fornia where  static  and  power 

noises  are  very  serious.  The  cir- 
culars describing  the  device  are 

very  interesting.  Ernest  Walker 
Sawyer,  factory  representative 

at  1915  Sante  Fe  Ave.,  Los  An- 

geles, handles  the  Pitts'. 

Jefferson  Puts  Out  New 
Audio  Model 

Typifying  the  general  ten- 
dency on  the  part  of  fans  to  use 

audio  transformers  with  straight 
line  characteristics  over  a  fairly 

wide  frequency  range,  the  Jeffer- 
son Electric  Mfg.  Co.,  has  placed 

on  the  market  a  type  AL,  2  to 
1  audio  transformer  which  is 

completely  sealed  and  excep- 
tionally useful  in  connection 

with  the  power  tubes  now  in  use 
in  many  sets. 

The  new  transformer  is  shown 
in  the  illustration  above.  It  has 

practically  a  straight  line  curve 
down  to  30  cycles  and  up  to  10,- 
000  cycles,  the  former  for  the  low 
notes  and  the  latter  for  the  high 
notes.  The  sealed  effect  thus 

makes  the  transformer  imperi- 
ous to  outside  influences. 

Daven  Publishes  New  Resistor 
Manual 

WE  have  just  received  a  copy 
of  the  new  edition  of  the  Re- 

sistor Manual,  published  by  the 
Daven  Radio  Corporation,  one  of 
the  most  authentic  publications 
on  the  subject  of  resistance 
coupled  amplification.  It  clearly 
explains  resistance  coupling, 
what  and  why  it  is,  and  gives 
many  photographs  and  wiring 
diagrams  showing  how  resistance 
coupling  can  be  added  to  present 
sets. 

It  also  gives  complete  construc- 
tion data  for  building  many 

standard  circuits,  including  the 

Daven  bass  note  circuit  arrange- 
ment. 

Interesting  Manual  for  CR-18 
Receiver 

\N  INTERESTING  manual  for 
J\  users  of  the  Grebe  CR-18 
receiver  (designed  for  the  lower 
wave  bands)  has  been  issued  by 
the  A.  H.  Grebe  and  Co.,  Inc. 

Included  in  the  instruction 
book  is  a  time  chart  showing 
time  in  different  sections  of  the 

world ;  a  list  of  short  wave  com- 
mercial and  experimental  sta- 

tions and  the  list  of  frequency 

assignments  for  short  wave 

work.  The  range  of  the  receiv- 
er is  variable,  running  from  10 

to  200  meters  by  means  of  plug- 
in  inductances. 

Resistor  Coupling 

ILLUSTRATED  above  is  a 
new  coupling  unit,  manufac- 

tured by  the  Amsco  Products, 
Inc.,  for  use  in  resistive  coupled 

audio  frequency  amplifiers.  It 
departs  from  the  conventional 
design  in  the  arrangement  of  the 
binding  posts  which  are  so  placed 

that  the  "couplers"  are  lined  up 
before  the  sockets,  rather  than 
between  them.  Connections  are 
made  to  the  grid  and  plate  posts 

of  the  sockets  by  soldering  di- 
rectly lug  to  lug,  no  leads  being 

necessary.  In  addition  to  the 
constructional  advantage,  this 

arrangement  results  in  the  com- 
pactness not  otherwise  possible, 

cutting  three  inches  from  the 
average  panel. 

A  coupling  condenser  of  the 
optimum  value  is  molded  into  the 
bakelite  base.  Massive  prongs 

clip  the  resistors,  of  the  same 
manufacture,  into  a  permanent 
mechanical  and  electrical  contact. 
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Radio  Forecast  By  Century 
Old  Writers 

THOUGH  radio  broadcasting 

is  scarcely  four  years  old 
from  a  practical  viewpoint,  yet 
its  invention  was  forecast  by. 

scientists  centuries  ago,  accord- 
ing to  Edwin  S.  Pridham,  chief 

engineer  of  the  Magnavox  Com- 
pany. 

In  a  recent  speech  Mr.  Prid- 
ham quoted  Sir  Francis  Bacon, 

writing  in  "The  New  Atlantis" 
some  300  years  ago,  in  which  the 
great  English  philosopher  said: 

"We  represent  small  sounds  as 
great  and  deep,  likewise  great 
sounds  extenuate  and  sharp  .  .  . 
We  have  certain  helps  which  set 
to  the  ear  to  further  the  hearing 
greatly.  We  also  have  divers 

strange  and  artificial  echoes  re- 
flecting the  voice  many  times, 

and  as  if  it  were  tossing  it;  and 
some  that  give  back  the  voice 
louder  than  it  came,  some  shrill- 

er, and  some  deeper."  This 
clearly  forecast  the  Magnavox 

loudspeaker  which  existed  be- 
fore popular  radio,  magnifying 

the  voice  so  that  in  1919  the  late 

President  Wilson  could  make  him- 

self plainly  heard  by  45,000  peo- 
ple in  the  San  Diego  stadium. 

This  was  the  first  time  a  Presi- 
dent of  the  United  States  ever 

used  a  public  address  system. 

IN  1888,  Edward  Bellamy  pub- 
lished his  famous  novel, 

"Looking  Backward,"  which  fore- 
cast that  in  the  period  A.  D. 

2000,  we  should  hear  music,  the 
human  voice  or  other  sound  mag- 

nified to  any  desired  volume. 
The  Magnavox  antedated  this 
prophecy  by  nearly  a  century. 
In  1899,  H.  G.  Wells  wrote 

"When  the  Sleeper  Awakes," 
foreseeing  a  "General  Intelli- 

gence Machine"  by  which  a 
speaker  would  address  himself 
to  unseen  multitudes.  Wireless 

telegraphy  was  then  a  fact,  but 
not  wireless  telephony.  A  decade 
later  Mr.  Pridham  and  his  future 
partner,  Peter  L.  Jensen  who  had 
been  working  on  wireless  prob- 

lems with  Dr.  Valdemar  Poulsen 

of  Copenhagen  and  a  radio  pi- 
oneer, were  both  experimenting 

with  wireless  and  telephone  im- 
provements in  the  course  of 

which  they  invented  the  Magna- 
vox,   a    device    for    amplifying 
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sound  afterwards  developed  into 
the  Magnavox  loudspeaker. 
The  first  Magnavox  was 

mounted  on  the  chimney  of  their 

factory  in  Napa,  in  •  1915,  and 
greatly  mystified  the  inhabitants 
of  that  little  California  City,  who 

heard  the  "Great  Voice"  (which 
is  what  magnavox  means)  for 
the  first  time.  Spoken  messages 
and  phonograph  music  were 
heard  all  over  the  town,  yet  none 
could  locate  the  origin  of  the 
sound. 

New  Double  Range  Voltmeter 
for  Radio  Work 

A  DIRECT-CURRENT  voltme- 
.  ter,  a  portable  instrument 

designed  especially  for  use  with 
radio  receiving  sets  and  known 

as  type  DO-3,  shown  above,  has 
been  introduced  by  the  General 

Electric  Company.  The  instru- 
ment has  a  double  scale,  0-7.5 

and  0-150  volts,  which  combina- 
tions are  most  suited  for  measur- 

ing filament  and  plate  voltages 
("A"  and  "B"  batteries). 
This  instrument  may  be 

mounted  on  a  panel  if  desired, 
but  will  probably  be  more  use- 

ful as  a  portable  instrument.  It 

operates  on  the  D'Arsonval 
principle,  is  of  unusually  rugged 
construction,  and  is  accurate  to 
a  high  degree. 

The  resistance  of  the  7.5-volt 
circuit  is  approximately  500 
ohms,  and  of  the  150-volt  cir- 

cuit 10,000  ohms,  or  66  ohms 
per  volt.  Consequently  the  drain 

on  either  "A"  or  "B"  batteries 

is  negligible.  Each'  instrument 
is  supplied  with  a  set  of  18-inch 
leads  with  terminals. 

If s  Easy 
to  Build  a 
Powerful  Set 
Using  the  New  and 
Improved  FRESHMAN 
TRT  Low  Loss  Kit 

9s9 

Straight  Line  Ware  Length 
Condensers  With  Low  Loss 

Self  Balanced  Coils     •    •    • 

These  are  the  iden-    C 
tical  units  which  r£ 
have    made    the 
FRESHMAN 
MASTERPIECE 

factory  built  Receiver*  the  WarkT» 
Greatest  Radio  Seta. 

Complete  instruction*  for  building 
this  powerful  five  tube  receiver, 
written  in  plain  everyday  English, 
together  with  actual  size  schematic 
wiring  diagram,  are  furnished  with 

every  FRESHMAN  UTRF"  Kit 
Sold  by   Authorized 
Freshman  Demlera  Only  I 

CHAS.  FRESHMAN  CO.,  Km. 
•  Freshman  Building,  New  York 
!»»»  W.  Wa«hlngton  Bird.,  Chicago 

See  That  Screwf 

X-L VARIO 
DENSER 

$1.00 

authorities  Model  ..N» 

A  slight  turn  obtains  correct  tube  oscillation  on  i 
radio  freq.uenoy  circuits.  Neutrodyne.  Roberta  t 

Browning- Drake,  McMurdo  Silver's  Knockout,  < 
achy  range  1.8  to  20  micro-micro  farads.  Pri< 

Model  "G" 

With  grid  clips  obtains  the  proper  grid 
capacity    on    Cockaday    circuits,  filter 
and   intermediate  frequency  tuning  in 
heterodyne  and  positive  grid  bias  in  all 
sets.     Capacity  range  .00016  to  .00055 
and  .0003  to  .001  micro  farada.     Price. *,S0-         X-L  Push  Post 

Push  it   down  with  your  thu 
wire,  remove  pressure  and  wire  is  firmly 
held.     Releases  instantly.      Price  15c 
Also  furnished   seven  to    a  strip.    Nicely 

marked  in  white  with  seven  standard  mark- 
ings.   Price  $1.50 
Information  on  Rtqyuit 

X-L  RADIO  LABORATORIES 
2424  Lincoln  Avenue  N.  Chicago,  III. 

Please  mention  Radio  Age  token  writing  to  advertisers 
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Battery  Prices 
'SMASHED! 
To  Consumers  Only 

Here  is  a  real  battery  quality, 
guaranteed  to  you  at  prices 

that  will  astound  the  entire  bat- 
tery-buying public.  Order  Di- 

rect From  Factory-  Put  the 

Dealer's  Profit  in  your  own  pock- 
et. You  actually  save  much  more 

than  half,  and  so  that  you  can  be 
convinced  of  true  quality  and  perform- 

ance,  we  give  a  Written  2-  Year  Guaran- 
tee. Here  is  your  protection!  No  need  to 

Jake  a  chance.  Our  battery  is  right— and 
the  price  is  lowest  ever  made.  Convince 
yourself.   Read  the  prices! 

Radio  Batteries 
;8.S0 

12Volt',  7Plate;ili7S    6Voit'.146amp".It.7S 
Bay  Direct— Send  No  Money 

We  ask  no  deposit.    Simply  send  nai 

same  day  we  receive  your  order  Expri 
'-    ;\     i  :.       .::■:;     '■'■ 
accompanies  eacn  batten 
We  allow  6  %  discount 
for  cash  in  full  with  or- 

der. You  cannot  lose! 
Send  your  order  today -NOW! 

ARROW  BATTERY  CO. 

FREE— Our  64-Page  Cat- 
alogue. Filled  With  Radio 

Bargains.     Write  Today! 
RANDOLPH    RADIO    CORP. 
159 N. UNION  AV.Dept  4 CHICAGO  ILL 

Mailing  Lists 
Will  help  you  increase 

I  Send  for  FREE  catalog  ffivlm 
and  prices  on  thousands  of  c 
oameaof  your  best  prospective 
ers--N»tJonal. State  an dLocal- 
aal3.  Professions,  Boi ' 

S-Gouiaco.i&St.Louis 

$75AWEEK 
BUILDING  RADIO  SETS^ 
In  Your  Spare  (PPjLflL 

Join  trie  Kadio  Association  of  Amer- 
ica. Learn  how  to  build  and  repair 

sets.  The  Association  will  train  you- 
start  you  out  in  business,  if  you  wish. 

Be  the  radio  "doctor"  of  your  com- 
munity. $3  an  hour  upwards  easily 

made. 

Earns  $500  In  Spare  Hours 
"I  have  at  last  found  myself,"  writes 
Lyle  Follick,  Lansing,  Mich.  "I  have  al- 

ready made  over  $500.00."  Werner  Eichler. 
Rochester,  N.  Y.,  writes,  " — have  made 
over  $50  a  week  in  my  spare  time."  Our 
members  are  starting  radio  stores,  in- 

creasing their  salaries,  securing  better 
positions,  passing  radio  operator  examin- 

ations, earning  big  money  in  spare  time. 
Join  Association  Now! 

Are  you  interested  in  Radio  for  pleasure 

or  profit?  Jo'in  now  because  we  have  a Special  Plan  whereby  your  membership 
need  not  cost  you  a  cerjt.  Only  limited 
number  of  these  memberships  acceptable. 
Write  now  for  details — before  it  is  too 
late. 
r-   —Mail  This  Coupon   

RADIO    ASSOCIATION    OF    AMERICA. 
Dept.    26 — 4513    Ravenswood    Ave.,   Chicago. 
Send    me    details   of   your    Special    Radio   Associ- 

ation   Membership    Plan. 
Name   
Addresi   „   

City..-   „   „   State   

New  Theory  is  Advanced 
(Continued  from  page  12) 

ing  current  and  immediately 
there  is  noticeable  alow-pitched, 
monotonous  roar,  which  is  called 
by  the  sages  of  the  science  a 

"sixty  cycle  hum."  An  inter- 
ruption has  occurred  at  a  rate  of 

sixty  times  per  second  and  the 
interruption  has  registered  on 
the  ear  as  a  hum. 

It  is  not  difficult  to  compre- 
hend how  this  phenomenon  may 

be  reproduced  by  other  methods. 
A  current  of  air,  interrupted 
sixty  times  in  a  second,  would 
come  to  the  ear  with  a  hum 
pitched  quite  like  that  of  the 
house-lighting  current.  There 
might  be  some  difference  in 
quality  and  timbre  due  to  over- 

tones but  basically  the  two 
would   be  the  same. 

And  so,  holds  the  new  theory 
of  static  and  fading,  it  is  pos- 

sible to  produce  the  effects  of 
static  by  imposing  upon  a  car- 

rier wave  interruptions  of  a  fre- 
quency corresponding  to  that  of 

the  crashes  which  science  has 
identified  for  want  of  better  ex- 

planation as  electrical  discharge 
in  the  atmosphere. 

Automatic  Records 

AUTOMATIC  records  of  the 
l  occurrence  of  fading  in  the 

recent  tests  show  that  this  dim- 
inuation  of  a  signal  does  not 
appear  as  the  ears  report  it, 
gradually  and  leisurely.  True, 
when  fading  occurs  sufficiently 

to  make  reception  bad  it  is  usu- 
ally noticeable  in  precisely  that 

fashion.  The  signal  falls  away 
so  gradually  that  one  might 
think  to  plot  its  action  with  a 
straight  line. 

As  a  matter  of  fact,  recording 

galvanometers,  much  more  sensi- 
tive than  ears,  show  that  a 

signal  may  fall  from  maximum 
to  almost  zero  amplitude  many 
times  a  second.  Coming  back 
instantly  to  maximum  amplitude, 
this  radio  fading  is  not  detected 
as  much.  The  signal  goes  on  as 
it  has  been  going  on. 

BUT  IT  seems  reasonable  to 
suppose  that  if  this  fall 

from  maximum  to  zero  has  oc- 
curred sixty  times  in  a  second 

we  have  once  more  approximated 
the  condition  so  readily  observ- 

able  in   the   sixty-cycle   current. 
mention  Radio  Age  when  writing  to  advertisers 

POLK'S  REFERENCE  BOOK 
FOR    DIRECT   MAIL    ADVERTISERS 

Shows  now  to  Increase  your  business  by 
the  use  of  Direct  Mall  Advertising,  60  pages 
full  of  vital  business  facts  and  figures.  Who, 
where  and  how  many  prospects  you  have. 
Over  8,000  lines  of  business  covered. 

Write  for  your  FREE  copy. 

R.  L.  POLK  &  CO.,  Detroit,  Mich. 
599  POLK    DIRECTORY    BUILDING 

'  "  Brmches   In   principal   cities  of   U.    9. 

RADIO  We  want  to  hear 
■  **»U"V  from  hard-hitting 

radio  dealers  operating  live-wire stores  who  want  to  make  the  best 

jobber  connection  in  America. 

DEALERS 
Our  eight  big  warehouses  furnish  you 
with  the  finest  products  in  radio.  And 

WANTED 
Write  today  on  yourletterhead  forbig 
catalog  of  nationally  advertised  lines. 

Ask  for  L  1006 

wakem  &  Mclaughlin,  inc. 
225  E.  ILLINOIS  STREET,  CHICAGO,  ILL. 
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Havana — By  the  Clock! 
(Continued  from  page   29) 

100  letters  and  post  cards  was 
i    received  every  week.   These  came 
from  all  over  North  and  South 
America    as    well    as    places    in 
Europe.     In  January  of  this  year 

j    the  average  had  increased  to  250. 
'    On  February  1st,  following  the 

International    Radio    Tests,    the 
mail  for  one  day  jumped  to  941 

j    letters  and  cards. 
PWX  co-operates,  free  of 

charge,  with  the  Government  in 
the  dissemination  of  knowledge 

tending  to  add  to  the  advance- 
ment of  Cuba  and  its  industries. 

Talks  were  given  during  1925 
in  Spanish  and  English  about  a 
dozen  times  a  month  on  such  sub- 

jects as  tourist  travel,  agricul- 
ture, the  cane  industry,  sports, 

commerce  and  exhibitions  of  va- 
rious kinds. 

They  have  proved  so  valuable 
that  they  are  now  to  be  heard 
four  times  a  week,  on  an  aver- 

age, during  the  present  year. 
There  is  an  art  which  can 

make  this  sort  of  feature  absorb- 
ingly interesting  and  PWX  seems 

to  be  an  able  practitioner  of  it. 
The  health  talk  by  Dr.  Lopez  del 
Valle  being  a  case  in  point. 

Once  a  week  some  well-known 

person  such  as  a  Cabinet  Secre- 
tary or  a  Director  of  a  National 

Institution  will  speak  on  his  own 
special  subject. 

Mondays  there  is  a  series  of 

talks  called  "Radio  for  Radio 

Fans"  given  in  Spanish  and  Eng- 
lish which  is  unique  and  much 

approved  of  by  the  people  for 
whom  it  is  intended. 

National  Flavor 

SO  much  for  the  purely  instruc- 
tive. On  the  entertainment 

side  there  is  plenty  of  dance 

music,  much  of  it  with  a  distinc- 
tive national  flavor,  such  music 

as  conjures  up  visions  of  bril- 
liant shawls,  high  red  heels,  the 

jingle  of  spurs  and  flashing  dark 
eyes  beneath  the  mantillas;  gor- 

geous flowers  and  a  life  as  ro- 
mantic and  dreamlike  as  some 

fabulous  story. 
When  Carlos  Fernandez  sits 

down  at  the  piano  in  the  studio 
of  PWX  you  can  settle  back  for 
a  treat.  When  Valero  Vallve 

draws  a  bow  across  the  strings  of 

a  violin  and  Antonio  Plana's  bari- 

tone mingles  with  that  of  Alberto 

Marquez — or  Nena  Plana  chimes 
in  with  her  fine  contralto — PWX 
is  sending  its  best  out  upon  the 
ether. 

North,  south,  east,  west  the 
music  flows,  the  great  civilizer  of 
life.  The  friend,  the  companion, 
the  ambassador  of  good  will  and 
the  universal  brotherhood  of  man. 

PWX,  out  there  in  the  blue 

seas,  is  sending  us  Cuba's  mes- 
sage and  whether  it  be  song  or 

speech  or  the  ticking  of  the  clock 

on  the  microphone  between  num- 
bers it  is  always  the  same  mes- 

sage of  friendship  and  good 
cheer. 

Pickups  and  Hookups 

(Continued  from  page  US) 

up  in  both  these  circuits.  Ordi- 
narily, in  the  aerial  stage,  where 

the  available  energy  is  least,  the 

energy  which  sets  up  and  sus- 
tains the  oscillations  of  the  high- 

er frequency  is  lost,  for  neither 
the  plate  circuit  of  the  first  tube 

nor  the  grid  circuit  of  the  fol- 
lowing tube  is  resonant  to  this 

frequency.  On  the  other  hand, 
the  circuit  described  should, 
theoretically,  amplify  all  the 
energy  originally  available. 

"A  test  of  the  circuit  does  not 
require  a  single  control  set  up. 
In  fact,  a  test  run  on  a  radio 
frequency  amplifier  built  of 
matched  individual  condensers 

and  matched  coils  will  yield  the 
best  possible  demonstration  of 
the  truth  of  my  claim  that  the 
several  stages  can  be  made  to 
tune  exactly  alike  throughout 
the  range  of  the  receiver.  In 
general,  capacities  substantially 
equal  to  the  capacity  of  the 
aerial  used  are  required  for 

tuning  the  primaries.  To  com- 
pensate for  stray  and  different 

tube  capacities,  it  may  be  neces- 
sary to  make  some  provision  for 

shunting  small  fixed  capacities 
across  the  secondary  tuning  con- 
densers. 

"I  have  tried  the  circuit  with 
aerials  of  widely  different  ca- 

pacities and  in  no  case  were  re- 
sults disappointing.  Of  course 

it  was  always  necessary  to  avoid 
the  use  of  any  stabilizing  meth- 

od capable  of  an  appreciable 

tuning  effect." 

CFummm  ■■■■■■-■-' 

Use  the 

PERFECT  VARIABLE  RESISTOR 

for  B -Eliminators 
I  YT  THEN  you  build  your  B-elim- 
|  W  inator,  be  sure  to   follow  the 

recommendations  of  leading  radio 

engineers  and  use  the  Bradleyohm 
for  variable  voltage  control.  Several 

Bradleyohms  can  be  used  to  advan- 
tage to  control  the  plate  voltage  to  the 

detector,  radio  frequency,  and  audio- 

frequency tubes. 

Send  for  descriptive  literature 

ALLEN- BRADLEY  CO. 
289  Greenfield  Avenue 

Milwaukee,  Wis. 

Va   MMMMMMM 

A  regular  $25  loud  speaker  for 
$16.  Loud,  clear,  mellow  tone. 
Bell  13K  in.  diameter,  horn 
22  in.  high,  equipped  with 
Lakeside  Adjustable  Unit. 
Agents  wanted,  write  for  par- ticulars. 

Lakeside  Supply  Co. 
73  W.  Van  Buren  St,  Chicago 

Radio  Built  for  the  Years  to  Come 

RADIO  AGE 
SUBSCRIPTION  BLANK 

Radio  Age,   Inc.  «9  Cf| 
500   North    Dearborn   Street       .    „~,  „ 
Chicago  A  YEAR 

Gentlemen :  Please  enter  my  subscrip- 
tion for  RADIO  AGE,  the  Magazine  of  the 

Hour,    for    one    year,    beginning    with    the 

   issue,  for  which  I  enclose  $2.50. 
Name    

Street  Address    
City      
State      

Send  cash,  money  order  or  draft. (6-26) 

Please  mention  Radio  Age  when  writing  to  advertisers 
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Shows   how    to   get  —  greater   distance,    more 
volume,  amazing  selectivity,  finer  tone 

Science  has  discovered  a  new  principle 
in  radio  amplification  ...  a  striking 
new  development  that  is  bringing  un- 

heard of  results.  This  principle  is  found- 
ed upon  a  new  kind  of  coil— the  Erla 

Balloon  Circloid.  It  brings  4  distinct 
improvements.  These  are  explained  in  a 
fascinating  book  just  published  and  being 
mailed  free. 

Edition  limited — Write  today 
Get  this  book  and  read  about  this 

newest  scientific  radio  principle.  See  the 
many  different  circuits  in  which  it  may 
be  used.  Find  out  how  you  can  turn 
your  present  set  into  the  latest  example 
of  radio  engineering — and  at  a  remark- 

ably small  cost.  There  are  only  a  limited 
number  of  these  books,  so  you  must 
write  immediately. 

AddressElectrical  Research  Laboratories 

2500  Cottage  Grove  Ave.,  Dept.  66-D.,  Chicago,  III. 

FOR  CLEAR,  QUIET  "B"  POWER 

IJTLi 
iZfi§)    RADIO 

vm/  Storage  "B"  Battery 
IIvohI  Lasts  Indefinitely— Pays  for  Itself 
Economy  and  performance  unheard  of  before.     Recharged  at  a  negl 
Bible  cost.     Del]  power  that  1b  clear,  pure  and  quiei 
Approved  and  listed  as  Standard  1 -  leading  Radio/ 

horjtien,  includ- ed and  IiBteu  <»  u»uu<uu  u*  .o.»«.«*  .«.,.,«  ..u«.~»,   , 
._„  .'op.  Radio  Laboratories,  Pop.  Sci.  Inat.  Standards,  Radic 
Lab.,  Lefax.  Inc.,  and  other  important  institutions.     Equipped 
Solid  Rubber   Cabe.  an  insurance  againsc  acid  and  leakage.  E 
heavy  glass  jars.     Heavy  rugged  plates.     Order  yours  todayl 

SEND  NO  MONEY  tefuSSTdS^BTdSj&'SSJ is  received.  Extra  Offer:  4  batteries  in  series  (96  volts),  $10.60.  Pav 
exp'-eBsman  after  examining  batteries.  6  percent  discount  for  cash with  order.  Mail  your  order  now! 

WORLD  BATTERY  COMPANY 
1219  So.  Wabash  Ave.,      Dept.  81        Chicago,  ID. 
_.   Makers  of  the  Famous  World  Radio"  A"  Storage  Batleru      _ Prices:   6-voU,  100  Amp.  $11.25;   120  Amp.  $13.25;  lioAmp.  Sli.00. 

All  equipped  with  Solid  Bubbtr  Cam. 

World 
STORAGE  BATTERIES 

Set  your  Radio  Dials  at  210 
watt  World  Storage  Battery 
Station.    WSBC.    Chicago. 

^*m*^m*m^*rQmbxmmwwiMm 

CONDENSERS 
VERNIERS 
RHEOSTATS 

AMSCO  PRODUCTS. Inc.  New  York  City 

1  PATENTS 
PROMPTLY.  PROCURED" SEND  A  SKETCH  OF 
YOUR  INVENTION 

FREE&ftffiHUfe 

MAIL     TO-DAY 

Use  the  Log-a-Wave  Chart 
Page  64 

Simple   Crystal  Set   for    the 
Newcomer  in  Radio 

(Continued  from  page  11) 

wound  on  a  tube  4  inches  long; 
3  inches  outside  diameter  and 
2%  inches  inside.  In  winding 
the  coil,  twists  should  be  made 
in  each  turn  from  which  leads 

are  made,  so  as  to  make  solder- 
ing connections  easy.  This  coil 

is  tapped  at  zero  and  on  each 
of  the  first  ten  turns,  also  at 
18,  26,  34,  42,  50,  58,  66,  74, 
82  and  90  turns,  or  every  eight 
turns.  The  leads  from  the  first 

ten  taps  go  to  the  first  ten-point 
switch,  and  the  remaining  ten 
leads  to  the  second  switch.  The 
two  tap  switches  should  be 
placed  approximately  three  inches 
apart  on  the  panel. 

The  secondary  coil  consists  of 
60  turns  of  No.  24  B.  &.  S. 
gauge  DCC  copper  wire,  wound 
on  a  tube  3  inches  long,  and  of 
2%  inches  outside  diameter,  so 
it  will  slide  into  the  first  tube. 

The  condenser  specified  is  a 
variable  one,  of  the  straight-line 
frequency  type,  having  a  capac- 

ity of  .0005  microfarads,  and 
consisting  of  21  plates. 

Tuning  of  the  primary  cir- 
cuit is  accomplished  by  varying 

the  two  ten-point  switches.  One 
of  these  switches  varies  one  end 
of  the  coil  ten  turns  at  a  time, 
while  the  other  switch  varies  the 
other  end  of  the  coil  a  single 
turn  at  a  time. 

The  coupling  between  the  pri- 
mary and  secondary  circuits  is 

accomplished  by  sliding  the  sec- 
ondary coil  towards  or  away 

from  the  primary.  Coupling 

adjustments  have  a  very  im- 
portant effect  on  the  operation 

of  the  receiver. 

The  Magazine  of  the  Hour 

Tuning  of  the  secondary  cir- 
cuit is  accomplished  by  turning 

the  knob  of  the  "straight  line 
frequency,"  variable  condenser. 

The  crystal  is  mounted  on  a 
panel  near  the  secondary  tuning 
dial,  where  it  is  easily  accessible 
for  adjustment.  The  proper 
adjustment  of  the  crystal  is  most 
important,  as  the  intensity  of 
the  received  signal  may  be  re- 

duced to  almost  nothing  if  the 
crystal  is  in  poor  adjustment. 

(An  excellent  crystal  detec- 
tor is  the  carborundum  unit 

manufactured  by  the  Carbor- 
undum Co.  of  America,  which 

has  a  fixed  adjustment,  the  sen- 
sitivity being  controlled  by  a 

potentiometer.  It  is  shown  pic- 
torially  on  page  11. — Editor.) 

MARVELOUS  NEW 
AUDIO  TRANSFORMER 
adds  a  musical  Qualityto  any  set  tar 
beyond  anything  you  ever  heard 
before. 

KARAS  HARMONIK 
middle  and  high 
)Ba  me  big  volume, 
distortion.  Brings 

out  the  ̂  

tones  of  music.  Price  $7.00.  Write 
Karas    Electric    Co.,    1090   Association   Bldg  ,   Chicago 

See  Page  8 
HERCULES  Aerial  Mast 

all  steel  construction! 

Roof  or  Earth  type.     Com- 
plete with  guy  wires,    Masthead, 

pulley,  etc.     Erection  easy. 
20  Ft.  $10.  40  Ft.  $25. 

60  Ft.  $45. 
We  pay  freight.  Write  for 
full  details  at  once. 

S.  W.  HULL  &  CO. 

Dept.  10 
2048  E.  79th  S  . Cleveland, 

RADIO  AGE  SUBSCRIPTION  BLANK 
Radio  Age,  Inc. 

500  North  Dearborn  Street Chicago 

Gentlemen :    Please  enter  my  subscription  f 

Hour,  for  one  year,  beginning  with  the    

$2.50  A  YEAR 

jr  RADIO  AGE,  the  Magazine  of  the 

    issue,  for  which  I  enclose  $2.50 

Addresi 

Send  cash,  money  order  or  draft.                                     (6-26) 

Please  mention  Radio  Age  when  writing  to  advertisers 
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Condensers  and  Inductances 
Were  First  B-T  Products 

(Continued  from  page  5) 

engineer,  John  C.  Tully,  par- 
ticularly, seems  to  have  had  a 

very  much  different  experience 
in  the  business  world  than  most 
technical  men  whose  horizon  is 
narrowed  to  this  particular  field 
or  some  small  part  of  it.  He 
seems  in  fact  to  have  deliberate- 

ly devoted  a  considerable  period 
of  his  life  to  gathering  experi- 

ence, rather  than  specializing 
in  any  one  department,  even 
though  it  meant  financial  sacri- 

fice to  do  so.  For  example,  while 
acting  as  credit  manager  for  an 
electrical  manufacturer  and  job- 

ber, he  organized  a  trade  associa- 
tion in  the  automotive  equip- 
ment field  and  while  serving  as 

president  of  the  same  was  of- 
fered a  position  with  a  financial 

agency  at  double  the  salary  he 
was  receiving.  He  states  at  that 
time  he  was  more  interested  in 
experience  than  salary  and  very 
shortly  thereafter  was  trans- 

ferred from  management  of 
credit  and  accounting  to  the 
position  of  general  superintend- 

ent in  charge  of  stocks,  purchas- 
ing traffic,  etc. 

HAVING  been  a  newspaper 
reporter,  advertising  man- 
ager, professor  of  college  math- 

ematics, a  real  estate  sales  man- 
ager, and  assistant  bank  cashier 

(some  of  which  positions  were 
held  prior  to  entering  engineering 
school),  it  has  to  be  something 
decidedly  new  or  unusual  if  he 
has  not  come  in  contact  with  it 
in  one  way  or  another  in  his 
past  experience.  In  spite  of  the 
manifold  duties  of  radio  manu- 

facturing, he  finds  time  to  serve 
as  vice-president  of  a  National 
bank,  director  of  a  first  mort- 

gage company,  director  of  the 
Radio  Manufacturers  Associa- 

tion, secretary  and  treasurer  of 
a  Bakelite  moulding  plant,  ex- 

ecutive committee  member  of 
the  Electrical  Credit  Association 
and  a  member  of  various  com- 

mittees of  the  Associated  Manu- 
facturers of  Electrical  Supplies. 

AT  THE  time  Mr.  Tully  be- 
ii-came  acquainted  with  Mr. 
Bremer,  he  was  at  work  on  the 
development  of  a  domestic  oil 
burner,  another  industry  which 

in  recent  years  has  shown  won- 
derful development.  Mr.  Brem- 

er was  engaged  principally  in 
the  manufacture  of  the  Bremer 
V-tube  radiators  used  by  some 
thirty  leading  manufacturers  of 
trucks,  tractors  and  gasoline 

locomotives.  ~  Their  first  job  to- 
gether was  in  the  development 

of  a  semi-automatic  machine  for 
"tinning"  auto  radiator  tubes, 
overflow  pipes,  etc.  Business 
was  ready  and  waiting  for  any 
one  who  could  build  such  a  ma- 

chine, which  has  since  entirely 
replaced  hand  labor  in  this  line. 
As  in  the  radio  business,  a  num- 

ber of  these  products  were  such 
as  to  require  not  only  develop- 

ment of  the  product  itself  but  of 
the  machine  to  make  the  prod- 

uct and  their  experience  in 
these  and  other  manufacturing 
jobs  has  contributed  largely  to 
the  success  of  B-T  radio  manu- 

facture where  many  jobs  had  to 
be  undertaken  which  to  be  suc- 

cessful required  complicated 
machinery.  This  concern  has 
always  built  practically  all  of 
its  own  machines.  In  fact,  at 
different  times  when  behind  in 
production  and  more  equipment 
was  desired,  particularly  in  the 
winding  of  coils,  it  was  well 
known  about  town  that  this  con- 

cern was  trying  unsuccessfully 
to  find  some  one  who  could  sup- 

ply them  with  additional  copies 
of  machines  from  their  own 
models  that  had  been  built  up 
and  were  in  operation. 

ONE  of  the  illustrations  shows a  few  of  the  machines  for 
winding  the  interior  primary  of 
the  torostyle  transformer.  These 
machines  are  semi-automatic 
and  appear  very  simple  but  the 
product  must  pass  such  severe 
inspection  tests  that  extremely 
accurate  work  must  be  accom- 

plished and  at  the  same  time 
a  reasonable  output  be  main- 

tained. These  machines  as  well 
as  others  employed  in  winding 
the  secondary  and  other  parts 
of  the  torostyle  transformer 
were  developed  entirely  by  Mr. 
Bremer — it  being  probably 
somewhat  unusual  in  radio — 
where  the  same  man  invented 

the  circuit,  designed  and  pat- 
ented the  coils  to  be  used  there- 

in and  designed  and  built  the 
machinery  for  making  the  coils. 

That  is  Almost 

You 

get  all 

these  sets' Receiving  sets,  from  simplest  kind  to  thou- 
sand mile  receiver,  included  to  help  you  learn- 

An  UNEQUALLED  OFFER.  Other  special 
features  for  limited  time  only,  so  Act  Quick! 
NATIONAL  RADIO  INSTITUTE 
Dept.  FU-3,  Washington,  D.  C. 

National  Radio  Institute, 

Dept.  FU-3,  Washington,   D.  C. 
in  any  way,  please  send "i  in  Radio," 

lr    practical. 
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World 
Records 

All  Fully 
Verified 

(1)  Longest  distance  ever  received  on  a 
loop  aerial — 8,375  miles. 

(2)  Most  consistent  reception  of  stations 
6,000  to  8,000  miles  distant — 117  pro- 

grams in  three  months. 

(3)  In  2*4  hours,  brought  in  six  different 
stations — all  over  6,000   miles  distant. 

(4)  Received  greatest  number  of  stations 
located  6,000  or  more  miles  away. 

L.    W.     Farwell,     Springfield.     Mass. — "Assembled    the 
World's  Record  Super  9.    Certainly  is  a  hit.    Get  Pacific 
Coast,  Mexico,  Porto  Rico  on  a  loop." 

Roland  E.  Currier,  Tamworth,  N.  H. — "Picked  up  52 
DX  stations  24  hours  after  building  W  R  S  9." 

Ralph  C.  Brown,  Macomb,  111. — "Had  no  trouble  build" 
ing  the  W  R  S  9.     Pulled  in  Pacific  Coast  and  Mexico 
City  with  ease.     Performance  100%  perfect.     W  R  S  9 

is  best  set  I  have  ever  heard." 
J.  A.  Agnes,  Springfield,  Mass. — "W  R  S  9  brought  in 
DX  stations  never  heard  on  our  more  expensive  set." 

W.  L.  Goodhart,  Louisville,  Ky. — "Located  one  block 
from  WHAS  surrounded  by  street  cars,  elevators,  etc., 
my  W  R  S  9  brings  in  KF1,  KHJ,   CYL,  CJCM.  etc. 
Recommend  it  to  anyone. 

You  can  get  the  same  results. 
ANYONE  can  build  this  remarkable  receiver  easily. 

ALL  THE  PARTS 
Send  for  data  on  all  the  parts  necessary  to  make  an 

exact,  duplicate  of  this  marvelous  receiver  In  Port- 
able Laboratory-Model  together  with  complete  in- 

structions, blue  prints,  etc.  FREE.  Mr.  Scott's 
story  of  the  development  of  his  master  receiver  and 
proofs  of  Its  record-breaking  performances  sent 
on  receipt  of  stamped  and  addressed  envelope. 

MATCHING 

Special  facilities  for  calibrating  and  match- 
ing    intermediate    frequency     transformers 

and  filters   to    match  them.      Write  for   full 

particulars. 

SCOTT  RADIO  LABORATORIES, 
35  S.  Dearborn  St.,  CHICAGO,  ILL. 

MORE  PROFITS 

for  the 
PROFESSIONAL 

SET  BUILDER 

We  have  an  unusually  inter- 
esting proposition  to  make  to 

the  man  who  is  now  building 
(or  has  the  ability  to  build) 
radio  receiving  sets  for  resale.  ' 

This  is  a  real  opportunity. 
Write  today  for  full  informa- 
tion. 

GEARHART-SCHLUETER 
RADIO  CORP. 

713  Voorman  Avenue 

Fresno,  California 

Use  the  Log-a-Wave  Chart 
on  page  64 

Neutrodyne  Owners  May  Im- 
prove their  Receiver 

(Continued  from  page  10) 

battery   current   passing   to   the 
radio  frequency  amplifier,  tubes. 

Keep    at    Sensitive    Point 

CARE  should  be  taken  to  use 
the  resistance  control  in 

such  a  way  as  to  keep  the  set 
at  the  point  of  maximum  sensi- 

tivity. If  the  circuit  does  not 
oscillate  enough  to  make  this 
possible,  turns  should  be  added 
to  the  primaries  of  the  radio 
frequency  transformer  coils, 
adding  one  turn  at  a  time  until 
the  desired  results  are  attained. 

The  modified  receiver  will  use 

less  "B"  battery  current  than 
before,  particularly  at  the 

shorter  wavelengths,  and  "B" 
batteries,  therefore,  will  last 
much  longer.  By  far  the  great- 

est advantage,  however,  is  the 
fact  that  the  receiver  is  rendered 
more  sensitive  and  selective  on 
the  short  waves  where  conges- 

tion exists,  as  tuning  will  be 
sharper  in  the  associated  cir- 

cuits. Undesired  signals  are 
more  readily  excluded.  The  var- 

iable resistance,  furthermore, 
provides  an  excellent  volume  con- 

trol, and  since  oscillation  can 
be  adjusted  so  smoothly  and 
accurately,  there  will  be  a  notice- 

able improvement  in  the  tone 
quality. 

Have  Work  Shop  For 
Radio  Fans 

AS  A  MATTER  of  fact,  it  is 
-very  easy  to  build  a  radio 

receiving  set  of  any  kind — de- 
clares a  large  radio  supply  com- 

pany in  Seattle — and  when  you 
are  through  guarantee  it  will 
work. 

To  prove  this  theory  the  re- 
tail firm  leased  additional  floor 

space  and  built  therein  work- 
benches and  bought  tools.  In 

their  daily  advertising  they  fea- 
tured the  school-shop,  as  it  was 

named.  Here  any  one  might 
learn  free  of  charge  to  build  any 
set  in  mind,  with  competent  ra- 

dio instructors  to  show  exactly 
what  and  how  to  do. 
The  work  room  provided 

enough  space  for  thirty  workers 
and  in  a  few  weeks  this  space 
was  filled  each  night  for  a  three- 
hour  period.  The  results  were 
beneficial  to  the  radio  fans. 

on  arrival.  FREE  "B" 
Extra  Offer:  6  per  cent 
In  full  with  order.  Buy  m 
anteed  battery  at  60  per  < WORLD  E 

1219  So.  Wabash  Ave., 

World 
STORAGE  BATTERIES 
'mA^WEAF^W^>WJ5?KrUxKGO^KFAP^v\aVgKa 

VII  VlViftifff'-'tU'-ii'l 

\\V\   I;f,t-| 

FREE! 
12-Cell-24-VoIt 

Storage'B'Battery Positively  given  free  with  each 

purchase  of  a  WORLD  "A" Battery.     You  must 
ad  with  your  order 

Storag 

WORLD  Batteries  We  famous 
for  their  guaranteed  quality 
and  service.  Backed  by  years 
of  successful  manufacture  and 
thousands  of  satisfied  users. 
Equipped  with  Solid  Rubber 
an  insurance  against  acid  and  leak- 
ago.  Youaave50percentandgeta 
a-Year  Guarantee 

"  in  Writing  WOBUjB£x  Approved ur  bast  proof    and  Listed 

as  Standard 
by  Leading 
Authorties 

i  their  : Send  your  order  in  today. 

Solid  Rubber  Case  Radio  Batteries 

tY,°\l-  JSMmperea   S11.2S 
6-Volt,  120-Amperes.      ....  13  25 6-Volt,  140-Amperes           lSloo 

S*°Mt  R,uS£!e.r  Case  flu*»  Batteries 
■:-•  oil     U- Plata   S11.2S 

18  Plato      .        13  -= 12-voit.  7-piato  ....;;;    fl, 

Send  No  Money  &"£ 
13.25 

tery  wanted  and 

tories.  Popular 

Science  Insti- 
tute of  Stand- ards. Popular 

Radio  Labora- 
tories, Radio 

Broadcast  Lab- ora  tories  .Radio 

adio  Dials  at  210 

To  the  Man  with  an  Idea 
I     offer 

jmprehensive, 

rienced  efficient  service  for  his 

prompt,  legal  protection  and  the 
development    of    his    proposition. 
Send  sketch  of  model  and  de- 

scription, for  advice  as  to  cost, 
search  through  prior  United  States 
patents,  etc.  Preliminary  advice 
gladly  furnished  without  charge. 
My  experience  and  familiarity 

with  various  arts  frequently  en- 
able me  to  accurately  advise  clients 

as  to  probable  patentability  before 

they  go   to   any  expense. 

Booklet  of  valuable  information  and 

form  for  properly  disclosing  your 
idea  free  on  request.     Write  today. 

RICHARD  B.  OWEN,  Patent  Lawyer 
81  Owen    Bldg.,  Washington,  D.  C. 

41-M  Park  Row,  N.  Y.  City 

YOU  CAN  GET 
Greater    reflex    or   crystal  set 

"brownlYe  6 
vernier  detector 
$2.00  At  your  dealer  or  Direct. 

ROLAND  BROWNL1E  &  CO. 
21  Sander.  St.  Medford  Ms.a. 

'« 

GUIDE     for   1926. 
I  hook-ups  with  Illustrations.     Shov 
i  standard  rmli"  i.nrln,    *.,  hi    kit*. I   k  I. .inn    v..ii  I.mv     Wi-.lc  loltor  .. 

BARAWIK  CO.,  102-126  S.  Canal  St. CHICAGO,  U.  S.  A. Please  mention  Radio  Age  when  writing  to  advertisers 



RADIO  AGE  for  June,  1926 The  Magazine  of  the  Hour 

Eliminating  the  Radio  A's, 
B's  and  C's 

(Continued  from  page  18) 

tain  gas,  instead  of  being  ex- 
hausted to  the  highest  obtainable 

degree  of  vacuum.  Some  are 
half -wave  rectifiers,  utilizing  only 
that  part  of  the  alternating  cur- 

rent going  in  one  direction,  and 
others  are  full-wave  rectifiers. 

The  niters  employed  in  battery 
substitutes  are  made  up  of  choke 
coils  and  condensers.  It  seems  to 
be  more  difficult  to  secure  satis- 

factory filtration  than  it  is  to  ob- 
tain satisfactory  rectification. 

The  relation  of  selling  price  to 
sales  is  such  that  manufacturers 
cannot  always  afford  to  put  into 
their  battery  substitutes  the  num- 

ber and  quality  of  condensers  and 
coils  that  will  ensure  the  best  re- 

sults. In  compromising  between 
cost  and  quality,  a  substitute  may 
be  produced  that  is  satisfactory 
under  some  conditions  but  that 
fails  to  meet  other  conditions.  A 
battery  substitute  may  work  well 
with  one  type  of  receiver  and  give 
bad  results  with  another.  A 
trial  of  the  battery  substitute 

with  the  purchaser's  own  re- 
ceiver is  the  best  safeguard 

against  disappointment. 

Radio  Worlds  Fair  Sept.  13-18 

UJ.  HERRMANN,  managing 
>  director  of  the  Radio 

World's  Fair,  which  will  be  held 
in  New  Madison  Square  Garden 
Sept.  13-18,  1926,  has  sent  the 
following  telegram  to  Radio 
Age  in  response  to  reports  there 
will  be  no  radio  exposition  un- 

der his  management  in  New 
York  City  next  year : 

'Wo  truth  in  statement  that 
this  is  our  last  Neiv  York  Shoiv. 
We  will  run  in  1927  and  give  our 
radio  friends  of  the  past,  pres- 

ent, and  future  the  best  money 

can  buy." 
This  is  the  response  to  the 

statement  issued  by  the  newly 
formed  Radio  Exhibition  Cor- 

poration, handling  the  radio 
show  which  will  be  held  in  New 
York  simultaneously  this  year 

with  the  Radio  World's  Fair, 
that  only  one  exhibition  would 
be  held  in  New  York  City  next 
fall  and  indicating  that  their 
show  would  be  that  one. 

Test  Your  Tubes 
AT  HOME 

C,One  poor  tube  in  a  set 
may  be  the  cause  of  your 

poor  reception. 

CWith  a  Jewell  No.  107 
Jr.  Tube-Checker  a  set 
owner  can  easily  test  his 

tubes,  replacing  or  re- 
juvenating the  poor  ones. 

CSend  for  special  No.  735 
circular  describing  this 

necessary  instrument. 

Jewell  Junior  Tube-Chetker 

JEWELL  ELECTRICAL 
INSTRUMENT  CO. 

1650  Walnut  St.  Chicago 

"26  Years  Making  Good  Instruments" 

Engineers 

1 
^    'ected  for 

RALIO  AGE 
Receiver 
See  Pa 

Always    Select 

NONOISE 
Variable  Grid  Leak 

Operates  on  a  new  principle  that  permits 
wide  range  of  resistance  variation,  noise- 

less operation  and  low  electrostatic  capac- 
ity. Fits  all  standard  grid  leak  brackets, 

holds  any  adjustment  given  and  is  easily 
adjusted  without  touching  metal  ends. 
Use  it  in  your  set.  It  improves  distance 
reception  and  removes  all  doubt  as  to  wheth- 

er or  not  grid  leak  resistance  is  correct. 

RADIO    FOUNDATION,  Inc.,    NEW  YORK 
Makers  of  the  famous  R.  F.  I.  Speakers 

LOW-LOSS    COILS 
FRESHMAN  and  PFANSTEIHL  type  radio 

frequency  transformers.  D.  C.  C.  wire,  200-550 
wavelength.    Mounts  included. 
Each  $  50  Set  of  Three  $1.25 
Guaranteed  or  money  refunded.     Specify  size  of 
condenser. 

KISSEL-CARMAN 
22JK  Archer  Ave.  Chicago,  III. 

Centralab  Radiohms.  Modulators,  Potentiometers 
or  Rheostats  are  standard  on  69  leading  radio 

literature      y°Ur    dea'er'    °r   Write   for    l^iptive 
■>i   ̂EfNT4RAL    BADI°    LABORATORIES. 
24   Keofe  Ave.,  Milwaukee.   Wis. 
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JSfo  M*i$e$! 
Tones  clearer,  voices  more  distinct,  and 

volume  greater  with — AMPERITE.  No  mov- 
ing parts.  It  brings  the  utmost  out  of  each 

individual  tube.  Specified  in  all  popular 
construction  sets.  Price  $1.10. 

-^ixZxdiall  (Botnpany 
Dept.  R.A.-6,  50  Franklin  Street,  New  York  City 

Ohe  "SELF-ADJUSTING"/?/^^ 

6-Volt 
Storage 

Radio" A" 
Battery 

oo Moat  amazing  battery  valne 
ever  offered!  A  genuine  World 
6-VoltRadio"A"  Battery  with 
25  ampere  capacity  for  only 
$5.00!  Just  the  thing  for  Trickle 
Charger.  Famous  World  Qual- 

ity  assured.      Equipped 

C.O.D. 

Send  No 

Solid  Rubber  Case  Money assurance  against  acid  and  leakage.   Order  Now.  We 

*5 
ship  same  day 

World 
y  express  C.  O.  D.  subject  to  your  exami- 
Extra  Offer:  6%  discount  for  cash  in  full 

cith order.  ACT  TODAY! 
WORLD  BATTERY  CO. 

Dept 136  , 

STORAGE   BATTERIES    1219S.Waba«hAYe.,Chica);o 
lmKA^WEAF>W6N^WJS^KHJ^KG0^KFAf^WJYyK5pn 

Special  Offer  Subscription  Blank 

Radio  World,  145  W.  45th  St.,  N.  Y. 
Send  me  RADIO  WORLD  for  10  weeks  for  en 
closed  $1.00,  or  for  six  months  for  enclosed  $3  00 

The  Magazine  of  the  Hour 

NO  CHAOS  TO  RESULT  FROM 
WAVE  PIRATING 
Hoover  Seems  to  Take  Ex- 

tremist View  of  Situation 

Solves  All  Radio  Troubles 

Radio  World 
is  the  great  National  Illustrated  Radio 
weekly,  15c  a  copy.  All  newsdealers  $6 
yearly  (52  issues);  $3  six  months;  $1.50 
three  months.  Every  issue  contains 

special  articles  by  experts.  Many  illus- 
trations, including  diagrams — Up-to-date 

list  of  stations — Cures  for  radio  troubles 

— Radio  University;  Great  Question  and 

Answer  Dept.  —  RADIO  WORLD'S 
"Diamond  of  the  Air"  has  swept  the 
country.  Special  Booklet,  blueprint  and 
name  plate  sent  for  50c. 

Special  to  Radio  Age  Readers 

Send  $1  and  receive  a  trial  subscription 
of  tea  issues,  or  send  $3.00  for  six  months 
subscription  (26  issues)  and  get  the 

"Diamond  of  the  Air"  booklet,  blueprint 
and  name  plate  free. 

Street     

City  and  Sta 

THERE  is  no  cause  for  alarm 
in  the  radio  industry  and  the 

ranks  of  the  listeners  over  the 
recent  court  case  in  which  the 

Zenith  organization  was  given  a 
favorable  verdict  in  the  suit 

which  the  government,  through 
the  Department  of  Commerce, 
brought  against  that  company. 
Station  WJAZ  was  charged  with 
operating  on  a  wavelength  not 
authorized  by  the  Department  of 
Commerce. 

This  is  the  consensus  among 
leaders  in  the  radio  industry  and 

others.  The  view  taken  by  Sec- 
retary Hoover  that  the  winning 

of  the  case  by  the  Zenith  people 
would  result  in  chaos  and  the 

junking  of  $600,000,000  worth  of 
radio  sets,  is  declared  to  be  en- 

tirely out  of  proportion  to  the 
probable  consequences  of  the 
case. 

Secretary  Hoover's  idea  ap- 
pears to  urge  congress  to  pass 

legislation  on  which  the  regula- 
tion of  the  radio  broadcasting 

may  be  placed  in  the  hands  of  one 
cabinet  official,  himself.  There  is 
some  opposition  to  vesting  so 
much  power  in  one  individual. 

CONGRESSMAN  Fred  A. 
Britten,  Illinois,  chairman 

of  the  committee  on  aeronautics 
of  the  committee  on  naval  affairs 
said: 

"I  believe  it  has  been  clearly 
demonstrated  that  regulation  of 
radio  by  one  individual  is  not  only 
undesirable  but  un-American  in 
principle.  I  do  not  believe  that 

Congress  will  become  unduly  ex- 
cited, nor  that  the  Senate  will 

hastily  pass  legislation  which  will 
perpetuate  Hoover  as  the  czar  of 

the  air." IRVING  HERRIOT,  attorney 
for  Zenith,  said : 

"Recent  Department  of  Com- 
merce statements  have  caused 

misapprehension  in  the  public 
mind.  The  law  of  1912  is  still  in- 

tact. The  decision  was  not  to  at- 
tack the  validity  of  that  law,  but 

merely  a  provision  of  the  regula- 
tions of  the  Department  under 

which  Zenith  was  prevented  from 

broadcasting  as  it  desired  when 
one  of  these  same  regulations 
states  that  any  person  engaged  in 
bona  fide  commercial  communica- 

tion or  in  experimentation  in 
connection  with  the  manufacture 
and  sale  of  radio  apparatus  for 
commercial  purposes  may  use 
any  wavelength  up  to  six  hundred 
meters,  and  likewise  provides 
that  no  person  not  engaged  in 
either  of  these  particular  classes 
of  business  may  use  a  wave 
length  in  excess  of  two  hundred 
meters  without  special  authority 

granted  by  the  Secretary  of  Com- 
merce. Mr.  McDonald  and  Zen- 

ith Radio  have  always  been 
heartily  in  favor  of  legislation  to 
regulate  radio.  Their  only  point 

of  difference  with  the  Depart- 
ment is  that  they  advocate  vest- 

ing the  authority  in  an  independ- 
ent commission  not  controlled  nor 

appointed  by  the  Secretary  of 
Commerce,  nor  subject  to  the 
domination  of  any  officer  of  the 

government." 
Since  the  law  of  1912  is  not  in- 

validated by  the  recent  decision, 
but  rather  its  provisions  affirmed, 
the  only  classes  of  stations  which 
could  take  a  wavelength  in  ex- 

cess of  200  meters  would  be 
either  a  company  engaged  in 
radio  communication  or  else  an 

organization  manufacturing  and 

experimenting  with  radio  appara- 
tus. 

Hence  part  of  this  provision 
would  be  only  open  to  a  radio 
manufacturer.  There  are  not 

enough  manufacturers  who  are 
desirous  of  broadcasting  and  as  a 
result  there  is  no  need  for  fear 

on  the  part  of  either  the  industry 
or  the  public. 

i  i  rp  HERE  never  has  been," 1  said  Mr.  E.  F.  McDonald, 

Jr.,  President  of  the  Zenith  Ra- 

dio Corporation,  "nor  is  there 
now,  any  question  in  the  minds  of 
thinking  people  as  to  whether  or 
not  Federal  control  of  radio  shall 
continue.  It  is  merely  a  question 

of  what  department  or  commis- 
sion of  the  government  that  con- 

trol should  be  vested  in." 
Please  mention  Radio  Age  whe to  adverti 
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53 WGY'S  Super  Power  Set  is 
Held  Constant  by  Crystal 

Quartz 
(Continued  from  page  21) 

and  the  signal  strength  is  slightly 
greater.  These  distances  vary 
slightly  with  the  power  of  the 
transmitter.  Rapid  fading  is  not 
often  observed,  however,  and  in 
this  respect  the  regular  broadcast 
waves  seem  to  be  different  from 
the  short  waves.  The  reports  in- 

dicate that  the  rate  of  fading  in- 
creases steadily  as  the  wave- 

length grows  shorter. 

The  main  objective  of  the  in- 
vestigation in  cooperation  with 

widely  scattered,  volunteer  as- 
sistants, is  an  answer  to  the  ques- 

tion— what  is  the  relation  be- 
tween weather  and  radio  recep- 

tion, or  do  weather  conditions  in- 
fluence radio?  Variations  of  sig- 

nal strength,  static  and  fading 
are  all  bugaboos  of  the  listeners 
and  an  effort  is  being  made  to  re- 

late these  irregularities  to 
changes  in  barometric  pressure 
and  temperature.  If  definite  re- 

lationships between  radio  recep- 
tion and  weather  conditions  can 

be  established,  it  will  be  possible 
to  predict  receiving  conditions  in 
any  part  of  the  country  as  re- 

liably as  it  is  now  possible  to  fore- 
cast weather  conditions. 

Thus  far  investigations  by 
General  Electric  engineers  indi- 

cate that  the  connection  between 

barometric  pressure  and  temper- 
ature with  radio  conditions  is  not 

definite,  or  if  it  is  definite,  that 
it  is  so  complex  that  it  is  not  yet 
understood.  Temperature  seems 
to  have  no  effect  on  the  signals 
themselves,  although  it  is  known 
that  in  summer  there  is  an  in- 

crease in  static.  The  study  so 
far  shows  that  the  barometer 
makes  little  difference  when  both 
transmitter  and  receiver  are  at 
the  same  pressure.  When  trans- 

mission is  from  a  high  to  a  low 
area  transmission  is  best  at  short 
and  at  long  distances,  but  at  me- 

dium distances  of  about  600  miles 
it  is  best  from  an  area  of  low 
pressure  to  an  area  of  high  pres- 

sure. The  phenomena  is  appar- 
ently related  to  the  distribution 

of  storm  areas  over  the  country 
and  requires  a  great  deal  more 
study. 

TOROSTYLE ' 
EASY  WIRING 

BREMER-TULLY 
Torostyles 
'TWERE  are  many 
-*~  "Toroids,"  but  only 

one  B-T  Torostyle.  It 
is  the  result  of  all  the 

inductance  designing  ex- 

perience that  has  given  B-T 
an  international  reputation 
for  R.  F.  superiority. 

The  Torostyle  is  used  in  the  famous  Counter- 
phase  receiver.  It  may  be  adapted  to  other  circuits 
using  one  or  more  stages  of  r.  f. 

Made  in  three  styles  and  for  a  specific 

purpose : TYPE  TA— the  Antenna  Coupler  -  $4.00 
TYPE  TC— for  intermediate  stages  -  $4.00 
TYPE  T4— for  the  B-T  4  and  Golden  Rule 

Receiver  -  -  -  $4.00 

COMING— 
Watch  for  the  new  BREMER-TULLY  offerings 
which  will  include — 

B  Battery  Eliminators  complete 
B  Battery  Eliminator  parts. 
Sockets — Non-Microphonic  type 

New  Push  Type. 

Circulars  ready  June  1st. 

BREMER-TULLY  MFG.   CO. 
532  SOUTH  CANAL  STREET CHICAGO,  ILLINOIS 

Elements  of  Radio 
Communication 

ELLERY  W.  STONE,  Lieu- tenant Commander  (U.  S. 
N.  R.),  who  is  well  known  as  a 
writer  on  radio  engineering,  has 
completed  a  new  third  edition 
of  his  ''Elements  of  Radio  Com- 

munication for  the  engineer, 
amateur,  student  and  laymen.  It 
is  published  by  D.  Van  Nostrand 
Co.,  New  York  and  discusses  the 
theory  and  practice  of  radio  in 
easily  understandable  terms. 

For  perfect  control  of  tone 
and  volume  use  the  Electrad 
5  0  0,  0  0  0-ohm  Compensator. 
For  free  hook-up  write  428 B'way,  N.  Y.  City. 

ELECTRAD 

h^^rzz: gets  Everything  but  Noise 
isef 

Bondre 

Grand  t 

Htiane  Antennae.    Easy  to  install. $100    BrlnsB  BLUE    P  R  I  NT  _  Working   Drawings  - 
,    * — —.  Complete  Instructions  for  Erect  fne Jnst  send  do'lar.blll  (or  check).  Limited  quantity.  SendTODAY 

wane  Antennae  Co.tDept.  »2u-H    3D34  W.  Vln  Bnren,  Chica 

Chicago 

Please  mention  Radio  Age  when  writing  to  advertisers 
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Correct  List  of  Broadcast  Stations 
KDKA    Westinghouse  Electric  &  Mfg.  Co._.East  Pittsburgh,  Pa.  309 
KDLR    Radio  Electric  Co   Devils  Lake,  N.  D.  231 
KDYL    Newhouse  HoteL     Salt  Lake  City,  Utah  246 
KFAB     Nebraska  Buick  Auto  Co     -...Lincoln,  Neb.  341 
KFAD     McArthur  Bros.  Mercantile  Co   -..Phoenix,  Ariz.  273 
KFAF     A.  E.  Fowler     San  Jose,  Calif.  217 
KFAU     Independent  School  Dist   Boise,  Idaho  280 
KFBB     F.  A.  Buttrey  &  Co   =.   Havre,  Mont.  275 
KFBC     W.  K.  Azbill   ;_...San  Diego,  Calif.  216 

KFBK    Kimball-Upson  Co.     Sacramento,  Calif.  248 
KFBL     Leese  Bros       Everett,  Wash.  224 
KFBS     School  District  Nc.  One   Trinidad,  Colo.  238 

KFBU     Bishop  N.  S.  Thomas     Laramie,  Wyo.  270 
KFCB     Nielson  Radio  Supply  Co   Phoenix,  Ariz.  238 
KFDD    St.  Michaels  Cathedral     _...Boise,  Idaho  278 

KFDM    Magnolia  Petroleum  Co   Beaumont,  Texas  316 
KFDX    First  Baptist  Church   Shreveport,  La.  250 
KFDY    South  Dakota  State  College     Brookings,  S.  D.  273 
KFDZ     Harry  O.  Iverson   Minneapolis,  Minn.  231 
KFEC     Meier  &  Frank  Co   Portland,  Ore.  248 

KEEL     Winner  Radio  Corp     Denver,  Colo.  254 
KFEQ    J.  L.  Scroggin   Oak,  Neb.  268 
KFEY     Bunker  Hill  &  Sullivan  Min.  &  Con.  Co._.Kellogg,  Idaho  233 

KFFP     First  Baptist  Church     Moberly,  Mo.  242 
KFGQ    Crary  Hardware  Co   Boone,  Iowa  226 
KFH       Hotel  Lassen         Wichita,  Kans.  268 
KFHA    Western  State  College  of  Colo     Gunnison,  Colo.  252 
KFHL     Penn.  College   Oskaloosa,  Iowa  240 
KFI         E.  C.  Anthony,  Inc   Los  Angeles,  Calif.  468 
KFIF       Benson  Polytechnic  Institute   Portland,  Ore.  248 
KFIO      North  Central  High  Schools     Spokane,  Wash.  265 
KFIQ     First  Methodist  Church       _... Yakima,  Wash.  256 
KFIU      Alaska  Electric  Light  &  Power  Co   Juneau,  Alaska  226 
KFIZ       Daily  Commonwealth   Fond  du  Lac,  Wis.  273 
KFJB      Marshall  Electrical  Co   Marshalltown,  Iowa  248 
KFJC     R.  B.  Fegan  (Episcopal  Church)._..Junction  City,  Kans.  219 
KFJF      National  Radio  Manf.  Co   Oklahoma  City,  Okla.  261 
KFJI       Liberty  Theatre  (E.  E.  Marsh)   Astoria,  Ore.  246 
KFJM     University  of  North  Dakota   _   Grand  Forks,  N.  D.  278 
KFJR     Ashley  C.  Dixon  &  Son       Portland,  Ore.  263 
KFJY     Tunwall  Radio  Co     Fort  Dodge,  Iowa  246 
KFJZ      S.  W.  Baptist  Theological  Seminary   Ft.  Worth,  Tex.  254 
KFKA    Colo.  State  Teachers  College..   _.._   Greeley,  Colo.  273 
KFKU    The  University  of  Kansas.—     Lawrence,  Kans.  275 
KFKX    Westinghouse  Elec.  &  Mfg.  Co     Hastings,  Neb.  288 
KFKZ     F.  M.  Henry.   Kirkville,  Mo.  226 
KFLR     University  of  New  Mexico     Albuquerque,  N.  M.  254 
KFLU     San  Benito  Radio  Club._     San  Benito,  Texas  236 
KFLV     Swedish  Evangelical  Church.     Rockford,  111.  229 
KFLX    George  Roy  Clough.   Galveston,  Texas  240 
KFLZ     Atlantic  Automobile  Co.     Anita,  la.  273 

KFMR    Morningside  College.   Sioux  City,  Iowa  261 
KFMW  M.G.Sateren   _.._     Houghton,  Mich.  263 
KFMX  Carleton  College.     Northfield,  Minn.  337 
KFNF     Henry  Field  Seed  Co       Shenandoah,  Iowa  263 
KFOA    Rhodes  Department  Store.     Seattle,  Wash.  454 
KFOB     Chamber  of  Commerce.   Burlingame,  Calif.  226 
KFON     Echophone  Radio  Shop.     Long  Beach,  Calif.  233 

KFOO    Latter  Day  Saints'  University......Salt  Lake  City,  Utah  236 
KFOR    David  City  Tire  &  Electric  Co   David  City,  Neb.  226 
KFOT    College  Hill  Radio  Club.         Wichita,  Kans.  231 
KFOX    Board  of  Education,  Tech.  High  SchooL..Omaha,  Nebr.  248 
KFOY    Beacon  Radio  Service     _.._   St.  Paul.  Minn.  252 

KFPL     C.  C.  Baxter.     _.._   Dublin,  Texas.  252 
KFPM    The  New  Furniture  Co     Greenville,  Texas.  242 

KFPR     Los  Angeles  County  Forestry  Dept—Los  Angeles,  Calif.  231 
KFPW    St.  Johns  M.  E.  Church.   Carterville,  Mo.  258 
KFPY    Symons  Investment  Co     Spokane,  Wash.  266 
KFQA    The  Principia       _.._   St.  Louis,  Mo.  261 
KFOB    The  Searchlight  Publishing  Co   Fort  Worth.  Texas  263  | 

KFQD   Chovin  Supply  Co   Anchorage,  Alaska  227 
KFQP    G.  S.  Carson,  Jr...._   _       Iowa  City,  la.  224 
KFQU    W.  Riker.     _.._     Holy  City,  Calif.  217 
KFQW  C.  F.  Knierim...-   _   _.._   ....North  Bend,  Wash.  216 
KFQZ    Taft  Products  Co...._   _     Hollywood,  Calif.  225 
KFRB     Hall  Bros     _       Beeville,  Texas  248 
KFRC     City  of  Paris  Dry  Goods  Co...-   San  Francisco,  Calif.  268 
KFRU    Stephens  College.   ....     Columbia,  Mo.  500 
KFRW   United  Churches  of  Olympia     —.Olympia,  Wash.  219 
KFSG     Echo  Park  Evan.  Assn     Los  Angeles,  Calif.  275 
KFUL     Thomas  Groggan  &  Bros.  Music  Co   Galveston,  Texas  258 
KFUM   W.  D.  Corley   ....Colorado  Springs,  Colo.  239 
KFUO    Concordia  Seminary   _     St.  Louis,  Mo.  545 
KFUP     Fitzsimmons  General  Hospital   Denver  ,Colo.  234 
KFUR    Peery  Bldg.  Co         Ogden,  Utah  224 
KFUS     Louis  L.  Sherman....     Oakland,  Calif.  256 
KFUT    University  of  Utah.     Salt  Lake  City,  Utah  261 
KFUU    Colburn  Radio  Labs       San  Leandro,  Calif.  220 
KFVD     McWhinnie  Electric  Co     San  Pedro,  Calif.  205 
KFVE     Film  Corporation  of  America.-   St.  Louis,  Mo.  240 
KFVG    First  M.  E.  Church.     _   Independence,  Kans.  236 
KFVI      Headquarters  Troop,  56th  Cavalry.   Houston,  Texas  240 
KFVN     Carl  E.  Bagley...   _          Fairmont,  Minn.  227 
KFVS      Hirsch  Battery  and  Radio  Co   Cape  Girardeau,  Mo.  224 
KFVW    Airfan  Radio  Corp       San  Diego,  Calif.  246 
KFVY     Radio  Supply  Co....   _     Albuquerque,  N.  M.  250 
KFWA    Browning  Bros.  Co.   _   _.._   _.._   Ogden,  Utah.  261 
KFWB   Warner  Bros   Hollywood,  Calif.  252 
KFWC   L.  E.  Wall ._   San  Bernardino,  Calif.  211 
KFWF    St.  Louis  Truth  Center   _.._     St.  Louis,  Mo.  214 
KFWH   F.  Wellington  Morse,  Jr     Chico,  Calif.  254 
KFWI     Radio  Entertainments,  Inc   South  San  Franciso,  Calif.  226 
KFWM  Oakland  Educational  Society   Oakland,  Calif.  207 
KFWO   Lawrence  Mott       Avalon,  Calif.  211 
KFWU   Louisiana  College   Pineville,  La.  238 
KFWV    Wilbur  Jerman         Portland,  Oreg.  213 
KFXB    Bertram  O.  Heller.   _.._   ....Big  Bear  Lake,  Calif.  203 
KFXD    Service  Radio  Co...._     Logan,  Utah  205 

KFXF     Pike's  Peak  Broadcasting  Co...Colorado  Springs,  Colo.  250 
KFXH    Bledsoe  Radio  Company.-     El  Paso,  Texas  242 
KFXJ     Mt.  States  Radio  Dist.  Inc.  (Portable  Station)   
    Denver,  Colo.  216 

KFXR    Classen  Film  Finishing  Co...._   Oklahoma  City,  Okla.  214 

KFXY    Mary  M.  Costigan   Flagstaff,  Ariz.  205 

KFYF     Carl's  Radio  Den     Oxnard,  Calif.  205 
KFYJ     Chronicle  Publishing  Co     Houston,  Texas  238 

KFYO    Buchanan-Vaughan  Co     Texarkana,  Tex.  210 
KFYR    Hoskens-Meyers,  Inc     Bismarck,  N.  Dak.  248 
KGO       General  Electric  Co     -...Oakland,  Calif.  361 
KGTT    Glad  Tidings  Tabernacle.   San  Francisco,  Calif.  207 
KGU       Marion  A.  Mulrony     Honolulu,  Hawaii.  270 
KGW      Portland  Morning  Oregonian— _   _   Portland,  Oreg.  491 
KGY      St.  Martins  College.         Lacy,  Wash.  246 

KHJ        Times-Mirror  Co   Los  Angeles,  Calif.  405 
KHQ      Louis  Wasmer.         Seattle,  Wash.  394 
KJBS      J.  Brunton  &  Sons.     San  Francisco,  Calif.  220 
KJR        Northwest  Radio  Service  Co...._     Seattle,  Wash.  384 

KLDS     Reorganized  Church   Independence,  Mo.  441 
KLS        Warner  Brothers  Radio  Supplies  Co   Oakland,  Calif.  250 
KLX       Tribune  Publishing  Co   Oakland,  Calif.  508 
KLZ        Reynolds  Radio  Co     -   Denver,  Colo.  266 
KMA      May  Seed  &  Nursery  Co.   Shenandoah,  Iowa  252 
KMJ       Fresno  Bee.     Fresno,  Calif.  234 

KMMJ   M.  M.  Johnson  Co   Clay  Center,  Nebr.  229 
KMO      Love  Electric  Co     Tacoma,  Wash.  250 
KMOX  Voice  of  St.  Louis.   St.  Louis,  Mo.  280 

KMTR  Turner  Radio  Corp   Los  Angeles,  Calif.  238 
KNRC    C.  B.  Juneau     Los  Angeles,  Calif.  208 
KNX       Los  Angeles  Evening  Express.   _.. .Los  Angeles,  Calif.  337 
KOA       General  Electric  Co       Denver,  Colo.  322 



RADIO  AGE  for  June,  1926 The  Magazine  of  the  Hour 

55 Radio  Communication  on 
Short  Waves 

(Continued  from  page   20) 
reliable    with    such    power,    but 
nevertheless,   a  number  of  mes- 

sages have  been  thus  exhanged. 
One  result  of  the  short  wave 

development  has  been  the  eager 
entry  of  amateurs  in  almost  every 
country  of  the  world  into  the 
transmitting  game.  This  brings 
its  troubles  and  makes  necessary 
very  careful  government  super- 

vision to  prevent  trespass  upon 
bands  allotted  to  the  government 
and  commercial  activities.  On  the 
other  hand,  however,  this  has 
given  the  radio  art  a  tremendous 
advance  and  it  has  permitted  the 
forming  of  almost  countless  in- 

ternational acquaintances.  It  is 
not  at  all  uncommon  these  days 
to  listen  in  on  conversations  be- 

tween South  Africa  and  New 
Zealand,  or  between  Great  Britain 
or  America,  or  between  France 
and  South  America.  I  have 
known  an  American  amateur  to 
communicate  with  amateurs  of 
three  or  four  different  national- 

ities in  one  evening. 
I  do  not  need  to  tell  you  that 

all  this  is  bringing  the  world 
closer  together  and  helps  people 
who  are  geographically  far  apart 
to  understand  each  other  better, 
which  is  one  of  the  best  ways  to 
reduce  the  chance  of  armed  con- 

flicts in  the  future. 
Another  very  interesting 

thing  has  come  out  of  the 
short  wave  development,  and  that 
is  that  it  is  entirely  possible  to  re- 

ceive a  radio  signal  on  short 
waves  over  greater  distance  than 
one-half  around  the  world. 
Knowing  the  properties  of  these 
waves,  we  can  definitely  say,  if 
Johannesburg,  South  Africa, 
hears  one  of  our  West  Coast 
stations  at  a  time  of  the  day 
when  there  is  nine  hours  of  day- 

light between  that  station  and  Jo- 
hannesburg, that  a  40-meter 

wave  could  not  possibly  have 
traveled  such  a  distance  during 
daylight ;  therefore,  it  must  have 
gone  the  other  way  around  the 
world,  namely,  a  distance  of 
16,000  miles. 

Sometime  when  the  conditions 
are  just  right,  it  should  be  pos- 

sible to  locate  a  receiving  station 
within  the  skip  distance  of  a 
transmitter    operating    on    very 
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short  waves,  and  to  receive  a  sig- 
nal from  that  transmitter  after 

it  has  traveled  completely 
around  the  world. 

I  am  the  last  person  to  mini- 
mize the  great  value  of  broad- 

casting as  it  exists  today.  Some  of 
you  who  in  the  old  days  long  be- 

fore the  existence  of  WCAP  or 
WRC  remember  the  pioneer  work 

done  by  NSF  and  NOF,  which 
stations  were  operated  by  the 
Navy  under  my  direction,  and 
were  the  first  stations  in  the 

world  to  broadcast  a  presiden- 
tial speech  and  various  addresses 

by  cabinet  members,  members  of 
Congress  and  other  officials,  and 
also  the  first  to  put  on  the  air 
the  United  States  Navy  Band. 

Please  mention  Radio  Age  whe riting  to  advertisers 
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KOAC    Oregon  Agricultural  College.     Corvallis,  Oreg.  280 
KOB       N.  Mex.  College  Ag.  &  Me.  Arts..State  College,  N.  Mex.  349 
KOCH    Central  High  SchooL     Omaha,  Neb.  258 
KOCW  Oklahoma  College  for  Women.     Chickasha,  Okla.  252 
KOIL     Monarch  Manufacturing  Co     Council  Bluffs.  Iowa  278 
KOIN     H.  B.  Read       Portland,  Ore.  319 

KOMO  Bert  F.  Fisher   _   Seattle,  Wash.  306 
KOWW  Blue  Mt.  Radio  Assn   Walla  Walla,  Wash.  256 
KPO       Hale  Bros     San  Francisco,  Calif.  428 
KPPC     Pasadena  Presbyterian  Church   Pasadena,  Calif.  229 
KPRC    Houston  Post  Dispatch.     Houston,  Texas  297 

KPSN     Star-News  Publishing  Co.   Pasadena.  Calif.  316 
KQV       Doubleday-Hill  Electric  Co     Pittsburgh,  Pa.  275 
KQW      Charles  D.  Herrold   San  Jose,  Calif.  231 
KRE       Berkeley  Daily  Gazette.   Berkeley,  Calif.  256 
K.SAC     Kansas  State  Agricultural  College.... Manhattan,  Kans.  341 
KSD       Pulitzer  Printing  Co     _.._   St.  Louis,  Mo.  545 
KSL        Radio  Service  Corp.  of  Utah...-   Salt  Lake  City,  Utah  300 
KSMR  Santa  Maria  Valley  Railroad  Co.._.Santa  Maria,  Calif.  210 
KSO       A.  A.  Berry  Seed  Co   Clarinda,  Iowa  242 
KTAB     Associated  Broadcasters   Oakland,  Calif.  240 
K.TBI      Bible  Institute     Los  Angeles,  Calif.  294 

KTBR    Brown's  Radio  Shop.     Portland,  Ore.  263 
K.THS    New  Arlington  Hotel  Co   Hot  Springs,  Ark.  375 
KTNT    N.  Baker.   Muscatine,  Iowa  256 
KTW      First  Presbyterian  Church.     _   Seattle,  Wash.  454 
K.UOA   University  of  Arkansas   Fayetteville,  Ark.  300 
KUOM  State  University  of  Montana     Missoula,  Mont.  244 
KUSD    University  of  South  Dakota...-   Vermillion,  S.  D.  278 
KUT       University  of  Texas.   Austin,  Texas  231 
KVOO    The  Voice  of  Oklahoma.     Bristow,  Okla.  375 
KWCR  H.  F.  Paar   Cedar  Rapids,  Iowa  278 
KWG      Portable  Wireless  Telephone  Co   Stockton,  Calif.  248 
KWKC  Wilson  Duncan  Studios.   Kansas  City,  Mo.  236 
KWKH  W.  G.  Patterson.   Kennonwood,  La.  261 
KWSC    State  College.   Pullman,  Wash.  349 
KWUG  Western  Union  College       Le  Mars,   Iowa  252 
K.WWG  City  of  Brownsville.     Brownsville,  Texas  278 
KYW     Westinghouse  Electric  &  Mfg.  Co   Chicago,  111.  535 
KZIB     I.  Beck   Manila,  P.  I.  250 
KZKZ    Electrical  Supply  Co   Manila,  P.  I.  270 
KZM       Preston  D.  Allen.       Oakland,  Calif.  240 
KZRO  Far  Eastern  Radio   Manila,  P.  I.  222 
KZUY    F.  J.  Elser     Manila,  P.  I.  360 
NAA       U.  S.  Navy  Dept   Arlington,  Va.  434 
WAAD   Ohio  Mechanics  Institute.     Cincinnati,  Ohio  258 
WAAF    Chicago  Daily  Drovers  Journal   Chicago,  111.  278 
WAAW  Omaha  Grain  Exchange.     Omaha,  Nebr.  278 
WABB   Harrisburg  Radio  Co   Harrisburg,  Pa.  204 
WABG    Asheville  Battery  Co.,  Inc....   _...Asheville,  N.  C.  254 
WABI     1st  Universalist  Church.     Bangor,  Me.  240 
WABO    Lake  Avenue  Baptist  Church   Rochester,  N.  Y.  278 
WABQ   Haverford  College,  Radio  Club     Haverford,  Pa.  261 
WABR   Scott  High  SchooL     Toledo,  Ohio  263 
WABW  College  of  Wooster.       _   Wooster,  Ohio  207 
WABX   Henry  B.  Joy.     Mt.  Clemens,  Mich.  246 
WABY   John  Magaldi,  Jr.._       Philadelphia,  Pa.  242 
WABZ    Coliseum  Place  Baptist  Church   _.New  Orleans,  La.  275 
WADC   Allen  T.  Simmons  (Allen  Theatre)     Akron,  Ohio  258 
WAFD    Albert  B.  Parfet  Co     Port  Huron,  Mich.  275 
WAGM  R.  L.  Miller         Royal  Oak,  Mich.  225 
WAHG  A.  H.  Grebe  &  Co     Richmond  Hill,  N.  Y.  316 
WAIT     A.  H.  Waite  Co   Taunton,  Mass.  229 
WAIU     American  Insurance  Union     Columbus,  Ohio  294 

WAMD  Radisson  Radio  Corp     Minneapolis,  Minn.  244 
WAPI     Alabama  Polytechnic  Institute   Auburn,  Ala.  248 
WARG   American  Radio  &  Research  Corp   Medford,  Mass.  261 
WATT  Edison  Electric.         Boston,  Mass.  244 
WBAA    Purdue  University.   W.  Lafayette,  Ind.  273 
WBAK    Pennsylvania  State  Police.   Harrisburg,  Pa.  275 
WBAL    Consolidated  Gas  &  Elec.  Co     Baltimore,  Md.  246 
WBAO    James  Millikan  University     — -   Decatur,  111.  270 

WBAP  Wortham-Carter  Pub.  (Star  Telegram)..Ft.  Worth,  Texas  476 
WBAW  Braid  Elec,  &  Waldrum  Drug  Co.-.Nashville,  Tenn.  236 

WBAX   John  H.  Stenger,  Jr     Wilkes-Barre,  Pa.  256 
WBBL  Grace  Covenant  Presbyterian  Church... .Richmond,  Va.  229 
WBBM  Atlass  Investment  Co   Chicago,  111.  226 
WBBP    Petoskey  High  SchooL     Petoskey,  Mich.  238 

WBBR    People's  Pulpit  Assoc   Rossville,  N.  Y.  273 
WBBS    First  Baptist  Church.   New  Orleans,  La.  252 
WBBW  Ruffner  Junior  High  SchooL     _   Norfolk,  Va.  222 

WBBY  Washington  Light  Inf. Co."B"  118th  inf.Charleston.S.C.  268 
WBBZ     C.  L.  Carrell     -...Chicago,  111.  216 
WBCN   Foster  &  McDonnelL   .     Chicago,  111.  266 
WBDC    Baxter  Laundry  Co   Grand  Rapids,  Mich.  256 
WBES    Bliss  Electrical  SchooL   Takoma  Park,  Md.  222 
WBNY  Shirley  Katz.   New  York,  N.  Y.  210 
WBOQ   A.  H.  Grebe  &  Co.,  Inc     Richmond  Hill,  N.  Y.  236 
WBPI      I.  R.  Nelson   Newark,  N.  J.  263 
WBRC    Bell  Radio  Corporation.     _.._   Birmingham,  Ala  248 

WBRE    Baltimore  Radio  Exchange   _   Wilkes-Barre,  Pa.  231 
WBT       Charlotte  Chamber  of  Commerce   Charlotte,  N.  C.  275 
WBZ       Westinghouse  Elect.  &  Mfg.  Co   Springfield,  Mass.  331 
WBZA     Westinghouse  Elect.  &  Mfg.  Co     Boston,  Mass.  242 
WCAC    Connecticut  Agricultural  College   Mansfield,  Conn.  275 
WCAD    St.  Lawrence  University   ...._   _   Canton,  N.  Y.  263 
WCAE  Kaufmann  &  Baer  Co.  &  The  Pitts.  Pr..Pittsburgh,  Pa.  461 

WCAJ  Nebraska  Wesleyan  University-University  Place,  Nebr.  254 
WCAL    St.  Olaf  College     _   Northfield,  Minn.  337 
WCAM  Galvin  Radio  Supply  Co.       Camden,  N.  J.  236 
WCAO    A.  A.  and  A.  S.  Brager     Baltimore,  Md.  275 
WCAP     Chesapeake  &  Potomac  Tel.  Co   ...Washington,  D.  C.  468 
WCAR    Southern  Radio  Corp.  of  Texas   San  Antonio,  Texas  263 
WCAT    State  College  of  Mines   Rapid  City,  S.  Dak.  240 
WCAU    Universal  Broadcasting  Co     Philadelphia,  Pa.  278 
WCAX    University  of  Vermont   Burlington,  Vt.  250 
WCBA     Charles  W.  Heimbach   ...Allentown,  Pa.  254 
WCBD    Wilbur  C.  Voliva._.._         Zion,  111.  345 
WCBE     Uhalt  Radio  Co.   New  Orleans,  La.  263 

WCBH    University  of  Mississippi     .Oxford,  Miss.  242 
WCBM    Charles  Swarz         Baltimore,  Md.  229 
WCBR    C.  H.  Mester.     Providence,  R.  I.  210 

WCCO    Washburn-Crosby  Co     Anoka,  Minn.  416 
WCLO    C.  E.  Whitmore..._       Camp  Lake,  Wise.  231 
WCLS     H.  M.  Couch.     _   _   Joliet,  111.  214 

WCOA    City  of  Pensacola   Pensacola,  Fla.  222 
WCSH    Henry  P.  Rines.     Portland,  Maine  256 
WCSO     Wittenberg  College.     Springfield,  Ohio  248 
WCWS    Chas.  W.  Selene  (Portable)..   _   Providence,  R.  I.  210 
WCX       Free  Press  and  Jewett  R.  &  P.  Co   Detroit,  Mich.  517 

WDAD    Dad's  Auto  Accessories,  Inc     Nashville,  Tenn.  226 
WDAE    Tampa  Daily  Times     _   _.._   Tampa,  Fla.  273 
WDAF     Kansas  City  Star     — Kansas  City,  Mo.  366 

WDAG    J.  Laurence  Martin     _.._   Amarillo,  Texas  263 
WDAH    Trinity  Methodist  Church...     El  Paso,  Texas  268 
WDAY    Radio  Equipment  Corp     Fargo,  N.  Dak.  261 
WDBE    Gilham-Schoen  Elec.  Co._.._   Atlanta,  Ga.  270 
WDBJ     Richardson  Wayland  Elec.  Corp   Roanoke,  Va.  229 
WDBK    M.  F.  Broz.       Cleveland,  Ohio.  227 

WDBO    Ro.lins  College,  Inc       Winter  Park,  Fla.  240 
WDBZ     Boy  Scouts,  City  HalL     _   Kingston,  N.  Y.  233 

WDEL    Wilmington  Elec.  Specialty  Co.   Wilmington,  Del.  266 
WDGY  Dr.  George  W.  Young.     ....Minneapolis,  Minn.  263 
WDOD    Chattanooga  Radio  Co.,  Inc     Chattanooga,  Tenn.  256 
WDRC    Doolittle  Radio  Corp     -   New  Haven,  Conn.  268 
WDWF    Dutee  Wilcox  Flint,  Inc     — Cranston,  R.  I.  441 
WDZ       J.  L.  Bush     Tuscola,  111.  278 
WEAF  American  Telephone  &  Telegraph  Co..New  York,  N.  Y.  491 
WEAI      Cornell  University   Ithaca,  N.  Y.  254 
WEAM    Bor.  of  N.  Plainfield.     North  Plainfield,  N.  J.  261 

WEAN    Shepard  Co.   Providence,  R.  I.  270 
WEAO    Ohio  State  University.-   _   Columbus,  Ohio  294 
WEAR    Goodyear  Tire  and  Rubber  Co   Cleveland,  Ohio  389 
WEAU     Davidson  Bros.  Co   Sioux  City,  Iowa  275 
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Modulator  Plug  Handy  for 
Cutting  Interference 

GENTRALAB  has  added  an- 
other item  to  its  popular  list 

of  resistances,  this  being  a  modu- 
lator plug.  It  is  a  variable  re- 

sistance unit  incorporated  into  a 
phone  plug  and  serves  as  a 
means  of  cutting  down  the  vol- 

ume of  reception  without  re- 
course to  extra  jacks  in  the  re- 

ceiver. 
The  device  is  illustrated  above. 

On  test  at  the  Radio  Age  labora- 
tory it  was  found  especially  de- 

sirable on  short  wave  work 

(code)  where  by  means  of  alter- 
ing the  resistance  of  the  modu- 

lator plug  it  was  possible  to  elim- 
inate interfering  stations  by  dim- 
ming them  out  against  a  stronger 

signal.  It  also  served  happily  in 
cutting  down  somewhat  power 

line  leak  signals  in  the  back- 
ground. On  broadcast  reception 

it  also  helped  in  cutting  down  the 

background  noise  so  desired  sig- 
nals could  come  through  with 

good  clarity. 

Cushioned  Tubes  Made 

by  Van  Home 
TO  ELIMINATE  microphonic 

noises  in  tubes  in  a  novel 
manner  the  Van  Home  Co.  has 

designed  a  ring  of  soft  resilent 

crepe  rubber  which  is  incorpor- 
ated into  the  base  of  the  tube. 

According  to  the  tests  made  on 
the  new  method  of  tube  mount- 

ing the  rubber  cushion  eliminat- 
es all  mechanical  vibrations  of 

the  tube  and  also  prevents  sym- 
pathetic vibrations  from  the  set 

and  loud  speaker  acting  upon 
the  tube. 

Since  the  crepe  rubber  ring  is 
incorporated  in  the  base  of  the 
tube  no  change  in  wiring  is 
necessary.  The  tube  fits  any 
sockets  and  has  the  standard 

UX  type  prongs. 

Breaking  the  Neck  of  the  Bottle 

R-200 

Amplifying  Transformer 
Is  your  amplifier  like  the  neck  of  a  bottle  checking 
and  cramping  the  flow  of  music  and  causing  your 
reproducer  to  emit  forced  and  distorted  programs? 
Upon  your  selection  of  amplifying  transformers 
depends  the  success  of  your  receiver  as  a  musical 
instrument. 

The  Thordarson  R-200  amplifier  is  designed  for  the 
musical  epicure.     It  provides  for  the  free  and  un- 

distorted    flow    of    all    notes 

atr'freTcncy      fr°m  weh  into  the    bass  up past  the  highest  notes  of  the ■hfytng     Iran,-         musical    gcale         Wjth    the    R. 
200,  the  heretofore  "bottled 
tones"  now  come  through 
with  full  volume  and  timbre. 

Write  for  Descriptive  Circular 

THOMSON 

Modulation  and  micr 

phone  transformers 
Raytheon  B-eliminat< 

transformers  and  choki 

There  are  more  Thordarson 

amplifying  transformers 
used  in  leading  manufac 
lured  sets  than  all  compel 
itive  transformers  com 
bined.  Specified  wher 
ever  tone  quality  is  para 

Transformer  specialists  since  1895 

World's  oldest  and  largest  exclusive  transformer  makers 

Huron  &  Kingsbury  Sts. 
Chicago 

RADIO  AGE  SUBSCRIPTION  BLANK 
Radio  Age,  Inc. 

500  North  Dearborn  Street Chicago $2.50  A  YEAR 

Gentlemen:    Please  enter  my  subscription  f or  RADIO  AGE,  the  Magazine  of  the 

Send  cash,  money  order  or  draft.                                    (6-26) 
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WEBC  Walter  Cecil  Bridges   Superior,  Wise.  242 
WEBD  Electrical  Equip.  &  Service  Co   Anderson,  Ind.  246 
WEBE  Roy  W.  Waller.   Cambridge,  Ohio  234 
WEBH  Edgewater  B.  H.  &  Herald  Examiner   Chicago,  111.  370 
WEBJ  Third  Avenue  Railway  Co.     _...New  York,  N.  Y.  273 
WEBL  Radio  Corp.  of  America  (Portable)....New  York,  N.  Y.  226 
WEBQ  Tate  Radio  Corp   Harrisburg,  111.  226 
WEBR  H.  H.  HowelL   Buffalo,  N.  Y.  244 
WEBW  Beloit  College.   Beloit,  Wise.  268 
WEBZ  Savannah  Radio  Corp.   Savannah,  Ga.  263 
WEEI  The  Edison  Elec.  Illuminating  Co   Boston,  Mass.  349 
WEHS  Robert  E.  Hughes.   Evanston,  111.  203 
WEMG  Emanuel  Missionary  College....Berrien  Springs,  Mich.  285 

WENR  All-American  Radio  Corp.   Chicago,  111.  266 
WEW  St.  Louis  University.   St.  Louis,  Mo.  248 
WFAA  Dallas  News  &  Dallas  Journal.   Dallas,  Tex.  476 
WFAM  Times  Publishing  Co     St.  Cloud,  Minn.  273 
WFAV  University  of  Nebraska.   Lincoln,  Neb.  275 
WFBC  First  Baptist  Church   Knoxville,  Tenn.  250 
WFBD  Gethsemane  Baptist  Church   Philadelphia,  Pa.  234 
WFBE  John  Van  De  Walle   Seymour,  Ind.  226 
WFBG  The  Wm.  F.  Gable  Co.   Altoona,  Pa.  278 
WFBH  Concourse  Radio  Corp.,   Richmond  Hill,  N.  Y.  273 

WFBJ  St.  John's  University   Collegeville,  Minn.  236 
WFBL  Onondaga  Hotel  Co.   Syracuse,  N.  Y.  252 
WFBM  Merchants  Heat  &  Light  Co.   Indianapolis,  Ind.  268 
WFBR  Fifth  Inf.  Md.  Nafl  Guard.   Baltimore,  Md.  254 

WFBZ  Knox  College.   Galesburg,  111.  254 
WFDF  F.  D.  Fallain   Flint,  Mich.  234 
WFI  Strawbridge  and  Clothier.     Philadelphia,  Pa.  394 
WFKB  F.  K.  Bridgman   Chicago,  111.  217 
WFRL  Robert  Morrison  Lacey   Brooklyn,  N.  Y.  205 
WGAL  Lancaster  Elec.  Supply  &  Const.  Co.   Lancaster,  Pa.  248 
WGBB  Harry  H.  Carman.       Freeport,  N.  Y.  244 
WGBG  First  Baptist  Church.   Memphis,Tenn.  278 
WGBF  Fink  Furniture  Co     Evansville,  Ind.  236 
WGBI  Scranton  Broadcasters,  Inc       Scranton,  Pa.  240 
WGBM  Theodore  N.  Saaty       Providence,  R.  I.  234 
WGBR  George  S.  Ives   Marshfield,  Wis.  229 
WGBS  Gimbel  Brothers       New  York,  N.  Y.  316 

WGBU  Florida  Cities  Finance  Co..._...Fulford  By-The-Sea,  Fla.  278 
WGBX  University  of  Maine   Orono,  Me.  234 
WGCP  D.  W.  May,  Inc       Newark,  N.  J.  252 
WGES  Coyne  Electrical  School   Oak  Park,  111.  250 
WGHB  G.  H.  Bowles  Developments   Clearwater,  Fla.  266 
WGHP  G.  H.  Phelps       Detroit,  Mich.  270 
WGMU  A.H.Grebe&Co.Inc.,(Portable)..RichmondHill,N.Y.  236 
WGN  The  Tribune   Chicago,  111.  303 
WGR  Federal  T.  and  T.  Co   Buffalo,  N.  Y.  319 
WGST  Georgia  School  Technology     Atlanta,  Ga.  270 
WGY  General  Elec.  Co   Schenectady,  N.  Y.  379 
WHA  University  of  Wisconsin   Madison,  Wis.  535 
WHAD  Marquett  Univ.  &  Milw.  Journal.   Milwaukee,  Wis.  275 
WHAM  Univ.  of  Rochester  (Eastman  S.  of  M.)..Rochester,  NY.  278 
WHAP  W.  H.  Taylor  Finance  Corp   Brooklyn,  N.  Y.  240 
WHAR  Seaside  House   Atlantic  City,  N.  J.  275 

WHAS  Courier-Journal  &  Louisville  Times   Louisville,  Ky.  400 
WHAZ  Rensselaer  Polytechnic  Institute...-     Troy,  N.  Y.  379 
WHB  Sweeney  School  Co.   Kansas  City,  Mo.  366 
WHBA  C.  C.  Shaffer     Oil  City,  Pa.  250 
WHBC  Rev.  E.  P.  Graham.       Canton,  Ohio  254 
WHBD  Chas.  W.  Howard   Bellfontaine,  Ohio  222 
WHBF  Beardsley  Specialty  Company     Rock  Island,  111.  222 
WHBG  John  S.  Skane   Harrisburg,  Pa.  231 
WHBH  Culver  Military  Academy   Culver,  Ind.  222 
WHBJ  Lauer  Auto  Co       Ft.  Wayne,  Ind.  234 
WHBL  C.  L.  Carrell   Chicago,  111.  216 
WHBM  C.  L.  Carrell,  (Portable  Station)     Chicago,  111.  216 
WHBN  First  Ave.  Methodist  Church._   St.  Petersburg,  Fla.  238 
WHBP  Johnstown  Automobile  Co   Johnstown,  Pa.  256 

WHBQ  St.  John's  M.  E.  Church  South.   Memphis  Tenn.  233 
WHBU  Riviera  Theatre  &  Bing's  Clothing   .....Anderson,  Ind.  219 
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WHBW  D.  R.  Kienzle   Philadelphia,  Pa.  216 

WHBY  St.  Norbert's  College.   West  de  Pere,  Wis.  250 
WHDI  W.  H.  Dunwoody  Ind.  Institute   Minneapolis.Minn.  278 
WHEC  Hickson  Electric  Co.,  Inc   Rochester,  N.  Y.  258 
WHK  The  Radio  Air  Service  Corp.   Cleveland,  Ohio  273 
WHN  George  Schubert       New  York,  N.  Y.  361 

WHO  Banker's  Life  Co   Des  Moines,  la.  526 
WHT  Radiophone  Broadcasting  Corp   Deerfield,  111.  238  . 
WHT  Radiophone  Broadcasting  Corp   Deerfield,  111.  400 
WIAD  Howard  R.  Miller   Philadelphia,  Pa.  250 
WIAS  Home  Electric  Co   Burlington,  Iowa  254 

WIBA  The  Capital-Times  Studio     Madison,  Wis.  236 

WIBG  St.  Paul's  Protestant  E.  Church   Elkins  Park,  Pa.  222 
WIBH  Elite-Radio  Stores     _   New   Bedford,   Mass.  210 
WIBI  Frederick  B.  Zitteli,  Jr   Flushing,  N.  Y.  219 
WIBJ  C.  L.  Carrell  (Portable).-     Chicago,  111.  216 
WIBM  Billy  Maine  (Portable)   Chicago,  111.  216 
WIBO  Nelson  Brothers.;       Chicago,  111.  226 
WIBR  Thurman  A.  Owings     Werton,  W.  Va.  246 
WIBS  T.  F.  Hunter  (portable)   Elizabeth,  N.  J.  203 
WIBU  The  Electric  Farm.   _.._       Poynette,  Wis.  222 
WIBW  Dr.  L.  L.  DilL   Logansport,  Ind.  220 

WIBX  Grid-Leak,   Inc     Utica,   N.   Y.  205 
WIBZ  A.  D.  Trum.   .   Montgomery,  Ala.  231 
WIL  Benson  Radio  &  The  Star   St.  Louis,  Mo.  273 
WIOD  Wonderful  Isle  of  Dreams.   Miami,  Fla.  248 
WIP  Gimbel  Bros         Philadelphia,  Pa.  508 

WJAD  Jackson's  Radio  Eng.  Laboratories     Waco,  Texas  353 
WJAG  Norfolk  Daily  News.   Norfolk,  Nebr.  270 
WJAK  Clifford  L.  White.-       Kokomo.Ind.  254 
WJAM  D.  M.  Perham.   Cedar  Rapids,  Iowa  268 
WJAR  The  Outlet  Co.  (  J.  Samuels  &  Bro.)....Providence,  R.  I.  306 
WJAS  Pittsburgh  Radio  Supply  House   Pittsburgh,  Pa.  275 
WJAX  City  of  Jacksonville.   Jacksonville,  Fla.  337 
WJAZ  Zenith  Radio  Co     Mt.  Prospect,  111.  322 
WJBA  D.  H.  Lentz,  Jr         Joliet,  111.  207 
WJBB  Financial  Journal   St.   Petersburg,  Fla.  254 
WJBC  Hummer  Furniture  Co   LaSalle,  111.  234 
WJBI  Robert  S.  Johnson   :   Red  Bank,  N.  J.  219 
WJBK  E.  F.  Goodwin       _   -...Ypsilanti,  Mich.  233 
WJBL  Wm.  Gushard  Dry  Goods  Co     Decatur,  111.  270 
WJBO  Valdemar  Jensen...-   _     New  Orleans.  La.  268 
WJBR  Geusch  and  Stearns   Omro,  Wis.  227 
WJBU  Bucknell  University     Lewisburg,  Pa.  211 

WJJD  Supreme  Lodge,  L.  O.  of  Moose.-   Mooseheart,  111.  370 
WJR  Jewett  Radio  &  Phon.  Co.  &  D.  F.  P.   Pontiac,  Mich.  517 
WJY  Radio  Corp.  of  America   New  York,  N.  Y.  405 
WJZ  Radio  Corp.  of  America   New  York,  N.  Y.  454 
WKAF  WKAF  Broadcasting  Co   Milwakuee,  Wis.  261 
WKAO  Radio  Corp.  of  Porto  Rico   San  Juan,  P.  R.  341 
WKAR  Michigan  State  College     East  Lansing,   Mich.  285 
WKAV  Laconia  Radio  Club     Laconia,  N.  H.  224 

WKBB  Sanders  Bros   Joliet,  111.  214 
WKBE  K.  &  B.  Electric  Co   Webster,  Mass.  231 
WKBG  C.  L.  Carrell  (Portable)   Chicago,  111.  216 
WKRC  Kodel  Radio  Corp...-   _.._     Cincinnati,  Ohio  326 
WKRC  Kodel  Radio  Corp       J.Cincinnati,  Ohio  422 
WKY  WKY  Radio  Shop   Oklahoma  City,  Okla.  275 
WLAL  First  Christian  Church     Tulsa,  Okla.  250 

WLAP  Wm.  V.  Jordan     Louisville,  Ky.  275 
WLAQ  Arthur  E.  Shilling   Kalamazoo,  Mich.  283 
WLB  University  of  Minnesota   -...Minneapolis,  Minn.  278 
WLBL  Bureau  of  Marketing   Stevens  Point,  Wis.  278 
WLIB  Liberty  Magazine     Elgin,  111.  303 
WLIT  Lit  Bros     _     Philadelphia,  Pa.  394 
WLS  Sears  Roebuck  &  Co._   _.._       Crete,  111.  345 
WLSI  Lincoln  Studios       _   Cranston,  R.  I.  441 
WLTS  Lane  Technical  High  SchooL   _   -...Chicago,  111.  258 
WLW  Crosley  Mfg.  Co   Cincinnati,  Ohio  422 
WLWL  Miss.  Society  of  St.  Paul  the  Apostle....New  York,  N.  Y.  288 
WMAC    C.  B.  Meredith.       Casenovia,  N.  Y.  275 
WMAF    Round  Hills  Radio  Corp   Dartmouth,  Mass.441 
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An  Efficient  Long  Wave 

Receiver 

(Continued  from   page   16) 

necessary     wiring     or     binding 
posts  being  employed. 

The  testing  of  the  receiver  is 

extremely  simple — being  similar 
in  all  respects  to  the  test  of  an 
ordinary  tuned  r.  f.  receiver. 

In  operation,  however,  there 
are  one  or  two  points  to  be 
observed.  Trans-oceanic  tele- 

phony is  generally  effected  by 
means  of  single  side  band  trans- 

mission. This  means  that  the 
wave  transmitted  from  the 

transmitting  station  is  minus 
one  set  of  side  bands  which 

are  unnecessary  in  transmission 
as  well  as  the  carrier  which  has 
also  been  eliminated.  Obviously, 

for  satisfactory  reception,  a  lo- 
cal carrier  must  be  provided  by 

the  receiving  station.  This  is  ac- 
complished very  simply  by  caus- 

ing the  r.  f.  amplifier  to  oscillate. 

This  adjustment  is  in  turn  ef- 
fected by  cutting  out  resistance 

in  the  resistor  until  squeals  can 
be  heard  as  the  receiver  is  tuned. 
It  will  be  noticed  that  these 

squeals  in  most  cases,  instead  of 
varying  in  pitch  or  being  steady 
as  in  the  regular  broadcast  fre- 

quency spectrum,  will  be  broken 
up  into  dots  and  dashes.  These 
squeals  indicate  that  some  of  the 
longer  wave  telegraph  stations 
are  being  received,  and  if  the 
operator  is  acquainted  with  the 

Continental  code  he  may  inter- 
pret these  signals  quite  easily. 

When  a  long  wave  radiophone 
station  is  encountered,  the  squeal 
received  will  vary  in  pitch  or  will 
be  perfectly  steady.  It  will  not 

appear  and  disappear  period- 
ically, however.  In  the  case  of 

suppressed  side  band  and  carrier 
transmission  where  only  one  side 
band  is  radiated,  it  will  be  neces- 

sary to  adjust  the  receiver  in  an 
oscillating  condition  to  a  zero 

beat  position.  At  this  adjust- 
ment the  signal  will  come  through 

without  distortion.  It  can  be 
easily  found  in  operation. 

If  the  operator  prefers  some- 
what better  efficiency,  it  can  be 

obtained  by  using  a  separate  os- 
cillator and  preventing  the  re- 
ceiver itself  from  oscillating. 

Such  an  oscillator  would  consist 

of  a  .001  variable  condenser  con- 
nected across  a  500  turn  honey- 

comb coil.  One  end  of  the  honey- 
comb coil  would  connect  to  the 

grid  of  a  vacuum  tube  while  the 
other  end  would  connect  to  the 

negative  side  of  the  22i/2  volt 
battery,  the  positive  side  of  this 
battery  being  connected  to  the 
plate  of  the  tube.  This  B  battery 

should  be  bypassed  by  a  .002  con- 
denser or  larger,  if  possible.  A 

center  tap  taken  out  from  the  ap- 
proximate center  of  the  honey- 

comb coil  should  be  connected  to 

the  negative  side  of  the  vacuum 
tube  filament,  the  circuit  of  which 

is  completed  through  an  A  bat- 
tery and  rheostat.  Such  an  os- 

cillator may  be  coupled  to  the  re- 
ceiver proper  by  means  of  a  small 

25  to  50  turn  honeycomb  coil  con- 
nected in  series  with  the  antenna 

lead  of  the  receiver,  and  com- 
paratively tightly  coupled  to  the 

oscillator  inductance. 

In  operating  the  receiver  with 
an  external  oscillator,  it  is  prob- 

ably at  first  simplest  to  tune  the 
receiver  to  the  signal  when  it  is 
in  an  oscillating  condition.  The 
modulator  would  then  be  retarded 

until  the  receiver  stops  oscillat- 
ing, whereupon  the  oscillator 

tube  should  be  lit  and  the  oscil- 
lator condenser  adjusted  until 

the  signal  reappears  in  satisfac- 
tory undistorted  fashion.  The 

oscillator  is  then  functioning  as 

a  miniature  transmitter  supply- 
ing the  carrier  frequency  for  the 

incoming  signal  which  was  omit- 
ted by  the  transmitting  station. 

The  reason  for  this  elimination  is 
that  on  the  longer  wave  lengths 
the  available  transmission  chan- 

nels are  very  few  due  to  the 
comparatively  narrow  frequency 

range  available.  Thus,  in  ordi- 
nary speech  transmission  neces- 

sitating a  frequency  range  of 

from  100  to  3,000  cycles,  an  ac- 
tual band  of  6,000  cycles  would 

be  required  for  an  ordinary  trans- 
mitter. For  a  single  side  band 

transmitter  a  range  of  only  2,900 

cycles  would  be  required  or  less 
than  half.  From  this  it  is  evi- 

dent that  single  side  band  trans- 
mission permits  of  advantageous 

conservation  of  available  trans- 
oceanic telephone  channels  at 

the  longer  waves — say,  from  3,- 
000  meters  up. 

2 A&B  Battery  £ 

ChargerONir 
SATISFACTION  GUARANTEED 

Charges  any  type  of 
storage  A  or  B  battery, 
using  a  few  cents  worth 
of  ordinary  house  cur- 

rent, either  alternating 
or  direct.  Cannot  injure 

battery.  Tested  and  ap- 
proved by  Radio  News 

Laboratories.  Com- 

plete directions  en- closed. Anyone  can 

operate.  No  expensive  "extras"  to  buy. 
Why  pay  $10.00  to  $15.00  for  a  charger  when  you 
can  get  this  splendid  GUARANTEED  R.  B. 
Charger  by  mailing  us  two  dollars  (bills,  money- 
order,  check  or  stamps)  plus  ten  cents  in  stamps  or 
coin  to  pay  mailing  costs.  Charger  will  be  sent 
postpaid.  If  you  are  not  satisfied,  return  within 
five  days  and  we  will  refund  your  money.  Order 
at     once — TODAY. 

R.  B.  SPECIALTY  COMPANY 
Dept.  700,   308  East  Third  St.,  Cincinnati,  Ohio 

SENSITIVITY 
MEASUREMENT! 

The  Silver-Marsnail  Laboratories  have  perfected 
a  new  and  radical  method  of  transformer  measuring 
that  insures  an  unbelievable  degree  of  selectivity 
and  sensitivity  to  weak  signals.  All  210  long 
wave,  interstage  and  211  tuned  transformers  are 
now  measured  by  this  remarkable  system.  Price 
singly  or  in  matched  groups  $6.00  each. 
For  those  experimenters  desiring  to  avail  them- 

selves of  this  special  service,  S-M  transformers 
will  be  measured  and  matched  at  50c  each.  All 
other  makes  at  $1  each,  when  returned  accom- 

panied by  remittance. 

See  S -NT farts  At   Your  Dealers 

Silver-Marshall,  Inc. 
850  W.  Jackson  Blvd. Chicago 

BECOME  ARMMOIXPIRI it  3  MONTHS STVDY\ 

ztnont, 
ieaex'b'ow'tS  oetti 

We  have  a  few  * 

hundred  nation-  <P 
ally  known  loud 
speakers  which retail  at  $12.00. 

Bell  12  in.  diam- 
eter, 25  in.  high. 

Loud— Clear  —  Mellow 
Each  Speaker  Guaranteed 

Send  only  S5.00  exp.  or  postal  money  order. 
We  Pay  All  Express  Charges 

AETNA  RADIO  CO.,  31  East  End  Ave.,  N.  Y.  City 

5
0
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WMAK  Norton  Laboratories   Lockport,  N.  Y.  266 
WMAL    M.  A.  Lesse  Optical  Co.   Washington,  D.  C.  213 
WMAN  First  Baptist  Church   Columbus,  Ohio  278 
WMAQ  Chicago  Daily  News.       Chicago,  111.  447 
WMAY  Kingshighway  Presbyterian  Church..._.St.  Louis,  Mo.  248 
WMAZ    Mercer  University.   Macon,  Ga.  261 
WMBB   American  Bond  &  Mortgage  Co..     Chicago,  111.  250 
WMBC   Michigan  Broadcasting  Co   Detroit,  Mich.  256 
WMBF    Miami  Beach  HoteL   Miami  Beach,  Fla.  384 
WMC      Commercial  Appeal   Memphis,  Tenn.  500 
WMCA   Hotel  McAlpin(GreenleySq.  Hotel  Co.). New  York,  N.Y.  341 
WNAB    Shepard  Stores     Boston,  Mass.  250 
WNAC    Shepard  Stores   Boston,  Mass.  280 
WNAD    University  of  Oklahoma     Norman,  Okla.  254 
WNAL    Omaha  Central  High  SchooL   Omaha,  Nebr.  258 
WNAT    LenningBros.  Co.  (Frederick Lenning). Philadelphia,  Pa.  250 
WNAX    Dakota  Radio  Apparatus  Co.   Yankton,  S.  Dak.  244 
WNBH    New  Bedford  HoteL   New  Bedford,  Mass.  248 
WNJ        Radio  Shop.     Newark,  N.  J.  252 
WNOX    Peoples  Tel.  &  Tel.  Co   Knoxville,  Tenn.  268 
WNRC  W.  B.  Nelson   Greensboro,  N.  C.  224 
WNYG    Dept.  of  Plant  &  Structures.   New  York,  N.  Y.  526 
WOAI     Southern  Equipment  Co   San  Antonio,  Texas  394 
WO  AN    Vaughn  Con.  of  Music   Lawrenceburg,  Tenn.  283 
WOAW  Woodman  of  the  World.     Omaha,  Nebr.  526 
WOAX    Franklyn  J.    Wolff     Trenton,  N.  J.  240 
WOC       Palmer  School  of  Chiropractic   Davenport,  Iowa  484 
WOCL    A.  E.  Newton     _     Jamestown,  N.  Y.  275 

WODA    James  K.  O'Dea.         Paterson,  N.  J.  224 
WOI        Iowa  State  College   Ames,  Iowa  270 
WOK       Neutrowound  Radio  Mfg.  Co   Homewood,  111.  217 
WOKO   Otto  Baur.     New  York,  N.  Y.  233 
WOO       John   Wanamaker.     Philadelphia,    Pa.  508 
WOOD  Grand  Rapids  Radio  Co   Grand  Rapids,  Mich.  242 
WOO       Unity  School  of  Christianity   Kansas  City,  Mo.  278 
WOR       L.  Bamberger  and  Co   Newark,  N.  J.  405 

WORD    People's  Pulpit  Assn.   Batavia,  111.  275 
WOS  •    State  Market  Bureau       Jefferson  City,  Mo.  441 
WOWL   Owl  Battery  Company   New  Orleans,  La.  270 
WOWO  Main  Auto  Supply  Co   Fort  Wayne,  Ind.  227 
WPAK    N.  D.  Ag.  College...-   Agricultural  College,  N.  D.  275 
WPCC     North  Shore  Cong.  Church     Chicago,  111.  258 
WPDQ    H.  L.  Turner..._       Buffalo,  N.  Y.  205 

WPG       The  Municipality  of  Atlantic  City. .Atlantic  City,  N.  J.  300 
WPRC     Wilson  Printing  &  Radio    Co   Harrisburg,  Pa.  216 
WPSC     Pennsylvania  State  College     State  College,  Pa.  261 
WQAA    Horace  A.   Beale,  Jr     Parkersburg,   Pa.  220 
WQAC  Gish  Radio  Service     Amarillo,  Tex.  234 
WQAE    Moore  Radio  News  Station   Springfield,  Vt.  246 
WQAM  Electrical  Equipment  Co.     _   Miami,  Fla.  263 

WQAN    Scranton  Times.   •   Scranton,  Pa.  250 
WQAO    Calvary  Baptist  Church   New  York,  N.  Y.  360 
WQJ        Calumet  Rainbo  Broadcasting  Co   Chicago,  111.  447 
WRAF    The  Radio  Club  (Inc.)     LaPorte,  Ind.  224 
WRAK  Economy  Light  Co   Escanaba,  Mich.  256 
WRAM   Lombard   College   Galesburg,    111.  244 
WRAV     Antioch   College   Yellow  Springs,   Ohio  263 
WRAW  Horace  D.  Good.   Reading,  Pa.  238 
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WRAX    Flaxoh's  Garage.   Gloucester  City,   N.  J.  268 
WRBC    Immanuel  Lutheran  Church.   Valparaiso,   Ind.  278 

WRC       Radio  Corp.  of  America   Washington,  D.  C.  468 
WRCO    Wynne  Radio  Co       Raleigh,  N.  C.  252 

WREC    Wooten's  Radio  &  Electric  Co   Coldwater,  Miss.  254 
WREO    Reo  Motor  Car  Co..._     Lansing,  Mich.  285 
WRHF    Radio  Hospital  Fund.     Washington,  D.  C.  256 
WRHM  Rosedale  Hospital,  Inc   Minneaoplis,  Minn.  252 
WRK       Doron  Bros   Hamilton,  Ohio  270 
WRM      University  of  Illinois     Urbana,  111.  273 

WRMU  A.  H.  Grebe  &  Co.,  Inc.,M.Y."MU-l"..NewYork,N.Y.  236 
WRNY    Experimenter  Publishing  Co.   New  York,  N.  Y.  258 
WRR       Municipal  Station   Dallas,  Tex.  246 
WRST     Radiotel  Mfg.  Co.,  Inc   Bay  Shore,  N.  Y.  216 
WRVA    Larus  &  Brother  Co.,  Inc   Richmond,  Va.  256 
WRW      Tarrytown  Radio  Res.  Labs   Tarrytown,  N.  Y.  273 
WSAI      United  States  Playing  Card  Co   Cincinnati,  Ohio  326 
WSAJ     Grove  City  College   Grove  City,  Pa.  229 
WSAN    Allentown  Call  Publisher  Co   Allentown,  Pa.  229 
WSAR     Daughty  &  Welch  Electrical  Co._...Fall  River,  Mass.  254 
WSAU    Camp    Marien.     Chesham,   N.   H.  229 
WSAX    Zenith  Radio  Corp.  (Portable)   Chicago,  111.  268 
WSAZ     Chase  Electric  Shop.   Pomeroy,  Ohio  244 
WSB        Atlanta  Journal.   Atlanta,  Ga.  428 
WSBC     World  Battery  Co,   !   Chicago,  111.  210 
WSBF     Stix-Baer-Fuller  D.  G.  Co   St.  Louis,  Mo.  273 
WSBT     South  Bend  Tribune   South  Bend,  Ind.  275 
WSDA    Seventh  Day  Adventist  Church..._...New  York,  N.  Y.  263 

WSKC    World's  Star  Knitting  Co   Bay  City,  Mich.  261 
WSM       Nashville  Life  &  Accident  Ins.  Co.   Nashville,  Tenn.  283 
WSMB    Saenger  Amuse.  Co.  &  Maison  B.  Co..New  Orleans,  La.  319 
WSMH   Shattuck  Music  House   Owosso,  Mich.  240 
WSMK  S.  M.  K.  Radio  Corp   Dayton,  Ohio  275 
WSOE     School  of  Engineering   Milwaukee,  Wise.  246 
WSRO     Radio  Company.   Hamilton,  Ohio  252 
WSSH  Tremont  Temple  Bap.  Church   Boston,  Mass.  261 
WSUI      State  University  of  Iowa   Iowa  City,  Iowa  484 
WSVS     Seneca  Vocational  School   Buffalo,  N.  Y.  219 
WSWS   Illinois  Broadcasting  Corp     Wooddale,  111.  275 
WTAB     Fall  River  Daily  Herald  Publishing  Co..Fall  River,  Mass.  266 
WTAD    Robt.   E.   Compton.   Carthage,   111.  236 
WTAG    Telegram  Pub.  Co   Worcester,  Mass.  268 
WTAL    Toledo  Radio  &  Electric  Co   Toledo,  Ohio  252 
WTAM   Williard  Storage  Battery  Co   Cleveland,  Ohio  389 
WTAP     Cambridge  Radio  &  Electric  Co..._   Cambridge,  111.  242 
WTAQ    C.  S.  Van  Gordon   Eau  Claire,  Wise.  254 
WTAR    Reliance   Electric   Co   Norfolk,   Va.  261 
WTAW  Agricultural  &  Mech.Col.of  Texas..CollegeSta., Texas  270 
WTAX    Williams   Hardware   Co       Streator,   111.  231 
WTAZ     Thomas  J.  McGuire   Lambertville,  N.  J.  261 
WTIC      Travelers  Insurance  Co   Hartford,  Conn.  476 
WWAD  Wright  &  Wright   (Inc.)   Philadelphia,   Pa.  250 
WWAE   Electric  Park.       Plainfield,  111.  242 
WWAO  Michigan  College  of  Mines   Houghton,  Mich.  263 
WWGL  Radio  Engineering  Corp..._   Richmond  Hill,  N.  Y.  213 
WWI       Ford  Motor  Co   Dearborn,  Mich.  266 
WWJ       Detroit  News   Detroit,  Mich.  353 

WWL      Loyola  University.   New  Orleans.  La.  275 

Use  the  Log -a -Wave  Chart 
on  Page  64 
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Radio  Taste  Seems  to  Vary 
With  the  Hour 

(Continued  from  page  32) 

times,  without  a  hitch  and  with- 
out disturbing  delays. 

This  program  of  consistent, 
dance  music,  each  band  with  a 
style  of  its  own,  has  created  a 
great  deal  of  interest  all  over 
the  country  as  is  evidenced  by 
the  great  amount  of  correspond- 

ence that  floods  the  station,  con- 
gratulating it  upon  having 

chosen  a  special  style  of  pro- 
gram that  can  be  tuned  at 

great  distances  with  clarity  and 
can  always  be  tuned  when  good 
dance  music  is  wanted.  This 
and  the  fact  that  the  programs 
are  so  congenially  presented 

by  George  Allen — of  the  "smil- 
ing voice" — has  done  much  to 

make  WOK  the  popular  station 
it  is  today. 
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Worked  9BHX 
RADIO  AGE  is  now  on  the 
air  on  one  of  the  amateur 
bands  with  a  low  power 
storage  battery  operated 
C.W.set.  We  will  be  glad 
to  qsr  messages  any  time 
you  are  qso  with  us. 

Operator  "HX"  at  9BHX, located  in  the  RADIO 
AGE  laboratory,  reports 
working  the  following  am- 

ateurs with  the  short  wave 
transmitter  (40  meters) 
now  in  operation  at  that 
location : — 
The  period  covers  from  the 
21st  of  April  to  May  2. 

40C 
2CXL 
4BY 
2APJ 

2KG 
8DNF 
8BF, 
4ZA1 
9UB 
C4DT 

Greatest  Radio  Log! 
Showing  over  500  Stations  and  correot  location 

with  BOOK  of  Our  PRESIDENTS 

with  48  States  of  Union  ̂   Map 
Picture  and  Biography  of  Presidents  All  for50c 
Splendid  information  on  all  States  coin  or  mo. 

JAENICKEN  CO.,  727  S. Dearborn,  Chicago 

THE    RADIO    AGE 

BUYERS' 
SERVICE 

What  do  you  want  to  purchase  in the  radio  line?    Let  RADIO  AGE  save 
you  time  and  money  by  sending  in  the  coupon  below.     Enter  the  number  of 
the  article  you  would  like  to  know  more  about  in  the  spaces  provided  in  the 
coupon. 

1    "A"  Batteries,  all  kinds 

45 

Jacks 

2  Aerials 

46 

Jars,  battery 

(a)  Loop 

47 

Keys,   transmitting 

(b)  Outdoor 

48 

Knobs 
3  Ammeters 

49 

Laboratories,  testing 
4   Amplifiers 50 Lightning  arresters 
5   "B"  batteries,  all  kinds 51 Loud  speakers 
6     Batteries    (A  and  B) 52 Lugs,    battery 

(a)  Dry 

53 

Meters,  all  types 

(b)  Wet 
54 Mica 

7   Battery  chargers 

55 

Mountings 

8   Battery  substitutes 

56 

Nuts 

(a)  "A"  battery 57 Panels 
(b)  "B"  battery 58 Paste,    soldering 

9    Battery  supplies 59 Patent  attorneys 
10   Bezels 60 Phone  connectors 
11    Binding   posts 

61 

Phonograph   adapters 
12   Books    on    radio 

62 

Plugs 

13    Broadcasting    equipment 63 Pointers 
14   Buzzers 

64 

Potentiometers 
15    "C"    batteries 65 Rectifiers 
16   Cabinets 66 Resistances,   fixed 
17   Code  practice   sets 

67 

Rheostats 
18   Coils,  all  forms 68 Scrapers,   wire 
19   Condensers,   fixed 69 Screw   drivers 
20   Condensers,  variable 70 Screws 
21    Contact  points 71 Schools,   radio 
22   Cords,  headset,  etc. 72 Sets,  transmitting 
23  Couplers,    vario,    etc. 
24  Crystals 
25  Desks 

73 Sets,    receiving 

(a)  Factory  Built  (b)  kit* 
26   Detector  (crystals) 1  Crystal 
27    Detector  tubes 2  Radio    Frequency 

28   Detector   units 3  Reflex 
29   Dials 4  Regenerative 
30  Dies 5  Super-heterodyne 
31  Drills 
32  Electrolyte 
33  Fibre 

74 
75 

Shellac 
Sockets 

34   Filters 76 Solder 

35   Fuses,   tube 77 
Supports,  aerial 

36   Grid   leaks 

78 

Switches 
37   Ground  clamps 

79 

Transformers,    a.    f. 
38   Head  phones 

80 

Transformers,  r.  f. 
39    Horns,  all   types 

81 

Transformers,    sending 

40   Hydrometers 

82 

Tubes,  all  types 

41    Inductances 83 Variometers 
42    Insulation 

84 

Wave  meters 

43    Insulators,  all  types 85 Wave    traps 

44   Irons,  soldering 86 Wire,   all  kinds 

J       RADIO  AGE  BUYERS'  SERVICE Please  see  that  I  am  supplied  with  buying  specifioa 
500  N.  Dearborn  St.,  Chicago,  111. 

ions  and  price s  on  the  articles  numbered  herewith: 

l     I     I     I    I    I     I    I    1    T~l I  am  a—  □  Dealer  □  Jobber 

Firm    [If  identified  with  Radio  industry]   

My  Occupation   _   _   „   -     

My  Name   —   —   -.. 

Address   ~     

City       ■-       State.. 

□  Mfgrs.'  Rep. 
D  Manufacturer 

.J 
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CFAC 
CFCA 
CFCF 
CFCH 
CFCK 
CFCN 
CFCR 
CFCT 
GFCU 
GFHC 
GFKC 

CFQC 
CFRC 
CFXC 
CFYC 
CHBG 
CHCM 
GHCS 
CHIC 
CHNC 
CHUC 
CHXC 
CHYC 
CJCA 
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Dominion  of  Canada 
Calgary  Herali.._     Calgary,  Alta.  434 
Toronto  Star  Pub.  &  Prtg.  Co.—   _   Toronto,  Ont.  356 
Marconi  Wireless  Teleg  Co.,  (Ltd.)  Can. Montreal,  Que.  411 
Abitibi  Power  &  Paper  Co.  (Ltd.)..Iroqouis  Falls,  Ont.  500 
Radio  Supply  Co   Edmonton,  Alta.  517 
W.  W.  Grant  (Ltd.)     Calgary,  Alta.  434 
Laurentide  Air  Service     Sudbury,  Ont.  410 
Victoria  City  Temple     -...Victoria,  B.  C.  329 
The  Jack  Elliott  (Ltd.)     Hamilton,  Ont.  341 
Henry  Birks  &  Sons     Calgary,  Alta.  434 
Thorold  Radio  Supply.-..     ._...Thorold,  Oht.  248 
The  Electric  Shop  (Ltd.)     Saskatoon,  Sask.  329 
Queens  University.         Kingston,  Ont.  450 
Westminster  Trust  Co     Westminster,  B.  C.  291 
Commercial  Radio  (Ltd.).       Vancouver,  B.  C.  411 
The  Calgary  Albertan     _.._   Calgary,  Alta.  434 
Riley  &  McCormack  (Ltd.)     Calgary,  Alta.  434 
The  Hamilton  Spectator.-   _   _   Hamilton,  Ont.  341 
Northern  Electric  Co     _   Toronto,  Ont.  357 
Toronto  Radio  Research  Society   Toronto,  Ont.  357 

International  Bible  Ass'n     Saskatoon,  Sask.  329 
R.  Booth,  Jr     — _   -...Ottawa,  Ont.  434 
Northern  Electric  Co.       Montreal,  Que.  411 

Edmonton  Journal     .Edmonton,  Alta.  511 

CJCL  A.  Couture...-     Montreal,  Que.  279 
CJGC  London  Free  Press.   London,  Ont.  329 
CKAC  La  Presse   _   _     Montreal,  Que.  411 
CKCD  Vancouver  Daily  Province.-   -...Vancouver,  B.  C.  397 
CKCK  Leader  Pub.   Co   -   _.._   -...Regina,  Sask.  476 
CKCL  Dominion  Battery  Co   Toronto.  357 
CKCO  Ottawa  Radio  Association     Ottawa,  Ont.  434 
CKCX  P.  Burns  &  Co.  (Ltd.).       Calgary,  Alta.  434 
CKFC  First  Congregational  Church.-   Vancouver,  B.  C.  411 
CKLG  Wilkinson  Electric  Co.  (Ltd.)   Calgary,  Alta.  434 

CKNC  Canadian  National  Carbon  Co     Toronto,  Ont.  357 ' 
CKOC  Wentworth  Radio  Supply  Co..._   Hamilton,  Ont.  341 
CKY  Manitoba  Tel.  System.-     Winnipeg,  Man.  384 

CNRA  Canadian  National  Railways   Moncton,  N.  B.  312 

CNRC  Canadian  National  Railways.   Calgary,  Alta.  436 

CNRE  Canadian  National  Railways.     Edmonton,  Alta.  517 

CNRM  Canadian  National  Railways...-   -...Montreal,  Que.  411 

CNRO  Canadian    National   Railways.-   .....Ottawa,   Ont.  435 

CNRR  Canadian   National  Railways    Regina,  Sask  476 

CNRS  Canadian    National    Railways.-   Saskatoon,   Sask.  329 
CNRT  Canadian  National  Railways     Toronto,  Ont.  357 

CNRV  Canadian   National   Railways.-   Vancouver,   B.   C.  291 

CNRW  Canadian   National   Railways.—   Winnipeg,   Man.  384 

Republic  of  Mexico 
CYB    Mexico  City    380  |  CYL    Mexico  City    400  |  CZE     Mexico  City.. 

PWX  Cuban  Telephone  Co   Habana  400 
2BY     Frederick  W.  Borton   Habana  315 
2CX     Frederick  W.  Borton   Habana  320 

2EV     Westinghouse  Elec.  Co.   Habana  220 

2HC  '  Heraldo  de  Cuba   Habana  275 
2HS     Julio  Power   Habana  180 
2JD     Raul  Parez  Falcon   Habana  105 
2K       Alvara  Daza   Habana  200 
2KD    E.  Sanchez  de  Fuentes   Habana  350 

2LO     London    365 

5IT      Birmingham    479 
5WA    Cardiff       _...  353 
2BE     Belfast...     440 

Republic  of  Cuba 
2LC  Luis  Casas     Habana  250 
2MG  Manuel  G.  Salas   Habana  280 
2MN  Fausto  Simon   Habana  270 
20L  Oscar  Collado   Habana  300 
2TW  Roberto  E.  Ramires   -...Habana  230 
2WW  Amadeo  Saenz   Habana  210 

5EV  Leopoldo  E.  Figueroa   Colon  360 
6BY  Jose  Ganduxe   Cienfuegos  300 
6CX  Antonio  T.  Figueroa.. ..Cienfuegos  170 

Great  Britain 
5XX  Daventry   ......1600 
2RN  Dublin   _.  390 
6BM  Bournemouth    386 
2ZY  Manchester   _      378 

6DW    Eduardo  Terry   Cienfuegos  225 
6XJ     Frank  H.Jones   Tuinucu  275 
6KW   Frank  H.Jones   Tuinucu  340 
8BY    Alberto  Ravelo   Stgo.  de  Cuba  250 
8DW    Pedro  C.  Anduz   Stgo.  de  Cuba  275 
8FU     Andres  Vinnet   Stgo.  de  Cuba  225 
12AB  Alberto  S.  de  Bustamante.Habana  240 

16AZ  Valentin  Ullivarri   Cienfuegos  200 
20K     Mario  Garcia  Velez   Habana  360 

5NO     Newcastle      404 
5SC     Glascow        422 
2BD    Aberdeen        495 

France 
YN      Lyons      550 
FL        Paris  (Eiffel  Tower)     2,650 

8AJ 
ESP 

Paris.. 
.1,780 .    458 

nt* 

USE  * 
THIS 

COUPON 

RADIO  AGE  SUBSCRIPTION  BLANK 

$2.50  A  YEAR 
Radio  Age,  Inc. 

500  North  Dearborn  Street. Chicago 

Gentlemen:     Please  enter  my   subscription  for  RADIO   AGE,  the  Magazine   of  the 

Hour,  for  one  year,  beginning  with  the   issue,  for  which  I  enclose  $2.50. 

Street  Address. 

City   

Send  cash,  money  order  or  draft. 



RADIO  AGE  for  June,  1926 The  Magazine  of  the  Hour 

63 CLASSIFIED  ADVERTISEMENTS 
If  you  have  anything  to  buy  or  sell,  don't  overlook  the  value  of  RADIO  AGE'S  classified 

advertisements.    Many  such  messages  have  paved  the  way  to  independent  incomes. 
The  classified  advertising  rates  are  but  five  cents  per  word  for  a  single  insertion.  Liberal 

discounts  are  allowed  on  three,  six  and  twelve-time  insertions,  making  rate  of  4  1-2,4  and  3  cents 
a  word  per  insertion  respectively.  Unless  placed  through  an  accredited  advertising  agency,  cash 
should  accompany  all  orders.  Name  and  address  must  be  included  at  foregoing  rates.  Minimum 
contract  charge  $1.00. 

All  classified  ads  for  the  July  issue  must  be  sent  in  by  May  25. 

AGENTS   WANTED Pecan-Orange-Fig  Groves  "On  the  Gulf."     Guaranteed 
care.     Monthly  payments.     Big  quick  returns.     Subur- 

ban Orchards,  Dept.  K,  Biloxi,  Mississippi. 

IMPROVES  summer  reception  100%.     Effarsee  marvel 
inside  antennae  gives  better  tone,  greater  selectivity, 
less  static.     Sells  to  every  radio  owner  for  only  $4.00. 
Write  today.      Fishwick   Radio  Co.,   135  Central   Park- 

way, West,  Cincinnati,  Ohio. 

$100  weekly  up.     We  want  experienced   Radio  men   to 
operate    branch    assembling    plants.       Part    or    whole 
time.     Barfield  Radio  Co.,  13  Tillery  Street,  Dept.  A.  R, 
Brooklyn,  New  York. 

Sell    Five    Tube    Radio    Sets.      Thirty    days    free    trial. 
Three  sales  weekly  pays  $90  profit.    Experience  unneces- 

CRYSTALS 

waukee,  Wisconsin. Supersensitive    Galena    Crystals:    Pound    75c    prepaid. 
ALKEMITE.       All     sensitive     Crystal*     50c.        Buskettt 
Geologist.  Joplin,  Missouri. AGENTS— STEADY  INCOME.  LARGE  Manufacturer  of 

etc.,  wishes  representatives  in  each   locality.       Manu- 
facturer direct  to  consumer.    Big  profits.    Honest  goods. 

Whole  or  spare  time.     Cash  or  credit.     Send  at  once  for 
particulars.      American    Products   Co.,    5796   American 
Bldg.,  Cincinnati,  Ohio. 

DOGS  AND  BEES 

BEAUTIFUL  REGISTERED  BULL  PUPS  $15.    Bulldogs, 
501  Rockwood,  Dallas,  Texas. 

Agents  Make  $60.00  weekly.      Distribute    quality    food 
and  toilet  preparations  among  friends  and  neighbors. 
No  money  or  experience  necessary.     Free  automobile. 
Desk   BG3.      Healtho   Products   Co.,   Cincinnati,    Ohio. 

Beekeeping  backyard  among  the  pets.     Breed  bees  that 
seldom  sting.      Build  own  supplies  cheap.      Interesting 
booklet  explains  how— dime.        Spencergrove  Apiaries, 
West  Los  Angeles,  California. 

Agents  Wanted  VANCY  Guaranteed  Radio  Tubes  with 
imported  filament  all  types  BEST  BY  TEST  also  trans- 

mitters.     Sample   tubes   $1.50   each    Post    Paid.      Send 
cash  or  money  order.     Van  Cleef-Deforest  Radio  Com- 

pany, Great  Kills,  S.  I.,  N.  Y. 

WHITE   Spitz    Puppies.      Beautiful,    Intelligent,    com- 
panionable.      Fifteen     Dollars.       Brookwood     Kennels, 

2626  East  18th  Street,  Indianapolis. 

HELP  WANTED FORDS.     60  miles  on  one  gallon  of  Gas.      It  has  been 

antees  to  increase  gas  mileage;  also  prevents  radiator 
boiling  in  summer  or  freezing  in  winter.     Cools,  Fuels, 
Decarbonizes     the     Ford     motor.       Splendid     territory 
open.    AIRLOCK  PRODUCTS,  Box  703G,  Willow  Street, 
Long  Beach,  Calif. 

RADIO    SALESMEN    and    SET    BUILDERS— We    need 
you   and   you   need   us.      If   you    are   reliable   and   well 
known  in   your  community,   we  will   appoint  you   our 
representative    and    furnish    you    with    standard    well 
advertised  sets  and  parts  at  prices  that  will  enable  you 
to  sell  at  a  handsome  profit.     Write  at  once  for  cata- 

log and  sales  plan.     Waveland  Radio  Co.,  Div.  53,  1027 
N.  State  St.,  Chicago,  111. 

MANUFACTURER'S    AGENT    calling    on    Radio-Elec- 
trical Jobbers,  Chicago  and  vicinity,  has  opening  for  3 

to   large   jobbers.      Edeistein,    1804    McCormick    Bldg., 
Chicago. 

MEN   wanting  forest   ranger,   railway  clerk   and   other 
government    positions,    write    for    free    particulars    of 
exams.     Mokane,  Dept.  B-33,  Denver,  Colo. 

Man  wanted  for  this  territory  to  sell  wonderful  value 

men's,  women's,  Children's  shoes  direct,  saving  con- 
sumer over   40%.      Experience   unnecessary.      Samples 

supplied.     Big  weekly  permanent  income.  Write  today. 
Tanners  Mfg.  Co.,  1334C  St.,  Boston,  Mass. 

INVENTIONS 

NEW   IDEAS  WANTED— Well   known   Radio  Manufac- 
turer whose  products  are  nationally  advertised  and  sold 

everywhere  wants  new  Radio  device  to  sell.     Will   pay 
outright  or  royalty  for  idea  or  invention  which  is  really 
new  and  saleable.     Address:   Mr.   R.   F.   Devine,  Room 

$50     WEEKLY     EVENINGS.       DEMONSTRATING     A 
super  selective   S-tube   radio   set.      Selectrodyne   Radio 
Co.,  Dept.  M-325  West  State,  Rockford,  Illinois. 

RADIO  SALESMEN  and  SET  BUILDERS  in  every  county 
write  Grenzer  Radio,   1479  Hodiamont,  St.   Louis,  Mo. MUSIC 

AUTOMOBILES SONG   Poem  Writers — If  you   have  your  words  put  to 
music  let  a  gifted  Melody  Writer  do  it.     Write  Francis 
Conover,  (Composer)  AVON,  New  Jersey. 

Light    weight    ALOY-NUM    pistons    for    all    cars    and 
trucks,  low  prices,  get  circular.     Egge,  7704  South  Main 
Street,  Los  Angeles,  California. "MUSIC  COMPOSED"  TO  WORDS.     BAUER  BROS., 

(formerly  of  Sousa's   Band),   Oshkosh,   Wisconsin. 

BOOKS  AND  MAGAZINES PATENTS 

Big  savings   monthly,   exchanging   RADIO   Magazines. 
List   mailed   free.      Spencershield    Agencies,    West    Los 
Angeles,  California. 

FOR  SALE:     U.  S.  and  Canadian  Patent  on  an  Attach- 
ment for  Phonographs;   is   the   most   beautiful   inven- 

tion of  the  age.    Address  Chas.  F.  Smith,  Huff,  N.  Dak. 

EXPERIMENTAL  RADIO  by  R.  R.  Ramsey,  Professor 
of     Physics    Indiana    University.      The    only    scientific 
experimental    manual.      Enthusiastically   endorsed    by 
the  American   Radio   Relay   League   for   amateur   use. 
Used  in  colleges,  universities  and  Government  schools. 
Measure,  adjust,  and  perfect  your  set.    85  experiments. 
Price   $2.00   post    paid.      Hugh    Ramsey,    Bloomington, 
Indiana. 

RADIO 

CHOKES  unmounted    50H.    60MA.    $1.75,    30H.  50MA. 
$1.50,  20H.  25MA.$1.25.  TRANSFORMERS — »20V.  from 
110,  6V.  filament  center  tap  on  filament  and  secondary 
windings.  70MA.  for  UX213  tube  $3.75,  280V.  from  110V. 
no  tap.  60MA.  $1.75,  190V.  from  110V.   no  tap  with  6V. 
filament  for  201A  "B"   Eliminator  $1.75,  AUDIO  5-1   or 
3-1   RATIO  .90.  Write  for  list  of  "B"   Eliminator  parts. 
Radio  Parts  Sales  Company,  Box  24,  Orange,  N.  J. 

ELECTRICAL  MENI      LOCATE  TROUBLE   ON   ELEC- 
TRICAL APPARATUS.      PRACTICAL  EXPLANATION 

WITH  BLUE  PRINT  DIAGRAMS  OF  MOTOR  &  CON- 
TROLLER CONNECTIONS.     GREAT  HELP  &  GUIDE 

TO  MEN  IN  THE  TRADE.  COMPLETE  BOOK  FORM. 
PRICE  $2.00  POST-PAID.     U.  S.  SALES  &  TRADING 
COMPANY,  1457  BROADWAY,  NEW  YORK,  N.  Y. 

NO  MORE  BATTERIES.      You  can  eliminate  all   bat- 
teries and  operate   your  set   on   light   current,   AC   or 

DC — no    hum — any    kind   of    set — any    type    of    tubes. 
Complete    blue    prints    and    instructions,    guaranteed 
$2.     Engineers'  Service  Company,  Suite  203,   15   Park 
Row,  New  York. 

BUSINESS  OPPORTUNITIES 
A  real  DX  Circuit!     5  tubes  over  3000  miles  range  with 
loud  speaker  volume.     Send  $1.00  for  circuit  and   in- 

structions.   Tuttle  Radio  Laboratories,  Diamond,  Ohio. 
Drafting,  Expert  Commercial,  Architectural,  Licensed, 
Reasonable.     Union  Service,  Liberty,  Indiana. 

SAVE  MONEY  on  radio  sets  and  i 
merchandise  guaranteed.  GEMF 
E.  Okmulgee,  Muskogee,  Okla. 

COMPANY,    631 

"$1.00  For  Your  Old  Tubes  regardless  of  make  or  con- 
dition towards  the  purchase  of  each  new  Standard 

$2.50  tube.  Positively  guaranteed.  We  do  not  sell 
rebuilt  or  bootleg  tubes.  Order  today.  Luxem  &  Davis 
Mfg.  Co.,  6229  Broadway,  Chicago,  111.  Paste  this  ad 

in  your  set." 

B  BATTERY  ELIMINATORS— BUILD  YOUR  OWN 
cheap;  no  hum;  acid  or  anything  to  get  out  of  order; 
blueprint  and  instructions;  50  cents,  money  order  or 
cash.      Web    Radio    Co.,    Dept.    A,    5823    Calumet    Ave., 

Standard  solderless  radio  Jacks.  Binding  post  i 
ments.  Double  circuit.  One  dollar  bill.  Po 
Clinton  Seward,  Jr.,  New  Paltz,  New  York,  N.  Y. 

RADIO  DEALERS 

DEALERS— Writ 
Radio  Merchanc 
Dept.  D,  1830  Wil 

italog  of  reliable 

RADIO  SUPPLIES 

HAVE  YOU  SEEN  THE  NEW  DIALITE,  THE  UNIQUE 
lamp  that  lights  up  your  panel  and  adds  a  decorative 
touch  to  any  radio  set?  Retails  at  $2.75,  complete. 
Send  for  folder  and  dealer's  proposition  on  this  fast 
moving  article.  Also,  we  are  distributors  for  the  famous 
Knurled  Wal  nut  Cabinets,  the  most  beautiful  cabi- 

nets made.  American-Universal  Radio  Co.,  6255  Broad- 
way, Chicago,  111.,  Box  11. 

SALESMEN  WANTED 

SELLS  for  $9.75.  Prints  ad  on  wrapping  paper 
velopes,  etc.  $4.00  commission.  Send  10c  for  ss 
work.     Automatic  Ad-Stamper,  Joplin,  Missouri. 

Make  $100  WEEKLY  in  spare  time.  Sell  wha 
public  wants — long  distance  radio  receiving  sets, 
sales  weekly  pays  $100  profit.  No  big  invest] 
no  canvassing.  Sharpe  of  Colorado  made  $955  i 
month.  Representatives  wanted  at  once.  This 
is  sweeping  the  country — write  today  before 
county  is  gone.  OZARKA,  INC.,  126  F.  Austin 
Chicago. 

66  MILES  ON  1  GALLON— SCIENTIFIC  GAS  SAVER. 
All  autos.  1  free  to  introduce.  Critchlow,  A-90  Whea- 

ton,  Illinois. 

STAMPS 

dith  Street,  Dayto 
Book  Stamp  Company,  642  Me 

STAMPS,     50    varieties,     Africa,     Brt 
Mexico,  etc.,  10c.     50  different  U.  S., 
40c;    1,000   hinges,    10c.      List   free. 
Cote  Brilliante,  St.  Louis,  Missouri. 

,  Peru,  Cuba, 
ic;  1,000  mixed, 
Stegman,   5950 

WIRELESS 

Want  to  Memorize  the  Wireless  Code?  The  Coryden 
Snyder  Code  Method.  Patented  is  quickest.  Send  25c 
coin,  or  M.  O.  to  C.  C.  Snyder,  1423  Elmdale  Ave.,  Chi- 

cago, III. 

TELEGRAPHY— Morse  and  Wireless— taught  at  home 
in  half  usual  time  and  at  trifling  cost.  Omnigraph 
Automatic  Transmitter  will  send,  on  Sounder  or  Buz- 

zer, unlimited  messages,  any  speed,  just  as  expert 
operator  would.  Adopted  by  U.  S.  Govt,  and  used  by 
leading  Universities,  Colleges,  Technical  and  Telegraph 
Schools  throughout  U.  S.  Catalog  free.  Omnigraph 
Mfg.  Co.,  13  F  Hudson  St.,  New  York. 

Radio   Age   Classified  Ads  Bring   Results 
Please  mention  Radio  Age  when  writing  to  advertisers 



KC Meters STATIONS i 
DIALS 
2    3 

1480 202.6  | 

1470 204.0  | 

1460 205.4  J 
1450 206.8  J 
1440 208.2 

1430 209.7 

1420 211.1  | 

1410 212.6 

1400 214.2 

1390 215.7 

1380 217.3 

1370 218.8 

1360 220.4 

1350 222.1 

1340 223.7 

1330 225.4 

1320 227.1 

1310 228.9 

1300 230.6 

1290 232.4 

1280 234.2 

1270 236.1 

1260 238.0 

1250 239.9 

1240 241.8 

1230 243.8 

1220 245.8 

1210 247.8 

1200 249.9 

1190 252.0 

1180 254.1 

1170 256.3 

1160 258.5 

1150 260.7 

1140 263.0 

1130 265.3 

1120 267.7 

1110 270.1 

1100 272.6 

1090 275.1 

1080 277.6 

1070 280.2 

1060 282.8 

1050 285.5 

1040 288.3 

1030 291.1 

1020 293.9 

KC Meters STATIONS i 

DIALS 

2 

.1 

1010 296.9 

1000 299.8 

990 
302.8 

980 305.9 

970 
309.1 

960 312.3 

950 315.6 

940 319.0 

930 
322.4 

920 325.9 

910 329.5 
900 

333.1 

890 
336.9 880 
340.7 

870 344.6 
860 

348.6 
850 

352.7 
840 

356.9 
830 

361.2 
820 

365.6 

810 
370.2 800 
374.8 

790 
379.5 

780 

384.4 770 
389.4 

760 
394.5 

750 
399.8 

740 
405.2 

730 
410.7 

720 
416.4 

710 422.3 
700 

428.3 

690 434.5 

680 440.9 

670 447.5 

660 454.3 

650 461.3 

640 468.5 

630 475.9 

620 483.6 
610 

491.5 

600 499.7 

590 
508.2 

580 516.9 

570 526.0 

560 
535.4 

550 
545.1 
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An  Index  to  the  Best  in 

Radio  Hookups! 
HOW  long  have  you  postponed  making  that  favorite  hookup  of  yours  because  you 

couldn't  find  reliable  and  clear  diagrams?  We  have  laid  aside  a  limited  number  of 
back  issues  of  RADIO  AGE  for  your  use.  Below  are  listed  hookups  and  diagrams  to  be 
found  in  them.    Select  the  ones  you  want  and  enclose  30  cents  in  stamps  for  each  one  desired. 

March,  1924 
— An  Eight^Tube  Super-Heterodyne. 
— A  simple,  low  loss  tuner. 
— A  Tuned  Radio  Frequency  Amplifier. 
— A  Simple  Reflex  Set. 

April,  1924 
— An    Efficient    Super-Heterodyne    (fully    illus- 

trated). 
— A  Ten  Dollar  Receiver. 
— Anti-Body  Capacity  Hookups. 
— Reflexing  the  Three-Circuit  Tuner. 

May,  1924 
■ — -Construction  of  a  Simple  Portable  Set. 
— Radio  Panels. 
— Third  Installment  of  Radio  Age  Data  Sheets. 

June,  1924 
— Important  Factors  in   Constructing  a  Super- 

Heterodyne. 
— A  Universal  Amplifier. 
— Adding  Radio  and  Audio  to  Baby  Heterodyne. 
— Radio  Age  Data  Sheets. 

July,  1924 
— A  Portable  Tuned  Impedance  Reflex. 
— Operating  Detector  Tube  bv  Grid  Bias. 
—A  Three-Tube  Wizard  Circuit. 

August,  1924 
— Breaking  Into  Radio  Without  a  Diagram. 
— The  English  4-Element  Tube. 
— Filtered  Heterodyne  Audio  Stages. 
■ — An  Audio  Amplifier  Without  an  "A"  Battery. 

September,  1924 
— How  Careful  Mounting  AMU  Improve  Recep- 

tion. 

— One  Tuning  Control  for   Hair's   Breadth    Se- lectivity. 

— Four  Pages  of  Real  Blueprints  of  a  New  Baby 
Heterodyne. 

November,  1924 
— Blueprints  of  a  Single  Tube  Loop  Set  and  a 

Capacity   Feed-back   Receiver. 
— A  3-Tube  Low  Loss  Regenerator. 
— Mastering  the  3-Circuit  Tuner. 

January,  1925 
— A  Six-Tube  Super-Het. 
— An  Efficient  Portable  Set. 
— A  Tuned  Plate  Regenerator. 
■ — Making  a  Station-Finder. 

February, 1925 
— A  Three  Circuit  Regenerator. 
— A  Real  Low  Loss  Set. 
— -Blueprints  of  a  3-tube  Reflex. 

March,  1925 
—A  5-Tube  R.  F.  Receiver. 
— How  to  Wind  Low  Loss  Coils. 
— A  Short  Wave  Receiver. 
— Blueprints  of  a  Two-Tube  Ultra  Audion  and  a 

Regenerative  Reflex. 

April,  1925 
—A  3-Tube  Portable  Set. 

Voltage  from  the  A.  C.  Socket. 
■ — An  Amplifier  for  the  3-Circuit  Tuner. 
— Blueprints  of  a  Five-Tube   Radio  Frequency 

Receiver. 
May,  1925 
— A  "Quiet"  Regenerator. 
— How  to  Make  a  Tube-Tester. 

— A  Unique  Super-Het  and  an  Improved  Rein- artz. 

— A  Six-Tube  Portable  Receiver  Illustrated  with 
Blueprints. 

June,  1925 

— Reducing  Static  Disturbances. 
— A  Seven-Tube  Super-Heterodyne. 
— Browning-Drake  Receiver. 
— Overcoming   Oscillations  in   the   Roberts  Re- 

ceiver. 
July,  1925 
— Learning  Tube  Characteristics. 
— How  Much  Coupling? 

— Blueprints  of  Conventional  Radio. 
— Symbols  and  Crystal  Detector  Circuit. 

August,  1925 — 50c  per  copy 
— How  to  Attain  Smooth  Tuning. 
— Alternating  Current  Tubes. 
— Deciding  on  a  Portable  Super. 
— And  a  big  60-page  blueprint  section. 

September,  1925 

— Thirty-one   ways   to   prevent   self-oscillation. 
— Tuning  efficiency  with  two  controls. 
— Ideal  Audio  Amplifier  Circuits. 
— Blueprint  section. 

October,  1925 
— Auto-Transformer  Coupling. 
— Some  Facts  about  Quality. 
— An  Improved  Slide-Wire  Bridge. 
— Blueprints  of  Circuits  Using  Single  and  Dual Controls. 

November,  1925 
— A  Good  Audio  Oscillator. 
— An  Efficient  Short-Wave  Transmitter. 
— Blueprints — Adding  R.  F.  Stages. 

December,  1925 

— Tuned  R.  F.  and  Regeneration. 
— Radio  Age  Model  Receiver. 
— Inductive  Gang-Control  Receiver. 
— Tuning  with  Chart  Curves. 

January,  1926 
— -Radio  Age  January  Model  Set. 
—A  Four-Tube  Toroid  Set. 

— Power    Supply     Device — Blueprint     Feature. 
— Finishing  Your  Radio  Cabinet. 

February,  1926 

— February  Radio  Age  Model  Set. 
— Plug-in  Coil  Receiver. 
— Universa  1  Test  board — Blueprin  t . 
— Eliminating  Audio  Distortion. 

March,  1926 
— Improving  the  Browning-Drake. 
— Rheostatless  Tubes  in  a  Set. 
— Which  Type  Intermediate? 
— How  to  Make  a  Wavemeter — Bueprint. 

April,  1926 — Shielding  Your  Receiver. 
— Home  Testing  Your  Tubes. 
— Balanced  Capacity  Receiver. 
— Several  Sets  on  One  Antenna. 

May,  1926 — Short  Wave  Transmitter — Blueprint. 
— Simplifying  Battery  Charging. 
— List  of  European  Broadcasters. 
■ — Protecting  your  Inventions. 

Radio  Age,  Inc.,  500-510  N.  Dearborn  St.,  Chicago 



new 
"B"  Battery 
Eliminator 

worthy  to  bear  the  name  of 

rl  FTER  months  of  experimentation — of  side-by-side  tests  with  the 
/  I    various  Eliminators  on  the  market — Zenith  announces  the  Zenith 

LA    "B"  Battery  Eliminator,  matching  in  every  respect  the  splendid 
y»  /JL  character  of  Zenith  radio. 

V.  S  The  fact  that  this  new  Zenith  product  has  been  given  the  Zenith 
name  is  proof  positive  it  is  different — and  better.  Here  is  one  of  the 
many  reasons: 

Most  Eliminators  are  built  with  an  adjustable  resistance.  The  Zenith 
Eliminator  has  a  fixed  resistance  on  both  amplifier  and  detector.  The 
22/^ -volt  tap  will  always  deliver  22]4  volts;  the  100  intermediate  tap, 
100  volts;  the  amplifying  tap,  135  volts.  The  operator  need  make 
no  adjustments. 

The  Zenith  "B"  Battery  Eliminator  is  specially  designed  to  fit  all 
Zenith  models,  but  it  may  be  used  equally  well  with  other  makes  of 
receivers  requiring  the  same  voltage.  It  is  built  to  stand  up  under 
the  most  severe  usage,  over  a  long  period  of  time. 

The  coupon  will  bring  you  a  descriptive  circular  about  this  new  and 

remarkable  product — show  you  how  you  can  maintain  your  radio  set 
at  the  highest  degree  of  efficiency,  at  a  minimum  cost.  Ask  for  it  today. 

Obtained  only  thru  authorized  Zenith  Dealers  and  Distributors 

Zenith  Radio  Corporation 
Straus  Building,  Chicago 

Tune  in  on  WJAZ 
Dance  Orchestras  on  Tuesday,  Wednesday, 
Friday  and  Saturday  Nights  from  9:00  P.  M. 
until  2:00  A.  M.  O.  Musical  Program  from 
the  Zenith  Spanish  Garden  Studio  9:00  until 

12:00  o'clock  Thursday  Nights  and  Special 
Programs  7:00  until  9:00  Sunday  Nights. 
CL  Central  Standard  Time.  C  Authorized  Wave 
Length,  329.5  Meters. 

r—  —  —  —  — •  —INQUIRY  COUPON—  —  —  — i  —  - 

ZENITH  RADIO  CORPORATION 
310  South  Michigan  Ave.,  Chicago 

Gentlemen:  Please  send  me  full  particulars  of  the  Zenith 
"B"  Battery  Eliminator.  Show  me  how  I  can  increase  the 
efficiency  of  my  radio  set. 

I  own  a   tube. 

Name   
(Name  of  make) 

Address 
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The 
220 
The  Audio  Transformer 

With  a  Wallop 

— and  with  as  "true  to  color"  tone  re- 
production as  you  ever  heard.  Guar- 

anteed to  be  superior  to  anything  on 
the  market  including  impedence  and 
resistance  coupling  and  every  trans- 

former or  practical  audio  amplifying 
device.  It  is  a  power  job;  designed  for 

this  fall's  power  tubes  as  well  as  those 
now  available.  It  is  husky — it's  the 
biggest  transformer  built,  and  is  un- 

conditionally guaranteed  to  be  bet- 
ter than  anything  else.  The  price  is 

$6.00. 

Type  221  output  transformer  is  de- 
signed for  use  between  the  receiver  and 

loud  speaker.  It  is  to  be  used  optionally 

with  220's  and  power  tubes  for  excep- 
tional quality. 

With  the  advent  of  the  220  trans- 
former comes  a  revolutionary  idea  in 

audio  amplification — the  falling  fre- 
quency characteristic  at  high  frequen- 

cies. This  tends  to  compensate  for 
actual  loud  speaker  characteristics  of  a 

reverse  nature.  220's  and  221's  are  the 
only  audio  transformers  ever  really 
designed  to  operate  with  cone  speakers 
— and  to  do  it  with  real  quality  from 
thirty  cycles  up — and  absolutely  with- 

out hiss. 

"Plud-In 

THE  Silver-Marshall  "Plug-In  B"  power 
supply  is  by  far  the  most  outstanding  "B" eliminator  on  the  market.  It  is  as  steady 

and  constant  as  your  electric  light  current.  It 
has  better  voltage  regulation  and  a  higher  power 
output  than  any  similar  product.  It  will  not 
heat  or  distort  on  the  heaviest  continuous  load. 
There  is  less  of  even  a  semblance  of  a  hum 

than  in  any  other  "B"  eliminator.  No  "static- 
like" distortion  due  to  run  down  "B"  batteries. 

Attach  it  and  forget  it.  It  is  an 
economy  and  a  necessity  on  every 
good  receiver.     $35.00. 

New  Filter  Design 
"Plug-In  B"  is  conservatively  rated  at  85  milliam- 

peres  and  can  be  operated  at  100%  overload.  This 
650-B  kit  has  incorporated  in  it 
an  absolutely  new  principle  in 
filter  design,  developed  in  the 
Silver-Marshall  laboratories  and 

fully  covered  by  patents.  This 
is  the  greatest  single  advance 
made  in  "B"  eliminator  construc- 

tion and  places  the  assembly 

above  all  competition  for  power — 
constant  power — and  all  around 
efficiency.  Compact  and  small  in 

size  6  V2  x  7  J/2  "•  Fully  mounted  on 
metal  base — all  that  is  needed  are 
a  few  wires  to  complete  it. 

To  be   found  wherever  good  radio 
equipment  is  carried 

Silver  Marshall,  Inc. 
850  West  Jackson  Boulevard Chicago,  U.  S.  A. 
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Use  Dubilier  Condensers 
in  your  Raytheon 

Eliminator 

These  new  Dubilier  condensers  will  make  your  Raytheon  "B"  battery eliminator  better. 

Type  PL  91,  is  a  .1 — .1  buffer  condenser  to  be  used  across  the  secondary 
of  the  110  volt  input  transformer. 

Type  PL  90,  contains  all  condensers  needed  in  the  filter  circuit,  and  is 
tapped  at  2,  2,  8,  1  and  .5  mfds. 

Dubilier  condensers  are  specially  designed  and  constructed  to  withstand 

the  high  voltages  used  in  "B"  battery  eliminators.  They  are  the  finest 
condensers  obtainable  for  this  purpose. 

Send  10c  for  our  booklet  which  shows  fourteen  ways  in  which  you  can 
improve  your  set  by  simple  application  of  Dubilier  condensers. 

4377  Bronx  Blvd.,  New  York,  N.  Y. 

Dubilier 
CONDENSER   AND   RADIO    CORPORATION 



Verhaps  you,  too,  can  cut  your 

"B"  battery  costs  in  half.  Just 
follow  the  chart.  It  gives  you 

the  secret  of  "B ' '  battery  economy. 
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Thousands  of  people  have 
made  the  discovery  that 

Eveready  "B"  Batteries, 
when  used  in  the  proper  size, 
and  on  sets  equipped  with  a 

"C"  battery*,  are  a  most 
economical,  reliable  and 
satisfactory  source  of  radio 
current. 

Here  is  the  secret  of  "B" 
battery  economy,  reliability 
and  satisfaction: 

On  all  but  single  tube  sets 

—  Connect  a  " C"  bat- 
tery*. The  length  of  ser- 

vice given  below  is  based 
on  its  use. 

On  1  to  3  tubes — Use 

Eveready  No.  772.  Lis- 
tening in  on  the  average 

of  2  hours  daily,  it  will 
last  a  year  or  more. 

On  4  or  more  tubes — 

*Note:  A  "C"  battery  greatly  increases 
the  life  of  your  "B"  batteries  and  gives 
a  quality  of  reception  unobtainable  with- 

out it.  Radio  sets  may  easily  be  changed 
by  any  competent  radio  service  man  to 

permit  the  use  of  a  "C"  battery. 

Use  the  H eavy-Duty 
"B"  Batteries,  either  No. 

770  or  the  even  longer- 
lived  Eveready  Layer- 
bill  No.  486.  Used  on  the 

average  of  2  hours  daily, 
these  will  last  8  months 
or  longer. 

These  figures  are  based  on 
the  average  use  of  receivers, 
which  a  country-wide  survey 
has  shown  to  be  two  hours 

daily  throughout  the  year. 
If  you  listen  longer,  of  course, 
your  batteries  will  have  a 
somewhat  shorter  life,  and  if 
you  listen  less,  they  will  last 
longer. 

Evereadys  give  you  their 
remarkable  service  to  the  full 

only  when  they  are  correctly 
matched  in  capacity  to  the 
demands  made  upon  them  by 
your  receiver.   It  is  wasteful 

EVEREADY 
Radio  Batteries 

-they  last  longer 

to  buy  batteries  that  are  too 
small.    Follow  the  chart. 

In  addition  to  the  batteries 

illustrated,  which  fit  prac- 
tically all  the  receivers  in  use, 

we  also  make  a  number  of 

other  types  for  special  pur- 
poses. There  is  an  Eveready 

Radio  Battery  for  every  radio 
use.  To  learn  more  about  the 
entire  Eveready  line,  write 

for  the  booklet,  "Choosing 
and  Using  the  Right  Radio 

Batteries,"  which  we  will  be 
glad  to  send  you  on  request. 
There  is  an  Eveready  dealer nearby. 

Manufactured  and  guaranteed  by 

NATIONAL  CARBON  CO.,  Inc. 
New  York  San  Francisco 

Canadian  National   Carbon  Co.,  Limited 
Toronto,  Ontario 

Tuesday  night  means  Eveready  Hour 
—  8  P.  M.,  Eastern  Standard  Time, 

through  the  following  stations: 
weav-Ncw  York 

v/jAR-Providcnce WEEi-Boston 
v/TAG-Worcestcr 
WFi-P/iiladelpliia 
V/CK-Buffalo 
v/CAE-Pittsbiirgh 

ksd-S/.  Louis 

viSAi-Cincinnati 
v/TAM-Clevdand 
v/wj-Detroit wen-Chicago 

woc-Davcnport 



"We  give  our  sets  about  the 

same  amount  of  use9  but  your  'B' 
batteries  always  last  longer  than 

mine.   What 's  your  secret  ?" 
"Why,  there's  really  no  deep,  dark 
secret  about  it.  It's  simply  knowing 
what  are  the  right  size  batteries  to  buy 

for  your  set." 

"Yes,  but  what  do  you  mean  by 
right  size?" 

"The  right  size  depends  on  the  num- 
ber of  tubes  in  your  set.  The  more 

tubes  you  have,  the  bigger  the  'B'  bat- 
tery you  need  to  give  you  long,  eco- 

nomical service.  Just  follow  the  rules 

laid  down  by  Eveready  and  you  can't 
make  a  mistake."  These  are  the  rules 
and  the  results : 

On  all  but  single  tube  sets — con- 

nect a  "C"  battery*.  The  length 
of  service  given  below  is  based  on 
its  use. 

On  1  to  3  tubes — use  Eveready 
No.  772.  Listening  in  on  the 
average  of  2  hours  daily,  it  will 
last  a  year  or  more. 

On  4  or  more  tubes  —  use  the 

Heavy-Duty  "B"  Batteries,  either 
No.  770  or  the  even  longer-lived 
Eveready  Layerbilt  No.  486. 
Used  on  the  average  of  2  hours 
daily,  these  will  last  8  months  or 
longer. 

The  above  rules  will  give  you  the 

maximum    of    "B"    battery    life    and 

*Note:  A  "C"  battery  greatly  increases  the  life  of 
your  "B"  batteries  and  gives  a  quality  of  reception 
unobtainable  without  it.  Radio  sets  may  easily  be 
changed  by  any  competent  radio  service  man  to  per- 

mit the  use  of  a  "C"  battery. 

tubes.  55. SO. 

RiGHT-Euer- eadu  Dry  Cell 

EVEREADY 
Radio  Batteries 

-they  last  longer 

economy.  Of  course,  if  you  listen  in 
more  than  2  hours  a  day,  which  is  the 

universal  year-round  average,  your  "B" batteries  will  not  last  quite  so  long, 

and  if  you  listen  less  they  will  last 

longer.  Eveready  "B"  Batteries  give 
a  pure,  steady,  noiseless  current,  the 
kind  of  current  that  is  absolutely  essen- 

tial if  you  prize  pure  tone. 

Send  for  booklet,  "Choosing  and 

Using  the  Right  Radio  Batteries,"  sent free  on  request.  There  is  an  Eveready 
dealer  nearby. 

Manufactured  and  guaranteed  by 

NATIONAL  CARBON  CO.,  Inc. 

New  York  San  Francisco 
Canadian   National   Carbon   Co.,  Limited 

Toronto,  Ontario 

Tuesday  night  means  Eveready  Hour — 8  P.  M., 
Eastern  Standard  Time,  through  the  following  stations: 
WEAF-New  York  v/SAl-Cincinnati 
■WJAR-Providence  yiTAM-Cleveland 
v/EEi-Boston  vrwj-Detroit 
v/TAG-Worcester  v/o^-Chicago 
viFi-Philadelpkia  woe-Davenport 
v/CR-Buffalo  ■arnm!  Minneapolis 

wcAE-PUtsburgh  wcco\  St.  Paul KSD-St.  Lcuis 
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Chats  With 
the  Editor 

"DROADCAST  fans  who  desire  to 
-*-^make  the  transition  from  the  ranks 

of  the  listeners  to  that  of  the  tele- 
graphing amateurs  will  find  much  of 

interest  in  the  blueprint  section  of  the 
August  issue  of  Radio  Age.  A  low 

power,  short  wave  telegraph  transmit- 
ter has  been  made,  is  operated  frequent- 
ly during  the  evening  hours  under  the 

call  9BHX  and  is  fully  described  in  the 
blueprint  section  with  enough  data  to 

enable  any  prospective  amateur  to 
duplicate  the  set  and  get  on  the  air. 
Of  course  the  aspirant  must  have  a 

license  from  the  Department  of  Com- 
merce, but  the  amateur  field  is  differ- 

ent from  that  of  the  broadcasters;  on 
the  lower  waves  there  is  no  waiting  list. 
All  you  have  to  do  is  demonstrate  you 
can  copy  ten  words  a  minute  and  have 

a  rudimentary  knowledge  of  transmis- 
sion and  reception  and  you  secure  an 

amateur  operator's  license.  Then  to  get 
your  transmitting  license,  build  the  set 
first,  describe  it  in  your  application  for 
a  license,  and  if  everything  is  all  right 

your  amateur  transmitting  license  will 
follow  shortly.  Then  you  can  go  ahead 
and  work.  Many  of  the  amateurs  one 

hears  on  the  air  were  formerly  BCL's 
but  they  had  to  have  an  outlet  for  their 
excess  energy  and  amateurdom  was  the next  step. 

Beautification  of  radio  sets  is  the  key- 
note of  the  leading  article  in  this 

month's  issue.  Then  there  is  an  article 
on  a  seven  tube  super  that  is  portable 
and  compact.  The  receiver  may  be  used 
either  at  home  in  a  console  or  spirited 

away  in  a  carrying  case  on  your  va- 
cation. It  uses  either  199  or  201-A 

tubes  and  controls  are  down  to  a  mini- 
mum. 

Short  wave  enthusiasts  will  find  good 
meat  in  the  story  by  Willis  L.  Nye 

covering  the  low  wave  receiver  he  con- structed. 

A  great  deal  of  interesting  matter  is 

uncovered  on  crystals  by  R.  S.  Wint- 
ers and  George  S.  Turner,  while  Arm- 

strong Perry  takes  a  fling  at  tube  re- 
juvenation. Porto  Rico  is  described  as 

the  home  of  WKAQ  by  E.  D.  Cahn 
while  Dorothy  B.  Stafford  gives  us  an 

idea  of  aerial  night's  entertainment. 
The  Golden  Rule  receiver  shielded 

form  is  shown  in  the  blueprint  section. 

Editor  of  RADIO  AGE. 



Why  the  Zenith 
"B"  Battery  Eliminator 

is  different  and  better! 

How  It  Fits  the  Zenith  Cabinet 

In  the  few  weeks  since  we  announced  the  Zenith  "B"  Battery 
Eliminator,  the  demand  has  been  literally  astounding — once 
more  confirming  the  basic  policy  on  which  we  have  founded 
and  built  our  business.  The  people  do  want  the  better  thing 

in  radio,  and  are  willing  to  pay  for  quality  merchandise. 

Here  are  three  reasons  why  this  new  Zenith  product  is  different — and  better: 

1 — The  transformers  used  in  this  Eliminator  are  specially  wound  and  are 
tested  to  a  much  higher  voltage  than  those  in  the  average  Eliminator. 
They  have  a  greater  margin  of  safety,  so  that  the  danger  of  burning 
out  is  eliminated. 

2 — The  condensers  are  of  an  extra  heavy  capacity,  for  this  same  reason. 
They  will  take  care  of  a  greater  variance  of  line  voltage  and  still 
maintain  the  required  voltage  output — will  deliver  more  milliamps 
and  still  not  have  the  voltage  drop,  a  thing  a  great  many  Eliminators 
cannot  produce.  Many  Eliminators  are  using  a  Hallowax  condenser. 
Although  this  possesses  ability  to  withstand  flashes  of  high  voltage, 
it  is  a  known  fact  that  the  great  weakness  with  the  Hallowax  con- 

denser is  that  if  subjected  to  a  moderately  high  voltage  continuously, 
an  ageing  process  takes  place  and  the  condenser  deteriorates  rapidly. 
With  voltage  around  100,  this  period  of  deterioration  is  about  three 
months,  at  the  end  of  which  time  more  than  90%  of  the  condensers 
blow.  The  Zenith  employs  a  Parrafin  condenser,  which  will  stand  its 
rated  voltage  steadily  year  in  and  year  out.  Parrafin  condensers 
cost  almost  twice  as  much  as  Hallowax.  Zenith  considers  service  and 

performance  before  cost. 
3 — Most  Eliminators  are  built  with  an  adjustable  resistance.  The  Zenith 

Eliminator  has  a  fixed  resistance  on  both  amplifier  and  detector. 
The  12%-\o\x.  tap  will  always  deliver  TL-%.  volts;  the  100  intermedi- 

ate tap,  100  volts;  the  amplifying  tap,  135  volts.  The  operator  need 
make  no  adjustments. 

The  Zenith  "B"  Battery  Eliminator  is  specially  designed  to  fit  all 
Zenith  models,  but  it  may  be  used  equally  well  with  other  makes  of 
receivers  requiring  the  same  voltage.  It  is  built  to  stand  up  under 
the  most  severe  usage,  over  a  long  period  of  time. 

The  coupon  will  bring  you  a  descriptive  circular  about  this  new  and 

remarkable  product — show  you  how  you  can  maintain  your  radio  set 
at  the  highest  degree  of  efficiency,  at  a  minimum  cost.  Ask  for  it  today. 

Obtained  only  thru  authorized  Zenith  Dealers  and  Distributors 

Zenith  Radio  Corporation,  Straus  Building,  Chicago 

Tune  in  on  WJAZ 

Dance  Orchestras  on  Tuesday,  Wednesday,  Friday 
and  Saturday  Nights  from  8:00  P.  M.  until  1  A.  M. 

Musical  Program  from  the  Zenith  Spanish  Garden 

Studio  8:00  until  1 1 :00  o'clock  Thursday  Nights  and 
Special  Programs  6:00  until  8:00  Sunday  Nights. 

Central  Standard  Time.  Authorized  Wave  Length, 
329.5  Meters. 

  , — r-r-r-^-. —    INQUIRY  COUPON   —  —  ■   

ZENITH  RADIO  CORPORATION, 

310  South  Michigan  Ave.,  Chicago 
Gentlemen:  Please  send  me  full  particulars  of  the  Zenith 

"B"  Battery  Eliminator.  Show  me  how  I  can  increase  the 
efficiency  of  my  radio  set. 

I  own  a   tube   
(Name  of  make) 

Name   

Address   



A  RECENT  letter  from  an  English  reader  tells 
us  that  he  finds  our  magazine  quite  the  best 

thing  he  has  encountered  in  his  search  for  infor- 
mation on  home  set-building.  Our  London  friend 

supplies  the  interesting  information  that  Amer- 
ican parts  are  now  available  in  the  English  shops. 

This  leads  him  to  the  further  comment  that  the 
American  parts  are  rather  more  up-to-date  than 
those  manufactured  by  our  English  cousins.  It 
appears  that  the  effort  to  restrict  the  English  fans 
to  the  use  of  English  sets,  parts  and  accessories 
has  not  been  successful.  It  is  a  good  thing  for 
the  fans  over  there.  The  wider  the  field  of  selec- 

tion open  to  the  builder  of  sets  the  more  satisfac- 
tion he  may  derive  from  his  experiments.  In  some 

respects  the  English  have  managed  their  broad- 
casting on  a  better  plan  than  have  we  here  in  the 

United  States.  But  we  do  not  believe  that  the 
British  manufacturers  have  enjoyed  the  same 
stimulating  spirit  of  competition  that  has  caused 
the  American  makers  of  sets  and  parts  to  literally 
fight  for  the  latest  and  best. 

THE  Englishman  referred  to  in  the  foregoing 
paragraphs  also  made  known  his  approval  of 

the  blueprints  which  are  a  part  of  each  issue  of 
this  magazine.  He  likes  these  so  well  that  when 
he  is  unable  to  obtain  this  magazine  in  the  London 
bookstalls  he  has  the  magazine  mailed  from  Amer- 

ica by  his  brother,  who  is  resident  here. 
Those  blueprints  have  been  a  distinguishing 

mark  for  the  magazine  for  twenty-two  issues. 
They  have  attracted  so  much  favorable  attention 
that  our  book  has  come  to  be  known  generally  as 

"The  Magazine  with  Blueprints."  An  application 
for  a  patent  on  the  special  method  of  incorporat- 

ing such  prints  into  the  magazine  has  been  pend- 
ing for  almost  two  years.  The  publishers  believed 

if  this  idea  were  of  any  merit  at  all  it  was  good 
enough  to  deserve  protection. 

We  observe  that- another  radio  publication,  after 
successively  borrowing  other  good  ideas  originat- 

ing in  this  magazine,  has  laid  hold  of  the  blue- 
print method  of  producing  diagrams.  The  editor 

of  the  other  magazine  does  not  take  this  step  joy- 
ously, with  a  proud  announcement  to  his  readers 

that  he  is  giving  them  something  fine  and  new. 
He  merely  prints  the  prints,  presumably  deferring 
until  a  later  date  his  announcement  that  his  maga- 

zine is  "The  Blueprint  Magazine."  Meanwhile  we 
hope  our  readers  will  remember  that  we  have  been 
publishing  the  blueprints  in  every  issue  for  prac- 

tically two  years.  We  also  hope  that  our  readers 
will  agree  that  the  incident  of  the  blueprints  proves 
that  it  is  best  in  the  long  run  to  remain  loyal  to 
the  leader.  If  we  were  the  first  to  use  isometric 
drawings  of  hook-ups  and  the  first  to  publish  cor- 

rected complete  broadcast  lists  with  a  log  chart 
each  month  and  the  first  to  print  blueprints 
of  our  hook-ups  it  probably  is  not  too  much 
to  expect  that  we  shall  continue  to  be  the  first  as 
new  conditions  demand  new  methods.  After  so 
many  readers  have  complimented  us  upon  the  blue- 

prints we  are  now  especially  gratified  that  a  com- 
peting publisher,  by  imitating  us,  has  also  placed 

the  stamp  of  his  approval  upon  our  technical  serv- 
ice. 

DOWN  east,  where  we  have  many  thousands  of 
readers,  certain  irresponsibles  have  been  cir- 

culating a  report  that  Radio  Age  is  to  be  sold  to 
a  combination  of  other  radio  publications.  The  re- 

port is  entirely  baseless.  At  no  time  has  a  sug- 
gestion been  made  to  or  by  the  corporation  which 

publishes  this  magazine  contemplating  a  sale  of 
Radio  Age.  As  a  matter  of  fact  we  have  just  be- 

gun to  enjoy  ourselves.  After  almost  five  years  of 
the  business  we  feel  that  we  may  fairly  claim 
to  be  pretty  well  established  in  the  field.  We  have 
absorbed  two  other  radio  publications  since  we 
started  and  we  venture  the  prediction  if  there  is 
any  further  absorption  we  will  not  be  the  ab- 
sorbees. 

Radio  Age  has  subscribers  and  newsstand  sales 
in  the  British  Isles,  Germany,  France,  South 
Africa,  Porto  Rico,  Australia,  Japan,  Austria  and 
in  South  American  countries.  At  a  fair  estimate 
150,000  technical  radio  fans  study  our  pages  each 
month.  We  have  not  that  many  individual  sub- 

scribers or  newsstand  buyers  but  our  readers  pass 
the  magazine  from  one  to  the  other,  either  inside 
the  family  or  within  the  neighborhood,  so  that  we 
have  an  impressive  circle  of  readers.  To  one  and 
all  of  these  Radio  Age  friends  we  wish  to  say  that 
we  are  still  here  at  the  old  stand  and  expect  to  be 
here  for  many  years  to  come. 

SEVERAL  of  the  leading  radio  manufacturers 
are  proving  their  faith  in  the  excellence  of 

summer  radio  transmission  and  reception  by  ad- 
vertising their  wares  in  the  summer  issues  of 

the  radio  publications.  It  is  a  good  sign.  We  be- 
lieve, as  we  always  have  believed,  that  the  radio 

business  during  the  hot  months  can  be  made  com- 
paratively as  good  as  the  automobile  business  in 

the  winter  time.  In  olden  days  it  was  the  theory 
on  gasoline  row  that  it  was  little  use  trying  to  sell 
cars  in  the  oyster  period.  Closed  cars  came  along 
and  winter  sales  are  now  enormous.  Better  radio 
receivers  and  better  radio  stations  have  come  along 
and  radio  is  losing  its  seasonal  handicaps. 

THAT  "chaos  of  the  air,"  which  was  promised as  a  result  of  the  victory  of  the  Zenith  Radio 
Corporation,  has  not  materialized.  The  only  ef- 

fect of  the  United  States  Court's  decision  against 
the  Department  of  Commerce  appears  to  be  a  more 
generally  understood  necessity  for  legislation  that 
will  cover  the  intricate  aspects  of  broadcasting. 
It  appears,  therefore,  that  the  Zenith  Corporation, 
instead  of  deserving  censure  as  the  first  "pirate 
of  the  air"  is  entitled  to  approbation  for  waking 
up  congress.  Still  we  do  not  hope  for  legislation 
this  year.  A  lot  of  people  are  still  five  years  be- 

hind the  times  insofar  as  radio  is  concerned.  We 
know  of  one  editor  of  a  big  newspaper  who  got 
along  for  many  years  without  radio  and  when  it 
burst  into  his  ken  he  would  have  none  of  it.  It 
was  decided  by  the  publishers  nevertheless  that 
the  paper  would  have  to  have  a  radio  section.  The 
editor  yielded,  perforce,  but  he  ruled  that  the  radio 
editor  could  not  have  his  desk  on  the  same  floor 
as  that  occupied  by  other  sub-editors.  So  the  radio 
department  was  shunted  off  somewhere  upstairs. 
That  will  be  a  good  one  to  tell  our  grandchildren. 
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Zenith  Doing  Much  to  Make 
Radios  Beautiful 
New  Models  of  This  Line  Show 
Trend   of  Receiver  Design 

4LMOST  every  one  of  the 
l\  larger  radio  organizations 

-*•  ̂ -  in  the  field  today,  regard- 
less of  whether  parts  manufac- 

turers or  complete  set  builders, 
have  a  background  of  previous 
experience  that  goes  back  a  bit 
further  than  the  dawn  of  the 
broadcast  craze.  The  Zenith 

Radio  Corporation,  of  Chicago, 

111.,  of  which  Eugene  F.  McDon- 
ald, Jr.,  is  president,  is  no  excep- 
tion to  this  rule.  In  this  article 

we  will  therefore  review  some  of 

the  early  history  of  the  present 

Zenith  corporation  as  well  as  pre- 
sent a  few  ideas  as  to  what  may 

be  expected  in  future  radio  manu- 
facturing. 

Zenith's  beginning  can  be 
traced  to  the  days  shortly  after 
the  Armistice  in  1918  when  two 

young  Chicagoans,  Carl  E.  Has- 
sel  and  R.  H.  G.  Matthews,  pos- 

sessors of  one  of  the  first  Arm- 

strong regenerative  licenses,  de- 
signed, manufactured  and  sold 

what  was  then  known  as  a  "ham 
tuner"  which  is  the  amateur  term 
for  a  receiver  to  cover  amateur 

wave  bands.  This  set  was  manu- 

factured under  the  name  "CRL 

Paragon"  and  made  by  the  Chi- 
cago Radio  Laboratory  in  which 

Hassel  and  Matthews  were  part- 
ners. Later  on  the  trademark 

Paragon  was  sold  to  the  Adams- 
Morgan  Co.,  in  New  Jersey  and 
the  name  of  the  receiver  changed 
to  the  Zenith. 

By  F.  A.  HILL 
Associate  Editor 

During  the  useful  life  of  the 
Armstrong  regenerative  license 
the  sets  were  manufactured  by 
the  Chicago  Radio  Laboratory 
while  the  sales  were  handled  by 
the  Zenith  Radio  Corporation. 
Now  the  Armstrong  regenerative 
license  is  not  used  so  extensive- 

ly; all  the  manufacturing  and 
sales  is  carried  on  by  the  Zenith 

Radio  Corporation.  The  engi- 
neering and  production  depart- 

ments are  all  under  the  super- 
vision of  the  plant  superinten- 

dent, C.  E.  Mead,  who  personal- 
ly conducted  the  writer  through 

the  various  departments. 

Quality  Sets 

ZENITH  has  occupied  a  definite 
place  in  the  radio  industry 

through  an  early  choice  of  its 
destiny.  If  there  was  to  be  a 
good  market  for  quality  parts, 

then  of  necessity  there  would  like- 
wise be  an  excellent  market  for 

the  quality  receivers  which  would 
go  to  a  public  quite  able  to  afford 
the  best  in  receiving  equipment 
as  well  as  its  housing.  That 
such  a  policy  has  been  the  correct 
one  has  been  borne  out  by  the 
volume  of  business  done  by  the 

Zenith  corporation.  Further  evi- 
dence of  a  desire  on  the  part  of 

the  public  for  beautiful  cabinets 
and  consoles  is  also  reflected  in 

the  latest  models  which  Zenith 

has  produced  and  which  will  be 
their  standards  for  the  years 
1926  and  1927. 

Taking  advantage  of  central- 
ized manufacturing  facilities  the 

Zenith  factory  was  located  at 
1620  Iron  St.,  where  it  is  housed 
in  a  four  story  building  having 
team  tracks  and  railroad  sidings, 
the  location  being  in  that  section 
of  Chicago  known  as  the  Central 
Manufacturing  District.  Through 
use  of  these  and  other  factory 
facilities  at  their  disposal  Zenith 
is  able  to  handle  large  shipments 

in  an  orderly  manner  without  the 
necessity  for  additional  switching 
and  other  industrial  lost  motions. 

Taking  a  leaf  from  the  experi- 
ence book  of  the  automobile  and 

other  large  industries,  the  factory 
itself  has  been  arranged  so  that 

maximum  production  may  be  at- 
tained economically  and  with 

celerity.  For  example  in  the  as- 
sembly of  the  receivers  instead  of 

the  workers  being  arranged  in 
tables  so  they  sit  side  by  side, 

the  space  has  been  fitted  so  tables 
of  workers  are  in  progression, 
with  each  worker  facing  in  the 
same  direction,  each  one  behind 
another  operator.  Thus  when  the 
work  is  laid  out,  each  table  with 
its  worker  has  a  definite,  pre- 

scribed function  to  perform.  The 

amount  of  time  involved  in  per- 
forming a  particular  function  is 

pre-arranged;  the  load   on  each 
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Here  we  have  both  a  beautiful  piece  of  furniture  and  a  quality  radio  receiver  repre- 
sented in  the  English  model  made  by  Zenith 

table  is  altered  to  a  point  where 
all  tables  have  the  same  amount 
of  work  to  perform.  Then  when 
a  set  is  started  through  at  the 
assembly  stage  the  work  pro- 

gresses by  orderly  steps.  A  delay 
in  one  of  the  tables  causes  a  pil- 

ing up  of  work  from  tables  be- 
hind and  as  a  result  the  worker 

who  is  not  able  to  meet  the  pace 
is  eliminated.  In  setting  the  pace 
the  speed  is  determined  by  what 
is  considered  good  production  per 
man  per  day,  and  since  all  tables 
have  an  equal  amount  of  work  to 
perform,  the  load  is  evenly  dis- 

tributed and  none  is  given  a 
heavier  burden  than  others.  This 
feature  has  much  to  recommend 
it  from  the  standpoint  of  satisfac- 

tion on  the  part  of  the  worker. 
Naturally  a  contented  worker  can 
turn  out  more  material  than  a 
grumbler  and  chronic  kicker. 

Inspect  Raw  Materials 
AS  is  to  be  expected  from  an  or- 

XTl  ganization  that  goes  into 
heavy  production,  the  matter  of 
inspection  of  raw  materials  is  a 

very  important  one.  Any  pro- 
duction schedule  can  easily  be 

slowed  down  through  rejections. 
The  way  to  maintain  the  produc- 

tion schedule  is  to  inspect  the  raw 
material  before  it  ever  goes  into 
the  various  parts  used  in  the 
manufacture  of  a  receiver.  Then 
if  all  material  passes  rigid  tests 
it  is  sent  into  the  department  re- 

quiring it  where  it  is  made  into 
the  parts  desired.  But  even  this 
inspection  could  not  be  depended 
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upon  entirely  by  such  an  organi- 
zation. So  there  are  other  inspec- 

tions; one  while  the  set  is  in  the 
chassis  form  when  it  is  tested  for 
electrical  accuracy  and  perfec- 

tion. Then  again  it  is  given  a 
test  when  in  the  completely  as- 

sembled state  in  the  console  or  the 
cabinet.  The  individual  con- 

densers, (and  they  are  beauties) 
are  all  measured  by  a  capacity 
bridge  so  their  capacities  are 
equal  and  within  the  tolerances 
allowed  by  the  engineering  de- 

partment. 
In  the  drilling  of  holes  in  bake- 

lite,  instead  of  single  holes  being 
drilled,  four  are  drilled  at  a  time. 
A  master  gauge,  milled  down  to 
a  thousandth,  is  used  to  see  that 
all  four  holes  are  always  ac- 

curately placed.  The  worker  on 
a  drill  press  has  this  master 
gauge  beside  him  during  his  work 
and  frequently  uses  it  to  deter- 

mine the  fact  that  none  of  the 
apertures  are  being  drilled  off 
center. 

Drilling  Chassis 

OVERHEAD  is  of  vital  im- portance and  wherever  pos- 
sible machinery  is  relied  upon  to 

give  uniform  accurate  work.  In 
the  case  of  holes  drilled  through 
the  metal  portion  of  the  chassis 
of  the  sets,  templates  are  pro- 

vided and  power  drills  used. 
Thus  drilling  can  only  be  done 
in  one  way  and  that  is  the  right 
way.  The  writer  was  informed 
that  shortly  the  Zenith  factory 
will  have  three  separate  drills  for 
the  chassis  work  so  that  drilling 
that  section  of  the  receiver  can 
be  confined  to  three  operations, 
all  of  which  further  speeds  up 

production. 
Going  into  the  engineering  fea- 

Inside  the  Zenith  sets  the  curious  will  find  many  desirable  features  as  are  explained 
in    the    article 
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tures  of  the  organization  we  find 
the  single  control,  together  with 
A,  B  and  C  battery  elimination, 
the  latest  development.  The  sin- 

gle control  is  achieved  through 
the  gang  condensers  so  ar- 

ranged that  with  one  knob 
working  through  a  worm  and 
gear,  the  entire  set  of  condensers 
is  turned.  Since  all  inductances 
are  of  an  exact  size  and  since  the 
condensers  are  of  a  predeter- 

mined accurate  capacity  there  is 
no  necessity  for  later  trimming. 
All  leads  are  the  same  length  in 
every  set  too.  This  ideal  can 
only  be  attained  when  all  parts 
are  machined,  all  coils  exactly 
the  same  inductive  value,  all  con- 

necting wires  the  same  size.  Here 
again  Zenith  has  succeeded  in 
matching  all  parts  to  a  nicety  and 
the  result  is  a  smooth  acting, 
simple,  single  control  receiver. 

For  B  elimination  the  problem 
has  never  been  very  difficult,  but 
A  elimination  presented  another 
problem.  To  try  to  rectify  and 
choke  out  from  2  to  4  amperes  at 
6  volts  is  a  problem  that  has  stag- 

gered many  an  engineering  or- 
ganization. Instead  of  wasting 

time  on  this,  the  Zenith  interests 
attacked  the  problem  from  an- 

other angle.  They  put  all  fila- 
ments (199's)  in  series  (for  the 

RF  and  detector  stages)  and  then 
used  a  Raytheon  tube  which 
would  pass  sufficient  milliamperes 
to  light  all  the  filaments.  For 
the  power  stage  raw  alternating 
current  is  fed  to  the  UX171  tube 
and  in  this  section  there  is  no 
need  for  A  battery  elimination. 

Series  Filaments 
TO  make  certain  that  tube 

filaments  will  not  be  run  at 
an  excessive  value  there  is  pro- 

vided a  zero  to  sixty  milliampere 

This  is  one  of  the  first  pictures  of  the  new  Zenith  reproducer  which  will  take  in  from 
the  highest  to  the  lowest  notes  of  orchestra,  organ  and  symphony  music 

meter,  with  a  red  danger  mark 
set  at  the  figure  60.  On  account 
of  series  filaments  a  filament  volt- 

meter would  not  be  advisable  so 
the  milliammeter  was  adopted 
instead. 

Three  stages  of  audio  fre- 
quency amplification,  using  low 

ratio  transformers,  give  all  the 
volume  necessary  to  bring  the 
music  above  the  noise  level.  Fur- 

ther amplification  would  not  be 
possible    or    advisable.      The    C 

This  is  the  Zenith  set  before  the  shielding  is  applied 

bias  for  the  grids  of  the  RF  tubes 
is  secured  through  voltage  drop 
across  the  filaments. 

To  obtain  greatest  selectivity 

and  to  confine  each  coil's  respec- tive field  to  its  own  domain, 
shielding  is  carried  out  to  an  ex- 

tensive degree  as  will  be  seen  by 
referring  to  one  of  the  photo- 

graphs supplied  with  this  article. 
In  the  bigger  models  there  is  a 

drum  on  which  are  shown  the  de- 
grees representing  various  wave- 

lengths. This  is  for  the  single 
control.  The  circuits  of  the  new 
models  are  the  same  as  previous 
ones  except  further  simplified. 

New  Models 

SIX  and  eight  tube  receivers  are 
the  two  major  types,  the  lat- 
ter being  batteryless  and  ar- 

ranged for  either  indoor  or  out- 
door antenna.  The  self-contained 

antenna  is  placed  inside  the  con- 
sole. Means  of  preventing  oscil- 
lation of  the  RF  stages  is  pro- 

vided in  the  primaries  of  the  RF 
(Please  turn  to  page  53) 
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Two  Purpose  Super-Het  IS 
Easy  to  Construct 

Seven  Tuber  May  be  Used 
Either  at  Home  or  on  Vacation 

A  DAPTABILITY  of  a  super- 
/\  heterodyne  to  home  usage 

-L  *■  as  well  as  use  while  on  a 
vacation  is  an  objective  which 
will  probably  be  considered 
favorably  by  all  experimenters 
who  like  to  make  up  their  own 
receivers. 

In  years  past  the  term  port- 
able was  hardly  proper  for  the 

amount  of  apparatus  necessary 
to  build  up  a  super  that  would 
deliver  good  results  was  so  great 
that  portability  was  no  longer 
a  feature.  However  as  is  the 
case  in  other  radio  lines  the 
super  has  been  subjected  to  the 
simplification  process  and  as  a 
result  we  now  have  a  portable 
that  is  really  portable.  In  ad- 

dition to  this  fact  the  receiver  is 

so  constructed  that  it  may  oc- 
cupy a  place  in  your  cabinet  or 

console  at  home,  and  then  when 
you  decide  to  go  on  your  annual 
vacation  the  set  may  be  removed 
from  its  permanent  location, 
placed  in  a  travelling  case  and 
you  can  have  your  entertain- 

ment wherever  you  go. 
In  the  receiver  to  be  described 

the  design  was  based  on  the 
desire  to  be  able  to  use  storage 
battery  tubes  of  the  quarter 
ampere  type  while  the  set  is  at 
home,  and  then  without  any 
changes  other  than  the  substitu- 

tion of  tubes  and  dry  cells,  use 
the  set  while  out  in  the  country, 
or  at  the  seashore,  with  the  199 
tubes.  A  single  rheostat  located 
in  the  positive  side  of  the  A 
battery  takes  care  of  the  dif- 

ference in  tubes,  this  rheostat 
being  turned  seven-eighths  of 
the  way  on  for  the  201-A  type 
tubes  and  only  a  two-thirds  of 
the  way  on  for  the  199  tubes. 

Super  Not  Wrong 
BASICALLY  there  has  never 

been  anything  wrong  with 
the  super-het,  although  many  of 
the  component  parts  that  go  to 

By  F.  A.  HILL 

make  up  a  receiver  of  that 
type  have  been  open  to  criticism 
for  various  reasons.  But  with 
the  increased  interest  in  the 

super  there  have  been  many  ad- 
vances made  in  the  construction 

of  the  integral  parts.  One  of 
the  best  changes  was  noted  in 
the  more  careful  manufacture 
and  charting  of  the  long  wave 
transformers.  In  the  beginning 
with  a  limited  number  of  sta- 

tions the  charting  of  long  wave 
transformers  was  not  so  highly 
necessary,  but  with  over  500 
stations  pouring  their  power  into 
the  air,  the  poor  chap  who  had 
a  poorly  designed  and  none-too- 
sharply-peaked  set  of  trans- 

formers and  as  a  consequence 
picked  up  all  types  of  beat  notes 
and  interference  created  within 
his  own  set,  laid  all  of  the  blame 
at  the  door  of  the  super-het  prin- 

ciple instead  of  going  into  his  re- 
ceiver and  remedying  the 

trouble. 

Today,  however,  much  great- 
er care  in  design,  better  inspec- 

tion after  manufacture,  and  ac- 

curate matching  of  the  fre- 
quency for  which  the  long  wave 

transformers  and  the  long  wave 
filter  are  to  be  used,  has  brought 
about  the  possibility  of  good 
reception  on  the  super  with  its 
ability  to  pick  up  long  distance 
signals.  Added  to  that  you  have 
the  feature  of  being  able  to  use 
a  loop  with  much  better  effect 
than  a  loop  on  another  type  of 
receiving  set. 

Better  Peak  Value 

WITH  the  hit-or-miss  peak- ing it  was  natural  that  some 
of  the  distant  strong  stations 
would  beat  with  either  the 
fundamental  of  a  local  station, 

or,  perhaps,  its  third  harmonic. 
But  with  the  long  wave  trans- 

formers being  peaked  at  a  fre- 
quency that  would  not  fall  on  a 

half  of  either  100,90,80,70,60  or 
50  kilocycles  the  greatest 

amount  of  locally  created  inter- 
ference has  disappeared,  leav- 

ing only  that  created  by  stations 
which  do  not  maintain  their  ten 
kiocycle  separation,  and  these 
are  mighty  few. 

But    transformers     are    now 

available  for  use  by  the  experi- 

This  schematic  diagram,  Figure  1,  shows  the  simplicity  of  the  wiring  in  the 
portable  super  described  in  this  article.  Only  two  plus  B  voltages  are  pro- 

vided, one  combined  for  the  oscillator,  second  detector,  and  the  long  wave 
transformers  at  45  volts,  and  the  other  for  the  audio  stages  consisting  of 
90  volts.  In  the  case  of  the  C  battery,  7.5  volts  are  provided  for  the  second 
detector  biasing  scheme  (for  199  tubes),  and  4.5  volts  for  the  two  audio  trans- 

former secondaries.  Bias  for  the  long  wave  transformers  is  provided  by  the 
grid  return  to  the  negative  filament 
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Figure  2  is  the  rear  view  of  the  seven  tube  portable  showing  the  socket  mountings  all  arranged  in  a  line.    The  oscillator  coil  of 
the  plug-in  type  is  shown  under  the  subpanel  at  the  extreme  right.     All  the  long  wave  transformers  are  mounted    underneath 

the  subpanel  as  are  the  two  audio  transformers,  the  latter  seen  at  the  left  of  the  picture 

menter  and  set  builder,  which 
are  matched  for  either  201-A 

tubes  or  the  199's.  Improved 
methods  of  capacity  measure- 

ments have  permitted  far  great- 
er accuracy  intransformer 

peaking  than  before  and  today 
the  experimenter  gets  the  bene- 

fit of  such  progress. 
We  recently  noted  curves  on  a 

number  of  long  wave  transform- 
ers, the  type  being  used  in  this 

receiver  having  their  peak  at 
about  42.5  kilocycles,  with  a 
gain  per  stage  of  approximately 
13  as  contrasted  to  a  few  other 
commercial  types  in  which  the 
gain  ran  from  7.5  to  12.  While 
the  gain  of  the  filter  was  only 
7.5  compared  to  gain  of  13  for 
the  iron  core  long  wave  trans- 

former, nevertheless  it  was 
much  sharper  than  any  of  the 
other  filters,  and  this  particular 
quality  is  desired  in  a  filter 
rather  than  its  amplification 
factor,  since  this  feature  permits 
far  greater  selectivity,  the  pre- 

ceding long  wave  transformers 
having  taken  care  of  the  desired 
amplification  at  intermediate 
frequencies. 

Matched   For  Tubes 

IN  using  the  long  wave  trans- 
formers  for  this   super   the 

units  were  matched  first  for  199 

tubes  and  then  for  201-A's.  The 
operating  frequency  for  the  201- 
A  tubes  will  be  somewhere  be- 

tween 42.5  and  45  kilocycles 
(preferably  the  former)  while 

the  peak  for  the  199's  will  be 
approximately  62  kilocycles  due 
to  the  difference  in  the  load  im- 

posed on  the  iron  core  trans- 
formers which  changes  the  in- 

ductance value.  However  the 

air  core  transformers  are  sup- 
plied tuned  to  frequencies  to 

match  the  iron  core  stages,  but 
do  not  change  their  value  under 
load,  and  consequently  their 
peak  frequency  will  be  the  same 
regardless  of  whether  used  with 
199  or  201-A  tubes. 

Grid  condenser  and  leak 
method  of  detection  is  much 
more  sensitive  than  other  forms, 
so  it  is  used  for  the  first  detec- 

tor, while  in  the  second  detector 
where  the  signal  is  already  high- 

ly amplified  and  sensitivity  need 
not  concern  us,  we  have  used  the 
grid  bias  method  of  detection,  a 
tap  from  the  C  battery  at  a  value 
of  7.5  volts  (for  199  tubes)  be- 

ing utilized  for  this  purpose.  As 
a  means  of  controlling  the 
volume  a  midget  condenser  hav- 

ing a  small  capacity  is  connected 
from  one  end  of  the  loop  to  the 
plate  of  the  first  detector  and 

serves  to  sharpen  the  loop  tun- 
ing and  give  either  more  or  less 

volume  as  desired. 
To  eliminate  body  capacity 

through  hand  tuning  of  the 
oscillator  condenser  the  grid-to- 
filament  span  of  the  variable 
was  adopted  since  under  these 
conditions  the  rotor  is  always  at 
a  nodal  point  as  regards  poten- 

tial and  of  necessity  not  subject 

to  body  capacity.  This  also  per- 
mits of  the  plate  section  of  the 

oscillator  being  of  a  fixed  value 
and  using  series  feed  instead  of 
parallel  feed  as  in  the  case  of  a 
number  of  other  methods. 

Negative  Grid  Returns 

NO  oscillation  control  is  pro- vided for  the  long  wave 
transformers  other  than  that 
provided  partly  by  use  of  the 
rheostat  in  the  filament  circuit. 
The  return  from  the  grids  of  the 
long  wave  transformers  go 
direct  to  the  negative  filament. 
If  difficulty  should  develop  it 
can  be  easily  remedied  by  plac- 

ing a  Clarostat  or  some  other 
high  resistance  (variable) 
across  the  secondary  of  the  first 
intermedia  te,  allowing  the 
operator  to  alter  the  load  on 
that  stage  and  thus  control  oscil- 

lation. Under  test  we  did  not 
find  this  necessary,  but  mention 
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Figure  3  shows  the  front  panel  view  of  the  seven  tube  portable  described  in  this 
article.    The  number  of  controls  has  been  cut  to  a  minimum 

it  in  the  event  an  experimenter 
does  encounter  instability  of  this 
character. 

Filters  are  best  operated  with 
a  C  bias  in  series  instead  of  us- 

ing the  conventional  grid  con- 
denser and  leak  with  the  grid 

return  to  the  positive  terminal 
of  the  filament.  So  in  this  set 
the  C  bias  was  used,  there  being 
no  current  in  the  grid  circuit  and 
better  results  being  attained. 
In  most  cases  it  has  been  deter- 

mined that  a  bias  of  from  3  to 
4.5  volts  will  do  for  the  bias  on 
the  201-A  detector  tube,  where- 

as for  the  199  tube  the  value 
may  range  from  6  to  8  volts. 
Individual  experimentation  on 
the  part  of  the  builder  will  show 
the  best  value  for  a  particular 
set  of  tubes  and  receiver. 

Small  sized  audio  transform- 
ers were  used  in  order  to  gain 

in  the  saving  of  weight  while  at 
the  same  time  holding  constant 
the  quality  of  output.  Larger 
and  heavier  types  of  audio 
transformers  may  be  used  if 
desired,  but  greater  space  allow- 

ances will  have  to  be  made. 

The  Carrying  Case 

rPHERE  are  numerous  "ready- 
J-  made"  carrying  cases  that 
would  be  satisfactory  for  use 
with  this  receiver  but  the  final 
choice  should  be  made  after  the 
speaker  and  type  of  loop  have 
been  chosen.  Of  course,  it 
would  be  possible  to  have  one 
made  to  order  by  a  trunk  manu- 

facturer, in  that  case  we  would 
suggest  one  with  a  front  and 
back  hinged  removable  door.  A 
small  cone  speaker  could  be 
mounted  in  the  rear  door  and 
the  front  door  should  contain  a 
loop.  The  receiver  itself  should 
be  mounted  directly  above  the 

battery  compartment.  In  a 
case  like  the  one  described 
above  the  outside  dimensions  of 
the  case  would  probably  be 
about  16x18x9  inches. 

LIST  OF  PARTS 

1  7"xl8"x3-16"  Bakelite  panel 
1  2  1-8x17x3-16"  Bakelite  sub- 

panel 
1  Pr.  S-M  540  Mounting 

brackets 
2  S-M  No.  316  Condensers 

.00035  MFD  variable 
7  S-M  511  UX  Sockets 
1  S-M  340  .000025  MFD  Con- 

denser 
2  S-M  210  Long  Wave  Trans- 

formers 
1  S-M  211  Long  Wave  Filter 
1  S-M  111  A    Oscillator     Coil, 

Plug-in  type 
1  S-M  515  Coil  socket 
2  S-M  801  Vernier  dials 
1  Yaxley  6  Ohm  Rheostat 
1  Yaxley  No.  10  Jack  Switch 
2  No.  1  Yaxley  Jacks 
1  No.  2A  Yaxley  Jack 
1  .00025  Grid  Condenser  with clips 

1  Meg.  Grid  Leak 
2  .5  MFD  By  pass  condensers 
1  .002  MFD  condenser 

ACCESSORIES 

1  Carrying  Case  with  arrange- 
ments for  loop  and  speaker 

7  UX  199  Tubes 

3  4>4  Volt   "C"   Batteries   (1 
for  audio,  2  for  second  de- tector) 

2  45V  B  Batteries  (small  size 
preferred) 

3  No.  6  Dry  cells 

Instructions 

FOLLOWING  are  instructions 
which  have  been  given  in 

previous  articles  but  their  im- 
portance  justifies  repetition. 
The  first  step  after  getting  the 
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material  together  is  to  lay  out 
and  drill  the  panel.  It  may 
then  be  sanded  by  rubbing  in 
one  direction  only  with  fine 
sandpaper  and  oil  until  all  of 
the  original  bright  finish  has  dis- 

appeared. Each  part  should  be  examined 
and  all  screws,  nuts  and  springs 
tightened  up.  Lugs  should  be 
placed  on  all  binding  posts. 
Transformers  should  be  clicked 

out  with  head-phones  and  a  bat- 
tery for  continuity  of  windings. 

In  connecting  up  the  set,  as 
much  wiring  should  be  put  on 
the  panel  and  sub-base  separate- 

ly as  is  possible,  using  a  well 
tinned  iron.  Then  the  panel  is 
screwed  to  the  baseboard  again, 
and  the  few  remaining  leads  run 
between  the  two. 

The  set  is  now  ready  for  test. 
The  "A"  battery  should  be  con- 

nected to  the  two  "A"  posts,  and the  tubes  inserted.  When  the 
on-off  switch  is  turned  and  the 
rheostats  turned  on,  the  tubes 

should  light.  The  "A"  plus 
battery  wire  should  then  be  con- 

nected to,  first  the  "B"  45, 
and  then  the  "B"  90  post.  The 
tubes  should  not  light — if  they 
do  there  is  an  error  in  con- 

nection which  should  be  cor- 
rected before  proceeding  fur- 

ther. One  45  volt  battery  is 
then  connected  with  its  negative 

lead  to  the  "A"  minus  post  and 
its  plus  to  the  45  volt  post.  The 
other  is  connected  with  its 
minus  lead  to  the  45  volt  post 
and  its  plus  to  the  90  volt  post. 
Both  "C"  batteries  have  their 
plus  lead  to  the  negative  fila- 

ment line.  One  has  the  minus 

to  the  F  posts  of  the  audio  trans- 
formers. The  other  has  its 

minus  (approximately  6  to  9 
volts)  to  the  "A"  minus  posts  of 
the  long  wave  transformers. 

The  Loop 

THE  loop  is  now  connected with  its  outside  end  to  the 
top  loop  post,  its  center  tap  to 
the  center  post,  and  its  inside 
lead  to  the  lower  post.  If  it  is 
of  the  solenoid  type,  either  end 
may  go  to  top  or  bottom  post. 

The  tubes  being  put  in  place, 
the  rheostat  should  be  turned 
seven-eighths  on  for  storage  bat- 

tery tubes  or  two-thirds  on  for 
dry  cell  tubes.     The  balancing 

(Please  turn  to  page  55) 
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Receiver  for  Short  Wave  Telephone 
and  Telegraph  Work 

By  WILLIS  L.  NYE 
(Radio  6DDN) 

Here  is  Mr.  Nye's  receiver  which  he  describes  in  this  article.     It  certainly  should 
appeal  to  the  builder  of  sets  for  its  neat  construction 

FOR  the  reception  of  
the 

shorter  waves  (i.  e.  below 
200  meters),  the  radio  en- 

thusiast requires  a  receiver  that 
differs  in  many  respects  from 
those  which  the  average  listener 
is  used  to  or  familiar  with.  It  is 
customary  to  employ  radio  fre- 

quency amplification  in  broadcast 
work  and  it  seems  that  the  good 
old  regenerative  receiver  is  fad- 

ing into  the  past  when  it  comes 
to  comparison  with  the  more 
modern  receiver  employing  radio 
frequency  amplification.  How- 

ever many  are  in  use  yet  but  they 
are  few  and  far  between  if  the 

listener  wants  real  performance 
and  satisfaction  in  radio  such  as 
is  required  by  the  broadcast  fan 
of  the  present  moment.  How- 

ever, the  old  stand-by  regener- 
ative is  still  performing  miracles 

in  reception  on  the  high  fre- 
quency wave  bands  and  in  this 

field  it  is  unsurpassed  for  short 
wave  work  in  receiving.  The 
supers  and  neutrodynes  simply 
cannot  compete  here  and  it  will 
be  a  long  time  before  the  multi- 
tube  receivers  are  going  to  give 
the  results  that  the  two  tube  re- 

generative receiver  has  given 
tube  for  tube.    No  doubt  that  the 

great  satisfaction  that  the  regen- 
erative receiver  has  given  in  this 

field  is  due  to  the  excellence  of 

design  employed  in  their  con- 
struction and  the  development  of 

good  parts.  However,  the  opin- 
ions of  the  reader  may  be  adverse 

but  the  convictions  stated  are  to 
be  found  true  wherever  short 
wave  reception  is  being  tried  out. 

The  main  feature  of  the  re- 
ceiver described  is  the  use  of  a 

condenser  to  control  the  feed- 
back and  oscillation.  The  advan- 

tages of  such  a  system  is  obvious 
to  the  builder.  Along  with  the 
novel  idea  of  controlling  the  feed- 
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back  is  the  design  of  the  tuning 
circuits  that  allow  the  inter- 
changement  of  the  inductances. 
In  this  way  the  inductances  can 
be  changed  and  the  wavelength 
altered.  This  allows  reception  on 
all  waves  below  200  meters  ex- 

cept those  perhaps  below  20 
meters. 

The  apparatus  is  mounted  di- 

rectly on  a  1,4"  bakelite  panel 
9"xl2".  The  panel  will  be  made 
to  rest  on  the  short  side.  This 

makes  the  receiver  of  upright  de- 
sign and  saves  table  space.  The 

panel  is  finished  in  the  usual 
manner.  The  large  hole  for  the 
voltmeter  is  cut  by  means  of  a 
keyhole  saw. 

The  secondary  tuning  con- 
denser is  of  minimum  number  of 

plates  to  just  cover  the  bands 
that  we  wish  to  receive  on.  The 

original  condenser  used  in  the 
set  employed  but  5  plates.  This 
gave  a  capacity  of  100  mmfds. 
The  condenser  is  moved  by  the 
vernier  dial  shown.  The  ratio  of 
the  vernier  should  not  be  less 

than  20  to  1.  With  the  small  ca- 
pacity shown  the  signals  will  be 

spread  out  on  the  dial  and  not 
cramped  together.  This  feature 
permits  easy  tuning. 

The  feedback  condenser  is  of 

250  mmfds.  maximum  capacity 

and  even  larger  in  size.  The  set- 
ting on  this  control  is  not  critical. 

It  should  be  mounted  as  shown. 

Mounted  As  Shown 

ALL  the  apparatus  is  mounted 
L  as  shown  in  the  detail  with 

the  condensers  at  the  bottom  of 

the  panel  and  spaced  equally. 
Right    above    the    condensers    is 
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The  experimental  circuit  used  by  Mr.  Nye  at  6DDN  is  shown  above 

mounted  the  rheostat.  Above  the 

rheostat  is  mounted  the  volt- 
meter. This  combination  pre- 

sents a  panel  that  is  attractive 

and  yet  consistent  with  good  elec- 
trical design.  Note  the  way  in 

which  the  brass  straps  are  bent 

to  make  a  square  joint.  The  sock- 
ets and  the  audio  frequency 

transformer  are  mounted  on  the 

sub-panel  as  shown.  The  sub- 
panel  carries  the  binding  posts 
also  at  its  extreme  edge.  The 
choke  coil  is  mounted  beneath  the 

sub-panel. 
The  hard  rubber  strip  that 

carries  the  terminals  for  the  in- 
ductance coils  is  mounted  2/3  up 

from  the  bottom  of  the  brass 

straps  in  the  rear.  The  coil  ter- 
minals are  mounted  directly  on 

this  strip. 

The  coils  themselves  may  be 
made  by  the  builder  or  purchased. 
A  good  set  of  coils  that  works 

very  efficiently  are  the  Bremer- 
Tully  short  wave  coils.  They  are 

admirably  suited  for  the  pur- 
pose in  this  receiver  and  the  or- 

ginal  set  designed  used  them.  If 

(,)     Jfaf0ra*         7~j|j     I* 

<9-* 

fie/ ho  J  used  /o  mzfa  r«ft>/  doy/e 

head  >r/th  g  "s>/fi?p   brass. 

<z>    z.sv  mmfi/s  &z--  zo  a. 
cs-    zs-o  mm/a1*  /i-T-  c/fy/i  Z£A  Jiujlo    frani. 

"■/mar-/  £}=  T'<A(<* 
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Schematic  circuit  of  the  set  and  other  constructional  details 

the  coils  are  purchased  they  are 
mounted  the  same  identical  way 
as  described.  The  range  of  the 

Bremer-Tully  coils  allows  one  to 
tune  to  I21/2  meters  with  the 
secondary  condenser  of  100 
mmfds.  capacity.  The  four  coils 
provided  allow  one  to  go  up  to 
200  meters  in  four  steps.  Surely 

this  allows  one  a  very  selec- 
tive receiver  if  built  as  shown. 

The  Bremer-Tully"  coil  set  in- cludes an  antenna  coupling  coil 
also.  If  the  coils  are  built  by  the 
builder  they  should  be  of  the 
basketweave  style.  See  table  for 
correct  sizes. 
The  choke  coil  should  be 

wound  with  No.  28  s.  c.  c.  wire 

and  single  layer  wound  on  a  2" diameter  form;  250  turns  will 

be  required  although  sometimes 
less  turns  will  suffice. 

Flexible  In  Design 

THIS  receiver  is  very  flexible 
in  design  and  with  the  mere 

substitution  of  a  coil  of  59  turns 

shunted  by  a  250  mmfds.  maxi- 
mum capacity  condenser  the 

range  will  be  from  200  to  nearly 
600  meters  for  the  secondary. 

The  feedback  will  need  to  be  in- 
creased some  in  its  inductance. 

This  receiver  really  is  two  pur- 
pose and  can  be  readily  used  for 

either  range  of  waves.  A  Brem- 
er-Tully broadcast  tuner  may 

also  be  used  in  place  of  the  coil 
given   with   excellent  results. 

The  set  as  a  whole  if  built 

according  to  these  directions 
will  be  very  rigid  and  solid  on 
its  base.  The  center  of  gravity 
will  be  very  low  if  the  apparatus 
is  mounted  as  shown.  The 

design  was  so  chosen  after  nu- 
merous ideas  were  tried  out  and 

a  departure  was  then  tried  from 
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Front  panel  view  of  the  short  wave  receiver 

the  usual  style  of  panel  and  a 
baseboard.  The  set  is  not  very 
bulky  if  built  as  shown.  The 
receiver  when  it  is  designed  this 
way  allows  the  panel  to  be  easily 
removed  without  taking  the 
cabinet    to    pieces. 

The  cost  of  this  receiver  will 

be  very  moderate  when  com- 
pared to  the  usual  tuner.  It  is 

very  pleasing  to  the  eye  in  its 
unique  arrangement.  With  the 
voltmeter  in  this  receiver  the 
filament  voltage  is  accurately 
controlled.  This  may  seem  a 
luxury  at  first  but  one  of  the 
secrets  of  good  consistent  results 
is  to  keep  a  steady  temperature 
on  the  filament  and  just  enough 
so  that  good  reception  is  assured. 
It  is  a  good  plan  to  set  the 
rheostat  and  connect  the  filament 
to  a  switch  which  allows  the  fila- 

ment to  be  controlled  steadily. 
The  result  of  good  filament  con- 

trol   is    that    the    tubes    remain 

very  sensitive  and  are  always 
operating  at  their  maximum  ef- 

ficiency. For  short  wave  work 
it  is  advisable  to  use  a  tube  with 
minimum  internal  capacity.  The 
only  6  volt  tube  that  has  this 
feature  is  the  Magnavox  tube. 
With  this  receiver  the  writer  has 
used  these  tubes  and  found  ex- 

cellent operation  attributable  to 
them. 

The  circuits  that  the  builder 
of  this  receiver  may  use  are 
shown  in  Figures  3,  4,  and  5. 
Figure  6  shows  the  method  used 

to  bend  heavy  strap  brass  y$" 
thick  easily  making  a  corner 
that  has  sharp  lines  in  it.  This 
lends  a  good  artistic  touch  to  the 
receiver.  The  idea  is  used  in 
the  brass  straps  that  hold  the 
sub-panel.  In  this  way  one  does 
not  need  to  use  any  other  tools 
to  bend  the  brass  except  to  file 
it  as  shown  and  bend  it  by 
hand. 

The    following    parts    are    re- 
quired in  this  receiver. 

Parts  Needed 

One 5    plate    condenser 
100 

mmfds.  max.  cap. 
One 13    plate    condenser 

250 

mmfds.  max.  cap. 
One 20   ohm  rheostat. 
One Jewell  voltmeter. 
One 

phone   jack. One audio  freq.  transformer Five 
binding   posts. 

One 
sub-panel   4^"x9". One 

panel  9"xl2". 
One  grid  condenser  250  mmfds. 

cap.    (Max.). 
One variable   grid   leak   2 

to 

10 

meg.  ohms. 
3'  of  strap  brass  yi"x}4". One strip  of  hard  rubber 

9" 

xl 

"  long. 

One  3"  dial. 
One vernier   dial    20-1    ratio. 
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The  filament  type  jack  that 
controls  the  filament  may  be  sub- 

stituted in  place  of  a  separate 
switch.  However,  this  will  make 
the  wiring  more  difficult. 

Schematic  Figures 

In  figure  3  the  proper  wiring 
circuit  for  the  receiver  is  shown. 
This  is  a  Hartly-Reinartz  affair 
and  has  been  found  to  be  best 
suited  for  short  wave  work. 

Figure  4  shows  the  usual 
scheme  of  controlling  the  feed- 

back by  the  throttling  condenser. 
This  is  nothing  unusual  except 
that  it  eliminates  the  use  of  a 
by-pass  condenser  across  the 
phone  terminals.  The  tickler 
is  fixed  here  also. 

An  experimental  circuit  some- 
what similar  to  the  Reinartz 

transmitting  circuit  is  shown  in 
figure  5.  It  was  first  used  in 
France  and  was  found  to  work 
well  on  the  shorter  wavelengths. 
It  has  been  tried  by  the  author 
for  the  100  to  200  meter  waves 
but  not  below  that  region.  It 
would  be  well  to  try  it  and  make 
a  comparison  with  our  standard 
circuits.  From  the  results  ob- 

tained by  the  author  it  ought  to 

be '  fine  business  for  the  ultra- short waves. 
With  this  receiver  it  has  been 

possible  to  hear  out  here  on  the 
west  coast  in  full  daylight  WGY, 
KFKX,    KDKA    on    their    short 

The  Following  Tables  Are  For  the  Coils 
Meters          Pri. Grid       Plate      Turns Approximate  Range 
20  Band           3 

3)4          4 (16  to  25  Meters) 
40      "              3 1V2               6 (25  to  50  Meters) 
80      "              6 14               8 (50  to  100  Meters) 

200      "             15 28             14 (100  to  200  Meters) 
All  coils  are  wound  basketweave  on  11 pegs  and  are  3  inches 

diameter  tied  together  with  thread  and  i wound  with  number  16 
D.  C.  C.  wire. 

wave  bands  on   voice  transmis- 
sion. 

This  is  phenomenal  and 
speaks  well  for  the  receiver 
design  as  it  does  also  of  short 
wave  transmission.  Amateur 

transmission  in  15  foreign  coun- 
tries was  also  logged  here. 

^ 

Regeneration  by  throttle  control  is 
shown  in  the  above  schematic 

This  type  of  receiver  has  been 
used  by  a  great  many  people 
and  it  has  given  much  satisfac- 

tion due  to  its  excellence  in 

design.     It  would  be  well  to  ex- 

f/9.  Z. 

SIDE      VICW. 

This  drawing  shows  the  side  view  of  the  receiver 

periment  with  the  different  sizes 
of  tickler  coils  for  proper  con- 

trol of  oscillation. 
Antenna  Coupling 

For  the  shorter  waves  it  will 
not  be  necessary  to  cut  down  your 
present  antenna,  although  the 
coupling  between  the  aerial  and 
the  secondary  will  have  to  be  cut 
down  to  some  extent.  One  of  the 
popular  methods  of  coupling  the 
antenna  to  the  secondary  is 
through  a  small  capacity,  metal 
plates  about  an  inch  square  be- 

ing mounted  on  a  small  bakelite 
block  so  one  of  the  plates  may  be 
moved  closer  to  the  other,  or  fur- ther away. 

In  getting  the  best  out  of  short 
wave  receivers  the  vertical  height 
of  your  antenna  will  be  much 
more  important  than  the  horizon- 

tal. If  you  are  going  to  have  an 
antenna  especially  for  use  on  the 
short  waves  (20  and  40  meters) 
then  it  would  be  best  to  limit  its 
length  to  not  more  than  40  feet 
and  take  advantage  of  all  the  ver- 

tical height  possible. 
Ordinary  reception  on  code 

may  be  secured  without  any  an- 
tenna or  ground,  the  secondary 

coil  of  the  receiver  acting  as  a 
small  loop  whose  pickup  is  partly 
enhanced  by  the  presence  of  an 
antenna  even  if  the  antenna  is 
not  directly  connected  to  the  set. 

Under  certain  conditions  you 
can  make  use  of  a  counterpoise 
instead  of  a  ground,  although  as 

a  rule  the  ground  is  the  best  ex- 
cept where  you  are  bothered  by 

continuous  power  discharges 
from  leaky  transmission  lines. 
Keep  the  antenna  at  right  angles 

to  power  lines,  since  power  cir- 
cuits are  exceptionally  bother- 
some on  the  short  waves  where 

their  disturbing  signal  volume  is 
generally  greatly  in  excess  to  that 
of  the  desired  long  distance  sig- nal. 
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When  the  Magic  Crystal  Becomes 
the  Magic  Carpet 

Fragile  Slab  of  Quartz  Performs  Seem- 
ingly Impossible  Task  of  Power  Control 

DR.  A.  HUND  of  the  Bureau 
of  Standards,  who  is  shown 

in  an  accompanying  photo- 
graph, is  not  examining  samples 

of  eye  glasses,  as  you  might 
surmise  from  a  cursory  glance  at 
this  picture.  Quite  to  the  con- 

trary, he  is  demonstrating  speci- 
mens of  that  recently  acclaimed 

magic  mineral  known  as  quartz 
crystal.  More  specifically,  he  is 
exhibiting  a  crystal  plate  holder 
designed  by  the  Radio  Labora- 

tory of  the  Bureau  of  Standards. 

Like  the  magic  carpet  of  an- 
cient fable,  this  frosted-looking 

glass  is  in  reality  credited  with 
many  magical  properties  in  its 
relation  to  radio.  A  piece  of  this 
crystal  which  may  be  ground  so 
fine  as  to  render  it  extremely 
fragile,  will  keep  a  broadcasting 
station  from  straying  from  its 
path  of  rectitude;  it  will  pro- 

duce audio  as  well  as  radio  fre- 
quencies or  wave  lengths  of  very 

definite  value;  it  will  enable 
radio  inspectors  to  discharge 
their  duties  with  unerring  exact- 

ness; and,  furthermore,  this 
magic  mineral  will  assist  broad- 

cast listeners  in  making  precise 
settings  of  their  radio  receiving 
sets. 

Radio  amateurs  are  combing 
jewelry  and  optical  establish- 

ments for  imitations  of  this  pre- 
cious mineral  as  a  means  of  pre- 
cisely controlling  the  frequency 

of  their  transmitting  stations. 
The  radio  inspectors  of  the  nine 
radio  districts  in  the  United 
States  have  been  supplied  with 
pieces  of  quartz  crystal  by  vir- 

tue of  which  the  inspectors  can 
rapidly  and  accurately  stand- 

ardize their  wave  meters.  To 
broadcast  listeners,  this  means 
that  a  close  check  can  be  kept  on 
the  560  broadcasting  stations 
and  thereby  interference  with 
radio  reception  is  minimized. 
The  radio-aircraft  section  of  the 
United  States  Navy  is  adapting 

By  S.  R.  WINTERS 
and 

GEO.  S.  TURNER 

the  properties  of  this  mineral  to 
use  on  aircraft  radio  installa- 

tions, thus  contributing  to  the 
accuracy  of  transmission  and  re- 

ception of  radio  communications 
on  board  flying  machines. 

To  thoroughly  acquaint  our 
readers  with  all  of  the  popular 
and  semi-technical  data  on 
crystal  operation,  we  have 
combined  the  two  stories  in 
these  pages;  the  first  written 
by  S.  R.  Winters,  our  Wash- 

ington correspondent  and  well- 
known  writer  on  radio  sub- 

jects, and  the  second  by  George 
S.  Turner,  also  a  writer  on 
radio  subjects  who  handles 
his    topic    very    interestingly. 

In  forthcoming  issues  of 
Radio  Age  will  try  to  have 
articles  covering  the  construc- 

tion of  a  crystal  wavemeter 
and  also  crystal  control  for 
short  wave  telegraph  sets. 

—The    Editor. 

Known  for  Years 

""PIEZO-ELECTRICITY  is  a Jl  phenomenon  which  has 
been  known  for  many  years  but 
which  is  having  some  remark- 

able new  applications,"  declares 
Dr.  J.  H.  Dellinger,  Chief  of  the 
Radio  Laboratory  of  the  Bureau 
of  Standards,  in  contemplating 
the  uses  which  are  unfolding  so 
rapidly  and  in  such  great  num- 

bers. "Certain  crystals,"  ex- 
plains the  Chief  of  the  Radio 

Laboratory,  "undergo  a  slight 
expansion  or  contraction  when 
an  electrical  voltage  is  applied 
to  them  and,  vice  versa,  produce 
a  slight  voltage  when  com- 

pressed or  pulled.     A  piece  of 

quartz  crystal  one  or  two  inches 
long  has  a  high  natural  fre- 

quency of  the  same  order  as  the 
frequencies  of  currents  used  in 
radio  communication. 

"It  has  been  found  that  the 
frequency  of  vibration  of  the 
piece  of  quartz  is  extraordinar- 

ily constant  and  that  it  is  very 
useful  as  a  radio  standard.  In 
association  with  a  small  electron 
tube  it  acts  as  an  oscillator  or 

generator  of  a  current,  the  fre- 
quency of  which  is  that  of  me- 

chanical vibration  of  the  piece 
of  crystal.  As  the  frequency 
thus  produced  is  accompanied 
by  numerous  harmonics,  the 
crystal  is  a  standard  giving  sev- 

eral radio  frequencies.  It  is  thus 
a  remarkable  supplement  to  the 
wave  meters  which  have  hither- 

to been  used  as  standards  of 
radio-frequency. 

"A  study  just  completed  by 
the  Radio  Laboratory  of  the  Bur- 

eau of  Standards  indicates  that 
such  a  quartz  oscillator  has 
many  valuable  applications  in 
radio  work.  Means  of  produc- 

ing audio  as  well  as  radio  fre- 
quencies were  worked  out.  The 

crystals  can  be  used  to  control 
or  determine  the  frequency  of  a 
transmitting  station  and  to  hold 
it  strictly  constant,  which  will 
mean  a  great  advance  in  radio- 
transmission  technique.  The 

crystals  are  also  useful  in  ac- 
curate setting  of  receiving  ap- 

paratus and  in  controlling  the 
frequency  of  radio-frequency 
generators  used  in  laboratory 
measurement  work.  The  value 
of  these  various  applications  is 

particularly  great  at  the  fre- 
quencies above  2,000  kilocycles 

(150  meters),  which  are  now 
rapidly  coming  into  use. 

For   Standardization   Work 

"T)ART  of  the  work  resulted 
JT    in  the  design  of  an  outfit 

for  use  by  the  Department  of 
Commerce  radio  inspectors  and 
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adapted  to  the  rapid  and  ac- 
curate standardization  of  fre- 
quency meters.  It  consists  of 

two  instruments,  both  being 
simple  devices  of  low  power, 
operated  by  dry  batteries.  Per- 

sons desiring  to  construct  or 
procure  these  instruments  can 
secure  copies  of  specifications 
therefor  from  the  Bureau  of 
Standards.  These  specifications 
are  Specifications  for  Portable 
Piezo  Oscillator,  Type  N,  and 
Specifications  for  Portable  Aux- 

iliary Generator,  Type  O. 
"The  Bureau  of  Standards 

has  also  prepared  a  set  of  di- 
rections for  the  use  of  the  two 

instruments,  Letter  Circular  183, 
Directions  for  Use  of  the  Piezo 
Oscillator  and  Auxiliary  Gener- 

ator for  Calibration  of  a  Radio- 
Frequency  Meter.  It  may  be  ob- 

tained upon  application  ad- 
dressed to  the  Bureau  of  Stand- 

ards, Washington,  D.  C,  by  per- 
sons having  actual  use  for  it." 

I  witnessed  recently  a  demon- 
stration of  the  use  of  a  tiny 

piece  of  crystalline  substance — 
resembling  a  bit  of  glass,  one 
inch  square — in  controlling  a 
radio  transmitter  with  the  ac- 

curacy of  one-thousandth  of  one 
percent,  a  negligible  quantity. 
This  transparent  looking  prod- 

uct was  connected  to  the  grid 
element  of  a  transmitting 
vacuum  tube  and  as  the  radio 
waves  were  propagated  into 
space  the  operator  of  this  short- 

wave transmitter  confidently 
realized  that  the  frequency  as- 

signment was  being  adhered  to 
with  incredible  precision. 

Holds  Set  to  Wave 

OUARTZ  crystal,  or  more 
scientifically  speaking,  the 

oscillating  properties  of  the 
piezo  electric  crystal,  was  exer- 

cising the  seemingly  magic 
wand  on  this  transmitter.  In 
other  words,  this  bit  of  crystal 
was,  figuratively,  acting  as  a 
traffic  officer  on  a  one-way 
street,  commanding  this  radio 
transmitting  device  to  travel 
unerringly  along  the  81-meter 
ether  lane.  A  slight  deviation 
from  this  ethereal  pathway  and 
confusion  would  be  produced, 
causing  a  congestion  of  air  lanes 
and  a  possible  tie-up  of  traffic 
in    the    ether.     A    burly    New 

York  traffic  officer,  however, 
never  received  more  literal 
obedience  to  his  command  than 
did  this  quartz  crystal  receive 
from  this  radio  transmitter. 

The  transmitting  device  used 
in  this  particular  demonstration 
employed  only  a  7!/2-watt  elec- 

tron tube,  with  an  output  of 
probably  5  watts.  This,  obvious- 

ly, was  a  low-powered  set  and 
a  low  wave  length  was  used,  on 
the  order  of  81  meters.  How- 

ever, the  Naval  Research  Lab- 
oratory, Bellevue,  District  of 

Columbia,  could  have  as  easily 
demonstrated  a  high-powered 
crystal-controlled  transmitter. 
For,  we  are  told  that  this  gov- 

ernment radio  research  labora- 
tory operates  the  highest  power- 
ed crystal-controlled  transmit- 

ting outfit  in  the  world;  the 
power  output  being  12.4  kilo- 

watts or  more  than  12,000 
watts.  This  operates  at  a  wave 
length  of  73.1  meters,  and  oc- 

casionally the  power  output  has 
approximated  15,000  watts. 

More  recently,  the  Naval  Re- 
search Laboratory  put  into 

operation  a  crystal-controlled 
transmitter  functioning  on  25.5 
meters,  and  approximately  10,- 
000  watts  are  pumped  into  the 
antenna.  A  24-hour  test  with 
this  equipment  demonstrated 
that  signals  from  NKF,  the  call 
letters  of  the  experimental  sta- 

tion at  Bellevue,  were  copied 
readily  at  NPU,  a  station  in  far- 

away Samoan  Islands.  The 
antenna  system  thus  employed 
consists  of  an  iron  pipe,  30  feet 
long  and  one  and  one-half 
inches  in  diameter.  This  iron 
rod  is  insulated  from  the  top  of 
the  building  by  means  of  a  large 
pyrex  bowl,  which  also  supports 
the  antenna. 

Vertical  Antenna 

A  CRYSTAL  -  CONTROLLED 
transmitter  at  Bellevue, 

functioning  on  a  wavelength  of 
73.1  meters,  shoots  10,000  watts 
into  the  antenna.  According  to  a 
claim  of  the  Radio  Division  of 
the  Bureau  of  Engineering,  Uni- 

ted States  Navy  Department, 
this  is  the  original  high-powered 
crystal-controlled  transmitter  in 
the  world.  Its  performances  in- 

clude many  long-distance  feats, 
"working"  regularly  with  radio 
amateurs  in  Australia  and  New 
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Zealand,  between  6,000  and 
10,000  miles  distant.  Moreover, 
traffic  was  handled  regularly 
with  NBA  and  NPL,  naval  sta- 

tions. This  71.3-meter  set  has 
handled  traffic  ordinarily  routed 
through  NSS,  the  500-kilowatt 
arc  station  at  Annapolis.  This 
crystal-controlled  equ  i  p  m  e  n  t 
makes  use  of  a  single  upright 
iron  rod  as  an  antenna,  which 
is  reinforced  by  use  of  a  counter- 

poise. Other  transmitting  devices 
whose  frequency  assignments 
are  maintained  with  unfailing 
precision  by  means  of  quartz 
crystals  include  outfits  operat- 

ing on  16,  17,  20.8,  32  and  41.7 
meters.  These  for  the  most  part 
have  a  power  output  of  only 
1,000  watts,  with  the  exception 
of  the  17-meter  set  which  func- 

tions with  300  watts.  Two 
crystal-controlled  units,  design- 

ed and  built  by  the  Naval  Re- 
search Laboratory  for  use  by  the 

Marine  Corps  of  the  United 
States  Navy,  will  operate  on  a 
wave  band  between  35  and  70 
meters.  The  crystal  controls 
two  UV-210  7 1/2 -watt  electron tubes. 

A  radical  departure  in  the 
use  of  quartz  crystals  for  radio 
purposes  is  that  of  using  them 
on  aircraft  for  maintaining  the 
wavelength  assignments  of 
transmitters  on  airplanes.  The 
first  experiments  of  this  kind 
were  conducted  quite  recently, 
the  radio  transmitting  device 
employing  201-A  vacuum  tubes 
and  operating  on  a  wave  length 
of  28.3  meters.  Signals  thus 
radiated  were  picked  up  at  dis- 

tances up  to  1,000  miles.  Now, 
the  radio-aircraft  division  of  the 
Bureau  of  Engineering  is  mak- 

ing arrangements  to  install 
quartz  oscillators  on  spotting 
aircraft.  This  will  undoubted- 

ly mean  a  marked  improvement 
in  the  operation  of  radio  trans- 

mitters on  aircraft. 

Big  D.  C.  Generator 

IT  is  interesting  to  note  that 
a  12,000-volt  direct-current 

generator,  the  most  powerful 
ever  used  for  radio  purposes  and 
for  the  first  time  described  by 
this  writer  in  a  recent  article,  is 
used  in  supplying  power  to  the 
plates  of  the  electron  tubes  used 
in    the    25.5-meter    transmitter. 
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This  powerful  generator  was 
designed  by  the  General  Electric 
Company  and  a  bank  of  six 
kenetrons  deliver  a  steady 
power  load  of  50  kilowatts  at 
12,000  volts,  direct  current. 
Trouble  has  been  experienced  in 
operating  this  power-supplying 
unit  but  eventually  the  wrinkles 
will  be  smoothed  out  and  it  will 
afford  a  source  of  energy  for  the 
plates  of  the  crystal-controlled 
vacuum  tubes. 

Such  has  been  the  remarkable 

development  of  quartz  crystal — 
pieces  of  glass,  to  all  appear- 

ances— in  controlling  radio 
transmitting  devices.  These 
tiny  shapes  of  crystal  are  to  the 
transmitters  what  the  safety 
valve  is  to  boilers,  the  damper 
is  to  the  cookstove,  the  rudder 
is  to  the  ship.  They  are  the 
throttles  on  radio  transmission. 
And,  from  a  small  5-w  a  1 1 
crystal-controlled  outfit  to  a 
15,000-watt  crystal-controlled 
transmitter,  such  is  the  growth 
of  the  application  of  the  oscil- 

lating properties  of  the  piezo 
electric  crystal  in  the  hands  of 
the  Bellevue  Naval  Research 
Laboratory. 

KDKA  Crystal  Control 

PIEZO  crystal  oscillator  con- 
trol is  the  solution  for  one 

of  our  main  difficulties  in  radio 
broadcasting.  The  Department 
of  Commerce  has  gradually 
been  compelled  to  crowd  the 
stations  in  assigning  wave- 

lengths until  they  are  now  sepa- 
rated by  10  kilocycles,  which, 

theoretically,  is  about  as  close 
as  it  is  desirable  to  put  them. 
Practically,  however,  this  as- 

signment plan  does  not  work 
very  well,  as  it  has  never  been 
possible  to  keep  all  the  stations 
rigidly  on  their  assigned  fre- 

quencies. Many  stations,  there- 
fore, have  drifted  from  their 

proper  assignment  and  are  caus- 
ing interference  with  other  sta- 

tions. Any  owner  of  a  sensi- 
tive receiver  will  bear  me  out 

in  this. 
The  piezo  crystal,  having  the 

property  of  vibrating  at  a  fixed 
frequency,  depending  mainly 
upon  its  size,  and  the  added  ad- 

vantage of  vibrating  in  the  radio 
frequency  band  has  been  util- 

ized by  station  KDKA  to  control 
several  of  its  transmitters.    This 

guarantees  against  any  change 
— in  wavelength  due  to  varia- 

tion of  antenna  capacity  or  any 
other  changes  on  the  set.  If 
any  change  does  occur  the  most 
that  can  happen  is  that  the  sta- 

tion shuts  down  but  it  can  never 
slide  off  its  assigned  frequency 
and  interfere  with  other  sta- 
tions. 

A  few  words  concerning  the 
general  method  of  controlling  a 
set  by  means  of  a  piezo  crystal. 
At  KDKA  there  is  a  crystal 
which    controls    the    oscillating 

Quartz   plate   holder  for  piezo   oscillator 
assembled 

circuit  of  a  5-watt  tube.  This 
5-watt  tube  is  coupled  to  a  250- 
watt  tube  controlling  the  output 
of  that  tube  which,  in  turn,  con- 

trols the  behavior  of  two  250 
watt  tubes  in  parallel.  This  last 
unit  in  the  amplifier  in  turn  con- 

trols the  high  power  water- 
cooled  transmitting  tubes  which 

are  coupled  to  the  antenna  'sys- 
tem. The  great  difficulty  of 

making  a  set  of  this  type  behave 
may  be  realized  when  we  stop 
to  consider  the  high  power  in 
the  final  stage,  the  danger  of 
feedback  and  the  extreme  care 
which  must  be  taken  to  careful- 

ly neutralize  all  circuits  to  bal- 
ance out  any  feedback.  Most 

of  us  have  had  experience  with 
audio  amplification  giving  us 
trouble  from  feedback  when  us- 

ing perhaps  from  75  to  100  volts 
on  the  plates.  Compare  this 
trouble  with  a  transmitting  set 

which  uses,  not  audio  fre- 
quencies, but  radio  frequencies 

in  the  neighborhood  of  1,000,- 
0O0,  or  5,000,000  cycles  in  the 
case  of  the  short  wave,  and 
many  thousands  of  volts  on  the 
plates  of  the  tubes.  That  this 
has  been  successfully  accom- 

plished gives  the  engineers  who 
were  engaged  in  this  work  great 
credit  for  their  ingenuity  and 
ability  in  overcoming  obstacles. 

By  Geo.  S.  Turner 

WHAT  is  it  in  radio
  broad- casting that  could  pos- 

sibly deserve  such  a 
title?  The  almighty  dollar 
would  probably  be  the  guess  of 
most  of  us,  but  as  usual  our 
guess  would  be  wrong.  Even 
though  it  is  true  the  American 
dollar  is  today  about  the  biggest 
little  thing  in  existence,  in  this 
case  it  is  not  applicable  nor  does 
it  meet  the  exacting  require- 

ments of  such  a  contrasting  and 
at  the  same  time,  specific  title. 
Rather  consider  if  you  will,  a 
certain  something  that  is  just 
lately  becoming  a  necessity 
around  the  modern  broadcasting 

station;  something  smaller  than 
a  silver  dollar,  being  usually 
more  nearly  the  size  of  a 
twenty-five  cent  piece.  It  may 
be  round  or  square  but  always 

flat;  it  is  brittle,  fragile,  some- 
thing like  a  diamond,  nearly  as 

valuable  and  much  more  useful 
— at  least  in  broadcasting. 

If  you  have  as  yet  failed  to 
guess  what  the  particular  thing 
might  be  and  if  you  have  a  cur- 

iosity to  know,  then  possibly  you 
are  getting  ahead  of  the  story 
and  imagining  what  kind  of  fool 
thing  these  radio  fellows  have 
now  devised.  Before  your  minds 
eye  come  pictures  of  gold,  silver 
and  precious  stones.  And  you 
guessed  it!  A  precious  stone  it 
is — crystalline  quartz.  Precious 
not  because  it  is  beautiful,  for  in 
the  rough  its  many  sided  chunks 
of  varying  sizes,  at  the  best,  only 
resemble  glass.  Neither  is  it 
necessarily  precious  because  of 
a  limited  supply  even  though 
it  was  necessary  for  this  coun- 

try's largest  user  to  import  their 
last  collection  of  crystals  from 
Germany.     Briefly,    the    reason 
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^ig.  2.     Dr.  A.  Hund,  of  the  Bureau  of  Standards  showing  samples  of  quartz  crystal 
(in  right  hand)  and  crystal  plate  holder  (in  left  hand).     The  latter 

has  been  designed  by  the  Bureau  of  Standards 

is  because  of  its  rapidly  develop- 
ing value  in  radio  transmission 

as  a  -  standard  for  maintaining 
the  assigned  frequency  (wave- 

length) within  very  narrow 
limits. 

Their  Qualities 

IT  is  probable  you  have  al- 
ready seen  articles  of  a  tech- 

nical nature  in  this  and  other 

periodicals  on  the  quartz  crys- 
tal, or  piezo-electric  crystal  as 

it  is  sometimes  called.  You 
read  these  articles  and  no  doubt 
wondered  if  these  small  crystals 
would  really  amount  to  as  much 
as  was  promised  for  them. 
However,  before  attempting  to 
prove  or  disprove  their  worth  it 
might  be  well  for  us  to  review 
briefly,  in  a  non-technical  man- 

ner, certain  peculiar  qualities 
possessed  by  these  magic  crys- 

tals such  as  their  inherent  prop- 
erty when  squeezed  to  become 

electrified ;  that  is,  charged  with 
static  electricity  as  a  two  plate 
condenser  when  placed  in  a  cir- 

cuit and  excited  with  an  electric 

current.  Conversely,  by  plac- 
ing the  crystal  between  two 

plates  of  a  charged  condenser 
the  dimension  of  the  crystal  will 
change  in  a  certain  plane,  for 

example,  flatten  out  lengthwise. 
Removing  the  charge,  the  crys- 

tal will  return  to  its  normal 
shape.  Consequently,  if  we  im- 

press an  alternating  potential  on 
this  condenser,  a  stable  crystal 
will  vibrate  or  oscillate  at  a  de- 

finite and  unvarying  frequency 
as  determined  by  its  physical 
dimensions.  Usually  the  thick- 

ness or  width  between  the  two 
parallel  faces  of  the  crystal  disk 
determines  this  frequency  al- 

though certain  other  factors 
having  to  do  with  the  cutting  of 
the  disk  from  the  quartz  as  it 
is  mined  has  been  found  to  have 
a  marked  effect  upon  its  vibrat- 

ing, frequency,  some  even  refus- 
ing to  vibrate  at  any  frequency. 

In  actual  practice  therefore, 
these  factors,  at  present,  limit 
the  crystals  frequency  range  for 
commercial  purposes  to  that 
portion  of  the  spectrum  lying 
between  1520  and  100  kilo- 

cycles. 
For  Broadcast  Use 

FUNDAMENTAL  properties 
inherent  in  such  crystals 

were  discovered  nearly  half  a 
century  ago  and  although  for 
some  time  made  use  of  in  other 
ways   with   varying   degrees   of 
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success,  have  not  until  the  last 
year  or  so  become  associated 
with  radio.  Recent  develop- 

ments have  shown  the  major 
possibilities  of  this  device  are 
two-fold.  The  first  and  more 

complicated  being  the  incor- 
poration of  one  of  these  crystals 

in  'an  oscillating  circuit  to  pro- 
vide a  fixed  frequency  oscillator 

as  a  nucleus  of  the  modern 
broadcasting  station  for  the 
automatic  control  of  the  emit- 

ted frequency  or  wave.  The 
second  possibility  and  the  one 
more  often  taken  advantage  of, 
is  the  use  of  such  a  fixed  fre- 

quency oscillator  as  a  standard 
to  which  the  frequency  of  the 
emitted  wave  is  made  to  con- 

form. This  latter  possibility  is 
particularly  important  in  view 
of  the  recommendation  of  The 
Fourth  National  Radio  Confer- 

ence, "that  the  Department  of 
Commerce  require  all  stations 
to  use  some  means  of  frequently 

checking  their  transmitted  fre- 
quencies with  a  properly  cali- 

brated instrument." 
According  to  certain  author- 

itative tests  conducted  over  a 
period  of  a  year,  the  indication 
is  that  interference  from  other 
broadcasting  stations  is  one  of 
the  greatest  obstacles  to  be 
overcome  before  we  have  satis- 

factory reception.  The  reason 
is  obvious — in  the  past,  stations 
have  not  been  maintaining  their 
assigned  frequency.  No  doubt 
this  is  what  the  Conference  had 
in  mind  relative  to  the  above 
mentioned  recommendation.  In 
any  event,  such  a  condition  can 
surely  no  longer  be  tolerated  by 
the  listening  public. 

Must  Maintain  Frequency 

WITH  the  constant  improve- ment of  the  transmitting 
and  receiving  apparatus  with 
particular  attention  now  being 
given  to  the  development  of  the 
entire  audio  frequency  range  by 
engineers  trained  in  telephony 
as  well  as  radio  science,  it  is 
necessary  now  as  never  before, 
to  give  each  station  every  cycle 
of  its  available  side  band  in 
order  that  no  encroachment 

upon  the  adjacent  station  shall 
result  and  in  order  that  the 
radio  programs  may  come 
through  with  rich  and  undis- 
torted    reproduction.     Such    an 
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accomplishment  can  only  be 
realized  by  the  wholesale  main- 

taining of  the  assigned  fre- 
quencies within  narrower  limits 

than  the  two  thousand  cycle 
variation  heretofore  allowed. 
Nor  is  such  a  thing  impossible 
now  that  we  may  obtain  the 
crystal  indicator  having  an  ac- 

curacy of  one-tenth  per  cent  of  a 
given  frequency.  Let  us  for  a 
moment  visualize  what  this 
means  in  the  broadcasting  spec- 
trum. 

The  highest  frequency  (low- 
est wave)  assigned  for  broad- 

casting use  is  1470  kilocycles 
and  the  lowest  frequency  (high- 

est wave)  550  kilocycles.  An 
error  of  one-tenth  per  cent  in 
each  would  be  1.47  and  .55  kilo- 

cycles or  1470  and  550  cycles  at 
the  two  extremes  of  the  spec- 

trum with  proportionate  varia- 
tions in  between  and  it  is  prob- 
able a  greater  degree  of  ac- 

curacy is  being  realized.  With 
the  broadcasting  station  opera- 

tor constantly  checking  the 
emitted  frequency  of  the  carrier 

wave  with  his  fixed  frequency 
oscillator  by  means  of  a  zero 
(thirty  cycle)  beat  adjustment 
between  the  two  waves,  the 
station  is  assured  of  maintain- 

ing a  fixed  and  unvarying  fre- 
quency in  the  assigned  channel 

while  the  accurately  ground 
crystal  ensures  the  correctness 
of  the  emitted  wave. 

Fixed  Frequency  Oscillator 

NOW  that  we  know  some- thing of  the  possibilities  of 
this  device,  it  might  be  well  at 
this  time  to  enlighten  the  unin- 

itiated regarding  such  a  fixed 
frequency  oscillator  with  parti- 

cular reference  to  its  make-up 
and  operation.  Therefore,  in 
order  to  facilitate  the  explana- 

tion, let  us  forget  the  crystal  for 
the  moment  and  consider  the  so 
called  three  circuit  regenerative 
receiver  having  a  variometer  in 
the  plate  circuit  instead  of  elec- 

tromagnetic (tickler)  feedback. 
You  will  remember  this  circuit 

is  capable  of  producing  sus- 
tained    oscillations     when     the 
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plate  variometer  is  brought  into 
resonance  or  balanced  with  the 
grid  circuit.  These  oscillations 
produce  an  alternating  potential 
in  the  grid  circuit  across  the  sec- 

ondary (tuning)  condenser,  the 
frequency  (wavelength)  of 
which,  is  determined  by  the  set- 

ting of  this  condenser  in  relation 
to  its  associated  coil.  As  is 
known,  this  frequency  is  not 
constant  but  will  vary  sym- 

pathetically with  any  variations 
in  the  constants  of  the  circuit. 
An  attempt  will  be  made  in  the 
following  paragraph  to  show 
how  a  carefully  cut  and  ground 
quartz  disk  can  stabilize  this 
frequency. 

Again  referring  to  the  regen- 
erative circuit,  same  having 

been  adjusted  for  oscillation  at 
some  wave  approximating  the 
natural  period  of  our  crystal,  if 
the  coil  and  condenser  in  the 
grid  circuit  are  replaced  with 
the  crystal  in  a  two  plate  con- 

denser mounting,  we  shall  find 
the  circuit  will  continue  in  oscil- 

lation.    This  is  because  the  am- 

Fig.  3. KDKA  controls  its  vast  antenna  output  by  means  of  the  small  crystal  described  by  Mr.  Winters  in  this  article.     The 
picture^shows  the  crystal  oscillator  with  a  5  watt  tube  in  the  panel  in  front  of  the  operator 
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plified  RF  energy  in  the  plate 
circuit  is  fed  back  to  the  grid 
circuit  through  the  inter-elec- 

trode (grid  plate)  capacity  to 
excite  the  crystal  into  vibration 
at  its  own  natural  period.  In 
vibrating  it  is  expanding  and 
contracting  thus  producing  min- 

ute charges  of  piezo  electricity. 
Same  is  impressed  upon  the 
plates  of  its  condenser  mounting 
which  in  turn  causes  constant 
frequency  potential  variations 
upon  the  grid  and  in  the  plate 
circuit.  Thus  these  two  phen- 

omena, when  associated  with 
each  other  work  together  in 
combination — a  sort  of  fifty- 
fifty  proposition  which  reaches 
a  state  of  equilibrium  of  oscil- 

lation at  one  definite  and  un- 
varying frequency  as  deter- 

mined by  the  period  of  vibration 
of  the  crystal.  If  the  frequency 
of  oscillation  in  the  grid  circuit 
should  have  a  tendency  to 
change,  the  oscillating  crystal 
will  serve  to  draw  them  back 

as  a  speed  governor  on  an  en- 
gine controls  its  speed  and 

insures  even  running  under 
varying  loads.  Temperature, 
atmospheric  conditions,  varying 
circuit  constants  and  even  rough 
handling  within  reasonable 
limits  do  not  affect  the  natural 
period  of  oscillations.  Quite 

simple  isn't  it,  the  way  the  or- 
dinary three  circuit  tuner  has 

evolved  into  a  fixed  frequency 
standard. 

The  beginning  of  the  new 
year  saw  the  quartz  crystal  al- 

ready in  use  in  a  few  of  our 
more  progressive  stations.  It 
is  not  surprising  to  note  that  the 
Westinghouse  and  General  Elec- 

tric Companies'  chain  of  stations 
are  already  making  use  of  the 
quartz  crystal.  This  is  to  be 
expected.  However,  when  sta- 

tions other  than  those  owned  by 
these  concerns  purchase  them, 
the  indication  is  that  their  value 
is  already  becoming  generally 
known.  In  the  Ninth  Radio 
District  the  following  stations 
are  now  using  some  form  of 
quartz  oscillator  as  a  frequency 
standard  :  W  L  S  ,  W  B  B  M  , 
WEBH,  WQJ,  KYW,  WSBC, 
WLIB,  WGN.  WJJD,  WOK, 
KWCR,  KFKX  and  WOC.  In 
addition,  the  following  Ninth 
District  stations  advise  their  or- 

ders have  been  placed    and    by 

this  time  the  majority  are  using 
the  crystals— WMAQ,  WEBW, 
WMBB,  WIBO,  WSOE,  WBCN, 
WCCO,  WLTS,  WCBD,  WHA, 
WORD,  WHT,  WGES,  WJBI, 
WEBQ,  WBNR,  and  WGWY. 

They  Help  You 

THIS  list  is  being  given  be- cause it  is  believed  these 
stations  deserve  credit.  Also,  it 
is  well  for  the  broadcast  listener 
to  be  informed  regarding  all 
stations  maintaining  their  as- 

signed frequency  within  one- 
tenth  per  cent,  for  calibration 
purposes.  The  only  other  list 
of  broadcasting  stations  main- 

taining their  assigned  frequency 
within  narrow  limits  are  those 
contained  in  the  monthly  issue 
of  the  Radio  Service  Bulletin, 
obtainable  from  the  Superin- 

tendent of  Documents,  care 
of  the  Government  Printing 
Office  at  Washington,  D.  C. 
In  addition,  the  signals  sent  out 
from  WWV  at  Washington,  D. 
C,  and  6XBM  at  Stanford  Uni- 

versity, California,  at  regular  in- 
tervals.are  of  a  known  and  pre- 

determined frequency.  How- 
ever, in  each  case  the  signals 

from  these  stations  do  not  satis- 
factorily serve  the  listeners  of 

the  great  middle  west  because 
it  has  been  found  signals  from 
these  stations  can  only  be  regu- 

larly heard  and  utilized  at  dis- 
tances within  about  500  to  1000 

miles.  Hence,  this  new  group 
of  constant  frequency  stations 
should  admirably  supplement 
the  signals  of  WWV  and  6XBM 
and  thus  facilitate  the  calibra- 

tion of  the  experimenters  re- 
ceiver, wave  meter  or  oscillator, 

specially  in  the  middle  west. 
Last,  but  not  least,  the  radio 

inspection  service  comes  in  for 
its  share  of  the  benefits  from  the 
use  of  these  crystal  oscillators. 
One  of  the  biggest  jobs  the 
inspector  has  faced  in  the  past, 
has  been  the  constant  checking 
and  readjusting  of  broadcasting 
frequencies.  This  was  made 
necessary  by  the  limited  separa- 

tion of  the  ten  kilocycles  be- 
tween adjacent  channels  in  or- 

der that  as  large  a  number  of 
stations  as  possible  might  broad- 

cast. Experience  has  proven 
that  this  limited  separation  is 
sufficient,    providing    each    sta- 
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tion  can  be  depended  upon  to 
keep  their  assigned  frequency. 

Change  Calibration 

WITH  the  average  wave- meter  such  as  the  major- 
ity of  stations  have  been  using, 

it  has  been  found  this  is  not  pos- 
sible. Wavemeters,  even  the 

best  of  them,  will  change  their 
calibration  if  dropped  or  hand- 

led roughly.  Here  I  might  men- 
tion for  the  enlightenment  of 

Pullman  car  porters,  and  the 
like,  that  is  the  reason  radio 
inspectors  always  insist  upon 
carrying  that  one  piece  of  bag- 

gage, even  going  so  far  as  to 
hold  it  upon  their  lap  or  sleep- 

ing with  it  in  their  berth  at 
night.  Such  care  does  not 
guarantee  unvarying  accuracy 
over  long  periods  of  time.  For 
this  reason,  the  Department  of 
Commerce  has  provided  each  of 
its  nine  district  offices  with 
quartz  crystal  oscillators  for 
checking  their  wavemeters  and 
decremeters  at  frequent  inter- 

vals. The  adoption  of  these 
oscillators  by  the  Government 
surely  will  prove  to  the  dubious, 
that  they  are  really  worth  while. 
Let  us  hasten  the  day  when 
broadcasting  stations  discard 
their  homemade  wavemeters, 
purchase  a  quartz  crystal  and 
give  the  inspector  more  time  to 
be  of  assistance  to  those  who  are 
experiencing  interference  from 
non-radio  sources. 

Summarizing  the  quartz  crys- 
tals' advantages,  we  find  who 

will  benefit  through  their  use : 
The  station  owner  benefits,  in 

that  he  gets  all  and  no  more  of 
his  available  wave  channel  than 

is  coming  to  him.  Of  equal  im- 
portance he  is  assured  of  a  per- 

manent address  in  the  ether. 
The  broadcast  listener  bene- 

fits through  a  minimizing  of 
heterodyning  and  over  lapping 
of  adjacent  side  bands. 

The  experimenter  benefits  in 
that  he  is  assured  of  a  depend- 

able group  of  fixed  frequency 
signals  for  checking  purposes 
over  the  entire  broadcasting 

spectrum. 
The  radio  inspector  benefits 

in  that  he  is  able  to  rely  upon  a 
station  continuing  along  the 

"straight  and  narrow." 
Surely,  the  "biggest  little" thing  in  radio  deserves  its  title. 
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Tube  Rejuvenation  Is  An  Attractive 
Operation 

Same  Thing  That  Shortens 
Tube  Life  Lengthens  It 

By  ARMSTRONG  PERRY 

NOTHING  short 
 of  a  suc- 

cessful monkey-gland  op- 
eration for  rejuvenation 

could  have  brought  more  joy  to 
the  human  race  than  the  discov- 

ery that  radio  tubes  which  had 
ceased  to  function  could  have 

their  youth  renewed. 

Economically,  socially  and 
spiritually,  there  is  nothing  more 
depressing  than  a  tube  that  will 
light  but  that  shows  no  other 
signs  of  life.  When  the  filament 
burns  off,  the  ensuing  silence 
gives  the  same  impression  of 
finality  as  the  crash  that  comes 

up  from  the  pavement  a  few  sec- 

onds after  the  stenographer's 
bottle  of  milk  falls  out  of  the 

tenth-story  window,  but  when  the 
filament  lights  as  usual  and  still 

the  phones  give  indubitable  evi- 
dence that  it  is  only  going 

through  the  motions  without  de- 
livering any  goods,  it  is  like 

standing  at  the  bedside  of  some- 
one who  has  had  a  stroke  of 

paralysis  just  as  he  was  going 
to  tell  you  where  to  find  Captain 

Kidd's  gold. 
The  method  by  which  tubes  are 

rejuvenated  has  none  of  the  in- 
delicate implications  of  the  oper- 

ation for  the  rejuvenation  of  hu- 
man beings.  In  fact,  it  is  par- 

ticularly attractive.  All  you  have 
to  do  is  to  burn  the  tubes.  The 
same  thing  that  shortens  their 

life  lengthens  it !  Oh,  for  a  Stein- 
ach  or  Voronoff  to  develop  some 
such  operation  for  renewing  the 
youth  of  human  beings.  Who 
that  has  felt  the  insidious  ap- 

proach of  old  age  has  not  wished 
that  he  might  get  all  lit  up  and 
have  the  result  as  permanent  as 
it  is,  temporarily,  exhilarating. 

The  polite  Frenchman  who  was 
told  that  worn-out  tubes  could  be 

made  to  function  normally  by 
burning  the  filament  brightly  for 

a  time,  replied:  "No  doubt  you 
are  right,  but  God  knows  eet  ees 

impossible!"  Most  radio  users 
feel  the  same  way  about  it  at  first 
and  look  upon  the  rejuvenators, 
that  are  finding  their  places  on 
the  shelves  of  radio  stores,  with 
the  eyes  of  a  Doubting  Thomas. 
It  is  the  truth,  however,  and 
there  is  no  mystery  about  it  since 
the  metallurgists  have  revealed 
the  whys  and  wherefores. 

Tube  rejuvenation  has  al- 
ways been  an  interesting  pro- 
cess. Readers  of  this  story 

should  refer  to  the  article  by 
Mr.  Humphrey  in  the  May 
Radio  Age;  also  to  a  bit  of 
data  furnished  by  the  General 
Electric  tube  experts  which  is 
printed  in  the  Pickups  and 
Hookups  department  of  the 
June  issue. . 
Then  add  to  your  list  this 

story  written  by  Mr.  Perry 
and  you  will  have  a  pretty 

accurate  conception  of  rejuven- 
ation of  thoriated  filament 

tubes.  — The  Editor. 

Only  Thoriated  Filaments 

THEY  preface  their  explana- tions by  a  word  of  caution: 

rejuvenation  is  not  for  the  or- 
dinary tungsten-filament  tubes 

but  only  for  those  having  thori- 
ated filaments.  A  thoriated  fila- 

ment is  one  made  of  tungsten  to 

which  a  small  percentage  of  thor- 
ium has  been  added. 

Thorium  emits  electrons  more 

readily  than  other  metals,  and 
a  comparatively  low  temperature 
will  cause  it  to  emit  the  number 

per  second  required  for  the 
proper  action  of  a  radio  tube.  It 
was  thorium  that  developed  the 

full  possibilities  of  the  dry-cell 
tube.  One  and  one-half  volts 

from   the   "A"   battery   will   not 

heat  pure  tungsten  to  a  degree 
where  it  will  expel  electrons  in 
sufficient  numbers  for  radio  pur- 

poses. But  a  small  percentage  of 
thorium,  mixed  with  the  tung- 

sten, will  cause  the  exceedingly 
small  filaments  used  in  dry-cell 
tubes  to  emit  all  the  electrons 

needed,  even  when  the  filament  is 
heated  only  to  a  dull  red. 

As  the  electrons  are  emitted 
from  the  surface  of  the  filament, 

the  surface  is  where  the  par- 
ticles of  thorium  are  needed. 

The  metallurgists  tell  us  that, 

when  a  thoriated  tungsten  fila- 
ment is  heated,  the  particles  of 

thorium  worn  out  and  wasted 

away  at  the  surface  are  replaced 

by  particles  from  the  inside  of 
the  metal. 

The  wearing  out  of  the  par- 
ticles of  metal  at  the  surface,  and 

their  replacement  by  particles 
from  the  interior,  continues  until 
thorium  particles  become  scarce. 
There  seems  to  be  a  boiling-out 
process  like  that  which  is  sup- 

posed to  eliminate  the  rheuma- 
tism from  the  folks  who  take 

the  mud  baths  at  Hot  Springs, 

except  that  in  the  case  of  fila- 
ments it  is  the  virtue  instead  of 

the  dross  that  is  expelled.  If  an 
excessive  voltage  is  used  on  the 

plate,  the  supply  of  thorium  in 
the  filament  may  be  exhausted 
earlier  than  it  would  be  if  the 

normal  plate  voltage  were  em- 

ployed. Tube    Goes    Dead 
AS  the  amount  of  thorium  at 
A  the  surface  of  the  filament 
grows  less  and  less,  the  discharge 

of  electrons  becomes  correspond- 
ingly less.  Eventually,  the  plate, 

no  matter  how  great 'its  positive 
attraction  for  the  negative  elec- 

trons may  be,  cannot  pull  enough 
of  them  through  the  vacuum  from 

(Please  turn  to  page  ̂ 9) 
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Tube  Paralysis  May  Be  Cause  of 
Strange  Effects 

Baltimore   Fan  Has   Theory 
for  Mr.  Humphrey 

WITHOUT  
doing  any  ac- 

tual work  on  the  peculiar 

method  of  tube  rejuve- 

nation propounded  by  K.  B.  Hum- 
phrey in  the  May  issue  of  Radio 

Age,  other  than  the  considerable 

amount  of  thought  I  have  ex- 
pended on  it  since  reading  of  it 

(if  that  can  be  called  work),  I 
wish  to  propose  a  theory  of  just 

what  occurs  and  why  it  success- 
fully reactivates  the  tube  which 

is  in  such  a  bad  condition  that  or- 

dinary "flash"  reactivation  is  im- 
possible, yet  it  completely  para- 

lyzes a  "good"  tube. 
This  method,  for  the  benefit  of 

those  who  did  not  read  Mr.  Hum- 

phrey's article  in  the  May  issue, 
consists  of  placing  the  tube  in 
circuit  as  shown  in  Figure  No.  1, 
applying  seven  volts  across  the 
filament,  and  twenty-two  and  one- 
half-  volts  across  the  filament  and 
the  plate  and  grid,  the  last  two 
named  being  tied  together  by  a 
jumper  as  shown.  The  tube  is 
left  burning  in  this  circuit  un- 

til the  grid-plate  milliammeter 
shows  a  normal  reading,  which  is 
about  25  mils  (milliamperes)  in 
the  case  of  a  201A  type  of  tube, 
at  which  time  it  will  be  found  to 

be  as  good,  or  nearly  as  good  as 
when  perfectly  new. 

The  puzzling  thing  about  this 
method  of  reactivation  is  the 

fact  that  it  is  diametrically  op- 
posed to  all  of  the  previously  con- 

ceived notions  of  tube  reactiva- 
tion. Not  only  is  this  so,  but  it  is 

also  true  that  what  is  usually  con- 

sidered a  "good"  tube,  that  is,  one 
in  satisfactorily  efficient  "light 
and  play"  condition,  would  be 
completely  paralyzed  and  to  all 
intents  and  purposes  go  abso- 

lutely dead  after  a  very  few  mo- 
ments of  this  treatment.  A  most 

peculiar  condition,  at  least  on  the 
surface  of  it,  is  it  not? 

To  understand"  the  theory 
which  I  am  to  present  on  the  ac- 

tion of  this  peculiar  method  of 
tube  reclamation,  it  is  necessary 

By  H.  M.  BISHOP 

to  first  consider  a  brief  review  of 

the  theory  of  the  tube  flasher, 
commonly  called  a  reactivator. 

Thoriated  Filaments 

ALL  of  the  modern  receiving 

±\.  tubes  of  either  the  'A  type 
or  the  '99  type  are  equipped  with 

filaments  of  thoriated  tungsten. 
This  consists  of  tungsten  filament 
wire  which  has  been  impregnated 
with  the  rare,  and  radio  active 

metal,  thorium,  by  a  secret  proc- 
ess. 

In  the  process  of  manufacture 

the  filament  is  "flashed"  by  the 
method  which  will  be  described 

below,  which  causes  part  of  the 
thorium  to  be  driven  from  the 
interior  of  the  filament  wire  and 
deposited  on  the  surface  of  it, 
where  it  forms  a  layer  of  thorium 
approximately  one  atom  thick. 
Or  should  we  say  one  atom  thin? 

After  this  flashing  treatment 

the  filament  is  in  such  a  condi- 
tion as  to  throw  off  electrons 

with  a  high  degree  of  efficiency 
when  only  heated  to  a  fair  degree 

of  brilliancy,  consequently  draw- 
ing far  less  battery  current  than 

an  ordinary  tungsten  filament. 
The  only  fly  in  the  ointment  is 
the  fact  that  after  the  tube  has. 
been  in  use  for  some  time  the  fila- 

ment emission  begins  to  fall  off 
rapidly  due  to  the  fact  that  the 
thin  layer  of  thorium  on  the  fila- 

ment is  driven  off  at  a  greater 
rate  than  it  is  replaced  from  the 
interior  of  the  wire. 

When  the  filament  gets  to  the 
point  where  its  electron  emission 
is  too  low  to  allow  the  tube  to 
work  with  a  reasonable  amount 

of  efficiency,  it  is  possible  to  re- 

perform  the  "flashing"  process 
which  was  used  in  its  manufac- 

ture, and  by  this  process  restore 

a  good  part,  if  not  all,  of  the  orig- 
inal sensitivity  of  the  tube. 

This  process  is  a  very  simple 
one,  and  is  as  follows:  The  tube 
in  question  is  put  into  a  socket, 
the  filament  terminals  of  which 
are  connected  to  a  variable  source 
of  filament  voltage,  either  A.  C. 

or  D.  C.  The  grid  and  plate  ter- 
minals of  the  socket  are  left  open. 

The  filament  is  now  given  an  ini- 
tial "flash"  of  16  volts  for  exactly 

one  minute,  then  switched  over  to 

8  volts  and  allowed  to  "cook"  for 
about  ten  or  twelve  minutes. 

The  effect  of  this  process  is  just 
this:  the  initial  high  voltage 
flash  lights  the  filament  to  bright 
incandescence,  so  that  it  seems 
ready  to  burn  out,  (once  in  a 

while  they  do  "blow").  At  this 
tremendous  heat  the  thorium  in 

the  filament  tends  to  "boil  out" 
to  the  surface,  after  which  the 
somewhat  higher  than  normal 

voltage  "cooks"  or  "fixes"  the 
thorium  layer.  After  this  treat- 

ment, usually  called  reactivation, 
the  majority  of  tubes  will  be  to 
all  intents  and  purposes  as  good 

(Please  turn  to  page  61) 



RADIO  AGE  for  July,  1926 The  Magazine  of  the  Hour 

25 

EDISON    STUDIO    STARS 

Gale  Swift,  Edison  studio  director, 
and      librarian     of     the      Edison 

Symphony  Orchestra 

Above — Morgan  L.  East- 
man, manager  of  the 

Edison  Studio  of  KYW, 
and  also  director  of  the 
Edison  Symphony  Or- 

chestra 

Above  —  Sallie  Menkes, 
known  to  thousands  for 
her  bright  personality,  is 
the  accompanist  and  pian- ist at  the  Edison  Studio 
in  the  Fine  Arts  Building 

Below — Lillian     Rehberg, 
cellist,    who   frequently   is 
heard    on    Edison    studio 

programs 

Below — Lucille  Long,  con- 
tralto, can  always  be  relied 

upon  to  please  KYW listeners    with    her    songs 
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What  the 
Broadcasters 

are  Doing 

Frequency    Stabilizer 
is  added  to  WLS 

INSTALLATION  of  a  new 
device  in  the  radio  trans- 

mitter of  WLS,  the  Sears-Roe- 
buck station,  has  increased  its 

signal  strength  and  vastly  im- 
proved its  tone  quality,  accord- 

ing to  Howard  E.  Campbell, 
chief  engineer  of  the  station. 
This  is  the  first  device  of  its 
kind  to  be  attached  to  a  radio 
transmitter  in  Chicago  or  any 
other  place  in  this  territory  and 
the  fifth  of  its  kind  in  the  world. 

"Shortly  after  the  construc- 
tion and  installation  of  the  new 

5000  watt  station  at  Crete,  111.," 
said  Mr.  Campbell,  "there  were 
reports  of  distortion  of  signal  in 
parts  of  the  Chicago  area.  Im- 

mediately the  engineers  of  the 
Western  Electric  Company, 
which  built  the  new  WLS  sta- 

tion, started  a  series  of  experi- 
ments to  find  out  what  was 

wrong.  It  was  discovered  that 
the  same  panel  arrangement 
of  the  transmitter  suited  to  one 
radio  territory  was  not  as  ef- 

fective in  another  district.  The 
result  was  the  installation  of  the 
new  panel  device  now  attached 
to  the  WLS  transmitter.  This 
device  stabilizes  the  frequency 
whereby  the  station  gets  the  full 
power  of  the  transmitter  and 
has  high  standard  of  tone  qual- 

ity at  the  same  time.  One  is 
not  sacrificed  at  the  expense  of 
the  other. 

"This  device  is  the  latest 
development  of  the  Western 

Electric  Company's  radio  engi- 
neers and  gives  WLS  an  in- 

creased signal  strength  which 
will  be  plainly  noticeable  to  all 
listeners-in  here  in  Chicago  and 
at  points  of  greater  distance." 

baritone,  at  the  Edi 
Wellington    has    a    very    pleasing    voice    both    for 

announcing  and  singing 

Poor  Reception  in  Parts 
of  California 

AN  ELECTRIC  power  line 
carrying  60,000  volts  has 

been  found  to  be  the  major 
cause  of  radio  complaints  re- 

ceived in  the  office  of  the  radio 
supervisor  in  California.  On  a 
trip  through  twenty-two  towns 
and  cities  in  California,  he 
found  that  faulty  or  dirty  in- 

sulators, power-line  substations 
and  equipment,  were  causing 
the  complete  blanketing  of 
reception  in  four  small  towns. 
In  these  localities  satisfactory 
reception  of  even  the  more 
powerful,  nearby  stations  was 
impossible. 
Road  dust  and  ether  dirt, 

settling  on  insulators  was  found 
not  as  bad  during  the  winter 
months  when  seasonal  rains 
wash  the  insulators.  More  seri- 

ous power-line  interference  oc- 
curs in  the  summer  months 

when  dirt  accumulates  on  the 
insulators  and  allows  the  cur- 

rent to  leak. 

With  the  completion  of  sev- 
eral new  substations  under  con- 

struction, most  of  the  troubles 
will  be  eliminated,  the  super- 

visor believes. 

STATION  WAIU  of  Columbus, 
Ohio,  will  shortly  have  the 

highest  broadcasting  station  in 
America,  when  the  new  American 
Insurance  Union  building  is  com- 

pleted. The  building,  555.5  feet  high, 
is  higher  than  Washington  Monu- 

ment and  the  tallest  skyscraper 
outside  New  York  City. 

Bay  City  Charges  Fee  for 
Receiver  Licenses 

AN  ordinance  to  regulate  the 
l  operation  of  radio  receiving 

sets  and  to  prevent  unnecessary 
interference  to  broadcast  recep- 

tion has  been  enacted  by  Bay 

City,  Mich.,  according  to  Depart- 
ment of  Commerce,  Radio  Super- 
visor S.  W.  Edwards  at  Detroit. 

According  to  the  ordinance  no 
person  or  organization  can  oper- 

ate a  receiver  in  the  city  until  a 
license  has  been  secured.  The 
operator  agrees  to  be  responsible 
for  the  apparatus  and  to  permit 
its  inspection.  The  fee  is  $2.00 
for  a  permit,  good  unless  revoked, 
for  violation  of  regulations.  Sets 
must  be  operated  so  they  will  not 
cause  interference  to  broadcast 
reception  on  nearby  receivers. 
Radio  dealers  are  permitted  to 
demonstrate  sets  without  licenses 
for  a  period  of  only  ten  days. 

Labor  May  Go  on  Air  with 
WCFL 

THE  Department  of  Commerce 
hears  unofficially  that  the  Chi- 

cago Federation  of  Labor  Radio 
Broadcasting  Association  plans  to 
open  a  station  soon,  to  be  known 
as  WCFL  and  operate  on  a  wave- 

length of  491.5  meters.  This  or- 
ganization together  with  twenty- 

three  other  applicants,  has  been 
denied  a  broadcasting  license  be- 

cause of  congestion  in  and  around 
Chicago  where  some  thirty  sta- 

tions now  broadcast,  and  because 
no  additional  channels  are  avail- 
able. 

It  is  understood,  however,  that 
WCFL  will  go  on  the  air  soon, 
with  or  without  a  license  and  that 
it  will  use  the  channel  now 
shared  by  KGW,  Portland,  and 
WEAF,  New  York, 
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Results  of  2XAF'S  World 
Spanning  Tests     • 

FIFTY  FEET  of  wire  of  little 
more  than  pencil  thickness, 

hung  vertically  from  the  cross 
arm  of  a  wooden  pole  seventy 
feet  high,  has  been  flashing 
broadcast  radio  programs  from 
the  experimental  stations  of  the 
General  Electric  Company  at 
Schenectady  to  practically  every 
corner  of  the  habitable  globe. 
Here  are  some  of  2XAF'S 

achievements  on  32.79  meters. 

April  3 — A  special  program 
broadcast  by  2XAF  for  the 
farmers  of  South  Africa  was  re- 
broadcast  by  JB,  the  Johannes- 

burg station.  Signals  received 
by  N.  Grant  Dalton  and  passed 
on  by  wire  to  JB.  Johannes- 

burg is  approximately  8100 
miles  from  Schenectady. 

E.  C.  Cox,  an  Australian  ama- 
teur at  Elsternwick,  Victoria, 

Australia,  heard  the  entire  pro- 
gram to  South  Africa  and  gave 

an  accurate  log  of  the  perform- 
ance. 

Just  to  prove  that  the  recep- 
tion and  rebroadcast  were  not 

freaky,  station  JB  also  rebroad- 
cast 2XAF,  March  27  and  April 

10. 

April  12 — The  British  Broad- 
casting Company  received  and 

rebroadcast  2XAF,  reporting 
the  quality  of  the  rebroadcast 
signal  as  good  as  though  or- 

iginating in  the  London  studio. 
The  same  program  was  heard 
direct  from  2XAF  by  radio 
listeners  in  Perth,  Australia, 
11,498  miles  from  Schenectady. 

May  3 — Broadcast  music  of 
2XAF  was  heard  by  the  crew  of 

the  Chantier,  in  King's  Bay, 
Spitzbergen.  The  Chantier  was 

Commander  Richard  B  y  r  d  '  s 
base  ship.  Shortly  after  Byrd's 
successful  flight  to  the  Pole  a 
special  program  was  broadcast 
to  him  from  the  office  of  the 
New  York  Times. 

Frank  Gow  Smith,  explorer 
and  writer,  en  route  to  Brazil, 
preparatory  to  making  an  ex- 

pedition into  the  unexplored 
wilderness  of  South  America, 
reported  picking  up  2XAF 
aboard  ship,  1800  miles  from 
Schenectady.  Mr.  Smith  used 
neither  ground  nor  antenna  for 
reception.     He     also     received 
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2XAF  when  4540  miles  away, 
using  aerial  and  ground.  Re- 

ception of  the  long  wave  signal 
used  by  broadcasting  stations 
was  impossible  because  of  static, 
he  reported. 

A  letter  from  N.  Grant  Dalton 
of  Johannesburg,  dated  April 
13,  contains  much  material  of 
interest  to  those  interested  in 
the  vagaries  of  radio  transmis- 

sion. Mr.  Dalton  reports,  for 

example,  that  "on  certain  morn- 
ings reception  of  2XAF  oper- 

ating at  6:30  p.  m.  E.  S.  T., 
has  been  excellent,  whereas  at 
11  p.  m.  E.  S.  T.,  the  signal  has 

dropped  to  practically  nothing." Mr.  Cox,  of  Elsternwick, 
Australia,  stated  by  letter,  that 
the  transmission  of  April  3,  re- 

ceived between  8:30  and  9:30 
on  the  morning  of  April  4,  was 
very  strong,  the  words  of  the  an- 

nouncer being  audible  three  feet 
from  the  headphones.  He  used 
a  two  tube  receiver  of  standard 
design.  He  reports  that  the 
wavelength  was  perfectly 
steady  and  carrier  pure. 
While  at  Corumba,  Brazil, 

and  prior  to  his  departure  into 
the  unexplored  country,  Frank 
Gow  Smith,  invited  a  few  resi- 

dents of  Corumba  to  listen  to 
United  States  stations.  One  of 
his  guests  was  Simeon  Quass, 
British  vice-consul,  who  report- 

ed enjoying  the  "absolutely 
unique  and  unparalleled  expe- 

rience of  listening  to  the  broad- 
cast programs  of  WGY  in  this 

remote  portion  of  the  globe." R.  A.  Smith  de  Vasconcellos, 
chief  of  telegraphs  of  Matto 
Grosso,  heard  WGY  broadcast 
the  opening  baseball  game  be- 

tween the  Dodgers  and  the 
Giants. 

2XAF  will  continue  to  broad- 
cast programs  of  WGY,  every 

Tuesday  and  Saturday  evening. 

Baltimore  Fans  will 

see  WBAL  pictured 

in  the  August  Radio 

Age  — Out    July    15. 

Beans  Burn  While  Music 
Broadcast 

HARVEY  ENDERS,  of  St. Louis,  who  wrote  the  music 

for  Vachel  Lindsay's  "Daniel," has  filed  a  claim  for  forty  cents 

against  the  "Eveready  Hour", broadcast  each  Tuesday  evening 
through  station  WEAF,  New 
York,  and  its  network  of  af- 

filiated stations  throughout  the 
East  and  Middle  West. 
Added  to  the  normal  dif- 

ference in  time  between  New 
York  and  St.  Louis,  this  daylight 

saving  thing  brought  the  "Ever- 
eady Hour"  and  the  evening 

meal  into  keen  competition  in 
the  Enders  home.  For  a  time 
Enders  and  Mrs.  Enders  entered 
into  the  spirit  of  this  competition 
and  made  it  a  game.  In  each 

Tuesday  evening's  race,  by 
agreement,  Enders  piloted  the 
"Eveready  Hour"  while  Mrs. 
Enders  held  the  reins  in  the 
kitchen. 

Then,  one  evening,  Enders 
was  seated  at  the  dials  and 
breezing  along  into  the  home 
stretch  when  a  peculiar  odor 
assailed  his  nostrils.  He  turned 
and  saw  that  Mrs.  Enders  was 
leaning  on  the  back  of  his  chair. 
Somehow  he  gained  the  distinct 
impression  that  she  had  been  in 
that  position  for  some  minutes. 
Both  made  a  dash  for  the 
kitchen.  A  pot  of  beans  on  the 
stove  was  quietly  going  up  in 
smoke  —  hideously  malodorous 
smoke. 

Mrs.  Enders  says  it  wasn't her  fault.  Enders  wants  forty 
cents  for  that  charred  pot  of 
beans. 

GENERAL  calls  have  recent- ly been  assigned  by  the  De- 
partment of  Commerce  and 

should  be  of  interest  to  ama- 
teurs. The  call  will  generally 

be  used  on  600  meters,  but 
might  also  be  found  on  some  of 
the  lower  waves. 
NOB  is  the  general  call  for 

any  or  all  warships  of  the  Navy. 
NQO  is  the  general  call  for 

any  or  all  naval  coast  stations. 
WKW  is  the  general  call  for 

any  or  all  merchant  vessels  of 
the  United  States. 
WTM  is  the  general  call  for 

any  or  all  commercial  coast  sta- 
tions in  the  United  States. 
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Porto  Rico 
PORTO  RICO  is  the  last 

 and 
smallest  of  the  island  group 
known  as  the  Greater  An- 

tilles. It  is  1,380  miles  from 
New  York — 96  hours  by  steamer 
— it  is  100  miles  long  and  35  miles 
wide  and  is,  roughly,  the  shape 
of  a  parallelogram. 

It  is  located  like  a  great  step- 
ping-stone between  the  southeast- 

ern tip  of  North  America  and  the 
northeastern  extremity  of  South 
America.  In  fact  it  might  well 
be  the  foundation  of  some  gi- 

gantic bridge  of  the  future. 
Even  today  radio  has  created 

an  aerial  bridge  between  the  two 
and  WKAQ,  located  in  San  Juan 

Porto  Rico  is  calling  the  world's 
attention  to  this  Island  of  En- 
chantment. 

Mr.  Joaquin  Agusty,  the  An- 
nouncer  and   Program   Director, 

is  known  far  and  wide  as  the' An- 
nouncer with  the  Spanish  accent 

and  is  not  only  largely  respon- 
sible for  the  attention  which 

radioland  is  focusing  on  WKAQ 
but  for  the  interest  of  his  fellow 
Porto  Ricans  in  radio  itself. 

He  organized  the  Radio  Club  of 
Porto  Rico  in  1914  and  later  on 
became  manager  and  organizer 
of  WKAQ  which  is  operated  by 
the  Radio  Corporation  of  Porto 
Rico,  affiliated  with  the  Interna- 
national  Telephone  and  Tele- 

graph Corporation  of  New  York. 
The  station,  of  which  Mr.  En- 

rique Camunas  is  Operator,  is  lo- 
cated on  the  roof  of  the  Porto 

Rico  Telephone  building  and  has 
a  wavelength  of  341  meters.  In- 

cidentally, it  was  built  in  1922 
at  the  same  time  as  its  twin  sta- 

tion PWX  of  Havana. 

WKAQ's 
Prefers 

for  Station 

By 

The  white  building  in  the  foreground  is  the  Porto  Rico  Telephone  building,  atop  of 

which  is  located  WKAQ  of  the  Radio  Corporation  of  Porto  Rico.       This  station's 
towers  can  be  seen  in  the  photograph.     This  station  is  a  sister  station  to  PWX  at 

Havana,  both  being  built  in  1922  and  owned  by  the  same  interests 

It  broadcasts  Wednesdays  and 
Saturdays  from  seven  to  nine  p. 
m.  Eastern  Standard  Time  and 
its  programs  are  musical  and  ed- 
ucational. 

Programs    by    Courtesy 

WHILE  WKAQ  has  naturally not  the  array  of  talent  to 
choose  from  that  is  at  the  dis- 

posal of  a  station  on  the  mainland 
it  is  by  no  means  at  a  loss.  Most 
of  its  programs  are  given  by 
courtesy  and  the  Figueroa  fam- 

ily is  one  of  its  most  faithful  co- 
operators. 

One  of  the  sons  of  this  family 
is  a  violinist  who  has  won  the 
highest  honors  at  the  Conserva- 

tory of  Madrid  and  his  music 
often  delights  the  audience  of 
WKAQ.  Paoli,  the  well  known 
tenor,  was  another  great  friend 
and  favorite. 

The  station's  audience  has  ex- 
pressed itself  as  preferring 

music  to  most  other  radio  fea- 
tures and  accordingly  the  great- 

er part  of  its  programs  are  of 
this  nature. 

In  spite  of  the  circumstance 
that  a  high-powered  naval  station 
located  nearby  frequently  inter- 

rupts with  code  messages,  recep- 
tion locally  is  generally  satisfac- 

tory. As  for  its  more  distant  au- 
dience WKAQ  has  been  heard  by 

thousands  of  listeners  in  all  parts 
of  the  United  States,  Canada, 
Cuba,  Santo  Domingo,  Central 
America,  South  America  and 
Europe. 

One  letter  was  received  from 
Czechoslovakia  and  during  the 
recent   International   radio  tests 
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the  station  received  1100  cards 
in  one  mail.  These  came  from 

all  parts  of  the  world  and  re- 

ferred to  the  first  day's  program. 
So,  isolated  on  the  map  as  the 

Island  of  Enchantment  may  be, 
it  makes  itself  heard  a  long  way 
across  the  ocean  and  the  lands 
beyond  it. 

The  voice  with  the  Spanish  ac- 
cent is  recognized  where  Mr. 

Agusty's  name  has  never  been 
heard  and  quite  often  mail  has 
reached  him  addressed  simply, 

"To  the  Announcer  with  the 
Spanish  Accent,  Island  of  En- 
chantment." 

An  Enchanted  Land 

SURROUNDED  by  the  warm 
sapphire  seas  Porto  Rico  lies 

like  a  gem  in  undulating  folds  of 
velvet,  a  truly  enchanted  land. 

Its  people  are  of  Spanish  ori- 
gin, language  and  traditions  but 

by  virtue  of  the  treaty  of  Paris 
1898  they  have  come  under  the 
influence  of  the  United  States 
and  live  contentedly  under  its 
flag. 

Sugar  cane,  coffee,  oranges,  to- 
bacco, pineapples,  cocoanuts  are 

the  principal  crops  and  all  add  to 

the  indescribably  rich  and  ver- 
dant aspect  of  the  island. 

The  port  of  San  Juan,  where 

WKAQ  is  located,  has  been  im- 
proved during  a  long  period  of 

years  by  dredging  and  other  op- 
erations. The  city  is  proud  of  its 

age,  having  been  founded  in  1508 
by  Juan  Ponce  de  Leon  not  many 

years  after  Columbus's  discovery 
of  the  island  on  his  second  voy- 

age in  1493.     San  Juan  likes  to 

remember  that  it  was  making  his- 
tory fifty  years  before  the  old 

Florida  city  of  St.  Augustine  was 
thought  of. 

The  bells  of  its  cathedral  have 
been  heard  ever  since  1540  and 

many  of  the  narrow  streets  con- 
tain mouldering  souvenirs  of  the 

past  when  pirates  swooped  down 
upon  the  town  every  once  in 
awhile  and  all  the  turbulent  life 
of  the  Spanish  Main  swirled 
around  it.  It  was  sacked  by  Sir 
Francis  Drake  in  1595  and  again 
three  years  later  by  the  Duke  of 
Cumberland. 

Today  San  Juan  displays  a  fas- 
cinating mixture  of  the  old  and 

the  picturesque  side  by  side  with 
the  modern  and  utilitarian. 

It  has  fine  public  buildings, 
modern  suburbs,  splendid  roads 

which  follow  the  rising  and  fall- 
ing contours  of  its  mountains  and 

valleys  and  yield  a  thousand 
splendid    views    of   beauty   from 

the  cultivated  and  orderly  to  the 
rugged  grandeur  of  its  greatest 
heights. 

The  Aibonito  (Oh,  how  beau- 
tiful) Park  is  famous  for  its 

splendid  and  far-flung  views  of 
mountains,  valleys  and  the  Carib- 

bean and  Atlantic  oceans.  At 

one  point  on  the  Carreta  Militar 
twenty  towns  can  be  seen.  The 
highest  settlement  on  the  island 
is  2,000  feet  above  sea  level. 

The  trees  of  Porto  Rico  are 
alone  worth  a  visit,  being  of 
many  varieties,  ranging  from  the 
intertwined  mangoes,  the  orange 
and  banana  to  the  fire-trees  or 

"flamboyantes"  which  at  seasons 
carpet  the  ground  with  the  flam- 

ing color  of  their  fallen  blossoms. 

In  spite  of  its  latitude  the  av- 
erage temperature  of  Porto  Rico 

is  76°  in  the  cool  months  and  79° 
in  the  hot  ones.  The  trade  winds 
temper  the  humidity  and  people 

(Please  turn  to  page  48) 

Operator  Enrique  Camuhnas  is  shown  seated  at  the  control  desk  of  WKAQ.     From 
this  vantage  point  the  whole  station  may  be  started  or  stopped  at  will 
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Aerial  Night's  Entertainment — and Otherwise 
Cleveland's  Station  WTAM 
Seems  to  Fill  Need  of  Radio  Public 

By  DOROTHY  B.  STAFFORD 

THE  Chief  Engineer  was 
 at- 

tempting to  discredit  our 

contention  that  there  wasn't 
a  decent  detector  tube  in  the  en- 

tire thirteen  he  had  sold  us, 
when  the  discussion  started. 
The  amateur  Engineer,  who 
usually  plays  the  role  of  innocent 
bystander  in  these  sometimes 

hectic  exchanges  of  opinion,  sug- 
gested that  it  should  be  entitled, 

"Why  Is  a  Radio  Station?"  and 
it  was  brought  about  by  an  an- 

nouncement in  a  WGY  program. 
The  item  read, 

"An  address  on  'The  Moral  Obli- 
gation to  be  Intelligent,'  will  be 

delivered  by  Dr.  John  Erskine, 
of  Columbia  University,  Wednes- 

day night." 

The  Chief  guffawed.  We  thought 
it  worthy  of  serious  considera- 
tion. 

"There,"  we  said,  "is  a  station 
that  has  some  excuse  for  being. 
When  a  broadcaster  reaches  the 
point  where  he  has  the  courage 
of  his  convictions, — and  it  takes 
some  courage  to  be  intelligent 
these  days, — he  has  gone  about 
as  far  as  he  can  go.  But  the 
standard  of  Schenectady  has  al- 

ways been  high.  If  one  heard 
no  other  station  he  would  be 
well  entertained  by  the  variety 
and  quality  of  broadcasting  that 
comes  out  of  WGY." 

The  Chief  has  spent  several 
crowded  years  sailing  up  and 
down  the  seven  seas  in  the  wire- 

less cabins  of  ships,  and  there- 
fore takes  a  rather  sniffy  atti- 
tude toward  broadcasting  sta- 
tions in  general.  In  fact,  he 

is  the  only  person  we  know  who 
agrees  with  the  pessimistic  vio- 

linist in  his  dire  prophecy  that 
in  a  few  years  broadcasting  is 
going  to  die  a  horrible  death 
from    inanition.       In    vain    we 

remind  him  that  the  same  was 
said  of  the  movies  ten  years  ago, 
and  still  they  are  flickering 
merrily  on  their  way,  becoming 
more  prosperous  though  more 
impossible  each  year. 

"Intelligence,    piffle!"    he   now 
commented,   as   he   industriously 

Art  Herske  is  announcer  and  master  of 
the     Saturday    night    revel    at 

WTAM,    Cleveland 

switched  tubes,  "It  doesn't  mat- 
ter what  they  broadcast.  People 

listen  to  the  station  that  comes 
in  the  clearest  nowadays,  and 
this  trying  to  do  something  dif- 

ferent is  mere  wasted  effort. 
You  know  we  are  to  have 
a  broadcasting  plant  on  the  new 
Superba  Hotel,  and  with  a  hun- 

dred-watt station  right  here  in 

town  they  won't  listen  to  any- 

thing else." 
What  To  Do? 

WHILE  we  were  wondering 
how  an  otherwise  logical 

person  could  be  so  obtuse,  the 
Amateur  bobbed  up. 

"We  are  to  have  a  broadcast- 
ing station?"  he  inquired,   "and 

what,  may  I  ask,  are  we  going 

to   broadcast  after  we  get  it?" The  Amateur,  we  regret  to 
say,  has  no  civic  pride,  and 
would  be  hopeless  material  for  a 
Rotary  or  Kiwanis  club.  But 
his  question  was  justified.  We 
know  of  no  community  of  equal 

population  that  is  so  utterly  de- 
void of  any  outstanding  musical 

organization  as  this  particular 

city.  We  haven't  even  a  good 
hotel  or  cafe  orchestra,  not  even 

a  "silver  cornet  band,"  and  while 
the  local  saenger-bunds  are  as 
fair  as  the  average,  there  is 
nothing  to  distinguish  them  from 
the  hundred  and  one  similar 
amateur  entertainers  that  are 
already  cluttering  up  the  air 
lanes.  While  the  natives  storm 
the  concert-halls  when  anybody 
of  note  comes  to  town,  and  try- 

ing to  hear  the  Philadelphia 
Symphony  is  about  as  strenuous 
an  undertaking  as  getting  on  to 
a  foot-ball  field  when  Red 

Grange  is  playing,  the  com- 
munity seems  incapable  of  pro- 
ducing or  supporting  anything 

of  outstanding  musical  excellence 
within  itself. 

So  what  it  could  possibly  have 
to  offer  the  outside  world, — a 
world  already  fed  to  repletion 
with  the  best  in  music, — is  some- 

thing of  a  mystery.  It  is  all 
very  well  to  talk  about  wearing 

paths  to  your  door  for  mouse- 
traps, but  if  your  mouse-traps 

are  constructed  along  the  same 
mediocre  lines  as  the  other 

fellow's,  you'll  have  to  buy  a 
lawn-mower  to  keep  down  the 

grass  in  the  path.  And  we  can't imagine  anyone  wearing  grooves 
in  the  air  trying  to  get  what  is 

going  to  come  out  of  this  sta- tion. 

No  Excuse  for  Existence 
F  THE   radio  commission,  or 
whoever  hands   out  the   spe- I 
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Three  wielders  of  the  banjo  are  found  in  the  Dixie  Trio 
who  frequently   appear  over   WTAM 

she'll  attempt,)  just  because  we 
went  to  school  with  her  mother? 
We  firmly  believe  that  a  station 

that  has  nothing  better  to  per- 
petrate than  Lillian  should  be 

put  off  the  air. 
;<Then,"  said  the  Chief,  "I 

suppose  your  policy  would  be  to 
eliminate  all  stations  like 

Tuinucu,  Shenandoah  and  Beau- 
mont, just  because  they  have  no 

grand  opera  stars  and  million- 
dollar  jazz-hounds  to  broadcast. 
Where  are  the  people,  with  a 
range  of  a  couple  of  hundred 
miles,  in  remote  districts  going 

to  get  their  radio?" 
Who  Have  Alibis 

OF  COURSE  our  cowardly opponent  was  evading  the 
issue.  He  knew  perfectly  well 
our  argument  was  applied  solely 

to  the  over-congested  districts 
of  the  East  and  Middle  West. 
And    besides    we    told    him    we should  we  want  to  hear  Lillian 

We   have   had   to   listen   to    her    didn't    believe    there    were    any 

cial      dispensations      permitting 
communities   and   individuals   to 

shoot  forth  their  broadsides  of  since  the  day  she  sang  her  first  listeners  any  more  with  a  radius 
Hertzian  waves  upon  a  defense-  solo  in  the  Unitarian  church,  of  only  two  hundred  miles, 
less  public,  would  but  ask,  have  painfully  followed  her  And  as  a  result  of  so  much 

"What  have  you  got  to  tell  the  struggles  through  the  Chimes  of  having  been  said  about  legiti- 
world?"  there  wouldn't  be  such  Normandy,  the  Mikado  and  mate  broadcasting,  and  it  being 
a  crying  need  for  straight-line  Elijah;  and  with  the  best  so-  the  time  of  year  when  a  review 
condensers  to  sort  out  the  sta-  pranos  of  the  country  at  our  of  the  season  seemed  in  order, 
tions.  Any  of  us  can  mention  beck  and  call  by  the  mere  turn-  we  went  into  executive  session 
a  score  of  broadcasters  right  off  jng  of  the  dial,  why  waste  bat-  with  half  a  dozen  other  seasoned 
the  reel  who  have  no  legitimate  tery-juice  to  hear  Lillian  anni-  listeners  and  began  checking  up 

excuse  for  messing  up  the  at-  hilate  the  "Shadow  Song,"  the  stations  in  this  crowded  area 
mosphere,  and  yet,  just  because  (which  we  feel  in  our  bones  that  had  good  alibis.  We  elim- 
some  misguided  soul  has  money 
enough  to  maintain  a  plant  for 
the  purpose  of  getting  his  name 
upon  the  air,  or  whatnot,  this 
small,  unimportant  fry  contin- 

ues to  blatt  forth  its  purpose- 
less programs  night  after  night 

to  the  exasperation  of  the  lis- 
tener, who  is  trying  to  get  some 

worthwhile  station  in  clear  and 
clean.  About  once  a  week  some- 

thing like  the  following  comes 
over  the  telephone. 

"Oh,  Mrs.  Stafford,  Lillian  is 
going  to  broadcast  from  WJX 
tonight.  She  is  visiting  over 

there,  and  they've  asked  her  to 
sing." 

Our  subconscious  mind  al- 

ways retorts,  "Well,  what  of 
it?"  but  the  conscious  mind, 
trained  by  years  of  polite  hypo- 

crisy, murmurs,  "How  nice!  So 
glad  you  told  me." 

Forewarned       we     Stav     awav     These  gentlemen,  attired  so  nattily,  belong  to  Guy  Lombardo's  Royal  Canadia
ns 

„  tttt-v    j-i  '  j.       •    i  i.     ̂   i  and  furnish  much  of  the  high  class  jazz  music  broadcast  from  the 
irom    WJA    that    night,    for    Why  Willard    Storage    Battery's    Cleveland    station 
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In  this  photograph  may  be  seen  the  members  of  the  Willard  Symphony. 
Walter  Logan  is  the  director  of  this  ensemble 

inated  most  of  the  stations  with 

eastern  hook-ups,  for  they  were 
supposed  to  furnish  the  best. 
And  after  the  smoke  had 

cleared  away, — for  general  all- 
around  popularity  with  all  kinds 
of  listeners,  for  a  six  days  a  week 
diet,— lo  WTAM  led  all  the  rest. 

Write  ups  of  radio  stations, 
as  a  rule,  intrigue  us  about  as 
much  as  the  canned  reviews  on 

the  "  covers  of  books.  Usually the  fine  Italian  hand  of  the  press 
agent  is  plainly  discernible,  or  it 
is  apparent  that  the  reviewer 
has  visited  the  studio,  and  been 
so  royally  received  and  enter- 

tained by  the  gracious  hostesses 
and  announcers  that  he  can,  in 
decency,  write  nothing  but  the 
most  glowing  praise. 

Not  a  Clevelander 

WHEREFORE,  we  conscien- 
tiously disclaim  acquaint- 

ance with  anyone  connected  with 
the  Cleveland  station,  and  sol- 

emnly affirm  that  we  haven't 
been  in  that  city  since  the  war. 
Our  viewpoint  is  entirely  that 
of  the  listener,  and  while  we 
hesitate  to  trust  the  judgment 
of  our  best  friends  in  anything 
connected  with  the  musical  arts, 
from  our  own  observation  and 
that  of  various  curious  scouts, 
who  spend  half  their  waking 
hours  with  pricked-up  ears, — 
WTAM  seems  to  stack  up  as  a 
mighty  satisfactory  radio  sta- 
tion. 

Situated  in  the  largest  city  in 
Ohio,  it  naturally  has  much  to 
draw  on;  the  hotel  and  cafe  or- 

chestras broadcast  are  the  equal 
of  anything  similar  that  comes 
out  of  the  east,  the  special  con- 

certs of  high-class  music  present 
artists  of  reputation  and  distinc- 

tion, and  the  mechanical  perfor- 
mance of  the  station  leaves  little 

to  be  desired.  One  thing  we  like 
about  WTAM  is,  that  contrary 
to  the  course  pursued  by  many 
Middle  Western  stations,  it 

doesn't  wait  until  night  to  wake 
up.     It  is  on  the  job  every  noon 
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with  a  lively  cafe  orchestra,  and 
a  couple  of  times  a  week  puts 
on  a  morning  lesson  in  Music 

Appreciation. 
While  comparisons  are  odious, 

personally,  we  regard  the  gay 
Lombardos, — more  properly 
known  as  Guy  Lombardo  and  his 
Royal  Canadians — as  having  lit- 

tle competition  on  the  air  in 
their  particular  line,  with  the 
possible  exception  of  the  few 
Meyer  Davis  orchestras  that  still 
broadcast.  There  is  a  rhythm 
and  lilt  to  their  dance  orchestra- 

tions that  we  haven't  heard  since 
the  famous  Lido-Venice  faded 
from  the  air  by  reason  of  one  of 

Mr.  Buckner's  padlocks.  And 
despite  all  ridicule  to  the  con- 

trary, dance  orchestras  do  have 
a  definite  place  to  fill  in  radio, 
particularly  since  program  direc- 

tors seem  prone  to  fall  victims 
to  classical  epidemics. 

We  recall  one  night  last  winter 
when  there  was  an  appalling 

Dvorak  outbreak.  We  don't know  whether  or  not  it  was 

the  composer's  birthday, — but 
north,  south,  east  and  west 

everybody  seemed  to  be  "Goin' 
Home,"  and  it  was  with  a  feel- 

ing of  genuine  relief  that  we 
turned  to  WTAM  and  the  Lom- 

bardos. Apropos  of  these 

strange  epidemics  a  musician  in- 
quired not  long  since  if  the  radio 

stations  were  having  "a  'Glow 
Worm'    week."      He    complained 

Louis  Rich  and  the  Blue  Room  orchestra,  in  the  public  auditorium  at  Cleveland. 
They    are    frequent   broadcasters    at    WTAM 
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Radio  Age's Golden  Rule  Receiver   Is 
Completely   Shielded 

Audio  Transformers  are  Changed 
to    Gain   Better    Tonal    Quality 

WHILE  the  p
receding 

model,  described  and  il- 
lustrated in  the  June  is- 

sue as  the  Golden  Rule  receiv- 
er, was  a  very  simple  receiver  in 

itself,  in  the  July  model  of  the 
Golden  Rule  which  we  are 
about  to  describe,  simplification 
has  been  carried  still  further 
through  the  elimination  of  the 
wave  filter  and  the  use  of  a 
metal  panel  and  complete  metal 
shield  for  the  set.  The  latter 

course  was  decided  upon  for  all- 
around  work  since  so  many  of 
the  set  builders  live  in  the  con- 

gested areas,  and  even  those 
who  do  not  are  occasionally  con- 

fronted with  extraneous  inter- 
ference which  at  tir~.es  is  both- 

ersome. 

Because  of  the  height  of  the 
panel  it  became  necessary  to 
nse  the  baseboard  construction 
inside  the  set  instead  of  making 
up  a  sub-panel  arrangement. 
With  the  sub-panel  the  socket 
height  and  that  of  the  tubes 
would  have  allowed  the  latter  to 
touch  the  metal  cover  for  the 
shield  which  was  not  desirable. 
So  the  wooden  baseboard  was 

By  F.  A.  HILL Associate  Editor 
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decided   upon   and   all  the   ap- 
paratus mounted  on  it. 

Metal    Panel    Used 

HAVING  the  four  walls  of the  metal  shield  to  contend 
with  made  it  advisable  in  the 
beginning  to  mount  all  of  the 
various  units  on  the  board  while 
the  board  was  affixed  to  the 
floor  of  the  shield.  The  metal 
panel  was  first  prepared  by 
drilling  it  for  the  various  con- 

trols such  as  the  variable  con- 
densers, filament  switch  and 

telephone  jack;  the  parts  as- 
sembled on  the  panel  and  at- 

tached to  the  baseboard.  Then 
the  baseboard  was  placed  on 
the  floor  of  the  shield  and  the 

screws  holding  the  sides  togeth- 
er removed  from  the  bottom  and 

wood  screws  inserted  instead  so 
the  bottom  of  the  shield  and  the 
faces  of  the  baseboard  could  be 
drawn  together.  In  doing  this 
it  was  necessary  to  have  the 
baseboard  cut  to  barely  slip  into 
the  shield  without  allowing  too 

much  space  between  the  base- 
board faces  and  the  bottom  por- 

tion of  the  two  end  pieces  of 
metal  and  the  metallic  back 
wall  of  the  shield. 

Under  these  conditions  all  the 
soldering  and  wiring  was  done 
while  the  set  was  inside  the 
shield,  and  it  appeared  at  first 
somewhat  of  a  job,  but  by  prop- 

erly cutting  the  wire  lengths, 
attaching  the  soldering  lugs 
loosely  to  the  wire  and  then  lay- 

ing the  wire  alongside  the  fila- 
ment connections  on  the  socket 

line,  it  was  possible  to  do  just 
as  good  a  job  as  if  the  lugs  had 
been  placed  on  first,  the  screws 
run  up,  and  the  wire  then  fed 
through  the  eyes  in  the  end  of 
the  lugs.  This  practice  applies 
principally  to  the  two  filament 
lines,  the  negative  one  on  the 
left  of  the  sockets  and  the  posi- 

tive side  of  the  A  battery  on  the 
right  side  of  the  sockets.  This 
was  the  only  long  set  of  wires 
which  had  to  be  placed  on  the 
set,  all  of  the  others  being  more 
or  less  of  short  length  so  it  was 
not  necessary  to  give  much 
thought  to  their  placement. 
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Newer  Transformers 

IN  ORDER  to  get  better  re- 
sults from  the  audio  end  we 

changed  over  from  the  old  style 
Thordarson  transformers,  2  to  1 
ratio  to  their  newer  model, 
R200,  which  has  more  of  a 

straight  line  amplification  char- 
acteristic while  not  greatly  in- 

creasing the  bulk  of  the  trans- 
former. We  thus  found  it  pos- 

sible to  make  use  of  the  R200 

without  having  to  allow  more 
space  than  convenient  in  the 
back  end  of  the  baseboard.  The 

terminals  on  these  audio  trans- 
formers are  about  level  with  the 

socket  terminals  which  meant 

easier  wiring  and  all  wires  close 
down  by  the  baseboard  instead 
of  being  carried  at  a  higher 
level. 

In  the  previous  model  the 
toroid  coils  were  placed  so  they 
had  their  flat  surfaces  facing 
each  other,  but  in  this  case  in 
order  to  keep  the  ends  of  the 
coil  farthest  from  the  shield  it 

was  arranged  so  the  coils  were 
lined  up  at  the  angle  shown  in 
the  blueprint  reproductions. 

Two  C  batteries  were  used  in- 
stead of  a  single  one,  the  C  bat- 

tery for  biasing  the  grid  of  the 
r.  f .  tube  being  located  flat  on  the 
baseboard  underneath  the  left- 
hand  tandem  variable  condens- 

er, with  a  clip  and  short  length 
of  flexible  wire  so  the  bias  volt- 

age may  be  altered  as  desired. 
If  higher  voltages  are  wanted 
another  7.5  volt  section  can  be 
placed  in  series  with  the  one 
shown  so  the  total  voltage  will 
be  15  volts. 

Two  Bias  Values 

FOR  the  audio  stages  the  sec- 
ond C  battery  is  laid  on  its 

side  on  the  baseboard,  with  two 
taps  for  grid  bias,  one  for  the 
first  audio  transformer  and  the 
other  for  the  second.  This  is 

because  a  different  B  battery 
voltage  is  applied  to  the  first 
audio  than  is  given  the  second. 
For  the  first  audio  90  volts  are 

applied  to  the  plate,  for  which 
about  a  4.5  volt  negative  bias  is 
allowed,  while  the  second  audio 
transformer  has  a  6  or  7.5  volt 
negative  bias  on  account  of  the 
140  volt  B  potential  applied. 

As  in  previous  cases  a  single 
filament  resistor,  the  Daven  No. 
5  with  mounting,  was  attached 

to  the  baseboard  in  the  positive 
side  of  the  A  battery  wiring. 
This  resistor  was  large  enough 
to  take  three  quarter  ampere 
tubes  and  one  half  ampere  tube, 
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the  former  being  201-A's  and 
the  latter  a  UX-112  for  maxi- 

mum volume  on  the  loud 

speaker. 
Attaching  the   condensers  to 
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the  metal  panel  was  not  very 
difficult  since  all  the  rotors  are 
common  with  the  shield  and  the 

negative  filament.  Position  for 
the  dial  holding  holes  was 

marked,  the  hole  drilled  and  the 
dials  attached,  these  being  the 

National  type  B  with  scale  run- 
ning from  0  to  200,  clockwise. 

By  means  of  the  governor  on  the 
front  of  the  dials  the  ratio  can 
be  varied  from  slow  to  fast,  slow 
being  used  on  the  left  hand 
wavelength  control  while  the 
rapid  motion  was  allowed  for 
the  regeneration  condenser  on 
the  right. 

Mount  Carefully 

ON  ACCOUNT  of  the  fila- ment switch  and  pilot  light 

being  connected  in  the  positive 
leg  of  the  A  battery,  it  was 
necessary  to  insulate  it  from  the 
panel,  this  being  accomplished 
by  means  of  the  insulating 
washers  furnished  by  the  Crowe 
Nameplate  Co.,  with  the  panel 
and  shield.  The  same  held  true 

for  the  phone  jack  which  would 
be  at  maximum  B  potential  and 

which  had  to  be  insulated  prop- 
erly to  prevent  a  short  circuit 

between  the  total  of  the  B  bat- 
tery and  the  negative  of  the  A 

battery.  A  simple  means  of 
testing  for  shorts  in  this  case, 
and  others  too,  is  merely  to  take 
a  C  battery  and  a  small  range 
voltmeter  and  put  it  across  from 

the  panel  or  shield  to  the  ter- 
minals of  the  ja 3k.  If  any  read- 

ing is  found  on  the  voltmeter  it 
is  an  indication  that  the  jack 

and  the  panel  are  common. 
The  washer  should  be  juggled 
around  and  carefully  placed  so 

the  jack  does  not  come  in  con- 
tact with  the  metal  of  the  panel. 

A  base  mounting  Jones  multi- 

plug  was  anchored  to  the  base- 
board somewhat  farther  back 

than  we  are  accustomed  to  since 

it  was  desired  to  allow  clear- 
ance for  the  cable  head  to  go 

through  the  real  wall  of  the 
shield.  There  are  four  holes 

there  provided  with  insulating 
bushings,  but  we  only  used  one 
hole  and  covered  the  others  up 
in  order  to  have  as  holeproof  a 
job  as  was  possible.  Leaving 
several  half  inch  holes  in  a 

shield  does  not  help  matters 
much  and  does  allow  radio  en- 
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ergy  to  enter  which  is  not  de- 
sired. 

R.    F.   Choke  Used 

FOR  KEEPING  the  r.  f.  out  of 

the  primary  of  the  first  audio 
transformer  we  used  a  Samson 

r.  f.  choke,  such  as  was  used  in 
the  June  model. 

Grid  condenser  mounting  was 
simplified  with  the  use  of  the 
Sangamo  .00025  type  furnished 
with  clips  for  holding  the  grid 

leak,  the  latter  being  a  "no- 
noise"  variable  grid  leak  made 
by  the  Radio  Foundation,  Inc. 
We  have  used  the  Sangamo  re- 

ceiving condensers  in  amateur 
transmitting  circuits  without 
disastrous  results  so  we  felt  sure 
of  their  action  in  a  receiver. 

In  operation  the  receiver  gave 
better  tonal  quality  on  both  a 
Western  Electric  cone  and  a 
Model  100  Radiola  cone,  this 
increase  in  quality  being 
brought  about  by  the  use  of  the 
Thordarson  R200  audio  trans- 

formers which  have  a  good  flat 
curve  covering  a  wide  range  of 
frequencies.  (Perhaps  the  R200 
is  not  quite  as  good  in  tone 
quality  as  the  autoformers  made 
by  the  same  people,  but  we 
were  interested  in  transformer 
coupling  in  this  instance  and  did 
not  have  room  for  additional 

stages  of  impedance  coupling.) 
Various  combinations  of 

tubes  were  tried  in  the  r.  f.  end 
of  the  set.  First  we  used  a 

UV    201-A,    then    a    Perryman 

LIST  OF  PARTS 

2  Bremer-Tully  4  circuit  toro- 
styles 

2  Bremer-Tully  tandem  vari- 
able condensers  (.00035 

mfd.) 

4  Benjamin  cushion  sockets 
2  Thordarson  R200  audio 

transformers,  2  to  1  ratio 
2  National  type  B  vernier 

dials 

1  Sangamo  .00025  grid  con- 
denser and  clips  for  leak 

\  Radio  Foundation  no-noise 
variable  grid  leak 

1  Jones  base-mounting  multi- 
plug 

1  Yaxley  panel  light  and 
switch 

1  Yaxley  telephone  jack 
1  Daven  No.  5  ballast  resistor 

and  mounting 
1  Samson      radio      frequency 

choke 
2  C  batteries  7.5  volts 
1  Weston  phone  plug 
1  Crowe  metal  panel  7  by  26 
1  Crowe  metal  shield  for  above 

panel. 

quarter  ampere  tube,  then  a 
Magnavox  quarter  ampere  tube. 
All  worked  well  if  different 

grid  biases  were  applied  so  as  to 

bring  down  the  tube  to  an  anti- 
radiative  condition.  For  the  de- 

tector the  Magnavox  and  the 
UV201-A  were  tried,  and  found 
successful.  In  the  first  audio  a 

Perryman  tube  (amplifier)  was 
used  while  in  the  last  stage  we 
used  a  UX-112   with  140  volts 
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on  the  plate.  We  believe  a  volt- 
age of  about  250  would  be  bet- 

ter on  the  UX112  with  a  proper 

grid  bias.  Eveready  and  Bur- 
gers can  furnish  good  biasing 

batteries. 

Tuning  Qualities 

TUNING  qualities  of  the Golden  Rule  were  just  about 
the  same  as  the  preceding 

model,  except  perhaps  a  little 
sharper  on  locals  on  account  of 
the  shield  effectively  barring 

signals  from  the  coils  them- 
selves, for  after  all  there  is  no 

such  thing  as  a  fieldless  coil. 
When  we  find  a  fieldless  coil 
there  will  be  no  energy  in  the 
coil  and  it  will  be  worthless 

from  a  radio  standpoint.  The 
front  trimmer  on  the  left  hand 

condenser,  which  controls  the 

wave,  was  set  while  in  opera- 
tion on  stations  around  322  or 

328  meters  and  once  this  adjust- 
ment was  made  it  remained  so 

for  the  balance  of  the  range, 

both  up  and  down  the  wave- 
length scale. 

Ability  of  the  receiver  to  pick 

up  out-of-town  stations  while 
the  locals  boomed  on  was  a  bit 
better  than  the  June  model  of 
the  Golden  Rule,  although  we 
could  not  tell  whether  this  was 

to  be  attributed  to  altered  con- 
ditions in  weather  which  might 

have  permitted  greater  signal 
volume  on  distant  stuff  than  was 

found  during  the  test  and  oper- 
(Please  turn  to  page  59) 







40  RADIO  AGE  for  July,  1926 The  Magazine  of  the  Hour 

>I>icl3C-'1U.p« 

JnLoolc^\xp« 

Conducted  by  F.  A.  Hill 

THE  material  appearing  under  the  title  "Pickups  and  Hookups  by  Our  Readers"  in  RADIO  AGE,  is contributed  by  our  readers.  It  is  a  department  wherein  our  readers  exchange  views  on  various  circuits 
and  the  construction  and  operation  thereof.  Many  times  our  readers  disagree  on  technical  points,  and  it 
should  be  understood  that  RADIO  AGE  is  not  responsible  for  the  views  presented  herein  by  contributors, 
but  publishes  the  letters  and  drawings  merely  as  a  means  of  permitting  the  fans  to  know  what  the  other 
fellow  is  doing  and  thinking. 

SHORT  wave  enthusiasts  
who 

have  perhaps  not  found  all 
of  the  high  frequency  phone 

circuits  now  in  operation,  will 

note  we  are  printing  at  the  bot- 
tom of  page  62  a  list  which  will 

enable  many  readers  to  have  good 
summer  reception  when  some  of 
the  distant  stations  on  the  nor- 

mal broadcast  channels  would 

hardly  be  audible. 
In  the  case  of  the  two  General 

Electric  stations,  2XAF  and  2XK, 

the  wavelengths  given  are  cor- 
rect for  the  time  being.  In  the 

last  few  months  these  channels 
have  been  shifted  somewhat  but 

according  to  latest  advices  from 
that  company  they  will  remain  as 
indicated  for  some  time,  since 
most  of  the  desired  experimental 
work  on  higher  waves  has  been 
finished. 

It  will  be  noted  that  all  of  the 

stations  are  crystal  controlled  and 
this  should  be  an  excellent  means 

of  calibrating  your  receiver. 

GEORGE  S.  RICHARDSON, 
604  King  St.,  London,  Ont., 

Canada,  carries  out  his  dial 
twisting  propensities  to  the 
point  where  he  gets  an  eighth 
of  a  column  in  the  local  news- 

paper, recounting  his  success 
in  bringing  in  PTT  (Toulouse) 
during  the  recent  International 

tests  with  a  five  tube  Atwater- 
Kent.  If  we  had  a  special  DT 
button  we  would  certainly 
award  it  to  Mr.  Richardson. 

The  reception  was  formally 
verified  by  PTT  on  April  5.  Mr. 
Richardson  is  an  old  DT  mem- 

ber so  we  really  are  not  sur- 
prised as  his  good  work. 

DIAL  TWISTERS 

F.  E.  Filies,  Jr....   702  Ocean  Ave   ....Portland,  Me. 
Jack  Berscheid   408  Wood  St     Aurora,  111. 
Louis  J.  Andreatta— ...48  Lake  Ave   _   Clifton,  N.  J. 
George  S.  Richardson. .604  King  St     London,  Ont.,  Can. 
John  Scott       Union  Furnace,  Ohio 
Elmer  W.  Schmidt   3108  N.  Christiana  Ave.Chicago,  111. 

liked  the  tube  tester  by  Brain- 
ard  Foote  in  the  April  (1926) 
Radio  Age  so  well  he  made  it 

up,  and  now  spends  a  good  por- 
tion of  his  time  testing  tubes 

for  his  friends.  He  is  also  in- 
terested in  short  wave  transmis- 

sion and  reception  so  he  looks 
like  a  prospect  for  the  ranks  of 
the  amateurs. 

JOHN  SCOTT,  Union  Fur- nace, Ohio  (sounds  rather 

warm,  doesn't  it?)  must  have 
spent  hours  over  the  typewriter 

in  making  up  a  list  of  some  150 
stations  which  he  picked  up  on 

a  three  tube  receiver.  In  addi- 
tion to  the  eastern,  western, 

northern  and  southern  broad- 
casters, including  Cuba,  he  also 

logged  a  goodly  number  of 
amateur  stations,  all  of  which 
shows  considerable  application. 
A  single  wire  about  70  feet  long 
was  used  with  a  driven  ground. 
He  wants  his  DT  emblem 

yronto,  so  by  this  time  he  will 
have  received  it,  we  trust. 

OUIS  J.   ANDREATTA,   48 
Lake    Ave.,    Clifton,  N.  J., 

WE  have  received  an  interest- esting  letter  from  Joseph 

H.  O'Connor,  a  radio  engineer 
at  the  Public  Service  Co.  of  Col- 

orado, at  Denver,  in  which  he 
calls  our  attention  to  a  slight 
error  in  a  statement  made  by 
Armstrong  Perry    in   the    April 

number  of  Radio  Age  on  the 

subject  of  interference.  Mr. 

O'Connor  says:  "When  receiv- 
ing signals  from  a  radio  station 

a  coil  antenna  (loop)  will  point 
in  the  general  direction  of  the 
station,  but  when  attempting  to 

take  compass  bearings  to  deter- 
mine the  source  of  an  inductive 

interference  the  antenna  will 
show  a  maximum  signal  parallel 

to  any  power  circuit.  In  many 
cases  it  will  point  parallel 
to  the  nearest  telephone  or 
telegraph  circuit,  or  a  wire 

fence,  showing  the  direct  radia- 
tion from  the  source  is  very 

small,  and  that  r.  f.  cur- 
rents are  being  carried  over 

these  circuits.  The  effect  of  a 

filter  proves  this,  for  the  filter 
does  not  affect  the  direct  radia- 

tion but  keeps  the  RF  currents 
from  traveling  back  over  the 

distribution  system."  Readers 
of  this  department  should  re- 

member the  above  and  when 

shooting  trouble  not  be  led  into 
believing  that  every  street  lamp 
is  the  cause  of  trouble,  when  the 
source  may  be  at  another  spot 
miles  away.  We  remember  with 
some  chargin  (a  few  years  ago) 

galloping  all  over  town  with  a 
loop  and  a  receiver  to  hunt  down 
an  especially  pernicious  power 
leak,  tearing  out  all  our  hair  on 
finding  that  every  arc  light  in  a 

radius  of  five  miles  gave  a  direc- 
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tional  effect.  We  finally  started 
at  the  central  station  and  fol- 

lowing the  high  tension  line 
found  the  trouble  in  one  of  the 
oil  switches  which  was  getting 
ready  to  let  go.  The  following 
day  it  did,  with  a  vengance — 
the  company  had  to  buy  a  new 
one  and  the  radio  community 
breathed  in  peace  thereafter. 
Incidentally  we  are  very 
pleased  at  the  entirely  new  at- 

titude which  power  companies 
take  towards  radio  trouble 
shooting,  for  often  it  gives  them 
a  clue  to  prospective  trouble  not 
apparent  on  indicating  devices 
at  the  central  station. 
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JACK  BERSCHEID,  408 
Wood  St.,  Aurora,  111., 

sends  in  a  good-sized  list  of  re- 
sults from  a  three-tube  set,  in 

which  both  coasts  and  the  north 
and  south  are  well  represented 
with  good  distance. 

FANS  who  use  Amperites  in- stead of  filament  rheostats 
wil  be  interested  in  knowing  the 
Radiall  Co.,  (makers  of  Amper- 

ites) have  issued  a  fixed  resist- 
ance known  as  No.  112  which  is 

to  be  used  for  the  RCA  UX-112 
power  tubes  (also  any  other 
tube  which  takes  a  half  ampere 
at  5  volts  (from  a  6  volt  source) . 
It  will  also  do  for  the  UX-171. 

AT  the  right  of  this  paragraph 
u  we  are  printing  a  view  of 

the  short  wave  transmitter  in 
operation  at  4BY,  owned  and 
operated  by  John  E.  Hodge  at 
Savannah,  Ga.  It  is  crystal 
controlled  on  37.9  meters  and 
puts  a  healthy  amateur  signal 
into  Italy,  England  and  other 
foreign  countries  (which  are  no 
longer  foreign  by  radio) . 

In  the  picture  the  small  tube 
on  the  right  is  a  UX-210  (or  a 
VT-2)  this  being  the  master  os- 

cillator with  a  crystal  in  its  grid 
circuit,  the  crystal  being  ground 
by  the  owner  who  is  an  optomet- 

rist by  profession,  and  who  also 
designed  the  type  of  holder 

used'  for  housing  the  quartz 
slab.  The  crystal  oscillator  cir- 

cuit has  350  volts  DC  applied  to 
the  plate  with  a  grid  bias  voltage 
of  45  volts  negative.  The  first 
power  amplifier  is  an  old  UV- 
204  which  has  weathered  many 

a  radio  storm  and  on  which  is 
used  1000  volts  with  a  65  volt 
grid  bias,  the  plate  drawing  110 
milliamperes.  The  first  power 
amplifier  is  tuned  to  the  same 
wave  as  the  crystal  oscillator, 
75.8  meters,  while  the  second 
power  amplifier  is  another  UV- 
204  with  1700  on  the  plate,  a 
grid  bias  of  112  volts  and  a 
plate  current  of  175  milliam- 

peres. The  second  power  am- 
plifier is  tuned  to  twice  the  fre- 

quency of  the  first  (half  the 
wavelength)  and  puts  from  2  to 
3  amperes  in  the  antenna  cir- 

cuit. The  antenna  is  a  single 
No.  10  wire  with  a  counterpoise 
of  the  same  length  (34  ft.) 
The  note  is  DC,  R6-8,  and  very 
steady  under  normal  weather 
conditions.  4BY  is  now  en- 

gaged in  conducting  tests  with 
9BHX  at  the  Radio  Age  labora- 

tory to  determine  the  best  input 
value  in  order  to  put  a  reliable 
signal  into  Chicago.  Other 
amateurs  who  desire  to  test  with 
9BHX  may  do  so  and  we  will  be 
glad  to  help. 

WILLIS  L.  NYE,  1344  Ber- nal  Ave.,  Burlingame, 
Calif.,  who  writes  of  a  short 
wave  receiver  in  this  issue,  is 
an  amateur,  owning  station 
6DDN.  Arthur  A.  Collins, 
Cedar  Rapids,  Iowa,  who  has 
written  previous  short  wave  ar- 

ticles, is  also  an  amateur,  hav- 
ing station  9CXX.  Quite  fre- 

quently you  will  find  articles  in 
Radio    Age    by    amateurs    who 

like  to  help  out  the  coming 
radio  telegraphic  generation 
with  hints  and  suggestions  on 
receiving  and  transmitting  cir- 
cuits. 

A  TUBE  to  take  the  place of  the  UX-112  and  for 
use  as  a  heavy  duty  power 

amplifier  tube  is  the  UX-171 
recently  released  by  the  Radio 
Corporation.  Maximum  plate 
potential  is  180  volts  with  a 
40.5  grid  bias  voltage  and  20 
mills  current  drawn.  For  90 
volts  the  171  takes  16.5  volts 
and  draws  10  mills.  When 
operating  tube  at  full  voltage 
and  mill  capacity  a  choke 
and  bypass  should  be  placed 

between  the  tube's  plate  and 
the  loud  speaker  to  isolate 
the  DC  component  from  the 
loud  speaker.  The  choke  may 
run  from  10  to  30  henrys  while 
the  bypass  should  be  from  2  to 
6  microfarads.  The  secondary 

of  an  ordinary  audio  transform- 
er will  make  a  good  choke. 

Or  the  output  may  be  delivered 
to  a  1  to  1  output  transformer, 

the  secondary  of  which  is  con- 
nected to  the  speaker.  In  either 

event  the  current  from  the  tube 
will  not  flow  the  windings  of 
the  loud  speaker. 

DONALD  S.  ROSE,  super- visor of  interference  of  the 
Radio  Listeners  Club  at  Evans- 
ville,  Ind.,  thanks  Radio  Age  for 
help  given  in  making  up  a  small 
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portable  set  with  which  to  run 
down  power  line  interference. 
The  club  has  organized  a  cam- 

paign against  radiative  receiv- 
ers and  power  leaks  and  is 

meeting  with  success  in  both 
lines  of  endeavor  due  to  the 
civic  spirit  of  the  owners  of 
radiative  receivers  as  well  as 
the  cooperative  spirit  of  the 
local  power  company. 

DISTANCE  seekers,  or  even 
those  who  are  casually  in- 

terested in  the  air-line  mileage 
between  cities  may  secure  a  gov- 

ernment table,  made  up  by  the 
Department  of  Commerce.  This 
table  shows  the  distance  between 
fifty  leading  broadcast  centers  of 
the  country.  It  is  published  by 
the  government  printing  office 
and  sells  for  five  cents  a  copy. 

WE  are  advised  by  the  Engi- 
neer in  charge  of  WJZ  at 

New  York  at  the  present  time 
that  station  is  not  operating  any 
short  wave  telephone  channels. 
For  a  time  WJZ  was  to  be  heard 

on  the  short  waves  but  apparent- 
ly work  on  that  band  has  been 

discontinued. 

FE.  FILIES,  Jr.,  702  Ocean 
•  Ave.,  Portland,  Me.,  must 

have  been  a  cow  puncher  in  his 
youth  for  the  manner  in  which 
he  has  rounded  up  353  broad- 

casting stations  and  logged 
them  all.  In  the  list  is  included 
a  large  number  of  amateurs. 

It's  hard  enough  to  have  to 
listen  on  that  many  stations,  but 
to  log  them  on  paper  is  still 

harder.  Here's  your  button, Mr.  Filies! 

high  tap  for  a  maximum  of  180 
volts.  The  unit  uses  a  Raytheon 
tube.  Hooking  up  the  elimina- 

tor to  the  short  wave  receiver 
at  the  station  we  operated  the 
set  for  six  hours  handling  traffic 
and  getting  even  the  faintest 
signals  on  the  dial  without  ever 
knowing  we  had  an  eliminator 
hooked  up.  If  any  eliminator 
passes  such  a  test  you  can  know 
it  is  an  eliminator. 

ONE  of  the  hardest  tests  that 
can  be  imposed  upon  a  B-eli- 

minator  is  to  use  it  on  a  short 
wave  receiver  in  handling 
amateur  traffic  on  40  or  80 

meters.  In  this  case  the  opera- 
tor must  wear  headphones  and 

if  there  is  any  discernible  ripple 
it  will  be  evident. 

Recently  at  the  Radio  Age 
laboratory  we  had  an  oppor- 

tunity of  testing  the  Mayolian  B 
supply  unit  which  in  addition  to 
the  conventional  detector,  r.  f. 
and  audio  voltage   taps,   has   a 

TWO  interesting  patents  were 
recently  granted  A.  H.  Tay- 
lor of  Washington,  D.  C.  The 

first  one  was  for  the  operation 
of  a  number  of  quartz  crystals 
in  series  in  the  grid  circuit  of  a 
crystal  oscillator,  and  the  other 
one  the  operation  of  a  number 
of  crystals  in  parallel  in  the 
grid  circuit  of  the  crystal  oscil- 
ator. 

The  latter  patent  interested 
us  most,  and  will  interest  many 
amateurs,  on  account  of  the 
higher  power  which  can  be  put 
on  a  single  oscillator  when  two 
or  more  crystals  are  used  in 
parallel.  In  these  cases,  how- 

ever, the  crystals  must  be  one 
thousandth  of  one  per  cent  ac- 

curate, so  as  to  permit  their 
oscillation  in  parallel.  Hodge 
of  4BY,  referred  to  elsewhere  in 
these  columns,  is  now  doing 
some  work  along  that  line  and 
we  expect  to  be  able  to  chronicle 
his  results  in  a  later  issue  of 
Radio  Age. 

REPLYING  to  a  recent  letter 
from  Radio  Age  covering 

the  subject  of  keying  at  high 
power,  C.  W.  Horn,  superintend- 

ent of  radio  operations  of  the 
Westinghouse  interests  at  Pitts- 

burgh, has  the  following  to  say: 

"The  question  of  keying  a 
transmitter  does  not  hinge  so 

much  on  the  question  of  wave- 
length as  the  type  of  transmitter. 

Where  high  power  is  used  and  in 
congested  centers  it  is  necessary 
that  no  disturbance  be  created 
which  will  interfere  with  traffic 

or  reception  on  other  wave- 
lengths. This  particularly  holds 

true  as  regards  interference  with 
broadcast  frequencies.  Any  meth- 

od which  causes  the  energy  to 
start  and  stop  suddenly  in  the  an- 
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tenna  system  will  cause  key 
clicks.  Therefore  the  only  meth- 

od now  available  for  keying 
which  will  prevent  such  disturb- 

ances is  that  of  shifting  the  wave- 
length, which  has  the  objection- 

able feature  of  utilizing  two  wave 
bands  instead  of  one  authorized 

by  the  license.  This  can  be  mini- 
mized by  shifting  the  wave  but  a 

few  hundred  cycles,  thus  using 
a  band  no  wider  than  that  which 
would  be  used  if  the  transmitter 
was  modulated  as  in  broadcast- 

ing. The  Westinghouse  Company 
has  been  doing  this  to  some  ex- 

tent successfully,  but  it  requires 
especially  fine  receiving  equip- 

ment with  careful  adjustment  on 
the  part  of  the  operator. 

'The  matter  of  varying  the 
load  on  the  rectifiers  is  one  that 
can  be  taken  care  of  in  several 
ways.  One  is  to  use  no  chokes 
and  another  is  to  provide  an  ar- 

tificial load  when  the  key  is  up. 

Another  way  is  to  provide  a  mod- 
ulating system  and  to  key  in  that 

manner,  but  this  is  somewhat  in- 
efficient for  the  reason  it  requires 

more  equipment  such  as  tubes, 
etc. 

"Of  the  several  factors  above 
I  consider  the  matter  of  pre- 

venting interference  to  broad- 
cast listeners  the  most  important 

one.  Amateurs  who  desire  to 
make  use  of  transmitting  equip- 

ment should  be  careful  to  refrain 
from  using  unrectified  current 
and  to  cause  no  key  clicks.  They 
should  also  provide  proper  equip- 

ment across  the  power  supply 
lines  to  drain  that  system  of  any 
high  frequency  energy,  which  is 

probably  the  way  most  of  the  in- 
terference is  caused  to  neighbors, 

as  in  many  sections  large  areas 
are  connected  to  the  same  low 
tension  side  of  the  transformer 
that  the  amateur  is  using.  In 
some  localities  all  secondaries  of 
distribution  transformers  are 
tied  together,  thus  increasing  the 

possibility  of  this  sort  of  inter- 

ference." 
We  believe  Mr.  Horn's  state- 

ments, particularly  about  drain- 
ing your  power  supply  so  ,as  to 

curb  RF  pickup  going  out  onto 

your  neighbors'  line,  are  quite  apt 
and  could  be  followed  with  good 

results  by  all  amateurs  using  al- 
ternating current  as  original  sup- 

ply- 
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REPORTS  received  regarding 

2XAF  just  before  publica- 
tion date  state  voice  transmission 

from  that  station  is  being  regu- 
larly heard  in  South  Africa  and 

Australia.  The  transmitter  used 

at  2XAF  (Schenectady,  Gen- 
eral Electric  Co.)  is  crystal  con- 

trolled and  uses  a  vertical  an- 
tenna hardly  fifty  feet  long, 

suspended  from  the  cross  arm  of 
a  wooden  pole  seventy  feet  high. 
The  aerial  is  a  single  wire  about 
the  thickness  of  a  lead  pencil. 
The  wave  used  is  32.79  meters. 

Reception  of  this  wave  at  the 
Radio  Age  laboratory  for  the 

past  few  weeks  has  been  extreme- 
ly consistent  and  loud  using  only 

a  detector  and  one  stage  receiver. 

We  have  no  data  as  to  the  anten- 
na current  at  2XAF  but  imagine 

it  is  of  rather  high  value  on  ac- 
count of  the  large  input. 
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ELMER  W.  SCHMIDT,  3108 
N.  Christiana  Ave.,  Chicago, 

111.,  in  addition  to  being  a  dial 
twister,  is  a  candidate  for  the 
amateur  game.  His  log  includes 

many  of  the  worth  while  broad- 
cast stations  and  a  number  of 

amateur  stations.  The  August 
number  of  Radio  Age  will  have 

some  interesting  matter  for  the 
telegraphic  fraternity. 

WORKED 9BHX 

Following  are amateurs 

reported as  having  worked 
9BHX  during  1 :he  month 

of  May : 

8CJM 5ARH 

9ACL 6CUW 

4PF 2FR 

4JR 
9CJQ 

9AHM 
4VQ 

5AQT 8APM 

4BY 4BK 

4QE 5ACY 

4SC 5LS 
3BNR 9DOO 

5AUZ 

9BFK 

2KG 

U.  S.  Naval  Frequency  Assignments 

KC Meters 
17620 17.01 

17420 17.21 
17300 17.33 

17260 17.37 

16980 17.65 

16860 17.72 

16820 17.82 

16700 17.89 
16300 18.38 

16220 18.42 

13215 22.68 

13065 22.94 

12975 23.10 
12945 23.17 

12735 23.54 

12645 23.71 

12615 23.76 

12525 23.93 

12435 24.11 

12225 24.52 
12165 24.64 

8810 34.03 

8710 34.42 

8650 34.66 
8630 34.74 

8490 35.31 

8430 35.57 

8410 35.65 

8350 35.91 
8290 36.17 

8150 36.79 

8110 36.97 

6972 43.11 
6118 49.00 
6000 49.97 
5657 53.00 

4405 68.10 

4355 68.80 
4325 69.30 

4315 69.50 

4245 70.60 
4215 71.10 

4205 71.30 
4193 71.50 
4175 71.80 
4145 72.30 
4075 73.60 
4055 73.90 
3475 86.30 

3005 99.80 

Stations 

Charleston,  S.  C,  training 

Key  West,  Fla.,  training 
New  Orleans,  La.,  training 
Great  Lakes,  111.,  training 
San  Diego,  Calif.,  training 
Cavite,  P.  I.,  training 

USS  Henderson  (NOH)  for   training  (NLE,  NEZB, NITZ) 

San  Francisco,  Calif.,  training 
Honolulu,  T.  H.,  training 

Norfolk,  Va.,  training,  Puget  Sound,  Wash. 
Charleston,  S.  C,  training 

Key  West,  Fla.,  training 
New  Orleans,  La.,  training 
Great  Lakes,  111.,  training 
San  Diego,  Calif.,  training 
Cavite,  P.  I.,  training 

USS  Henderson  (NOH)  for  training 
San  Francisco,  Calif.,  training 
Boston,  Mass.,  training 
Honolulu,  T.  H.  training 

Puget  Sound,  Wash.,  and  Norfolk,  Va.,  training 
Charleston,  S.  C,  training 

Key  West,  Fla.,  training 
New  Orleans,  La.,  training 
Great  Lakes,  111.,  training 
San  Diego,  Calif.,  training  (NQG) 
Cavite,  P.  I.,  training 

USS  Henderson  (NOH)  for  training 
San  Francisco,  Calif.,  training 
Boston,  Mass.,  training 
Honolulu,  T.  H.,  training 

Puget  Sound,  Wash.,  Norfolk,  Va.,  training 
San  Francisco,  Calif.,  (NPG) 
Honolulu,  T.  H.  (NPM) 
San  Francisco,  Calif.,  (NPG) 
Samoa  (NPU) 

Charleston,  S.  C,  training 

Key  West,  Fla.,  training 
New  Orleans,  La.,  training 
Great  Lakes,  111.,  training 
San  Diego,  Calif.,  training 
Cavite,  P.  I.,  training 

USS  Henderson  (NOH)  for  training 
Washington,  D.  C.  (NKF) 
San  Francisco,  Calif.,  training 
Boston,  Mass.,  training 
Honolulu,  T.  H.,  training 

Puget  Sound,  Wash.,  Norfolk,  Va.,  training 
Naval    air    stations    Lakehurst    (NEL)    Hampton 

Roads  (NAM)  Anacostia  (NSF)  Pensacola  (NAS) 
Dahlgren    (NDY)    San    Diego    (NPL)    Quantico 
(NFV) 

Same  as  above  paragraph 
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Clapp-Eastham  Company- Moves  to  New  York 

CLAPP-EASTHAM  Company, 
located  for  many  years  at 

Cambridge,  Mass.,  has  moved 
their  whole  plant  to  Long  Island 
City,  N.  Y.,  according  to  an- 

nouncement of  Verner  A.  Hend- 
rickson,  the  president.  This 
move  marks  the  passing  of  the 
world's  oldest  exclusive  radio 
manufacturer  from  New  Eng- 
land. 

For  over  twenty  years  the 
Clapp-Eastham  Company  has 
been  located  at  139  Main  St., 
Cambridge.  Its  new  quarters 
are  in  the  Chicle  Bldg.,  Thomp- 

son Ave.,  Long  Island  City.  This 
location  was  made  necessary  to 
obtain  larger  quarters,  parti- 

cularly for  space  and  to  secure 
a  national  distributing  point. 
The  new  factory  is  modern  and 
up-to-date  in  every  respect. 

An  entire  new  line  will  be 

brought  out.  One  of  the  re- 
ceivers is  designed  either  for 

"A"  or  "B"  eliminators. 
Both  sets  will  utilize  the  time- 

tested  radio  frequency  circuit 
with  controlled  regeneration 
added.  The  receiver  will  be 

wholly  "squealless." 
The  company  has  been  re-or- 

ganized on  a  large  scale  and 
will  go  into  volume  production. 
It  will  continue  under  the  direc- 

tion of  Hendrickson,  who  is  a 
well-known  pioneer  in  the  in- 
dustry. 

Los  Angeles  Show 
THE  exposition  committee  of 

the  Radio  Trades  Associa- 
tion of  Southern  California  un- 
der whose  guidance  the  suc- 

cessful 1925  Radio  Show  was 
held,  announces  September  5  to 
11,  inclusive,  as  the  dates  for 
the  1926  Radio  Show,  which  will 
again  be  held  in  the  Ambas- 

sador Auditorium  at  Los  An- 
geles. 

Mayolian  B  Supply 

THE  Mayolian  "B"  supply shown  above  is  encased  in  a 
beautiful  mottled  blue  gray  metal 
cabinet,  with  a  satin  finish  alumi- 

num base  and  top,  and  engraved 
Bakelite  panel. 

As  a  full  wave  rectifier,  it  em- 
ploys the  Raytheon  long  life  rec- tifier.   . 

It  is  equipped  with  three  sep- 
arate and  variable  voltage  taps ; 

one  for  the  detector  tube,  one 
for  the  radio  frequency  tubes, 
and  one  for  the  audio  frequency 
tubes.  When  these  taps  are 
adjusted  to  the  set,  the  elimina- 

tor requires  no  further  attention. 
The  detector  voltage  is  variable 

from  0  to  60  volts,  and  is  con- 
trolled by  a  specially  constructed 

resistance  which  is  noiseless. 
The  radio  frequency  or  medium 

voltage  is  controlled  by  a  variable 
resistance  and  will  supply  to  the 
receiver  any  voltage  from  40  to 
110  volts. 

The  total  output  or  amplifier 
voltage  is  controlled  by  a  panel 
switch,  which  has  three  positions 
and  can  be  set  to  supply  the  cor- 

rect voltage  necessary  to  obtain 
the  best  results. 

With  the  Mayolian  one  can  ob- 
tain a  high  "B"  voltage  up  to  180 

volts,  which  is  quite  desirable  for 
power  amplification. 

Abandon  KOP 

DETROIT  police  recently abandoned  their  broadcast- 
ing station,  KOP,  to  operate  a 

station  known  as  WCK  on  144.8 
meters. 

Leaks  in  Vacuum 

THE  T  O  B  E  Deutschmann Company,  Cornhill,  Boston, 
Mass.,  has  secured  the  contract 
as  sole  representatives  in  the 
United  States  for  the  Loewe 
leaks.  These  are  metallic  resis- 

tors in  a  vacuum  tube,  designed 

and  developed  by  Doctor  Sieg- 
mund  Loewe  of  Berlin. 

St.  Louis  Radio  Show 

THE  ST.  LOUIS  Radio  Trades Association  will  hold  its 
second  show  October  18  to  23, 
inclusive.  It  is  known  as  the 
second  annual  southwest  na- 

tional radio  exposition,  at  the 
Coliseum.  Wm.  P.  Mackle  is 

executive  secretary,  1207  Syn- 
dicate Trust  Bldg.,  St.  Louis, 

Mo. 

New  Models  of  Burns  Speakers 

THE  American  Electric  Com- pany of  Chicago  are  announc- 
ing new  models  in  their  Burns 

loud  speakers  for  the  coming  sea- 
son. They  will  have  something 

particularly  attractive  in  the  new 
floor  cabinet  speaker — the  Burns 
Ortho-Harmonic.  Some  rather 
original  features  have  been 
worked  out  in  this  speaker,  em- 

bodying the  latest  developments 
in  acoustics. 

Included  in  these  new  develop- 
ments by  the  American  Electric 

Company  will  be  the  Burns  Hi-Lo 
Speaker  Unit.  The  reproducing 
qualities  of  this  unit  will  certainly 
prove  a  revelation  as  to  what  is 
possible  in  this  type  of  equipment 
— the  range  of  tone,  the  volume, 
and  above  all  else  the  remarkable 
timbre. 

New  Code  Channel 

THE  Radio  Corporation  has 
just  opened  a  new  short-wave 

commercial  radio  telegraph  sta- 
tion at  Rocky  Point,  N.  Y.  It  will 

carry  on  a  continuous  service  on 
18  meters.    The  call  is  WLL. 
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Specified  wherever  tone  quality 
is  paramount 

IHordarsoN R-200 

The  proof  of  the  pudding  is  in  the  eating. 

The  satisfaction  you  derive  from  your  radio 
set  depends  upon  its  fidelity  of  reproduction. 

Since  the  institution  of  broadcasting,  Thordar- 
son  transformers  have  been  the  great  outstanding 
factor  of  faithful  reproduction  in  a  multitude  of 
receivers. 

That  is  why  to-day  you  find  more  Thordarson 
transformers  in  the  receivers  of  leading  manu- 

facturers than  all  competitive  transformer  com- 
bined. 

The  Thordarson  R-200  is  available  at  reliable 
dealers  everywhere  at  a  cost  of  eight  dollars. 

svx**3  « 

\ 

THORparsom 
Silent 

B-eliminator 
Transformers  and  Chokes 
We  unhesitatingly  recommend 

the  Raytheon  type  B-eliminator 
for  quiet  and  efficient  operation 

on  all  types  of  receivers.  Thordar- 
son transformers  and  chokes  are 

available  for  this  circuit. 

iiiimim  r  Transformer 

R-195 

Larger  in  ca- pacity —  Will not  heat  up  in 

continuous  ser- 
vice. Separable 

plug,  6  foot  cord attached.  At  reliable  dealers  every- 
where,   price    $7.00. 

Choke   R-196 
Completely 

shielded      and 
mounted  in  steel 
case.         Binding 

posts  at  base  for 
neat  assembly. 

Capacity  60  mil- liamperes.     30  henries  inductance. 
Price    $5.00. 
Write  for  assembly  instructions 

THORDARSON  ELECTRIC  MANUFACTURING  CO. 
Transformer  specialists  since  1895 

WORLDS  OLDEST  AND  LARGEST  EXCLUSIVE  TRANSFORMER  MAKERS 

Chicago,  U.S.A. 
mention  Radio  Age  when  writing  to  advertisers 
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FREE! 
12-CeU-24-Volt/*^- 
Storage'B'Battery  rJl*** Positively  given  free  with  each 
purchase  of  a  WORLD  "A" 
Storage  Battery.  You  must 
send  this  ad  with  your  order. 
WORLD  Batteries  are  famous 
for  their  guaranteed  quality 
and  service.  Backed  by  years 
of  successful  manufacture  and 
thousands  of  satisfied  users. 
Equipped  with  Solid  Rubber  .<■:. 
an  insurance  against  acid  and  leak, 
age.  Yousave60percentandgeta 

3-Year  Guarantee 
in  Writing  ̂ ^fj^^x  Approved 

and  Listed 
as  Standard 
by  Leading 
Authorties 
including  Radio 
News  Labora- tories, Popular 
Science  Insti- 

tute of  Stand- 
ards, Popular 

Radio  Labora- tories. Radio 
Broadcast  Lab- oratorles.Radlo 

A  In  the  Home. 
■  and  Lefax,  Inc. 

•tell  their  friends."  That's  01" best  proof if  performance.  Send  your  order  in  today. 
Solid  Rubber  Case  Radio  Batteries 

$11.25 13.25 
6- Volt,   

ol   ,  120-Amperes. 
6- Volt,  140-Amperes 
Solid  Rubber  Case  Auto  Batteries 

$11.25 
6- Volt,  H-Plate    . 

tery  wanted  and 

...      --1EE    "B" Extra  Offer:  5  per  cent  ■ 

World 
STORAGE  BATTERIES 

Set  your  Radio  Dials  at  210 
meters  for  the  new  1000 
watt  World  Storage  Battery 

fitfADfOIXPFW 
STUDY 
atHOMt 

Radio,  the  wonder  of  all  ages,  has 
rown  with  gigantic  strides.  Radio 
tperts  are  needed  to  keep  pace  with  the 
rowth.   Thousands  of  good-paying  poal- 

Btarted  on  his  auto.     The  ground-floor  opportunity  is 

YOU  EARN  WHILE  YOU  LEARN 
Our '  course  In  pr; ntns. 

Become  a  radio  engineer.     Write  Tor  free' 
booklet.  "Millions  Untouched." 
FREE  —  TWH   If  you  enroll   now.     Send 

Bl  PER  DON   letter  or  postal  to' RADIO    SET  I.  J.  Mendels, 

PAHIA  We  want  to  hear 
■»**■*  ■**  from  hard-hitting 
radio  dealers  operating  live-wire 
stores  who  want  to  make  the  best 
jobber  connection  in  America. 

DEALERS 
Our  eight  big  warehouses  furnish  you 
with  the  finest  products  in  radio.  And 

WANTED 
■Write  today  on  your  letterhead  for  big 
catalog  of  nationally  advertised  lines. 

Ask  for  L  1006 

wakem  &  Mclaughlin,  inc. 
225  E.  ILLINOIS  STREET,  CHICAGO,  ILL. 

CONDENSERS 
VERNIERS 
RHEOSTATS 

AMSCO  PR.OPUCTS.Inc.  New  York  City 

Aerial    Night's   Entertainment — and   Otherwise 

(Continued  from  page  32) 

plaintively  that  in  every  home 
he  had  visited  where  they  owned 
a  radio  set,  the  old  familiar  air 
was  rolling  forth  from  some 

point  of  the  compass.  The  rea- 
son for  the  occasional  renais- 

sance of  some  forgotten  com- 
position by  a  score  of  stations 

on  the  same  night  must  be  added 

to  the  ever-growing  list  of  broad- 
cast   mysteries. 

Jazz  To  Stay 

TO  RETURN  to  our  Lom- 
bardos, — they  sing  as  well  as 

play, — or  almost  as  well  as  they 
play, — and  one  of  the  brothers, 
Carmen,  we  believe,  has  a  voice 
which  he  uses  to  advantage  in 
the  popular  numbers  which  make 

up  the  orchestra's  repertoire. 
One's  impression  of  this  organi- 

zation is  that  it  symbolizes  youth, 

— yet  that  may  be  said  of  all 
jazz.  Some  one  asked  the  other 
day  where  jazz  musicians  go 
when  they  get  old,  and  the  reply, 

"Into  the  symphonies,"  can 
scarcely  be  correct,  for  so  many 
of  them  come  from  there.  The 
more  we  listen  to  orchestras  of 
this  character  the  more  we  agree 
with  Paul  Whiteman  that  jazz, 

carefully  and  conscientiously  ex- 
ecuted, has  come  to  stay.  In 

the  case  of  the  Lombardo  outfit, 
there  is  scarcely  a  home  with 
dancing  feet  that  does  not  know 
their  music. 

Another  WTAM  feature  along 

this  same  line  is  Austin  Wylie's 
Vocalion  Recording  Orchestra, 
which  alternates  with  the  Lom- 

bardos  in  the  noon-day  and  even- 
ing dance  programs.  The  out- 

standing feature  of  this  organi- 
zation seems  to  be  one  Jack  Rose, 

who  performs  on  a  variety  of 
instruments  that  embraces  al- 

most everything  but  our  pet 
aversion,  the  vibraphone. 

Carl  Rupp  and  his  Hollenden 
Hotel  Orchestra  have  done  much 

to  add  to  the  prestige  of  WTAM. 
Aside  from  the  dinner-hour  con- 

certs from  the  hotel,  they  put 
on  an  hour  Saturday  night  that 
is  always  worth  waiting  for. 

Occasionally  they  turn  them- 
selves into  a  symphony  and  do 

some  exquisite  bit,  again  they 
cater  to   the   popular   taste,   but 
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all  their  performances  are  con- 
scientious and  show  careful  con- 

ducting. Mr.  Rupp  is  a  com- 
poser of  reputation, — his  chief 

claim  to  fame  the  past  winter 

being  the  melodious  "Love 
Bound."  We've  liked  especially 
his  arrangements  of  old  musical 
comedies  and  hits  of  former 

years,  a  class  of  music  that  has  a 
wide  appeal,  and  to  date  has  not 
been   overdone. 
When  WTAM  wants  to  be 

really  serious  and  produce  music 
of  the  highest  order  it  puts  on 
the  Willard  Symphony,  under 
the  able  direction  of  Walter 
Logan.  We  have  heard  some 
very  fine  concerts  and  operatic 
productions  the  past  winter 
from  this  organization  and  as- 

sisting vocalists. 
And  then  there  are  the  broad- 

casts from  Cleveland's  great 
public  Auditorium,  which  em- 

brace a  wide  range  of  subjects, 
and  it  is  on  these  programs  that 
Louis  Rich  and  his  Blue  Room 
Orchestra  are  heard.  In  fact 

an  attempt  to  catalog  all  the 
many  features  this  station  has 

at  its  disposal  is  somewhat  be- 
wildering. While  WTAM  is  es- 

sentially a  cheerful  station,  and 
most  of  its  broadcasts  are  de- 

signed to  chase  away  the  blues 
rather  than  disseminate  heavy 
culture,  there  is  a  fine  balance 
to  its  programs  that  makes  them 
acceptable  to  all  classes. 

Saturday  Night  Session 

WE  KNOW  not  what  embry- onic Earl  Carroll  conceived 

the  idea  that  it  was  fitting  and 

proper  for  radio  stations  to  have 
a  mental  lapse  one  night  in  the 

week,  and  stage  what  is  com- 

monly known  as  a  "nutty"  pro- 
gram, (and  it  is  possibly  well 

for  the  genius  that  he  is  un- 
known to  posterity)  but  the 

idea  caught  on  to  a  deplorable 
extent,  and  in  the  average  case 

has  done  more  to  injure  broad- 
casting with  intelligent  listeners 

than  any  other  single  phase  of 

radio.  The  "clubs,"  the  "gangs," 
the  "owls,"  and  other  multitud- 

inous organizations,  that  through 

poor  direction,  indifferent  talent, 
p^d  in  many  cases,  flagrant  bad 
t  combine    to    make    night 
hideous,  have  discouraged  many 
a  listener.     Too  often  the  humor 

(Please  turn  to  page  57) 
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Products  of 
a  Laboratory 

SILVER- MARSHALL  products  first  of  all  are  built  to 
perform.  The  most  delicate  and  up  to  date  sensitivity 

measuring  equipment  is  employed  to  insure  the  oper- 
ation of  all  radio  units  sold  to  the  consumer.  In  every 

sense  of  the  word  they  are  products  of  a  laboratory  and  not 

merely  thrown  together  to  sell — they  are  built  to  give  satis- 
faction. 

Long  Wave  Transformers 
The  210  and  211  long  wave  transformers  are  measured  and  guaran- 

teed. They  are  tested  with  equipment  approximating  actual  receiv- 
ing conditions  and  actual  amplification  to  the  fraction  of  one  per  cent 

is  predicted  in  tests  that  these  transformers  have  to  pass.  The  210 
is  an  untuned  iron  core  transformer  and  the  211  is  a  sharply  tuned  air 
core  filter.  Supplied,  measured  in  any  quantity  for  199  or  201 A 
tubes.     $6.00  each. 

Interchangeable  Coils 
These  uniformly  interchangeable  inductances  are  made  in  ranges 

from  30  meters  up.  They  are  space  wound  with  enameled  wire  and 
the  uniformity  is  better  than  one-fourth  of  one  per  cent.  This  makes 
them  ideal  for  gang  condenser  design.  Suitable  for  all  standard  cir- 

cuits wherever  the  finest  is  required.  They  will  increase  the  scope  of 

your  receiver  more  than  100%.  "A"  type,  30  to  75  meters;  "B"  type, 
70  to  200  meters;  "C"  type,  190  to  550  meters,  $2.50  each.  No.  515 
Universal  Socket  $1.00  each. 

340  Compensating  Condenser 
The  340  condenser  is  a  small  .000025  mfd.  adjustable  condenser 

designed  for  compensating,  balancing,  or  neutralizing.  Its  sphere  of 
usefulness  is  not  limited  to  these  purposes,  however.  Supplied  with 

brass  plates,  mounted  on  a  bakelite  head.  Size,  1  y&"  wide,  1"  deep 
and  1  }4"  high.  Furnished  with  control  knob  for  single-hole  panel 
mounting,  and  also  with  bracket  for  base  mounting.  The  price  is 

$1.50. Universal  Vernier  Dial 

The  Silver-Marshall  type  801  vernier  dial  is  composed  of  a  black 
bakelite  dial  housing  enclosing  a  reversible  celluloid-finished  indicator 
plate  marked  off  to  half-degree  divisions,  controlled  by  a  knurled 
tapered  knob.  The  reduction  ratio  is  14.5  to  1,  and  the  dial,  due  to 
an  automatic  friction  take-up,  is  absolutely  without  backlash.  It  is 
provided  with  logging  space.  The  dial  will  fit  any  condenser,  either 

-left  or  right,  or  half  or  full  turn  movement.     Price  $2.50. 

SilveivMarshall,  Inc. 
850  West  Jackson  Blvd. Chicago,  U.  S.  A. 
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A  new-type 
radio 

offers  4  great 
advantages 

1 Greater  distance.  Coast  to 
coast  in  winter.  1000  miles 
in  summer. 

Finer  tone.  No  distortion. 
All  tones  crystal  clear. 

Be  t  ter  selec  tivity .  Find  any 
station  already  logged  in  20 
seconds. 

Increasedvolume.  Brings  in 
distant  stations  with  volume 
enough  to  fill  an  auditorium. 

FOR  CLEAR,  QUIET  "B"  POWER 

Storage  "B"  Battery 
24vliti  Lasts  Indefinitely— Pays  for  Itself 

ing  fop.  Kadio  L,aDoratorte9,  fop.  Sci.  Inst.  Standard^  Radio  News 
Lab.,  Lefax,  Inc. ,  and  other  Important  Institutions.     Equipped  with 
Solid  Rubber   Case    an  insurance  against  acid  and  leakage.  Extra 
heavy  glass  jars.     Heavy  rugged  plates.     Order  yours  today  I 

Jdi wanted  and  v 
sived.  Extra  Offer:  4  batteries  in  series  (96  volts),  $10.60.  Pay 
asman  after  examining  batteries.  6  percent  discount  for  cash 
rder.  Mail  your  order  now! 

WORLD  BATTERY  COMPANY 
1219  9o.  Wabash  Ave.,      Dept.  81        Chicago,  I1L 

Makers  of  the  Famous  World  Radio  "A"  Storage 
tea:  6-volt,  100  Amp.  Si  i.-  IS.  25:  HO  Amp 

All  equipped  with  Solid  Rubber  Case. 
r&uo. 

World 
storage  batteries 
He 

Set  your  Radio  Dials  at  210 
watt  World  Storage  Battery 
Station,    WSBC,    Chicago. 

^AwEAFywsH^wjs^HjyjceoaaKHtf^wjtfciag 

pffTlj"
»  - ''BARGAIN  P 

Just  hot  off  the  press— 1926  Eadio  Catalog  I 
&  Guide  brimful  of  latest  ideas, 
hookups — all  free.  Shows  savings  as  high  I 
as  50%  on  standard  guaranteed  radio  | 
parts,  sets.  kits.  Be  sure  to  get  this 
thrifty  book  before  you  buy.  It  puts 
money  in  your  pocket.  Unusual?  You'll Uso  please  send 

102   -26S.  Can 

Use  the  Log-a-Wave  Chart 
Page  64 

Porto  Rico — The  Enchanted 
Isle 

(Continued  from  page  29) 

sleep  under  blankets  in  the  high 
lands. 
The  island  has  been  called 

Uncle  Sam's  Tropical  Garden  and 
truly,  with  its  flowers,  its  gor- 

geous sunsets  and  its  leisurely 
life  it  merits  the  description. 

Porto  Rico  Booster 

THOUGH  Mr.  Agusty's enthusiasm  for  radio  is  keen 

he  is  an  even  greater  booster  for 
Porto  Rico.  And  he  knows  how, 
for  he  began  to  hustle  at  the  age 
of  fourteen,  when  his  parents 
died  and  he  found  himself  at  the 
head  of  the  family  with  brothers 
to  support. 

His  first  job  was  watchmak- 
ing. Later  he  was  employed  in 

the  printing  department  of  the 
Insular  Government  and  after 

his  interest  in  radio  developed 
finally  found  himself  in  his  pres- 

ent happy  niche  with  WKAQ. 
He  will  tell  you  that  it  was  at 

Arroyo,  Porto  Rico,  that  Morse 
tried  out  his  telegraph  invention 
and  he  can  see  no  reason  why 
equally  important  developments 
in  radio  should  not  also  take  place 
in  the  beloved  isle. 

In  the  twelve  months  ending 
June,  1925,  the  United  States  ex- 

ports of  radio  supplies  amounted 
to  $13,642  and  the  difficulty  of 
obtaining  receiving  sets  locally  is 
one  of  the  reasons  that  the  esti- 

mated number  of  radio  listeners 
in  the  island  is  about  2,500. 

The  remnants  of  the  peculiar 
living  conditions  of  Spanish  days 
still  linger  in  the  roots  of  the 
common  people.  The  jibaro, 
(mountain  dweller)  comes  slowly 
under  the  influence  of  modernity ; 
but  he  is  coming ;  and  a  great  and 
wonderful  future  is  opening  be- 

fore his  eyes. 

In  the  meantime  massive  ma- 
chinery goes  on  crushing  sugar 

cane.  There  is  horse  racing  and 
baseball.  Evening  concerts  are 
given  in  the  Plaza  Principal  in 
front  of  a  City  Hall  built  in  1799 ; 
the  fort  of  San  Cristobal  frowns 

down  upon  the  doings  of  tamarin- 
do  vendors  and  palm  leaf  hat 
merchants.  The  Ballaja  Bar- 

racks, built  for  2,000  Spanish 
soldiers  and  now  occupied  by 
Porto  Rican  members  of  Uncle 
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Sam's  army,  floats  the  Stars  and 
Stripes  above. 

In  San  Juan  the  clubs  and 

varied  women's  activities  ad- 
vance the  cause  of  civilization  in 

their  own  ways  while  on  top  of 

the  telephone  building  Mr.  Agus- 
ty  stands  before  the  microphone 
of  WKAQ,  the  living  voice  of 

Porto  Rico — with  its  Spanish  ac- 
cent— alive,  enthusiastic,  full  of 

hope  and  promise  and  vibrant 
with  the  romance  of  the  En- 

chanted Island. 

POLK'S  REFERENCE  BOOK 
FOR   DIRECT   MAIL  ADVERTISER8 
Showj    how    to    Increase   your   business    b; 

Write   for  your   FREE  copy. 

R.  L.  POLK  &  CO.,  Detroit,  Mick. 
599  POLK    DIRECTORY    BUILDING 

i  "  Branches   In   principal  cities  of  U.    S. 

To  the  Man  with  an  Idea 
I  offer  a  comprehensive,  expe- 

rienced efficient  service  for  his 
prompt,  legal  protection  and  the 
development   of   his   proposition. 

Send  sketch  of  model  and  de- 
scription, for  advice  as  to  cost, 

search  through  prior  United  States 
patents,  etc.  Preliminary  advice 
gladly  furnished  without  charge. 
My  experience  and  familiarity 

with  various  arts  frequently  en- 
able me  to  accurately  advise  clients 

as  to  probable  patentability  before 

they  go   to   any  expense. 

Booklet  of  valuable  information  and 
form  for  properly  disclosing  your 
idea  free  on  request.     Write  today. 

RICHARD  B.  OWEN.  Patent  Lawyer 
81  Owen    Bids;.,  Washington,  D.  C. 

41-M  Park  Row,  N.  Y.  City 

YOU  CAN  GET 
Greater     reflex 

BROWNLIE 

VERNIER  DETECTOR 
$2.00  At  your  dealer  or  Direct. 

ROLAND  BROWNLIE  &  CO. 21  Sanders  St.  Medford.  M 
Please  mention  Radio  Age  when  writing  to  advertisers 
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Tube  Rejuvenation  Is  An 
Attractive  Operation 
(Continued  from  page  23) 

the  filament  to  produce  the  plate 
current  necessary  to  impress  the 
characteristics  of  the  received 
radio  waves  upon  the  diaphragm 
of  the  phone  or  loud  speaker.  At 

this  point  the  tube  is  "dead," 
though  its  filament  may  burn  as 
gaily  as  before. 

The  thorium  in  the  filament, 
however,  may  not  be  completely 
exhausted.  In  the  deeper  strata 
of  the  metal  there  may  be  lurk- 

ing particles  that  can  be  coaxed 
to  the  surface  and  made  to  func- 

tion. Some  scientist  discovered 
that  the  way  to  bring  them  out 
was  to  keep  the  filament  heated 
but  prevent  the  escape  of  elec- 

trons from  the  tube. 

Hastening  Process 
IF  more  than  the  voltage 

usually  delivered  by  the  radio 
storage  battery  is  available,  the 
process  of  rejuvenation  may  be 
hastened.  Sixteen  to  eighteen 
volts,  applied  for  thirty  seconds, 
then  ten  volts  applied  for  about 
ten  minutes,  are  the  doses  for 
6-volt  tubes,  according  to  a  recent 
radio  text  book.  For  the  low- 
voltage  tubes  it  is  better  to  apply 
not  more  than  twelve  volts  for 
the  first  half-minute  period,  and 
the  eight  volts  for  ten  minutes. 
These  figures  do  not  agree  exact- 
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ON  YOUR  SET 

MULTI-PLUG 
THE  STAMDX 

Get  a  Multi-Plug  for  your  present  set — or 
the  one  you're  building.  A  single  plug connects  your  batteries,  ground  and  aerial 
to  a  socket  on  the  set.  Ask  your  radio 
dealer. 

ly  with  the  recommendations  of 
some  manufacturers  concerning 
tubes  of  their  own  manufacture. 
Alternating  current  appears  to 
work  as  well  as  direct  current,  as 
it  heats  the  filament  equally  well. 
There  is  no  sixty-cycle  hum  be- 

cause there  are  no  phones  or  loud 
speaker  in  the  circuit  to  hum  it. 
Transformers  that  will  step  down 
the  voltage  of  the  house  lighting 
circuit  to  that  required  for  the 
rejuvenating  process  may  be 
found  in  toy  shops. 

The  tube  rejuvenators  now  on 
the  market  enable  the  user  to 
make  his  methods  more  exact. 
Some  of  them  are  designed  for 
use  with  alternating  current. 
These  contain  transformers  to  re- 

duce the  voltage  so  as  to  regulate 
the  voltage  applied  to  the  fila- 

ment. Those  designed  for  use 
with  direct  current  need  no  trans- 

formers, of  course,  but  do  have 
resistances.  The  directions  fur- 

nished with  these  devices  tell  just 
what  treatment  to  give  each  type 
of  tube.  Some  of  the  rejuve- 

nators have  meters,  so  that  the 
result  of  the  rejuvenation  may  be 
measured  before  the  tube  is  re- 

turned to  its  socket  in  the  radio 

set. 
With  the  prices  of  tubes  re- 

duced as  they  have  been,  and  with 
these  processes  of  rejuvenation 
demonstrated  to  be  practical, 
there  are  now  no  reasons  why  we 
should  not  play  with  radio  all  we 
want  to,  except  those  that  wifie 
enumerates  along  about  3  a.  m. 
as  she  leans  over  the  banister  in 
her  nightie  and  inquires,  with 
quinine-coated  sarcasm,  why, 
since  we  can  sit  up  all  night  lis- 

tening for  Europe,  we  cannot 
keep  awake  one  hour  in  church! 

Look  for  this  'Mark 
It  Denotes  the  Genuine 

Crowe  Metal  Panels 
and  Shields 

solve  shielding  problems  for  the  home  set 
builder.  Q  Insure  maximum  selectivity 

in  congested  districts.  Q  Write  for  bul- 
letin giving  latest  list  of  available  panels 

and  shields  for  popular  circuits. 

Leading  Dealers  Sell  Them 

Dealers — Crowe  products  are  supplied  by  responsible  distributors  from  coast 
to  coast.  Write  for  list. 

Please  mention  Radio  Age  when  writing  to  advertisers 
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*3,00<H$10,000  a  year 
Want  to  make  big,  easy  money?  Learn 
how  toinstall,operate,repair,  construct 
and  sell  Radios.  Write  now  for  facts 
about  the  amazing  opportunities  for 
Radio  experts,  and  our  special  offer  of  a 

FREE  1000-mile  receiving  set,  and  how 
you  can  quickly  train  at  home  by  mail. 

Be  a  Radio  Expert 
No  previous  experience  necessary.  Anyone 
with  ordinary  education  can  now  learn  Radio 

Association.  Be  the  Radio  expert  in  your 
neighborhood.  Get  your  share  of  the  big 
profits.  Hundreds  about  you  want  Radios  and 
advice  how  to  operate.  You  can  earn  enough 
money  right  from  the  start  to  pay  for  course. 

Nothing   difficult    about    it. 
Low  cost  and  easy  terms. 

FREE 
1,000-MILE 
Receiving  Set 

coBt  of  the  course.     Send  for  the  facts  now. 
Find  out  all  about  this  big-pay  field.  Address 
Radio  Association  of  America 

451 3  Ravens  wood  Ave.,  Dept,  1 347  Chicago,  ML 

First  with  the  Blueprints — Radio 
Age  still  leads  the  field.  Watch 
for  the  August  Blueprint  Section! 

T 

BradLeyiuut 
PERFECT  FIXED  RESISTOR. 

WHETHER  you  build  a  resistance- 
coupled  audio  amplifier  or  a  B- 

battery  eliminator,  be  sure  to  ask  your 
dealer  for  Bradleyunits.  These  perfect 
fixed  resistors  are  made  of  solid  molded 

material  and  cannot  deteriorate  with  age. 
Bradleyunits  are  accurately  calibrated 

and  fitted  with  silver-plated  caps  which 
permit  soldering  without  injury  to  the 
Bradleyunit.  Ask  your  dealer  for  Brad- 

leyunits, today. 

m SP 
ALLEN-BRADLEY  CO., 
289  Greenfield  Ave.,  Milwaukee,  Wis. 

Please  send  me  your  latest  literature  on  Bradley- 
units and  Bradleyunit  Amplifier  Resistors. 

Name   

Address   

V2 ■  ■  ■  nan: 

Ground  and  Sky  Waves  Sub- 

jects Tests 

SUBSTANTIATION  of  
the 

theory  that  radio  waves 
split  into  a  ground  wave 

and  a  sky  wave  in  passage  from 
transmitter  to  receiver,  has  been 
found  in  preliminary  compilation 

of  data  secured  by  radio  engi- 
neers of  the  General  Electric 

Company  in  broadcast  wave 
propagation  tests  conducted  from 
January  1  to  May  8. 

According  to  the  split  wave 
theory,  one  wave  passes  along 
the  earth  and  the  other,  passing 
into  the  air  probably  about  100 
miles  or  so  above  the  earth,  con- 

tinues until  reflected  down  upon 

the  receiver  by  a  semi-conduct- 
ing layer  in  the  atmosphere.  The 

ground  wave  weakens  rapidly  and 
becomes  negligible  about  200 
miles  from  the  broadcasting  sta- 

tion and  reception  at  greater 
distance  is  due  entirely  to  the 
sky  wave. 

In  conducting  propagation 
tests  with  the  cooperation  of 
radio  listeners  in  every  part  of 
the  country,  the  engineers  were 
seeking,  among  other  things,  the 

possible  relation  of  radio  recep- 
tion and  the  condition  of  the 

weather.  The  weather  condition 

is  known  to  depend  largely  on 
the  barometric  pressure  over 
various  parts  of  the  country  and 
radio  engineers  endeavored  to 
find  a  relation  between  reception 

records  and  the  barometric  pres- 
sure through  which  the  waves 

had  passed.  From  present  anal- 
ysis of  data  it  seems  probable 

that  barometer  and  weather  have 

only  a  minor  effect  on  radio  con- 
ditions. The  data  do  show  that 

signals  received  at  short  dis- 
tances are  stronger  when  they 

have  come  along  a  region  of  even 
pressure  than  when  they  have 
come  from  a  low  pressure  area 
to  a  high  pressure  area,  or  vice 
versa.  At  distances  of  more  than 

400  miles,  however,  the  conditions 
on  the  surface  of  the  earth  seem 
to  have  little  or  no  effect.  On  the 
basis  of  the  split  wave  theory  of 
transmission,  it  becomes  obvious 
that  if  the  sky  wave  goes  through 
an  arc  reaching  100  miles  or 
more  above  the  earth,  weather 
conditions,  which  are  known  to 
go  up  less  than  ten  miles,  can 
have  but  little  effect  upon  it. 

Use  my  tubes 
Any  type  or 

combination  of 
Tubes  can  be  used 

withAMPERITE. 
Insures  filament 

regulation  to  meet 

each  tubes'  individ- 
ual needs.  Specified 

in  all  popular  con- 
struction sets. 

Price  $1.10 

r^&diatt  (tympany 
50  Franklin  Street,  New  York  City 

Ohc  "SELFADJVSTYSG'Mtostat 

Battery  Prices 'SMASHED! 
To  Consumers  Only 

Here  is  a  real  battery  quality, 

guaranteed  to  you  at  prices 
bat  will  astound  the  entire  bat- 

Dealer's  Profit  in  your  own  pock- 
You  actually  save  much  more 
>  half,  and  so  that  you  can  be 

convinced  of  true  quality  and  perform- 
ance, we  give  a  Written  2-Year  Guaran- tee. Here  is  your  protection!  No  need  to 

take  a  chance.  Our  battery  ia  right- and the  price  is  lowest  ever  made.  Convince 
yourself.  Read  the  prices  1 
Auto  Batteries  Radio  Batteries 

6Volt.Jl  Plato,  f  8.50  6Volt.l00  Amp.  $8.50 
6Volt. 13  Plate,  10.25  6Volt,  120  Amp.  1 0.25 
12Volt,  7  Plate.  1 1 .75    6Tolt.  140  Amp.  1 1.75 

Boy  Direct— Send  No  Money 
Wo  ask  no  deposit.  Simply  send  name  and  ad- 

dress and  style  wanted.  Battery  will  be  shipped 
same  day  we  receive  your  order  Express  C.O.D. 
subject  to  your  examlr on  arrival.   Our  fruara 

ach  battery, 
discount 

We°alfi^.  .. 

for  cash  in  full  with  or- 
8end  your  order  today 

ARROW  BATTERY  CO. 
Dept.  12  .      1215  So. Wabasn  Ave. .Chicago 

Please  mention  Radio  Age  when  writing  to  advertisers 
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"Banjo  Plunker" 
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Uncle  Dave  Macon 

WHOOP  'em  up  Cindy,  and 
cook  that  possum  brown, 

'cause  Old  Dan  Tucker  is  comin' 
to  the  log  cabin  in  the  lane,  and 

we'll  bile  the  cabbage  down." 
Uncle  Dave  Macon  has  been 

pickin'  the  banjo  for  nearly  a 
haif-century.  His  programs  in 
the  studio  of  WSM,  The  National 
Life  and  Accident  Insurance 

Company's  station,  Nashville, 
Tennessee,  include  the  old  time 
songs  of  the  South,  still  very 

much  beloved  by  the  older  gen- 
eration, and  interesting  to  the 

younger  people  who  listen  to  the 

barn  dance  programs  on  Satur- 
day night.  Uncle  Dave  is  one  of 

the  many  picturesque  characters 
of  the  Tennessee  hills. 

A&B  Battery  $0 
Charger WX SATISFACTION  GUARANTEED 

Charges  any  type  of 
storage  A  or  B  battery, 
using  a  few  cents  worth 
of  ordinary  house  cur-  | 
rent,  either  alternating 
or  direct.  Cannot  injure 
battery.  Complete 
directions  enclosed.  ] 
Anyone  can  operate  | 

No  expensive  "extras' to  buy.  Why  pay 
$10.00  to  $15.00  for  a  charger  when  you 
can  get  this  splendid  GUARANTEED  R.  B 
Charger  by  mailing  us  two  dollars  (bills,  money- 
order,  check  or  stamps)  plus  ten  cents  in  stamps  or 
coin  to  pay  mailing  costs.  Charger  will  be  sent 
postpaid.  If  you  are  not  satisfied,  return  within 
five  days  and  we  will  refund  your  money.  Order 
at     once— TODAY. 

R.  B.  SPECIALTY  COMPANY 
Pept.  1020,  308  East  Third  St. .Cincinnati,  Ohio 

Please  mt 

Radio  Voltmeter 

"DeLuxe" 
The  Jewell  No.  135-C  Portable  Voltmeter  is  not  only 

the  most  serviceable  radio  instrument  made,  but  it  is 
also  the  most  beautiful.  The  entire  case  holding  the 
movement  is  made  of  moulded  genuine  black  Bakelite. 
The  metal  scale  is  silver  etched  with  black  characters 
and  all  visible  parts  of  the  movement  are  silvered  to 
prevent   corrosion. 

Two  cords  with  phone  tips  are  furnished  for  plugging 
into  the  jacks  on  panels  of  Radiola,  Victor,  Brunswick 
and   other   sets. 

The  7  1-2  volt  scale  is  used  for  adjusting  filament 
voltage  and  by  changing  the  connections  the  150  volt 

scale  may  be  used  for  checking  "B"  batteries. 

"Don't  make  the  mistake  of 

guessing — it  is  costly.  Save  your 
tubes  and  keep  your  batteries 

checked." Ask  your  dealer  for  our  No.  735 
and  739  circulars  describing  the 
two  instruments  illustrated  in 

this  ad.  If  you  are  building  a  set 
ask  for  15-C  Radio  Catalog. 

Jewell  Electrical 
Instrument  Co. 
1650  Walnut  St. 

Chicago 

With  a  Jewell  No.   107  Jr.   Tuke- 
Checker   it   is  easy  to  check  a    tube 

at  home 

26  Years  Making 
Good  Instruments 

ition  Radio  Age   ivhen  writing  to  advertiser 
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  l       'BUNNY    BUS    HAS    RADIO 

FREE! 
12-CeU-24-Volt 

Storage'B'Battery Positively  given  free  with  each 
purchase  of  a  WORLD  "A" 
Storage  Battery.  Yon  must 
send  this  ad  with  your  order. 
WORLD  Batteries  are  famous 
for  their  guaranteed  quality 
and  service.  Backed  by  years 
of  successful  manufacture  and 
thousands  of  satisfied  users. 

*  7ith  Solid  Rubber  Case, e  against  acid  and  leak* 
ito  50  per  cent  and  greta age.  YoaaaveE 

Z*Year  Guarantee 
Bond  in  Writing  JgF&Skj.  Approved 

r  beat  proof    and   Listed '  friends."    That'. 
lance.     Send  your  i i today. 

6- Volt.  100-Amperea  . 
6-Volt,  120-Amperes.      .....      13. 2S 
6- Volt,  140-Amperes   14.00 
Solid  Rubber  Case  Auto  Batteries 
6-Volt.  11-Plate   $11. 2S 
6-Volt,  13-Plate    .......       13.25 
12-Voit,    7-Plate    .......       16100 

Send  No  Money  feVaf"  bat" we  will  ehiD  day  order  is  received, 
press  C.  O.Th.  subject  to  your  exan ^vf 

by  Leading 
Authorties 
including  Radio 

Newa  Labora- 
tories,  Popular 

FREE 
Extra  Often  6  pe 
In  fall  with  order.    Boy  now  and  get  a  guar-'r  ,n  j?"/  Dome, 
anteed  battery  at  60  per  cent  saving  to  yon.      and  Lefax,  Inc. 

-.-.        WORLD  BATTERY  COMPANY 
1219  So.  Wabash  Ave..         Dept.36  CHICAGO,  ILL. 

World 

POOR  SUMMER 
RECEPTION 

is  overcome  when  you  install  a  set 
of  our  perfectly  matched 

COILS 
$1.00  each  for  any  standard  size  or  style. 

Machine  wound  and  tested.  All  kinds  of 
inductance  made  to  order. 

KISSEL-CARMANJ 
LABORATORY 

4905  Lake  Park  Ave.,  Chicago,  IU. 

Mailing  Lists 
you  increase  sales 

FREE— Our  64-Page  Cat- 
alogue. Filled  With  Radio 

Bargains.     Write  Today! 
RANDOLPH  RADIO  CORP. 
159N.UNIONAV.Dept.4CHICAGO,ILL. 

■  PATENTS 
SEND  A  SKETCH  OF 
YOOB  INVENTION 

rP~  mwqtweS'j FREEc,gXEKJi°BNLARNEK L^^TOfrM 

■                  MAIL     TO-DAY                   U 

THE"  Bunny  Bus"  shown  above  is  mounted  on  a  special  White  15-45  chassis  and  is  a  complete  home 
in  every  detail.  It  was  designed  by  W.  G.  Kelly  of  Fairmont,  W.  Va.  and  built  to  order.  Special 

equipment  includes  a  Zenith  radio,  ventilators  and  electric  fans,  a  refrigerating  plant,  hot  and  cold 
running  water,  shower  bath,  toilet,  cook  stove,  sink,  etc.     Sleeping  accommodations  for  four  people. 

The  bus  carries  four  large  wicker  chairs  which  makes  comfortable  riding.  Special  closets  are  built 
in  to  take  care  of  dishes,  fishing  tackle  and  other  accoutrements  of  camp  life.  If  there  is  anything  missing 

which  might  add  to  our  comfort  while  on  the  road,  we  haven't  noticed  the  lack  of -it. 
I  might  add  that  while  we  were  touring  Florida  last  year,  our  Zenith  radio  was  a  great  pleasure. 

We  could  pick  up  all  the  northern  stations,  including  Canada,  and  while  in  Canada  last  fall  on  a  shooting 
trip,  we  experienced  some  very  rough  going,  snow,  ice,  mud  and  rain,  but  our  Zenith  was  always  on  the 

job  to  cheer  us  up  of  evenings.  We  gathered  up  many  stations,  including  Florida. — Excerpts  from  Mr. 
Kelly's  letter. 

Freshman  Has  New  Type 
Loud  Speaker 

GHAS.  FRESHMAN  CO., 
INC.,  manufacturers  of 

tuned  radio  frequency  receivers 

and  "B"  battery  eliminators  an- 
nounce the  introduction  of  an  en- 

tirely new  type  of  loud  speaker. 

a  new  development,  resembling 

the  old  type  "leaks"  in  size  only. 
They  are  a  scientific  product 
from  start  to  finish. 

The  actual  resistance  element 
is  in  chemical  form  and  deposited 
on  the  inner  surface  of  a  high 
grade  glass  tube.  The  process 
then  involves  the  use  of  high 
temperature  heat  treatments 
with  the  final  result  that  the 
resistance  becomes  an  integral 
part  of  the  glass  section. 
Manufacturing  process  and  in- 

spection must  be  highly  developed 
to  insure  a  perfect  product.  A 
most  scientific  calibration  method 
assures  a  resistance  well  within 
10%  of  its  rated  value. 

The  speaker  is  of  a  very  novel 
construction  and  incorporates  a 
special  reflexed  resonating  air 
chamber  which  affords  wonderful 
volume  and  most  realistic  quality 
reproduction.  It  is  but  six  inches 
high  and  is  readily  adaptable  for 
placing  in  any  nook,  corner  or  on 
top  of  or  alongside  the  radio  re- 
ceiver. 

Daven  Has  New  Type  of 
Resistor 

DAVEN  has  recently  placed 
on  the  market  a  new  resis- 
tor called  "Glastor."  It  is  a 

radical  departure  in  the  art  of 
grid  and  plate  resistor  manu- 

facture.   "Glastors"  are  entirely 

Amsco  Socket 

AMSCO'S  plug  receptacle  is l  shown  above  which,  through 

its  mechanical  isolation  and  ac- 

companying reduction  of  vibra- 
tory feedback,  contributes  to  the 

overall  efficiency  of  receiving  cir- 
cuits. It  is  particularly  recom- 
mended for  receivers  incorporat- 

ing built-in  speakers. 
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Zenith  Doing  Much  to  Make 
Radios  Beautiful 
(Continued  from  page  9) 

coils  being  arranged  on  a  shaft 

which  turns  in  step  with  the  vari- 
able condensers  and  alters  the  in- 

ductive coupling  between  the  RF 
primaries  and  the  secondaries. 

Two  control  models  which  have 
been  favorites  in  the  past  seasons 
will  still  be  made,  although  not  in 
the  highest  priced  consoles. 

In  addition  to  receivers  so  far 

the  Zenith  organization  is  manu- 
facturing two  accessories.  The 

first  is  a  B  eliminator  which  has 
been  on  the  market  a  short  while, 
and  the  second  is  the  new  Zenith 

reproducer,  which  is  also  shown 
pictorially  in  these  columns.  In 
designing  this  new  reproducer 

the  Zenith  engineers  have  suc- 
ceeded in  getting  a  much  larger 

resonant  surface  into  a  small- 
er space  than  it  had  been 

thought  possible.  The  range  of 
tone  is  from  that  of  the  shrill 
notes  of  the  upper  register  of  a 
pipe  organ  or  a  piccolo  down  to 
the  rumbling  notes  of  the  bass. 

Radio  sets  in  the  past  have  not 
been  especially  beautiful  but 
Zenith  is  doing  much  to  change 
that  condition  so  the  lady  of  the 
house  can  point  with  pride  to  a 
receiver  instead  of  hiding  it  in 
the  study  or  den. 

A  new-type radio 
offers  4  great 
advantages 

I     Greater  distance.   Coast  to 

■■■    coast  in  winter.     1000   miles 
in  summer. 

O    Finer  tone.     No  distortion. 

**   All  tones  crystal  clear. 
3  Better  selectivity.  Find  any 

station  already  logged  in  20 
seconds. 

i    Increased  volume.  Brings  in 
•*   distant  stations  with  volume 

enough  to  fill  an  auditorium. 

BRLA 

MEN!  Here's the'dope'yotfve 
been  looking  for- 
HOW  TO  GET  INTO  THE 

These  Instruments  FREE 
of  Extra  Cost 

All  instruments 

shown  here  and  oth- 
ers—SIX  BIG  OUT- 
FITS— sent  to  all  our 

students  free  of  extra 

cost  under  short-time 
special  offer.  Clip  coupon 
now — find  out  all  about 
this  big  unequalled  offer 
while  you  still  have  time  J.  E.  Smith 
to    take    advantage    of    it.  President 
Our    training    is    intensely 
practical — these    instruments    help    you    learn 
to  do  the  practical  work.    Receiving  sets,  from 
simplest  kind  to  thousand-mile  receiver.    Many 
other    big   features. 

My    Radio    Training    is   The 
Famous  "Course  That 

Pays  For  Itself" 
Spare  time  earnings  are  easy  in  Ra- 

dio when  you  know  it  the   way    we 
teach  you.  Increase  your  income  almost  from 
the  start  of  your  course  through  practical 
knowledge  we  give  you.  We  show  you  how 
to  hold  the  job,  then  our  big  Free  Employ- 

ment Department  helps  you  get  one.  Free 
Book   "Rich   Rewards  in  Radio"  tells  how. 

Howard  B.  Luce  of  Friedens,  Pa., 
made  $320  in    7    weeks    during    his 
spare  time.  D.  H.  Suitt  of  Newport,  Ark., 
writes,  "While  taking  the  course  I  earned  in 
spare  time  work  approximately  $900."  Earl Wright  of  Omaha,  reports  making  $400  in  a 
short  time  while  taking  his  course — working 
at  Radio  in  his  spare  time  only!  Sylvester 
Senso,  207  Elm  Street,  Kaukauna,  Wis.,  made 

$500. 
And  when  your  training  is  completed  you're ready  to  step  into  a  real  big  Radio  job  like  C. 

C.  Gielow,  Chief  Operator  of  the  Great  Lakes 
Radio  Telegraph  Company;  E.  W.  Novy,  Chief 
Operator  of  Station  WRNY;  Edward  Stanko, 
Chief  Operator  of  Station  WGR;  and  hundreds 
of  other  N.  R.  I.  Trained  men.  The  National 
Radio  Institute,  Originator  of  Radio  Home- 
Study  Training,  established  1914,  today  offers 
you  the  same  opportunity  these  men  had, 
under  a  bond  that  guarantees  you  full  satis- 

faction or  money  refunded.  It's  your  big 
chance  to  get  into  Radio — mail  coupon  for 
FREE  Book  and  proofl 

3irz  r;-:::  :  ~_™  -  ~j::.£r 

If  you're  earning  a  penny 
less  than  $50  a  week,  clip 

coupon  now  for  FREE 
BOOK!  New  book,  pro- 

fusely illustrated,  tells  all 
about  the  Radio  Profession, 

thousands  of  openings — in 
■work  that  is  almost  ro- 

mance! YOU  can  learn  quickly 
and  easily  at  home,  through  our 
tested,  improved  methods,  to  take 
advantage  of  these  great  opportu- 

nities. Why  go  along  at  $25  or  $35 
or  $45  a  week,  when  you  can  pleas- 

antly and  in  short  time  learn  to  be 
a  Radio  Expert,  capable  of  holding 

the  big  jobs — paying  $50  to  $250 
a    week? 

Clip  Coupon  For 
Free  Cook 

Don't  envy  the  other  fellow  who's 
pulling  down  the  big  cash!  Our 
proven  home-study  training  meth- 

ods make  it  possible  for  you,  too, 
to  get  ready  for  a  better  job,  to  earn 
enough  money  so  you  can  enjoy  all 

the  good  things  of  life :  Most  amaz- 
ing book  ever  written  on  Radio 

tells  how — thousands  of  interesting 
facts  about  this  great  field,  and  how  we 
can  prepare  you,  quickly  and  easily  in 
your  spare  time  at  home,  to  step  into 
a  big  pay  Badio  job.  You  can  do  what 
thousands  of  others  have  done  through 
our  training.  GET  THIS  NEW  FBEE 
BOOK.  SEND  COUPON  TO-DAY. 

J.  E.  Smith,  President 

NATIONAL  RADIO 
INSTITUTE 

Dept.  GU-3  Washington,  D.  C. 

NOW/ 
/Radiol  / 

'  Needs  ̂       , 
Trained  Jc  * 

Men  
■j>/  

°ept.  
gu-3 

i  -^^         National    Radio 

£»«*»»        Institute,  Washing- 

•-■v£r     ton,  D.  C. 

/>     Dear  Mr.  Smith: 
f      Without  obligating   me  in 

any  way.  send  me  your  big 
FREE  BOOK.  "Rich  Rewards 

in     Radio"    and    all  information 
about   your    practical,    home-study 

Radio   Course. 

Please  mention  Radio  Age  when  writing  to  adverti 
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Correct  List  of  Broadcast  Stations 
KDKA  Westinghouse  Electric  &  Mfg.  Co._.East  Pittsburgh,  Pa.  309 
KDLR    Radio  Electric  Co   Devils  Lake,  N.  D.  231 
KDYL    Newhouse  HoteL     Salt  Lake  City,  Utah  246 
KFAB     Nebraska  Buick  Auto  Co   Lincoln,  Neb.  341 
KFAD     McArthur  Bros.  Mercantile  Co     Phoenix,  Ariz.  273 
KFAF     A.  E.  Fowler   San  Jose,  Calif.  217 
KFAU     Independent  School  Dist   Boise,  Idaho  280 
KFBB     F.  A.  Buttrey  &  Co   Havre,  Mont.  275 
KFBC     W.  K.  Azbill   San  Diego,  Calif.  216 

KFBK    Kimball-Upson  Co.   Sacramento,  Calif.  248 
KFBL     Leese  Bros   Everett,  Wash.  224 
KFBS     School  District  Nc.  One   Trinidad,  Colo.  238 

KFBU     Bishop  N.  S.  Thomas   Laramie,  Wyo.  270 
KFCB     Nielson  Radio  Supply  Co   Phoenix,  Ariz.  238 
KFDD    St.  Michaels  Cathedral   Boise,  Idaho  278 

KFDM    Magnolia  Petroleum  Co   Beaumont,  Texas  316 
KFDX    First  Baptist  Church   Shreveport,  La.  250 
KFDY    South  Dakota  State  College     Brookings,  S.  D.  273 
KFDZ     Harry  O.  Iverson   Minneapolis,  Minn.  231 
KFEC     Meier  &  Frank  Co   Portland,  Ore.  248 

KFEL      Winner  Radio  Corp     Denver,  Colo.  254 

KFEQ     J-  L.  Scroggin   Oak,  Neb.  268 
KFEY  Bunker  Hill  &  Sullivan  Min.  &  Con.  Co._.Kellogg,  Idaho  233 

KFFP     First  Baptist  Church   Moberly,  Mo.  242 
KFGO    Crary  Hardware  Co   Boone,  Iowa  226 
KFH       Hotel  Lassen.   Wichita,  Kans.  268 
KFHA    Western  State  College  of  Colo   Gunnison,  Colo.  252 
KFHL     Penn.  College   Oskaloosa,  Iowa  240 
KFI         E.  C.  Anthony,  Inc   Los  Angeles,  Calif.  468 
KFIF       Benson  Polytechnic  Institute   Portland,  Ore.  248 
KFIO      North  Central  High  School..     Spokane,  Wash.  265 
KFIO     First  Methodist  Church     Yakima,  Wash.  256 
KFIU     Alaska  Electric  Light  &  Power  Co   Juneau,  Alaska  226 
KFIZ      Daily  Commonwealth   Fond  du  Lac,  Wis.  273 
KFJB      Marshall  Electrical  Co   Marshalltown,  Iowa  248 

KFJG      R.  B.  Fegan  (Episcopal  Church)   Junction  City,  Kans.  219 
KFJF     .National  Radio  Manf.  Co   Oklahoma  City,  Okla.  261 

KFJI       Liberty  Theatre  (E.  E.  Marsh)   Astoria,  Ore.  246 
KFJM     University  of  North  Dakota   _   Grand  Forks,  N.  D.  278 
KFJR     Ashley  C.  Dixon  &  Son     Portland,  Ore.  263 
KFJY     Tunwall  Radio  Co   Fort  Dodge,  Iowa  246 
KFJZ       W.  E.  Branch....     Ft.  Worth,  Tex.  254 
KFKA    Colo.  State  Teachers  College     Greeley,  Colo.  273 
KFKU    The  University  of  Kansas   Lawrence,  Kans.  275 
KFKX    Westinghouse  Elec.  &  Mfg.  Co     Hastings,  Neb.  288 
KFKZ     F.  M.  Henry.   Kirkville,  Mo.  226 
KFLR     University  of  New  Mexico   Albuquerque,  N.  M.  254 
KFLU     San  Benito  Radio  Club   San  Benito,  Texas  236 

KFLV     Swedish  Evangelical  Church.     Rockford,  III.  229 
KFLX    George  Roy  Clough   Galveston,  Texas  240 
KFLZ     Atlantic  Automobile  Co   Anita,  la.  273 

KFMR   Morningside  College.   Sioux  City,  Iowa  261 
KFMW  M.G.Sateren.     Houghton,  Mich.  263 
KFMX  Carleton  College.     Northfield,  Minn.  337 
KFNF     Henry  Field  Seed  Co       Shenandoah,  Iowa  263 
KFOA    Rhodes  Department  Store.     Seattle,  Wash.  454 
KFOB    Chamber  of  Commerce.   Burlingame,  Calif.  226 
KFON    Echophone  Radio  Shop     Long  Beach,  Calif.  233 

KFOO    Latter  Day  Saints'  University   Salt  Lake  City,  Utah  236 
KFOR    David  City  Tire  &  Electric  Co   David  City,  Neb.  226 
KFOT    College  Hill  Radio  Club.     Wichita,  Kans.  231 
KFOX  Board  of  Education,  Tech.  High  SchooL-Omaha,  Nebr.  248 
KFOY    Beacon  Radio  Service.     — _   St.  Paul.  Minn.  252 

KFPL     C.  C.  Baxter.     Dublin,  Texas.  252 
KFPM    The  New  Furniture  Co     Greenville,  Texas.  242 
KFPR  Los  Angeles  County  Forestry  Dept...Los  Angeles,  Calif.  231 
KFPW    St.  Johns  M.  E.  Church.   Carterville,  Mo.  258 
KFPY    Symons  Investment  Co       Spokane,  Wash.  266 
KFOA    The  Principia           St.  Louis,  Mo.  261 
KFQB    The  Searchlight  Publishin    Co...   Fort  Worth.  Texas  263 

KFQD   Chovin  Supply  Co   Anchorage,  Alaska  227 
KFQP    G.  S.  Carson,  Jr     Iowa  City,  la.  224 
KFQU    W.  Riker.   Holy  City,  Calif.  217 
KFQW  C.  F.  Knierim.   North  Bend,  Wash.  216 
KFQZ    Taft  Products  Co   Hollywood,  Calif.  225 
KFRB    Hall  Bros   Beeville,  Texas  248 
KFRG    City  of  Paris  Dry  Goods  Co.     San  Francisco,  Calif.  268 
KFRU    Stephens  College.   Columbia,  Mo.  500 
KFRW   United  Churches  of  Olympia.   Olympia,  Wash.  219 
KFSD    Airfan  Radio  Corp   San  Diego,  Calif.  246 
KFSG     Echo  Park  Evan.  Assn   Los  Angeles,  Calif.  275 
KFUL     Thomas  Groggan  &  Bros.  Music  Co   Galveston,  Texas  258 
KFUM  W.  D.  Corley   Colorado  Springs,  Colo.  239 
KFUO    Concordia  Seminary.   St.  Louis,  Mo.  545 
KFUP     Fitzsimmons  General  Hospital   Denver  ,Colo.  234 
KFUR    Peery  Bldg.  Co     Ogden,  Utah  224 
KFUS     Louis  L.  Sherman.   Oakland,  Calif.  256 
KFUT    University  of  Utah.     Salt  Lake  City,  Utah  261 
KFUU    Colburn  Radio  Labs   San  Leandro,  Calif.  220 
KFVD     McWhinnie  Electric  Co     San  Pedro,  Calif.  205 
KFVE     Film  Corporation  of  America   St.  Louis,  Mo.  240 
KFVG    First  M.  E.  Church.   Independence,  Kans.  236 
KFVI      Headquarters  Troop,  56th  Cavalry.   Houston,  Texas  240 

KFVN     Carl  E.  Bagley.   .-.   Fairmont,  Minn.  227 
KFVS     Hirsch  Battery  and  Radio  Co   Cape  Girardeau,  Mo.  224 
KFVY    Radio  Supply  Co   Albuquerque,  N.  M.  250 
KFWA    Browning  Bros.  Co.       .Ogden,  Utah.  261 
KFWB   Warner  Bros   Hollywood,  Calif.  252 
KFWC   L.  E.  Wall     San  Bernardino,  Calif.  211 
KFWF    St.  Louis  Truth  Center   St.  Louis,  Mo.  214 
KFWH  F.  Wellington  Morse,  Jr   Chico,  Calif.  254 
KFWI     Radio  Entertainments,  Inc   South  San  Franciso,  Calif.  226 

KFWM  Oakland  Educational  Society   Oakland,  Calif.  «207 
KFWO   Lawrence  Mott   Avalon,  Calif.  211 
KFWU   Louisiana  College   Pineville,  La.  238 
KFWV    Wilbur  Jerman.     Portland,  Oreg.  213 
KFXB    Bertram  O.  Heller.     Big  Bear  Lake,  Calif.  203 
KFXD    Service  Radio  Co     Logan,  Utah  205 

KFXF  Pike's  Peak  Broadcasting  Co...Colorado  Springs,  Colo.  250 
KFXH    Bledsoe  Radio  Company   El  Paso,  Texas  242 
KFXJ     Mt.  States  Radio  Dist.  Inc.  (Portable  Station)   

  _   Denver,  Colo.  216 
KFXR    Classen  Film  Finishing  Co...._   Oklahoma  City,  Okla.  214 
KFXY    Mary  M.  Costigan.   .Flagstaff,  Ariz.  205 

KFYF    Carl's  Radio  Den.   Oxnard,  Calif.  205 
KFYJ     Chronicle  Publishing  Co   Houston,  Texas  238 

KFYO    Buchanan-Vaughan  Co   Texarkana,  Tex.  210 
KFYR    Hoskens-Meyers,  Inc     Bismarck,  N.  Dak.  248 
KGO       General  Electric  Co   Oakland,  Calif.  361 

KGTT    Glad  Tidings  Tabernacle   San  Francisco,  Calif.  207 
KGU       Marion  A.  Mulrony     _.  Honolulu,  Hawaii.  270 
KGW      Portland  Morning  Oregonian.—     Portland,  Oreg.  491 
KGY      St.  Martins  College.     Lacy,  Wash.  246 
KHJ        Times-Mirror  Co   Los  Angeles,  Calif.  405 
KHQ      Louis  Wasmer.     Seattle,  Wash.  394 
KJBS      J.  Brunton  &  Sons.   San  Francisco,  Calif.  220 
KJR        Northwest  Radio  Service  Co   Seattle,  Wash.  384 

KLDS     Reorganized  Church   Independence,  Mo.  441 
KLS  Warner  Brothers  Radio  Supplies  Co.— -Oakland,  Calif.  250 
KLX       Tribune  Publishing  Co   Oakland,  Calif.  508 
KLZ        Reynolds  Radio  Co     Denver,  Colo.  266 
KMA      May  Seed  &  Nursery  Co.   Shenandoah,  Iowa  252 
KMJ       Fresno  Bee.   Eresno,  Calif.  234 

KMMJ  M.  M.  Johnson  Co   Clay  Center,  Nebr.  229 
KMO      Love  Electric  Co     Tacoma,  Wash.  250 
KMOX  Voice  of  St.  Louis.     —.St.  Louis,  Mo.  280 

KMTR  Turner  Radio  Corp   Los  Angeles,  Calif.  238 
KNRG    C.  B.  Juneau.     Los  Angeles,  Calif.  208 
KNX       Los  Angeles  Evening  Express   Los  Angeles,  Calif.  337 
KOA       General  Electric  Co   Denver,  Colo.  322 



RADIO  AGE  for  July,  1926 The  Magazine  of  the  Hoar 55 

Two  Purpose  Super-Het  is 
Easy  to  Construct 
(Continued  from  page  12) 

condenser  should  be  turned  all 
out,  and  the  two  condensers  set 
at  about  fifty  degrees.  With 
the  phones  plugged  in  the  first 
audio  jack,  a  click  should  be 
heard  if  the  audio  or  second 
detector  grid  post  is  touched. 

To  locate  a  station,  the  loop 
dial  should  be  set  at  twenty,  and 
the  oscillator  rotated  slowly 
from  ten  to  thirty.  A  click  may 
be  heard,  and  if  so,  a  station 
would  come  in  a  few  degrees 
either  side  of  this  point.  If  no 
station  is  heard,  the  loop  dial 
should  be  moved  in  steps  of  two 
degrees  over  its  entire  range, 
the  oscillator  being  rotated 
through  a  range  of  from  ten  to 
fifteen  degrees  below  the  loop 
dial  to  ten  to  fifteen  degrees 
above  it,  for  each  setting  of  the 
loop  dial. 

Once  a  station  is  heard,  the 
dial  settings  may  be  written 
down  and  the  station  tuned  in 
again  later  at  these  same  fig- 

ures. Two  points  will  be  found 
for  all  stations  on  the  oscillator 
dial,  with  one  on  the  loop 
dial.  Rotating  the  loop  will 
strengthen  signals,  or  help  to 
eliminate  unwanted  stations,  as 
it  is  quite  directional.  It  will  be 
difficult  at  first  to  tune  with  a 

loud-speaker  due  to  the  extreme 
selectivity  of  the  set,  and  head- 

phones should  be  used.  Loud 
speaker  volume  will  be  obtained 
from  locals  on  six  tubes,  and  on 
far  distant  stations  on  all  seven, 
or  in  a  few  cases,  on  six  tubes. 
Once  a  few  stations  have  been 
heard,  the  rheostat  should  be 
turned  down  as  far  as  possible 
to  save  the  tubes  and  batteries. 

6-Volt 
Storage 
Radio  A 
Battery 

oo battery  value 
ever  offered!  A  genuine  World 
6-VoltRadio"A"  Battery  with 
25  ampere  capacity  for  only 
$5.00!  Just  the  thing  for  Trickle 
Charger.  Famous  World  Qual- 

ity assured.      Equipped   with 

Solid  Rubber  Case 
an  assurance  against  acid  and  leakage.  Order  Now.  We 

5 C.O.D. 

Send  No Money 

ship 
i  arrival. fer:  6%  discount  for  cash  in  full 

yith  order.  ACT  TODAY 

WORLD  BATTERY  CO. 

Deptltt  , 

STORAGE  BATTERIES  1219S.Waba.hAve.,Chic*go 
IKDKA^WEAF^WR^WJ5>KHJ^KGO^KFAF^.WJY?TaiB 

World 

fee  from  ,uaA' aol.cft  InVnlr 

"Ma^SJPrfflMcI     ofDa£d 

W       Ask  Your  Deal  T   yUTS  to**- Ifyon  Prefer  If   n        °T  Sen<*  Direct 

satisfactory^0  conYmce  yourself  I  d,,e?ired- 

FERBEND  Pi  irV^.     0,"">°  »»»' 

*"  CI»cago,  HI.  j 

mfim 

Centralab  Radiohms,  Modulators,  Potentiometers 
or  Rheostats  are  standard  on  69  leading  radio 
sets.  Ask  your  dealer,  or  write  for  descriptive 
literature. 

CENTRAL    RADIO    LABORATORIES. 
24   Keefe  Ave.,  Milwaukee.   Wis. 

Cen 
A  regular  $35  loud  speaker  for 
$16.  Loud,  clear,  mellow  tone 
Bell  13K  in.  diameter,  horn 
12  in.  high,  equipped  witr 

sf  Lakeside  Adjustable  Unit 
^  Agents  wanted,  write  for  par dollars. 

Lakeside  Supply  Co. 

73  W.  Van  Buren  St.,  Chicago 

Play  Safe  With  Karas 
The  Orthometric S-F-L  Condenser 

with  its  brass,  straight  fre- 
quency line  plates  gives 

equal  10  kilocycle  separa- tion of  stations  from  200 
to  550  meters.  .00035,  -S6.75; 
.0005,  ?7. 

Karas  Harmonik 
Audio  Transformer 

adds    a    musical    quality    to    any 
set     far     beyond     anything     you 
ever   heard   before. 
Amplifies    low.    middle    and    high 
tones — all    to    the    same    big    vol- 

S7.00.      Write 

Karas  Electric  Co.,  Depl.  1090.  4042  N.  Rockwell  St.,  Chicago 

Please  mention  Radio  Age  when  writing  to  advertisers 
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KOAG    Oregon  Agricultural  College.   Corvallis,  Oreg.  280 
KOB       N.  Mex.  College  Ag.  &  Me.  Arts..State  College,  N.  Mex.  349 
KOCH    Central  High  SchooL     Omaha,  Neb.  258 
KOCW  Oklahoma  College  for  Women.     Chickasha,  Okla.  252 
K.OIL     Monarch  Manufacturing  Co..—   Council  Bluffs.  Iowa  278 
KOIN     H.  B.  Read       Portland,  Ore.  319 
KOMO  Bert  F.  Fisher     Seattle,  Wash.  306 
KOWW  Blue  Mt.  Radio  Assn   Walla  Walla,  Wash.  256 
KPO       Hale  Bros     San  Francisco,  Calif.  428 
KPPC     Pasadena  Presbyterian  Church   Pasadena,  Calif.  229 
KPRC    Houston  Post  Dispatch.     Houston,  Texas  297 

KPSN    Star-News  Publishing  Co   Pasadena.  Calif.  316 
KQV       Doubleday-Hill  Electric  Co     Pittsburgh,  Pa.  275 
KQW     Charles  D.  Herrold     San  Jose,  Calif.  231 
KRE       Berkeley  Daily  Gazette.   Berkeley,  Calif.  256 
KSAG     Kansas  State  Agricultural  College—Manhattan,  Kans.  341 
KSD       Pulitzer  Printing  Co     _   St.  Louis,  Mo.  545 
KSL        Radio  Service  Corp.  of  Utah...-   Salt  Lake  City,  Utah  300 
KSMR  Santa  Maria  Valley  Railroad  Co.._.Santa  Maria,  Calif.  210 
KSO       A.  A.  Berry  Seed  Co   Clarinda,  Iowa  242 
KTAB    Associated  Broadcasters   Oakland,  Calif.  240 
KTBI     Bible  Institute.     Los  Angeles,  Calif.  294 

KTBR    Brown's  Radio  Shop.   Portland,  Ore.  263 
KTHS    New  Arlington  Hotel  Co   Hot  Springs,  Ark.  375 
KTNT    N.  Baker.   Muscatine,  Iowa  256 
KTW      First  Presbyterian  Church.   Seattle,  Wash.  454 
KUOA  University  of  Arkansas   Fayetteville,  Ark.  300 
KUOM  State  University  of  Montana   Missoula,  Mont.  244 
KUSD    University  of  South  Dakota..-     Vermillion,  S.  D.  278 
KUT       University  of  Texas,   Austin,  Texas  231 
KVOO    The  Voice  of  Oklahoma.     Bristow,  Okla.  375 
KWCR  H.  F.  Paar   Cedar  Rapids,  Iowa  278 
KWG      Portable  Wireless  Telephone  Co...._   Stockton,  Calif.  248 
KWKG  Wilson  Duncan  Studios.   Kansas  City,  Mo.  236 
KWKH  W.  G.  Patterson.   Kennonwood,  La.  261 
KWSG   State  College.   Pullman,  Wash.  349 
KWUC  Western  Union  College   _.._   Le  Mars,   Iowa  252 
KWWG  City  of  Brownsville.     Brownsville,  Texas  278 

KYW   ■  Westinghouse  Electric  &  Mfg.  Co   Chicago,  111.  535 
KZIB     I.  Beck   Manila,  P.  I.  250 
KZKZ   Electrical  Supply  Co   Manila,  P.  I.  270 
KZM      Preston  D.  Allen.   Oakland,  Calif.  240 
KZRQ  Far  Eastern  Radio   Manila,  P.  I.  222 
KZUY   F.  J.  Elser     Manila,  P.  I.  360 
NAA      U.  S.  Navy  Dept   Arlington,  Va.  434 
WAAD  Ohio  Mechanics  Institute     Cincinnati,  Ohio  258 

WAAF    Chicago  Daily  Drovers  Journal   Chicago,  111.  278 
WAAW  Omaha  Grain  Exchange   .Omaha,  Nebr.  278 
WABB  Harrisburg  Radio  Co   Harrisburg,  Pa.  204 
WABG    Asheville  Battery  Co.,  Inc.-     Asheville,  N.  C.  254 
WABI     1st  Universalist  Church.     Bangor,  Me.  240 
WABO   Lake  Avenue  Baptist  Church   Rochester,  N.  Y.  278 
WABQ  Haverford  College,  Radio  Club.     Haverford,  Pa.  261 
WABR   Scott  High  SchooL   Toledo,  Ohio  263 
WABW  College  of  Wooster.   Wooster,  Ohio  207 
WABX  Henry  B.  Joy.     Mt.  Clemens,  Mich.  246 
WABY  John  Magaldi,  Jr     Philadelphia,  Pa.  242 
WABZ    Coliseum  Place  Baptist  Church.   New  Orleans,  La.  275 
WADG   Allen  T.  Simmons  (Allen  Theatre)   Akron,  Ohio  258 
WAFD    Albert  B.  Parfet  Co   Port  Huron,  Mich.  275 
WAGM  R.  L.  Miller         Royal  Oak,  Mich.  225 
WAHG  A.  H.  Grebe  &  Co     Richmond  Hill,  N.  Y.  316 
WAIT    A.  H.  Waite  Co   Taunton,  Mass.  229 
WAIU    American  Insurance  Union     Columbus,  Ohio  294 
WAMD  Radisson  Radio  Corp   Minneapolis,  Minn.  244 
WAPI     Alabama  Polytechnic  Institute   Auburn,  Ala.  248 
WARG   American  Radio  &  Research  Corp   Medford,  Mass.  261 
WATT  Edison  Electrie         Boston,  Mass.  244 
WBAA    Purdue  University.   W.  Lafayette,  Ind.  273 
WBAK  Pennsylvania  State  Police   Harrisburg,  Pa.  275 
WBAL    Consolidated  Gas  &  Elec.  Co   Baltimore,  Md.  246 

WBAO   James  Millikan  University     Decatur,  111.  270 

WBAP  Wortham-Carter  Pub.  (Star  Telegram).Et.  Worth,  Texas  476 
WBAW  Braid  Elec,  &  Waldrum  Drug  Co.„Nashville,  Tenn.  236 

WBAX  John  H.  Stenger,  Jr   Wilkes-Barre,  Pa.  256 
WBBL  Grace  Covenant  Presbyterian  Church... .Richmond,  Va.  229 
WBBM  Atlass  Investment  Co   Chicago,  111.  226 
WBBP    Petoskey  High  SchooL   Petoskey,  Mich.  238 

WBBR    People's  Pulpit  Assoc   Rossville,  N.  Y.  273 
WBBS    First  Baptist  Church.   New  Orleans,  La.  252 
WBBW  Ruffner  Junior  High  SchooL     Norfolk,  Va.  222 

WBBY  Washington  Light  Inf.Co."B"  118th  inf.Charleston.S.C.  268 
WBBZ    C.  L.  Carrell   Chicago,  111.  216 
WBCN   Foster  &  McDonnelL   Chicago,  111.  266 
WBDC    Baxter  Laundry  Co   Grand  Rapids,  Mich.  256 
WBES    Bliss  Electrical  SchooL   Takoma  Park,  Md.  222 
WBNY  Shirley  Katz.   New  York,  N.  Y.  210 
WBOQ  A.  H.  Grebe  &  Co.,  Inc   Richmond  Hill,  N.  Y.  236 
WBPI      I.  R.  Nelson   Newark,  N.  J.  263 
WBRC    Bell  Radio  Corporation.     Birmingham,  Ala  248 
WERE    Baltimore  Radio  Exchange   Wilkes-Barre,  Pa.  231 
WBT       Charlotte  Chamber  of  Commerce   Charlotte,  N.  C.  273 
WBZ       Westinghouse  Elect.  &  Mfg.  Co   Springfield,  Mass.  331 
WBZA    Westinghouse  Elect.  &  Mfg.  Co   Boston,  Mass.  242 
WCAC    Connecticut  Agricultural  College   Mansfield,  Conn.  273 
WCAD    St.  Lawrence  University.   Canton,  N.  Y.  263 
WCAE  Kaufmann  &  Baer  Co.  &  The  Pitts.  Pr..Pittsburgh,  Pa.  461 
WCAJ  Nebraska  Wesleyan  University-University  Place,  Nebr.  254 
WCAL    St.  Olaf  College   Northfield,  Minn.  337 
WCAM  Galvin  Radio  Supply  Co.   Camden,  N.  J.  236 
WCAO    A.  A.  and  A.  S.  Brager   Baltimore,  Md.  273 
WCAP     Chesapeake  &  Potomac  Tel.  Co.   Washington,  D.  C.  468 
WCAR    Southern  Radio  Corp.  of  Texas   San  Antonio,  Texas  263 
WCAT    State  College  of  Mines.   Rapid  City,  S.  Dak.  240 
WCAU    Universal  Broadcasting  Co.   Philadelphia,  Pa.  278 
WCAX    University  of  Vermont   Burlington,  Vt.  250 
WCBA    Charles  W.  Heimbach.     Allentown,  Pa.  254 
WCBD    Wilbur  C.  Voliva.   Zion,  111.  343 
WCBE    Uhalt  Radio  Co.   New  Orleans,  La.  263 
WCBH    University  of  Mississippi   Oxford,  Miss.  242 
WCBM   Charles  Swarz.   Baltimore,  Md.  229 
WCBR    C.  H.  Mester.   Providence,  R.  I.  210 

WCCO    Washburn-Crosby  Co.   Anoka,  Minn.  416 
WCLO    C.  E.  Whitmore   Camp  Lake,  Wise.  231 
WCLS     H.  M.  Couch.   Joliet,  111.  214 
WCMA  Culver  Military  Academy     Culver,  Ind.  222 
WCOA    City  of  Pensacola   Pensacola,  Fla.  222 
WCSH    Henry  P.  Rines   Portland,  Maine  256 
WCSO    Wittenberg  College.   Springfield,  Ohio  248 
WCWS    Chas.  W.  Selene  (Portable)   Providence,  R.  I.  210 
WCX      Free  Press  and  Jewett  R.  &  P.  Co.   Detroit,  Mich.  517 

WDAD    Dad's  Auto  Accessories,  Inc   Nashville,  Tenn.  226 
WDAE    Tampa  Daily  Times.   Tampa,  Fla.  273 
WDAF    Kansas  City  Star.   Kansas  City,  Mo.  366 
WD  AG    J.  Laurence  Martin   Amarillo,  Texas  263 
WDAH    Trinity  Methodist  Church   El  Paso,  Texas  268 
WDAY    Radio  Equipment  Corp   Fargo,  N.  Dak.  261 
WDBE    Gilham-Schoen  Elec.  Co   Atlanta,  Ga.  270 
WDBJ     Richardson  Wayland  Elec.  Corp   Roanoke,  Va.  229 
WDBK    M.  F.  Broz.   Cleveland,  Ohio.  227 
WDBO    Ro.lins  College,  Inc   Winter  Park,  Fla.  240 
WDBZ    Boy  Scouts,  City  HalL   Kingston,  N.  Y.  233 
WDEL    Wilmington  Elec.  Specialty  Co   Wilmington,  Del.  266 
WDGY  Dr.  George  W.  Young.   Minneapolis,  Minn.  263 
WDOD    Chattanooga  Radio  Co.,  Inc   Chattanooga,  Tenn.  256 
WDRC    Doolittle  Radio  Corp   New  Haven,  Conn.  268 
WDWF   Dutee  Wilcox  Flint,  Inc   Cranston,  R.  I.  441 

WDZ       J.  L.  Bush   Tuscola,  111.  278 
WEAF  American  Telephone  &  Telegraph  Co..New  York,  N.  Y.  491 
WEAI      Cornell  University   Ithaca,  N.  Y.  254 
WEAM    Bor.  of  N.  Plainfield.   North  Plainfield,  N.  J.  261 
WEAN    Shepard  Co   Providence,  R.  I.  270 
WEAO    Ohio  State  University   Columbus,  Ohio  294 
WEAR    Goodyear  Tire  and  Rubber  Co._   —Cleveland,  Ohio  389 
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Aerial  Night's  Entertainment 
— and  Otherwise 

(Continued  from  page  46) 

is  of  the  "smart-aleck"  brand, 
the  lyrics  of  a  type  that  would 
not  be  attempted  at  any  other 
hour,  and  the  whole  affair  so 
common  and  small-time,  that 
one  wonders  what  manner  of 
mind  can  possibly  be  edified  by 
such  an  exhibition.  Here  again 
WTAM  has  succeeded. 

At  nine  o'clock  on  Saturday 
night  it  turns  its  microphone 
over  to  Everett  Jones  and  his 
accomplices,  and  there  ensues 
three  hours  of  absolute  irre- 

sponsible absurdity,  which  gets 
by  with  some  of  the  most  cap- 

tious listeners  simply  because  it 

is  funny  and  clever.  We  don't know  where  Mr.  Jones  holds 
forth  the  other  six  nights  in 
the  week,  but  if  he  is  responsible 
for  the  programs,  he  has  a 
genius  for  clowning  that  is 
worthy  of  wider  recognition. 
Aided  and  abetted  by  Art 
Herske,  to  whom  we  have  had 
occasion  to  refer  previously,  the 
versatile  Everett  guides  his 
crew  of  really  able  jazz  artists 
through  a  vaudeville  hodge- 

podge that  we  would  willingly 
pay  full  price  plus  war  tax,  to 
hear  across  the  footlights.  Mr. 
Jones  is  one  of  these  young  men, 
who  can  do  almost  anything  with 

a  piano,  like  Gamby,  he  "sings," 
and  if  you  haven't  heard  him 
put  on  "The  Three  Trees,"  and 
"The  King  With  The  Terible 
Temper,"  you've  missed  a  lot  out 
of  your  radio  life.  Here,  again 
there  seems  to  be  a  superfluity 
of  talent  to  draw  on,  and  when 
some  wandering  minstrel  such 
as  Art  Gilliam  or  Jack  Little 
happens  at  the  station,  he  fits 

into  the  general  scheme  as  "guest 
artist,"  and  the  riot  goes  on 
more  merrily  than  before.  Mr. 
Herske  uses  a  Roxy-esque 
method  of  presenting  the  per- 

formers, and  the  whole  affair 
has  an  intimate  flavor  that 

seems  to  make  it  a  family  insti- 
tution. 

It  is  its  wide  versatility  com- 
bined with  an  abundance  of  ma- 
terial that  makes  WTAM  a  shin- 

ing example  of  what  a  broad- 
casting station  can  be. 
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It's  Easy  to  Build 
A  Powerful  Set- Using  the  New  and  Improved 

FBESEMn'TRF'' Low  Loss  Kit 

Straight  LinelA&ve  Length  Condensers 
WthLow Loss  Self  Balanced  foils 
These  are  the  identical  units  which  have 
made  the  FRESHMAN  MASTERPIECE 

factory  built  Receivers  the  World's  Greatest 
Radio  Sets   

Complete  instructions  for  building  this  powerful  five  tube  receiver, 
written  in  plain  everyday  English,  together  with  actual  size  schematic 

wiring  diagram  are  furnished  with  every  FRESHMAN  "TRF"  Kit 

Sold  by  Authorized  Freshman  Dealers  Only! 

Chas.  Freshman  Co.,  Inc. 
Freshman  Bnlldlng,  New  Tor* 
2626  W.  Washington  Blvd.,  Chicago 

The  Chief  has  been  following 

the  typewriter-carriage. 
"You  do  still  have  enthusi- 

asms, don't  you?"  he  grinned. 
"Now  some  fair-haired  boy  will 
write  in  and  say  the  worst  pro- 

gram he  ever  heard  came  out  of 

Cleveland." "Undoubtedly,"  we  replied, 
"and  New  York  still  says  Marian 
Talley  can't  sing  but  what  does 
that  matter  to  Kansas?" 

AMATEURS! 

Watch   for  August   Blueprint 

Section — out  July  15. 

__„  battery  value offered!  A  genuine  World 
6-Volt  Radio  "A"  Battery  with 
25  ampere  capacity  for  only 
55.00!  Just  the  thing  for  Trickle 
Charger.  Famous  World  Qual- 

ity  assured.      Equipped   with 

6-Volt 
Storage 

Radio" A" 

Battery 
.OO 

5 C.O.D. Send  No 

Solid  Rubber  Case  Money 
assurance  against  acid leakage.  Order  Now.  We 

HU.UUU  oo  arnvai.  extra  \jjjer:  £ 

World WORLD  BATTERY  CO. 
Depll36  , 

STORAGE  BATTERIES  12l9S.Wab.,hAve.,Chicago 

perfect  control  of  tone 
volume  use  the  Electrad 
),  0  0  O-ohm  Compensator, 
free  hook-up  write  428 'way,  N.  Y.  City. 

ELECTRAD 
Please  mention  Radio  Age  when  writing  to  advertisers 
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WEAU    Davidson  Bros.  Co   Sioux  City,  Iowa  275 

WEBC     Walter  Cecil  Bridges   Superior,  Wise.  242 
WEBD    Electrical  Equip.  &  Service  Co   Anderson,  Ind.  246 
WEBE     Roy  W.  Waller.   Cambridge,  Ohio  234 
WEBH    Edgewater  B.  H.  &  Herald  Examiner. .._   Chicago,  111.  370 
WEBJ     Third  Avenue  Railway  Co     _New  York,  N.  Y.  273 
WEBL     Radio  Corp.  of  America  (Portable)-.New  York,  N.  Y.  226 
WEBQ    Tate  Radio  Corp   Harrisburg,  111.  226 
WEBR    H.  H.  Howell   Buffalo,  N.  Y.  244 

WEBW    Beloit  College         Beloit,  Wise.  268 
WEBZ     Savannah  Radio  Corp.   Savannah,  Ga.  263 
WEEI      The  Edison  Elec.  Illuminating  Co   Boston,  Mass.  349 
WEHS     Robert  E.  Hughes.   Evanston,  111.  203 
WEMC    Emanuel  Missionary  College....Berrien  Springs,  Mich.  285 
WENR    All-American  Radio  Corp   Chicago,  111.  266 
WEW      St.  Louis  University   St.  Louis,  Mo.  248 
WFAA     Dallas  News  &  Dallas  Journal.     Dallas,  Tex.  476 
WFAM    Times  Publishing  Co.   St.  Cloud,  Minn.  273 
WFAV     University  of  Nebraska.   Lincoln,  Neb.  275 
WFBC     First  Baptist  Church   Knoxville,  Tenn.  250 
WFBE     John  Van  De  Walle   Seymour,  Ind.  226 
WFBG    The  Wm.  F.  Gable  Co.     Altoona,  Pa.  278 

WFBH    Concourse  Radio  Corp.......   New  York,  N.  Y.  273 

WFBJ      St.  John's  University   Collegeville,  Minn.  236 
WFBL     Onondaga  Hotel  Co.   Syracuse,  N.  Y.  252 
WFBM    Merchants  Heat  &  Light  Co.   Indianapolis,  Ind.  268 

WFBR     Fifth  Inf.  Md.  Nat'l  Guard.   Baltimore,  Md.  254 
WFBZ     Knox  College   Galesburg,  111.  254 
WFDF     F.  D.  Fallain   Flint,  Mich.  234 

WFI        Strawbridge  and  Clothier.   Philadelphia,  Pa.  394 
WFKB    F.  K.  Bridgman     Chicago,  111.  217 
WFRL     Robert  Morrison  Lacey   Brooklyn,  N.  Y.  205 
WGAL    Lancaster  Elec.  Supply  &  Const.  Co   Lancaster,  Pa.  248 
WGBB    Harry  H.  Carman.   Freeport,  N.  Y.  244 
WGBC    First  Baptist  Church   Memphis,  Tenn.  278 
WGBF    Fink  Furniture  Co.   Evansville,  Ind.  236 

WGBI    Scranton  Broadcasters,  Inc   __   Scranton,  Pa.  240 

WGBR    George  S.  Ives   Marshfield,  Wis.  229 
WGBS    Gimbel  Brothers       New  York,  N.  Y.  316 

WGBU "  Florida  Cities  Finance  Co.   Fulford  By-The-Sea,  Fla.  278 
WGBX    University  of  Maine   Orono,  Me.  234 
WGCP    D.  W.  May,  Inc   Newark,  N.  J.  252 
WGES     Coyne  Electrical  School   Oak  Park,  111.  250 
WGHB    G.  H.  Bowles  Developments   Clearwater,  Fla.  266 
WGHP    G.  H.  Phelps   Detroit,  Mich.  270 
WGMU  A.H.Grebe&Co.Inc.,(Portable)..RichmondHill,N.Y.  236 
WGN       The  Tribune       Chicago,   111.  303 
WGR       Federal  T.  and  T.  Co   Buffalo,  N.  Y.  319 

WGST    Georgia  School  Technology       Atlanta,  Ga.  270 
WGY       General  Elec.  Co       Schenectady,  N.  Y.  379 
WHA       University  of  Wisconsin   Madison,  Wis.  535 
WHAD    Marquett  Univ.  &  Milw.  Journal.   Milwaukee,  Wis.  275 
WHAM  Univ.  of  Rochester  (Eastman  S.  of  M.)..Rochester,  N.Y.  278 
WHAP    W.  H.  Taylor  Finance  Corp   Brooklyn,  N.  Y.  240 
WHAR    Seaside  House   Atlantic  City,  N.  J.  275 

WHAS     Courier-Journal  &  Louisville  Times   Louisville,  Ky.  400 
WHAZ    Rensselaer  Polytechnic  Institute   Troy,  N.  Y.  379 
WHB       Sweeney  School  Co     Kansas  City,  Mo.  366 
WHBA    C.  C.  Shaffer     Oil  City,  Pa.  250 
WHBC    Rev.  E.  P.  Graham.         Canton,  Ohio  254 
WHBD    Chas.  W.  Howard   Bellfontaine,  Ohio  222 

WHBF    Beardsley  Specialty  Company.     Rock  Island,  111.  222 
WHBG    John  S.  Skane   Harrisburg,  Pa.  231 
WHBJ     Lauer  Auto  Co       Ft.  Wayne,  Ind.  234 
WHBL    C.  L.  Carrell       Chicago,  111.  216 
WHBM   C.  L.  Carrell,  (Portable  Station)   _   Chicago,  111.  216 
WHBN    First  Ave.  Methodist  Church   St.  Petersburg,  Fla.  238 

WHBP    Johnstown  Automobile  Co   Johnstown,  Pa.  256 

WHBQ    St.  John's  M.  E.  Church  South.   Memphis  Tenn.  233 
WHBU    Riviera  Theatre  &  Bing's  Clothing   Anderson,  Ind.  219 
WHBW  D.  R.  Kienzle   Philadelphia,  Pa.  216 

WHBY  St.  Norbert's  College.   West  de  Pere,  Wis.  250 
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WHDI     W.  H.  Dunwoody  Ind.  Institute   Minneapolis.Minn.  278 
WHEC    Hickson  Electric  Co.,  Inc   Rochester,  N.  Y.  258 
WHK      The  Radio  Air  Service  Corp.   Cleveland,  Ohio  273 
WHN       George  Schubert   New  York,  N.  Y.  361 

WHO       Banker's  Life  Co   Des  Moines,  la.  526 
WHT       Radiophone  Broadcasting  Corp   Deerfield,  111.  238 
WHT       Radiophone  Broadcasting  Corp     Deerfield,  111.  400 
WIAD     Howard  R.  Miller   Philadelphia,  Pa.  250 
WIAS      Home  Electric  Co   Burlington,  Iowa  254 

WIBA     The  Capital-Times  Studio   Madison,  Wis.  236 

WIBG     St.  Paul's  Protestant  E.  Church   Elkins  Park,  Pa.  222 
WIBH     Elite-Radio  Stores     New  Bedford,   Mass.  210 
WIBI       Frederick  B.  Zitteli,  Jr   Flushing,  N.  Y.  219 
WIBJ      C.  L.  Carrell  (Portable)   Chicago,  111.  216 
WIBM     Billy  Maine  (Portable)   ,   Chicago,  111.  216 
WIBO     Nelson  Brothers.   Chicago,  111.  226 
WIBR     Thurman  A.  Owings   Werton,  W.  Va.  246 
WIBS     T.  F.  Hunter  (portable)   Elizabeth,  N.  J.  203 
WIBU     The  Electric  Farm.   Poynette,  Wis.  222 
WIBW     Dr.  L.  L.  DilL   Logansport,  Ind.  220 

WIBX     Grid-Leak,   Inc._     Utica,   N.  Y.  205 
WIBZ      A.  D.  Trum.   Montgomery,  Ala.  231 
WIL        Benson  Radio  &  The  Star.   St.  Louis,  Mo.  273 
WIOD    Wonderful  Isle  of  Dreams.   Miami,  Fla.  248 
WIP        Gimbel  Bros.     Philadelphia,  Pa.  508 

WJAD     Jackson's  Radio  Eng.  Laboratories     Waco,  Texas  353 
WJAG     Norfolk  Daily  News   Norfolk,  Nebr.  270 
WJAK     Clifford  L.  White.-     Kokomo.Ind.  254 
WJAM    D.  M.  Perham.   Cedar  Rapids,  Iowa  268 
WJAR     The  Outlet  Co.  (  J.  Samuels  &  Bro.)....Providence,  R.  I.  306 
WJAS      Pittsburgh  Radio  Supply  House   Pittsburgh,  Pa.  275 
WJAX     City  of  Jacksonville   Jacksonville,  Fla.  337 
WJAZ     Zenith  Radio  Co.   Mt.  Prospect,  111.  322 
WJBA     D.  H.  Lentz,  Jr     Joliet,  111.  207 
WJBB     Financial  Journal   St.   Petersburg,  Fla.  254 
WJBG     Hummer  Furniture  Co   LaSalle,  111.  234 
WJBI      Robert  S.  Johnson   Red  Bank,  N.  J.  219 
WJBK     E.  F.  Goodwin     Ypsilanti,  Mich.  233 
WJBL     Wm.  Gushard  Dry  Goods  Co   Decatur,  111.  270 
WJBO    Valdemar  Jensen.   New  Orleans.  La.  268 
WJBR     Geusch  and  Stearns   Omro,  Wis.  227 
WJBU     Bucknell  University.     Lewisburg,  Pa.  211 
WJJD     Supreme  Lodge,  L.  O.  of  Moose     Mooseheart,  111.  370 
WJR        Jewett  Radio  &  Phon.  Co.  &  D.  F.  P.   Pontiac,  Mich.  517 
WJY       Radio  Corp.  of  America   New  York,  N.  Y.  405 
WJZ        Radio  Corp.  of  America   New  York,  N.  Y.  454 
WKAF    WKAF  Broadcasting  Co   Milwakuee,  Wis.  261 
WKAO    Radio  Corp.  of  Porto  Rico   San  Juan,  P.  R.  341 
WKAR    Michigan  State  College   East  Lansing,  Mich.  285 
WKAV    Laconia  Radio  Club   Laconia,  N.  H.  224 
WKBB    Sanders  Bros   Joliet,  111.  214 
WKBE    K.  &  B.  Electric  Co   Webster,  Mass.  231 
WKBG    C.  L.  Carrell  (Portable)   Chicago,  111.  216 
WKRC    Kodel  Radio  Corp   Cincinnati,  Ohio  326 
WKRG    Kodel  Radio  Corp...     Cincinnati,  Ohio  422 
WKY      WKY  Radio  Shop   Oklahoma  City,  Okla.  275 
WLAL     First  Christian  Church     Tulsa,  Okla.  250 
WLAP     Wm.  V.  Jordan     Louisville,  Ky.  275 
WLAQ    Arthur  E.  Shilling   Kalamazoo,  Mich.  283 
WLB       University  of  Minnesota   Minneapolis,  Minn.  278 
WLBL     Bureau  of  Marketing   Stevens  Point,  Wis.  278 
WLIB      Liberty  Magazine     Elgin,  111.  303 
WLIT      Lit  Bros       Philadelphia,  Pa.  394 
WLS        Sears  Roebuck  &  Co   Crete,  111.  345 
WLSI      Lincoln  Studios         Cranston,  R.  I.  441 
WLTS     Lane  Technical  High  School   Chicago,  III.  258 
WLW       Crosley  Mfg.  Co   Cincinnati,  Ohio  422 
WLWL    Miss.  Society  of  St.  Paul  the  Apostle....New  York,  N.  Y.  288 
WMAC   C.  B.  Meredith.   Casenovia,  N.  Y.  275 
WMAF    Round  Hills  Radio  Corp   Dartmouth,  Mass.441 
WMAK  Norton  Laboratories     Lockport,  N.  Y.  266 
WMAL    M.  A.  Lesse  Optical  Co   Washington,  D.  C.  213 
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Golden  Rule  Receiver  Is 
Completely  Shielded 
(Continued  from  page  37) 

ation  of  the  June  set.  By  mak- 
ing use  of  the  log-a-wave  chart 

found  every  month  on  the  last 
page  of  Radio  Age  the  receiv- 

er can  be  logged,  starting  in  at 
the  lowest  station  on  the  dial  on 

up  to  the  highest  one.  The  vol- 
ume can  be  controlled  by  means 

of  the  regenerative  tandem 
which  is  turned  to  zero  when 
minimum  volume  is  desired  on 
the  locals. 

Different  Experiments 
4NYONE  making  the  receiver 
iVcan  readily  compare  the  dif- 

ference between  the  set  without 
the  first  tube  in  it  and  that  us- 

ing the  r.  f.  stage  even  if  it  is 
biased  down  to  a  point  so  as  to 
prevent  radiation.  As  a  straight 
regenerative  receiver  without  the 
first  tube  in  (and  antenna  and 
ground  having  been  transferred 
to  the  second  coil)  there  is  na- 

turally some  increase  in  volume, 
but  selectivity  has  departed  out 
of  the  picture.   Putting  back  the 
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Bradj^cstat 
PERFECT  FILAMENT  CONTROL 

"COR  noiseless  filament  control  and 
maximum  range,  ask  your  dealer 

for  the  Bradleystat.  This  graphite  disc 
rheostat  can  be  used  tor  all  tube* 

without  change  of  connections.  The 
bakelite  knob  is  removable  if  desired. 

The  one-hole  mounting  and  small 
size  make  the  Bradleystat  easily  adapt- 

able to  any  radio  set. 

Va 
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first  tube  and  coil  gives  almost 
as  much  volume  but  with  a 
great  increase  in  the  selectivity 
of  the  receiver.  Taking  off  the 
wire  from  the  regenerative  tan- 

dem to  the  first  regenerative  coil 
makes  the  set  more  unstable 
and  a  trifle  broader,  so  the  use 
of  tandem  regenerative  effects 
are  justified  in  practice.  There 
are  many  experiments  which 
the  builder  may  go  into  if  he 
desires.  The  vacant  coil  in  the 
second  torostyle  can  be  hooked 
up  with  a  zero  to  200,000 
ohm  Centralab  variable  resistor 

across  it  to  alter  the  regener- 
ative position  of  that  particular 

inductance.  It  can  also  be 
bridged  with  a  small  condenser 
and  tuned  to  a  higher  period 
than  its  own  fundamental.  It 
can  also  be  hooked  in  series 
with  the  normal  primary  to  al- 

low greater  transfer  of  energy. 
By  using  the  R200  audio 

transformers  we  found  that  cone 
speakers  could  be  operated  with 
excellent  quality  whereas  with 
the  older  type  of  audio  trans- 

formers the  cones  did  not  work 
at  their  best  value. 

Canadians  Do  Not  Like 
Interference 

OF  the  seventy-one  Canadian broadcasting  stations,  23  are 
operated  by  amateur  clubs  and 
non-commercial  organizations,  17 
by  radio  dealers  and  manufac- 

turers, 14  by  railway  and  com- 
mercial houses,  9  by  the  press, 

and  four  each  by  religious  organi- 
zations and  retail  stores,  accord- 

ing to  Director  C.  P.  Edwards  of 
the  Canadian  Radio  Service. 

Actually  there  are  but  59  in- 
dividual stations  broadcasting, 

the  Director  explains,  but  twelve 
other  organizations  or  individuals 

hold  what  are  termed  "phantom" 
licenses  permitting  them  to  oper- 

ate from  the  existing  stations  un- 
der their  own  call  letters  which 

are  independent  from  the  regular 
station  call.  This  reduces  the 
number  of  stations  which  ordi- 

narily would  be  required,  and  is 
fortunate  in  view  of  the  scarcity 
of  broadcast  channels  in  Canada. 
The  Dominion  has  but  six  exclu- 

sive wave  lengths,  not  used  in  the 
United  States,  and  shares  eleven 
other  channels  with  this  country. 
i  mention  Radio  Age  when  ivriting  to  advertisers 

Makes  a  Fair 
Set  Good  and 
a  Good  Set 
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See  That  Screwy         *\      ;% 

VARIO 
DENSER 

ndorsed  by  leading 
'—A  slight  t 

on    all    tuned    radio    frequency 

Roberts  two    tube,  Browning-Drake 
Knockout,  etc.     Capacity  range   1.8 
farads.     Price  $1.20. 

pacity  on  Cockaday  circuits,  filter  and 
intermediate  frequency  tuning  in 
heterodyne  and  positive  grid  bias  in 
all  sets.  Capacity  range  .00016  to 
.00055  and  .0003  to  .001  micro  farads. 

Price  $1.50.  • X-L  Push  Post-  Push  it  down  with 

sure  and  wire  is  firmly  held.  Releases 
instantly.  Price  15c. Push  Post  Panel  permanently  marked 
in  white  or  black  rubber.  In  box  in- 

cluding soldering  lugs,  raising  bushings 
anu  screws  for  moontim,,  etc.  Price 

$1.50. 
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Battery  Prices 'SMASHED! 
To  Consumers  Only 

Here  is  a  real  battery  quality, 
uaranteed  to  you  at  prices 
at  will  astound  the  entire  bat- 

tery-buying public.  Order  Di- rect From  Factory.  Put  the 
Dealer's  Profit  in  your  own  pock- 

et. You  actually  save  much  more 
nan  half,  and  so  that  yon  can  be 

convinced  of  true  quality  and  perform- 
ance, we  give  a  Written  2-  Year  Guaran- tee. Here  is  your  protection!  No  need  to 

take  a  chance.  Our  battery  is  right— and the  price  is  lowest  ever  made.  Convince 
yourself.  Read  the  prices! 
Auto  Batteries        Radio  Batteries 

6Volt.ll  Plate,  $8.50  6Volt,100  Amp.  S8.S0 
6Volt,13  Plate.  10.25  6Volt, 120  Amp.  10.25  '' 12Volt.  7Plate,  11.75     6Volt.H0  Amp.  11.75 

Bay  Direct— Send  No  Money 
We  aak  no  deposit.  Simply  send  name  and  ad- dress and  style  wanted.  Battery  will  be  shipped 
same  day  we  receive  your  order  Express  C.O.D.  ( 
subject  to  your  examination on  arrival.  Our  guarantee 
accompanies  each  battery. 

*sUr 
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WMAN  First  Baptist  Church   Columbus,  Ohio  278 
WMAQ  Chicago  Daily  News.       Chicago,  111.  447 
WMAY  Kingshighway  Presbyterian  Church_.._.St.  Louis,  Mo.  248 
WMAZ   Mercer  University.   Macon,  Ga.  261 
WMBB  American  Bond  &  Mortgage  Co   Chicago,  111.  250 
WMBC    Michigan  Broadcasting  Co   Detroit,  Mich.  256 
WMBF    Miami  Beach  HoteL   Miami  Beach,  Fla.  384 
WMC      Commercial  Appeal   Memphis,  Tenn.  500 
WMCA   HotelMcAlpin(GreenleySq.HotelCo.).NewYork,N.Y.  341 
WNAB    Shepard  Stores   Boston,  Mass.  250 
WNAC    Shepard  Stores.   Boston,  Mass.  280 
WNAD    University  of  Oklahoma   Norman,  Okla.  254 
WNAL    Omaha  Central  High  SchooL   Omaha,  Nebr.  258 
WNAT    LenningBros.  Co.  (Frederick Lenning). Philadelphia,  Pa.  250 
WNAX    Dakota  Radio  Apparatus  Co.   Yankton,  S.  Dak.  244 
WNBH    New  Bedford  HoteL   New  Bedford,  Mass.  248 
WNJ        Radio  Shop.   Newark,  N.  J.  252 
WNOX    Peoples  Tel.  &  Tel.  Co   Knoxville,  Tenn.  268 
WNRG  W.  B.  Nelson   Greensboro,  N.  C.  224 
WNYC    Dept.  of  Plant  &  Structures.   New  York,  N.  Y.  526 
WOAI     Southern  Equipment  Co   San  Antonio,  Texas  394 
WOAN    Vaughn  Con.  of  Music   Lawrenceburg.Tenn.  283 
WOAW  Woodman  of  the  World.   Omaha,  Nebr.  526 
WOAX    Franklyn  J.    Wolff   Trenton,  N.  J.  240 
WOC       Palmer  School  of  Chiropractic.   Davenport,  Iowa  484 
WOCL    A.  E.  Newton       Jamestown,  N.  Y.  275 

WODA    James  K.  O'Dea.       Paterson,  N.  J.  224 
WOI        Iowa  State  College   Ames,  Iowa  270 
WOK       Neutrowound  Radio  Mfg.  Co   Homewood,  III.  217 
WOKO   Otto  Baur.   New  York,  N.  Y.  233 
WOO      John   Wanamaker...^   Philadelphia,    Pa.  508 
WOOD  Grand  Rapids  Radio  Co   Grand  Rapids,  Mich.  242 
WOO       Unity  School  of  Christianity.   Kansas  City,  Mo.  278 
WOR       L.  Bamberger  and  Co   Newark,  N.  J.  405 

WORD    People's  Pulpit  Assn.   Batavia,  111.  275 
WOS       State  Market  Bureau   Jefferson  City,  Mo.  441 
WOWL  Owl  Battery  Company.   New  Orleans,  La.  270 
WOWO  Main  Auto  Supply  Co   Fort  Wayne,  Ind.  227 
WPAK    N.  D.  Ag.  College-   Agricultural  College,  N.  D.  275 

WPCG  '  North  Shore  Cong.  Church.     Chicago,  111.  258 VVPDQ    H.  L.  Turner..._.._     Buffalo,  N.  Y.  205 

WPG       The  Municipality  of  Atlantic  City..Atlantic  City,  N.J.  300 
WPRC    Wilson  Printing  &  Radio    Co   Harrisburg,  Pa.  216 
WPSC     Pennsylvania  State  College     State  College,  Pa.  261 
WQAA    Horace  A.   Beale,  Jr.   Parkersburg,   Pa.  220 
WQAC  Gish  Radio  Service     Amarillo,  Tex.  234 
WQAE    Moore  Radio  News  Station   Springfield,  Vt.  246 
WQAM   Electrical  Equipment  Co.       Miami,  Fla.  263 
WQAN    Scranton  Times   Scranton,  Pa.  250 
WQAO    Calvary  Baptist  Church._   New  York,  N.  Y.  360 
WQJ        Calumet  Rainbo  Broadcasting  Co   Chicago,  111.  447 
WRAF    The  Radio  Club  (Inc.)     LaPorte,  Ind.  224 
WRAK  Economy  Light  Co   Escanaba,  Mich.  256 
WHAM  Lombard   College   Galesburg,    111.  244 
WRAV    Antioch   College   Yellow  Springs,   Ohio  263 
WRAW  Horace  D.  Good.   Reading,  Pa.  238 
WRAX    Berachah  Church.       Philadelphia,  Pa.  268 
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WRBC    Immanuel  Lutheran  Church.   Valparaiso,  Ind.  2/8 
WRG       Radio. Corp.  of  America   Washington,  D.  C.  468 
WRCO    Wynne  Radio  Co   Raleigh,  N.  C.  252 

WREC    Wooten's  Radio  &  Electric  Co   Coldwater,  Miss.  254 
WREO    Reo  Motor  Car  Co.   Lansing,  Mich.  285 
WRHF    Radio  Hospital  Fund.     Washington,  D.  C.  256 
WRHM  Rosedale  Hospital,  Inc   Minneaoplis,  Minn.  252 
WRK      Doron  Bros   Hamilton,  Ohio  270 
WRM      University  of  Illinois.   Urbana,  111.  273 

WRMU  A.  H.  Grebe  &  Co.,  Inc.,  M.Y."MU-l"..New York,  N.Y.  236 
WRNY   Experimenter  Publishing  Co.   New  York,  N.  Y.  258 
WRR       Municipal  Station.   Dallas,  Tex.  246 
WRST     Radiotel  Mfg.  Co.,  Inc.   Bay  Shore,  N.  Y.  216 
WRVA    Larus  &  Brother  Co.,  Inc   Richmond,  Va.  256 
WRW      Tarrytown  Radio  Res.  Labs   Tarrytown,  N.  Y.  273 
WSAI      United  States  Playing  Card  Co.   Cincinnati,  Ohio  326 
WSAJ     Grove  City  College   Grove  City,  Pa.  229 
WSAN    Allentown  Call  Publisher  Co   Allentown,  Pa.  229 
WSAR     Daughty  &  Welch  Electrical  Co.   Fall  River,  Mass.  254 
WSAU    Camp    Marien.     Chesham,  N.  H.  229 
WSAX    Zenith  Radio  Corp.  (Portable)   Chicago,  111.  268 
WSAZ     Chase  Electric  Shop.   Pomeroy,  Ohio  244 
WSB       Atlanta  Journal.   Atlanta,  Ga.  428 
WSBC     World  Battery  Co,   Chicago,  111.  210 

WSBF     Stix-Baer-Fuller  D.  G.  Co   St.  Louis,  Mo.  273 
WSBT     South  Bend  Tribune.   South  Bend,  Ind.  275 
WSDA    Seventh  Day  Adventist  Church.   New  York,  N.  Y.  263 

WSKC    World's  Star  Knitting  Co.   Bay  City,  Mich.  261 
WSM       Nashville  Life  &  Accident  Ins.  Co   Nashville,  Tenn.  283 
WSMB  Saenger  Amuse.  Co.  &  Maison  B.  Co..New  Orleans,  La.  319 
WSMH   Shattuck  Music  House   Owosso,  Mich.  240 
WSMK  S.  M.  K.  Radio  Corp   Dayton,  Ohio  275 
WSOE     School  of  Engineering   Milwaukee,  Wise.  246 
WSRO     Radio  Company.   Hamilton,  Ohio  252 
WSSH  Tremont  Temple  Bap.  Church   Boston,  Mass.  261 
WSUI     State  University  of  Iowa   Iowa  City,  Iowa  484 
WSVS     Seneca  Vocational  School   Buffalo,  N.  Y.  219 
WSWS   Illinois  Broadcasting  Corp     Wooddale,  111.  275 
WTAB  Fall  River  Daily  Herald  Publishing  Co..Fall  River,  Mass.  266 
WTAD    Robt.   E.   Compton.   Carthage,   111.  236 
WTAG    Telegram  Pub.  Co   Worcester,  Mass.  268 
WTAL    Toledo  Radio  &  Electric  Co   Toledo,  Ohio  252 
WTAM   Williard  Storage  Battery  Co   Cleveland,  Ohio  389 
WTAP     Cambridge  Radio  &  Electric  Co..._   Cambridge,  111.  242 
WTAQ    C.  S.  Van  Gordon   Eau  Claire,  Wise.  254 
WTAR    Reliance   Electric   Co   .   Norfolk,   Va.  261 
WTAW  Agricultural  &  Mech.Col.of  Texas..CollegeSta.,  Texas  270 
WTAX    Williams   Hardware   Co   Streator,   111.  231 
WTAZ    Thomas  J.  McGuire.   Lambertville,  N.  J.  261 
WTIG     Travelers  Insurance  Co.   Hartford,  Conn.  476 
WWAD  Wright  &  Wright   (Inc.)   Philadelphia,   Pa.  250 
WWAE   Electric  Park   Plainfield,  111.  242 
WWAO  Michigan  College  of  Mines   Houghton,  Mich.  263 
WWGL  Radio  Engineering  Corp   Richmond  Hill,  N.  Y.  213 
WWI       Ford  Motor  Co.   Dearborn,  Mich.  266 
WWJ       Detroit  News   Detroit,  Mich.  353 
WWL       Loyola  University   New  Orleans,  La.  275 
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Tube  Paralysis  May  Be  Cause 
of  Strange  Effects 
(Continued  from  page  24) 

as  when  they  were  new,  except 
that  their  life  will  be  somewhat 
shorter  than  that  of  a  new  tube. 
In  addition,  this  treatment  can 
often  be  applied  to  the  same  tube 
several  succeeding  times.  Truly 
the  monkey  gland  operation  of 

radio,  n'est  ce  pas  ? 
Sometimes  Doesn't  Work 

Sometimes,  however,  for  some 

unexplained  reason,  the  above  de- 
scribed reactivation  process  fails 

to  restore  the  faulty  tube,  the 
plate  current  reading  in  the  test 
set  being  even  lower  after  the  at- 

tempt at  rejuvenation.  This  has 
so  far  been  thought  to  indicate 
that  all  the  available  thorium  in 
the  filament  has  been  used. 

It  is  at  this  juncture  that  the 
peculiar  process  of  rejuvenation 
for  these  heretofore  unreclaim- 
able  tubes  which  has  been  devel- 

oped by  Mr.  Humphrey  steps  in, 
seeming  to  entirely  disprove  the 
used  up  thorium  idea,  for  it 
brings  all  these  worthless  tubes 
back  to  normal.  Why?  Nobody 
knows,  but  I  have  a  theory  as  to 
what  happens  which  is  logical,  if 
nothing  else.  Only  prolonged  ex- 

perimentation can  prove  or  dis- 
prove the  truth  of  the  following 

hypothesis,  but  whether  right  or 
wrong,  it  at  least  gives  a  plausible 

base  upon  which  to  make  experi- 
ments. 

To  understand  this  theory,  it 
will  perhaps  be  best  to  first  see 

why  a  "good"  tube  would  be  par- 
alyzed by  the  circuit  shown  in 

Figure  No.  1.  This  is  simply 
shown.  The  plate  and  grid  of 
the  tube  carry  a  twenty-two  and 
one-half  volt  positive  charge, 
which  alone  would  tend  to  cause 

a  heavy  emission  of  the  negative- 
ly charged  thorium  electrons  at 

normal  filament  voltage.  Added 

to  this  is  the  further  driving  ef- 
fect of  the  augmented  filament 

voltage,  which  is  forty  per  cent 
above  normal.  It  will  readily  be 
seen  that  with  this  abnormal  de- 

mand on  the  filament  the  thorium 

could  not  possibly  replace  itself 
from  the  interior  of  the  wire  at 
the  same  rate  that  it  is  driven 

off  of  the  surface,  and  conse- 
quently, it  is  soon  in  the  state  of 

paralyzation.  Ordinary  reactiva- 
tion,   however,    would    in    most 
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cases  restore  it  to  perfect  condi- 
tion, because  the  effect  on  the 

tube  is  the  same  as  if  it  had  been 

paralyzed  by  prolonged  use  in  a 
set. 

It  is  just  the  above  described 
driving  effect  of  the  forty  per 
cent  augmented  filament  voltage 

coupled  with  the  strong  attrac- 
tive power  of  the  twenty-two  and 

one-half  volt  positive  charge  on 
the  plate  and  grid  (which  is  of 
course  much  nearer  to  the  fila- 

ment than  is  the  plate)  that  turns 
the  trick ! 

In  the  case  of  the  so-called  ab- 
solutely worthless  tube  all  the 

thorium  which  is  left  is  un- 
doubtedly buried  deep  down  at 

the  very  heart  of  the  filament 
wire,  hence  ordinary  methods  will 
not  serve  to  bring  it  to  the  sur- 
face. 

The  fact  that  practically  all 
the  thorium  has  been  driven  off 

the  surface  of  the  filament  un- 
doubtedly slightly  changes  the 

skin  resistance  of  the  filament 
and  is  responsible  for  the  slightly 
decreased  current  draw  of  this 

member  in  a  "bad"  tube.  This 
would  also  account  for  the  fact 
that  the  current  draw  is  brought 
back  to  normal  when  the  tube  is 

finally  reclaimed. 

MR.  HUMPHREY'S  method, as  described  in  his  article, 
is  a  slow  one,  and  the  probable 
effect  is  that  the  combined  driv- 

ing power  of  the  forty  per  cent 
higher  filament  voltage  and  the 
heavy  positive  charge  on  the 
plate  and  grid  of  the  tube  cause 
the  deeply  buried  thorium  to 
gradually  be  forced  to  the  sur- 

face. If  the  process  were  to  be 
continued  too  long,  however,  (and 
this  agrees  with  the  remark  made 
by  Mr.  Humphrey  in  his  article 

that  a  "so-called  good  tube  would 
be  paralyzed  if  treated  in  this 

manner")  it  would  again  become 
completely  paralyzed  due  to  the 
thorium  which  had  been  drawn  so 

forcibly  to  the  surface  of  the  fila- 
ment being  just  as  forcibly 

driven  from  the  surface. 
It  is  the  fact  that  a  good  tube 

would  be  ruined  by  the  treatment 
outlined  above  that  is  responsible 
for  the  theory  which  I  have  just 
recounted,  and  which  makes  that 
theory  plausible. 

Should  this  theory  be  correct, 
the  process  would  he  undoubtedly 
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hastened  (but  made  more  hazard- 
ous and  critical)  if  the  positive 

charge  on  the  plate  and  grid  were 
made  considerably  higher  in 

voltage,  say  forty-five  or  even 
ninety  volts.  The  same  thing 
would  hold  true  for  a  raise  in  the 

filament  voltage  above  the  rec- 
ommended seven  volts. 

As  soon  as  possible  I  hope  to 
make  some  experiments  along 
this  line,  but  have  manifestly  had 
no  time  to  do  so  at  this  date.  I 

am,  however,  presenting  this 
theory  for  what  it  is  worth. 

75AWEEK 
BUILDIMG  RADIO  SETSflL  'I 

Join  the  Kadio  Association  of  Amer- 
ica. Learn  how  to  build  and  repair 

sets.  The  Association  will  train  you- 
start  you  out  in  business,  if  you  wish. 

Be  the  radio  "doctor"  of  your  com- 
munity. $3  an  hour  upwards  easily made. 

Earns  $500  In  Spare  Hours 

"I  have  at  last  found  myself,"  writes 
Lyle  Follick,  Lansing  Mich.  "I  have  al- 

ready made  over  $500.00."  "Werner  Eich- 
ler,  Rochester,  N.  Y.,  writes,  " — have 
made  over  $50  a  week  in  my  spare  time." 
Our  members  are  starting  radio  stores, 
increasing  their  salaries,  securing  better 
positions,  passing  radio  operator  examin- 

ations,  earning   big   money   in   spare  time. 
Join   Association   Now! 

Are  you  interested  in  Radio  for  pleasure 
or  profit?  Join  now  because  we  have  a 
Special  Plan  whereby  your  membership 
need  not  cost  you  a  cent.  Only  limited 
number  of  these  memberships  acceptable. 
Write  now  for  details — before  it  is  too late. 

p   Mail  This  Coupon   I    RADIO    ASSOCIATION    OF    AMERICA. 
'    Dept.    27 — 4513     Ravenswood    Ave.,    Chicago. 
I    Send    me    details    of   your    Special   Association    Mem- 1      l,.roh!n     PT.n 

bership   Plan. 

|   City.. 

Please  mention  Radio  Age  when  writing  to  advertisers 
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CFAC 
CFCA 
CFCF 
CFCH 
CFCK 
CFCN 
CFCR 
CFCT 
CFCU 
CFHC 
CFKC 
CFQC 
CFRC 
CFXC 
CFYC 
CHBC 
CHCM 
CHCS 
CHIC 
GHNC 
CHUC 
CHXC 
CHYC 
CJCA 
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Dominion  of  Canada 
Calgary  Herald. —     Calgary,  Alta.  ■ 
Toronto  Star  Pub.  &  Prtg.  Co   Toronto,  Ont. 

Marconi  Wireless  Teleg  Co.,  (Ltd.)  Can. Montreal,  Que.  < 
Abitibi  Power  &  Paper  Co.  (Ltd.)..Iroqouis  Falls,  Ont. 
Radio  Supply  Co   Edmonton,  Alta. 
W.  W.  Grant  (Ltd.)   Calgary,  Alta. 
Laurentide  Air  Service   Sudbury,  Ont. 
Victoria  City  Temple   Victoria,  B.  C. 
The  Jack  Elliott  (Ltd.)   Hamilton,  Ont. 
Henry  Birks  &  Sons     Calgary,  Alta. 
Thorold  Radio  Supply   Thorold,  Oht. 
The  Electric  Shop  (Ltd.)   Saskatoon,  Sask. 
Queens  University.   Kingston,  Ont. 
Westminster  Trust  Co     Westminster,  B.  C. 
Commercial  Radio  (Ltd.)   Vancouver,  B.  C. 
The  Calgary  Albertan   Calgary,  Alta. 
Riley  &  McCormack  (Ltd.)     Calgary,  Alta. 
The  Hamilton  Spectator   Hamilton,  Ont. 
Northern  Electric  Co     Toronto,  Ont. 
Toronto  Radio  Research  Society   Toronto,  Ont. 

International  Bible  Ass'n   Saskatoon,  Sask. 
R.  Booth,  Jr       Ottawa,  Ont. 
Northern  Electric  Co   Montreal,  Que. 
Edmonton  Journal     ...Edmonton,  Alta. 

434 CJCL 

356 
CJGC 

411 CKAG 

500 CKCD 

517 CKCK 

434 CKCL 

410 CKCO 

329 CKCX 

341 
CKFC 

434 CKLG 

248 CKNC 
329 

CKOG 

450 CKY 
291 CNRA 
411 CNRC 
434 
434 
341 

357 
357 329 

CNRE 

CNRM 
CNRO 

CNRR 
CNRS 

434 
CNRT 

411 
CNRV 

511 CNRW 

A.  Couture.   Montreal,  Que.  279 
London  Free  Press     London,  Ont.  329 
La  Presse   Montreal,  Que.  411 
Vancouver  Daily  Province   Vancouver,  B.  C.  397 
Leader  Pub.   Co     Regina,  Sask.  476 
Dominion  Battery  Co   Toronto.  357 
Ottawa  Radio  Association   Ottawa,  Ont.  434 
P.  Burns  &  Co.  (Ltd.)   Calgary,  Alta.  434 
First  Congregational  Church     Vancouver,  B.  C.  411 
Wilkinson  Electric  Co.  (Ltd.)   Calgary,  Alta.  434 
Canadian  National  Carbon  Co.   Toronto,  Ont.  357 
Wentworth  Radio  Supply  Co   Hamilton,  Ont.  341 
Manitoba  Tel.  System   Winnipeg,  Man.  384 
Canadian  National  Railways   Moncton,  N.  B.  312 

Canadian  National  Railways   Calgary,  Alta.  436 

Canadian  National  Railways   Edmonton,  Alta.  517 

Canadian  National  Railways.   Montreal,  Que.  411 

Canadian    National    Railways   Ottawa,    Ont.  435 

Canadian  National  Railways     Regina,  Sask  476 

Canadian   National   Railways     Saskatoon,   Sask.  329 

Canadian  National  Railways   Toronto,  Ont.  357 

Canadian   National   Railways   Vancouver,   B.   C.  291 
Canadian   National  Railways   Winnipeg,   Man.  384 

Republic  of  Mexico 
CYB    Mexico  City    380  |  CYL    Mexico  City.__      400  |  CZE     Mexico  City.. 

PWX  Cuban  Telephone  Co   Habana  400 
2BY    Frederick  W.  Borton   Habana  315 
2CX    Frederick  W.  Borton   Habana  320 

2EV     Westinghouse  Elec.  Co   Habana  220 
2HC    Heraldo  de  Cuba   Habana  275 

2HS     Julio  Power   Habana  180 
2JD     Raul  Parez  Falcon   Habana  105 
2K       Alvara  Daza.__.    Habana  200 
2KD    E.  Sanchez  de  Fuentes   Habana  350 

2LO  London        365 

5IT  Birmingham    479 
5WA  Cardiff      353 
2BE  Belfast      440 

Republic  of  Cuba 
2LC  Luis  Casas     Habana  250 
2MG  Manuel  G.  Salas   Habana  280 
2MN  Fausto  Simon   Habana  270 
20L  Oscar  Collado   Habana  300 
2TW  Roberto  E.  Ramires   —.Habana  230 
2WW  Amadeo  Saenz   Habana  210 

5EV  Leopoldo  E.  Figueroa   Colon  360 
6BY  Jose  Ganduxe   Cienfuegos  300 
6CX  Antonio  T.  Figueroa..  ..Cienfuegos  170 

Great  Britain 

6DW    Eduardo  Terry   Cienfuegos  225 
6XJ     Frank  H.  Jones   Tuinucu  275 
6KW   Frank  H.Jones   Tuinucu  340 
8BY    Alberto  Ravelo   Stgo.  de  Cuba  250 
8DW    Pedro  C.  Anduz   Stgo.  de  Cuba  275 
8FU     Andres  Vinnet   Stgo.  de  Cuba  225 
12AB  Alberto  S.  de  Bustamante.Habana  240 

16AZ  Valentin  Ullivarri   Cienfuegos  200 
20K    Mario  Garcia  Velez   Habana  360 

5XX 
2RN 

6BM 
2ZY 

Daventry   
Dublin   _   
Bournemouth   
Manchester      378 

1600  |  5NO 
390 

386 

Newcastle.. 

5SC     Glascow   
2BD     Aberdeen... 

404 
422 495 

France 
YN      Lyons      550 
FL        Paris  (Eiffel  Tower)     2,650 

8AJ 

ESP 

Paris.. 
Paris.. 

1,780 

458 

Short  Wave  Phone  Broadcasting KC 

Meters 

2XK 
Schenectady,  N.  Y.* 

4600 65.16 
KDKA 

Pittsburgh,  Pa.* 
4760 63.00 

KDKA 
Pittsburgh,  Pa.* 

5100 58.79 

2XAF 
Schenectady,  N.  Y.* 9143 

32.79 

*Crystal  Control 
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CLASSIFIED  ADVERTISEMENTS 
If  you  have  anything  to  buy  or  sell,  don't  overlook  the  value  of  RADIO  AGE'S  classified 

advertisements.    Many  such  messages  have  paved  the  way  to  independent  incomes. 
The  classified  advertising  rates  are  but  five  cents  per  word  for  a  single  insertion.  Liberal 

discounts  are  allowed  on  three,  six  and  twelve-time  insertions,  making  rate  of  4  1-2,  4  and  3  cents 
a  word  per  insertion  respectively.  Unless  placed  through  an  accredited  advertising  agency,  cash 
should  accompany  all  orders.  Name  and  address  must  be  included  at  foregoing  rates.  Minimum 
contract  charge  $1.00. 

All  classified  ads  for  the  August  issue  must  be  sent  in  by  June  25. 

AGENTS    WANTED 

wrapping    paper, 
Send    10c   for     si 

.  Joplin,  Missouri. 

FREE  BOOKLET  DESCRIBES  OVER  FIFTY  PLANS 
for  building  a  business  of  your  own;  if  interested  in 
making  real  money,  write.  Downs  Company,  2342 
University,  St.  Paul,  Minnesota. 

SELL  MARVELOUS  NEW  RADIO  INVENTION  THAT 
IMPROVES  summer  reception  100%.  Effarsee  marvel 
inside  antennae  gives  better  tone,  greater  selectivity, 
leas  static.  Sells  to  every  radio  owner  for  only  $4.00. 

Write  today.  Fishwick  Ra  " way,  West,  Cincinnati,  Oh 
Co.,   135  Central 

Whole  or  spare  t 
particulars.  An 
Bldg.,  Cincinnat 

Agents  Make  $60.00  weekly.  Distribute 
and  toilet  preparations  among  friends  ai 
No  money  or  experience  necessary.  Fre< 
Desk   BG3.      Healtho   Products   Co.,   Cine 

ality  foe 
neighbor jtomobil 

,ati,    Ohi, 

Agent.  Wanted  VANCY  Guaranteed  Radio  Tubes  with 
imported  filament  all  types  BEST  BY  TEST  also  trans- 

mitters. Sample  tubes  $1.50  each  Post  Paid.  Send 
cash  or  money  order.  Van  Cleef-Deforest  Radio  Com- 

pany, Great  Kills,  S.  I.,  N.  Y. 

Man  wanted  for  this  territory  to  sell  wonde 

men's,  women's.  Children's  shoes  direct,   sc 

supplied.     Big  weekly  permanent  income.  Wr 
Tanners  Mfg.  Co.,  1334C  St.,  Boston,  Mass. 

$50  WEEKLY  EVENINGS.  DEMONSTRATING  A 
super  selective  6-tube  radio  set.  Selectrodyne  Radio 
Co.,  Dept.  M-325  West  State.  Rockford.  Illinois. 

AUTOMOBILES 

Light  weight  ALOY-NUM  pistons  for  all  cars  ai 
trucks,  low  prices,  get  circular.  Egge,  7704  South  Ma 
Street,  Los  Angeles,  California. 

BOOKS  AND  MAGAZINES 

Big  «.- 
List  IT 
Angele 

EXPERIMENTAL  RADIO  by  R.  R.  Ramsey,  Professor 
of  Physic.  Indiana  University.  The  only  scientific 
experimental    manual.      Enthusiastically    endorsed    by 

Indi; 

ELECTRICAL  MENI  LOCATE  TROUBLE  ON  ELEC- 
TRICAL APPARATUS.  PRACTICAL  EXPLANATION 

WITH  BLUE  PRINT  DIAGRAMS  OF  MOTOR  &  CON- 
TROLLER CONNECTIONS.  GREAT  HELP  &  GUIDE 

TO  MEN  IN  THE  TRADE.  COMPLETE  BOOK  FORM. 
PRICE  $2.00  POST-PAID.  U.  S.  SALES  &  TRADING 
COMPANY,  1457  BROADWAY,  NEW  YORK,  N.   Y. 

BUSINESS  OPPORTUNITIES 

.nge- 

ithly 

On  the  Gulf." care.     Monthly  payments.     Big  qui* 
ban  Orchards,  Dept.  K,  Biloxi,  Mi.s 

$100  weekly  up.  We  want  experienced  Radio  men  to 
operate  branch  assembling  plants.  Part  or  whole 
time.  Barfield  Radio  Co.,  13  Tillery  Street,  Dept.  A.  R, 
Brooklyn,  New  York. 

CRYSTALS 

Supersensitive 
ALKEMITE.      i 
Geologist,  Joplii 

DOGS  AND  BEES 

Beekeeping  backyard  among  the  pets.  Breed  bee.  t! 
seldom  sting.  Build  own  supplies  cheap.  Interest 
booklet  explains  how— dime.  Spencergrove  Apiar 
West  Los  Angeles,  California. 

WHITE  Spitz  Puppn 
panionable.  Fifteen 
2626  Ea.t  18th  Street, 

i.      Beautiful,    Intelligent,    corn- 
Dollars.       Brookwood     Kennels, 

HELP  WANTED 

id  Radio  Co.,  Div.  53,  1027 

y   clerk 

,eColoart 

INVENTIONS 

NEW  IDEAS  WANTED— Well  k 
turer  whose  products  are  nation 
everywhere  wants  new  Radio  devic< 
outright  or  royalty  for  idea  or  inven 
new  and  saleable.     Address:   Mr.   R 
1101,  116  We.t  32nd  St.,  New  York,  N 

wn  Radio  Manufac- 
y  advertised  and  sold 
ce  to  .ell.  Will  pay 
ntion  which  i.  really 

MUSIC 

SONG   Poem  Writer 

PATENTS 

FOR  SALE:     U.  S.  and  Canad 
ment   for   Phonographs; 

tion  of  th. 

nt  on  an  Attach- 
beautiful    inven- 

Address  Chas.  F.  Smith,  Huff,  N.  Dak. 

RADIO 

CHOKES  unmounted  50H.  60MA.  $1.75,  30H.  50MA. 
$1.50,  20H.  25MA.S1.25.  TRANSFORMERS — 420V.  from 
110,  6V.  filament  center  tap  on  filament  and  secondary 
windings.  70MA.  for  UX213  tube  $3.75,  280V.  from  110V. 
no  tap.  60MA.  $1.75,  190V.  from  110V.  no  tap  with  6V. 
filament  for  201A-B"  Eliminator  $1.75,  AUDIO  5-1  or 
3-1  RATIO  .90.  Write  for  list  of  "B"  Eliminator  parts. 
Radio  Parts  Sales  Company,  Box  24,  Orange,  N.  J. 

NO  MORE  BATTERIES.  You  can  eliminate  all  bat- 
teries and  operate  your  .et  on  light  current,  AC  or 

DC — no  hum — any  kind  of  set— any  type  of  tubes. 
Complete  blue  print,  and  instructions,  guaranteed 
$2.  Engineers'  Service  Company,  Suite  203,  15  Park Row,  New  York. 

\  real  DX  Circuit!  5  tube,  over  3000  mile 
oud  speaker  volume.  Send  $1.00  for  cir< 
ttructions.    Tuttle  Radio  Laboratories,  Dia 

SAVE  MONEY  on  radio  sets  and  parts.  List  fr£e.  All 
merchandise  guaranteed.  GEMRAD  COMPANY,  631 
E.  Okmulgee,  Muskogee,  Okla. 

"$1.00  For  Your  Old  Tubes  regardless  of  make  or  con- 
dition towards  the  purchase  of  each  new  Standard 

$2.50  tube.  Positively  guaranteed.  We  do  not  sell 
rebuilt  or  bootleg  tubes.  Order  today.  Luxem  &  Davis 
Mfg.  Co.,   6229  Broadway,   Chicago,   III.      Paste  this  ad 

Chicago,  Illii 
Dept.   A,    5823    Calumet   Ave., 

Seward,  Jr.,  Ne ,  New  York,  N.  Y. 

RADIO  DEALERS 

DEALERS— Writ 
Radio  Merchan, 
Dept.  D,  1830  Wi 

illustrated  catalog  of  reliable 
ssiter-Manning  Corporation, 

,  Chicago,  III. 

RADIO  SUPPLIES 

HAVE  YOU  SEEN  THE  NEW  DIALITE,  THE  UNIQUE 
lamp  that  lights  up  your  panel  and  adds  a  decorative 
touch  to  any  radio  set?  Retails  at  $2.75,  complete. 
Send  for  folder  and  dealer's  proposition  on  this  fast 
moving  article.  Also,  we  are  distributors  for  the  famous 

Cabinets,  the  most  beautiful  cabi- 
.n-Universal  Radio  Co.,  6255  Broad- 

Knurled   Wa 

way,  Chicago,  III.,  Box  11. 

SALESMEN    WANTED 

SELLS  for  $9.75.  Prints  ad  on  wrapping 
velopes,  etc.  $4.00  commission.  Send  10c 
work.     Automatic  Ad-Stamper,  Joplin,  Miss 

ime.  Sell  what  the 
receiving  set..  Two 
No  big  inve.tment, 
do  made  $955  in  one 

plan 

Make    $100    WEEKLY    in    .par 
public  want. — long  distance  r: 
sales    weekly    pays    $100     profi 
no  canvassing.      Sharpe  of   Col 
month.      Representatives  wanted   at  once.      Tl 
is     sweeping     the     country — write     today     before     your 
county  is  gone.      OZARKA,   INC.,   126   F.  Austin  Ave., Chicago. 

66  MILES  ON  1  GALLON— SCIENTIFIC  GAS  SAVER. 
All  autos.  1  free  to  introduce.  Critchlow,  A-90  Whea- 
ton,  Illinois. 

STAMPS 

Stamp  Company,  642  Me 

STAMPS,  50  varieties, 
Mexico,  etc.,  10c.  50  dil 
40c;  1,000  hinges,  10c. 
Cote  Brilliante,  St.  Louii 

Cuba, 
mixed, 

l,    5950 

CODE 

Want  to  Memorize  the  Wireless  Code?  The  Coryden 
Snyder  Code  Method.  Patented  is  quickest.  Send  25c 
coin,  or  M.  O.  to  C.  C.  Snyder,  1423  Elmdale  Ave..  Chi- 

TELEGRAPHY—  Morse  I 

tic  Transmitter  will 

,:~iited    messag 

.d   by  U.   S.   Gc operator  would.     Adopted   by  U.  S.  Govt,  and  used  by 
leading  Universities,  Colleges,  Technical  and  Telegraph 

Schools    throughout    U.    B        r„.U.    f—        <-,   :5„ri_ Mfg.  Co.,  13  F  Hudson  ! 

Radio   Age    Classified  Ads   Bring   Results 
Please  mention  Radio  Age  when  writing  to  advertisers 



KC Meters STATIONS i 
DIALS 
2    3 

1480 202.6 

1470 2Q4.0 

1460 205.4 

1450 206.8 

1440 208.2 

1430 209.7 

1420 211.1 

1410 212.6 

1400 214.2 

1390 215.7 

1380 217.3 

1370 218.8 

1360 220.4 

1350 222.1 

1340 223.7 

1330 225.4 

1320 227.1 

1310 228.9 

1300 230.6 

1290 232.4 

1280 234.2 

1270 236.1 

1260 238.0 

1250 239.9 

1240 241.8 

1230 243.8 

1220 245.8 

1210 247.8 

1200 249.9 

1190 252.0 

1180 254.1 

1170 256.3 

1160 258.5 

1150 260.7 

1140 263.0 

1130 265.3 

1120 267.7 

1110 270.1 

1100 272.6 

1090 275.1 

1080 277.6 

1070 280.2 

1060 282.8 

1050 285.5 

1040 288.3 

1030 291.1 

1020 293.9 

KC Meters STATIONS 
DIALS 

1    2 J 
1010 296.9 

1000 299.8 

990 302.8 
980 

305.9 

970 
309.1 

960 
312.3 

950 315.6 

940 319.0 

930 322.4 

920 325.9 

910 329.5 
900 

333.1 

890 336.9 » 
880 

340.7 

870 344.6 

860 348.6 
850 

352.7 
840 

356.9 

830 
361.2 

820 
365.6 

810 370.2 
800 

374.8 
790 

379.5 

780 384.4 
770 

389.4 
760 

394.5 

750 399.8 
740 

405.2 

730 410.7 
720 

416.4 

710 422.3 

700 428.3 

690 
434.5 

680 440.9 
670 

447.5 

660 454.3 

650 461.3 

640 468.5 

630 475.9 

620 483.6 

610 491.5 

*  600 
499.7 

1  590 

508.2 

£  580 

516.9 

°  570 

526.0 
560 

535.4 

550 545.1 



Tap  the  base  of  a  spring-suspended  socket  and  feel  the  vibra- 
tions. Then  touch  the  base  with  finger  and  watch  them 

disappear.     This  explains  "snubbc-" 

SNUBBED! 
Snubbers  on  a  modern  automobile  are  in- 

dispensable. Springs  promote  riding  comfort, 
but  without  absorbers  the  bouncing  con- 

tinues too  long  after  the  jolt  occurs. 
Effective  snubbers  damp  out  the  oscillating 

spring  action. 
The  delicate  elements  of 
a  radio  tube  are  in  vital 
need  of  efficient  shock 
absorption — particularly 
the  detector,  where  vi- 

bration often  develops 

such  "microphonics"  as 
to  actually  ruin  recep- 
tion. 

Showing  double  absorber  for 
detector  tube  protection.  The 
arrows  point  to  the  absorbing 
support  between  the  base  and 
the  tube  holder  and  to  the  damp- 

ing side  mufflers.  Note  the 
contact  springs  touch  the  tube 
prongs  over  a  large  area  not 
making  contact  at  one  point 
only. 
This  is  UX  Detector  $1.00. 

Radio  Frequency  Unit 
and  Micro  Mike  conden- 

ser used  on  the  new 
Counterphase  -  Seven 
Shielded  stages. 
M.  M.  F.  condenser 
alone,  $1.00. 

With  B-T  Sockets  vibrations  are  im- 
mediately absorbed.  They  are  not 

spring  suspended.  Note  the  absorb- 
ing support  between  base  and  tube 

holder — the  damping  side  mufflers 
on  the  detector  model, — the  long, 
yielding  spring  contact, — all  designed 
for  one  purpose, — QUIET  RECEP- 
TION. 

From  our  experience  with  the  Silent 
Socket  (still  available  with  Universal 
base  $1.25)  we  are  confident  the  new 
type  sockets  will  outsell  all  other 
sockets  by  a  big  margin. 

Your  tubes  deserve  protection 

Lengthen  their  lives  and  improve 
reception  by  treating  them  fairly. 
Use  B-T  sockets  if  you  build.  Insist 
on  their  use  if  you  buy. 
NO  B-T  PRODUCT  IS  EVER  OFFERED 
UNLESS  IT  HAS  FULLY  DEMONSTRAT- 

ED   OUT-STANDING    SUPERIORITY. 
THAT'S  WHY  "EVERY  B-T  BUYER  IS 
A  B-T  BOOSTER." 
B-T  authorized  dealers  will  soon  be  able 
to  show  you  new  B  eliminators,  Counter- 
phase  Set  models,  etc.  Watch  for  them. 
Write  for  circulars. 

UX  Absorber  Socket,  75c. 

Compact  size  and  neat 
design  permits  use  where 
compactness  is  desired 
yet  superiority  is  evi- dent. 

Showing  contact  spring 
and  terminal  with  flex- 

ible connecting  link, 
which  is  for  current,  not 

spring  tension.  The  su- periority of  the  spring 
contact  is  at  once  evi- 

dent. It  is  positive  but 
causes  no  undue  side 
strain.  The  tube  slips 
in  place  without  forcing 
and  is  removed  easily 
without  sudden  and  un- 

expected release. 

renter 

Manufacturing  Company 
532  So.  Canal  St. Chicago,  111. 

In  spite  of  continued  efforts  to 
produce  a  substitute  unbiased 
experts  will  agree  that  there  is 
no  amplification  method  that 
surpasses  good  audio  transfor- 
mers. 
The   Euphonic   has    proved    how 
good  a  transformer  can  be  made. 

2.2   to    1    $5.00 
4.7    to     1       5.75 



c5%nnouncing 

Zenith's  New  Reproducer All  who  have  heard  ZENITH  RADIO— all  who  know  the  high  standards  of 
excellence  set  by  Zenith,  realize  that  this  simple  announcement  marks  a  new 

step  in  the  faithful  rendition  of  music  and  voice  —  the  finest  of  reproducers 

You  who  have  listened  to 

radio  from  "loudspeakers" 
know  that  something  has 
been  missing.  There  has 
been  a  false  quality  in  the 
sound,  a  failure  to  repro- 

duce all  pitches  faithfully, 
and  some  ranges  have  been 
almost  totally  missing.  You 
have  been  able  to  identify 
radio  instantly.  You  have 
rarely,  if  ever,  mistaken  it 
for  a  band  or  orchestra,  or 
for  the  human  voice. 

It  has  remained  for  Zenith 
to  solve  this  difficulty.  It 
has  remained  for  Zenith  to 
design  a  Reproducer,  small 
enough  to  be  practical,  uhich 
could  still  contain  all  the  ele- 

ments necessary  to  reproduce 
faithfully  for  you  the  com- 

plete range  of  all  instruments 
from  the  shrill,  sharp  notes  of 
the  upper  register  of  a  Pipe 
Organ  or  a  Piccolo,  to  the 

■  rumbling  Bass. 

Zenith  has  accomplished 
this.  Zenith  now offersyou 
a  Reproducer  that  lives  up 
to  its  name — it  reproduces 
sound. 

There  is,  to  all  intents  and 
purposes,  an  oboe  in  this 
handsome  cabinet.  There 
is  also  a  bassoon,  a  flute,  a 
clarinet  and  a  bass  drum. 

From  the  shrill,  piercing  notes  of  the  Piccolo  to  the  deep-toned 
surge  of  the  Double  Bass,  the  notes  pour  forth  until  you  doubt 

in  spite'bf  your  senses  that  this  one  Reproducer  can  thus  prove its  harmonic  kinship  with  every  instrument. 

And  yet,  they  are  there.  They  are  there  together  in  a  realistic 
burst  of  harmony,  each  clear  and  distinct.  Or  they  are  there 
alone  if  you  wish  to  single  them  out — the  clash  of  cymbals, 
the  reedy  cry  of  the  saxophone,  the  rolling  wave  of  sound 

Zenith's  New  Reproducer 
(Table  Mounting  Type) 

rrom  the  drums  and  the 
heavy  brass. 

Your  first  exclamation 
when  you  hear  the  Zenith 

Reproducer  will  be:  "Why 
this  is  MUSIC." 
You  have  only  to  look  at 
ordinary  loud-speakers  to 

.  know  that  from  them  you 
can  never  get  anything  but 
a  faint  resemblance  to  the 

heavy  surge  of  sound  that 
comes  from  the  deeper 
registers  of  a  Pipe  Organ, 
or  the  Bass  Instruments  in 
Wood,  Brass  or  Percussion. 

How  can  such  a  small 
vibrating  surface  give 
you  the  thump  of  the 
kettle  drums,  even  lower 
registers  of  the  human voice? 

It  required  all  the  ingenuity 
of  Zenith  Designers  to  get 
all  the  elements  into  the 
compact  space  occupied  by 
the  Reproducer  to  give  you 
a  true  reproduction  of  the 
complete  range  of  sounds. 

You  may  not  care  to  hear 
the  technical  description 
of  how  this  is  done — It  is 
enough  for  you  to  know 
that  inside  is  the  vibratory 
"soul-mate"of  every  instru- 

ment in  orchestra  or  band,  and  of  the  human  voice. 
No  one  would  ever  mistake  the  New  Zenith  Reproducer  for 

anything  but  a  MUSICAL  INSTRUMENT.  It  is  dull-rubbed 
walnut  finish,  with  exquisite  carving,  both  in  the  relief  motifs, 
and  in  the  gracefully  curved  fretwork. 
Zenith  has  added  to  this  finest  of  Reproducers,  all  that  the 
cabinet  maker  can  give  to  make  it  an  attractive  furnishing, 
and  ornament  to  your  home. 

The  New  Zenith  Reproducer  Complete  is  Only  Forty  Dollars 

f   MAIL  THIS  COUPON  TODAY   \ 

COUPON 
Zenith  Radio  Corporation, 

310  South  Michigan  Avenue,  Chicago,  Illinois 

Gentlemen — I  am  interested  in  your  New  Zenith 
Reproducer.  Please  send  me  descriptive  literature 
at  your  earliest  convenience. 

\ 

Name  .. 

Address 

/ 

ZENITH 
Radio  Corporation 

310  So.  Michigan  Avenue 

Chicago,  Illinois 



Blueprint  Section  Every  Month 

w* 

l026     Blueprints  of  a  Low  Power 
^  Transmitter  Of  Life  of  an 

Amateur  Ot  W  henBroad- 
way  came  to  MainStreet 

Complete  Broadcast  List  and  log 
7h  Each  Issue 



The  1 whyy 
S-M  Audios 

S-M  Audio  Transformers  were  introduced  with  the  guarantee  that 
they  would  give  the  finest  quality  of  reproduction  obtainable.  So  far 
they  have  met  with  overwhelming  success.  Production  has  been 
steadily  increased  since  the  first  samples  brought  back  enthusiastic 
reports  from  editors,  jobbers,  dealers,  and  experimenters. 
WHY? 

There  must  be  reasons — facts  behind  this  landslide  of  approval  of 
transformers  introducing  an  entirely  new  thought  in  audio  reproducing 

systems. 
These  facts,  briefly,  are  presented  at  the  left  of  this  page.  "The  Se- 

cret of  Quality"  available  at  your  dealer  gives  the  substantiating  details. 

Frequency  Range  Covered 
S-M  220's  cover  a  range  of  from  below 

0  cycles  to  8.000  cycles  approximately, 
'his  allows  reproduc 

;es  and  their  second  harmon- 
ics— necessary  for  natural  quality.      Fre- 

quencies  above  8,000   < 
tionally   cut   out   thus 
lia"kuTnund    noise    and    hiprh    frequency 
oscillation.      Practically  no   other 
able  amplifying  devi< 

New  Principle 
S-M  220s  are  the  first  audio  amplifying 

devir&s  available  to  listener,  in  which  the 
far-from-perfect     quali 
transmission  and  available  loud  speakers 
has  been  taken  into  account  and  compen- 

sated for.  These  two  factors  produce  a 
siirnal  weak  on  low  f  reipienries  and  strong  on  high 
frequencies.  S-M  220\sdoju>t  the  opposite.  They 
possess  a  falling  frequency  characteristic — weak 
on  high  notes  and  strong  on  low  notes.  This 
compensates  for  everyday  transmission  and  loud 
speaker  characteristics  of  a  reverse  nature.  The 
result  is  quality  of  unbelievable  perfection — bass 
organ  notes  that  shake  a  room,  just  as  does  the 
original  organ  itself.  All  notes,  both  high  and  low, 
are  reproduced  more  faithfully  to  the  ear  than 
with  any  other  available  amplitying  system. 

Physical  Characteristics 
The  weight  of  the  220  core,  of  highest  grade 

Silicon  steel,  is  over  iy2  lbs.  The  total  weight 
is  4  lbs.  Compare  this  against  an  average  weight 
of  less  than  2  lbs  for  five  transformers  supposedly 
in  the  class  of  the  S-M  220  yet  selling  at  from 
S2.00  to  S4.00  apiece  higher.  The  mean  turn 
length  on  the  220  winding  Is  twice  as  great  aa 
several  of  the  transformers  referred  to.  This 
takes  wire — plenty  of  it.     The  core  cross-section 

:  Cl/£VE  OF 3ILVEk-MAK SHALL 
\  No.  220  AUDIO  TPANSPO&Ttm 
\    OPERATING   BETWEEN     UK  2.Q1A. 
7UBS5  AT  90  V0LT5  PLATE POTENTIAL 
AHO  -4.5  V0L75 HEGATtVE  GRID  POTENTIAL. 

"-'  CTCCEE  PE/S  SECOND- 

but 
e    thing — quali  ty — f  or 

Imost  always  approxi- 
ns^urning   good 
of  an  audio  transformer  i 
mately  proportional  to  it 

Handling  Capacity 
The  220's  will  handle  sufficient  input  energy 

to  obtain  maximum  power  output  from  a  UX171 
tube — over  six-tenths  of  a  watt.  Properly  oper- 

ated, with  son  low  ha  t  less  a  nullification  than  shown 
in  the  accompanying  curve,  they  will  develop 
an  output  voltage  of  from  twenty  to  thirty  volts 
— with  an  even  flatter  characteristic  than  shown 
in  the  curve.  The  primary  windings  will  handle 
15  milliamperes    continuously. 

)  Output  Transformer 
S-M  221  output  transformer  is  designed  to 

deliver  maximum  power  to  standard  cone  speakers 
at  30  cycles,  and  decreasing  power  as  the  frequency 

S-M'  22  Is   v.  ill   handle    the   full    power  output   of  a UX171  or  UX210  tube.  They  are  guarantee! 
to  improve  low  note  reproduction  and  handling 
power  on  any  standard  receiver  when  merely 
connected   between   the  set   and   loud   speaker. 

General    Data 

Their  impedanc 

ive  a  turn  ratio  of  3:1.  Their 
ace  is  approximately  100  henries. 
j  ratio  will  fit  any  standard  tube 
i  market.  The  220s  and  221s  are 

supplied  in  drawn  steel  cases,  completely  shielded. 
Guaranteed  unconditionally  against  mechanic  aland 
electrical    defects — and    for  absolute  satisfaction. 

Plug-In  B 
The  S-M  type  650-B  "Plug-In  B"  has  an  extremely  high 

power  output  plus  remarkable  filtration.  It  will  supply  300 
volts  with  sufficient  current  to  operate  not  only  the  UX-210 

power  amplifier  but  a  whole  receiver  as  well — "A,"  "B"  and 
"C"  power  to  an  entire  set  including  power  amplifier  stage. 
This  is  because  of  its  generous  design  and  the  absolutely  new 
Clough  filter  principle  that  leaves  no  trace  of  hum  with  the  best 
of  amplifiers.  Completely  assembled  and  wired,  ready  for 
operation  $39.50. 

631  Stage  Shield 
The  S-M  type  631  stage  shield  is  in  an  aluminum  case  7  5^x5 

x3?.i  inches  pierced  for  a  condenser,  coil  socket,  tube  socket, 
choke,  bypass  condenser  and  lead  wires,  It 
opens  at  the  bottom  allowing  easy  wiring, 
yet  the  top  seals  it  tightly  from  outside  inter- 

ference. A  unit  that  will  allow  you  to 
keep  in  step  with  the  latest  engineering 
advances  in  individual  circuit  shielding. 
Price    $2.00. 

"The  Secret  of  Quality" 
This  booklet  contains  laboratory  data 

never  before  available  even  to  many  manu- 
facturers. It  is  the  only  authoritative  trea- 

tise on  all  types  of  audio  amplification 
written  in  non-technical  language  ever 
published.  10c  is  the  price  of  this  96  page 
book.     Ask  your  dealer  for  a  copy. 

Silver-Marshall,  Inc. 
850  West  Jackson  Boulevard 

Chicago,  U.  S.  A. 



1 Power 

1 1  s 
up ply  Devices 1 

rsisssi ILL  be  thoroughly  covered  in  the  Sep-                   | 
1 llilii tember  issue  of  Radio  Age — on  the                   j 

I 

^^M stands  August  15.                                                         = 
| In  addition  to   the  blueprint   section                   | 

I                   showing  one  type  of  power  supply  there  will  be 1 
\                   a  number  of  other  articles  handling  the  subject                   j 

I 

j                   fully  and  in  detail.                                                                               j 1 

1                       Use  of  either  the  Raytheon  or  Rectron  tube                   j 

as  a  rectifier  is  shown  in  the  articles,  together                   j | 

j                   with    plentiful    data    on    chokes,    filament    and | 
: 

I                   plate  supply  transformers,  high  test  bypass  con-                   j 
| |                   densers,    variable   and    fixed    resistors,    and   all                   j [ 

| ;                   other  units  that  go  into  the  makeup  of  a  sue-                   j 
[ |              .      cessful  and  silent  power  supply  device  for  your | 

1                   radio  receiver.                                                                                       j | 

|                       Be  sure  to  order  your  September  copy  now.                   j 
i 

j                   Better   still,   turn   to  page   60   and  fill   out    the                   [ \ 

j                   handy  coupon — then  you  will  be  sure  of  getting                   [ 
I                   the  magazine  every  month.                                                             j | 

\ RADIO  AGE,   Inc. 
j          500  N.  Dearborn  St.                                          Chicago,  Illinois          I 

| 



Perhaps  you,  too,  can  cut  your 

"B"  battery  costs  in  half.  Just 
follow  the  chart.  It  gives  you 

the  secret  of"B" battery  economy. 

;  -|| 

1 
1 

I 

1 
*'-  No.768 NO.  772 No.770      Or      No.486 

■^■— - ̂ —pvy^"— ^H 
>— *—         "^ 

BBP71— . __'  "~~™^"o»^^ —           ̂ ^i 

1 

j      Portable 

f 

1 or 
ll** 

If 

iiy     it!-" 

"•"■ 

if  or  jWp    more 

Thousands  of  people  have 
made  the  discovery  that 

Eveready  "B"  Batteries, 
when  used  in  the  proper  size, 
and  on  sets  equipped  with  a 

"C"  battery*,  are  a  most 
economical,  reliable  and 
satisfactory  source  of  radio 
current. 

Here  is  the  secret  of  "B" 
battery  economy,  reliability 
and  satisfaction: 

On  all  but  single  tube  sets 

—  Connect  a  "C"  bat- 
tery*. The  length  of  ser- 

vice given  below  is  based 
on  its  use. 

On  1  to  3  tubes — Use 

Eveready  No.  772.  Lis- 
tening in  on  the  average 

of  2  hours  daily,  it  will 
last  a  year  or  more. 

On   4  or  more  tubes — 

*Note:  A  "C"  battery  greatly  increases 
the  life  of  your  "B"  batteries  and  gives 
a  quality  of  reception  unobtainable  with- 

out it.  Radio  sets  may  easily  be  changed 
by  any  competent  radio  service  man  to 

permit  the  use  of  a  "C"  battery. 

Use  the  H eavy-Duty 
"B"  Batteries,  either  No. 

770  or  the  even  longer- 
lived  Eveready  Layer- 
bill  No .486.  Used  on  the 

average  of  2  hours  daily, 
these  will  last  8  months 
or  longer. 

These  figures  are  based  on 
the  average  use  of  receivers, 
which  a  country-wide  survey 
has  shown  to  be  two  hours 

daily  throughout  the  year. 
If  you  listen  longer,  of  course, 
your  batteries  will  have  a 
somewhat  shorter  life,  and  if 
you  listen  less,  they  will  last 
longer. 

Evereadys  give  you  their 
remarkable  service  to  the  full 

only  when  they  are  correctly 
matched  in  capacity  to  the 
demands  made  upon  them  by 
your  receiver.   It  is  wasteful 

EVEREADY 
Radio  Batteries 

-they  last  longer 

to  buy  batteries  that  are  too 
small.    Follow  the  chart. 

In  addition  to  the  batteries 

illustrated,  which  fit  prac- 
tically all  the  receivers  in  use, 

we  also  make  a  number  of 

other  types  for  special  pur- 
poses. There  is  an  Eveready 

Radio  Battery  for  every  radio 
use.  To  learn  more  about  the 
entire  Eveready  line,  write 

for  the  booklet,  "Choosing 
and  Using  the  Right  Radio 

Batteries,"  which  we  will  be 
glad  to  send  you  on  request. 
There  is  an  Eveready  dealer nearby. 

Manufactured  and  guaranteed  by 

NATIONAL  CARBON  CO.,  Inc. 
New  York  San  Francisco 

Tuesday  night  means  Eveready  Hour 
— 8  P.  M.,  Eastern  Standard  Time, 

through  the  following  stations: 
WEAF-iVcaJ  York  y/SAi-Cincinnati 
VfjAtt-Providence  WTAM-Cleveland 
v/EEi-Boston  v/wj-Detroit 
v/JAC-Worcestcr  v/CN-Chicago 
v/n-Philadelphia  -woe-Davenport 
v/cn-Buffalo  wrm/  Minneapolis 
■WCAE-Pittsburgh  wcco\  St.  Paul ksd-S/.  Louis 



"y[y  wife  insists  on 
getting  a  radio  set  exactly  like  yours. 

Where  did  you  get  it?" 
''The  Radio  Shop  put  it  in  for  me, 
Jim.  I've  never  had  anything 
that  was  less  trouble  or  expense, 

or  that  gave  us  all  so  much  plea- 
sure. We  don't  see  how  we  ever 

got  along  without  it." 
"How  about  batteries?  I've 

heard  you  have  to  give  them  a  lot 

of  attention." 

"Not  if  you  get  good  ones, 
Jim.  The  service  man  from  The 
Radio  Shop  who  installed  my  set 
said  that  the  Evereadys  he  was 
supplying  were  exactly  the  right 
size  for  the  receiver  and  should 

last  eight  months  or  longer.  I've had  the  set  six  months  now,  and 

as  far  as  I  can  tell,  the  'B'  bat- 
teries are  as  good  as  new." 

That's  the  experience  of  those 
who  follow  these  simple  rules  in 

choosing  the  right  "B"  batteries for  their  receivers : 

On  all  but  single  tube  sets — con- 

nect a  "C"  battery* .  The  length 
of  service  given  here  is  based  on 
its  use. 

On  I  to  3  tubes — Use  Eveready 

No.  772.  Listening  in  on  the  aver- 
age of  2  hours  daily,  it  will  last 

a  year  or  more. 
On  4  or  more  tubes  —  Use  the 

Heavy-Duty  "B"  Batteries,  either 
No.  770  or  the  even  longer-lived 
Eveready  Layerbilt  No.  486.  Used 
on  the  average  of  2  hours  daily, 
these  will  last  8  months  or  longer. 

Follow   these    rules    and   you, 
too,  will  find  that  Eveready 

LEFT-iVo. 

for  4,  5  or  more 
tubes,     $5.50. 

RiOHi-Etec- 
eady  Dry  Cell 

Radio  "A"  Bat- tery, iy2  volts. 

EVEREADY 
Radio  Batteries 

-they  last  longer 

Radio  Batteries  offer  a  most  eco- 
nomical, reliable  and  satisfactory 

source  of  radio  power.  How  long 

they  last,  of  course,  depends  on 
usage;  so  if  you  listen  less  you 
can  count  on  their  lasting  longer, 
and  if  you  listen  more,  they  will 
not  last  quite  so  long. 

Send  for  booklet,  "Choosing 
and  Using  the  Right  Radio  Bat- 

teries," sent  free  on  request. 
There  is  an  Eveready  dealer nearby. 

*Note:  A  "C"  battery  greatly  increases  the  life  of 
your  "B"  batteries  and  gives  a  quality  of  reception 
unobtainable  without  it.  Radio  sets  may  easily  be 
changed  by  any  competent  radio  service  man  to 

permit  the  use  of  a  "C"  battery. 
Manufactured  and  guaranteed  by 

NATIONAL  CARBON  CO.,  Inc. 
New  York  San  Francisco 

Canadian  National   Carbon   Co.,  Limited 
Toronto,    Ontario 

Tuesday   night  means   Eveready   Hour  — 
8   P.  M.,  Eastern  Standard  Time,  through 

the  following  stations: 

WEAT-New  York 
wjAK-Providence 
v/EEi-Boston 
wi AG-Worcester 
WFi-Philadelpkia v/GR-Buffalo 

ViCAZ-Pittsburgh 

WSAI-Cincinnati 
v/TAM-Clcveland 
vrwj-Detroit WGN-Chicago 

WOC-Davenport 

,,,..„  I  Minneapolis 

wcco  I  St,  Paul 
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Chats  With 
the  Editor 

RADIO  school  for  farmers  and others  is  something  new  in 
the  way  of  carrying  instruction 
to  large  numbers  of  people.  It  is 

to  be  inaugurated  by  the  govern- 
ment beginning  in  October  and 

the  method  by  which  it  will  be 
accomplished  is  described  in  this 
issue  by  Sam  Pickard,  recently 

appointed  head  of  the  radio  sec- 
tion of  the  U.  S.  Department  of 

Agriculture.  Mr.  Pickard  writes 
the  first  announcement  of  the 
National  Radio  Farm  School 

while  other  experts  of  the  de- 
partment will  give  our  readers 

a  series  of  articles  covering  the 
various  activities  of  the  school 

and  cite  instances  where  profit- 
able advantage  has  been  taken 

of  the  course. 

Amateurs,  (or  hams  as  they 
are  known  to  each  other) ,  will 

join  us  in  congratulating  Arm- 
strong Perry  on  his  exposition 

of  the  life  of  an  amateur.  There 
have  been  many  stories  written 
of  the  ham  but  we  believe  Mr. 

Perry's  tops  the  list. 
Naval  maneuvers  are  always 

interesting  to  Americans,  espec- 
ially when  it  is  the  U.  S.  Naval 

maneuvers  to  which  reference  is 

made.  The  part  that  radio  is 

playing  in  the  present  war  tac- 
tics is  portrayed  by  G.  K.  Spen- 

cer and  liberally  illustrated  with 
photographs.  You  again  have 
evidence  of  the  fact  America  has 
led  the  field  in  its  utilization  of 

radio,  this  time  for  use  as  a  mili- 
tary weapon. 

Power  amplification  and  power 

supply  devices  are  now  captur- 
ing the  public  attention  to  a  de- 
gree never  considered  possible.  A 

full  line  of  power  supply  devices 
will  be  found  in  the  blueprint 
section  as  well  as  other  sections 

of  next  month's  issue,  written  so 
even  the  inexperienced  may  read 
and  build. 

Editor  of  RADIO  AGE. 
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BE    A    HAM! 
By  ARMSTRONG  PERRY 

JUST  why  a  radio  amateur 
should  be  known  by  the 
same  name  as  the  hind  leg 

of  a  hog  is  a  mystery,  but  they 

are  all  "hams"  and  they  glory in  it. 
There  was  a  time,  just  after 

the  public  discovered  radio, 
when  the  hams  were  accused  of 
wanting  to  be  the  whole  hog, 
but  that  was  because  broadcast 
listeners  learned  that  there  were 
amateur  transmitting  stations  in 
most  communities  and  assumed 
that  these  were  responsible  for 
every  noise  that  interfered  with 
the  reception  of  broadcasts.  If 

the  term  "amateur"  originated 
in  England,  the  abbreviated 

form  naturally  would  be  "ham," 
because  the  "h"  does  not  belong 
there.  The  Englishman  even 
calls  Ohio  "Ho-i-ho."  Another 
possibility  is  that,  as  amateurs 
hammer  out  code  messages  with 

their  transmitting  keys,  "ham" 
may  be  used  as  an  abbreviation 
for  hammerer.  Anyhow,  ham 
it  is,  and  only  he  who  is  one  can 
grasp  the  joy  of  it. 

The  ham  has  dominated  the 
development  of  radio,  at  least 
until  recently.  Trace  back  the 
biography  of  an  outstanding 
radio  genius  and  you  come  to 
the  time  when  his  laboratory 
was  in  his  home,  and  probably 
in  his  sleeping  room.  When  a 
man  becomes  a  ham  he  gives  up 
sleep,  so  he  does  not  need  the 
bed  room  for  that  purpose. 
Money  was  no  object,  he  spent 
on  radio  what  he  could  pick  up 
from  available  sources.  Dub- 
ilier  was  so  enthused  over  the 
hobby,    after    reading    his    first 

radio  book,  that  he  climbed 
through  a  window  into  a  lecture 
room  where  no  boys  were  al- 

lowed, to  hear  his  first  radio 
lecture.  The  lecturer  had  to 
use  him  as  an  assistant  in  order 
to  get  rid  of  him.     Armstrong, 

Shore  leave  in  foreign  lands  is  one  thing 
that  lures  hams  into  jobs  as  operators  on 

ships.  Albert  Bombe,  the  one  shown  "in this  picture  taken  on  the  Island  of 
Teneriffe,  secured  his  first  commercial 
position  before  he  was  seventeen,  and 
learned  Spanish  in  time  to  be  prepared 

for  this  tete-a-tete 

whose  litigation  against  De- 
Forest,  before  and  after  he  re- 

ceived his  million  dollars  for  the 
patent  on  the  regenerative  cir- 

cuit, made  the  public  uncertain 
as  to  who  really  did  invent  the 
hook-up,  had  no  idea  of  the 
commercial  value  of  the  circuit 
until  years  after  he  discovered 
how  it  increased  the  range  of 
radio  receivers.     Weagant  built 

a  storage  battery  and  charged  it 
with  a  hand  generator  before 
the  days  of  radio,  and  his  early 
radio  experiences  were  just  as 
innocent  of  any  commercial 
motive. 

Famous  Hams 

SUCH  famous  hams,  and  thou- sands still  unknown  to  fame, 
were  about  all  the  radio  experts 
there  were  available,  when  the 
broadcasting  craze  struck  like  a 
bolt  from  the  blue.  Their  in- 

terest was  in  experimentation. 
The  better  a  radio  set  worked, 
the  less  they  enjoyed  listening 
to  it.  Listening  to  broadcasts 
was  the  pet  aversion  even  of 
professional  radio  operators. 
What  the  hams  enjoyed  was 
point  -  to  -  point  communication 
for  the  purpose  of  seeing  how 
far  they  could  send  their  signals 
and  how  far  they  could  hear 

the  other  fellows'.  Yet,  since 
there  were  few  other  experts 
available  to  help  in  the  develop- 

ment of  radio  when  the  public 
began  clamoring  for  it,  the  hams 
got  the  job. 

The  public  wanted  to  buy 
radio  sets  as  it  bought  phono- 

graphs, and  get  as  good  results. 
The  hams  wanted  to  build 
experimental  sets  and,  as  soon 
as  one  would  work,  tear  that  to 
pieces  and  build  another.  Poli- 

tics itself  never  made  stranger 
bedfellows  than  the  ham  and 
the  broadcast  listener. 

The  ham,  of  course,  advised 
the  radio  public  to  build  its  own 
sets.  This  interested  a  lot  of 
good  ham  material.  It  was  a 
long    time    before    the    ladies, 
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more  interested  in  applying 
coloring  material  to  human  vis- 

ages than  in  applying  solder  to 
the  ends  of  wires,  and  quite  as 
likely  to  buy  an  article  for  its 
appearance  as  for  its  perform- 

ance, caused  the  production  of 
the  beautiful  pieces  of  furniture 
in  which  some  radio  sets  now  are 
housed. 

Good  Advice 

LOOKING  at  the  matter  from 

all  angles,  the  ham's  advice 
was  good,  especially  for  men. 
Many  men  have  an  urge  for  con- 

struction that  their  jobs  fail  to 
satisfy.  A  new  piece  of  furni- 

ture pleases  for  a  time,  but  men 
get  more  of  a  kick  out  of  some- 

thing that  gives  them  work  to 
do.  Radio  has  proven  to  be  an 
ideal  pastime  for  the  construc- 

tor. A  few  divorces  have  been 
reported,  in  cases  where  the 
head  of  the  family  permanently 
abandoned  going  to  bed,  so  as 
to  have  more  time  for  radio  dur- 

ing the  hours  when  the  air  was 
comparatively  quiet,  but  on  the 
other  hand,  husbands  who  never 
before  enjoyed  sitting  up  with 
sick  children  have  become  so 
angelic  under  the  influence  of 
radio  that  they  have  urged  their 
better  halves  to  take  their  rest 
while  they  administered  the 
hourly  doses.  There  is  even  a 
suspicion  that  fathers  have  in- 

creased the  candy  allowance  at 
times,  from  ulterior  and  radio- 
ized  motives,  wanting  an  excuse 
to  stay  up  at  night. 

Thousands  of  men  have  built 
radio  receivers  in  the  last  few 
years.  There  is  another  step 
that  they  ought  to  take,  namely, 
the  building  of  radio  transmit- 

ters. The  Bible  encourages  it. 
Any  man  who  remembers  his 
Sunday  School  days  will  recall 

that  passage  which  says  "it  is 
more  blessed  to  give  than  to  re- 

ceive." Always  being  at  the 
receiving  end  loses  its  punch 
sooner  or  later,  even  if  you  did 
build  your  own  receiver.  But 
sit  down  to  a  key,  with  the 
knowledge  that  you  can  make  a 
million  hear  just  by  pressing  it, 
and  the  sensation  is  like  that  of 
sitting  in  the  seats  of  the  mighty. 

With  no  previous  experience 
or  knowledge  of  the  subject,  a 
man  can  follow  directions,  build 

a  radio  transmitter,  and,  in 
fifteen  minutes  of  easy  work, 
interest  all  the  neighbors,  the 
city  fire  department,  the  Na- 

tional Board  of  Fire  Under- 
writers, the  radio  listeners  in  a 

dozen  states  and  the  United 

States  Department  of  Com- 
merce. He  will  become  so  much 

in  demand  that  he  will  have  to 

limit  his  response  to  the  de- 
mands made  upon  him.    He  will 

Some  ham  stations  are  like  the  Missis- 
sippi River  steamboat  whose  whistle 

was  so  large  that  the  boat  had  to  stop 
every  time  it  was  blown.  This  one  seems 
to  run  to  meters,  but  it  has  made  some 
great     records.       It     is     2FP     Brooklyn 

have  to  progress  from  the  gen- 
eral to  the  specific.  In  other 

words,  learn  to  call  some  one  in- 
dividual with  whom  he  wishes 

to  communicate  instead  of  im- 
pressing his  personality  upon 

the  world  at  large. 

THE  HAMS  have  an  organiza- tion of  their  own.  It  is  a 

unique  body  in  which  the  mem- 
bers know  each  other  by  cryptic 

combinations  of  numbers  and 

letters  instead  of  using  the  Ro- 

tary Club  method  of  "Bill," 
"Ed,"  and  "Doc."  One  of  them 
drops  in  on  a  stranger  and  says: 

"Hello,  old  man,  aren't  you 
2BZ?"  An  expectant  joyfulness 
spreads  over  the  countenance  of 
the  one  addressed.  He  sticks 
out  a  paw  on  which  solder,  stray 
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sparks  and  tools  for  the  produc- 
tion of  blisters  have  left  their 

marks.  "Sure!"  he  says,  "and 
you  are — ?"  "7LW."  Then 
they  are  off,  and  all  those  things 
that  a  man  leaves  behind  him 
when  he  dies,  except  radio,  are 
forgotten  until  some  neglected 
wife,  patient  or  client  butts  in. 

These  combinations  of  sym- 
bols that  hams  use  in  place  of 

names  are  assigned  to  them  by 
the  United  States  government, 
which  keeps  track  of  hams  by  a 
system  similar  to  that  used  in 
recording  inmates  of  federal 
penitentiaries.  The  first  num- 

ber indicates  the  district  in 
which  the  ham  and  his  radio 
station  are  located.  The  letters 
serve  as  serial  numbers.  It  is 

necessary  for  a  law-abiding  ham 
to  transmit  his  radio  designation 

at  the  beginning  of  each  mes- 
sage so  that  anyone  who  hears 

him  may  find  his  address  in  the 
radio  call  book  in  case  he  wants 

to  do  anything  to  him  that  can- 
not be  done  at  that  distance. 

The  name  of  this  ham  organ- 
ization is  the  American  Radio 

Relay  League.  Its  headquar- 
ters are  in  Hartford,  Connec- 

ticut. Its  experience  has  been 
similar  in  some  respects  to  that 
of  the  Oklahoma  Indians  who, 
after  the  politicians  had  shoved 
them  off  into  a  corner  of  the 

state  where  the  land  was  sup- 
posed to  be  worthless,  found 

that  they  were  located  over  oil- 
bearing  strata  as  rich  as  any  in 
the  world.  Unlike  the  Indians, 
however,  few  of  the  hams  have 
been  murdered  yet  because  of 
the  lack  of  other  quick  means 
of  depriving  them  of  their 

rights. 
Lo  the  Poor  Ham! 

Hams  were  shoved  hither  and 
yon  in  the  ether  as  it  began  to 
fill  up  with  radio  traffic.  In  the 
early  days  they  could  work  on 
any  wavelength  and  with  any 
power  that  their  purse,  or  in- 

genuity in  tapping  power  lines, 
could  provide.  As  they  began 
to  outnumber  and  out-every- 
thing  the  government  and  com- 

mercial stations,  the  government 
began  to  limit  them.  Every 
time  a  waveband  was  assigned 

to  them,  they  promptly  demon- 
strated   that    it    was    the    best 
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This  Canadian  ham,  Leroy  Fenderson  of  Jacquet  River,  New  Brunswick,  came 
home  from  the  war  with  a  heart  so  badly  strained  that  he  could  not  hold  a  job. 
He  started  building  radio  receivers  for  the  neighbors  and  in  a  short  time  had  an 
established  business.  He  (operates  a  ham  broadcasting  station  for  the  benefit 

of  his  customers 

waveband  there  was  for  long- 
distance, reliable  communica- 

tion. As  soon  as  this  was  made 
plain,  the  government  would 
take  that  waveband  and  give  the 
hams  one  that  was  supposed  to 
be  NG.  Then  the  hams  would 
invent  new  apparatus  and  beat 
the  old  records  and  by-and-by 
that  waveband  would  be  swiped 
for  government  or  commercial 
service. 

Some  time  ago  the  hams 
went  away  down  below  one 
hundred  meters,  and  soon  found 
that  a  set  of  moderate  power 
would  transmit  all  the  way  from 
America  to  Australia,  and  that 
the  daylight  range  of  a  trans- 

mitter working  on  ten  to  forty 
meters  was  more  than  equal  to 
the  night  range  of  other  sets  al- 

though the  night  range  on  long- 
er wavelengths  averages  about 

ten  times  the  daylight  range. 
One  ham  carried  his  ham  set  to 
the  Arctic  with  the  MacMillan 
Expedition,  putting  the  standard 
Navy  radio  outfits  off  the  ships 
three  times  but  finally  taking 
them  along  to  keep  the  country 
out  of  war.  Another  ham,  also 
using  short-wave  transmitter 
and  receiver,  kept  the  Expedi- 

tion in  touch  with  the  world  for 
twenty-two  days  when  nobody 
else,  ham  or  professional,  could 
bring  in  its  signals. 

Hams  have  helped  the  rail- 
roads in  moving  trains  when 

wires  were  down,  supplied  radio 
communication  for  relief  work 

when  floods  and  fires  disrupted 
other  communication  over  wide 
areas,  and  established  com- 

munication that  is  becoming 
world-wide  and  that  can  be  used 
by  anyone,  without  money  and 
without  price,  who  has  a  legi- 

timate reason  for  asking  for  free 
service  instead  of  using  com- 

mercial service. 
A  man  can  initiate  himself  as 

a  ham  without  great  expense. 
A  simple  ham  transmitter  can 
be  made  from  parts  used  in  re- 

ceivers, so  it  is  possible  to  start 
with  materials  at  hand  and  then 
gradually  spend  the  price  of  the 
new  car  that  you  denied  the  wife 
and  family,  without  attracting 
too  much  unfavorable  attention. 
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In  fact,  a  receiver  can  be  made 
into  a  transmitter  by  inserting  a 
microphone  or  key  in  the  ground 
circuit.  Bloopers  transmit  un- 

consciously. In  fact  they  ex- 
hibit, like  other  lower  animals, 

a  lack  of  that  consciousness  that 
is  the  attribute  of  human  beings only. 

It  is  well  to  remember,  with- 
out being  reminded,  that  radio 

transmission  is  legal  only  after 
both  the  ham  and  his  station  are 
licensed  by  the  Government. 
The  Department  of  Commerce 
declines  to  license  a  ham  until 
he  has  passed  an  examination 
proving  that  he  has  a  working 
knowledge  of  the  fundamentals 
of  radio,  and  that  he  can  send 
and  receive  at  the  rate  of  at 

least  ten  words,  per  minute,  us- 
ing the  International  Morse 

Code.  The  would-be  ham's  first 
mental  reaction  to  this  require- 

ment is :  "Why  the  heck  should 
I  have  to  learn  code  when  I  am 
going  to  transmit  speech  only 

until  I  learn  the  code?" 
The  answer  is  that  human 

life  is  sacred.  Radio  is  the  only 
means  of  summoning  aid  to  ship- 

wrecked mariners.  If  a  ham 
could  not  read  SOS  and  QRT  in 
continental  code,  thousands  of 
lives  might  be  lost  because  he 
kept  right  on  talking  after  all 
other  stations,  even  the  big  ones 
where  minutes  mean  dollars, 
had  become  silent,  so  that  the 
ships  within  reach  of  the  one  in 
distress  could  get  her  bearings 

Here  is  an  English  ham,   G.   A.   H.   Wootton,    who    was  given  charge  of  the  radio 
system  of  Scotland  Yard,  famous    police    headquarters   of  London.      He   invented 
the  radio  vans  used  by  the  Yard  in  directing! Derby  Day  traffic  and  handling  other 

big  jobs 
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and  send  her  the  words  of  en- 
couragement that  men  in  ex- 

tremity need.  As  for  requiring 
some  knowledge  of  radio,  that 
is  necessary  because  of  the  ease 
with  which  a  ham  can  set  fire  to 
all  the  houses  down  the  street, 
merely  by  placing  his  high-ten- 

sion wires  parallel  with  the 
house  lighting  wires  without  in- 

stalling protective  devices. 
Standard  insurance  policies 
state  that  the  house  insured  is 
not  insured  if  it  harbors  a  radio 
transmitter,  but  special  arrange- 

ments can  be  made  to  cover 
houses  containing  ham  stations. 

Code  Not  Hard 

LEARNING  the  code  is  not 
such  a  bugbear  as  it  seems 

to  the  uninitiated.  It  has  been 
learned  in  half  an  hour  so  that 
the  learner  could  both  send  and 
receive,  at  slow  speed  of  course. 
Buzzer  sets  consisting  of  a  key, 
a  buzzer  and  a  battery  can  be 
purchased  at  a  low  price  and 
will  give  the  beginner  practice. 
If  he  begins  without  any  strenu- 

ous effort  to  commit  the  code  to 
memory,  merely  looking  on  a 
code  card  for  each  letter  as  he 
wishes  to  send  it,  he  will  be  sur- 

prised, to  see  how  soon  he  will 
eliminate  the  glance  at  the  card 
and  send  the  letter  from  mem- 

ory. There  are  machines,  call- 
ed omnigraphs,  that  will  send 

automatically  at  any  speed,  for 
practice  in  receiving.  There 
are  stations  that  send  at  slow 
speed,  so  that  a  beginner,  as 
soon  as  he  can  distinguish  let- 

ters, can  begin  to  catch  mes- 
sages from  the  air.  In  fact  there 

are  some  amateur  broadcasts 
sent  so  slowly  that  the  dots  and 
dashes  can  be  written  on  paper 
as  such,  and  translated  into  let- 

ters later. 
After  the  license  is  secured, 

which  should  not  take  much 
more  than  the  time  required  for 
building  the  transmitter,  the 
way  is  easy  and  there  is  always 
a  thrill  just  around  the  corner. 
There  are  plenty  of  hams  in  all 
stages  of  development.  At  first, 
exchanging  messages  with  the. 
brother  ham  in  the  next  block 
has  a  kick.  Then  one  in  a  neigh- 

boring town  is  picked  up  and 
worked.  By  this  time  the  ham 
is  beginning  to  use  the  abbrevi- 

ated lingo  that  makes  it  pos- 
sible to  say  more  in  less  time, 

and  save  juice. 
"GE  OM  QRK?"  In  seven 

letters  like  this  the  ham  says 

good  evening  to  the  "old  man" at  the  other  station  (who  may 
have  attained  the  ripe  age  of 
thirteen  or  fourteen)  and  has 
asked  him  how  he  is  receiving 
the  signals.  QSA  with  a  ques- 

tion mark  is  an  inquiry  as  to 
whether  the  signals  are  strong 
at  the  receiving  end,  and  QSA 
without  a  question  mark  is  a 
statement  to  the  effect  that  they 
are  strong.  As  the  two  hams 
know  without  the  question  mark 
which  is  asking  the  question,  it 
can  be  omitted.  If  the  one  who 
answers  the  question  is  one  of 
those  verbose,  long-winded  fel- 

lows, he  may  say:  "U  r  QSA." 
There  are  54  "Q  signals"  or  ab- 

breviations approved  by  the 
governments  of  the  world  and 
they  are  understood  regardless 
of  the  native  language  of  the 
operator.  The  development  of 
abbreviated  traffic  by  the  hams 
is  practically  unlimited,  and 
they  use  it  even  when  conversing 
face  to  face. 

The  practical  ham  always  can 
capitalize  his  hobby,  though  the 
earning  of  money  is  farthest 
from  the  thoughts  of  most  of 
the  fraternity.  Radio  service 
is  far  from  its  fullest  develop- 

ment and  every  day  a  ham  will 
learn  something  that  will  en- 

able him  to  be  of  service  to 
someone  who  uses  radio  but  does 
not  study  it,  or  to  someone  who 
wants  to  install  radio  apparatus. 

If  ham  stuff  interests  a  man 
more  than  his  regular  job,  the 
use  of  gray  matter  may  solve 
the  problem  of  finding  a  more 
agreeable  vocation.  Many  men 
break  down  as  early  as  the  thir- 

ties from  the  effects  of  drudgery 
that  is  drudgery  only  because 
they  drifted  into  the  wrong  job 
instead  of  finding  the  right  one. 
Already  there  are  reports  that 
the  field  of  radio  is  crowded. 
They  come  from  men  of  the 
same  types  that  report  crowding 
in  all  lines  of  business  and  all 
professions,  the  men  who  fear 
competition  because  they  lack 
the  pep  to  keep  ahead  of  the 
procession.  There  is  a  paying 
job  in  radio  for  every  man  who 
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can  work  at  it  with  enthusiasm 
and  efficiency.  If  no  job  is  in 
sight,  a  man  can  make  one  if  he 
is  that  kind  of  a  man.  Spare- 
time  experimenters  have  fi- 

nanced their  avocation  inde- 
finitely by  selling  the  things  they 

made  and  thus  securing  money 
for  new  purchases,  and  many  of 
them  have  been  approached 
with  offers  of  steady  employ- 

ment before  they'  realized  that 
they  were  qualified  for  per- 

manent positions  in  radio. 

Summer  Good 

SUMMER  time  is  as  good  as any  time  for  ham  activities. 
DX  work  is  harder  then,  but  the 
greater  the  difficulties  the  more 
fun  there  is  in  overcoming  them. 
The  very  short  waves  cut 
through  static  better  than  longer 
ones.  There  are  summers  when 
many  days  are  as  favorable  for 
radio  as  the  average  winter  day. 
When  the  family  is  away 
sweltering  at  a  summer  resort, 
the  ham  has  the  finest  chance  in 
the  world  to  have  the  quiet 
house  all  to  himself,  with  a 

bunch  of  apparatus  and  a  pitch- 
er of  something  on  the  old  work 

bench  and  no  one  to  call  time 
oh  him. 

The  easy  steps  to  Hamdom 
are:  (1)  Look  through  the 
files  of  this  magazine  for  trans- 

mitter plans  and  select  one  that 
fits  the  purse.  (2)  Purchase  a 
radio  textbook  that  covers  the 
elementary  principles  clearly  and 
concisely.  (3)  Secure  the  parts 
and  begin  building.  (4)  Study 
code  fifteen  minutes  a  day,  or 
for  several  short  periods  daily. 
There  is  no  advantage  in  work- 

ing at  code  after  it  begins  to 

tire  you.  (5)  Join  the  Amer- 
ican Radio  Relay  League,  at- 
tend all  the  meetings  you  can, 

and  thus  acquire  the  real  ham 
spirit.  (6)  Secure  a  license  as 
soon  as  qualified.  (7)  Work  on 
schedule  with  some  other  ham, 

and  take  part  in  the  tests  con- 
ducted for  amateurs.  (8)  Add  to 

your  equipment  and  power  as  op- 
portunity permits.  (9)  Call  up 

an  Australian  ham  some  day 
and,  when  he  answers,  realize 
that  you  have  annihilated  the 
circumference  of  the  earth  and 
that  the  nations  of  the  world  are 

at  your  door. 
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Interesting  History  of  Tube 
Manufacture 

Method  of  Securing  Filament 
Material    Is   Described 

By  F.  C.  KELLEY* 
DID  you  ever  stop  to 

 think 
how  this  little  product  of 
research  and  scientific  de- 

velopment, the  vacuum  tube,  was 
evolved?  Let  us  analyze  this 
small  bulb  filled  with  metal  parts 
and  see  how  it  is  made. 

The  filament,  which  is  the  most 
important  part  in  the  tube,  is 
made  of  tungsten,  one  of  our  rare 
metals.  It  is  over  19  times  as 

heavy  as  an  equal  volume  of 
water,  and  melts  higher  than 
any  other  metal.  The  tungsten 
is  obtained  in  powder  form  after 
reduction  from  its  oxide  by  pure 
hydrogen.  The  pure  powder, 
mixed  with  small  percentages  of 
thorium  oxide  and  carbon,  is  first 
pressed  under  hydraulic  pressure 
into  bar  form.  If  handled  at  this 
stage,  the  bar  will  break,  so  it  is 

supported  on  a  solid  slab  of  tung- 
sten and  pushed  into  a  hydrogen 

furnace  where  it  is  cintered  at  a 
white  heat.  It  is  then  refired  at 
a  temperature  just  below  the 
melting  point  in  an  atmosphere 
of  hydrogen  by  passing  a  very 
heavy  current  through  the  bar. 
During  this  operation  the  bar  is 
held  at  one  end  between  the  jaws 
of  a  tungsten-faced,  water-cooled, 
copper  clamp  forming  one  ter- 

minal, and  at  the  other  end  by  a 
similar  clamp  forming  the  other 
terminal.  The  latter  clamp  hangs 
in  a  bath  of  water-cooled  mer- 

cury. The  bar  cinters  or  shrinks 
both  in  length  or  cross  section 
while  the  carbon  reduces  the 

thorium  oxide  to  pure  tho- 
rium metal.  The  destiny  of 

the  bar  is  now  the  same  as  pure 
tungsten  which  has  been  melted, 
and  can  be  hammered  hot  by  ma- 

chines, called  swaging  machines 
into  round  rods,  and  then  into 
small  wire.  The  wire,  after 
reaching  a  certain  diameter,  is 
drawn    down    cold   through   dia- 

mond dies  to  filament  size.  This 

gives  us  the  final  filament  mate- 
rial. When  the  tungsten  is  heated 

to  a  high  temperature  in  the 
vacuum  tube,  the  thorium  diffuses 
to  the  surfaces  covering  it  with  a 

layer  measured  in  atoms  of  thick- 
ness. The  metal  thorium  is  used 

to  give  increased  current  from 
the  filament  to  the  plate.  There 
is  a  critical  temperature  where 

the  tube  operates  with  the  great- 
est efficiency  and  the  thorium 

diffuses  to  the  surface  just  fast 
enough  to  keep  it  covered.  If  the 
filament  temperature  is  too  low 
the  thorium  does  not  give  so  much 
plate  current,  and  if  it  is  too 
high  the  thorium  evaporates  from 
the  filament  faster  than  it  can 
diffuse  to  the  surface.  The 

former  condition  produces  low 
efficiency,  and  the  latter  causes 
deactivation  of  the  filament  re- 

sulting in  still  lower  efficiency, 
and  lower  current  from  the  fila- 

ment to  the  plate.  There  is  still 
another  change  which  occurs 
when  the  tungsten  is  heated  to 

such  a  high  temperature.  It  de- 
velops a  crystalline  structure,  and 

upon  the  arrangement  of  these 
crystals  in  the  filament,  depends 

the  life  of  the  tube.  This  crys- 
tal structure  is  controlled  by  the 

treatment  of  the  wire  in  the  mak- 
ing so  that,  today  we  have  tubes 

with  long  lives. 

Platinum    Expensive 

AT  one  time  all  of  the  lead-in 
l  wires  of  our  lamps  and 

vacuum  tubes  were  made  of  that 

rare,  expensive  metal,  platinum. 
It  was  used  because  it  was  the 
only  metal  known  that  could  be 
sealed  into  glass  without  crack- 

ing it,  and  still  give  a  vacuum 
tight  joint.  Then,  no  other  metal 
with  like  properties  was  known. 
The  increased  demand  for  lamps, 

vacuum  tubes,  and  the  cost  of 
platinum  demanded  a  study  of  all 
the  possible  substitutes  for  this, 

valuable  metal.  After  a  long  in- 
vestigation, an  alloy  of  nickel  and 

iron  was  found,  which  had  the 
same  coefficient  of  expansion  as 

glass.  It  was  necessary  to  pro- 
duce this  alloy  wire  with  a  thin 

copper  coating  in  order  to  obtain 
a  vacuum  tight  joint  between  the 

glass  and  the  wire.  The  compara- 
tively cheap  copper-covered,  al- 

loy wire,  today,  takes  the  place  of 
the  rare,  expensive  element,  plati- 

num, used  in  our  early  vacuum 
tubes.  The  alloy  is  used,  then, 
only  for  the  joint  between  the 
glass  and  the  wire  in  that  part  of 
the  tube  known  as  the  stem. 

The  stem  consists  of  a  small 

glass  tube  one  end  of  which  is 
flared  so  that  it  may  be  sealed 
into  the  bulb,  and  the  other  end 
contains  the  lead-in -wires  to  the 
filament,  grid  and  plate  about 
which  the  glass  is  fused.  Small 
anchor  wires  are  also  sealed  into 
the  closed  end  of  this  stem  and 

to  them  are  welded  nickel  sup- 
port wires  for  the  filament,  grid 

and  plate.  When  completed,  the 

stem  carries  the  filament  sup- 
ported in  the  center  of  the  plate 

with  the  grid  correctly  spaced  be- 
tween them. 

The  grid  is  made  of  fine  tung- 
sten wire  wound  around  two 

nickel  support  wires  in  the  form 
of  a  flattened  spiral.  Each  point 
of  contact  between  the  spiral 
grid  and  support  wires  is  welded. 

The  plate  consists  of  a  flattened 
cylinder  of  thin,  sheet  nickel, 
welded  to  nickel  support  wires. 

After  the  stem  is  made  and 

the  parts  mounted  upon  it,  the 
bulb  is  placed  down  over  it,  and 
sealed  to  the  flared  end  of  the 

stem.    The  bulb  is  provided  with 
(Please  turn  to  page  49) 

'"(Research  Laboratory,  General  Electric  Co.) 
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How  Broadcasters  Plan  Your 
Summer  Programs 

By  CHARLES  B.  POPENOE 
Manager,  Stations  WJZ  and  WJY 

THE  PROGRAM,  after  
all, 

is  the  foundation  of  the 
broadcasting  struct  ure. 

Were  it  not  for  the  steady  flow 
of  increasingly  good  program 
features,  radio  would  have  but 
a  limited  appeal  to  the  Amer- 

ican public.  Especially  is  this 
emphasized  during  the  summer 
season,  when  radio  must  allow 
for  the  vastly  increased  diver- 

sions that  come  with  the  transi- 
tion from  an  indoor  to  an  out- 
door life. 

Broadcasters  fully  recognize 
this  and  radio  program  directors 
have  prepared  accordingly. 
This  season,  therefore,  will  wit- 

ness a  genuine  radio  summer  in 
the  matter  of  suitable  radio  pro- 

grams quite  as  much  as  in  ample 
transmitting  power  and  im- 

proved reception. 

The  Sponsored  Program. 

HIGHLY  significant,  so  far  as 

this  summer's  programs  are 
concerned,  is  the  marked  change 
that  has  taken  place  in  broad- 

casting practice  during  the  past 
few  months.  Gradually,  broad- 

casting has  progressed  from  a 
rather  amateur  and  haphazard 
means  of  entertainment,  to  a 
professional  and  thoroughly 
established  institution.  Instead 

of  a  steady  procession  of  ama- 
teur talent,  with  just  an  oc- 

casional sprinkling  of  profes- 
sional performers,  present-day 

programs  consist  virtually  of  all- 
star  talent  so  far  as  the  leading 
broadcasting  stations  are  con- 

cerned. For  the  first  time, 
through  the  medium  of  the 
sponsored  program,  the  pro- 

gram director  has  the  necessary 
means  at  his  disposal  to  summon 
the  best  of  professional  talent. 
Today  the  program  director, 
like  the  theatrical  manager, 
plans  his  program  and  then 
selects  and  arranges  his  features 
with  a  view  to  providing  max- 

imum enjoyment  and  value  to 
his  invisible  audience  which,  by 

its  steadily  increasing  atten- 
dance, repays  both  the  program 

director  and  the  program  spon- 
sor for  the  effort  and  expense 

involved.  And,  under  the  new 
circumstances,  the  program  di- 

rector may  plan  his  programs 
for  the  maximum  summertime 
appeal.  This  choice  makes  for 
variety  and  correct  balance. 
Thus  the  radio  audience  is  as- 

sured the  highest  class  of  enter- 
tainment in  summer  as  well  as 

winter,  borne  on  powerful  radio 
waves  capable  of  combating 
atmospheric  disturbances,  while 
the  radio  performers  and  their 
sponsors  are  assured  a  full 
house,  in  a  manner  of  speaking. 

Continuity  of  Radio 

THIS  new-day  program  makes 
for  a  continuity  in  radio 

that  has  heretofore  been  most 
difficult  to  maintain.  Thus  the 
same  program  features  and  the 
same  radio  personalities,  which 
have  come  to  the  radio  audience 
week  after  week  through  the 
fall,  winter  and  spring,  are,  for 
the  most  part,  to  continue 
through  the  summer  season. 
There  is  no  reason  whatever  for 

breaking  off  one's  radio  ac- 
quaintances that  have  been 

formed  during  the  cooler  sea- 
sons. Even  if  the  summertime 

takes  the  radio  listener  to  the 
distant  farm  or  remote  camp, 
the  long  arm  of  the  high-power 
broadcasting  station  assures 
friendly  contact  amid  the  new 
surroundings,  whether  the  home 
receiver  be  brought  along  for 
the  purpose  or  whether  it  be  a 
portable  receiver  included  in  the 
vacation  luggage. 

Thus  with  very  few  excep- 
tions, the  established  program 

features  are  to  continue  through 
the  present  season,  for  the  pro- 

gram sponsors  realize  fully  the 

importance  of  continuity  in 
maintaining  the  public  good-will 
which  they  have  been  building 

up  from  to  week. 
While  on  the  subject  it  might 

be  well  to  say  a  word  regarding 
the  summertime  musical  fea- 

tures from  the  Radio  Corpora- 
tion of  America's  Station  WJZ, 

which,  because  of  its  far-reach- 
ing voice,  in  company  with  the 

efforts  of  its  associated  stations, 
provides  entertainment  and 
news  for  radio  listeners  scat- 

tered over  a  vast  area.  The 

popular  and  consequently  well- 
established  programs  are  to  con- 

tinue, with  but  few  exceptions, 
through  the  present  summer 
months.  Ample  musical  enter- 

tainment of  the  highest  order, 
by  way  of  orchestral  and 
vocal  selections,  instrumental 
solos,  dance  music,  vaudeville 
sketches,  and  the  like  is  assured. 
There  will  also  be  travelogue 

trips  to  famous  and  storied  vaca- 
tion lands,  and  other  popular 

features.  In  harmony  with  the 
season,  program  features  in 
most  instances  will  be  of  a  light, 
even  gay  character,  so  as  to  have 
maximum  summertime  appeal. 

Outdoor  Features 

PROGRAM  features  from  the studio,  as  well  as  from 
the  many  points  now  reached 
through  the  elaborate  and  ex- 

tensive pick-up  systems  of  Sta- 
tion WJZ  will  provide  the  same 

high  level  of  quality  maintained 
during  the  indoor  season  of  the 
year.  In  addition,  many  out- 

door concerts  will  be  broadcast 

during  the  present  season,  add- 
ing a  touch  of  novelty  to  musical 

programs.  We  have  arranged 
to  pick  up  the  United  States 
Marine  Band,  the  United  States 
Army  Band,  and  the  United 
States  Navy  Band  concerts, 
playing  in  the  outdoors,  as  well 
as  the  New  York  Philharmonic 
Orchestra  concerts. 



RADIO  AGE  for  August,  1926 The  Magazine  of  the  Hour  1 1 

Changing  the  Receiver 
to  Single  Control 

By  W.  D.  CRAFT 

NO  DOUBT  a  grea
t  many 

experimenters  have  tried 
changing  a  multi  control 

receiver  to  a  single  control,  and 
have  experienced  some  difficul- 

ty. There  are  a  great  many  fac- 
tors that  must  be  taken  into  con- 

sideration at  such  a  change,  not 
the  least  of  which  is  the  detuning 
effect  of  the  antenna  on  the  first 
radio  frequency  stage. 

It  is  my  intention  to  describe 
herein  a  method  whereby  the 
antenna  may  be  coupled  to  a 
tuned  radio  frequency  type  of 
receiver  without  any  detuning 
effect  whatever.  This  method, 
while   not   original   with   me,   I 

RF  amplification  in  this  tube. 

L1  may  be  the  primary  winding 
ordinarily  found  on  a  R.  F.  trans- 

former. Somewhat  greater  sig- 
nal strength  can  be  had  if  the 

factor  of  coupling  between  L1 
and  L2  is  improved  so  L1  should 
be  wound  right  over  top  of  L2  with the  turns  distributed  so  as  to 
cover  the  whole  of  IA  The  num- 

ber of  turns  is  dependent  on  the 
type  of  tube  used  and  the  plate 
voltage.  Between  20  and  30 
turns  is  usually  right.  The  value 

of  capacity  used  at  C1  is  not  crit- 
ical but  will  vary  under  differ- 

ent conditions  from  .0001  mfd  to 

lmfd.    When  the  ground  is  con- 

W  BEST  OF  ORDINARY 
METHODS 

Various  forms  of  coupling  the  first  R  F  tube 

was  aware  of  it  sometime  before 
it  was  applied  in  a  commercial 
receiver.  As  a  consequence,  I 
am  prepared  to  give  quite  defin- 

ite information  for  application 
and  the  results  that  may  be  ex- 

pected. I  am  not  prepared  to 
give  a  theoretical  explanation  of 
the  operation. 

In  Fig.  1  are  shown  the  vari- 
ous methods  that  have  been  used 

heretofore  with  some  notes  rel- 
ative to  performance  with  a 

single  control  receiver.  In  Fig. 
2  is  shown  the  improved  method 
mentioned  above  and  the  circuit 
of  an  ordinary  tuned  radio  fre- 

quency receiver.  The  part  left 
of  the  dotted  line  is  the  part  we 
are  concerned  with  here.  As 
may  be  seen,  an  extra  tube  is 
used.  No  gain  in  single  strength 
can  be  expected  because  it  is 
hardly  possible  that  there  is  any 

nected  to  the  positive  filament, 
this  condenser  may  be  left  out, 
but  a  great  deal  better  operation 
will  be  had  with  the  negative 
filament  grounded  and  the  con- 

denser in  place.  The  type  tube 

to  be  used  may  be  either  a  "199" 
or  a  "201  A." 

A  "199"  will  produce  ident- 

ical results  as  the  201A  with 

slightly  less  than  1/4  the  filament 
current  consumption.  When  201 
A's  are  used  in  the  rest  of  the 
set  and  a  "199"  is  to  be  used  in 
the  antenna  coupler,  a  resistance 
sufficient  to  cause  a  drop  of  3 
volts  should  be  put  in  series  with 
one  of  the  filament  leads. 

There  isn't  any  justification 
for  using  this  method  on  a  re- 

ceiver that  all  three  circuits  are 
not  to  be  tuned  simultaneously. 

However,  in  the  case  of  an  ex- 
tremely long  antenna,  it  may  be 

added  and  will  facilitate  tuning 
below  300  meters  (1000  KC). 
In  the  case  of  a  regenerative  re- 

ceiver of  the  ordinary  type  radi- 
ation will  be  minimized  by  the 

addition.  The  constants  and 
procedure  given  above  should 
be  followed. 

FROM  the  curves  taken,  the detuning  affect  of  the  an- 
tenna was  noted.  My  particu- 

lar antenna  had  the  effect  of 
loading  the  first  stage  at  waves 
from  1420  KC  to  1150  KC  and 
at  somewhat  lower  frequencies, 
the  affect  was  opposite.  These 
curves  were  not  exaggerated  in 

any  particular,  but  were  a  com- 
posite of  curves  run  on  3  manu- 

factured receivers  the  Silver  Six 

(Freed  Eisemann  NR  7,  Atwat- 
er  model  20,  Fada  125  A).  It 
is    apparent    that    my    antenna 

(Please  turn  to  page  i9) 

Schematic  of  circuit  suggested  by  author  of  this  article 
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Truly  This  is  a  Radio  Summer 
Broadcasters,  Engineers  and 
Manufacturers    Collaborate 

By  DR.  ALFRED  N.  GOLDSMITH* 
THIS,  the  fourth  summer  of

 
broadcasting,  at  last  finds 
conditions  pretty  much 

suited  to  a  genuine  radio  sum- 
mer. Indeed,  it  is  not  stretch- 

ing the  notoriously  abused  radio 
truth  to  say  that  broadcasting 

has  finally  evolved  from  a  sea- 
sonal amusement  to  an  all-year- 

round  service  that  brings  enter- 
tainment, enlightenment  and  ed- 

ucation day  in  and  day  out  to 
the  American  public  at  large. 

Psychologically,  sociologically 
and  technically,  summertime 
radio  makes  its  long  proclaimed 
debut  this  summer.  Psycholog- 

ically considered,  the  radio  de- 
votee, during  the  long  indoor 

season  has  grown  to  know  the  ra- 
dio personalities  that  have  come 

week  after  week  into  the  home 
to  entertain,  enlighten,  and  to 
educate.  The  sponsored  pro- 

grams, ensuring  the  periodic  ap- 
pearance of  certain  radio  feat- 

ures, have  taken  firm  grip  on 
the  radio  audience.  The  friend- 

ly contacts  thus  established  are 
not  to  be  broken  off  even  though 
summertime  may  usher  in  a 
new  order  of  things.  Consid- 

ered, sociologically,  or  passing 
from  the  individual  to  the  radio 
audience  at  large,  it  is  evident 
that  radio  has  become  a  very 
necessary  feature  of  everyday 
American  life.  The  public  must 
have  its  radio  program  just  as 
it  must  have  its  daily  news- 

papers, in  summer  as  well  as 
in  winter.  Technically  consid- 

ered, it  is  fortunate  that  means 
have  been  provided  whereby 
radio  service  can  be  assured  in 
summer  as  well  as  in  winter. 
There  has  been  a  vast  increase 
in  broadcasting  power.  Marked 
improvements  have  been  scored 
in  radio  receiving  sets,  making 
for  better  selectivity,  greater 
sensitivity,  and  vastly  improved 
tonal  qualities. 

Summer  Programs 

THE  foundation  of  the  broad- 
casting structure  is,  after 

all,  the  radio  program.  Hence 
any  discussion  of  summertime 
radio  must  begin  with  a  con- 

sideration of  what  broadcasters 

have  to  offer  for  those  who  lis- 
ten-in during  these  warm 

months  of  the  year. 

A  survey  of  the  entire  broad- 
casting situation  discloses  a  con- 

tinuation of  the  high  level  main- 
tained during  the  past  months 

in  the  selection  of  broadcasting 
material.  In  the  passed  season 
sponsored  programs,  with  paid 
talent,  have  come  into  promin- 

ence, in  marked  contrast  to  the 
sustaining  programs  of  the  past 
with  their  voluntary  talent.  And 
the  sponsored  program,  more 
than  any  one  other  feature,  en- 

sures the  best  of  professional 
talent,  a  well-balanced  pro- 

gram, and  a  continuity  of  ef- 
fort from  the  beginning  to  the 

end  of  the  year. 
These  program  features  so 

well  known  to  the  radio  audi- 
ence in  all  parts  of  the  country, 

will,  for  the  most  part,  continue 
on  the  usual  schedule  basis.  The 
sponsors  of  the  leading  program 
features  have  not  been  slow  to 
appreciate  the  necessity  for  this 
continuity,  lest  they  jeopardize 
the  efforts  that  have  gone  be- 

fore. So  we  are  assured  a  solid 

and  worthy  background  of  mus- 
ical entertainment  for  the  sum- 

mer's broadcasting.  Certain  it 
is  that  there  will  be  no  decline 
in  the  high  quality  that  marks 
present-day  broadcasting  from 
the  better  stations. 

Outdoor    Activities 

SUMMERTIME  not  only means  outdoor  time  for  the 
radio  audience  but  also  for  the 
studio  staff.  Program  directors 
are  keen  to  take  advantage  of 
all     possible     outdoor     events, 

sending  their  microphones  and 
pick-up  wires  far  and  wide  in 
search  of  band  music,  musical 
societies,  outdoor  orchestras 
and  so  on.  Then,  too,  the  radio 
reporters  will  be  kept  busy  all 
this  summer,  carrying  their  mi- 

crophones to  the  important 

sporting  events,  special  cere- 
monies, national  affairs  and 

other  outdoor  happenings,  furn- 
ishing up-to-the-minute  news 

and  word  pictures  to  the  radio 
audience. 

Program  directors  promise  us 
seasonal  talks,  aimed  to  inter- 

est and  to  aid  the  summertime 
audience.  There  will  be  just 
enough  of  these  talks  to  add 
variety  and  solid  value  to  the 

programs. 
There  will  be  news  bulletins, 

too.  In  fact  some  broadcasters 

plan  more  news  and  more  fre- 
quent news  bulletins,  bearing  in 

mind  that  radio,  in  many  in- 
stances, may  supplement  and 

extend  the  usefulness  of  the 

newspaper  for  those  vacation- 
ists buried  deep  in  the  remote 

camp   or  the  rural  farm. 

The  keynote  of  summertime 

programs  will  be  maximum  en- 
tertainment, in  keeping  with 

summertime  thoughts  and 
moods.  Most  broadcasters  prom- 

ise more  dance  programs,  to 
provide  plenty  of  gaiety  for 
those  who  take  their  radio  along 
with  them  to  vacation  land. 

Powerful    Signals 

FULLY  awake  to  the  neces- sity of  meeting  the  occasional 
atmospheric  interference  of  sum- 

mer, the  broadcasters,  in  their 

aim  to  provide  all-year  serv- 
ice, have  increased  the  power 

of  their  broadcasting  voices.  It 
is  most  interesting  to  note  that 
this  summer  there  is  200  kilo- 

watts more  of  broadcasting  en- 
ergy than  there  was  last  sum- 
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Douglas  torpedo  planes  operating  as  scouts  and  using  radio  for  communication  with  their  base 

Naval  Maneuvers  Show 
Many  Uses  of  Radio 

All  Means  Known  Converted 
Into  Military  Weapons 

By  G.  K.  SPENCER 

ALREADY  at  the  portals, 
 and 

even  now  entering  into  the 

-  gates  of  the  web  of  the  fu- 
ture, which  looked  so  mysterious 

a  few  years  ago,  the  United 

States  fleets  today  have  laid  the 
cornerstone  of  their  future  war 

at  sea  on  the  art  of  radio.  A 

radio,  however,  which  begins  to 

assume  staggering  proportions  in 

the  immensity  of  its  scope.  Al- 
ready linking  the  fighting  fleets, 

radio,  during  the  maneuvers  of 

1926,  one  half  of  which  are  com- 
pleted and  the  other  half  to 

be  staged  during  the  autumn 

months,  has  entered  the  province 
of  actual  combat. 

A  paralyzing  warfare,  a  rush- 
ing rapidity  of  movement,  decid- 
ing battles  in  the  confines  of  min- 

utes, has  come  upon  us,  and  none 
realize  this  more  than  the  officers 

and  radio  personnel  of  the  Navy 
of  the  United  States. 

Plans  which  call  for  the  con- 
struction of  at  least  two  full 

squadrons  of  radio-controlled 

"torpedoes,"  are  now  completed 

by  the  fleet  staff" — but  these  "tor- 
pedoes," are  merely  that  in  name 

— in  reality,  they  are  radio-con- 
trolled airplanes,  loaded  to  the 

limit  of  their  carrying  capacity 

with  explosives  of  the  most  in- 
tense power  known  to  the  mili- tary. 

Amphibian  Tanks 

BUT,  and  this  time  we  are  not 
talking  of  simply  plans,  but 

of  the  real  thing,  the  Navy  of  the 

United  States  has  placed  in  the 
water  a  fleet  of  amphibious  tanks, 

every  one  of  which  is  capable  of 
communicating  with  the  vessels 
of  the  fighting  fleet,  even  while 
they  move  shoreward  under  their 
own  power,  and  then  up  the  beach 
to  the  assault  of  enemy  works. 
By  their  radio,  they  keep  the 

fleet's  gunners  informed  of  their 
location,  so  the  fleet  may  stand  off 
at  sea  and  bombard  enemy  shore 
works,  without  danger  of  firing 
on  the  amphibious  tanks  sent 
ashore  to  destroy  exposed  enemy 

positions  and  receive  the  surren- 
ders of  enemy  forces  ready  to 

yield  to  the  fleet's  guns — also  to 
prevent  the  enemy  retreating 

with  safety.  If  the  enemy  at- 
tempts to  leave  his  shelter,  the 
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Typical  scene  in  a  U.  S.  Naval  destroyer  radio  room.      Receivers  for  all  wave  bands 
are  shown  as  well  as  spark  and  tube  transmitters 

amphibians    promptly    machine 
gun  him. 

Another  recent  naval  develop- 
ment with  radio,  has  been  the  ap- 

plication of  automatic  recording 

of  radio  messages  to  the  navy's 
aircraft.  Eventually  it  is  in- 

tended to  do  away  entirely  with 
skilled  radio  operators  in  the 

navy's  fighting  aircraft,  evolving 
a  general  system  for  naval  pilots 
and  plane  personnel  to  read  their 

commands  directly  from  an  auto- 
matic radio  instrument,  likewise 

they  will  transmit  automatic  mes- 
sages to  the  flags  under  which 

they  operate.  This  principle  has 

already  been  successfully  demon- 
strated as  practicable  during  the 

naval  operations  of  this  year,  and 
its  extention  is  simply  a  matter 
of  time. 

Profound  Effect 

WITH  these  new  radio  aids  to 
war  at  sea,  the  United 

States  fleet  entered  upon  its  sum- 
mer schedule,  and  already  within 

the  scope  of  comparatively  few 
months,  it  is  discerned  that  they 
are  to  exercise  a  profound  effect 
on  naval  tactics.  Tactics  which 

have  changed  but  little  since  the 

days  of  Nelson,  except  for  the  in- 
creased celerity  of  movement 

granted  by  the  introduction  of 

steam  are  now  feeling  the  impres- 

sion of  radio.  The  second  great 

change  of  course  in  naval  tactics, 
in  the  history  of  the  world,  is 
now  in  process  of  denoument. 

Radio  has  enabled  the  ordi- 

nance experts  of  the  navy  to  de- 

velop "indirect  fire"  to  its  ex- 
treme degree,  and  with  the  open- 

ing of  the  general  maneuvers  off 
Panama  in  the  spring,  we  found 
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the  entire  fleet  opening  battle,  and 
deliberately  blinding  itself  to  the 

enemy  by  the  use  of  smoke  blan- 
kets. Immediately  with  the 

sounding  of  the  "enemy  contact" 
alarms,  thin  wisps  of  smoke  be- 

gan to  appear  to  port  and  star- 
board, and  soon  clouded  the  entire 

horizons,  ringing  the  fleet  in  a 
vast  amphitheatre  of  murk.  To 

this  was  added  a  ceiling  of  chem- 
ical smoke  when  the  air  forces 

added  the  final  touch  to  the  scene. 

From  this  moment  onward, 

the  mighty  smoke  blanket  which 
moved  hither  and  to  upon  the 
surface  of  the  waters  was  merely 

a  blind  instrument  of  death,  di- 
rected by  only  two  sources,  and 

both  of  these  sources  are  radio 

sources. 

From  above,  the  ever-driving 
aircraft  observed  the  enemy 

movements  and  fought  enemy  air- 
craft in  order  to  secure  informa- 

tion as  to  enemy  strength.  This 
entire  intelligence  reached  the 
fleet  traveling  beneath  the  great 
surface  cloud,  by  radio.  Every 
shell  fired  was  fired  oh  a  radio 

order. 

Underwater  Signals 

THE    other    source   of   intelli- 
gence at  the  disposal  of  Ad- 

S.    Naval   direction   finder  personnel  on  post.      Great  improvements  have  been 
made  in  radio  compass  work 
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miral  S.  S.  Robinson,  was  from 

the  submarine  scouts,  each  sub- 
marine of  which  ferreted  out  the 

enemy  on  the  surface  and  beneath 
the  surface,  radioing  by  means 

of  microphonic  messages,  the  in- 
formation necessary  to  the  ad- 

miral in  command. 

The  net  result  was  that  an  ad- 
miral in  his  cabin,  with  dimly 

burning  electric  lights  about  him 
and  his  staff,  directed  a  first  class 
naval  battle  without  ever  leaving 

the  room,  even  to  go  on  the 

bridge.  The  only  utility  the  pic- 

turesque "long  glass"  or  binocu- 
lars have  today  at  sea  is  during 

the  time  between  battles,  or  in 

peace-time  cruising. 

To  this  admiral  in  his  cabin, 
with  his  staff,  a  constant  stream 
of  radio  information  sifted  from 

the  ship's  radiomen,  and  even  the 
gunnery  officer  accepted  his 
ranges  and  trajectories  from  the 

radios  of  the  over-flying  aircraft. 

In  the  air,  of  course,  a  furious 
battle  waged,  for  the  opponent, 
aware  that  the  tide  of  battle  was 

to  be  decided  in  the  air,  was  en- 
deavoring to  achieve  a  preponder- 

ancy  which  would  successfully 
prevent  the  transmission  of  radio 

information  to  that  great  dark 

mass  of  moving  vapor  on  the  sur- 
face. The  commanding  admirals 

on  the  surface,  in  their  cabins, 
would  not  know  of  the  result  of 

this  aerial  action  until  suddenly 

adequate  aerial  reports  failed,  or 
silence  resulted  from  the  nervous 
calls  of  the  surface  radiomen  for 
information  from  the  air. 

Radio  Eyes  of  Fleet 

THEN,  with  his  eyes  effectually 
put  out,  the  admiral  in  com- 

mand might  order  a  cessation  of 

smoke-making  so  that  he  might 

have  a  fighting  chance — though  it 
could  but  be  a  forlorn  hope — by 
fighting  in  stark  nudity  on  the 
surface  of  the  sea,  exposed  to  the 

enemy's  entire  air  and  surface 
forces,  themselves  protected  from 
definite  gunnery  by  their  own 
smoke  and  chemical  fogs. 

Radio,  combined  with  air,  has 
brought  this  situation  about,  and 
were  it  not  for  radio,  neither  air 
nor  any  other  auxiliary  of  the 
fleet  could  function.  There  would 

be  no  fleet — in  the  modern  sense ! 

Now,  let  us  proceed  to  the  gen- 
eral work  of  peace,  or  the  routine 

of  the  fleets  prior  to  battle. 
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When  the  fleets  proceed  to  sea 
for  a  major  cruise,  direct  radio 
from  the  mainland  to  the  forces 

ceases.  Thenceforward,  until  the 
forces  either  return  to  a  United 

States  port,  or  arrive  at  a  colonial 

port,  navy  radio  from  the  high 
powered  stations,  simply  trans- 

mits general  schedules  between 
mainland  and  colonial  ports,  the 
fleet  intercepting  all  messages 
which  carry  certain  confidential 
and  secret  code  words  attached, 
with  the  understanding  that  such 

messages  are  for  action  by  the 

fleet.  A  United  States  fleet  mov- 

ing in  the  South  Pacific  ocean, 

may  be  receiving  its  communica- 
tions from  a  schedule  being  sent 

from  San  Francisco  and  ad- 
dressed to  Hawaii  or  even  to  an 

Alaskan  station.  Conversely,  a 

northern  moving  fleet  may  re- 
ceive communications  through  a 

schedule  being  sent  from  San 
Francisco  or  San  Diego  to  Dairen, 

Canal  Zone.  This  is  done  to  pre- 
vent an  enemy  obtaining  any  in- 

dication of  the  probable  position 

or  destination  of  naval  forces  op- 
erating at  sea. 

Within  the  fleet,  itself,  a  con- 
stant   interchange    of    messages 

All  these  aircraft  are  radio  equipped  and  can  take  off  at  a  moments  notice.      Orders  are  received  by  radio  and  reports  made  by 
the  same  method.     Each  plane  has  a  man  on  radio  watch 
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Radio   compass    housing    mounted    on    upper    deck, housing Radioman    shown   before   the 

progresses  on  low-powered  instru- 
ments, until  it  is  deemed  unsafe, 

whereupon  even  low-powered 
transmission  is  stopped,  until 

battle  opens,  when  a  veritable  in- 
ferno of  radio  begins  to  fill  the 

air. 

Perhaps,  the  most  recent 
achievement  of  the  sea  forces  in 
radio  communications,  has  been 
the  transmission  on  72  meters, 

with  five  watts  input,  of  messages 
between  aircraft  operating  on  the 

Pacific  coast  and  the  Navy  De- 
partment at  Washington. 

Short  Wave  Work 

OPERATION  on  short  wave- 
lengths has  become  a  real 

practicality  in  the  navy,  and  a 

recent  naval  dispatch  was  trans- 
mitted from  Annapolis,  Mary- 

land, a  naval  high-powered  sta- 
tion, to  Admiral  Mark  Bristol, 

American  Commissioner  at  Con- 
stantinople, aboard  his  Flagship, 

the  U.  S.  S.  Scorpion,  lying  in 
Constantinople  roads,  off  the 
Sublime  Porte. 

So  advanced  has  short-wave 
transmission  become  that  the 

Naval  Alaskan  Flight  Expedition, 

operating  this  summer  in  Alaskan 
territory,  in  conjunction  with  the 

Department  of  the  Interior,  is 
making  use  of  the  short  wave 

skip-wave  method  of  communicat- 
ing with  the  battle  fleet  flagship, 

which  though  it  will  be  many  hun- 
dreds of  miles  to  the  South — in 

Californian  waters — will  have 
command  of  the  flight  expedition 

in  Alaska,  under  Naval  Lieuten- 
ant B.  H.  Wyatt. 

The  aircraft  in  Alaskan  duty 
will  use  standard  Navy  tube 
transmitters,  with  a  transmission 

range  of  1,500  miles,  in  the  rou- 
tine communications  to  the  sup- 

ply and  flag  vessels  on  the  Alas- 
kan coast,  but  the  longer  distance 

communications  will  be  by  skip- 

wave,  thus  for  the  first  time  util- 
izing the  principle  in  a  standard 

work. 

In  order  to  obviate  ruses  by 

spies  in  war-time,  the  Navy  has 
definitely  adopted  the  principle 
of  transmission  of  pictures  by 

radio,  and  signatures  will  un- 
doubtedly be  radioed  to  important 

orders  in  the  future,  as  well  as 

plans  of  enemy  bases  and  shore 

works,  as  well  as  enemy  new 

ships,  which  may  be  produced 
after  the  fleet  has  put  to  sea,  but 

which  would  prove  of  value  to  the 
units  moving  into  battle. 

Naval  radio  direction  finder  with  model  submarine  on  test  run 
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Beginner  May  Make  200  Mile 
Crystal  Receiver 
Consistent  Nightly  DX  Recep- 

tion   if  Set   Properly   Made 

MANY  re
aders  will  be 

surprised  to  learn  a 
simple  crystal  set  has 

given  a  fairly  consistent  nightly 

range  of  more  than  200  miles. 
Yet  this  is  not  unusual;  it  is 
just  the  average  performance  of 
a  well  designed  crystal  set  and 
has  been  done  repeatedly  this 

and  the  latter  part  of  last  win- 
ter. 

From  our  location  in  Niagara 
Falls,  New  York,  with  an  aerial 
and  location  no  better  than  the 

usual,  we  have  regularly  listened 
to  Pittsburgh,  200  miles  away,  to 

Springfield,  325  miles,  to  Sche- 
nectady, 250  miles  and  to  Chi- 

cago, 450  miles. 
This  record  may  seem  out  of 

the  ordinary  and  indeed  we  our- 
selves were  surprised  at  first. 

But  the  manner  in  which  the 
first  set  and  others  of  the  same 

type,  used  on  our  own  and  other 

people's  aerials  operates,  has 
convinced  us  that  the  feat  may 
be  duplicated  at  will. 

Of  course,  there  is  a  reason 
for  this  efficiency.  It  is  owing 

almost  entirely  to  the  design  of 
the  circuit  which  incorporates 

the  best  'low  loss'  ideas.  (Inci- 
dentally the  low  loss  plan,  be- 

cause of  the  absence  of  resist- 

ance-nullifying regeneration,  is 
of  far  greater  benefit  in  crystal 
than  tube  sets.) 
The  splendid  range  of  this 

circuit  and  the  admittedly  fine 
reproducing  qualities  of  crystal 
detectors  makes  this  set  desir- 

able considering  its  extreme  sim- 
plicity and  low  cost.  As  far  as 

distinctness  and  clearness  of 
tone  is  concerned,  this,  and  in 
fact  any  well  planned  crystal  set, 
is  far  superior  to  vacuum  tube 
outfits. 

Design  of  this  set  is  far 
from  being  the  result  of  a 
lucky  accident;  rather  it  is  the 

By  M.  L.  HARTMANf 
and 

JOHN  R.  MEAGHERJ 

product  of  considerable  research 
and  experimentation.  For  in  the 
early  part  of  this  year,  in  order 
to  find  the  particular  circuit  and 

arrangement  of  parts  for  a  crys- 
tal set  giving  the  very  best  re- 

sults, we  spent  considerable  time 
comparing  the  relative  merits  of 
varous  forms  of  circuits,  of  dif- 

ferent coils,  of  combinations  of 
coils  and  condensers  and  of  num- 

erous variometers.  The  arrange- 
ment finally  evolved  is  as  effic- 

ient as  can  be  made.  It  does  not 
sacrifice  volume  for  selectivity 
nor  selectivity  for  volume,  but 
combines  and  pleasingly  retains 
the  best  features  of  both. 

Briefly,  the  circuit  is  of  the  ad- 
justable auto-coupled  or  conduc- 

tive type.  The  inductance  is 
fixed  and  tuning  is  accomplished 
with  a  variable  capacity.  Tests 
have  shown  this  circuit  to  be  ful- 

ly  as   selective   as   any   and   far 

more  sensitive  than  the  majority. 
The  connections  are  shown  in 

Figure  1.  The  fixed  value  induct- 

ance— it  has  no  "dead  end" 
turns — is  very  easily  made,  con- 

sisting of  fifty  turns  of  annunci- 
ator wire  wound  in  a  single  lay- 

er, turns  side  by  side,  on  a  card- 
board, rubber  or  bakelite  form 

4"  in  diameter  and  5"  long.  An 
empty  oatmeal  container  makes 
as  good  a  form  as  any.  One 
foot  leads  should  be  left  at  each 
end  of  the  coil  for  connections 
to  the  circuit.  Annunciator  wire 

(number  18  double  cotton  cov- 
ered, paraffine  coated,  copper) 

may  be  bought  in  any  radio  or 

electrical  supply  store;  it  is  ad- 
mirably suited  for  the  purpose 

and  should  be  used.  There  is 

nothing  mysterious  about  this 
coil  and  while  it  is  not  as  impos- 

ing as  spider-web  and  basket 
wound  inductances,  out  tests 
have  shown  it  to  be  better. 

Tap  the  Coil 

TAPS  are  made  to  the  coil  at 
every  tenth  turn.    One  of  the 

best  and  easiest  methods  of  do- 

VAEIABLE 
CONDENSER. 
00025M.F.D 

CARBORUNDUM 
STABILIZING DETECTOR  UNIT 

t  Research   Directrr,  Carborundum  Co.,  N 
Falls,  N.  Y. 

1  Radio  Research  Engineer,  sarre  ccmpany. 
Fig.    1. Sketch  of  a  simple  and   well   designed   crystal   circuit, 

of  50  turns  of  bell  wire 
The   coil   consists 
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ing  this  is  to  insert  a  blunt  point 
under  a  spot  on  each  turn  that  is 
to  be  tapped  and  raising  this 
spot  slightly  above  neighboring 
turns.  The  raised  portion  may 
then  readily  be  scraped  of  its  in- 

sulation and  the  lead  soldered  to 
the  exposed  wire.  There  are  six 
leads  in  all  from  the  coil,  one  at 
each  end  and  the  four  taps  at 
the  10th,  20th,  30th  and  40th 
turns  respectively. 

If  the  wire  is  wound  tightly 
there  will  be  no  necessity  for 
coating  with  some  binding  sub- 

stance. However,  if  the  turns 
are  loose  it  is  well  to  apply  a 
coat  of  collodion,  a  few  ounces  of 
which  may  be  purchased  in  any 
drug  store.  This  should  be  done 
after  the  leads  are  soldered  in 
place. 

The  variable  condenser  should 
be  approximately  .00025  mfd. 
maximum  capacity.  This  value  is 

v««wete  nsth 

4- 

Fig.    2.      Simple   panel   layout   for  the  crystal  set 

type,  though  for  best  results  its  in  the  unit  with  a  high  resistance 
impedance  or  internal  character  neutral-point  potentiometer  hav- 
should  suit  the  impedance  of  the  ing  a  positive  and  negative  volt- 

generally  found  in  the  11  and  13  particular  headset  being  used.  It  age  range.  A  mica  insulated 
plate  types.  If  purchasing  this  should  also  bear  a  certain  rela-  shunting  condenser  is  built  in 
item,  it  would  be  well  to  specify  tion  (rather  difficult  of  exact  the  base  of  the  unit  which,  as 
a  straight  line  frequency  (S.  L.  specification)  to  the  input  im-  can  be  noted  from  the  drawings, 
F.)  type  merely  to  keep  abreast  pedance.  These  conditions  can  is  a  single  control,  single  hole 
of  the  general  popular  trend,  best  be  met  through  use  of  elec-  mounting  device. 
Actually  any  other  style  may  be    trically   controlled   Carborundum  _  . 

used   with   equally   good  results,    permanent    detector    (Carborun-  Selectivity  Kange 
The  condenser  should  be  well  dum  Stabilizing  Detector  Unit) .  A  NOTHER  Point  in  favor  of 

made  mechanically  and  electrical-  With  this  detector  the  impedance  XXthe  electrically  controlled  de- 
ly.  Price  is  not  always  a  reli-  may  be  regulated  to  match  any  tector  is  that  the  damping  effect 

able  indication  of  condenser  conditions.  Being  electrical  the  of  the  detector  on  the  tuned  cir- 
worth.  We  have  seen  and  used  control  is  positive  and  the  design  cuit  may  De  regulated  through  a 

perfectly  good  S.  L.  F.  "low  loss"  affords  smooth  adjustment  accur-  wide  range— resulting  in  an 
condensers  costing  one  dollar.  ate  to  less  than  one  thousandth  equally  wide  selectivity  range. 

The  detector  may  be   of  any    of  a  volt.     This  is  accomplished    This  works  out  in  such  a  way that  stations  spreading,  say,  ten 
degrees  over  the  tuning  dial  with 
an  ordinary  dectector,  may  be  re- 

stricted to  two  or  three  degrees 
through  proper  adjustment  of 
the  electrically  controlled  Carbor- 

undum detector  unit.  This  is 
a  particularly  valuable  feature  in 
crowded  radio  districts. 

The  coil,  the  condenser  and  the 
detector  unit  are  the  main  items. 
They,  together  with  the  panel, 
bus  wire,  binding  posts  and  in- 

ductance switch  should  be  collect- 
ed before  starting  actual  as- sembly. 

The  parts  may  be  mounted  on 
a  7"xl5"  radio  panel  or  they  may 
be  fastened  to  a  plain  shellaced 
wood  base  in  laboratory  fashion. 
The  switch  points  should  be 
placed  close  to  the  coil  in  order 
that  the  tap  leads  may  be  as 

(Please  turn  to  page  59) 

-SO    TURNS  ANNUNCIATOR 

WIRE  ,  TAPPED  EVERY  TEN. 

Fig  3. Behind    the  panel;    Showing   the   principal   parts;   variable   condenser,  coil 
and  detector  unit 
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National 

Radio  Farm 

School 
By 

SAM  
PICKARD* 

"Uncle  Bert,"  the  garden  expert,  who  will  use  radio  to  help  gardeners 

ACHIEVEMENT  of  almost 
instantaneous  dissemina- 

-  tion  of  pertinent  informa- 
tion to  the  operators  of  Amer- 

ica's fundamental  industry,  agri- 
culture, is  one  of  the  most  ef- 

fective accomplishments  of  the 
modern  century.  Yet  only  the 
fringe  of  the  real  possibility  of 
flashing  information  to  the 
American  farmers  has  been 
touched.  Numerous  factors  in 

the  past  have  made  it  inadvis- 
able for  radio  stations  to  devote 

more  than  a  few  moments  each 

day  to  the  broadcasting  of  mar- 
ket prices,  etc. ;  the  chief  of 

these  was  the  fact  that  radio 
sets  were  first  purchased  by  city 
residents,  who  were  interested 

only  in  programs  of  entertain- 
ment. With  the  rapid  increase 

in  the  number  of  receiving  sets 
throughout  the  country,  this 
situation  has  been  entirely 
changed. 

Today  about  sixty  per  cent  of 
the  nation's  population  is  on 
farms  and  in  towns  of  less  than 
5,000  population.     This  group, 

while  primarily  interested  in 

radio  programs  of  entertain- 
ment, has  expressed  its  eager- 

ness for  information  which  will 

be  helpful  in  manning  the  indus- 
try of  agriculture.  Radio  sta- 

tions could  well  afford  to  devote 
at  least  ten  per  cent  of  their 

programs  to  broadcasting  im- 
portant farm  information;  but 

how  many  stations  in  America 
are  doing  this  today? 

Warm  Response 

DURING  the  past  few  years 
several  colleges  have  flash- 

ed lectures,  brief  items  of  farm 
news,  market  quotations,  and 
other  features  to  the  farmers  of 
their  respective  states.  Those 
stations  have  received  a  warm- 

hearted response  from  the  farm- 
ers. 

The  first  organized  effort  on 
the  part  of  the  United  States 
Department  of  Agriculture  to 
reach,  by  radio,  every  corner  of 
this  vast  country  with  pertinent 
general     farming     information, 

was  made  on  February  15,  1926, 

when  a  few  experimental  fea- 
tures were  sent  to  numerous 

broadcasting  stations.  This  ef- 
fort was  so  successful  that  the 

Department  of  Agriculture  is 
now  launching  the  most  compre- 

hensive and  valuable  program 

for  all  persons  interested  in  agri- 
culture that  has  ever  been 

known  in  history.  Scientists 
and  economists  are  taking  posts 
as  teachers  and  advisers,  not  in 
colleges  where  the  enrollments 
are  necessarily  restricted,  but  in 
the  national  college  of  the  air, 
where  millions  of  people  may 
receive  the  benefit  of  their  ef- 
forts. 

The  possibility  of  revolution- 
izing farm  methods  and  placing 

America's  basic  industry  on  a 
sounder  economic  basis  is  enor- 

mous. The  national  farm  school 
can  accomplish  in  a  short  time, 
what  educators  have  hoped  to 
do  over  a  period  of  many  years. 
The  farmers  are  now  able  to  sit 

in  their  homes,  receive  assign- 
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ments  from  scientists,  and  then 
go  to  their  laboratories — the 
farms — and  carry  out  the  ex- 
periments. 

The  Organized  Plan 
IT  is  not  the  intention  of  the 

Department  of  Agriculture 
to  send  its  radio  material  out  in 
a  hit-or-miss  fashion.  Definite 
plans  for  making  direct  contacts 
with  the  farmers  have  already 
been  made.  The  farmers  are 
enrolling  for  the  air  college 
courses  indicating  their  prefer- 

ence of  stations  for  broadcasting 
the  programs.  This  step  is  es- 

sential in  order  that  the  farmers 

may  get  the  best  possible  recep- 
tion at  all  times,  as  the  preferred 

station  is  the  one  whose  energy 
reaches  the  receiver  with  the 
greatest  clearness.  The  national 
air  college  programs  will  then 
be  allotted  to  the  radio  stations 
as  requested  by  the  farmers. 

The  service  from  the  Depart- 
ment of  Agriculture  comprises 

a  dozen  different  features — all 
diversified  as  to  subject  matter 
and  method  of  presentation.  All 
of  it  will  be  popularized  and 
some  of  it  dramatized.  A  brief 
resume  of  the  program,  which 
will  begin  on  the  first  Monday 
of  October,  1926,  gives  a  gen- 

eral idea  of  the  vast  quantity  of 
valuable  information  to  be  made 
available. 

Weekly  Letter  of  Dad 

Son  at  college  writes  an  inter- 
esting letter  home  each  week 

telling  the  folks  some  of  the 
high  spots  in  his  studies  of  agri- 

This  article  is  a  pre- 
liminary one  covering  the 

scope  of  the  National 
Radio  Farm  School  which 
wall  be  inaugurated  by 
the  United  States  Depart- 

ment of  Agriculture. 

Beginning  with  the 
September  issue  of  Radio 

Age  we  will  have  an  arti- 
cle each  month  by  Milton 

S.  Eisenhauer,  of  the  De- 
partment of  Agriculture 

at  Washington,  who  will 
keep  our  readers  in  touch 
with  "Radio  on  the 

Farm". Be  sure  to  get  your 
September  copy  for  it  will 
be  a  treat. 

Editor. 

culture  which  he  believes  might 
well  be  put  into  practice  on  the 
old  home  place.  These  letters, 
which  sparkle  with  human  in- 

terest, carry  important  farming 
messages.     Those    who    follow 

Perry  Brown,  Sherman  county,  Kansas,  his  wife,  and  two  sons  listening  to  their 
set — Photo  by  U.  S.  Dept.  of  Agriculture 
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Jim's  enthusiastic  correspon- 
dence with  dad  will  have  a  treat 

to  look  forward  to  each  week. 

Infamous  Bugs  and  Rodents 

Ten-minute  talks  about  "pests 
that  are  bothering  now,"  as  told 
by  the  insects  and  rodents  them- 

selves. A  lesson  in  the  control 
and  eradication  of  those  pests 
which  cause  tremendous  loss  in 
money  and  lives  will  be  told  as 
a  fascinating  and  humorous 
story  with  the  object  of  captivat- 

ing the  attention  of  both  young- 
sters and  grown-ups. 

Chats  With  Weather  Man 
A  five-minute  discussion  each 

week  on  the  ever  interesting 
subject — weather.  These  talks 
are  popular  discussions  of 
weather  facts  and  phenomena, 
which  play  an  important  part  in 
the  daily  life  of  the  nation, 
timed  with  reference  to  giving 

the  information  practical  ap- 

plication. 
Primer  For  Town  Farmers 

This  ten-minute  weekly  feature 
should  be  one  of  the  most  pop- 

ular offered  by  the  Department 
of  Agriculture.  Those  subjects 
of  particular  interest  to  urban 
dwellers,  such  as  "Care  of  Golf 
Greens,"  "Lawns,"  "Cut  Flowers 
Culture,"  "Pruning  Shrubs  and 
Trees,"  "The  City  Garden," 
"Porch  Boxes,"  etc. 

U.  S.  Radio  Farm  School 
In  the  U.  S.  Department  of 

Agriculture  Farm  School  of  the 

Air,  the  farm  will  be  the  students' 
laboratory.  Concise,  timely  les- 

sons, which  dovetail  with  the 
daily  farm  work,  will  be  pre- 

sented in  an  attractive  style  by 

foremost  agricultural  author- 
ities. Laboratory  assignments 

will  necessitate  putting  into  prac- 
tice the  subject  matter  taught. 

Each  radio  short  course  will  be 
supplemented  with  printed  copies 
of  radio  talks  and  a  file  of  bulle- 

tins. Students,  who  regularly 
enroll  and  follow  a  lecture  course 

through  an  eight  weeks'  period 
and  report  on  one  or  more  of  the 
laboratory  assignments,  will  re- 

ceive official  recognition  of  their 
work  in  the  form  of  a  certificate 

issued  by  the  Secretary  of  Agri- 
culture and  chiefs  of  the  bureaus 

sponsoring  the  courses. 
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The  Peterson  family  and  their  neighbors  listening  to  radio.    (Morris  County,  Kansas) 
Photograph  by  courtesy  U.  S.  Dept.  of  Agriculture 

The  national  college  of  the  air 

will  deal  with  all  phases  of  live- 
stock, poultry  and  dairy  prob- 
lems. Twenty-four  short  courses, 

of  eight  lessons  each  will  be  of- 
fered. The  only  entrance  re- 

quisites are  ambition  and  a  radio 
set.  A  million  enrollment  blanks 
will  be  distributed  to  farmers 
during  the  summer  and  fall. 
Prospective  students  will  be  asked 
to  designate  stations  from  which 
they  wish  to  hear  the  livestock 
lessons. 

Housekeepers'  Chat 
An  informal  daily  15-minute 

program  featuring:  (1)  Ques- 
tions Women  Are  Asking;  (2) 

What  Shall  I  Have  for  Dinner?; 
(3)  Backyard  Gossip.  Answers 

to  all  pertinent  questions  of  gen- 
eral interest  to  housewives ;  a  sug- 

gestion in  response  to  that  old 
problem,  what  to  cook  expressed 
in  terms  of  menus  for  the  food 

requirements  of  an  average  fam- 
ily ;  and  last,  a  little  personal  con- 

sultation on  those  important 
household  subjects  such  as  nutri- 

tion, clothing,  health,  decorations, 
etc. 

Fifty  Farm  Flashes 

Each  flash  includes  a  timely, 

practical  farmer's  question,  an- 
swered concisely,  clearly,  and 

completely.  Approximately  twen- 
ty minutes  are  required  for 

broadcasting   the    questions    and 

answers.  A  different  subject  is 
treated  on  each  of  the  five  broad- 

casting days  of  the  week,  in  or- 
der that  farmers  may  listen  in 

for  the  program  dealing  with  the 
subjects  in  which  they  are  most 

interested.  The  farm-flash  pro- 
gram is:  Monday,  livestock; 

Tuesday,  crops  and  soils;  Wed- 
nesday, poultry ;  Thursday,  fruits 

and  vegetables;  Friday,  dairying. 
The  question  and  answer  method 
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of  presenting  important  timely 
information  is  probably  the  most 
successful  that  has  as  yet  been 
used  in  radio  broadcasting. 

The  services  described  are  fur- 
nished free  of  charge  to  the 

broadcasting  stations  chosen  by 
the  farmers  and  the  Department 
of  Agriculture  for  flashing  the 
information.  While  the  scien- 

tific facts  are  not  distorted  in  any 
way,  experienced  editors  in  the 
Department  adapt  material  to 
that  exacting  form  necessary  for 
effective  radio  presentation. 

Direct  Contacts 

THOUSANDS  of  direct  con- tacts will  be  made  with  the 

farmers  through  the  U.  S.  De- 
partment of  Agriculture  Farm 

School  of  the  Air.  In  many  in- 
stances radio  stations  will  co- 
operate with  state  agricultural 

colleges,  thus  supplementing 

material  contributed  by  the  De- 
partment of  Agriculture. 

More  than  one  hundred  broad- 
casting stations  have  already 

utilized  one  or  more  services  from 

the  Department  of  Agriculture. 
Practically  every  section  of  the 
country  has  been  benefited  by 

these  utility  programs.  The  De- 
partment is  now  working  in  co- 
operation with  various  agencies 

with  the  object  of  stimulating  a 

widespread  increase  in  the  num- 
ber of  receiving  sets  on  farms. 

Sam  Pickard,  newly  appointed  Chief  of  Radio  Service  of  the  U.  S. 
Agriculture,  and  an  idea  of  the  mail  received  asking  agricultural  ad 

be  given  by  radio 

Department  of 
vice,  which  will 
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Radio  is  Now  Utilized  As  Mine  Gas 
PITTSBURGH,  PA.—

 An  im- 
portant use  for  radio  in 

safety  work  has  been  devel- 
oped. It  is  now  being  applied 

in  its  simplest  form  to  the  safe- 
guarding of  miners  in  coal  fields 

against  the  destructive  and  dead- 
ly effects  of  gas  accumulation. 

The  presence  of  gas  in  dangerous 

quantities  is  indicated  by  this 
radio  device.  It  has  a  sensitive 

relay  apparatus  which  actuates 

warning  alarms  that  will  permit 
the  clearing  of  the  affected  areas 

or  the  entire  mine  of  the  operat- 
ing personnel  if  the  ventilating 

system  cannot  relieve  the  danger- 
ous congestion  that  is  likely  to 

result  in  explosions  and  fire  at 
any  moment. 

Chief   Causes 

I^HE  two  principal  contribu- 
.  tory  causes  of  mine  disasters 

are  the  explosions  of  methame 
gas  and  the  ignition  of  fine  coal 
dust  which  saturates  the  air. 

The  latter  is  particularly  high 
after  a  number  of  shots  have 

been  fired  baring  new  faces  of 
coal  in  the  numerous  galleries  of 
the  operation.  This  freshly  mined 
coal  dust  when  ignited  explodes 
with  incredible  violence,  wreck- 

ing everything  in  its  path  and 
spreads  with  unbelievable  rapid- 

ity from  shaft  to  shaft  until  the 
entire  mine  is  a  total  wreck. 
The  devastating  effects  and  loss 
of  life  are  only  too  well  recorded 
in  news  accounts  to  need  repeti- 

tion here,  and  while  the  records 
show  that  fatalities  from  this 

source  represent  only  a  small 
percentage  of  death  from  ac- 

cident in  mines  the  toll  is  one 
that  scientists  believe  can  be 

eliminated,  reducing  the  miner's 
risk  to  a  minimum.  With  the 
acts  of  nature  under  which  head- 

ing mine  explosions  are  generally 

considered  removed,  the  miner's 
own  carelessness  will  be  prac- 

tically the  only  element  against 
which  he  has  to  guard — which, 
incidentally,  is  responsible  for 
the  greater  part  of  mine  deaths. 
Based  upon  the  principle  of 
the  electrical  conductivity  of 
various  gases  this  radio  adap- 

tation brings   into   use  the   sim- 

Detector 

plest  of  radio  circuits  consisting 

of  nothing  more  than  an  air  con- 
denser, a  vacuum  tube,  a  sensitive 

relay  and  alarm  bells.  The  prin- 
ciple on  which  the  condenser 

works  makes  this  possible.  The 
plates  are  charged  with  electric 
energy  that  is  discharged  only 
when  the  current  stored  is  of  suf- 

ficient strength  to  break  down  the 

dielectric  properties  *of  the  medi- 
um separating  these  plates,  or 

when  the  dielectric  itself  changes 
to  one  of  greater  conductivity, 

permitting  the  condenser  to  dis- 
charge its  stored  energy.  It  is 

on  the  latter  principle,  the 
change  of  the  dielectric  medium, 
that  the  mine  gas  detector  works. 
The  air  condenser  in  this  instru- 

ment is  inserted  in  a  small  duct 

through  which  air  is  pumped  or 
drawn  from  various  parts  of  the 
mine,  each  particular  gallery 

having  its  own  separate  gas  de- 
tector unit.  These  units  will  be 

located  on  the  surface  of  the 

earth  as  part  of  the  fan  and  ven- 
tilating control  equipment. 

While  the  air  passing  through 
the  condenser  is  clear  of  gas  the 
circuit  remains  open,  but  when 
the  air  comes  through  carrying 

coal  dust  in  finely  divided  par- 
ticles the  ionization  of  the  atmos- 
phere between  the  plates  of  the 

charged  condenser  becomes  more 
perfect  depending  upon  the 
amount  of  dust  suspended  in  the 

air,  until  the  condenser  dis- 
charges. The  frequency  of  the 

discharge  depends  entirely  upon 
the  amount  of  dust  in  suspension. 
Each  discharge  of  the  condenser 
is  accompanied  by  a  closing  of 
the  relay  circuit  that  rings  the 
bell.  The  rate  at  which  the  bell 

rings  gives  a  reliable  check  on  the 
change  of  conditions  below  so 
that  the  operator  in  charge  of  the 
control  board  can  regulate  the 
ventilating  system  to  relieve  the 
condition  before  it  becomes  a 

menace  by  either  drawing  out 
the  air  or  forcing  a  fresh  draft 
to  dissipate  it. 

With     the     large,     high-speed 

fans  now  used  in  mines  it  is  pos- 
sible to  change  between  300,000 

and  400,000  cubic  feet  of  air  a 
minute.  They  work  in  either  di- 

rection equally  well  and  either 
force  the  air  down  or  draw  it  out 

of  the  mines  to  suit  the  exigen- 
cies of  the  occasion. 

Other  Problems 

THE  separation  of  the  plates of  the  condenser  is  dictated 

by  physicists,  chemists  and  min- 
ing engineers,  who  have  deter- 

mined when  the  percentage  of 
dust  and  gas  assumes  dangerous 

proportions.  The  problem  of  de- 
tecting various  amounts  of  per- 

centages of  dust  nearing  the  dan- 
ger point  was  comparatively  sim- 

ple. The  gases  that  are  lighter 
than  air  present  other  problems 

that  are  now  the  subject  of  re- 
search, and  it  is  hoped  by  min- 

ing engineers  that  their  detection 
will  be  as  positive  and  reliable  as 
that  of  the  dust  hazard.  In  the 

lighter  than  air  class  comes  the 
carburetted  hydrogen  group,  bet- 

ter known  as  marsh  gas,  the  re- 
sult of  decaying  vegetation. 

Once  the  constants  of  the  vari- 
ous gases  have  been  satisfactor- 
ily established,  engineers  are  of 

the  belief  that  one  of  the  mine's 
greatest  hazards  will  be  removed 
and  leave  only  the  very  visible 
signs  of  impending  disaster  for 
miners  to  contend  with,  such  as 
falling  roofs,  which  are  usually 
preceded  by  cracks  and  flaking  off 
of  small  pieces  as  well  as  bulging 

timbers  and  other  signs  that  min- 
ers understand. 

In  the  not  far  distant  future 
radio  will  find  more  uses  in  the 
industrial  world  as  we  scratch 

deeper  the  surface  of  the  subject 
which  today  is  just  growing  out 
of  the  novelty  stage.  This  latter 
statement  will  undoubtedly  raise 
objections  from  many  who  think 

radio  a  perfect  science  in  its  pres- 
ent stage.  The  potentialities  of 

radio  are  unlimited,  as  it  goes 
back  to  the  fundamentals  and 
deals  with  electrons,  the  little 

particles  that  make  possible  dis- 
charge of  energy  across  the  gap 

of  the  gas  detector,  an  action 
that  is  positive  and  unfailing. 
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When  Broadway 
Came  to  Main  St. 

Listeners  Outlook  Broad- 
ened   Through  Medium 

of  Loudspeaker 
By 

DOROTHY  

BRISTER  
STAFFORD 

"Oh,  East  is  East  and  West  is 
West,  and  never  the  twain  shall 
meet, 

But  there  is  neither  East  nor 
West,  Border  nor  Breed  nor 

Birth,—" 

SINCE  the  dawning  of  rad
io 

broadcasting — if  one  has 
the  temerity  to  take  liberties 

with  the  oft-quoted  poet,  who  was 
writing  about  something  entirely 
different  back  in  1902.  But  the 
lines  do  seem  so  perfectly  adapted 
to  radio.  Distance  is  swept  away, 
the  East  is  brought  West,  the 
South  goes  in  all  directions,  one 
class  is  learning  about  another 
class,  rooted  prejudices  are  swept 
away  over  night;  the  urban  and 
the  bucolic,  the  ridiculous  and  the 

Norman    E.    Brokenshire,    announcer    at 
WJZ,    who    has    broadcast    some    of   the 
most  important  features  put  on  by  that 

station 

sublime,  the  best  and  the  worst 
are  all  churned  up  together  in 
this  modern  maelstrom,  which, 
for  want  of  a  better  name,  we  call 
radio  broadcasting. 

No  wonder  the  new  listener  is 

befuddled,  bewildered  and  often- 
times discouraged  before  he  gets 

the  maze  charted  and  is  able  to 
steer  an  understanding  course 
through  the  turbulent  sea  that  en- 

gulfs him  the  first  time  he  experi- 
ments with  his  radio  set.  It  has 

grown  so  rapidly — this  baby 
wonder — and  the  keen,  young 
minds  that  are  ever  on  the  alert 
to  provide  provender  for  every 
possible  taste  represented  in  their 
huge  audience  have  functioned  so 
lavishly  that  the  result  is  beyond 
the  wildest  dreams  of  the  early 
broadcasters. 

But  to  us  it  is  not  alone  the 
features  that  are  designed  pri- 

marily as  educational  that  count, 
it  is  the  unconscious  absorption 
by  the  radio  listener  of  modes  and 
customs  of  which  he  has  hereto- 

fore lived  in  ignorance,  that  is  so 
interesting.  He  is  picking  up 
things  about  life  as  it  is  lived, 
through  his  radio  set,  which, 
while  they  may  not  give  him  a 
greater  mental  or  moral  stimulus, 
certainly  are  broadening  his  out- 

look upon  existence  to  an  extent 
he  could  not  possibly  achieve  in 
any  other  way  than  by  the  read- 

ing of  books. 
What  Public  Wants 

AND  one  has  but  to  stop  and -  blink  for  a  minute  at  the 
overwhelming  display  of  lurid 
magazines  that  sprouts  forth  on 
every  corner  cigar-stand,  that 
blocks   one's   entrance  to   every 

Milton  J.  Cross,  chief  announcer  of  WJZ 

drug  store,  and  even  overflows 
into  the  shoe  shining  shops,  to 
realize  that  the  American  today 
is  not  a  reader  of  books.  He 
seems  to  demand  in  his  literature 
— if  such  it  can  be  called — a  por- 

trayal of  a  hectic,  neurotic  life 
such  as  never  was  lived  on  land 

or  sea,  and  something  as  far  re- 
moved from  his  normal  existence 

as  the  imagination  of  the  fiction- 
eers  can  produce.  Anything  with- 

in the  bounds  of  reason  bores  him 
to  distraction,  and  he  refuses  to 
read  it.  Even  the  yellowest  mem- 

bers of  the  press  are  now  passed 
up  for  the  omnipresent  tabloid, 
with  its  distorted,  perverted  pic- 

torial handling  of  the  news.  So 
where  is  a  citizen  of  this  great 
commonwealth  to  get  an  idea  of 
the  life  of  his  neighbors  if  not 
from  his  radio  set?  If  he  hears 
good  music  and  instructive  talks 
he  must  know  that  somewhere 
there  are  people  who  appreciate 
that  sort  of  thing,  and  if  he  has 
a  brain  at  all,  he  may  be  moved 
to  find  out  what  it  is  all  about. 
On  the  other  hand,  if  he  is  a  se- 

vere, hide-bound,  solemn  fellow, 
and  his  radio  set  brings  him  an 
inkling  of  the  lighter  things  of 
life,  something  is  accomplished 
there,  for  he  will  have  a  broader, 
more  tolerant  view  of  his  fellow 
man,  and  particularly  a  better 
understanding  of  the  younger 
minds  about  him.  We  have  all 

noted  cases  like  that  of  the  old- 
fashioned,  careful  mother,  who 
feared  the  radio  was  going  to  cor- 
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rupt  the  minds  of  her  children, 
and  who  now,  almost  any  night  at 

ten  o'clock,  can  be  found  rolling 
up  the  rugs  to  dance  to  the  strains 
of  some  popular  orchestra. 

And  one  of  the  most  singular 
things  about  the  situation  is  that 
listeners  of  a  certain  class  are 

not  wildly  enthusiastic  over  the 
broadcasts  that  are  planned  es- 

pecially for  them.  They  are  look- 
ing— as  in  their  fiction — for  a 

kind  of  life  they  are  unfamiliar 
with.  The  city  dweller,  sur- 

rounded as  he  is  by  the  best  en- 
tertainment the  country  can  pro- 

duce, is  likely  to  angle  for  the 
remote  station,  in  the  hope  of 

running  across  something  differ- 
ent, and  vice  versa. 

Uncle  Perks  Up 

]~T  was  one  of  the  first  really 
J-  bright '  spring  days,  and  we 
had  driven  out  to  the  farm  to  see 

how  Uncle  John's  rheumatism 
had  survived  the  winter.  He 

greeted  us  with  a  great  deal  of 
satisfaction,  and  said: 

"Now  you  can  tell  us  what  a 
supper-club  is." 

"Why,  Uncle  John,  when  did 
you  get  a  radio  set?"  we  asked. 
His  blue  eyes  twinkled,  "And  how 
did  you  know  we  had  one?" 

"Where  else  would  an  old  in- 
nocent like  you  hear  about  sup- 

per-clubs?" And  then  in  the  sit- 
ting-room, enthroned  upon  the 

wide  window-seat,  looking  out 

across  Uncle  John's  broad  acres, 
we  found  what  he  called  his 

"humdinger."  And  it  surely 
was.  No  two-tube  mail  order  set 
for  Uncle  John.  With  high-pow- 

ered cars  in  the  barn,  the  latest 

gadgets  in  farm  and  dairy  ma- 
chinery, all  modern  kitchen  im- 

provements for  Aunt  Hetty — 
when  he  started  out  to  buy  a  radio 

set,  he  got  one.  He  proudly  dis- 
played all  its  shiny  insides,  its 

power  tubes  and  up  to  the  minute 
condensers,  and  produced  a  sheet 

of  butcher's  paper  with  what 
looked  like  the  radio  call  book 

transferred  in  his  neat  writing, 
which  he  proudly  informed  us 
was  his  log.  He  had  heard  sta- 

tions we  didn't  know  existed,  and 
sitting  cozily  in  the  midst  of  his 
own  wide  domain  he  knew  noth- 

ing of  the  interference  from  steel 
buildings,  electric  power  and 
neighboring  sets  that  exists  for 

all  us  city-bound  listeners. 

"It's  changed  our  whole  way  of 

living,"  said  Aunt  Hetty.  "All 
winter  Pa  has  been  taking  a  nap 
as  soon  as  the  men  bring  up  the 

evening's  milk,  and  then  we  sit 
up  till  scandalous  hours.  But, 

my,  we've  had  lots  of  nice  eve- 
nings. I  don't  know  what  we 

ever  did  before  we  got  it." 
Then  we  took  up  the  business 

of  supper-clubs.  We  found  that 
Uncle  John,  by  one  of  those 
strange  perversities  of  which  the 
human  mind  is  capable,  instead 
of  being  attracted  by  the  sort  of 
music  with  which  he  could  rea- 

George  Olsen,  leader  of  the  Hotel  Penn- 
sylvania    Grill     Room     Orchestra,     who 

broadcast  through  WJZ 

sonably  be  expected  to  be  fa- 
miliar, had  become  fascinated  by 

the  type  associated  with  the  wild 
night  life  of  great  cities,  and  had 
spent  most  of  his  winter  listening 
to  it.  He  knew  every  jazz  hit  of 
1925,  and  had  formed  opinions 

and  prejudices  regarding  the  per- 
formers that  seemed  wholly  out 

of  accord  with  the  normal  work- 

ings of  the  mind  of  a  Presby- 
terian deacon  who  had  never  vis- 

ited a  really  large  city  in  his  life. 

"After  he  gets  the  market  re- 
port and  listens  to  all  the  speak- 

ing about  politics,  he  won't  listen 
to  anything  but  New  York  City," 
said  Aunt  Hetty,  "and  while  some 
of  it's  nice  I'd  rather  hear  the 
old-fashioned  tunes  oftener." 

Listen  to  Jazz 

RECALLING  how  many  "old- fashioned    tunes"    we    had 
heard  from  the  city  the  past  win- 

The  Magazine  of  the  Hour 

ter,  and  the  many  programs  de- 
signed by  ambitious  directors 

with  her  type  of  listener  in  mind, 
we  wondered  just  where  Aunt 
Hetty  had  been  dialing.  And 
while  we  endeavored  to  clear  up 

some  of  Uncle  John's  erroneous 
ideas  in  regard  to  supper  clubs, 

we  couldn't  think  of  anything 
more  incongruous  than  the  pic- 

ture of  those  nights  that  pre- 
sented itself. 

The  quiet,  peaceful  farmhouse 
— Uncle  John,  with  his  pipe  on 
one  side  of  the  base-burner,  with 
old  Sport,  dreaming  of  rabbits  at 
his  feet ;  Aunt  Hetty  on  the  other, 
the  cat  purring  cozily  in  her  lap, 
and  her  fingers  busy  with  the 
everlasting  pillowcase  lace  she 
has  been  knitting  ever  since  we 

could  remember,  listening  to — 
what?  To  the  wailing  of  clari- 

nets and  the  twang  of  banjos  in 
the  hands  of  eight  or  ten  dapper 

young  men,  with  heads  shining 
like  trained  seals,  with  the  best 
tied  ties  north  of  Times  Square 
and  weekly  incomes  from  their 
nimble  fingers  and  flexible  lips 
equal  to  the  returns  from  Uncle 

John's  wheat  yield  for  the  entire 
year.  And  the  surroundings  of 
the  entertainers,  as  they  thumped 
and  tooted  and  jazzed  and 
rhythmed, — was  there  any  way 
of  picturing  the  scene  to  the  cou- 

ple listening  far  off  in  the  middle 
west?  The  gleam  of  white  shoul- 

ders, the  flash  of  golden  hosiery, 
the  wild  abandon  of  the  Charles- 

ton— the  whole  milling  mass 
glimpsed  dimly  through  the 
smoke, — the  combined  odors  of 

quelques  fleurs,  Russian  cigar- 
ettes, French  cigarettes,  home- 
grown cigarettes,  gin — what  was 

the  use?  The  quiet  farmer  who 
had  spent  his  days  in  peaceful 
fields  among  gentle-eyed  cattle 
could  never  see  it. 

"Well,  by  cracky,  I'd  like  to  go 

to  one  of  those  places,"  was  Uncle 
John's  comment,  "though  I  don't 
see  how  they  get  people  to  pay 

for  just  sittin'  down  at  a  table. 
Joe  Reynold's  girl  sent  him  a  pic- 

ture of  the  Pennsylvania  Hotel, 
but  I  told  him  I  heard  their  band 

playin'  every  night  or  so  right 

here  at  home." Uncle  John,  of  course,  could 
have  lived  and  died  very  happily 

in  ignorance  that  a  life  so  entirely 
(Please    turn    to    joage   46) 
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Baltimore  s  New  Station 

A — Here  we  have  the  WBAL  Trio  which  has  recently  become  a  regular  musical  feature  at  Baltimore's  super-power  station. 
Reading  from  left  to  right  are:     Celia  Brace,  violinist,  Florence  Walden  Otey,  pianist  and  Helene  Broemer,  'cellist. 
These  artists  may  be  heard  every  Friday  night  from  9  to  10  p.  m. 

B — H.  J.  Peterman,  leader  of  the  U.  S.    Naval  Academy  Band.     This  band  broadcasts  from  WBAL  on  Tuesday  nights  from 
9  to  10  p.  m. 

C — Program  supervisors  are  not  usually  artists  themselves,  but  in  this  case  we  note  an  exception.     Gustav  Klemm  in 
addition  to  supervising  the  WBAL  programs  is  conductor  of  that  station's  concert  orchestra. 

D — Two  of  the  staff  announcers  of  the  Baltimore  station  are  shown  above.     Seated  is  Stanley  W.  Barnett  and  James 
Wilkinson  is  standing.     The  former  is  also  the  studio  manager  of  WBAL. 
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San  Diego 
Now  Has 

Broadcasting 
Station 

By  EDNA  DEXTER 

IT  was  a  tense  dramatic  mo
- 

ment. Radio  fans  gathered 

eagerly  about  their  sets. 
Watches  were  consulted  every 
few  minutes.  Then,  with  a  throb 
of  excitement,  a  sound  broke  the 
stillness.  The  great  moment  had 
come.  San  Diego  was  on  the 
air! 

All  this  took  place  on  March 
27,  the  opening  day  of  San 

Diego's  first  broadcasting  station. 
For  weeks  the  public  was  kept 
informed  of  the  expected  event, 
and  the  program  that  marked 
the  first  entertainment  was  some- 

thing that  local  radio  fans  will 
long  remember. 

The  celebrated  "Uncle  John"  of 

-fjPi 

• 

Operating  Room  of  Station  KFSD 

KHJ  Los  Angeles  was  the  guest 
announcer.  There  were  speeches 

by  the  mayor;  Admiral  H.  Rob- 
ertson of  the  11th  Naval  District; 

the  president  of  the  Chamber  of 
Commerce;   and   prominent  men 

Studio  of  Station  KFSD 

from  various  organizations.  The 
entertainers  represented  the  best 

talent  of  the  city,  and  the  num- 
bers lasted  till  past  midnight. 

Station  KFSD  is  operated  by 
the  Airfan  Radio  Corporation, 
and  is  located  on  the  roof  of  the 

luxurious  Grant  Hotel.  A  spe- 
cially designed  studio,  each  room 

of  which  is  padded  with  noise- 
proof celotex,  and  further  pro- 
tected by  heavy  velvet  hangings 

and  tapestries,  houses  the  $30,- 
000  enterprise. 

The  enthusiasm  with  which  the 

public-spirited  citizens  greeted 
the  news  of  a  high  powered  radio 
broadcasting  station  can  easily 
be  understood.  It  will  now  be 

possible  to  tell  millions  of  radio 
fans  about  San  Diego,  the  Silver 

Gate  City.  A  new  avenue  of  pub- 
licity has  been  opened,  which  will 

indirectly  benefit  every  activity 

throughout  the  county.  The  es- 
tablishing of  a  broadcasting  sta- 

tion also  insures  the  many  ad- 
vantages resulting  from  a  new 

industry. 

Benefits  San  Diego 

COMMENTING  on  this,  Hal  C. 
Rogers,  president  and  gen- 
eral manager  of  the  Airfan  Radio 

Corporation  says: 
"San  Diego  is   deriving  more 

(Please    turn   to   page   50) 
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Stories  the  Studio 
Microphone  Relates 
Coolidge  Cool;  Grange  Modest, 
Bugs  Baer  Sad  and  Duke  Wild 

By  GWEN  WAGNER 

IT'S  barely  possible,  of  course, 
that  you  don't  care  what  goes 
on  on  the  other  side  of  the 

microphone.  It's  barely  possible 
that  you  wouldn't  give  a  hoot  to 
know  whether  your  favorite 
movie  actor  was  paralyzed  with 
fright  the  first  time  he  faced  the 
microphone  or  whether  he  walked 
in  and  confronted  the  instrument 

with  as  much  aplomb  as  he  ever 
did  the  camera. 

I  say  it's  barely  possible,  but 
hardly  probable.  Breathes  there 
a  radio  fan  with  soul  so  dead  that 

to  himself  he  hath  not  said,  "Won- 
der what  that  guy's  like  anyway? 

What  makes  his  voice  sound  like 

that?  Is  he  scared  or  is  that  the 

way  he  talks  all  the  time?" 
For  your  easier  identification, 

this  story  will  concern  itself  with 
references  to  the  great  and  the 
near  great.  How  they  conduct 
themselves  before  the  micro- 

phone. What  their  studio  man- 
ners are. 

You've  probably  been  told,  time 

Crown  Prince  Paul  of  Greece 

and  again,  that  everybody  who 
faces  the  microphone  for  the  first 
time  is  scared  to  death.  That 

isn't  true.  Maybe  most  people 
are  scared  to  death  but  a  few  of 

them  aren't. Cal  Is  Cool 

FOR  example,  there's  Calvin Coolidge,  president  of  the 

United  States.  I'm  told  he  was  as 
cool  as  the  well-known,  though 
slightly  indigestible  cucumber  at 
his  first  appearance  before  the 
microphone.  He  hemmed  not, 
neither  did  he  haw.  He  delivered 

his  address  in  an  even,  steady 
voice  that  went  over  the  air  with 

every  vowel  and  consonant  in- 
tact. Indeed,  I  am  told  that  his 

radio  talks  are  far  more  impres- 
sive than  those  he  makes  in  per- 
son before  an  audience. 

Senator  Walsh,  of  Montana,  is 
another  cool  one  at  the  micro- 

phone and  a  gentleman  whose 
voice  has  broadcasting  qualities 
surpassed  by  none. 

Buck  Jones,  movie  star,  was 

pronounced  a  "swell  fellow"  in the  studio  from  which  he  first 
broadcast.  True,  he  arrived  at 
the  studio  laden  down  with  dia- 

monds of  every  size,  shape  and 
description  but  even  their  dazzle 

couldn't  put  Buck's  undeniable 
manliness  in  the  shade. 
Somebody  or  other  (maybe 

Buck  himself  or  maybe  his  press 
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agent),  had  provided  notes  for 
the  occasion.  Buck,  of  course, 
was  merely  to  read  them  off  in 
front  of  the  microphone.  Buck 
started  out  all  right  but  he 

hadn't  been  on  the  air  sixty  sec- 
onds until  he  became  so  enthus- 

iastic he  threw  his  notes  away 
and  never  looked  at  them  again. 
He  delivered  one  of  the  most  in- 

teresting talks  ever  reported  by 
this  particular  station. 

The  Unexpected 

i  i  T)  UGS"  BAER,  famous  news- 
-D  paper  writer  and  humorist, 

let  loose  a  veritable  tornado  of 
wise  cracks  before  his  turn  at  the 
microphone.  He  laughed  and 

jested  and  did  everything  any- 
body would  want,  and  expect,  a 

humorist  to  do.  He  even  dis- 
played his  prowess  as  a  wrestler 

before  an  admiring,  if  amazed 
studio  crowd. 
And  then  Mr.  Baer  took  his 

place  before  the  microphone.  The 
whole  studio  held  its  breath, 
waiting  to  hear  the  wisest  of  wise 
cracks  fall  from  the  lips  of  Mr. 
Baer.  And  did  Mr.  Baer  choose 

to  be  funny  before  the  micro- 
phone? He  did  not.  Mr.  Baer 

went  in  for  something  rather 
vaguely  and  mournfully  entitled 

"A  Pauper's  Will,"  a  piece  so  bla- 
tantly sad  that  by  the  time  he  was 

finished  everybody  was  ready  to 
break  right  down  and  bawl. 
The  Crown  Prince  Paul  of 

Greece  arrived  with  a  full  staff  of 
attendants,  some  eight  or  ten  in 
number.  He  was  early  and  while 
he  waited,  his  majesty  must  have 
a  cigarette.  But  ah!  He  had  no 
match.  He  made  this  fact  known 

with  a  quiet  and  inconspicuous 
request  for  one.  Immediately  the 
whole  staff  of  attendants  rose. 

They  scrambled  over  each  other 
trying  to  get  to  the  prince  with 
a  match.  At  last  someone  did  and 

the  prince  puffed  contentedly 
while  he  awaited  his  turn. 

It  might  be  interesting  to  know 
that  the  prince  was  consumed 
with  curiosity  about  the  radio 

broadcasting  set  and  its  manipu- 
lation. He  went  around  and 

touched  it  speculatively  with  his 
finger,  exactly  as  a  small  boy 

might.  He  must  have  been  pro- 
foundly in  awe  of  the  microphone 

because  he  faced  the  mirror  and 
adjusted  his  monocle  before  he 
went  on.     Permission  had  been 

given  him  to  speak  a  few  words 
in  his  own  tongue  to  his  country- 

men but  he  became  so  excited  and 
nervous  before  the  microphone 
that  he  forgot  it  entirely. 

M.  S.  Szymczak  is  a  professor 

of  philosophy  in  the  De  Paul  Uni- 
versity, Chicago,  and  while,  in 

line  with  his  duties,  he  often  in- 
structs students  in  public  speak- 

ing, etc.,  he  himself  does  some 
very  unnecessary  things  before 
the  microphone.  For  example,  he 
gestures  dramatically  throughout 
his  talks.  For  that  matter,  a 

great  many  speakers  do. 

Talks  Her  Way  Out 

STATUESQUE  and  beautiful 
Ethel  Barrymore  was  scared 

in  the  studio  but  she  kept  her 
head.  She  talked  herself  out  of 

the  place.  She  said  she  was 
pleased  with  this  and  she  was 

pleased  with  that  and  before  any- 
one could  recover  from  this  over- 

flow of  compliments,  Miss  Bar- 
rymore had  pleased  to  vanish 

from  the  studio. 

The  Duke  de  Travise,  a  French 
nobleman,  handed  one  bright 
young  radio  announcer  a  good 
hard  jolt.  The  duke  went  through 
his  little  piece  before  the  micro- 

phone all  right  but  when  it  was 
over  he  charged  out  of  the  studio 
into  the  next  room  wherein  a 

radio   receiving   set   was   turned 
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on.  Some  music  was  being 

broadcast.  The  duke  listened  at- 
tentively and  then  turned  and 

addressed  the  young  announcer 
who  had  followed  him  to  discover 

the  reason  for  the  duke's  haste. 
"Very  nice,"  volunteered  the 

duke  anent  the  music  which  was 

coming  over  the  air. 
The  announcer  admitted  it. 

Still  the  duke  listened  with,  per- 
haps, a  more  profound  attention 

than  was  absolutely  necessary. 
In  fact,  his  air  was  that  of  one 

listening  to  one  thing  and  wait- 
ing for  something  else.  At  last, 

in  apparent  desperation  he  turned 
to  the  young  announcer. 

"When,"  he  demanded  in  no 

uncertain  syllables,  "does  my 

speech  go  on?" Modest  Red 

WHEN  Red  Grange  made  his first  appearance  before  the 
microphone  he  brought  his  gang 
with  him.  His  manager  was 
there.  Some  of  his  team  mates 

were  there.  Some  of  his  ad- 
mirers were  there.  And  not  a 

few  of  those  who  always  and 
eternally  bask  in  the  reflected 
glory  of  some  personage  without, 
apparently,  having  any  reason 
for  doing  so. 

Grange,  however,  appeared  the 
least    important    of    the    entire 

(Please    turn    to    page   U8) 

Bugs  Baer 
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Receiver,  Transmitter  and  Wavemeter 
for  the  Short  Wavelengths 

Low  Power  Telegraph  Set 
Designed  For  Wet  or  Dry 
B    Battery    Operation 

SHORT  waves,  on  th
e  order 

of  20  to  80  meters  and  even 

lower,  which  were  five  years 
ago  considered  impractical  for 
transmission  purposes,  have  now 
by  research  on  the  part  of  the 
amateurs  and  the  communication 

interests  become  so  well  known 

for  their  distance  propensities, 

that  anyone  with  a  limited 
amount  of  apparatus  and  a  little 
outlay  of  money  can  build  a  short 
wave  transmitter. 

Telegraphically  the  man  in  the 
country  need  no  longer  be  iso- 

lated from  his  fellow  fan  in  the 

city.  Likewise  the  city  fan  need 
not  worry  about  an  extensive 
antenna  system,  since  antenna 
systems  for  the  extremely  short 
waves  are  very  inconsequential 
things  compared  to  the  larger  and 
more  complex  antennas  used  in 
years  gone  by  on  the  200  meter 
band. 

Power  sources  are  no  longer 
an  obstacle  to  the  fan  who  would 
like  a  short  wave  transmitter. 
Heretofore  a  generator  or  a 
messy  electrolytic  rectifier  was 
generally  necessary,  but  today  on 
the  shorter  waves  there  are  thou- 

sands of  B  battery  operated  sets 
which  are  regularly  covering  sub- 

By  F.  A.  HILL 
Associate  Editor 

(Copyright  1926) 

stantial  distances  with  a  small  B 

battery  input.  The  National 
Carbon  Co.,  the  Burgess  Battery 
Co.,  and  other  varied  interests, 

have  been  doing  good  work  on  lit- 
tle   transmitters    that    two    and 

Wavemeter  Parts 
1     0-1    d.    c.       miiliammeter, 

Weston. 
1     .00035      Cardwell,      taper 

plates. 1     Carborundum   detector 
unit. 

1     Silver-Marshall  coil  socket. 
1     7  by  13  by  3-16  hard  rubber 

or  bakelite. 
1     Silver-Marshall    coil    form 

(blank). 
1     National  type  B  dual  range 

vernier  dial. 

three  years  ago  would  have  been 
scoffed  at. 

Pioneer  Days 

PIONEERING  as  4GL  in  the 
early     days     of     continuous 

waves,   the  writer's   first  trans- 

mitter consisted  of  simply  a 
Western  Electric  J  tube  (the  old 

Navy  receiving  tube)  with  180 
volts  on  the  plate,  with  which 
even,  then  on  200  meters,  he  was 
successful  in  bridging  distances 
of  from  300  to  500  miles.  For 

greater  distances  and  more  re- 
liability it  was  necessary  to  go  to 

higher  power  and  larger  tubes, 
but  that  is  a  different  story. 

We  are  now  concerned  with  the 

operation  of  a  short  wave  trans- 
mitter especially  for  the  40  meter 

band,  with  possibility  of  slipping 
down  into  the  20  meter  band 
if  it  is  found  results  are  better 
there.  Towards  this  end  we  are 
determined  to  keep  the  apparatus 
itself  at  a  minimum  both  as  to 

quantity  and  cost  and  with  a 

most  careful  regard  for  sim- 
plicity. The  question  of  losses 

enters  into  a  project  of  this  type 
and  consequently  we  will  decide 
upon  material  which  will  keep 
those  losses  down  to  a  minimum. 

Some  of  the  material  on  hand 
in  discarded  regenerative  sets 

might  be  utilized  in  the  construc- 
tion of  a  short  wave  set  for  low 

power  operation,  such  as  a  socket 
or  two,  an  audio  transformer 
(for    the    receiver)     and    other 
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The  Short  Wave  Receiver 

minor  items.  In  the  use  of  con- 
densers, leaks,  and  inductances 

it  is  best  to  have  something  that 

will  stand  a  little  more  punish- 
ment than  the  usual  receiver 

takes. 

Schematically  the  transmitter 
is  shown  in  Figure  1  of  the  blue- 

prints. Essentially  it  consists 
of  a  coupling  coil,  LI,  which  is 
in  series  with  the  antenna,  coun- 

terpoise and  a  variable  condenser, 
CI.  The  coupling  coil  (unless  it 

is  desired  to  "load"  the  antenna 
circuit  by  increasing  the  wave- 

length of  a  normally  short  anten- 
na) is  made  up  of  an  arbitrary 

number  of  turns,  say  five,  which 

serve  to  pick  up  oscillatory  en- 
ergy from  the  closed  circuit  and 

pass  it  out  into  the  antenna.  The 
closed,  or  oscillatory  circuit,  con- 

sists of  an  inductance  L2,  with 
wide  spaced  turns  of  bare  wire, 
on  a  form  about  3  inches  in  di- 

ameter ;  the  tuning  condenser  C2, 
which  spans  the  grid  and  plate 
leads;  a  grid  capacity,  C3,  either 
spanned  by  a  variable  gridleak  of 
1,000  to  10,000  ohms  or  with  the 
leak  from  filament  to  grid;  a 
capacity  C4,  known  as  the  plate 
blocking  condenser ;  an  r.  f .  choke 
L3  in  series  with  the  plate  and 
the  positive  of  the  high  voltage 
B  battery;  a  resistance  R2  in 
series  with  the  positive  filament 

terminal  to  give  the  transmitting 
tube  the  proper  voltage  from  a  6 
volt  source,  and  a  telegraph  key 
of  the  same  type  as  used  in 
Western  Union  and  Postal  of- 

fices. This  key  in  the  diagram  is 
shown  as  shunted  by  a  capacity, 
C5,  of  .002  mfd.  to  swallow  any 
sparking  from  the  key  contacts. 

In  small  powers  this  is  not  neces- sary. 

Inductance  Wire 

THE  inductance  may  be  wound 
on  a  cardboard  form  with 

fairly  stiff  wire,  No.  12  or  No.  10, 
bare,  all  turns  being  run  tightly 
together;  the  form  removed  and 
the  coil  mounted  on  a  small  strip 
of  board,  the  turns  being  prop- 

erly spaced  before  clamping  them 

onto  the  strip  of  board  or  bake- 
lite.  Another  form  and  the  one 
we  used  in  building  the  small 

power  set  at  the  Radio-  Age 
laboratory  was  to  take  two 
Proudfoot  coils,  strip  them  of 
windings,  butt  them  together  end 
to  end  and  bolt  them  fast;  then 
space  wind  about  16  to  18  turns 
of  the  No.  10  or  12  wire  on  the 
forms.  The  form  of  the  winding 
may  be  seen  by  looking  closely 
at  the  photograph  showing  the 
wavemeter,  transmitter  and  re- 

ceiver on  the  table  in  the  labora- 
tory.      It     projects     above     the 
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level  of  the  transmitter,  which  is 
the  second  set  from  the  left  in 

the  picture,  the  first  being  the 

wavemeter,  the  second  the  trans- 
mitter, and  the  third,  the  receivei 

which  is  on  the  right  of  the  table. 
LI,  L2  and  L3  are  the  only 

things  which  have  to  be  made  up. 
LI,  which  fits  inside  of  the  larger 
inductance,  L2,  consists  of  five 
turns  of  No.  10,  rubber  covered 
wire,  spaced  widely  inside  the 
larger  inductance  and  without 
any  support  save  friction  against 
the  sides  of  the  form.  This  coil 
is  never  varied  and  may  remain 
in  its  location  indefinitely.  L3, 
which  is  the  r.  f.  choke  may  be 
made  up  on  a  cardboard  tube 
about  one  and  a  half  inches  in 

diameter,  and  wound  with  100  or 
more  turns  of  No.  26  DCC  wire. 
It  should  be  located  in  such  a 

manner  that  its  field  will  not  con- 
flict with  the  field  of  the  induc- 

tance, LI. 

The  Old  Weagant 

FOR  short  wave  reception  a 
condenser  controlled  regener- 

ative set  (Weagant)  is  used,  and 
is  shown  schematically  in  Figure 
2  of  the  blueprints.  It  consists 
of  two  variable  condensers,  one 
audio  transformer,  two  sockets, 
one  r.  f.  choke,  one  Jones  base 

Receiver  Parts 

1  7  by  13  by  3-16  hard  rubber 
or  bakelite  panel. 

1  Karas  .00014  mfd  slf  con- 
denser. 

1  Karas  .00025  mfd  slf  con- 
denser. 

2  Benjamin    cushion    univer- 
sal sockets. 

1     Sangamo  .00025   mfd  grid 
condenser  and  clips. 

1     Nonoise  variable  grid  leak, 
Radio  Foundation,  Inc. 

1     Silver-Marshall  coil  socket 
6  contact. 

1     Silver-Marshall    coil    form, 

blank. 1     Jones  base  mounting  plug 
and  cord. 

1     Karas  audio  transformer. 
1     Yaxley  phone  jack. 
1     Centralab  modulator  plug. 
1     Daven  .5  ampere  filament 

resistor  and  mounting. 
1  Apex  r.  f.  choke  coil. 
2  National  type  B  dual  range 

vernier  dials. 
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mounting,  a  fixed  filament  re- 
sistor in  its  clip,  a  jack,  grid 

leak  and  condenser;  coil  socket 
and  the  necessary  coil  for 
the  particular  waveband  to  be 
spanned.  Simple  wiring  is  used 
and  the  photograph  of  the 
receiver  shows  the  manner  in 
which  the  parts  are  disposed 
about  the  panel  and  baseboard. 
The  wiring  is  done  by  means  of 
the  schematic,  as  is  customary, 

for  electrical  accuracy  since  pho- 
tographs do  not  always  show 

clearly  the  manner  in  which  the 
wiring  is  done. 

For  calibration  purposes  and 
to  determine  the  manner  in  which 
a  set  oscillates,  _  and  on  what 

wavelength,  a  wavemeter  is  ab- 
solutely necessary.  It  also  must 

be  highly  accurate  for  on  that 
lower  band  a  slight  error  in  ca- 

pacity will  throw  one  entirely  out 
of  that  band  into  an  adjacent  one 
occupied  by  other  interests.  It  is 
very  important  that  the  wave  re- 

main on  the  band  for  which  it  is 

licensed  by  the  government — in 
this  case — the  band  from  8,000  to 
7,000  kilocycles.  The  wavemeter 
is  shown  schematically  in  Figure 
3  of  the  blueprint  section  with 
a  few  of  the  details  which  may 
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Transmitter    Parts 
2 Cardwell  taper  plate  con- 

densers .00035  or  .0005. 
2 Sangamo  .00025  mfd  fixed 

condensers. 
2 Sangamo    .002    mfd    fixed 

condensers. 
1 Allen-Bradley  variable  re- 

sistance 1,000  to  10,000 
ohms. 

1 Elkay  fixed  filament  resis- 
tor  for   .5    ampere   with 

mounting. 
1 Jones  base  mounting  plug 

and  cord. 
4 45  volt  sections  of  World  B 

batteries. 
2 National  type  B  dual  range 

vernier  dials. 
1 Telegraph  key,  J.  H.  Bun- 

nell Co. 
1 Benjamin    cushion    socket, 

universal  type. 
2 Benjamin  brackets  for  sub- 

panel. 2 Pieces  of  7  by  13  by  3-16 
hard  rubber  or  bakelite. 

1 0-100     d.     c.     milliampere 
meter,  Jewell. 

1 1-1.5  ampere  r.  f.  ammeter, 
Jewell. 

The  Completed  Short  Wave  Set 

be  helpful  in  constructing  it.  It 
has  two  inductances,  LI,  for 
the  wavelength  determinations, 
which  is  spanned  by  a  capacity 
CI,  and  the  other  an  inductance, 
L2,  which  is  a  pickup  winding  for 
the  carborundum  detector  and 

zero  to  one  milliampere  meter. 
The  wavemeter  works  on  the 
resonance  principle;  when  the 
emitted  wave  falls  within  the 
band  covered  by  the  coil  LI,  the 

energy  is  rectified  by  the  carbo- 
rundum crystal  and  passed 

through  the  milliammeter,  giv- 
ing a  deflection  on  the  scale.  The 

point  at  which  the  meter  hand 
peaks  is  the  wavelength  of  the 

transmitter.  By  proper  calibra- 
tion one  can  determine  the  wave- 

length of  each  degree  on  the 
scale  and  thus  tell  at  what  point 
of  the  wavelength  range  his 
transmitter  is  oscillating.  In 

Figure  3-A  is  shown  a  simple 
loop  and  flashlight  by  means  of 
which  you  can  determine  if  the 
set  is  oscillating.  Put  the  loop 
over  the  top  of  the  transmitting 
inductance.  If  the  set  is  oscil- 

lating the  little  flashlight  bulb 
will  glow.  Use  a  small  2  volt 
flashlight  bulb  for  this  purpose. 
The  above  description  about 

completes  the  amount  of  ap- 
paratus necessary  in  making  up 

the  three  items:  the  transmitter, 

receiver  and  the  wavemeter.  Now 

we  will  go  into  a  detailed  descrip- 
tion of  the  individual  parts  of  the 

set ;  getting  the  antenna  up,  what 
it  shall  consist  of,  likewise  the 
counterpoise,  and  finally  getting 
the  transmitter  on  the  air.  While 
the  set  may  be  utilized  for  short 
wave  phone  work  we  do  not  be- 

lieve in  spoiling  a  perfectly  good 
transmitter  (telegraph)  which 
will  cover  distances  of  good  or- 

der, for  a  phone  transmitter 
which  will  give  poor  results  over 
a  distance  not  to  exceed  fifty  or 
a  hundred  miles,  and  under  only 
very  favorable  conditions  at  that. 

So  learn  the  code,  if  you  don't 
know  it,  and  get  busy  talking  to 
your  fellow  fans  scattered  over 
the  globe. 

Antenna  Scheme 

FOR  the  general  scheme  of your  antenna,  see  the  insert 
4-A,  shown  in  Figure  4.  The  an- 

tenna and  counterpoise  consist 
of  two  six  wire  cages,  the  cages 
about  5  inches  in  diameter.  Ends 

of  the  cages  are  made  of  a  circu- 
lar ring  of  bakelite  cut  from  a 

discarded  panel,  and  six  holes 
bored  near  the  outer  edge  of  each 
end  piece.  These  holes  are 
spaced  equidistant  around  the 
perimeter  of  the  circle.  Two  end 
pieces  are  used  for  the  antenna 
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and  two  for  the  counterpoise.  If 
you  have  some  stout  brass  rings 
of  approximately  the  same  size 
you  may  use  them  instead.  The 
separators  are  the  same  size  as 
the  end  pieces  and  may  be  rings 
of  micarta,  bakelite,  or  other  in- 

sulating material.  They  are 
used  to  keep  the  six  wires  spread 
properly  and  spaced  to  prevent 
shorting  or  changing  of  capacity 
in  the  antenna.  The  antenna  and 
the  counterpoise  are  each  24  feet 
long;  the  antenna  being  erected 
so  the  .six  wire  cage  will  take  ad- 

vantage of  all  the  vertical  height 
possible,  while  the  counterpoise 
may  take  all  the  horizontal  height 
possible.  The  arrangement  is 
shown  in  the  sketch  and  should 
serve  as  a  guide  in  the  method 
of  erecting  the  aerial  and  coun- 

terpoise, which  terminate  in  two 
pyrex  bowl  lead-ins,  made  in  the 
fashion  shown  in  the  small  sketch 
at  the  left  of  Figure  4  in  the  blue- 

print form. 

Pyrex  custard  cups,  or  small 
bowls  of  the  same  material,  read- 

ily obtainable  at  a  hardware,  or 
crockery  store,  will  serve  admir- 

ably for  lead-in  insulators,  a 
quarter  inch  hole  being  bored  in 
the  center  of  the  bowls  (Use  a 
three  cornered  file  in  a  brace  and 
bit;  sharpen  the  edge  to  form  a 
chisel  edge,  and  use  turpentine 
as  a  cutting  agent.  Drill  slowly, 
allow  head  of  brace  to  describe  a 
rotary  motion  while  drilling;  do 
not  rush  the  job  and  do  not  place 
much  pressure  on  the  bottom  of 
the  cup  with  the  file,  and  event- 

ually you  will  have  a  nice  hole 
through  the  pyrex.)  For  those 
able  to  afford  it,  bowl  lead-ins  are 
made  up  in  pyrex  by  the  Cardwell 
people  and  are  excellent  for  this 
purpose.  After  the  bowls  have 
been  drilled,  run  a  quarter  inch 
threaded  brass  rod  through  and 
place  one  bowl  on  the  outside  of 
the  house  and  the  other  on  the 
inside,    drawing    them    together 
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with  the  brass  rod  and  nuts.  Al- 
low about  an  inch  around  the  rod 

away  from  the  roof  or  wall.  This 
is  in  case  you  can  cut  a  hole 
through  the  wall  of  the  house  or 
the  roof.  If  you  cannot,  or  do 
not  want  to,  do  this;  then  put  a 
board  under  the  window  the  same 
width  as  the  window;  bring  the 
window  down  to  meet  the  board, 
and  bore  holes  in  the  board  itself 
for  the  lead-in  insulators,  the 
bowls  being  attached  in  the  same 
manner  as  if  you  were  going 
through  the  wall  or  the  roof. 

Having  put  up  the  antenna  and 

counterpoise,  the  former's  mast to  be  guyed  on  account  of  its  40 
foot  height,  and  the  lead-in  wires 
arranged,  you  are  now  in  posi- 

tion to  go  ahead  with  the  con- 
struction of  the  transmitter. 

Before  doing  so  refer  to  the 
schematic,  Figure  1,  and  the 
photograph  of  the  transmitter 
for  an  idea  as  to  placement  of 
parts.     The  left  hand  condenser, 

Radio  Station  9BHX  in  the  Radio  Age  Laboratory,  construction  of  which  is  detailed  in  this  article 
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a  Cardwell  .00035  mfd.,  is  in 
series  with  the  coupling  coil ;  the 
condenser  on  the  right  is  the  os- 

cillator tuning  condenser,  the 
same  size  as  the  one  above,  and 
spans  the  grid  and  plate  leads  to 
the  inductance.  The  socket  is 
one  of  the  new  Benjamin  cushion 
type  for  all  types  of  tubes;  the 
grid  condenser  is  a  Sangamo 
.00025  mounted  by  means  of  a 
piece  of  spring  brass  direct  to 
the  grid  terminal  on  the  socket. 

The  gridleak  is  an  Allen-Bradley 
variable  resistor,  range  1,000  to 

10,000  ohms.  It  spans  the  nega- 
tive filament  and  the  grid  and  is 

located  on  the  panel  with  the 
knob  underneath  the  subpanel. 
Another  .002  Sangamo  is  directly 
across  the  filament  circuit  for  a 

bypass  of  r.  f.  while  the  plate 
blocking,  or  isolation  condenser, 
is  another  Sangamo  .00025  (al- 

though a  .002  may  be  used  if  de- 
sired). In  series  with  the  posi- 

tive filament  connection,  (the 

right  hand  one)  is  an  Elkay  fila- 
ment resistor  for  two  UV-201-A 

tubes  on  6  volts.  This  takes  care 

of  the  half  ampere  draw  of  the 
UX-112  amplifier  tube  being  used 
as  a  transmitter.  The  Jones 

base  mounting  plug  is  arranged 
at  the  right  hand  rear  corner  of 
the  subpanel  and  takes  care  of  the 
filament  wiring.  On  account  of 
keeping  the  r.  f .  choke  coil  away 
from  the  rest  of  the  set,  the  posi- 

tive wire  from  the  180  volt  B  bat- 
tery is  not  run  to  the  Jones  base 

but  goes  through  the  r.  f.  choke 
and  direct  to  the  plate  terminal 

on  the  socket,  which  in  the  pho- 
tograph is  designated  by  the 

soldering  lug  attached.  The  plate 
terminal  also  supports  a  piece  of 
spring  brass  onto  which  the 
Sangamo  .00025  plate  blocking 
condenser  is  affixed.  Two  Ben- 

jamin brackets  are  used  for  hold- 
ing the  subpanel.  The  piece  of 

bakelite  used  was  a  7  by  26  by 
3/16  of  an  inch,  and  it  was  cut 
in  two  pieces,  both  13  inches  long. 
One  formed  the  panel  and  the 
other  the  shelf  which  is  mounted 

on  the  Benjamin  brackets.  The 
inductance  is  mounted  on  the 

baseboard  and  made  fast  by 
means  of  one  or  two  brass  bolts 

and  nuts.  The  grid  terminal  of 

the  transmitter  goes  to  the  bot- 
tom of  the  inductance;  the  fila- 

ment tap  is  variable  and  has  a 

clip  on  the  end  of  the  wire  from 
the  filament;  the  plate  connection 
is  likewise  variable  and  it  too  has 

a  clip  on  the  wire  from  the  plate 
isolation  condenser.  Otherwise 

three  variable  taps  would  be  re- 
quired, but  it  was  found  in  prac- 

tice the  grid  could  be  left  sta- 
tionary at  the  bottom  end  of  the 

transmitting  inductance  and  the 

filament  and  plate  taps  made  vari- 
able. 

Wavemeter  Next 

AFTER  all  connections  have 
l  been  made  in  accordance 

with  the  schematic  diagram  in 
Figure  1,  you  are  ready  to  test 
the  transmitter.  Before  doing  so, 
we  will  describe  the  wavemeter 

so  after  it  is  finished  and  cali- 
brated you  will  be  in  position  to 

actually  put  the  transmitter  into 
operation  without  guessing  as  to 
your  emitted  wave.  It  will  also 
save  you  a  great  deal  of  time  and 
energy  in  having  the  wavemeter 
ready  to  check  your  wavelength 
and  also  the  value  of  current  in 

the  antenna  (relative)  in  the 

event  you  are  not  using  a  radia- 
tion ammeter  or  a  flashlight  bulb 

in  the  antenna  circuit.  For  best 

results  in  determining  your  an- 
tenna current  a  zero  to  one  and 

a  half  ampere  meter  (rf)  such 
as  that  made  by  Jewell  or  Weston 

will  be  fine.  If  you  cannot  af- 
ford it,  then  a  flashlight  bulb  will 

do  for  the  time  being,  but  ar- 
rangements should  be  made  to 

short  out  the  bulb  when  the  set 

is  being  used.  We  are  more  in- 
clined to  use  the  wavemeter  and 

its  zero  to  one  Weston  milliam- 
meter  to  determine  the  relative 
value  of  output  current  since  this 
meter  is  capable  of  peaking  very 
nicely.  (The  r.  f.  ammeter  would 
do  that  too.) 

Figure  3  of  the  blueprint  sec- 
tion shows  the  schematic  of  the 

wavemeter;  a  detail  of  the  coil 
mounting ;  the  layout  of  the  parts 
on  the  panel ;  a  detail  of  the  plug 

in  coils  (Silver-Marshall)  and 
other  details  of  interest  to  the 

builder.  The  inductance  is  com- 

posed of  14  turns  of  No.  18  an- 
nunciator wire  (LI)  while  the 

rotor  inside  of  LI  carries  4  to  8 
turns  of  No.  26  or  28  wire  as  a 

pickup  coil  for  the  carborundum 
detector    and    the    milliammeter 
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arranged  in  series  with  it.  For 
the  detector  we  picked  the  car- 

borundum crystal  unit  made  by 
the  Carborundum  Co.  of  America 
since  that  unit  is  a  fixed  crystal 

with  a  potentiometer  for  vary- 
ing the  sensitivity  of  the  crystal. 

In  the  wavemeter  it  is  very  handy 
and  relieves  you  of  the  difficulty 
of  telling  whether  your  crystal  is 
in  good  adjustment  or  not.  You 
know  it  is.  For  the  condenser 
a  Cardwell  .00035  having  the  new 

taper  plates  to  give  a  s.  1.  f.  char- 
acteristic was  used  and  we  were 

quite  surprised  with  the  rugged- 
ness — a  feature  that  is  highly  es- 

sential in  any  wavemeter.  The 
indicating  device  was  a  Weston 
zero  to  one  milliampere  meter ;  all 
these  devices  being  shown  in  the 
schematic  and  other  figures,  also 
the  drawings  of  the  front  and 
rear  views  of  the  wavemeter. 
Dials  used  on  all  the  sets  were 
of  the  National  type  B,  with  the 
new  dual  range  scales  and  having 
a  variable  ratio  of  operation. 
For  the  wavemeter  we  run  the 

governor  to  the  right  for  slowest 
motion.  The  different  drawings, 
pictures  and  schematic  circuit 
will  give  anyone  an  idea  of  the 
manner  in  which  the  various  units 

are  put  together.  The  coil  and 
socket  for  the  wavemeter  is 

placed  inside  the  panel  to  be  out 
of  the  way  of  harm.  Only  four 
of  the  six  contacts  are  used;  the 
pickup  coil  being  on  1  and  2,  the 
wave  coil  on  3  and  4,  with  5  and  6 
left  blank. 

Wavemeter   Range 

USING  the  value  of  turns 
shown  in  the  schematic  Fig- 

ure 3,  the  wavelength  range  of 
the  wavemeter  will  be  from  about 
25  meters  to  100  meters.  After 
the  wavemeter  is  built  is  should 
be  calibrated.  This  work  is  done 
at  the  Bureau  of  Standards  for 
a  nominal  fee.  Communicate 
with  that  Bureau  at  Washington 
before  sending  the  meter  to 
them. 

If  you  prefer  to  calibrate  the 
meter  yourself  (although  you 
are  not  likely  to  make  such  a 
precision  job  of  it)  you  can 
select  a  number  of  the  short  wave 

high-power  telegraphic  stations, 
ascertain  their  kilocyclage,  and 
then  use  your  wavemeter  against 

the    receiver    to     "siphon"     the 
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signals  out  of  the  receiver.  The 

process  is  as  follows: — place  the 
receiver  in  oscillation,  picking  up 
a  predetermined  transmitting 
station.  Place  the  wavemeter 
so  its  coil  is  near  the  inductance 

of  the  receiver.  Swing  the  con- 
denser dial  on  the  wavemeter 

back  and  forth  until  the  receiver 
stops  oscillating.  There  will  be 
a  blank  spot  from  a  degree  to 
three  or  four  degrees  wide  at 
the  point  where  the  wavemeter 
circuit  and  that  of  the  receiver 

are  in  resonance.  Midway  be- 
tween the  two  extremes,  or  edges 

of  the  non-oscillatory  condition 
of  your  receiver,  is  the  point  at 
which  your  wavemeter  is  tuned. 
By  use  of  graph  paper  and  a 
little  care  you  can  work  out  the 
calibration  of  the  meter,  but  for 
extreme  accuracy  we  believe  it 
would  be  better  to  have  the 

meter  properly  calibrated  at  the 
Bureau  of  Standards. 

Assuming  you  have  the  meter 
calibrated  you  are  now  ready  to 

start  putting  the  transmitter  in- 
to operation.  You  have  already 

wired  it  in  accordance  with  the 

schematic  in  Figure  1.  Take 
the  grid  tap  as  the  bottom  one 
on  the  inductance.  Count  five 
turns  up  the  inductance  from 

the  grid  tap,  the  grid  tap  be- 
ing the  first;  at  this  point  locate 

your  clip  for  the  filament  tap. 
Then  count  up  seven  to  eight 
turns  from  .  the  filament  tap. 
and  locate  the  tap  for  the  plate 
lead.  Set  the  condenser  C2  at 
zero;  light  the  filament  of  the 

UX-112  and  press  the  key. 
Twirl  the  condenser  dial  on  C2 

from  zero  to  fifty  or  sixty  de- 
grees and  watch  the  milliam- 

meter.  If  there  is  no  change  in 
the  reading  at  any  setting  of  the 
condenser,  the  set  is  probably 
not  oscillating.  The  set  when 
going  into  oscillation  will  give 
indications  of  it  in  the  milliam- 
meter  by  a  drop  in  milliamperes 

when  the  best  oscillatory  con- 
dition has  been  reached.  If  no 

change  can  be  found  under  these 
conditions  in  the  plate  current 
meter,  then  come  down  one  turn 
on  the  filament  tap  and  one  turn 
on  the  plate  tap.  This  should 
permit  the  condenser  to  cover 

and  control  the  oscillating  con- 
dition of  the  tube.  By  means 

of   the   loop   of   wire   and   small 

flashlight  bulb  you  will  also  be 
able  to  determine  if  the  set  is 
oscillating. 

Set Resonance 

WITH  the  closed  circuit,  that 
is,  plate  and  grid  circuits, 

in  resonance  for  oscillation,  vary 
condenser  CI  in  the  antenna 
circuit  (in  series  with  which  can 
be  placed  a  flashlight  bulb  to 
indicate  radiation  and  partial 

resonance).  Altering  the  capac- 
ity of  the  capacity  CI  should 

change  the  brilliancy  of  the  flash- 
light bulb  in  the  antenna  circuit 

and  this  circuit  can  then  be 
balanced  capacitatively  until  the 
bulb  glows  at  a  maximum. 

These  are  rather  rough  approxi- 
mations but  will  serve  to  get 

you  on  a  wave  somewhere  near 
the  one  on  which  you  are  to 
operate.  Then  you  can  take  the 
wavemeter,  set  its  dial  on  a 
degree  of  the  scale  corresponding 
to  the  wavelength  you  want  to 

use;  put  the  transmitter  in  oscil- 
lation and  vary  capacity  C2 

until  the  needle  on  the  0-1  mil- 
liammeter  rises.  By  careful  tun- 

ing you  can  peak  the  needle  at 
its  highest  point.  In  this  pro- 

cess you  will  also  have  to  change 
the  value  of  CI  until  you  get 
maximum  current  induced  from 

the  closed  circuit  into  the  an- 
tenna. If  the  needle  on  the  mil- 

liammeter  of  the  wavemeter  just 
barely  moves,  you  can  move  the 
wavemeter  closer  to  transmitter. 
If  it  threatens  to  go  off  the  scale 
of  the  meter  then  move  the  wave- 

meter further  away.  Above  all 
be  very  careful  because  such  a 

meter  is  very  delicate  and  ex- 
cessive current  will  burn  out  the 

shunt  inside.  The  knob  on  the 

crystal  unit  is  a  potentiometer 
and  is  used  to  vary  the  current 

passing  through  the  carborun- 
dum and  thus  govern  its  sen- 

sitivity. You  can  alter  some- 
what the  reading  of  the  milliam- 

meter  by  changing  the  value  of 
current   in    the   detector   circuit. 

Capacity  Effects 

IN  THE  event  you  are  bothered 
with  capacity  effects  in  tunT 

ing  the  transmitter  and  wave- 
meter (that  is,  the  set  goes  off 

oscillation  when  the  hand  is 

placed  near  the  panel)  we  sug- 
gest you  take  off  the  vernier 

knobs    (they  are  held  on  with  a 
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set  screw)  and  slot  then  with  a 
hack  saw.  Then  cut  an  inch 
wooden  rod  about  thirty  inches 
in  length,  sharpen  one  end  like 
a  screwdriver,  and  use  it  to  turn 
the  knobs  of  the  vernier  dials. 

This  will  permit  tuning  the  set 

without  troublesome  body  capac- 
ity effects. 

For  small  powers  perhaps  a 
radiation  ammeter  is  not  essen- 

tial but  we  believe  it  would  be 
worth  while  to  get  one  anyway, 

since  it  will  always  indicate 

radiation  and  help  in  determin- 
ing resonance  of  the  circuits. 

Get  a  Jewell  or  Weston  zero  to 

one  and  a  half  ampere  r.  f.  am- meter. 

In  arranging  your  battery 
switch,  and  antenna  switch, 
which  is  a  six  pole  double  throw 
affair,  be  sure  it  is  hooked  up 
so  that  on  changing  to  the  left 

the  transmitter  is  on;  on  chang- 
ing to  the  right  the  receiver  is 

on.  It  would  be  a  good  pre- 
cautionary measure  to  insert  a 

fuse  which  will  blow  at  a  tenth 

ampere  because  the  resistance  of 
the  batteries  is  so  low  that  if 

anything  goes  wrong  with  the 
transmitter  you  will  have  the 
full  amperage  of  the  batteries 
to  contend  with  and  that  might 
be  an  excessive  and  disastrous 

value.  It  pays  to  be  careful  in 
this  respect.  This  fuse  can  be 
inserted  in  series  with  the  nega- 

tive lead  of  the  B  battery  where 
it  joins  with  the  negative  of  the 
A  battery. 

Have  all  wires  coming  to  the 

switch.  Do  not  have  any  volt- 
age applied  to  the  receiver  while 

the  transmitter  is  on  since  by 
using  a  common  battery  in  that 
matter  detuning  effects  result  in 
the  transmitter.  Also  you  can 
arrange  so  the  common  negative 
B  and  negative  A  are  grounded 
to  a  cold  water  pipe.  This  will 
help  in  stabilizing  your  receiver 

and  will  ground  the  closed  cir- 
cuit of  the  transmitter. 

Storage   B   Batteries 

STORAGE  batteries  used  in this  transmitter  now  in  use 
at  Radio  Age  laboratory  are 

World  batteries  of  the  conven- 
tional type  for  receiving  sets, 

and  the  voltage  is  180,  there 

being  four  sections  of  45  volts. 
The  batteries  are  generally 

shipped  dry;  you  fill  with  1250 
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gravity  sulphuric  acid  and  place 
on  charge,  limiting  the  charge 
to  .25  ampere.  In  our  case  we 
merely  arranged  an  eight  pole 
double  throw  switch,  each  switch 
carrying  a  45  volt  section,  and 
connected  so  all  four  units,  or 
any  one  singly,  could  be  charged 
with  the  Tungar.  We  found 
that  the  Tungar  would  not  do 
well  on  anything  in  excess  of  72 
volts,  so  we  used  the  45  volt 
sections    all    in    parallel. 

There  are  both  disadvantages 
as  well  as  advantages  to  the  use 
of  dry  cells  or  wet  cells  for  a 
transmitter.  The  note  emitted 

is  pure  direct  current  and  is  very 
sharp.  In  that  respect  it  is  a 
disadvantage,  but  judging  from 
the  number  of  wobbly  notes  in 

the  air  on  short  waves,  we  be- 
lieve d.  c.  notes  are  best  after 

all  since  their  pitch  may  be 
varied  by  the  receiving  operator 
to  any  frequency  desirable, 
whereas  this  is  not  so  easily  done 

with  imperfectly  rectified  alter- 
nating current.  Probably  a  man 

owning  a  d.  c.  set  would  have 
to  call  longer  than  his  brother 
who  is  equipped  with  rectified 
a.  c.  and  perhaps  the  a.  c.  set 
could  have  higher  voltages,  but 

for  the  low  power  sets  we  be- 
lieve the  best  bet  is  the  direct 

current  from  storage  B  batteries 
or  dry  cells. 
For  those  who  have  Delco 

lighting,  or  other  types,  on  their 
places,  it  is  suggested  the  180 
volts  be  made  up  in  sections  of 
24  volts  (12  cells)  so  these  may 
be  charged  from  the  Delco  32 
volt  system.  If  you  have  a.  c. 
in  your  home  you  may  rig  up 
a  chemical  rectifier  for  charging 
the  B  battery,  in  which  case 

you  put  two  forty-five  volt  sec- 
tions in  series  and  then  parallel 

so  the  110  volts  after  rectifica- 
tion in  the  chemical  rectifier, 

will  charge  your  B  batteries. 

Can  Also  Use  AC. 

IN  THE  event  you  have  a.  c. 
and  can  rectify  and  choke 

it  well  so  it  is  not  full  of  objec- 
tionable ripples,  you  can  rear- 

range this  same  transmitter  to 
handle  a.  c.  rectified.  The  tube 
can  be  increased  from  a  UX-112 
to  a  UX-210  which  will  handle 
about  7.5  watts  with  350  volts 

on    the    plate.      From    then    on 

you  can  go  to  two  of  the  latter 
tubes  in  parallel  and  increase 
your  voltage  still  further.  After 
all,  the  same  arrangement  is 
carried  out  in  increasing  the  size 
of  your  transmitter,  only  in  the 
ones  utilizing  high  voltage  you 
have  to  allow  better  insulation 

factors  than  you  do  in  the  low 
power  sets,  and  a  center  tap 
for  the  grid  return  on  a.  c. 

Refer  back  to  the  April  and 
May  (1926)  issues  of  Radio  Age 
for  data  on  a  receiver  and  a 
transmitter.  Also  read  Mr. 

Earle's  story  in  the  May  issue 
on  how  to  secure  your  govern- 

ment license,  in  the  event  you 
have  not  taken  out  one  already. 

The  transmitter  thus  built  is 

now  operating  under  the  call 
9BHX  and  the  operators  will  be 
glad  to  work  any  of  our  readers, 
as  well  as  others,  who  care  to 
communicate  with  us.  The  set 

is  tuned  for  a  wavelength  just  a 
trifle  above  FW,  the  St.  Assise, 
France,  station  working  on  a 
wavelength  of  42  meters,  or 
7139  kilocycles. 

Will  Answer  Questions 

WE  SHALL  be  glad  to  an- swer questions  of  readers 
who  run  into  difficulties  with 

getting  started.  If  the  foregoing 

is  closely  adhered  to  will  prob- 
ably have  no  trouble  in  getting 

onto  the  air.  If  you  do,  write 
us  and  we  will  do  our  best  to 

straighten  you  out. 
Several  suggestions  about  your 

transmission.  Do  not  call  a  chap 

forty-nine  times  and  sign  your 
call  eighty-seven  times.  Make  it 
the  three  times  three  proposi- 

tion, thus:  4BY  4BY  4BY  u 
9BHX  9BHX  9BHX;  then  go 
over  it  again.  There  is  nothing 

so  appalling  as  to  listen  in  dur- 
ing the  evenings  or  early  in  the 

morning  and  hear  some  chap 
calling  his  life  out,  ad  infinitum, 
and  signing  his  own  call  in  the 
same  manner.  It  is  all  right  to 
be  persistent  and  wish  to  get 
your  man,  but  do  not  do  it  by 
endless  calling  in  a  lazy,  sloppy 
manner.  Many  of  the  fellows 
who  call  for  ever  and  ever  do 

not  get  replies  because  they  an- 
tagonize their  listeners.  Also 

do  not  try  to  develop  into  a  speed 
demon  the  first  week  you  have 
your  set.     Send  clean   cut  stuff 

and  you  will  never  worry  for 
lack  of  fellows  to  work.  Culti- 

vate a  sloppy  swing  and  the  only 
ones  that  will  work  you  will  be 
persons    of    the    same    type. 

Building   the   Receiver 

FOR  THE  receiver  the  con- struction is  simple  and  the 
circuit  is  the  old,  old  Weagant. 

The  primary  can  be  5  turns  of 
No.  28  or  26  on  the  rotor  inside 

the  Silver-Marshall  coil  form. 
The  secondary,  in  our  case,  we 
made  of  13  turns  of  No.  18  bell 

wire,  and  the  tickler  of  9  turns 
of  the  same  sized  wire.  This 

gave  us  a  range  from  around 
30  meters  up  to  50  meters.  The 
parts  for  the  receiver  are  shown 
in  the  accompanying  list  of  parts 

and  the  receiver  can  be  dupli- 
cated without  any  trouble  by 

camparison  with  the  schematic 
in  Figure  2  and  the  photographs. 

The  numbers  appearing  on  the 
inductances  in  Figure  2  are  the 
same  as  shown  on  the  coil  form 
and  should  be  used  in  wiring 

up  the  receiver.  One  and  two 
are  the  antenna  and  ground; 
three  the  grid  terminal,  four  the 
filament,  five  the  filament  and 
six  the  connection  to  the  plate 
of  the   receiver. 

It  is  not  necessary  to  calibrate 
your  receiver  unless  you  desire 
to  do  so.  However  by  noting 
the  various  naval  stations  in  the 

short  wave  band  you-can  readily 
find  the  range  of  your  own  set. 

Wavemeter  Calibration 

On  account  of  the  length  of 

time  it  generally  takes  the  Bu- 
reau of  Standards  to  celebrate 

meters,  and  also  the  fact  at 
times  this  work  cannot  be  done 

on  account  of  the  press  of  other 

work;  readers  may  find  it  con- 
venient to  have  their  wavemeter 

calibrated  by  Harper  and 

Marco,  consulting  radio  en- 
gineers, 5514  Broadway,  Chi- 

cago, 111.  As  in  the  case  of  the 
Bureau  the  reader  should  write 

in  first  so  as  to  get  details  re- 
garding packing,  etc. 

Symbols  and  Diagrams 

Figure     1     of    the     blueprint 
shows    the    schematic    by    which 
the  set  should  be  wired.     The 

coupling    coil    may    be    reversed 
(Please  turn  to  page  40) 
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to  find  the  best  results.  In  one 
direction  it  is  opposite  to  the 
winding  of  the  inductance  L  2 
and  on  trial  we  found  better  re- 

sults when  the  two  coils  were 
wound  in  the  same  direction; 
the  antenna  going  to  the  top  of 
LI  (the  coupling  coil)  and  the 
grid  going  to  the  top  of  L2.  The 
radiation  ammeter,  not  shown 
in  Fig.  1,  may  be  placed  in  the 
antenna  circuit,  although  in  Fig. 
4  it  is  shown  as  RFA  and  is 
located  in  the  counterpoise  lead. 
Fig.  1A  shows  the  manner  in 
which  the  parts  are  laid  on  the 
panel  and  baseboard,  with  the 
list  of  parts  to  the  right. 

Figure  2  shows  the  receiver, 
which  is  explained  in  the  text. 
Figure  2-A  shows  the  charge- 
discharge  switch  for  charging 
the  B  batteries.  There  are  four 

45  volt  sections  charged  in  par- 
allel and  discharged  in  series 

giving  a  total  of  180  volts. 
Figure  3  is  the  schematic  of 

the  wavemeter;  Fig.  3-A  the  de- 
tail of  the  coil  socket;  Fig.  3-B 

the  detail  of  the  flashlight  bulb 
and  wire  ring  for  determining 
if  the  set  is  oscillating ;  Fig.  3-C 
the  panel  layout  of  the  wave- 
meter;  Fig.  3-D  the  front  panel 
layout  of  the  wavemeter  and 
Fig.  3-E  the  detail  of  the  wave- 

meter coil. 

Figure  4  is  the  complete  sche- 
matic of  the  send-r  e  c  e  i  v  e 

switch.  The  negative  B  lead  is 
fused  for  a  tenth  of  an  ampere 
so  if  anything  happens  in  the 
transmitter  the  fuse  will  blow 
and  not  permit  disastrous  con- 

sequences. Fig.  4-B  shows  the 
detail  of  the  pyrex  lead-in  bowls 
described  in  the  text.  Figure 
4-A  shows  the  antenna  and 
counterpoise  detail.  On  ac- 

count of  cramped  space  it  was 
not  possible  to  get  more  than 
24  feet  of  antenna  and  24  feet 
of  counterpoise.  For  best  work 
on  the  40  meter  band  the  length 
should  be  about  30  to  32  apiece. 
If  you  do  not  care  for  a  cage, 
a  single  wire  antenna  and  the 
same  for  the  counterpoise  will 
do  just  as  well. 

In  operation  it  is  best  to  make 
the  length  of  antenna  and  coun- 

terpoise as  much  as  possible  so 
as  to  permit  finding  resonance 
on  40  meters  with  about  10  to 

20  degrees  of  the  variable  con- 
denser in  the  counterpoise.  The 

coupling  coil  may  be  from  2  to  6 
turns  and  will  depend  somewhat 
on  the  length  of  the  antenna  and 
counterpoise  circuits. 

Alternatives 

ALTERNATIVES  for  filament 
.  plate  supply  can  be  consid- 

ered as  follows:  For  a.  c.  oper- 
ation of  the  filament  of  the  trans- 

mitter use  a  Thordarson  T-120 
filament  transformer,  which  will 
deliver  8 14  volts  across  termi- 

nals, with  center  tap.  A  rheostat 
may  be  used  to  bring  this  value 
down  to  the  desired  amount  for 
the  transmitting  tube.  To  get 
best  d.  c.  note  use  a  potentiom- 

eter across  the  terminals  of  the 
filament  transformer  secondary 
and  make  your  grid  return  to  the 
sliding  arm.  By  changing  the 
position  of  the  slider  you  can  find 
the  electrical  center  of  the  a.  c. 
filament  circuit  and  eliminate  a 
good  deal  of  the  a.  c.  hum  in  the 
transmitter.  Put  a  one  mfd.  by- 

pass condenser  from  the  center 
tap  on  the  potentiometer  to  each 
side  of  the  filament  secondary. 
You  can  use  a  Yaxley,  General 
Radio  Or  some  other  good  make 
of  potentiometer.  The  bypasses 
for  the  filament  circuit  may  be 
Dubilier,  Electrad,  Kellogg  or 
other  good  makes. 

For  plate  supply,  if  you  desire 
to  use  rectified  a.  c.  get  Thor- 
darson's  T-125  which  delivers  350 
and  550  volts  from  each  side  of 
a  center  tap,  or  a  total  of  700  or 
1100  volts.  This  can  be  applied 
to  an  electrolytic  rectifier  and  the 
output  filtered.  We  understand 
the  old  S  tubes  will  no  longer  be 
manufactured  so  this  method  of 
rectification  will  not  be  possible 
much  longer.  The  use  of  a  Ray- 

theon tube  is  limited  by  the  volt- 
age which  can  be  applied  to  it, 

so  it  is  not  available  for  anything 
except  very  low  power  and  low 
voltage  work. 

Motor  generators  for  amateur 
transmission  may  be  had  from 
the  Esco  organization  (Electric 
Specialty  Co.,)  and  may  be  se- 

cured in  a  variety  of  sizes  with 
different  combinations  for  oper- 

ation. For  example  you  can  use 
a  dynamotor  operating  from  a 
storage  battery  and  delivering 
500  volts  d.  c. ;  you  can  get  a  gen- 
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erator  operating  from  32  volt  d.  c. 
source  (Delco,  etc.)  or  you  can 
get  the  motor  for  the  generator 
with  either  a.  c.  or  d.  c.  110  volt 
winding.  The  generator  is  the 
same  always,  the  motor  differing 
in  accordance  with  your  primary 
power  supply  type. 

Get  Fuse  Right 

THROUGH  error  in  Figure  4 the  fuse  is  placed  in  the  neg- 
ative filament  line  when  as  a  mat- 

ter of  fact  it  should  be  placed  in 
series  with  the  milliammeter.  The 
line  carrying  the  fuse  in  Fig.  4 
should  be  a  solid  line  and  the 

fuse  inserted  between  the  neg- 
ative B  battery  and  the  milliam- 

meter. 
Further  helpful  information  on 

low  power  battery  operation  may 
be  secured  .  from  reading  Engi- 

neering Pamphlets  9  and  10  is- 
sued by  the  Burgess  Battery  Co., 

at  Madison,  Wis.,  in  which  the 

split  Colpitts  circuit  as  devel- 
oped at  their  laboratories  is 

fully  described. 
In  using  a.  c.  filament  or  plate 

supply  it  is  always  best  to  have 
filters  placed  across  the  supply 
lines  to  drain  those  lines  of  any 

r.  f.  pickup  from  the  transmit- 
ter and  prevent  such  energy 

from  going  out  over  the  supply 
lines  to  neighbors.  Take  two  one 
mfd  condensers  and  place  them 
in  series.  At  the  center  of  the 
two  put  the  ground  connection. 
Then  each  end  of  a  condenser 
goes  to  line.  Thus  one  side  of 
one  condenser  goes  to  one  side  of 
the  line  and  the  other  side  of 
the  second  condenser  goes  to  the 
free  side  of  the  110  volt  line. 

In  a  forthcoming  issue  of  the 
blueprint  section  Radio  Age  will 
detail  the  steps  necessary  in  the 
construction  of  a  crystal  con- 

trolled transmitter,  since  this 
type  of  set  is  the  highest  form 
available  and  particularly  noted 
for  its  bell-like  note  and  almost 
absolute  permanence  of  fre- 
quency. 

For  the  antenna  and  ground 
connections  on  the  transmitter 
the  XL  pushposts  are  very 
handy  since  the  top  of  the  bind- 

ing post  may  be  pushed  down 
and  the  wire  inserted.  The 
clamping  action  is  positive  and 
tight  and  makes  for  simplicity 
in  assembly. 
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Conducted  by  F.  A.  Hill 

'THE  material  appearing  under  the  title  "Pickups  and  Hookups  by  Our  Readers"  in  RADIO  AGE,  is contributed  by  our  readers.  It  is  a  department  wherein  our  readers  exchange  views  on  various  circuits 
and  the  construction  and  operation  thereof.  Many  times  our  readers  disagree  on  technical  points,  and  it 
should  be  understood  that  RADIO  AGE  is  not  responsible  for  the  views  presented  herein  by  contributors, 
but  publishes  the  letters  and  drawings  merely  as  a  meals  of  permitting  the  fans  to  know  what  the  other 
fellow  is  doing  and  thinking. 

A  UGUST  may  not  be  the  best 
Z\  month  in  the  year  for  radio 

-L  A_  reception  but  it  is  certainly 
classified  as  a  building  month. 
Perhaps  eighty  per  cent  of  the 
correspondence  in  this  depart- 

ment shows  the  DT  fraternity 
are  either  rebuilding  their  old 
sets  or  making  an  entirely  new 
one,  and  they  all  seem  to  pick 
the  month  of  August  for  that 
work.  Maybe  because  they  will 
have  ample  time  to  get  the  set 
fixed  in  time  for  the  good  weath- 

er that  follows  shortly  there- 
after. 

H  JOHNSON  SMITH,  at  Dig- 
•  by,  Nova  Scotia,  writes  as 

follows:  "I  have  been  taking 
your  excellent  magazine  for  the 
last  three  months  and  enjoy  it 
very  much.  Have  at  some  time 
or  other  subscribed  to  most 
American  and  British  magazines 
on  radio  and  to  date  yours  is  the 
best  I  have  struck.  Am  in  Nova 
Scotia  spending  a  vacation.  I 
live  in  British  Guiana,  South 
America,  and  have  a  fairly  good 
ham  station  down  there.  Have 
brought  with  me  a  short  wave 
set.  Want  to  enroll  as  a  'Twist- 

er of  Dials' — I've  twisted  them 
since  1916  and  will  go  on  twist- 

ing 'em  as  long  as  I  can." 
Welcome  om!  A  ham  is  al- 

ways known  by  the  receiver  he 
carries  and  you  never  see  a  real 
amateur  without  a  receiver. 
Reception  on  the  short  waves  is 
certainly  a  revelation  both  on 
phone  and  code,  as  compared 
to  work  on  the  higher  wave- 
lengths. 

H.  Johnson  Smith, 
Edward  Jones, 
Edward  Schrepper, 

DIAL  TWISTERS 

Royal  Bank  of  Canada, 
1428  Amsterdam  Ave., 
161  Newton  St. 

Digby,  N.  S. New  York,  N.  Y. 
Brooklyn,   N.  Y. 

DIAL  TWISTER 

New  York,  N.  Y.,  makes  good 
use  of  the  log-a-wave  chart  on 
page  64  as  a  means  of  showing 
the  list  of  stations  he  has  re- 

ceived. Such  a  method  saves 
time  and  energy  in  the  compila- 

tion of  a  DX  list. 

EDWARD  JONES,  1428  Ams- 
terdam    Ave.      (Apt.     14), 

APPARENTLY  our  friend  in 
Merrie  England,  the  Wire- 
less World,  does  not  have  much 

admiration  for  our  broadcasting 
scheme  in  this  country.  Recent- 

ly the  Wo?id,  in  commenting  on 
the  fact  Portugal  may  inaugu- 

rate a  broadcast  system  based 
upon  the  United  States  plan,  re- 

marked :  "Problem — find  the 

plan." 

A CCORDING  to  our  corre- spondent a  radio  expert  in 
Great  Britain  has  designed  a 
fool  proof  receiver  that  is  auto- 

matic. All  the  fan  does  is  to 
turn  it  on  and  off.  When  in- 

stalled and  wired  in  place,  the 
dials  are  set  and  clamped  in 
place.  The  operator  simply 
plugs  in  the  loudspeaker  when 
he  wishes  entertainment,  and 
pulls  it  out  when  through. 

All  DT's  who  would  be  satis- 
fied with  that  kind  of  a  radio 

set,  please  arise! 

ON  THIS  page  we  are  print- ing a  picture  of  Edward 
Schrepper,  161  Newton  St., 
Brooklyn,  N.  Y.,  who  with  his 
family,  is  enrolled  in  the  DT 
fraternity.  The  set  is  a  three 
tuber  made  a  long  time  ago  from 
diagrams  in  this  magazine,  and 
still  perking  to  this  day.  The 
picture  frame  atop  the  receiver 
contains  a  verification  letter 
from  KFI.  Edward,  who  is  14, 
is  the  champion  dial  twister  of 
the  family,  and  delights  in 
bringing  in  the  DX  while  the 
New  York  locals  are  blasting 
away.  This  time  Edward  will 
have  an  emblem. 

CHICAGO  still  heads  the  list of  cities  having  the  largest 
number  of  broadcasters  per  city, 
followed  by  New  York,  San 
Francisco  and  Los  Angeles. 
Among  states  Illinois  and  Cali- 

fornia  are   tied   for   first   place 
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with  24  broadcasting  cities  each, 
while  New  York  follows  with  20 
and  Pennsylvania  with  18.  This 
data  is  being  placed  on  a  large 
map  of  the  United  States  which 
is  on  exhibition  at  the  Sesqui 
Centennial  exposition  at  Phil- 
adelphia. 

IT  IS  reported  that  amateurs 
in  Cairo,  Egypt,  are  propos- 
ing to  put  a  transmitter  on  the 

top  of  the  pyramid  of  Chepren, 
a  height  of  472  feet.  The  trans- 

mitter itself  will  actually  be  in- 
stalled in  the  Rameses  tomb  with 

probably  an  RF  feeder  to  the 
antenna  itself.  This  is  not  the 
first  time  the  pyramids  have  been 
used  for  this  purpose  for  during 
the  war  many  antennas  were 
strung  up  for  listening  in  to 
enemy  messages. 

\  SSISTED  by  approximately 
tx.  a  dozen  picked  amateur 
stations  in  the  Eastern  and  Cen- 

tral part  of  the  United  States, 
the  Naval  Experimental  station 
NKF,  located  at  Bellevue,  D.  C, 
is  now  engaged  in  conducting 
observations  on  the  transmission 
of  a  variety  of  short  waves  from 
the  .battleship  Memphis,  now 
on  its  way  from  New  London, 
Conn.,  to  St.  Nazaire,  France. 
The  operation  of  the  short-wave 
sets  on  the  Memphis,  working 
under  the  call  NISS,  is  in  the 
hands  of  Dr.  A.  Hoyt  Taylor,  in 
charge  of  radio  at  the  Bellevue 
laboratory,  and  much  valuable 
information  on  the  behavior  of 
short  waves  at  various  distances 
is  expected  as  a  result  of  the  ex- 

periments. On  arrival  at  St.  Na- 
zaire, the  apparatus  will  be 

transferred  to  the  U.  S.  S. 

Pittsburgh,  call  NOT,  and  ad- 
ditional tests  will  be  run  from 

this  ship  on  the  return  trip  to  the 
United  States. 

GEORGE  HAAS,  JR.,  former- 
ly 405  Adelyn  Drive,  S., 

San  Gabriel,  Calif.,  but  now  of 
408  Hatch  St.,  St.  Paul,  Minn., 
read  the  recent  article  by  Arm- 

strong Perry  and  H.  M.  Bishop, 
the  former  on  tube  rejuvenation 
and  the  latter  on  tube  paralysis, 
both  of  which  appeared  in  the 
July  issue ;  then  dug  out  his  WD- 

ll's  and  put  them  in  his  present 

AMATEURS  will  be  glad  to 
know  that  amateur  radio  sta- 
tion 9EK,  operated  by  the  Bur- 
gess Radio  Laboratories  at  Madi- 
son, Wis.,  has  been  selected  as  a 

central  Naval-Amateur  station, 
and  assigned  the  significant  call 

letters  "NRRL,"  meaning  Naval 
Radio  Relay  League.  The  trans- 

mitter only  employs  this  call, 
however,  when  used  by  Naval 
Reserve  operators  for  communi- 

cating with  amateurs  who  have 
joined  the  Naval  Reserve  for  in- 

struction purposes. 

Improved  Form 

Improvement  has  been  noted  in  the 
winding  of  the  Silver-Marshall  inter- 

changeable plug-in  coils.  Instead  of  the 
winding  being  of  silk  covered  wire  wound 
close  together  (for  the  longer  waves) 
the  forms  are  now  supplied  with  threaded 
supporting  columns  on  the  coil  and  the 
winding  is  done  with  enamel  wire,  each 
turn  fitting  into  its  groove.  Thus  the 
capacity  effect  between  adjacent  turns 
is  reduced.  The  coils  are  available  from 
18  to  550  meters  and  fit  the  S-M  uni- 

versal coil  socket. 

set.  To  his  surprise  some  of  his 
old  tubes  (which  he  had  laid 
away  as  poor  performers)  func- 

tioned better  than  some  of  his 
new  ones. 

We  have  tried  the  same  trick 
with  some  of  our  old  tubes  but 
have  had  no  luck,  so  made  good 
use  of  them  during  the  Fourth 
of  July  celebration  in  place  of 
firecrackers — by  throwing  them 
against  a  stone  wall. 
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Unidirectional  Antenna  Best 

THE  only  practical  method thus  far  discovered  of  reduc- 
ing atmospheric  disturbances  or 

static  in  radiotelegraphy  or  te- 
lephony in  any  marked  degree,  at 

a  given  frequency,  is  that  of  uni- 
directional reception ;  that  is,  by 

using  some  form  of  antenna  or 
antenna  system  which  receives 
more  strongly  from  one  direction 
than  from  another,  says  Dr.  L. 
W.  Austin,  Bureau  of  Standards, 

Department  of  Commerce.  Well- 
known  forms  of  such  systems  are 
the  Beverage  or  wave  antenna 
used  extensively  by  the  Radio 
Corporation  of  America  for 
transoceanic  reception,  and  the 
older  but  more  convenient, 
though  somewhat  less  effective, 
combination  of  aerial  and  coil  an- tenna   (loop). 

Unidirectional  reception  is  use- 
ful whenever  the  static  does  not 

come  from  too  nearly  the  same 
direction  as  the  station  being  re- 

ceived. By  such  means,  the 
ratio  of  signal  can  often  be 
made  from  ten  to  twenty  times 
better  than  on  a  simple  antenna. 

In  choosing  the  site  of  a  re- 
ceiving station  it  is  of  great  im- 

portance therefore  to  discover 
the  prevailing  static  direction 
and  its  changes  during  different 
seasons  of  the  year. 

1                  9  B  H  X 
TRANSMISSION 

j  Operators  at  9BHX,  j !     located    in    the    Radio     [ 
1  Age  laboratory,  report  I 
!  having  worked  with  our  j 
1     short  wave  transmitter     1 
j  the  following  amateurs  | 
1     during    the    month    of     i 

[     June:- 

1     1AAL                     2MK       i 
=     8PL                        3AGC      1 
!     2UP                        2BBB      \ 
j     4BY                       1BLF 
!     2GP                      8BHM     ! 
j     4BK                       1BCA 
!     4AJ                        3ZO 
I     8ALR                    9MO 
j     60R                       9AYP 
!                       4NI 
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FULL  VOLTAGE 
Under  Any  Load 

£,. 
'B"  BATTERY  ELIMINATOR 

Smooth  constant  plate  current  with 
ample  reserve  powers  for  set  of  any 
number  of  tubes.  Operates  from  house 
lighting  system,  using  Raytheon  tube. 
First  cost  the  only  expense. 

Write  for  full  description. 

American  Shctric 
COMPANY 

STATE  AND  64TH  STREETS 
CHICAGO,  U.  S.  A. 

Makers  of  Burns  Loud  Speakers 

nRADIOIXPIHT 
Radio,   the   wonder   of   all   ages,   has 

grown    with    gigantic    strides.       Radio 
|  experts  are  needed  to  keep  pace  with  the 

i.   Thousands  of  good-paying  poei- 

toe 

d  lor  men Henry  Ford  got 
ortunlty  Is  here. 

light.  There 
with  vision  n 
started  on  hli 

YOU  EARN  WHILE  YOU  LEARN 
Our  home-study  course  In  practical  radio 

can  be  mastered  by  you  In  3  months. 
Become  a  radio  engineer.     Write  for  free. 

RADIO    SET 

POOE  SUMMER 
RECEPTION 

is  overcome  when  you  install  a  set 
of  our  perfectly  matched 

COILS 
$1.00  each  for  any  standard  size  or  style. 

Machine  wound  and  tested.  All  kinds  of 
inductance  made  to  order. 

KISSEL-CARMAN 
LABORATORY 

4905  Lake  Park  Ave.,  Chicago,  III. 

YOU  CAN  GET 

BROWNLIE 
VERNIER  DETECTOR 
$2.00  at  Your  Dealer  or  Direct. 
ROLAND  BROWNLIE  &  CO. 

21   Sanders  St.  Medford,  Mass 

Hints  For  Removing 

Battery   Acid    Stain 

"W! 
HAT  to  do  if  radio  bat- 

tery acid  is  spilled  on 
fabric  floor  coverings 

or  clothing,"  was  the  subject  of 
a  recent  microphone  chat  by- 
Paul  H.  Bonham  of  the  Nation- 

al Association  of  Dyers  and 
Cleaners,  appearing  over  Sta- 

tion KOA,  Denver,  in  a  bi- 
monthly series  of  home  econom- 

ics  programs. 

He  warned  that  liquid  in  a 
storage  battery  is  diluted  sul- 

phuric acid  and  will  burn  a  hole 
in  fabrics  if  not  washed  out  im- 
mediately. 

"Do  not  carry  a  storage  bat- 
tery across  rugs  or  carpets,"  he 

urged,  "nor  should  it  be  per- mitted to  touch  curtains  and 

draperies." "Mix  household  ammonia 
with  cold  water  in  equal  parts. 
Place  white  blotter  under  spot 
where  liquid  soiled  the  garment, 
if  it  is  clothing.  Use  medicine 
dropper  to  saturate  portion  cov- 

ered with  battery  acid.  The 
blotter  beneath  the  spot  will  at- 

tract ammonia  water  through 
the  fabric,  washing  out  the  acid. 
Tamp  the  spot  with  cheesecloth 
to  absorb  liquid  from  cloth. 
Continue  until  certain  the 
threads  have  been  thoroughly 
washed  clean  of  acid.  Blot  as 
dry  as  possible  then  hold  before 
an  electric  fan  until  completely dry. 

Ruins  Cloth 

"Battery  acid  is  treacherous 
in  its  damage  to  fabric.  A 
heavy  acid  stain  may  go  unnot- 

iced until  the  garment  is  laund- 
ered or  dry  cleaned  and  ready 

for  pressing.  When  heat  of  the 
iron  or  moisture  from  steam  in 
pressing,  penetrates  the  cloth,  a 
corrosive  action  causes  immedi- 

ate destruction  of  the  fibers.  If 
this  happens,  it  is  too  late  for 
laundering  or  dry  cleaning — 
the  cloth  is  ruined. 

"Where  color  of  the  rug,  car- 
pet or  garment  may  be  black  or 

blue,  don't  conclude  that  a  stain 
will  not  show  because  the  shade 
is  dark.  Stains  from  battery 
acid  will  change  blue  or  black 
to  red. 

1    ~;    ̂ 

FREET 
12-Cell~24-Volt 

Storage'B'Battery Positively  given  free  with  each 

purchase  of  a  WORLD  "A" Storage  Battery.  You  mast 
send  this  ad  with  your  order. 
WORLD  Batteries  are  famous 
for  their  guaranteed  quality 
and  service.  Backed  by  years 
of  successful  manufacture  and 
thousands  of  satisfied  users. 
Equipped  with  Solid  Rubber  Case, an  insurance  against  acid  and  leak- 

age. You  pave  60  per  cent  and  get  a 
2-Year  Guarantee 

in  Writing  S^81?^^*  Approved 
and  Listed 
as  Standard 
by  Leading 
Authorties 
including  Radio 

News  Labora- 
tories, Popal 

Science     Ins 

of  performance.     Send  your  order  in  today. 
Solid  Rubber  Case  Radio  Batteries 
6-Volt.  100-Amperes   $11.11 

!Nr°K"  }'^-^mper'3   •      13.25 
6- Volt.  140-Amperea   14.00 
Solid  Rubber  Case  Auto  Batteries 
6-Volt,  11-Plate   S11.25 

£vo£137-riaE  :::::::  ii:SS 

Send  P°.  Money  fi&Ss&Aft 
we  will   ship  day  order  I 
press  C.  O.  1).,  subject  to  your  examination 
on   arrival.      FREE    "B"    Battery    i Extra  Otter:    6  per  cent  discount  for  cash 
In  fall  with  order.     Buy  now  and  fret  a  enar-' 
anteed  battery  at  60  per  cent  sarin.. 

tiite  of  Staid- 

as.  ee£ 

rice.       Radio 

oratories  .Radio 

*dE*9  Wi  "ouaaii  MVU*»  we 

World 
Storage  batteries 

yonr  Radio  Diala  at  210 
ers    lor    the    new   1000 rage  Battery 
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BratU^tuiut 
PERFECT  FIXED  RESISTOR 

WHETHER  you  build  a  resistance- coupled  audio  amplifier  or  a  B- 
battery  eliminator,  be  sure  to  ask  your 
dealer  for  Bradleyunits.  These  perfect 
fixed  resistors  are  made  of  solid  molded 
material  and  cannot  deteriorate  with  age. 
Bradleyunits  are  accurately  calibrated 

and  fitted  with  silver-plated  caps  which 
permit  soldering  without  injury  to  the 

Bradleyunk.  Ask  your  dealer  for  Brad- 
leyunits, today. 

ALLEN-BRADLEY  CO., 
289  Greenfield  Ave.,  Milwaukee,  Wis. 

Please  send  me  your  latest  literature  on  Bradley- 
units and  Bradleyunit  Amplifier  Resistors. 

Name   

Address   \£h 

£/ 

Please  mention  Radio  Age  when  ivriting  to  advertisers 
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New  Socket  by  the  Insulating 
Company 

A  SOCKET  designed  by  A.  G. 
Heller,  President  and  engi- 

neering head  of  the  Insulating 
Company  of  America,  Inc.,  59 
Warren  St.,  New  York,  presents 
a  number  of  features. 

This  device  represents  a  new 

principle  in  the  method  of  hold- 
ing the  tube.  The  contacts  are 

eyeletted  to  the  sub-panel  at  the 
four  points  corresponding  with 
the  tube  prongs.  As  they  swivel 
freely  at  these  points  the  outer  or 
terminal  ends  can  be  swung  in 
any  direction  for  convenience  in 

wiring.  This  movement  also  al- 
lows the  position  of  the  wiring  to 

be  determined  after  the  contacts 

are  installed.  Sockets  are  de- 
signed for  soldered,  eyeletted  or 

screwed  wiring. 

The  appearance  of  the  new 
socket  is  unusual,  inasmuch  as  no 
mounting  devices  appear  on  the 
top  of  the  panel.  Only  four 
white  insulated  eyelets,  through 
which  the  tube  prongs  pass,  are 
visible.  This  results  in  a  very  at- 

tractive sub-base  unmarred  by 
unsightly  eyelets,  etc.,  scattered 
over  the  surface. 

Cleveland  Radio  Show 

CLEVELAND'S  second  annual 
radio  exposition,  which  is 

to  be  held  in  the  big  municipal 
auditorium  Sept.  20  to  26,  prom- 

ises to  be  one  of  the  biggest, 
most  important  and  most  produc- 

tive radio  shows  of  the  year. 
A  program  of  greater  magni- 

tude and  greater  effectiveness 
than  attempted  last  year  has  been 
outlined  by  G.  B.  Bodenhoff  who 
is  managing  the  show  here  again. 
Many  exhibitors  in  the  1925 

Cleveland  show  have  declared 

that  exposition  was  the  most  pro- 
ductive of  any  of  the  year  and 

they  are  returning  to  show  again. 

Succeeds  Mallory 

FE.  ELDREDGE  has  been 

•  appointed  commercial  man- 
ager of  the  Radio  Department  of 

the  Westinghouse  Electric  & 

Manufacturing  Company,  suc- 
ceeding to  the  position  recently 

made  vacant  by  the  promotion  of 
E.  B.  Mallory. 

Mr.  Eldredge  holds  the  degree 

of  Master  of  Science  from  Syra- 
cuse University.  He  enlisted  in 

the  Signal  Corps  of  the  United 
States  Army  in  1917,  and  when 
the  war  ended  was  serving  as  an 
officer,  in  charge  of  the  inspection 
of  all  radio  material  manufac- 

tured in  the  Department  of  the 
East.  He  continued  in  the  serv- 

ice and  after  being  made  a  first 
lieutenant  in  the  Signal  Corps  of 
the  Regular  Army  in  1920  was 
transferred  to  the  Signal  Corps 

Depot,  Fourth  Corps  Area, 
Georgia,  where  he  remained  until 
1922.  Then  he  was  sent  to  the 

Panama  Canal  Zone,  as  command- 
ing officer  of  the  10th  Signal  Com- 

pany in  the  Panama  Division. 
Mr.  Eldredge  in  1924  entered 

the  service  of  the  Westinghouse 

Company,  in  charge  of  the  gov- 
ernment section  of  the  radio  de- 

partment and  held  that  position 
until  his  latest  promotion. 

Radio  Age  is  plan- 
ning further  visits  to 

major  organizations 
in  the  radio  industry. 
These  descriptive 
articles  will  be  pre- 

sented from  time  to 

time  in  this  maga- 
zine. Watch  for 

them. 

Globe  and  Technolian  Are 
Merged 

THE  Globe  Phone  Mfg.  Com- pany of  Boston,  and  Reading, 

Mass.,  and  the  Technolian  Cor- 
poration of  Boston  have  com- 

bined. The  merged  companies 
will  be  known  as  the  Globe  Tech- 

nolian Corporation  with  factory 
and  executive  offices  at  Reading, 
Mass. 

The  Globe  Phone  Mfg.  Com-- 
pany  have  for  nearly  twenty 
years  been  experts  in  Acoustics, 
developing  and  building  sensitive 
sound  producing  and  receiving 
instruments  for  the  deaf.  The 

Globe  Company  entered  the  Radio 
field  in  1922  and  are  makers  of 
the  well-known  Globe  Radio 
Headset  and  Loud  Speaker. 

The  Technolian  Corporation  is 
an  outgrowth  of  the  Irving  W. 
Kimball  Laboratory  of  Boston 
and  brings  to  the  Globe  Company 
a  line  of  reproducing  speakers 
and  the  Technolian  combination 

radio-phonograph  with  special  in- 
built speaker. 

Radio  Exposition  Set  for 

Sept.  27 

USING  the  Hotel  Sherman  as 
headquarters  the  Allied  Ra- 

dio Congress  combined  with  the 
National  Radio  Exposition  will 

hold  an  exhibition  from  Septem- 
ber 27  to  October  2  at  Chicago. 

The  Exhibition  Hall  of  the 

Sherman  will  be  arranged  for  the 
exposition  which  will  be  under 

the  management  of  the  Interna- 
tional Trade  Exposition  Co.,  with 

Milo  E.  Westbrooke  as  manager. 

Moves  to  Cambridge 

THE  Tobe  Deutschmann  Com- pany, manufacturers  of  the 
TOBE  line  of  Bi-Pass,  Filter  and 
High  Voltage  Condensers,  has 
just  moved  to  greatly  enlarged 

quarters  in  Cambridge,  Massa- 
chusetts. 
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Cannot  Forecast  Radio  Recep- 
tion Signals 

DISCUSSING  the  relationship 
between  radio  reception 

and  weather  conditions,  J.  M. 

Sherier,  Denver's  government 
weather  forecaster,  has  released 

the  following  statement  to  KOA. 

"The  weather  bureau  has  re- 
ceived many  requests  that  it 

undertake     to     forecast     condi-    to  make  a  dedication  speech  for 

of  the  average  individual  to  re- 
member all  forecast  failures  and 

to  forget  the  successes." 

Radio  Audience  Visits "Q"  Train 

IT  CERTAINLY  is  a  radio  age! 
On  June  16,  at  the  Union 

Station,  in  Chicago,  Mayor  Dever 

stepped   before   the   microphone, 

about  a  party  and  not  come  to  it, 
and  they  started  to  join  the  line 
less  than  an  hour  after  their  in- 

vitation to  do  so  was  broadcast. 

0 

tions  favorable  or  unfavorable 

for  radio  reception.  To  attempt 
to  do  this,  however,  is  considered 
unwise  because  enough  is  not  yet 
known  about  the  factors  involved 

to  make  it  reasonably  certain 
that  reliable  forecasts  can  be 
made. 

"Tho  many  persons  have 
studied  the  weather  maps  in  re- 

lation to  signal  strength  and  sta- 
tic, as  determined  by  individual 

opinion  while  listening  in,  and 
some  precise  measurements  have 

been  made  by  physicists  and  ra- 
dio specialists,  there  is  a  differ- 

ence of  opinion  as  to  the  extent 
to  which  the  character  of  weath- 

er affects  radio  signals.  The  gen- 
eral view  of  those  most  compe- 
tent to  judge  seems  to  be  that 

there  are  strong  influences  other 
than  weather  involved. 

"It  is  believed  that  the  prob- 
lem must  be  attacked  in  a  sys- 

tematic way  if  conclusive  results 
are  to  be  obtained.  This  would 

require  apparatus  of  precision 
for  measuring  signal  strength 
and  character  from  stations  of 
known  output. 

"Such  apparatus  should  be  lo- 
cated at  many  places  over  the 

country  and  be  operated  by 
trained  men.  The  weather  bu- 

reau could  not  take  up  such  a 
problem  without  authorization 

and  funds." 
During  a  recent  appearance 

over  the  General  Electric  broad- 
casting station,  Mr.  Sherier  point- 

ed out  that  weather  forecasts 

cost  less  than  a  two-cent  postage 
stamp  for  every  man,  woman  and 
child  in  the  country. 

"Official  forecasts  receive  an  av- 
erage weather  verification  of  ap- 

proximately 90  per  cent,"  he  de- 
clared. "To  most  people,  this  ap- 

pears surprisingly  high;  in  fact, 
there  is  a  tendency  on  the  part 

the  Burlington's  beautiful  new 
Vacation  Flyer,  running  between 
Chicago  and  Denver.  The  train 
— the  last  word  in  artistic  dec- 

oration:— was  on  exhibit  all  day, 

and  a  goodly  throng  was  expect- 
ed, for  the  ceremonies  were  of 

great  interest.  Miss  Caroline 

Mcllvaine  of  the  Chicago  Histor- 
ical Society  spoke  on  the  histor- 
ical significance  of  such  an  event, 

and  Miss  Bessie  Bennett,  of  the 
Art  Institute,  and  Mrs.  John 

Alden  Carpenter,  well  known  au- 
thorities on  Interior  Decoration, 

talked  of  the  advance  made  in 
utilitarian  art.  Moreover  the 

rumor  had  got  about  that  re- 
freshments were  to  be  served 

from  the  fountain  in  the  train's 
Pompeian  Lounge !  But  who 
would  have  expected  over  6000 
people !  That  radio  audience 

simply  couldn't  stand  just  to  hear 

Separate  Divisions 

kWING  to  a  demand  for  their 

apparatus  the  Cardwell  or- 
ganization has  divided  their 

sales  into  three  divisions,  the 

maufacturers,  retail  and  ama- 
teurs. 
Manufacturers  will  be 

handled  direct  from  the  office 
of  the  company  at  Brooklyn; 

broadcast  equipment  for  retail- 
ers will  be  handled  through  ex- 

clusive jobbers,  while  the  ama- 
teur trade  will  be  handled  in 

part  by  the  jobbers,  but  mainly 
direct  from  the  factory  to  the 
amateur. 

Booklet  on  Tuning 

4  4QOLVING  the  tuning  prob- JO  lem"  is  the  title  of  an 
interesting  booklet  recently  is- 

sued by  the  General  Instrument 

Corporation. 
Although  referring  to  their 

new  Metalign  SLT  condenser, 

the  booklet  also  covers  the  tun- 
ing condenser  field  generally 

and  gives  the  reader  a  good 
idea  of  how  the  condenser 
should  be  made  for  mechanical 
as  well  as  electrical  efficiency. 

LOCALIZED  CONTROL  UNIT 

Above  is  shown  the  new  localized  control  unit  manufactured  by  the  Alden  Mfg. 
Co.,  intended  for  use  in  tuned  r.  f.  sets  or  any  other  type  of  receivers  in  which  three 
condensers  are  required  for  tuning.  The  chassis  is  arranged  so  it  may  be  incorporated 
in  a  receiver  bodily.  Three  drums  control  the  three  variables  (in  this  case  .00035 
mfd.  each).  The  condensers  may  be  varied  simultaneously  by  movement  of  the  drum 
as  a  whole,  or  each  condenser  individually  may  be  altered  by  means  of  its  respective 
drum  section.  Such  a  unit  has  been  tested  in  the  Radio  Age  Laboratory  and  found 
highly  satisfactory  for  group  tuning  work.      It  is  ruggedly  built  and  well  machined. 
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When  Broadway  Came  to 
Main  Street 

(Continued  from  page  2U) 

foreign  to  his  existed,  but  so  long 
as  he  was  getting  as  much  enjoy- 

ment out  of  it  as  from  a  troupe  of 
performing  monkeys — and  no 
doubt  his  matter  of  fact  mind 
would  place  a  night  club  crowd  in 
the  same  category — who  shall  say 
his  radio  set  wasn't  worth  the 
price?  It  had  brought  him  New 
York,  something  heretofore  as  re- 

mote and  unthought  of  as  China, 
and  now  he  was  attempting  to 
visualize  something  of  its  vast- 
ness,  its  millions  and  its  many 
wonders. 

"I  will  say,"  he  commented, 
"that's  a  right  smart-lookin' 
young  fellow  they've  got  for  a 
mayor  down  there.  I  saw  his  pic- 

ture in  the  Tribune  one  day." 
"Yes,  and  he  used  to  write  pop- 

ular songs,  Uncle  John,"  we  told 
him.  "Just  the  kind  of  things 
you've  been  listening  to."  Upon 
looking  back  we  fear  we  left  our 
old,  country  friend  with  a  sort 
of  a  "Manhattan  Transfer"  im- 

pression of  New  York,  where 
Jimmy  Walker  might  be  found 
most  any  night  leading  an  orches- 

tra in  a  supper  club,  but  we  did 
our  best. 

WJZ'S  Super  Power 
IT  IS  to  WJZ's  successful  ex- 

periments with  super-power 
the  past  winter  that  the  Uncle 
Johns  of  a  thousand  miles  or  more 
distant,  owe  their  introduction  to 
many  features  of  metropolitan 
broadcasting.  Though  a  number 
of  them  have  been  listening  to 
WEAF  for  a  couple  of  years 
through  the  Detroit,  Cincinnati, 
Chicago,  Davenport  and  Minne- 

apolis hook-ups,  this  winter  has 
been  their  first  opportunity  of 
hearing  the  metropolis  direct  and 
programs  not  planned  especially 
for  far  away  listeners. 

It  seems  to  us  that  this  success 

of  WJZ's  is  the  one  outstanding 
broadcasting  achievement  of  the 
unsatisfactory  winter  of  1925, 
with  its  epidemics  of  sun  spots, 
auroras,  and  various  manifesta- 

tions of  nature,  that  have  com- 
bined with  man-made  interfer- 

ence to  render  things  unpleasant 
for  the  radio  listener.  For  they 
have  been  able  to  encompass  in- 

credible distance  with  tremendous 
volume.      True,    it    has    seemer1 

that  invariably  on  the  nights  re- 
served for  the  Victor  concerts, 

the  busy  little  electrons  decided 
that  a  migration  was  in  order,  or 
the  moon  had  to  get  full,  or  some 
other  interference  crop  up  to 
bear  out  the  theory  that  the  only 
satisfactory  way  to  hear  radio 
from  a  point  five  hundred  miles 
distant  is  over  a  telephone  wire, 
but  on  the  whole  the  performance 
of  this  station  has  been  very  sat- 
isfactory. 

And  while  we  are  speaking  of 
Victor  concerts — if  there  was  one 
single  carping,  anti-radio  critic 
extant,  the  final  concert  of  this 
group  surely  left  him  without  a 
leg  to  stand  on.  The  combination 

of  Jeritza's  magnificent  caden- 
zas, de  Gogorza's  velvety  bari- 
tone and  the  reluctant  Zimbalist's 

expert  bowing,  made  it  an  eve- 
ning long  to  be  remembered  by 

those  who  love  the  very  best  in 
music.  And  it  is  programs  of 
the  character  of  these  and  the 
splendid  Atwater-Kent  presenta- 

tions through  WEAF  that  make 
it  so  necessary  for  us  to  hear  New 
York  with  satisfaction.  It  is  all 
very  well  for  Mr.  Babbit  out  in 
the  Middle  West  to  exclaim,  with 
fine  scorn,  "What  do  we  need  to 
hear  New  York  for?  We've  got 
just  as  good  talent  right  here  in 

Gopher  Prairie."  We  know  per- 
fectly well  we  haven't.  If  they 

were  so  good,  they  wouldn't  stay 
in  Gopher  Prairie.  For  today  the 
talent  of  both  the  old  and  new 
world  gravitates  to  the  great  city 
of  opportunity  as  surely  as  once 
all  roads  led  to  Rome. 

Stagnate  at  Home 

WE  recall  a  day  when  we  were 
negotiating  the  traffic  mess 

in  Forty-second  street  in  com- 
pany with  a  young  painter,  who 

had  achieved  a  notable  success 

after  ten  years'  struggle  in  the 
city.  We  had  dodged  seventeen 
taxicabs,  a  score  of  trucks,  and 
were  edified  by  the  spectacle  of  a 
woman  being  extricated  from  un- 

der the  wheels  of  a  surface  car. 

"George,"  we  said,  with  a  good 
deal  of  irritation,  "why  don't  you 
go  home  to  paint?  How  can  any- 

one do  any  creative  work  in  such 
a  bedlam  as  this?  Now  that  you 

have  arrived,  you  don't  have  to 

stay  here." "I  stay  because  I  can't  work 
anywhere  else,"  was  his  reply.  "I 
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don't  know  a  dozen  people  in  the 
city,  outside  my  own  group,  but 
it  is  the  crowds  in  the  streets,  the 
bedlam  as  you  call  it,  the  bigness 
of  it  all,  that  gives  the  inspira- 

tion. And  then  it  is  the  contacts. 
Everyone  who  is  doing  anything 
in  art  is  here,  or  comes  here  at 

some  time.  I'd  stagnate  back 

home." 

Which,  while  it  has  nothing  to 
do  with  radio,  probably  explains 
the  lure  of  Manhattan,  and  why 

we  are  dependent  upon  the  great- 
est city  for  the  best  in  radio  enter- 

tainment as  well  as  the  more  es- 
tablished arts  of  the  theatre  and 

the  concert  stage. 
The  great  orchestras,  such  as 

the  Philharmonic,  come  to  us 
through  WJZ;  the  Army,  Navy 
and  Marine  Bands,  rebroadcast 
from  Washington;  concert  and 
dance  orchestras  from  the  great 
metropolitan  hotels,  important 

speeches  and  broadcasts  of  ban- 
quets to  great  personages,  occa- 
sional appearances  of  some  dis- 

tinguished man  or  woman  who 
happens  to  be  in  the  city,  to- 

gether with  studio  programs  al- 
ways of  a  character  in  keeping 

with  the  high  standard  of  the  sta- 
tion. 

With  the  wealth  and  prestige 
of  the  Radio  Corporation  of 
America  back  of  it,  its  wonderful 
mechanical  equipment,  and  the 

high  standard  of  its  studio  per- 
sonnel, it  would  be  singular  in- 

deed, if  WJZ  were  not  a  great  sta- 
tion. Aside  from  the  high  spots 

of  the  Victor  concerts,  Godfrey 

Ludlow's  studio  recitals  on  Sun- 
day nights  have  had  the  largest 

following  of  music  lovers.  And 

then  there  is  Henry  Hadley's Philharmonic  Orchestra,  the 
Royal  Salon  Orchestra,  the  Bald- 

win Hour  and  many  others  that 
it  is  a  joy  to  welcome  into  our 
homes. 

And  for  the  oldsters  like  Uncle 

John,  with  suppressed  cafe  com- 
plexes, and  the  exiles  from  the 

Great  White  Way,  there  is  a 
dance  program  from  a  different 
hotel  or  club  every  night,  which 
brings  the  tang  of  Broadway, 
(purely  symbolic,  for  there  are 
so  few  of  them  on  Broadway  any 
more,)  to  far  distant  sections. 
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TUNE-RITE The  Straight  Line  Frequency  Dial 

Separates 
Low  Wave 
Stations 

expensive  or     ̂   . 

bulky  SLF  VodrOUnzto  attach. 
condensers Price  $3.50 

Instantly 
attached 

Fool  Proof 
AMPERITE  —  the  perfect  filament  control. 
Takes  the  guess  out  of  tube  control.  No 
knobs  to  turn.  Makes  tubes  last  longer. 

Makes  any  novice  a  master  operator.  Speci- 
fied in  all  popular  construction  sets.   $1.10. 

r^&diaU  (Botnpany 
Dept.  R.  A.-8  50  Franklin  Street,  New  York  City 

Ofo  "SELF-ADJUSTING"/?/^^ 

AM  Battery  £® 
ChargerOHir& SATISFACTION  GUARANTEED 

Charges  any  type  of 
storage  A  or  B  battery, 
using  a  few  cents  worth 
of  ordinary  house  cur- 

rent, either  alternating 
or  direct.  Cannotinjure 
battery.  Complete 
directions  enclosed. 
Anyone  can  operate. 

No  expensive  "extras" to  buy.  Why  pay 
$10.00  to  $15.00  for  a  charger  when  you 
can  get  this  splendid  GUARANTEED  R/  B. 
Charger  by  mailing  us  two  dollars  (bills,  money- 
order,  check  or  stamps)  plus  ten  cents  in  stamps  or 
coin  to  pay  mailing  costs.  Charger  will  be  sent 
postpaid.  If  you  are  not  satisfied,  return  within 
five  days  and  we  will  refund  your  money.  Order 
at    once — TODAY. 

R.  B.  SPECIALTY  COMPANY 
Dept.  A-40,  308  East  Third  St. .Cincinnati,  Ohio 

|  PATENTS 
PROMPTLY   PROCURED 
SEND  A  SKETCH  ■ YOUR  INVENTION 

CDCC     INVENTION'  RE- r  Htt  CORDING  BLANKS 

MAIL     TODAY 

Amateur  Message  to  China 

AN  outstanding  example  of  the 
L  amazing  strides  that  the  ra- 
dio amateur  has  made  in  the  last 

few  years  is  furnished  by  the  rec- 
ord of  a  recent  message  that 

originated  in  the  Hawaiian 
Islands  for  delivery  in  China. 

Although  ordinarily  such  mes- 
sages are  sent  either  direct  to  the 

destination,  or  by  means  of  one 
or  two  intermediate  relays,  the 

communication  in  question  trav- 
eled a  distance  of  nearly  twice 

the  circumference  of  the  earth 

before  it  reached  the  party  for 
whom  it  was  intended. 

The  message  was  started  from 

amateur  station  6DBL,  at  Hono- 
lulu, and  from  there  went  to 

2NZ,  E.  S.  Strout,  Jr.,  of  New 

York  City,  no  direct  communica- 
tion to  China  being  possible. 

2NZ  gave  it  a  fresh  start  toward 
the  Orient  by  passing  it  along  to 

9ZT,  Don  Wallace,  in  Minne-  I 
apolis;  but  the  latter  evidently 

deciding  that  it  would  be  better  j 
to  go  back  a  little  and  get  a  run- 
ning  start,  passed  it  to  the  U.  S. 

Navy's  experimental  station, 
NKF,  at  Bellevue,  near  Washing- 

ton, D.  C. 
From  Bellevue  it  was  sent  over 

to  New  Zealand,  where  2AC, 
again  enable  to  connect  with 

China,  handed  it  to  a  French  sta- 
tion. The  Frenchman  evidently 

still  had  faith  in  the  southern 
route,  for  he  passed  it  along  to  a 
South  African  amateur.  The 
South  African  happened  to  hear 
a  Philippine  amateur,  so  gave  it 

to  him,  and  the  Philippine  ama- 
teur delivered  it  to  an  amateur 

in  China  who  saw  that  the  mes- 

sage reached  its  ultimate  destina- 
tion. 

Casual  though  this  incident  is, 
the  average  radio  public  will 
probably  be  startled  to  realize 
the  way  the  amateur  of  today 
tosses  messages  back  and  forth 
between  the  different  continents 
of  the  earth.  Where  five  years 

ago  it  was  considered  a  note- 
worthy achievement  for  an  ama- 

teur to  be  able  to  transmit  over  a 

distance  of  1,000  miles,  the  ama- 
teur of  1926  finds  the  world  no 

larger  than  one  of  our  smallest 
states. 

;e  mention  Radio  Age  when  writing  to  advert 

1H0RDARS0N 
Power  Amplification 

and 

B  —  Supply 

From  The  A.  C.  Line 
Force  a  car  up  a  steep  hill  and 
the  engine  knocks.  Force  a 
radio  set  and  the  quality  be- 

comes ragged  and  the  reproduc- tion distorted. 
Faithful     reproduction    of    the 
deeper    bass    tones    requires    a 
considerable  expenditure  of  elec- 

trical   energy, — more,    in    fact, 
than   the   vacuum   tube   of  the 
average  receiver  can  handle. 
A    power    amplifier    built    with 
Thordarson     transformers     and 
chokes     uses     larger     capacity 

tubes  and  reproduces  the  heav- 
ier,   more    vibrant    tones    with 

undistorted  quality  and  volume. 

Operates  from  the  light circuit    B — supply    for 

entire  receiver.     No  con- 
trols.     Requires  no  ad- 

justment.      Uses   larger 
capacity  tubes. 

TRANSFORMER   R-198   sup- 
plies 425  V.  plate  and  7  1-2  V. filament  for  UX  210  tube. 

Price  $12.00 

30  HENRY  CHOKE  R-1%, 
70  M.  A.  capacity  for  filter  cir- cuits. 

Price  J5. 00 

Thordarson  Electric 

Mfg.  Co. 500  W.  Huron  St.  Chicago,  III. 
Transformer  Specialists  since   1895 

WORLD'S  OLDEST  AND   LARGEST 
L  EXCLUSIVE    TRANSFORMER MAKERS 

Transformer  Specialists  Since  1895 

WORLD'S  oldest  and  largest EXCLUSIVE  TRANSFORMER  MAKERS 
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A  new-type radio 
offers  4  great 
advantages 

I      Greater  distance.   Coast  to 

A    coast  in  winter.     1000   miles 
in  summer. 

O    Finer  tone.     No  distortion. 

^   All  tones  crystal  clear. 
3  Be  t  ter  selec  tivity .  Find  any 

station  already  logged  in  20 
seconds. 

A  Increased  volume.  Brings  in 
distant  stations  with  volume 
enough  to  fill  an  auditorium. 

BRLA 
FOR  CLEAR,  QUIET  "B"  POWER 

RADIO 

Storage  "B"  Battery 
alvoite  Lasts  Indefinitely— Pays  for  Itself 
Economy  and  performance  c 1  of  before.     Recharged  e 

ed land  list 
>.  Radio  L 

Radfo  Ne*-8 
Ina  fop.  Kadlo  Laboratories,  Pop.  Sci.  Inst.  uw.*~~u?.  -- «™.~  . 
Lab.,  Lefax,  Inc.,  and  other  Important  institutions.     Equipped    
Solid  Rubber  Case,  an  insurance  against  acid  and  leakage.  Extra 
heavy  glass  jars.     Heavy  rugged  plateB.     Order  yours  today! 

SEND  NO  MONEY  £££&  *gg&  db»«X? Ib  received.  Extra  offer:  4  batteries  in  eeriea  (96  volts).  $10.60.  Pay 
expressman  after  examining  batteries.  6  per  cent  discount  for  cash 
with  order.  Mail  your  order  now! 

WORLD  BATTERY  COMPANY 
1219  So.  Wabash  Ave.,      Dept.8l        Chicago,  I1L 

to  "A"  Storage  Batleru 

with  BOW  LEGS "PERFECT    LEG 
_     _  rercome    this    de- 

formity.   Tnjuscrs    hang    perfectly 
slnui'hi. .    Minjn  of  the  hi^hewt  grade 
Aluminum.       Sanitary.     Light,    an. I 

for  booklet  showing  i,l...t   
v.  nli    ami   witlmut    tie-    '    I'l   KhKi    1 
LEG  FORMS." PERFECT  SALES  CO.,  Depl.70, 
140  N.  Mayfield  Ave.,  Chicago,  111. 

Stories  the  Studio  Microphone 
Relates 

(Continued  from  page  28) 

group.  He  strove  to  efface  him- 
self while  the  rest  of  the  gang  did 

the  hip  and  hurrah  stuff.  Most 
of  his  followers  were  strutting 
about  the  studio  letting  everyone 
within  earshot  know  they  were 
with  Red  Grange.  In  fact,  they 
were  so  much  in  evidence  that 

when  it  came  time  for  Grange  to 

take  his  place  before  the  micro- 
phone he  had  to  elbow  his  way 

through  the  crowd.  Although 
Grange  was  nervous,  he  made  a 

good  talk. 
"Billy"  Mitchell,  the  "fighting 

colonel"  of  the  air,  was  as  com- 
posed before  the  microphone  as 

he  was  when  he  faced  the  board 
in   Washington. 

John  H.  Lyle,  a  prominent  Chi- 
cago judge,  stripped  off  his  coat 

and  collar  before  he  took  his 

place  before  the  microphone  and, 
although  he  was  scheduled  to 
speak  but  fifteen  minutes,  talked 
for  fifty-five  and  was  stopped 
then  only  by  the  announcer  who 
wrote  on  a  piece  of  paper  which 

he  laid  before  the  judge,  "We 
must  be  off  the  air  in  two  min- 

utes." 

Brigadier  General  Henry  J. 
Reilly,  affectionately  known  as 

the  commander  of  "Reilly's 
Bucks,"  was  more  worried  about 
getting  a  box  of  candy  to  take 
home  than  he  was  about  the 

microphone.  Right  up  until  the 

time  for  him  to  speak  he  was  ask- 
ing everyone  if  the  candy  store 

below  would  still  be  open  after 
he  finished  his  talk. 

Incidentally,  Gen.  Reilly  is  one 
of  the  best  radio  speakers  in  the 
country,  according  to  the  stations 
who  have  broadcast  him.  He 

uses  only  a  few  notes  but  speaks 
with  as  perfect  coherence  and 
connection  as  though  every  word 
were  written  out  for  him.  He 

sits  and  calmly  inspects  his  nails 
as  he  talks  and  never  once  falters 
in  his  speech. 

Forgot  the  Ladies 

WARREN  BROWN,  one  of the  best  sport  writers  in  the 
country,  took  his  place  before  the 
mir.i  jphone  wearing  his  cap.  In 
the  middle  of  his  speech  he 
stopped,  turned  red,  grabbed  his 

Please  mention  Radio  Age  when  writing  to 

cap  off  and  flung  it  violently  into 
the  corner. 

"I  forgot  women  listened  in 

too,"  he  said  in  explanation  after 
his  talk  was  over. 

Gloria  Swanson  trembled  be- 
fore the  microphone  and  declared 

the  studio  was  like  an  undertak- 
ing parlor;  Richard  Barthelmess 

nervously  drew  pictures  all  dur- 
ing the  time  he  was  speaking; 

Betty  Bronson  frankly  wept  be- 
fore and  after  her  speech  and 

Bill  Hart  made  the  most  fever- 
ish gestures  any  human  ever 

achieved.  After  all,  you  can't 
blame  them.  Radio  broadcasting 

really  isn't  as  easy  as  it  looks. 

POLK'S  REFERENCE  BOOK 
FOR   DIRECT  MAIL  ADVERTISER8 
Showj  how  to  Increase  your  business  by 

the  use  of  Direct  Mall  Advertising,  60  pages 
full  of  vital  business  facts  and  figures.  Who. 
where  and  how  many  prospects  you  have. 
Over  8,000  lines  of  business  covered. 

Write  for  your  FREE  copy. 

R.  L.  POLK  &  CO.,  Detroit,  Mich. 
599  POLK    DIRECTORY    BUILDING 

Branches   In   principal   cities  of  U.    S. 

I 

To  the  Man  with  an  Idea 
I  offer  a  comprehensive,  experi- 

enced efficient  service  for  his 
prompt,  legal  protection  and  the 
development  of  his  proposition. 

Send  sketch  of  model  and  de- 
scription, for  advice  as  to  cost, 

search  through  prior  United  States 
patents,  etc.  Preliminary  advice 
gladly    furnished    without    charges. 
My  experience  and  familiarity 

with  various  arts  frequently  en- 
able me  to  accurately  advise  cli- 
ents as  to  probable  patentability 

before   they   go  to  any   expense. 

Booklet  of  valuable  information  and 
form  for  properly  disclosing  your 
idea  free  on  request.      Write   today. 

RICHARD  B.  OWEN,  Patent  Lawyer 
81    Owen  Bldg.,  Washington,  D.  C 

41 -M  Park   Row,  N.  Y.  City 
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Changing  the  Receiver 
to  Single  Control 

(Continued  from  page  11) 

characteristics  vary  consider- 
ably between  1450  KC  and  600 

KC.  It  was  with  the  idea  of 
eliminating  this  that  I  chose  this 

new  method  of  antenna  coupl- 
ing. It  will  absolutely  isolate 

the  antenna  from  the  set  as  re- 
gards any  effect  in  tuning.  As 

regards  selectivity  that  rests  on 
the  design  of  the  RF  amplifier. 

Radio  Wall  Socket 
Consider  this  new  style  Jones  MULTI- 

PLUG  for  your  present  set — or  the  one  you 
are  building.  A  wall  socket  connects  with 
batteries,  ground  and  aerial  hidden  out  of 
sight  in  basement  or  near-by  room.  Plug 
leads  direct  from  binding  posts.  Ask  your 
radio  r'ea'er. 

MULT>#LUG 
THE  STANDAMjs^pcONNECTOR 

FOR  CLEAR,  QUIET  "B"  POWER 

RADIO 

Storage  "B"  Battery 
SSvoitS  Lasts  Indefinitely— Pays  for  Itself 
Economy  and  performance  unheard  of  before.  Recharged  at  a  negli- 

gible coat.  Delivers  unfailing  power  that  la  clear,  pure  and  quiet. 
Approved  and  listed  as  Standard  by  leading  Radio  Author?  iet 
ink  Pop.  Radio  Laboratories.  Pop.  Sci.  Inst.  Standards,  Radio  Newa 
Lab.,  Lefax,  Inc.,  and  other  Important  Institutions.  Equipped  with 
Solid  Rubber  Case,  an  insurance  against  acid  and  leakage.  Extra 
heavy  glass  jars.  Heavy  rugged  plates.  Order  yours  today! 

<5F"\T"r>  TSJO  X/CHMFV  Just  state  number  of  batteries OE.JMU  rSH_l  JVIUJNUI  wanted  and  we  will  ship  day  order 
isreceived.  Extra  Offer:  4  batteries  in  series  (96  volts) ,  $10.60.  Pay 
expressman  after  examining  batteries.  5  percent  discount  for  cash 
with  order.  Mail  your  order  now! 

  „  WORLD  BATTERY  COMPANY 
1219  9o.  Wabash  Ave.,      Dept.81        Chic 
_  .  Makers  of  the  Famous  World  Radio  " A' •  Storaae  Ba 

6-voU.  100 Amp.  $11.25: 
t  Kadio    A"  Storage  Battery 

World 
STORAGE  BATTERIES 
lm«A^WEAF^V^^WJS>KMJXKfiO^KWi£gWaii^ia« 

Radio  Dials  at  210 
for  tbe  new  1000 
■Id  Storage  Battery 

Interesting  History  of  Tube 
Manufacture 

(Continued  from  page  9) 
one  tube  which  is  connected  to 

the  vacuum  system  for  exhaust- 
ing, and  another  which  contains 

magnesium  wrapped  in  sheet 
nickel. 

Tube  Exhausted 

THE  tube,  after  being  sealed 
on  the  vacuum  system,  is  ex- 

hausted, and  then  it  is  baked  in 
an  electric  oven  for  a  certain 

length  of  time,  and  at  a  definite 
temperature,  in  order  to  get  rid 
of  the  water  vapor  or  moisture  in 

the  glass.  After  this  bake-out, 
the  current  is  shut  off  from  the 

oven,  and  the  tube  is  allowed  to 
cool.  The  metal  anode,  or  plate, 
and  the  grid  are  now  heated  up  to 

a  temperature  just  below  the 
melting  point  of  nickel  by  a  high 
frequency  induction  coil  in  order 
to  get  rid  of  the  gas  in  the  metals. 
The  filament  is  heated  to  a  very 
high  temperature  by  passing  a 
current  through  it  in  order  to  get 
rid  of  its  gas.  These  gases  are 

pumped  out  as  fast  as  they  are 
liberated.  We  have  now  a  very 
high  vacuum  after  pumping  out 
all  of  the  moisture  in  the  glass 
and  the  gases  in  the  metal  parts, 
but  still,  we  are  not  satisfied.  The 
magnesium,  wrapped  in  a  piece  of 
thin  nickel  and  held  in  the  small 

side  tube,  is  now  heated  by  a  high 
frequency  induction  coil  until  the 

magnesium  vaporizes,  and  con- 
denses in  the  bulb  giving  it  the 

appearance  of  a  mirror.  This 
metal  reacts  with  the  last  traces 

of  the  more  troublesome  gases 
left  in  the  tube,  and  cleans  them 

up,  giving  us  a  still  higher 
vacuum.  The  tube  is  now  sealed 

off  and  based  by  automatic  ma- 
chinery. The  filament,  grid  and 

plate  wires  are  soldered  to  the  in- 
sulated terminals  in  the  base 

by  an  operator  and  we  have  the 
complete  tube. 

HEALTH  by  RADIO 
Send  for  FREE  BOOK  "RADIO  APPLIED 
TO  HEALTH."  Tells  exactly  how  to  have 
radiant  health  through  Radio  Vibrations. 
Startling!    Scientific!   Wor.Ierful !! 

Dr.    Farnham's   Laboratories, 
Dept.    H-8,   Boydell    Bldg.,   Detroit,    Mich. 

Makes  a  Fair 
Set  Good  and 
a  Good  Set 

Better See  That  Screw^f  <s^g 

screw-driver  adjust* X-Lin 

X-L VARIO 
DENSER 

Model  "N"— A  slight  turn  obtains  correct  tu 
on    all    tuned    radio    frequency    circuits. 
Roberts  two    tube,  Browning-Drake,   McM 
Knockout,  etc.     Capacity  range   1.8   to  20 
farads.     Price  $1.00. 

iWoael  "G"— as  shown  above.     With 

grid  clips  obtains  the  proper  grid  ca- 

pacity on  Cockaday  circi  * intermediate      frequency      tuning 
heterodyne  and  positive  grid  bias all  sets.        Capacity  ran* 

.00002  to  .0001  M.  F.   D.,  model  G-5- 

.0001  to  .0005  M.  F.  D..   model   G-10- 

.0003  to  .001  M.  F.  D.      Price  $1.50. 
X-L  Pu«h   Post- -Push   it  down   with 
your  thumb,  insert  wire,  re 

"     lly  held 

instantly.  Price  15c. 
Push  Post  Panel  pern 
in  white  or  black  rubt 
eluding  soldering  lugs, 

■ 

TRANSMITTING 
APPARATUS 

In  addition  to  our  regular 
broadcast  apparatus  we 
carry  a  very  good  stock  of 
transformers,  chokes,  grid 

leaks,  high  test  condensers, 

etc.,  for  transmitting  pur- 

poses. 
We  will  shortly  issue  our 
new  catalog  and  we  quote 
discounts  to  dealers  or  set 

builders  who  can  give  satis- 
factory buying  references. 

Please  address  us  on  your 

regular  letterhead. 

CHICAGO  RADIO 
APPARATUS    COMPANY 

415  South  Dearborn  St., Chicago 

CHI-RAD 

Please  mention  Radio  Age  when  writing  to  advertisers 
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San  Diego  Now  Has 
Broadcasting  Station 

(Continued  from  page  26) 
benefit  from  this  station  than  it 
has  from  all  the  money  spent  on 
advertising  in  various  forms.  To 
date  we  have  received  over  3,000 
letters,  the  correspondents  rep- 

resenting not  only  this  country, 
but  Alaska,  Canada,  and  Mexico. 
We  have  received  two  letters 
from  New  Zealand,  and  our  mes- 

sages are  picked  up  by  boats  off 
the  coast,  from  points  2,700 
miles  south." 

The  radio  telephone  broadcast- 
ing plant  installed  at  Station 

KFSD  is  a  1,000  watt,  106-A 
Western  Electric,  the  latest  de- 

sign in  modern  radio  broadcast- 
ing equipment.  Many  improve- 

ments and  refinements  have  been 
made  which  add  to  the  quality  of 
the  programs  and  increase  the 
sending  range. 

One  of  the  improvements  is  a 
large  water-cooler  tube  which 
operates  with  a  plate  voltage  of 
4,000  volts.  The  use  of  this  tube 
provides  great  efficiency  and  af- 

fords many  broadcasting  advan- 
tages. 

When  the  microphone  is  discon- 
nected, power  delivered  to  the  an- 
tennae is  rated  at  1,000  watts. 

During  modulation,  the  instan- 
taneous antennae  power  often 

rises  to  as  high  as  2,500  watts. 
It  is  possible  to  check  up  on 

the  results  of  this  type  of  station, 
as  there  are  two  similar  stations 
in  California,  one  in  San  Fran- 

cisco, Station  KPO,  and  Station 
KPSN  in  Pasadena.  The  results 
obtained  by  these  stations  go  to 
prove  that  the  messages  sent 
through  the  air  are  received  in 
each  of  the  United  States  and  in 
many  islands  in  the  Pacific.  The 
distance  range  at  night  is  in- 

creased many  hundred  miles  over 
the  average  day  broadcasting 
radius. 

The  power  supply  mechanism 
includes  a  duplicate  motor  gen- 

erator units,  the  first  of  which 
has  already  been  installed ;  proper 
control  switches  and  regulators; 
a  master  control  panel  in  which 
the  radio  transmitter  is  encased; 
a  speech  input  board  with  the 
program  control  switches;  a 
water  circulation  system  and  a 
complete  receiving  set  apparatus 

with  which  to  check  programs 
either  before  or  after  they  have 
been  placed  on  the  air. 
To  protect  the  equipment 

from  stray  currents,  all  conduit 
throughout  the  plant  has  been 
grounded  every  six  feet  to  the 
steel  girders  of  the  hotel  build- 

ing. The  motor  generator  units, 
after  being  placed  on  vibration- 
less  beds  of  cork  and  felt  overlaid 
with  by  a  cement  block,  have  been 
grounded  to  the  steel  girders  by 
broad  bands  of  copper  ribbons. 
The  entire  roof  of  the  studio,  re- 

ception, and  operating  rooms  has 
been  grounded  by  a  network  of 
copper  wires  which  have  been 
soldered  down  in  checker  fashion. 

Programs  sent  through  this 
microphone  will  have  none  of 
the  reverberation  which  marks 
some  of  the  stations  now  in  the 
air,  such  splendid  precautions 
having  been  taken  to  insure  the 
walls  and  windows  against  noise 
interference. 

A  few  words  about  President 

Hal  C.  Rogers,  "the  man  who  put 
San  Diego  on  the  Air"  might  be 
interesting  at  this  point.  Mr. 
Rogers  is  an  ex-showman,  and 
that  may  explain  his  amazing  gift 
for  making  his  dreams  mate- 

rialize into  successful  enterprises. 
His  past  experience  in  providing 
entertainment  for  the  public  is 
proving  useful  in  his  present  ven- 

ture. Mr.  Rogers  knows  that  the 
the  secret  of  success  with  the  pub- 

lic lies  in  providing  good  pro- 

grams. 
"I  will  consistently  give  the 

radio  fans  programs  of  unusual 
merit.  This  will  establish  a  repu- 

tation for  Station  KFSD  which 
will  result  in  creating  an  enviable 

name  in  the  radio  world." 
Mr.  Rogers  cherished  the  de- 

sire for  a  radio  station  that  would 
broadcast  the  wonders  of  San 
Diego  to  the  entire  world.  He 
worked  unceasingly  for  the  real- 

ization of  his  dream,  and  at  last, 
on  April  30,  1925,  his  efforts 
brought  material  results.  On 
that  day  the  Airfan  Radio  Cor- 

poration was  created. 
To  make  a  model  studio, 

worthy  of  the  Airfan  Radio  Cor- 
poration, interior  decorators, 

radio  technicians,  and  a  consult- 
ing engineer  were  set  to  work.  A 

staff  of  experienced  studio  peo- 
ple to  insure  the  success  of  the 
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programs  was  then  employed. 
The  operating  room  is  in  charge 
of  Gene  Merrit,  technician,  and 
Lester  Pickert,  operator. 

Chief  Operator 

THERE  is  an  interesting  story in  connection  with  Mr.  Pick- 
ert. He  was  always  an  ardent 

radio  fan,  and  five  years  ago, 
when  putting  up  an  antenna,  he 
fell  and  injured  himself  for  life. 
His  legs  were  paralyzed,  but 
nevertheless  he  kept  up  his  inter- 

est in  radio  in  spite  of  this  ter- 
rible handicap.  He  was  then  only 

a  lad  in  his  teens. 

As  soon  as  he  heard  about  the 
plans  for  a  broadcasting  station 
he  came  to  see  Mr.  Rogers  about 
work.  Mr.  Rogers  promised  to 
do  what  he  could,  and  when  the 
plans  were  completed,  to  the 
great  joy  of  the  boy,  he  was  made 
chief  operator. 

WmM 

MSB*  IH  Battery  Prices  | 

8|    HFSMASHED! ftty    To  Consumers  Only  \ '  "s  Here  ia  a  real  battery  quality,  1 

| \\\\\y  guaranteed  to  you  at  prices  II 
lllllllll/  that  will  astound  the  entire  bat-  II 
|||||||||/  tery-buylng  public.   Ordsr  Dl-  H BBmP  rect  From  Factory.   Put  the  1 

IHIIiy   Dealer's  Profit  ia  your  own  pock-  II II  illy  et.  You  actually  save  much  more  Mi LLLU'  than  half,  and  bo  that  you  can  be  91 

convinced  of  true  quality  and  perform-  II 
ance.we  give  a  Written  2-  Year  Guaran-  II tee.  Here  is  your  protection!  No  need  to    1 
take  a  chance.   Our  battery  ia  right-and    1 the  price  is  lowest  ever  made.  Convince    1 
yourself.   Bead  the  prices!                             f 
Auto  Batteries       Radio  Batteries      1 

6Volt.ll  Plate.  $8.50     6Volt.l00  Amp.  $8.50    1 
6Volt. 13  Plate.  10.2S     6Volt.l20  Amp. 10.25  f 
12Volt,  TPIate.ll.7S    6T0K.  140 Amp.  11.75  1 

Buy  Direct— Send  No  Money  H 
We  Esk  no  deposit.    Simply  send  name  and  Ed-  V dress  and  style  wanted.  Battery  will  be  shipped  H 
same  day  we  receive  your  order  Express  C.O.D.  U subject  to  your  examination                                      W 
on  arrival;   Our  guarantee   ^^                             ij 
We°aMo'!v1'D%adlBcountry'    f\     »gfc    (T       il for  cssh  in  full  with  or-      itflM»»»  1  IfTWVM 

der.    You  cannot  losel    ■■*,*  *t>*i  "-M "^GE 
Send  ̂ our  order  today    I                  g^ 

ARROW  BATTERY  CO.   KVT4>B1 Dept.  12.    121s  so.  prjl  J'TiuclW Wabasn  Ave. .Chicago  Br£&&4j!^Hn 

RADIO  We  want  to  hear 
■  »e"%»»JlW  from  hard-hitting 

radio  dealers  operating  live-wire stores  who  want  to  make  the  best 
jobber  connection  in  America. 

DEALERS 
Our  eight  big  warehouses  furnish  you 
with  the  finest  products  in  radio.  And we  ship  fast. 

WANTED 
■Write  today  on  your  letterhead  for  big 
catalog  of  nationally  advertised  lines. 

Ask  for  L  1006 

wakem  &  Mclaughlin,  inc. 
225  E.  ILLINOIS  STREET.  CHICAGO,  ILL. 

Please  mention  Radio  Age  vjhen  writing  to  advertisers 
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European  Radio  Notes 
From  H.  de  A.  Donisthorpe 

23  Gledhow  Gardens,  London,  S.  W.  5 

British  Licenses 

INTEREST  in  radio  broadcast- 
ing continues  to  grow  in  Great 

Britain,  and  the  number  of  re- 
ceiving license  has  now  swelled  to 

1,906,000.  During  the  strike 
there  were  many  more  numbers 
added  to  the  radio  listeners,  and 
it  is  expected  that  the  next  figure 
issued  by  government  authorities 
will  reach  the  2,000,000  mark. 

Radio    Picture    Service 

AS  a  result  of  the  recent  experi- 
l  ments  in  the  transmission  of 

radio  pictures  across  the  Atlantic, 
a  regular  service  is  now  being  in- 

augurated. An  office  in  London 

will  accept  pictures  for  transmis- 
sion by  radio  to  New  York  for 

the  sum  of  50  shillings. 

Large   Sum  Obtained 

THE  German  government  an- 
nounce the  total  income  de- 

rived from  radio  receiving  li- 
censes in  that  country  amounts  to 

twenty-eight  million  gold  marks. 
As  there  are  nine  companies  pro- 

ducing radio  programs  for  their 
audiences  this  money  has  to  be 
shared  amongst  them  and  sixty 
per  cent  of  the  money  collected 

has  been  equally  distributed  be- 
tween them. 

Radio  Beam  System 

A  "BEAM"  radio  station  is  be- 
ing erected  in  Australia,  and 

will  be  open  for  public  use  early 
next  fall.  This  station  will  op- 

erate direct  with  Great  Britain, 

and  from  the  tests  already  car- 
ried out  it  would  appear  a  very 

reliable  and  regular  service  will 
be  carried  on  in  spite  of  the  great 

distance  separating  the  two  coun- 
tries. 

CONDENSERS 
VERNIERS 
RHEOSTATS 

AMSCO  PRODUCTS. Inc.  New  York  City 

Centralab  Radiohms,  Modulators,  Potentiometers 
or  Rheostats  are  standard  on  69  leading  radio 
sets.  Ask  your  dealer,  or  write  for  descriptive 
literature. 

CENTRAL    RADIO    LABORATORIES, 
24  Keefo  Ave.,  Milwaukee.   Wis. 

JEWELL PIN- JACK 
VOLTMETER 

No. 

Save 
Your 
Tubes 

FITS  ALL 

SETS— SCALE 

ALWAYS  HORIZONTAL 

If  you  have  a  new  Radiola,  Victor  or  Brunswick  set, 

you  will  need  a  high  resistance  pin- jack  voltmeter.  Several 
other  large  set  manufacturers  are  also  placing  two  pin- 
jacks  in  the  panel  of  their  sets. 

These  two  pin-jacks  are  for  the  distinct  purpose  of 
plugging  in  voltmeter  terminals  and  thus  controlling 
filament  voltages. 

The  new  "JEWELL"  pin-jack  voltmeter  is  made  with 
adjustable  prods  and  back  plate  to  fit  either  horizontal 

or  vertical  placing  of  pin- jacks  and  always  have  the  scale 
reading  horizontally. 

Tubes  burned  slightly  above  their  rated  voltage  soon 
lose  their  efficiency  and  when  burned  too  low,  reception  is 

not  good.  There  is  no  way  of  safely  controlling  the  fila- 
ment voltage  of  a  tube  except  by  the  use  of  a  high  resist- 

ance voltmeter. 

Send  for  new  "JEWELL" pin- 
jack  voltmeter  circular  — 
No.  1015. 

JEWELL  ELECTRICAL 
INSTRUMENT  CO. 

1650  Walnut  St.,  Chicago 

"26  YEARS  MAKING  GOOD  INSTRUMENTS" 

Please  mentiin  Radio  Age  when  writing  to  advertisers 
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An  Index  to  the  Best  in 

Radio  Hookups! 
HOW  long  have  you  postponed  making  that  favorite  hookup  of  yours  because  you 

couldn't  find  reliable  and  clear  diagrams?  We  have  laid  aside  a  limited  number  of- 
back  issues  of  RADIO  AGE  for  your  use.  Below  are  listed  hookups  and  diagrams  to  be 
found  in  them.    Select  the  ones  you  want  and  enclose  30  cents  in  stamps  for  each  one  desired. 

April,  1924 
— An    Efficient    Super-Heterodyne    (fully    illus- trated). 
— A  Ten  Dollar  Receiver. 
— Anti-Body  Capacity  Hookups. 
— Reflexing  the  Three-Circuit  Tuner. 

May,  1924 
• — Construction  of  a  Simple  Portable  Set. 
— Radio  Panels. 
— Third  Installment  of  Radio  Age  Data  Sheets. 

June,  1924 
— Important  Factors  in   Constructing  a   Super- 

Heterodyne. 
— A  Universal  Amplifier. 
— Adding  Radio  and  Audio  to  Baby  Heterodyne. 
— Radio  Age  Data  Sheets. 

July,  1924 
— A  Portable  Tuned  Impedance  Reflex. 
— Operating  Detector  Tube  by  Grid  Bias. 
— A  Three-Tube  Wizard  Circuit. 

August,  1924 
— Breaking  Into  Radio  Without  a  Diagram. 
— The  English  4-Element  Tube. 
— Filtered  Heterodyne  Audio  Stages. 
— An  Audio  Amplifier  Without  an  "A"  Battery. 

September,  1924 
— How  Careful  Mounting  Will  Improve  Recep- 

tion. 

— One  Tuning  Control  for   Hair's   Breadth    Se- lectivity. 
— Four  Pages  of  Real  Blueprints  of  a  New  Baby 

Heterodyne. 
November,  1924 

— Blueprints  of  a  Single  Tube  Loop  Set  and  a 
Capacity   Feed-back   Receiver. 

— A  3-Tube  Low  Loss  Regenerator. 
— Mastering  the  3-Circuit  Tuner. 

January,  1925 
—A  Six-Tube  Super-Het. 
— An  Efficient  Portable  Set. 
— A  Tuned  Plate  Regenerator. 
— Maiding  a  Station-Finder. 

February,  1925 
— A  Three  Circuit  Regenerator. 
— A  Real  Low  Loss  Set. 
— Blueprints  of  a  3-tube  Reflex. 

March,  1925 
—A  5-Tube  R.  F.  Receiver. 
— How  to  Wind  Low  Loss  Coils. 
— A  Short  Wave  Receiver. 
— Blueprints  of  a  Two-Tube  Ultra  Audion  and  a 

Regenerative   Reflex. 
April,  1925 
—A  3-Tube  Portable  Set. 
— "B"  Voltage  from  the  A.  C.  Socket. 
— An  Amplifier  for  the  3-Circuit  Tuner. 
— Blueprints  of  a   Five-Tube   Radio   Frequency 

Receiver. 
May,  1925 
— A  "Quiet"  Regenerator. 
— How  to  Make  a  Tube-Tester. 
— A  Unique  Super-Het  and  an  Improved  Rein- 

artz. 
— A  Six-Tube  Portable  Receiver  Illustrated  with 

Blueprints. 

June,  1925 
— Reducing  Static  Disturbances. 
— A  Seven-Tube  Super-Heterodyne. 
— Browning-Drake  Receiver. 
— Overcoming   Oscillations   in   the   Roberts   Re- ceiver. 

July,  1925 
— Learning  Tube  Characteristics. — How  Much  Coupling? 

— Blueprints  of  Conventional  Radio. 
— Symbols  and  Crystal  Detector  Circuit. 

August,  1925 — 50c  per  copy 
— How  to  Attain  Smooth  Tuning. 
— Alternating  Current  Tubes. 
— Deciding  on  a  Portable  Super. 
— And  a  big  60-page  blueprint  section. 

September,  1925 
— Thirty-one   ways   to   prevent   self-oscillation. 
—Tuning  efficiency  with  two  controls. 
— Ideal  Audio  Amplifier  Circuits. 
— Blueprint  section. 

October,  1925 
— Auto-Transformer  Coupling. 
— Some  Facts  about  Quality. 
— An  Improved  Slide-Wire  Bridge. 
— Blueprints  of  Circuits  Using  Single  and  Dual Controls. 

November,  1925 
— A  Good  Audio  Oscillator. 
— An  Efficient  Short-Wave  Transmitter. 
— Blueprints — Adding  R.  F.  Stages. 

December,  1925 
— Tuned  R.  F.  and  Regeneration. 
— Radio  Age  Model  Receiver. 
— Inductive  Gang-Control  Receiver. 
— Tuning  with  Chart  Curves. 

January,  1926 
— Radio  Age  January  Model  Set. 
—A  Four-Tube  Toroid  Set. 
— Power    Supply    Device — Blueprint     Feature. 
— Finishing  Your  Radio  Cabinet. 

February, 1926 
— February  Radio  Age  Model  Set. 
— Plug-in  Coil  Receiver. 
— Universal  Testboard — Blueprint. 
— Eliminating  Audio  Distortion. 

March,  1926 
— Improving  the  Browning-Drake. 
— Rheostatless  Tubes  in  a  Set. 
— Which  Type  Intermediate? 
— How  to  Make  a  Wavemeter — Bueprint. 

April,  1926 — Shielding  Your  Receiver. 
— Home  Testing  Your  Tubes. 
— Balanced  Capacity  Receiver. 
— Several  Sets  on  One  Antenna. 

May,  1926 
— Short  Wave  Transmitter — Blueprint. 
— Simplifying  Battery  Charging. 
— List  of  European  Broadcasters. 
— Protecting  your  Inventions. 

June,  1926 — Antenna  Design. 
— Simple  Crystal  Set. 
— Improving  the  Neutrodyne. 
— Golden  Rule  Receiver — Blueprints. 

Radio  Age,  Inc.,  500-510  N.  Dearborn  St.,  Chicago 
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Burnie  Orchestra  Is  Now  at 

Congress 
THE  orchestra  that  has  been 

entertaining  KYW  fans,  from 
the  Congress  Hotel,  is  not  a  new 
one  to  Chicago.  Burnie  and  his 
orchestra  have  performed  in  this 
city  before,  and  their  present 
musical  exploitation  over  KYW 
is  meeting  with  much  applause. 

Mr.  Burnie's  career  is  not  alto- 
gether a  common  one.  Having 

•been  a  dancer  on  the  Keith 
Vaudeville  circuit  he  had  been 

quite  well-known  before  organ- 
izing his  orchestra.  His  leap  into 

orchestration  was  brought  about 
because  of  failing  health,  due  to 

strenuous  stage  work  that  per- 
mitted little  or  no  rest.  His  first 

real  big  hit  was  at  the  Belleview 
Biltmore  Hotel  in  Bellaire,  Fla., 
where  he  presented  his  orchestra 

as  well  as  playing  personal  enter- 
tainment. 

He  then  moved  on  to  the  At- 
lanta Biltmore,  at  Atlanta,  Ga., 

where  he  played  with  the  New 
York  Company  during  their  visit 
to  Atlanta.  His  most  recent  en- 

gagement before  coming  to  the 
Congress  Hotel,  Chicago,  was  at 
the  Swiss  Gardens,  Cincinnati, 
Ohio.  At  the  Congress,  Burnie 
and  his  orchestra  are  playing 
daily  over  Westinghouse  Station 
KYW. 

A  new-t ype radio 
offers  4  great 
advantages 

1 Greater  distance.  Coast  to 
coast  in  winter.  1000  miles 
in  summer. 

Finer  tone.  No  distortion. 
All  tones  crystal  clear. 

Better  selectivity.  Find  any 
station  already  logged  in  20 
seconds. 

Increased  volume.  Brings  in 
distant  stations  with  volume 
enough  to  fill  an  auditorium. 
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"MEN!  Here's 

the 'dope  you've 
been  looking  for- 

TO  GET  INTO  THE 

RADJO  BUSINESS  " 

These  Instruments  FREE 
of  Extra  Cost 

All  instruments 

shown  here  and  oth- 
ers—SIX  BIG  OUT- 
FITS— sent  to  all  our 

students  free  of  extra 
cost  under  short-time 
special  offer.    Clip  coupon 

out    all    about 
this    big    unequalled    offer 
while   you   still    have   time        J.  E.  Smith 
to    take    advantage    of    it.  President 
Our    training    is    intensely 
practical — these    instruments    help    you    learn 
to  do  the  practical  work.    Receiving  sets,  from 
simplest  kind  to  thousand-mile  receiver.   Many 
other   big   features. 

My    Radio    Training    is   The 
Famous  "Course  That 

Pays  For  Itself" 
Spare  time  earnings  are  easy  in  Ra- 

dio when  you  know  it   the   way    we 
teach  you.  Increase  your  income  almost  from 
the  start  of  your  course  through  practical 
knowledge  we  give  you.  We  show  you  how 
to  hold  the  job,  then  our  big  Free  Employ- 

ment Department  helps  you  get  one.  Free 
Book   "Rich   Rewards   in  Radio"  tells  how. 

Howard  B.  Luce  of  Friedens,  Pa.. 
made  $320  in    7    weeks    during    his 
spare  time.  D.  H.  Suitt  of  Newport,  Ark., 
writes,  "While  taking  the  course  I  earned  in 
spare  time  work  approximately  $900."  Earl Wright  of  Omaha,  reports  making  $400  in  a 
short  time  while  taking  his  course — working 
at  Radio  in  his  spare  time  only!  Sylvester 
Senso,  207  Elm  Street,  Kaukauna,  Wis.,  made 

$500. 
And  when  your  training  is  completed  you're ready  to  step  into  a  real  big  Radio  job  like  C. 

C.  Gielow,  Chief  Operator  of  the  Great  Lakes 
Radio  Telegraph  Company;  E.  W.  Novy,  Chief 
Operator  of  Station  \VR.\Y;  Edward  Stanko, 
Chief  Operator  of  Station  WGR;  and  hundreds 
of  other  IS".  R.  I.  Trained  men.  The  National 
Radio  Institute,  Originator  of  Radio  Home- 
Study  Training,  established  1914,  today  offers 
you  the  same  opportunity  these  men  had, 
under  a  bond  that  guarantees  you  full  satis- 

faction or  money  refunded.  It's  your  big 
chance  to  get  into  Radio — mail  coupon  for 
FREE  Book  and  proof! 

""  "  -  .        M 
se  mention  Radio  Age  when  writing  to  advertisers 

If  you're  earning  ape: 
less  than  850  a  week,  clip 

coupon   now  for  FREE 
BOOK!     New   book,  pro- 

fusely illustrated,  tells  all 
about  the  Radio  Profession, 

thousands  of  openings — in 
work  that  is  almost  ro- 

mance!    YOU  can  learn  quickly 
and  easily  at  home,  through  our 
tested,  improved  methods,  to  take 
advantage  of  these  great  opportu- 

nities.   Why  go  along  at  $25  or  $35 
or  $45  a  week,  when  you  can  pleas- 

antly and  in  a  short  time  learn  to 
be  a  Radio  Expert,  capable  of  hold- 

ing the   big  jobs — paving  $50    to 
$250  a    week? 

Clip  Coupon  For 
Free  Book 

Don't  envy  the  other  fellow  who's 
pulling  down  the  big  cash!  Our 
proven  home-study  training  meth- 

ods make  it  possible  for  you,  too, 
to  get  ready  for  a  better  job,  to  earn 
enough  money  so  you  can  enjoy  all 

the  good  things  of  life.  Most  amaz- 
ing book  ever  written  on  Radio 

tells  how — thousands  of  interesting 
facts  about  this  great  field,  and  how  we 
can  prepare  you,  quickly  and  easily  in 
your  spare  time  at  home,  to  step  into 
a  big- pay  Radio  job.  You  can  do  what 
thousands  of  others  have  done  through 
our  training.  GET  THIS  NEW  FREE 
BOOK.  SEND  COUPON  TO-DAY. 

J.  E.  Smith,  President 

NATIONAL  RADIO 
INSTITUTE 

Dept.  HU-3 
Washington,  D.  C. 

b  Radios- 
Needs  «&      , 

Trained?-  y 
Men  ??'Rl 

/ 
Dept. 

y'  Without  obligating  me *  in  any  way.  send  me  your 

big  FREE  BOOK.  "Rich  Re- virds  in  Radio"  and  all  informa- 
about  your  practical,  home- udy   Radio  Course. 
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Correct  List  of  Broadcast  Stations 
KDKA  Westinghouse  Electric  &  Mfg.  Co._.East  Pittsburgh,  Pa.  309 
KDLR    Radio  Electric  Co   Devils  Lake,  N.  D.  231 
KDYL    Newhouse  HoteL     Salt  Lake  City,  Utah  246 
KFAB     Nebraska  Buick  Auto  Co   Lincoln,  Neb.  341 
KFAD     McArthur  Bros.  Mercantile  Co     Phoenix,  Ariz.  273 
KFAF     A.  E.  Fowler   San  Jose,  Calif.  217 
KFAU     Independent  School  Dist   Boise,  Idaho  280 
KFBB     F.  A.  Buttrey  &  Co   Havre,  Mont.  275 
KFBC     W.  K.  AzbilL   ,   San  Diego,  Calif.  216 

KFBK    Kimball-Upson  Co   Sacramento,  Calif.  248 
KFBL     Leese  Bros   Everett,  Wash.  224 
KFBS     School  District  No.  One   Trinidad,  Colo.  238 

KFBU     Bishop  N.  S.  Thomas   Laramie,  Wyo.  270 
KFCB     Nielson  Radio  Supply  Co   Phoenix,  Ariz.  238 
KFDD    St.  Michaels  Cathedral   Boise,  Idaho  278 
KFDM    Magnolia  Petroleum  Co   Beaumont,  Texas  316 
KFDX    First  Baptist  Church   Shreveport,  La.  250 
KFDY    South  Dakota  State  College   Brookings,  S.  D.  273 

KFDZ     Harry  0.  Iverson   Minneapolis,  Minn.  231 
KFEC     Meier  &  Frank  Co   Portland,  Ore.  248 
KFEL     Winner  Radio  Corp     Denver,  Colo.  254 
KFEQ     J.  L.  Scroggin   Oak,  Neb.  268 
KFEY  Bunker  Hill  &  Sullivan  Min.  &  Con.  Co._.Kellogg,  Idaho  233 
KFFP     First  Baptist  Church   Moberly,  Mo.  242 
KFGQ    Crary  Hardware  Co   Boone,  Iowa  226 
KFH       Hotel  Lassen.   Wichita,  Kans.  268 
KFHA    Western  State  College  of  Colo   Gunnison,  Colo.  252 
KFHL     Penn.  College   Oskaloosa,  Iowa  240 
KFI         E.  C.  Anthony,  Inc   Los  Angeles,  Calif.  468 
KFIF      Benson  Polytechnic  Institute   Portland,  Ore.  248 
KFIO      North  Central  High  School..     Spokane,  Wash.  265 
KFIQ     First  Methodist  Church     Yakima,  Wash.  256 

KFIU      Alaska" Electric  Light  &  Power  Co   Juneau,  Alaska  226 
KFIZ      Daily  Commonwealth   Fond  du  Lac,  Wis.  273 
KFJB      Marshall  Electrical  Co   Marshalltown,  Iowa  248 
KFJG      R.  B.  Fegan  (Episcopal  Church).   Junction  City,  Kans.  219 

KFJF    •  National  Radio  Man f.  Co   Oklahoma  City,  Okla.  261 
KFJI       Liberty  Theatre  (E.  E.  Marsh)   Astoria,  Ore.  246 
KFJM     University  of  North  Dakota   _   Grand  Forks,  N.  D.  278 
KFJR     Ashley  C.  Dixon  &  Son     Portland,  Ore.  263 
KFJY     Tunwall  Radio  Co   Fort  Dodge,  Iowa  246 
KFJZ       W.  E.   Branch   _...Ft.  Worth,  Tex.  254 
KFKA    Colo.  State  Teachers  College     Greeley,  Colo.  273 
KFKU    The  University  of  Kansas   Lawrence,  Kans.  275 

KFKX    Westinghouse  Elec.  &  Mfg.  Co     Hastings,  Neb.  288 
KFKZ     Chamber  of  Commerce   Kirkville,  Mo.  226 
KFLR     University  of  New  Mexico   Albuquerque,  N.  M.  254 
KFLU     San  Benito  Radio  Club   San  Benito,  Texas  236 
KFLV     Swedish  Evangelical  Church.     Rockford,  111.  229 
KFLX    George  Roy  Clough.   Galveston,  Texas  240 
KFLZ     Atlantic  Automobile  Co.   Anita,  la.  273 
KFMR   Morningside  College.   Sioux  City,  Iowa  261 
KFMW  M.G.Sateren.     Houghton,  Mich.  263 
KFMX  Carleton  College.     Northfield,  Minn.  337 
KFNF     Henry  Field  Seed  Co       Shenandoah,  Iowa  263 
KFOA    Rhodes  Department  Store.     Seattle,  Wash.  454 
KFOB     Chamber  of  Commerce.   Burlingame,  Calif.  226 
KFON    Echophone  Radio  Shop.     Long  Beach,  Calif.  233 

KFOO    Latter  Day  Saints'  University.   Salt  Lake  City,  Utah  236 
KFOR    David  City  Tire  &  Electric  Co   David  City,  Neb.  226 
KFOT    College  Hill  Radio  Club.     Wichita,  Kans.  231 
KFOX  Board  of  Education,  Tech.  High  SchooL...Omaha,  Nebr.  248 
KFOY    Beacon  Radio  Service.     _.._   St.  Paul.  Minn.  252 

KFPL     C.  C.  Baxter.     _.._   Dublin,  Texas.  252 
KFPM    The  New  Furniture  Co     Greenville,  Texas.  242 
KFPR  Los  Angeles  County  Forestry  Dept...Los  Angeles,  Calif.  231 
KFPW    St.  Johns  M.  E.  Church.   Carterville,  Mo.  258 
KFPY    Symons  Investment  Co       Spokane,  Wash.  266 
KFOA    The  Principia           St.  Louis,  Mo.  261 
KFQB    The  Searchlight  Publishin    Co   Fort  Worth.  Texas  263 

KFQD    Chovin  Supply  Co   Anchorage,  Alaska  227 
KFQP    G.  S.  Carson,  Jr     Iowa  City,  la.  224 
KFQU    W.  Riker.   Holy  City,  Calif.  217 
KFQW  C.  F.  Knierim.   North  Bend,  Wash.  216 
KFQZ    Taft  Products  Co   Hollywood,  Calif.  225 
KFRB     Hall  Bros     Beeville,  Texas  248 

KFRC    City  of  Paris  Dry  Goods  Co...._   San  Francisco,  Calif.  268 
KFRU    Stephens  College.     Columbia,  Mo.  500 
KFRW   G.  &  G.  Radio  Shop.   Olympia,  Wash.  219 
KFSD    Airfan  Radio  Corp   San  Diego,  Calif.  246 
KFSG     Echo  Park  Evan.  Assn   Los  Angeles,  Calif.  275 
KFUL    Thomas  Groggan  &  Bros.  Music  Co   Galveston,  Texas  258 
KFUM   W.  D.  Corley   Colorado  Springs,  Colo.  239 
KFUO    Concordia  Seminary.   St.  Louis,  Mo.  545 
KFUP     Fitzsimmons  General  Hospital   Denver  ,Colo.  234 
KFUR    Peery  Bldg.  Co     Ogden,  Utah  224 
KFUS     Louis  L.  Sherman.   Oakland,  Calif.  256 

KFUT    University  of  Utah.     Salt  Lake  City,  Utah  261 
KFUU    Colburn  Radio  Labs   Oakland,  Calif.  220 
KFVD     McWhinnie  Electric  Co     San  Pedro,  Calif.  205 

KFVE     Film  Corporation  of  America     St.  Louis,  Mo.  240 
KFVG    First  M.  E.  Church.   Independence,  Kans.  236 

KFVI      Headquarters  Troop,  56th  Cavalry.   Houston,  Texas  240 
KFVN     Carl  E.  Bagley.   Fairmont,  Minn.  227 
KFVS     Hirsch  Battery  and  Radio  Co   Cape  Girardeau,  Mo.  224 
KFVY    Radio  Supply  Co   Albuquerque,  N.  M.  250 
KFWA    Browning  Bros.  Co       .Ogden,  Utah.  261 
KFWB   Warner  Bros   Hollywood,  Calif.  252 
KFWC   L.  E.  Wall     San  Bernardino,  Calif.  211 
KFWF    St.  Louis  Truth  Center   St.  Louis,  Mo.  214 

KFWH  F.  Wellington  Morse,  Jr   Chico,  Calif.  254 
KFWI     Radio  Entertainments,  Inc   South  San  Franciso,  Calif.  226 
KFWM  Oakland  Educational  Society   Oakland,  Calif.  207 
KFWO  Lawrence  Mott   Avalon,  Calif.  211 
KFWU  Louisiana  College   Pineville,  La.  238 
KFWV    Wilbur  Jerman.     Portland,  Oreg.  213 
KFXB    Bertram  O.  Heller.     Big  Bear  Lake,  Calif.  203 
KFXD    Service  Radio  Co   Logan,  Utah  205 

KFXF  Pike's  Peak  Broadcasting  Co—Colorado  Springs,  Colo.  250 
KFXH    Bledsoe  Radio  Company   El  Paso,  Texas  242 
KFXJ     Mt.  States  Radio  Dist.  Inc.  (Portable  Station)   
  Denver,  Colo.  216 

KFXR    Classen  Film  Finishing  Co-.._   Oklahoma  City,  Okla.  214 

KFXY    Mary  M.  Costigan.   .Flagstaff,  Ariz.  205 

KFYF    Carl's  Radio  Den       Oxnard,  Calif.  205 
KFYJ     Chronicle  Publishing  Co     Houston,  Texas  238 

KFYO    Buchanan-Vaughan  Co   Texarkana,  Tex.  210 
KFYR    Hoskens-Meyers,  Inc     Bismarck,  N.  Dak.  248 
KGO       General  Electric  Co   Oakland,  Calif.  361 

KGTT    Glad  Tidings  Tabernacle.   San  Francisco,  Calif.  207 
KGU       Marion  A.  Mulrony     ..Honolulu,  Hawaii.  270 
KGW      Portland  Morning  Oregonian... _   _   Portland,  Oreg.  491 
KGY      St.  Martins  College     Lacy,  Wash.  246 
KHJ       Times-Mirror  Co   Los  Angeles,  Calif.  405 
KHO      Louis  Wasmer.   Seattle,  Wash.  394 
KJBS      J.  Brunton  &  Sons.   San  Francisco,  Calif.  220 
KJR        Northwest  Radio  Service  Co   Seattle,  Wash.  384 

KLDS     Reorganized  Church   Independence,  Mo.  441 
KLS        Warner  Brothers  Radio  Supplies  Co   Oakland,  Calif.  250 
KLX       Tribune  Publishing  Co   Oakland,  Calif.  508 
KLZ        Reynolds  Radio  Co     Denver,  Colo.  266 
KMA      May  Seed  &  Nursery  Co   Shenandoah,  Iowa  252 
KMJ       Fresno  Bee.   .Fresno,  Calif.  234 

KMMJ  M.  M.  Johnson  Co   Clay  Center,  Nebr.  229 
KMO      Love  Electric  Co     Tacoma,  Wash.  250 
KMOX  Voice  of  St.  Louis.   St.  Louis,  Mo.  280 

KMTR  Turner  Radio  Corp   Los  Angeles,  Calif.  238 

KNRC    C.  B.  Juneau-     Los  Angeles,  Calif.  208 
KNX       Los  Angeles  Evening  Express.   Los  Angeles,  Calif.  337 
KOA       General  Electric  Co   Denver,  Colo.  322 
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Amateurs  Want  Naval  Radio 
Service 

AMERICAN  amateur  radio 

-  operators  to  the  number  of 

13,050  have  responded  to  an  in- 
vitation of  the  Naval  Communi- 

cation Service  to  enlist  for  spe- 
cial radio  service  and  training  in 

the  reserve  corps,  according  to 
Commander  Glassford  in  charge 
of  this  national  drive  for  the 

Navy  Department. 

Sixteen  thousand  letters  were 
mailed  out  recently  chiefly  to 
members  of  the  American  Radio 

Relay  League,  and  the  responses, 
totaling  over  eighty  per  cent,  is 
considered  remarkable.  Most  of 
the  replies  were  from  young  men, 
although  a  number  from  men  too 
old  to  be  accepted  in  the  reserve 
corps  were  received. 

Amateurs  in  the  Ninth  district, 

with  headquarters  in  Chicago, 

and  representing  the  middle-west- 
ern states,  showed  the  greatest 

interest,  indicating  that  many 

farmers'  sons  desire  marine  and 
naval  radio  communications 

training.  In  many  localities 
large  numbers  of  amateurs  are 
already  participating  in  the 
regular  weekly  drills  with  the 
Naval  Reserve.  Arrangements 
are  being  made  in  each  district  to 

give  the  young  operators  prac- 
tical experience  at  either  naval 

shore  or  ship  radio  stations.  En- 
listment in  the  reserve  corps  re- 

quires only  that  the  applicant  be 
an  American  citizen  of  eighteen 

years,  without  other  Govern- 
mental service  affiliation,  and  in 

this  instance  with  some  experi- 
ence in  radio  operation. 
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6-Volt 
Storage 
Radio  A 
Battery 

OO 
25  ampere  capacity  for  only 
J5.00!  Just  the  thing  for  Trickle 
Charger.  Famons  World  Qual- 
*"     assured.      Equipped  with 

*5 
C.O.D. 

Send  No 

Solid  Rubber  Case  Money an  assurance  against  acid  and  leakage.  Order  Now.  We 
shin  same  day  — by  express  C.  O.  D.  subject  to  your  exami- 

nation on  arrival.  Extra  Offer:  6%  discount  for  cash  in  full 
with  order.  ACT  TODAY! 

WORLD  BATTERY  CO. 
Dept.136  , World 

What 
Users 
Say; 

S*fc  SuDer.V.rT  ̂ ^VK  /JEBJSs^, „        '-'"Perior  Remit „  i  /&«sJ&'2fv> 

»"'Corapilnya,ao  „  I  DBfN°  ElECTRIC  CO..  43.  w  c 

°  »-nd  Literature, 
Name   

Address   

$15  for  your  old* 
loudspeaker/ 
Famous  $2$ mxMom 
Wow  oxH 

10  buys  this  famous  $25  Adler-Royal  loud 
penker.  The  Adler-Royal  not  only  gives  loud  volume, 
t  reflects  delicate  tones  with  perfect  clearness.  Ad- 

stable  unit.  Life-like  reproduction.  Exquisite  piano  fin- 
ish cabinet.  Operates  with  any  radio  receiver  using  loud 

speaker.  Fully  guaranteed.  Absolutely  new.  Shippedin 
original  factory  cases.  Send  us  your  old  speaker,  prepaid. 
NOW,  and  only  S10,  and  get  this  newest,  finest  cabinet 
model  reproducer.  Send  for  bulletin  of  other  bargains 
in  mil  innally  advertised  radio  apparatus. 
LUXOR  RADIO  CO.,  38  Wooster  St.,  Dept.  5. 

New  York,  N.  Y. 

Play  Safe  With  Karas 
The  Orthometric S-F-L  Condenser 

with  its  brass,  straight  fre- 

quency line  plates  give.0 
equal  10  kilocycle  separa- tion of  stations  from  200 
to  550  meters.  .00035,  $6.75; 
.0005,  $7. 

set  far  beyond  anything  you 
ever  heard  before. 
Amplifies  low.  middle  and  high 
tones — all  to  the  same  big  vol- 

ume, thus  eliminating  distortion. 
Brings  out  the  vital  harmonics 
and  overtones  of  music.  Price 
$7.00.  Write 

Karas  Electric  Co.,  Dept.  1095,  4042  N.  Rockwell  St.,  Chicago 
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KPRC 
KPSN 

KOV 
KOW 
KRE 
KSAC 
KSD 
KSL 

KTAB 
KTBI 
KTBR 
KTHS 
KTNT 
KTW 
KUOA 

KOAG    Oregon  Agricultural  College   Corvallis,  Oreg.  280 
KOB       N.  Mex.  College  Ag.  &  Me.  Arts..State  College,  N.  Mex.  349 
KOCH    Central  High  SchooL   Omaha,  Neb.  258 
KOCW  Oklahoma  College  for  Women.   Chiekasha,  Okla.  252 
KOIL      Monarch  Manufacturing  Co   Council  Bluffs.  Iowa  278 
KOIN     H.  B.  Read       Portland,  Ore.  319 

KOMO  Bert  F.  Fisher     _     Seattle,  Wash.  306 
KOWW  Blue  Mt.  Radio  Assn      Walla  Walla,  Wash.  256 
KPO       Hale  Bros     San  Francisco,  Calif.  428 
KPPC     Pasadena  Presbyterian  Church   Pasadena,  Calif.  229 

Houston  Post  Dispatch.   Houston,  Texas  297 

Star-News  Publishing  Co   Pasadena.  Calif.  316 
Doubleday-Hill  Electric  Co     ..Pittsburgh,  Pa.  275 
Charles  D.  Herrold   San  Jose,  Calif.  231 
Berkeley  Daily  Gazette.   Berkeley,  Calif.  256 
Kansas  State  Agricultural  College... .Manhattan,  Kans.  341 
Pulitzer  Printing  Co         St.  Louis,  Mo.  545 
Radio  Service  Corp.  of  Utah.   Salt  Lake  City,  Utah  300 

KSMR  Santa  Maria  Valley  Railroad  Co.-.Santa  Maria,  Calif.  210 
KSO       A.  A.  Berry  Seed  Co   Clarinda,  Iowa  242 

Associated  Broadcasters   Oakland,  Calif.  240 
Bible  Institute.   Xos  Angeles,  Calif.  294 

Brown's  Radio  Shop   Portland,  Ore.  263 
New  Arlington  Hotel  Co   Hot  Springs,  Ark.  375 
N.  Baker.   Muscatine,  Iowa  256 

First  Presbyterian  Church   Seattle,  Wash.  454 
University  of  Arkansas   Fayetteville,  Ark.  300 

KUOM  State  University  of  Montana   Missoula,  Mont.  244 
KUSD    University  of  South  Dakota.—   .....Vermillion,  S.  D.  278 
KUT       University  of  Texas.   Austin,  Texas  231 
KVOO    The  Voice  of  Oklahoma.     Bristow,  Okla.  375 
KWCR  H.  F.  Paar..   Cedar  Rapids,  Iowa  278 
KWG      Portable  Wireless  Telephone  Co...._   Stockton,  Calif.  248 
KWKC  Wilson  Duncan  Studios   Kansas  City,  Mo.  236 
KWKH  W.  G.  Patterson.   Kennonwood,  La.  261 
KWSG    State  College.   Pullman,  Wash.  349 
KWUC  Western  Union  College       Le  Mars,    Iowa  252 
KWWG  City  of  Brownsville.     Brownsville,  Texas  278 
KYW    .  Westinghouse  Electric  &  Mfg.  Co   Chicago,  111.  535 
KZIB     I.  Beck   ....Manila,  P.  I.  250 

KZKZ    Electrical  Supply  Co   Manila,  P.  I.   270 
KZM      Preston  D.  Allen.   Oakland,  Calif.  240 
KZRO  Far  Eastern  Radio   Manila,  P.  I.  222 
KZUY   F.  J.  Elser     Manila,  P.  I.  360 
NAA       U.  S.  Navy  Dept   Arlington,  Va.  434 
WAAD   Ohio  Mechanics  Institute.   .     Cincinnati,  Ohio  258 
WAAF    Chicago  Daily  Drovers  Journal   Chicago,  111.  278 
WAAW  Omaha  Grain  Exchange   Omaha,  Nebr.  278 
WABB   Harrisburg  Radio  Co   Harrisburg,  Pa.  204 
WABC    Asheville  Battery  Co.,  Inc.-     Asheville,  N.  C.  254 

WABI  s  1st  Universalist  Church     Bangor,  Me.  240 
WABO    Lake  Avenue  Baptist  Church   Rochester,  N.  Y.  278 
WABQ   Haverford  College,  Radio  Club     Haverford,  Pa.  261 
WABR   Scott  High  SchooL     Toledo,  Ohio  263 
WABW  College  of  Wooster.     Wooster,  Ohio  207 
WABX   Henry  B.  Joy         Mt.  Clemens,  Mich.  246 
WABY   John  Magaldi,  Jr     Philadelphia,  Pa.  242 
WABZ    Coliseum  Place  Baptist  Church.   New  Orleans,  La.  275 
WADG   Allen  T.  Simmons  (Allen  Theatre)   Akron,  Ohio  258 
WAFD    Albert  B.  Parfet  Co   Port  Huron,  Mich.  275 
WAGM  R.  L.  Miller       Royal  Oak,  Mich.  225 
WAHG  A.  H.  Grebe  &  Co     Richmond  Hill,  N.  Y.  316 
WAIT    A.  H.  Waite  Co   Taunton,  Mass.  229 
WAIU     American  Insurance  Union     Columbus,  Ohio  294 
WAMD  Radisson  Radio  Corp     Minneapolis,  Minn.  244 
WAPI     Alabama  Polytechnic  Institute   Auburn,  Ala.  248 
WARG   American  Radio  &  Research  Corp   Medford,  Mass.  261 
WATT  Edison  Electric         Boston,  Mass.  244 
WBAA    Purdue  University   W.  Lafayette,  Ind.  273 
WBAK   Pennsylvania  State  Police.   Harrisburg,  Pa.  275 
WBAL    Consolidated  Gas  &  Elec.  Co   Baltimore,  Md.  246 
WBAO    Tames  Millikan  University     Decatur,  111.  270 
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WBAP    Wortham-Carter  Pub.  (Star  Telegram). .Ft.  Worth,  Texas  476 
WBAW  Braid  Elec,  &  Waldrum  Drug  Co...Nashville,  Tenn.  236 
WBAX  John  H.  Stenger,  Jr   Wilkes-Barre,  Pa.  256 
WBBL    Grace  Covenant  Presbyterian  Church— .Richmond,  Va.  229 
WBBM  Atlass  Investment  Co   Chicago,  111.  226 
WBBP    Petoskey  High  SchooL     Petoskey,  Mich.  238 

WBBR    People's  Pulpit  Assoc   Rossville,  N.  Y.  273 
WBBS    First  Baptist  Church.   New  Orleans,  La.  252 
WBBW  Ruffner  Junior  High  SchooL     Norfolk,  Va.  222 

WBBY   Washington  Light  Inf. Co."B"  118th  inf,Charleston,S.C.  268 
WBBZ     C.  L.  Carrell     .—Chicago,  111.  216 
WBCN   Foster  &  McDonnelL     Chicago,  111.  266 
WBDG    Baxter  Laundry  Co   Grand  Rapids,  Mich.  256 
WBES    Bliss  Electrical  SchooL   Takoma  Park,  Md.  222 
WBNY  Shirley  Katz.     New  York,  N.  Y.  210 
WBOQ  A.  H.  Grebe  &  Co.,  Inc     Richmond  Hill,  N.  Y.  236 
WBPI      I.  R.  Nelson   Newark,  N.  J.  263 
WBRC    Bell  Radio  Corporation.     Birmingham,  Ala  248 
WBRE     Baltimore  Radio  Exchange   Wilkes-Barre,  Pa.  231 
WBT       Charlotte  Chamber  of  Commerce   Charlotte,  N.  C.  275 
WBZ       Westinghouse  Elect.  &  Mfg.  Co   Springfield,  Mass.  331 
WBZA    Westinghouse  Elect.  &  Mfg.  Co     Boston,  Mass.  242 
WCAG     Connecticut  Agricultural  College   Mansfield,  Conn.  275 
WCAD    St.  Lawrence  University   Canton,  N.  Y.  263 
WCAE     Kaufmann  &  Baer  Co.  &  The  Pitts.  Pr..Pittsburgh,  Pa.  461 
WCAJ     Nebraska  Wesleyan  University..University  Place,  Nebr.  254 
WCAL    St.  Olaf  College   Northfield,  Minn.  337 
WCAM  Galvin  Radio  Supply  Co.   Camden,  N.  J.  236 
WCAO    A.  A.  and  A.  S.  Brager   Baltimore,  Md.  275 
WCAP     Chesapeake  &  Potomac  Tel.  Co   Washington,  D.  C.  468 
WCAR    Southern  Radio  Corp.  of  Texas   San  Antonio,  Texas  263 
WCAT    State  College  of  Mines.   Rapid  City,  S.  Dak.  240 
WCAU    Universal  Broadcasting  Co     Philadelphia,  Pa.  278 
WCAX    University  of  Vermont   Burlington,  Vt.  250 
WCBA    Charles  W.  Heimbach.     Allentown,  Pa.  254 
WCBD    Wilbur  C.  Voliva.   Zion,  111.  345 
WCBE     Uhalt  Radio  Co   New  Orleans,  La.  263 
WCBH    University  of  Mississippi   Oxford,  Miss.  242 
WCBM    Charles  Swarz.   Baltimore,  Md.  229 
WCBR    C.  H.  Mester.   Providence,  R.  I.  210 

WCCO    Washburn-Crosby  Co     Anoka,  Minn.  416 
WCLO    C.  E.  Whitmore   Camp  Lake,  Wise.  231 
WCLS     H.  M.  Couch.     Joliet,  111.  214 
WCMA  Culver  Military  Academy     Culver,  Ind.  222 
WCOA    City  of  Pensacola   Pensacola,  Fla.  222 
WCSH    Henry  P.  Rines   Portland,  Maine  256 
WCSO     Wittenberg  College   Springfield,  Ohio  248 
WCWS    Chas.  W.  Selene  (Portable)     Providence,  R.  I.  210 
WCX       Free  Press  and  Jewett  R.  &  P.  Co   Detroit,  Mich.  517 

WD  AD    Dad's  Auto  Accessories,  Inc   Nashville,  Tenn.  226 
WDAE    Tampa  Daily  Times     Tampa,  Fla.  273 
WDAF    Kansas  City  Star   Kansas  City,  Mo.  366 
WDAG    J.  Laurence  Martin   Amarillo,  Texas  263 
WDAH    Trinity  Methodist  Church   El  Paso,  Texas  268 
WDAY    Radio  Equipment  Corp   Fargo,  N.  Dak.  261 
WDBE    Gilham-Schoen  Elec.  Co   Atlanta,  Ga.  270 
WDBJ     Richardson  Wayland  Elec.  Corp   Roanoke,  Va.  229 
WDBK    M.  F.  Broz.   Cleveland,  Ohio.  227 
WDBO    Rodins  College,  Inc     Winter  Park,  Fla.  240 
WDBZ    Boy  Scouts,  City  HalL   Kingston,  N.  Y.  233 
WDEL    Wilmington  Elec.  Specialty  Co   Wilmington,  Del.  266 
WDGY  Dr.  George  W.  Young.   Minneapolis,  Minn.  263 
WDOD    Chattanooga  Radio  Co.,  Inc     Chattanooga,  Tenn.  256 
WDRC    Doolittle  Radio  Corp.   New  Haven,  Conn.  268 
WDWF   Dutee  Wilcox  Flint,  Inc   Cranston,  R.  I.  441 
WDZ       J.  L.  Bush   Tuscola,  111.  278 
WEAF     Broadcasting  Co.  of  America   New  York,  N.  Y.  491 
WEAI      Cornell  University   Ithaca,  N.  Y.  254 
WEAM    Bor.  of  N.  Plainfield.   North  Plainfield,  N.  J.  261 
WEAN    Shepard  Co.   Providence,  R.  I.  270 
WEAO    Ohio  State  University   Columbus,  Ohio  294 
WEAR     Willard  Battery  Co   Cleveland,  Ohio  389 



Moullin  Book  on  R.  F. 
Measurements 

AN  interesting  and  informative 
-  book  on  Radio  Frequency 

Measurements  by  E.  B.  Moullin 
has  just  been  received  by  the  edi- 

torial department  of  Radio  Age, 
having  been  sent  by  J.  B.  Lippin- 
cott  Co.,  Philadelphia,  well-known 
publishers. 

Though  primarily  a  laboratory 
manual  it  may  well  serve  as  a 
useful  textbook  for  advanced  stu- 

dents and  experimenters.  Many 
of  the  formulas  and  methods  of 
procedure  will  be  especially  wel- 

comed by  those  desiring  to  do  ex- 
perimental work  and  who  do  not 

have  access  to  an  extensive  re- 
search library. 

The  description  of  the  Moullin 
high  frequency  voltmeter  is  very 
interesting.  Quartz  crystals  as 
frequency  standards  are  also  cov- 

ered by  the  author  who  is  located 
at  the  Engineering  Laboratory  at 
Cambridge,  England. 

FREE— Our  64-  Page  Cat- 
alogue. Filled  With  Radio 

Bargains.  Write  Today! 
RANDOLPH   RADIO  CORP. 
159N.UNIONAV.Dt,  I  (CHICAGO,  ILL 
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Burns  Eliminator  Now  On 
Market 

THE  American  Electric  Com- 
pany of  Chicago,  with  thirty- 

two  years  of  manufacturing  ex- 
perience, are  offering  in  their 

BURNS  "B"  Eliminator,  an  in- 
strument that  will  deliver  full 

plate  voltage  without  a  percep- 
tible drop  in  voltage  under  load. 

The  Raytheon  rectifying  tube  is 
used.  This  Eliminator  is  of  neat 
size  and  fits  readily  in  place  of 
the  dry  batteries  in  any  cabinet 
or  can  be  placed  near  the  receiv- 

ing set.  There  is  no  acid  or 
fumes. 

With  this  instrument  true  re- 
production values  are  secured 

from  a  set  since  it  gives  the  cor- 
rect plate  voltages,  being  pro- 
vided with  both  variable  and  am- 

plifier adjustments.  All  the 
ranges  of  voltage  necessary,  from 
that  for  a  soft  detector  tube  to 
that  required  for  the  new  power 
tubes  are  provided.  It  will 
handle  from  one  to  eight  tube 
sets.  There  is  no  hum  or  vibra- 
tion. 
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It's  Easy  to  Build 
A  Powerful  Set- Using  the  New  and  Improved 

FRESHMAN  *TRF'Low  Loss  Kit 

Straight  Line\feve  Length  Condensers 
With  Low  Loss  Self  Balanced  Coils 
These  are  the  identical  units  which  have 

made  the  FRESHMAN  MASTERPIECE 

factory  built  Receivers  the  World's  Greatest 
Radio  Sets   

Complete  instructions  for  building  this  powerful  Eve  rube  receiver, 
written  in  plain  everyday  English,  together  with  actual  si2e  schematic 

wiring  diagram  are  furnished  with  every  FRESHMAN  "TRF"  Kit 
Sold  by  Authorized  Freshman  Dealers  Only! 

CHAS.  FRESHMAN  CO.,  INC.    KiYV:V.X^fe£S£2 

Your  Radio  Set 
and 

B-Eliminator  deserve 
Good  Condensers 

THE  TRADE-MARK 

on  each  one  of  them  will 
INSURE  what  you  deserve. 

To  be  Deutschi 

Cambridge, 

Co. 
Mass. 

BATTERY 

Most  amazing  battery  value 
ever  offered!  A  genuine  World 
6-Volt  Radio  "A"  Battery  with 
25  ampere  capacity  for  only 
So. 00!  Just  the  thing  for  Trickle 
Charger.  Famous  World  Qual- 

ity  assured.      Equipped   with 

6-Volt 
Storage 

Radio  A Battery 
OO 

C.O.D. 
Send  No 

Solid  Rubber  Case  Money 

5 
nation  on  arrival.  Extra  Offer:  I 

World 
STORAGE    BATTERIES    1219S.WabaShAve.,Chicago

 

with  order.  ACT  TODAY! 

WORLD  BATTERY  CO. 

Dept.136 

■     For    perfect    control     of    tone 
|     and   volume    use   the    Electrad 

5  0  0,  0  0  O-ohm  Compensator. 
For    free    hook-up    write    428 B'wav.    N.   Y.    City. 

ELECTRAD 
ition  Radio  Age  when  writing  to  advertisers 
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WEAU    Davidson  Bros.  Co.   Sioux  City,  Iowa  275 

WEBC     Walter  Cecil  Bridges   Superior,  Wise.  242 
WEBD    Electrical  Equip.  &  Service  Co     Anderson,  Ind.  246 
WEBH    Edgewater  B.  H.  &  Herald  Examiner...,   Chicago,  111.  370 
WEBJ     Third  Avenue  Railway  Co   New  York,  N.  Y.  273 
WEBL  Radio  Corp.  of  America  (Portable)....New  York,  N.  Y.  226 
WEBQ    Tate  Radio  Corp   Harrisburg,  111.  226 
WEBR    H.  H.  Howell   Buffalo,  N.  Y.  244 
WEBW    Beloit  College   Beloit,  Wise.  268 
WEBZ     Savannah  Radio  Corp.   Savannah,  Ga.  263 
WEEI      The  Edison  Elec.  Illuminating  Co   Boston,  Mass.  349 
WEHS     Robert  E.  Hughes.   Evanston,  111.  203 
WEMC  Emanuel  Missionary  College....Berrien  Springs,  Mich.  285 

WENR    Ail-American  Radio  Corp.   Chicago,  111.  266 
WEW      St.  Louis  University.   St.  Louis,  Mo.  248 
WFAA     Dallas  News  &  Dallas  Journal.   Dallas,  Tex.  476 
WFAM    Times  Publishing  Co   St.  Cloud,  Minn.  273 
WFAV     University  of  Nebraska.   Lincoln,  Neb.  275 
WFBC     First  Baptist  Church.   Knoxville,  Tenn.  250 
WFBE     John  Van  De  Walle   Seymour,  Ind.  226 
WFBG    The  Wm.  F.  Gable  Co   Altoona,  Pa.  278 
WFBH    Concourse  Radio  Corp.,   New  York,  N.  Y.  273 

WFBJ     St.  John's  University   Collegeville,  Minn.  236 
WFBL     Onondaga  Hotel  Co.   Syracuse,  N.  Y.  252 
WFBM    Merchants  Heat  &  Light  Co.   Indianapolis,  Ind.  268 

WFBR    Fifth  Inf.  Md.  Nat'l  Guard.   Baltimore,  Md.  254 
WFBZ     Knox  College   Galesburg,  111.  254 
WFDF     F.  D.  Fallain   Flint,  Mich.  234 
WFI         Strawbridge  and  Clothier.   Philadelphia,  Pa.  394 
WFKB    F.  K.  Bridgman  (Inc.)   Chicago,  111.  217 
WFRL     Robert  Morrison  Lacey   Brooklyn,  N.  Y.  205 
WGAL    Lancaster  Elec.  Supply  &  Const.  Co   Lancaster,  Pa.  248 
WGBB    Harry  H.  Carman.   Freeport,  N.  Y.  244 
WGBC    First  Baptist  Church.   Memphis,  Tenn.  278 
WGBF    Fink  Furniture  Co.   Evansville,  Ind.  236 
WGBI    Scranton  Broadcasters,  Inc     Scranton,  Pa.  240 
WGBR    George  S.  Ives   Marshfield,  Wis.  229 
WGBS    Gimbel  Brothers       New  York,  N.  Y.  316 

WGBU    Florida  Cities  Finance  Co   Fulford  By-The-Sea,  Fla.  278 
WGBX    University  of  Maine   Orono,  Me.  234 
WGCP    D.  W.  May,  Inc   Newark,  N.  J.  252 
WGES     Coyne  Electrical  School     Chicago,  111.  250 
WGHB    G.  H.  Bowles  Developments   Clearwater,  Fla.  266 
WGHP    G.  H.  Phelps   Detroit,  Mich.  270 
WGMU  A.H.Grebe&Co.Inc.,(Portable)..RichmondHill,N.Y.  236 
WGN      The  Tribune   Chicago,   111.  303 
WGR      Federal  T.  and  T.  Co   Buffalo,  N.  Y.  319 
WGST    Georgia  School  Technology.   Atlanta,  Ga.  270 
WGY      General  Elec.  Co   Schenectady,  N.  Y.  379 
WHA       University  of  Wisconsin   Madison,  Wis.  535 
WHAD    Marquett  Univ.  &  Milw.  Journal   Milwaukee,  Wis.  275 
WHAM  Univ.  of  Rochester  (Eastman  S.of  M.)..Rochester,  N.Y.  278 
WHAP    W.  H.  Taylor  Finance  Corp.   Brooklyn,  N.  Y.  240 
WHAR    Seaside  House   Atlantic  City,  N.  J.  275 

WHAS     Courier-Journal  &  Louisville  Times   Louisville,  Ky.  400 
WHAZ    Rensselaer  Polytechnic  Institute   Troy,  N.  Y.  379 
WHB       Sweeney  School  Co   Kansas  City,  Mo.  366 
WHBA    C.  C.  Shaffer   Oil  City,  Pa.  250 
WHBC    Rev.  E.  P.  Graham.   Canton,  Ohio  254 
WHBD    Chas.  W.  Howard.   Bellfontaine,  Ohio  222 
WHBF    Beardsley  Specialty  Company     Rock  Island,  111.  222 

WHBG    John  S.  Skane   Harrisburg,  Pa.  231 

WHBJ     Lauer  Auto  Co.   Ft.  Wayne,  Ind.  234 

WHBL    C.  L.  Carrell   Chicago,  111.  216 

WHBM  C.  L.  Carrell,  (Portable  Station)     Chicago,  111.  216 

WHBN    First  Ave.  Methodist  Church...   St.  Petersburg,  Fla.  238 
WHBP    Johnstown  Automobile  Co   Johnstown,  Pa.  256 

WHBQ   St.  John's  M.  E.  Church  South.   Memphis  Tenn.  233 
WHBU    Riviera  Theatre  &  Bing's  Clothing   Anderson,  Ind.  219 
WHBW  D.  R.  Kienzle   Philadelphia,  Pa.  216 

WHBY  St.  Norbert's  College.   West  de  Pere,  Wis.  250 
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WHDI     W.  H.  Dunwoody  Ind.  Institute   Minneapolis,Minn.  278 
WHEG    Hickson- Electric  Co.,  Inc   Rochester,  N.  Y.  258 
WHK      The  Radio  Air  Service  Corp   Cleveland,  Ohio  273 
WHN      George  Schubert.   New  York,  N.  Y.  361 

WHO      Banker's  Life  Co   Des  Moines,  la.  526 
WHT       Radiophone  Broadcasting  Corp   Deerfield,  111.  238 
WHT       Radiophone  Broadcasting  Corp    Deerfield,  111.  400 
WIAD     Howard  R.  Miller   Philadelphia,  Pa.  250 
WIAS      Home  Electric  Co   Burlington,  Iowa  254 

WIBA     The  Capital-Times  Studio..._     Madison,  Wis.  236 

WIBG     St.  Paul's  Protestant  E.  Church   Elkins  Park,  Pa.  222 
WIBH     Elite-Radio  Stores     New  Bedford,   Mass.  210 
WIBI      Frederick  B.  Zitteli,  Jr   Flushing,  N.  Y.  219 
WIBJ      C.  L.  Carrell  (Portable)   Chicago,  111.  216 
WIBM     Billy  Maine  (Portable)   Chicago,  111.  216 
WIBO     Nelson  Brothers.   Chicago,  111.  226 
WIBR     Thurman  A.  Owings     Werton,  W.  Va.  246 
WIBS      T.  F.  Hunter  (portable)   Elizabeth,  N.  J.  203 
WIBU     The  Electric  Farm.   Poynette,  Wis.  222 
WIBW    Dr.  L.  L.  DilL   Logansport,  Ind.  220 
WIBX     WIBX,  Inc.   .   Utica,   N.  Y.  205 
WIBZ      A.   D.  Trum.   Montgomery,  Ala.  231 
WIL        Benson  Radio  &  The  Star.   St.  Louis,  Mo.  273 
WIOD    Wonderful  Isle  of  Dreams.   Miami,  Fla.  248 
WIP        Gimbel  Bros        Philadelphia,  Pa.  508 

WJAD     Jackson's  Radio  Eng.  Laboratories     Waco,  Texas  353 
WJAG     Norfolk  Daily  News   Norfolk,  Nebr.  270 
WJAK    Clifford  L.  White..     Kokomo.Ind.  254 
WJAM    D.  M.  Perham.   Cedar  Rapids,  Iowa  268 
WJAR  The  Outlet  Co.  (  J.  Samuels  &  Bro.)._.Providence,  R.  I.  306 
WJAS      Pittsburgh  Radio  Supply  House   Pittsburgh,  Pa.  275 
WJAX     City  of  Jacksonville.   Jacksonville,  Fla.  337 
WJAZ     Zenith  Radio  Co.   Mt.  Prospect,  111.  322 
WJBA     D.  H.  Lentz,  Jr   Joliet,  111.  207 
WJBB     Financial  Journal   St.   Petersburg,  Fla.  254 
WJBC     Hummer  Furniture  Co.   LaSalle,  111.  234 
WJBI      Robert  S.  Johnson   Red  Bank,  N.  J.  219 
WJBK     E.  F.  Goodwin     Ypsilanti,  Mich.  233 
WJBL     Wm.  Gushard  Dry  Goods  Co   Decatur,  111.  270 
WJBO    Valdemar  Jensen.   New  Orleans.  La.  268 
WJBR    Geusch  and  Stearns   Omro,  Wis.  227 
WJBU     Bucknell  University.     Lewisburg,  Pa.  211 
WJJD     Supreme  Lodge,  L.  O.  of  Moose     Mooseheart,  111.  370 
WJR        Jewett  Radio  &  Phon.  Co.  &  D.  F.  P   Pontiac,  Mich.  517 
WJY        Radio  Corp.  of  America   New  York,  N.  Y.  405 
WJZ        Radio  Corp.  of  America   New  York,  N.  Y.  454 
WKAF    WKAF  Broadcasting  Co   Milwakuee,  Wis.  261 
WKAQ    Radio  Corp.  of  Porto  Rico   San  Juan,  P.  R.  341 
WKAR    Michigan  State  College   East  Lansing,  Mich.  285 
WKAV    Laconia  Radio  Club._.._   Laconia,  N.  H.  224 
WKBB    Sanders  Bros   Joliet,  111.  214 
WKBE    K.  &  B.  Electric  Co   Webster,  Mass.  231 
WKBG    C.  L.  Carrell  (Portable)   Chicago,  111.  216 
WKRC    Kodel  Radio  Corp      Cincinnati,  Ohio  326 
WKRC    Kodel  Radio  Corp   Cincinnati,  Ohio  422 
WKY      WKY  Radio  Shop   Oklahoma  City,  Okla.  275 
WLAL     First  Christian  Church   Tulsa,  Okla.  250 
WLAP     Wm.  V.  Jordan     Louisville,  Ky.  275 
WLAQ    Arthur  E.  Shilling   Kalamazoo,  Mich.  283 
WLB        University  of  Minnesota   Minneapolis,  Minn.  278 
WLBL    Bureau  of  Marketing   Stevens  Point,  Wis.  278 
WLIB      Liberty  Magazine     Elgin,  111.  303 
WLIT      Lit  Bros   Philadelphia,  Pa.  394 
WLS        Sears  Roebuck  &  Co   Crete,  111.  345 
WLSI      Lincoln  Studios         Cranston,  R.  I.  441 
WLTS     Lane  Technical  High  School   Chicago,  111.  258 
WLW       Crosley  Mfg.  Co   Cincinnati,  Ohio  422 
WLWL  Miss.  Society  of  St.  Paul  the  Apostle._.New  York,  N.  Y.  288 
WMAG  C.  B.  Meredith.     Casenovia,  N.  Y.  275 
WMAF    Round  Hills  Radio  Corp.   Dartmouth,  Mass.441 
WMAK  Norton  Laboratories   _   _   Lockport,  N.  Y.  266 
WMAL   M.  A.  Lesse  Optical  Co._     Washington,  D.  C.  213 



RADIO  AGE  for  August,  1926 The  Magazine  of  the  Hour 

59 

Beginner  May  Make  200  Mile 
Crystal  Receiver 

(Continued  from   page   18) 
short  as  possible.    A  ready  made 

"back      of      panel"      inductance 
switch  may  be  used  as  it  elim- 

inates considerable  work. 
The  circuit  may  be  connected 

with  bus-bar  or  annunciator 
wire.  All  connections  should  of 
course  be  tight  and  preferably 
soldered. 

Operation 

AERIAL  design  preferred  by 
the  writers  is  as  follows: 

Single  wire,  number  12  or  14, 
solid  copper,  enamel  insulated, 
erected  in  a  straight  line  as  high 
above  surrounding  objects  as 
conveniently  possible  and  having 
a  total  length  including  the  lead 
to  the  set  of  not  less  than  100 
feet  and  not  much  more  than  250 
feet.  Insulators  should  be  used 

at  all  points  of  suspension. 
The  ground  lead  may  be  of  the 

same  wire  as  the  aerial.  It 
should  be  well  connected  to  a 

water  pipe  system  or  some  other 
grounded   metallic   structure. 

Tuning  is  so  simple  that  it 
would  be  a  waste  of  time  to  give 
elaborate  instructions.  The 
switch  and  condenser  control  the 

wave  length  while  the  knob  of 

the  electrically  regulated  detect- 
or functions  as  a  selectivity  and 

volume  adjustment,  in  that  way 
controlling  the  overall  sensitivity. 

r^r 

Battery  Prices 

'SMASHED! 
To  Consumers  Only  j 

Here  is  a  real  battery  quality, 
guaranteed  to  you  at  prices 

that  will  astound  the  entire  bat- 
tery-buying public.  Order  Di- 

rect (From  Factory-  Put  the 
Dealer's  Profit  ia  your  own  pock- et. You  actually  save  much  more 

than  half,  and  so  that  you  can  be 
convinced  of  true  quality  and  perform- 

ance, we  give  a  Written  2-  Year  Guaran- tee. Here  is  your  protection  1  No  need  to 
take  a  chance.  Our  battery  is  right— and the  price  is  lowest  ever  made.  Convince 
yourself.  Read  the  pricesl 
Auto  Batteries        Radio  Batteries 

6Volt,ll  Plate.  $8.50     6Volt,100  Amp.  S8.SO 
1  -5     6Volt.l20Amp. 10.25 

12VoIt,  7Plate,  11.75     6Volt.  140 Amp.  11,75 

Bay  Direct— Send  No  Money 
We  aak  no  deposit.    Simply  Bend  name  and  ad-  , 
dress  and  style  wanted.  Batt   
subject  to  your  examination 
on  arrival.    Our  euarant€ 
accompanies  each  batter; 
Weairbw  6%  discount 
for  cash  in  full  with  or- 

sSS&M ; 

THE    RADIO    AGE 

BUYERS'    SERVICE 
What  do  you  want  to  purchase  in  the  radio  line?  Let  RADIO  AGE  save 

you  time  and  money  by  sending  in  the  coupon  below.  Enter  the  number 
of  the  article  you  would  like  to  know  more  about  in  the  spaces  provided 
in  the  coupon: 

1  "A"  Batteries,  all  kinds 
2  Aerials 

(a)  Loop 

(b)  Outdoor 3  Ammeters 

4  Amplifiers 
5  "B"  batteries,  all  kinds 
6  Batteries    (A  and   B) 

(a)  Dry 

(b)  Wet 7  Battery  chargers 
8  Battery  substitutes 

(a)  "A"  battery 
(b)  "B"  battery 

9  Battery  supplies 
10  Bezels 
11  Binding   posts 
12  Books  on  radio 

13  Broadcasting   equipment 
14  Buzzers 
15  "C"  batteries 
16  Cabinets 

17  Code  practice  sets 
18  Coils,  all  forms 
19  Condensers,   fixed 
20  Condensers,  variable 
21  Contact  points 
22  Cords,   headset,   etc. 
23  Couplers,   vario,  etc. 
24  Crystals 
25  Desks 
26  Detector   (crystals) 
27  Detector  tubes 
28  Detector  units 
29  Dials 
30  Dies 
31  Drills 
32  Electrolyte 
33  Fibre 
34  Filters 
35  Fuses,  tube 
36  Grid  leaks 
37  Ground  clamps 
38  Head   phones 
39  Horns,  all  types 
40  Hydrometers 
41  Inductances 
42  Insulation 
43  Insulators,  all   types 
44  Irons,  soldering 

45  Jacks 
46  Jars,   battery 

47  Keys,   transmitting 
48  Knobs 
49  Laboratories,  testing 

50  Lightning  arresters 
51  Loud  speakers 
52  Lugs,    battery 
53  Meters,  all  types 
54  Mica 
55  Mountings 

56  Nuts 

57  Panels 
58  Paste,    soldering 
59  Patent    attorneys 
60  Phone   connectors 
61  Phonograph   adapters 
62  Plugs 

63  Pointers 
64  Potentiometers 
65  Rectifiers 
66  Resistances,    fixed 
67  Rheostats 

68  Scrapers,   wire 
69  Screw   drivers 
70  Screws 
71  Schools,    radio 
72  Sets,    transmitting 
73  Sets,  receiving 

(a)    Factory  Built   (b)   kits 
1  Crystal 
2  Radio   Frequency 

3  Reflex 
4  Regenerative 
5  Super-heterodyne 

74  Shellac 
75  Sockets 

76  Solder 
77  Supports,    aerial 
78  Switches 

79  Transformers,    a.    f. 
80  Transformers,   r.   f. 
81  Transformers,  sending 
82  Tubes,  all  types 
83  Variometers 
84  Wave   meters 
85  Wave   traps 
86  Wire,  all  kinds 

ARROW  BATTERY  CO. 
Dept.  12  .  121S  So. 
Wabash  Ave. .Chicago 

RADIO  AGE  BUYERS'  SERVICE  500  N.  Dearborn  St.,  Chicago,   111. 
Please  see  that  I  am  supplied  with  buving  specifications  and  prices  on  the  articles  numbered  herewith: 

I       I       I       I       I       I      I      I       I   1 
I  am   a — Q  Dealer  □  Jobber  □   Mfgrs.'   Rep.  □   Manufacturer 

Firm     (If    identified    with    Radio    industry)   

My  Occupation    

My   Name     

Address     City 

.  State 

Please  mention  Radio  Age  when  writing  to  advertisers 
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WMAN 

WMAQ 
WMAY 
WMAZ 
WMBB 
WMBG 
WMBF 
WMG 
WMCA 
WNAB 
WNAG 
WNAD 
WNAL 
WNAT 
WNAX 
WNBH 
WNJ 
WNOX 
WNRG 
WNYC 
WOAI 
WOAN 
WOAW 
WOAX 
WOC 
WOCL 
WODA 
WOI 
WOK 
WOKO 
WOO 
WOOD 

WOO 
WOR 
WORD 
WOS 
WOWL 
WOWO 
WPAK 
WPCC 

WPDQ 
WPG 
WPRC 
WPSC 

WQAA 
WQAC 
WQAE 
WQAM 
WQAN 
WQAO 
WO  J 
WRAF 
WRAK 
WRAM 
WRAV 
WRAW 
WRAX 
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First  Baptist  Church._   _.._   _Columbus,  Ohio  278 
Chicago  Daily  News....   ._   Chicago,  111.  447 
Kingshighway  Presbyterian  Church   St.  Louis,  Mo.  248 
Mercer  University.     _       Macon,  Ga.  261 
American  Bond  &  Mortgage  Co.—.   Chicago,  111.  250 
Michigan  Broadcasting  Co.—   .Detroit,  Mich.  256 
Miami  Beach  HoteL._   ..Miami  Beach,  Fla.  384 
Commercial  Appeal—       Memphis,  Tenn.  500 
Hotel McAlpin (Greenley Sq.  I Iotcl  Co.) .New York,  N. Y.  341 
Shepard  Stores     Boston,  Mass.  250 
Shepard  Stores     _   _   _...   Boston,  Mass.  280 
University  of  Oklahoma     Norman,  Okla.  254 
Omaha  Central  High  School     Omaha,  Nebr.  258 
LenningBros.  Co.  (Frederick Lenning). Philadelphia,  Pa.  250 
Dakota  Radio  Apparatus  Co.   Yankton,  S.  Dak.  244 
New  Bedford  HoteL       New  Bedford,  Mass.  248 
Radio  Shop.     _   Newark,  N.  J.  252 
Peoples  Tel.  &  Tel.  Co   -Knoxville,  Tenn.  268 
W.  B.  Nelson     .Greensboro,  N.  C.  224 

Dept.  of  Plant  &  Structures....   ......New  York,  N.  Y.  526 
Southern  Equipment  Co       San  Antonio,  Texas  394 
Vaughn  Con.  of  Music    Lawrenceburg,  Tenn.  283 
Woodman  of  the  World   _   Omaha,  Nebr.  526 
Franklyn  J.    Wolff....   _..   Trenton,  N.  J.  240 
Palmer  School  of  Chiropractic   Davenport,  Iowa  484 
A.  E.  Newton     _   -.Jamestown,  N.  Y.  275 

James  K.  O'Dea.     _   _   Paterson,  N.  J.  224 
Iowa  State  College..—   _       Ames,  Iowa  270 
Neutrowound  Radio  Mfg.  Co._   ..Homewood,  111.  217 
Otto  Baur.         _   New  York,  N.  Y.  233 
John    Wanamaker.     ._   Philadelphia,    Pa.  508 
Grand  Rapids  Radio  Co   Grand  Rapids,  Mich.  242 
Unity  School  of  Christianity   Kansas  City,  Mo.  278 
L.  Bamberger  and  Co       _   Newark,  N.  J.  405 

People's  Pulpit  Assn   _     Batavia,   111.  275 
State  Market  Bureau   _   _   Jefferson  City,  Mo.  441 
Owl  Battery  Company     New  Orleans,  La.  270 
Main  Auto  Supply  Co     Fort  Wayne,  Ind.  227 
N.  D.  Ag.  College.—   Agricultural  College,  N.  D.  275 
North  Shore  Cong.  Church   —   Chicago,  111.  258 
H.  L.  Turner.   .....Buffalo,  N.  Y.  205 
The  Municipality  of  Atlantic  City..Atlantic  City,  N.J.  300 
Wilson  Printing  &  Radio    Co..—   Harrisburg,  Pa.  216 
Pennsylvania  State  College   _   State  College,  Pa.  261 
Horace  A.  Beale,  Jr.   ....Parkersburg,  Pa.  220 
Gish  Radio  Service     Amarillo,  Tex.  234 
Moore  Radio  News  Station     Springfield,  Vt.  246 
Electrical  Equipment  Co   _   Miami,  Fla.  263 
Scranton  Times..—       Scranton,  Pa.  250 
Calvary  Baptist  Church   .New  York,  N.  Y.  360 
Calumet  Rainbo  Broadcasting  Co._   Chicago,  111.  447 
The  Radio  Club  (Inc.)     LaPorte,  Ind.  224 
Economy  Light  Co   Escanaba,  Mich.  256 
Lombard   College     _   Galesburg,    111.  244 
Antioch   College       ..Yellow  Springs,   Ohio  263 
Horace  D.  Good       Reading,  Pa.  238 
Berachah  Church   Philadelphia,  Pa.  268 
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WRBC  Immanuel  Lutheran  Church     Valparaiso,  Ind.  278 
WRC  Radio  Corp.  of  America     -..Washington,  D.  C.  468 
WRCO  Wynne  Radio  Co.       Raleigh,  N.  C.  252 

WREG  Wooten's  Radio  &  Electric  Co   _   Coldwater,  Miss.  254 
WREO  Reo  Motor  Car  Co......   _     Lansing,  Mich.  285 
WRHF  Radio  Hospital  Fund.......   .Washington,  D.  C.  256 
WRHM  Rosedale  Hospital,  Inc     -..Minneaoplis,  Minn.  252 
WRK  Doron  Bros.   _     Hamilton,  Ohio  270 
WRM  University  of  Illinois.   _   _.._   Urbana,  111.  273 

WRMU  A.H.Grebe&Co.,Inc.,M.Y."MU-l"..NewYork,N.Y.  236 
WRNY  Experimenter  Publishing  Co   New  York,  N.  Y.  258 
WRR  Municipal  Station.—         Dallas,  Tex.  246 
WRST  Radiotel  Mfg.  Co.,  Inc....       Bay  Shore,  N.  Y.  216 
WRVA  Larus  &  Brother  Co.,  Inc   Richmond,  Va.  256 
WRW  Tarrytown  Radio  Res.  Labs..   Tarrytown,  N.  Y.  273 
WSAI  United  States  Playing  Card  Co....   Cincinnati,  Ohio  326 
WSAJ  Grove  City  College....     Grove  City,  Pa.  229 
WSAN  Allentown  Call  Publisher  Co   Allentown,  Pa.  229 
WSAR  Daughty  &  Welch  Electrical  Co   Fall  River,  Mass.  254 
WSAU  Camp    Marien     _.   Chesham,  N.  H.  229 
WSAX  Zenith  Radio  Corp.  (Portable)..-   _   Chicago,  111.  268 
WSAZ  Chase  Electric  Shop     ... Pomeroy,  Ohio  244 
WSB  Atlanta  Journal   _   _.._     Atlanta,  Ga.  428 

WSBG  World  Battery  Co,   '.   -..Chicago,  111.  210 
WSBF  Stix-Baer-Fuller  D.  G.  Co._     St.  Louis,  Mo.  273 
WSBT  South  Bend  Tribune   — ..   South  Bend,  Ind.  275 
WSDA  Seventh  Day  Adventist  Church.   New  York,  N.  Y.  263 

WSKG  World's  Star  Knitting  Co     Bay  City,  Mich.  261 
WSM  Nashville  Life  &  Accident  Ins.  Co   Nashville,  Tenn.  283 
WSMB  Saenger  Amuse.  Co.  &  Maison  B.  Co..New Orleans,  La.  319 
WSMH  Shattuck  Music  House   _     Owosso,  Mich.  240 
WSMK  S.  M.  K.  Radio  Corp.—   _   -..Dayton,  Ohio  275 
WSOE  School  of  Engineering     Milwaukee,  Wise.  246 
WSRO  Radio  Company.   _.._   _   -..Hamilton,  Ohio  252 
WSSH  Tremont  Temple  Bap.  Church   Boston,  Mass.  261 
WSUI  State  University  of  Iowa     Iowa  City,  Iowa  484 
WSVS  Seneca  Vocational  School-   _   Buffalo,  N.  Y.  219 
WSWS  Illinois  Broadcasting  Corp   Wooddale,  111.  275 
WTAB  Fall  River  Daily  Herald  Publishing  Co..Fall  River,  Mass.  266 
WTAD  Robt.   E.   Compton         -..Carthage,   111.  236 
WTAG  Telegram  Pub.  Co.—       Worcester,  Mass.  268 
WTAL  Toledo  Radio  &  Electric  Co._     Toledo,  Ohio  252 
WTAM  Williard  Storage  Battery  Co._   —Cleveland,  Ohio  389 
WTAP  Cambridge  Radio  &  Electric  Co   Cambridge,  111.  242 
WTAQ  C  S.  Van  Gordon.     Eau  Claire,  Wise.  254 
WTAR  Reliance   Electric   Co.—   Norfolk,   Va.  261 
WTAW  Agricultural  &  Mech.Col.of  Tcxas..CollegeSta.,  Texas  270 
WTAX  Williams  Hardware   Co._   —   Streator,   111.  231 

WTAZ  Thomas  J.  McGuire     _.._   Lambertville,  N.  J.  261 

WTIG  Travelers  Insurance  Co     Hartford,  Conn.  476 

WWAE  Electric  Park.   _   — Plainfield,  111.  242 

WWAO  Michigan  College  of  Mines   :.   ...Houghton,  Mich.  263 

WWGL  Rad'io  Engineering  Corp   Richmond  Hill,  N.  Y.  213 
WWI  Ford  Motor  Co     -..Dearborn,  Mich.  266 

WWJ  Detroit  News           Detroit,  Mich.  353 

WWL  Loyola  University.   New  Orleans,  La.  275 

RADIO  AGE  SUBSCRIPTION  BLANK 
Radio  Age,  Inc. 

500  North  Dearborn  Street 
$2.50  A  YEAR 

Gentlemen:    Please  enter  my  subscription  f 

Hour,  for  one  year,  beginning  with  the    

or  RADIO   AGE,   the  Magazine  of  the 

    issue,   for   which    I   enclose   $2.50 

Send  cash,  money  order  or  draft.                                       (8-26) 

Use  the 

Log -a -Wave 
Chart 

on  Page  64 
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The  Genealogy  of  a  Grid  Leak 
By  H.  G.  RICHTER 

Chief  Engineer,  Electrad,  Inc. 

WE  all  know  t
hat  tremen- 

dous strides  have  been 

taken  in  the  development 

of  radio  during  the  last  five  years, 
but  few  of  us  realize  what  a 

prodigious  task  it  has  been  for 
radio  engineers  to  keep  pace  with 
the  demands  for  better  and  bet- 

ter equipment. 

Radio  equipment,  in  general, 

has  improved,  and  it  is  quite  in- 
teresting to  take  the  case  of  some 

particular  unit,  look  back  to  its 
status  some  five  or  six  years  ago 

and  consider  the  steps  in  its  de- 
velopment up  to  the  present 

time. 

For  instance,  let  us  consider 
the  grid  leak.  A  few  years  ago 
we  used  to  draw  a  few  pencil 
marks  on  a  piece  of  paper  and  the 
resistance  embodied  in  these  pen- 

cil marks  was  made  to  function 
as  a  grid  leak. 
The  importance  of  the  grid 

leak  soon  became  apparent,  and 
manufacturers  started  turning 
them  out  in  large  quantities.  At 
this  time  these  units  consisted  of 

a  small  tubular  shaped  piece  of 
glass  with  the  resistance  element 
fastened  within.  The  resistance 

unit  consisted  of  a  piece  of  paper 
covered  with  India  ink,  in  some 
instances,  and  in  other  cases  a 
piece  of  paper  which  had  been 
impregnated  with  carbon. 

In  the  course  of  manufacture 
the  resistance  element  was  in- 

serted within  the  glass  tube,  the 
ends  flapped  over  the  glass  and 
caps  soldered  on  the  ends  of  the 
tubing.  This  type  of  grid  leak 
was  unsatisfactory  for  several 
reasons. 

Rating  Uncertain 

FIRST,  it  was  inefficient  in 
operation  due  to  the  poor 

connection  between  the  end  caps 
and  the  resistance  unit;  second, 
you  had  absolutely  no  assurance 
that  the  leak  which  was  marked 

2.  megohms  was  anywhere  near 
this  value,  due  to  the  method  of 
manufacture  and  also  due  to  the 
fact  that  the  particles  of  carbon 
were  in  light  suspension  and 
were  continually  in  motion.     The 

third  major  disadvantage  to  this 
type  of  leak  was  due  to  the  fact 
that  it  had  a  tendency  to  absorb 
moisture.  It  is  quite  natural 
that  all  of  these  disadvantages 
tended  toward  inefficiency,  which 
was  manifested  sometimes  by 
noisy  operation  and  sometimes  by 

producing  distortion  in  the  out- 
put signal. 

The  first  fault  was  overcome 

by  attaching  a  phosphor  bronze 
contact  to  each  end  of  the  resis- 

tance element  in  the  process  of 
manufacture,  and  this  contact 
was  in  turn  soldered  to  the  metal 

end  cap.  This  was  a  help  in 
eliminating  the  noise  due  to  poor 

contact,  but  it  didn't  overcome 
the  other  disadvantages  inherent 
in  this  type  of  leak. 

The  advent  of  the  "metallic" 
type  of  grid  leak  eliminated  the 
second  and  third  major  faults 
listed  above  and  a  lot  of  minor 

ones  as  well.  There  is  no  ques- 
tion that  the  metallic  type  of  grid 

leak  will  take  the  place  of  all  the 

old  paper  types,  due  to  its  inher- 
ent superiority. 

Metallic    Leaks 

METALLIC  leaks  consist  of  a 
glass  tube  of  the  same 

shape  as  that  used  in  the  old  style 
leak.  A  metallic  resistance  ele- 

ment is  fused  to  the  inside  of  the 

glass  tube  by  a  secret  process. 
This  metallic  coating  on  the  in- 

side of  the  glass,  then,  is  the  re- 
sistance element,  and  it  is  also  a 

part  of  the  inner  surface  of  the 
glass  tube,  due  to  the  heat  fusion 

process. 
This  metallic  type  of  grid  leak 

has  several  outstanding  features 
not  embodied  in  the  old  paper  re- 

sistance element  type.  The  value 
of  the  resistance  in  the  metallic 
leak  is  not  affected  by  moisture  or 
by  heat  after  it  has  once  been 
sealed.  Being  a  metallic  resist- 

ance element,  it  has  a  greater 
current  carrying  capacity  than 
the  carbon  type,  and  since  it  is 
fused  to  the  inside  of  the  glass 
tube,  using  no  paper,  carbon, 
fiber,  or  varnish,  the  resistance  is 
non-inductive  and  is  noiseless. 
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FREE! 
12-Cell-24-Volt 
Storage'B'Battery Positively  given  free  with  each 

purchase  of  a  WORLD  "A" Storage  Battery.  You  must 
send  this  ad  with  your  order. 
WORLD  Batteries  are  famous 
for  their  guaranteed  quality 
and  service.  Backed  by  years 
of  successful  manufacture  and 
thousands  of  satisfied  users. 
Equipped  with  Solid  Rubber  Casp, 
■ir:  rn'jr^n  .:  *.'-D:.  L  acid  and  leak- 

age. You  save  50  per  cent  and  gets 

3-Year  Guarantee 

Bond  in  Writing  gg^S^Ji  Approved "tell  their  friends ."    That's  our  beat  proof     and     Listed 
of  performance.     Send  your  order  in  today. 
Solid  Rubber  Case  Radio  Batteries 
6-Volt.  100-Amperes   S11.25 l^u-Amperea        13. 2S 

6-Volt,  140-Amperea   14.00 

Solid  Rubber  Case  Auto  Batteries 
6-Volt,  ll-Plate   $11.25 

'    ""  Plat*          13.25 
Plate         16.00 

12-Volt'. 

will   ship 
9hip  day  order  is  re 

press  C.  O.  D.,  subject  to  vol 
on  arrival.     FREE   "B"    Battery  in Extra  Offer:    5  per  cent  discount  f. 
In  full  with  order.     Buy  now  and  fret 
anteed  battery  at  60  per  cent  saving 

.„„_        WORLD  BATTERY  COMPANY 
1219  so.  Wabash  Ave.,       Dept.36        Chicago,  ill. 

as  Standard 
by  Leading 
Authorties 
including  Radio 

News    Labora- 

tuto      " 

tuto  of   Stand 

&.*& 

World STORAGE  BATTERIES 

Set  your  Radio  Dials  at  210 

watt  World  Storage  Battery 

Station,    WSI: 

\rm~vw'wn*Yus*KnJ7m7Km*vm*ian 

9° iBradlpcstat 
PERFECT  FILAMENT  CONTROL 

"C OR  noiseless  filament  control  and 
A  maximum  range,  ask  your  dealer 
for  the  Bradleystat.  This  graphite  disc 
rheostat  can  be  used  for  all  tubes 

without  change  of  connections.  The 
bakelite  knob  is  removable  if  desired. 

The  one-hole  mounting  and  small 
size  make  the  Bradleystat  easily  adapt- 

able to  any  radio  set. 

ALLEN-BRADLEY  COMPANY 
289  Greenfield  Ave.,  MUwaukee,  Wis. 

Va, 

Please  mention  Radio  Age  when  writing  to  advertisers 
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Dominion  of  Canada 

CFAC  Calgary  Herald   Calgary,  Alta.  434 
CFCA  Toronto  Star  Pub.  &  Prtg.  Co.   Toronto,  Ont.  356 
CFCF  Marconi  Wireless  Teleg  Co.,  (Ltd.)  Can.Montreal,  Que.  411 
CFCH  Abitibi  Power  &  Paper  Co.  (Ltd.)-Iroqouis  Falls,  Ont.  500 
CFCK  Radio  Supply  Co   Edmonton,  Alta.  517 
CFCN  W.  W.  Grant  (Ltd.)   Calgary,  Alta.  434 
CFCR  Laurentide  Air  Service   Sudbury,  Ont.  410 
CFCT  Victoria  City  Temple   Victoria,  B.  C.  329 
CFCU  The  Jack  Elliott  (Ltd.)   Hamilton,  Ont.  341 
CFHG  Henry  Birks  &  Sons     Calgary,  Alta.  434 
CFKC  Thorold  Radio  Supply   Thorold,  Oht.  248 
CFQC  The  Electric  Shop  (Ltd.)   Saskatoon,  Sask.  329 
CFRC  Queens  University.     Kingston,  Ont.  450 
CFXC  Westminster  Trust  Co   Westminster,  B.  C.  291 
CFYG  Commercial  Radio  (Ltd.)..._     Vancouver,  B.  C.  411 
CHBG  The  Calgary  Albertan   Calgary,  Alta.  434 
CHCM  Riley  &  McCormack  (Ltd.)     Calgary,  Alta.  434 
CHCS  The  Hamilton  Spectator     -...Hamilton,  Ont.  341 
CHIC  Northern  Electric  Co     Toronto,  Ont.  357 
CHNG  Toronto  Radio  Research  Society.     -...Toronto,  Ont.  357 

CHUC  international  Bible  Ass'n     Saskatoon,  Sask.  329 
CHXC  R.  Booth,  Jr       Ottawa,  Ont.  434 
CHYC  Northern  Electric  Co.   Montreal,  Que.  411 
CJCA  Edmonton  Journal   Edmonton,  Alta.  511 

.   Montreal,  Que.  279 
  London,   Ont.  329 
  Montreal,   Que.  411 
.Vancouver,  B.  C.  397 

  Regina,  Sask.  476 

CJCL  A.  Couture.   
CJGC  London   Free  Press.   
CKAG  La  Presse   

CKCD  Vancouver  Daily  Province.- 
CKCK  Leader  Pub.  Co     

GKCL  Dominion  Battery  Co   Toronto.  357 
CKCO  Ottawa  Radio  Association     Ottawa,  Ont.  434 
CKCX  P.  Burns  &  Co.  (Ltd.)   Calgary,  Alta.  434 
CKFC  First  Congregational  Church     Vancouver,  B.  C.  411 
CKLC  Wilkinson  Electric  Co.  (Ltd.)   Calgary,  Alta.  434 
CKNC  Canadian  National  Carbon  Co.     Toronto,  Ont.  357 
CKOC  Wentworth  Radio  Supply  Co..._   ....Hamilton,  Ont.  341 
CKY  Manitoba  Tel.  System   Winnipeg,  Man.  384 
CNRA  Canadian  National  Railways   Moncton,  N.  B.  312 

CNRC  Canadian  National  Railways.   Calgary,  Alta.  436 

CNRE  Canadian  National  Railways     Edmonton,  Alta.  517 

CNRM  Canadian  National  Railways.   Montreal,  Que.  411 

CNRO  Canadian    National    Railways     Ottawa,    Ont.  435 

CNRR  Canadian  National  Railways   Regina,  Sask  476 

CNRS  Canadian   National   Railways     Saskatoon,   Sask.  329 
CNRT  Canadian  National  Railways   Toronto,  Ont.  357 

CNRV  Canadian   National    Railways.-   Vancouver,    B.    C.  291 
CNRW  Canadian  National  Railways   Winnipeg,  Man.  384 

Republic  of  Mexico 
CYB    Mexico  City   380  |  CYL    Mexico  City.__      400  |  CZE    Mexico  City. 350 

PWX  Cuban  Telephone  Co   Havana  400 
2BY     F.  W.  Borton   Havana  260 

20K   M.  G.  Velez   Havana  360 

Republic  of  Cuba 
20L    Oscar  Collado   Havana  257 

5DW  R.  S.  Calderon   .Matanzas  200 

6VY  Jose  Ganduxe   ....Cienfuegos  260 

6JK    F.  H.  Jones..._   Tuinucu  340 

6KW  F.  H.  Jones..._   j....Tuinucu  272 

7SR    S.  Rionda   .....Central  Elia  350 

8BY  A.  Ravelo   Santiago  de  Cuba  250 

2LO     London    365 

5IT      Birmingham   .    479 
5WA    Cardiff      353 
2BE     Belfast      440 

Great  Britain 
5XX  Daventry   1600 
2RN  Dublin..   __.  390 
6BM  Bournemouth    386 
2ZY  Manchester      378 

5NO    Newcastle    404 
5SC     Glascow   _..J    422 
2BD    Aberdeen      495 

France 
YN      Lyons          550 
FL        Paris  (Eiffel  Tower)     2.650 

8AJ 
ESP 

Paris- 

Paris.. 

,780 

Short  Wave  Phone  Broadcasting 
KC 

Meters 
2XK 

Schenectady,  N.  Y.* 4600 65.16 
KDKA 

Pittsburgh,  Pa.* 4760 63.00 
KDKA 

Pittsburgh,  Pa.* 5100 58.79 
2XAF 

Schenectady,  N.  Y.* 9143 
32.79 

♦Crystal  Control 
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CLASSIFIED  ADVERTISEMENTS 
If  you  have  anything  to  buy  or  sell,  don't  overlook  the  value  of  RADIO  AGE'S  classified 

advertisements.     Many  such  messages  have  paved  the  way  to  independent  incomes. 
The  classified  advertising  rates  are  but  five  cents  per  word  for  a  single  insertion.  Liberal 

discounts  are  allowed  on  three,  six  and  twelve-time  insertions,  making  rate  of  4  1-2,  4  and  3  cents 
a  word  per  insertion  respectively.  Unless  placed  through  an  accredited  advertising  agency,  cash 
should  accompany  all  orders.  Name  and  address  must  be  included  at  foregoing  rates.  Minimum 
contract  charge  $1.00. 

All  classified  ads  for  the  September  issue  must  be  sent  in  by  August  25. 

AGENTS    WANTED 

SELLS  at  sight.  Prints  ad  on  wrapping  papei,  ei 
lopes,  etc.  $4.00  commission.  Send  10c  for  san 
work.     Automatic  Ad-Stamper,  Joplin,   Missouri. 

FREE  BOOKLET  DESCRIBES  OVER  FIFTY  PLANS 
for  building  a  business  of  your  own;  if  interested  in 
making  real  money,  write.  Downs  Company,  2342 
University,    St.   Paul,   Minnesota. 

SELL  MARVELOUS  NEW  RADIO  INVENTION  THAT 
IMPROVES  summer  reception  100<"t.  Effarsee  marvel 
inside  antennae  gives  better  tone,  greater  selectivity, 
less  slati   .     Sells  to  every  radio  owner  for  only  $4.00. 

Sell  Five  Tube  Radio  Sets.  Thirty  days  free  trial. 
Three  sales  weekly  pays $90  profit.  Experience  unneces- 

sary. DIRECT  RADIO,  197-FF  Fourteenth  St.,  Mil- 
waukee,  Wisconsin. 

AGENTS— STEADY  INCOME.  LARGE  Manufacturer  ol 
soaps,  perfumes,  toilet  articles  and  pure  food  products 
etc.,  wishes  representatives  in  each  locality.  Manu- 

facturer direct  to  consumer.  Big  profits.  Honest  goods 
Whole  or  spare  time.  Cash  or  credit.  Send  at  once  toi 
particulars.       American    Products    Co.,    5796   American 

Agents  Make  $60.00  weekly.  Distribute  quality  food 
and  toilet  preparations  among  friends  and  neighbors, 

xperience  necessary.  Free  automobile, 
"incinnati,  Ohio. Desk  BG3.     Healtho  Produc 

rents  Wanted  VANCY  Guaranteed  Radio  Tubes  with 
iported  filament  all  types  BEST  BY  TEST  also  trans- 
itters.  Sample  tubes  $1.50  each  Post  Paid.  Send 
sh  or  money  order.  Van  Cleef-Deforest  Radio  Com- 
iny,  Great  Kills,  S.  I.,  N.  Y. 

$50  WEEKLY  EVENINGS,  DEMONSTRATING 
selective  6-tube  radio  set.  Selectrodyne  Radii 
Dept.  M-325  West  State,  Rockford,   Illinois. 

AUTOMOBILES 

Street,    Los  Ange 

BOOKS  AND  MAGAZINES 

nly    scie 
EXPERIMENTAL  RADIO  by  R.  R.  Rami 
of  Physics,  Indiana  University.  The  o 
experimental  manual.  Enthusiastically 
the  American  Radio  Relay  League  for  amateur  use. 
Used  in  colleges,  universities  and  Government  schools. 
Measure,  adjust,  and  perfect  your  set.  85  experiments. 
Price  $2.00  post  paid.  Hugh  Ramsey,  Bloomington, 
Indiana. 

ELECTRICAL  MEN!  LOCATE  TROUBLE  ON  ELEC- 
TRICAL APPARATUS.  PRACTICAL  EXPLANATION 

WITH  BLUE  PRINT  DIAGRAMS  OF  MOTOR  &  CON- 
TROLLER CONNECTIONS.  GREAT  HELP  &  GUIDE 

TO  MEN  IN  THE  TRADE.  COMPLETE  BOOK  FORM. 
PRICE  $2.00  POST-PAID.  U.  S.  SALES  &  TRADING 
COMPANY,  1457  BROADWAY,  NEW  YORK,  N.  Y. 

BUSINESS  OPPORTUNITIES 

Interesting  advertisers  clubs,  big  savings.  Advertise 
business  way,  pay  so  much  for  each  reply  received. 
Averages  dime  each  or  less.  Estimates  gladly  fur- 

nished. _   Spencergrove    Agencies,    West    Los    Angeles, 

Make  $20  hundred  stamping  names  on  checks.  Send 
25  cents  for  sample  and  .nstructions.  R.  Nixon  Tag 
Company,   Wisconsin   Rapids,   Wisconsin. 

Drafting,  Expert  Co 

Pecan-Orange-F 
care.     Monthly  payments.     Big  quick  i 
ban  Orchards,  Dept.  K,  Biloxi,  Mississi 

CODE 

Want  to  Memorize  the  Wireless  Code?  The  Coryden 
Snyder  Code  Method,  Patented,  is  quickest.  Send  25c 
coin,  or  M.  O.  to  C.  C.  Snyder,  1423  Elmdale  Ave.,  Chi- 

cago,    111. 

CRYSTALS 

Supersensitive  Galen: 
ALKEMITE.  All  ser 
Geologist,   Joplin,    Mil 

SuXeu; 

DOGS 

1,    guar ,.    Arka 

SONG  Poem  Writers — If  you  have  your  words  put  to 
music  let  a  gifted  Melody  Writer  do  it.  Write  Francis 
Conover   (Composer),   AVON,   New  Jersey. 

FOR  SALE:  U.  S.  and  Cana 
ment  for  Phonographs;  is 
tion  of  the  age.    Address  Ch 

PERSONAL 
LONELY  HEARTS:     E ge  letters; 

in  our  jolly  club.  Parti. 
908,  Jacksonville,    Florida 

RADIO 

SILICON  Transformer  Steel  cut  to 
25  cents,  5  lbs.  30  cents,  less  than  5 
4  cubic  inches  to  the  lb.  .007"  for  ra 
formers,  50c  cubic  inch,  postage 
cash  with  order— balance  C.  O.  D. 
met,    Michigan. 

bs.  35  cents  per  lb., 

xtra.      At    least    1/2 

CRYSTALS- 

-NOT 

GALENA 
CELERUNDUM— the    n 
in  the  world.     It  is  non 

-metallic  sent all  over;  low ne.    W ill  not 
crystals  for   $1.00  post 
De-Tex-It — A  truly  great  fixec detec 

or— Positi 

tact — Thousands  in  use .      The best  re rtifie 

Sets,  Reflex  T  R  Freque 

postpaid. WE   HAVE   A   BOOK  T 

ncy  an d  Super  Hets  3  for  $2.00 

HAT  TALKS 

and 

sings,    plays 
the    piano    and    tells    St Inside 

and  co 
mplete 

radi 
outfit.     No 

batter to    replace. 
Everything  is  included- leads  indoor  antenna  a 

The  Talk- ing  Book,  $5.00  comple econd  and  it 
o  over 

head. 

1-     V 

pany,  115  Federal  St.,  I ,oston 
Mass. 

PURE  ALUMINUM  and  lead  rectifier  elements,  holes 

drilled,  with  brass  screws  and  nuts  per  pair  1/16", 
l"x4",  13c,  1x6,  15c,  1  1/4x6,  17c,  1  1/2x6,  19c,  single 
elements  half  price.  Sheet  aluminum  1/16",  $1.00 
1/8"  $1.90.  Lead  $1.00  square  foot  all  prepaid.  Geo. Schulz,    Calumet,    Michigan. 

Hill,    Pa 
L.     W.     GOODMAN,     Dr 

3  element  Rectifier  jars  for  B  eliminators,  B  battery 
chargers  and  transmitters,  1  jar  takes  the  place  of  2 

ordinary  jars,  1/4"  x3/4"  99.7 ^  pure  aluminum,  rubber 
covers    binding    posts    3"    inside  diameter  $1.00    each, 
4  for  $3.00,  prepaid  to  5th  zone,  1/2  cash  with  order 
balance  C.  O.  D.  Satisfaction  or  money  back,  George 
Schulz,     Calumet,     Mich. 

choke  for  use  with  ; 

your  speake 

parts. 

Radio   Par s   Sales 

Co. 

Box   24,   Or ange,    N.   J. 

Double      spaced      variable      transmitting 
calibrated    spaces,    hard    rubber    end    plate 
$3.00,  17  plates  $3.50,  23  plates  $4.00  prep* 
with   order,    balance    C.    O.    D.      Satisfactio 
back.      George  Schulz,   Calumet,    Michiga 

condensers, 

s,    13    plates 

id,  1/2  cash 

no  tap.  60MA.  $1.75,  190V.  from  110V.  no  tap  with  6V. 
filament  for  201A  "B"  Eliminator  $1.75,  AUDIO  5-1  or 
3-1  RATIO  .90.  Write  for  list  of  "B"  Eliminator  parts. Radio  Parts  Sales  Company,  Box  24,  Orange,  N.  J. 

NO  MORE  BATTERIES. 

Complete  blue  prints 

$2.  Engineers'  Servic( Row,  New  York. 

minate  all  bat- current,  AC  or 

type    of    tubes. 

'203,    15   Park 

Tuttle  Radio  Labor 
Diamond,  Ohi« 

SAVE  MONEY  on  radio  sets  and  parts.  List  free.  All 
merchandise  guaranteed.  GEMRAD  COMPANY,  631 
E.   Okmulgee,   Muskogee,  Okla. 

'$1.00  For  Your  Old  Tubes  regardless  of  make  or  CO 

$2.5u"tube'ar  Positive'lyluaranteed?0  WT^o  no"  s rebuilt  or  bootleg  tubes.  Order  today.  Luxem  &  Da 
Mfg.   Co.,  6229  Broadway,  Chicago,   III.     Paste  this 

B    BATTERY    ELIMINATORS— BUILD    YOUR    OWN 

Radio   Co.,    Dept.    A,    5823   Calur 
Chi 

cago, 

Illinois. 

Standard 

Clinton  S 

solderless  radio 
Double    circuit, 
eward,  Jr.,  New 

Jacks.     Binding 
One    dollar    bill 

Paltz,  New  York post  attach- 

Postpaid. N.  Y. 

Thr 

ee  Co smopolitan  Phu ns  included.     F 
sitormers,  each  $5.50,  book  of 
.  A.  Mall,  Tripoli,  Iowa. 

RADIO SUPPLIES 

HAVE  YOU  SEEN  THE  NEW  DIALITE,  THE  UNIQUE 
lamp  that  lights  up  your  panel  and  adds  a  decorative 
touch  to  any  radio  set?  Retails  at  $2.75,  complete. 
Send  for  folder  and  dealer's  proposition  on  this  fast 
moving  article.  Also,  we  are  distributors  for  the  famous 
Knurled  Walnut  Cabinets,  the  most  beautiful  cabi- 

nets made.  American-Universal  Radio  Co.,  6255  Broad- 
way, Chicago,  111.,  Box  11. 

SALESMEN    WANTED 

SELLS  for  $9.75.  Prints  : 
velopes,  etc.  $4.00  commi 
work.      Automatic  Ad-Stan 

vrapping    paper, 

Make    $100    WEEKLY    in    spare    time.       Sell    what    the 

Tales^weekly  pays  $.00  "profit.  '°No  big"  inv'es'tment, no  canvassing.  Sharpe  of  Colorado  made  $955  in  one 
month.      Representatives  wanted  at  once.     This   plan 

couEntyeis'"gone.e  OZARKA,  ING,  126  F.  AustiS  Av"' Chicago. 

STAMPS 

Radio    Age    Classified    Ads    Bring    Results 

Please  mention  Radio  Age  when  writing  to  advertisers 



KC Meters STATIONS i 
DIALS 

2    3 

1480 202.6 

1470 204.0 

1460 205.4 

1450 206.8 

1440 208.2 

1430 209.7 

1420 211.1 

1410 212.6 

1400 214.2 

1390 215.7 

1380 217.3 

1370 218.8 

1360 220.4 

1350 222.1 

1340 223.7 

1330 225.4 

1320 227.1 

1310 228.9 

1300 230.6 

1290 232.4 

1280 234.2 

1270 236.1 

1260 238.0 

1250 239.9 

1240 241.8 

1230 243.8 

1220 245.8 

1210 247.8 

1200 249.9 

1190 252.0 

1180 254.1 

1170 256.3 

1160 258.5 

1150 260.7 

1140 263.0 

1130 265.3 

1120 267.7 

1110 270.1 

1100 272.6 

1090 275.1 

1080 277.6 

1070 280.2 

1060 282.8 

1050 285.5 

1040 288.3 

1030 291.1 

1020 293.9 

KC 
Meters 

STATIONS 
DIALS 

1     2 

-J 

1010 296.9 

1000 299.8 

990 302.8 

980 
305.9 

970 
309.1 

960 312.3 

950 315.6 

940 319.0 

930 322.4 

920 325.9 

910 329.5 
900 

333.1 

890 336.9 * 
880 

340.7 

870 344.6 

860 348.6 
850 

352.7 
840 

356.9 

830 
361.2 

820 
365.6 

810 
370.2 

800 374.8 
790 

379.5 

780 384.4 
770 

389.4 
760 

394.5 

750 399.8 

740 405.2 

730 410.7 

720 
416.4 

710 422.3 

700 428.3 

690 434.5 

680 440.9 

670 447.5 

660 454.3 
650 

461.3 

640 468.5 

630 475.9 

620 483.6 
610 

491.5 

S  600 499.7 

I  590 

508.2 

£  580 

516.9 
o 

570 526.0 

560 535.4 

550 545.1 



f 

f 
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You  could  be  imitating  the  swimmer  in  the  picture  above. 

But  if  you  are  human  and  a  radio  fan  you  are  probably  tink- 
ering with  the  old  set,  getting  it  ready  for  the  heavy  radio 

dates  during  the  good  weather  v/hich  is  just  around  the  cor- 
ner. 

Knowing  this  we  hasten  to  tip  you  off  that  the  September 
issue  of  Radio  Age  will  thoroughly  satisfy  you  with  a  full 

line  of  power  supply  devices — how  to  make  them,  with  full 
details,  plenty  of  pictures  and  drawings. 

But  if  you  took  only  the  September  issue  you  will  not  be 

satisfied.  We  are  placing  a  handy  coupon  blank  at  the  bot- 
tom of  this  page  so  you  can  assure  yourself  of  a  steady  stream 

of  Radio  Ages  coming  to  your  home  during  the  year.  The 
original  blueprint  magazine  still  leads  in  that  field,  and  we 
know  how  you  like  blueprints.  So  dive  into  the  space  below 
and  affix  your  signature.     We  do  the  rest  for  twelve  months. 

RADIO  AGE  SUBSCRIPTION  BLANK 
Radio  Age,  Inc., 

500  North  Dearborn  Street, 
Chicago 

Street   Address 

$2.50  A  YEAR 

City   

(Use  coupon  on  page  60  if  you  don't  care  to  mutilate  the  cover) 



STRAIGHT  LINE  SELECTIVITY 
IS  ONE  BUT  AMONG  MANY  NEW  FEATURES  FOUND  IN  THE 

NEW 

COUNTERPHASE 
That  B-T  products  are  unusually  successful  has  never  been  ques- 

tioned. B-T  advertising  claims  are  never  stretched  beyond  the 
possibilities  of  the  products  advertised,  yet  B-T  claims  are  not  half 
so  important  as  the  indirect  advertising  done  by  enthusiastic,  satisfied 
users. 

With  such  a  past  record  extending  back  to  the  beginning  of  broad- 
casting it  is  natural  that  the  radio  public  should  be  interested  in  the 

COUNTERPHASE-EIGHT  and  the  new  COUNTERPHASE-SIX 
Receivers,  which  have  been  developed  as  PERMANENT  models, 
designed  not  only  to  offer  the  user  the  most  he  can  secure  at  this  time 
but  for  a  long  time  to  come. 

Entirely  new  accomplishments 
The  new  improvements  are  not  novelties,  but  common  sense  re- 

finements, designed  with  the  object  of  insuring  lasting  satisfaction. 

SIMPLICITY  of  operation  is  provided  with  but  one  station  selector. 

An  absolutely  ACCURATE  CALIBRATION  of  each  individual 
set  is  made  possible  by  a  new  idea  covered  by  B-T  patents  and  not 
found  in  any  other  receiver. 

Further  refinement  in  Counterphase  methods  give  UNIFORM 
SENSITIVITY  across  the  scale  without  a  variable  oscillation  control. 

STRAIGHT  LINE  SELECTIVITY,  the  B-T  idea  of  ideal  tuning 
is  provided  using  new  B-T  SLF  condensers. 

A  degree  of  SUPER-SELECTIVITY  has  been  attained  that  we 
have  never  before  reached,  even  with  more  tuning  controls. 

It  is  impossible  here  to  even  touch  upon  all  the  new  features  which 
are  described  in  circulars  that  will  be  mailed  upon  request. 

If  you  wish  to  read  in  greater  detail  of  the  year's  developments 
in  Radio,  including  our  ideas  on  battery  eliminators,  amplification 

methods,  loud  speakers,  etc.  send  ten  cents  for  a  copy  of  our 

booklet  "Better  Tuning." 

DEALERS 
There  is  a  demand  in  your  locality  for  receivers  of  B-T  quality.  The 

public  is  looking  around  for  a  permanent  receiver  and  a  demonstration  will 

convince  the  prospect  that  the  new  COUNTERPHASE  fulfills  the  require- 

AUTHORIZED  DEALERS  ONLY  WILL 

SELL  COUNTERPHASE   SETS. 

If  you  have  not  already  received  your  appointment,  write  or  wire  your 

application  or  use  the  coupon. 

Bremer-Tully  Mfg.  Co  ,  ^Mv^mll^SW 532  So.  Canal  St.,  \Ml3my^m\% 
Chicago,  III  \WM£2lh%£>-B* I  enclose  10  cents  for  which  please  send  me  a  copy  of  .  IBU     E%5JlB.M.%5Jl 

the  10th  edition  of  "BETTER  TUNING."  /im&£\    I  Ml I H I  1  * 

(Address)  Manufacturing  Cbmpanu 

  <£iiy)    (State)"  532  South  Canal  St. Note — If  you  are  a  dealer  and  interested  in  exclu-       , 
sive  territorial  rights  on  the  COUNTERPHASE  Re-       I  CHICAGO  ILLINOIS 
ceivers,  check  herefj 

Eliminate  guess-work 
with  the 

B-T  B  SUPPLY  UNIT 
The  B-T  B-POWER  UNIT  was 

designed  and  developed  in  order  that 

we  might  have  a  product  that  we 

could  recommend  to  give  satisfaction 
with  our  receivers.  Its  fundamental 

feature  is  the  elimination  of  guess- 
work. There  are  no  knobs  to  turn 

and  like  all  other  B-T  products  if  we 

did  not  believe  it  was  superior  it 

would  not  be  on  the  market.  We 

don't  feel  that  we  can  offer  any 

stronger  endorsement  than  the  fact 

that  the  B-T  B-POWER  UNIT  is 

recommended  by  us  with  B-T 
COUNTERPHASE  Sets.  It  fur- 

nishes the  voltages  necessary  for  any 

outfit  of  two  to  seven  tubes,  includ- 
ing the  new  power  tubes. 

INVESTIGATE 
THIS  NEW 

PRODUCT 



Blueprint  Section  Every  Month 

(See  Story  page  15) 

Blueprints  of  Power 

nl,er  Supply  Devices  CGrid lept-. 
y  Meter  Driver  and    a 

Wavemeter     (LRadio 
Beacons  for  Planes  ^- 

Complete  Broadcast  List  and  log 
In  Each  Issue 
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An  Index  to  the  Best. in 

Radio  Hookups! 
HOW  long  have  you  postponed  making  that  favorite  hookup  of  yours  because  you 

couldn  t  find  reliable  and  clear  diagrams?  We  have  laid  aside  a  limited  number  of 
back  issues  of  RADIO  AGE  for  your  use.  Below  are  listed  hookups  and  diagrams  to  be 
found  in  them.    Select  the  ones  you  want  and  enclose  30  cents  in  stamps  for  each  one  desired. 

.June,  1924 
— Important  Factors  in   Constructing  a   Super- 

Heterodyne. 
— A  Universal  Amplifier. 
— Adding  Radio  and  Audio  to  Baby  Heterodyne. 
— Radio  Age  Data  Sheets. 

July,  1924 
— A  Portable  Tuned  Impedance  Reflex. 
— Operating  Detector  Tube  by  Grid  Bias. 
— A  Three-Tube  Wizard  Circuit. 

August,  1924 
— Breaking  Into  Radio  Without  a  Diagram. 
— The  English  4-Element  Tube. 
— Filtered  Heterodyne  Audio  Stages. 
— An  Audio  Amplifier  Without  an  "A"  Battery. 

September,  1924 
— How  Careful  Mounting  Will  Improve  Recep- 

tion. 
— One  Tuning  Control  for   Hair's   Breadth    Se- lectivity. 
— Four  Pages  of  Real  Blueprints  of  a  New  Baby 

Heterodyne. 
November,  1924 

— Blueprints  of  a  Single  Tube  Loop  Set  and  a 
Capacity   Feed-back   Receiver. 

— A  3-Tube  Low  Loss  Regenerator. 
— Mastering  the  3-C'ircuit  Tuner. January,  1925 
—A  Six-Tube  Super-Het. 
— An  Efficient  Portable  Set. 
— A  Tuned  Plate  Regenerator. 
— Making  a  Station-Finder. 

February, 1925 
— A  Three  Circuit  Regenerator. 
— A  Real  Low  Loss  Set. 
— Blueprints  of  a  3-tube  Reflex. 

March,  1925 
—A  5-Tube  R.  F.  Receiver. 
— How  to  Wind  Low  Loss  Coils. 
— -A  Short  Wave  Receiver. 
— Blueprints  of  a  Two-Tube  Ultra  Audion  and  a 

Regenerative   Reflex. 
April,  1925 
—A  3-Tube  Portable  Set. 
— "B"  Voltage  from  the  A.  C.  Socket. 
— An  Amplifier  for  the  3-Circuit  Tuner. 
— Blueprints  of  a   Five-Tube   Radio   Frequency 

Receiver. 
May,  1925 
— A  "Quiet"  Regenerator. 
— How  to  Make  a  Tube-Tester. 
— A  Unique  Super-Het  and  an  Improved  Rein- 

artz. 
— A  Six-Tube  Portable  Receiver  Illustrated  with 

Blueprints. 
June,  1925 

— Reducing  Static  Disturbances. 
— A  Seven-Tube  Super-Heterodyne. 
— Browning-Drake  Receiver. 
— Overcoming   Oscillations   in    the   Roberts    Re- 

ceiver. 
July,  1925 

— Learning  Tube  Characteristics. 
— How  Much  Coupling? 
— Blueprints  of  Conventional  Radio. 
— Symbols  and  Crystal  Detector  Circuit. 

August,  1925 — 50c  per  copy 
— How  to  Attain  Smooth  Tuning. 
— Alternating  Current  Tubes. 
— Deciding  on  a  Portable  Super. 
— And  a  big  60-page  blueprint  section. 

September,  1925 

— Thirty-one   ways   to   prevent   self-oscillation. 
— Tuning  efficiency  with  two  controls. 
— Ideal  Audio  Amplifier  Circuits. 
— Blueprint  section. 

October,  1925 
— Auto-Transformer  Coupling. 
— Some  Facts  about  Quality. 
— An  Improved  Slide-Wire  Bridge. 
— Blueprints  of  Circuits  Using  Single  and  Dual 

Controls. 
November,  1925 
— A  Good  Audio  Oscillator. 
— An  Efficient  Short- Wave  Transmitter. 
— Blueprints — Adding  R.  F.  Stages. 

December,  1925 
— Tuned  R.  F.  and  Regeneration. 
— Radio  Age  Model  Receiver. 
— Inductive  Gang-Control  Receiver. 
— Tuning  with  Chart  Curves. 

January,  1926 
— Radio  Age  Januarv  Model  Set. 
—A  Four-Tube  Toroid  Set. 
— Power     Supply     Device — Blueprint     Feature. 
— Finishing  Your  Radio  Cabinet. 

February,  1926 
— February  Radio  Age  Model  Set. 
— Plug-in  Coil  Receiver. 
— Universal  Testboard — Blueprint. 
— Eliminating  Audio  Distortion. 

March,  1926 

— Improving  the  Browning-Drake. 
— Rheostatless  Tubes  in  a  Set. 
— Which  Type  Intermediate? 
— How  to  Make  a  Wavemeter — Bueprint. 

April,  1926 
— Shielding  Your  Receiver. 
— Home  Testing  Your  Tubes. 
— Balanced  Capacity  Receiver. 
— Several  Sets  on  One  Antenna. 

May,  1926 — Short  Wave  Transmitter — Blueprint. 
— Simplifying  Battery  Charging. 
— List  of  European  Broadcasters. 
— Protecting  your  Inventions. 

June,  1926 — Antenna  Design. 
— Simple  Crystal  Set. 
— Improving  the  Neutrodyne. 
— Oolden  Rule  Receiver — Blueprints. 

July,  1926 
— Compact  Portable  Super. — Short  Wave  Receiver. 
— Shielded  Golden  Rule  Set. 

August,  1926 
— Receiver,  Transmitter  and  Wavemeter. 
— Beginners  200  mile  Crystal  Set. 
— History  of  Amateurs. 
— (.'hanging  to  Single  Control. 

Radio  Age,  Inc.,  500-510  N.  Dearborn  St.,  Chicago 



Perhaps  you,  too,  can  cut  your 

"B"  battery  costs  in  half.  Just 
follow  the  chart.  It  gives  you 

the  secret  of'B"  battery  economy. 

Thousands  of  people  have 
made  the  discovery  that 

Eveready  "B"  Batteries, 
when  used  in  the  proper  size, 
and  on  sets  equipped  with  a 

"C"  battery*,  are  a  most 
economical,  reliable  and 
satisfactory  source  of  radio 
current. 

Here  is  the  secret  of  "B" 
battery  economy,  reliability 
and  satisfaction: 

On  all  but  single  tube  sets 
—  Connect  a  "C"  bat- 

tery*. The  length  of  ser- 
vice given  below  is  based 

on  its  use. 

On  1  to  3  tubes — Use 

Eveready  No.  772.  Lis- 
tening in  on  the  average 

of  2  hours  daily,  it  will 
last  a  year  or  more. 

On  4  or  more  tubes — 

*Note  :  A  "C"  battery  greatly  increases 
the  life  of  your  "B"  batteries  and  gives 
a  quality  of  reception  unobtainable  with- 

out it.  Radio  sets  may  easily  be  changed 
by  any  competent  radio  service  man  to 

permit  the  use  of  a  "C"  battery. 

Use  the  H eavy-Duty 
"B"  Batteries,  either  No. 
770  or  the  even  longer- 
lived  Eveready  Layer- 
bill  No.  486.  Used  on  the 

average  of  2  hours  daily, 
these  will  last  8  months 
or  longer. 

These  figures  are  based  on 
the  average  use  of  receivers, 
which  a  country-wide  survey 
has  shown  to  be  two  hours 

daily  throughout  the  year. 
If  you  listen  longer,  of  course, 
your  batteries  will  have  a 
somewhat  shorter  life,  and  if 
you  listen  less,  they  will  last 
longer. 

Evereadys  give  you  their 
remarkable  service  to  the  full 

only  when  they  are  correctly 
matched  in  capacity  to  the 
demands  made  upon  them  by 
your  receiver.    It  is  wasteful 

EVEREADY 
Radio  Batteries 

-they  last  longer 
ien  writing  to  adver 

to  buy  batteries  that  are  too 
small.    Follow  the  chart. 

In  addition  to  the  batteries 

illustrated,  which  fit  prac- 
tically all  the  receivers  in  use, 

we  also  make  a  number  of 

other  types  for  special  pur- 
poses. There  is  an  Eveready 

Radio  Battery  for  every  radio 
use.  To  learn  more  about  the 
entire  Eveready  line,  write 

for  the  booklet,  "Choosing 
and  Using  the  Right  Radio 
Batteries,"  which  we  will  be 
glad  to  send  you  on  request. 
There  is  an  Eveready  dealer nearby. 

Manufactured  and  guaranteed  by 

NATIONAL  CARBON  CO.,  Inc. 
New  York  San  Francisco 

Tuesday  night  means  Eveready  Hour 
—8  P.  M.,  Eastern  Standard  Time, 

through  the  foil owing  stations: 

WEAF-.Yew  York 
wjMt-Providence 
VTEEl-BoSton TKTAG-Worcester 
WTi-Pkiladelphia 
V/GR-Buffalo 
■WCAZ-Pittsburgh 

KSD-St 

WSAI-Cincinnati 
wt  Mi-Cleveland 
wj-Detroit v.G?t-Chicago 
woe-Davenport 

c    f  Minneapolis 

^CC0\  St.  Paul 

Louis 
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Chats  With 
the  Editor 

THERE  is  no  occasion  for 
agonizing  over  the  broad- 
cast situation  as  we  see  it.  We 

believe  the  inherent  spirit  of 

fairplay  amongst  the  broadcast- 
ers, plus  the  attitude  of  the  lis- 

teners, will  to  a  great  extent 
prevent  wholesale  pirating  of 
wavelengths,  at  least  until  the 
next  session  of  Congress  when 
suitable  legislation  for  the  con- 

trol of  broadcasting  can  be 
passed.  The  broadcaster  does 
not  want  pirating;  the  public 
does  not  want  wavelength  con- 

fusion, and  the  manufacturers 
do  not  want  anything  that  will 
disturb  the  tranquility  and  pros- 

perity of  the  industry. 
Two  excellent  construction 

articles  are  given  this  month  by 
Messrs.  Hoffman  and  Schnell  on 
the  building  of  a  grid  meter 
driver  and  a  shielded  short  wave 
wavemeter.  Another  construc- 

tional article  is  written  by  J.  E. 
Coombes  in  the  blueprint  section 
and  details  the  makeup  of  a 

power  supply  device  par  excel- lence. 
As  an  indication  of  the  tasty 

manner  in  which  the  farm  pro- 
grams are  to  be  put  on  by  the 

Department  of  Agriculture  we 
invite  your  attention  to  Mr. 

Eisenhower's  article  "Papa  Bed- 

bug Takes  to  Radio." Armstrong  Perry  is  back  in 
the  ring  again  with  a  slant  on 
radio  prophets,  while  Dorothy 
Brister  Stafford  tells  our  readers 
who  pay  our  radio  pipers. 

First  pictures  of  KYW's  new crystal  control  transmitter  are 
shown  on  page  14.  Amateur 
readers  are  given  the  benefit  of 

Radio  8BHM's  experience  with 
a  Hertz  antenna  for  use  on  a 

variety  of  wavelengths.  Fur- 
ther use  of  radio  transmission  is 

covered  by  S.  R.  Winters  in  an 
article  dealing  with  radio 
beacons  for  guiding  aircraft 
across  the  continent. 

Editor  of  RADIO  AGE. 
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C^apa  Bedbug  Takes  to  Radio 
Vital  Information 
Given  to  Farmers 

by   New    Means 

By  MILTON  S.  EISENHOWER  * 

"Station  XYO  calling. 
Stand  by  just  a  moment, 
folks;  there  is  a  most  pecul- 

iar looking  individual  here 
in  the  studio  who  tvants  to 

talk  to  you.  He  calls  himself 

'Papa  Bedbug'  and  he  says 
he's  going  to  give  you  his 
autobiography." 

THIS  announcement  will
  be 

heard  from  stations  in 

every  corner  of  the  United 
States  when  the  enlarged  radio 
farm  program  of  the  United 

States  Department  of  Agricul- 
ture goes  into  effect  on  October 

first.  The  autobiographies  of 
pests,  including  bugs  and  rodents, 

is  only  one  feature  of  a  compre- 
hensive program  which  is  de- 

signed to  touch  every  phase  of 
American  agriculture.  These 

life-histories  will  show  vividly  the 
damage  being  done  annually  by 
pests  and  will  give  methods  of 
eradication. 

Have  you  ever  seen  trees  prac- 
tically stripped  of  their  foliage 

by  some  pest?  Have  you  ever 
discovered  the  framework  of  your 

house  weakened  by  some  un- 
known enemy?  Have  you  ever 

walked  through  an  alfalfa  field 

and  found  the  crop  partially  de- 

stroyed by  rodents?  Do  you 
know  who  the  enemies  of  your 
crops  and  vegetable  garden  are? 
Your  loud  speaker  or  your  ear 

'phones  are  going  to  tell  you  what 
to  do  in  such  emergencies. 

HTHIS  is  the  first  of  a 

J-  series  of  articles  per- 

taining to  radio  on  the 
farm.  Next  month  Mr. 

Eisenhower  will  describe 

the  present  relationship 
between  radio  and  the 

dairy  industry.  Dairy- 
ing is  one  of  the  chief 

courses  included  in  the 

goverment's  National 
Radio  Farm  School. —Editor. 

irtment   of   Agriculture. 

Scientists  have  conducted  cam- 
paigns for  years  in  attempting  to 

eradicate  rodents  and  bugs  which 
are  harmful  to  crops,  to  people, 

and  to  buildings.  In  several  in- 
stances, notably  in  the  case  of 

rats,  the  pests  continue  to  be  vic- 
torious.    One  of  the  chief  deter- 

rent forces  in  these  crusades  has 
been  the  slowness  with  which  the 
information  could  be  dissemi- 

nated to  all  parts  of  the  com  try ; 

in  fact,  it  is  recognized  tha'_  one 
of  the  main  obstacles  in  the  way 
of  agricultural  progression  has 
been  the  difficulty  with  which 

timely,  pertinent  farm  informa- 
tion could  be  sent  to  the  workers 

of  America's  basic  industry,  agri- culture. 

The  radio  has  solved  this  dif- 
ficulty. Today,  when  scientists 

discover  a  plague,  a  harmful  ro- 
dent, an  outbreak  of  foot-and- 

mouth  disease  or  of  tuberculosis 
in  cattle,  the  information  can  be 
put  into  the  air  immediately  and 

the  information  is  within  a  dial's 
turn  of  the  American  people. 
Farmers  are  no  longer  skeptical 
of  the  scientists;  indeed,  they 
have  learned  that  they  too  are 
really  scientists  of  first  impor- 

tance. If  a  farmer  in  one  locality 
discovers  something  which  he 
feels  would  be  a  benefit  to  others 
in  agriculture,  he  is  anxious  that 
the  information  be  broadcast  to 

every  corner  of  this  vast  country. 
The  fact  that  some  4,000  letters 

are  received  by  the  U.  S.  Depart- 
ment of  Agriculture  from  Amer- 

ican farmers  daily,  and  the  most 
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pertinent  of  these  are  answered 
by  radio,  is  some  indication  of  the 
heightened  interest  of  farmers  in 
sound,  scientific  information. 

The  farmer  has  not  taken  to 
radio  only  because  he  loves  the 
entertainment  which  is  always 
available  in  the  air;  he  really 
looks  upon  the  radio  as  a  dollars 
and  cents  proposition.  Not  long 
ago  a  farmer  in  Kansas  went  to 
his  banker  and  borrowed  $100  in 
order  to  buy  a  radio — and  he  got 
it.  That  farmer  says  the  radio 
keeps  his  five  sons  on  the  farm 
and  that  it  has  easily  paid  for  it- 

self by  keeping  him  in  touch  with 
the  daily  markets,  by  sending  him 
weather  reports,  and  by  stimulat- 

ing in  him  a  desire  for  every  type 
of  information  about  the  business 
of  farming. 

The  U.  S.  Department  of  Agri- 
culture does  not  hope  to  give  com- 

plete details  of  farming  over  the 
radio.  It  does  not  expect  to  pull 
a  man  from  behind  a  counter  in 
a  city  department  store  and  teach 
him  to  grow  soybeans,  sweet- 
clover,  alfalfa,  and  red  clover; 
rather,  the  Depa<ment  desires  to 
use  the  radio  to  give  timely  warn- 

ings, market  reports,  and  to 
creat »  a  taste  for  sound  informa- 

tion so  that  a  farmer  will  seek 
the  sources  of  information  al- 

ready open  to  him — agricultural 
colleges,  bulletins,  books,  farm 
magazines,  and  newspapers. 

Want  More  Sets 

FOR  this  reason  there  is  an  ac- 
tive interest  in  doubling  the 

number  of  radio  sets  on  farms. 
The  simplest  mathematics  prove 
that  the  present  number  of  sets, 
which  is  approximately  one  mil- 

lion on  the  farms,  multiplied  by 
two  doubles  the  effectiveness  of 
the  government  radio  service  to 
farmers.  Farmers  in  all  parts  of 
the  country  are  purchasing  sets 
or  are  installing  home-made  sets. 
An  interesting  account  has  been 
received  from  a  farmer  in  Kan- 

sas who  built  a  set  and  found  the 
agricultural  programs  so  helpful 
that  he  connected  his  set  with  a 
barbed-wire  fence  and  sent  the 

program  to  his  father's  place  two miles  distant. 
But  Papa  Bedbug  has  been 

mumbling  while  these  observa- 
tions were  being  made.  Tune  in 

your  sets,  folks,  and  hear  what 
he  has  to  say ! 

"I'm  mighty  glad  you  folks  lis- 
tenin'  in  tonight  can't  see  me — 

The  Magazine  of  the  Hour 

'cause  I'm  a  bedbug.  If  you  could 

see  my  little  flat,  red  body,  you'd 
probably  squash  me.  I  don't know  why  folks  of  this  country 
have  taken  such  a  dislike  to  me 
and  my  race  lately — everywhere 

people  are  tryin'  to  kill  us  bed- 
bugs. Looks  as  if  we'd  have  to 

get  deportation  papers  from  im- 
migration officials  an'  go  back  to 

Asia.  We're  all  in  the  country 
illegally,  I  guess — none  of  us  ever 
had  a  visa  or  that  sort  of  thing. 
Some  of  our  ancestors  came  over 
in  the  Mayflower.  My  family 
genealogy  shows  that  my  ances- 

tors lived  in  Asia  and  later  in 
Rome — gosh,  those  must  have 

been  the  dignified  days — 'cause 
bugs  could  live  without  be- 
in'  gassed,  or  choked,  or  burned. 
My  ancestors  were  called  Cimex, 
which  doesn't  sound  so  bad,  but 
when  the  old  folks  migrated  to 
England  in  1503  and  later  on 
came  to  the  colonies,  this  deuced 
American  slang  wiped  out  our 
good  old  family  name  and 
now  we're  just  called — Bedbugs. 
When  my  ancestors  came  over  in 
the  Mayflower,  they  were  the  only 
ones  who  didn't  get  seasick; 
great  granddad — I  don't  know 
how  many  "greats"  should  prefix 

ii.:!i:i   

Sam  Pickard,  Chief 
of  Radio  for  the  U.  S. 

Department  of  Agri- 
culture, points  out 

the  fact  that  a  million 
farmers  are  picking 
dollars  from  the  air. 
Radio  programs  of 
the  Department  of 
Agriculture  may  be 
heard  from  approx- 

imately 100  broad- 
casting stations 

llllllllllllllllllllllllllllllll 
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Charles  Ostrand,  farm 
boy  of  Shawnee 
County,  Kansas,  who 
built  this  three  tube 
set  in  order  to  listen 

in  on  helpful  agricul- 
tural programs.  He 

has  also  built  sets  for 
several  of  his 

neighbors 

The  Magazine  of  the  Hour 
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the  granddad — crawled  into  an 
old  suitcase  an'  he  didn't  have  to 
pay  any  passage  money  either. 
By  the  time  the  Mayflower  ar- 

rived on  this  side  of  the  Atlantic, 
there  were  thousands  of  my 

great-aunts  and  great-uncles 
ready  to  land.  Other  families 
sneaked  into  the  country  every 
time  a  boat  came  over  from 

Europe.  All  the  clans  lived  in 
the  seacoast  towns  for  a  while, 

but  the  folks  soon  saw  grand  op- 
portunities for  migration,  so  it 

wasn't  long  before  bedbugs  were 
in  every  corner  of  the  country. 

"I  was  born  about  five  years 
ago  behind  a  piece  of  wainscoting 
in  a  bedroom.  Most  bedbugs  are 
born  and  live  in  dirty  rooms,  but 
I  have  often  lived  in  clean  places 

— that  ol'  crack  where  I  was  born 
was  the  only  place  in  the  room 

that  had  a  spot  of  dust.  I  remem- 
ber when  I  was  about  three 

months  old,  I  went  with  a  bunch 
of  other  bugs  to  have  dinner.  We 
live,  you  know,  almost  exclusively 
on  human  blood.  Just  as  I  was 

puffed  up  with  food,  I  heard 

someone  yell,  'I  smell  bedbugs!' 
I  crawled  away  as  fast  as  I  could 
— but  a  lot  of  the  other  fellers 

were  killed.  That  'buggy'  odor 
of  ours  always  gives  us  away! 
I  hid  in  the  old  crevice  behind  the 

wainscoting;  the  man  thought 

he'd  starve  me  out,  I  think,  but  I 
stayed  there  for  three  months 
without  a  bite  to  eat.  Shucks, 

that's  nuthin' — I  had  a  granddad 
who  lively  nearly  a  year  once 

without  eating;  it's  mighty  hard 
to  starve  us  bedbugs.  I  was  sick 
of  that  home,  though,  so  one  day 

I  hid  in  the  cuff  of  the  man's  trou- 
sers and  when  he  got  on  the  street 

car,  I  crawled  into  a  crack  of  the 
wooden  seat.  As  soon  as  another 
man  sat  down,  I  sneaked  into  his 
pocket  and  went  home  with  him. 
Living  was  a  lot  easier  at  that 

place,  'cause  the  rooms  weren't 
so  clean  and  I  had  more  places  to 
hide.  However,  the  house  was 
soon  sold  and  the  newcomers 

fumigated  the  rooms  with  hydro- 
cyanic acid  gas.  Luckily,  I  es- 
caped, but  all  my  pals  were 

smothered.  I've  lived  many 
places  since  then — in  cracks  of 
wooden  beds,  behind  bits  of  torn 

wallpaper,  and  many  other 
places.  At  one  old  house  red  ants 

came  in — they're  our  worst 
natural   enemies,   you   know!      I 

saw  'em  comin'  so  I  shouted  to 
the  fellers  to  line  up  for  trouble. 

It  was  no  use  of  all  of  us  tryin' 
to  hide  in  a  crack,  'cause  those 
ants  could  have  gone  any  place 
we  could.  Well,  we  lined  up  in 
battle  formation  and  tried  to 

make  those  ants  think  they  didn't have  a  chance.  But  they  came 

tearin'  into  us;  I  saw  it  was  no 
use,  so  I  slipped  into  a  crack  and 
watched  the  fight.  Gosh,  do  you 
know  that  those  little  ants,  many 
times  smaller  than  our  fellers, 

simply  picked  Bill,  an'  Tom,  an' Jack,  and  the  other  bedbugs  right 

up  off  the  floor  and  carried  'em 
away — I  suppose  they  ate  'em, 
but  I  didn't  wait  to  see;  I  made 
my  get-away  as  soon  as  I  could! 
At  another  place  the  man  kept 

the  rooms  too  cold,  so  I  left — I 
like  the  temperature  to  be  about 

70  degrees.  Once  too,  the  house- 
wife burned  sulphur  in  the  rooms 

and  only  a  few  of  us  could  get 
away.  My  brother  Jimmy  escaped 
with  me,  so  the  two  of  us  went  to 

a  neighboring  house — I  think  we 
crawled  in  by  some  water  pipes. 

Jimmy  was  hungry,  so  he  went 
out  in  the  broad  daylight,  looking 
for  something  to  eat,  and  he  got 
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stepped  on — but  most  of  us  bed- 
bugs have  enough  sense  to  hide 

during  the  day.  It's  dark  when 
we  have  our  fun. 

"I'm  now  livin'  in  this  western 
town  and  I  have  a  pretty  good 
time;  occasionally  I  go  out  with 
the  fellers  to  annoy  people  when 

they're  tryin'  to  sleep.  The  other 
day  I  heard  a  big  fat  man  with 
spectacles  say  we  bedbugs  had 
caused  some  disease  to  be  car- 

ried— that  tickled  me.  I'm  get- 
tin'  a  little  old,  so  I'm  not  so  par- 

ticular about  my  food  any  more 

— if  I  can't  find  a  human,  why  I 
get  some  blood  from  a  rat.  But 
as  I  said  at  first,  people  are  be- 
£:nrJ.n'  to  make  it  hot  for  us  in 
this  country.  Agricultural  col- 

leges and  the  United  States  De- 
partment of  Agriculture  have  put 

out  bulletins,  tellin'  folks  how  to 
kill  us  all,  and  I  hear  that  many 

people  are  writing  for  these  bul- 
letins so  they  can  learn  all  about 

us.  Oh,  well,  if  I  get  scared  I'll 
just  climb  into  a  suitcase  and  go 
back  to  Europe.  Perhaps  then  I 

could  change  my  name  from  'Bed- 
bug' to  somethin'  nice  like  'Ci- 

mex'  or  'Red  Coat.'  I'm  sure  o' 
one  thing— if  I  go  to  another 

country  I'm  goin'  where  people 
aren't  so  well  educated,  'cause  it 
seems  that  as  soon  as  folks  get  an 

education  they  start  fumigatin' 
and  raisin'  heck  with  us  fellers." 

Interestingly  Told 

THIS  brief  talk  illustrates  one 
of  the  methods  which  will  be 

used,  beginning  in  October,  to 
catch  the  interest  of  the  farmers. 
The  autobiographies  of  infamous 
bugs  and  rodents  will  be  given 
each  week  and  will  continue  for 

32  weeks.  Many  of  the  pests  dis- 
cussed will  be  those  which  are  not 

widely  known  but  which  cause 
millions  of  dollars  in  damage 
every  year. 

The  chief  interest  of  the  gov- 

ernment's scientists  is  being  cen- 
tered on  the  agricultural  courses, 

known  as  the  National  Radio 
Farm  School,  which  deal  with 
livestock,  poultry,  and  dairying. 
Twenty-four  short  courses  of 
eight  lessons  each  are  being  of- 

fered.     Students   who   regularly 

enroll  and  follow  a  lecture  course 

through  an  eight  weeks'  period 
and  report  on  one  or  more  labora- 

tory assignments — these  assign- 
ments carried  out  in  accordance 

with  instructions  received  by 
radio — will  receive  official  recog- 

nition of  their  work  in  the  form 

of  a  certificate  issued  by  the  Sec- 
retary of  Agriculture  and  chiefs 

of  the  bureaus  sponsoring  the 
courses.  Approximately  18,000 
farmers  have  enrolled  to  date. 
The  radio  service  anticipates  a 
total  enrollment  of  approximately 
half  a  million  people.  Thus  the 
largest  educational  institution 
known  in  history  will  become  a 
powerful  force  in  the  develop- 

ment of  American  agriculture. 

Buying  and  Selling 

DURING  the  past  few  years 
the  people  of  the  United 

States  have  heard  a  great  deal 
about  the  position  of  agriculture 
in  the  international  economic 
structure.  It  has  been  pointed 

out  that,  because  of  surplus  prod- 
ucts of  the  soil,  farmers  must  sell 

in  an  open  world  market,  while 
they  must  buy  in  a  market  pro- 

tected by  a  high  tariff  wall. 
Chief  interest  is  focused  on  devis- 

ing a  means  of  correcting  this 
situation.  Elaborate  legislative 
methods  of  controlling  the  sur- 

plus agricultural  products  have 
been  discussed.  In  the  midst  of 
a  haze  of  economic  and  political 
discussions,  it  is  not  forgotten 

that  the  development  of  agricul- 
ture and  of  farm  prosperity  in 

the  past  has  been  due  to  a  steady 
improvement  of  farming  methods 
— diversification,  soil  improve- 

ment, proper  rotation  of  crops. 
It  has  been  pointed  out  that  to- 

day the  radio  is  one  of  the  most 
important  factors  in  the  dissemi- 

nation of  pertinent  information 
to  farmers.  It  is  only  logical  to 
believe  that,  should  a  practicable 
method  of  cooperative  marketing, 
of  purchasing  the  surpluses,  or 
of  directly  controlling  agricul- 

tural prices  be  worked  out,  the 
radio  will  again  be  an  important 
factor  in  the  plan.  Immediate 
dissemination  of  information  re- 
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garding  the  probable  supply,  the 
market  prices  of  the  various 
grades  of  different  crops,  the  do- 

mestic and  foreign  demands  for 
the  different  crops,  etc.,  is  an  es- 

sential factor  in  all  plans  submit- 
ted for  decreasing  the  disparity 

between  the  agricultural  dollar 
and  the  general  commodity  dol- 

lar. Do  farmers  in  general  ap- 
preciate this  value  of  the  modern 

radio?    Let  us  see. 

Million  Sets  Used 

IN  1923  there  were  approxi- mately 145,350  sets  in  use  on 
American  farms.  The  first  agri- 

cultural school  of  the  air  came 
into  being  during  the  latter  part 
of  1923  and  met  with  immediate 

success.  In  1924  there  were  364,- 
800  sets  on  farms  and  by  Sep- 

tember, 1925,  this  number  has  in- 
creased to  553,000.  At  that  time 

there  were  several  states  in  which 

forty  per  cent  of  all  farms  were 
equipped  with  radios.  The  latest 
estimate  is  that  there  are  between 

900,000  and  1,000,000  radios  be- 
ing used  by  farmers.  These 

radio  owners  are  manifesting  a 

keen  interest  in  up-to-the-minute 
agricultural  information.  In  the 
various  states  agricultural  col- 

leges have  vast  radio  audiences. 
As  previously  stated,  some  18,000 
farmers  have  enrolled  in  the  Na- 

tional Radio  Farm  School.  En- 
rollment cards  may  be  obtained 

from  broadcasting  stations,  radio 
dealers,  or  direct  from  the  U.  S. 
Department  of  Agriculture. 

In  modern  business,  coopera- 
tion is  the  criterion  of  success. 

Farming  in  the  United  States 
has  been,  until  recent  years,  a  life 
of  individual  work.  Cooperation 
is  a  new  light  of  agriculture. 
Even  now  only  a  small  percentage 
of  farmers  belong  to  cooperative 
associations.  The  radio  is  a  po- 

tential possibility  in  the  unifica- 
tion of  American  farmers.  Over 

100  broadcasting  stations  in  this 
country  are  prepared  to  aid  in 
sending  information  to  the  work- 

ers of  our  basic  industry.  Ac- 
tually, only  the  fringe  of  the  real 

possibilities  of  the  radio  on  the 
farm  has  been  touched. 

J 
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A 
Grid 
Meter 
Driver By 

W.  H.  HOFFMAN* (9EK-9XH) 

MEASUREMENTS 
 at  radio 

frequencies  depend 
largely  on  some  form  of 

radio  frequency  generator.  Such 
generators  are  commonly  re- 

ferred to  as  drivers.  A  glance 

through  the  new  issue  of  Robi- 
son's  Manual  of  Radio  Tele- 

graphy and  Telephony,  (a 
splendid  manual  and  authority 
on  latest  radio  practices)  shows 
that  out  of  26  measurements  de- 

scribed, 16  require  the  use  of  a 
radio  frequency  driver. 
Some  of  the  measurements 

where  a  driver  is  required  or 
most  useful  are  listed  as  follows : 
Measurements  of  Antenna  con- 

stants, Wavelength,  Inductance, 
Capacity,  High  frequency  resis- 

tance, Phase  difference,  Funda- 
mental  and  harmonic  fre- 

quencies of  oscillation,  of  coils, 
Decrement.  Also  for  calibra- 

tion of  Wavemeters,  Condensers, 
Thermocouples  and  galvanom- 

eters, and  sensitivity  of  a  re- 
ceiver. 

Only  a  few  years  ago  the 
common  buzzer  associated  with 
a  wavemeter  or  other  form  of 
radio  frequency  circuit  was 
largely  used  in  measurement 
work  and  the  monotonous 

squeal    of   the    little    high    fre- 

Grid  meter  driver  completely  assembled  as  described  by  Mr.  Hoffman 

quency  vibrators  was  often  to 
be  heard  in  the  radio  labora- 

tories for  hours  at  a  time. 
For  drivers  as  well  as  for 

transmitters  and  receivers,  the 
vacuum  tube  oscillator  has  push- 

ed its  way  to  the  front.  It  is 
only  required  that  suitable  cir- 

cuit arrangements  having  proper 
constants  shall  be  associated 
with  the  tube,  and  a  driver  hav- 

ing stability  and  flexibility  un- 
equalled in  any  other  manner 

can  be  produced. 

*C.  F.  Burgess  Laboratories  Inc.,  Madison,  Wis. 

WE  are  very  glad  to  pre- sent to  our  readers  in 
this  issue  two  exceptionally  fine 
construction  articles,  the  first 
on  building  a  grid  meter  driver 
written  by  Mr.  Hoffman  at 
9EK-9XH  and  the  other  by 
Mr.  Schnell  (page  11)  on  the 
construction  of  a  shielded  short 
wave  wavemeter.  These  arti- 

cles, we  feel  quite  sure,  will  be 
highly  prized  by  our  broadcast 
as  well  as  amateur  readers  and 
most  especially  by  the  true 
experimenters. —The  Editor 

A  driver  should  be  a  per- 
sistent oscillator  at  all  the 

possible  adjustments  of  the  con- 
stants making  up  the  radio  fre- 

quency circuit.  If  energy  of 
variable  strength  is  to  be  trans- 

ferred to  other  circuits,  the  vari- 
ation can  easily  be  brought 

about  by  means  external  to  the 
oscillator. 

It  should  only  be  necessary, 
then,  to  connect  proper  A  and 
B  power  supply  to  the  driver 
unit  and  to  make  the  required 
adjustment  for  wavelength  or 
frequency. 

A  driver  filling  these  require- 
ments, and  having  a  range  from 

12  to  800  meters,  has  been  in  use 
for  making  all  sorts  of  radio 
measurements  at  the  C.  F.  Bur- 

gess Laboratories,  Inc.,  Madison, 
Wisconsin,  for  more  than  a  year 
and  has  not  yet  failed  for  the 
first  time  when  hooked  up  and 
pressed  into  service.  Recently 
this  driver  has  been  duplicated 
in  a  convenient  and  compact 
form  and  a  complete  descrip- 

tion with  photographs  is  given 
in  the  following  paragraphs. 
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General  Arrangement 

ALL  the  parts  are  mounted 
on  the  top  panel  which  con- 
sists of  a  piece  of  3/16"  hard 

rubber  6"xl0".  This  panel  is 
securely  screwed  to  the  top  of 
an  aluminum  case  built  up  on 
brass  angle  pieces  in  the  corners 
and  around  the  top  and  meas- 

ures 6"x4i4"xl0"  outside  dimen- sions. 
A  double  unit  Cardwell  (re- 

ceiving type)  condenser  is 
mounted  in  the  central  portion 
of  the  panel  and  equipped  with 
a  National  velvet  vernier  dial 
for  adjustment.  At  one  end  of 
the  panel  the  tube  socket  and 
filament  rheostat  are  mounted 
while  at  the  other  end  there  are 
four  binding  posts  for  receiving 
the  driver  coils  and  a  0  to  15 

Jewell  milliammeter  for  reg- 
istering the  grid  current. 

Five  plug-in  coils  are  pro- 
vided, each  wound  on  3"  bake- 

lite  tubing.  (Gen.  Radio  type 
274-P  plugs) . 

Circuit  Arrangement 

THE  schematic  diagram  shows 
the  circuit  arrangement.  Ca- 

pacity reactance  is  included  be- 
tween the  tube  elements  in  a 

manner  which  maintains  a  one 
to  one  ratio  for  all  adjustments. 
The    inductances    are    each    di- 
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COIL  TABLE 
Coil  1, 

2  turns  each  section,  No.  16  DCC  wire 12  to  32  meters. 
Coil  2, 

5  turns  each  section,  No.  16  DCC  wire 25  to  67  meters. Coil  3, 
13  turns  each  section,  No.  16  DCC  wire 54  to  150  meters. 

Coil  4, 
33  turns  each  section,  No.  22  SCE  wire, 135,  to  370  meters. Coil  5, 
74  turns  each  section,  No.  22  SCE  wire, 

(Coil  5  Bank  wound) 

310  to  800  meters. 

LIST  OF  PARTS 

A- 

-Jewell  2"  Milliammeter,  0  to 
15. 

Cg  &  Cp   Cardwell,    double    unit 
condenser,  .00035  mfd.  each 
unit. 

Cs- 

— Dubilier   Micadon   fixed   con- 
denser,  .006   mfd. 

T- 

-tube,  199,  201A,  or  210  type, 

depending      on      power      re- 

quired. 

Rf- 

— Filament  rheostat. 

RI- 

—Grid      leak      resistor,      5000 
ohms. 

RP- 

— Plate   supply  resistor,   Ward 
Leonard,    125   ohms    (100   to 
500  O.  K.) 

Lg  &  Lp — Coils  on  common  tube,    i 
3"    dia.,   4Jg"    long. 

vided  into  two  equal  halves. 
The  milliammeter  is  in  series 
with  the  grid  leak  resistance  and 
registers  the  grid  current  of  the 
oscillator  or  driver  tube.  A 
resistance  is  included  in  series 
with  the  A  battery  supply.     No 

choke  coils  are  required  at  any 
frequency. 

The  driver  will  operate  equal- 
ly well  with  the  199  type,  the 

201A  type  or  the  210  type  tubes. 
It  is  only  necessary  to  connect 
the  proper  A  and  B  battery  sup- 

ply voltages  for  operation  of  the 
tube  to  be  used.  These  voltages 
are  determined  by  the  manu- 

facturers rating  of  the  tubes. 
The  receiving  tubes  furnish  suf- 

ficient power  for  most  measure- 
ments, using  from  45  to  135 

volts  B  battery.  The  210  tube 
will  furnish  more  power  when 
required  for  such  measurements 
as  high  frequency  resistance, 
and  plate  voltages  as  high  as 
350  or  more  may  be  used. 

Shielding 

THE  driver  is  not  shielded.  To 
effectively  shield  a  driver 

would  require  a  relatively  large 
case  within  which  the  A  and  B 

power  supply  would  have  to  be 

Inside  view  of  grid  meter  driver  showing  integral  parts  and  the  aluminum  shield  used  to  house  the  driver 
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included.  After  this  precaution 
is  taken  a  portion  of  the  shield- 

ing would  have  to  be  removed 
to  get  coupling  to  the  circuit  or 
apparatus  under  measurement. 
The  driver  as  herewith  de- 

scribed can  just  as  well  be 
placed  within  a  separate  shield- 

ing case  together  with  its  power 
supply,  should  requirements  be 
such  that  shielding  is  necessary. 

The  grid  milliammeter  is  for 
indication  of  resonance  when 
the  driver  is  coupled  to  another 
tuned  or  resonant  circuit. 

This  method  of  detecting 
resonance  makes  use  of  the  fact 
that  the  value  of  grid  current  in 
an  oscillating  vacuum  tube  cir- 

cuit drops  off  sharply  at  reson- 
ance with  a  coupled  circuit. 

Resonance  is  indicated  by  a  pro- 
nounced dip  of  the  milliam- 

meter. The  point  in  minimum 
deflection  denotes  resonance  be- 

tween the  coupled  circuits. 

Quoting  from  Robison's  manual 
(page  676),  "This  method  is 
second  to  none  in  the  degree  of 

m\  mr\ 

+6 

fc fl 

-A  -B 
Schematic  of  the  grid  meter  driver, 
constants  of  which  are  to  be  found 

in  the  article 
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accuracy  that  can  be  attained  by 

its  use." 
The  click  method  of  reson- 

ance indication  may  be  used  if 
desired  by  connecting  a  pair  of 
head  phones  in  series  with  the 
plus  B  battery  supply. 

Resonance  may  also  be  in- 
dicated by  the  maximum  deflec- 

tion obtained  on  a  thermo  gal- 
vanometer which  has  been  con- 

nected in  the  circuit  that  is 
under  measurement.  A  flash- 

light bulb  may  be  used  in  place 
of  the  galvanometer.  Maximum 
brilliancy  will  indicate  reson- 
ance. 

Some  Applications 

ONE  important  use  for  the driver  that  should  be  of  in- 
terest to  the  amateur  is  the  accur- 

ate calibration  that  can  be  ob- 
tained on  a  wavemeter  from  the 

standard  frequency  transmis- 
sions. The  procedure  is  as  fol- lows: 

Tune    in    the    standard    fre- 
quency signal    on   a   receiver  in 

(Please  turn  to  page  32) 

Driver  ready  for  operation  with  batteries  connected,  tube  in  socket,  and  coil  in  place. 
shown  to  the  right  of  the  driver 

Spare  coils  for  the  different  bands  are 
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Making  Use  of  a  Hertz  for  Multi 
Wave  Transmission 

Phillips  of  8BHM  Gives 
Benefit  of  His  Experience 

DATA  of  an  interesting 
 na- 

ture concerning  the  op- 
eration of  an  antenna 

system  is  contained  in  a  recent 
communication  from  Rob  Roy 
Phillips,  radio  8BHM  at  Hor- 
nell,  N.  Y.,  who  passes  the  in- 

formation along  for  the  benefit 
of  amateurs  and  others  interest- 

ed in  short  wave  transmission. 

The  general  idea  can  be  con- 
veyed by  the  diagram,  Figure  1, 

which  shows  the  method  of 
feeding  the  antenna  and  coun- 

terpoise at  a  point  6  feet  from 
the  exact  center  of  each.  The 
total  length  of  the  antenna  is 
58  feet  and  that  of  the  counter- 

poise the  same.  Further  de- 
scription is  gained  from  8BHM's letter  which  follows: 

"Having  tried  all  forms  of 
antennas,  counterpoises  and 
grounds  in  the  last  four  or  five 
years,  being  an  Official  Broad- 

casting station  I  had  to  have  an 
antenna  and  counterpoise  that 
would  shift  easily  and  work  on 
three  different  wave  bands  effi- 

ciently so  have  finally  come  to  a 
system  that  works  wonderfully 
well  here. 

"To  a  certain  extent  it  is   a 

BRIGHT 
ANT-O000» 

58'0"- 

-OQOOtO-r 

-~i60 

r*-CENTER 

CPS  000*0 -ocaxo- 
FIG.l 

Fig.  1.     This  is  the  system  used  at  8BHM  and  described  in  this  article 

voltage  fe-ad  Hertz,  or  an  an- 
tenna and  counterpoise  with  a 

feeder  wire.  Most  of  the  ama- 
teurs are  situated  as  I  am  with 

no  place  to  put  their  radiating 
system  near  the  transmitter  so 
as  a  last  resort  must  use  some 

kind  of  a  radio  frequency  feed- 

V 

L.2 

RFC 

Fig.  2.      Conventional  transmitter  circuit  used  by  amateurs.      L2  in  this  dia- 
gram is  the  coil  at  left  in  Fig.  1 

er  wire.  Up  to  the  present  time 
I  have  not  seen  published  an  ex- 

act system  like  this  one  so  it 
may  help  a  good  many. 

"It  is  equally  good  for  local 
as  DX  work  on  the  40  meter 
band.  The  signals  are  very 
steady  and  strong  at  100  miles 
as  well  as  at  3,000  miles.  This 
is  its  best  point  as  a  large  per- 

centage of  the  40  meter  systems 
are  nil  below  500  meters.  Then 
again  the  system  has  extreme 
flexibility  for  with  it  work  is 
carried  on  with  the  20,  40,  80 
and  150  meter  bands  by  using 

coils  in  proportion  to  the  pri- 
mary only.  The  secondary  re- 
mains the  same  after  once  hav- 

ing been  adjusted. 

Adjusting   Frequency 

JUST  a  few  words  about 
adjusting  the  set  for 

greatest  efficiency.  Insert  the 
usual  bulb  or  lamp  in  the  anten- 

na at  the  center.  Also  insert  a 
smaller  lamp  in  series  with  the 
feeder  next  to  the  series  con- 

(Please  turn  to  page  43) 
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A 
Shielded 
Short 
Wave 
Wavemeter 

By 

F.  H.  SCHNELL* (9EK— 9XH) 

THERE  is  one  reliable  
way 

to  determine  the  wave- 
length of  a  transmitter  or 

a  receiver  with  any  degree  of 
accuracy  and  that  is  by  actual 
measurement  with  a  calibrated 
wavemeter.  A  wavemeter  is 
not  a  hard  instrument  to  make, 
in  fact,  it  is  one  of  the  simplest 

Construction  of  the  wavemeter   above  is   described   by   Mr.   Schnell  in  this  article. 
This  meter  and  the  driver  described  by  Mr.  Hoffman  on  page  7,  are  inseparable  as 
far  as  the  experimenter  is  concerned.     The  two  articles  present  the  entire  case  of  pre- 

cision and  accurate  measurements  for  the  experimenter 

and  easiest  to  make.  Care  is  re- 
quired in  its  construction  and  in 

the  selection  of  good  pieces  of 

J*a. 

Detail  of  the  coil  and  the  plug  arrangement  is  shown  above 

apparatus  from  which  it  is  con- 
structed. 

The  Department  of  Commerce 

"is  making  an  effort  to  bring  all 
amateur  stations  within  the  pre- 

scribed amateur  bands.  There 
has  been  entirely  too  much 

"slipping  over"  into  the  wave- 
length bands  assigned  to  other 

services. 
It  is  also  true  that  some 

amateurs  have  been  "off  wave- 
length" knowingly  and  with  full 

knowledge  that  this  sort  of 
operation  is  detrimental  to  the 
amateur  game  in  general.  For 
the  shortcomings  and  nearsight- 

edness of  a  few  unruly  amateurs, 
the  whole  amateur  fraternity  is 
apt  to  suffer.  This  situation  is 
one  which  must  be  corrected  by 
amateurs  themselves  before  the 
supervisors  of  radio  take  more 
drastic  action. 

To  the  amateurs  who  have 
the  interest  of  the  entire  fra- 

ternity at  heart    and    who    are 
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desirous  of  correcting  any  im- 
proper adjustments  in  their 

transmitters  and  receivers,  this 
word  of  warning  will  be  taken 
seriously. 

Here  are  photos  and  descrip- 
tions of  wavemeters  constructed 

at  the  C.  F.  Burgess  Labora- 
tories, Inc.,  Madison,  Wisconsin, 

and  which  were  described  in  the 
lecture  course  at  the  Hudson 
Division  A.  R.  R.  L.  Convention 
last  May. 

The  circuit  is  simply  the  in- 
ductance spanned  by  the  con- 

denser, the  simplest  thing  avail- 
able. 

Two  wave  meters  were  made, 
one  using  a  5  plate  Karas 
(.0000972  mfd.)  Orthometric 
condenser  and  calibrated  in 
meters;  the  other  using  a  Card- 
well  (.000150  mfd.)  tapered 
plate,  type  167-E,  condenser  is 
calibrated  in  kilocycles.  Each 
condenser  is  mounted  in  an 
aluminum  case  for  shielding,  the 

The    Karas   condenser   is    affixed   to   the 
under  side  of  the  meter  panel 

rotary  plates  and  frames  of  the 
condensers  being  grounded  to 
the  top  of  the  case.  The  alum- 

inum is  0.051"  in  thickness. 
Brass  angle  strip  is  used  to  sup- 
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port  the  top,  bottom  and  sides, 
6-32  screws  1,4"  long  being  used 
throughout.  The  lead  from  the 
fixed  plates  comes  through  an  in- 

sulating support  of  1,4"  hard  sheet 
rubber,  a  hole  of  %"  in  diameter 
in  the  top  of  the  aluminum  case 
provides  plenty  of  clearance. 

Jacks  are  spaced  l-1/^"  to  take 
the  coils.  National  velvet  vern- 

ier 4  inch  dials  are  used  on  each 
wave  meter. 

Mounting  of  the  Karas  con- 
denser is  shown  in  Fig.  2,  Card- 

well  shown  in  Fig.  3.  The 

Karas  condenser  case  is  5%"x 
5%"x3"  and  the  Cardwell  case 

is  4i/2"x5i/2"x3". 
Formica  tubing  3"  in  diam- 

eter (1/16"  wall)  is  used  for  sup- 
porting the  windings.  Each  coil 

is  wound  with  No.  16  D.  C.  C. 

copper  wire.  The  Formica  tub- 
ing is  cut  into  lengths  of  2"  and 

each  coil  is  fitted  with  two  Gen- 
eral Radio  type  274-P  plugs, 

spaced   IV2",   Fig.   1.     Each  coil 
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In  this  graph  can  be  seen  the  curve  secured  with  the  coil  B-2  which  in  this  case  had  a  range  from  22  to 
shown  is  calibrated  directly  in  wavelength 

meters.     The  meter 
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is  given  two  coats  of  moderately- thin  shellac.  A  wave  meter 
is  not  a  low-loss  high  efficiency 
receiver  The  coils  must  be 

fixed  permanently  if  the  calibra- 
tion is  to  remain  somewhere 

near  accuracy — hence  the  shel- 
lac. Before  the  coils  are  shel- 
lacked they  are  tied  in  four  places 

with  linen  twine  which  acts  as 
a  means  for  preventing  the 
windings  from  slipping. 

Coil  winding  data  for  the 
Karas  condenser  is  shown  on 
page  40. 

The  curves  show  just  about 
what  you  may  expect  if  you  fol- 

low dimensions  as  given.  Of 
course,  it  is  quite  obvious  that  no 
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In  this  picture  is  shown  the  Cardwell 
condenser  mounted  on  the  under  side 

of  the  wavemeter  panel 

two  coils  will  be  exactly  alike  in 
every  respect,  but  they  will  be 
near  enough  so  you  can  count  on 
similar  ranges  when  you  are 
ready  to  calibrate  your  wave 
meter. 

If  you  do  make  one  or  the 
other  of  these  meters,  do  not 
rely  on  the  curves  shown  for  this 

particular  meter  and  don't  make the  mistake  of  trying  to  correct 
the  standard  transmissions  of 
the  Bureau  of  Standards.  They 
are  right!  You  may  be  wrong, 
therefore  check  from  them. 
With  your  receiver  you  can  pick 
up  these  standard  transmissions 
and  by  setting  on  zero  beat  you 

(Please  turn  to  page  32) 
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Calibration  by  frequency  is  shown  in  this  graph  which  represents  the  curve  of  the  Cardwell  condenser  and  coil  A-2  with  a  range 
from  14,000  kc  to  6,000  kc 
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KYW  First  Crystal  Control  Set 
West  of  Pittsburgh 

New  Chicago 
Transmitter 

Now  in 

Development 
Stage 

QUARTZ  cryst
al  as  a  fre- 

quency control  is  becom- 
ing more  popular  each 

day  and  now  that  many  of  the 
troubles  have  been  ironed  out 

of  its  operation  through  inten- 
sive developmental  work  on  the 

part  of  government  branches 

and  the  large  communication 

interests,  radio  fans  will  see 
many  of  their  favorite  stations 

using  that  form  of  control  be- 
fore many  more  years  elapse. 

Chicago  is  now  to  have  the 
first  crystal  controlled  high 
power  transmitter  West  of  Pitts- 

burgh with  the  completion  of 
the  new  control  at  KYW,  the 
Westinghouse  station  at  Chica- 

go, according  to  recent  advices 
from  that  organization. 

Front  view  of  Crystal  Control  set  being  developed  at  KYW 

All  Of  the  material  is  on  hand 
and  has  been  installed  in  proper 
panel  form;  preliminary  tests 
have  been  run  on  the  various 
stages  from  the  5  watt  up  to  the 
500  watt  stages,  and  all  that 
now  remains  is  the  addition  of 

the  ten  kilowatt  power  ampli- 
fier stage  which  is  now  under- 

going   developmental    work    by 

Rear  panel  view  of  the  Crystal  Control  outfit 

the  Chicago  radio  staff  of  the 
Westinghouse  interests,  headed 
by  Walter  C.  Evans,  chief  engi- 

neer in  charge  of  the  station. 
Engineers  from  Pittsburgh  who 
have  been  accustomed  to  the 
work  of  the  crystal  controlled 
outfit  at  KDKA  have  visited 
KYW  on  several  occasions  and 
are  interested  in  helping  to  get 
the  new  type  of  transmitter  on 
the  air. 

The  new  form  of  transmitter 
is  divided  into  five  sections.  The 
crystal  oscillator  is  a  5  watt 
tube  with  the  560  kilocycle  crys- 

tal placed  from  grid  to  plate 

(instead  of  from  grid  to  fila- 
ment) in  order  to  secure  better 

stability  (although  at  a  sacrifice 
of  power  in  the  crystal  stage). 
Grid  bias  value  is  secured  from 
a  resistance,  grid  to  filament. 
The  first  power  amplifier  is  a 

7i/2  watt  tube;  the  next  a  250 
watter;  then  two  250  watters  in 
parallel  for  the  500  watt  stage, 
and  finally  the  ten  kilowatt 
stage  which  consists  of  two  five 
kilowatt  tubes  in  parallel. 

Amplification  is  at  the  funda- 
(Please  turn  to  page  32) 
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Radio  Beacons  to  Guide 
Planes  Across  Continent 

This  Practical  Service  Will 
Lessen   Flying   Hazards 

By  S.  R.  WINTERS 

DEFINITE  dec
ision  has 

been  made  that  radio  is  to 

be  employed  in  directing 

airplanes  from  one  point  to  an- 
other or,  perhaps,  across  the  con- 

tinent. Dr.  J.  H.  Dellinger, 

Chief  of  the  Radio  Laboratory  of 
the  Bureau  of  Standards,  upon 
his  return  from  McCook  Field, 

Dayton,  Ohio,  where  he  conducted 

experiments  with  radio  beacons 
in  guiding  aircraft,  assures  this 
writer  that  radio  waves  will  soon 

be  applied  in  practical  service  of 
lessening  the  hazards  of  flying. 
He  describes  these  new  devices  as 

double-beam  radio  beacons — that 
is,  they  transmit  two  radio  beams 
or  waves  from  two  large  coils  of 
wire  or  transmitting  antennae. 

Instead  of  depending  upon  al- 
timeters, magnetic  compasses, 

conspicuous  signs  at  landing 
fields,  great  beacons  of  light,  and 
other  visual  means  of  signaling 
— devices  for  making  known  the 
altitude  and  location  of  an  air- 

plane— the  use  of  radio  beacons 
as  a  means  of  directing  aircraft 
safely  from  one  point  to  another 
is  assured.  Recent  and  frequent 
wrecks  of  airplanes  and  fatal- 

ities to  personnel  emphasize  the 
weakness  of  present  methods  of 
determining  the  altitudes  and 
positions  of  aircraft  in  flight. 

Visual  Not  Enough 

UNFORTUNATELY  visual 
means  of  signaling  an  air- 

plane are  incapacitated  when 
they  are  most  needed — during 
foggy  or  other  adverse  weather 
conditions.  Then,  merely  to  know 
the  height  of  the  flying  machine, 
by  noting  the  readings  on  the  al- 

timeter, is  of  little  avail  to  the 
aviator.  He  needs  information 

that  will  guide  him  along  a  pre- 
appointed course  and  above  or  be- 

low the  storm  area,  which  unfor- 
tunately, the  pilots  of  the  dirigible 

Shenandoah  did  not  possess. 
Obviously,  great  searchlights, 
brilliant  though  they  may  be, 
are  unable  to  penetrate  dense  fog. 

Radio  waves,  though  they  are 
referred  to  as  invisible,  are  not 

circumscribed  by  such  a  limita- 
tion. They  travel  through  fog, 

rain  or  sunshine  at  186,300  miles 
per  second.  Now,  according  to 
the  proposal  of  interests  devoted 
to  the  development  of  commercial 
aviation,  radio  waves  are  to  be 
harnessed,  so  to  speak,  and  used 
in  guiding  an  airplane  along  a 
certain  path,  zone  or  sector. 
Ships  already  come  into  port 
safely  by  virtue  of  the  guiding 
hand  of  radio;  even  when  the 

powerful  lighthouses  fail  to  pro- 
ject their  illuminating  force  to 

the  mariner  groping  in  fog  or 
thick  weather. 

The  radio  beacon  is  not  new  in 

theory  and  in  an  experimental 

way  is  not  novel  in  its  applica- 
tion to  aircraft.  Early  experi- 

ments were  made  when  Colonel 
Paul  Henderson  was  identified 

with  the  United  States  Post  Of- 

fice Department,  tests  being  con- 
ducted by  the  Air  Mail  Service 

at  College  Park,  Maryland.  J. 
E.  Edgerton  was  in  charge  of 
radio  activities  of  the  Post  Of- 

fice Department,  and  Francis  W. 
Dunmore  of  the  Radio  Labora- 

tory of  the  Bureau  of  Standards 
was  then  working  on  the  develop- 

ment of  a  radio  beacon.  The 

original  beacon  contemplated  the 
flashing  of  two  radio  signals  from 

a  transmitting  station  and  an  air- 

plane equipped  with  a  radio  re- 
ceiving set  intercepted  these  sig- 

nals, with  the  assurance  that  the 
flying    machine    was    navigating 

(Please  turn   to  page  53) 

Model  of  double  beam  radio  beacon  developed  in  Radio  Laboratory  of  the 
Bureau  of  Standards 
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Spirit  of  Modern  Music  Subject 
of  Prize  Essay 

WITH  the  co-operation  
of 

Mark  Rigg,  Jr.,  general 
manager  of  radio  station 

WGR,  Buffalo,  N.  Y.,  Harold  F. 
Gieser,  director  of  the  Vincent 
Lopez  Hotel  Statler  dance  orches- 

tra, recently  put  on  an  essay  con- 
test, offering  a  prize  of  $50.00  to 

the  person  between  the  ages  of 
seventeen  and  twenty-one  years 
within  the  range  of  WGR,  who 
submitted   the   best   contribution 

By  LLOYD  S.  GRAHAM 

Harold  F.  Geiser,  director  of  Vincent 
Lopez  Hotel  Statler  orchestra  at  Buffalo 

of  500  words  or  less  on  the  sub- 

ject, "The  Spirit  of  Modern 
Dance  Music." 

The  competition  lasted  over  a 
period  of  a  month  and  was  won 
by  an  eighteen-year-old  high 
school  girl  who  is  also  a  radio  en- 

thusiast; Miss  Elizabeth  K. 
Emery,  471  Main  St.,  East 
Aurora,  N.  Y.  Incidentally  Miss 
Emery  was  the  only  entrant  from 
her  home  town  and  was  easily  the 
winner  with  an  essay  of  less  than 
300  words.  In  a  ceremony  held 
before  the  microphone  of  WGR 
at  the  close  of  the  contest,  Mr. 
Gieser  presented  Miss  Emery 
with  the  prize  and  she  made  her 
radio  debut  by  reading  the  essay 
which  won  the  money  to  the  radio 
audience. 

It  was  Mr.  Gieser's  object  to 
discover  if  possible  what  is  in  the 
minds  of  his  radio  audience  con- 

cerning modern,  high  quality 
jazz.  Several  hundred  essays 
were  received  from  every  part  of 
the  United  States  and  Canada. 
Many  of  them  were  excellent. 

ONE  of  the  interesting  devel- 
opments of  the  contest  was 

the  interest  shown  by  the  par- 
ents of  contestants,  indicating, 

Mr.  Gieser  believes,  that  largely 
through  radio,  good  jazz  now 
holds  a  position  of  recognized  im- 

portance in  the  American  home. 
The  orchestra  which  Mr.  Gieser 
directs  is  on  the  air  four  times  a 
week  from  WGR;  Mondays  and 
Fridays  at  11  p.  m.,  and  Tues- 

days and  Thursdays  at  6:30  p. 

m. ;  and  is  one  of  the  station's chief  features. 
Mr.  Rigg  was  chairman  of  the 

contest  judges.  The  other  judges 
were  Jack  Yellen,  song  writer; 
Stanley  Jenkins,  president  of  the 
Beaux  Arts  Club  of  Buffalo; 
Vincent  Lopez,  and  Mr.  Gieser. 

The  Spirit  of  Modern  Dance 
Music 

By    Elizabeth    K.    Emery 

"America,  so  we  hear,  is 
known  as  the  land  of  Jazz.  This 
fact  is  looked  upon  with  great 
alarm  by  many  serious-minded 
musicians  and  music  lovers. 
And  yet  where  can  they  find 
harm  in  this  new  type  of  music? 
Classical  music  reaches  at  the 
most  a  minority,  but  the  reason 
for  the  popularity  of  our  modern 
dance  music  is  easily  seen. 

"Our  country  is  without  ques- 
tion a  nation  of  nations.  The 

people  who  live  here  have  come 
from  all  parts  of  the  world.  The 
natural  result  of  this  is  that  our 
music  is  a  combination  of  the 
music  of  the  different  countries. 

Right  here,  may  I  state  that  I  re- 
fer only  to  Jazz  as  played  by  the 

best  orchestras.  To  continue,  in 
our  jazz,  if  you  listen  closely  you 
will  hear  the  lilt  of  Irish  melo- 

dies, the  bright,  flashing  sound  of 
the  Spanish,  the  melodious  crisp- 

ness  of  the  French,  the  sweetness 
of  the  English  and  Scotch,  the 
squareness  and  firmness  of  the 
German  tunes  and  the  melan- 

choly of  the  Russian. 
"The  spirit  of  Jazz  is  essen- 

tially the  American  spirit  of  the 
day;  the  spirit  which  is  full  of 
restless  energy,  an  after-product 
of  the  war  and  constant  seeking 
for  new  pleasures.  These  things 
we  hear  and  feel  as  we  hear  the 

Miss  Elizabeth  K.  Emery,  of  East  Aurora, 
who  won  prize  for  best  essay 

orchestras  on  the  radio  or  in  the 
dance  hall. 

"In  saying  this,  I  do  not  mean 
to  condemn  Jazz.  On  the  contrary, 
I  believe  that  it  is  a  wonderful 

thing;  wonderful  in  that  its  har- 
monies are  an  artistic  production 

and  wonderful  in  its  perfect  ex- 
pression of  the  average  American 

spirit. "Let  us  take  the  pride  in  our 
Jazz  and  as  other  nations  have 
won  their  musical  laurels  along 
other  lines,  let  us  win  ours  by 
having  our  jazz  become  the  music 
used  internationally  for  the  gay- 

est recreations.  No  one  can  work 
well  who  does  not  play  well. 

"With  our  jazz  made  up  as  it 
is  of  the  music  of  many  nations 
who  knows  but  what  it  will  be  a 
factor  in  drawing  nations  to- 

gether in  understanding  and  so 

promote  world  peace." 
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Pipers? By 

DOROTHY  BRISTER 
STAFFORD 

o UR  radio  set  had  ceased  to be  a  mechanical  marvel, 

the  sound  of  voices  a  thou- 
sand miles  away  was  no  longer  a 

miracle,  but  as  commonplace  as 
the  telephone — even  the  thrill  of 
getting  California  had  palled — 
and  the  family  had  settled  down 
like  thousands  of  other  comfort- 

able folk  to  the  regular  routine 
of  listening  to  the  dozen  or  more 
stations  they  had  learned  were 
worth  hearing,  and  whose  recep- 

tion could  be  depended  upon  to 
be  painless,  when  Junior  sprung 
the  inevitable  query. 

"Mother,  who  pays  that  lady 
for  singing?" 

"My  goodness,  I  don't  know," 
returned  his  mother,  who  had 
been  accepting  the  wealth  of  good 
music  that  filled  her  living-room 
nightly  as  manna  from  Heaven. 

"I  don't  suppose  she  gets  paid.  I 
never  thought  about  it." 
"Why,  Mother,"  expostulated 

seventeen-year-old  Betty,  with 

sophomoric  wisdom.  "She's  a 
Metropolitan  singer.  It's  piffle  to 
say  she'd  sing  for  nothing." 

"Well,  then  ask  your  father. 
He  knows  everything." 

Father  came  out  from  under 

the  Sunday  supplement.  "You've 
heard  it  no  less  than  four  hun- 

dred times.  Mr.  Atwater  Kent 

pays  her." 
"But  why  should  he  pay  her, 

Dad,  to  sing  for  us  and  every- 

body?" pursued  Junior,  with  the 
persistency  of  his  years. 

"Good  gracious,  don't  you  know 

Cliquot  Eskimos    Quartet  heard  frequently  through  WEAF  and  its  chain 

of  "hookups" 

anything,  it's  advertising,"  said 
his  father.  "But  don't  ask  me 

anymore.  I  don't  know  how  it's 
done  or  why  they  do  it,  but  I'll 

find  out." 
Searching   For  Data 

HOWEVER,  he  didn't  at  once. He  went  about  for  a  week 
discussing  the  subject  with  other 

listeners,  who  seemed  to  be  di- 
vided into  two  classes — those, 

who  like  Mother  calmly  accepted 
their  entertainment  as  a  matter 

of  course,  thinking,  if  they 
thought  at  all,  that  the  artists 
were  altruistic  souls  who  worked 
for  the  sheer  joy  of  working; 
and  on  the  other  hand  the  listen- 

ers who  were  curious  but  had  no 

means  of  finding  out.  And  then 
one  day  Father  barged  into  our 
office.  He  had  copies  of  several 
magazines  of  general  circulation 
in  his  hand. 

"How  come,"  he  demanded, 
"that  none  of  these  people  seem 
to  print  anything  about  radio? 

Here's  a  write-up  of  a  movie- 
queen's  new  house,  how  a  cigar 

salesman  became  a  millionaire, 
what  becomes  of  chorus  girls, 

two  pages  of  what  can't  be  any- 
thing but  press-agent  bunk  for  a 

singer,  and  not  a  line  about  some- 
thing millions  of  people  are  inter- 

ested in.  You'd  think  these  edi- 
tors didn't  know  radio  existed." 

"Ssh!"  we  cautioned,  "it's  the 
horrible  stigma  of  advertising. 

It's  pretty  hard  to  do  anything 
about  prominent  radio  features 
without  dragging  in  the  name  of 
the  corporation  that  is  footing 

the  bill.  You'll  occasionally  find 
an  article  about  a  prominent  an- 

nouncer, but  most  of  the  features 

are  taboo." "But  I  don't  see — " 

"No,  you  probably  don't.  But 
it's  ethics.  Don't  you  know  that 
publishers  have  an  unwritten  law 

—  (probably  something  like  the 
Hippocrates  oath,  or  whatever  it 

is  you  doctors  take" — father  is  a 
surgeon — "that  makes  you  be- 

lieve you'll  be  eternally  damned 
if  anything  like  paid  publicity 
ever  smirches  your  name)   that 
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renders  it  impossible  for  the 
name  of  an  advertiser  to  ever  ap- 

pear in  the  literary  columns  of  a 

magazine?  It  simply  isn't  done, 
that's  all.  While  it  is  now  con- 

sidered good  form  to  facetiously 

refer  to  'Halitosis  Hal,'  'the  three 
out  of  four,'  and  'you  just  know 
she  wears  them,'  the  actual  name 
of  the  advertiser  would  no  more 

appear  in  reading  matter  than 
you  would  run  a  page  ad  in  the 
Bladepaper  with  your  picture  in 
it.  Look  at  the  radio  page  of  the 
New  York  Times  and  see  the 

painstaking  care  expended  to 
avoid  using  the  names  of  sponsors 

of  radio  hours.  It  will  say,  'A 
program  featuring  English  music 
will  be  broadcast  by  WEAF 

Tuesday  at  nine  o'clock.'  or 
'Nathanial  Shildkret's  Orchestra 

will  play  Thursday  at  8:15,' 
though  everybody  in  the  radio 
world  knows  Tuesday  at  nine  as 

the  Eveready  Hour,  and  the  or- 
chestra that  plays  Thursday  at 

8:15  is  certainly  not  known  as 

Shildkret's." 
"But  they  use  Atwater-Kent 

and  Victor,"  objected  the  doctor. 
"Well,  I  suppose  there  is  no 

way  of  getting  around  that,  and 
their  offerings  are  too  important 

to  be  ignored.  Better  buy  you 
some  radio  magazines.  They  are 
too  interested  in  all  branches  of 
the  industry  to  be  so  squeamish, 

and  that's  about  the  only  place 

you'll  find  your  radio  friends." 
"But  I  don't  know  anything 

about  their  diagrams  and  blither- 

ing gadgets,"  protested  the  en- 
quirer. "They  might  as  well  be 

printed  in  Greek  for  all  the  good 

they  do  me,  and  I  still  can't  see 
why  a  magazine  of  general  cir- 

culation should  so  avoid  anything 

of  such  general  interest." 
Good  Will 

""IT  7  AIT  a  minute,  and  you 
IT  will.  Suppose  you  were 

running  a  magazine — though  it's 
rather  difficult  to  visualize  you  or 
any  other  professional  man  in 
such  a  capacity — and  one  of  your 
pet  advertisers  whose  account  has 
been  running  into  the  hundred 
thousands  for  several  years,  turns 
up  with  his  appropriation,  say 

$150,000  short.  His  agency  in- 
forms you  that  that  sum  has  been 

diverted  to  radio  advertising,  or 

what  the  bang-up  stations  prefer 

to  call  'good-will  publicity.'  Are 
you  likely  to  have  a  very  warm 

place  in  your  heart  for  the  inter- 
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loper  that's  come  along  out  of  a 
clear  sky  and  lifted  that  hundred 
and  fifty  thousand  out  of  your 

pocket  ?  Possibly  it's  a  little  far- 
fetched to  say  that  any  one  mag- 

azine loses  such  a  sum  from  any 
one  account,  but  multiply  it  by 
several  clients  and  it  mounts  up. 
Is  it  any  wonder  the  magazines 

don't  exactly  love  radio?" 
"But  you  don't  mean  to  tell  me 

anyone  is  spending  $150,000  a 

year  for  radio  advertising." It  was  our  turn  to  be  aston- 
ished by  his  ignorance.  When 

he  left,  loaded  down  with  statis- 
tics for  Junior,  he  said  he  was  a 

sadder  and  wiser  man,  and  was 

going  to  approach  the  "good- 
will" programs  in  the  future  with 

something  akin  to  awe,  now  that 

he  knew  what  each  golden  mo- 
ment was  costing  the  venture- 

some advertiser. 

In  contemplating  this  interest- 
ing side  of  broadcasting,  it  is 

amusing  to  look  back  a  year  or  so 
ago  to  the  hullabaloo  that  was 
raised  about  advertising,  and  how 
it  was  going  to  be  the  curse  of 
radio.  Where,  might  one  ask, 
would  broadcasting  be  today 

without  it?  With  a  few  excep- 
tions, all  our  best  music  is  coming 
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Our   author  remarks  she   would  rather  remember    dental    hygiene    through    music    of   these    Ipana    Troubadors    than 
any  other  method 
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to  us  by  this  means,  and  so  care- 
fully is  it  camouflaged  in  many 

instances,  that  one  wonders  if 
ofttimes  it  does  not  miss  its  point. 
We  recall  the  dear,  musical  soul 
who  went  about  last  winter  talk- 

ing of  George  Barrere's  "Royal" 
Little  Symphony  Orchestra,  with- 

out the  slightest  suspicion  that 
she  was  using  the  name  of  an  ad- 

vertiser. True,  in  the  case  of  a 
number  of  small  stations  that  are 
maintained  solely  for  the  exploi- 

tation of  some  commodity,  adver- 
tising is  a  pest;  but  the  canny 

listener  long  ago  learned  to  give 
these  town  criers  a  wide  berth, 
and  the  expense  of  upkeep  with 
little  or  no  returns  in  sight, 
forces  a  few  more  of  them  off  the 
air  each  month. 

In  the  case  of  the  large  stations 
that  specialize  in  these  good  will 
programs,  the  listener  is  no  more 
annoyed  by  the  small  minimum  of 
publicity  that  seeps  into  his  ears 
than  he  is  by  the  advertising  he 
has  to  climb  over  in  a  magazine 
to  get  to  the  end  of  his  story; 
and  if  he  is  a  thinking  person,  he 
is  bound  to  realize  that  the  radio 
station  with  the  largest  income 
from  its  publicity  is  going  to  give 
him  the  best  programs,  just  as 
the  magazine  with  the  heaviest 
advertising  section  can  give  him 
the  highest  paid  writers.  The 
American  of  today  surely  has 
been  shouted  at  in  36-point  type 
and  colorature  layouts  long 
enough  to  lose  any  sensitiveness 
he  may  have  had  originally  in  re- 

gard to  advertising.  To  us  it 
seems  rather  absurd  to  take  ex- 

ception to  it.  So  long  as  we 

haven't  yet  reached  that  mil- 
lennium when  "no  one  shall  work 

for  money  and  no  one  shall  work 

for  fame,"  it  is  obvious  that 
somebody  has  to  pay  for  our  en- 
tertainment. 

Pleasant   Advertising 

AND  when  one  comes  to  think 

-  of  it,  isn't  it  a  rather  nice 
way  to  bring  to  our  attention  the 
fact  that  there  are  beverages  and 
batteries  and  unguents  and  what 

not  for  sale?  Personally  we'd 
rather  be  reminded  of  a  tooth 
preparation  by  the  strains  of  a 
rollicking  orchestra  than  by  a 
horrible  drawing  of  a  decayed 

tooth.  Formerly  we  couldn't  see 
where  the  advertiser  got  his  re- 

Billy  Jones  and  Ernest  Hare,   known  as  the  "Happiness  Boys,"  entertain 
from  the   WEAF  chain  on  Friday  evenings 

turns  from  radio  publicity.  But 
we  are  just  getting  the  point  of 
view.  We  have  been  analyzing  a 

page  ad  in  color  of  a  national  ad- 
vertiser, who  also  is  using  a  radio 

hour.  This  ad  consists  of  a  mar- 
velous still  life  painting  by  a  well- 

known  illustrator,  showing  the 
advertised  product.  Although 
knowing  more  about  the  price  of 
still-life  paintings  and  the  breath- 

taking page-rate  of  this  magazine 
than  we  do  about  the  market 
value  of  songs  from  the  throat 
of  a  famous  tenor,  we  will  still 
wager  that  the  same  amount  of 
money  expended  on  radio  enter- 

tainment will  get  the  name  of  the 
product  into  the  minds  of  more 
people  than  this  beautiful  exam- 

ple of  art,  combined  with  the 
most  carefully  written  copy.  We 
were  attracted  to  it  because  it  is 
a  wonderful  painting,  but  to  the 
average  reader  it  is  just  another 
pretty  picture,  and  he  sees  so 
many  of  them  that  it  is  doubtful 
if  the  name  of  the  product  is  go- 

ing to  register  after  he  turns  the 
page.  But  let  him  hear  the  name 
of  that  product  twenty  times  in 
the  course  of  an  hour  in  connec- 

tion with  music  he  is  enjoying, 

and  we  will  bet  our  pet  detector- 
tube  that  it  is  going  to  stick  in  his 
head.  Anyone  who  has  studied  a 
language  by  means  of  phono- 

graph records  knows  the  impor- 
tance of  the  spoken  word  upon 

the  memory  cells.  We  couldn't learn  the  French  numerals  in  a 
lifetime  from  the  printed  page, 
but  the  reiterated  drone  of  a  bass 
voice  with  a  Parisian  accent  com- 

ing from  the  phonograph  cabinet 
is  going  to  stay  with  us  forever. 
We  don't  know  if  the  radio  sta- 

tions have  used  this  argument 
with  the  advertiser.  If  they 
haven't  they  are  welcome  to  our 
humble  discovery. 

While  today  almost  every  sta- 
tion, both  large  and  small,  is  sell- 

ing some  of  its  time  in  an  en- 
deavor to  break  somewhere  near 

even  on  the  tremendous  cost  of 
broadcasting,  it  is  of  the  work- 

ings of  WEAF,  which  with  its 
complicated  network  of  telephone 
hookups  is  reaching  millions  of 
listeners,  that  we  would  speak. 

The  exquisite  "Two  Guitars," which  heralds  the  arrival  of  the 

Gypsies,  the  strains  of  "Smiles," 
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with  which  the  Ipanas  come  on 

the  air,  Goldy  and  Dusty's  "Good 
evenin'  to  yuh,  white  folks,"  and 
the  chimes  of  Silvertown,  are  now 
as  much  a  part  of  everyday  life 
in  thousands  of  homes  as  the  com- 

ing of  the  evening  paper.  Those 
fortunate  enough  to  live  within 
good  reception  of  any  one  of  the 
many  relaying  stations  are  as- 

sured of  regular  programs  of 
proven  quality  at  all  times,  for 
such  is  the  dependability  of  the 
telephone  hookup,  that  it  is  only 
on  nights  of  unusual  storms  that 
the  programs  suffer  from  any  in- 

terference. And  as  usually  is  the 
case  with  anything  that  becomes 
such  an  accepted  and  everyday 
fact,  probably  only  a  small  per 
cent  of  the  listeners  realize  how 
much  expense  and  effort  is  put 
forth — aside  from  the  marvelous 
mechanical  accomplishment — to 
bring  entertainment  of  this  qual- 

ity into  our  homes  night  after 
night. 

How   It   Is   Done 

To  begin  at  the  beginning.  The 
advertiser  is  convinced  that  an 

hour  or  half-hour  of  the  "good- 
will publicity"  will  further  his  in- 

terests. He  finds  that  for  the 
comparatively  trifling  sum  of  six 
hundred  dollars  per  hour  his  pro- 

gram will  be  put  on  the  air  from 

WEAF  alone.  If  he  desires  "to 
engage  the  facilities"  of  the  hook- 

up, this  is  reduced  to  five  hundred 
per  hour  for  the  New  York  sta- 

tion, with  an  average  of  two  hun- 
dred and  fifty  dollars  for  each  ad- 

ditional hook-up  station.  If  your 
arithmetic  is  the  same  as  ours, 
you  will  find  that  a  fourteen-sta- 
tion  hookup,  such  as  is  used  by  a 
number  of  features,  will  cost 
somewhere  in  the  dangerous 
proximity  of  $3,750  for  the  hour. 
If  the  broadcaster  continues 
weekly  for  a  year,  as  we  know 
many  of  them  do,  a  little  figuring 
with  52  as  the  multiple  will  give 
you  a  result  that  may  cause  you 
to  eye  the  loud-speaker  with  a 
little  more  respect  the  next  time 
you  hear  that  imposing  list  of  sta- 

tions. One  trusts  they  get  some- 
thing off  for  cash. 

Then  when  his  time  is  all  ar- 
ranged and  it  has  been  decided 

which  and  how  many  stations 
shall  relay  the  programs,  does  the 
advertiser  pick  up  a  pianist  here 
and  a  fiddler  there  and  call  up  a 
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singer  or  two  he  happens  to  know 
to  put  on  his  entertainment? 
Not  precisely — anymore  than  he 
would  pay  five  thousand  dollars 
for  a  page  in  a  magazine  and  at- 

tempt to  write  the  copy  himself. 
Just  as  the  large  advertising 

agency  maintains  a  force  of  ex- 
pert copy-writers  and  art  special- 
ists, so  WEAF  employs  an  ex- 
pert staff  in  program  arrange- 

ment. Prior  to  the  signing  of  a 
contract,  this  department  works 

up  a  program  along  the  lines  ex- 
pected to  appeal  to  the  client,  the 

artist's  bureau  collects  such  musi- 
cians as  they  feel  will  be  ade- 
quate, and  when  the  entire  hour 

of  entertainment  is  assembled, 
an  audition  is  given  to  the  client. 
If  it  meets  with  his  approval,  the 
artists  are  engaged  under  con- 

tract just  as  if  they  were  appear- 
ing upon  the  stage,  and  the  fea- 

ture is  all  set  and  ready  to  go, 
with  the  trifling  exception  of  pay- 

ing the  performers.  As  we  said 
awhile  back,  we  are  somewhat  un- 

informed as  to  the  market  value 
of  musical  ability — but  have  you, 
for  instance,  hired  a  dance 
orchestra  lately — even  a  little 
one? 

Harry   Horlick  directs  the  musical  destinies    of   the    "A  and  P    Gypsies"    which    is    still    another    of    the    nocturnal features  from   WEAF  and  its  allied  stations 
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One  of  our  young  friends,  who 

is  going  through  the  most  seri- 
ous period  of  his  life,  carrying 

the  burdens  of  a  high  school  fra- 
ternity upon  his  shoulders,  set 

out  the  other  day  to  provide  music 
for  the  annual  dance.  It  was  to 
be  quite  a  swanky  affair,  so  he 

approached  the  leader  of  a  pop- 
ular small  orchestra,  which 

had  become  well-known  through 
its  broadcasting.  Yesterday  he 
roared  in  waving  a  telegram. 

"What  do  you  suppose  he 
wants?"  he  shouted.  "Eighteen 
hundred  for  the  orchestra  and 
five  hundred  more  if  he  comes  to 
lead  them!  Can  you  beat  that, 
and  they  play  for  the  radio  for 

nothing." 
"Oh,  they  do?  Who  told  you 

that?" 
"Well  I  just  supposed  all  or- 

chestras— "  he  stopped,  as  the 
light  began  to  dawn.  "Does  that 
real  estate  company  pay  them? 

Well  I'm  a  dumbunny." 
One  of  the  best-known  hours 

of  dance  music  was  coming 
through  on  the  hookup. 

"What,"  demanded  the  enlight- 

ened young  manager,  "do  you 
suppose  that  outfit  pulls  down  for 

an  hour's  work?" 
We  pleaded  no  official  figures 

on  the  subject,  but  volunteered  a 
sum  that  we  had  heard  rumored 

as  this  orchestra's  fee  for  the 
hour. 

"Good  night!"  he  shouted.  "I 
am  going  to  borrow  a  radio  set 

and  we'll  dance  to  that." 
And  while  we  have  never  been 

one  to  apply  the  rule  of  dollars 
and  cents  to  any  line  of  artistic 
achievement,  it  is  obvious  that 
anything  representing  such  a 
considerable  outlay  of  money  as 
the  hookup  broadcasting  cannot 
afford  a  mediocre  standard.  The 
sixteen  or  seventeen  features  to 
which  we  have  been  listening 
the  past  year  over  the  WEAF 
chain,  have  seemed  to  us,  with 
scarcely  an  exception,  all  that 
even  a  critical  listener  could  ask 

of  radio  broadcasting.  Occa- 
sionally there  is  a  program  which 

may  not  appeal  to  us  personally 
— but  as  is  always  the  case  with 
radio — we  will  probably  hear  a 
dozen  other  listeners  say  it  was 

the  best  they'd  ever  heard.  The 
program  arrangers  at  WEAF 
have  been  running  to  the  contin- 

uity type  of  program  the  past 
year,  and  it  apparently  has  a 
wide  appeal. 

All  Tastes   Considered 

HEADED  by  the  Atwater- Kent  broadcasts,  which  have 
represented  the  best  in  music 
and  talent  that  intelligence  and 

money  could  procure,  the  enter- 
tainment provided  by  the  chain 

has  run  the  entire  gamut  through 

light  opera,  lectures,  chamber 
music,  and  dance  orchestras  to 
singing  comedians.  It  seems  that 
no  variety  of  taste  in  music  has 

been  overlooked,  and  the  indi- 
vidual who  always  thinks  he  can 

do  things  a  little  better  than  they 
are  being  done,  would  be  hard  put 

to  find  better  talent  than  is  rep- 
resented in  the  personnel  of  these 

radio  hours.  Recruited  from  the 

concert  stage,  the  music  halls  and 
symphony  orchestras,  many  of 
these  entertainers  enjoyed  wide 
reputation  before  coming  into  the 
field  of  radio;  a  number  of  them 
have  achieved  such  success  in 

radio  that  they  are  now  constant- 
ly in  demand  for  personal  appear- 

ances. And  so  far  reaching  is 
the  scope  of  their  work,  that 
quite  a  few  of  them  are  now 
household  words  in  thousands  of 
homes  that  know  nothing  of  the 
favorites  of  the  stage  and  opera 
house.  The  feature  of  the  WEAF 

hookup  that  seems  to  enjoy  the 
widest  popularity  with  the  older, 

quieter,  stay-at-home  type  of  lis- 
tener is  the  Eveready  Hour — 

those  veterans  of  the  air,  who 
from  the  beginning  have  adhered 

almost  exclusively  to  the  contin- 

uity program — presenting  in  a 
tabloid  setting  a  concert  usually 
embracing  music  of  the  type  that 

appeals  to  the  home-loving,  less 
sophisticated  mind.  Thus  it  is 

that  hours  such  as  the  "Golden 

Wedding"  have  been  repeated 
several  times  in  response  to  lis- 

teners' requests.  This  versatile 
group,  in  addition  to  Max  Jacobs 
and  his  Salon  Orchestra,  includes 
such  well-known  entertainers  as 
Betsy  Ayres,  Rose  Bryant, 
Charles  Harrison,  Wilfred  Glenn, 

and  many  other  artists  who  are 
featured  in  special  programs.  We 
still  contend,  after  almost  two 
years,  that  our  favorites  among 
the  many  Eveready  hours  we 
have  heard  are  those  put  on  by 
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Red  Christianson,  the  sea-going 
taxi-driver  who  got  himself  ship- 

wrecked on  Galapagos,  and  the 
vivid  extracts  given  by  Merien 

Cooper  from  his  book,  "Grass." We  know  of  no  sincere  lover 

of  good  music  among  our 
radio  friends  who  does  not  place 
the  A.  &  P.  Gypsies  at  the  very 

top  of  his  list  of  radio  favorites — 
for  from  the  very  beginning  of 
the  broadcasting  of  this  feature 

their  standard  has  been  excep- 
tionally high.  Under  the  leader- 

ship of  Harry  Horlick,  this  or- 
chestra has  been  specially  noted 

for  its  artistic  rendition  of  little- 
known  compositions — many  of 
foreign  origin.  Whether  them- 

selves of  that  mystic  elusive  band 

that  follows  the  patter  an — these 
musicians  play  gypsy  and  wild 
Hungarian  melodies,  with  a 
verve  and  abandon  unlike  the 
technique  of  any  other  group  we 
have  heard  either  on  the  air  or 
the  concert  stage.  When  they  do 

interpret  any  familiar  composi- 
tion, there  seems  to  be  some  mys- 

terious virtue  in  their  strings  that 
sets  their  rendition  apart,  and 

causes  us  to  feel  that  we  are  hear- 
ing it  for  the  first  time.  It  is  to 

be  hoped  that  another  season  the 
sponsors  of  this  program  will  use 
more  than  a  six-station  hookup, 
as  this  feature  would  be  gladly 
welcomed  in  any  home  where 
there  is  an  appreciation  of  good 
music. 

The  Silvertown  Cord  Orchestra 
also  can  be  rated  almost  as  a 

pioneer  in  this  class  of  entertain- 
ment, and  since  like  the  Eveready 

Hour  it  goes  out  over  a  lengthy 
hookup,  it  enjoys  a  widespread 
popularity.  Here  again,  there 
was  no  experimenting  with  ama- 

teur or  second  rate  talent.  Joseph 
Knecht,  long  and  favorably 
known  as  the  leader  of  the  Wal- 

dorf-Astoria Orchestra,  has  been 
its  head  since  its  inception,  and 
last  spring  resigned  his  hotel 
position  to  devote  all  his  time  to 
his  broadcasting  duties.  This 
feature  illustrates  the  remarkable 

result  of  an  idea,  probably  con- 
ceived by  some  bright  young 

man  at  WEAF,  for  the  myste- 
rious singer  introduced  in  this 

hour  as  the  "Man  in  the  Silver 
Mask"  has  possibly  achieved  a 
wider  publicity  than  others  who 

(Please  turn  to  page  UU) 
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Radio  Prophecies  from  Viewpoint  of 
Prophesee 

Seers  Have  Hard  Time  in 

Keeping  Ahead  of  Radio 

RADIO  prophets  ha
ve  tried 

hard  to  keep  one  jump 
-  ahead  of  the  radio  in- 

ventors. 

Six  or  seven  years  ago,  they 
were  telling  us  that  in  another 
decade  we  would  receive  con- 

certs, lectures  and  news,  by 
radio,  right  in  our  own  homes. 
If  they  had  stopped  prophesying 
long  enough  to  listen  in,  they 
might  have  heard  music  in  the 
air  right  then,  for  experimental 
broadcasts  began  just  as  soon  as 
our  government  lifted  the  war- 

time ban  from  transmitting  sta- 
tions. 

And  now  see  what  we  have — 
so  many  broadcasts  that  we  re- 

ceive three  or  four  programs  at 
once,  sometimes,  in  spite  of  all 
the  selectivity  in  the  radio  ad- 
vertisements. 

As  soon  as  broadcasting  was 
on  a  firm  foundation,  the  pro- 

phets- talked  about  the  increas- 
ing distances  over  which  radio 

communication  would  be  pos- 
sible in  another  decade.  Con- 
tinent would  speak  to  continent, 

and  the  islands  of  the  sea  would 
lose  their  isolation  and  be  linked 
with  the  centers  of  population. 
That  began  to  happen  before 
most  of  the  prophets  were  wise 
to  it.  In  1915,  the  Navy  radio 
station  at  Arlington  transmitted 
the  voices  of  officials  to  the  Eif- 

fel Tower  in  Paris,  and  to  a  sta- 
tion in  Hawaii,  but  it  was  too 

expensive  to  try  every  day.  Five 
years  later,  a  Boy  Scout  speak- 

ing from  his  amateur  station  in 
New  Jersey  was  heard  in  Scot- 

land. He  used  only  1,000  watts 
of  power  which,  if  I  remember 
correctly,  was  one  per  cent  of 
the  rated  power  of  the  Arlington 
station.  During  the  past  year, 
stations  have  been  heard  across 
oceans  so  frequently  that  soon 
the  public  will  be  demanding 
something  with  more  of  a  thrill 
in  it. 

When    it    comes    to    dot-and- 
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dash  messages,  fifteen-year-old 
boys  are  building  sending  and 
receiving  sets  in  America  that 
keep  them  in  touch  with 
Australia  and  other  points  on 
the  opposite  side  of  the  earth. 
Even  for  the  amateurs,  radio  is 
world-wide,  and  the  commercial 
stations  are  handling  millions 
of  words  of  transoceanic  traffic 

monthly,  so  reliably  that  Amer- 
ican business  men  can  transact 

in  China,  today,  any  business 
that  could  be  handled  by  tele- 

graph if  China  were  as  near  as 
Canada. 

The  kick  of  newness  has  gone 
from  the  transmission  and  re- 

ception by  radio  of  anything 
that  can  be  heard.  Now,  the 
prophets  have  been  busy  for 
some  time  foretelling  the  day 
when  we  shall  receive  heat, 
light,  power,  motion  pictures 
and  intimate  glimpses  of  the 
person  at  the  other  end  of  the 
conversation,  by  radio.  The 
fellow  who  is  in  the  habit  of 
telephoning  from  his  bath  tub 
may  be  in  hot  water  in  more 
ways  than  one. 

The  actual  accomplishments 
of  radio  are  so  marvelous  that 
we  are  ready  to  believe  almost 
anything.  But,  supposing  there 
should  be  a  doubting  Thomas 
among  the  prophesees  to  whom 
the  prophesiers  are  prophesying, 
what  actual  foundation  in  fact 
could  be  shown  him  for  the  hope 
that  radio  is  to  become  a  sort  of 

general  delivery  wagon  for  ev- 
erything but  clothing,  boots, 

shoes,  hats,  caps  groceries  and 
general  merchandise?  Prophets 
have  a  way  of  throwing  out 
statements  in  a  large  and  gen- 

eral way  without  going  very 
much  into  detail  as  to  the  means 
by  which  their  prophecies  are 
coming  to  pass.     Some  of  them 

may  know  more  than  they  tell, 
as  in  the  case  of  an  inventor  who 
has  his  invention  practically 
ready  for  the  market  and  makes 
a  prophecy  merely  for  its  pub- 

licity value.  Others  predict 
things  that  a  mere  layman,  hav- 

ing only  such  information  as  can 
be  found  in  books,  finds  it  hard 
to  believe. 

Small  Power  Delivered 

RADIO  waves,  it  will  be remembered,  deliver  very 
slight  amounts  of  energy  when 
brought  into  a  receiving  station. 
It  costs  one  hundred  dollars  an 
hour  to  operate  an  average 
broadcasting  station,  but  that  is 
not  all  spent  for  power.  A 
large  proportion  of  it  goes  for 
salaries,  rentals  and  expenses 
such  as  are  incurred  in  other 
lines  of  business.  The  amount 
of  energy  radiated  from  the 
antenna  seldom  is  more  than  five 

kilowatts.  (An  ordinary  one- 
family  house  will  use  from  ten 
to  twenty  kilowatt  hours  of  cur- 

rent in  a  month,  for  lighting) . 
Some  scientist  has  figured  out 
that  only  about  three-trillionths 
of  the  energy  from  a  broadcast- 

ing station  is  picked  up  by  any 
one  receiver.  Somehow,  after 
sawing  and  splitting  the  wood 
that  is  at  the  moment  burning 

in  my  stove,  and  after  consider- 
ing the  energy  put  forth  by  the 

sun  and  by  the  chemicals  in  the 
earth  to  produce  the  tree  from 
which  the  wood  came,  I  cannot  see 
myself  picking  out  of  the  ether 
enough  energy  so  that  I  can  junk 
the  stove  and  save  my  back  the 
wear  and  tear  of  cutting  and 
carrying  in  fuel. 

As  to  light,  we  are  so  ac- 
customed to  receiving  a  suffi- 

cient quantity  of  that  from  a  dis- 
tance, by  the  way  of  wires, 

that  it  is  not  so  difficult  to 
imagine  eliminating  the  wires 
and  gathering  it  from  the  ether. 

(Please  turn  to  page  42) 
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Plate  Power  Supply  Uses  the 
New  Raytheon  Tube 

Clough   Filter    Seems    Ad- 
vance In  Hum  Elimination 

By  McMURDO  SILVER 

IT  IS  VERY  interesting,  in- deed, to  consider  that  of  the 
entire  myriad  of  B  power 

supply  sets  and  B  battery  elimi- 
nator designs  which  have  made 

their  appearance  since  the  ad- 
vent of  the  justly  famous  Ray- 

theon and  Rectron  tubes  which 
made  them  possible  from  the 

broadcast  listener's  point  of 
view,  an  almost  identical  stand- 

ard of  design  has  been  adhered 
to  with  practically  uniform  ex- 

ecution for  every  different  type. 
Basically,  all  supply  systems 

designed  to  furnish  power  for 
the  radio  receiver  from  the 
house  lighting  mains  consist  of 
four  units  into  which  component 
parts  may  be  very  easily  segre- 
gated. 
The  first  section  of  every 

eliminator  is  the  power  trans- 
former which  serves  to  take  the 

requisite  power  from  the  house 
lighting  circuit  to  which  it  is 
connected  and  step  it  up  to  the 
value  which  will  be  required  by 
the  radio  receiver,  plus  the  addi- 

tional amount  necessary  to  over- 
come the  losses  inherent  in  the 

transformer  itself,  the  rectifier 
device,  and  the  filter  system. 
Connected  to  the  transformer  is 
the  second  unit,  the  rectifying 
device — in  the  cases  under  con- 

sideration a  Raytheon  or,  as  an  al- 
ternative, a  Rectron  tube.  These 

tubes  serve  to  convert  the  alter- 
nating current  output  of  the 

transformer  to  a  direct  current 
of  a  comparatively  uneven  or 
pulsating  nature.  In  such  a 
state,  this  direct  current  could 
not  be  applied  directly  to  the  re- 

ceiver without  the  same  un- 
pleasant hum  drowning  out  all 

but  the  strongest  signals  which 

The  assembled  unit  is  shown  in  the  above  photograph 

would  be  present  were  the  re- 
ceiver to  be  connected  directly 

to  the  lighting  line. 
Therefore,  the  third  section, 

(the  filter)  is  used  to  smooth  out 
this  pulsating  direct  current  to  a 
substantially  smooth  continuous 
direct  current,  the  nature  of 
which  is  similar  to  that  of  the 
current  obtained  from  ordinary 
B  batteries  except  that  it  does 
not  diminish  over  a  period  of 
time  as  does  the  battery  current 
as  a  result  of  chemical  deterior- 
ation. 
The  voltage  obtained  from 

the  system,  so  far,  is  consider- 

ably in  excess  of  that  required 
for  the  operation  of  all  receiver 
circuits  excepting  only  the  pow- 

er amplifier,  or  audio  amplify- 
ing tube,  which  requires  from 

135  to  300  volts.  Therefore  the 
fifth  section  (a  voltage  regu- 

lator) consisting  of  various  re-' 
sistances  and  condensers,  is  em- 

ployed to  cut  down  this  high 
voltage,  where  necessary,  to  the 
requisite  value  for  detector  and 
radio  frequency  amplifier  tubes. 
Such  a  power  supply  has  a  pro- 

nounced advantage  in  that  the 
voltage  is  practically  constant 
and   the    life    almost    unlimited 
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using  the  Raytheon  tube  which 
has  no  filament  to  burn  out. 

Only  Two  Types 

THIS  peculiar  similarity  of  all 
current  supply  sets  is  prob- 

ably due  to  the  scarcity  of  rec- 
tifying devices  available — the 

Raytheon  and  Rectron  tubes  be- 
ing the  only  good  ones  in  com- 

mon use.  Yet  the  real  reason 
is  the  filtration  problem,  for  in 
every  single  supply  system  com- 

mercially available  or  recom- 
mended in  magazines,  but  one 

type  of  filter  will  be  found — 
the  so-called  "brute-force"  type, 
aptly  named,  as  no  selective  ef- 

fort is  made  in  it  to  eliminate 
the  undesired  frequencies,  but, 
rather,  to  choke  down  the  en- 

tire group  by  a  high  value  of 
inductance  and  capacity — large 
enough  to  cut  down  the  funda- 

mental hum,  and  far  larger  than 
is  necessary  to  eliminate  har- 

monics of  the  fundamental. 
It  is  the  purpose  of  this  paper 

to     describe     a    power    supply 

recently  developed  which  is 
unique  in  that  it  presents  for  the 
first  time  in  supply  set  design  an 
absolutely  new  principle  of  fil- 

ter construction — new  not  mere- 
ly to  supply-sets,  but  to  the  elec- 

trical art  as  a  whole.  While  it 

is  possibly  premature  to  pre- 
dict the  future  of  this  system,  it 

seems  safe  to  assume  that  the 
Clough  filter,  as  it  is  known,  will 
gradually  revolutionize   B   sup- 

Par  ts  Needed 

1 — S-M  No.  330  power  trans- 
former 

1 — S-M  No.  331   Unichoke 
1 — S-M   No.   332  condenser  bank 

1 — Raytheon   BH   tube 
1 — S-M  No.  511   tube  socket 
2 — Resistances 

1 — 10,000  ohm  resistance  with clips 

1 — Bakelite  terminal  panel  with 
four  binding  posts 

1 — Steel  sub-base,  6  J£  "x7  Yz  ", 
with  turned  edges 

1 — Coil  hook-up  wire 

331 

0 0 
V s Z               I 

330 
D C 

This  is  a  pictorial  layout  of  the  power  supply  device  described. 
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ply  design  for  thoroughly  prac- 
tical reasons,  which  will  be  evi- 
dent after  a  consideration  of  the 

facts  set  forth  in  this  paper. 
Shown  in  Photo 

THIS  entire  supply  set  is  illus- trated in  the  accompanying 
photo,  and  is  seen  to  consist  of 
three  black  enameled  steel  cases 
mounted  on  a  rectangular  steel 
sub-base  which  also  carries  a 
tube  socket  for  the  rectifier 
tube,  a  control  panel  equipped 
with  voltage  regulating  resis- 

tances and  output  binding  posts, 
and  the  necessary  wiring. 

In  the  pictorial  diagram  ap- 
pears the  representation  of 

the  power  transformer,  provid- 
ed with  a  primary  winding  ter- 

minating in  a  cord  and  plug  to 
be  inserted. in  a  light  socket  or 
wall  receptacle  of  any  home  or 
building  supplied  with  110  volt, 
60  cycle  alternating  current. 
This  transformer  also  contains  a 
low  voltage  winding  capable  of 
supplying  7.5  volts  at  1  ampere 
or  more  for  filament  lighting 

purposes.  A  high  voltage  sec- 
ondary is  provided  to  supply  the 

rectifier  tube,  consisting  of  two 
300  volt  windings  in  series. 

A  special  electrostatic  shield 
is  inserted  between  primary  and 
secondary  windings,  thus  elimi- 

nating much  common  line  noise 
that  would  get  through  to  the 
radio  set  with  ordinary  trans- 

formers. This  shield  also  elimi- 
nates the  antenna  effect  of  the 

everyday  lighting  line,  which 
tends  to  pick  up  radio  signals, 
as  well  as  carry  undesired  noises 
emanating  from  motors,  flasher- 
signs,  X-ray  machines,  and  other 
power  equipment  operated  from 
it  into  the  set. 

The  voltage  regulation  of  the 
transformer  is  nearly  perfect; 
that  is,  the  voltage  will  remain 
constant  regardless  of  the  cur- 

rent drawn  from  it,  over  the 
ranges  used  in  the  largest  re- 

ceivers. One  very  interesting 
feature  is  the  fact  that  if  the 
supply  set  operated  by  this 
transformer  is  left  permanently 
turned  on,  but  without  the  radio 
receiver  operating,  the  house 
current  drawn  will  be  less  than 
one-fortieth  of  an  ampere !  Fur- 

ther, its  normal  rating  is  85 
miliamperes. 

(Please    turn   to   page   40) 
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Power  Amplification  for 
Best  Quality 

Bass    Notes    Require    More 
Energy  Than  Upper  Register 

POWER  amplification  i
s  the 

increase  of  the  strength 

of  radio  reception,  with- 
out distortion,  through  the  use 

of  larger  capacity  tubes,  cap- 
able of  handling  many  times  the 

volume  of  the  tubes  ordinarily 
employed. 

"But,"  you  may  say,  "my  set 
has  plenty  of  volume  as  it  is, — 
more,  in  fact,  than  I  can  listen 
to  in  comfort;  and  the  quality 
is  excellent." 
Power  amplification  has  a 

much  more  important  function 
than  merely  to  increase  volume. 
It  gives  the  set  power  to  re- 

produce the  heavier  tones  and 
overtones  which  cannot  find 
release,  even  at  moderate 
volume,  through  the  customary 
method  of  amplification.  Power 
amplification  gives  radio  repro- 

duction the  fullness  of  a  third 
dimension,  reproducing  every 
sound  from  the  highest  treble 
to  the  deepest  bass  of  the  broad- 

cast program  with  almost  un- 
believable realism. 

If  driving  a  car  were  narrow- 
ed down    to    moving  smoothly 

By  J.  E.  COOMBES 

along  a  level  paved  road  at  a 
speed  of  not  more  than  thirty 
miles  an  hour  we  could  get 
along  with  much  less  power 
than  the  average  car  possesses. 
But  there  are  times  when  we 

need  a  good  pick-up,  there  are 
occasional  steep  hills  and  mud 
holes  or  sand  pits  that  require 
many  times  the  power  used  in 
the  normal  run.  We  do  not 
make  a  practice  of  traveling 
through  traffic  at  60  miles  an 
hour,  but  there  are  times  when 
we  need  that  power. 

If  radio  reception  were  put  to 
no  greater  task  than  reproduc- 

ing the  music  of  the  violin, 
power  amplification  would  be 
unnecessary.  There  are  times, 
however,  when  broadcast  repro- 

duction demands  many  times 
the  power  consumed  in  duplicat- 

ing the  music  of  the  original 
violin. 

More  Energy 

IT  is  not  difficult  to  appreciate 
the  fact  that  the  beat  of  a 

drum  or  the  deep  vibrations  of 
the  pedal  diapason  of  the  organ 
require  a  much  greater  expendi- 

ture of  mechanical  energy  than 
does  the  bowing  of  a  violin  or 
the  playing  of  a  flute.  Likewise 
it  is  easy  to  understand  that  the 
consumption  of  electrical  energy 
must  be  proportionate  to  the 
mechanical  energy  expended. 
A  radio  tube  with  capacity 
just  sufficient  to  amplify  com- 

fortably the  music  of  a  violin 
cannot  be  expected  to  do  justice 
to  the  tones  of  the  heavier  bass 
instruments. 

The  development  of  the  U.  X. 
210  and  C.  X.  310  power  ampli- 

fying tubes  has  meant  much  in 
the  advancement  of  quality  re- 

production. The  standard  am- 
plifying tubes  in  common  use  to- 

day—the U.  X.  201-A  and  C.  X. 
301-A — have  a  maximum  undis- 
torted  power  output  of  .015 
watts  when  operated  at  the 
normal  of  90  volts  on  the  plate. 
The  undistorted  power  output 
of  the  power  tubes  mentioned 
above  is  much  greater, — meas- 

uring 1.54  watts,  or  more  than 
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In  this  picture  is  shown  the  power  amplifier  described  by  Mr.  Coombes. 

100  times  the  output  of  the 
ordinary  amplifying  tube.  This 
is  sufficient  to  amplify  the  music 

of  any  broadcast  program  with- 
out tube  distortion  or  sacrifice 

of  bass  notes. 

Operates  From  Light  Circuit 

A  TUBE  producing  so  much 
more  power  necessitates  the 

use  of  more  power  to  operate  it. 
These  power  tubes  require  the 

special  voltages  of  7!/2  on  the 
filament  and  425  on  the  plate 
for  maximum  results.  Batteries, 
to  supply  the  current  of  proper 

values,  would  be  so  costly,  in- 
convenient, and  bulky  as  to 

make  their  use  prohibitive.  The 

Thordarson  power  supply  trans- 
former R-198  furnishes  the 

proper  values  of  current  for 
both  plate  and  filament  of  this 
power  tube. 

The  current  for  the  plate  is 
rectified  from  A.  C.  to  D.  C. 

through  the  RadiotronU.  X.216- 
B  tube  designed  for  this  pur- 

pose, after  which  it  is  "ironed 
out"  through  the  usual  filter  cir- 

cuit of  condensers  and  chokes. 

One  very  convenient  feature 

of  the  Thordarson  power  ampli- 
fier is  the  use    of    the    voltage 

regulator  tube,  U.  X.  874,  which 
eliminates  all  controls,  making 

manual  voltage  regulation  un- 
necessary. This  makes  it  pos- 

sible to  put  the  amplifier  in  the 
battery  compartment,  out  of  the way. 

Receiver  B  Supply 

IN  ADDITION  to  serving  as 
the  supply  for  the  power 

tube,  the  complete  assembly 
shown  in  sketch  (G)  also 
provides  the  proper  values  of 
B-voltage  to  take  care  of  the 
needs  of  the  entire  receiver, 
furnishing  45  volts  for  the  plate 
of  the  detector  tube  and  90  volts 

for  the  stages  of  ordinary  ampli- 
fication. This  B-elimination  fea- 

ture operates,  as  does  the  ampli- 
fier itself,  with  no  internal  hum 

or  other  noises.  It  would  be 
well  for  the  man  contemplating 
the  construction  or  purchase  of 
a  B-eliminator  alone  to  bear  in 
mind  the  great  advantage  of  the 

combination  of  power  amplifica- 
tion with  B-elimination  which 

this  circuit  affords  him  at  but  a 
slight  increase  in  cost. 

Installation 

THE  combined  pictorial   dia- 
grams   )G)    and    (H)    illus- 

trate a  lay-out  that  can  be  fol- 
lowed by  the  most  inexpe- 
rienced novice  in  radio  affairs. 

Sketch  (G)  represents  the 
power  unit  for  the  U.  X.  210 
tube  and  the  B-supply  for  the 
entire  receiver. 

Sketch  (H)  represents  the 
stage  of  power  amplification 
(transformer  coupled),  which 

may  be  built  either  with  the  sup- 
ply unit  or  installed  in  the  re- 

ceiver itself  by  converting  the 
last  audio  stage  to  conform  with 
this  diagram. 

CAUTION.  Before  laying  out 
your  apparatus  or  beginning 
your  wiring  remember  that  you 
are  dealing  with  alternating 

current  voltages  up  to  500, — 
strong  enough  to  give  a  very  un- 

comfortable shock  to  the  un- 
wary. Use  rubber  covered  wire 

or  bus  bar  wire  covered  with 
rubber  tubing  when  connecting 
up  the  amplifier. 

Mounting  Condensers 

WHERE  space  permits  it is  advisable  to  follow  the 
layout  of  the  accompanying 

sketches.  If  space  for  this  ar- 
rangement is  not  available, 

much   room    may   be   saved    by 
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mounting  the  condensers  under 
the  chokes.  The  three  high 
voltage  condensers  of  the  power 
supply  (Sketch  G)  may  be 
placed  side  by  side  with  their 
cases  touching.  If  all  four  high 
voltage  condensers  are  grouped 
together,  or  if  the  apparatus  is 
mounted  on  a  metal  base  plate, 
insulate  the  case  of  the  con- 

denser of  the  power  amplifier, 
(sketch  H)  from  the  cases  of  the 
other  high  voltage  condensers. 
The  purpose  of  this  is  to  prevent 
the  60  cycle  hum  of  the  light  cir- 

cuit from  being  inducted  into 
the  power  amplifier  itself. 

To  further  prevent  any  induc- 
tive pick-up  in  the  power  ampli- 

fication stage,  it  is  advisable  to 
twist  the  iy%  volt  filament  leads 
of  the  U.  X.  210  and  the  U.  X. 
216-B  tubes.  These  are  the 
leads  extending  from  either  end 

of  the  transformer  (R-198). 
The  8,000  ohm  resistor  be- 

tween the  (power)  B  tap  and 
the  90  volt  B  tap  should  always 
have  a  capacity  of  not  less  than 
15  watts  continuous  duty  rating. 
The  Ward  Leonard  Company 
make  such  a  resistor  which 

mounts  conveniently  into  a 
standard  electric  lamp  socket. 

The  10,000  ohm  resistor,  des- 
ignated as  No.  1,  is  of  the  proper 

value  for  supplying  one  tube 
(detector)  with  45  volts  on  the 

plate.  If  45  volts  B-supply  is 
desired  for  more  than  one  tube, 
it  is  necessary  to  decrease  the 
resistance  with  the  increase  in 
the  number  of  tubes  used.  Some 

sets,  particularly  superheter- 
odynes, use  45  volts  as  the  B- 

supply  for  five  and  six  tubes.  In 
this  case,  a  2,000  ohm  resistor 
should  be  used  as  No.  1. 

Impedance  Coupling 

SKETCH  (F)  illustrates  the 
method  of  installing  power 

amplification  with  the  Auto- 
former  coupled  amplifier.  The 

step-up  impedance  coupling  of 
the  Autoformer  gives  equal  at- 

tention to  every  note  in  the  mu- 
sical scale,  and  when  this  coup- 
ling method  is  used  with  tubes 

capable  of  carrying  the  bass 
notes,  the  resulting  reproduction 
is  nothing  short  of  astounding. 

CAUTION:  It  is  ahvays  wise 
to  bear  in  mind  the  high  voltage 
of   this   instrument.     Never   at- 

Pleas. 

Parts  Required 
Sketch  (G) 

1  Thordarson     power     supply 
transformer  (R-198) 

2  Thordarson  chokes,  30  hen- 
ries, (R-196) 

3  2-Mfd.  Dubilierhigh  voltage 
condensers.  (Not  less  than 
600  volts  normal  load  and 
1500  volts  D.C.  flash  test.) 

2  1-Mfd.  condensers  (standard 
by-pass  type) 

1  4-Mfd.  condenser  (standard 
by-pass  type) 

1  8000-ohm  resistor  (capacity 
to  carry  40  milliamperes. 
Ward  Leonard) 

2  Allen    Bradley    10,000    ohm 
resistors  (grid  leak  type) 

1  Allen     Bradley     1000     ohm 
resistor    (capacity  to  carry 
25  M.  A.  current) 

1  U.  X.  216-B  or  C.  X.  316-B 
rectifying  tube 

1  U.  X.  874  or  C.  X.  374  volt- 
age regulator  tube. 

2  Standard  tube  sockets. 
Sketch  (H) 

1  Thordarson  R-200  amplify- 
ing transformer. 

1  Thordarson  choke,  30  hen- 
ries, (R-196). 

1  2-Mfd.  high  voltage  con- 
denser (same  specifications 

as  above). 

1  U.X.  210  or  C.X.  310  power 
amplifying  tube. 

1   Standard  tube  socket. 

tempt  to  make  adjustments  or 
touch  the  apparatus  unless  the 
light  sivitch  is  turned  off. 

The  assembly  of  this  power 

amplifier  and  B-supply  is  sim- 
ple. The  only  tools  necessary 

are  a  soldering  iron,  a  pair  of 

pliers,  a  screw-driver  and  a 
small  drill.  Following  the  above 
instructions,  and  using  quality  a 
apparatus,  you  will  be  able  to 
build  this  amplifier  in  an  eve- 

ning's time, — and  at  last  you 
will  realize  full  reproduction. 

Greater  Distance 
Finer  Selectivity 
Greater  Power 

with 

Jf  PR©  C@|l m1         SUPER-SENSITIVE  ^^5 INDUCTANCE  UNITS 

TUNED  RADIO  FREQUENCY  KIT 

$12.00 Replace  your  present  induct- ances with  this  Aero  Coil  Tuned 
Radio  Frequency  Kit.  It  will 

positively  improve  the  perform- 
ance of  your  receiver.  Special 

patented  Aero  Coil  construc- 
tion eliminates  radio  frequency 

losses.  You  will  notice  instant- 
ly, a  tremendous  improvement 

in  volume,  tone  and  selectivity. 

This  kit  consists  of  three 
matched  units.  The  antenna 
coupler  has  a  variable  primary. 
Uses  .00035  condenser.  Coils 
are  uniformly  air  spaced.  No 
dope  is  used.  Consequently 
they  tune  into  resonance  on  a 
"knife's  edge." 
FREE  with  each  kit 

Eight  page  color  circuit, 
layout  and  instruction  sheet 

for  building  the  super-sen- 
sitive 5  tube  Aerodyne  Re- 
ceiver packed  with  each  kit. 

Get  yours  TODAY  from 
your  nearest  dealer 

AERO   PRODUCTS,    Inc. 

Dept.  106 
1772  Wilson  Ave.,      Chicago,  111. 

Figure  1  shown  in  the  blue- 
prints is  the  Golden  Rule  re- 
ceiver recently  described  in  this 

magazine.  It  is  shown  with  this 
aricle  to  show  the  conventional 

transformer  coupled  amplifica- 
tion. Any  good  power  supply 

device  can  be  used  with  this  re- 
ceiver, and  if  desired  a  UX  210 

may  be  used  in  the  last  stage 
if  proper  change  is  made. 
-mention  Radio  Age  when  -uniting  to  advertisers 

|Cf  A  Uplift  We  want  to  hear 
■»HUIW  from  hard-hitting 

radio  dealers  operating  live-wire 
stores  who  want  to  make  the  best 
jobber  connection  in  America. 

DEALERS 
Our  eight  big  warehouses  furnish  you 

WANTED 
Ask  for  L  1006 

wakem  &  Mclaughlin,  inc. 
225  E.  ILLINOIS  STREET,  CHICAGO,  ILL. 
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KYW  First  Crystal  Control  Set 
West  of  Pittsburgh 

(Continued  from  page  H) 

mental  of  the  crystal  which  os- 
cillates at  560  kc.  This  energy 

is  led  from  the  crystal  oscil- 
lator through  the  successive 

power  amplifier  stages  into  the 
antenna  system. 

Direct  current  milliammeters 

for  the  plate  circuits ;  radio  fre- 
quency ameters  for  r.  f.  section 

of  the  plate  circuits  and  the 
tank  circuit  meters  are  all  laid 
out  on  the  panels  as  shown  in 
the  photographs. 

Although  small  power  crystal 
operation  is  practically  identi- 

cal in  operation,  yet  in  the  new 
KYW  outfit  it  becomes  quite 
necessary  to  insure  against 
much  greater  stresses  than  are 
encountered  in  amateur  or  low 

power  crystal  operated  trans- 
mitters. Condensers  have  to  be 

generously  spaced  between 
plates;  choke  coils  have  to 
stand  high  voltages,  and  all  ap- 

paratus designed  to  give  a  wide 
margin  of  safety  in  operation. 

On  account  of  the  amplifica- 
tion at  the  fundamental  it  is 

necessary  to  neutralize  between 
stages  to  prevent  feedback.  In 
this  particular  set  tubes  of  the 
same  size  as  those  in  the  set  are 
used  as  dummies  to  supply  the 
necessary  neutralization. 

In  the  photograph  at  the  top 
of  page  27  is  shown  the  front 
view  of  the  crystal  transmitter, 
starting  with  the  5  watt  crystal 
stage  at  the  extreme  right,  then 
the  714  watter,  then  a  250  watt 
tube  and  on  the  left  the  500 
watt  stage  consisting  of  two 
quarter  kilowatt  tubes  paral- 

leled. Starting  switches  and 
tuning  controls  are  mounted  on 
the  lower  sections  of  the  panel. 

The  lower  photograph  shows 
a  rear  view  of  the  crystal  oper- 

ated set  and  gives  an  idea  of  the 
placement  of  the  plate  circuit 
inductances,  chokes,  condensers 
and  resistances.  At  the  present 
time  the  set  is  in  operation  from 
the  crystal  5  watt  stage  as  far 
as  the  500  watt  stage,  but  fur- 

ther installation  work  and  de- 
velopmental tests  are  yet  to  be 

made  on  the  ten  kilowatt  stage 
before  it  is  finally  put  on  the 
air. 

F.  A.  H. 

A  Shielded  Short  Wave  , 
Wavemeter 

(Continued  from  page   13) 

can  calibrate  your  wave  meter 
within  less  than  y2  of  1% — it 
requires  care  to  do  it.  For  ex- 

treme accuracy,  using  this  meth- 
od, the  wave  meter  should  stop 

oscillation  in  the  receiver  with  a 
change  in  the  dial  setting  that  is 
no  greater  than  the  width  of  the 
line  that  indicates  the  degree  on 
the  dial. 

For  use  in  checking  your 
transmitter,  a  small  flashlight 
lamp  may  be  used  with  just 
one  turn   of  wire    (No.    16   for 

The  Magazine  of  the  Hour 

mechanical  strength) ,  about 
three  inches  in  diameter.  (See 
page  38  August  Radio  Age  Fig. 
3-B).  When  the  wave  meter  is 
in  resonance  with  the  transmit- 

ter the  lamp  will  light.  It 
should  be  held  about  two  inches 
from  the  wave  meter  coil.  An- 

other way  is  to  watch  the  mil- 
liammeter  in  the  plate  circuit  of 
the  transmitter.  When  reson- 

ance is  obtained,  the  milliam- 
meter  will  show  a  slight  increase 
in  plate  current.  The  antenna 
ammeter  is  still  another  good  in- 

dicator— when  resonance  is  ob- 
tained the  antenna  ammeter  will 

show  a  decrease  in  current. 

Coil  Winding Data  (Karas) 

Coil  No. No.  of  turns Wavelength  range 
in  meters 

B-l 3 10  to  24- 

B-2 7 
21  to  49 

B-3 
17 

40  to  100 
Coil  Winding  Data  (Cardwell) 

Coil  No. No.  of  turns Frequency  range  in 
kilocycles 

A-l 
3 10,500  to  28,300 

A-2 
7 5,000  to  15,000 

A-3 16 2,500  to     7,500 

A  Grid  Meter  Driver 
(Continued  from   page   9) 

the  usual  manner  and  adjust  to 
zero  beat.  Set  up  the  driver 
one  or  two  rooms  away  from  the 
receiver.  This  will  be  loud  and 
can  be  heard  on  a  loud  speaker. 
Adjust  the  driver  to  zero  beat 
with  the  receiver  (the  driver 
will  have  to  be  removed  from 
the  receiver  until  its  energy  is 
weak  in  order  to  prevent  the  re- 

ceiver tube  from  blocking) 
couple  a  wavemeter  to  the 
driver,  loosely,  and  find  reson- 

ance by  the  dip  of  the  grid 
meter.  This  setting  of  the  wave- 

meter will  be  the  setting  for  the 
standard  frequency  being  re- 

ceived. With  the  grid  dip 
meter  included  in  the  driver  cir- 

cuit, a  wavemeter  or  other  tuned 
circuit  may  easily  be  calibrated 
without  having  any  form  of 
resonance  indicator  in  the  cir- 

cuit under  measurement.  Due 
to  this  fact  the  driver  is  especial- 

ly adapted  for  the  measurement 
of  the  natural  period  of  choke 
coils  or  other  forms  of  induc- 

tances.    The   coil   may   be  sus- 

pended free  from  the  hand  or 
other  objects  on  a  dry  thread. 
When  coupled  to  the  driver  coil 
the  fundamental  and  the  har- 

monic frequencies  of  oscilla- 
tion will  be  clearly  shown  if 

tuned  across  by  adjusting  the 
driver  condenser. 

Where  direct  coupling  can- 
not be  made  to  a  coil  or  circuit 

to  be  measured,  such  as  some- 
times is  found  within  a  cabinet 

or  surrounded  by  other  ap- 
paratus, the  coupling  may  be 

obtained  by  use  of  a  link  circuit. 
The  link  circuit  may  consist 

simply  of  a  closed  loop  of  in- 
sulated wire  having  two  or  three 

turns  at  each  end  with  the  inter- 
mediate portion  formed  into  a 

twisted  pair.  The  coil  at  one 
end  is  coupled  to  the  driver, 
while  the  coil  at  the  other  end  is- 
coupled  to  the  circuit  to  be 
measured.  The  total  length  of 
the  link  coupling  conductor 
should  not  exceed  y%  wave- 

length. Resonance  will  be  in- 
dicated in  the  same  manner  as 

though  direct  coupling  were 
used. 
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=5°^^  ottriteaders 
THE  material  appearing  under  the  title  "Pickups  and  Hookups  by  Our  . Readers'- inJf  ̂io^toutts 
A  contributed  by  our  readers.  It  is  a  department  wherein  our  readers  exchange  vews  

on  vamusc.rcu. 
and  the  construction  and  operation  thereof.  Many  times  our  readers  disagree  on  ̂ ^^^^ 
should  be  understood  that  RADIO  AGE  is  not  responsible  for  the  views  pres ?^d  herem  *^™w™; 
but  publishes  the  letters  and  drawings  merely  as  a  means  of  permitting  the  fans  to  know  

what  the  otner 
fellow  is  doing  and  thinking. 

POWER  suppl
y  devices  have 

certainly  taken  a  strong 
hold  on  the  popular  mind. 

Despite  this  none  of  the  battery 

companies  are  figuring  on  going 
out  of  business.  There  is  a  vast 

and  yet  undeveloped  field  for  dry 
cell  operation  out  in  the  areas 
where  electricity  is  not  available 

and  while  the  dry  cell  interests 

may  lose  on  their  metropolitan 

they  will  gain  in  their  rural 
business.  Many  of  the  amateurs 

living  in  regions  remote  from 

current  lines  have  done  remark- 
able work  on  transmission  with 

dry  cell  B  batteries;  the  trans- 
mitter in  the  August  issue  of 

Radio  Age  is  an  example  of  what 
could  be  done  with  a  low  power 

set.  In  the  October  issue  we  ex- 
pect to  have  a  full  story  on  the 

conversion  of  9BHX  to  crystal 
control  with  a  small  increase  in 

power. 

JOHN  N.  CANEPA,  Radio  4IY, 
P.  0.  Box  359,  Jacksonville, 

writes  an  interesting  letter  which 

we    are    quoting : — 
"After  reading  your  August 

issue  of  Radio  Age  and  the  ar- 
ticle on  short  wave  sets  which 

said  9BHX  was  tuned  around 
FW,  I  proceeded  to  fish  around 
for  the  station  and  was  sur- 

prised to  hear  a  little  peep  peep. 
Being  that  I  am  not  such  a  fast 
ham  on  the  code  could  not  read 

what  you  were  sending  as  you 
were  going  pretty  fast.  There 
was  considerable  QRM  an  QRN 

but  heard  you  sign  three  differ- 
ent times.  Your  note  is  very 

steady  and  would  be  easy  to 
copy  but  for  interference.  I  am 
using  a  Reinartz  with  two  tubes 

and  have  my  transmitter  all  fin- 
ished and  my  license  too,  but  I 

have  no  power  supply  yet.  In 
fact  the  only  thing  that  keeps  me 
off  the  air  is  the  mazuma   and 

Above  is  shown  the  crystal  controlled  transmitter  of  George  P.  Rankin,  Jr.,  amateur 
station  4BK,  at  Macon,  Ga.,  who  is  doing  consistent  DX  work  with  a  steady  tone  and 
pure  dc  note.  In  the  photograph  the  oscillator  is  on  the  top  shelf,  the  doubler  is  on 
the  second  shelf,  and  the  40  meter  amplifier  on  the  table.  Rankin  tells  us  there  is 

nothing  like  crystal  control  for  the  ham  who  wants  his  signal  to  stay  put 

the  YL's.     Soon  as  I  get  on  the 

air  would  like  to  work  you." 

WITH  the  tendency  of  broad- casters to  shift  wave- 
lengths it  looks  as  if  the  Dial 

Twisters  will  get  nervous  pros- 
tration trying  to  keep  up  with 

the  procession.    If  the  broadcast- 

ers take  wavelengths  which  are 
standard,  that  is  in  10  kilocycle 
separation  between  stations,  the 
log-a-wave  chart  which  we  print 
every  month  will  come  in  handy. 

If  they  take  the  non-standard 
ones  then  the  Dial  Twister  will 

have  to  make  up  his  own  log. 
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WHY  GAMBLE! 
It's  not  worth  it! 

In  every  industry  cer- 
tain names  stand  out  as 

guideposts  for  the  buyer  who 
would  receive  fair  value  for 
his  money. 

The  familiar  B-T  sig- 
nature has  been  a  guide  for 

careful  buyers  since  broad- 
casting began. 

Now  a  B-Power  Unit-- 
without  any  guess-work 
about  its  operation.  There 
are  no  knobs  to  turn.  Fixed 
resistances  enable  the  user 
to  know  at  all  times  the 
exact  voltage  delivered. 

There  is  no  radio  product  in  which  the  user  must  trust  more  to  the 
ability   and   sincerity   of  the   manufacturer   than   B-Eliminators. 
There  is  not  an  element  in  the  construction  of  the  B-T  Unit  for 
which  a  cheaper  substitute  could  not  be  used — nor  is  there  a  step 
in  the  process  of  manufacture  which  could  not  be  done  more  cheaply 
if  price  were  the  principal  consideration. 

This  B-Power  Unit  was  designed  primarily  to  insure  satisfactory 
operation  of  B-T  Counterphase  Receivers.     That  in  itself  is  about 
our  strongest  argument.    It  can  be  used  of  course  with  all  ordinary 
receivers. 

Write  for  circulars  describing  this  product  in  detail. 

If  you  wish  to  read  a  more  complete  discussion 

of  B-Eliminators,  you  will  find  it  in  "Better 
Tuning"  10th  edition. 

Anyone  considering  spending  the  price  of  a 
B-Elimmator  will  be  amply  repaid  for  reading 
the  discussion  on  the  subject  in  "Better 
Tuning."  Other  late  developments  in  Radio 
are  covered  in  this  new  issue. 

Send  10c  for  your  copy  today. 

^remer 
Manufacturing  Co. 
520  So.  Canal  St.,  Chicago,  111 
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NAVAL  officials  are  said  to be  negotiating  with  the  B. 
G.  Corporation  of  New  York  for 
the  use  of  a  device  said  to  elim- 

inate motor  ignition  noises  in 

airplane  radio  receivers.  Dur- 
ing a  number  of  tests,  the  ap- 

paratus appeared  to  eliminate 
the  interference  ordinarily 
caused  by  airplane  motor  igni- 

tion systems,  especially  in  high- 
frequency  and  radio-compass 
work.  This  should  make  for 

improved  short-wave  work  in 
aircraft,  Naval  experts  predict. 

^gk  IF^V-^s5 The  McQuiddy  Press 
announces  the  publication  of 

"HOWDY  JUDGE " 
a  volume  of  dialect  stories  in  char- 

acter— brimful  of  whole- 
some humor. 

By 

GEORGE   D.    HAY 
"The  Solemn  Old  Judge" 

Remember  •    • 
on  your  present  set,  or  the  one  you're  build- 

ing, you  can't  sacrifice  i  he  :td'led  convenience, 
neatness   and    mechanical    superiority    of    the 

TH8   STAN DAJ^S^TCONN ECTOR 

Ask  Your  Dealer 
HOWARD     B.    JONES 

618  S.  Canal  St.                             Chicago,  111. 
Orders  are  being  received  by 

THE  McQUIDDY  PRESS 
110    Seventh    Avenue    North,    Nashville, 
Tennessee.     $1.25  per  copy.     First  issue 

out  August  20. 

Subscribe  to  Radio  Age. 

RADIOMAN  M.  D.  CLARK,  a communication  res  e  r  v  i  s  t 
from  Jacksonville,  Fla.,  won  the 
recent  radio  code  test  in  the 
Seventh  Naval  District  by  copy- 

ing 30  words  per  minute  per- 
fectly. The  prize  was  $10  in 

gold. 

9BHX 
Transmis  si  on 

Operators  at  Station  9B 
HX  located in  the  Radio 

Age   Laboratory,    using  a 
low    power 

crystal     con- trolled    transmitter    on 

42.09    and 40.64    meters, 

report  having  worked  the 
following   stations   during 
the  month  of  July : 

9QZ 

2BUJ 

4BY 6CUA 

6JP 
5  HZ 

1CIB 6AOD 
2MU 7AIB 
8DIA 8PL 
4BK 

2TY 
!        9MO 4JK 9AOT 

2PF 
2CMU 

6KG 
1AOF 9BWX 

60R 9ATV 
4PF 

9AMB 

Please  mention  Radio  Age  when  writing  to  advertisers 
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Do  Not  Throw  Away  B 
Batteries  Too  Soon 

MANY  RADIO  users  seem  to 
labor  under  the  delusion 

that  after  a  set  of  B  batteries 
has  been  in  service  several 

months,  it  is  time  to  expect  poor- 
er results  from  them.  A  night 

or  two  of  poor  reception  due  to 
atmospheric  conditions  fre- 

quently confirms  the  set  owner's 
preconceived  idea  that  his  bat- 

teries are  about  done  for,  and 
out  they  go. 

An  amusing  incident  of  this 
nature  recently  came  to  light  in 
a  mid-western  city.  A  prom- 

inent physician  was  the  proud 

possessor  of  a  "superhet,"  made 
especially  for  him  by  a  local 
radio  expert.  He  powered  it 
with  heavy  duty  B  batteries, 
which,  under  normal  conditions 
of  use,  should  have  run  that 
particular  receiver  about  nine 
months.  After  he  had  used  the 
set  six  months,  he  began  to 

imagine  it  wasn't  working  as 
well  as  it  used  to,  so  he  called 
his  friend  on  the  telephone  and 
tried  to  explain  the  trouble. 
When  the  expert  learned  that 
he  was  still  using  the  original 
"B"  batteries,  he  immediately 
told  the  physician  that  he  need- 

ed new  ones. 
This  physician  has  a  friend 

who  is  connected  with  a  large 
battery  manufacturer  in  that 
city,  and  who  had  furnished  the 
original  B  batteries  for  the 

"super-het."  The  battery  friend 
was  told  of  the  supposed  death 
of  his  batteries  and  was  request- 

ed to  come  around  with  a  new 
set.  Knowing  the  tendency  of 
the  average  set  owner  to  throw 
his  B  batteries  away  too  soon, 
the  battery  man  tried  to  con- 

vince his  friend  that  his  bat- 
teries were  not  at  fault,  but  to 

no  avail.  The  "expert"  had 
diagnosed  the  trouble — by  tele- 

phone— and  the  remedy  was 
clearly  indicated. 

The  battery  man  was  still  un- 
convinced, and  to  prove  his 

point,  he  worked  a  sleight-of- 
hand  trick  on  his  friend.  In- 

stead of  connecting  the  new  bat- 
teries to  the  set,  he  re-connected 

the  old  ones,  and  then  asked  the 
doctor  to  tune  in  and  see  how 
the  set  worked.  He  was  de- 

lighted  with   the   performance. 

The  Magazine  of  the  Hour 

greatly  increases  To  wet 
and  enhances  tone  Quality 

The  Chelsea  Truphonic  Six  utilizes  an  en- 
tirely new  and  different  system  of  audio  am- 

plification— a  system  as  far  in  advance  of 
that  heretofore  employed  as  the  orthophon- 
ic  principle  in  talking  machines  is  superior 
to  former  phonograph  reproduction.  A 
power  tube  may  be  used  in  the  last  stage, 
thus  obtaining  tremendous  amplification. 
Tone  quality  is  stabilized  while  the  whole 
tone  range  is  increased  to  its  full  limits, 
enabling  you  to  enjoy  the  maximum  cap- 

abilities of  the  best  loudspeaker. 
Ask  Your  Dealer  To  Demonstrate  or  Write 

Us  Direct. 
CHELSEA  RADIO  CO.,  Chelsea,  Mass. 

Other    Chelsea  Sees   $26.00   and   $50.00— 
each  a  leader  in  its  class.   Send  for  details. 

^CHELSEA 
Truphonic Six 

.;-Ar^- 
*•  ̂ TJ^VOT1-^ All  the  "trouble"  had  been 

cleared    up. 
The  physician  was  left  under 

the  impression  that  he  was  us- 
ing new  B  batteries,  and  his 

satisfaction  was  complete.  Not 
until  three  months  afterward 
was  he  obliged  to  get  new  ones. 
When  the  hoax  was  explained 
to  him,  he  was  cured.  Here- 

after he  will  not  blame  all  his 
trouble  indiscriminately  on  his "B"  batteries. 

Another  case  illustrating  the 
fact  that  broadcast  listeners  are 

prone  to  throw  their  B  bat- 
teries away  too  soon,  is  that  of  a 

young  amateur  in  central  Mich- 
igan who  recently  built  a  bat- 
tery operated  transmitter.  His 

meagre  funds  were  exhausted 
by  the  purchase  of  the  parts, 
leaving  nothing  for  the  B  bat- 

tery to  run  the  set.  He  accumu- 
lated a  supply  from  batteries 

discarded  by  his  friends  who 
owned  receivers,  and  with  these 

supposedly  "dead"  batteries,  he established  communication  with 
a  fellow  amateur  in  California. 
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Wired  Radio  is  to  Offer 

Competition 

ITiVERYBODY  is  speculating 
_J  these  days  as  to  just  what 

is  going  to  happen  in  the  now 
established  radio  broadcasting 
industry,  which  is  assured  of  a 
permanent  future  due  to  its  great 
following  and  its  commercial 

adaptations.  Will  it  have  a  com- 
petitor  or   become   a  monopoly? 

One  thing  appears  certain, 
there  is  little  liklihood  of  a  radio 

broadcast  monopoly;  too  many 
independent  interests  are  already 
established. 

To  be  sure  the  Radio  Corpor- 
ation now  owns  three  broadcast- 

ing stations,  and  the  General 

Electric  and  Westinghouse  Com- 
panies operate  several  more,  but 

since  the  other  five  hundred  odd 

stations  are  independent,  it  is  dif- 
ficult to  see  how  a  monopoly  could 

be  affected. 

The  Bell  system  has  practical- 
ly withdrawn  from  radio  broad- 

casting; it  has  sold  WEAF  to 
the  Radio  Corporation  and  closed 

Washington's  WCAP,  which  was 
operated  by  the  Chesapeake  and 
Potomac  Telephone  Co.,  a  com- 

pany related  closely  to  the  Amer- 
ican Telephone  and  Telegraph 

Company.  Why  the  telephone 
company  did  this  is  still  some- 

what of  a  mystery,  although  it  is 
understood  that  it  wil  still  lease 
its  telephone  lines  to  connect  the 

Radio  Corporation  and  other 
stations  in  chains  for  their  mu- 

tual cooperation.  One  reason 
why  the  telephone  company  might 

have  seen  fit  to  stop  broadcast- 
ing, is  found  in  the  Dill  and 

White  radio  bills,  which  pro- 
hibit combinations  of  wire,  radio 

and  cable  interests  into  what 

might  be  considered  a  communi- 
cation monopoly. 

Another  reason,  is  because  the 

telephone  company  is  exceeding- 
ly interested  in  the  possibility  of 

broadcasting  over  the  wires  of 
its  great  telephone  net  with  its 
millions  of  subscribers  through- 

out the  country. 

Great  possibilities  have  been 
seen  in  wired  wireless  ever  since 

General  Squier  demonstrated  the 
practicability  in  his  Signal  Corps 
laboratory  about  four  years  ago. 
Wired  Radio  Inc.,  is  one  of  the 
leaders  in  work  along  this  line 

as  far  as  power  lines  are  con- 
cerned. 

An  insulated  pig  tail  connection 
between  the  rotor  and  the  frame 

is  provided. 
Full  ball  bearing  at  one  end 

of  the  rotor  and  a  ball  bearing 
end  thrust  at  the  other  provides 
smoothness  of  movement.  An 
external  brake  holds  the  rotor 
firmly  in  position  and  at  the 

same  time  permits  of  easy  turn- 
ing. The  wide  range  of  capacity 

between  the  minimum  and  the 
maximum  allows  for  tuning  over 
a  broad  band  of  frequencies, 
while  the  straight  frequency 
line  characteristic  of  the  plates 

gives  greater  dial  visibility.  The 
maximum  capacity  is  100  mmfd. 
and  minimum  is  3  mmfd. 

Counterphase  Eight  ' 

Hammarlund  Condenser 
For  Short  Waves 

I0 
1®® 

Vi — 

@1  7/ -j 

iW~ 1&L-41 "Radio  is  still  an  infant." 
"No  doubt   that   is  why  there  are  so 

few  silent  nights." 

The  Hammarlund  Mfg.  Co. 

low  wave  receiving  condenser 

shown  above  is  built  to  over- 
come the  difficulties  in  the  re- 

ception of  wave  lengths  below 
100  meters.  The  plates  are  two 
and  one-half  times  as  far  apart 
as  in  most  receiving  condensers. 

AMONG  the  many  new  fea- -  tures  found  in  the  new 

Bremer  Tully  Counterphase  set 
models  are :  Visual  indicator  for 

wave  length  reading  of  stations 
— individual  calibration  of  each 

receiver — one  station  selector 
and  ultra-selectivity. 

The  Counterphase  circuit  is 
used  with  one  rejector  stage, 
three  tuned  radio  frequency 

stages,  a  detector  and  three 
audio  stages  with  power  tube 
output.  Individual  shielding  of 
radio  frequency  and  detector 

stages.  It  operates  on  short  in- 
door antenna.  Small  panel  con- 
ceals controls  when  set  is  not  in 

use  and  forms  hand  rest  when tuning. 

The  Counterphase  Six  is  the 

same  in  general  design  as  the 

"Eight"  except  for  one  less 
radio  frequency  stage  and  one 
less  audio  stage. 
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Test  Shows  Dielectric  Factor 
of  Halowax 

IN  A  RECENT  issue  of  Radio 
Age,  in  an  advertisement  of 

the  Zenith  Radio  Corporation,  an 
erroneous  statement  was  made 

regarding  the  insulating  prop- 
erties of  Halowax  as  used  in 

paper  and  tinfoil  condensers. 
On  investigation  this  maga- 

zine finds  the  statement  to  have 
been  in  error  and  is  glad  to 
make  this  correction  in  the  inter- 

est of  justice  to  the  Halowax 
Corporation  of  New  York,  manu- 

facturers of  chlorine  substitution 
products  sold  under  the  trade 
name  Halowax. 

E.  R.  Hansen,  chemical  engi- 
neer, attached  to  that  corpora- 

tion, was  a  recent  visitor  in  Chi- 
cago and  explained  the  process 

by  which  Halowax  is  made. 
When  napthalene  is  chlorinated 
to  a  certain  stage  a  synthetic 
wax  is  produced  which  investi- 

gation has  proved  to  have  twice 
the  dielectric  constant  of  par- 

affin, that  of  Halowax  being  4 
while  that  of  paraffin  is  2.  This 
waxlike  substance  was  named 

halo-wax,  the  first  part  because 
halo-wax,  the  first  part  from  the 
chlorine  is  one  of  the  halo-gens. 

Patented  processes  for  the 
derivation  and  application  of 
this  product  are  held  by  the 
Halowax  Corporation  of  New 
York  and  licenses  issued  to 

manufacturers.  Among  a  num- 
ber of  those  licenses  are  the 

Wireless  Specialty  Co.,  the  Fed- 
eral Telephone  and  Telegraph 

Co.,  American  Bosch  Company, 
Atwater-Kent,  Grigsby,  Gruno 
Hinds,  and  the  Aerovox  Corp. 
Halowax  has  been  used  in 

condensers  for  over  ten  years 
many  million  condensers  having 
been  made  with  it  which  are 

functioning  with  absolute  satis- 
faction to  the  user.  Life  tests 

employing  the  continuous  ap- 
plication of  high  voltage  over 

periods  of  many  months  have 
indicated  no  change  in  the  elec- 

trical properties  of  the  wax. 

Pittsburgh  Show 
The  Pittsburgh  Radio  Show 

given  under  the  auspices  of  the 
Pittsburgh  Radio  Association 
will  be  held  at  Duquesne  Gar- 

dens, Oct.  4  to  9,  inclusive. 

Acceptance.... 
thru  Txpert  Judgement 

Those  who  know  radio,  either  as  broadcast  listeners 
or  experienced  technicians,  accept  Bosworth. 

They  accept  it  because  of  the  care  and  correctness 
of  its  construction,  and  the  dependability  of  its  per- formance. 

Those  who  have  yet  to  enjoy  their  first  set  may 
find  guidance  in  the  fact  that  the  experienced  fan, 
who  is  qualified  to  pass  judgment,  consistently  recom- mends Bosworth. 

Two  Bosworth  models,  a  six  tube  set  at  $155,  and  a  five  tube 
set  at  $115.  West  of  Rockies  add  $10.00.  Write  for  booklet 

C,  "The  Spirits  of  Entertainment" .  Address  The  Bosworth Electric  Mfg.  Co.,  3748  Montgomery  Rd.,  Cincinnati,  Ohio. 

BOSWORTH 
RADIO 

Sweden  to  Have  a  New 
Broadcaster 

SWEDEN  is  to  have  a  modern 
50-KW,  radio  broadcaster 

at  Motala,  for  which  the  govern- 
ment has  just  appropriated 

$287,500,  the  Department  of 
Commerce  is  advised.  This  will 
bring  the  total  broadcasters  up 
to  17,  of  which  seven  are  relay 
stations. 

The  new  station  is  said  to  be  a 
replica  of  the  famous  Daventry 
station  in  England,  the  Marconi 
Wireless  Company  having  the 
order.  The  station  will  presum- 

ably go  on  the  air  early  next 
spring. 

See  That  Screw 
A  screw-driver  adjusts 

an  X-L ed  place 

city  ranee  l.S  to  20  micro-micro  farads 

Model  "G" 

With  grid  clips  obtains  the  proper  grid 

capacity    on    Cockaday   circuits,   filte1 and  intermediate  frequency  tuning  in 
heterodyne  and  positive  grid  bias  in  all 

Capacity  range:  Model  G-l  .00002  t'. 
."'ml  Mil).  Model  G-5  .0001  to  Oil".- MFD.  Model  G-10  .0003  to  .001  Mil 

Price  $1.5f X-L  Plush  Post 
Push  it  down  with  your  thui 

held.     Releases  instantly.     Price  15c. 
Also  furnished  seven  to  a  strip.    Nicely  marked  in  w. 
with  seven  standard  markings.     Price  $1.50. 

Information  on  Request 
X-L  RADIO  LABORATORIES 

2424  N.  Lincoln  Ave.  Chicago, 

Please  mention  Radio  Age  when  writing  to  advertisers 
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kage 
I  plates.  Approved 

-       fit  ""' 
i  Otter: Batteries  m  series  (96  Volts)  $10.50. 

■  will  ship  same 

per  cent  discount  for  cash  with  order.  Send  your  order  today-NOW! 
WORLD  BATTERY  COMPANY 

1219  So.  Wabash  Ave.         Dept.  81         Chicago,  111. 
Makers  of  the  Famous  World  Radio  "A"  Storage  Battery -    —I  Amp.  S1S-S0:   liOS 

,lid  Ru  ' 

Solid  Rubber  Case. 

World 
STORAGE  BATTERIES 

yonr   Radio   Dials  for 

JKnKA^WEAF^W6NVWJS>KfQ— KG0^KFAF^VVlV7T???g 

To  the  Man  with  an  Idea 
I  offer  a  comprehensive,  experi- 

enced efficient  service  for  his 
prompt,  legal  protection  and  the 
development  of  his  proposition. 

Send  sketch  of  model  and  de- 
scription, for  advice  as  to  cost, 

search  through  prior  United  States 
patents,  etc.  Preliminary  advice 
gladly    furnished    without    charge. 
My  experience  and  familiarity 

with  various  arts  frequently  en- 
able me  to  accurately  advise  cli- 
ents as  to  probable  patentability 

before  they  go  to  any  expense. 

Booklet  of  valuable  information  and 
form  for  properly  disclosing  your 
idea  free  on   request.     Write   today. 

RICHARD  B.  OWEN,  PaU nt  Lawyer 
81    Owen  Bldg.,  Washington,  D.  C. 

41 -M  Park  Row,  N.  Y.  City 

POLKS  REFERENCE  BOOK 
FOR    DIRECT   MAIL   ADVERTISERS 

Increase   your    business    1 Showj    how 
the  use  of   Direct    Mall   Advertising,    60  page: 
full  of  vital  business  facts  and  figures.     Who, 
where     and     how     many     prospects    you     have 
Over   8,000   lines   or    business  covered. 

Write    for   your    FREE  copy. 

R.  L.  POLK  &  CO.,  Detroit,  Mich 
599  POLK    DIRECTORY    BUILDING 

Benches    In    principal    cities  of  V.    S. 

Dellinger  Says  Better 

Reception  in  1928 

WORDS  of  cheer  to  all  radio 
fans  may  help  tide  over 

the  present  period  of  poor  recep- 
tion and  the  threatened  chaos 

in  the  other. 

From  1928  to  1933  radio  re- 

ception conditions  should  im- 
prove, reaching  their  best  in  the 

latter  year,  according  to  the  sun- 
spot  interference  theory,  Dr.  J. 
H.  Dellinger,  radio  savant  of  the 
Bureau  of  Standards  states. 

We  must  then,  be  patient  for 
a  year  or  two,  and  await  better 
times,  rather  than  struggle  and 

strive  for  distance,  at  the  ex- 
pense of  batteries  and  loss  of 

sleep.  Explaining  one  of  the 
theories  of  radio  interference  de- 

veloped recently,  Dr.  Dellinger 

says:  "There  seems  to  be  some 
affect  of  sunspots  on  radio  re- 

ception. Suns'pots  throw  out enormous  eruptions  of  electrons 
and  other  electrical  particles 

some  of  which  reach  the  earth's 
atmosphere.  When  the  sunspots 

are  particularly  intense,  radio  re- 
ception is  apt  to  be  disturbed  and 

poor.  This  has  not  been  con- 
clusively proved,  but  seems  to  be 

indicated  by  such  observations 
as  have  been  made.  The  sun- 
spot  cycle  is  11  years,  that  is, 
there  is  an  minimum  of  spots  on 
the  sun  for  a  time,  after  which, 
they  gradually  increase  and  pass 
through  a  maximum  and  return 

to  a  minimum,  the  whole  occupy- 
ing a  cycle  of  11  years.  The  last 

sunspot  minimum  was  in  1922 
and  it  would  be  inferred,  there- 

fore, that  radio  reception  at  its 

best  in  1922,  should  be  progres- 
sively worse  to  1928,  and  that  in 

succeeding  years  reception  con- 
ditions should  improve  and  be  at 

their  best  again  in  1933." 

'Outsell,  Because  They  Excel" 

9p^^P  All  Types Including   NEW 

Detector     (EX-200) 
High   MU   and 

Power    Amplifier 

Dealers    and    Jobbers 
Write  for  Prices  and 

Folder  "L" 

EMPIRE    ELECTRICAL 
PRODUCTS    COMPANY 

Laboratories     &     Factory— Kearny.     N.     ,T. 
Sales  Office— 132-134  Greene  St.,  New  York 
Also     Mfrs.     of     Empire     Cone     &     Loud 

$M 

220  &  221 
AUDIO  TRANSFORMERS 

The  S-M  220  transformer  compen- 
sates for  the  shortcomings  of 

modern  broadcasting — it  provides 
a  rising  low  note  characteristic. 
Thus,  it  compensates  for  conditions 
of  a  reverse  nature  in  loud  speakers 
and  will  improve  reception  on  any 

set.  It  is  big  and  husky — 'built  to 
do  a  power  job — 'and  do  it  well,  yet 
the  price  is  but  $6.00 — for  the  finest 
of  audio  amplifying  devices. 

The  221  is  an  output  transformer 
for  use  between  the  last  audio  stage 
and  the  loud  speaker,  requiring  no 
additional  tubes  or  batteries.*  It 
will  improve  the  tone  quality  of  any 
receiver — especially  low  note  repro- 

duction— and  will  increase  the 
speaker  capacity  for  handling  strong 
signals  without  distortion.  Price 

$6.00. 
For  "B"  Eliminator  and 

Power-Pack  Assemblies 

S-M  330  Power  Transformer..^. 00 
S-M  331  Unichoke    6.00 
S-M  332  Condenser  Bank...   10.00 

SILVER-MARSHALL,    INC. 

850  W 
Chicago, Jacksor Blvd. 

U. 

BECOME  ARMHOIXPERI ?**  J  MONTHS 
STVBY 
3tH0Ht 

ELh>  ayaTirt  \ * 

n  how  to  oet1  na ; 

FREE— Our  64-Page  Cat- 
alogue. Filled  With  Radio 

Bargains.  Write  Today! 
RANDOLPH   RADIO  CORP. 
159N,  UNION  AV.[»r,.UCHICAGO,  ILL 

ition   Radio  Age   when  writing   to  Advertisers 
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Australian  Beauty  to 

Radio   World's   Fair 
MESS  BERYL  MILLS,  selected 

in  Australia's  national 
beauty  contest,  has  accepted  an 
invitation  to  be  a  guest  of  honor 
at  the  opening  of  the  Radio 
World's  Fair  in  New  Madison 
Square  Garden,  September  13. 
There  is  tremendous  interest  in 
broadcasting  and  amateur  wire- 

less in  Australia  and  New  Zea- 
land, and  Miss  Mills,  who  is  a 

recent  college  graduate,  fre- 
quently listens  in.  Miss  Mills 

will  be  present  at  the  Atlantic 
City  beauty  pageant.  She  sail- 

ed from  Sydney  July  28. 
The  official  invitation  was  con- 

veyed from  the  Radio  World's 
Fair  through  A.  W.  Watt,  edi- 

tor of  the  Wireless  Weekly,  in 
Sydney,  by  cable  and  by  am- 

ateur radio,  through  Stations 
2EV,  J.  B.  Kilpatrick,  New 

York  City,  and  relays  by  "hams" in  the  Middle  West  and  the 
Pacific  Coast. 

Radio  Weather  Maps 
A  new  and  practical  applica- 

tion of  radio-photography  is  the 
broadcasting  of  weather  charts. 
Instead  of  receiving  the  weather 
data  and  plotting  it  on  an  out- 

line map  of  the  surrounding  re- 
gion, this  new  method,  brings 

in  the  map  complete. 
The  U.  S.  Navy  is  planning  to 

try   out  this   system. 

jfarotoell Condensers 

fc>:  "-^:^  "2  _  21 I  "TH  E     STANDARD     OF     COMPAR1SO 

Wo  Change  in  Wiring 
~^  with  the^adaptea 

Qio^l^fXfpwer 

'*  tube 

Mere  is  a  power  tube  that  requires  no  change  in  set  wiring. 
When  you  put  one  on  your  set  you  will  immediately  note 
an  unusual  improvement — a  general  increase  in  volume,  a 
roundness  of  tone  and  clear  cut  reproduction  in  voice  and 
music  that  is  unobtainable  when  ordinary  tubes  are  used. 

VAN  HORNE  CUSHION 
BASE  5  VAX 
To    further    improve    the 
tonal  quality  of  your  set, 
equip  it  throughout  with  Van H  o  r  n  e 

Cushion Base 
Tubes, 

the  soft 
spon  g  e 
ru  b  be  r 
cushion 

complete- 
ly checks 

vibration. 

Set  users  who  are  not  satis- 
fied with  ordinary  reception 

are  equipping  their  sets 
throughout  with  Van  Home 
Tubes.  They  are  made  in  a 

number  of  types  for  all  re- 
ceiving purposes,  every  tube 

being  unconditionally  guar- 
anteed. Ask  your  dealer 

about  Van  Home  Tubes  or 

write  for  descriptive  mat- 
ter. 

THE  VAN  HORNE  CO..  INC. 
Center  Street Franklin,  Ohio 

Jefferson  Announces 
New  Tube  Charger 

EXPERIENCE  has  shown 
that  all  radio  tubes  should 

be  charged  at  least  once  a  month 
to  keep  them  at  highest  efficiency. 
The  Jefferson  Electric  Mfg. 

Co.,  501-511  South  Green  Street, 
Chicago,  has  just  announced  a 
new  radio  tube  charger  which 
will  reactivate  or  rejuvenate  all 
the  tubes  in  a  set  at  one  time 
without  removing  them  from  the 
set. 

1* 

Please  mention  Radio  Age  when  writing  to  advertisers 

__  battery  value ;ver  offered!  A  genuine  World 
6-VoltRadio"A"  Battery  with 
25  ampere   capacity   for  only 

6-Volt 
Storage 

RadioA" 

Battery 
OO 

*5 

ity  assured.      Equipped   with 

Solid  Rubber  Case 

C.O.D. Send  No 

Money 

against  acid  and  leakage.  Order  Now.  We 
ship  same  day  —  by  express  C.O.D.  subject  to  your  exami- 

nation on  arrival.  Extra  Offer:  6%  discount  for  cash  in  full 

^.  -  r  ^         ̂     with  order.  ACT  TODAY! 

World  wortsryco- STORAGE  BATTERIES  1219S.Wab„h
Ave.,ChiW naiwzwEffgWHi*«as?ttri37iap  w**w(*ma 
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Battery  Prices 

'SMASHED! 
To  Consumers  Only 

Here  is  a  real  battery  quality, 
iteed  to  you  at  price3 

that  will  astound  the  entire  bat- 
tery-buying public.  Order  Di- 

rect From  Factory.  Put  the 
Dealer's  Profit  ia  your  own  pock- 

You  actually  save  much  more 
than  half,  and  so  that  you  can  be 

convinced  of  true  quality  and  perform- 
ance, we  give  a  Written  2-Year  Guaran- 

tee. Here  is  your  protection!  No  need  to 
take  a  chance.  Our  battery  is  right-  and 
the  price  is  lowest  ever  m 
yourself.  Read  the  prices 
Auto  Batteries       Radio  Batteries 

6Volt.ll  Plate.  $8. SO     6Volt,100  Amp.  $8.50  II 
6Volt,13  Plate,  10.25     6Volt.  120  Amp.  10,25 

12Volt.  7  Plate.  1 1 .75     6Volt,  140  Amp.  1 1.7S 

Boy  Direct— Send  No  Money 
We  aak  no  deposit.    Simply  Bend  name  and  FJ dress  and  style  wanted.  Batt 
same  day  we  re  ceive  you 
a  1  :  your  examlna 

Convince 

r  order-Express  C.( !  9!"J5i>&d 

-.: 

Send 

•  today 

0W! 
ARROW  BATTERY  CO. 
Dept.  12.  1215  So. 
Wabasn  Ave. .Chicago 

NOTICE 
The  KISSEL-CARMAN  manufactur- 

ers of  radio  coils  will  be  known  here- 
after as  the: 

KISSEL  KOIL  KO. 
4905  Lake  Park  Ave.,  Chicago,  111. 

yond  anything  you  ever  heard 
before.  KARAS  HARMON  IK 
Amplifies  low.  middle  and  high 
tones— all  to  the  same  big  vol- 

ume, thus  eliminating  distor- 
tion.    Brings  out   the  vital  har- 

POSITIVELY 

ELIMINATE  ALL  BATTERIES 
Run  ANY  set,  ANY  number  of  ANY  type  tubes  from 
110  volt  A.  C.  Positively  no  hum.  Easily  done  with  NEW 
TYPE  ELIMINATOR  quickly  made  for  few  dollars 
from  STANDARD  parts.  No  liquids.  No  salts.  NO 
TRICKLE  CHARGER!      No  battery  of  any  kind.      Gives 

like    it.     Dollar    bill   brings   detailed  blue  prints  and  in- 

J.  M.  MULLEN,  Ccnstlttng  Fnginetr,  6549  N.  Washtenaw  Av.,  Chicago 

APPLIED  TO  HEALTH 
Send  today  for  story  of  new  discovery.  Tells  how  you 
may  have  buoyant  health  hy  Radio  Vibrations.  Scien- 

tific!     Wonderful! 

DR.  FARNHAM'S  LABORATORIES,  Dept.  H-9. 
502    Boydell    Bldg.  Detroit,     Mich. 

YOU  CAN  GET 
Greater  reflex  or  crystal 
set   reception  if  you   use 

BROWNLIE 
VERNIER  DETECTOR 
$2.00  at  Your   Dealer   or  Direct 
ROLAND   BROWNLIE  &  CO. 

21    Sanders   St.  Medford,   Mas 

PATENTS 
PROMPTLY    PROCURED 

I-  Ml   A   ,-KKll   I!  "1- 
YOUR  INVENTION 
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Plate  Power  Supply  Uses  .  the 
New  Raytheon  Tube 

(Continued  from  page   2U) 

Uses    Raytheon 

THE  new  type  BH  85-mili- ampere,  full-wave  Raytheon 
tube  is  utilized  for  rectification 
since  its  voltage  regulation  is 
excellent,  its  life  extremely 
long,  and  its  operation  more 
than  satisfactory.  However,  the 
single-wave  or  double-w  a  v  e 
Rectron  tubes  may  be  used,  but 
will  require  the  use  of  the  fila- 

ment lighting  winding  of  the 
power  transformer. 

The  filter,  the  most  interest- 
ing part  of  the  entire  outfit, 

rather  than  depending  upon 
brute-force  action  to  eliminate 
the  120  cycle  fundamental  hum 
which  is  very  strong  at  the 
rectifier  output,  uses  a  selective 
section,  plus  brute-force  action, 
to  eliminate  this  frequency,  and 
for  the  weaker  240,  480,  and 
960  cycle  harmonics,  depends 
upon,  brute-force  action. 

The  filter  is  made  up  of  a  spe- 
cial unichoke  and  condenser 

bank,  in  identical  steel  cases. 
The  condenser  bank  also  con- 

tains the  1/10  mfd.  buffer  con- 
densers required  across  the  ele- 

ments of  the  Raytheon  tube, 
which  really  serve  as  radio  fre- 

quency drains  and  by-pass  con- 
densers, as  well  as  the  voltage 

regulator  condensers  in  addition 
to  the  filter  capacities  proper. 

The  choke  coil  consists  of  two 
windings,  one  large  and  one 
small,  wound  in  opposition  upon 
a  common  core.  Upon  the  ex- 

act characteristics  of  these 

windings  depends  the  entire  ef- 
fectiveness of  the  filter.  The  in- 

put to  the  filter  from  the  recti- 
fier is  shunted  by  a  2.  mfd.  con- 

denser which  serves  to  supply 
starting  voltage  for  the  rectifier 
tube,  and  to  aid  in  filtration. 
Connected  from  the  joint  of  the 

opposed  inductances  in  the  uni- 
choke to  ground  is  another  2. 

mfd.  condenser.  This  capacity, 
plus  the  mutual  inductance  of 
the  opposed  coils,  provides  a 
resonant  circuit  of  extremely 
low  resistance  which  effectively 
eliminates  the  120  cycle  hum. 
The  actual  resonance  curve  is 
sufficiently  broad  to  take  care  of 

Please  mention  Radio  Age  when  writing  to  advertisers 
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commercial  lighting  line  varia- tions. 

Harmonics  In  Supply 

SINCE  the  240,  480,  and  960 cycles  harmonics  are  quite 
weak — the  960  one  being  al- 

most negligible,  a  brute-force 
effect  is  used,  provided  by  the 
unusually  high  inductance  of 
one  winding  of  the  unichoke 
and  the  capacities.  Across  the 
output  of  the  filter  is  a  4  mfd. 
condenser,  which,  in  addition 
to  aiding  the  filtering  action, 
serves  to  reduce  distortion  in 
the  receiver  due  to  poor  voltage 

regulation — a  practically  un- 
necessary precaution.  This  is 

because  of  the  very  low  direct 
current  resistance  of  the  uni- 

choke, Raytheon  tube  and  trans- 
former. Thus,  the  voltage  regu- 

lation curve  of  the  entire .  sup- 
ply set  is  practically  a  descend- 
ing straight  line. 

In  order  that  the  maximum 
output  voltage  can  be  properly 
cut  down,  one  fixed,  and  two  ad- 

justable resistances  as  well  as 
two  1.  mfd.  condensers  are  used, 
thus  permitting  voltages  of  from 
20  up,  to  be  obtained  for  ordin- 

ary receivers.  The  full  voltage 
of  the  supply  set  is  only  used 
on  power  amplifier  tubes  such  as 
UX112,  UX171,  or  UX210  types. 

Construction   Simple 

CONSTRUCTION  of  the  elim- inator is  astonishingly  sim- 
ple, since  all  parts  as  below  can 

be  procured  all  ready  mounted 
upon  the  metal  base,  so  that  it 
is  merely  necessary  to  cut  a  few 
wires  to  length,  scrape  their 
ends,  and  fasten  them  under  the 
terminal  screws  of  the  various 
instruments.  It  is  then  ready 
for  operation.  Even  should  the 
parts  not  be  available  all  ready 
mounted,  it  is  a  simple  matter 
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to  screw  them  down  as  desired, 
after  which  they  can  easily  be 
connected  up  following  the  pic- 

torial diagram,  though  they  can 
be  arranged  in  practically  any 
manner  to  fit  a  given  space. 

Once  the  eliminator  has  been 

set  in  operation,  it  may  be  con- 
nected to  a  receiver  and  put  in 

operation.  Several  precautions 
should  be  observed,  however, 
inasmuch  as  the  supply  set  is  a 
power  device,  and  must  be  care- 

fully handled.  The  detector 
voltage  should  be  obtained  from 

the  binding  post  marked  "+45," 
while  the  amplifier  voltage  is 

taken  from  the  "+90"  post.  Be- 
fore starting,  both  resistances 

should  be  well  unscrewed,  and 
in  turning  them  in,  it  must  be 
remembered  that  on  an  average 
receiver,  the  voltage  obtained 
when  they  are  all  in  will  be  on 
the  order  of  several  hundred.  If 
a  power  tube  operating  on  135 
volts  is  to  be  used,  then  an  extra 
resistor  must  be  employed  in 

series  with  the  "HIGH"  binding 
post,  as  well  as  an  extra  1.  mfd. 
condenser  connected  across  the 
135  volt  and  negative  B  bind- 

ing posts  of  the  receiver. 
This,  however,  is  an  arrange- 

ment which  wastes  much  of  the 
supply  set  power,  and  does  not 
give  anywhere  near  the  maxi- 

mum quality  and  volume  that 
might  be  easily  obtained.  The 
ideal  way  to  take  advantage  of 
the  supply  set  power  is  to  use  a 
UX112,  UX171,  or  UX210  pow- 

er tube  as  the  last  audio  ampli- 
fier ALWAYS.  Even  where  dry 

cell  tubes  are  used  in  the  receiv- 
er itself,  it  is  entirely  simple  to 

use  a  power  tube  in  the  last 
audio  stage,  lighting  its  filament 
from  the  3-4  winding  of  the 
power  transformer.  Assuming  a 
UX-210  tube  to  be  used,  the  fol- 

lowing procedure  may  be  ad- 
vantageously followed: 

Using   Power  Tubes 

FILAMENT  connections  from 
the  last  audio  tube  socket 
(Please    turn    to    page   U7) 

Mailing  Lists 
Will  help  you  Increase  sales 
Send  for  FREE  catalog  giving  counts 
and  prices  on  thousands  of  classified 
names  of  yoarbest  prospective  custom- 

ers-National, State  andXocaU-Individ- 
uals.  Professions,  Business  r 

99%Gb^erffid5 
!-6ouldCo«St.Louis 

ELECT RAD 
ELECTRAD 

Certified 
Mica  Fixed 
Condensers 

THIS  is  the  famous  "Six  Point  Pressure" 
Condenser,  without  an  equal  for  perform- 

ance. Uniform  pressure  insured  by  rigid  bind- 
ing at  six  points.  Sheet  copper — not  tinfoil 

— soldering  iron  can't  hurt  it.  Certified,  elec- 
trically and  mechanically.  Guaranteed  to  re- 

main within  10%  of  calibration.  Standard 
capacities — all  types.  In  sealed  packages,  30c 
to  75c— in  Canada,  45c  to  $1.50. 

■  ■■■ 

ELECTRAD  Metallic  Leaks  and  Resistors 
give  clearer  reception  with  greater  signal  strength 
carbon,   paper,   varnish   or  fiber.     The  metallic 
resistance  element  is  fused  to  the  inside 

glass  tube.      Noiseless,  accurate,  non-ind 
tive,  non-hydroscopic.      Uniform  in  all 
weathers     and     working     conditions. 
Capped  with  the  exclusive  Electrad 
ferrule.      Impregnated     under     high 
vacuum.     Great    current- carrying 
capacity  without  overheating  or  change 
of  resistance.      60c — in  Canada,  85c. 

■    ■■■ 

The  ELECTRAD  Certified  Lead-in 
Note   these    points:     Triple-ply  insulation  full   10 
inches  long,  covered  with  waterproof  webbing. 
One-piece  copper  strip,  heavily  tinned  to 
prevent  corrosion.     Fahnestock  clips, 
all  connections  riveted  and  sol- 

dered.      Fits    under    locked 

doors    and    windows- 
bends  to    any    shape. 
40c  —  in   Canada, 60c. 

xm 
For  perfect  control  of  tone  and  volume 
use  the  Electrad  500,000-ohm  Compen- 

sator.    For  free  hookup  write  428  Broad- 
way, New  York  City 

ELECTRAD 
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Radio  Prophecies  From  View- 
point of  Prophesee 

(Continued  from  page  22) 

But,  how  much  light  did  you 
ever  see  produced  directly  by 
radio  waves?  Once,  when  I 
was  operating  a  receiver  four 
miles  from  a  100-kilowatt  gov- 

ernment radio  station,  I  dis- 
covered faint  sparks  at  the  ter- 

minal of  a  fixed  condenser. 
They  were  produced  directly  by 
the  energy  from  the  transmit- 

ting station,  apparently.  I  have 
seen  the  end  of  a  cat-whisker 
fused  with  the  galena  of  a  cry- 

stal detector  when  a  powerful 
transmitting  station  was  sending 
over  my  head  to  some  ship  a 
thousand  miles  off  shore.  A 

Canadian  priest  who  is  an  ex- 
pert in  radio  showed  me  ap- 

paratus of  his  invention  that 
would  cause  gas  in  a  specially 
constructed  tube  to  glow  when 
it  was  within  ten  feet  of  a 
powerful  Tesla  coil.  He  said  he 
believed  that,  if  he  could  find 
the  right  gas,  he  could  produce 
light  from  radio  energy  at  a  dis- 

tance of  ten  miles.  But,  even  in 
the  face  of  such  evidence,  I  can- 

not imagine  anyone  reading  and 
working,  hour  after  hour,  in  a 
room  illumined  by  energy  trans- 

mitted without  wires  from  a 
plant  a  hundred  miles  away. 
If  energy  can  be  received  from 
a  radio  transmitting  station  in 
sufficient  quantity  to  illuminate 
a  room  as  well  as  it  can  be  light- 

ed by  electric  systems  now  in 
use,  it  should  be  just  as  easy  to 
use  the  energy  in  the  form  of 
power  for  operating  machinery. 
When  I  see  a  Ford  climbing  a 
hill,  without  running  either  on 
its  engine  or  its  reputation,  with 
just  an  aerial  up  in  front  and  a 
radio  receiver  under  the  hood, 
I  will  be  ready  to  believe  the 
prophecies  concerning  the  dis- 

tribution of  power  by  radio. 
The  transmission  and  recep- 

tion of  pictures  by  radio  is  a 
different  proposition.  I  have 
examined  the  Jenkins  apparatus 
by  which  that  is  done.  That  is 
merely  a  matter  of  radio  control, 
like  the  transmission  and  recep- 

tion of  sounds.  Neither  sound 
nor  light  is  actually  transmitted 
by  radio.  The  radio  wave,  as 
propagated  at  the  transmitting 
aerial,  is  composed  of  an  electro- 

magnetic and  an  electro-static 
field.  These  fields  can  be  pro- 

jected far  and  wide.  A  power- 
ful station  encompasses  the 

earth  with  its  waves  and  sends 
them  an  unknown  distance  into 
space.  Wherever  they  pass  a 
conductor  of  electricity,  they 
tend  to  set  up  a  flow  of  current. 
This  current,  even  though  it  may 
be  exceedingly  weak,  can  be 
turned  into  the  grid  of  an  elec- 

tron tube  and  used  to  impress 
certain  characteristics  of  the 

radio  waves  upon  stronger  cur- 
rents flowing  in  circuits  connect- 

ed with  that  tube.  The  output 
current  of  the  tube,  bearing  the 
characteristics  imposed  upon  it 
by  the  current  caught  from  the 
ether,  can  be  amplified  to  an 
enormous  degree.  The  local 
current  can  be  changed  into 
various  forms  of  energy,  such  as 
heat,  light  or  motion,  and  can  be 
made  to  do  a  great  variety  of 
work. 

Radio  as  Control 

IN  THIS  manner,  radio  can  be 
used  to  control  the  move- 

ments of  airplanes,  torpedoes, 
boats,  ships  and  trains;  it  can 
control  the  light  used  in  re- 

producing the  pictures  "trans- 
mitted" by  radio;  it  may,  in 

time,  be  used  to  open  the  drafts 
in  the  stove,  call  the  hired  girl 
and  let  down  the  hay  for  the 
horses.  It  was  used  several 
years  ago  to  ring  bells  on  radio 
receivers  in  Germany  and  call 
the  members  of  the  household 
to  listen  in.  But  if  it  is  actually 
going  to  furnish  the  heat,  the 
light  and  the  power,  and  if  it  is 
correct  that  the  amount  of 
energy  a  single  radio  receiver 
can  pick  up  is  but  three-tril- 

lionths of  the  amount  radiated 
from  the  transmitting  aerial, 

somebody  will  have  to  manu- 
facture a  terrible  amount  of 

juice  at  the  central  power  sta- 
tion. 

Of  course,  there  is  the  beam 
system  of  radio  transmission.  It 
transmits  the  energy  all  in  one 
direction  instead  of  spreading  it 
broadcast.  This  effects  an  enor- 

mous saving.  But  how  could  a 
radio  heat,  light  and  power  com- 

pany induce  all  its  customers  to 
live  in  one  row? 

There  are  three  very  impor- 
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tant  things  that  the  radio  pro- 
phets have  left  out  of  such  pre- 

dictions as  I  have  encountered: 
the  transmission  of  odors,  and 
of  those  characteristics  that 
enter  our  consciousness  through 
the  sense  of  touch  and  the  sense 
of  taste.  Why  do  the  radio 
prophets  withhold  from  us  the 
hope  of  lying  abed  in  a  New 
York  or  Chicago  apartment  and 
smelling  the  exquisite  fragrance 
of  the  new  mown  hay  that  some 
early-rising  farmer  is  raking? 
(Yes,  farmers,  I  know  that  hay 
has  to  be  dried  before  it  is 
raked,  but  there  is  plenty  of 
time  for  that  before  a  lot  of  city 
folks  are  up.)  And,  if  we  are 
going  to  be  able  to  see  the  cir- 

cus without  going  to  it,  why 

can't  they  fix  it  so  we  can  taste 
the  peanuts  and  the  pink  lemon- 

ade? Likewise,  if  we  are  to  see 
the  smiling  visages  of  the  friend 
who  is  talking  to  us  by  radio, 

why  can't  we  get  the  feel  of  the handclasp? 

Seems  Possible 

RADIO  prophets  may  not  be 
.  stretching  the  truth.  Prob- 

ably everything  they  say  is  with- 
in the  bounds  of  possibility. 

Any  genius  who  could  pick  up 
three-trillionths  of  the  energy 

of  the  sun,  or  harness  three-tril- 
lionths of  the  strength  of  the 

ocean,  or  bring  up  three-tril- 
lionths of  the  heat  that  is  be- 

lieved to  be  imprisoned  in  the 
bowels  of  the  earth,  or  turn  into 
useful  channels  three-trillionths 
of  the  energy  of  the  mosquitoes 
of  the  world,  could  heat  and 
light  a  city  and  furnish  the 
power  for  all  its  machinery. 
Some  inventor  may  show  the 
world  how  to  radiate  safely  a 
trillion  times  the  amount  of 

energy  that  goes  out  from  the 
most  powerful  radio  transmitter 
today,  or  how  to  increase  the 
amount  of  energy  that  may  be 
picked  up  by  a  radio  receiver. 
But  will  not  some  prophet  who 
is  practical  as  well  as  prophetic 
please  tell  us,  soon,  just  how 
these  weak  impulses  that  we 
now  catch  from  the  radio  waves 
are  to  be  increased  so  that  we 
can  start  the  flivver  by  merely 
tuning  in  on  any  station  that  we 
do  not  owe  for  power  previously 
consumed? 
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Making  Use  of  A  Hertz  Multi- 
Wave  Transmission 

(Continued  from  page  10) 
denser.  Tune  the  driver  to  get 
maximum  output  in  antenna,  or 
until  the  bulb  in  the  center  of 
the  antenna  glows  the  brightest 
and  the  bulb  in  the  feeder  wire 
is  just  barely  red,  if  any  light 
at  all.  Then  we  know  the  an- 

tenna and  the  counterpoise  are 
oscillating  at  their  frequency 
and  not  the  feeder  wires.  This 
is  as  it  should  be. 

"I  have  given  the  exact  meas- 
urements in  Figures  1  and  2,  so 

it  will  save  all  the  bother  trying 
to  find  the  exact  spot  on  the  an- 

tenna and  counterpoise  to  hook 
the  feeder  wires.  After  the  an- 

tenna system  is  once  adjusted 
remove  all  bulbs  and  lock  it,  for 
it  never  has  to  be  changed  for 
any  of  the  different  bands.  Its 
fundamental  will  be  about  39 
meters.  The  series  condenser  in 
the  antenna  does  not  tune  the 
secondary  circuit  but  by  its  ad- 

justment keeps  the  feeder  wire 
out  of  mischief,  or  from  oscillat- 

ing at  a  frequency  other  than 
the  one  we  are  working  on. 

"The  use  of  a  single  wire  an- 
tenna, with  no  counterpoise, 

and  the  feeder  clipped  onto  the 
primary,  regardless  of  the  set- 

ting of  the  condenser,  raised  an 
awful  bunch  of  QRM  among  the 

local  BCL's  but  after  changing 
to  the  inductive  coupling  as  at 
present,  all  the  interference 

stopped." 
Phillips  tells  us  he  is  on  the 

air  on  37.5  meters  every  night 
from  6  to  8  E.  S.  T.  and  will  be 
glad  to  handle  any  questions 
regarding  this  particular  type 
of  antenna  system. 

Shunt   For   Power 
The  bulbs  in  the  antenna  cir- 

cuit can  be  in  series  for  low 
powers,  but  for  high  power  the 
bulbs  should  be  shunted  across 
the  center  of  the  antenna  by 
means  of  small  wires.  You  can 
make  up  the  wires  in  the  form 
of  hooks  so  you  can  just  hang 
the  bulb  on  the  antenna  at  the 
center.  You  will  probably  have 
to  do  a  little  experimenting  with 
the  proper  length  of  the  bulb 
leads  to  get  best  results  as  far 
as  brilliancy  is  concerned.  If 
the  leads  are  too  short,  you  will 
have  no,  glow,  and  if  they  are 

6 
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Framingham,  Maes., 

Ferbend  Electric  Co 
Dear  Sirs:— I  have      

tery  Eliminator  which  I  purchased 

Ferbend  Electric  Co. 
Gentlemen:— My  reception  is  easily  enhanced  at  least  50% .-.„.,.,  ,-.--  -   -  -..-...        r  ;....; 

Hr::-'  f'rily  ally  I  am  a  very  enthusiastic  "Satisfied  Customer."  Perform- 

Repl, 
ies.  Operates  Direct 
from  Electric  Light 
Socket,   A.  C.  Power. «->  FERBEND-^ 

B  ELIMINATOR 
Many  careful  buyers  choose  to  adopt  a  policy  of  "watchful  waiting."  This  is often  true  in  the  purchase  of  an  apparently  better,  but  yet-to-be-proved,  automobile.  The  same  holds 
g-ood  for  many  other  commodities.  And  Radio.  With  the  original  announcement  of  the  good  Ferbend 
"B"  Eliminator  and  its  amazing  low  price  of  $12.50.  many  there  were  who  chose  to  wait.  They  wanted 
to  be  convinced.  True,  thousands  bought  at  the  start  and  they  are  the  ones  who  now  tell  you  what 
to  expect.  Lack  of  space  alone  prevents  us  from  publishing  the  hundreds  of  fine  testimonials  from 
satisfied  users.  They  are  all  in  our  files  open  to  public  inspecton  at  any  time.   A  few  reproduced  here. 

The  Ferbend  "B"  Eliminator  successfully  passed  the  rigid  Laboratory 
tests  of  Radio  News,  Popular  Radio  and  Radio  Broadcast.  It  is  a  Proved 
Radio  necessity,  and  a  great  one. 

Ask  Your  Dealer— or  Send  Direct 
If  you  prefer,  we  will  make  shipment  direct  to  you  upon  reeept  of  price, 
or  C.  O.  D.,  if  desired.  Use  for  10  days  to  convince  yourself —if  unsatis- 

factory, write  us  within  that  time  and  purchase  price  will  be  refunded. 
Use  the  coupon  now. 

Ferbend  Electric  Co.,  431  W.  Superior  St.,  Chicago,  111. 

FERSEMP.; 

This  Company  also  man- 

ufactures the  j;-,.'i  "I-. Ferbend  WAVE  TRAP 
—the  instrument  which 
has    been    widely     iml- 

enuine.  Priced  ; 

$8.50 

FERBEND  ELECTRIC  CO.,  431  W.  Superior  St.,  Chicago 

too  long,  you  will  have  too  much 
brilliance. 
We  would  be  glad  to  hear 

from  other  amateurs  as  to  their 
experience  with  this  form  of  a 
Hertz  antenna.  F.  A.  H. 

Centralab  Radiohms,  Modulators,  Potentiometers 
or  Rheostats  are  standard  on  69  leading  radio 
sets.  Ask  your  dealer,  or  write  for  descriptive 
literature. 

CENTRAL    RADIO    LABORATORIES, 
24   Kecfe  Ave.,  Milwaukee.   Wis. 

Gen 

WORLD'S   FINEST 
LOUD  SPEAKER 
A  three-foot  cone 

speaker  —  unit  devel- 
oped by  the  inventor 

oftheTropadyne.  Ea- 
sily assembled,  saving 

80%  of  the  cost. 
Complete  Kit  with 
blue  prints  sold  on 

rigid  money-back 
guarantee  —  shipped 

prepaid  or  C.  O.  D. — 

$10.00 
ENGINEERS'    SERVICE    COMPANY 

25  Church  St.  New  York,  N.  Y. 
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Who  Pays  Our  Pipers 

(Continued  from  page  21) 

have  spent  years  on  the  concert 

stage.  As  a  result  of  the  mys- 
tery worked  up  about  him  by  the 

indefatigable  Mr.  Carlin,  WEAF 
has  received  thousands  of  letters 

concerning  his  identity,  which  is 

surely  sufficient  to  prove  to  the 

company  footing  the  bill  that  peo- 
ple are  listening  to  their  offering. 

And  the  fact  that  his  voice  is  a 

pleasing  one,  as  tenors  go,  makes 
him  a  popular  entertainer  with 

many  listeners  who  don't  care  if 
he  is  John  McCormack  or  the 
Prince  of  Wales. 

For  those  who  prefer  their 

radio  with  a  vaudeville  or  min- 
strel flavor,  with  popular  songs 

and  chatter,  there  are  those  two 
sterling  teams  of  entertainers, 
Goldy  and  Dusty ;  and  Billy  Jones 
and  Ernest  Hare,  the  Happiness 

Boys.  The  sincerest  test  of  the 
popularity  of  these  features  is  the 
fact  that  there  is  scarcely  a  radio 

station  in  the  country  that  hasn't 
a  couple  of  bright  boys  trying  to 
imitate  them.  All  of  these  ar- 

tists had  years  of  professional  ex- 
perience behind  them  before  they 

went  on  the  air  through  WEAF's 
microphone,  and  their  cheery 
half-hours  each  week  add  not  a 
little  to  the  lighter  side  of  our 
radio  entertainment. 

Dance   Music 

NOWADAYS,  with  pick-ups 
from  every  hotel  and  cafe 

of  note  throughout  the  land,  the 

radio  public  has  become  some- 
what of  a  discriminating  judge 

of  dance  music,  and  the  adver- 
tiser who  would  devote  his  hour 

to  this  class  of  music  knows  that 

it  must  be  good.  To  our  way  of 

thinking  the  large  orchestra,  un- 
der the  leadership  of  S.  E.  Lanin, 

which  broadcasts  under  the  name 

of  the  Ipana  Troubadours  has 
few  equals  on  the  air  in  the  line 

of  syncopated  melody,  and  the  in- 
terruption of  the  program  with 

concert  numbers  is  a  feature 
much  to  be  commended.  Another 

cheery  group,  conducted  by  that 
expert  ban  joist,  Harry  Reser, 
who  is  always  broadcasting 

somewhere,  is  the  Cliquot  Es- 
quimo  organization,  which  also 
has  on  its  roster  a  rousing  vocal 

quartette.  Their  programs  have 
a  zip  and  a  dash,  which  seems 
particularly  appropriate  to  the 
product  they  are  engaged  to 

make  popular.  These  two  fea- 
tures naturally  have  the  widest 

appeal  to  the  younger  element,  or 
at  least  that  portion  of  the  radio 
audience  with  dancing  feet. 

One  wonders  who  was  respon- 
sible for  putting  the  excellent 

singing  quintette  and  instrumen- 
tal trio,  which  made  its  appear- 

ance last  spring,  on  the  air  with 

the  awful  appellation,  the  "Grand 
Prize  Eurekas";  but  it  is  doubt- 

less a  case  of  a  rose  by  any  other 
name,  and  as  they  are  all  artists 
of  established  reputation,  they 

probably  don't  care  what  they 
are  called.  They  have  done  some 
fine  ensemble  singing,  and  when 
you  know  that  they  include 
Franklyn  Bauer,  Lewis  James, 
and  Wilfred  Glenn,  with  Ed 
Smalle  as  accompanist,  and  are 
assisted  from  time  to  time  by 

Rudy  Wiedoeft  and  the  omnipres- 

ent Harry  Reser,  it  isn't  surpris- 
ing that  this  half-hour  has  been 

one  of  the  high-lights  among  the 
newcomers  on  the  hookup. 

An  attempt  to  fully  cover  this 

phase  of  WEAF'S  activities 
would  be  like  cataloging  the  at- 

tractions of  a  variety  theatre; 
and  we  understand,  that  even  at 
this  date  the  whole  feature  is 

still  regarded  as  more  or  less  of 
an  experiment  by  the  American 

Telephone  and  Telegraph  Com- 
pany, although  the  testimony  of 

thousands  of  listeners  would  seem 

to  take  it  out  of  the  experimental 
class.  There  is  one  more  feature, 

however,  that  should  be  men- 
tioned, since  it  appealed  to  an 

element  that  possibly  otherwise 
had  not  been  especially  concerned 
with  radio;  and  that  was  the 
broadcasting  last  winter  of  the 

bridge  lessons,  under  the  super- 
vision of  those  well-known  wiz-, 

ards  of  the  game,  Messrs.  White- 
head and  Work.  Our  observation 

is  that  there  could  scarcely  have 
been  a  devotee  of  auction  through- 

out the  land  who  did  not  contrive 
by  fair  means  or  foul  to  get  in 
on  these  lessons,  and  the  fact 
that  those  who  took  the  trouble 

to  write  to  the  corporation  spon- 
soring the  half-hours  received  a 

detailed  account  of  the  game  as 

played,   procured   for  this  com- 

The  Magazine  of  the  Hour 

pany  and  the  publishers  of  the 
Bridge  Bulletin  a  mailing-list 
comprising  a  large  percentage  of 

all  the  bridge  players  on  the  con- 
tinent. The  United  States  Play- 

ing Card  company  received  70,- 
000  requests  for  reprints  of  the 
games,  the  letters  coming  from 
all  parts  of  the  United  States,  as 
well  as  England,  France,  Spain, 
Italy,  Alaska,  Russia,  China, 
Australia  and  South  Africa. 
These  figures  should  remove  any 
doubt  that  may  exist  as  to  the 
success  of  radio  as  a  publicity 
medium,  and  the  results  have 

been  so  gratifying  to  the  orig- 
inators of  these  programs  that 

another  series  of  lessons  will  be 

broadcast  this  fall  on  a  more  ex- 
tensive scale.  So  widespread 

was  the  interest  aroused  that  sta- 
tions in  Johannesburg,  South 

Africa  and  Sydney,  Australia, 
have  arranged  to  broadcast  the 
entire  series. 

Those  of  us  who  have  been  lis- 
teners long  enough  to  feel  that 

our  judgment  in  broadcasting 
affairs  is  almost  mature,  are  with 
few  exceptions  confirmed  addicts 
to  the  entertainment  furnished 

by  WEAF  and  its  satellites,  and 
if  you  are  coming  into  the  fold 
for  the  first  time  this  fall,  our 
best  wish  for  you  is  that  you  may 

be  so  fortunately  situated  geo- 
graphically as  to  hear  several 

nights  a  week  the  familiar  chant, 

"Ladies  and  gentlemen:  this  is 
WEAF,  New  York;  WEEI,  Bos- 

ton ;  WC AP,  Washington ;  WJAR, 
Providence ;  WGR,  Buffalo ; 

WCAE,  Pittsburgh;  WSAI  Cin- 
cinnati; WWJ,  Detroit;  WOC, 

Davenport;  WCCO,  Minneapolis 
and  St.  Paul;  WGN,  Chicago; 

WTAM,  Cleveland ;  WTAG,  Wor- 
cester; WOO,  Philadelphia  and 

KSD,  St.  Louis.  Please  stand 

by!" 

BE  A  RADIO  EXPERT! 
Men  Wanted  Everywhere  Now 

Fine    Educational    Course    in 
Radio    Now    Ready 

Ambu  engineers  have  prepared 
special  course  on  radio.    Prac- 

tical  and   useful.      Wniicn    so 
you  can  understand.   8  weeks 

study    makes   ynu    expert  ' radio.   Make  $60  to  $1 

a  Week!  With    ' training  you'  mal as  high  as  $100 
a  week  in  good 
radio  job  or  in business.      W  e 

show   you    how. 
Grow     in     this 

fast    growing industry. 

5-Tube    Radio 

Set    FREE 
Every      Ambu 

student     gets Ambu -5    Radio 

set  Free!  Same 
set  everyone   is 

talking    about 

45  to  550  meters. 

t  imbeded  in  sub- 
panel.     Cbast  to  coast  re- ception— even   Europe. BIG    POSITIONS! 

Every  Ambu   graduate  can  be 

representative,  ilcninnslial- ing  Ambu-n.  Position  nearly 
$7»  a  week  to  start.  Write  fer information.   

tAMBU  ENGINEERING  INSTITUTE  I 2631.J     PRAIRIE  AVE.     CHICAGO,  lip 
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The  World's  Foremost  Radio  Exhibitions 
Four  years  ago,   outside  of 
unknown.    Today  a  radio  so 
without   one    is   to   be    like 

a  lirai 

Robin 

ted 
circle  of  scientists, 
ssity  in  every  home 
Crusoe,    stranded   o 

radio  was 
for  to  be 

1   a   desert 

With  its 
the   world 
Whether 
the   latest 

lmost  daily  n 
bringing  all 

r   not   you   ar 
developments 

w  distanre  records,  radio  Is  destined  to  link 
nations   into  one   big  family. 

e   a   radio   fan,    you    should   keep   abreast   of 
in   this   marvelous   new   industry. 

At    the    New    York    &    Chicago    Shows    every    representative    radio 
manufacturer  will   display  his  new  products — a  complete   showing  of 
everything   new    in   radio. 

If  you   own  a   radio,    you   will  want  to   see  what's   new.     If  you   do not   own  one,    go   to   the   show   and   see   the   latest   models. 

There  are  all  kinds  of  shows,  but  this  is  the  show  you  can't  afford 

Go  to  the  Radio  Show 

Zenith  Considers 
Business  Expansion 

THE  Zenith  Radio  Corpora- 
tion of  Chicago  held  a  spe- 

cial directors  meeting  on  July 
20  for  the  purpose  of  consider- 

ing an  expansion  of  their  busi- 
ness to  take  care  of  their  newly 

perfected  railway  control  de- 
vices. A  report  was  presented 

by  E.  F.  McDonald,  Jr.,  Presi- 
dent of  the  Corporation,  show- 

ing the  very  successful  result  of 
the  demonstration  made  on  July 
8th,  on  a  freight  train  of  115 
cars  between  Elkhart,  Ind.,  and 
Chicago,  under  the  auspices  of 
the  American  Railway  Associa- 

tion and  witnessed  by  33  execu- 
tives from  all  of  the  principal 

railroads  in  the  country. 
A  survey  was  presented  of  the 

manufacturing  program  for  the 
present  year  showing  complete 
parts,  cabinets  and  materials  in 
the  factory  to  take  care  of  the 
proposed  shipments  for  the 
months  of  August,  September 
and  October,     Orders  on  hand 

were  shown  to  be  more  than 
twice  as  large  as  the  same  date 
the  preceding  year,  or  amount- 

ing to  $2,200,000  worth  of 

products. 
The  stockholders  and  direc- 

tors present  were  unanimously 
in  favor  of  expanding  the  oper- 

ations of  the  corporation  and 
thereupon  subscribed  and  paid 
for  unissued  treasury  stock  to 
an  amount  more  than  sufficient 
to  carry  out  the  new  activities  of 
the  corporation. 
The  following  officers  were 

elected:  E.  F.  McDonald,  Jr., 
President;  Paul  B.  Klugh,  Vice- 
President  and  General  Mana- 

ger; T.  M.  Pletcher,  Vice-Presi- 
dent; N.  A.  Fegen,  Secretary 

and  Sales  Manager;  H.  Robert- 
son, Treasurer. 

The  above  statement  repudi- 
ates unfounded  rumors  regard- 

ing the  consolidation  of  Zenith 
with  two  large  competitors.  The 
Zenith  Radio  Corporation  states 
it  will  continue  as  an  outstand- 

ing, independent,  manufacturer 
of  high  grade  radio  devices. 

FULL  VOLTAGE 
Under  Any  Load 

5&j 
<B' 

BATTERY  ELIMINATOR 
Smooth  constant  plate  current  with 

ample  reserve  powers  for  set  of  any 
number  of  tubes.  Operates  from  house 
lighting  system,  using  Raytheon  tube. 
First  cost  the  only  expense. 

Write  for  full  description. 

COMPANV 
STATE  AND  64TH  STREETS 
CHICAGO,  U.  S.  A. 

Makers  of  Burns  Loud  Speakers 
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KDKA 
KDLR 
KDYL 
KFAB 
KFAD 
KFAF 
KFAU 
KFBB 
KFBG 
KFBK 
KFBL 
KFBS 
KFBU 
KFCB 
KFDD 
KFDM 
KFDX 
KFDY 
KFDZ 
KFEC 
KFEL 
KFEQ 
KFEY 
KFFP 
KFGQ 
KFH 
KFHA 
KFHL 
KFI 
KFIF 
KFIO 
KFIQ 
KFIU 
KFIZ 
KFJB 
KFJC 
KFJF 
KFJI 
KFJM 
KFJR 
KFJY 
KFJZ 
KFKA 
KFKU 
KFKX 
KFKZ 
KFLR 
KFLU 
KFLV 
KFLX 
KFLZ 
KFMR 
KFMX 
KFNF 
KFOA 
KFOB 
KFON 
KFOO 
KFOR 
KFOT 
KFOX 
KFOY 
KFPL 
KFPM 
KFPR 
KFPW 
KFPY 
KFQA 
KFOB 
KFQD 
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Correct  List  of 
Westinghouse  Electric  &  Mfg.  Co__JEast  Pittsburgh,  Pa. 
Radio  Electric  Co   Devils  Lake,  N.  D. 
Newhouse  HoteL     Salt  Lake  City,  Utah 
Nebraska  Buick  Auto  Co   Lincoln,  Neb. 
McArthur  Bros.  Mercantile  Co     Phoenix,  Ariz. 
A.  E.  Fowler     San  Jose,  Calif. 
Independent  School  Dist   Boise,  Idaho 
F.  A.  Buttrey  &  Co   Havre,  Mont. 
W.  K.  Azbill   San  Diego,  Calif. 

Kimball-Upson  Co-   Sacramento,  Calif. 
Leese  Bros   Everett,  Wash. 
School  District  Nc.  One   Trinidad,  Colo. 
Bishop  N.  S.  Thomas     Laramie,  Wyo. 
Nielson  Radio  Supply  Co   Phoenix,  Ariz. 
St.  Michaels  Cathedral   Boise,  Idaho 
Magnolia  Petroleum  Co   Beaumont,  Texas 
First  Baptist  Church   Shreveport,  La. 
South  Dakota  State  College.     Brookings,  S.  D. 
Harry  O.  Iverson   Minneapolis,  Minn. 
Meier  &  Frank  Co     Portland,  Ore. 
Winner  Radio  Corp     Denver,  Colo. 
J.  L.  Scroggin   Oak,  Neb. 
Bunker  Hill  &  Sullivan  Min.  &  Con.  Co._. Kellogg,  Idaho 
First  Baptist  Church     Moberly,  Mo. 
Crary  Hardware  Co   Boone,  Iowa 
Hotel  Lassen   Wichita,  Kans. 
Western  State  College  of  Colo   Gunnison,  Colo. 
Penn.  College   Oskaloosa,  Iowa 
E.  C.  Anthony,  Inc   Los  Angeles,  Calif. 
Benson  Polytechnic  Institute   Portland,  Ore. 
North  Central  High  School.-     Spokane,  Wash. 
First  Methodist  Church     Yakima,  Wash. 
Alaska  Electric  Light  &  Power  Co   Juneau,  Alaska 
Daily  Commonwealth   Fond  du  Lac,  Wis. 
Marshall  Electrical  Co   Marshalltown,  Iowa 
R.  B.  Fegan  (Episcopal  Church)   Junction  City,  Kans. 
National  Radio  Manf.  Co   Oklahoma  City,  Okla. 
Liberty  Theatre  (E.  E.  Marsh)   Astoria,  Ore. 
University  of  North  Dakota     Grand  Forks,  N.  D. 
Ashley  C.  Dixon  &  Son     Portland,  Ore. 
Tunwall  Radio  Co   Fort  Dodge,  Iowa 
W.  E.   Branch   „..Ft.  Worth,  Tex. 
Colo.  State  Teachers  College     Greeley,  Colo. 
The  University  of  Kansas   Lawrence,  Kans. 
Westinghouse  Elec.  &  Mfg.  Co     Hastings,  Neb. 
Chamber  of  Commerce   Kirkville,  Mo. 
University  of  New  Mexico     Albuquerque,  N.  M. 
San  Benito  Radio  Club   San  Benito,  Texas 
Swedish  Evangelical  Church     Rockford,  111. 
George  Roy  Clough   Galveston,  Texas 
Atlantic  Automobile  Co   Anita,  la. 
Morningside  College.   Sioux  City,  Iowa 
Carleton  College.     Northfield,  Minn. 
Henry  Field  Seed  Co       Shenandoah,  Iowa 
Rhodes  Department  Store.     Seattle,  Wash. 
Chamber  of  Commerce.   Burlingame,  Calif. 
Echophone  Radio  Shop.     Long  Beach,  Calif. 

Latter  Day  Saints'  University   Salt  Lake  City,  Utah 
David  City  Tire  &  Electric  Co.   David  City,  Neb. 
College  Hill  Radio  Club.     Wichita,  Kans. 
Board  of  Education,  Tech.  High  School.—Omaha,  Nebr. 
Beacon  Radio  Service         St.  Paul.  Minn. 

C.  C.  Baxter.     __•_   Dublin,  Texas. 
The  New  Furniture  Co     Greenville,  Texas. 
Los  Angeles  County  Forestry  Dept...Los  Angeles,  Calif. 
St.  Johns  M.  E.  Church   Carterville,  Mo. 
Symons  Investment  Co     Spokane,  Wash. 
The  Principia           St.  Louis,  Mo. 
The  Searchlight  Publishin    Co   Fort  Worth.  Texas 

Chovin  Supply  Co   Anchorage,  Alaska 
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Broadcast  Stations 
309 231 
246 
341 273 

217 
280 275 
216 
248 
224 
238 

270 238 

278 316 

250 273 

231 248 
254 
268 
233 

242 226 
268 

252 240 

468 248 265 

256 

226 
273 248 

219 261 
246 
278 

263 246 
254 
273 
275 
288 
226 
254 
236 

229 
240 
273 
261 

337 
263 

454 226 
233 

236 226 
231 
248 
252 

252 
242 231 

258 
266 

261 263 227  | 

KFQP  G.  S.  Carson,  Jr     Iowa  City,  la.  224 
KFQU  W.  Riker.   Holy  City,  Calif.  217 

KFQW  C.  F.  Knierim.   North  Bend,  Wash.  216 

KFQZ  Taft  Products  Co   Hollywood,  Calif.  225 

KFRB  Hall  Bros     Beeville,  Texas  248 

KFRC  City  of  Paris  Dry  Goods  Co...._   San  Francisco,  Calif.  268 

KFRU  Stephens  College.   _     Columbia,  Mo.  500 

KFRW  G.  &  G.  Radio  Shop..       Olympia,  Wash.  219 
KFSD  Airfan  Radio  Corp   San  Diego,  Calif.  246 
KFSG  Echo  Park  Evan.  Assn     Los  Angeles,  Calif.  275 
KFUL  Thomas  Groggan  &  Bros.  Music  Co   Galveston,  Texas  258 

KFUM   W.  D.  Corley   Colorado   Springs,  Colo.  239 
KFUO  Concordia  Seminary.   St.  Louis,  Mo.  545 
KFUP  Fitzsimmons  General  Hospital   Denver  ,Colo.  234 
KFUR  Peery  Bldg.  Co     Ogden,  Utah  224 
KFUS  Louis  L.  Sherman     Oakland,  Calif.  256 
KFUT  University  of  Utah     Salt  Lake  City,  Utah  261 
KFUU  Colburn  Radio  Labs     Oakland,  Calif.  220 
KFVD  McWhinnie  Electric  Co     San  Pedro,  Calif.  205 
KFVE  Film  Corporation  of  America     St.  Louis,  Mo.  240 
KFVG  First  M.  E.  Church.   ..._.._   Independence,  Kans.  236 
KFVI  Headquarters  Troop,  56th  Cavalry.   Houston,  Texas  240 
KFVN  Carl  E.  Bagley.     Fairmont,  Minn.  227 
KFVS  Hirsch  Battery  and  Radio  Co   Cape  Girardeau,  Mo.  224 
KFVY  Radio  Supply  Co   Albuquerque,  N.  M.  250 
KFWA  Browning  Bros.  Co       Ogden,  Utah.  261 
KFWB  Warner  Bros   ._   ....Hollywood,  Calif.  252 
KFWC  L.  E.  Wall     San  Bernardino,  Calif.  211 
KFWF  St.  Louis  Truth  Center   St.  Louis,  Mo.  214 
KFWH  F.  Wellington  Morse,  Jr   Chico,  Calif.  254 
KFWI  Radio  Entertainments,  Inc   South  San  Franciso,  Calif.  226 
KFWM  Oakland  Educational  Society   Oakland,  Calif.  207 
KFWO  Lawrence  Mott   Avalon,  Calif.  211 
KFWU  Louisiana  College   Pineville,  La.  238 
KFWV  Wilbur  Jerman     Portland,  Oreg.  213 
KFXB  Bertram  O.  Heller     Big  Bear  Lake,  Calif.  203 
KFXD  Service  Radio  Co     Logan,  Utah  205 

KFXF  Pike's  Peak  Broadcasting  Co-Colorado  Springs,  Colo.  250 
KFXH  Bledsoe  Radio  Company   El  Paso,  Texas  242 
KFXJ  Mt.  States  Radio  Dist.  Inc.   Denver,    Colo.  216 
KFXR  Classen  Film  Finishing  Co...._   Oklahoma  City,  Okla.  214 
KFXY  Mary  M.  Costigan   Flagstaff,  Ariz.  205 

KFYF  Carl's  Radio  Den     Oxnard,  Calif.  205 
KFYJ  Chronicle  Publishing  Co     Houston,  Texas  238 

KFYO  Buchanan-Vaughan  Co   Texarkana,  Tex.  210 
KFYR  Hoskens-Meyers,  Inc     Bismarck,  N.  Dak.  248 
KGAR  Tuscon   Citizen,         Tuscon,   Ariz.  244 
KGBS  A.  C.  Dailey,       ......Seattle,  Wash.  210 
KGBU  R.  R.  Thornton,       ..Ketchikan,  Alaska  229 
KGO  General  Electric  Co   Oakland,  Calif.  361 
KGTT  Glad  Tidings  Tabernacle.   San  Francisco,  Calif.  207 
KGU  Marion  A.  Mulrony     ...Honolulu,  Hawaii.  270 
KGW  Portland  Morning  Oregonian..._   _   Portland,  Oreg.  491 
KGY  St.  Martins  College.         Lacy,  Wash.  246 

KHJ  Times-Mirror  Co   Los  Angeles,  Calif.  405 
KHQ  Louis  Wasmer.     Seattle,  Wash.  394 
KJBS  J.  Brunton  &  Sons.   San  Francisco,  Calif.  220 
KJR  Northwest  Radio  Service  Co   Seattle,  Wash.  384 
KLDS  Reorganized  Church   Independence,  Mo.  441 
KLS  Warner  Brothers  Radio  Supplies  Co._...Oakland,  Calif.  250 
KLX  Tribune  Publishing  Co   Oakland,  Calif.  508 
KLZ  Reynolds  Radio  Co     Denver,  Colo.  266 
KMA  May  Seed  &  Nursery  Co.   Shenandoah,  Iowa  252 
KMJ  Fresno  Bee.   .Fresno,  Calif.  234 
KMMJ  M.  M.  Johnson  Co   Clay  Center,  Nebr.  229 
KMO  Love  Electric  Co     Tacoma,  Wash.  250 
KMOX  Voice  of  St.  Louis.   St.  Louis,  Mo.  280 

KMTR  Turner  Radio  Corp   .Los  Angeles,  Calif.  238 
KNRG  C.  B.  Juneau     „   Los  Angeles,  Calif.  208 
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Plate  Power  Supply  Uses  the 
New  Raytheon  Tube 

(Continued  from  page  hi) 

in  the  receiver  are  disconnected 
entirely  from  the  set  wiring, 
and,  instead,  connected  to  ter- 

minals 3-4  of  the  No.  330  power 
transformer  by  means  of  a  pair 
of  rubber-covered  wires  which 
should  be  twisted.  If  a  UX171 
or  UX112  tube  were  to  be  used, 
then  a  fixed  5  ohm  resistance 
would  have  to  be  connected  in 
series  with  one  wire.  Next,  di- 

rect at  the  tube  socket  terminals 
should  be  mounted  a  100  ohm 
fixed  resistance  with  one  end 
connected  to  each  of  the  fila- 

ment posts  of  the  socket.  To  the 
center  tap  of  this  resistance  will 
be  connected  the  C  and  B-  leads 
as  well  as  the  negative  filament 
lead  of  the  other  tubes  in  the 
set.  The  receiver  is  then  con- 

nected to  the  supply  set  with  a 
1500  ohm  adjustable  resistance 
in  the  common  negative  lead  to 
the  eliminator.  The  set  end  of 
this  resistor  connects  to  the  cen- 

ter of  the  100  ohm  resistance 
shunting  the  power  tube  fila- 

ment, and  the  C-  lead  of  the 
power  stage  connects  to  an  ad- 

justable contact  on  the  1500 
ohm  resistor. 

The  receiver  is  now  put  in 
operation  with  the  tap  on  the 
1500  ohm  resistance  at  the  end 
farthest  from  the  filament  resis- 

tance connection.  With  a  sig- 
nal coming  in,  the  position  of 

this  tap  is  adjusted  for  best 
quality.  The  most  satisfactory 
way  to  make  this  adjustment  is 
to  connect  a  miliameter  in  the 
plate  circuit  of  the  last  tube, 
and  adjust  the  resistance  tap  un- 

til a  signal  does  not  cause  the 
meter  reading  to  vary  at  all, 
which  is  the  correct  adjustment. 

If  a  power  tube  is  used,  oper- 
ating on  the  full  voltage  of  the 

supply  set,  an  output  transform- 
er really  should  be  used  be- 

tween the  speaker  and  the  pow- 
er tube  for  insulation  purposes. 

Further,  such  a  transformer  will 
improve  low  note  quality  very 
much,  if  properly  designed,  as  is 
the  S-M  No.  220  output  trans- 

former, for  this  purpose.  It  will 
also,  by  keeping  the  direct  cur- 

rent out  of  the  loud-speaker,  in- 
crease  the    speaker's   handling 

capacity  several  times,  in  most 
cases. 

Under  certain  circumstances, 
it  may  be  well  to  connect  a  1  to 
4  mfd.  condenser  from  the  cen- 

ter tap  of  the  100  ohm  resis- 
tance to  the  "F"  post  of  the  sec- 

ondary of  the  audio  transformer 
in  the  power  stage.  Frequently, 
stability  will  also  be  improved  if 
two  l/10th  mfd.  condensers, 
with  their  joint  grounded  direct- 

ly to  the  set  ground,  have  their 
other  terminals  connected  to 

the  "F"  posts  of  the  Raytheon 
tube  socket.  In  this  case,  con- 

necting terminal  8  of  the  power 
transformer  (the  noise  shield) 
directly  to  the  set  ground  may 
also  diminish  noise  if  trouble- 

some. These  suggestions  apply 
only  when  the  1500  ohm  series 
resistance  in  the  negative  B  sup- 

ply lead  is  used  to  obtain  power 
amplifier  C  voltage. 

The  supply  set  may  be  con- 
nected to  the  lighting  circuit 

and  disconnected  at  will  by 
means  of  the  separable  attach- 

ment plug,  which  serves  excel- 
lently as  a  switch.  If  left  con- 

nected for  several  days  at  a 
time,  no  damage  will  be  done 
as  the  tube  itself  has  a  practi- 

cally indefinite  life. 

New  "A"  Power  Unit 

AN  excellent  "A"  power  unit .  for  radio  has  been  developed 
by  Westinghouse  and  is  being 
marketed  by  the  Westinghouse 
Union  Battery  Company.  It  is 

known  as  the  "A"  Autopower 
and  is  a  combination  of  battery 
and  trickle  charger. 

A  feature  is  that  the  rate  of 
charging  can  be  varied  from  1/10 
ampere  to  V2  ampere,  with  two 
intermediate  steps,  by  simply 
changing  the  position  of  a  con- 

necting link. 
The  charging  unit  is  made  on 

an    entirely    new    principle. 

LearntoEarn 

\SSOtoS250aWeek jFreeBooKRICH  REWARDS 

IN  RADIO"  Tells  How. If  you're  earning  a  penny  less 
than  S50  a  week,  clip  coupon  below 
for  FREE  RADIO 
BOOK!  Thousands 
of  openings,  good  posi- 

tions everywhere  inthis 
growingbrand-new.big  } 

pay  profession.      Free Book    gives    all    the facts.      Radio     needs 
trained  men !    Learn  to 
be  a   Radio   Expert,  and 
drawdown  big  pay  for  the       - 
easiest  and  must  fascinat-  S  .4 ing  work  in  the  world.  ̂ giM  . 

I'll  Train  You  Quickly  At 
Home  To  Be  A  Radio  Expert 

Stay  home  and  hold  your  job — I'll  bring your  training  to  you.  You  learn  quickly  and 
easily  in  your  spare  time  without  leaving 
home.  I  guarantee  to  train  you  successfully 
or  refund  your  money  under  the  terms  of  a 
guarantee  bond  I  give  you  upon  enrollment. 
I  supply  you  free  of  extra  cost  with  all  needed 
apparatus  and  receiving  sots  for  practical 
work  while  learning,  so  you  can  master  Radio 
quickly,  easily,  at  home. 

Big  Demand  For  Trained 
Men  In  Radio 

Every  day  N.  R.  I. -trained  men  taking 
good  places  in  the  Radio  field  I   Thousands  of 
o]m  nin^s  now  awaiting  the  trained  man  in 
tlnsju-wprofession.  FREKEMI'i  oYMI.XT M-'RVK  V,  WHEN  YOU  GRADUATE. 
Many  other  big  features.  Don't  go  along  ; 
S25  or  $35  or  S45  a  weei  ' Expert  you  could  be  pullir for  the  same  six  days.   Ge 

g  down  real  money 
.  the  Facts — CLIP 

Age  or  Lack  oS  Experience 
No  Drawback 

You  don't  need  high  9chool  training  to 
I  earn  by  my  methods — common  schooling  is 
enough.  Lack  of  experience  or  education 
need  not  hold  you  back.  My  training  is  thor- 

ough and  complete,  but  at  the  same  time  it's practical. simple,  and  clear.  Young  and  old 
success  in  Radio  through  my 

pon  below  for  FREE  Book — • in  Radio."  Read  for  yourself. 
My  offer  of  receiving  sets 
and  practice  instruments 
given  with  course  soon  to 
be  withdrawn— WRITE 
NOW.  Coupon  will  bring book  and  full  details  of  big 
special  outfit  offer. f.  E.  SMITH,  President 
National  Radio  Institute 

Dept.KU-3 

Washington,  D.  C. 

alike  ha 
help.    Send  cou "Rich  Rewards 

You  get  receiving 

sets  and  practice  I instruments  with 
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KNX       Los  Angeles  Evening  Express.   Los  Angeles,  Calif.  337 
KOA       General  Electric  Co   Denver,  Colo.  322 

KOAC    Oregon  Agricultural  College.   Corvallis,  Oreg.  280 
KOB       N.  Mex.  College  Ag.  &  Me.  Arts..State  College,  N.  Mex.  349 
KOCH    Central  High  SchooL     Omaha,  Neb.  258 
KOCW  Oklahoma  College  for  Women     Chickasha,  Okla.  252 
KOIL      Monarch  Manufacturing  Co     Council  Bluffs.  Iowa  278 
KOIN     H.  B.  Read       Portland,  Ore.  319 
KOMO  Bert  F.  Fisher   _   Seattle,  Wash.  306 
KOWW  Blue  Mt.  Radio  Assn   Walla  Walla,  Wash.  256 
KPO       Hale  Bros     San  Francisco,  Calif.  428 
KPPC     Pasadena  Presbyterian  Church   Pasadena,  Calif.  229 
KPRC    Houston  Post  Dispatch.     Houston,  Texas  297 

KPSN     Star-News  Publishing  Co.   Pasadena.  Calif.  316 
KQV       Doubleday-Hill  Electric  Co     Pittsburgh,  Pa.  275 
KQW     Charles  D.  Herrold     San  Jose,  Calif.  231 
KRE       Berkeley  Daily  Gazette.   Berkeley,  Calif.  256 
KSAC     Kansas  State  Agricultural  College—Manhattan,  Kans.  341 
KSD        Pulitzer  Printing  Co     _—   St.  Louis,  Mo.  545 
KSL        Radio  Service  Corp.  of  Utah....   Salt  Lake  City,  Utah  300 
KSMR  Santa  Maria  Valley  Railroad  Co.._.Santa  Maria,  Calif.  210 
KSO       A.  A.  Berry  Seed  Co   Clarinda,  Iowa  242 
KTAB     Associated  Broadcasters   Oakland,  Calif.  240 
KTBI     Bible  Institute     Los  Angeles,  Calif.  294 

KTBR    Brown's  Radio  Shop.   Portland,  Ore.  263 
KTHS    New  Arlington  Hotel  Co   Hot  Springs,  Ark.  375 
KTNT    N.  Baker.   Muscatine,  Iowa  256 
KTW      First  Presbyterian  Church.     Seattle,  Wash.  454 
KUOA   University  of  Arkansas   Fayetteville,  Ark.  300 
KUOM  State  University  of  Montana     Missoula,  Mont.  244 
KUSD    University  of  South  Dakota.—   Vermillion,  S.  D.  278 
KUT       University  of  Texas.   Austin,  Texas  231 
KVOO    The  Voice  of  Oklahoma     Bristow,  Okla.  375 
KWCR  H.  F.  Paar   Cedar  Rapids,  Iowa  278 
KWG      Portable  Wireless  Telephone  Co...._   Stockton,  Calif.  248 
KWKC  Wilson  Duncan  Studios.   Kansas  City,  Mo.  236 
KWKH   Henderson  Iron  Works.   Shreveport,  La.  312 
KWSC  State  College   Pullman,  Wash.  349 
KWUG  Western  Union  College       Le  Mars,    Iowa  252 
KWWG  City  of  Brownsville     Brownsville,  Texas  278 
KYW     Westinghouse  Electric  &  Mfg.  Co   Chicago,  111.  535 
KZIB     I.  Beck   Manila,  P.  I.  250 
KZKZ    Electrical  Supply  Co   Manila,  P.  I.   270 
KZM      Preston  D.  Allen       Oakland,  Calif.  240 
KZRO  Far  Eastern   Radio   Manila,  P.  I.  222 
KZUY    F.  J.  Elser     Manila,  P.  I.  360 
NAA       U.  S.  Navy  Dept   Arlington,  Va.  434 
WAAD   Ohio  Mechanics  Institute     Cincinnati,  Ohio  258 
WAAF    Chicago  Daily  Drovers  Journal   Chicago,  111.  278 
WAAW  Omaha  Grain  Exchange     Omaha,  Nebr.  278 
WABB   Harrisburg  Radio  Co   ..Harrisburg,  Pa.  204 
WABC    Asheville  Battery  Co.,  Inc.._   _...Asheville,  N.  C.  254 
WABI     1st  Universalist  Church.     Bangor,  Me.  240 
WABO    Lake  Avenue  Baptist  Church.   Rochester,  N.  Y.  278 
WABO   Haverford  College,  Radio  Club     Haverford,  Pa.  261 
WABR   Scott  High  SchooL     Toledo,  Ohio  263 
WABW  College  of  Wooster.     Wooster,  Ohio  207 
WABX   Henry  B.  Joy.     Mt.  Clemens,  Mich.  246 
WABY  John  Magaldi,  Jr     Philadelphia,  Pa.  242 
WABZ    Coliseum  Place  Baptist  Church.   New  Orleans,  La.  275 
WADC   Allen  T.  Simmons  (Allen  Theatre)     Akron,  Ohio  258 
WAFD    Albert  B.  Parfet  Co     ...Port  Huron,  Mich.  275 
WAGM  R.  L.  Miller       Royal  Oak,  Mich.  225 
WAHG  A.  H.  Grebe  &  Co     Richmond  Hill,  N.  Y.  316 
WAIT     A.  H.  Waite  Co   Taunton,  Mass.  229 
WAIU     American  Insurance  Union     Columbus,  Ohio  294 
WAMD  Radisson  Radio  Corp     Minneapolis,  Minn.  244 
WAPI     Alabama  Polytechnic  Institute   Auburn,  Ala.  248 
WARG   American  Radio  &  Research  Corp   Medford,  Mass.  261 
WATT  Edison  Electrie         Boston,  Mass.  244 
WBAA    Purdue  University.   W.  Lafayette,  Ind.  273 
WBAK   Pennsylvania  State  Police   Harrisburg,  Pa.  275 
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WBAL    Consolidated  Gas  &  Elec.  Co.-   Glen  Morris,  Md.  246 
WBAO    James  Millikan  University     Decatur,  111.  270 

WBAP    Wortham-Carter  Pub.  (Star  Telegram)..Ft.  Worth,  Texas  476 
WBAW  Braid  Elec,  &  Waldrum  Drug  Co...Nashville,  Tenn.  236 

WBAX   John  H.  Stenger,  Jr   Wilkes-Barre,  Pa.  256 
WBBL    Grace  Covenant  Presbyterian  Church....Richmond,  Va.  229 
WBBM  Atlass  Investment  Co   Chicago,  111.  226 
WBBP    Petoskey  High  School     Petoskey,  Mich.  238 

WBBR    People's  Pulpit  Assoc   Rossville,  N.  Y.  273 
WBBS    First  Baptist  Church.       New  Orleans,  La.  252 
WBBW  RufTner  Junior  High  SchooL     Norfolk,  Va.  222 

WBBY   Washington  Light  Inf. Co."B"  118th  inf,Charleston,S.C.  268 
WBBZ    C.  L.  Carrell     —..Chicago,  111.  216 
WBCN   Foster  &  McDonnelL     Chicago,  111.  266 
WBDC    Baxter  Laundry  Co   Grand  Rapids,  Mich.  256 
WBES    Bliss  Electrical  School   Takoma  Park,  Md.  222 
WBNY    B.  A.  Ruchome  Corp   New  York,  N.  Y.  322 
WBOQ   A.  H.  Grebe  &  Co.,  Inc..—..-   Richmond  Hill,  N.  Y.  236 
WBPI      I.  R.  Nelson   Newark,  N.  J.  263 
WBRC    Bell  Radio  Corporation     Birmingham,  Ala  248 
WBRE     Baltimore  Radio  Exchange...—   _...Wilkes-Barre,  Pa.  231 
WBT       Charlotte  Chamber  of  Commerce   Charlotte,  N.  C.  275 
WBZ        Westinghouse  Elect.  &  Mfg.  Co   Springfield,  Mass.  331 
WBZA     Westinghouse  Elect.  &  Mfg.  Co     Boston,  Mass.  242 
WCAC     Connecticut  Agricultural  College   Mansfield,  Conn.  275 
WCAD    St.  Lawrence  University   Canton,  N.  Y.  263 
WCAE     Kaufmann  &  Baer  Co.  &  The  Pitts.  Pr..Pittsburgh,  Pa.  461 
WCAJ     Nebraska  Wesleyan  University..University  Place,  Nebr.  254 
WCAL    St.  Olaf  College       Northfield,  Minn.  337 
WCAM  City  of  Camden.—     Camden,  N.  J.  236 
WCAO    A.  A.  and  A.  S.  Brager       Baltimore,  Md.  275 
WCAP     Chesapeake  &  Potomac  Tel.  Co.   Washington,  D.  C.  468 
WCAR    Southern  Radio  Corp.  of  Texas._...San  Antonio,  Texas  263 
WCAT    State  College  of  Mines   Rapid  City,  S.  Dak.  240 
WCAU    Universal  Broadcasting  Co.—   _   Philadelphia,  Pa.  278 
WCAX    University  of  Vermont   Burlington,  Vt.  250 
WCBA    Charles  W.  Heimbach.     Allentown,  Pa.  254 
WCBD    Wilbur  C.  Voliva   Zion,  111.  345 
WCBE    Uhalt  Radio  Co   New  Orleans,  La.  263 
WCBH    University  of  Mississippi.—   _   _   .Oxford,  Miss.  242 
WCBM    Charles  Swarz   _.._       Baltimore,  Md.  229 
WCBR    C.  H.  Mester.       Providence,  R.  I.  210 

WCCO    Washburn-Crosby  Co         Anoka,  Minn.  416 
WCFT    Knights  of  Pythias   Tullahoma,  Tenn.   252 
WCLO    C.  E.  Whitmore     _   Camp  Lake,  Wis.  231 
WCLS     H.  M.  Couch     _.._   Joliet,  111.  214 
WCMA  Culver  Military  Academy   _       Culver,  Ind.  222 
WGOA    City  of  Pensacola   Pensacola,  Fla.  222 
WCSH     Henry  P.  Rines     ._   .Portland,  Maine  256 
WCSO     Wittenberg  College.         .....Springfield,  Ohio  248 
WCWS    Chas.  W.  Selene  (Portable)   Providence,  R.  I.  210 
WCX       Free  Press  and  Jewett  R.  &  P.  Co.—   Detroit,  Mich.  517 

WDAD    Dad's  Auto  Accessories,  Inc     Nashville,  Tenn.  226 
WDAE    Tampa  Daily  Times         Tampa,  Fla.  273 
WDAF    Kansas  City  Star     _   Kansas  City,  Mo.  366 
WDAG    J.  Laurence  Martin       Amarillo,  Texas  263 
WDAH    Trinity  Methodist  Church     El  Paso,  Texas  268 
WDAY    Radio  Equipment  Corp   Fargo,  N.  Dak.  261 

WDBE    Gilham-Schoen  Elec.  Co       Atlanta,  Ga.  270 
WDBJ     Richardson  Wayland  Elec.  Corp.—   _...Roanoke,  Va.  229 
WDPK    M.  F.  Broz   Cleveland,  Ohio.  227 
WDBO    Ro.lins  College,  Inc       ....Winter  Park,  Fla.  240 
WDBZ     Kingston  Radio  Club     ....Kingston,  N.  Y.  233 
WDEL    Wilmington  Elec.  Specialty  Co.   Wilmington,  Del.  266 
WDGY  Dr.  George  W.  Young.   Minneapolis,  Minn.  263 
WDOD    Chattanooga  Radio  Co.,  Inc     Chattanooga,  Tenn.  256 
WDRG    Doolittle  Radio  Corp       New  Haven,  Conn.  268 
WDWF    Dutee  Wilcox  Flint,  Inc   Cranston,  R.  I.  441 

WDZ       J.  L.  Bush   Tuscola,  111.  278 
WEAF     Broadcasting  Co.  of  America   New  York,  N.  Y.  491 
WEAI      Cornell  University.   Ithaca,  N.  Y.  254 
WEAM    Bor.  of  N.  Plainfield.     North  Plainfield,  N.  J.  261 
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IMPROVING  audio  frequency 
amplifiers  has  been  a  serious 

problem  confronting  every  radio 
set  user.  The  use  of  more  tubes 

in  inefficient  amplifying  systems 
does  not  appeal  to  every  one  in 
their  pursuit  of  quality.  A  new 
variable  audio  transformer  solves 

the  problem  of  getting  perfect 
reproduction  from  a  transformer 
coupled  amplifier. 

With  this  new  General  Instru- 
ment product  any  audio  amplifier 

can  be  improved.  The  small 
knob  atop  the  transformer  case 
adjusts  a  variable  element  which 
matches  the  tube  and  the  trans- 

former, the  only  method  by 
which  perfect  quality  can  be  ob- 

tained from  a  transformer 
coupled  amplifier. 

The  uses  to  which  this  new  in- 
strument can  be  put  are  many. 

As  straight  two  stage  amplifiers 
great  volume  with  perfect  repro- 

duction can  be  obtained.  Audi- 
torium volume  can  be  had  from  a 

three  stage  amplifier  using  these 
transformers.  Combination  re- 

sistance, or  impedance,  and 
transformer  coupled  amplifiers, 
using  one  of  the  Variable  Audio 
Transformers  in  the  second 

stage  will  result  in  more  than  or- 
dinary two  stage  volume  with  ex- 
cellent quality. 

Subscribe  to 
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$2.50  a  Year 

No.  135-C 

Radio  Voltmeter  "De  Luxe' 
7}4  and  150  Volt  Scale 

Control 
Filament 
Voltage  and 
Check 
Batteries 
Send  for  special  circular 
No.  1016  describing  this 

beautiful  portable  volt- 
meter with  its  genuine 

black  Bakelite  case  and 
leads  for  plugging  into  the 

pin-jacks  in  the  newer 
sets  on  the  market. 

New  JEWELL  Radio  Catalog  (No.  15-C) 
is  just  off  the  press.  In  it  is  shown  the  most  com- 

plete line  of  Radio  Test  Instruments  manufactured. 
Ask  your  dealer  for  a  copy  or  write  direct  to  us. 

BUY  FROM  YOUR  DEALER 

Jewell  Electrical  Instrument  Co. 
1650  Walnut  St.,  Chicago 

"26  Years  Making  Good  Instruments" 

New  Tube  and  Short -Wave 
Sets  For  U.  S.  Navy 

FLAGSHIPS  of  all  Naval  sea- going units  are  soon  to  be 

equipped  with  high-frequency  or 
short-wave  radio  apparatus,  ac- 

cording to  the  program  of  the 
Naval  Communication  Service. 

Flagships  of  the  main  squadrons 
will  be  equipped  with  5KW 
transmitters  and  those  of  the 

minor  units  with  V^KW  sets. 

Experiments  with  250-watt 
short-wave  transmitters  at  land 
stations  and  on  some  destroyers 
have  proven  very  successful  for 
long-range  work.  The  Denver, 
while  at  Africa,  communicated 
successfully  with  the  Finch 
which  was  on  Asiatic  station, 
and  was  also  heard  in  New  Zea- 

land. The  Memphis  and  Pitts- 
burgh have  been  authorized  to 

conduct  special  communication 
tests  on  10  and  35  meters  with 
amateurs  while  cruising  across 
the  Atlantic.  Destroyers  now 
going  abroad  to  relieve  ships  in 
European  waters  are  being 
fitted   out   with   short-wave   re- 

Supremacy/ 
Like  the  Leviathan,  the  Durham 
Metallized  Resistor  is  the  su- 

preme achievement  in  its  own 
field.  Noiseless  in  operation,  un- 

affected by  atmospheric  changes, 
and  permanent  in  resistance  value. 

10  meg.  to  500  ohms,  from  SO  cts.  to  $1.00 

Please  mention  Radio  Age  when  writing  to  advertisers 

ALL!  Z 

RESISTORS 
INTERNATIONAL  RESISTANCE  CO. 

Dept.  C,  Perry  BIdg.  Philadelphia,  Pa. 
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WEAN    Shepard  Co.   .Providence,  R.  I.  270 
WEAO     Ohio  State  University     Columbus,  Ohio  294 
WEAR     Willard  Battery  Co       ....Cleveland,  Ohio  389 
WEAU     Davidson  Bros.  Co     ....Sioux  City,  Iowa  275 

WEBC     Walter  Cecil  Bridges     Superior,  Wis.  242 
WEBH    Edgewater  B.  H.  &  Herald  Examiner.....   Chicago,  111.  370 
WEBJ     Third  Avenue  Railway  Co._.._   ....New  York,  N.  Y.  273 
WEBL  Radio  Corp.  of  America  (Portable)....New  York,  N.  Y.  226 
WEBQ    Tate  Radio  Corp   Harrisburg,  111.  226 
WEBR     H.  H.  Howell     ....._   ..Buffalo,  N.  Y.  244 

WEBW    Beloit  College.....       Beloit,  Wis.  268 
WEBZ     Savannah  Radio  Corp         ..Savannah,  Ga.  263 
WEEI      The  Edison  Elec.  Illuminating  Co     Boston,  Mass.  349 
WEHS     Robert  E.  Hughes     ....Evanston,  111.  203 
WEMC  Emanuel  Missionary  College....Berrien  Springs,  Mich.  285 

WENR    Ail-American  Radio  Corp....     Chicago,  111.  266 
WEW      St.  Louis  University     _   St.  Louis,  Mo.  360 
WFAA     Dallas  News  &  Dallas  Journal   _   ._   Dallas,  Tex.  476 
WFAM    Times  Publishing  Co       St.  Cloud,  Minn.  273 
WFAV     University  of  Nebraska       Lincoln,  Neb.  275 
WFBC     First  Baptist  Church     ....   Knoxville,  Tenn.  250 
WFBE     John  Van  De  Walle       Seymour,  Ind.  226 
WFBG    The  Wm.  F.  Gable  Co   _   ._.._   Altoona,  Pa.  278 

WFBH    Peoples  Broadcasting  Corp.,   New  York,  N.  Y.  273 

WFBJ     St.  John's  University   Collegeville,  Minn.  236 
WFBL     Onondaga  Hotel  Co   Syracuse,  N.  Y.  252 
WFBM    Merchants  Heat  &  Light  Co.   Indianapolis,  Ind.  268 

WFBR     Fifth  Inf.  Md.  Nat'l  Guard   .....Baltimore,  Md.  254 
WFBZ     Knox  College     ._     Galesburg,  111.  254 
WFCL     Chicago  Federation  of  Labor     Chicago,  111.  491 
WFDF     F.  D.  Fallain       Flint,  Mich.  234 
WFI        Strawbridge  and  Clothier...   Philadelphia,  Pa.  394 
WFKB     F.  K.  Bridgman  (Inc.)       _     Chicago,  111.  217 
WFRL     Robert  Morrison  Lacey       Brooklyn,  N.  Y.  205 
WGAL    Lancaster  Elec.  Supply  &  Const.  Co   Lancaster,  Pa.  248 
WGBB    Harry  H.  Carman       Freeport,  N.  Y.  244 
WGBC    First  Baptist  Church       Memphis,  Tenn.  278 
WGBF    Fink  Furniture  Co.       Evansville,  Ind.  236 
WGBI     Scranton  Broadcasters,  Inc   .Scranton,  Pa.  240 
WGBR    George  S.  Ives._   _       Marshfield,  Wis.  229 
WGBS     Gimbel  Brothers     _   New  York,  N.  Y.  316 

WGBU  Florida  Cities  Finance  Co..._...Fulford  By-The-Sea,  Fla.  278 
WGBX    University  of  Maine.....   ....     Orono,  Me.  234 
WGCP     May  Broadcast  Corp     Newark,  N.  J.  252 
WGES     Coyne  Electrical  School       .....Chicago,  111.  250 
WGHB    Fort   Harrison  Hotel   Clearwater,  Fla.  266 
WGHP    G.  H.  Phelps   Detroit,  Mich.  270 
WGMU  A.H.Grebe&Co.Inc.,(Portable)..RichmondHill,N.Y.  236 
WGN       The  Tribune..         Chicago,   111.  303 
WGR       Federal  T.  and  T.  Co       Buffalo,  N.  Y.  319 
WGST    Georgia  School  Technology....     Atlanta,  Ga.  270 
WGY       General  Elec.  Co._   _   ....Schenectady,  N.  Y.  379 
WHA       University  of  Wisconsin   _     Madison,  Wis.  535 
WHAD    Marquett  Univ.  &  Milw.  Journal   Milwaukee,  Wis.  275 
WHAM  Univ.  of  Rochester  (Eastman  S.  of  M.)..Rochester,  NY.  278 
WHAP    W.  H.  Taylor  Finance  Corp.     Brooklyn,  N.  Y.  240 
WHAR    Seaside  House   _     Atlantic  City,  N.  J.  275 

WHAS     Courier-Journal  &  Louisville  Times..   Louisville,  Ky.  400 
WHAZ    Rensselaer  Polytechnic  Institute..     Troy,  N.  Y.  379 
WHB       Sweeney  School  Co.       Kansas  City,  Mo.  366 
WHBA    C.  C.  Shaffer           Oil  City,  Pa.  250 
WHBC    Rev.  E.  P.  Graham..       Canton,  Ohio  254 
WHBD    Chamber  of  Commerce     Bellefontaine,  Ohio  222 

WHBF    Beardsley  Specialty  Company     Rock  Island,  111.  222 

WHBG    John  S.  Skane           Harrisburg,  Pa.  231 

WHBJ     Lauer  Auto  Co....   _     Ft.  Wayne,  Ind.  234 

WHBL    C.  L.  Carrell       Chicago,  111.  216 

WHBM  C.  L.  Carrell,  (Portable  Station)   _   Chicago,  111.  216 

WHBN    First  Ave.  Methodist  Church..   St.  Petersburg,  Fla.  238 

WHBP    Johnstown  Automobile  Co     ...Johnstown,  Pa.  256 

WHBQ   St.  John's  M.  E.  Church  South.   Memphis  Tenn.  233 
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WHBU    Riviera  Theatre  &  Bing's  Clothing   ....Anderson,  Ind.  219 
WHBW  D.  R.  Kienzle         Philadelphia,  Pa.  216 
WHBY  St.  Norberfs  College.   West  de  Pere,  Wis.  250 
WHDI     W.  H.  Dunwoody  Ind.  Institute   Minneapolis.Minn.  278 
WHEC    Hickson  Electric  Co.,  Inc.   Rochester,  N.  Y.  258 
WHK      The  Radio  Air  Service  Corp.   Cleveland,  Ohio  273 
WHN       George  Schubert   New  York,  N.  Y.  361 

WHO       Banker's  Life  Co..   _   _   Des  Moines,  la.  526 
WHT       Radiophone  Broadcasting  Corp   Deerfield,  111.  238 
WHT       Radiophone  Broadcasting  Corp    _   Deerfield,  111.  400 
WIAD      Howard  R.  Miller..       ....Philadelphia,  Pa.  250 
WIAS      Home  Electric  Co..     Burlington,  Iowa  254 

WIBA      The  Capital-Times  Studio   ....Madison,  Wis.  236 

WIBG     St.  Paul's  Protestant  E.  Church   Elkins  Park,  Pa.  222 
WIBH     Elite-Radio   Stores..   New    Bedford,    Mass.  210 
WIBI       Frederick  B.  Zitteli,  Jr   Flushing,  N.  Y.  219 
WIBJ      C.  L.  Carrell  (Portable)   _   _   Chicago,  111.  216 
WIBM     Billy  Maine  (Portable)..   Chicago,  111.  216 
WIBO     Nelson  Brothers       Chicago,  111.  226 
WIBR     Thurman  A.  Owings..       Werton,  W.  Va.  246 
WIBS     T.  F.  Hunter  (portable).   Elizabeth,  N.  J.  203 
WIBU     The  Electric  Farm.   _   _   _   Poynette,  Wis.  222 
WIBW     Dr.  L.  L.  Dill....       ....Logansport,  Ind.  220 
WIBX     WIBX,  Inc..   Utica,   N.   Y.  205 
WIBZ      A.   D.  Trum.     Montgomery,  Ala.  231 
WIL         Benson  Radio  &  The  Star......   _   ....St.  Louis,  Mo.  273 
WIOD    Wonderful  Isle  of  Dreams.   Miami,  Fla.  248 
WIP        Gimbel  Bros....   _   Philadelphia,  Pa.  508 
WJAF     Fenberg  Radio  Co   Ferndale,  Mich.  400 

WJAD     Jackson's  Radio  Eng.  Laboratories   Waco,  Texas  353 
WJAG     Norfolk  Daily  News..   _   Norfolk,  Nebr.  270 
WJAK     Clifford  L.  White..       Kokomo.Ind.  254 
WJAM    D.  M.  Perham.     Cedar  Rapids,  Iowa  268 
WJAR  The  Outlet  Co.  (  J.  Samuels  &  Bro.)....Providence,  R.  I.  306 
WJAS      Pittsburgh  Radio  Supply  House     Pittsburgh,  Pa.  275 
WJAX     City  of  Jacksonville   _   Jacksonville,  Fla.  337 
WJAZ     Zenith  Radio  Co.     Mt.  Prospect,  111.  322 
WJBA     D.  H.  Lentz,  Jr..   _       Joliet,  111.  207 
WJBB     Financial  Journal....     St.   Petersburg,  Fla.  254 
WJBC     Hummer  Furniture  Co   ....LaSalle,  111.  234 
WJBI      Robert  S.  Johnson..   Red  Bank,  N.  J.  219 
WJBK     E.  F.  Goodwin         Ypsilanti,  Mich.  233 

WJBL     Wm.  Gushard  Dry  Goods  Co..   _   ....Decatur,  111.  270 
WJBO    Valdemar  Jensen.       New  Orleans.  La.  268 
WJBR    Geusch  and  Stearns   Omro,  Wis.  227 

WJBT    John  S.  Boyd,   Chicago,  111.   238 
WJBU     Bucknell  University....       Lewisburg,  Pa.  211 
WJBV     Union  Course  Laboratories,   Woodhaven,  N.  Y.  470 

WJJD      Supreme  Lodge,  L.  O.  of  Moose     Mooseheart,  111.  370 
WJR        Jewett  Radio  &  Phon.  Co.  &  D.  F.  P.   Pontiac,  Mich.  517 
WJY        Radio  Corp.  of  America.....       New  York,  N.  Y.  405 
WJZ        Radio  Corp.  of  America..     New  York,  N.  Y.  454 
WKAF    WKAF  Broadcasting  Co     Milwakuee,  Wis.  261 
WKAQ    Radio  Corp.  of  Porto  Rico   ....San  Juan,  P.  R.  341 
WKAR    Michigan  State  College   ....East  Lansing,  Mich.  285 
WKAV    Laconia  Radio  Club..       Laconia,  N.  H.  224 

WKBA  Arrow  Battery  Co   Chicago,  111.    288 
WKBB    Sanders  Bros..     :..._   ...Joliet,  111.  214 
WKBE    K.  &  B.  Electric  Co     ....Webster,  Mass.  231 
WKBG    C.  L.  Carrell  (Portable).....   .....Chicago,  111.  216 

WKRC    Kodel  Radio  Corp     Cincinnati,  Ohio  326 
WKRC    Kodel  Radio  Corp   Cincinnati,  Ohio  422 
WKY      WKY  Radio  Shop....     Oklahoma  City,  Okla.  275 
WLAL     First  Christian  Church...   Tulsa,  Okla.  250 

WLAP     Wm.  V.  Jordan   _   _   Louisville,  Ky.  275 
WLAQ    Arthur  E.  Shilling   Kalamazoo,  Mich.  283 
WLB       University  of  Minnesota   ....Minneapolis,  Minn.  278 
WLBL     Bureau  of  Marketing     Stevens  Point,  Wis.  278 
WLIB      Liberty  Magazine...       Elgin,  111.  303 
WLIT      Lit  Bros....   Philadelphia,  Pa.  394 
WLS        Sears  Roebuck  &  Co   _   Crete,  111.  345 
WLSI      Lincoln  Studios       -   Cranston,  R.  I.  441 
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International  Radio  Notes 
From  H.  de  A.  Donisthorpe 

23  Gledhow  Gardens,  London,  S.  W.  5 

A  NUMBER  of  the  coun
tries 

in  Europe  are  employing 
small  relay  broadcasting 

stations  to  work  in  conjunction 

with  their  larger  stations.  Nor- 
way is  the  next  country  to  fol- 

low this  example  and  relay  sta- 
tions are  being  erected  at 

the  following:  Rjukan  (100 
watts),  Porsgrund  700  watts, 
and  Nottoden  (50  watt). 

JUGO-SLAVIA  is  the  next 
country  to  erect  a  high 

power  broadcasting  station.  This 
new  station  is  to  be  installed  by 
the  State.  A  site  for  the  sta- 

tion has  been  chosen  near 
Agram. 

This  station  will  serve  the 
whole  of  this  little  country  for 
the  present.  Radio  broadcast- 

ing in  Jugo-Slavia  is  still  very 
much  in  its  infancy,  there  being 
only  700  listeners  in  their  capital 
city  of  Belgrade. 

THE  PRESENT  government 
in  Spain  is  taking  an  active 

interest  in  broadcasting  and  is 
contemplating  the  erection  of  a 
station  at  Prado  del  Rey,  near 
Madrid,  for  their  own  use.  This 
station  will  send  out  musical 
programs  as  well  as  educational 
talks.  A  long  wave  has  been 
suggested  for  this  station  and 
3800  meters  has  been  mentioned 
in  this  connection. 

ANEW  high  power  broad- casting station  is  to  be 
erected  at  Langenberg,  near 
Cologne.  It  is  intended  that  this 
station  shall  take  the  place  of 
two  relay  stations  which  pre- 

viously covered  the  area  that 
this  new  station  will  serve.  In 
this  manner  there  will  be  a  con- 

servation of  wavelengths,  which 
is  most  essential  in  Europe  at 
the  present  time  with  all  the 
new  stations  which  are  spring- 

ing up  every  day  in  all  the  dif- 
ferent countries  on  that  con- 

tinent. It  is  reported  that  this 
station  has  been  designed  to 
work  with  a  power  of  some  60 

kilowatts,  so  that  it  is  quite  like- 
ly that  this  new  station  will  be 

heard  in  the  eastern  States  of 
America  during  good  climatic 
conditions. 

THE  WORLD'S  greatest  horse race  has  come  and  gone  once 
more  in  England  and  the  Derby 
is  over.  The  British  Broadcast- 

ing Company  as  usual  in  ac- 
cordance with  the  terms  of  their 

agreement  with  the  government, 
were  unable  to  broadcast  a  des- 

cription of  the  race  whilst  it  was 
in  progress,  and  only  comments 
and  noises  associated  with  the 

race  were  "put  over  the  air." This  continued  restriction  has 
brought  a  shower  of  complaints 
from  the  listeners  in  England, 
who  owing  to  the  very  bad 
weather  on  Derby  day  were  an- 

noyed that  they  were  not  allow- 
ed to  "see"  the  race  from  their 

homes  by  the  aid  of  their  radio 

receivers.  America's  example 
in  allowing  this  kind  of  broad- 

cast has  been  brought  to  the 
notice  of  the  powers  that  be  and 
it  is  hoped  that  there  will  be 
some  radical  changes  in  the 
policy   of  British   broadcasting, 

Life  Story  of  Steinmetz 
to  Go  on  Air 

THE  HIGHLY  dramatic  and 
interesting  story  of  Charles 

Proteus  Steinmetz,  scientist  and 
mathematician,  and  for  many 
years,  consulting  engineer  of 
the  General  Electric  Company, 
will  be  told  from  WGY  in  a 
series  of  weekly  talks  which  be- 

gan Tuesday  night,  July  20. 
John  Winthrop  Hammond, 

biographer  of  Dr.  Steinmetz,  has 
prepared  the  talks  which  will 
follow  chronologically  the 
career  of  the  young  German 
refugee  who  fled  to  America  to 
escape  persecution  by  the  re- 

actionary forces  then  in  control 
in  his  native  land. 

Our  Radio  Dealers Make  Big 
Mossy .„    ,nd  quick  profits  will 

Bend  for  this  96-page  catalog 
.dios  and  accessories,  including 

.=...».•  Tully,  Balkite,  All  American, G.  E.Tungar.Thorola,  Majestic,  Utah, 
R.  C.  A.  Tubes,  nationally  advertised 
parts,  batteries,  chargers,  etc.    Write 
for  catalog  No.  91  J  .  full  facts,  terri- tories open,  etc.    Tell  us  about  your 
business,  as  we  sell  wholesale  only. 
Eeal  money  waiting.    Don't  delay. 
NEW  ENGLAND  MILLS  CO. 

■91J 

& 

Chicago,  III. 

A  New  and  Bigger 

Bradleyohm 
for  B-Eliminators 

Announcing  the 

BRADLEYOHM-E 
Perfect  Adjustable  Re- 
sistor  for  B-Eliminators 

THE  rapid  development  of  B-Elimina- tors for  radio  receivers  has  created 

a  growing  demand  for  an  adjustable  re- 
sistor of  high  resistance  to  regulate  the 

plate  voltages  to  the  radio  set. 
Bradleyohm-E  is  a  new,  large  size  Bradley- 
ohm  of  increased  capacity  and  ample  range  for 
B-Eliminator  service.  It  is  made  in  several 
ranges  for  various  types  of  circuits. 

If  you  are  building  a  B-Eliminator,  be  sure 
to  ask  your  dealer  for  Bradleyohm-E  of  cor- 

rect range  and  you  will  be  assured  of  com- 
plete satisfaction  regardless  of  the  length  of 

time  your  B-Eliminator  is  in  service. 

ALLEN-BRADLEY  CO. 
289  Greenfield  Ave.,         Milwaukee,  Wis. 

V^m  ■>■■■■■■■■■■■■■  rGJ 

mis. 
World 
STORAGE  BATTERIES 
Vat  Cost/ 
LIMITED 

TIME  OFFER 
For  a  limited  time  only,  genuin 
World  Storage  Batteries  can  be 
gotten  at  actual  cost.  Every 
cent  of  profit  has  been  cut  out 
in  order  to  keep  our  full  factory 
organization  busy  during  the 
slack  season.  Prices  below  are 
lowest  in  history. 

World  Batteries  are  nationally 
known  for  dependable,  long 
wearing  performance.  Solid 
Rubber  Case  prevents  acid and  leakage. 

Send  No  Money! 
Just  state  battery  wanted  and  we 
will  ship  same  day  order  is  received, 
'     Express  COD.  subject  toexam- 
inatioi 

val.  5?_ 

1  with  order.    Send  your 

and  get  your  World  Bat- teries at  actual  manufacturing  cost. 

WORLD  BATTERY  COMPANY 
1219  So.  Wabash  Avenue 

Oept.  36  Chicago,  III. 
Solid  Rubber  Case 

2 -Year 

Guarantee 

Bond in  Writing 

Approved 

and  L  hied  as 
Standard by  Leading 

Authorities including  Radio 

News    Laborator- 
ies,  Popular    Sci- ence  Institute  of 

Standards,  Popu- 
lar Radio  Labora- 

Broa 
Radio 

Sets 

$10.60  World     Storage 

6-Volt,  120- Amperes  gat  ter  y  Station 
$12  50  W  S  BC,  Chicago. 

6- Volt.  140-Amperes  Interesting     pro- 

Solid  Rubber  Case 
Auto  Batteries 

6  -  Volt,      11  -Plate 

$10.50 

6  -  Volt.      13  -  Plate 

$12.50 
12 -Volt,      7 -Plate 

Please    mention   Radio   Age   when   writing    to   Advertiser 
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WLTS 
WLW 
WLWL 
WMAC 
WMAF 
WMAK 
WMAL 
WMAN 

WMAQ 
WMAY 
WMAZ 
WMBB 
WMBC 
WMBF 
WMBI 
WMG 
WMRJ 
WMCA 
WNAB 
WNAC 
WNAD 
WNAL 
WNAT 
WNAX 
WNBH 
WNJ 
WNOX 
WNRC 
WNYC 
WOAI 
WOAN 
WOAW 
WOAX 
WOC 
WOCL 
WODA 
WOI 
WOK 
WOKO 
WOO 
WOOD 

WOQ 
WOR 
WORD 
WOS 
WOWO 
WPAK 
WPCC 

WPDQ 
WPG 
WPRC 
WPSC 

WQAA 
WQAC 
WQAE 
WQAM 
WQAN 
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Lane  Technical  High  School   Chicago,  111. 
Crosley  Mfg.  Co   Cincinnati,  Ohio 
Miss.  Society  of  St.  Paul  the  Apostle._.New  York,  N.  Y. 
C.  B.  Meredith.   Casenovia,  N.  Y. 
Round  Hills  Radio  Corp   Dartmouth,  Mass 
Norton  Laboratories       Lockport,  N.  Y. 
M.  A.  Lesse  Optical  Co     -...Washington,  D.  C. 
First  Baptist  Church   Columbus,  Ohio 
Chicago  Daily  News.       Chicago,  111. 
Kingshighway  Presbyterian  Church.   St.  Louis,  Mo. 
Mercer  University     Macon,  Ga. 
American  Bond  &  Mortgage  Co   Chicago,  111. 
Michigan  Broadcasting  Co   .—..Detroit,  Mich. 
Miami  Beach  Hotel   Miami  Beach,  Fla. 
Moody  Bible  Institute,     Chicago,  111. 
Commercial  Appeal       Memphis,  Tenn. 
Peter  J.  Prinz   Jamaica,  N.  Y. 

Hotel  McAlpin  (Greenlcy  Sq'.  Hotel  Co.) .New  York,  N. Y. Shepard  Stores   Boston,,  Mass. 
Shepard  Stores     Boston,  Mass. 
University  of  Oklahoma     Norman,  Okla. 
Omaha  Central  High  School     Omaha,  Nebr. 
LenningBros.  Co.  (Frederick Lenning). Philadelphia,  Pa. 
Dakota  Radio  Apparatus  Co.     Yankton,  S.  Dak. 
New  Bedford  Hotel.     New  Bedford,  Mass. 
Radio  Shop         Newark,  N.  J. 
Peoples  Tel.  &  Tel.  Co   Knoxville,  Tenn. 
W.  B.  Nelson     ..Greensboro,  N.  C. 
Dept.  of  Plant  &  Structures...,     New  York,  N.  Y. 
Southern  Equipment  Co   San  Antonio,  Texas 
Vaughn  Con.  of  Music     Lawrenceburg,  Tenn. 
Woodman  of  the  World     Omaha,  Nebr. 
Franklyn  J.    Wolff.       ...Trenton,  N.  J. 
Palmer  School  of  Chiropractic   Davenport,  Iowa 
A.  E.  Newton     _     Jamestown,  N.  Y. 

James  K.  O'Dea     ._    Paterson,  N.  J. 
Iowa  State  College...-     Ames,   Iowa 
Neutrowound  Radio  Mfg.  Co   Homewood,   111. 
Harold  E.  Smith..._   _   _   Peekskill  N.  Y. 

John    Wanamaker..._   _   Philadelphia,    Pa. 
Grand  Rapids  Radio  Co   Grand  Rapids,  Mich. 
Unity  School  of  Christianity     Kansas  City,  Mo. 
L.  Bamberger  and  Co     Newark,  N.  J. 

People's  Pulpit  Assn       Batavia,   111. 
State  Market  Bureau     Jefferson  City,  Mo. 
Main  Auto  Supply  Co..._   _   _...Fort  Wayne,  Ind. 
N.  D.  Ag.  College...-   Agricultural  College,  N.  D. 
North  Shore  Cong.  Church     Chicago,  111. 
H.  L.  Turner.   Buffalo,  N.  Y. 
The  Municipality  of  Atlantic  City..Atlantic  City,  N.  J. 
Wilson  Printing  &  Radio    Co   Harrisburg,  Pa. 
Pennsylvania  State  College     State  College,   Pa. 
Horace  A.   Beale,  Jr.       Parkersburg,   Pa. 
Gish  Radio  Service     Amarillo,  Tex. 
Moore  Radio  News  Station   Springfield,   Vt. 
Electrical  Equipment  Co   _   Miami,  Fla. 
Scranton  Times       Scranton 
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WQAO    Calvary  Baptist  Church   New  York,  N.  Y.  360 
WQJ        Calumet  Rainbo  Broadcasting  Co     Chicago,  111.  447 
WRAF    The  Radio  Club  (Inc.)     LaPorte,  Ind.  224 
WRAK  Economy  Light  Co   Escanaba,  Mich.  256 
WRAM   Lombard    College...     Galesburg,    111.  244 
WRAV    Antioch   College       _... Yellow  Springs,   Ohio  263 
WRAW  Horace  D.  Good.       Reading,  Pa.  238 
WRAX    Berachah  Church       Philadelphia,  Pa.  268 
WRBC     Immanuel  Lutheran  Church.. ._   .....Valparaiso,   Ind.  278 
WRC       Radio  Corp.  of  America   Washington,  D.  C.  468 
WRCO    Wynne  Radio  Co   Raleigh,  N.  C.  252 

WREC    Wooten's  Radio  &  Electric  Co   Coldwater,  Miss.  254 
WREO    Reo  Motor  Car  Co.   Lansing,  Mich.  285 
WRHF    Radio  Hospital  Fund..._   Washington,  D.  C.  256 
WRHM  Rosedale  Hospital,  Inc   Minneaoplis,  Minn.  252 
WRK       Doron  Bros.   Hamilton,  Ohio  270 
WRM      University  of  Illinois         _   Urbana,  111.  273 

WRMU  A.  H.  Grebe  &  Co.,  Inc.,M.Y."MU-l"..NewYork,N.Y.  236 
WRNY    Experimenter  Publishing  Co   _„   New  York,  N.  Y.  375 
WRR       Municipal  Station   Dallas,  Tex.  246 
WRST     Radiotel  Mfg.  Co.,  Inc   Bay  Shore,  N.  Y.  216 
WRVA    Larus  &  Brother  Co.,  Inc._     Richmond,  Va.  256 
WRW      Peoples  Broadcasting  Corp   Tarrytown,  N.  Y.  273 
WSAI      United  States  Playing  Card  Co   Cincinnati,  Ohio  326 
WSAJ      Grove  City  College   ,   Grove  City,  Pa.  229 
WSAN    Allentown  Call  Publisher  Co   Allentown,  Pa.  229 
WSAR     Daughty  &  Welch  Electrical  Co.   Fall  River,  Mass.  254 
WSAU    Camp    Marien.     Chesham,   N.   H.  229 
WSAX     Zenith  Radio  Corp.  (Portable)   Chicago,  111.  268 
WSAZ     Chase  Electric  Shop   Pomeroy,  Ohio  244 
WSB        Atlanta  Journal       Atlanta,   Ga.  428 
WSBC     World  Battery  Co,     .Chicago,  111.  210 

WSBF     Stix-Baer-Fuller  D.  G.  Co   St.  Louis,  Mo.  273 
WSBT     South  Bend  Tribune     South  Bend,  Ind.  275 
WSDA    Seventh  Day  Adventist  Church.   New  York,  N.  Y.  263 

WSKC    World's  Star  Knitting  Co     Bay  City,  Mich.  261 
WSM       Nashville  Life  &  Accident  Ins.  Co   Nashville,  Tenn.  283 
WSMB    Saenger  Amuse.  Co.  &  Maison  B.  Co..New  Orleans,  La.  319 
WSMH   Shattuck  Music  House     _   _...Owosso,  Mich.  240 

WSMK  S.  M.  K.  Radio  Corp._.._     Dayton,  Ohio  275 
WSOE     School    of  Engineering   Milwaukee,    Wis.  246 
WSRO     Radio  Company.     -...Hamilton,  Ohio  252 
WSSH  Tremont  Temple  Bap.  Church   Boston,  Mass.  261 
WSUI      State  University  of  Iowa..—   _   Iowa  City,  Iowa  484 
WSVS     Seneca  Vocational  School.-       :.Buffalo,   N.  Y.  219 
WSWS    Illinois  Broadcasting  Corp...._   Wooddale,  111.  275 

WTAB     Fall  River  Daily  Herald  Publishing  Co..Fall  River,  Mass.  266 

WTAD    Robt.   E.   Compton   _.._   _   Carthage,   111.  236 

WTAG    Telegram  Pub.  Co     ..._   Worcester,  Mass.  545 

WTAL    Toledo  Radio  &  Electric  Co     Toledo,  Ohio  252 

WTAM    Williard  Storage   Battery   Co._.._   Cleveland,   Ohio  389 

WTAP     Cambridge  Radio  &  Electric  Co   Cambridge,  111.  242 

WTAO    C.  S.  Van  Gordon.......   _.._   Eau    Claire,   Wis.  254 

WTAR     Reliance    Electric    Co   _     Norfolk,    Va.  261 

WTAW   Agricultural  &  Mech.Col.of  Texas..CollegeSta.,  Texas  270 

Pa.  250WTAX    Williams    Hardware    Co_     Streator,    111.  231 

RADIO  AGE  SUBSCRIPTION  BLANK 
Radio  Age,  Inc. 

500  North  Dearborn  Street $2.50  A  YEAR 

Gentlemen:    Please  enter  my  subscription   f 

Hour,  for  one  year,   beginning  with   the    

Dr  RADIO  AGE,  the  Magazine  of  the 

    issue,  for  which   I   enclose   $2.60 

Send  cash,  money  order  or  draft.                                        (9-2(5) 

Use  the 
Log- a*  Wave Chart 
on  Page  56 
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Radio  Beacons  to  Guide  Planes 
Across  Continent 

(Continued  from  page   15) 

along  a  safe  course  as  long  as  the 
two    signals    were    heard    with 
equal  intensity. 

Equi-Signal  Method 

MORE  recently  this  equi-sig- 
nal  system  has  been  modi- 

fied and  the  new  method  of  guid- 
ing airplanes  put  into  practice  by 

the  Air  Service  and  the  United 

States  Post  Office  Department. 
The  former  maintains  a  radio 
beacon  tower  at  Wilbur  Wright 

Field,  Dayton,  Ohio.  The  En- 
gineering Division  of  the  Air 

Service  describes  the  new  radio 

beacon,  which  will  be  used  in 

guiding  mail-carrying  airplanes 
and  commercial  craft,  as  follows : 

"The  former  system  by  which 
this  was  accomplished  was  known 

as  the  equi-signal  system.  The 
present  system,  which  has  been  in 
experimental  use  for  something 
more  than  a  year,  is  an  outgrowth 
of  the  old  equi-signal  system  and 
is  known  as  the  interlocking  sig- 

nal system.  That  is,  the  pilot 
trying  to  keep  his  course  in  the 
direction  of  the  transmitting  bea- 

con hears  certain  signals.  To  the 
right  and  left  of  the  course,  these 
signals  have  somewhat  the  char- 

acter of  the  Continental  'N'  —  . 
and  'A'  .  — ,  respectively.  On  the 

course,  where  these  '  two  inter- locking signals  are  of  the  same 
intensity,     a     third     signal     is 

formed,  such  as  the  letter  'T'   , 
which  is  a  continuous  and  un- 

broken sound.  Hearing  this  con- 
stant sound,  the  pilot  knows  he  is 

on  his  course.  If  the  sound  be- 
comes broken  into  either  of  the 

two  signals  before  mentioned,  he 
knows  he  is  to  the  right  or  the 
left  of  the  course  and  must  try 
for  correction  by  resetting  the 
nose  of  his  plane  until  he  hears 
the  constant  signal  once  more. 
One  difficulty  with  the  system  has 

been  that  the  flyer  has  had  to  de- 
pend entirely  upon  his  hearing, 

involving  considerable  concentra- 
tion and  possibility  of  personal 

error.  To  correct  this  difficulty 
a  visual  indicator  has  been  de- 
vised. 

Visual  Indicator 

"HPHIS     consists     mainly     of 
-L  three  small  lights,  mounted 

on  the  instrument  board  and  con- 
nected with  the  receiving  set, 

which  flash  constantly.  The  un- 
broken signal  obtained  by  the  in- 

terlocking of  the  two  separate 

signals  at  a  point  of  equal  inten- 
sity causes  a  relay  to  operate  a 

telephone  selector  which  in  turn 
causes  a  white  light  to  flash. 
While  the  white  light  is  flashing, 

the  pilot  knows  he  is  on  his 
course.  To  either  side  of  the 
course,  the  component  signals 
operate  relays  which  in  turn 
cause  the  selector  to  close  the  cir- 

cuit, lighting  a  green  or  red  light 
to  the  right  or  the  left  of  the 

course,  respectively.  For  econ- 
omy of  space,  these  light  bulbs 

are  of  small,  Christmas  tree  size." 
When  perfected  by  the  Bureau 

of  Standards,  the  radio  beacon  is 
bound  to  be  of  inestimable  value. 

Only  Two-Fisted  Radiomen 
Wanted 

ONLY  "two-fisted"  radio-men are  desired  by  the  Army 
and  Naval  radio  service.  This 
is  because,  when  in  transmitting, 

the  operator's  right  hand  is  busy 
on  the  key  and  the  use  of  his 
left  hand  for  numbering  and 
timing  radiograms,  as  fast  as 
they  are  sent,  is  desirable. 

It  is  also  necessary  for  mod- 
ern radio  operators  to  be  able  to 

typewrite,  since  several  clear 
copies  of  the  messages  received 
are  desired,  and  hand  written 
messages  have  to  be  typed. 

Commenting  on  time-saving 
methods  in  the  service,  an  old 
timer  in  the  Signal  Corps  says 

that,  just  as  in  modern  telegraph 
offices,  a  radio  operator  must  be 
able  to  tick  off  a  message  with 

one  hand  and  mark  off  the  num- 
ber and  time  sent  with  the  other. 

Radio  operators  as  well  as  teleg- 

raphers who  cannot  thus  be- 
come ambidextrous  find  them- 
selves hopelessly  behind  time,  if 

not  lost  entirely  when  handling 

a  large  number  of  messages. 
An  operator  may  have  a 

"lightning  fist"  and  a  keen  ear, 
he  puts  it,  meaning  that  the  man 
can  send  and  receive  with  good 

speed,  but  he  is  still  in  the  "lid" 
class,  unless  he  has  learned  to 
use  both  hands.. 

Science  has  discovered  a  new  principle 
in  radio  amplification  ...  a  striking 
new  development  that  is  bringing  un- 

heard of  results.  This  principle  is  found- 
ed upon  a  new  kind  of  coil — the  Erla 

Balloon  Circloid.  It  brings  4  distinct 
improvements.  These  are  explained  in  a 
fascinating  book  just  published  and  being 
mailed  free. 

Edition  limited — Write  today 
Get  this  book  and  read  about  this 

newest  scientific  radio  principle.  See  the 
many  different  circuits  in  which  it  may 
be  used.  Find  out  how  you  can  turn 
your  present  set  into  the  latest  example 
of  radio  engineering — and  at  a  remark- 

ably small  cost.  There  are  only  a  limited 
number  of  these  books,  so  you  must 
write  immediately. 

AddressElectrical  Research  Laboratories 
2500  Cottage  Grove  Ave.  Depr    6Q-D  .  Chicago.  Ill, 

No  guessing,  less  wiring  and — no  grief — with AMPERITE.    Eliminates  hand   rheostats. 
AMPERITE   is  the   only  perfect  filament  control. 
Specified  in  all  popular  construction  sets.  Price  $1.10. 

■^f^idiall  (Botnpatty 
Dept.  R.A.-9.50  Franklin  Street,  New  York  City 

The  "SELf-ADJVSTUiG"  Rlieostat 'when  you  buy 

TRADE-MARK  \ 

CONDENSERS 
for  your  Radio  set  or  }rour 
B-Elimiriator,  your  condenser 
problem  is  a  problem  no  longer. 

Tobe  Deutsch/nann  Co. 
Engineers  and  J/anu/acturers  oj 

Technical  Products 

Cambridge,  Mass. 

Please  mention  Radio  Age  when  writing  to  advertisers 
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WTAZ    Thomas  J.  McGuire   Lambertville,  N.  J.  261 
WTIC      Travelers  Insurance  Co     Hartford,  Conn.  476 
WWAE    Electric  Park   _   _     Plainfield,  111.  242 

The  Magazine  of  the  Hour 

WWGL  Radio  Engineering  Corp..._   Richmond  Hill,  N.  Y.  213 
WWJ        Detroit  News._   _       -...Detroit,  Mich.  353 

WWL       Loyola  University.     _   New  Orleans,  La.  275 

Dominion  of  Canada 
CFAC 
CFCA 
CFCF 
CFCH 
CFCK 
CFCN 
CFCR 
CFCT 
CFCU 
CFHC 
CFKC 
CFQC 
CFRC 
CFXC 
CFYC 
CHBC 
CHCM 
CHCS 
CHIC 
CHNC 
CHUC 
CHXC 
CHYC 
CJCA 

Calgary  Herald.   Calgary,  Alta.  434 
Toronto  Star  Pub.  &  Prtg.  Co     Toronto,  Ont.  356 
Marconi  Wireless  Teleg  Co.,  (Ltd.)  Can. Montreal,  Que.  411 
Abitibi  Power  &  Paper  Co.  (Ltd.).Troqouis  Falls,  Ont.  500 
Radio  Supply  Co   Edmonton,  Alta.  517 
W.  W.  Grant  (Ltd.)     ......Calgary,  Alta.  434 
Laurentide  Air  Service.-     Sudbury,  Ont.  410 

Victoria  City  Temple._   _     Victoria,  B.  C.  329 
The  Jack  Elliott  (Ltd.)       Hamilton,  Ont.  341 
Henry  Birks  &  Sons         Calgary,  Alta.  434 
Thorold  Radio  Supply   Thorold,  Oht.  248 
The  Electric  Shop  (Ltd.)   Saskatoon,  Sask.  329 
Queens  University.         Kingston,  Ont.  450 
Westminster  Trust  Co.   Westminster,  B.  C.  291 
Commercial  Radio  (Ltd.)     Vancouver,  B.  C.  411 
The  Calgary  Albertan   Calgary,  Alta.  434 
Riley  &  McCormack  (Ltd.)   _...Calgary,  Alta.  434 
The  Hamilton  Spectator.-   _     Hamilton,  Ont.  341 
Northern  Electric  Co         Toronto,  Ont.  357 
Toronto  Radio  Research  Society     Toronto,  Ont.  357 

International  Bible  Ass'n   Saskatoon,  Sask.  329 
R.  Booth,  Jr     _.._   -...Ottawa,  Ont.  434 
Northern  Electric  Co.       Montreal,  Que.  411 
Edmonton  Journal     -...Edmonton,  Alta.  511 

CJCL 
CJGC 
CKAC 
CKCD 
CKCK 
CKCL 
CKCO 
CKCX 
CKFC 
CKLC 

CKNC 
CKOC 
CKY 

CNRA 
CNRC 

CNRE 
CNRM 
CNRO 

CNRR 
CNRS 
CNRT 
CNRV 
CNRW 

A.  Couture   _   -...Montreal,  Que.  279 
London   Free   Press.   _   London,   Ont.  329 
La   Presse._       _   Montreal,   Que.  411 
Vancouver  Daily  Province   Vancouver,  B.  C.  397 
Leader    Pub.    Co     Regina,   Sask.  476 
Dominion  Battery  Co   Toronto.  357 
Ottawa  Radio  Association     _   Ottawa,  Ont.  434 
P.  Burns  &  Co.  (Ltd.).-.._   _.._   -...Calgary,  Alta.  434 
First  Congregational  Church.-   Vancouver,  B.  C.  411 
Wilkinson  Electric  Co.  (Ltd.)     Calgary,  Alta.  434 
Canadian  National  Carbon  Co.. 

Wentworth  Radio  Supply  Co.... 
Manitoba  Tel.  System     _. 
Canadian  National  Railways   

Canadian  National  Railways   

Canadian  National  Railways   

Canadian  National  Railways.... 

Canadian  National  Railways.- 

Canadian  National  Railways.... 

Canadian  National  Railways- 

Canadian   National   Railways.... 

  Toronto,  Ont.  357 
....Hamilton,  Ont.  341 

...Winnipeg,  Man.  384 

...Moncton,  N.  B.  312 

  Calgary,  Alta.  436 
...Edmonton,  Alta.  517 
.....Montreal,  Que.  411 

  Ottawa,   Ont.  435 

  Regina,  Sask  476 
-Saskatoon,  Sask.  329 

  Toronto,  Ont.  357 

Canadian    National    Railways.-   Vancouver,    B.    C.  291 

Canadian   National   Railways.     Winnipeg,   Man.  384 

Republic  of  Mexico 
CYB    Mexico  City    380  |  CYL    Mexico  City    400  |  CZE     Mexico  City.. 

PWX  Cuban  Telephone  Co.   Havana  400 
2BY    T.  W.  Borton   Havana  260 

20K    M.  G.  Velez   Havana  360 

2LO 
5IT 

London    365 

Birmingham    479 
5WA    Cardiff       _...  353 
2BE     Belfast      440 

Republic  of  Cuba 
20L    Oscar  Collado..   Havana  257 

5DW  R.  S.  Calderon   Matanzas  200 

6VY   Jose  Ganduxe   Cienfuegos  260 

6JK    F.  H.  Jones....   Tuinucu  340 

Great  Britain 
5XX  Daventry     1600 
2RN  Dublin   ..    390 
6BM  Bournemouth        386 
2ZY  Manchester    378 

6KW  F.  H.  Jones   ...Tuinucu  272 

7SR    S.  Rionda   Central  Elia  350 

8BY   A.  Ravelo   Santiago  de  Cuba  250 

5NO     Newcastle    404 
5SC     Glascow   _      422 
2BD    Aberdeen      495 

France 
YN       Lyons      550 
FL       Paris  (Eiffel  Tower)   _...2,650 

8AJ 

ESP 
Paris     1,780 
Paris.      458 

Short  Wave  Phone  Broadcasting KC 

Meters 

2XK 
Schenectady,  N.  Y.* 

4600 
65.16 

KDKA 
Pittsburgh,  Pa.* 4760 63.00 

KDKA 
Pittsburgh,  Pa.* 

5100 58.79 

2XAF 
Schenectady,  N.  Y.* 9143 

32.79 

♦Crystal  Control 
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Press  Building  is  Radio 

Equipped 

THE  National  Press  Building 
at  Washington  will  probably 

be  better  equipped  for  radio  re- 
ception and  also  for  transmission 

than  any  building  in  the  world. 

A  special  committee  on  radio 
is  working  out  a  plan  which  will 
combine  the  latest  and  most 

practical  radio  applications  on 
the  market.  This  may  include 

interior  wiring  so  that  any  of- 
fice may  plug  in  a  pair  of  phones 

and  listen  in  to  major  broadcast 
events.  It  is  believed  that  the 

use  of  loud-speakers  would  be  ob- 
jectionable. This  idea  is  not 

solely  to  provide  radio  entertain- 
ment but  is  based  upon  the  fact 

that  radio  will  be  utilized  more 
and  more  to  cover  news  events 

in  the  Nation's  Capital,  where 
practically  everything  of  import- 

ance is  broadcast.  Thus  it  is  seen 

that  a  busy  correspondent  might 
stay  at  his  desk  in  his  office  and 
yet  cover  a  speech  which  his 
paper  desired  reported,  simply  by 
listening  in.  Radio  reporting  in 
this  manner  has  already  been 
practiced  on  several  occasions. 

Facilities  in  the  Press  Club 

quarters  on  the  top  two  floors 
will  include  the  installation  of 

three  or  four  broadcast  receiv- 
ers, connected  through  a  central 

switch  board  so  they  can  be  op- 
erated independently  and  plugged 

in  so  as  to  serve  any  of  the  sev- 
eral rooms.  At  a  dance  loud 

speakers  in  the  dining  room  and 
the  auditorium  might  be  run 
from  two  sets  tuned  to  a  single 
station  or  two  loudspeakers  could 
be  operated  from  one  powerful 
receiver.  In  the  meantime,  if 
members  in  a  private  dining 
room  want  a  different  program, 
the  operator  at  the  board  can 
tune  in  a  station  on  a  third  set 

and  plug  it  in  for  them.  These 

sets  will  not  be  operated  by  mem- 
bers but  monitored  by  experts. 

In  the  auditorium  it  is  expect- 
ed to  have  installed  the  neces- 

sary wires  and  microphones,  for 
connecting  with  local  broadcast 
stations  so  that  entertainments 

may  be  broadcast  from  the  club 

quarters  at  almost  a  moment's 
notice. 

THE    RADIO    AGE 

BUYERS' 
SERVICE 

What  do  you  want  to  purchase  in the  radio  line?     Let  RADIO  AGE  save 
you  time  and  money  by  sending  in the  coupon  below.     Enter  the  number 
of  the  article  you  would  like  to  know  more  about  in  the  spaces  provided 
in  the   coupon: 

1    "A"  Batteries,  all  kinds 45   Jacks 

2    Aerials 46    Jars,   battery 

(a)    Loop 47    Keys,   transmitting 

(b)   Outdoor 48    Knobs 
3    Ammeters 49    Laboratories,  testing 
4   Amplifiers 50   Lightning  arresters 
5    "B"  batteries,  all  kinds 51    Loud  speakers 
6    Batteries    (A  and   B) 

(a)  Dry 

(b)  Wet 

52    Lugs,    battery 
53    Meters,  all  types 

7    Battery  chargers 54   Mica 

8    Battery  substitutes 
55    Mountings 

(a)    "A"  battery 
56   Nuts 

(b)    "B"  battery 57    Panels 
9    Battery  supplies 58    Paste,    soldering 

10    Bezels 59    Patent    attorneys 
11    Binding    posts 60   Phone   connectors 
12    Books  on  radio 61    Phonograph   adapters 
13    Broadcasting   equipment 62   Plugs 

14    Buzzers 63    Pointers 
15    "C"  batteries 64    Potentiometers 
16    Cabinets 65    Rectifiers 
17    Code  practice  sets 66    Resistances,    fixed 
18    Coils,  all  forms 67    Rheostats 
19    Condensers,   fixed 68    Scrapers,   wire 
20   Condensers,  variable 69    Screw   drivers 
21    Contact  points 
22    Cords,    headset,    etc. 70    Screws 

23    Couplers,   vario,  etc. 71    Schools,   radio 

24   Crystals 72    Sets,    transmitting 
25   Desks 73    Sets,  receiving 
26    Detector   (crystals) (a)   Factory  Built    (b)   kits 27    Detector  tubes 1  Crystal 
28    Detector  units 2  Radio   Frequency 
29   Dials 3  Reflex 
30   Dies 4  Regenerative 
31    Drills 5  Super-heterodyne 
32    Electrolyte 74   Shellac 
33    Fibre 75    Sockets 
34   Filters 76    Solder 
35    Fuses,  tube 77    Supports,    aerial 
36    Grid  leaks 78    Switches 
37    Ground  clamps 79    Transformers,    a.    f. 
38    Head   phones 80   Transformers,   r.   f. 
39    Horns,  all  types 81    Transformers,  sending 
40    Hydrometers 82    Tubes,  all  types 
41    Inductances 83    Variometers 
42    Insulation 84   Wave   meters 
43    Insulators,   all   types 85   Wave   traps 
44    Irons,  soldering 86    Wire,  all  kinds 

RADIO  AGE  BUYERS'  SERVICE 
Please  see  that  I  am  supplied  with  bu ,  ing  specific! 

500  N.  Dearborn  St.,  Chicago,   111. 
;ions  and  prices  on  the  articles  numbered  herewith: 

1             1             1             1             1             1             1 
1 

I  am  a — □  Dealer          □  Jobber □   Mfgrs.'   Rep.          □   Manufacturer 

Firm    (If    identified    with    Radio    industry)          | 

My   Occupation     

|l         My    Name   

1         Address      

1         City                    State            1 

1   -   

9-26          | 



KC Meters STATIONS i 
DIALS 

2     3 

1480 202.6 

i470 204.0 

1460 205.4 

1450 206.8 

1440 208.2 

1430 209.7 

1420 211.1 

1410 212.6 

1400 214.2 

1390 215.7 

1380 217.3 

1370 218.8 

1360 220.4 

1350 222.1 

1340 223.7 

1330 225.4 

1320 227.1 

1310 228.9 

1300 230.6 

1290 232.4 

1280 234.2 

1270 236.1 

1260 238.0 

1250 239.9 

1240 241.8 

1230 243.8 

1220 245.8 

1210 247.8 

1200 249.9 

1190 252.0 

1180 254.1 

1170 256.3 

1160 258.5 

1150 260.7 

1140 263.0 

1130 265.3 

1120 267.7 

1110 270.1 

1100 272.6 

1090 275.1 

1080 277.6 

1070 280.2 

1060 282.8 

1050 285.5 

1040 288.3 

1030 291.1 

1020 293.9 

KC Meters STATIONS     | 
DIALS 

1    2 1 

1010 296.9 

1000 299.8 

990 302.8 

980 305.9 

970 309.1 

960 312.3 

950 315.6 

940 
319.0 

930 322.4 

920 325.9 

910 329.5 

900 
333.1 

890 336.9 
880 

340.7 

870 344.6 
860 

348.6 
850 

352.7 

840 356.9 

830 
361.2 

820 
365.6 

810 370.2 
800 

374.8 
790 

379.5 

780 384.4 
770 

389.4 

760 394.5 
750 

399.8 

740 
405.2 

730 
410.7 

720 416.4 

710 422.3 

700 
428.3 

690 434.5 

680 440.9 

670 
447.5 

660 454.3 

650 461.3 

640 468.5 

630 475.9 

620 483.6 

610 491.5 

600 499.7 

590 508.2 

580 516.9 
570 

526.0 

560 535.4 
550 

545.1 



CLASSIFIED  ADVERTISEMENTS 
If  you  have  anything  to  buy  or  sell,  don't  overlook  the  value  of  RADIO  AGE'S  classified advertisements. 
The  classified  advertising  rates  are  but  five  cents  per  word  for  a  single  insertion.  Liberal 

discounts  are  allowed  on  three,  six  and  twelve-time  insertions,  making  rate  of  4  1-2,  4  and  3  cents 
a  word  per  insertion  respectively.  Unless  placed  through  an  accredited  advertising  agency,  cash 
should  accompany  all  orders.  Name  and  address  must  be  included  at  foregoing  rates.  Minimum 
contract   charge   $1.00. 

All  classified  ads  for  the  October  issue  must  be  sent  in  by  September  25. 

AGENTS WANTED 

Fifty    weekly    easv 
struction   list   free 
Angeles,  Calif. 

'     Spenc 

ating 

er  Sh ie?df  Agen< 
clubs, 
ies,  W 

In- 

Los 

SELLS 

wor".
' 

at  sight, 
etc.      S4.00 

Prints  a 

Ad-Sta 

d  on wrapping   j 

Send    10c 
Joplin,   M 

for    sample 

SELL   MARVELOUS   NEW    RADIO   INVENTION   THAT 
IMPROVES  summer  reception    100      .      Effarsee  marvel 

less  stati:.      SelIs°to   every  radio   owner  for  only  S4.0o! Write  today.     Fishwick  Radio  Co.,  135  Central  Parkway, 

Sell  Five  Tube  Radio  Sets.  Thirty  days  free 
Three  sales  weekly  pays  $90  profit.  Experience  ur 
sary.      DIRECT    RADIO,    197-FF    Fourteenth    St 

AGENTS— STEADY  INCOME.  LARGE  Manufa 

ne.  Cash  or  credit.  Send  at  once  ! 
rican  Products  Co.,  5796  Americ 
Ohio. 

Agents    Make    S60.00    weekly.       Distribute    quality    food 

No   money  or  experience    necessary.      Free  automobile. 
Desk  BG3.     Healtho  Products  Co.,   Cincinnati.  Ohio. 

Agents  Wanted  VANCY  Guaranteed  Radio  Tubes  with 
imported  filament  all  types  BEST  BY  TEST  also  trans- 

mitters. Sample  tubes  $1.50  each  Post  Paid.  Send 
cash  or  money  order.  Van  Cleef- Deforest  Radio  Com- 

pany, Great  Kills,  S.  I.,  N.  Y. 

S50  WEEKLY  EVENINGS.  DEMONSTRATING 
selective  6-tube  radio  set.  Selectrodyne  Radi, 
Dept.   M-325  West  State.    Rockford.    Illinois. 

AUTOMOBILES 

Light    weight    ALOY-NUM 

Street,'  Los  Angeles,  Califor 

Egge,  7704  South  Ma 

BOOKS  AND  MAGAZINES 

EXPERIMENTAL   RADIO    by   R.    R.    Ramsey.    Professor 
of    Physics.    Indiana    University.       The     only    scientific 
experimental    manual.       Enthusiastically    endorsed    by- 

paid.      Hugh    Ra 

ELECTRICAL  MEN!  LOCATE  TROUBLE  ON  ELEC- 
TRICAL APPARATUS.  PRACTICAL  EXPLANATION 

WITH  BLUE  PRINT  DIAGRAMS  OF  MOTOR  &  CON- 
TROLLER CONNECTIONS.  GREAT  HELP  &  GUIDE 

TO  MEN  IN  THE  TRADE.  COMPLETE  BOOK  FORM. 
PRICE  S2.00  POST-PAID.  IF.  S.  SALES  &  TRADING 
COMPANY.   1457  BROADWAY.  NEW   YORK,  N.   Y. 

BUSINESS OPPORTUNITIES 

Make  S20 
25    cents 

hundred  st 
or   sample 
Wisconsin 

Rapids,   Wisconsin.   ' 

Send 

Drafting.  Expert  Con- Reasonable.      Union 
mercial.  Architectural,  Lice 
Service,    Liberty.     Indiana. 

rued, 

Pecan-Or 
care.     Mo 
ban  Orch 

inge-Fig  Gr 
nthly  paym 
ards,  Dept. 

oves  "On  the  Gulf."    Guaranteed 
ents.     Big  quick  returns.     Subur- 
<.,  Biloxi,  Mississippi. 

CODE 

CRYSTALS 

Supersensitive  ( 
ALKEMITE.  A 
Geologist,   Joplii 

Susket 

DOGS 

For  Sale— Arkans 
30  years  dog  busi 
list    free.      W.    B. 

MUSIC 

SONG    Poem 

Conover"  (Cor 

riters — If  you  have  y 
ed  Melody  Writer  do 
oser).  AVON,   New  Je 

PERSONAL 
LONELY  HEARTS:    Exc 

jr  jolly  club. 
;  make  interesting 

RADIO 
ICON  Transformer  Steel  cut  to  order  .014".     10  lbs. 
ents.  5  lbs.  30  cents,  less  than  5  lbs.  35  cents  per  lb., 

ibic  inches  to  the  lb.  .007"  for  radio  frequency  trans- 
Tiers,  50c  cubic  inch,  postage  extra.  At  least  1  '2 
h  with  order— balance  C.  O.  D.  Geo.  Schulz,  Calu- 
t,    Michigan. 

Bakelite  subpanels  with  five  built  in  X  type  sock 
connections     marked     size    7x23.    five    dollars    by    r 

halfinches  high,  one  dolla/a  *s"  ̂Satisfaction  gi anteed  or  money  refunded.  Arrow  Radio  Produ 
350  Fifth  Avenue.  Venice.  Calif. 

S9.7 

Schu 

-im    for    Rectifiers.    1 

1-4x3-4  4c  inch.  3 
15c.  7  for  SI. 00  all 

i  zone.  No  order  1 
it.  Michigan. 

CRYSTALS— NOT  GALENA 
CELERUNDUM  — the     most     sensitive     crystal     rectifier 
in  the  world.      It  is  non-metallic  sensitive  all  over:  low 
resistance;  greater  volume.     Will  not  burn  out  .    Twelve 
crystals  for    51.00   post    paid. 

tact— Thousands  in  use.      The  best  rectifier  for  Crystal 
Sets.  Reflex  T  R  Frequency  and  Super  Hets  3  for  S2.00 

postpaid. WE    HAVE    A    BOOK    THAT    TALKS   and    sings,    plays 
the    piano    and    tells    stories.       Inside    attractive    covers 
is  a  compact,  practical  and  complete  radio  outfit.      No 

Everything  is  included—  crystal  set  aerial  and  ground 
leads  indoor  antenna  and  pair  of  phones  .  The  Talk- 

ing Book.  S5.00  complete  connect  it  in  a  second  and  it 
goes  for  a  life  time.     No  overhead.     E.   W.   Pitt  Com- 

CONDENSERS.  800  VOLT  FILTER  .1  mfd  45c.  .25  51c, 
.5  60c.  1.  75c.  2.  $1.20.  3.  $1.80,  4.  $2.40.  1500  VOLT 
FILTER.  .1  51c,  .25  60c,  .5  75;.  1.  SI. 05.  1-  51.95.  3.  $2.70. 
4.    S3. 60.      ELIMINATOR    BLOCKS.    2.    2.    and  8  $5.70. 

THE  RADIO  CLUB.  INC..  La  Porte.  Ind 

Rectifie 

covers  binding  pos 
4  for  S3. 00.  prepaid 
balance  C.  O.  D.  S 
Schulz.     Calumet.     1 

-ings  a  50  H  60  MA ■  or  yo ur    spe 
Radi 0    Parts    Sales Co. Box 

:4, 

Orange 

N.  J. 
Doubl ced      variable 

tr 

nsmit fin 
calibr ated    s jaces,    hard    rubb r    end 

- 

plates 

S3.00. 17   pla es  S3. 50.  23  p ate 
S4.0C 

epaid,   1 2  cash balance    C.    O 

1) 

>r 

back. 

Geor 
ge   Schulz,    Ca um et,   M ch 

gan. 

CHOKES  unmounted  50H.  60MA.  SI. 75.  30H.  SOMA. 
SI. 50.  20H.  25MA.  $1.25.  TRANSFORMERS — 420V.  from 
110.  6V.  filament  center  tap  on  filament  and  secondary- 
windings.  70MA.  for  UX213  tube  $3.75.  280V.  from  110V. 
no  tap.  60MA.  $1.75.  190V.  from  110V.  no  tap  with  6V. 
filament  for  201A  •■B"  Eliminator  $1.75.  AUDIO  5-1  or 
3-1  RATIO  .90.  Write  for  list  of  "B"  Eliminator  parts. 
Radio  Parts  Sales  Company,  Box  24,  Orange,  N.  J. 

hm  N  &  K  Head  Phones 
ss  out.  list  S8.50  sell  for 
=ash  with  order,   absoli. 
Geo.  Schulz.  Calumet 

NO  MORE  BATTERIES.     Y 
lu    can   eliminate   all    bat- 

on   light   current.   AC   or 

Complete     blue     prints    and instructions,     guaranteed 

pany,   Suite  203,    15   Park Row.   New  York. 

Your  aerial   is  only  as   good as   your   insulators.     The 

elain    Insulators  have  a  9" leakage  path  only  30c  each. -!   for  $1.00  prepaid   to  4th 
zone.  2c  each  extra   beyond. Cash  with  order.      Satis- 
faction  or  money  back.     Geo .  Schulz.  Calumet.  Michi- 

A  real  DX  Circuit!     5  tubes  over  3000 
loud    speaker  volume.      Send    $1.00  for 
structions.    Tuttle  Radio  Laboratories 

"circu^t/and  in- 

Diamond,  Ohio. 

SAVE  MONEY  on  radio  sets  and  part 
merchandise    guaranteed.       CEMRAD 
E.  Okmulgee,   Muskogee,  Okla. 

.  List  free.  All 
COMPANY.  631 

"Sl.OO  For  Your  Old  Tv bes  re 
gardless  of  n lake  or  con- ditio n    towards    the    pu rchase w    Stand ard 

52.  sr 

tube.       Posi ■  velv nteed.       We 

►  II 

rebu 

It  or  bootleg 

ubes 

Ord 

r  today.    Lu *em  &  D, Mfg. 
Co..  6229  Br 

Mdway,  Ch 
cago,  111.     P 

aste  this ad 

B    BATTERY'     ELIMINATORS— BUILD     YOUR     OWN 

cash/  Web    Radio  'Co.,'    Dept".    A,   5823    Calumet    Ave/. Chicago.    Illinois. 

New  York.  N.  Y. 

SALESMEN    WANTED 

Make    S100    WEEKLY    in    s 

pare    t 

me.      Sell    what    the 

ys    $100    p 

ofit. 

No     big    invest 
Sharpe  of  Colorado  made  $955 

month.      Repres 
anted 

at  once.      Thi s   plan 
today    before 
126  F.  Austin OZARKA 

INC., 

Chicago. 

STAMPS 

lpany,  642  Meredith 

Radio    Age    Classified    Ads    Bring    Results 
Please  mention  Radio  Age  ichen   writing  to  advertisers 



Fuully  Amplifies 
©very* 
Bote/ 

Quality  reproduction  will  be  the  key-note  for  radio  sales 
during  the  coming  season.  The  jobber  who  stocks  Thordarson 
radio  apparatus  will  be  in  a  position  to  take  care  of  this 
demand  to  the  satisfaction  of  his  customers — and  himself. 

TripRPARsoN 

Step-up  Impedance  Coupled  Amplifier 
Full  Amplification 
of    Bass    Notes 

Greater  Clarity 
on    all    Programs 

Improved  Reception 
of  Weaker    Stations 

Better  Volume  Control 

for  use  with  the  Raythi 

Impedance  coupling  is  universally  accepted  as 
the  most  perfect  form  of  amplification  from  a 
reproductive  standpoint — But  the  amplification 
increase  of  the  straight  impedance  is  low. 

The  Thordarson  Autoformer  is  an  impedance 
with  a  step-up  ratio— It  combines  the  faithful 
reproduction  of  the  impedance  with  the  ampli- 

fication increase  of  the  transformer,  paving  the 
way  for  the  release  of  the  deeper  tones  with 
increased  volume  and  unrestrained  quality. 

Price  each        -        $5.00 

Note;    Only  Thordarson  makes  the  Autoformer 

THORDARSON  ELECTRIC  MANUFACTURING  CO. 
Transformer  specialists  since  2895 

WORLDS  OLDEST  AND  LARGEST  EXCLUSIVE  TRANSFORMER  MAKERS 

Chicago,  U.S. A 

POWER 
From  the  A.  C.  Line 

Power  Amplifier  Supply  Transformer,  R-198 

w 
furnishes  current  for  both  plate  and  filament 
of  the  power  stage 
using  the  U.  X.  210 
power  tube  with  400 
volts  on  the  plate 
and  7'/2  volts  on  the 
filament.  In  addi- 

tion furnishes  com- 
plete B-supply  for 

the  set. 

Price   $12.00 

B-Eliminator  Transformer  R-195  is  designed 
on  tube,  furnishing 
B  voltages  for  the 
entire  receiver. 
Capable  of  supply- 

ing 140  volts  at  40 
milliamperes.  Con- servatively rated. 
Will  not  heat  up  in 

continuous  service. 
Price   $7.00 

30  Henry  Choke  Coil  R-196  is  used  in  the 
filter  circuits  of  power  amplifiers  and B-eliminators  operating 
from  the  house  lighting 

current.  D.  C.  resis- 
tance 280  ohms.  Capac- 

ity 70  milliamperes. 
Price. 

.$5.00 



Blueprint  Section  Every  Month 

\Jctober 

1926 

(See  Story  page  15) 

Radio  Age  9  Tube  Super 
C  Converting  9BHX  to 
Crystal  Control  d  Survey 
of  Power  Supply  Devices 

# 

Complete  Broadcast  List  and  log 
In  Bach  Issue 



Some  People  Will  never  Learn  — 
The  Truth  About  Radio 

MANY  a  new  radio  will  perform  perfectly.     Whether  it  con- 
tinues to  do  so  or  not  will  depend  entirely  on  one  thing — the 

very  truth  that  is  seldom  discussed. 

Do  you  drive  a  car?  wrong.  They  will  be  serious  to  you 
D».    i.   ,1  ii         ,  and  almost  as  serious  to  the  handy 

on  t  little  troubles    happen     man  who  can  fix  all  radios  but_ 
occasionally?  c     ,  t      , ,        .„  , 
J  buch  troubles  will  mean  just  a  rew 

Do   you   depend   on    a   handy      seconds'    time  to  a   factory    trained service  man  who  knows  that  make  of man  for  service  or  do  you  pre 
fer  a  mechanic  who  has  been  fac- 

tory trained  on  your  make  of  car? 
Experience  has,  no  doubt,  proven 

to  you  that  men  who  know  all  about 

all  makes  of  cars  generally  don't make  the  best  mechanics  to  work  on 

your  car. 

You  wouldn't  think  of  buying  any 
car,  no  matter  how  low  its  price, 
unless  you  knew  you  could  receive 
service  by  men  who  know  how. 

Treat  the  purchase  of  a  radio  in- 
strument in  exactly  the  same  manner 

if  you  wish  lasting  satisfaction. 

Service  is  just  as  necessary,  just  as 
important  on  a  radio  instrument  as 
it  is  on  an  automobile. 

Occasionally  little   things   will   go 

radio  as  he  should. 

While  radio  is  rather  a  new  in- 
dustry, even  now  there  are  4364 

factory  trained  Ozarka  service  men — ■ 
let  us  give  you  the  name  and  address 
of  the  one  nearest  you. 

Allow  him  to  set  up  an  Ozarka  in 

your  home. 

He  will  let  you  do  all  the  tuning  so 

that  you  can  satisfy  yourself  as  to 
exactly  what  it  will  do  for  distance, 
volume,    tone    and    ease    of    tuning. 

His  factory  training  enables  him 
to  keep  every  Ozarka  which  he  sells, 

working   just   as   it   did   when   new. 

Any  radio,  no  matter  what  its  price 
may  be,  will  only  be  as  satisfactory  as 
the  trained  service  behind  it. 

50  Plus  installation  and  transporta- V*—"*   tion;  Ozark  a  Senior  5  Tube  Model 
complete  with  Loud  Speaker  and  all  accesso- 

ries. 

$132 

kPlus  installation  and -transportation. «i--~-^  Ozarka  Junior  5  Tube  Model  com- 
plete with  built-in  speaker  and  all  accessories. 

$100 

$215 

Plus  installation  and  transportation 
Ozarka  Console  5  Tube  Model,  solid 

cabinet,  complete  with  all  accessories. 

ingof*f>of^a"te:d 
120  W.  Austin  Avenue  B CHICAGO,  ILL. 

We  have  a  few  Openings 

for  the  Right  Men 

WHILE  there  are  today  4364  Ozarka  r sentatives,  some  territory  is  still  open, 
want  men  who  believe  in  the  future  of 

— men  who  are  tired  of  working  for  some  one  e 
men  who  would  like  to  add  to  their  present  in- 
by  devoting  their  evenings  to  Ozarka. 

At  the  start  you  can  keep  your  present  posi 
Later  on,  after  you  have  proven  what  you  ca: 
then  you  will  give  us  all  your  time  because  il 
pay  far  more  than  your  present  position. 

The  man  we  want  may  not  have  much  m 
but  he  is  not  broke.  He  has  lived  in  his  comm. 
for  some  time — he  has  a  reputation  that  his  wc 
good.  He  may  not  have  made  any  startling  su 

but  he  has  never  "put  over  something"  ju make  money.  He  may  know  nothing  about  rad 
salesmanship  but  he  will  be  successful  if  he  is  wn.. 
to  study  what  we  are  willing  to  teach  him,  with- out cost. 

The  field  in  radio  is  wide  open  for  the  trained 
man.  The  success  of  the  4364  Ozarka  representatives 
proves  what  men  can  do.  If  you  are  interested,  ask 
for  a  copy  of  the  Ozarka  Plan,  a  108  page  book 
which  tells  a  true  story  of  how  big  money  and  a 
permanent  business  can  be  built  in  radio.  It  is  a 
story  of  life;  of  why  some  men  fail  while  others 
succeed.  This  book  has  shown  many  men  how  to 
start  making  extra  money  immediately  and  within 
a  very  short  time  establish  a  business  of  their  own. 
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ALMOST  ROMANCE 

Be  a  Radio  Expert 
Get  into  the  great  new  Big-Pay 

Industry — Radio.  If  you're  earn- 
ing a  penny  less  than  $50  a  week, 

clip  coupon  now.      Send  for 
AMAZING  FREE  BOOK.  Be  a  Radio  Ex- 

pert   and  draw  down  big  money  for  the 
easiest  and  most  fascinating  work  in  the 
world.     Positions  everywhere.     Thor- 

oughly-trained men  are  in  big  demand. 
Need  for  Radio  Experts  in  every  com- 

munity.   Short  hours.    BIG  PAY. 
Free  book  gives  all  the  facts. 
Astonishing  opportunities — thousands  of  them!  Every 
day  N.  R.  I.  trained  men  are  taking  good  place  in  the 
Radio  field.    Free  book  tells  all  about  their  success 
Send  for  it  now! 

LEARN  QUICKLY  AND  EASILY 
AT  HOME 

Master  Radio  Engineers  will  show  you  how  to  qualify 

quickly  and  easily  at  home  for  Radio's  fine  jobs.     We 
Guarantee  to  train  you  successfully.      Lack  of  ex- 

perience no  drawback — common  schooling  all  you 
need.     Our  tested   clear  methods  make  it  easy  for 
you.     Send  coupon  now  for  free  proof. 

Famous  Training  That 

"Pays  for  Itself" Spare  time  earnings  are  easy 
in  Radio.  Increase  your  in- 

come almost  from  the  start 

through  practical  knowl- 
edge we  give  you.  This  is 

the  famous  -practical  train- 
ing that  -pays  its  own  way. 

Instruments  Given 
with  Course 

All  instrumentsshown  here  and 
many  others  given  to  students 
for  practice  work  while  learn- 

ing. Receivingsetsfromsim- kind  to  thousand  mile 

.  an  UNEQUAL- ED    OFFER.      Many 
other   big   features    for "mited  time  only. 

MAIL  THIS  NOW 
NATIONAL  RADIO  INSTITUTE, 

Dept.  MU-3 Washington,  D.  C. 
Without  obligating  me  in  any  way,  send  me  your  free  book, 
"Rich  Rewards  in  Radio,"  and  all  information  about  your 
practical,  home-study  Radio  course. 

LARGEST  RADIO  SCHOC  it  WORLD 

ORIGINATORS  OF  RADIO  HOME -STUDY  TRAINING 
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Chats  With 
the  Editor 

EVERY  now  and  then  the  truth  of the  old  slogan  "Quality  material 

is  the  cheapest  in  the  long  run" 
is  forcefully  brought  to  our  attention. 

This  time  by  the  performance  of  one 
of  our  readers  who  admits  that  for 

years  he  has  been  a  liberal  patron  of 
the  dime  counters  in  the  well  known 

5  and  10  emporiums  where  he  bought 
all  the  constituent  parts  of  a  great 

radio-to-be. 

For  years  this  gentleman  has  been 
writing  to  this  magazine  to  extricate 
him  from  some  of  his  dilemmas  with 

the  radio  sets  he  has  built.  In  every 
case  we  have  tried  to  straighten  him 
out  and  put  him  on  the  right  track,  in 
may  instances  with  good  success. 

Our  greatest  surprise  recently,  how- 

ever, was  a  chance  visit  to  his  neigh- 
borhood when  we  decided  to  drop  in 

on  this  reader  and  see  just  how  much 
radio  material  he  had  collected  during 

his  four  years  apprenticeship  in  radio. 

Mr.  Reader  was  quite  glad  to  see  us 
and  immediately  took  great  pains  to 

display  the  latest  result  of  his  handi- 
work, a  tuned  radio  frequency  set,  in 

a  beautiful  cabinet;  with  an  excellent 

power  supply  device  on  the  floor  below 
the  receiver  table  and  an  accompany- 

ing high  grade  A  battery. 

But  our  greatest  marvel  was  the  in- 
terior of  the  set.  Instead  of  the  ma- 
terial from  the  red  front  bazaars  on 

which  he  had  previously  placed  so 

great  reliance,  we  now  beheld  an  ag- 

gregation of  the  highest  quality  mer- 
chandise on  the  market.  Every  single 

item  was  absolutely  first  class  and 
some  of  it  was  quite  expensive.  In 

reply  to  our  query  he  said  at  last  he 
had  become  wise  to  the  ways  of  the 
world  and  if  a  magazine  consistently 

used  only  quality  material  in  its  hook- 
ups there  must  be  some  good  reason 

for  it.  He  found  he  could  save  money 

by  using  the  recommended  parts  of 

high  quality  which  gave  uniformly 

good  results. 

Consequently  there  is  one  less  eager 
fan  leaning  over  the  bargain  counters 
and  our  reading  public  again  is  let  in 
on  the  interesting  metamorphosis  of 
a  radio  fan. 

4fifi(k^JuA^nu^ 
Editor  of  RADIO  AGE. 
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They  last  twice  as  long  as 
the  smaller  batteries 

of  equal  voltage" 
"That's  a  pretty  broad  statement, 

Tom.  Won't  you  have  to  make  it 
conditional  on  the  number  of  tubes  in 

the  set  or  the  use  of  the  new  power 

tubes  ?" 

"No,  sir!  Under  the  same  operat- 
ing conditions — whether  you  use  four, 

five  tubes  or  more,  whether  you  use  a 

power  tube  that  uses  up  to  135  volts, 

the  Eveready  Heavy-Duty  No.  770  or 

the  even  longer-lived  Eveready  Layer- 
bilt  No.  486  will  last  twice  as  long  as 

the  smaller  sized  45-volt  batteries." 

"Well,  they  ought  to,  they  cost 

more." 
"Yes,  about  a  third  more — but  last- 

ing twice  as  long,  they  cost  much  less." 

"Your  arithmetic  is  good,  Tom,  but 

if  that's  so,  when  I  bought  my  set  why 

did  the  dealer  equip  it  with*  the  smaller 

Eveready  772's?  Why  didn't  he  put 
in  the  Eveready  Heavy-Duty  Bat- 

teries?" 

"He  probably  thought  he  was  doing 
Note:  A  "C"  battery  gives  a  quality  of  reception 
unobtainable  without  it  and  greatly  increases  the  life 

of  your  "    ""  " 

you  a  favor — making  your  first  invest- 
ment cost  you  a  little  less.  That  little 

difference  looks  like  a  lot  to  a  good 

many  folks  who  are  buying  their  first 

set,  equipped  with  tubes,  loud  speaker, 

'A'  and  'B'  batteries  and  everything." 

Heavy-Duty  batteries  last  twice  as 
long  as  the  smaller  batteries  of  equal 

voltage.  Eveready  Heavy-Duty  Bat- 
teries are  the  great  contribution  that 

the  world's  foremost   electro-chemical 

dy    Dry    Cell 

EVEREADY 
Radio  Batteries 

-they  last  longer 

laboratories  has  made  in  "B"  battery 
economy,  dependability  and  satisfaction. 

Dry  "B"  batteries  give  a  noiseless 
current,  pure  D.  C.  (direct  current), 

the  kind  that  is  essential  if  you  prize 

pure  tone. 
Send  for  booklet,  "Choosing  and 

Using  the  Right  Radio  Batteries," 
which  we  will  be  glad  to  send  you 

upon  request.  This  booklet  also  tells 

about  the  proper  battery  equipment  for 

use  with  the  new  power  tubes.  There's an  Eveready  dealer  nearby. 

Manufactured  and  guaranteed  by 

NATIONAL  CARBON  CO.,  Inc. 

New  York  San  Francisco 

Canadian  National  Carbon  Co.,  Limited 
Toronto,   Ontario 

Tuesday  night  means  Eveready  Hour  — 
9  P.  M.,  Eastern  Standard  Time,  through 
stations: 

WEAF-AVa>  York 

v/JAR-Providence 
w-ETLi-Boston 

WTAG-Worcester 
WFj-Philadelphia 
VIGR-Buffalo 
WCAE-Pittsburgk 
WRC-Washington 

V/SM-Cincinnati 
v/TAid-Cleveland 
wwj-Detroit 

■WGX-Chicago 

woe-Davenport 

_        /  Minneapolis 

wccoi  St.  Paul 

Kso-St.  Louis 
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When  You  Put 

ELECT  RAD 
CERTIFIED  JACKS 
on  Your  Set,  You 
Can  Forget  Them 

IT'S  a  lot  of  fun  experimenting-  -with  different 
circuits  and  hookups,  but  you  don't  want  to 

waste  any  time  experimenting  with  jacks.  You 
want  jacks  that  can  be  depended  upon  to  do  their 
work  without  your  giving  them  any  thought. 

The  new  Electrad  Certified  Single  Circuit  Jacks,  open  and 
closed,  are  that  kind.  Solid  brass  construction.  Positive 
acting  spring  of  phosphor  bronze.  Sterling  silver  contact 
points.  Insulation  of  hard  rubber.  Tinned  soldering  lugs, 
so  placed  that  good  connections  can  easily  be  made.  Re- 

quire little  space  behind  panel. 

Any  good  radio  store  has  these  jacks  or  can  easily  get  them  for  you. 
Guaranteed  electrically  and  mechanically.  Prices — open,  25c;  closed, 
35c;  in  Canada,  open,  35c;  closed,  50c. 

Jacks  that  can  be 

depended  upon 

hit 
ELECTRAD  CERTIFIED  SWITCHES 

On  When  They're  On  —  Off  When  They're  Off! 
You  don't  want  any  halfway  business  about  a  switch.  It  must  be  either 
100^  on  or  100^  off.  When  you  hear  your  Electrad  Certified  Switch 
click  you  know.  Solid  brass  construction.  Tinned  soldering  lugs  placed 
to  make  easy  connections.  Neatly  designed,  genuine  Bakelite  knob. 
Requires  less  than  one  inch  behind  panel.  Adds  to  the  appearance  of 
your  set.    Price  40c,  in  Canada  60c. 

[ 
For  Perfect  control  of  tone  and  volume  use  the  Electrad 

500,000 -ohm  Compensator.    For  free  hookup 
write  428  Broadway,  New  York  City 

ELECTRAD Inc 
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Power    Supply    Devices    are    Taking 
Strong  Hold  on  Public 

UNLESS  one  has  be
en  fol- 

lowing the  plate  supply 

device  subject  from  its  in- 
ception it  is  rather  hard  to  ap- 
preciate the  obstacles  which  have 

been  overcome  in  the  production 
of  a  substitute  for  batteries  in 

the  operation  of  a  receiver. 

Theoretically  plate  supply  de- 
vices have  been  possible  for  a 

long  time  but  there  have  been  nu- 
merous factors  which  had  to  be 

considered,  and  which  when  dis- 
regarded, made  eliminators  im- 
practical. Rectifying  devices  in 

the  earlier  days  were  none  too 
efficient  and  had  limitations  in 

only  being  able  to  handle  a  rela- 
tively low  voltage.  Chokes,  as 

first     constructed,     were     rather 

Above  is  seen  the  Majestic  Master-B  with 
a    capacity    of    60    milliampeies    at    150 
volts,  suitable  for  use   with  Radiolas  25, 

28  and  30 

By  F.  A:  HILL 
( Associate  Editor) 

bulky  objects  and  costs  excessive. 
Condensers  of  high  capacity  were 
not  so  easy  to  manufacture  and 
keep  costs  within  reason. 

Early  in  the  game  there  were 
only  perhaps  one  or  two  interests 
devoting  any  of  their  research  to 
the  production  of  a  good  elim- 

inator. As  the  commercial 

broadcast  sets  progressed  from 
the  two  tube  variety  into  the 
four,  six,  eight  and  ten  tube 
class,  the  drain  on  B  batteries 
(even  with  a  biasing  current  on 
the  grid)  was  rather  heavy,  and 
on  unbiased  receivers  the  drain 
was  excessive.  This  meant  that 

someone  had  to  develop  an  elim- 
inator that  would  take  care  of 

heavier  current  with  greater  volt- 
ages, and  which  would  have  an 

exceedingly  long  life;  in  fact  the 
life  of  the  eliminator  would  be 
an  almost  indefinite  one,  being 
limited  only  by  the  life  of  the  rec- 

tifying device,  which  of  course 
is  replaceable. 
While  manufacturers  were 

turning  their  attention  to  the 
question  of  chokes,  condensers, 
transformers,  the  tube  makers 

were  doing  research  on  the  rec- 
tifying devices  of  which  there  are 

now  only  two  on  the  market. 
The  first  is  that  made  by  the 
Raytheon  interests  and  described 
elsewhere  in  this  issue.  The  sec- 

ond was  the  Rectron  made  by  the 
Radio  Corporation.  In  the 
former  no  filament  is  required 
while  in  the  latter  a  filament  is 

provided.  This  gives  us  two 
types  of  rectifiers  from  which  a 
startling  number  of  combinations 
can  be  made,  and  which  has 
proved  a  boon  to  the  makers  of 
power  supply  devices. 

A  recent  survey  made  by  the 

writer  in  Chicago  somewhat  sur- 
prised us  as  to  the  magnitude  of 

the  local  manufacture  of  power 

supply  devices. 
Where  Majestic  Is  Made 

ONE  of  the  plants  visited  was that  of  Grigsby,  Grunow 
and  Hinds  Co.,  who  manufacture 
the  well  known  Majestic  current 

supply  units,  and  whose  presi- 
dent, B.  J.  Grigsby,  gave  the 

writer  an  idea  of  the  scope  of  this 

particular  plant. 
Manufacturing  e  1  i  m  i  n  ators 

from  assembled  parts  would  be 

For    sets    up  to    12  tubes    the     Majestic 
Super-B  with  a  rating  of  45  milliamperes 

at  150  volts  is  used 
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Schematic  circuit  of  the  Bremer-Tully  B  power  unit   which   takes  care  of  dif- 
ference in  line  voltages  by  means  of  the  plug  in    system   shown   at  the  left  of 

the  diagram 

satisfactory  if  all  the  parts  could 
be  selected  with  that  object  in 
view,  but  such  a  condition  seldom 
obtains.  Grigsby,  Grunow  and 
Hinds,  formerly  in  the  manufac- 

ture of  automotive  accessories, 
immediately  saw  the  necessity  of 
making  every  component  article 
themselves  and  accordingly  set 
about  it.  They  made  up  their 
own  transformers,  which  are 
completely  shielded  in  a  single 
unit.  Then  they  made  their  con- 

denser block,  which  is  likewise 
shielded.  The  chokes  they  also 
made  and  placed  in  another 
shielded  container.  The  resist- 

ances and  the  tubes  are  the  only 
articles  which  they  do  not  make. 

By  construction  of  the  trans- 
former, choke  and  condenser 

bank  in  individual  units,  the  as- 
sembly of  the  finished  product 

is  expedited.  It  also  provides 
for  complete  shielding  of  all 
parts.  Likewise  it  means  that  if 
a  defect  develops  in  any  one  of 
the  units,  the  offending  unit  alone 
has  to  be  removed,  leaving  the 
balance  of  the  assembly  unaf- 
fected. 

Quantity  production  methods 
similar  to  those  used  in  all 
large  manufacturing  establish- 

ments are  in  use  in  the  produc- 
tion of  current  supply  units.  In 

the  construction  of  the  con- 
densers the  paper  and  foil  are 

fed,  rolled,  and  completed  by  me- 
chanical process  so  high  speed 

work  is  possible.  These  con- 
densers are,  when  ready  for  in- 

sulation, placed  in  pressure  vats 
where  the  Halowax  used  as  an 

insulating  medium,  thoroughly 
impregnates  the  condenser.  A 
baking  process  is  used  first  to  dry 
out  any  possible  moisture,  after 
which  the  Halowax  is  allowed  to 

Here  is  the  American  electric  plate  supply 
set  which  also  uses  the  Raytheon  tube  now 
grown  so  popular  both  with  manufacturers 

and  broadcast  listeners 

fill  in  air  spaces  in  the  condenser. 
When  finished  and  dried  the  unit 
is  rigid  and  hard  as  a  brick.     It 

The  Magazine  of  the  Hour 

is  then  placed  in  its  metal  con- 
tainer and  sealed,  to  become  one 

of  the  integral  parts  of  the  elim- 
inator, and  one  on  which  a  great 

deal  depends. 

Condensers  Need  Tests 

CONDENSERS  which  are  to remain  in  an  eliminator  for 

a  long  time  and  which  must  op- 
erate under  varying  service  con- 

ditions, must  be  thoroughly 
tested  beforehand  to  make  sure 

they  will  stand  up  under  the  volt- 
a  g  e  s  impressed.  Accordingly 
they  are  tested  two  or  three  times 
during  course  of  manufacture, 
and  when  finally  assembled  are 
given  a  final  test  to  see  if  they 
will  break  down.  Since  the  sup- 

ply units  must  contend  with  high 
voltages,  it  is  imperative  that  the 
condenser  bank  have  an  ample 
safety  factor  over  and  above  the 
normal  voltage  rating  of  the  unit 
to  take  care  of  stray  potentials 
of  a  higher  order  than  usually 
encountered. 

During  the  season  there  are 
twelve  hundred  workers  assem- 

bling these  products.  Twenty- 
five  hundred  supply  units  per  day 
is  the  capacity  of  the  plant  and 
when  we  are  informed  that  the 

Grigsby,  Grunow  and  Hinds  in- terests absorb  more  than  half  of 

the  Raytheon  tube  factory  out- 
put, it  is  not  difficult  to  see  that 

this  industry  is  of  more  than 
passing  importance. 

Here,  as  in  other  large  estab- 
lishments, rigid  inspection  is 

necessary  to  insure  elimination  of 
returns.  Even  the  Raytheon 
tube  is  again  tested  up  to  its 

manufacturer's  rating  of  60  mills 

hhh 
+B3 

— o 

Schematic  circuit  of  the   conventional     Raytheon   eliminator  circuit   with  re- 
sistance values  as  suggested  by   the   Allen-Bradley   Co.      Resistances    R2    are 

No.  10  Bradleyohm;    R3   is   a   No.   5   Bradleyohm,  while  Rl  is   a    10,000   ohm 
Bradleyunit 
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and  is  repacked  in  another  con- 
tainer and  sealed  by  the  makers 

of  the  Majestic  so  when  it 
reaches  the  public  it  will  be  o.  k. 

m  every  respect.  Variable  re- 
sistances for  the  voltage  control 

are  made  by  Allen-Bradley  Co., 
and  this  feature  enables  one  not 

only  to  take  care  of  the  different 
voltages  required  on  a  receiver, 
but  to  compensate  for  differences 
in  line  voltages. 

Bremer-Tully  Unit 

ANOTHER  form  of  voltage 
.  compensation  is  the  method 

used  by  Bremer-Tully  Mfg.  Co., 
and  shown  schematically  in  the 
diagram  on  page  6.  In  this  case 
the  resistors  at  the  output  end 
of  the  supply  device  are  fixed,  and 
variation  is  made  by  plugging  in 
the  plug  on  a  tapped  primary 
which  is  in  the  110  volt  line. 

This  scheme  was  adopted  by 

Bremer-Tully  when  they  decided 
to  manufacture  an  eliminator  for 
use  with  their  own  receiver 

which  they  could  recommend 
without  reservation.  This  was 

due,  probably,  to  the  fact  the  lay 

public  has  an  idea  that  any  elim- 
inator will  do  for  any  receiver, 

whereas  there  is  no  subject  on 
which  a  fan  can  get  into  more 

trouble  than  trying  to  make  cer- 
tain types  of  rectifiers  that  will 

handle  a  two  or  three  tube  set, 
work  efficiently  on  an  eight  or 
ten  tube  receiver.  Hence  to  ob- 

viate this  difficulty  on  the  part 
of  the  public  the  B-T  organiza- 

tion made  their  own  plate  supply 
device  and  know  exactly  what  it 
will  do  with  their  own  receivers. 

Aside  from  the  fixed  resist- 
ances which  are  included  in  the 

Bremer-Tully  B  power  unit, 
there  is  also  included  a  separate 
set  of  .resistances  to  give  differ- 

ent values  of  voltage  than  those 
shown  in  the  unit  on  this  page, 
namely;  positive  22i/2>  positive 
45,  positive  90  and  positive  135 
volts.  Thus  the  plug-in  arrange- 

ment gives  some  control  over  the 
line  voltage  while  the  extra  set 
of  resistances  gives  still  further 
flexibility  to  the  unit.  These  re- 

sistances are  merely  slipped  into 
clips  which  are  shown  on  a  dia- 

gram attached  to  the  supply 
unit. 

Schematically  on  page  6  is  also 
shown  the  conventional  Raytheon 

hookup  with  resistance  values 
which  Allen  Bradley  consider 

best  for  general  operating  condi- 
tions. The  fixed  resistance,  Rl, 

is  a  Bradleyunit,  10,000  ohms. 
The  two  variable  resistances,  R2, 
the  first  handling  the  detector, 
and  the  second  the  positive  45 

volt  tap,  are  known  as  the  Brad- 
leyohm  No.  10,  while  the  variable 
resistance  shown  to  the  right  of 

the  R2,  is  known  as  the  Bradley- 
ohm  No.  5  and  controls  the  90  to 

120  volt  tap.  The  high  position 
of  course  has  no  resistance  and 

represents  the  full  output  volt- 
age of  the  unit. 

Included  in  this  article  is  a 
view  of  the  American  Electric 

plate  supply  unit,  shown  on  page 
6  and  which  also  uses  the  Ray- 

theon  tube.     In   our   September 

sr 
B-POWERUNIT         1 

••    .       BREMER-TULLY  MFG.  CO.                         1 

•       -J3     +22^  +45   ..    : 

"■  V  '  2        3  V  4-       i      S 

Bremer   Tully's  B  power  unit  made  for 
use  particularly  with  their  own  receivers, 
but  can  also  be  used  with  other  standard 

sets 

blueprint  section  we  showed  the 
Thordarson-Rectron  combination 
for  plate  supply  and  power  tube 

operation,  while  in  another  por- 
tion of  the  magazine  the  Silver 

plug-in  B  supply  unit  was  de- 
scribed. Reference  back  to  these 

two  articles  will  help  in  gaining 

an  idea  of  the  power  supply  ques- 
tion. 

"A"   Elimination   Next 

AS  to  the  future.  Elimination 
.  of  the  A  battery  is  next  on 

the  list,  but  it  will  not  be  accom- 
plished until  a  great  deal  of  en- 

gineering work  and  research  will 
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have  been  expended  on  the  prob- 
lem. A  elimination  is  quite  pos- 

sible if  several  contingencies  are 
met;  the  first  the  filtering,  or 
smoothing  out  of  the  supply  at  a 

heavy  current  draw,  and  the  sec- 
ond the  rectifying  device  which 

must  handle  considerable  cur- 
rent. What  form  of  A  eliminator 

will  ensue  is  difficult  to  forecast, 
although  it  is  well  known  in  the 

industry  that  many  an  organiza- 
tion is  working  feverishly  to  be 

the  first  to  come  on  the  market 

with  a  perfect  A  eliminator. 

One  type  of  A  eliminator  has 
been  built  on  the  thermo-couple 
principle,  but  so  far  as  we  know 
this  type  has  not  been  devel- 

oped to  a  conclusion. 

Another  method  tried  is  mak- 
ing use  either  of  the  half  wave 

Tungar  charger,  or  an  arrange- 
ment for  double  wave  Tungar 

rectification,  the  output  being 
smoothed  down  by  chokes  and 
condensers.  It  is  this  method 
which  seems  to  lend  promise, 

viewed  from  the  fan's  stand- 
point, since  a  great  number  of 

enthusiasts  already  have  the 
bulb  type  of  A  battery  charger, 
and  would  have  only  to  secure 
the  filter  and  the  chokes  to  com- 

plete the  layout.  However  in 
this  case  the  filter  and  the 
chokes  are  the  devices  on  which 
further  research  work  must  be 

done  in  order  to  get  them  down 
to  a  practical  and  inexpensive 
basis.  When  this  objective  is 
attained  the  radio  public  will 
then  be  in  a  position  to  fully 
realize  the  benefits  of  simplified 
radio. 

All  of  the  foregoing  applies 

only  to  the  metropolitan  areas 
where  city  lighting  current  is 
available.  In  the  remoter  dis- 

tricts where  power  is  not  avail- 
able the  batteries  remain  and  will 

remain  supreme  for  a  number  of 

years.  All  battery  manufactur- 
ers are  seeing  the  necessity  of  de- 

veloping the  rural  markets  to  a 
greater  extent  than  before.  And 

since  the  rural  market  is  prob- 
ably many  times  larger  than  the 

city  market,  it  would  seem  that 
battery  makers  of  both  the  dry 
and  wet  cells,  will  have  a  good 
volume  of  business  for  years  to 
come. 
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See  and  Hear  Wavelength  With 
Quartz  Crystal  Tube 

QUARTZ  crystal  n
ot  only 

possesses  the  magical  prop- 
erty of  acting  as  a  gover- 

nor in  precisely  controlling  the 
frequency  or  wavelength  of  a 
radio  transmitting  station  but, 
by  virtue  of  a  newly  discovered 

quality,  it  demonstrates  the  al- 
most uncanny  power  of  lighting 

a  lamp.  Thus,  the  magic  min- 
eral becomes  the  magic  Alad- 

din lamp,  too! 
The  phenomenon  of  a  piece 

of  quartz  crystal  producing  a 
visible  light  in  a  lamp  contain- 

ing a  gas  mixture  of  helium  and 
neon  was  discovered  by  two 
German  scientists — Professor  E. 
Giebe  and  Dr.  A.  Schiebe  of 

Berlin.  "Light-resonators  as 
frequency  standards  for  the 

measurement  of  wavelengths," 
descriptive  terms  designating 
new  devices  designed  as  a  result 
of  discovering  this  phenomenon, 
were  recently  demonstrated  at 
the  Radio  Laboratory  of  the  Bu- 

reau of  Standards  by  David  L. 
Loewe  of  Berlin. 

If  these  light-resonators  are 
universally  adopted  by  the  ap- 

proximately 19,000  radio  sta- 
tions in  the  United  States,  it  will 

mean  that  the  operators  are  en- 
abled to  both  see  and  hear 

whether  or  not  their  transmit- 
ters are  functioning  precisely  on 

the  assigned  wavelengths.  Of 
this  new  German  invention,  we 
are  told  that  the  resonance  ef- 

fect is  not  only  made  visible  but 
may  be  rendered  audible  by  use 
of  a  loud  speaker.  This  implies 
remote-controlled  transmitters  in 
the  scientific  as  well  as  the 

popular  sense  of  the  word.  "For 
instance,"  suggests  Professor 
Giebe,  "the  luminous  effect  for 
adjusting  the  wavelength  may 
be  employed  in  the  transmitting 
room  itself,  while  acoustical  de- 

Visual  Indication 

of  Resonance  is 
Now    Developed 

By  S.  R.  WINTERS 

vices  may  be  provided  at  one  or 
more  controlling  points,  which 
may  be  at  any  desired  distance 
from  the  transmitter.  The  aux- 

iliary apparatus  for  this  purpose 

consists  only  of  an  amplifier 
and  as  many  loud  speakers  as 

there  are  controlling  points." 

Frequency  Standard 

THE  light-resonator  as  a  fre- 
quency standard  is  a  direct- 

ly indicating-measuring  instru- 
ment. As  originally  discovered 

by  Prof.  W.  G.  Cady  of  Wes- 
leyan  University,  a  quartz  rod 
when  properly  placed  between 
two  condenser  plates  of  an  elec- 

trically    oscillating     circuit    vi- 

brates mechanically  at  a  rate  of 
very  high  frequency.  The  two 
German  scientists  found,  upon 
further  investigation,  that  the 
stationary  electrical  oscillations 
of  quartz  crystal,  which  action 
takes  place  in  case  of  reso- 

nance, may  be  visible.  This 
luminous  effect  is  accomplished 
by  hooking  up  the  condenser 
plates  and  the  quartz  rod  with  a 
glass  vessel,  which  must  be 
evacuated  to  a  pressure  of  10 
to  15  millimeters  of  mercury. 
Lead-in  wires,  sealed  airtight 
into  this  vacuum  lamp,  serve  the 

purpose  of  connecting  the  con- 
denser plates  to  the  oscillating 

circuit. 

"The  alternating  electrical 
field  of  such  an  oscillating  cir- 

cuit," indicate  these  German  in- 
ventors in  explaining  the  phe- 

nomenon, "will  cause  by  reason 
of  the  electrical  polarization  of 
the  quartz-rod  alternating  de- 

formations of  the  latter,  which 
in  the  case  of  resonance  will 
have  the  effect  of  generating 
stationary  elastical  oscillations. 
The  deformations  due  to  these 

oscillations  will  give  rise  to  sec- 
ondary alternating  voltages 

upon  the  quartz-rod,  which 
bring  the  rarified  gas  contained 
in  the  glass-vessel  to  lumines- 

cence. The  resonance  is  ex- 
tremely sharp  and,  therefore, 

the  luminous  effect  is  adjustable 
down  to  one-half  per  mille  of 
the  wavelength.  By  properly 
choosing  the  condenser  plate 
and  the  degree  of  vacuum  the 
result  may  be  attained  that 
the  discharge  will  take  place 
throughout  the  discharge 

space." 

The  light  resonator,  accord- 
ing to  claims,  is  absolutely  ac- 

curate, so  long  as  the  quartz  rod 
(Please  turn  to  page  46) 
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Building  9  Tube  Super  Brings  Back 
Faith  in  this  Receiver 
Absence  of  Oscillation  and  Sim- 

plicity of  Construction  are  Features 
SO  MUCH  has  been  wr

itten 
on  superheterodynes  at 
times  it  seems  the  subject 

has  been  worn  threadbare,  yet 
when  we  are  just  at  the  point  of 
exhaustion  something  generally 
turns  up  that  is  interesting. 
These  remarks  apply  aptly  to 
the  nine  tube  super  which  is 
herein  described,  and  whose 
performance  is  such  that  it  is 
felt  readers  of  this  magazine 
will  find  the  flame  of  their  in- 

terest renewed  on  the  question 
of  superheterodynes. 

Simplicity  of  control  and  ease 
of  assembly  are  the  two  features 
which  should  appeal  to  the  set 
builder,  while  the  selectivity  of 
the  receiver  itself  will  appeal  to 
both  the  set  builder  and  the  ex- 

perimenter in  search  of  good  re- 
sults. 

Pictorially  the  nine  tube 
super  is  shown  on  this  page.     A 

glance  will  readily  show  the 
simplicity  of  assembly,  every- 

thing being  on  a  line.  The  base- 
board layout  was  used  instead 

of  the  subpanel  on  account  of 
this  type  of  arrangement  being 
more  pleasing  to  the  set  build- 

er. If  the  set  looks  nice  in  this 
dress,  it  will  look  even  better  if 
done  up  in  sub-panel  fashion, 
although  a  bit  more  work  is  in- 

volved in  following  that  form  of 
construction. 

Taking  advantage  of  the  fact 
that  transformers  designed  for 
long  wave  work  will  serve  nice- 

ly for  the  intermediate  stages  of 
a  super,  we  secured  a  set  of 
long  wave  transformers  de- 

signed by  the  High  Frequency 
Laboratories  of  Chicago  and 
which  are  peaked  for  37.5  kilo- 

cycles, this  value  being  desir- 
able to  dodge  between  the  ten 

kilocycle  separation  allowed  by 

the  government  to  broadcasting 
stations. 

The  set  consists  of  the  first  de- 
tector, four  intermediate  stages 

using  long  wave  transformers, 
the  second  detector,  the  oscil- 

lator, and  two  audio  frequency 
stages.  No  potentiometer  is  used 
since  flexibility  of  the  interme- 

diate stages  is  provided  through 
filament  rheostat  controlling  all 
of  the  intermediate  tubes.  Am- 
perites  are  used  in  the  remain- 

der of  the  circuit  which  does 

away  with  further  filament  con- 
trol. A  grid  modulator  serves 

to  alter  the  volume  in  the  loud 
speaker.  Thus  there  are  two 
major  and  one  minor  controls. 
The  condenser  on  the  left  is  that 
for  the  loop ;  the  condenser  on 
the  right  is  the  oscillator.  The 
rheostat  for  the  intermediate 

stage  filaments  is  shown  as  vol- 
ume and  is  located  at  the  left  of 

m  •'" 

mm- 
mMMMmg 

In  the  upper  picture  is  shown[the  baseboard  layout  of  the  Radio  Age  Super  9.     Beginning  at  the  left   of  the   baseboard   the 
transformers  used  are  as  follows:   H210,  H210,  H215,  H210,  H215,  F320,  L42S,  F320.  The  transformer  shown  between  the  two 

Render  condensers  is  an  L430  RF  transformer.    Thergrid  of  the  sixth   and  seventh  transformer  is  not  hridged  directly  to  the tube  socket.      See  the  schematic  for  the  actual  electrical  connections 
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the  panel.  The  loop  terminals 
come  in  at  the  rear  of  the  base- 

board at  the  right,  while  the 
Jones  base  mouting  is  located  at 
the  right  rear  corner  of  the 
baseboard,  where  also  are  found 
connections  for  the  loud  speaker 
and  the  C  battery. 

Schematically  the  circuit  is 
shown  on  page  10.  This  ar- 

rangement is  for  nine  201-A 
tubes.  It  can  readily  be  con- 

verted for  use  with  199's  by  sim- 
ply altering  the  Amperite  resis- 

tances. Examination  of  the 
schematic  will  show  that  two  in- 

termediate stages  are  followed 
by  a  filter,  then  another  inter- 

mediate followed  by  another  fil- 
ter. This  procedure  results  in 

maximum  selectivity.  Further 
selectivity  may  be  secured  by  al- 

tering the  capacity  of  the 
midget  condenser  in  the  loop 
circuit. 

No  Body  Capacity 
ON  ACCOUNT  of  using  the 

Remler  condensers  there  is 

complete  absence  of  body  ca- 
pacity both  on  the  oscillator  and 

loop  circuits.  These  condensers 
are  of  the  twin  rotor  type  and 
the  shaft  extending  through  the 
panel  (to  which  are  affixed  the 
Marco  dials)  does  not  become  a 
part  of  the  circuit  since  the 
shaft  carries  a  bakelite  gear 
which  engages  the  rotor  plate 
gears.  In  previous  types  of 
supers  this  form  of  condenser 
has  been  found  highly  satisfac- 

tory where  the  oscillator  ca- 
pacity span  is  from  grid  to 

plate.  If  the  oscillator  circuit  is 
changed  to  the  grid-filament  ca- 

pacity span  body  capacity  can 
be  eliminated,  although  the  loop 
might  still  have  a  trace. 

Grid  condensers  and  leaks 
are  not  used  but  instead  detec- 

tion is  accomplished  by  C  bias 
of  the  detector  grid.  The  bias 
value  for  all  201-A  tubes  was 
found  to  be  6  volts,  thus  simpli- 

fying the  C  battery  voltage 
problem.  Using  the  voltages 
specified  in  this  article  and  with 
the  proper  C  battery  value,  the 
total  milliampere  current  used 
runs  from  10  to  16  mills,  which 
is  exceedingly  low  considering 
the  number  of  tubes  and  the  re- 

sults secured. 
A  center  tap  loop,  such  as  the 

Duro-Metal,  is  used  with  the  re- 
ceiver, provision  being  made  at 

the  left  rear  of  the  baseboard 
for  the  three  loop  connections. 
A  total  of  135  volts  of  B  battery, 
(three  45  volt  blocks  in  series) 
will  suffice  for  operation.  A 
good  B  eliminator  may  also  be 
used  if  desired.  The  Jones  7 
wire  cable  should  be  connected 
as  follows :  Red — A ;  Green — A ; 
Black — B;  Brown  22i/2;  Pink 
67i/2 ;  Yellow  112i/2  and  Blue 
135  volts.     It  will  be  noted  the 

LIST  OF  PARTS 
1 — 7x30  panel,  3-16 
3 — HFL   H210   transformers 
2 — HFL   H215   transformers 
1 — HFL  L425  choke  unit 
2 — HFL    F320    audio    transform- 

ers 
1 — HFL  L430   R.  F.  transformer 
2 — Remler     .0005     mfd     variable 

condensers 
2 — Marco    dials     for    above    con- 

densers 

1 — Clielten    midget  condenser 
5 — Yaxley    Imp    jacks 

1 — Jones    base    mounting    and    7 
wire  cable  plug 

1 — Yaxley  6  ohm  rheostat 
1 — Yaxley  filament  switch 
3 — Amperite  resistances  1 — 1-A; 

2 — 112    and    mountings 
9 — Benjamin   cushion   sockets 
1 — Electrad    1    mfd    bypass    con- denser 

2 — Muter   condensers    .0005    mfd 
1 — Duro   Metal  Qualitone   collap- sible loop 

1 — Duro     Metal     Qualitone     loud 

speaker 1 — Centralab        0-200,000        ohm 
Rahiohm 

oscillator  is  supplied  with  only 
22i/>  volts  which  is  very  desir- 

able in  order  to  cut  down  the 

possibility  of  the  oscillator  pro- 
ducing a  variety  of  harmonics. 

These  harmonics  are  naturally 
produced  at  any  voltage,  but 
they  are  weakest  at  22 14  volts, 
whereas  with  double  and  triple 
that  voltage  these  harmonics 
would  be  more  than  bother- 

some. The  range  of  the  oscil- 
lator coil  with  the  Remler  con- 

denser referred  to  will  be  from 

approximately  190  to  595  me- 
ters, which  should  serve  to  take 

in  all  of  the  present  broadcast 
channels.  To  go  further  down 
in  the  wavelength  scale  another 
oscillator  could  be  used  which 
would  throw  the  set  into  the 
short  waves — but  that  is  anoth- 

er subject  on  which  we  may 
have  more  to  say  later. 

The  Magazine  of  the  Hour 

Operation   Simple 

OPERATION  of  the  nine- tuber  was  quite  simple.  As- 
suming that  all  connections 

have,  been  made  in  accordance 
with  the  schematic,  turn  battery 
switch  on;  set  the  midget  con- 

denser half  way    in;    turn    the 
(Please  turn  to  page  45) 
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Broad- 
casting 
and  the 

U.S.  Navy 
By  Lieut.  Comdr. 

Alfred  P.  H.  Tawresey 

TO  many  peop
le  the  ad- 

vent of  broadcasting  about 

five  years  ago  marks  the 
beginning  of  radio  history.  They 

know  vaguely  that  radio  teleg- 
raphy was  used  prior  to  that 

time  for  sending  distress  mes- 
sages from  ships,  but  relatively 

few  know  the  large  part  played 

by  radio  in  the  conduct  of  the 

world's  business,  even  prior  to 
the  World  War. 

The  United  States  Government 
as  a  Whole  became  interested  in 
radio  in  1904.  At  that  time  none 

but  government  departments 
could  risk  the  outlay  necessary  to 
develop  and  maintain  what  was 
then  an  untried  and  uncertain 
means  of  communication.  The 

first  administrative  policy  in  re- 
gard to  radio  was  drawn  up  in 

1904,  and  was  approved  by  Presi- 
dent Roosevelt. 

Advances  in  the  art  and 
changed  conditions,  including 
broadcasting,  aircraft  communi- 

cation, radio  beacon,  and  the  ra- 
dio direction  finder,  made  it  im- 

perative to  revise  the  administra- 
tive policy  with  regard  to  the  use 

of  radio  by  the  government.  In 
1925  a  committee  of  representa- 

tives of  all  the  government  de- 
partments and  several  independ- 

ent government  agencies  drew  up 
a  tentative  statement  of  govern- 

ment domestic  radio  policy.  One 
important  feature  of  this  state- 

ment, carried  forward  in  prin- 
ciple from  the  earlier  draft  of 

1904,  is  as  follows: 

"The  government's  interest  in 
radio  communication  is  para- 

mount for  national  defense.    The 

U.  S.  Navy  battleship  showing  various  radio  antennas,  each  for  a  separate  transmitter 

government  is  charged  tvith  the 

regulation  of  radio  communica- 
tion as  a  means  for  rendering  a 

public  service.  The  government 
uses  radio  communication  in  the 

administration  of  its  business." 
National  Defense 

NATIONAL  defense  is  simi- lar in  some  respects  to  a 
conflagration  and  the  forces  of 

national  defense  to  a  fire  depart- 
ment. In  training  for  the  pur- 

pose for  which  they  exist  both 

fire  departments  and  national  de- 
fense forces  require  constant  ex- 
ercise with  their  special  equip- 

ment, for  which  they  must  enjoy 
special  privileges  on  the  common 
highways.  When  quelling  a  fire 
or  subduing  an  enemy  they  must 

enjoy  undisputed  sway  over  such 
portion  of  the  common  way  as 
they  need. 

The  ordinary  citizen  demands 
of  radio  merely  that  he  be  able  to 

send  a  message  from  "A"  to  "B" 
and  receive  a  reply  in  a"  reason- 

able time,  or  the  ability  to  listen 
simultaneously  with  countless 
others  to  broadcast  program. 
Naval  communication  requires  in 

addition  to  these  ordinary  de- 
mands, rapid,  reliable,  accurate 

and  often  secret  communication 

between  large  numbers  of  corre- 
spondents in  restricted  areas,  si- 

multaneously with  that  at  ex- 
treme distances  and  against  de- 

liberate enemy  interference. 
Some   do   not   appreciate   that 

broadcasting,  the  newest  form  of 
public  service  to  enter  the  radio 
field,  entered  a  field  already  con- 

gested. It  has  been  provided  for 
by  readjusting  the  frequency 
channels,  and  even  the  types  rf 
equipment,  used  by  the  older 
services.  These  readjustments 
have  been  difficult  and  costly  and 

in  many  cases  have  entailed  seri- 
ous derangement  of  established 

service. 

The  band  of  frequencies  relin- 
quished to  the  exclusive  use  of 

broadcasting  is  the  one  band 
which  can  be  covered  efficiently 

by  a  simply  constructed  receiver. 

Frequencies  below  it  (wave- 
lengths above  it)  require  more 

expensive  apparatus  of  greater 
weight  and  occupying  more  space. 
Frequencies  above  it  are  difficult 
to  handle  and  are  uncertain  and 
erratic. 

Ships,  aircraft,  and  extremely 
isolated  points  on  shore  should 
have  preference  in  the  use  of 
radio  facilities  over  communities 

already  well  supplied  with  cables, 
wires,  telephones,  newspapers 
and  other  means  of  communica- 

tion. Such  radio  communication 
as  forms  the  sole  dependence  for 
the  safety  of  human  life,  or  the 
sole  means  of  conducting  the 

world's  essential  business  should 
have  rights  superior  to  that 
which  exists  solely  for  entertain- 

ment, individual  profit,  or  other 
private  purpose  which  could  be 
achieved  by  other  means. 
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The  Fourth  National  Radio 

Conference  marked  an  attempt  to 
reach  a  needed  degree  of  stabili- 

zation in  radio  matters,  par- 
ticularly in  the  general  assign- 

ment of  frequency  bands  to  vari- 
ous services.  Radical  changes  in 

frequency  assignments  by  pre- 
vious conferences,  not  only  pre- 

vented rapid  compliance  with  the 
recommendations  of  the  confer- 

ences, but  also  tended  to  engender 
a  lack  of  confidence  in  the  ability 
of  the  radio  industry  to  regulate 
itself  by  mutual  agreement. 

Each  general  branch  of  the 
radio  industry  should  be  able  to 
know  reasonably  in  advance  what 
general  frequency  bands  it  may 
expect  to  use  for  the  conduct  of 
its  business,  within  which  it  may 
be  expected  to  reap  the  benefits 
of  advances  in  the  art  and  to  set- 

tle its  own  problems.  This  im- 
plies neither  rigidity  nor  stagna- 

tion. New  services,  or  improved 
services  can  be  provided  for  by 
suppression  in  whole  or  in  part 
of  older  and  less  effective  ones. 

T»s>j  navy  owns  and  operates 
one  of  the  largest  radio  systems 
under  single  control  in  the  world. 
Many  things  have  been  under- 

taken for  the  express  purpose  of 
aiding  broadcasting.  Owing  to 

the  extent  of  the  navy's  radio 
system,  which  was  full  grown  be- 

fore the  advent  of  broadcasting, 
and  to  the  necessity  for  long  and 
costly  development  of  non-inter- 

fering equipment,  modernization 

of  the  navy's  apparatus  has  not 
been  rapid.  Much  unjustified 
criticism  has  been  leveled  at  the 
navy  on  this  account,  regardless 
of  the  facts  that  research  and  de- 

velopment consume  time;  that 
the  forces  of  national  defense 
cannot  adopt  new  and  untried 
equipment  without  exhaustive 
tests  as  to  its  efficacy  and  reliabil- 

ity; and  that  the  provision  of 
public  funds  for  simultaneous  re- 

habilitation of  all  the  navy's 
equipment  is  not  economically 
justifiable. 

World-Wide  System 

WHEN  broadcasting  started 
the  navy  was  operating 

about  150  radiotelegraph  stations 

on  shore,  in  a  world-wide  system, 
and  radiotelegraph  stations  in 
about  500  vessels  at  sea.  Many 
of  the  vessels  used  two  or  more 

transmitters  for  simultaneous 

communication  on  different  cir- 
cuits, and  practically  all  the 

shore  stations  used  two  or  more 

transmitters  to  effect  simultane- 
ous communication  with  two  or 

more  ships  or  other  stations. 
Practically   all   this   apparatus 

was  designed  to  operate  only  in 

The  Navy's  only  broadcast  transmitter, 
NAA,  located  at  Arlington,  Va. 

the  band  of  frequencies  (wave- 
lengths) later  reserved  for  the 

exclusive  use  of  broadcasting. 

The  principal  dependence  was  the 

cheap,  simple,  rugged  and  reli- 
able spark  apparatus.  Unfor- 

tunately this  type  of  apparatus 
causes  disturbance  over  a  wide 

band  of  frequencies  on  either  side 
of  the  one  to  which  it  is  adjusted. 

There  were  a  few  arc  trans- 
mitters ashore  and  afloat.  The 

arc  transmitter  is  rugged  and  re- 
liable and  can  be  adjusted  so  as 

to  occupy  a  much  narrower  band 
of  frequencies  than  the  spark. 
Unfortunately,  however,  the  arc 

emits  energy  in  a  series  of  har- 
monic frequencies.  Objectionable 

and  interfering  energy  has  been 
measured  in  arc  harmonics  as 

high  as  the  thirtieth.  Also,  arcs 
create  in  their  immediate  vicinity 
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a  form  of  disturbance  known  as 
"mush"  which  is  apparently  with- 

out frequency  adjustments,  and 
which  effectively  blankets  recep- 

tion on  all  frequencies. 

The  properties  of  the  vacuum 
tube  were  known  to  the  navy,  but 
the  tube  had  not  yet  proved  its 
reliability  for  naval  use.  Tubes 
were  not  available  in  quantity, 
nor  was  their  average  life  in 
service  sufficient  to  warrant  their 

adoption.  Suitable  vacuum  tubes 
were  not  then  made  by  American 
manufacturers,  and  while  foreign 

procurement  would  have  been 

possible  it  would  have  been  un- 
patriotic and  militarily  unsound. 

Since  the  beginning  of  broad- 
casting, the  navy  has  replaced 

spark  transmitters  for  regular 
service  in  27  shore  radio  stations. 

Twenty-four  shore  radio  stations, 

formerly  using  spark  transmit- 
ters have  been  closed  permanent- 

ly, and  the  final  closing  of  two 

more  is  projected  for  the  near  fu- 
ture. Plans  for  the  current  year 

include  the  replacement  of  14 
more  spark  transmitters  with 
vacuum  tube  transmitters  for 

regular  service. 

Exit  the  Spark  Set 

COMPLETION  of  this  pro- gram will  leave  but  43  spark 
transmitters  in  regular  service  in 
the  entire  shore  system  of  the 
navy.  Of  these,  4  are  in  Alaska, 
and  12  are  outside  the  continental 

United  States,  leaving  but  27  in 
regular  service  on  shore  in  the 
United  States.  Of  these  27,  21 

are  low-powered  transmitters  re- 
stricted solely  to  use  on  the  radio 

direction  finder  frequency  which 

is  well  removed  from  the  broad- 
casting band. 

Four  arc  transmitters  on  shore 

have  been  replaced  with  vacuum 
tube  transmitters,  and  4  other 
arcs  have  been  fitted  with  special 

devices  to  reduce  their  disturb- 
ing emissions.  Experimental  high 

powered  tubes  are  being  devel- 
oped to  replace  the  high  powered 

arcs.  The  first  of  these  experi- 
mental tubes  is  already  in  service 

and  the  other  is  expected  to  be- 
gin operation  in  a  few  days. 

In  places  where  it  has  been  im- 
possible   to    replace    interfering 

{Please  turn  to  page  50) 
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Allen-Bradley  Co.  Supplies 
Electrical  and  Radio  Field 
By  F.  A.  HILL 

(Associate  Editor) 

RESISTANCES  w
hether 

fixed  or  variable  have  long 

been,  and  will  for  many 

years  be  a  vital  and  essential  part 

of  radio  transmission  and  recep- 
tion. Resistances  had  their  first 

inning  with  the  birth  of  the  elec- 

trical industry;  their  second  in- 
ning came  with  the  appearance 

of  broadcasting.  Other  fields 

will  later  be  developed  just  as 

nearly  everything  today  is  adapt- 
able to  more  than  one  use. 

In  the  manufacture  of  resist- 

ances some  of  the  larger  organi- 
zations which  had  been  making 

resistances  for  the  electrical  field 

saw  a  new  outlet  for  their  prod- 
uct and  entered  the  new  field 

with  a  product  on  which  they  al- 
ready had  years  of  experience. 

Thus  they  not  only  served  their 
original  industry,  the  electrical, 
but  also  took  in  new  territory  in 
the  broadcast  game. 

Allen-Bradley  Company,  at 
Milwaukee,  were  admirably  suited 

Here  is  shown  the  Brad 
leystat  assembly  line  with 
a  capacity  of  5000  per 
hour  day.  Five  testing 
stations  are  provided  to 
insure  electrical  perfection 

to  enter  the  radio  business  when 

it  first  blossomed.  That  com- 

pany has  been  making  resistance 
and  other  controller  equipment 

for  years  and  had  built  up  an  en- 
viable reputation  in  the  electrical 

Allen-Bradley's  chemical  laboratory  where  much  of  their  research  work 
is  done 

world.  When  the  public  demand 

for  radio  sets  assumed  such  pro- 

portions the  Allen-Bradley  or- 
ganization, having  noted  the 

trend,  launched  into  the  new  busi- 
ness with  a  line  of  variable  re- 

sistors, later  adding  fixed  re- 
sistors, condensers  and  other 

small  parts.  Today  it  occupies 
one  of  the  upper  places  in  the 
realm  of  radio  with  a  name  that 

is  as  well  known  and  favorably 
received  by  the  public  as  any  of 
the  large  manufacturers. 

More  Current   Capacity 

BATTERY  elimination,  it  is 
believed  spurred  the  Allen- 

Bradley  Co.,  on  to  even  greater 
effort  in  the  making  of  fixed  and 

variable  resistances,  for  in  the  be- 
ginning much  of  the  poor  success 

of  the  eliminators  was  traceable 
to  the  fact  that  resistances  then 

supplied  did  not  stand  up  under 
service  conditions.  Hence  there 

was  a  crying  need  for  a  good 
variable  resistor  that  would 

carry  enough  current  to  supply 
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receivers  using  up  to  the  capacity 
of  the  rectifying  devices,  general- 

ly either  the  Raytheon  or  the  Rec- 
tron. 

While  the  regular  line  of  Brad- 
leyohms  were  doing  well  on  work 
for  which  they  were  designed,  it 
became  necessary  to  design  a  new 
resistor  for  greater  current  car- 

rying capacity.  In  order  to  do  this 
the  resistor  housing  was  made 
larger,  the  graphite  discs 
doubled  in  number  although  re- 

duced in  thickness,  and  greater 
safeguards  added  in  the  way  of 
insulating  factors,  such  as  from 
the  frame  to  the  active  ele- 

ments. On  account  of  an  elimin- 
ator being  a  power  device  it 

was  necessary  that  better  in- 
sulation be  provided  and  that 

new  standards  of  inspection  be 
set  up.  This  was  done  after  a 
little  research  work  on  the  prob- 

lem, and  today  we  have  in  radio 
the  Bradleyohm  type  E  which 
was  made  especially  for  elimin- 

ator work. 
An  inspection  of  the  Allen- 

Bradley  factory  at  Milwaukee  re- 
cently  made   by   the   writer   de- 

veloped a  number  of  interesting 
features  in  connection  with  the 
manufacture  of  graphite  resist- 

ances. This  substance  was  found 

years  ago  to  be  an  excellent  re- 
sistance material  and  the  Allen- 

Bradley  interests  adopted  it  as 
their  standard  for  resistance 
material.  It  was  and  is  used  in 
the  makeup  of  their  industrial 
controller  equipment,  such  as 
motor  starters,  overload  relays 
and  other  current  controlling  de- 

vices known  more  intimately  in 
the  electrical  field. 

Carbon   to   Graphite 

DISCS  making  up  these  resist- ance units  are  originally  in 
carbon  form.  They  are  heated 
in  an  electrical  furnace  to  5500 
degrees,  Fahrenheit,  and  after  72 
hours  ensue  as  graphite.  The 
electrical  furnace  which  the 
writer  observed  had  a  capacity  of 
60,000  of  their  largest  controller 
discs  to  2,500,000  of  the  size  used 
in  the  Bradleystats. 

A  battery  of  disc  making  ma- 
chines take  the  powdered  carbon, 

form  it  into  discs,  then  stack  it 
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and  tie  automatically  in  pack- 
ages ready  for  the  electric  fur- 

nace. The  capacity  of  each  ma- 
chine is  45,000  discs  per  8  hour 

day  and  there  are  a  large  num- 
ber of  them  necessary  to  make  up 

the  rated  output  of  the  factory. 

Rigid  inspection  tests  are  ap- 
plied to  all  apparatus  to  insure 

its  meeting  requirements  both  as 
to  accuracy  of  resistance  and  in- 

sulation factor.  This  results  in 
diminishing  to  almost  a  neglig- 

ible quantity  the  return  of  mate- 
rial due  to  poor  assembly. 

Some  views  of  the  various  de- 
partments are  shown  in  the  pic- 

tures illustrating  this  story,  the 
one  of  the  chemical  laboratory 
being  interesting  because  not 
many  readers  know  that  chemis- 

try is  playing  a  greater  part  in 
radio  than  it  was  ever  thought 
capable  of  doing.  In  fact  the  im- 

pression received  after  visiting 
the  Allen-Bradley  organization  is 
that  highly  trained,  specialized 
men  are  more  in  demand  than 
ever  and  this  company  makes 
good  use  of  all  the  data  that 
science  and  research  affords. 

In    this    view    are   shown   drill    and    punch 
presses   in    operation,   the   punch   press  de- 

partment in  the  background 
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Radio  to  Patrol  11,000  Miles 
of  Railroad  Trackage 

Chicago,  [Milwaukee  and 
St.  Paul  to  Install  Short 

Wa  v  e      T  rdns\m  i  iters 

RECENT  annou
ncement  by 

the  Chicago,  Milwaukee  & 
St.  Paul  Railway  that  it 

was  about  to  install  radio  com- 
munication over  its  11,000  miles 

of  trackage  has  aroused  nation- 
wide interest  in  the  project. 

The  press  of  the  country,  com- 
menting upon  the  idea,  in  many 

instances  goes  so  far  as  to  proph- 
esy that  it  may  mark  a  new  era 

in  the  nation's  transportation 
history. 

This  important  new  adjunct  to 
the  ordinary  telegraph  systems 
used  by  railroads  will  mean  an 
uninterrupted  communication  at 
all  times.  Only  operating  of- 
cials  of  a  railroad  can  fully  real- 

ize what  this  will  mean.  Tor- 
nadoes, floods,  landslides,  wash- 

outs and  other  disasters  which 
prostrate  land  communication 
will  not  affect  the  radio. 

During  the  past  two  or  three 
years,  newspapers  throughout 

the  country  have  recorded  a  num- 
ber of  instances  where  storms 

have  isolated  a  whole  community 
or  section.  Then  somewhere  in 

that  vicinity  cut  off  from  all  com- 
munication an  amateur  radio  op- 

erator would  get  busy  with  his 
little  transmitting  set.  Soon  the 

mysterious  ether  waves  were  car- 
rying a  series  of  staccato  dots 

and  dashes  that  always  began  the 

message  with  the  most  electrify- 
ing word  in  the  language — Help! 

Startled  by  this  sudden  dra- 
matic appeal  shooting  out  of  the 

air,  other  amateurs,  perhaps  hun- 
dreds of  miles  away,  would  ner- 

vously start  recording  the  mes- 
sage. 

Last  year,  when  the  greatest 
tornado  ever  recorded  wiped  out 
nearly  a  thousand  lives  and  left  a 
path  of  unparalleled  destruction 
across  Missouri,  Illinois  and  In- 

diana, it  was  an  amateur  radio 

operator  who  got  out  the  first  ap- 
peal for  help.  It  was  another 

amateur  who  received  the  mes- 
sage and  startled  the  world  with 

his  report. 

Lieut.  F.  H.  Schnell,  who  has  pioneered 
in  short  wave  work,  as  he  appeared  on 
his  recent  naval  cruise  to  the  Antipodes 
in  the  interest  of  naval-amateur  long  dis- 

tance work 

On  another  occasion  a  great 
mine  explosion  occurred  in  an 
area  that  for  hours  had  been  cut 
off  from  communication  with  the 
outside  by  a  blizzard.  Again,  it 
was  one  of  these  legionnaires  of 
the  air  who  got  out  the  message 
calling  for  doctors  and  nurses  to 
be  rushed  to  the  scene  of  the  dis- 
aster. 

The  general  public  little  real- 
izes that  perhaps  tonight  the 

silent  starlit  ether  may  be  carry- 
ing a  message  from  some  lone 

amateur  that  tomorrow  will 
startle  millions. 

The  Chicago,  Milwaukee  &  St. 
Paul  Railway  is  the  first  to  take 
advantage  of  the  science  largely 
developed  by  this  army  of  20,000 

American  radio  amateurs  and  ap- 
ply it  to  a  great  transportation 

system. At  Strategic  Points 

AT  strategic  points  on  its  2,200 
-  mile  main  line  from  Chi- 

cago to  Seattle  it  will  establish 
stations  for  transmitting  and  re- 

ceiving code  on  short  wave 
lengths  of  20,  40  and  80  meters. 
Thus  will  be  put  into  operation 
for  the  first  time  in  history  a 

complete  radio  communications 
service  on  a  railroad.  It  will  be 
linked  at  all  times  with  the  great 
net  of  amateur  stations,  so  that 
its  operations  will  be  doubly 

checked,  and,  as  far  as  human  in- 
genuity can  make  it,  practically 

infallible. 

Like  many  other  discoveries 
that  have  proved  revolutionary 
in  their  effects,  the  new  mode  of 

railway  communication  is  com- 
paratively simple  when  reduced 

to  its  essentials.  It  is  now  pos- 
sible for  the  first  time  to  describe 

in  detail  the  transmitting  and  re- 
ceiving sets  to  be  installed  by  the 

Chicago,  Milwaukee  &  St.  Paul 
Railway.  They  were  planned 
and  designed  by  F.  H.  Schnell, 
former  traffic  manager  of  the 
American  Radio  Relay  League 
and  who  last  year,  while  with  the 

Pacific  Fleet,  conducted  remark- 
able demonstrations  on  the  prac- 

ticability of  short  wave  radio  off 
Samoa  and  Hawaii.  The  success 

of  these  experiments  led  officials 
of  the  Chicago,  Milwaukee  and 
St.  Paul  Railway  to  take  up  with 
Schnell  the  feasibility  of  apply- 

ing short  wave  radio  to  railroad 
communications.  At  their  re- 

quest he  devoted  lengthy  study 
to  the  problem,  and  finally 
evolved  the  sets  described  below 

as  the  best  adapted  for  the  rail- 
road's radio  communication  serv- ice. 
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Schnell  believes  that  higher 
frequencies  are  more  reliable 
than  the  lower  frequencies  for 
communication  over  the  distances 

required  by  the  railroad.  In  this 
connection  it  may  be  mentioned 
that  amateur  radio  station  9EK 
at  Madison,  Wis.,  and  4  DM  at 

Bokeelia,  Fla.,  maintained  sched- 
uled operation  on  20  meters 

(15,000  kilocycles)  and  communi- 
cated with  each  other  twice  every 

day  from  December,  1925,  to 
May,  1926. 

Use  Fifty  Watts 
IT  is  believed  that  frequencies 

of  7500  kilocycles  (40M)  and 
3750  kilocycles  (80M)  with  power 
of  about  50  watts  to  be  satisfac- 

tory to  provide  communication 
between  pivotal  stations  of  the 

St.  Paul's  radio  communications 
service.  It  is  based  on  experi- 

ences of  stations  9EK  and  4DM 

and  many  amateurs.  The  trans- 
mitter is  an  amateur  type.  The 

accompanying  drawing  shows  the 
schematic  circuit  diagram  of  the 

transmitter,  using  two  50-watt 
tubes,  one  on  each  half  of  the 

cycle  supplied  with  60  cycle  cur- 
rent. 

In  making  up  the  spiral  induc- 
tances, oak  or  some  other  hard- 

wood strips  about  one-half  inch 
square  will  be  used  in  supporting 
a  brass  or  copper  ribbon. 

The  radio  frequency  chokes  1 

and  2  are  designed  for  14  wave- 
length operation  for  40  meters, 

but  will  serve  also  for  80  meter 

operation.  The  radio  frequency 
chokes  3  and  4  are  for  use  in  the 
grid  leads  of  the  tubes  and  while 
not  absolutely  necessary,  they 
may  help  stabilize  the  input  to 
the  tubes. 

In  designing  sets  to  be  used  by 
the  railroad  Schnell  suggested  an 
antenna  consisting  of  six  wires 
built  up  in  the  form  of  a  cage  of 
about  4  to  6  inches  in  diameter, 
using  No.  12  enameled  copper 
wire  with  the  supporting  pieces 
of  substantial  hardwood. 

A  piece  of  solid  rod  or  tubing 
substantially  guyed  will  be  used 
to  prevent  swaying  or  swinging 

in  the  wind.  Complete  specifica- 
tions for  transmitting  and  receiv- 

ing sets  to  be  installed  by  the  Chi- 
cago, Milwaukee  &  St.  Paul 

Railway  are  as  follows : 

The  Magazine  of  the  Hour 

Specifications 

Ant.  Antenna  33'  long  for  40 
meter  band.  Antenna  66'  long for  80  meter  band. 

Cpse.  Counterpoise  31'  long for  40  meter  band.  Counterpoise 

62'  long  for  80  meter  band. 
L-l.  Spiral  inductance  (an- 

tenna coupling)  6  turns  14" brass  or  copper  ribbon  about 

1/32  "  thick,  spaced  14",  inside 

diameter  3". L-2.  Same  as  antenna  induct- 
ance except  10  turns  for  40  meter 

band.  Same  as  antenna  induct- 
ance except  18  turns  for  80  meter 

band. 

L-l  and  L-2  mounted  in  oak 

strips  ̂ "x1/^",  slotted  to  take  the ribbon. 

A.  Jewell  Pattern  64  flush 

mounting  0-5    (R.  F.)    ammeter. 

C-l.  National  type  450  vari- 
able transmitting  condenser 

(.000450  mfd.). 

C-2.  National  type  150  vari- 
a  b  1  e  transmitting  condenser 
(.000150  mfd.). 

C-3  C-4.  Faradon  model  UC- 
(Please    turn   to   page    36) 

AMI 

/P.r.C.I 

-Ksmmu- 

/P.r.c.e 
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HhHh 

€^ 

Schematic  circuit  of  full  wave  self  rectified  50 
watt  transmitters  to  be  used. 
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What  Type  of  Loud  Speaker 
Should  I  Use? 

THE   question  above 
 is  one 

which  puzzles  many  broad- 
cast fans  and,  in  addition, 

j   is  one  to  which  it  is  hard  to  se- 
!   cure  a  safe,  sane  and  impartial 
I   answer.     This  is  due  chiefly  to 
I   the  undeniable  fact  that  each  and 

!   every   salesman,   unless   he   is   a 
|   real  radio   expert,   has   his   own 
;   favorite  type,  and  even  make,  of 
I    speaker,    which   he    recommends 

|    indiscriminately  for  use  with  any 

j    set,   regardless   of  make,   model, 
t    age,  or  inherent  tone  quality. 

A    little    common    sense    and 

thought  will  show  to  anyone  (re- 
gardless of  his  or  her  technical 

knowledge,  or  lack  of  it,  with  re- 
gard to  radio  and  acoustics)  that 

this  indiscriminate  and  slipshod 
method    of    recommending    loud 

speakers  is  absolutely  and  thor- 
oughly wrong,   and   is  bound  to 

result  in  many  misfits  due  to  the 
fact  that  both  receiving  sets  and 
speakers    differ    widely    in   their 
general     characteristics.     This 
leads  to  the  condemnation,  very 

often,  of  both  receivers  and  re- 
producers which  are  not  in  any 

sense  at  fault  within  themselves, 

but  whose  characteristics  are  un- 
deniably entirely  unsuited  for  use 

in  conjunction  with  each  other. 

The  same  speaker  used  with  an- 
other type  or  make  of  set,  or  the 

same   receiver   connected   to   an- 
other more  suitable  loud  speaker 

would    probably    be    capable    of 
emitting  a  quality  and  volume  of 
sound  superbly  true  in  tone  and 
speech    value,    and    surpassingly 

sweet  in  musical  quality. 

"How,  then,  is  one  with  no 
technical  knowledge  of  receivers 
and  reproducers  to  tell  what 
speaker  is  most  suitable  for  use 

with  his  or  her  set?"  you  ask. 
There  are  two  ways  of  settling 

this  question  with  perfect  satis- 
faction, and  it  is  manifestly  de- 

sirable for  the  best  results  to  em- 
ploy a  little  of  both. 

The  first  of  these  methods  is 

to  gain,  by  the  judicious  reading 
of  advertising  claims  made  for 
various  speakers  and  receiving 
sets,    and    of    magazine    articles 

By  H.  Melchior  Bishop 

dealing  with  them,  at  least  a  su- 
perficial knowledge  of  which  type 

of  speaker  is  most  suitable  for 
the  set  which  you  are  going  to 
buy,  or  which  you  have  already 
bought  and  are  using  with  more 
or  less  indifferent  results. 

The  second,  and  by  far  the 
more  important  step,  is  to  verify, 
preferably  in  your  own  home, 
the  wisdom  of  your  choice  or 
choices  by  actually  hearing  the 
resulting  speech  and  musical 
quality  produced  by  its  or  their 
actual  operation.  I  say  choices, 
for  the  course  of  greatest  wisdom 
is  to  make  not  one,  but  rather 
several  selections,  and  then  let 
your  own  ears  tell  you  which  is 
best. 

The  latter  course  is  necessary 
due  to  the  proven  fact  that  a 
quality  of  tone  which  is  perfectly 
euphonious  to  one  person  may 
grate  harshly  upon  the  hearing 
of  another,  and  vice  versa;  not 

due  to  a  lack  of  musical  percep- 
tion in  either  case,  but  merely  to 

a  fundamental  difference  in  the 

peculiar  sensibilities  of  the  per- 
son hearing  that  particular  tone. 

The  individual,  or  the  group  of 

individuals  who  are  to  use  the 

receiving  set  and  reproducer  in 
question  must  be  served ! 

Different  Types 

IN  order  to  try  to  ascertain 
what  particular  combination 

of  receiver  and  loud  speaker  is 

most  apt  to  please  you,  let  us  con- 
sider for  a  few  moments  the  vari- 
ation in  the  characteristics  of  the 

different  types  of  loud  speakers 
on  the  market. 

There  are  two  general  types  of 
speakers  on  the  market,  that  is, 
the  horn  type  and  the  cone  type. 
These  types  may  be  subdivided 
into  a  number  of  more  special- 

ized forms.  This  is  done  in  the 

accompanying  table,  Figure  No. 
1,  which  gives  a  method  of  quick 
reference  to  the  different  forms 

of  reproducer  as  they  are  men- 
tioned in  the  following  discus- 

sion, in  which  they  will  be  re- 
ferred to,  for  the  sake  of  clear- 

ness and  brevity,  by  the  numbers 

appearing  in  the  table. 
The  difference  between  conical 

and  exponential  horns  is  shown 

in  Figure  No.  2,  which  repre- 
sents the  approximate  cross  sec- 

tion of  these  two  types.  The 
conical  horn  often  has  an  en- 

larged bell,  which  does  not,  how- 

FIGiJRE- 

CONICAL         HORN £XPON£A/T/AL      HOfPN 

r/GU/?f  && 

CUffyeO    EXPOA/EMT/rfL    HO/? A/ 
CUftVSO    CONICAL      HORN 
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ever,  alter  its  characteristics  in 
any  way  other  than  to  slightly 
improve  the  tone  due  to  decreased 
sound  reflection  at  this  point. 
These  types  of  horns  may  be 
curved  into  any  conceivable 
shape  without  altering  their  gen- 

eral behavior  provided  that  the 
turns  are  not  too  sharp.  Figure 
No.  3  shows  the  two  most  com- 

mon types  of  curved  horns. 
Speaker  No.  1H  is  the  type 

generally  encountered  in  the 
cheap  horns,  and  is  fairly  satis- 

factory. Due  to  the  distinct 
limitations  of  this  form,  however, 
which  are  partly  caused  by  the 
deadening  effect  of  the  soft  horn 
material  and  partly  by  the  usual 
small  size  of  horn  in  this  type,  it 
is  apt  to  be  harsh  and  unpleas- 

ant, or  thin  and  whiney,  as  the 
case  may  be,  in  the  upper  mu- 

sical registers.  The  lower  tones 
are  invariably  slighted  and  often 
almost  missing  in  this  type  of 
speaker  due  to  the  same  defects 
which  are  discussed  above.  If 
your  pocket  book  permits  it  is 
wise  to  shun  this  type  of  speaker 
as  it  is  considerably  inferior  to 
the  more  advanced  types,  and 
will  seriously  handicap  the  tone 
qualities  of  any  receiver. 

Type  No.  2H  is  without  doubt 
the  poorest  speaker  on  the  list, 
and  No.  3H  (while  it  is  slightly 
better  due  to  its  exponential 
type  of  horn  in  which  there  is 
less  sound  reflection  and  inter- 

ference,   and    consequently    less 

metallic  vibration)  is  almost  as 
bad.  Due  to  the  manifestly  poor 
tone  of  this  type  of  loud  talker 
(regardless  of  the  set  it  is  used 
with)  it  has  been  practically 
driven  off  the  market  and  prob- 

ably will  never  be  encountered. 

Similar  Tonal   Quality 

IN  spite  of  the  widely  differing 
materials  used  in  the  horn 

construction  of  types  No.  4H,  all 
five  of  these  have  almost  iden- 

tical tone  characteristics,  and 
have  consequently  been  included 
under  the  one  number,  as  it  is 
our  purpose  to  classify  horn 
types  by  tone  and  volume  at- 

tributes. These  No.  4H  type  horns 
have  proven  to  be  one  of  the  most 
highly  successful  forms  yet 
evolved,  due  principally  to  their 
mellow,  even  tones,  even  in  the 
very  high  notes  and  overtones. 
The  lower  register,  while  it  does 
not  strongly  reproduce,  is  def- 

initely present. 
Type  No.  5H  is  somewhat  simi- 

lar to  No.  4H,  but  the  tone,  while 
pleasingly  mellow,  is  somewhat 
more  brilliant,  and  reproduction 
is  considerably  evener  over  the 
entire  musical  range;  high,  mid- 

dle, and  low  notes  and  overtones 
being  reproduced  with  marked 
fidelity  and  strength.  Low  tones 
are  brought  out  in  this  type  far 
better  than  in  type  No.  4H,  but 
unless  very  carefully  designed  it 
may  show  a  slight  shrillness  on 
soprano  solos  and  the  like. 
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Coming  now  to  cone  type 
speakers,  Figure  No.  4  shows  the 
different  general  types:  also,  as 
in  the  case  of  Figure  No.  3,  in 
cross  section.  The  face  view  of 
a  pleated  parchment  disc  is  also 
shown,  as  this  type  is  probably 
less  familiar  than  the  other  cone 

types. The  variation  of  tone  quality 
is  less  pronounced  among  cone 
type  speakers  than  among  horn 
type  reproducers,  but  this  varia- 

tion is,  nevertheless,  existent  to 
such  an  extent  that  best  results 
can  be  obtained  only  by  paying 
attention  to  it. 

Once  more  referring  to  the 
table,  cone  reproducer  No.  1C 
gives  its  best  response  in  the  mid- 

dle and  lower  registers,  some- 
times rattling  a  little  on  the  very 

high  tones,  as  the  production  of 
sound  in  this  type  of  loud  talker 
depends  principally  upon  the  flex- 

ing of  the  material  of  which  the 
cone  is  composed.  This  same 
flexure  of  the  material  compos- 

ing the  cone  also  tends  to  produce 

a  pronounced  "paper  crackle" when  heavy  static  discharges  are 
encountered.  Due  to  both  of 
these  reasons,  the  cone  proper  is 
usually  constructed  of  a  compara- 

tively soft  grade  of  paper.  This 
in  turn  leads  to  a  certain  flatness 

or  dullness  of  tone,  and  occa- 
sionally causes  a  slight  muffling 

of  the  spoken  word. 
Types  No.  2C,  the  free  edge 

cones,   are   constructed   in   three 

Figure  No.  1 
CLASSIFICATION  of  LOUD  SPEAKER   TYPES 

HORN  SPEAKERS CONE  SPEAKERS 

No. Shape  of  Horn Horn  Made  of Diaphragm 
Made  of 

No. 

1C 

2C 

3C 

Type  of  Cone 
Cone  Made  of 

1H Conical  or  Exponential Papier  mache  or  Fibre Metal  or  Mica Rigid    Edge,    Single    or 
Double  Cone Heavy-Cold  Pressed-Medi- 

um    Hard-Long    Fibre 

Paper. 

2H Conical Thin  Metal Metal  or  Mica Free     Edge,     Single     or 
Double  Cone 

Heavy-Cold  Pressed -Hard 
Long  Fibre  Paper  or 
Parchmentized  Paper. 

3H Exponential Thin  Metal Metal  or  Mica 
Rigid    Edge,    Single    or 

Double  Pleated  Disc. 
(Lumiere  Type) 

Parchmentized  Paper  or 
Varnished  Fabric  or  Gen- 

uine Parchment. 

4H Exponential Heavy  Metal  or  Heavy 
Metal  and  Wood  or 
Hard    Rubber   or 
Special    Horn    Fibre 
or  Bakelite 

Metal  or  Mica 

5H Conical     Throat,     Ex- 
ponential Body  and 

Bell. 

Wood    with    Drawn 
Brass  Throat 

Metal  or  Mica 



RADIO  AGE  for  October,  1926 The  Magazine  of  the  Hour  19 

F/GUfPF  #* 

/*?-  fT/git/  £dfG  &ouhie  Cone. 

0—  fpifief  £%ffe  Sirtg/e  Cone. 

C—  Free*  Ee/fC  •S'i'n^/e  Cone. 
£?—  Free  EJjc  Oou£>/e  Cone 

£T—-G'in$ie  F'/ecrfed  disc 
F—  Face  y'tw  of  F/eated  £>, 
<?—    Doub'C     F>ie*tect    Oivc 

V*c> 

G 

Driving      C/n/te 
r>o-r   *S~/io*vr>  ■ 

!er&  7//>A 

general  ways.  Sometimes  the 

edge  of  the  cone  is  flexibly  sup- 
ported by  circumferential  rub- 

ber or  kid  leather  strips;  some- 
times it  is  loosely  held  by  soft 

felt  packing  around  the  periph- 
ery; and  in  one  or  two  makes,  it 

is  absolutely  free,  all  support  of 
the  cone  being  accomplished  by 
the  driving  pin,  which  is  made 
proportionately  stronger  to  bear 
the  additional  strain  imposed 
upon  it. 

The  results  obtained  are  prac- 
tically identical  in  all  three  types. 

The  sound  is  produced  in  this 
type  of  cone  speaker  by  the 
movement  of  the  cone  rather 

than  by  its  flexure,  consequently 
its  response  is  very  even  over  the 
entire  musical  range ;  in  fact,  any 
variation  from  pure  straight  line 
reproduction  is  caused  not  by  the 
inertia  of  the  cone  so  much  as  by 
the  limitations  of  the  driving 
unit.  Due  to  the  lack  of  flexture 

in  the  cone,  its  tendency  to  cause 
paper  crackle  with  static  dis- 

charges is  negligible.  The  cone 
in  this  type  of  talker  is  generally 

made  of  hard,  stiff,  parchment- 
ized  paper  to  obtain  the  proper 
rigidity;  consequently  its  tone  is 
full,  brilliant,  clear,  and  free 
from  any  tendency  to  produce 

"barrelly,"  muffled  tones. 
The  Lumiere  type  of  repro- 

ducer, designated  as  No.  3C,  is 

quite  similar  in  tonal  character- 
istics to  the  free  edge  cones 

(Type  No.  2C)  except  that  it  is 
possibly  even  more  brilliant  and 
sparkling  in  musical  quality,  due 
to  the  fact  that  its  rigid,  pleated, 
parchmentized  paper  disc  or 
discs  are  held  firmly  clamped  at 
their  edges.  It  does,  however, 
produce  considerable  paper 
crackle,  which  is,  nevertheless, 

of  a  soft,  swishing  nature,  caus- 
ing little  interference  or  unpleas- 

antness. Response  is  pleasingly 
even  over  the  entire  musical 

range.  Due  to  its  very  rigid 

clamping,  blasting  and  consider- 
able distortion  may  occur  if  it  is 

pushed  to  too  great  a  volume  pro- 
duction. For  ordinary  home  use, 

however,  this  last  consideration 
may  be  entirely  disregarded. 

Consider  An  Example 

BY  referring  to  the  above  dis- 
cussion of  the  tonal  qual- 

ities of  the  different  types  of  loud 
speakers  in  common  use,  and  to 
their  classification  in  the  table, 
Figure  No.  1,  accompanying  this 

paper,  an  approximate  selection 
of  the  proper  speaker  may  be 
made.  To  illustrate  the  method 

followed,  let  us  consider  one  or 
two  typical  examples. 

Suppose,  for  the  sake  of  argu- 
ment, that  the  type  of  set  in 

which  you  are  interested  is  ten- 
tatively connected  to  a  speaker 

of  No.  4H  type.  The  set  is  tuned 
to  a  broadcasting  station  over 
which  a  pipe  organ  is  playing, 
and  while  a  fair  tone  is  obtained, 
a  considerable  amount  of  the 

overtones  and  low  notes  are  miss- ing. 

(Note — For  the  purpose  of 
comparing  the  tone  qualities  of 
sets  and  reproducers,  piano  or 

pipe  organ  music  is  best,  as  the 
widest  possible  bands  of  funda- 

mental tones  and  overtones  are 
(Please   turn   to   page   48) 
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Use  Tube  Socket  as  Plug  for 
Testing  Receivers 

By  CHARLES  E.  FELSTEAD 

THE  tube  socket  plug  shown in  A  in  the  drawing  can  be 
put  to  a  large  variety  of 

uses.  Only  two  uses  will  be  given 
here.  If  the  experimenter  has 
several  of  them  on  hand,  it  will 
save  him  a  tremendous  amount  of 
muss  and  work  in  trying  out  new 

(Radio  6CU) 

sets  and  finding  trouble  in  his  old 
sets.  The  plug  can  be  made  by 
breaking  the  base  off  a  burned 
out  tube,  soldering  long  leads  to 
the  wires  attached  to  the  pegs  in 
the  base,  and  filling  the  base  with 

pA/VWWH 

melted  sealing  wax.  Before  put- 
ting the  sealing  wax  in  the  base, 

small  glass  beads,  or  short 
lengths  of  spaghetti  tubing,  can 
be  put  over  the  wires  to  make 
certain  they  are  insulated  from 
each  other.  Three  or  four  foot 
lengths  of  flexible  insulated  lamp 
cord  can  be  used  for  the  leads. 
If  the  experimenter  has  one  set 
hooked  up  and  wishes  to  try  out 
another  set,  he  can  connect  the 
two  A  battery  leads  and  the  plate 
lead  of  the  tube  socket  plug  to  the 
battery  binding  posts  on  the  new 
set,  and  put  the  socket  plug  into 
the  detector  socket  of  the  set  that 
is  already  hooked  up.  Then  all 
he  needs  do  to  test  out  the  new 
set  is  to  short  circuit  the  phone 
binding  posts  on  it,  and  connect 
the  aerial  to  it,  as  shown  in  B  of 
the  drawing.  In  this  manner, 
new  sets  can  be  tested  out  with- 

out disconnecting  the  regular  re- 
ceiving set.  By  connecting  a 

voltmeter  to  the  two  filament 
leads,  as  shown  in  C,  the  socket 

plug  makes  it  easy  to  find  out  ex- 
actly how  much  voltage  is  being 

applied  to  the  filament  of  each 
tube  in  the  set. 
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"The 

Ladies 
— 

God 

Bless  'em!" By 

DOROTHY   BRISTER 
STAFFORD 

MRS.  McINNIS 
 is  presi- 

dent of  the  League  of 

Women  Voters,  an  ar- 
dent radio  devotee — that  is,  she 

listens  to  all  the  special  women's 
programs  that  hurry  busily 

hither  and  yon  through  the  air  in 

the  mornings,  likewise  the  phil- 
harmonic concerts  and  university 

extension  lectures — and  has  even 

enjoyed  the  thrill  of  the  micro- 
phone herself,  when  she  has 

given  to  the  waiting  world  some 
of  the  salient  features  of  her  well- 

known  lecture,  "Are  the  Cinema 
and  the  Radio  a  Menace  to  the 

Rising  Generation?"  and  she  was 
taking  us  severely  to  task  for  our 

seeming  inclination  to  ignore  the 
great  place  women  were  playing 
in  radio  broadcasting. 

We  never  come  in  contact  with 
Mrs.  Mclnnis  and  the  various 

feminine  pies  in  which  she  has  a 

finger,  that  one  little,  semi- 

atrophied  brain-cell  doesn't  try  to 
function  and  bring  to  life  a  quo- 

tation that  seems  so  admirably 
adapted  to  this  lady  and  her  out- 

Johanna   Grosse  shown  in  the  pensive  mood  above  is  the  concert 
organist    at   station   WLW,    Cincinnati 

look  on  life.  We  can  never  quite 

get  it  right,  and  small  wonder, 
for  it  must  have  been  when  we 

were  somewhere  around  the  plas- 
tic age  of  sixteen  that  we  suf- 

fered from  a  violent  attack  of 

Ella  Wheeler  Wilcox — (why  is  it, 

we  wonder,  that  at  that  age  one's 
mind  ran  to  "The  Ballad  of  Read- 

ing Gaol,"  "The  Moving  Finger 
Writes"  and  like  bitter  doses,  and 
today  leans  to  such  classics  as 

"The  Hermit  of  Shark  Tooth 
Shoal"  and  "Said  E.  P.  Roe  to 

Opie  Read"?)  but  what  we 
started  to  say  is  that  there  re- 

mains, heaven  knows  why,  as  a 

hang-over  from  those  dim,  dis- 
couraged solemn  days  of  youth 

this  choice  fragment: 

"There's  not  a  thing  in  heaven  or 
earth, 

There's  not  a  life,  a  death,  a 
birth, 

There's  not  a  feather's-iv eight  of 
worth 

Without  a  woman  in  it." 
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And  if  such  a  sweeping  statement 
of  feminine  omnipotence  could 

come  out  of  the  Mid- Victorian 
era,  how  much  more  true  it 

should  be  in  this,  Mrs.  Mclnnis' 
day,  when  enthusiasts  of  her  like 
are  rampant  throughout  the  land, 

seeing  that  no  opportunity  goes 
ungrasped  that  may  further  their 

crusade  of  glorifying  the  fem- 
inine cause.  And  since  she  had 

put  it  into  our  head  we  began 
seriously  to  wonder  why  the  fair 
sex  is  not  playing  an  even  more 

prominent  part  than  they  are  in 
radio  circles.  For  when  it  comes 

to  real  achievement,  in  numbers 

at  least,  the  feminine  entertain- 
ers seem  to  be  lagging  behind 

their  brothers  in  the  matter  of 

established  popularity  and  as- 
sured success  in  the  radio  world. 

One    wonders,    perhaps,    if    it 

isn't  because,  in  many  cases, 
broadcasting,  with  its  unstabil- 
ized  and  rather  vague  remunera- 

tion, is  regarded  merely  by  most 
women  artists  as  but  a  stepping 

stone  to  the  legitimate  stage  or 

concert  platform,  an  opportunity 

for  publicity  that  leads  to  a  more 
secure  and  established  position. 

Thus,  in  many  instances,  we  have 

just  become  nicely  acquainted 
with  a  charming  voice  as  some 

station's  regular  feature,  when  it 
vanishes  from  the  air,  gone  we 
know  not  whither.  If  the  singer 

has  achieved  big-time  vaudeville, 

she  is  lost  to  us  forever,  by  rea- 

son of  the  ban  against  broadcast- ing. 

May  Be  Side  Issue 

AGAIN  broadcasting  may  be  a 
.  side-issue     with     a     young 

woman  preparing  for  some  other 

Lottice  Howell,  coloratura  soprano,  late  of  the  Capitol  theatre 
and  recently  heard  through  WSMB  at  New  Orleans 
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profession,  as  in  the  interesting 
case  of  Rosaline  Greene,  who  for 

two  years  was  leading  woman 

with  the  WGY  Players.  It  prob- 

ably never  occurred  to  the  aver- 
age listener,  who  followed  Miss 

Greene's  very  creditable  work 
with  this  popular  organization 
that  the  young  woman  was  other 

than  an  actress  by  profession — 
when  in  fact  she  was  a  student  at 

New  York  State  Teachers'  Col- 
lege, preparing  herself  for  a 

teaching  career.  With  her  grad- 
uation last  June,  she  said  fare- 

well to  the  microphone,  and  this 
will  undoubtedly  be  the  course 

taken  by  many  able  women  work- 
ers until  the  puzzling  problem  of 

who  is  going  to  pay  for  our  radio 
entertainment  has  a  solution. 

We  timidly  hazarded  our  opin- 

ion that  the  dear  girls  weren't 
making  as  big  a  splash  as  they 

might,  and  put  forth  the  fore- 
going reason,  but  Mrs.  Mclnnis 

fairly  snorted  her  indignation. 

"Why  there  are  dozens  of  ca- 
pable women  performers  appear- 

ing on  the  air  nightly,"  she  pro- 
tested, "and  still  you  seem  to  be 

able  to  find  no  one  to  talk  about 

but  the  men." "All  right,"  we  told  her,  "Go 
ahead  and  name  a  few  dozen  of 
the  women  who  have  national 

reputations  as  radio  entertainers 
equal  to  those  of  the  men  we  have 

been  writing  about.  We  aren't 
discussing  their  ability — it's  the 
fame  they  have  acquired  in  this 

new  profession." Our  critic  started  bravely  off 
with  a  few  well-known  names 
from  the  large  stations,  a  local 

celebrity  or  two,  who  are  un- 
known two  hundred  miles  from 

home,  and  wound  lamely  up  with 
a  number  of  grand  opera  stars 
she  had  heard  the  past  winter. 

"But  you  can't  call  Schumann- 
Heink  and  Homer  radio  perform- 

ers, can  you?"  we  asked  her,  and 
when  she  realized  how  relatively 
few  women  had  achieved  what 

might  be  called  a  lasting  place  in 

broadcasting,  she  had  to  admit 
that  her  argument  was  extremely wobbly. 

"But  why  is  it?"  she  persisted, 



RADIO  AGE  for  October,  1926 

"aside  from  the  fact  that  you  say 

they  aren't  paid  enough  to  make 
them  stick  to  it?" 

We  had  what  seemed  to  be  an 

illuminating  idea. 

"Attend,"  we  told  her.  "Ra- 
dio seems  to  be  essentially  a  mas- 

culine pursuit,  doesn't  it?  And 
have  you  ever  yet  met  a  man  who 

didn't  have  the  sneaking,  low- 
down  trick  of  turning  off  a  so- 

prano before  she  had  a  chance  to 
convince  him  that  she  was  worth 

hearing?  The  girls  simply  don't 
get  an  opportunity.  It  seems 
that  vision  is  necessary  to  carry 
charm  to  the  average  male  and  it 

takes  a  peculiar  sort  of  person- 
ality to  put  a  woman  over  when 

she  is  invisible  to  the  eye." 
Mrs.  Mclnnis  sighed,  and 

agreed  that,  alas,  it  seemed  to  be 
true. 

Stage  vs.  Radio 

THEN  the  two  of  us  cited  a 

number  of  vaudeville  and 

light  opera  stars  whose  greatest 

asset  is.  personality  and  decided 

that  all  of  them  might  be  miser- 
able flops  as  radio  entertainers 

despite  the  fact  that  they  are 
headliners  upon  the  stage.  We 

recall  a  young  woman  imperson- 
ator, persistently  exploited  by 

one  of  the  great  stations  recently, 

who  probably  in  a  visual  appear- 
ance had  a  wide  appeal  through 

her  charm,  but  though  we  lis- 
tened to  her  many  times  in  an 

effort  to  discover  just  why  she 
should  be  featured  by  a  station 

with  extremely  high  standards  as 
to  the  quality  of  its  broadcasting 

— to  us  she  registered  absolute 
zero  as  a  radio  attraction.  We 

had  nothing  to  judge  her  by  but 
her  voice,  and  that  was  very  bad. 

When  one  realizes  how  much  at- 

tention is  given  to  a  stage  artist's 
wardrobe,  scenery  and  lighting 

effects,  the  importance  of  the  pic- 
ture in  bringing  the  entertainer 

success  is  so  evident,  that  it  is 
small  wonder,  that  stripped  of 
all  these  accouterments,  it  is  only 

the  occasional  lucky  one  who  reg- 
isters with  the  radio  listener. 

And  there  is  no  question  that  the 
feminine  entertainer  relies  more 
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on  these  aids  than  her  huskier 

brother.  A  good,  honest,  hearty 
baritone  voice  needs  neither 

camouflage  nor  personality  to 
make  it  register.  But  much  is 
forgiven  a  beautiful  woman,  and 

ofttimes  a  thin  soprano  or  off-key 
contralto  goes  over  big  on  the 

stage  by  the  sheer  force  of  its 

owner's  personality. 
We  had  a  pleasing  experience 

one  night  early  in  the  summer 
that  demonstrated  how  much  im- 

portance we  listeners  attach  to  a 
familiar  voice  upon  the  air.  We 
like  to  hear  the  people  we  have 
come  to  know,  just,  as  casting 
our  eyes  over  a  vaudeville  bill, 

we  are  most  likely  to  be  inter- 
ested if  the  name  of  a  familiar 

turn  appears  thereon.  It  must 
have  been  something  over  a  year 

ago  that  we  became  quite  enthu- 
siastic over  an  exquisite  soprano 

voice  that  turned  up  one  night  on 

the  Capitol  program.  The  selec- 
tion was,  of  all  things,  the  Blue 

Danube  Waltz — an  opus  we  have 
always  contended  that  needs 

oodles  of  dreamy  violins  and  'cel- 
los to  bring  out  its  exquisite 

rhythm — and  it  was  being  sung 
from  the  theatre  stage  with  full 
orchestral  accompaniment  by  a 
coloratura  of  fine  tone  beauty  and 

an  exceptional  range.  We  were 

so  impressed  that  we  immedi- 
ately got  busy,  and  found  that  the 

voice  belonged  to  Lottice  Howell, 
a  name  heretofore  unknown  to 

our  musical  experience.  From 
the  breadth  of  tone  and  apparent 

years  of  culture,  we  mentally 
placed  Miss  Howell  as  a  grand 
opera  singer  of  at  least  forty,  of 

regal  embonpoint  and  unmistak- 
ably a  blond.  When  the  obliging 

press  agent  came  across  with  a 
photograph  we  almost  fell  off  our 
chair  to  find  that  the  voice  be- 
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longed  to  what  seemed  a  mere 
child  of  twenty  or  so,  possessed 
of  unusual  personal  beauty,  and 
showing  not  a  sign  of  the  years 
of  strenuous  labor  that  must  have 

gone  into  perfecting  a  voice  of 
such  unusual  purity  of  tone  and 
flexibility  of  handling. 

Lottice  at  WSMB 

PRESENTLY  came  that  night 
last  summer  when  WSMB, 

New  Orleans,  was  having  one  of 

its  periodical  fits  of  coming  up 
like  thunder  from  the  gulf.  The 

program  was  from  the  Strand 
theatre,  and  the  room  was  filled 
with  tones  of  liquid  beauty  that 

we:  would  have  recognized  had 

Hong-Kong  been  broadcasting 
them.  It  was  Lottice  Howell  fill- 

ing a  special  engagement  at  that 
theatre,  and  we  were  as  delighted 
at  happening  upon  her  again  as 
though  she  were  a  friend  of  many 

years'  standing.  We  were  disap- 
pointed to  learn,  however,  that  we 

were  to  have  her  back  but  tem- 
porarily, as  she  is  this  winter  to 

sing  the  prima  donna  role  in 

"Deep  River,"  an  Arthur  Hop- 
kins production.  Incidentally 

those  loyal  southerners  down  at 
WSMB  claim  to  have  discovered 

Miss  Howell  long  before  Roxy 
did. 

An  attractive  young  woman 
known  simply  to  listeners  as 

"Bernice,"  in  the  two  years  dur- 
ing which  she  has  been  a  regular 

member  of  the  studio  staff  of 

WCX,  Detroit,  has  gathered  to 
herself  a  great  following  of  those 
listeners  who  enjoy  jazz  piano 
playing  when  executed  by  one 
born  with  the  gift  for  the  trick 
orchestrations  of  modern  music. 

"Bernice"  may  be  regarded  as  a 
veteran  broadcaster,  for  she 

started  as  accompanist  at  the 
Free-Press  station  when  a  mere 

child,  and  as  her  popularity  grew, 
extended  her  work  to  recitals  and 

request  hours,  and  became  the 

star  of  WCX's  weekly  revel,  "The 
Red  Apple  Club."  In  addition  to 
her  radio  work  "Bernice"  makes 
player  piano  records  and  demon- 

strates the  same.  She  has  al- 

ways been  presented  in  an  inti- 

mate manner,  and  the  announcT 
ers  have  succeeded  in  working  up 

almost  as  much  mystery  about 

her  as  surrounds  the  w.  k.  gen- 
tleman in  the  Silver  Mask.  To 

our  notion  she  can  do  just  as 
much  with  a  piano  as  any  of  her 
masculine  contemporaries,  and  if 

one  can  put  any  faith  in  what  her 
enthusiastic  announcer  tells  us, 

she  is  just  as  popular. 
At  WLW,  Cincinnati,  there  is 

a  young  radio  entertainer  not 

only  of  unusual  ability,  but  of  re- 
markable personality,  and  since 

she  is  so  fortunate  as  to  be  fea- 
tured by  a  station  of  great  power, 

her  audience  of  appreciative  lis- 
teners equals  that  of  any  of  the 

great  eastern  stations.  She  is 

Johanna  Grosse,  concert  organ- 

ist, and  while  few  girls  would  se- 
lect an  organ  as  the  instrument 

to  bring  unusual  fame — our  great 
organists  being  almost  without 

exception  of  the  masculine  per- 
suasion— the  surprising  tech- 

nique and  mastery  of  the  multi- 
tudinous keys  displayed  by  this 

young  woman,  placed  her  almost 
from  the  time  she  began  broad- 

casting in  the  front  rank  of  radio 
entertainers. 

Request   Numbers 

WE  first  became  interested  in 
her  when  we  happened  in  on 

a  program  where  she  was  com- 
plying with  requests  that  seemed 

to  come  from  all  over  the  radio 

world,  and  it  was  at  first  mere 
surprise  that  such  a  multitude  of 
listeners  should  be  interested  in 

organ  music  that  prompted  us  to 
stay  by  the  Crossley  station  long 

enough  to  realize  that  -Johanna 
Grosse  was  far  from  being  the 
average  studio  organist.  She 

seems  to  have  an  unlimited  reper- 
toire at  her  gifted  finger  tips, 

and  a  singular  genius  for  extract- 
ing all  the  melody  possible  with 

a  technique  peculiarly  her  own, 
from  the  great  organ.  And  the 

story  of  her  life  carries  out  one's 
first  impression — that  of  an  art- 

ist born  with  a  genius  for  one  in- 
strument. Born  in  Hungary  in  a 

small  village  between  Vienna  and 

Budapest,  Johanna's  musical  ed- 
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ucation  began  at  the  mature  age 
of  six.  Coming  to  this  country 
when  eleven,  she  studied  piano  at 
the  Cincinnati  College  of  Music, 

but  has  never  had  an  organ  les- 
son in  her  life.  A  year  later  she 

embarked  upon  her  career  as  a 
theatre  organist,  surely  one  of 

the  yougest  professionals  of  her 
time.  Her  prestige  as  a  master 
of  this  intricate  instrument  grew 

with  the  years,  until  now  she  is 
in  demand  whenever  a  great  or- 

gan is  to  be  dedicated  in  a  church, 
temple  or  theatre. 

It  is  not  our  contention  to  pre- 
sent these  aforesaid  young 

women  as  the  only  successful 
feminine  radio  entertainers. 

They  are  merely  a  few  who  by 

widely  different  means — though 
all  are  hard  and  zealous  workers 

— may  be  said  to  have  really  ar- 
rived in  this  new  and  rather  dif- 
ficult profession.  If  we  were  so 

fortunate  as  to  possess  a  radio  set 

such  as  seems  to  be  owned  by  al- 
most every  newspaper  reviewer, 

where,  judging  from  the  reviews, 
one  may  hear  a  dinner  concert  in 
San  Francisco,  run  up  to  Seattle 
for  a  bedtime  story,  listen  to  a 
French  lesson  in  Boston,  the 
Municipal  Band  in  Havana,  and 
get  back  home  in  time  to  follow 
the  New  York  hookup,  we  might 

get  acquainted  with  more  enter- 
tainers. But  since  our  listening 

is  restricted  to  what  comes  over 
the  best  commercial  set  we  can 

buy,  which,  even  when  doing  its 
noblest  seems  to  be  limited  to 

only  twenty-five  hundred  miles, 
and  as  we  have  a  queer  prejudice 
against  hazarding  an  opinion  of 

an  artist  to  whom  we  haven't 
personally  listened,  it  is  not  pos- 

sible at  this  time  to  pass  judg- 
ment upon  the  feminine  stars  of 

the  entire  country. 

Mrs.  Mclnnis  has  been  looking 

over  the  photographs.  "I  begin 
to  understand,"  she  said,  "why 
my  Harold  is  so  set  on  becoming 
an  announcer.  And  it  would  be 
rather  a  pity  if  these  young 
women  had  to  spend  their  lives 
shut  up  in  broadcast  studios 
where  no  one  sees  them  but  the 

announcers." 
And  wouldn't  it? 
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Converting   Station   9BHX    To 
Crystal  Control  Set 

SINCE  the  description  of
  the 

short  wave,  low  power, 

transmitter  by  the  writer  in 
the  August  issue  of  Radio  Age, 
we  have  made  a  change  in  the 
9BHX  set,  going  from  the  single 
seven  and  a  half  watter  as  an 

oscillator,  to  the  crystal  control, 
crystal  oscillator,  power  amplifier 
combination. 

Results  have  been  more  than 

gratifying.  Where  with  the  old 
arrangement  the  signal  was  fair 
enough  considering  the  low 
power,  yet  there  was  much  to  be 
desired  in  the  way  of  stability. 

Swinging  of  antenna,  or  the  pres- 
ence of  body  capacity  made  suf- 

ficient change  in  the  signals  to 
render  them  unstable.  With  the 

use  of  crystal  control  this  trou- 
ble has  been  eliminated  and  re- 

ports now  show  9BHX  from  R5 
to  R6  at  distances  from  a  thou- 

sand to  two  thousand  miles.  So 
far  nothing  has  been  accom- 

plished on  trans-oceanic  trans- 
mission but  with  a  little  more 

time  to  spend  it  is  believed 
greater  DX  can  be  secured. 

In  the  August  issue  the  plate 
voltage  was  given  as  180  volts. 

Better  Note  and  Con- 

stant Frequency  Ob- 
tained Through  Change 

By  F.  A.  HILL 
{Associate  Editor) 

In  this  article  we  have  doubled 

the  voltage,  using  World  storage 
B  batteries,  4  additional  banks 
of  45  volts,  bringing  our  total  up 
to  360  volts.  Such  an  increase 
of  voltage  would  have  helped  the 

Parts  for  Transmitter 
1    Thordarson    8^2     volt    filament 

transformer 
3    Benjamin  cushion  sockets  (new 

type  for  UX  bases) 
3    Allen-Bradley    fixed     resistors: 

Figure    3,    Rl,    50,000   ohms; 
R2,  25,000  ohms;  R3,  10,000 
ohms 

1  Crescent    lavite    resistance    R4, 
10,000  or  5,000  ohms 

8  Jewell  meters:  RFA  0-1;  RFA 
0-2;  RFA  0-3;  RFA  0-3  (an- 

tenna); MA  0-100;  MA 
0-250;  MA  0-500;  AC  volt- 

meter 0-15 
5  Sangamo  bypass  condensers 

2  .002  and  3  .006  mfd. 
2  Electrad  bypass  condensers  C5 

and  C6,  1   mfd  each 
3  Cardwell     condensers     CI,     C2 

and  C3,  .00025  mfd.  each 
8   World  wet  B  batteries,  45  volts 

each 

old  transmitter  somewhat  but  we 
would  still  have  been  far  from 
our  ideal  of  having  a  constant 
signal  with  the  pretty  crystal 
tone  like  4BY,  4XE,  2MU,  9M0, 
8PL,  9A0T  and  a  few  others 
whom  it  is  a  pleasure  to  work  on 
account  of  the  permanency  and 
clean  cut  signal. 

Quite  a  number  of  combina- 
tions were  tried  out  before  the 

final  arrangement  was  decided 
upon.  For  the  benefit  of  those 
who  are  just  entering  the  crystal 
stage  we  will  recount  some  of  the 
details  in  the  conversion  of  a  set 
from  the  simple  oscillator  to  the 
crystal  oscillator,  power  amplifier 
combination. 

Position  of  Crystal 

BY  referring  to  Figure  1  in  the 
blueprint  section  you  will 

observe  the  elementary  layout  on 
which  we  first  experimented. 
The  crystal,  with  a  fundamental 
of  3700  kc.  was  secured  from  our 

friend  4BY  who  couldn't  rest  in 
peace  until  9BHX  was  converted 
to  crystal  control.  It  oscillated 
easily  and  freely  at  that  fre- 

quency and  was  easily  put  into 
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operation  as  a  simple  crystal  os- 
cillator. 

Grid  to  filament  position  of  the 
crystal  was  decided  upon  after 
numerous  tests  with  the  grid  to 
plate  scheme,  the  latter  not  giv- 

ing nearly  as  much  power  as  the 
former,  although  perhaps  a  trifle 
steadier  in  operation.  The  RF 
choke  shown  in  the  first  tube  cir- 

cuit in  Figure  1  was  made  up  of 
150  turns  of  No.  30  wire  on  an 
inch  form,  (cardboard  tube) . 
The  resistance  in  series  with  it 
was  an  Allen-Bradley  50,000  ohm 
fixed  resistor.  The  resistance 
value  between  grid  and  filament 
in  turn  limits  the  plate  mills  of 
that  particular  tube  down  to  a 
reasonable  value.  The  same  ob- 

ject may  be  obtained  with  C  bat- 
teries as  shown  in  the  schematic 

circuit  Figure  2,  which  is  the 
same  as  Figure  1  with  the  excep- 

tion of  the  C  batteries  used  for 
biasing  the  different  grids. 

In  order  to  tell  when  the  crys- 
tal is  oscillating  we  used  a  zero 

to  one  hundred  DC  milliammeter 
(Jewell)  in  series  with  the  360 
volt  battery.  Between  the  meter 
and  the  plate  circuit  is  a  10,000 
ohm  Crescent  Lavite  fixed  re- 

sistor. This  value  can  be  changed 

to  5,000  if  it  is  desired  to  give 
more  power  to  the  201-A  which 
acts  as  a  crystal  oscillator.  When 
the  power  is  put  on  the  crystal 
circuit  alone  the  plate  mills  will 
read  about  35  to  50  mills  with  the 

crystal  not  oscillating.  By  vary- 
ing CI  over  its  range  and  watch- 
ing the  milliammeter  closely  there 

will  be  found  a  position  where 
the  plate  mills  drop  sharply  to 
about  15  to  20  mills.  Capacity 
changes  above  and  below  that 
position  will  read  35  to  50  mills. 
This  is  graphically  comparable  to 
a  V  figure  in  which  the  non-oscil- 

lating conditions  (35-50  mills) 
are  at  the  top  of  the  figure,  and 
the  oscillating  condition  (15-20 
mills)  at  the  bottom  of  the  V,  or 
the  point  of  lowest  dip.  Crys- 

tals which  oscillate  freely  and  do 
not  have  any  obvious  parasitic 
fundamentals,  will  show  only  one 
dip,  while  crystals  which  have 
parasitic  fundamentals  close  to 
the  main  fundamental  will  have 
an  irregular  dip.  Crystals  which 
need  a  regenerative  coil  in  series 
with  them  to  cause  oscillation, 
will  show  two  dips,  one  for  the 

coil's  period,  and  one  for  the  fun- 
damental of  the  crystal.  But  the 

dip  of  the  coil  will  be  a  gradual 
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one,  while  the  crystal  fundamen- 
tal dip  is  abrupt  and  very  decided. 

By  using  a  zero  to  one  RF  am- meter in  series  with  one  side  of 
the  tuning  condenser,  as  shown 
in  Figure  1,  will  give  maximum 
RF  reading  when  the  mills  in  the 
plate  circuit  are  at  a  minimum. 
While  the  use  of  the  two  meters 
is  nice,  if  the  pocketbook  does  not 
permit,  the  DC  milliammeter  may 
be  retained  and  used  as  a  guide 
to  indicate  the  oscillation  point  of 
the  crystal. 

Getting  Crystal  Going 

HAVING  tuned  the  inductance 
LI,  (made  up  of  about  12 

turns  of  No.  6  gauge  aluminum 
or  copper  wire,  wound  on  a  3  inch 
form  tightly,  then  allowed  to  slip ; 
then  spaced  as  shown  in  Figure 
4-C)  to  the  fundamental  of  the 
crystal,  which  in  this  particular 
case  was  3700  kc,  we  find  max- 

imum RF  current  in  the  tank  cir- 
cuit with  minimum  mills  in  the 

plate  circuit.  Under  these  con- 
ditions the  crystal  is  oscillating 

nicely  and  we  are  ready  to  trans- 
fer this  constant  frequency  en- 

ergy to  the  next  tube,  or  the  fre- 
quency doubler  as  it  is  called. 

A   Sangamo    .002   works   very 

In  this  photo  is   shown  the  short  wave  receiver  now  used  at  9BHX 
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Inspection  of  this  photograph  will  show  the  manner  of  placing  the  apparatus  used  in  conversion  of  9BHX  to  crystal  control 

nicely  for  the  coupling  condenser 
and  it  stands  up  exceedingly 
well  under  heavy  RF  currents. 
The  inductance  L2  is  wound  in 

the  same  manner  as  LI,  only  it 
has  but  approximately  four  to  six 
turns.  The  RF  choke  in  the  grid 
circuit  of  the  UX112  is  wound 

the  same  as  RFC1,  but  the  re- 
sistance R2  is  a  value  from  10,- 

000  to  50,000  ohms.  The  plate 
circuit  of  the  frequency  doubler 
is  the  same  as  that  of  the  pre- 

ceding tube  only  for  a  shorter 
wave.  An  RF  ammeter  in  the 
tank  circuit  and  a  DC  milliam- 
meter  in  the  plate  lead  will  give 
you  an  idea  of  the  working  of  this 
circuit.  Condenser  C2  is  run 

over  its  range  until  current  rises 
in  RFA  2.  This  current  will  be 
at  the  second  harmonic  of  the 

tube,  the  grid  circuit  being  at  the 
fundamental  (or  first  harmonic) 
3700  kc,  while  the  plate  circuit 
will  be  at  7400  kc.    This  is  called 

Parts  for  Receiver 
:      1    Silver     Marshall     plug     in     coil 

and   socket 

:     1    Cardwell    .000075    mfd.    taper 
:                plate   condenser 
:     1    Silver-Marshall  short  wave  con- 
:                denser 

■  1     1    Silver-Marshall       midget       con- 
denser for  antenna  coupling 

:!     1    Allen   Bradley   25,000   ohm   re- 
sistance,   fixed 

j     2   Amperite  Rl   for  UV  199  from 
6    volts;    R2    201-A    from    6 
volts 

■      1    Sangamo  .00025  mfd.  grid  con- 
•                denser  and  slips  for  leak 
:      1    Durham  7  megohm  grid  leak 

j      1    General      Radio      audio      trans- 
:|               former                                                     | 

jj     1    Jones       multiplug       and       base     j mounting 

j     2    Two  XL  pushposts 
:     2    Silver-Marshall  sockets 

2    National     vernier     dials,     dual 
:                range 

|      1    Yaxley  filament  switch 

frequency  doubling.  This  circuit 
should  be  used  with  maximum 
RF  current  and  minimum  plate 
mills — there  is  a  definite  point 
at  which  best  results  are  secured. 

With  the  plate  circuit  of  the 
second  tube,  or  the  frequency 
doubler,  amplifying  at  7400  kc 
we  now  wish  to  transfer  this  en- 

ergy to  the  antenna  circuit,  but 
since  probably  the  energy  is  not 
very  strong  at  this  point,  we  will 
put  it  through  a  power  amplifier 
which  in  this  case  was  a  UX210 

operated  from  a  6  volt  storage 
battery.  Where  the  crystal  tube 

had  an  Amperite  1A  in  its  fila- 
ment, and  the  UX112  has  an  Am- 

perite 112  in  its  filament  lead, 
there  is  none  in  the  210  filament 
so  it  receives  full  6  volts.  This 
is  about  a  volt  and  a  half  below 
the  normal  operating  point  of 

this  tube's  filament,  but  it  will 
serve  unless  you  happen  to  have 
an  eight  volt  storage  battery,  or 
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desire  to  go  to  AC  filament  opera- 
tion as  is  shown  in  later  figures 

in  the  blueprint  section. 

The  output  of  the  112  is  at 
7400  kc,  the  input  of  the  210  is 
at  the  same  frequency,  and  the 
emitted  wave  in  the  antenna  cir- 

cuit will  be  the  same.  There  is 

also  a  definite  point  in  the  tank 
circuit  of  the  210  where  you  will 
get  maximum  RF  reading  with 
a  minimum  of  plate  mills.  This 
energy  is  inductively  passed  into 
the  antenna  circuit  L4,  equipped 
with  an  RF  ammeter  and  a  vari- 

able condenser.  Where  induc- 
tances L2  in  the  112  circuit  and 

L3  in  the  210  circuit  are  from  4 

to  6  turns  of  wire,  L4  may  be 
from  6  to  8  turns,  depending 

upon  the  amount  of  coupling  re- 
quired to  properly  transfer  a 

maximum  of  the  energy  to  the 
antenna  circuit.  Slight  changes 
in  the  tuning  of  L4  will  react 
back  on  the  tuning  of  L3  and 
thence  to  L2,  but  after  carefully 
working  at  this  you  will  be  able 
to  get  the  transmitter  properly 
tuned  and  then  it  will  remain  in 
resonance  through  the  whole  set 
without  having  to  make  changes 
all  the  time.  Antenna  coupling 
may  be  from  a  half  inch  to  inch 
depending  on  the  power. 

In  the  assembly  of  LI,  L2  and 
L3  we  found  it  very  advan- 

tageous to  keep  the  distance  be- 
tween these  inductances  at  least 

18  inches.  This  eliminated  any 
trouble  with  inductive  RF  feed- 

back and  obviated  the  necessity 
of  neutralizing  between  the  fre- 

quency doubler  and  the  power 
amplifier  circuit.  If  you  desire 
to  economize  on  space,  you  will 
probably  have  to  neutralize. 

Condenser  and  Resistances. 

BYPASS  condensers  of  a  .006 

value  (Sangamo)  are  pro- 
vided as  shown  in  the  schematic. 

Resistance  R5  may  be  a  5,000  or 
2,500  ohm  Crescent  Lavite,  the 
same  as  R3.  Radio  frequency 
chokes  5  and  4  are  the  same  as 

RFC  1  and  2.  Keying  is  accom- 
plished in  the  plate  lead  of  the 

last  power  amplifier.  Resistance 
R6  is  anywhere  from  5,000  to 

25,000  ohms.  Keep  changing  re- 
sistance values  in  the  grid  cir- 

cuits until  you  get  maximum  out- 
put   without    the    tubes    getting 

white  hot.  A  slight  red  glow  will 
not  be  harmful  but  do  not  let  the 

plates  get  white  hot. 
Figures  1  and  2  will  give  you 

all  the  data  necessary  on  the 
small  tube  arrangements,  the 

latter  blueprint  showing  C  bat- 
teries instead  of  resistances  in 

the  grid  circuit.  A  total  of  about 

90  volts  (perhaps  120)  will  be  re- 
quired for  this  purpose.  From 

22  to  45  will  be  used  on  the  crys- 
tal grid ;  from  45  to  60  on  the  fre- 

quency doubler  grid,  and  from  60 
to  90,  or  possibly  120,  on  the  grid 
of  the  last  power  amplifier. 

Unless  all  circuits  are  tuned 

exactly  to  resonance  with  the 

crystal  circuit  there  is  a  possibil- 
ity of  oscillation  in  the  amplifier 

tubes,  and  this  is  destructive  to 
a  good  signal,  so  be  sure  that  all 
tubes  are  functioning  as  ampli- 

fiers instead  of  oscillators  (ex- 
cept the  crystal  tube  which  of 

course  is  supposed  to  oscillate). 
Going  over  to  the  use  of 

UX210  tubes  throughout,  Figure 

3  will  give  the  schematic,  show- 
ing the  use  also  of  AC  on  the  fila- 

ments through  a  Thordarson  8V2 
volt  filament  transformer.  The 

operation  of  the  set  is  the  same 
as  before  with  the  exception  of 
larger  tubes,  and  keying  in  the 

plate  supply  of  both  the  fre- 
quency doubler  and  the  last 

power  amplifier,  instead  of  the 
last  P.  A.  alone  as  was  the  case 

in  Figure  1  and  2. 

Radio  frequency  chokes  in  Fig- 
ure 3  are  the  same  value  as  here- 

tofore. Rl  in  the  grid  circuit  of 
the  crystal  may  be  from  50,000 
to  100,000  ohms.  Resistance  R4 
in  the  crystal  tube  plate  circuit 
is  5,000  (Crescent).  There  are 
no  plate  resistances  in  the  other 
tubes  since  we  wished  to  get  as 

much  from  the  210's  as  was  pos- 
sible without  injury.  Bypass 

condensers  described  previously 
are  the  same  in  this  arrangement. 
The  coupling  condensers  are  the 
same.  Resistance  R2  will  run 
from  25,000  to  50,000  ohms,  while 
the  resistance  R3  will  run  from 

5,000  to  10,000  ohms.  Two  Elec- 
trad  or  Dubilier  one  mfd  bypass 
condensers  are  shown  from  ends 

of  the  filament  secondary  to  cen- 
ter tap,  which  is  common  with 

all  grid  returns,  negative  B,  and 
ground,  the  latter  if  desired. 
With    us    it    did    not    make    the 
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slightest  difference  between 
grounding  the  filaments  and  not 

grounding  them,  but  for  sim- 
plicity we  left  them  grounded. 

Antenna  is  Vertical 

ANTENNA  used  was  a  single .  wire,  vertical,  32  feet  long. 

Counterpoise  32  feet,  horizontal. 
Eight  turns  of  L4  as  coupling, 
this  coil  being  the  same  diameter 

(4  inches)  as  the  other  induc- 
tances in  the  set.  Capacity  C4 

was  .00035  mfd  although  it  may 
be  .00025  if  more  turns  are  added 

to  L4.  Capacities  CI,  C2  and  C3 
were  all  .00025  mfd — any  good 
make  of  condenser  will  do.  The 

photograph  of  the  transmitter  on 
page  29  will  give  an  idea  of  the 
manner  in  which  the  transmit- 

ter was  laid  out.  Since  photo- 

graphing the  set,  some  of  the 
wires  have  been  put  in  perma- 

nently, made  up  of  No.  6  gauge 
aluminum  wire — it  is  big  enough 
so  it  is  stiff  and  solid.  Since  it 

is  not  easy  to  solder  aluminum 
we  hammered  the  ends  which  we 
desired  to  connect  to  other  points, 
and  after  hammering  them  out 
flat  drilled  a  hole  through  the  flat 
section  for  screw  assembly.  This 
gave  us  tight  assembly  and  very 

good  contact. 
Figures  4-D  and  4-E  give  two 

forms  of  crystal  holders,  the  one 
in  sketch  4-E  being  designed  by 
J.  E.  Hodge  of  4BY.  It  is  not 
required  that  very  much  pressure 
be  placed  on  the  crystal  which  fits 
between  two  smooth  brass  or  cop- 

per plates.  Apparently  just  the 
weight  of  the  upper  plate  will 
generally  suffice,  although  just  a 
trifle  tension  on  top  will  prevent 
the  plate  shifting  due  to  jarring 
of  the  table  or  other  radio  room 
commotion. 

Schematic  circuits  4-A  and 
4-B  show  the  receiver  circuit, 
the  first  the  throttle  control 
Armstrong  and  the  second  the 
Weagant.  We  have  several  times 
arranged  these  receiving  circuit 
so  that  a  single  pole  double 
throw  switch  would  switch  from 
one  to  the  other.  So  far  we  have 
failed  to  find  enough  difference 
between  the  two  to  cause  us  to 

show  a  technical  preference,  al- 
though we  have  a  personal  lean- 

ing towards  the  Weagant.  The 
phones  are  totally  isolated  from 

(Please    turn    to    page    35) 
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Raytheon   Design  for  ABC 
Power  Unit 

DEVELOPMENTS 
 of  the 

new  type  BH  Raytheon 

rectifier  now  makes  it  pos- 
sible for  the  first  time  to  satisfac- 

torily obtain  A,  B  and  C  voltages 
from  the  alternating  current  light 
socket.  The  radio  experimenter 

and  set  builder  have  long  awaited 

the  opportunity  to  obtain  a  recti- 
fier which  would  have  sufficient 

current  and  voltage  capacity  to 
light  the  filaments  of  199  type 
radio  tubes  in  series,  and  at  the 
same  time  supply  sufficient  plate 

voltage  to  operate  a  power  amp- 
lifier. 

The  new  Type  BH  fulfills  these 
requirements  in  a  particularly 
satisfactory  manner,  and  there 
remains  a  reserve  of  power  from 
which  the  radio  set  may  draw  at 
momentary  overloads,  without 
fear  of  burning  out  the  tube  or 

impairing  the  quality  of  repro- 
duction. 

In  order  to  clearly  see  the  pic- 
ture made  possible  by  this  new 

development,  let  us  look  at  Fig- 
ure 1  which  is  a  schematic  draw- 
ing of  a  Raytheon  A.  B.  C.  power 

unit  with  the  Type  BH  tube.  The 
power  transformer  is  built  to 
supply  350  volts  on  each  side  of 

the  high  voltage  secondary  wind- 
ing at  no  load.  The  current  car- 

rying capacity  of  this  winding 
should  be  at  least  equal  to  85 

milliamperes,  and  in  order  to  in- 
sure good  regulation  in  keeping 

with  that  already  determined  by 

the  Type  BH  Raytheon,  the  re- 
gulation of  the  power  transfor- 

mer should  not  be  more  than 

10%.  The  power  transformer 

also  has  a  filament  supply  wind- 
ing which  delivers  five  volts  at  .5 

amperes  for  the  filament  of  a  UX 

112  or  a  UX  171  power  ampli- 
fier tube. 

The  usual  buffer  condensers  of 

.1  microfarad  capacity  are  placed 

*Chief  Engineer  Raytheon  Mfg.  Go, 

Type  BH  Tube  Gives 
Increase  In  Volt- 

age  and   Current 

By  Miles  Pennybacker* 

This  is  the  new  BH  Raytheon  tube  wh'ch has  a  materially  higher  current 
and  voltage  output 

across  each  half  of  the  trans- 
former secondary  as  shown  in 

Figure  1,  by  C>  and  C*.     The  fil- 

ter circuit  consists  of  two  choke 

coils  capable  of  carrying  at  least 
85  milliamperes  D  C  and  having 
an  inductance  of  at  at  least  25 

henries  per  choke  at  this  value  of 
D  C.  Thordarson,  General  Ra- 

dio, Amertran,  and  several  other 
manufacturers  are  now  supply- 

ing these  choke  coils.  The  filter 
condensers  are  arranged  as 
shown  in  Figure  1.  This  first 
section  condenser  Ca  has  a  capa- 

city of  4  microfarads,  C<  is  4  and 
C«  is  6  microfarads. 

Resistances  for  Control 

RESISTANCE  control  unit which  is  used  to  determine 

the  various  B  voltages  for  the 
receiver  and  to  drop  the  B  plus 
maximum  voltage  to  that  value 

required  by  the  filaments  in  ser- 
ies, presented  quite  a  problem  in 

development.  This  situation  ex- 
isted because  practically  no 

manufacturers  of  resistance  units 
had  conceived  the  demand  for  the 

types  required  particularly  in  the 
case  of  variable  resistors.  The 

great  difficulty  was  to  find  resis- 
tors of  sufficient  current  carrying 

capacity  and  wide  enough  range 
of  resistances  to  be  of  value. 

(Allen  Bradley  now  makes  them. —Editor) . 

The  ideal  unit  for  this  service 
would  be  a  variable  resistor  of 
at  least  60  milliamperes  current 

carrying   capacity   and   a   resist- 
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ance  range  of  from  2500  to  5000 
ohms.  One  arrangement  which 
was  used  to  achieve  the  degree  of 
control  required  was  a  combina- 
ation  of  a  Ward-Leonard  fixed 
3000  ohm  resistance  R>  in  series 
with  another  fixed  resistance  Ri 
of  5000  ohms,  around  which  was 
shunted  a  third  resistance,  R*. 
R2  has  a  variable  resistance  of 
2000  ohms,  maximum  value. 

Several  potentiometers  on  the 
market,  will  fill  this  position 
altho  there  are  none  which  have 

yet  been  specifically  designed  for 
the  circuit.  The  value  of  the  re- 

maining resistances  in  Figure  1 
are  shown  in  drawing,  and  are 

the  customary  B-power  supply 
specifications  such  as  have  been 

approved  by  the  Raytheon  labo- 
ratories from  time  to  time. 

The  filament  of  the  power  am- 
plifier tube,  being  supplied  with 

raw  A  C  has  a  400  ohm  poten- 
tiometer connected  across  its  ter- 
minals. The  center  tap  of  this 

potentiometer  is  returned  to  B 

minus,  and  is  set  at  such  a  posi- 
tion as  to  give  minimum  A  C 

hum.  The  "C"  voltage  for  the 
power  amplifier  is  obtained  from 
a  variable  resistor,  R.,  connected 
as  shown  in  Figure  1.  In  order 

to  obtain  45  volts  "C"  battery 
from  this  source,  it  will  be  nec- 

essary that  Rj  have  a  maximum 
resistance  of  at  least  600  ohms. 

The  performance  of  the  A.  B. 
C.  power  unit  is  to  a  very  great 
degree  dependent  upon  the  char- 

acteristics of  the  new  Raytheon 
Type  BH  rectifier.     These  char- 

acteristics are  of  an  extremely 
technical  nature,  and  can  best  be 

appreciated  from  a  comparison 
of  the  new  Type  BH  tube  with 
other  rectifiers  designed  for  B- 
power  service. 

More  Powerful  Tube 

FOR  example — if  a  B-power supply  which  has  hitherto 
been  equipped  with  a  Type  B 
is  now  equipped  with  one  of  the 
new  Type  BH  tubes,  there  will 
be  an  average  increase  in  voltage 
output  from  the  power  supply 
unit  of  30  volts  for  any  given 
radio  set.  When  adjustment  of 

the  radio  frequency  and  detec- 
tor voltages  is  made,  reducing 

them  to  their  previous  values, 
there  will  be  a  further  increase 

in  the  voltage  output  of  the  pow- 

er supply  unit,  of  from  five  to  fif- 
teen volts.  This  high  voltage  is 

of  course  available  and  extremely 
desirable  for  use  in  connection 

with  the  power  amplifier,  and 
for  this  reason  and  others,  it  is 
not  advisable  to  use  any  rectifier 
but  the  Type  BH. 

Another  feature  of  the  new 

rectifier  which  is  of  great  import- 
ance in  connection  with  the  A. 

B.  C.  power  supply  unit,  is  the 
improved  regulation  of  the  tube 
itself.  Actual  measurements  in 

the  Raytheon  laboratories  have 
shown  that  the  new  tube  has  a 

constant  voltage  drop  from  a 

very  low  current  up  to  85  milli- 
amperes.  If  the  output  from  the 
rectifier  is  never  less  than  10  mil- 
liamperes,  as  will  be  the  case  if 

L  L 

OC- 
A.C  n  foment  >5upp/y 

/or  Power  Amp/t'fier    Tube 

Figure  1 
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recommended  Raytheon  circuits 
are  adopted,  the  only  regulation 
of  the  power  supply  circuit  will 
be  that  of  the  transformer  and 
filter  circuit.  There  will  be  no 
loss  of  voltage  due  to  changing 
characteristics  of  the  Type  BH. 

This  feature  in  itself  is  really  re- 
markable and  one  which  has 

never  before  been  incorporated 
in  power  supply  rectifiers. 

In  order  to  take  advantage  of 

this  good  characteristic,  the  con- 
structor of  the  unit  may  well 

pay  attention  to  the  proper  de- 
sign of  its  power  transformer 

and  filter  circuit,  with  regard  to 

loss  of  voltage  caused  by  poor  re- 

gulation. 
An  opportunity  to  improve  the 

regulation  of  the  filter  circuit 
may  be  found  in  condenser  G»  of 
of  Figure  1.  By  increasing  this 

capacity  from  2  to  4  micro- 
farads at  85  milliamperes,  an  in- 
crease in  D  C  voltage  output  of 

approximately  15  volts  may  be 
secured. 

Reserve  Power 

STILL  another  feature  of  the 
Type  BH  which  is  of  consid- 

erable importance  in  obtaining 
high  quality  reproduction,  is  the 

reserve  power  available  for  mom- 
entary overloads  without  damage 

to  the  rectifier.  Extreme  bursts 

of  volume  from  the  speaker  de- 
mand proportional  amounts  of 

energy  from  the  power  supply 

unit.  If  this  energy  is  not  avail- 
able at  a  constant  voltage,  there 

is  certain  to  be  distortion  and 
a  considerable  loss  of  quality. 

If  the  power  supply  unit  is  pro- 
perly designed  with  regard  to 

regulation,  and  if  the  rectifier  is 
capable  of  delivering  these  peaks 
of  energy  without  loss  of  voltage, 
good  reproduction  is  insured  at 
all  times. 

.  The  various  constants  shown 
at  the  end  of  this  article  enable 
the  builder  to  construct  a  power 
supply  unit  of  good  regulation, 
and  by  using  the  Raytheon  Type 
BH  he  will  have  achieved  all  that 
is  to  be  desired. 

For  those  who  are  not  thor- 
oughly familiar  with  the  meth- 

od of  connecting  the  filaments 
of  radio  tubes  in  series,  Figures 
2  and  3  will  be  of  interest. 

Two  methods  of  making  these 
connections  are  possible.  First 
using  the  voltage  drop  along  the 
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various  filaments  as  a  source  of 

grid  bias,  and  using  no  grid  bias 
on  the  various  tubes.  The  first 

method  is  better  from  the  stand- 

point of  the  amount  of  amplifi- 
cation secured  and  is  possible 

when  the  degree  of  filtering  of 
the  power  supply  unit  is  very 
good. 

The  filter  circuit  shown  in  Fig- 
ure 1  gives  excellent  filtering,  and 

the  user  of  this  unit  is  therefore 
enabled  to  make  use  of  the  grid 
biasing  method  shown  in  Figure 
2.  Where  the  degree  of  filtering 
is  not  sufficient,  it  is  better  to 
connect  the  grid  return  leads  of 
the  various  radio  tubes  to  the 

negative  side  of  the  respective 
filaments.  In  general,  this  scheme 
is  much  less  difficult  to  handle, 
altho  it  gives  a  lowered  overall 
amplification  on  account  of  the 
necessity  of  reducing  the  plate 
voltages  on  these  tubes  without 
negative  grid  bias. 

Four  Year  Research 

The  type  BH  is  the  culmina- 
tion of  four  years  of  concentrated 

research  on  one  problem. 

Current  rating — 85  milliam- 
peres  output,  an  increase  of  40  % 
over  the  well  known  Type  B. 

Voltage  rating — 200  volts,  an 
increase  of  33%  over  the  well 
known  Type  B. 

Voltage  drop  due  to  rectifier — 
practically  constant  from  10  to 

85  m.  a.  (This  is  in  sharp  con- 
trast to  the  filament  type  of  rec- 
tifier, which  often  requires  a  volt- 

age regular  tube.) 
This  tube  marks  a  real  advance 

in  a.  c.  operation  since  it  is  a 
practical  solution  of  lighting 
Type  199  filaments  from  a.  c. 

This  announcement  promises 
to  be  of  equal  significance  to  the 
radio  public  as  was  the  original 
announcement  of  the  Raytheon 
rectifier,  one  year  ago. 

The  constants  covering  Figure 
1  are: 

Ri — Ward  Leonard  5000  ohms. 
R=— Federal  No.  25  Potentiom- 

eter. 

R3— Ward  Leonard  3000  ohms. 
Ri — Clarostat. 

R5— Bradley  ohm  No.  10. 
Re — 10,000  ohm  fixed  resistor. 
R8  &  R,_General  Radio  No. 

141  Potentiometers. 

Ci  &  G — 0.1  mfd.  condensers. 
G — 4  mfd.  condenser. 
G — 4  mfd.  condenser. 
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G — 6  mfd.  condenser. 

G,  G  &  G — 1  mfd.  condensers. 
A — 0  to  75  m.  a.  milliameter. 
L — 25  henries  at  85  m.  a.,  d.  c. 
Ti — Thordarson  Transformer 

supplying  350  volts  per  anode. 
T2 — Thordarson  Transformer 

supplying  5  volts  at  V2  ampere. 

Converting  Station  9BHX  to 
Crystal  Control  Set 
(Continued  from   page   32) 

the  plate  circuit  by  means  of  a 
discarded  audio  transformer,  any 
ratio  seems  to  do. 

Receiver  Coils 

IN  winding  coils  for  the  re- ceiver, these  are  wound  on  a 

blank,  threaded,  Silver-Marshall 
coil  form  of  the  plug  in  variety. 
We  wound  the  secondary  double 

spaced,  and  the  tickler  winding 
single,  as  is  evident  from  a  look 
at  the  picture  on  page  28.  For 

the  secondary  we  used  a  Card- 
well  191-E  taper  plate  with  a 
minimum  capacity  of  5  picofarads 
and  a  maximum  capacity  of 
.000075  microfarads.  For  the  re- 

generative condenser  we  used  one 
of  the  new  Silver-Marshall  type 
made  especially  for  short  wave 

work.  Antenna  coupling  is  ca- 
pacitative  instead  of  inductive, 

because  with  our  constant  chang- 
ing of  antennas  we  found  the  ca- 

pacity coupling  easier.  The  sec- 
ondary of  the  coil  for  the  Amer- 

ican band  is  wound  with  13  turns 

of  No.  28DCC  double  spaced.  The 

tickler  winding  is  10  turns,  sin- 
gle spaced.  With  this  coil  and 

the  Cardwell  condenser  shown, 
with  a  UV199  tube,  our  range 
was  from  about  6900  to  7900  kc. 
Station  4BY  on  6960  kc  was 

found  at  20  degrees  on  a  Na- 
tional vernier  dial  (dual  range) 

while  WIZ  on  6970  kc  was  found 

at  87,  giving  practically  67  de- 
grees for  tuning  over  the  Amer- 

ican 40  meter  band,  which  made 

it  admirable  for  handling  traffic. 
For  short  wave  broadcast  work 

such  narrow  limits  are  not  re- 

quired. Parts  used  in  the  transmitter 

shown  in  Figure  3,  and  the  re- 
ceiver shown  in  Figure  4-B  are 

shown  elsewhere  in  this  article. 
The  resistance  R3,  in  Figure  4B 
and  4C  was  25,000  ohms  and  was 
used  instead  of  a  RF  choke  coil 
since  it  was  found  to  be  free  from 

a  period  of  its  own,  which  is  gen- 
erally not  the  case  with  the  RF 

choke  coil. 

We  would  be  glad  to  hear  from 
other  amateurs  who  have  had  ex- 

perience with  either  the  forego- 
ing arrangement  or  a  similar 

one.  The  station  is  now  using 

two  crystals,  one  on  42.21  meters 
and  the  other  on  40.52.  The  lat- 

ter is  generally  used  for  traffic. 
The  wavemeter  described  by  F. 

H.  Schnell  in  the  September  issue 
of  Radio  Age  is  exceedingly 

handy  for  use  in  connection  with 
a  transmitter,  while  the  grid 
meter  driver  written  up  by  W. 
H.  Hoffman  in  the  same  issue  will 

also  repay  its  builder  for  the 
trouble  because  of  the  number  of 
stunts  that  may  be  performed 

with  it.  The  wavemeter,  reso- 
nance type  such  as  was  described 

by  the  writer  in  the  August  blue- 
print section  was  used  to  pick  up 

the  fundamental  as  well  as  the 
second  harmonic  of  the  crystal. 

Minimum  number  of  meters  re- 
quired :  one  good  wavemeter ;  one 

DC  milliammeter  0  to  500  mills. 
With  these  two  you  can  get 
started,  but  with  more  meters 
you  will  have  to  do  less  guessing. 

If  using  only  the  0-500  mills 
meter  then  use  it  in  series  with 

the  negative  B  so  it  will  register 
for  all  circuits.  With  the  fre- 

quency doubler  and  the  power 
amplifier  off  you  can  find  the 
crystal  dip. 
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TRY 
SELECTONE 
TRANSFORMERS 
AT  OUR  RISK! 

DESIGNED    BY    E.    H.    SCOTT 
-The  World's  Record  Super  9 
»ild  records  for  con.-i.-tent 
ocated    G.000    or    more    miles 

SELECTONE  FEATURES 
Untuned  Transformer — R400 — has  especially  de- 

signed closed  iron  core,  which  limits  interstage 
coupling  and   is   impregnated   in   a  vacuum  so   that 

coil  design  gives  an  extremely  high  amplification. 
Tuned  Stage  Transformer — R410 — is  air  core, 

before  sealing  in  case.     The  matching  „f  tlie-e  filters 

sed  i teed 
fectly.     This  is  an  exclusive  SELECTONE  feature. 

Either   199  or  201A    Tubes   Can 
Be    Used 

the  long    wa 
or     ha^  poor 

GUARANTEED 

DL- 
tributors' — Desirable    territory    still 

Jobbers  and  Dealers — See  your  Distributor  or  write 
direc.  BsgEP»jQ  IQfiQEEWO-  MO  e 
IH-trihutors:     Chicago     Territory — Electrical     Sales 
Co..  9S.  Clint,.!i  St..  Chicago:  New  England  Slate   
Electrical  Sales  Co..  261  Franklin  St..  Boston.  Mass. 

SCOTT  TRANSFORMER  CO. 
9  S.  CLINTON  ST.  CHICAGO,  ILL. 

Radio  to  Control  11,000  Miles 
of  Railroad  Trackage 

(Continued   from   page   16) 

1805  fixed  condensers  (.002  mfd. 
5000  volts). 

C-5  C-6  Faradon  model  T  fixed 
condensers   (.00250  mfd.). 

C-7.  Fixed  condenser  (.25  to 
.5  mfd.)  1000  volts. 
R.  Grid  leak  Ward-Leonard 

5000  ohms  (100  watts). 

K.  Key- Western  Union  or 
Mesco. 

M.  A.  Jewell  Pattern  54  flush 

mounting  0-1000  (D.  C.)  (milli- 
ammeter) . 

V.  Jewell  Pattern  74  flush 

mounting  0-15  (A.  C.)  volt  meter 
60  cycles. 

R.  F.  C.  1  R.  F.  C.  2  Radio  fre- 
quency chokes,  90  turns  of  No. 

22  D.  C.  C.  wire  wound  on  a 

form  l1//'  diameter — winding 

space  3". 
R.  F.  C.  3  R.  F.  C.  4  Radio 

frequency  chokes  (grid).  12 
turns  No.  22  D.  C.  C.  wire  wound 

on  a  form  V2"  diameter. 
T.  F.  Thordarson  150  watt 

filament  transformer.  Primary 
110  volts,  60  cycles;  secondary, 
12  volts,  center  tap  at  6  volts. 

T.  P.  Thordarson  1000  watt 

plate  transformer.  Primary  110 
volts,  60  cycles ;  secondary  two 
windings,  each  of  3000  volts,  tap- 

ped at  1000,  1500,  2000  and  2500 
volts.  Built  to  specifications  if 
not  available  from  stock. 

X.v.v.v.v.v.vv.v.-.v-v-w-j 

ijBmd^stat  \ 
-;  PERFECT  FILAMENT  CONTROL   -I 

'. 

Provides  complete  j> 

noiseless  filament  con-  ■" 
trol  for  all  radio  tubes  % 

•without  change  of  con-  5 
nections.    Metal  parts  ■" 
are  nickel  plated.  One  Jt 
hole  mounting.  Self  J> 

contained  switch  opens  ■" 
battery  circuit  when  S 

desired.  J" 

■*  Electric  Controlling  Apparatus 
J.  289  Greenfield  Avenue      Milwaukee,  Wis.     _ 

^ggn-Bia^  Ca J 

KYW  on  Crystal  Control 
For  Last  Thirty  Days 

DEVELOPMENTAL  work  on 
the  conversion  of  KYW, 

Westinghouse  station  at  Chica- 
go, to  direct  crystal  control,  as 

exclusively  reported  in  Radio 
Age  for  September,  has  now 
been  completed  and  the  station 
is  running  at  full  output  rating 
under  crystal  control. 

This  gives  Chicago  the  only 

directly  crystal  controlled  trans- 
mitter West  of  the  Alleghenies, 

and  is  a  step  in  the  same  direc- 
tion which  all  stations  must 

eventually  take  in  order  to  guar- 
antee their  frequency  stability. 

Many  Chicago  stations,  how- 
ever, are  using  crystal  control 

oscillators  as  a  means  of  check- 
ing their  emitted  frequency  and 

holding  it  to  a  standard. 

PRODUCTS 
AS  DESCRIBED  IN  THIS  ISSUE. 

NTT? 

ADJUST- 
MENT! 

8,000  MILE  RECORD 
The  Quali-Tone  Loop  pictured  above  holds 
two  World's  Records  for  distant  reception, 
having  brought  in  stations  8,000  miles  away. 
Write  for  verification  of  these  records.  Ex- 

clusive Thumbscrew  Adjustment  keeps 
wires  taut  always.    Guaranteed  to  improve 
cewIrCeption..of.a"yre:       Price  $10 

Quali-Tone  Speakers  are  unexcelled  for 
purity  of  tone  and  volume.  Made  in  four 
artistic  models  priced  from  $7.50  to  $25. 
Illustrated  literature  sent  upon  request. 
Quali-Tone  Radio   Units   $6.00   and   $7.50. 

DEALERS  ^ird  fof  rfrcui"™!-  JOBBERS 
DURO  METAL  PRODUCTS  CO. 

2653  North  Kildare  Avenue,  Chicago 

NEW  STATIC 
ELIMINATOR 
Smith  underground  aerial  reduces  static 
and  interference.  Enjoy  radio  all  the  year. 
Recommended  by  authorities  as  the  best. 
Very  easy  to  install.  No  tools  or  solder- 

ing required.  To  be  used  with  any  set. 
Doe3  away  with  outside  aerial.  Price  $6.7  5 
delivered.  Write  Smith's  Lab..  676  Euclid 
Ave.,   Beaumont,   Tex. 

WORLD'S  RECORD 
SUPER  9 

All  parts  in  stock.      Write  for  our 
wholesale  prices. 

THOR  RADIO  MFG.  CO. 
19  CRILLY   BLDG. CHICAGO,  1L 

Please  mention  Radio  Age  ruhen  writing  to  advertisers 
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37 Uncle  Sam  Chats  with  His  Dairymen 
Radio  Is  a  Potential  Force  In  Farm  Education 

EVERY  American  school
  kid 

knows  and  loves  the  story 
of  the  canvas-covered  prai- 

rie schooners  of  the  '50's.  He 
has  seen  "The  Covered  Wagon" 
and  he  has  read  "North  of  36." 
The  attacks  of  Indians,  of  rene- 

gade bands,  the  fury  of  forest 
and  prairie  fires  have  been  re-en- 

acted in  thousands  of  corn  fields, 
back  yards,  and  haymows.  The 
American  youngster  finds  in  this 
history  his  greatest  romance — a 
mental  picture  of  the  days  of 

brawn's  triumph  over  nature, 
wild  men,  and  wild  animals.  But 
there  is  one  phase  of  that  ro- 

mance which  the  boy  or  the  girl 
does  not  picture;  it  is  the  fact 
that  the  first  characteristic  of  the 
American  farmer  was  developed 
while  he  fought  to  hold  his  staked 
claim — the  characteristic  of  in- 

dividual action.  When  Indians 

attacked,  there  were  no  tele- 
graphs nor  telephones  to  use  to 

call  neighbors  or  national  guards- 
men. When  fire  swept  across  his 

land,  he  had  to  fight  it  as  best  he 
could,  for  no  help  was  at  hand. 

Similarly,  as  obstacle  after  ob- 
stacle was  overcome,  the  farmer 

had  no  one  to  aid  him  in  choos- 
ing the  crops  that  were  to  be 

planted  on  a  particular  piece  of 
land.  There  was  no  scientist  to 
analyze  the  soil  and  designate 
whether  alfalfa  or  sweet  clover 
would  bring  greater  returns. 
Pure-bred  cattle  were  practically 
unknown.  Therefore  the  charac- 

teristic of  individual  judgment 
and  action  became  paramount 
with  the  men  who  struggled  to 
maintain  themselves  on  the  land. 

During  those  pioneer  days,  the 
brawny  men  of  the  soil  could 
have  been  saved  months  of  labor 
— valuable  energy — if  they  had 
had  the  modern  equipment  of  to- 

day. Moreover,  if  the  knowledge 
which  every  American  farmer 
possesses  now  had  been  available, 
thousands  of  struggling  men  and 
women  might  have  been  saved  a 
needless    migration    from    land 

By  MILTON  S.  EISENHOWER 

which  could  have  been  made  pro- 
ductive. 

Today,  the  layman  believes 
that  the  great  agricultural  col- 

leges, the  numerous  agricultural 
experiment     stations,     and     the 

"  Radio,  the  newest  of  inventions, 
is  proving  of  great  and  increasing 
usefulness  to  agriculture,  the  old- 

est of  the  occupations  of  civilized 
man.  Not  only  is  it  supplying 
accurate  information  in  time  for 
the  farmer  to  use  it,  but  it  is  giving 
the  rest  of  the  population  an 
understanding  of  the  problems  and 
needs  of  farming.  Everywhere 
farming  and  the  farmer  need  clear- 

headed sympathetic  understand- 
ing on  the  part  of  the  population 

as  a  whole.  Nowhere  in  the  world 

can  we  have  a  permanently  pros- 
perous civilization,  if  agriculture 

is  unsuccessful  and  rural  life  un- 
satisfactory. 

"In  our  complex  modern  life, 
all  groups  in  the  population  must 
in  the  last  analysis  stand  or  fall 

together.  Cooperation,  not  con- 
flict, is  essential  to  steady  progress. 

I  am  confident  that  all  elements 
in  the  population  will  cooperate 
for  the  permanent  betterment  of 
agriculture,  once  they  understand 
what  is  necessary. 

"To  this  end  the  radio  will  con- 
tribute much.  This  may  be  made 

a  potent  means  of  stimulating 
understanding,  good-will  and  co- 

operation."— W.  M.  JARDINE, 
Secretary    of   Agriculture. 

many  valuable  farm  publications 
have  solved  all  the  problems 
which  thousands  of  pioneers  did 
not  know  how  to  meet.  It  is  cer- 

tainly true  that  many  bad  farm- 
ing practices  have  been  changed 

under  scientific  instruction;  but 

many  major  problems  still  re- 
main to  be  solved.  These  prob- 
lems, such  as  better  cooperative 

marketing,  improved  crop  rota- 
tions, more  judicious  use  of  fer- 

tilizers, replacement  of  scrub 
stock  with  pure-breds,  better 
farm  management,  etc.,  are 
chiefly  a  question  of  getting  per- 

tinent, timely  facts  to  the  men 

who  are  operating  America's 
basic  industry.     They  are  being 

slowly  solved  by  a  steady  tap,  tap, 
tap  of  sound  facts  from  various 
sources. 

There  is  no  group  in  America 
today  more  eager  for  up-to-date 
scientific  information  than  the 
farmers  themselves.  Overflow- 

ing agricultural  colleges  in  every 
section  of  the  United  States  are 

ample  proof  of  that.  But  the  dis- 
semination of  valuable  scientific 

information  to  a  great  mass  of 
people  is  no  easy  task;  even  with 
the  young  men  and  women  secur- 

ing instruction  in  the  agricul- 
tural colleges,  with  the  telephone 

and  telegraph,  the  newspapers 
and  farm  magazines,  there  re- 

mains a  gap  to  be  filled.  This 
gap  requires  the  instantaneous 
and  simultaneous  dissemination 
of  up-to-the-minute  farm  infor- 

mation to  every  corner  of  this 
vast  country. 

Largest  Class  Room 

RADIO  has  proved  to  be  the "missing  link"  in  the  chain 
of  media  that  are  used  to  send 
timely  information  to  farmers. 
Today  the  largest  classroom  in 
the  world  is  the  United  States. 
Within  its  forty-eight  states  are 
scattered  comfortable  seats  and 
desks  at  which  the  pupils  sit. 
Some  are  in  overalls,  aprons ;  oth- 

ers, in  business  suits,  are  smok- 
ing their  evening  cigars.  There 

are  only  two  things  in  common 
among  the  individuals  who  rep- 

resent the  largest  single  class  of 
students  ever  assembled  for  self 
improvement — t  heir  curiosity 
for  knowledge  and  their  proxim- 

ity to  a  radio  set. 
A  few  developments  during  the 

past  week  have  proved  beyond  all 
doubt  that  the  radio  is  taking  its 
place  along  with  other  agencies 
as  a  potential  power  in  education. 
The  State  of  Connecticut  has  de- 

cided that  all  of  its  rural  schools 
should  be  equipped  with  radios; 
the  instruments  will  be  installed 
this  fall,  loud  speakers  will  be  in- 

stalled in  every  room,  and  the  in- 
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W.  V.  Morris,  near  McCollum,  Georgia,  new  at  the  farming  business,  says  that  he 
depends  largely  upon  radio  talks  for  guidance.     He  owns  a  1-tube  set 

struments  will  be  used  as  a  reg- 
ular feature  in  the  educational 

development  of  the  rural  stu- 
dents of  that  state.  Agricultural 

programs,  prepared  by  the  United 
States  Department  of  Agricul- 

ture, will  be  one  of  the  main  fea- 
tures stressed. 

Every  school  in  the  city  of  At- 
lanta, Georgia,  will  be  equipped 

this  fall  with  radio  sets  and  loud 
speakers  will  be  placed  in  all  the 
rooms.  Special  programs  will  be 
given  by  the  best  talent  of  the 
southeast,  and  included  in  those 
programs  will  be  the  dramatiza- 

tion of  interesting,  important 
agricultural  material. 

In  the  State  of  Arkansas  is 
seen  a  development  which  will 
undoubtedly  serve  as  a  model  to 
other  agricultural  sections  in  dis- 

seminating information  to  our 
rural  population.  E.  D.  Math- 

ews, Director  of  Vocational  Edu- 
cation, Little  Rock,  Arkansas,  is 

working  in  connection  with  G.  C. 
Arnoux,  announcer  for  station 
KTHS  at  Hot  Springs,  on  the 
dramatization  of  agricultural 
programs  sent  out  by  the  Depart- 

ment of  Agriculture.  These  two 
enthusiasts  have  worked  out  a 
system  of  rural  adult  schools  and 
to  date  there  are  112  of  these 
schools  organized  in  the  state. 
Each  teacher  of  vocational  edu- 

cation under  Mr.  Mathews'  direc- 
tion has  been  supplied  with  up- 

to-date  radio  equipment;  these 
teachers    will    call    together    the 

farmers  in  their  respective  terri- 
tories and  all  will  gather  together 

to  '  hear  agricultural  programs when  the  National  Radio  Farm 
School  begins  in  October.  Mr. 
Mathews  and  Mr.  Arnoux  have 

experimented  with  the  dramati- 
zation of  agricultural  programs 

and  they  have  found  that  such  a 
feature  is  one  of  the  most  pop- 

ular ever  sent  out  from  station 
KTHS. 

As  a  matter  of  fact,  all  of  the 
agricultural  radio  programs  sent 
out  from  Washington,  D.  C,  have 
passed  the  stage  of  the  conven- 

tional lecture — the  material  now 
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lends  itself  to  dramatization  and 

broadcasting  stations  are  pre- 
pared to  use  special  talent  in  put- 

ting before  the  microphones  edu- 
cational, popularized  material. 

I  have  pointed  out  that  in  the 
past  farming,  as  a  life,  has  been 
somewhat  handicapped  because 
of  the  fact  that  instantaneous 
communication  with  various  sec- 

tions of  the  country  was  impos- 
sible; I  believe  the  foregoing 

facts  make  it  obvious  that  radio 

is  indeed  the  "missing  link."  I would  like  to  show  you  just  how 
the  radio  is  benefiting  one  group 

of  American  agriculturists — the 
dairymen. 

Radio  Saves  Money 

BACK  in  1923  the  radio  fans at  Kansas  State  Agricultural 
College  decided  that  the  dairy 
farmer  would  be  keenly  inter- 

ested in  information  which  would 
help  him  in  his  business.  So  they 
commenced  giving  it  to  him. 
Scores  of  letters  poured  in  to  Sam 
Pickard,  now  Chief  of  Radio  for 
the  U.  S.  Department  of  Agricul- 

ture and  then  director  of  the 
Kansas  Station.  A  typical  letter 
was  received  from  K.  C.  Kough, 
Scott  City,  Kansas,  who  said, 
"Your  advice  saved  me  the  loss 
of  five  milk  cows.  Two  cows 
died  before  I  heard  your  lecture, 
but  I  saved  the  other  five  as  a 

result  of  your  information." Imagine  that — the  one  saving 
would  pay  for  a  dozen  radio  sets ! 

Mrs.  Sam  Goodwinn,  just  east  of  West  Point,  Alabama,  says  she  wouldn't  take  a 
gold  guinea  for  her  set,  and  attributes  her  success  with  poultry  to  the  many  fine  point- 

ers heard  over  the  air 
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Twenty-five  years  ago  this  western  Kansas  farm  of  the  Kuhrt  family  was  a  barren  plain.     1901  marked  the  purchase  of  cream 
separator  and  the  turning  from  wheat  to  general  farming.     It  was  then  that  prosperity  smiled  on  the  Kuhrt  ranch.     Today  the 
most  modern  equipment  of  dairymen  in  Kansas  and  other  states  is  the  radio.     This  article  tells  what  the  Department  of  Agricul- 

ture is  trying  to  do  for  American  dairymen 

When  the  Department  of  Agri- 
culture began  its  radio  service, 

it  took  the  tip  from  Kansas  and 
instituted  a  national  classroom 

for  dairymen.  Immediately  thou- 
sands of  letters  commenced  pour- 

ing in  from  these  agriculturists 
in  every  section  of  the  country, 
and  those  questions  touched  on 
every  possible  phase  of  the  dairy 
industry-  A  dairyman  in  Nebras- 

ka asked,  "I  have  bran  corn  and 
cob  meal,  and  whole  oats  in  my 
grain  mixture  to  go  with  alfalfa 
and  corn  silage.  Should  I  grind 

the  oats  also?"  The  Department 
did  not  confine  its  answer  to  that 

one  farmer,  nor  to  a  small  group 
of  farmers,  as  would  have  to  be 
done  by  any  other  agency  than 
radio;  the  Department  told  the 

entire  nation:  "By  all  means 
grind  the  oats.  You  are  losing  a 
large  part  of  the  feeding  value 
by  feeding  it  whole.  This  is  true 
of  all  whole  grain  feed  for  dairy 
cows.  Oats  may  be  either  ground 
or  crushed.  Your  grinder  can, 
no  doubt,  be  set  to  grind  the  oats 

as  well  as  the  corn." 
A  Missouri  dairyman  wrote, 

saying,  "I  have  some  complaint 
about  silage  flavor  in  milk.  How 

can  it  be  prevented?"  and  the 
Department  replied,  via  radio, 

"Feed  silage  immediately  after, 
instead  of  previous  to  or  during 

milking.  While  milk  will  absorb 
some  silage  taint  from  the  air,  by 
far  the  greatest  amount  comes 
through  the  body  of  the  cow ;  and 

A  typical  hill  country  farm  house  in  the 
Ozarks  of  Arkansas.     Forty  miles  from  a 
railroad,    the    George    Page    family    find 

radio     a    great    source    of    joy 

it  passes  into  the  milk  in  an  in- 
credibly short  time.  By  feeding 

silage  after  milking,  the  sub- 
stance causing  the  silage  flavor 

and  odor  is  thrown  off  from  the 

cow's  body  before  the  next  milk- 
ing. Never  feed  moldy  or  de- 

cayed silage," 

From  Illinois  came  the  ques- 
tion, "How  much  roughage  should 

cows  be  fed?"  The  Department 
replied  "Feed  all  the  roughage  a 
cow  will  eat,  including  liberal 
quantities  of  some  succulent  feed 

like  silage  or  root  crops." The  vital  interest  shown  by 
American  dairymen  in  radio  and 
its  benefits  drove  home  to  officials 

of  the  Department  that  an  en- 
larged program  was  being  de- 

manded by  the  farmers  them- 
selves. Consequently  Mr.  Pick- 

ard  and  his  associates  drew  up  a 

tentative  program  and  submitted 
it  to  broadcasting  stations.  Over 
100  station  directors  requested 

this  service,  so  beginning  in  Oc- 
tober the  following  dairy  pro- 

gram may  be  heard  in  every  sec- 
tion of  the  United  States:  Be- 

ginning October  8,  and  continu- 
ing for  eight  weeks :  Dairy  Herd 

Selection  and  Improvement;  Pro- 
duction of  Good  Milk;  beginning 

December  3 :  Feeding  of  Dairy 
Cattle;  and  Marketing  Dairy 
Products  on  the  Farm ;  beginning 
January  28 :  Dairy  Buildings 
and  Equipment;  Problems  in 
Dairy  Cattle  Breeding;  begin- 

ning March  25:  Common  Dis- 
eases of  Dairy  Cattle;  Dairy 

Herd  Management. 
It  is  obvious  that  such  an  in- 

clusive   program    will    touch    on 
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Units 

$10.00-$12.00 

DOUBLE  ENJOYMENT 
From  your  set  with 

& wm* 
LOUD    SPEAKER 
Volume  with  Perfect  Tone 

Why  sacrifice  the  excellent  work 
of  the  set  by  using  an  inferior 
speaker?  A  BURNS  will  reproduce 
with  pleasing  exactness  every  tone 
and  sound  that  the  set  can  pick  up. 

At  your  dealers  or  direct. 

American  (§/ectric  (pmpany 

STATE    AND    64TH    STREETS 
CHICAGO,    U.  S.  A. 

Ask  about  Burns  "B"  Eliminator 

The  Biggest 
Dollar's  Worth 

RADIO 

in 

NO  MORE  need  you  turn  from  book  to  book, 
hoping  to  find  what  you  want.  It  is  all  here, 

in  514  pages  crammed  full  of  every  possible  radio 
detail.  Written  in  plain  language,  by  engineers 
for  laymen.     More  than   100,000  sold. 

IT  EXPLAINS:  Electrical  terms 
and  circuits,  antennas,  batteries, 
generators  and  motors,  electron 
(vacuum)  tubes,  many  receiving 
hook-ups,  radio  and  audio  frequency 
amplification,  broadcast  and  com- 

mercial transmitters  and  receivers, 
super -regeneration,  codes,  etc. 

Send  $1  today  ar.d  get  Mm  514-page  /.  C.  S.  Radio 
Handbook — the  biggest   value  in  radio   today. 

r International  Correspondence  Schools 
Box  8784-E,  Scranton,  Penna. 

1  enclose  One  Dollar.  I'lease  send 
paid — the  511-pace  I.  C.  S.  Radio  Handbook. 
It  19  understood  that  if  I  am  not  entirely  satis- 
tied  I  may  return  ;hls  book  within  five  days  and 
you  will   refund   my  money. 

Address   
Check  here  Q  and  en.-lote  $1.50    if  nou  v->\,7i  no 

ie  luxe  edition.  I, omul  m  Ltatheroid. 

every  question  that  is  vital  to  the 
dairyman.  All  topics  will  not  be 
of  value  to  all  farmers  who  are 
interested  in  the  dairy  industry; 
but  there  is  a  potential  helping 

hand  for  every  American  dairy- 
man contained  in  a  million 

farmer-owned  radio  sets. 

Farmers  Like  It 

RECENTLY  the  Department 
sent  out  a  million  enroll- 
ment cards,  on  which  the  courses 

in  dairy,  poultry,  and  livestock 
were  outlined.  Almost  without 

exception  these  cards  are  being 
returned  with  a  number  of  the 

dairy  courses  checked.  This  is 
ample  proof  that  farmers  are 
awake  to  the  value  of  radio  in 

their  daily  schedule. 
I  could  cite  many  specific  cases 

which  vividly  tell  of  the  benefits 
secured  by  farmers  from  the 
radio  farm  programs.  I  believe 

that  one  more,  however,  will  ade- 
quately picture  the  type  of  work 

the  Department  is  undertaking. 
A  farmer  in  Alabama  wrote  to 

the  Department,  boasting  that  he 
was  making  a  good  profit  from  a 
group  of  scrub  dairy  cows.  The 
county  agent  was  instructed  to 
investigate  the  situation  in  order 
that  the  complete  records  would 
be  on  file,  and  the  county  agent 
found  that  the  farmer  was  ac- 

tually losing  money  on  those 
scrub  cows  but  was  making 
fairly  good  returns  by  dragging 
county  roads  in  his  neighborhood. 
The  farmer  was  induced  to  com- 

mence replacing  his  scrub  cows 

with  pure-bred  stock  in  order 
that  his  business  could  be  put  on 

a  money-making  basis ;  at  the 
same  time  he  was  advised  to  take 
the  radio  course  in  Dairy  Herd 
Management  in  order  that  he 
could  tell  accurately  how  his 
business  stood  at  all  times. 

The  radio  service  works  in 
close  connection  with  the  county 
agents  who  are  stationed  in  all 
of  the  forty-eight  states.  Certain 
information  that  is  given  by 

radio  must  be  followed  up  by  in- 
tensive demonstration  on  the  part 

of  the  agents,  and  in  many  cases 

the  county  agents  send  in  perti- 
nent questions  which  farmers  in 

their  respective  territories  desire 
to  have  answered.  The  work  of 
the  county  agent  is,  of  course, 
extremely  important  and  cannot 
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be  replaced;  radio  must  work  in 

cooperation  with  those  men  who 

have  close  contacts  with  the  farm- 

ers. But  radio  has  one  outstand- 

ing element  which  no  other 

agency  can  hold  before  the  farm- 
ers. It  has  made  greater  strides 

towards  a  position  of  a  farm 

necessity  than  has  any  other 

piece  of  machinery,  educational 

force,  or  idea  during  the  past 

century.  Unquestionably,  the 

radio  will  stay  with  the  farmer. 

Shielded  Six 
THE  Shielded  Six  is  one  of  the 

highest  types  of  broadcast  re- 
ceivers. It  embodies  complete 

shielding  of  all  radio  frequency 
and  detector  circuits.  The  quality 

of  reproduction  is  real — true  to  the 
ear. 
Behind  the  Shielded  Six  is  compe- 

tent engineering.  Day  in  and  day 

out  it  will  get  distance — on  the 
speaker.  Local  stations  in  the  most 
crowded  area  separate  completely 
— yet  there  are  but  two  dials  to 
tune.  These  features — its  all  metal 
chassis  and  panel,  its  ease  of  assem- 

bly and  many  others,  put  it  in  the 
small  class  of  ultra-fine  factory- 
built  sets,  priced  at  several  times 
the  Six's  cost. 
The  S-M  630  Shielded  Six  Kit— including 
all  specified  matched  and  measured  parts — price  $95.00. 
The  633  Shielded  Six  Essential  Kit  contains 
four  condensers,  four  radio  frequency 
transformers,  four  coil  sockets,  four  stage 
shields  and  the  link  motion — all  factory 
matched — price  $45.00. 
Clear  and  complete  instructions,  prepared 
by  S-M  engineers,  go  with  each  kit — or 
will  be  mailed  separately  for  50c. 

635  SHORT  WAVE  KIT 
Contains  the  carefully  designed  and 
matched  essentials  for  a  real 
short  wave  set.  Its  range  is  18 
to  150  meters.  The  kit  contains 

4  plug-in  coils,  1  coil  socket,  1 
coupling  condenser  and  two  140 
mmf.  condensers — all  carefully  de- 

signed for  operation  together.  With 
the  four  coils,  the  amateur  bands 
fall  well  to  the  center  of  the  tuning 
scale — -and  "  dead  spots"  are  totally 
eliminated.  The  antenna  condenser 
allows  coupling  adjustment  to  suit 
individual  conditions.  Price  $23.00. 

SILVER-MARSHALL,    INC. 
850  W.  Jackson  Blvd. 

Chicago,  U.  S.  A. 

ition  Radio  Age  when  writing  to  advertisers 
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and  _ 

Conducted  by  F.  A.  Hill 

npHE  material  appearing  under  the  title  "Pickups  and  Hookups  by  Our  Readers"  in  RADIO  AGE,  is "*■  contributed  by  our  readers.  It  is  a  department  wherein  our  readers  exchange  views  on  various  circuits 
and  the  construction  and  operation  thereof.  Many  times  our  readers  disagree  on  technical  points,  and  it 
should  be  understood  that  RADIO  AGE  is  not  responsible  for  the  views  presented  herein  by  contributors, 
but  publishes  the  letters  and  drawings  merely  as  a  means  of  permitting  the  fans  to  know  what  the  other 
fellow  is  doing  and  thinking. 

SHORT  wave  receiver
s  have 

been  used  for  many  pur- 
poses other  than  reception, 

but  it  remained  for  H.  F.  Bloom, 
18  Chestnut  St.,  Stoneham, 

Mass.,  to  catalog  another  useful 
occupation  for  the  short  wave 
set.  He  built  one  from  the  April 
issue  of  Radio  Age,  logged  all  the 
U.  S.  districts  and  a  Frenchman. 

Then  he  found  he  could  hear  the 

neighbor's  telephone  conversa- 
tions by  listening  on  his  own  set. 

He  has  not  told  us  any  of  the  DX 

he  got  from  the  neighbor's  phone 
but  we  will  award  him  the  DT 

button  anyway. 

ON  this  page  is  shown  the 
transmitter,  receiver  and  in- 
side of  the  radio  shack  of  Station 

7AIB,  owned  by  Herman  F.  Hel- 
gesen,  at  Port  Angeles,  Washing- 

ton, one  of  the  many  stations 
with  whom  9BHX  has  main- 
t  a  i  n  e  d  communication.  The 
transmitter  uses  a  DeForest  H 

tube;  with  Hartley  circuit;  plate 
supply  1100  volts  rectified  by  24 
jar  chemical  rectifier  with  the  old 
reliable  borax  solution.  Antenna 

current  of  a  half  ampere  is  se- 
cured, using  the  third  harmonic 

of  the  antenna  system.  The 
transmitter  panel  at  the  right  has 
all  parts  mounted  behind,  with 
the  electrolytic  rectifier  beneath 
the  table.  The  receiver,  left,  is 
a  Reinartz  with  a  single  stage 
of  amplification.  The  antenna  is 
93  feet  long,  one  wire,  33  feet 
high  at  one  end  and  53  feet  at  the 
other.  The  counterpoise  is  90 
feet  long,  single  wire,  and  is  9 
feet  above  the  ground.  Helgesen 
uses  a  breakin  system  by  means 
of  a  90  foot  single  wire  at  right 
angles  to  the  transmitting  an- 

tenna, and  reports  good  results 
thereby  in  handling  traffic. 

ONE  of  our  old  readers  who 
has  been  twisting  dials  for 

some  time  all  over  the  world,  W. 
H.  Shorter,  writes  telling  us  he 
is  returning  to  England  to  locate 
at  39  Walton  Road,  East  Molesey, 

Surrey,  England.  After  having 
been  on  this  side  of  the  globe  for 

some  time  we  believe  our  DT's 
will  be  curious  to  know  what  luck 

he  has  in  picking  up  the  Amer- 
ican stations  from  abroad 

throughout  the  year. 

upon  the  amount  of  traffic  to  be 
handled  and  the  weather  condi- 

tions on  the  Atlantic  lanes. 

BROADCAST  listeners  who 
desire  to  get  good  code  prac- 
tice should  tune  in  WIZ  on  43.02 

meters  who  seems  to  work  24 

hours  a  day,  except  Sunday  night. 
This  station,  belonging  to  the 
Radio  Corporation  and  handling 
trans-Atlantic  traffic,  generally 
uses  a  tape  transmitter.  The 
matter  is  therefore  very  clean  cut 
and  easily  readable.  The  speed 
is  anything  from  18  to  40  or  more 
words     per     minute,     depending 

U'SING  his  L-2  Ultradyne, George  S.  Everhart,  P.  O. 
Box  105,  Macatawa,  Mich.,  sends 
in  a  list  of  101  stations  logged 
since  June  21  of  this  year.  He 

has  such  good  reception  condi- 
tions there  he  brings  in  WJZ, 

KDKA  and  WCCO  without  an- 
tenna, loop  or  ground,  and  gets 

them  on  the  loudspeaker,  too! 

Sure,  you  rate  a  DT  button! 

BROADCASTING  station  call letters  with  something  sig- 
nificant or  distinctive  attached 

thereto,  have  become  more  of  an 
obsession  than  we  ever  expected. 
Witness  the  latest  change  in  the 

call  letters  of  the  Atlantic  Auto- 

mobile Co.'s  station  KFLZ,  at 
Anita,  Iowa,  now  broadcasting 
under  the  call  KICK.     Tie  that! 
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Dubilier  Condenser  Type  907 
Capacities  0.1  to  2.0  mfds. 
Price  $0.60  to  $1.75  \ 

"By-Pass"  was  the  name  original- 
ly given  to  small  paper  condensers  by 

Dubilier.  This  name  described  their 

functions — such  asshunting  radio  fre- 
quency currents  around  high  resistan- 

ces, and  their  use  in  amplifier  circuits. 

But  now  the  clumsy  old"  By-Pass" 
condenser  is  out  of  date.  The  high 
voltages  used  in  radio  today  along 
with  sub-panel  construction,  de- 

mand a  condenser  of  higher  electrical 
efficiency    and    more    compact    size. 

In  the  new  Type  907,  Dubilier 
has  made  a  compact  all-purpose 
condenser  with  a  working  voltsgi* 
of  160  volts  D.  C.  With  improved 
soldering  lug  terminals  and  mounting 
feet,  Type  907  will  give  more  efficient 
service  in  smaller  space  for  every 

purpose  for  which  the  old  "By-Pass" 
type  of  condenser  has  been  used. 
For  long  life  at  high  voltages  insist 
on   Dubilier  Paper   Condensers. 

Dubilier 
CONDENSER    AND    RADIO     CORPORATION 

*  Working  voltage  means  more  than 
"test  voltage."  It  is  the  voltage  at 
which  a  condenser  may  be  safely  used 
in  continuous  operation. 

ONE  of  our  recent  visitors  at the  Radio  Age  laboratory 
was  C.  J.  Bolger,  822  West  6th 

St.,  Topeka,  Kans.,  who  is  very- much  interested  in  the  conversion 
of  a  low  power  transmitter  to 
crystal  control.  While  there,  Mr. 
Bolger  had  a  chance  to  examine 
the  transmitter  described  in  this 

issue's  blueprint  section  and  feels 
he  will  shortly  have  one  of  his 
own  in  Topeka. 

TWO  pictures  of  Station  6BXC, 
belonging  to  Harold  H.  Day, 

1661  Grover  St.,  Los  Angeles, 
Calif.,  are  shown  on  page  42.  In 
the  lower  one  Mr.  Day  himself  is 
shown  at  the  key,  while  the  upper 
picture  shows  the  transmitter 
on  the  right.  This  is  another  of 
the  American  amateur  stations 
that  is  filling  the  air  with  a  good 
signal,  having  worked  Zedders 
and  Frenchies  as  cards  on  the 
wall  show. 

THOSE  who  can  seldom  see  any difference  in  the  amount  of 
static  on  the  different  wave  bands 
used  in  radio  should  fix  up  their 
receiver  a  la  plug  in  and  make  a 
rapid  comparison  between  the  40, 
80,  120,  250  and  550  meter  bands. 
One  night  particularly  we  noted 
static  terrific  on  80  meters  and 
yet  on  40  you  could  hardly  notice 
it.  The  same  night  static  on  the 
250-550  meter  bands  was  very 
slight.  While  this  pattern  does 
not  always  hold  true  nevertheless 
it  is  interesting  during  the  eve- 

ning to  go  up  and  down  the  band 
to  see  which  channel  carries  the 
heaviest  load  of  static. 

9BHX 
TRANSMISSION 

During  the  month  of 

August  9BHX  (42.21  and 

40.52  crystal  control)  re- 
ports communication  with 

the  following  stations: 

WVZ 

8HR 

3EE 
9MO 

4AV 

6BXC 

2ASQ 

2AQW 

4BY 

5PH 

Please  mention  Radio  Age  when  writing  to  advertisers 
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SinoleDtal  "Radio 

Wonderful  offer  direct  from  the  factory !  The  world's  greatest  radio. 
A  perfect  working,  single  dial  control,  7  tube  receiver.  And  just  to  prove  our  claims,  we  will 
ship  it  to  your  home  for  30  days'  tree  trial.  Test  it  under  all  conditions.  Test  it  for  distance,  vol- 

ume and  tonal  quality  —  and  if  you  are  not  convinced  that  it  is  the  best  single  dial  set  you  ever 
heard,  return  it  to  the  factory.  We  don't  want  your  money  unless  you  are  completely  satisfied. 

UHlllllHllliailllHIIUIHIIIIHIIIIIEIIIIIIIIIiniHIIIIBIIEIIIlHIIIIII 

BIG  PROFITS 
TO  AGENTS  AND  DEALERS 
Our  Agents  and  Dealers  make  big  money 
selling  Metrodyne  Sets.  You  can  work  all 
or  part  time.  Demonstrate  the  superiority 

of  Metrodynes  right  in  your  home.  Metro- 
dyne  Radios  have  no  competition.  Lowest 
wholesale  prices.  Demonstrating  set  on  30 

days'  free  trial.  Greatest  money -making 
opportunity.  Send  coupon  below — or  a  let- 

ter— for  our  agent's  proposition. 

Metrodyne  Super -Seven  Radio 
A  single  dial  control,  7  tube,  tuned 
radio  frequency  set.  Approved  by 
America's  leading  radio  engineers.  Designed 
and  built  by  radio  experts.  Only  the  highest 

quality  low  loss  parts  are  used.  Magnificent, 
two-tone  walnut  cabinet.  Artistically  gilded 
genuine  Bakelite  panel,  nickeled  piano 
hinge  and  cover  support.  All  exposed  metal 

parts  are  beautifully  finished  in  24-k  gold. 

Easiest  set  to  operate.  Only  one  small 
knob  tunes  in  all  stations.  The  dial  is  electric- 

ally lighted  so  that  you  can  log  stations  in  the 
dark.  The  volume  control  regulates  the  recep- 

tion from  a  faint  whisper  to  thunderous  volume, 

1,000  to  3,000  miles  on  loud  speaker!  The  Met- 
rodyne Super-Seven  is  a  beautiful  and  efficient 

receiver,  and  we  are  so  sure  that  you  will  be 
delighted  with  it,  that  we  make  this  liberal 

30  days'  free  trial  offer.  You  to  be  the  judge. 

30 
Days*  FREE  Trial 

Metrodyne  Super-Six 
Another  triumph  in  radio.  Here's  the  new  1927  model  Metro- 

dyne 6  tube  long  distance  tuned  radio  frequency  receiving  set.  Ap- 
proved by  leading  radio  engineers  of  America.  Highest  grade  low 

loss  parts,  completely  assembled  in  a  beautiful  walnut  cabinet. 
Easy  to  operate.  Dials  easily  logged.  Tune  in  your  favorite  station 
instantly  on  same  dial  readings  every  time.  No  guessing. 

Mr.  Howard,  of  Chicago,  said :  "While  five  Chicago  broadcasting  stations 
were  on  the  air  I  tuned  in  seventeen  out-of-town  stations,  including  New 
York  and  San  Francisco,  on  ray  loud  speaker  horn,  very  loud  and  clear,  as 
though  they  were  all  in  Chicago." 

We  are  one  of  the  pioneers  of  radio.  The  success  of  Metro- 

dyne sets  is  due  to  our  liberal  30  days' free  trial  offer, 
which  gives  you  the  opportunity  of  trying  before  buying. 

METRO  ELECTRIC  COMPANY 
2161-71  N.  California  Ave.   -   Dept.  117  *    Chicago,  Illinois 

Mail  COUPON  Below! 
Let  us  send  you  proof  of 

Metrodyne  quality 
F.  L.Warnock,  Greentown,  Ind. 
rodyne  in  good  shape  and  am  mc 

stations  2,000  miles  away." 
C.  J.Walker,  Mariposa,  Calif.,  writes:  "Received  my  Metro- 

dyne Single  Dial  set  O.  K.  I  believe  that  these  one-dial  seta are  going  to  he  excellent  sellers.  I  had  no  trouble  in  tuning 
in  stations  enough  to  satisfy  anyone,  so  you  will  please  send 

rue  another  set." Roy  Bloch,  San  Francisco,  Calif.,  writes:  "Very  often  we travel  from  New  York  to  the  Hawaiian  Islands  quickly  — 
from  station  to  station  —  by  means  of  the  little  tuning-knob 
winch  operates  the  electrically-lighted  dial.  The  Metrodyne 
Single  Dial  Set  is  much  easier  to  operate  than  any  radio  set 
I've  ever  seen." 
We  will  send  you  hundreds  of  similar  letters  from  own- 

ers who  acclaim  the  Metrodyne  as  the  greatest  radio 
set  in  the  world.  A  postal,  letter  or  the  coupon  brings 
complete  information,  testimonials,  wholesale  prices, 
and  our  liberal  30  days'  free  trial  Otter. 

MAIL  THIS  m&T* COUPON    PP 
or  send  a  postal  or  letter. Get  our 
proposition  before  buying  a  radio. 
Deal  direct  with  manufacturer — 

Save  Money. 

METRO  ELECTRIC  COMPANY 
2161-71  N.  California  Ave.,  Dept.    1X7 

Chicago,  Illinois 
Gentlemen: 

Send  me  full  particulars  about  Metrodyne  6  tube 
and  7  tube  sets  and  your  jo  days'  tree  trial  offer 

Name   

//  you  are  interested  in  AGENT'S  prop-i — i osition,  place  an  "X"  in  the  square  ■>  |   | 
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Upright  Resistor 
Mounting  Issued 

TNTERNATIONAL  Resistance 

J-  Company's  new  type  upright 
resister  mounting  base  illus- 

trated above  will  perhaps  be 
of  interest  to  readers  of  Radio 
Age. 

This  unit  is  made  of  very 
high  test  insulation  moulding 
and  is  designed  to  accommodate 
the  standard  size  fixed  and  grid 
resistor  as  well  as  to  accommo- 

date a  standard  type  of  grid 
condenser. 

It  is  thought  that  an  upright 
mounting  of  this  type  would  be 
of  advantage  to  manufacturers 
and  set  builders  in  the  conser- 

vation of  space  in  assembly. 

Radio  Industry  Does  Not  Care 
for  Czar 

RADIO  manufacturers  through 
their  association  gave  a  def- 

inite "No"  to  the  proposal  that  a 
czar  be  appointed  for  the  radio 
industry  at  a  meeting  recently 
held. 

A.  T.  Haugh,  president  of  the 
association  characterized  recent 

published  reports  of  chaos  in 

broadcasting  as  the  work  of  pub- 
licity seekers  and  expressed  the 

opinion  that  the  situation  is  well 
in  hand. 

The  board  voted  disapproval  of 
international  Radio  Week.  The 

association,  it  was  explained,  will 
no  longer  sponsor  or  support  the 
overseas  radio  tests,  because  of 
poor  results. 

New  West  Coast 
Sales    Company 

ANEW  manufacturers
' agency,  the  Western  States 

Sales  Company,  Inc.,  has  recently 
been  formed  for  the  purpose  of 

actively  and  completely  repre- 
senting manufacturers  on  the 

Pacific  Coast  whose  sales  in  this 

territory  have  heretofore  not 
been  fully  realized. 

The  members  of  the  new  or- 
ganization are:  B.  R.  Hassler, 

president;  George  J.  Lane,  vice- 
president,  and  E.  W.  Kennard, 
secretary  and  treasurer.  Mr. 
Hassler  was  for  the  past  three 
years  general  sales  manager  of 
the  Colin  B.  Kennedy  Corpora- 

tion, St.  Louis,  and  for  two  years 
prior  to  that  time  was  in  charge 

of  the  Kennedy  Corporation's Pacific  Coast  sales. 

Headquarters  of  the  Western 
Sales  Company,  Inc.,  are  at  1632 
South  Los  Angeles  Street,  Los 
Angeles,  California,  with  district 
sales  offices  in  San  Francisco  and 
Seattle. 

Burns  Speaker  Units 

High  Current  Resistor 

Resistors  shown  above,  made 
by  the  Tobe  Deutschmann  Co., 

are  especially  designed  for  op- 
eration with  changeless  charac- 

teristics, capable  of  carrying  a 
larger  current  for  B  eliminators 
where  resistances  are  required 

through  which  the  plates  of  sev- 
eral tubes  will  be  supplied. 

In  the  Tobe  Veritas  Hi-Cur- 
rent Resistor,  designed  and  pro- 

tected by  patent  applications  of 
S.  B.  Allen,  the  resisting  mater- 

ial is  directly  on  the  inside  of 

the  outer  glass  tube,  and  per- 
manently united  with  it. 

TO  produce  a  speaker  unit  which is  capable  of  reaching  the  full 
range  of  the  musical  scale  with  the 
utmost  clarity  and  trueness  has 

been  the  aim  of  all  speaker  manu- 
facturers. It  has  been  the  good 

fortune  of  the  American  Electric 

Company  of  Chicago  to  develop 
such  an  instrument  in  their  Burns 
Hi-Lo  models  shown  above. 

Radio  Shows 

Following    are    some    of    the 
radio  shows  being  held  during  the 
Fall  of  1926  season: 

Los  Angeles,  Calif.,  Fourth 

annual  Radio  Exposition,  Ambas- 
sador Auditorium,  September  3 

to  11,  inclusive. 

New  York,  N.  Y.,  Third  an- 
nual Radio  Show,  Madison 

Square  Garden,  September  13  to 
18,  inclusive. 

Cleveland,  Ohio,  Second  annual 

Radio  Exposition,  Municipal  Au- 
ditorium, September  20  to  26,  in- 

clusive. 

Chicago,  111.,  Allied  Radio  Con- 
gress, Hotel  Sherman,  September 

27  to  October  2,  inclusive. 

Columbus,  Ohio,  Third  annual 
Radio  Show,  Memorial  Hall, 

September  28  to  October  2,  in- 
clusive. 

Youngstown,  Ohio,  First  an- 
nual Radio  Show,  September  30 

to  October  2,  inclusive. 

Chicago,     111.,     Fifth     Annual 
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Radio  Show,  Coliseum,  October 
11  to  17,  inclusive. 

Indianapolis,  Ind.,  Second  an- 
nual Radio  Exposition,  State 

Fair  grounds,  October  25  to  30, 
inclusive. 

Detroit,  Mich.,  Annual  Radio 
Show,  October  25  to  31,  inclusive. 

How  Many  Laughs  Per 
Meter  to  Be  Decided 

HOW  many  laughs  to  the 
wave-length  is  a  poser  to 

be  determined  in  a  microphone 

experiment  conducted  by  Stanley 
Hall  over  KOA,  Denver. 

Can  the  voice,  unaided  by  acro- 
batic antics,  in  itself  produce 

streams  of  chuckles  and  side- 
aching  laughs? 
How  much  of  the  tickling  of 

the  resibilities  of  an  audience  is 
due  to  facial  expresson  in  telling 
a  funny  story?  Is  it  possible 
that  facial  unmuscling  can  be 
brought  into  the  voice  so  that  the 
laugh  will  come  100  per  cent? 
Broadcast  listeners  are  asked  to 
decide. 

Formerly  of  the  Keith  and  Or- 
pheum  circuits,  and  known  from 

coast  to  coast  as  "the  man  of  a 
million  stories,"  Mr.  Hall  is 
chalked  up  for  a  thirty  minute 

novelty  program,  "Wit  and  Hu- 
mor of  the  Age,"  every  Tuesday 

evening  at  8 :30. 
His  program  is  a  cross  section 

of  wise-cracks,  thrusting  merrily 
at  everything  from  evolution  to 
flappers  and  from  Irishmen  to  the 
Einstein  theory,  it  is  said. 

Building  9-Tube  Super  Brings 
Back  Faith  in  This  Receiver 

(Continued  from  page  10) 

volume  knob  up  to  the  point 
where  the  panel  voltmeter  reads 
between  31/2  and  4  volts,  then 
rotate  the  oscillator  dial  (right) 
over  its  scale.  As  you  increase 

capacity  on  the  oscillator  con- 
denser you  will  begin  picking  up 

stations ;  hold  a  given  setting  on 
the  oscillator,  and  turn  the  loop 
dial  to  position  where  signal 
strength  is  at  a  maximum.  If 
further  volume  is  required  turn 
up  volume  control  and  turn  out 
resistance  in  the  modulator 
knob. 

In  tests  at  the  laboratory  us- 
ing the  loop  and  loudspeaker 

made  by  the  Duro  Metal  Prod- 
ucts Co.,  on  other  than  a  Mon- 
day night,  the  results  were  ex- 

ceptionally good.  Local  stations 
were  sidetracked  at  will  and  dis- 

tance considered  excellent  for 

August  secured.  As  a  matter  of 
fact  the  operation  of  this  set  has 
brought  back  some  of  the  good 
opinion  of  supers  which  we  had 
lost  through  the  deluge  of  tuned 
radio  frequency  sets. 
We  will  be  glad  to  receive 

comments  from  our  readers  on 

this  super  and  if  the  interest 
shown  warrants,  further  super 
material  will  be  printed. 

Be  sure  to  get  the  Novem- 
ber number — Full  of  Excellent 

Hookup  Articles. 

Above  is  shown  the  Model  5  receiver  made  by  the  Apex  Electric  Co.,  Chicago,  111. 
It  is  a  five-tube  set,  transformer  coupling,  single  control  with  illuminated  dial. 
It  is  but  one  of  the  many  Apex  models  which  will  be  seen  at  the  Chicago  Radio  Show. 
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From 
Atlantic  to  Pacific 

From 

Canada  to  South  America 

U.S.  Pat.  Off. 

TRANSFORMERS 
Have  Made  Finer  Radio 

Reception  Possible 

inpiHERE  is  no  interference  from 
I  -*■  I  powerful  local  broadcasting  sta- 

tions possible  with  these  units. 
They  can  be  used  under  the 
towers  of  a  super  power  station 
and  they  still  will  assure  selec- 

tion of  broadcast  concerts  at 
choice. 

HEY  combine  tremendous  pow- 
  er  with  a  faithful  tonal  quality 

not  obtainable  with  other  trans- 
formers. 

ITI 

HEY  amplify  the  weakest  sig- 
nals to  the  utmost  loudspeaker 

volume. 

mHEY   are  independent   of  con-   fusion  in  broadcast   conditions. 

■HEY  will  operate  with  all  types 

|of  standard  tubes. 
IHEY  are  all  that  the  most 

(critical  set-builder  could  desire, 
'unsurpassed  for  quality,  clarity 
and    volume. 

No.  H.210  Transformers   $8.00 
No.  H.215  Transformer    8.00 
No.  F.320  Transformer...,    8.00 
No.  L.425  R.F.  Choke..    5.50 
No.  L.430  R.F. Transformer  5.50 

Remember 
The  Name  H.  F.  L. Insist 

On  H.  F.  L.  Units 

HIGH  FREQUENCY 
LABORATORIES 

133  N.  Wells  Street 
Chicago  Illinois 
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recisioru 
Scientific  precision  of  a  high  order 
enters  into  the  manufacture  of 
the  Durham  Metallized  Resistor. 

Noiseless  and  guaranteed  to  main- 
tain the  resistance  marked  on  its 

label. 

10  meg.  to  500  ohms,  from  50c  to  $1.00 

RESISTORS 
INTERNATIONAL    RESISTANCE  CO. 

Dept.  C,  Perry  Bldg.  Philadelphia,  Pa. 

sS'cft 
STORAGE  BATTERIES, 

:atCost/ 
LIMITED 

TIME  OFFER! 
For  a  limited  time  only,  genuine 
World  Storage  Batteries  can  be 
gotten  at  actual  cost.  Every  4 
cent  of  profit  has  been  cut  out 
in  order  to  keep  our  full  factory 
organization  busy  during  the 
slack  season.  Prices  below  are 
lowest  in  history. 
World  Batteries  are  nationally 

known  for  dependable,  long 
wearing  performance.  Solid 
Rubber  Case  prevents  acid 
and  leakage. 

Send  No  Money! 
Just  state  battery  wanted  and  we 
will  ship  same  day  order  is  received, 
by  Express  C.O.D.  subject  to  exam- 

ination on  arrival.  b%  discount  for 
cash  in  fall  with  order.  Send  your 
order  now  and  get  your  World  Bat- 

teries at  actual  manufacturing  cost. 

Subscribe  to  Radio  Age 
$2.50  a  year 

See  and  Hear  Wavelength  With 

Quartz  Crystal  Tube 
(Please  turn  to  page  8) 

and  glass  vessel  are  unimpaired, 
frequency  and  wavelength  of 
the  transmitter  to  which  it  is  ad- 

justed. "Although  the  freqency 
may  be  easily  calculated  from 

the  given  wavelength,"  points 
out  Professor  Giebe,  "there  will 
be  some  uncertainty  in  this  cal- 

culation on  account  of  the  uncer- 
tainty in  respect  of  the  exact 

velocity  of  light.  For  this  rea- 
son, the  exact  frequency  is  stat- 
ed, which  is  independent  from 

the  velocity  of  light.  These 
quartz  resonators,  therefore, 

may  be  better  designed  as  'fre- 
quency standards'.  By  means 

of  indirect  methods  capacities 
and  self-inductions  may  be 
measured  quite  exactly  by 

means  of  these  quartz-resonat- 

ors." 

Plurality  of  Devices 

IF  A  TRANSMITTING  sta- 
tion desires  to  operate  over  a 

slightly  variable  range  of  wave- 
lengths, a  number  of  resonators 

are  used.  In  this  plurality  of 
devices,  the  resonance  of  each  is 

only  slightly  at  variance.  For 

example,  there  may  be  an  ar- 
rangement of  five  resonators, 

adjacent  to  each  other.  The 
middle  resonator  is  tuned  exact- 

ly to  the  desired  wavelength, 
while  the  two  resonators  on  the 
left  and  the  two  on  the  right  of 
the  middle  resonator  are  tuned 

just  a  fraction  higher  and  low- 
er, respectively,  of  the  latter. 

The  sensitive  gas-filled  lamp  is 
placed  above  these  resonators, 

it  serving  a  threefold  purpose — 
indicates  how  to  tune  the  trans- 

mitter; protects  the  resonators 
against  excessive  current;  and 
the  luminous  effect  tells  when 

the  transmitter  is  operating  pre- 
cisely    on     the     desired     wave 

dio"tabora-  length. 

"Since  it  is  practically  impos- 
sible to  ascertain  any  influence 

due  to  variations  of  tempera- 

ture," state  the  inventors  in  ex- 
plaining the  behavior  of  the 

modern  Aladdin  lamp,  "these 
'frequency  standards'  may  be 
regarded  as  being  entirely  in- 

dependent from  the  tempera- 
ture.    The  quartz-resonators  in 

Please  mention  Radio  Age  when  writing  to  advertisers 

2 -Year 
Guarantee 

Bond 
in  Writing 

Jjppwoed and  Listed  a> 
Standard 
by  Leading 
jluthoritiea 

including  Radio 
News    Laborator- 

ies,  Popular   Sci- ence Institute  of 
Standards,  Popu- 

.  Radi Broadcast     Labo- 
ratories, Radio  In 

The  Home,  and 
Lefax, Inc. 

The  Magazine  of  the  Hour 

their  form  as  described,  will  re- 
spond, if  excited  by  a  voltage  as 

low  as  30  volts,  but  only  in  case 
the  exciting  voltage  is  within 

the  limits  of  0.1  per  mille  iden- 
tical with  the  resonance  fre- 

quency of  the  quartz. 
"On  account  of  the  low  ten- 

sion required,  the  strain  im- 
posed upon  the  quartz-body  is 

reduced  to  a  minimum  and  the 
life-time  of  these  resonators  is, 
therefore,  unlimited.  In  case  of 
higher  voltages  the  cell  will  also 

become  luminescent;  this  lumi- 
nescence, however,  is  solely  due 

to  a  glimmering  discharge  be- 
tween the  electrodes.  By  means 

of  an  interposed  oscillatory  cir- 
cuit, which  is  approximately 

tuned  for  the  proper  wave,  it  is 

easy  to  tune  a  transmitting  sta- 
tion exactly  to  the  prescribed 

wavelength.  First,  the  coupling 
is  made  somewhat  more  close 

and  any  preliminary  tuning  is 

made  by  means  of  the  glimmer- 
ing effect.  If  now  the  coupling 

is  made  looser,  the  luminescence 

proper  of  the  quartz  will  be  ob- 
tained, which  takes  place  only 

in  case  the  tuning  is  accurate 
within  a  frequency  limit  less 

than  1  per  mille." 

^Bradk)deakj 
5  THE  PERFECT  GRID  LEAK  "' 

Provides  a  noiseless  range 

of  grid  leak  resistance  from 

4  to  10  megohms.  Assures 
most  efiective  grid 

leak  resistance 
value  for  all  tubes. 

Small  grid  conden- 
ser(0.00025)  is  sep- arate. Metal  parts  j 

nickel  plated.  One  i 
hole  mounting.        J 

^Jsn-Bia^  Ca  \ 
Electric  Controlling  Apparatus  i 

289Greenfield  Avenue        Milwaukee,  Wie.  J 

V.VAV.V.V.'.W.V.W.V.V 



RADIO  AGE  for  October,  1926 The  Magazine  of  the  Hour 47 

INDUCTANCE  UNITS 
The  most  important  factors  in  perfect  set  performance  ! 

AERO  TUNED  RADIO  FREQUENCY  KIT-PRICE  $12.22 
Replace  your  present  inductance  with  this  Aero  Coil  Tuned  Radio  Frequency  Kit. 
It  will  positively  improve  the  performance  of  your  receiver.  Special  patented  Aero 
Coil  construction  eliminates  radio  frequency  losses.  You  will  notice  instantly,  a 
tremendous  improvement  in  volume,  tone  and  selectivity. 

This  kit  consists  of  three  matched  units.  The  antenna  coupler  has  a  variable  pri- 
mary. Uses  .00035  condenser.  Coils  are  uniformly  air  spaced.  No  dope  is  used. 

Consequently  they  tune  into  resonance  on  a  "knife's  edge." 

Eight  page  colored  blue  print,  actual  size  layout  book, 

and  complete  instructions  for  building  the  super-sensi- 
tive 5-tube  AERO-DYNE  RECEIVER.  (Extra  copies,  75c each.) FREE  with  Each  Kit 

.  '  .:  .         "-•--• 
This  is  the  super-sensitive  set  that  has  caused  such  a  sensation  because  of  its  remarkable  per- 

formance and  extreme  selectivity  under  the  most  adverse  conditions.  Tunes  extremely  sharp. 
Brings  in  far  distant  stations  through  heaviest  local  broadcasting.  Remarkable  in  tone.  All  in 

all,  probably  the  most  efficient  5-tube  set  thus  far  perfected.  You  should  build  it.  It's  easy  with the  instructions  we  furnish. 

Aero    Short    Wave    Kit 

Stock  No.  LWT-125 
Completely  Interchangeable 

Adopted  by  experts  and  amateurs.  Range  15  to 
130  meters.  Completely  interchangeable.  In- 

cludes 3  coils  and  base  mounting,  covering  U.  S. 
bands  20,  40  and  80  meters.  Uses  .00014  con- 

denser on  secondary,  and  .00025  on  feedback 
control. 

Price   -   -   $12.50 

Aero   R.    F.    Regenerative   Kit 

One    Radio    Frequency    Coil   and    one    tapped    3- 
circuit   tuner.      Makes   the  world's   most   efficient 
4-tube  set;  uses  .00035   condenser. 
Price     $10.00 

ck  No 

1NT-4 
Increase  range  of  your  short  wave  tuner  by  secur- 

ing coil  No.  4  and  coil  No.  5,  combined  range 
125  to  550  meters.  Both  interchangeable  coils 
fit  the  same  Aero  base  supplied  with  the  short 
wave  kit,  and  uses  the  same  condensers. 

Coil    No.    4 — range    125    to    250 
meters     $4.00 

Coil    No.    5 — range    235    to    550 
meters     4.00 

Aero  Oscillator 

Greatly  improves  the 
performance  of  the  os- 

cillator circuit  of  super- 
heterodynes, uses  .0005 

condenser. 
Price 

$5.50 

genuine 
loss  antenna 

coupler,  with  vari- able primary. 

Uses  .00035  con- 
denser. 

rice       $4.50 
Stock  No.  AX-45 

Aero    Crystal    Coil   or   Wave 

Trap  Unit 

Very  effective  be- cause of  its  ideal 

Aero  Coil  char- 
acteristics. Also  for 

crystal  sets.  Uses 
.00035  condenser. 

Price   $4.00 

Stock  No.  OS-55 Stock  No.  WT-40 

Order  these  coils  from  your  dealer  today 

AERO  PRODUCTS,  INC 
Dept.  106,  1772  Wilson  Ave. 
Pacific  Coast  Representatives:      Henger-Seltzer,  1' 

Chicago,  Illinois 
Wall  St.,  Los  Angeles;  377  Brannan  St.,  San  Francisco 

ition  Radio  Age  when  writing  to  advertisers 
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IHordarsoN 
Power  Amplification 

and 

B — Supply 

From  the  A.  C.  Line 

Force  a  car  up  a  steep  hill  and 
the  engine  knocks.  Force  a 
radio  set  and  the  quality  be- 

comes ragged  and  the  reproduc- 
tion distorted. 

Faithful     reproduction     of    the 
deeper    bass    tones    requires    a 
considerable  expenditure  of  elec- 

trical   energy, — more,    in    fact, 
than   the   vacuum   tube   of   the 
average  receiver  can  handle. 
A    power    amplifier    built    with 
Thordarson     transformers     and 
chokes     uses     larger     capacity 
tubes  and  reproduces  the  heav- 

ier,   more    vibrant    tones    with 
undistorted  quality  and  volume. 

Operates  from  the  light 
circuit    B — supply    for 
entire  receiver.     No  con- 

trols.     Requires  no  ad- 
justment.      Uses  larger 

capacity  tubes. 

TRANSFORMER   R-198    sup- 
plies 25   V.   plate  and  7   1-2  V. 

filament  for  UX  210  tube. 
Price  $12.00 

30  HENRY  CHOKE  R-196, 
70.  M.  A.  capacity  for  filter  cir- 
cuits. 

Price  $5.00 

Thordarson  Electric 
Mfg.  Co. 

500  W .  Huron  S  t. .  Chicago,  111 . 

Transformer Specialists  Since  J895 

WORLD'S  OLDEST  AND  LARGEST EXCLUSIVE  TRANSFORMER  MAKERS 

What  Type  of  Loud  Speaker 
Should  I  Use? 

(Continued  from  page  19) 

covered  by  these  instruments.  If 
there  seems  to  be  any  tendency 
to  blasting  or  rattle,  it  is  well  to 
hear  a  saxophone  or  cornet  solo, 
or  a  soprano  singer.  If  muffling 
of  tone  is  present,  the  speaking 
voice  offers  the  best  chance  of 

comparison.) 
Since  the  lower  tones  are 

present  to  a  certain  degree  while 

we  are  using  the  No.  4H  repro- 
ducer, we  may  assume  that  the 

reproduction  of  music  by  this  set 

is  fairly  even  over  the  entire  mu- 
sical scale,  therefore  we  take  for 

the  next  choice  speaker  No.  2C, 
whose  tonal  reproduction  curve, 
as  we  have  seen,  is  approximately 
a  straight  line.  Upon  connecting 
it  to  the  set,  however,  we  find  the 
resulting  tone  to  be  somewhat 

unpleasant — what  might  be  called 
"rough"  or  "fuzzy" — although 
the  low  tones  are  now  brought 
out  in  their  true  values. 

What  we  need,  then,  is  a  repro- 
ducer giving  practically  straight 

line  response  in  connection  with 
a  mellow  tone.  Checking  over 
our  characteristics,  we  find  that 

loud  speaker  No.  5H  should  "fill 
the  bill,"  and,  sure  enough,  a  trial 
proves  it  to  be  all  that  could  be 
desired. 

As  a  final  word,  it  should  again 

be  stated  that  all  mental  judg- 
ments of  loud  talker  and  receiver 

compatibility  must  be  backed  up 
with  audible  proof  if  the  very 
best  results  are  to  be  obtained. 
The  value  of  being  able  to  form  a 
mental  judgment  is  that  one  is 
enabled  to  come  more  directly  to 
the  selection  of  the  proper 
speaker,  and  is  consequently  less 
liable  to  be  satisfied  with  a  com- 

bination of  set  and  speaker  that 
is  not  wholly  satisfactory  in  the 

belief  that — "radio  can't  be  ex- 
pected to  give  perfect  results, 

anyway."  That  so  many  people 
are  satisfied  with  such  a  weak  ex- 

cuse is  deplorable,  and  is  many 

times  responsible  for  the  condi- 
tion we  often  find  of  musically 

sensitive  people  becoming  dis- 
gusted with  radio.  These  same 

people  would  all  become  enthu- 
siastic fans  if  they  only  had  the 

opportunity  to  hear  really  eu- 
phonius  reproducer  and  receiver 
combinations. 

J\ 
Heavy-Duty 
RADIOHM 

for 

Simple  Control 
of  B  -Battery 
Eliminator 
GET  full  efficiency  from  your "B"  Battery  Eliminator  by 

installing  a  Centralab  Heavy- 
Duty  Radiohm.  Full  resistance 
variation  with  a  single  turn  of 
knob,  allowing  panel  marking 
for  proper  setting  to  provide 
various  voltages.  Tested  and 
approved  by  the  Raytheon 
Laboratories. 

Resistance  remains  perma- 
nent as  adjusted  (no  carbon 

particles  or  discs),  and  remains 
same  for  any  knob  setting  re- 

gardless of  how  often  adjusted. 
Bushing  and  shaft  insulated  to 
withstand  1500  volts.  Its 
smooth  and  noiseless  operation 
will    greatly   improve   your   set. 

t 
$2    at  your    dealer's   or mailed  direct  on  receipt 

of  price. 

Central  Radio  Laboratories 
24  Keefe  Ave.,  Milwaukee,  Wis. 

Makers  of  a  full  line  of  variable  re- 
sistances for  69  manufacturers  of 

leading  standard  sets. 

Gen 
6-Volt 
Storage 

Radio'A"
 

Battery 
.oo 
C.O.D. 

Send  No 

Solid  Rubber  Case  
Money 

an  assurance  BgainBt  acid  and  leakage.  Order  Now.  We 
ship  same  day  — by  express  C.  O.  D.  subject  to  your  exami- 

nation on  arrival.  Extra  Offer:  6  %  discount  for  cash. n  f  ul 
_^       _  ^         ̂     with  order.  ACT  TODAY  I 

World  W0%B,sRYC0- 
STORAGE  BATTERIES  1"9SW'*"h^C'H: 

Most  amazing  battery  value 
ever  offered!  A  genuine  World 
6-VoltRadio"A"  Battery  with 2fi  ampere  capacity  for  only 

Justthe  thing  for  Trickle 

!  W<   " " 

*5 
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Send  for  this  guide  to  Radio 
prices  and  Radio  quality.  All  of 
our  vast  resources  and  radio  experience 
been  utilized  to  assemble  for  you  in  one  gigan- 

tic institution,  the  best  and  newest  things  in  radio. 
The  Randolph  catalog  is  indeed  the  radio  market  place 
the  world  —  a  masterpiece  of  merchandising  that  befits 

house — the  largest  exclusive  radio  mail  order  house  in  the  world." 

What  Our  Catalog  Contains 
Over  2,000  items — from  the  most  beautiful,  fully  equipped  console  model  radio 
set,  down  to  the  smallest  part  or  tool  for  the  set  builder — kits,  parts,  and  supplies  of  every 
conceivable  type  and  style.  All  beautifully  illustrated  and  interestingly  described.  And  to 
give  this  book  added  value,  we  have  included  radio  data  that  makes  it  an  invaluable  text 

book  for  every  lover  of  today's  most  fascinating  and  most  wonderful  achievement — RADIO. 

ift 

Radio  Sets 
In  this  great  radio  market  place  you  will 
find  table  model  sets  and  console  types  with 
built-in  loud  speakers;  the  newest  ampliphonic 
console  sets;  new  Spanish  period  consoles;  five, 
Six,  seven,  and  eight  tube  sets,  with  three  dial, 
two  dial,  and  the  newest  and  most  popular  sin- 

gle simplified  control.  All  sets  are  assembled  in 
beautiful,  genuine  mahogany  and  walnut  cabi- 

nets in  a  choice  of  latest  types  and  designs. 

5  Tube  sets  as  low  as  $24*90 
Latest  1927  Models 

All  Randolph  sets  are  sold  at  amazingly  low 
prices.  No  matter  what  kind  of  set  you  want — 
no  matter  how  little  you  want  to  pay — you  can 
select  YOUR  SET  AT  YOUR  PRICE  from  the 
Randolph  catalog. 

Radio  Kits 
Includes  the  following  well  known  circuits,  de- 

signed and  approved  by  the  world's  foremost 
radio  engineers :  Madison  Moore  Super ;  Victor- 
een  Super;  Silver  Marshal  Six;  Sargent's  In- 
fradyne;  Remler  Super;  Short  Wave  Kits;  9- 
in-Line  Super;  New  Acme  Reflex;  Cockaday; 
Neutrodyne;  Browning-Drake;  all  classes  of 
radio  frequency,  Super  Heterodyne  and  every 
other  approved  popular  circuit. 

Radio  Parts  and 
Supplies 

The  Randolph  catalog  also  contains  a  most 
complete  line  of  "B"  Battery  Eliminators,  in- 

cluding the  famous  Raytheon  Eliminators;  the 
latest  type  of  Loud  Speakers,  Cone  Speakers,  a 

complete  line  of  quality  "A"  power  units  —  in 
fact,  you  will  find  listed  in  this  wonder  book 
every  part  that  goes  into  the  construction  of  a 
radio  set,  or  any  accessories  you  desire,  at  prices 
that  mean  a  substantial  saving  to  yon. 

Free  Radio  Service 
Everyone  has  need  for  radio  service.  The 
average  man  has  no  time  to  keep  up  with  the 
rapid  developments  of  radio.  We  employ  Radio 
Engineers  who  have  made  radio  their  life  work. 
Their  expert  advice  and  helpful  suggestions 
solve  every  radio  problem  of  our  customers. 

Our  Guarantee 
Every  article  in  our  catalog  is  based  on 
careful  laboratory  analyses  and  tests.  We 
guarantee  to  back  up  every  Item  in  our 
catalog  with  our  own  as  well  as  manufac- 

turer's assurance  of  quality. 

WJiyWeSaVeYouMney 
Because  we  handle  radio  exclusively 
and  sell  a  tremendous  volume  of 

everything  in  Radio,  we  can  concen- 
trate our  buying  power  for  the  ben- 

efit of  our  customers. 
Volume  purchases  regulate  prices. 

We  command  rock  bottom  prices  .from 

manufacturers,  and  in  many  cases  we  con- 
tract for  entire  factory  output  of  exclu- 
sive products.  You  will  benefit  by  our 

great  volume  of  purchases  and  sales,  by 
securing  anything  you  may  want  in  radio 
at  a  substantial  saving. 

X 
This  Coupon  Brings  the 
Great  RADIO  Book  FREE 
RANDOLPH  RADIO  CORPORATION 
180  N.  Union  Ave.,  Dept.  16 

Chicago,  Illinois 

Send  me — free — your  84-page,  1927  Radio 
Book. 

YOU  MUST  HAVE  THIS  BOOK 
Space  limitations  here  prevent  our  telling  you  more  about  the  Randolph  Catalog.  Simply 
fill  out  and  mail  the  coupon — or  you  may  send  a  postal  or  letter: — and  this  truly  remarkable  Radio 
book  will  come  to  you  ABSOLUTELY  FREE.    MAIL  THE  COUPON  NOW. 

Randolph  Radio  Corporation 
180  North  Union  Avenue      -      Dept.  16    •      Chicago*  111* 

Name.. 

Street  and  No~ 

R.  F.  D   JBox.. 

I    City. 
State- 



50 RADIO  AGE  for  October,  1926 

Broadcasting  and  the  Navy 
(Continued  from  page  12) 

apparatus,  and  where  the  public 

interest  served  by  the  navy's 
communication  system  permitted 
it,  the  hours  of  work  have  been 

so  arranged  that  the  stations  re- 
main silent,  except  for  emergen- 

cies, between  the  hours  of  7  and 
11  p.  m.,  local  time.  In  special 

cases  it  has  been  possible  to  ar- 
range further  silent  periods. 

There  are  now  about  300  ships 

of  the  navy  using  radio  for  con- 
stant exercise  and  for  the  con- 

duct of  the  navy's  and  the  na- 
tion's business.  Most  of  these 

are  in  a  single  organization,  the 
U.  S.  Fleet,  the  Commander  in 

Chief  of  which  has  recently  re- 
ported that  the  use  of  spark 

transmitters  has  been  reduced  to 

emergencies  only  and  that  the 

ships  are  using  only  the  frequen- 
cies permitted  them  by  the  rec- 

ommendations of  the  Fourth  Na- 
tional Radio  Conference. 

THE  navy  has  vigorously 
pushed  technical  research 

and  development  for  the  improve- 
ment of  the  radio  situation  and 

its  efforts  have  been  crowned 

with  an  appreciable  degree  of 
success.  It  was  the  first  service 
to  follow  the  amateurs  in  the 

development  of  high  frequency 
(short  wave)  communication  on 

a  practical  traffic-handling  basis, 
reducing  necessity  for  use  of 
higher  frequencies  which  cause 
disturbance  to  broadcast  recep- 

tion. It  has  devised  and  applied 

new  methods  of  stabilizing  fre- 
quency adjustment,  of  eliminat- 

ing extraneous  emissions  and  of 
suppressing  harmonics.  It  has 
reduced  interference  to  other 

services  by  reducing  the  time  on 
the  air  to  clear  messages,  through 

development  of  improved  meth- 
ods of  operation  and  the  develop- 

ment of  competition  among  oper- 
ators. 

The  Navy  Department  has  con- 
sistently loaned  a  sympathetic 

ear  to  the  pleas  of  the  broadcast 
listener  and  has  championed  his 

cause  where  possible.  All  com- 
plaints received  from  broadcast 

listeners  have  been  sympathetic- 
ally received,  appropriate  action 

has  been  taken  thereon,  and  in 
countless  cases  naval  personnel 
has    given    direct    assistance    to 

broadcast   listeners   in   overcom- 
ing their  individual  difficulties. 

In  most  foreign  countries  radio 
is  a  government  monopoly,  and 
broadcasting  has  been  retarded 
not  alone  by  what  we  regard  as 

restrictive  legislation  and  de- 
crees, but  by  the  actual  radio  ac- 

tivities of  the  governments  them- 
selves. Broadcasting  in  foreign 

countries  is  not  given  the  exclu- 
sive use  of  the  favorable  band  of 

frequencies  it  enjoys  here,  but 
is  scattered  over  a  wide  band  of 

frequencies  impossible  to  cover 
efficiently  with  a  single,  simply 
constructed  receiver.  In  many 

cases  taxes  are  imposed  on  re- 
ception, and  in  some  cases  recep- 

tion is  limited  to  specified  fre- 
quencies. Some  foreign  govern- 

ments have  opened  new  and  pow- 
erful spark  stations  for  marine 

communication,  and  even  for 
point  to  point  communication 
where  wires  or  cables  are  avail- 

able. Little  or  nothing  has  been 
done  in  most  foreign  countries  to 
reduce  harmonics  and  other  in- 

terfering emissions  from  radio- 
telegraphic  stations  which  were 

already  in  service  when  radio- 
broadcasting began. 

In  the  United  States,  on  the 
other  hand,  not  only  has  the  gov- 

ernment avoided  restriction  on 
broadcasting  as  far  as  possible, 
but  it  has  cleared  a  wide  band  of 

frequencies  for  exclusive  use  of 
the  new  service  and  has  actively 

aided  it  by  removing  its  own  sta- 
tions from  this  band  and  by  re- 

quiring the  removal  of  other 
radiotelegraphic  stations  from 

this  band.  The  navy  has  commis- 
sioned no  new  spark  stations 

since  the  advent  of  broadcasting 

nor  has  it  purchased  or  manufac- 
tured any  spark  or  arc  apparatus 

since  that  time. 

The  navy  is  today  maintaining 
a  world  wide  radio  service  of  con- 

stantly increasing  efficiency,  op- 
erating about  150  transmitters  in 

about  100  stations  on  shore  and 
some  900  transmitters  in  more 
than  300  vessels  at  sea.  It  is  con- 

stantly effecting  improvements 
as  regards  disturbances  created 
to  broadcast  reception,  and 
stands  ready  at  any  time  to  do 
all  within  its  power  to  aid  the 
radiobroadcast  listener,  and  to 
further  the  development  of  what 

it  believes  to  be  the  world's  finest 

The  Magazine  of  the  Hour 

broadcasting  system.  In  return 
it  asks  nothing  beyond  careful 
consideration  of  all  the  facts  and 

fair  play  on  the  part  of  the  broad- 
cast listener  and  the  broadcast  in- dustry. 

B  BATTERY 
ELIMINATOR 

uk]-t';ishionpd  cell-;  in  the  ash  cai 
lew  Roll-O  "B"  Battery  Eliminator  i 
and   forget   battery   troubles   foreve 

Operates  perfectly 
Simple  directions 
to  any  kind  of  set 

Send 

S  ,Ii,J|y 

SEND  YOUR  ORDER  NOW! 
:  blame  your  set  because   run   down 
Batteries   won't  let   it    work   right. 
■  your  Eliminator  NOW.  Former 

S12.9S.  Now  cut  to  S7.95.  Write  name  and 
ss  on  a  piece  of  paper,  pin  a  dollar  bill  to  it. 
nail  it  TODAY.    Pay  postman  balance  (S6.95 

Use 

If: 

deli- 

THE  ROLL-O  RADIO  CO. 
Dept.  8, 

id  Sycamore  Sts.,  Cincinna 

WORLD'S   FINEST 
LOUD  SPEAKER 
A  three-foot  cone 

speaker  —  unit  devel- 
oped by  the  inventor 

of  theTropadyne.  Ea- 
sily assembled,  saving 

80%  of  the  cost. 
Complete  Kit  with 
blue  prints  sold  on 

rigid  money-back 
guarantee  —  shipped 

prepaid  or  C.  O.  D.—  I .y./-  $10.00  \.*.. 
ENGINEERS'    SERVICE    COMPANY 

25  Church  St.  New  York,  N.  Y. 

RADIO  We  want  to  near 

■»**^iw  from  hard-hitting 

radio  dealers  operating  live-wire stores  who  want  to  make  the  best 
jobber  connection  in  America. 

DEALERS 

WANTED 
■Write  today  on  yourletterhead  forbig 
catalog  of  nationally  advertised  lines. 

Ask  for  L  1006 

wakem  &  Mclaughlin,  inc. 
225  E.  ILLINOIS  STREET,  CHICAGO.  ILL. 

FAKE  MONEY  EVENINGS w 
If  I    Let  me  show  you  how  4364  men,  without  ex- 

1   perience  add  $25  to  $75  weekly  to  their  in- 
*  •come  without  giving  up  their  present  position. 

B.Z    FISCHER,  122  W.Auatin  Ave.,  Chicnao.  IU. 

Please  mention  Radio  Age  when  writing  to  advertisers 
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RADIO   FOG    SIGNALS 
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RADIO  to  the  front  again. 
This  time  in  conjunction 

with  the  very  familiar  farm 

lighting  plant,  to  perform  an  in- 
valuable maritime  service  by 

providing  fog  signals,  to  be  sent 
out  from  the  various  lighthouses 
in  the  United  States. 

This  recent  innovation  in  the 

field  of  the  small  power  plant  is 
one  that  is  extremely  important 
and  yet  is  novel  and  unique.  At 
most  of  the  dangerous  points  in 
the  various  navigable  waters  of 
the  United  States,  the  govern- 

ment has  installed  a  safe  and  ac- 
curate plan  for  determining  the 

location  of  the  ships  by  radio  fog 
signals,  operated  by  electrical 
energy,  supplied  by  Westing- 
house  light  and  power  plants. 

In  order  to  insure  against  fail- 
ure of  these  fog  signals  the  type 

chosen  was  a  three  hp.,  four  cycle, 
single  cylinder,  valve  in-head,  air 
cooled  engine,  with  a  rating  of 
l1/^  kw.  and  for  use  on  110  volts. 
It  operates  at  1200  rpm.  on  kero- 

sene or  natural  gas. 

These  light  and  power  plants 
are  now  being  installed  at  such 
points  as  the  Galveston  Jetty,  at 
Galveston,  Texas,  San  Francisco 
Harbor,  Detroit  River  Light- 

house in  Michigan,  Cape  Spencer 
Lighthouse,  Alaska,  Buffalo,  N. 
Y.,  and  others  making  up  a  total 
of  forty-six  in  all. 

Mailing  Lists 
Will  help  you  increase  sales 

)  Send  for  FREE  cataloe  eivlne  coanta 
and  prices  on  thousands  of  classified 

lea  of  your  best  prospective  costom- 
S  Late  andLocaN-Individ- uals.  Professions,  Basine 

,     Guaranteed 
0   by  refund  oi 99% ^each 

-GouldCo.nSt.Lotiis 

Bradkpohm-E PERFECT  VALUABLE  RESISTOR 

for  B-Eliminators 

Bradleyohm-E  is  a  new 
and  enlarged  Bradley- 
ohm  designed  espe- 

cially for  B-Eliminator 
Voltage  Control.  The 
extra  long  columns  of 
scientifically- treated 
graphite  discs  insure 
perfect  voltage  control 
over  a  wide  range.  It 
is  made  in  several 

ranges  for  various  B- 
Eliminator  circuits. 

Bradlejauut-A PERFECT  FIXED  RESISTOR. 

€ 
Bradleyunit-A  is  a 
solid  molded  resistor 
for  radio  circuits.  It 

is  molded  and  heat- 
treated  under  high 
pressure,  making  it 

impervious  to  mois- 
ture. The  silver- 

capped  ends  can  be 
soldered  without 

affecting  the  calibra- 
tion of  the  Bradley- 

unit. 

Are  You  Building 
a  B-Eliminator? 

TF  so,  follow  the  example  of 
■*■  leading  radio  engineers  and 

use  the  Bradleyohm-E  and  Brad- 
leyunit-A for  your  voltage  con- 

trol 

Most  of  the  well-known  factory 
built  B -Eliminators  are  equip- 

ped with  Bradleyohms  as  stand- 
ard equipment.  Surely,  no  better 

recommendation  of  the  relia- 

bility and  stability  of  the  Brad- 
leyohm  can  be  asked. 

Build  permanent  performance 
and  high  efficiency  into  your 
B-Eliminator  by  asking  your 

dealer  for  Bradleyohm-E  and 
Bradleyunit-A  for  your  circuit. 

^jyign-Bradl^  Co. 289  Greenfield  Ave.,    MILWAUKEE,  WIS. 

~S 

Use 

^Den-Bradley' Perfect  Radio  Devices 
Please  mention  Radio  Age  when  writing  to  advertisers 
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V  COLISEUM-CHICAGO 
October  11  to  17  inclusive,  1926 

PRESENTED  BY 

RADIOMANUFACTURERS'SHOWASSOCIATION U.J.HERRMANN         127  N.  Dearborn  St.,  Chicago        G.  CLAYTON  IRWIN,  JR. 
[Managing  Director        1 800  Times  Bldg.,  New  York  City  General  Manager 

'The  World's  Foremost  Radio 

Expositions" 'Greatest,  Newest  Developments  Shown  in  Radio" 

Silent 
f'B"  Power  -witlv 
f  World  Radio  Storage  "B"  Battery  \ 

Pays  for   Itself 
Dependable.  Quiet"B"power,  clear  withoofhum." Economy  you  have  never  before  thought  possible. 
Convenience  Outstanding  performance.  Recharged 
foralmost  nothing.  Solid  rubber  case  insures  against 
leakage  or  acid.  Extra  heavy  glass  jars.  Heavy  rug- 

ged plates.   Approved  and  listed  as  standard  by  Fop. 
Radio  Laboraf.    r  e   .    P<ro.    Sd.   Inat.  Standards.    Radio 
Lefax,  Inc..  an  i  of 

Extra  Offer: 

wanted  and  we 
day  order  is  received.  Pay  expressman  after  examl   
per  cent  discount  for  cash  with  order.  Send  your  order  today— NOW  I 

WORLD  BATTERY  COMPANY 
1219  So.  Wabash  Ave.         Dept.  81         Chicago,  111. 

Makers  of  the  Famous  World  Radio  "  A"  Storage  Battery  _  __ 
Prices:  6-volt,  100  Amp.  S10.50:J20  Amp. 

Solid  Rubber  Caj 

World 
STORAGE  BATTERIES 

t  yonr   Radio   Dials  for 
e  new  K'mO-watt  World -.r:iKC  i-'  ittery  Station, 
SBC.     Chicago.     Always 

^^FAr^W6N^WJS>KHJ~KG0^KFAF^\A0Y^Kf5g 

TUNEINi 
for  Big  / 
profits: 

Dealers  jnmp  at  this  live  line  of  radios  and  accessories. 
including  Bremer  Tully.  Balkite,  All  American,  G.  E. 

Trjngar,  Thorola,  Majestic,  Utah,  R.  C.  A. Tubes,  nationally 
advertised  parts,  batteries,  chargers  etc.  Send  for  catalog 
and  attractive  dealer's  proposition.  Exclusive  territories  to 
responsible  dealers.  Wholesale  only.  Quick  sales  and  splen- 

did profits  assured.    Don't  pass  this  up.    Write  today. 
NEW  ENGLAND  MILLS  COMPANY 
Distributor*  of  Nationally  Advertised  Radio  Linos 

Dept.  91  j  85S  Washington  Blvd.         Chicago,  III. 

New  Surface  Finish 

ANOUNCEMENT  has  just been  made  of  a  new  finish 

known  as  "crackle  surface" 
which  may  now  be  had  on  hard 
rubber  panels,  made  by  the 
American  Hard  Rubber  Co.  This 
surface  somewhat  resembles  a 

coarse  grain,  high  grade  leather. 
The  surface  can  be  engraved  as 
is  the  case  with  a  smooth  finish 

panel  yet  it  does  not  show  ordi- 
nary scratches  or  finger  marks. 

The  back  of  the  panel  is  pol- 
ished as  usual  so  a  choice  of 

either  side  is  available.  It  is 
made  in  the  standard  sizes. 

Small  Joins  Verges 

PAUL  SMALL,  one  of  Amer- 
ica's most  popular  radio  fa- 
vorites, formerly  of  Little  & 

Small,  the  Radio  Troubadours, 
and  writer  of  several  song  hits 
of  the  day,  has  joined  Joe 
Verges  in  a  new  harmony  team, 
making  their  first  radio  appear- 

ance at  WQJ  recently. 

POLK'S  REFERENCE  BOOK 
FOR   DIRECT   MAIL   ADVERTISERS 
Showj  how  to  Increase  your  business  by 

the  use  of  Direct  Mall  Advertising.  60  pages 
full  of  vital  business  facts  and  figures.  Who, 
where  and  how  many  prospects  you  have. 
Over  8,000  lines  of  business  covered. 

Write  for  your  FREE  copy. 

R  L,  POLK  &  CO.,  Detroit,  Mich. 
599  POLK    DIRECTORY    BUILDING 

'      Brmchej   In   principal   cities  of  U.    S. 

MARVELOUS  NEW  AUDIO 

TRANSFORMER  adds  a  mu- 
sical quality  to  any  set  far  be- 
yond anything  you  ever  heard 

before.  KARAS  HARMONIK 
Amplifies  low.  middle  and  high 
tones — all  to  the  same  big  vol- 

ume, thus  eliminating  distor- 
tion. Brings  out  the  vital  har- monics and  overtones  of  music. 

Price  $7.00.  Write 
Ktras  Electric  Co.,  Depl.  1097,  4012  N.  Rockwell  Si.,  Chicago 

Please  mention  Radio  Age  when  writing  to  advertisers 
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WGN  Moves  Into  New  Studios 

IN  PREPARATION  for  the 

unusual  program  of  enter- 
tainment and  public  service 

it  is  planning  for  the  winter, 
WGN,  Chicago,  moved  recently 
into  its  recently  completed  stu- 

dios and  control  room  on  the 
twelfth  floor  of  the  Drake  hotel. 

Products  of  one  of  the  finest 

engineering  organizations  pos- 
sessed by  any  radio  station,  the 

new  studios  and  control  room 

have  been  specially  designed 
and  constructed  to  meet  the  var- 

ious needs  of  the  swiftly  moving 
day  and  night  schedule  of  WGN. 
The  present  studio  facilities  have 
been  taxed  to  the  utmost,  and 

when  the  enormous  program  de- 
veloped for  the  fall  and  winter 

months  came  under  consider- 
ation, the  station  officials  realized 

they  were  inadequate  and  plans 
were  at  once  drawn  for  new 
studios  and  a  control  room  that 
would  be  the  last  word  in  radio 
engineering. 

The  new  control  room  is  a  mar- 

vel of  its  kind.  Four  huge  pan- 
els, designed  under  the  direction 

of  Chief  Engineer  Carl  Meyers, 
and  constructed  by  Assistant  En- 

gineer George  Leverett  and  his 
staff,  have  numerous  unique  fea- 

tures in  addition  to  being  modern 
in  every  respect.  Chief  among 

these  is  the  "mixer  panel,"  per- 
mitting simultaneous  broadcast- 

ing from  twelve  microphones. 
This  panel  will  be  used  for  pro- 

ductions and  features  where  un- 

usual blending  of  music  is  neces- 
sary. 

JSTo  Jsfbises! 
Tones  clearer,  voices  more  distinct,  and 
volume  greater  with — AMPERITE.  No  mov- 

ing parts.  It  brings  the  utmost  out  of  each 
individual  tube.  Specified  in  all  popular 
construction  sets.  Price  $1.10. 

^Z&diall  (Company 
Dept.  R.A.-10,  SO  Franklin  Street,  New  York  City 

Vhe  "SELF-ADJUSTING"/^/^ 

^CHELSEA  ̂  
IruphonicSix Easily  one  of  the  real  sensations  of  the  year,  the 

Chelsea  Truphonic  Six  must,  be  seen  and  heard  to  be 

appreciated.  Built  by  one  of  the  oldest  radio  manu' 
facturers,  noted  the  world  over  for  its  reliable  products,  this 
Chelsea  receiver  incorporates  the  new  truphonic  circuit,  called 
the  greatest  radio  contribution  of  the  season.  The  circuit  is  fully 
shielded.  Since  a  power  tube  may  be  used  in  the  last  stage, 
tremendous  amplification  and  a  tone  stability  wholly  new  is  now 
obtained. 

cAsk  Your  Dealer  To  'Demonstrate  This  Remarkable  'Value 
Or  Write  Us  direct 

CHELSEA  RADIO  CO.,  Chelsea,  Mass. 
Other  Chelsea  Sets  $26.00  and  $50.00 — each  a  leader  in  its  class. 

Send  for  details. 

Temperature  Affects 
Signal  Strength 

THAT  temperature  influences 
the  strength  of  radio  signals 

is  the  conclusion  reached  by  L. 
W.  Austin  and  Miss  Wymore  of 

the  Bureau  of  Standards,  De- 
partment of  Commerce.  This 

work  is  a  part  of  the  program 
of  the  International  Union  of 
Scientific  Radio  Telegraphy, 

adopted  at  Brussels  in  1922  and 
carried  on  in  the  various  coun- 

tries belonging  to  the  Union. 

Two  years  ago  Dr.  Austin 
described  a  decided  increase  in 

the  signals  received  at  Wash- 
ington from  the  Radio  Corpora- 

tion trans-Atlantic  stations  at 
Tuckerton  and  New  Brunswick, 
N.  J.,  during  the  passage  of 
severe  cold  waves  over  the 
eastern  states.  Further  study 
now  indicates  that  whenever 
the  temperature  rises  along  the 
signal  path  there  is  a  tendency 
for  the  signal  to  drop ;  and  con- 

versely, a  falling  temperature 
produces  a  stronger  signal. 

Please  mention  Radio  Age  when  writing  to  advertisers 
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KDKA 
KDLR 
KDYL 
KFAB 
KFAD 
KFAF 
KFAU 
KFBB 
KFBC 
KFBK 
KFBL 
KFBS 
KFBU 
KFCB 
KFDD 
KFDM 
KFDX 
KFDY 
KFDZ 
KFEC 
KFEL 
KFEQ 
KFEY 

KFFP^ KFGO 
KFH 
KFHA 
KFHL 
KFI 
KFIF 
KFIO 
KFIQ 
KFIU 
KFIZ 
KFJB 
KFJC 
KFJF 
KFJI 
KFJM 
KFJR 
KFJY 
KFJZ 
KFKA 
KFKU 
KFKX 
KFKZ 
KFLR 
KFLU 
KFLV 
KFLX 
KICK 
KFMR 
KFMX 
KFNF 
KFOA 
KFOB 
KFON 
KFOO 
KFOR 
KFOT 
KFOX 
KFOY 
KFPL 
KFPM 
KFPR 
KFPW 
KFPY 
KFOA 
KFOB 
KFOD 
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Correct  List  of  Broadcast  Stations 
Westinghouse  Electric  &  Mfg.  Co._.EastPittsburgh,  Pa.  309 
Radio  Electric  Co   Devils  Lake,  N.  D.  231 
Newhouse  Hotel   Salt  Lake  City,  Utah  246 
Nebraska  Buick  Auto  Co   Lincoln,  Neb.  341 
McArthur  Bros.  Mercantile  Co...     Phoenix,  Ariz.  273 
A.  E.  Fowler     _.._San  Jose,  Calif.  217 
Independent  School  Dist     Boise,  Idaho  280 
F.  A.  Buttrey  &  Co.       Havre,  Mont.  275 
W.  K.  Azbill       San  Diego,  Calif.  216 

Kimball-Upson  Co   Sacramento,  Calif.  248 
Leese  Bros   Everett,  Wash.  224 
School  District  No.  One         Trinidad,  Colo.  238 
St.  Mathews  Cathedral   Laramie,  Wyo.  375 
Nielson  Radio  Supply  Co   Phoenix,  Ariz.  238 
St.  Michaels  Cathedral   Boise,  Idaho  275 
Magnolia  Petroleum  Co   Beaumont,  Texas  316 
First  Baptist  Church       Shreveport,  La.  250 
South  Dakota  State  College     Brookings,  S.  D.  306 
Harry  O.  Iverson..     Minneapolis,  Minn.  231 
Meier  &  Frank  Co       Portland,  Ore.  248 

Eugene  P.  O'Fallon,  Inc   Denver,  Colo.  254 
J.  L.  Scroggin   Oak,  Neb.  268 
Bunker  Hill  &  Sullivan  Min.  &  Con.  Co.-Kellogg,  Idaho  233 
First  Baptist  Church   Moberly,  Mo.  242 
Crary  Hardware  Co   Boone,  Iowa  226 
Hotel  Lassen   Wichita,  Kans.  268 
Western  State  College  of  Colo   Gunnison,  Colo.  252 
Penn.  College   Oskaloosa,  Iowa  240 
E.  C.  Anthony,  Inc   :   Los  Angeles,  Calif.  468 
Benson  Polytechnic  Institute   Portland,  Ore.  248 
North  Central  High  School   Spokane,  Wash.  265 
First  Methodist  Church...   .._     Yakima,  Wash.  250 
Alaska  Electric  Light  &  Power  Co     Juneau,  Alaska  226 
Daily  Commonwealth     Fond  du  Lac,  Wis.  273 
Marshall  Electrical  Co   Marshalltown,  Iowa  248 

-R.  B.  Fegan  (Episcopal  Church).. ..Junction  City,  Kans.  219 
National  Radio  Manf.  Co   Oklahoma  City,  Okla.  261 
E.  E.  Marsh..       _... Astoria,  Ore.  246 
University  of  North  Dakota     Grand  Forks,  N.  D.    278 
Ashley  C.  Dixon  &  Son   Portland,  Ore.  263 

Tunwall  Radio  Co   Fort  Dodge,  Iowa  246 
W.  E.  Branch.     ..._       Ft.  Worth,  Tex.  254 
Colo.  State  Teachers  College....     Greeley,  Colo.  273 
The  University  of  Kansas     -...Lawrence,  Kans. 275 
Westinghouse  Elec.  &  Mfg.  Co..     Hastings,  Neb.  288 
Chamber  of  Commerce     Kirkville,  Mo.  226 

University  of   New   Mexico   Albuquerque,  N.  M.  254 
San  Benito  Radio  Club— _     San  Benito,  Texas  236 
Swedish  Evangelical  Church   Rockford,  111.  229 
George  Roy  Clough       Galveston,  Texas  240 
Atlantic   Automobile   Co         Anita,    la.  273 
Morningside  College..       _...Sioux  City,  Iowa  261 
Carleton  College       Northfield,  Minn.  337 
Henry  Field  Seed  Co     Shenandoah,  Iowa  461 
Rhodes  Department  Store     Seattle,  Wash.  454 
Chamber  of  Commerce     Burlingame,  Calif.  226 
Echophone  Radio  Shop..._     Long  Beach,  Calif.  233 

Latter  Day  Saints'  University   Salt  Lake  City,  Utah  236 
David  City  Tire  &  Electric  Co....   David  City,  Neb.  226 
College  Hill  Radio  Club     Wichita,  Kans.  231 
Board  of  Education,  Tech.  High  School.. ..Omaha,  Nebr.  248 
Beacon  Radio  Service     St.  Paul,  Minn.  252 
C.  C.  Baxter....     Dublin,  Texas  252 
The  New  Furniture  Co   _._   _... Greenville,  Texas  242 
Los  Angeles  County  Forestry  Dept...Los  Angeles,  Calif.  231 
St.  Johns  M.  E.  Church   Carterville,  Mo.  258 
Symons  Investment  Co   Spokane,  Wash.  273 
The  Principia...       _     St.  Louis,  Mo.  261 
The  Searchlight  Publishing  Co   Fort  Worth,  Texas  263 
Chovin  Supply  Co     _   Anchorage,  Alaska  227 

KFQP   G.  S.  Carson,  Jr     Iowa  City,  la.  224 
KFQU  W.  Riker...     Holy  City,  Calif.  231 
KFQW  C.  F.  Knierim       ._   North  Bend,  Wash.  216 
KFQZ   Taft  Products  Co   Hollywood,  Calif.  225 
KFRB    Hall  Bros         ..Beeville,  Texas  248 

KFRC    City  of  Paris  Dry  Goo- Is  Co..   _...San  Francisco,  Calif.   268 
KFRU  Stephens  College       Columbia,  Mo.  500 
KFRW  Western  Broadcasting  Corp.....   _   ..Olyrrpia,  Wash.  219 
KFSD    Airfan  Radio  Corp       San  Diego,  Calif.  246 
KFSG    Echo  Park  Evan.  Assn   Los  Angeles,  Calif.  275 
KFUL    Thomas  Groggan  &  Bros.  Music  Co.. ...Galveston,  Texas  258 
KFUM  W.  D.  Corley,   Colorado  Springs,  Colo.  239 
KFUO   Concordia  Seminary       _—   _...St.  Louis,  Mo.  545 
KFUP    Fitzsimmons  General  Hospital     ...Denver,  Colo.  234 
KFUR   Peery  Bldg.  Co     Ogden,  Utah  224 
KFUS    Louis  L.  Sherman   Oakland,  Calif.  256 

KFUT   University  of  Utah...       ___.Salt  Lake  City,  Utah  261 
KFUU   Colburn  Radio  Labs   Oakland,   Calif.  220 
KFVD    McWhinnie  Electric  Co     San  Pedro,  Calif.  205 
KFVE    Benson  Broadcasting  Corp     St.  Louis,  Mo.  240 
KFVG   First  M.  E.  Church     ....Independence,  Kans.  236 

KFVI     Headquarters  Troop,  56th  Cavalry.   ..Houston,  Texas  240 
KFVN    Carl  E.  Bagley       Fairmont,  Minn.  227 
KFVS    Hirsch  Battery  and  Radio  Co.....Cape  Girardeau,  Mo.  224 
KFVY    Radio  Supply  Co   Albuquerque,  N.  M.  250 
KFWB  Warner  Bros     Hollywood,  Calif.  252 
KFWC  L.  E.  Wall         San  Bernardino,  Calif.  211 
KFWF  St.  Louis  Truth  Center     St.  Louis,  Mo.  214 

KFWH  F.  Wellington  Morse,  Jr   _.._   _...Eureka,  Calif.  254 
KFWI    Radio  Entertainments,  Inc. ..South  San  Francisco,  Calif.  226 
KFWM  Oakland  Educational  Society     Oakland,  Calif.  207 
KFWO  Lawrence  Mott......         Avalon,  Calif.  211 

KFWU  Louisiana  College     Pineville,   La.  238 
KFWV  Wilbur  Jerman     ..Portland,    Ore.  213 
KFXB   Bertram  O.  Heller     Big  Bear  Lake,  Calif.  203 
KFXD  Service  Radio  Co       Logan,  Utah  205 

KFXF    Pike's  Peak  Broadcasting  Co...Colorado  Springs,  Colo.  250 
KFXH  Bledsoe  Radio  Company   ..El  Paso,  Texas  242 
KFXJ    Mt.  States  Radio  Dist.  Inc   .....Denver,  Colo.  216 

KFXR  Classen  Film  Finishing  Co   .Oklahoma  City,  Okla.  214 

KFXY  Mary  M.  Costigan     ...Flagstaff,  Ariz.  205 

KFYF   Carl's  Radio  Den       Oxnard,  Calif.  205 
KFYJ    Chronicle  Publishing  Co...       Houston,  Texas  238 

KFYO   Buchanan-Vaughan    Co     Texarkana,    Tex.  210 
KFYR  Hoskens-Meyers,  Inc....     Bismarck,  N.  Dak.  248 
KGAR  Tucson   Citizen..     Tuscon,   Ariz.  244 

RGBS   A.    C.    Dailey     Seattle,    Wash.  210 
KGBU  R.  R.  Thornton         Ketchikan,  Alaska  229 
KGBW  Martin    Brothenon     Joplin,    Mo.  283 

KGBX  J.  A.  Abercrombic         St.  Joseph,  Mo.  348 
KGBY  Albert  C.  Dunning.       Shelby,  Nebr.  203 
KGBZ   Federal  Livestock  Remedy  Co   York,  Nebr.  331 
KGCA  C.   W.  Greenley...       Decorah,   Iowa  280 
KGCB  Wallace  Radio  Institute     ..Oklahoma,  Okla.  331 
KGCG  Moore    Motor    Co       Newark,    Ark.  234 
KGCI    International  Radio  Co.,   San  Antonio,    Texas  240 

KGCH  Wayne    Hospital       Wayne,    Nebr.  450 
KGO      General  Electric  Co       .Oakland,  Calif.  361 

KGTT  Glad  Tidings  Tabernacle   San  Francisco,  Calif.  207 
KGU      Marion  A.  Mulrony.       Honolulu,  Hawaii  270 
KGW     Portland  Morning  Oregonian     Portland,  Oreg.  491 
KGY     St.  Martins  College     Lacy,  Wash.  278 
KHJ       Times-Mirror  Co         Los  Angeles,  Calif.  405 
KHO      Louis  Wasmer..._   _       ...Seattle,  Wash.  394 
KJBS     J.  Brunton.&Sons     San  Francisco,  Calif.  220 
KJR       Northwest  Radio  Service  Co   .Seattle,  Wash.  384 

KLDS    Reorganized    Church   .....Independence,    Mo.  441 
KLS       Warner  Brothers  Radio  Supplies  Co   Oakland,  Calif.   250 
KLX      Tribune  Publishing  Co     Oakland,  Calif.  508 
KLZ       Reynolds  Radio  Co   _.._,„   Denver,  Colo.  266 
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Effect  of  Northern  Lights 
on  Radio  Described 

TO  what  extent  Northern  lights 
affect  radio  reception  in  the 

Arctic  circle  is  outlined  in  a  de- 
tailed report  delivered  today  to 

Denver's  General  Electric  broad- 
casting station,  KOA. 

The  communication  was  writ- 
ten by  Sgt.  Frank  A.  Barnes  of 

the  Royal  Northwest  Mounted 

police,  Coronation  gulf,  North- 
west territories,  and  was  seven 

months  on  the  way. 

"As  the  green  and  gold  lights 

sweep  across  the  blackened  sky- 
there  is  a  corresponding  rise  and 

fall  in  radio  reception,"  writes 
Sergeant  Barnes.  "An  unusually 
brilliant  flash  of  flaming  red  and 
yellow  lights  puts  the  instrument 

out  of  commission." 
Sergeant  Barnes  aso  noted 

that  howling  blizzards  and  icy, 
stormy  weather  and  the  sunless 
months  of  November,  December 

and  January  afford  the  best  re- 
ception. 

"No  stations  are  received  in 
daylight,  but  particularly  good 
results  are  obtained  during  the 
second  and  third  quarters  of  the 

moon,"  Sergeant  Barnes  explains. 
"Some  nights  we  receive  all 

over  the  United  States;  other 
nights,  all  eastern  stations  or  all 

western,"  the  letter  continues. 
"Stationed  on  the  frozen  outposts 
of  the  earth,  radio  is  our  only 

contact  with  a  white  man's  world. 
"Your  programs  come  over  to 

us  most  clearly  and  frequently. 
In  four  months,  we  have  listened 
to  your  programs  exactly  ninety 

times." 

AlB  Battery jQ 
ChargerONtirA SATISFACTION  GUARANTEED 

Charges  any  type  of 
storage  A  or  B  battery, 
using  a  few  cents  worth 
of  ordinary  house  cur- 

rent, either  alternating 
or  direct.  Cannot  injure 
battery.  Complete 
directions  enclosed. 
Anyone  can  operate. 

No  expensive  "extras" to  buy.  Why  pay 
$10.00  to  $15.00  for  a  charger  when  you 
can  get  this  splendid  GUARANTEED  R.  B. 
Charger  by  mailing  us  two  dollars  (bills,  money, 
order,  check  or  stamps)  plus  ten  cents  in  stamps  or 
coin  to  pay  mailing  costs.  Charger  will  be  sent 
postpaid.  If  you  are  not  satisfied,  return  within 
five  days  and  we  will  refund  your  money.  Order 
at  once— TODAY. 

R.  B.  SPECIALTY  COMPANY 
Dept.  XI,  308  East  Third  St.,  Ci 

The  Magazine  of  the  Hour 55 

135-A  Tip-Jack  Voltmeter 
(7^  and  150  Volts) 

Send  for 
Circular 
No.  1015 

Describing 
The 

New  Jewell 

Tip- Jack 
Voltmeter 

Owners  of  the  newer  sets  in  which  manufacturers  have  installed 

two  tip-jacks  on  the  panel,  should  write  to  us  for  circular  No. 

1015.  The  new  Jewell  tip-jack  voltmeter  not  only  has  two  ad- 
justable prods,  to  fit  varying  horizontal  spacing  of  these  jacks,  but 

the  back  plate  can  be  rotated  to  fit  sets  having  pin-jacks  placed 
vertical,  one  above  the  other.  It  has  a  high  resistance  movement 
and  is  of  the  highest  quality. 

All  tubes  have  a  rated  voltage.  Don't  burn  them  too  high  or too  low. 

Jewell  Electrical  Instrument  Co. 
1650  Walnut  St.,  Chicago 

"26  Years  Making  Good  I nstruments" 

/tlMes     , 
thelrickl ** 

The  Cushion  Base  tube  is 
a  Van  Home  development 
manufactured  only  by  the 
Van  Home  Company  un- 

der patents  pending  to  J. 
S.  Van  Home.  A  variety 
of  tube  types  in  both  the 
Van  Home  Selected  and 

Certified  brands  are  man- 
ufactured, all  of  which  are 

unconditionally  guaran- 
teed. 

say  those 
who  use 
the  Cushion 
Base  Tube. 

The  rubber  cushion  absorbs 
vibration   and  eliminates 

microphonic  noises 

THEIR  use  in  your  set  will  elimi- nate microphonic  trouble — will 
smooth  out  reception — and  give  that 
fullness  and  clearness  of  tone  that  you 
have  always  desired. 

Put  a  set  of  Cushion  Base  tubes  in 

your  set  and  note  what  an  improve- 
ment the  soft  sponge  rubber  cushion 

makes. 

Order  a  set  from  your  dealer  today. 

THE  VAN  HORNE  COMPANY,  Inc. 
92  Center  Street,  FRANKLIN,  OHIO 

iti,  Ohio 
Please  me ition  Radio  Age  when  writing  to  advertisers 
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KMA     May  Seed  &  Nursery  Co   Shenandoah,  Iowa  461 
KMJ      Fresno  Bee   Fresno,  Calif.  234 
KMMJ  M.  M.  Johnson  Co   Clay  Center,  Nebr.  229 
KMO     Love  Electric  Co     Tacoraa,  Wash.  250 
KMOX  Voice  of  St.  Louis   St.  Louis,  Mo.  280 

KMTR  Turner  Radio  Corp     Los  Angeles,  Calif.  238 
KNRC  C.  B.  Juneau.   Los  Angeles,  Calif.  208 
KNX     Los  Angeles  Evening  Express   Los  Angeles,  Calif.  337 
KOA      General  Electric  Co   Denver,  Colo.  322 

KOAC  Oregon  Agricultural  College   Corvallis,  Oreg.  280 
KOB      N.  Mex.  College  Ag.  &  Me.  Arts...State  College.N.  Mex.  349 
KOCH  Central  High  SchooL   Omaha,  Neb.  258 
KOCW  Oklahoma  College  for  Women   Chickasha,  Okla.  252 
KOIL    Monarch  Manufacturing  Co   Council  Bluffs,  Iowa  278 
KOIN    Inc   Sylvan,  Ore  319 
KOMO  Bert  F.  Fisher.   Seattle,  Wash.  306 
KOWW  Blue  Mt.  Radio  Assn   Walla  Walla,  Wash.  285 
KPO      Hale  Bros   San  Francisco,  Calif.  428 

KPPC    Pasadena  Presbyterian  Church   Pasadena,  Calif.  229 
KPRC   Houston  Post  Dispatch   Houston,  Texas  297 

KPSN   Star-News  Publishing  Co   Pasadena,  Calif.  316 
KQV      Doubleday-Hill  Electric  Co   Pittsburgh,  Pa.  275 
KQW     Charles  D.  Herrold   San  Jose,  Calif.  333 
KRE      Berkeley  Daily  Gazette   Berkeley,  Calif.  256 
KSAG   Kansas  State  Agricultural  College.— Manhattan,  Kans.  341 
KSD      Pulitzer  Printing  Co   St.  Louis,  Mo.  545 
KSL       Radio  Service  Corp.  of  Utah   Salt  Lake  City,  Utah  300 
KSMR  Santa  Maria  Valley  Railroad  Co   Santa  Maria,  Calif.  210 
KSO      A.  A.  Berry  Seed  Co   .Clarinda,  Iowa  242 
KTAB  Associated  Broadcasters   Oakland,  Calif.  303 
KTBI     Bible  Institute   Los  Angeles,  Calif.  294 
KTBR   M.  E.  Brown   Portland,  Ore.  263 
KTHS   New  Arlington  Hotel  Co   Hot  Springs,  Ark.  375 
KTNT  N.  Baker     .....Muscatine,  Iowa  333 
KTUE    Uhalt  Electric  Co   Houston,  Texas  265 
KTW     First  Presbyterian  Church   Seattle,  Wash.  454 
KUOA  University  of  Arkansas   Fayetteville,  Ark.  300 
KUOM.State  University  of  Montana   Missoula,  Mont.  244 
KUSD   University  of  South  Dakota   Vermillion,  S.  D.  278 
KUT      University  of  Texas   Austin,  Texas  231 
KVOO  The  Voice  of  Oklahoma.     -..Bristow,  Okla.  375 
KWCR  H.  F.  Paar   Cedar  Rapids,  Iowa  278 
KWG     Portable  Wireless  Telephone  Co...._   Stockton,  Calif.  248 
KWKC  Wilson  Duncan  Studios   Kansas  City,  Mo.  236 
KWKH  Henderson  Iron  Works   Shreveport,  La.  312 
KWSC  State  College   Pullman,  Wash.  349 
KWUGWestern  Union  College   Le  Mars,  Iowa  252 
KWWG  City  of  Brownsville   Brownsville,  Texas  278 

KYW     Westinghouse  Electric  &  Mfg.  Co   Chicago,  111.'  535 
KZIB     I.  Beck     Manila,  P.   I.  250 

KZKZ   Electrical  Supply  Co   Manila,  P.  I.  270 
KZM     Preston  D.  Allen..     Oakland,  Calif.  240 
KZRQ  Far  Eastern  Radio   Manila,  P.  I.  222 
KZUY  F.  J.  Elser.   Manila,  P.  I.  360 
NAA      U.  S.  Navy  Dept     Arlington,  Va.  434 
WAAD  Ohio  Mechanics  Institute   Cincinnati,  Ohio  258 

WAAF  Chicago  Daily  Drovers  Journal   Chicago,  111.  278 
WAAW  Omaha  Grain  Exchange   Omaha,  Nebr.  278 
WABB  Harrisburg  Radio  Co       Harrisburg,  Pa.  204 
VVABC  Asheville  Battery  Co.,  Inc   Asheville,  N.  C.  254 
WABI    1st  Univeralist  Church   Bangor,  Me.  240 
WABO  Lake  Avenue  Baptist  Church   Rochester,  N.  Y.  278 
WABQ  Haverford  College,  Radio  Club   Haverford,  Pa.  261 
WABR  Scott  High  School     Toledo,  Ohio  263 
WABW  College  of  Wooster   Wooster,  Ohio  207 
WABX  Henry  B.  Joy   Mt.  Clemens,  Mich.  246 
WABY  John   Magaldi,  Jr     Philadelphia,   Pa.  242 
WABZ  Coliseum  Place  Baptist  Church   New  Orleans,  La.  275 
WADC  Allen  T.  Simmons  (Allen  Theatre)-   -.Akron,  Ohio  258 

WAFD*Albert  B.  Parfet  Co   Port  Huron,  Mich.  275 
WAGM  R.L.  Miller..     Royal  Oak,  Mich.  225 
WAHG  A.  H.  Grebe  &  Co     -..Richmond  Hill,  N.  Y.  316 
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WAIT    A.  H.  Waite  Co   ,   Tuanton,  Mass.  229 
WAIU   American  Insurance  Union   Columbus,  Ohio  294 

WAMDRadisson  Radio  Corp     Minneapolis,  Minn.  244 
WAPI    Alabama  Polytechnic  Institute   Auburn,  Ala.  248 
WARC  American  Radio  &  Research  Corp   Medford,  Mass.  261 
WATT  Edison  Electric   Boston,  Mass.  244 
WBAA  Purdue  University   W.  Lafayette,  Ind.  273 
WBAK  Pennsylvania  State  Police   Harrisburg,  Pa.  275 
WBAL  Consolidated  Gas  &  Elec.  Co   Glen  Morris,  Md.  246 
WBAO  James  Mileikan  University   Decatur,  111.  270 
WBAP  Wortham-Carter  Pub. (Star  Telegram)  Ft.Worth,Texas  476 
WBAW  Braid  Elec,  &  Waldrum  Dru&  Co   Nashville,  Tenn.  236 
WBAX  John  H.  Stenger,  Jr   Wilkes-Barre,  Pa.  256 
WBBC  P.  J.  Testan     Brooklyn,  N.  Y.  250 
WBBL  Grace  Covenant  Presbyterian  Church.-Richmond,  Va.  229 
WBBM  Atlass  Investment  Co   Chicago,  111.  226 
WBBP  Petoskey  High  School   Petoskey,  Mich.  238 

WBBR  People's  Pulpit  Assoc     Rossville,  N.  Y.  416 
WBBS  First  Baptist  Church   New  Orleans,  La-  252 
WBBWRuffner  Junior  High  School   Norfolk,  Va.  222 

WBBY  Washington  Light  Inf. Co."B"l  18th  inf.Charleston,S.C.  268 
WBBZ  C.  L.  Carrell   Chicago,  111.  216 
WBCN  Foster  &  McDonnell   Chicago,  111.  266 
WBDC  Baxter  Laundry  Co   Grand  Rapids,  Mich.  256 
WBES   Bliss  Electrical  SchooL   ..   Takoma  Park,  Md.  222 
WBNY  B.  A.  Ruchome  Corp   New  York,  N.  Y.  322 
WBOQ  A.  H.  Grebe  &  Co.,  Inc   Richmond  Hill,  N.  Y.  236 
WBPI    I.  R.  Nelson   Newark,  N.  J.  263 
WBRC  Bell  Radio  Corporation   Birmingham,  Ala.  248 
WBRE  Baltimore  Radio  Exchange   Wilkes-Barre,  Pa.  231 
WBRS  Universal  Radio  Mfg.  Co   Brooklyn,  N.  Y.  394 
WBT     Charlotte  Chamber  of  Commerce   Charlotte,  N.  C.  275 
WBZ      Westinghouse  Elect.  &  Mfg.  Co   Springfield,  Mass.  331 
WBZA  Westinghouse  Elect.  &  Mfg.  Co     Boston,  Mass.  242 
WCAC  Connecticut  Agricultural  College..—   Mansfield,  Conn.  275 
WCAD  St.  Lawrence  University       Canton,  N.  Y.  263 
WCAE  Kaufman  &  Baer  Co.  &  The  Pitts.  Pr...Pittsburgh,  Pa.  461 
WCAJ    Nebraska  Wesleyan  University.. University  Place,  Nebr.  254 
WCAL  St.  Olaf  College   Northfield,  Minn.  337 
WCAM  City  of  Camden   Camden,  N.  J.  236 
WCAO  A.  A.  and  A.  S.  Brager   Baltimore,  Md.  275 
WCAP  Chesapeake  &  Potomac  Tel.  Co   Washington,  D.  C.  468 
WCAR  Southern  Radio  Corp.  of  Texas   San  Antonio,  Texas  263 
WCAT  State  College  of  Mines   Rapid  City,  S.  Dak.  240 
WCAU  Universal  Broadcasting  Co   Philadelphia,  Pa.  278 
WCAX  University  of  Vermont   Burlington,  Vt.  250 
WCBA  Charles  W.  Heimbach.   .Allentown,  Pa.  254 
WCBD  Wilbur  C.  Voliva   Zion,  111.  345 
WCBE  Uhalt  Radio  Co     New  Orleans,  La.  263 
WCBH  University  of  Mississippi   Oxford,  Miss.  242 
WCBM  Charles  Swarz.   Baltimore,  Md.  229 
WCBR  C.  H.  Mester     Providence,  R.  I.  210 
WCBS   H.  L.  Dewing,  Portable     Providence,  R.  I.  242 

WCCO  Washburn-Crosby  Co   Anoka,  Minn.  416 
WCFT  Knights  of  Pythias   Tullahoma,  Tenn.  252 
WCLO  C.  E.  Whitmore   Camp  Lake  Wis.  231 
WCLS   H.  M.  Couch....-   _       Joliet,  111.  214 
WCMA  Culver  Military  Academy   Culver,  Ind.  258 
WCOA  City  of  Pensacola-     Pensacola,  Fla.  222 
WCRW  Clinton  R.  White     Chicago,  111.  416 
WCSH  Henry  P.  Rines   Portland,  Maine  256 
WCSO  Wittenberg  College   Springfield,  Ohio  248 
WCWS  Chas.  W.  Selene  (Portable)     Providence,  R.  I.  210 
WCX     Free  Press  and  Jewett  R.  &  P.  Co   Detroit,  Mich.  517 

WDAD  Dad's  Auto  Accessories,  Inc   Nashville,  Tenn.  226 
WDAE  Tampa  Daily  Times     Tampa,  Fla.  273 
WDAF  Kansas  City  Star     Kansas  City,  Mo.  366 
WDAG  J.  Laurence  Martin   Amarillo,  Texas  263 
WDAH  Trinity  Methodist  Church     El  Paso,  Texas  268 
WDAY  Radio  Equipment  Corp       Fargo,  N.  Dak.  261 
WDBE  Gilham-Schoen  Elec.  Co     Atlanta,  Ga.  270 
WDBJ    Richardson  Wayland  Flee.  Corp     Roanoke,  Va.  229 
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Mica  Condensers 

in  the 

Stromberg  -  Carlson 
RECEIVER 

RADIO  enthusiasts  sat  up  and  listened 
when  the  opportunity  came  to  hear 

the  Stromberg- Carlson  receiver.  That 
firm's  name  means  quality.  Their  set  won 
a  leading  place  immediately  in  a  market 
that  seemed  over-crowded  wth  good 
makes.  No  claims  are  made  of  revolu- 

tionary ideas  in  new  circuits,  but  every 
part  is  made  with  scientific  precision. 

Sangamo  Mica  Condensers  are  used  in 
the  Strongberg-Carlson  because  they  are 
permanently  accurate.  Sangamo  con- 

densers are  solidly  molded  in  bakelite. 
All  edges  are  sealed  tight;  no  moisture 
can  creep  in  to  change  the  capacity.  Their 
accuracy  is  guaranteed  to  be  within  10 
per  cent  and  to  remain  unchanged. 
Distinctive  in  appearance,  too;  com- 

pletely enclosed  in  velvet-smooth  brown 
bakelite;  all  corners  rounded  to  prevent 
chipping;  reinforcing  ribs  for  mechanical 
strength. 

Experiment  with  "world-beater"  cir- 
cuits if  you  will — but  remember  that 

accurate  Sangamo  Mica  Condensers  will 
improve  the  tone  and  range  of  any  set. 

You  can  fit  your  set  exactly — -there  are 
35  capacities  to  choose  from. 

Tried  Sangamo 
BY-PASS  CONDENSERS? 
They  stand   the  surges 
without  breaking  down. 

Sangamo  Electric  Company 
6332-8         Springfield,  Illinois 

RADIO  DIVISION,  50  Church  Street,  New  York 

SALES  OFFICES— PRINCIPAL  CITIES 

For   Europ; — British   Sangamo   Co.,    Ponders   End, Middlesex,  Eng. 

For  Far  East — Ashida  Engineering  Co.,  Osaka,  Japan 

Radio  Religious  Programs 
Fill  the  Churches 

RADIO  religious  pro
grams are  filling  the  churches 

■  rather  than  emptying 

them.  This  is  the  trend  in- 
dicated by  a  survey  of  sacred 

broadcasting  just  made  by 
Sears-R  o  e  b  u  c  k  Agricultural 
Foundation. 

Returns  show  that  the  church 
which  broadcasts  is  on  its  mettle 
when  it  knows  the  world  is 
listening  in  and  puts  an  added 
zest  into  the  music  and  service 
that  brings  people  into  the 
church  instead  of  encouraging 
them  to  take  their  religion  in 
comfortable  doses  at  home. 

One  church  in  New  Jersey 
states  that  since  its  services  have 
begun  to  be  sent  out  on  the  air, 
the  gallery  pews  have  been 
opened  up  and  dusted  off  for 
the  first  time  in  twenty  years. 

The  church  that  does  not 
broadcast,  on  the  other  hand, 
feels  the  competition  and  makes 
every  effort  to  bring  its  services 
and  sermon  up  to  the  standard 
of  the  radio  churches. 

One  hundred  and  seventy- 
eight  radio  stations  from  every 
part  of  the  United  States  and  in 
Canada  from  the  Saskatchewan 
to  Montreal,  participated  in  this 
survey.  One  hundred  and  three 
of  these  stations,  or  sixty  per 
cent,  are  giving  some  sort  of 
religious  service  or  sacred  music 
as  a  part  of  their  regular  pro- 

grams. Four  per  cent  are  con- 
sidering adding  this  feature  and 

six  per  cent  have  religious  ob- 
servance only  on  such  occasions 

as  Christmas,  Easter  and  Holy 
Week. 

•Fourteen  of  these  103  stations 
are  owned  or  operated  by  some 
church  or  religious  body.  The 
rest  simply  include  these  fea- 

tures along  with  secular  pro- 
grams, because  they  feel  their 

audiences  want  and  appreciate 
them. 

Most  On  Sundays 

SUNDAY  is  the  day  that  86  of these  stations  send  out  their 
sacred  programs  while  22  are  on 
week-days.  The  week-day  pro- 

grams consist  of  sacred  music  or 
instructional   address.     A  num- 

WHY  GUESS 
The  B   Voltage  Delivered? 

There  are  no  knobs  to 

turn  on  the  Bremer-Tully B-Power  unit. 

Cartridge  type  fixed  re- sistances are  furnished.  A 
chart  shows  the  ones  to  use 

for  your  set.  Insert  the  re- 
sistances and  there  is  noth- 

ing further  to  be  done. 

When  purchasing  a  B-Power 
Unit,  more  stress  should  be  laid 
on  the  ability  and  integrity  of 
the  manufacturer  than  on  any 
other  radio  product. 

INVESTIGATE  B-T! 

Read  "Better  Tuning" — It  tells 
about  the  new  B-Power  Unit  and 
new  sets. 

rculars  tree. 

DEALERS  SELLING 
COUNTERPHASE  SETS 

display  this  sign 

BREMER-TULLY  MFG.  CO. 
520  So.  Canal  St. 

Chicago,  111. 

Please  send  10th  Edition  "Better  Tuning." 
10c  enclosed  □     Free  circulars  □ 

ADDRESS 

Please  mention  Radio  Age  when  writing  to  advertisers 
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WDBK  M.  F.  Broz   Cleveland,  Ohio  227 
WDBO  Rollins  College,  Inc   Winter  Park,  Fla.  240 
WDBZ  Kingston  Radio  Club     Kingston,  N.  Y.  233 
WDEL  Wilmington  Elec.  Specialty  Co   Wilmington,  Del.  266 
WDGY  Dr.  George  W.  Young   Minneapolis,  Minn.  263 
WDOD  Chattanooga  Radio  Co.,  Inc   _... Chattanooga,  Tenn.  256 
WDRC  Doolittle  Radio  Corp...     New  Haven,  Conn.  268 
WDWF  Dutee  Wilcox  Flint,  Inc     .....Cranston,  R.  I.  441 
WDZ     J.  L.  Bush.       Tuscola,  111.  278 
WEAF   Broadcasting  Co.  of  America   New  York,  N.  Y.  491 
WEAI    Cornell  University.   Ithaca,  N.  Y.  254 
WEAM  Bor.  of  N.  Plainfield.   North  Plainfield,  N.  J.  261 
WEAN  Shepard  Co       Providence,  R.  I.  367 
WEAO  Ohio  State  University.   Columbus,  Ohio  294 
WEAR  Willard  Battery  Co   Cleveland,  Ohio  389 
WEAU  Davidson  Bros.  Co     Sioux  City,  Iowa  275 
WEBC  Walter  Cecil  Bridges   Superior,  Wis.  242 
WEBH  Edgewater  B.  H.  &  Herald  Examiner   Chicago,  111.  370 
WEBJ    Third  Avenue  Railway  Co..     New  York,  N.  Y.  273 
WEBL   Radio  Corp.  of  America  (Portable)....New  York,  N.  Y.  226 
WEBQ  Tate  Radio  Corp   Harrisburg,   111.  226 
WEBR  H.  H.  HowelL   Buffalo,  N.  Y.  244 

WEBW  Beloit  College   Beloit,  Wis.  268 
WEBZ  Savannah  Radic  Corp   Savannah,  Ga.  263 
WFCI    Frank  Crook,  Inc   Pawtucket,  R.  I.  229 
WEEI    The  Edison  Elec.  Illuminating  Co     Boston,  Mass.  349 
WEHS  Robert  E.  Hughes   Evanston,  111.  203 
WEMC  Emanuel  Missionary  College   Berrien  Springs,  Mich.  285 

WENR  Ail-American  Radio  Corp       Chicago,  III.  266 
WEW     St.  Louis  University   St.  Louis,  Mo.  360 
WFAA   Dallas  News  &  Dallas  Journal   Dallas,  Tex.  476 
WFAM  Times  Publishing  Co     St.  Cloud,  Minn.  273 
WFAV   University  of  Nebraska     Lincoln,  Neb.  275 
WFBG   First  Baptist  Church.   Knoxville,  Tenn.  250 
WFBE  John  Van  De  Walle     Seymour,  Ind.  226 
WFBG  The  Wm.  F.  Gable  Co     Altoona,  Pa.  278 
WFBH  Peoples  Broadcasting  Corp   New  York,  N.  Y.  273 

WFBJ  "St.  John's  University     Collegeville,  Minn.  236 WFBL  Onondaga  Hotel  Co     Syracuse,  N.  Y.  252 
WFBM  Merchants  Heat  &  Light  Co     Indianapolis,  Ind.  268 

WFBR  Fifth  Inf.  Md.  Nat'l  Guard   Baltimore,  Md.  254 
WFBZ   Knox  College     Galesburg,  111.  254 
WFCI    Frank  Crook,  Inc   Pawtucket.  R.  I.    229 
WFCL  Chicago  Federation  of  Labor.   Chicago,  111.  491 
WFDF  F.   D.  Fallain   _   _     Flint,  Mich.  234 
WFI       Strawbridge  and  Clothier.   Philadelphia,  Pa.  394 
WFKB  F.  K.  Bridgman  (Inc.)     Chicago,  111.  217 
WFRL  Robert  Morrison  Lacey.     Brooklyn,  N.  Y.  205 
WGAL  Lancaster  Elec.  Supply  &  Const.  Co   Lancaster,  Pa.  248 
WGBB  Harry  H.  Carman   Freeport,  N.  Y.  244 
WGBC  First  Baptist  Church   Memphis,  Tenn.  278 
WGBF  Fink  Furniture  Co     Evansville,   Ind.  236 
WGBI    Scranton  Broadcasters,  Inc   Scranton,  Pa.  240 
WGBR  George  S.  Ives     Marshfield,  Wis.  229 
WGBS  Gimbel  Brothers       New  York,  N.  Y.  316 

WGBU  Florida  Cities  Finance  Co   Fulford  By-The-Sea,  Fla.  278 
WGBX  University  of  Maine   Orono,  Me.  234 
WGCP  May  Broadcast  Corp   _     Newark,  N.  J.  252 
WGES  Coyne  Electrical  School..     Chicago,  111.  250 
WGHB  Fort  Harrison  Hotel   Clearwater,  Fla.  266 
WGHP  G.  H.  Phelps     Detroit,  Mich.  270 
WGM    Verne  and  Elton  Spencer.       Jeanette,   Pa.  372 
WGMUA,  H.  Grebe  &  Co.  Inc.  (Portable)  Richmond  Hill.N.  Y.  236 
WGN     The  Tribune...       Chicago,    111.  303 
WGR     Federal  T.  and  T.  Co     Buffalo,  N.  Y.  319 

WGST  Georgia  School  Technology.     Atlanta,  Ga.  270 
WGY     General  Elec.  Co     Schenectady,  N.  Y.  379 
WHA      University  of  Wisconsin         Madison,  Wis.  535 
WHAD  Marquett  Univ.  &  Milw.  Journal   Milwaukee,  Wis.  275 
WHAM  Univ.  of  Rochester  (Eastman  S.  of  M.)  Rochester,  N.  Y.  278 
WHAP  W.  H.  Taylor  Finance  Corp     Brooklyn,  N.  Y.  431 
WHAR  Seaside  House     Atlantic  City,  N.  J.  275 
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WHAS  Courier- Journal  &  Louisville  Times   Louisville,  Ky.  400 
WHAZ  Rensselaer  Polytechnic  Institute     Troy,  N.  Y.  379 
WHB     Sweeney  School  Co   Kansas  City,  Mo.  366 
WHBA  C.  C.  Shaffer     ......Oil  City,  Pa    250 
WHBC  Rev.  E.  P.  Graham.       .Canton,  Ohio  254 
WHBD  Chamber  of  Commerce     ..Bellefontaine,  Ohio  222 

WHBF  Beardsley  Specialty  Company   ....Rock  Island,  111.   222 
WHBG  John  S.  Skane       Harrisburg,  Pa.  231 
WHBJ  Lauer  Auto  Co..     Ft.  Wayne,  Ind.  234 
WHBL  C.  L.  Carrell     Chicago,  111.  216 
WHBMC.  L.  Carrell,  (Portable  Station)   _   Chicago,  111.  216 
WHBN  First  Ave.  Methodist  Church   St.  Petersburg,  Fla.  238 
WHBP  Johnstown  Automobile  Co     _   Johnstown,  Pa.  256 

WHBQ  St.  John's  M.  E.  Church  South   Memphis,  Tenn.  233 
WHBU  Riviera  Theatre  &  Bing's  Clothing   Anderson,  Ind.  219 
WHBWD.  R.  Kienzle.__       .....Philadelphia,  Pa.  216 

WHBY  St.  Norbert's  College...   .....West  de  Pere,  Wis.  250 
WHDI   W.  H.  Dunwoody  Ind.  Institute   Minneapolis,  Minn.  278 
WHEC  Hickson  Electric  Co.,  Inc   .....Rochester,  N.  Y.  258 
WHFC  Hotel  Flanders.     Chicago,  111.  258 
WHK     The  Radio  Air  Service  Corp   Cleveland,  Ohio  273 
WHN     George  Schubert   _.._     New  York,  N.  Y.  361 

WHO     Banker's  Life  Co   _     Des  Moines,  la.  526 
WHT     Radiophone  Broadcasting  Corp   Deerfield,  111.  238 
WHT     Radiophone  Broadcasting  Corp   _   ..Deerfield,   111.  400 
WIAD    Howard  R.  Miller.       Philadelphia,  Pa.  250 
WIAS    Home  Electric  Co.._     Burlington,  Iowa  254 

WIBA    The  Capital-Times  Studio     ..Madison,  Wis.  236 

W1BG   St.  Paul's  Protestant  E.  Church   Elkins  Park,  Pa.  222 
WIBH    Elite-Radio  Stores     New  Bedford,  Mass.  210 
WIBI     Frederick  B.  Zitteli,  Jr   Flushing,  N.  Y.  219 
WIBJ     C.  L.  Carrell  (Portable)...     Chicago,  111.  216 
WIBM  Billy  Maine  (Portable)...       Chicago,  111.  216 
WIBO    Nelson  Brothers     Chicago,  111.  226 
WIBR    Thurman  A.  Owings     __...Werton,  W.  Va.  246 
WIBS    T.  F.  Hunter  (portable)   _   Elizabeth,  N.  J.  203 
WIBU    The    Electric    Farm...   _   Poynette,    Wis.  222 
WIBW  Dr.  L.  L.  Dill     Logansport,  Ind.  220 
WIBX    WIBX,    Inc     .Utica,    N.    Y.  234 
WIBZ    A.  D.  Trum         Montgomery,  Ala.  231 
WIL       Benson  Radio  &  The  Star     ..St.  Louis,  Mo.  273 
WIOD   Wonderful  Isle  of  Dreams   _._   ..Miami,  Fla.  248 
WIP       Gimbel  Bros     Philadelphia,  Pa.  508 
WJAF    Fenberg  Radio  Co....     Ferndale,   Mich.  400 

WJAD  Jackson's  Radio  Eng.  Laboratories...   Waco,  Texas  353 
WJAG  Norfolk  Daily  News       Norfolk,  Nebr.  270 
WJAK  Clifford  L.  White       Kokomo,  Ind.  254 
WJAM  D.  M.  Perham         Cedar  Rapids,  Iowa  268 
WJAR  The  Outlet  Co.  (J.  Samuels  &  Bro.)   Providence,  R.  I.  306 
WJAS    Pittsburgh  Radio  Supply  House.....   Pittsburgh,  Pa.  275 
WJAX  City  of  Jacksonville   _.„     Jacksonville,  Fla.  337 
WJAZ    Zenith  Radio  Co     Mt.  Prospect,  111.  322 
WJBA    D.  H.  Lentz,  Jr       Joliet,  111.  207 
WJBB    Financial  Journal.-     St.  Petersburg,  Fla.  254 
WJBC    Hummer  Furniture  Co       ....LaSalle,  111.  234 
WJBI     Robert  S.  Johnson.-     Red  Bank,  N.  J.  219 
WJBK  E.  F.  Goodwin   _.._     Ypsilanti,  Mich.  233 
WJBL    Wm.  Gushard  Dry  Goods  Co   _.._   Decatur,  111.  270 
WJBO   Valdemar  Jensen   _     New  Orleans,  La.  268 
WJBR   Geusch  and  Stearns..._   ._.       .....Omro,  Wis.  227 

WJBT   John  S.  Boyd..   _   _.._     Chicago,  111.  238 
WJBU   Bucknell  University     _   _...Lewisburg,  Pa.  211 
WJBV    Union    Course    Laboratories...-   Woodhaven,    N.    Y.  470 

WJBW  C.  Carlson,  Jr     New  Orleans,  La.  341 
WJBX   Henderson  &  Ross       Osterville,  Mass.  280 
WJBY   Electric  Construction  Co     Cadsden,  Ala.  270 
WJJD    Supreme  Lodge,  L.  O.  of  Moose     Mooseheart,  111.  370 
WJR      Jewett  Radio  &  Phon.  Co.  &  D.  F.  P   Pontiac,  Mich.  517 
WJY      Radio  Corp.  of  America..   _.._   New  York,  N.  Y.  405 

WJZ       Radio  Corp.- of  America     Bound  Brook,  N.  J    454 
WKAF  WKAF  Broadcasting  Co     Milwaukee,  Wis.  261 
WKAO  Radio  Corp.  of  Porto  Rico     San  Juan,  P.  R.  341 
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59 ber  have  a  brief  service  every 
morning  somewhere  between  7 

and  8  o'clock.  Actual  church 
services  are  broadcast  in  86 
instances,  while  in  22  cases  the 
religious  program  is  prepared 
especially  for  the  radio  and  is 
sent  out  direct  from  the  studio. 

Forty  stations  report  definite 
cooperation  from  the  ministers, 
none  report  antagonism,  while 
the  rest  did  not  mention  this 
angle  of  the  situation.  One  or 
two  replies  told  of  resentment 
and  jealousy  on  the  part  of  local 
clergymen  who  were  not  broad- 

casting because  their  congrega- 
tions were  apt  to  stay  at  home 

to  tune  in  on  the  big  city 
churches,  but  these  were  notable 
exceptions. 

Only  two  replies  said  that  a 
decrease  in  church  attendance 

could  be  traced  to  broadcasting, 
while  27  stated  positively  an  in- 

crease. One  clergyman  wrote, 

"Since  we  have  been  broadcast- 
ing our  service  our  church  at- 

tendance has  grown  so  rapidly 
that  it  is  a  problem  to  know  how 

to  take  care  of  the  crowds." 
Another  pastor  wrote  that  forty 
persons  had  recently  joined  his 
church,  a  direct  result,  he  be- 

lieves, from  radio  broadcasting. 
A  Catholic  station  writes  that 

it  has  no  effect  on  attendance  in 
Catholic  churches  as  its  mem- 

bers are  obliged  to  attend  every 
Sunday  but  that  the  radio  fur- 

nished a  means  of  instruction  to 
their  people  that  could  not  be 
given  in  any  better  way. 

Infirm  Listeners 

STATIONS  from  Texas  and 
Colorado  mentioned  that  the 

large  number  of  health  seekers 
in  these  states  made  radio  reli- 

gious services  a  great  boon  as 
hundreds  of  them  could  get 
them  in  no  other  way.  Listeners- 
in  are  in  general  composed  of 
the  ill,  the  crippled,  the  very  old 
and  those  isolated  in  rural  dis- 

tricts. Besides  these  are  a  few 
whom  no  amount  of  persuasion 
would  get  into  a  church-going 
habit  but  who  will  listen  to  at 
least  part  of  a  religious  broad- 

cast. For  the  rest  there  are  a 
large  number  who  both  listen  in 

and  go  to  church"  for  worship 
and  for  social  contact.  No  one 
felt  that  the  radio  supplants 
church  attendance ;  but  is  an  ad- 

dition to  it,  or  a  substitute  where 

OVER 
Los  Angeles,  Calil 

Ferbend  Electric  Co., 

Dear    Sirs:  No    doubt    you    will 
interested    to    know    that    we    hi 
in-tailed  your  "B"  Eliminator 
eight  different  eight  tube  Sue 
Heterodynes,  and  that  every  on 
giving   complete  satisfaction. 

Ilawkesbury,   Ont.,   Canada.  Nau; 

Ferbend   Electric   Co.,  Ferbend  Ele. 
Gentlemen:    I   am    pleased    to      S*','' '■' '' I'Vt"n  : 

My  FERBEND 

(he  FERBEND  "B"'  Elimin- ator and  after  giving  it  a  fair 
trial    am    glad    to    say   it    has 
exceeded  all   my  expectation-. 

Dercmber.         After      seven 

months'    use    will   say    that    I 
am  very  well   p!ea>ed  with  it. 

(Signed)  Frank  S.  Lobdell. 
Lincoln,    Nebr. 

Ferbend  Electric  Co., 
Dear  Sirs:    I  have  found  j 

satisfactory  and  the  result 
obtained  were  even  bette 
than      the      more      expensive   which  I  had  been  u>injr. 
as  it  was  free  from  all  hum. 
I  also  found  1 reproduction  through  the  loud 
speaker     fully     50%     clearer. 

tisfied 

Replaces  "B"  Batter- ies. Operates  Direct 
from    Electric    Light «->  FERBEND'-4 

B  ELIMINATOR 
Many  careful  buyers  choose  to  adopt  a  policy  of  "watchful  waiting."  This  is often  true  in  the  purchase  of  an  apparently  better,  but  yet-to-be-proved,  automobile.  The  same  holds 
g-ood  for  many  other  commodities.  And  Radio.  With  the  original  announcement  of  the  good  Ferbend 
"B"  Eliminator  and  its  amazing  low  price  of  $12.50,  many  there  were  who  chose  to  wait.  They  wanted 
to  be  convinced.  True,  thousands  bought  at  the  start  and  they  are  the  ones  who  now  tell  you  what 
to  expect.  Lack  of  space  alone  prevents  us  from  publishing  the  hundreds  of  fine  testimonials  from 

users.  They  ; 

This  Company  alao  man* 
ufactures  the  famous 
Ferbend  WAVE  TRAP 
—the  instrument  which 
has  been  widely  Imi- tated but  never  equalled. 

and  genuine.  Priced  at 

$8.50 

:  all  in  our  files  open  to  public  inspecton  at  any  time.   A  few  reproduced  here. 

The  Ferbend  "B"  Eliminator  successfully  passed  the  rig-id  Laboratory 
tests  of  Radio  News.  Popular  Radio  and  Radio  Broadcast.  It  is  a  Proved 
Radio  necessity,  and  a  gTeat  one. 

Ask  Your  Dealer— or  Send  Direct 
If  you  prefer,  we  will  make  shipment  direct  to  you  upon  recept  of  price, 
or  C.  O.  D.,  if  desired.  Use  for  10  days  to  convince  yourself —if  unsatis- 

factory, write  us  within  that  time  and  purchase  price  will  be  refunded. 
Use  the  coupon  now. 

Ferbend  Electric  Co.,  431  W.  Superior  St.,  Chicago,  III. 

MAIL  THIS  COUPON  TODAY/ 
J     FERBEND  ELECTRIC  CO.,  43 1  W.  Superior  St..  Chicago  J 

Jf      D  Send  at  once.  Payment  enclosed  □  Send  C.  O.  D.  □  Send  Literature      |   

■     City   State. 

■■PATENT  YOUR  IDEAS  I 
Foreign   countries     S  iti-f-n-tory   Terms.     Writ 
phone  HANOVER  3ii(i2  for  confidential   adv 
vention   It. to, dine  Blank. 

ZHPaLACHEK^Ktl 

FRFF  Wonderful  Book 1     IV  I    it    4    Tells  howto  learn  to  mount 
birds,  animals,  game- 

Learn  by  mail.     A  necessity  for  h ante 
and  nature  lovers.     Quickly  learned  by 
and  women.    Fasclnatine.    Success  {jua\   
Decorate  your  home  and  den  with  splendid  art 
Make  big  profits  from  your  spare  tu~-     *" '     '    book.  It'll  d« f.  v£  i 

Write 

area    dock,    it u   aelight  you. 
Taxidermy  20fi7Elwood  Bids 

BECOME  mDIOIXPERI 
'?j  MONTHS Stvuy 
stHOHE 

¥TO  GETTHIB  cbuEAEaiTtir»cn>*** 

from  tb«  n*rt    learn  how  to  get  this  cocbse  tree     * 

Jtuotas  »nd   |Bt   a  diploma"  *■  l°j*Z?o  onslnoor"  ThotwfcndS'^t'jjmri 

MURRAY  UNIT 
REAIXY  ENDS  TROUBLE 

istant  Radio"A"  power;  can  _. 
I  while  set  is  in  use.  Simply  con- 
ightsocket.  No  adjustment;  no 
a  to  change;  no  low  batteries. 

..  ipped  with  hydrometerin  cap  for 

A..  « fST"*.  ,?*  and  2-amp .  G.  E. ,  Tungar w  *«*.  M^;DisySto?2Q50 Wanted!  mi  n.  Roky  st,  b,  Chicago  tm  £F£ist 

Please  mention  Radio  Age  when  writing  to  advertisers 
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WKAR  Michigan  State  College   East  Lansing,  Mich.  285 
WKAV  Laconia  Radio  Club     Laconia,  N.  H.  224 
WKBA  Arrow  Battery  Co     Chicago,  111.  210 
WKBB  Sanders  Bros....       _     Joliet,  111.  283 
WKBC  H.  L.  Ansley.     Birmingham,  Ala.  225 
WKBD  F.  V.  Bremer.   __._.   Jersey  City,  N.  J.  235 
WKBE  K.  &  B.  Electric  Co     Webster,  Mass.  270 
WKBF  N.  B.  Watson           Indianapolis,  Ind  244 
WKBG  C.  L.  Carrell  (Portable)     Chicago,  111.  216 
WKBH  Callaway  Music  Co       LaCrosse,  Wis.  250 
WKBI    F.  L.  Schoenwolf.     .Chicago,  111.  220 
WKBJ  Gospel  Tabernacle  Inc   St.  Petersburg,  Fla  280 
WKDR  Edward  A.  Dato     Kenosha,  Wis.  428 
WKRC  Kodel  Radio  Corp   Cincinnati,  Ohio  326 
WKRC  Kodel  Radio  Corp   Cincinnati,  Ohio  422 
WKY     WKY  Radio  Shop     Oklahoma  City,  Okla.  275 
WLAL   First  Christian  Church   Tulsa,  Okla.  250 
WLAP  Wm.  V.  Jordan.       .....Louisville,  Ky.  275 
WLAQ  Arthur  E.  Shilling..     Kalamazoo,  Mich.  283 
WLB      University  of  Minnesota   Minneapolis,   Minn.  278 
WLBL   Bureau  of  Marketing.   Stevens  Point,  Wis.  278 
WLIB    Liberty  Magazine     __.._Elgin,  111.  303 
WLIT    Lit  Bros     Philadelphia,  Pa.  394 
WLS      Sears  Roebuck  &  Co     Crete,  111.  345 
WLSI     Lincoln   Studios   Cranston,    R.    I.  441 

WLTS   Lane  Technical  High  School       Chicago,  111.  258 
WLW     Crosley  Mfg.  Co   Cincinnati,  Ohio  422 
WLWL  Miss.  Society  of  St.  Paul  the  Apostlc.New  York,  N.  Y.  288 
WMAC  C.  B.  Meredith       ..Casenovia,  N.  Y.  275 
WMAF  Round  Hills  Radio  Corp   Dartmouth,  Mass.  441 
WMAK  Norton  Laboratories   Lockport,  N.  Y.  266 
WMAL  M.  A.  Lesse  Optical  Co   Washington,  D.  C.  213 
WMAN  First  Baptist  Church       Columbus,  Ohio  278 
WMAQ  Chicago  Daily  News     Chicago,  111.  447 
WMAY  Kingshighway  Presbyterian  Church   St.  Louis,  Mo.  248 
WMAZ  Mercer  University     Macon,  Ga.  261 
WMBB  American  Bond  &  Mortgage  Co   _   ......Chicago,  111.  250 
WMBC  Michigan  Broadcasting  Co   _   Detroit,  Mich.  256 
WMBF  Miama  Beach  Hotel   Miama  Beach,  Fla.  384 
WMBI  Moody  Bible  Institute     ....Chicago,  111.  288 
WMC     Commercial  Appeal         .....Memphis,  Tenn.  500 
WMRJ  Peter  J.  Prinz   Jamaica,  N.  Y.  227 
WMCA  Hotel  McAlpin(Greenley  Sq. Hotel  Co.)  New  York,  N.Y  341 
WNAB  Shepard  Stores     Boston,  Mass.  280 
WNAC  Shepard  Stores     Boston,  Mass.  430 
WNAD  University  of  Oklahoma       Norman,  Okla.  254 
WNAL  Omaha  Central  High  School..   Omaha,  Nebr.  258 
WNAT  Lenning  Bros. Co.  (Frederick  Lenning).. Philadelphia,  Pa.  250 
WNAX  Dakota  Radio  Apparatus  Co   .Yankton,  S.  Dak.  244 
WNBH  New  Bedford  Hotel     New  Bedford,  Mass.  248 
WNJ      Radio  Shop.       Newark,  N.  J.  252 
WNOX  Peoples  Tel.  &  Tel.  Co   Knoxville,  Tenn.  268 
WNRC  W.  B.  Nelson     Greensboro,  N.  C.  224 
WNYC  Dept.  of  Plant  &  Structures     New  York,  N.  Y.  526 
WOAI    Southern  Equipment  Co       San  Antonio,  Texas  394 
WOAN  Vaughn  Con.  of  Music   Lawrenceburg,  Tenn.  283 
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WOAW  Woodman  of  the  World.     Omaha,  Nebr.  526 
WOAX  Franklyn  J.  Wolff       .....Trenton,  N.  J.  240 
WOC      Palmer  School  of  Chiropractic   _   Davenport,  Iowa  484 
WOCL  A.  E.  Newton   _     Jamestown,  N.  Y.  275 

WODA  James  K.  O'Dea       Paterson,  N.  J.  391 
WOI       Iowa  State  College       Ames,  Iowa  270 
WOK     Neutrowound  Radio  Mfg.  Co   Homewood,  111.  217 
WOKO  Harold  E.  Smith     Peekskill,  N.  Y.  233 
WOO     John  Wanamaker...       Philadelphia,  Pa.  508 
WOOD  Grand  Rapids  Radio  Co   Grand  Rapids,  Mich.  242 
WOO     Unity  School  of  Christianity     Kansas  City,  Mo.  278 
WOR     L.  Bamberger  and  Co...._     Newark,  N.  J.  405 

WORD  People's  Pulpit  Assn         Batavia,  111.  275 
WOS      State  Market  Bureau......     Jefferson  City,  Mo.  441 
WO  WO  Main  Auto  Supply  Co   Fort  Wayne,  Ind.  227 
WPAK  N.  D.  Ag.  College   Agricultural  College,  N.  D.  275 
WPCC  North  Shore  Cong.  Church..     Chicago,  111.  258 
WPDQ  H.  L.  Turner   _       .....Buffalo,  N.  Y.  205 
WPG     The  Municipality  of  Atlantic  City..Atlantic  City,  N.  J.  300 
WPRC  Wilson  Printing  &  Radio  Co..   .....Harrisburg,  Pa.  216 
WPSC    Pennsylvania  State  College     State  College,  Pa.  261 
WQAA  Horace  A.  Beale,  Jr   _     Parkersburg,  Pa.  220 
WQAC  Gish  Radio  Service     Amarillo,  Tex.  234 
WQAE  Moore  Radio  News  Station,.   ...Springfield,  Vt.  246 
WQAM  Electrical  Equipment  Co   ....Miami,   Fla.  285 
WQAN  Scranton   Times       _     Scranton,    Pa.  250 

WQAO  Calvary  Baptist  Church     CliffsiJe,  N.  J.  360 
WQJ      Calumet  Rainbo  Broadcasting  Co     Chicago,  111.  447 
WRAF  The  Radio  Club  (Inc.)   _     LaPorte,  Ind.  224 
WRAH  S.  N.  Read     Providence,  R.  I.  235 
WRAK  Economy  Light  Co     .Escanaba,   Mich.  256 
WRAM  Lombard  College     _   ......Galesburg,  III.  244 
WRAV  Antioch  College       .....Yellow  Springs,  Ohio  263 
WRAW  Horace  D.  Good.   _.__   .....Reading,  Pa.  238 
WRAX  Berachah  Church   Philadelphia,   Pa.  268 
WRBC  Immanuel  Lutheran  Church     Valparaiso,   Ind.  278 
WRC      Radio  Corp.  of  America   .....Washington,  D.  C.  468 
WRCO  Wynne  Radio  Co     Raleigh,  N.  C.  252 

WREC  Wooten's  Radio  &  Electric  Co   ...Coldwater,  Miss.  254 
WREO  Reo  Motor  Car  Co     _   ..Lansing,  Mich.  285 
WRHF  Radio  Hospital  Fund.....   Washington,  D.  C.  256 
WRHM  Rosedale  Hospital,  Inc     Minneapolis,  Minn.  252 
WRK     Doron  Bros     Hamilton,  Ohio  270 
WRM    University  of  Illinois       _...Urbana,  III.  273 

WRMU  A.  H.  Grebe  &  Co.,  Inc.,M. Y."MU-l"..New  York.N. Y.  236 
WRNY  Experimenter  Publishing  Co   .New  York,  N.  Y.  375 
WRR     Municipal    Station   _       Dallas,    Tex.  246 
WRST   Radiotel  Mfg.  Co.,  Inc     Bay  Shore,  N.  Y.  216 
WRVA  Larus&  Brother  Co.,  Inc   _     Richmond,  Va.  256 
WSAI    United  States  Playing  Card  Co   Cincinnati,   Ohio  326 
WSAJ    Grove  City  College     Grove  City,  Pa.  229 
WSAN  Allentown  Call  Publisher  Co   _.._   Allentown,  Pa.  229 

WSAR   Daughty  &  Welch  Electrical  Co   Fall  River,  Mass.   25 1 
WSAU  Camp  Marien.       _.._   Chesham,  N.  H.  229 
WSAX  Zenith  Radio  Corp.  (Portable)       Chicago,  111.  268 
WSAZ    Chase  Electric  Shop.     Pomeroy,  Ohio  244 

RADIO  AGE  SUBSCRIPTION  BLANK 

$2.50  A  YEAR 
Radio  Age,  Inc. 

500  North  Dearborn  Street 
Chicago 

Gentlemen:     Please  enter  my  subscription  for  RADIO  AGE,  the  Magazine  of  the  Hour,  for 

one  year,  beginning  with  the   issue,  for  which  I  enclose  S2.50. 

Street  Address..   

City     _   

State   
Send  cash,  money  order  or  draft. 

(10-L'G) 

Use  the 

Log-a'Wave 
Chart 

on  Page  56 
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actual  attendance  is  impossible. 

A  large  number  of  the  sta- 
tions not  owned  or  operated  by 

religious  bodies  have  the  Sun- 
day service  in  charge  of  various 

local  churches  in  rotation,  a  plan 
which  seems  satisfactory  to  all 
of  them.  Well-known  hymns 
are  the  most  popular  parts  of 
the  program  and  many  letters 
are  received  asking  for  this  or 
that  particular  old  favorite. 

In  fact,  it  is  the  fostering  of 
this  spirit  of  broadmindedness 
and  tolerance  that  several  writ- 

ers gave  as  being  the  great  con- 
tribution of  radio  to  religion. 

Stations  giving  violent  and  rad- 
ical religious  expression  are 

most  apt  to  be  tuned  out  while 
the  service  run  on  the  strictly 
humanitarian  and  undenomina- 

tional lines,  like  the  Little 
Brown  Church  of  WLS,  offends 
no  one,  whatever  his  belief. 

Audience  Size  Unknown 

THE  SIZE  of  radio  church 
audiences  cannot  be  com- 

puted. Most  of  the  stations  in 
the  survey  admit  frankly  they 
do  not  know,  while  some  make 
qualified  estimates  of  1,000  up 
to  200,000  but  no  satisfactory 
means  of  counting  radio  audi- 

ences has  been  determined. 

One  feature  of  growing  im- 
portance in  church  radio  is  the 

collection.  This  is  particularly 
significant  as  it  must  be  purely 
voluntary  and  straight  from  the 
heart.  One  church  writes  that 

in  three  years  their  radio  gifts 
have  reached  $8,000  without 
any  appeal  for  funds.  The  Y. 
M.  C.  A.  of  one  town  received 
four  hundred  dollars  in  one  sea- 

son, also  without  any  solicita- 
tion. One  writer  comments  that 

the  man  who  is  not  ashamed  to 
slip  a  dime  in  the  collection  box 
in  church  does  not  hesitate  to 

slip  a  dollar  bill  into  an  envelope 
in  gratitude  for  some  radio  serv- 

ice which  he  finds  inspiring. 
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GETS'EM' S5  COAST* 

HendforProof 

Miraco 

Users  report  Miraco  Radios  get 

•ope.  Marvelousbarg-ainSDon'tboy unless 
iiu  xjays  Trial  proves  il  Most  Selective,  Clearest 
and  Most  Pov.    i      i  Utr  among  bier. 
fine  5-tube  radu  '■      thinet.  Writefor 

Factory  Prices— SAVE  Up  to  V2 
Every  set  completely  assembled,  rigidly  tested, 
fully  guaranteed.  Ultra-5,  $49.75  list.  Speakers. 

Free FECIAL 
MIDWEST  RADIO  CORPORATION 

Pioueer  Huilders  ui  Sets 
523. E  Miraco Bldg., Cincinnati, O. 

USER- 
AGENTS 
WANTED U'ri  ■...-.., 

t EARCHING   dial -action 
[J    f  to  meet  the  demands  of 
\^_^S  congested  broadcasting 

conditions  .  .  . 

—smooth  "friction-drive"  to 
banish  the  least  suggestion  of 
backlash  forever  .  .  . 

—these  tuning  advantages 
have  made  the  celebrated 

MAR-CO  vernier  dial  so  justly 

popular  that  500,000  of  them 
are  in  use  today. 

But  these  same  advanced  tun- 

ing features  may  also  be  ap- 
plied to  the  set  you  build 

with  360-degree  condensers, 

by  using  the  special  MAR-CO 
360-degree  vernier  dials. 

In  order  to  secure  easier  sep- 
aration o£  crowded  stations, 

7l0W' 
searching 

dklactkm 

for 

360-degree 
condensers 

and  to  combine  utmost  tuning 
accuracy  with  ease  of  control, 
the  designers  of  the 

%tdio  Age  Super-^ne 
have  made  it  a  two -control 

receiver,  using  360  -  degree 
condensers,  operated  by 

MAR -CO  360-degree  vernier 
dials. 

These  dials  are  for  sale  by 

most  dealers.  They  are  sup- 
plied in  flashing  black  Bakelite, 

with  either  nickel  or  gold- 
plated  metal  finish.  The  new 
MAR-CO  2-inch  rheostat  dial 

matches  the  tuning  dials  ex- 
actly in  appearance. 

MARTIN-COPELAND  CO. 
Providence,  R.  I. 

CHICAGO— Madison  St.  and  Wabash  Ave. 
NEW  YORK— 37  Maiden  Lane 

i*4RC0 
DIALS 

for  360°  condensers 

Please  mention  Radio  Age  when  writing  to  advertisers 
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WSB      Atlanta  Journal   Atlanta,   Ga.  428 
WSBC   World  Battery  Co     Chicago,  111.  288 

WSBF   Stix-Baer-Fuller  D.  G.  Co   .St.  Louis,  Mo.  273 
WSBT  South  Bend  Tribune..   _   South  Bend,  Ind.  275. 
WSDA  Seventh  Day  Adventist  Church...   New  York,  N.  Y.  263 

WSKC  World's  Star  Knitting  Co..   ....Bay  City,  Mich.  261 
WSM     Nashville  Life  &  Accident  Ins.  Co   Nashville,  Tenn.  283 
WSMB  Saenger  Amuse.  Co.  &  Maison  B.  Co...New  Orleans,  La.  319 
WSMG  Madison  Sq.  Garden  Bdcast  Corp   New  York,  N.  Y.  303 
WSMH  Shattuck  Music  House       Owosso,  Mich.  240 
WSMKS.  M.  K.  Radio  Corp     Dayton,  Ohio  275 
WSOE  School  of  Engineering     Milwaukee,   Wis.  246 
WSRO  Radio  Company       Hamilton,   Ohio  252 
WSSH   Tremont  Temple  Bap.  Church.....   .....Boston,  Mass.  261 
WSUI    State  University  of  Iowa     Iowa  City,  Iowa  484 
WSVS    Seneca  Vocational  School....   ..Buffalo,  N.  Y.  219 
WSWS  Illinois  Broadcasting  Corp     VVooddale,  111.  275 

Dominion 
CFAC    Calgary  Herald.   Calgary,  Alta.  434 
CFCA    Toronto  Star  Pub.  &  Prtg.  Co.......     Toronto,  Ont.  356 
CFCF    Marconi  Wireless Teleg.  Co.,  (Ltd.)  Can.  Montreal,  Que.  411 
CFCH    Abitibi  Power  &  Paper  Co.  (Ltd.)..Iroquois  Falls,  Ont.  500 
CFCK    Radio  Supply  Co..   Edmonton,  Alta.  517 
CFCN    W.  W.  Grant  (Ltd.).   _   ...Calgary,  Alta.  434 
CFCR    Laurentide  Air  Service.   _.._   ..Sudbury,  Ont.  410 
CFCT    Victoria  City  Temple...   _     Victoria,   B.  C.  329 
CFCU    The  Jack  Elliott  (Ltd.)   ......Hamilton,  Ont.  341 
CFHC    Henry  Birks  &  Sons._       Calgary,  Alta.  434 
CFKC    Thorold  Radio  Supply....   ._   Thorold,  Ont.  248 
CFQC    The  Electric  Shop  (Ltd.)     Saskatoon,  Sask.  329 
CFRC    Queens  University     _   Kingston,  Ont.  450 
CFXC    Westminster  Trust  Co   .....Westminster,  B.  C.  291 
CFYC    Commercial  Radio  (Ltd.)   Vancouver,  B.  C.  411 
CHBC   The  Calgary  Albertan....       Calgary,  Alta.  434 
CHCM  Riley  &  McCormack  (Ltd.)       Calgary,  Alta.  434 
CHCS  .The  Hamilton  Spectator.   Hamilton,  Ont.  341 
CHIC     Northern  Electric  Co     Toronto,  Ont.  357 
CHNC   Toronto  Radio  Research  Society   Toronto,  Ont.  357 

CHUC    International  Bible  Ass'n       Saskatoon,  Sask.  329 
CHXC  R.  Booth,  Jr       Ottawa,  Ont.  434 
CHYC  Northern  Electric  Co   _.._   _.._   Montreal,  Que.  411 
CJCA     Edmonton  Journal       Edmonton,  Alta.  511 

WTAB  Fall  River  DailyHeraldPublishingCo.  Fall  River, Mass.   266 
WTAD  Robt.  E.  Compton   _   _   .....Carthage,  111.  236 
WTAG  Telegram  Pub.  Co....   _   _... Worcester,   Mass.   545 
WTAL  Toledo  Radio  &  Electric  Co   ....Toledo,  Ohio  252 
WTAM  Williard  Storage  Battery  Co   Cleveland,  Ohio   389 
WTAQ  C.  S.  Van  Gordon   _   Eau  Claire,  Wis    254 

WTAR  Reliance  Electric  Co   ..._   Norfolk,  Va.    261 

WTAW  Agricultural  &  Mech.  Col.  of  Texas_.College  Sta.,  Texas   270 
WTAX  Williams  Hardware  Co   _   _   Streator,   111.    231 

WTAZ  Thomas  J.  McGuire.   '_._   Lambertville,  N.  J.    261 
WTIC    Travelers  Insurance  Co   _   Hartford,  Conn.    476 

WWAE  Electric  Park   _   Plainfield,    111.  242 

WWGL  Radio  Engineering  Corp   Richmond  Hill,  N.  Y.  213 

WWRL  Woodside   Radio  Labs....   VVoodside,  N.  Y.  258 
WWJ     Detroit   News..   _.._   _.._   Detroit   Mich.  353 

WWL     Loyola  University.   _       New  Orleans  La.  275 

of  Canada 
CJCL     A.    Couture   _     Montreal,    Que.  279 
CJGC    London  Free  Press...     London,  Ont.  329 
CKAC   La    Presse....         Montreal,   Que.  411 
CKCD   Vancouver  Daily  Province   _   Vancouver,  B.  C.  397 

CKCK  Leader  Pub.  Co   _.   \     Regina,  Sask.  476 
CKCL    Dominion   Battery   Co       Toronto  357 
CKCO   Ottawa  Radio  Association     Ottawa,  Ont.  434 
CKCX   P.  Burns  &  Co.  (Ltd.)   _   .....Calgary,  Alta.  434 
CKFC    First  Congregational  Church   Vancouver,  B.  C.  411 
CKLC    Wilkinson  Electric  Co.  (Ltd.)   _   Calgary,  Alta.  434 
CKNC   Canadian  National  Carbon  Co     Toronto,  Ont.  357 
CROC   Wentworth  Radio  Supply  Co   Hamilton,  Ont.  341 
CKY      Manitoba  Tel.  System   Winnipeg,  Man.  384 

CNRA    Canadian  National  Railways.....   Moncton,  N.  B.  312 

CNRC    Canadian  National  Railways     Calgary,  Alta.  436 

CNRE    Canadian  National  Railways   _... Edmonton,  Alta.  517 

CNRM  Canadian  National  Railways   Montreal,     Que.  411 

CNRO   Canadian  National  Railways   ...Ottawa,    Ont.  435 

CNRR   Canadian  National  Railways   Regina,    Sask.  476 

CNRS    Canadian  National  Railways   Saskatoon,    Sask.  329 

CNRT    Canadian  National  Railways   Toronto,    Ont.   357 

CNRV    Canadian  National  Railways     Vancouver,  B.  C.  291 

CNRW  Canadian  National  Railways   Winnipeg,    Man.  384 

Republic  of  Mexico 
CYB  Mexico  City.. 380    |  CYI.   Mexico  City.. |  CZE    Mexico  City.. 

PWX  Cuban  Telephone  Co   Havana  400 
2BY    F.  W.  Borton....   ......Havana  260 
20K     M.  G.  Velez       .Havana  360 
20L     Oscar  Collado   Havana  257 

2LO    London   _.._   _    365 

5IT     Birmingham     _    479 
5WA  Cardiff.            353 
2BE    Belfast     _.._    440 

Republic  of  Cuba 
5DW  R.  S.  Calderon   Matanzas  200 

6VY    Jose   Ganduxe   Cienfuegos  260 

6JK    F.  H.  Jones   Tuinucu  340 

Great  Britain 
5XX    Daventry   1600 
2RN    Dublin        390 

6BM    Bournemouth        386 

6KW  F.  H.  Jones..._   Tuinucu  272 

7SR    S.    Rionda   Central    Elia  350 

8BY    A.  Ravelo   Santiago  de  Cuba  250 

2ZY  Manchester        378 
5NO  Newcastle   _      404 
5SC  Glascow._          422 
2BD  Aberdeen    495 

YN      Lyons.. 

France 
550    |  FL       Paris  (Eiffel  Tower)..2,650    |  8AJ     Paris.. ,780    |  ESP    Paris. 458 

2XK 
KDKA 
KDKA 
2XAF 
♦Crystal  Control 

Short  Wave  Phone  Broadcasting KC 

Schenectady,  N.  Y.*                               4600 
Pittsburgh,  Pa.*                                      4760 
Pittsburgh,  Pa.*                                      5100 
Schenectady,  N.  Y.*                              9143 

Meters 

65.16 
63.00 
58.79 
32.79 
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"You'll  make  no  mistake,  madam, 
in  taking  this  set.  It's  a  wonder." 
"Yes,  but  see  here,  how  often  do 
you  have  to  wind  it?" 

Successful  Tests  of  Radio 

Weather  Maps 

DAILY  weather  maps  similar 
to  those  you  sometimes  see 

in  your  local  post  office  or  li- 
brary, are  now  being  transmit- 

ted each  day  by  radio  from  the 
Arlington  station,  NAA  on  8000 

meters.  This  is  the  latest  appli- 
cation of  the  radio  picture  and 

manuscript  transmitting  and  re- 
ceiving apparatus  invented  by 

C.  Francis  Jenkins  of  Washing- 
ton about  three  years  ago. 

Through  the  cooperation  of 
the  Navy  Department,  the  U.  S. 
Weather  Bureau  at  Washington 
is  offering  its  daily  weather  map 
to  anyone  afloat  or  ashore  who 
has  facilities  for  picking  it  up. 
This  map  is  made  up  each  day 
by  experts  of  the  Washington 
Weather  Bureau  from  data  re- 

ceived by  telegraph  and  radio 
from  regional  observation  bu- 

reaus. The  regular  map  shows 
the  weather  situation  for  the 
whole  United  States,  but  now 
only  the  eastern  half  is  being 
sent  out  by  radio.  It  is  intended 
specifically  for  mariners.  To 
find  out  how  it  worked  at  a  dis- 

tance, after  the  first  successful 
local  tests,  the  Navy  fitted  out 
the  U.  S.  S.  Kittery  and  Trenton 
with  Jenkins  receivers.  To  date 

reception  on  board  the  Kittery 
at  Norfolk,  Va.,  has  been  per- 

fect. Soon  one  of  the  Shipping 
Board  vessels  will  be  equipped 
for  reception,  and  it  is  expected 
the  Weather  Bureau  will  have 
a  receiver  installed  at  its  Chi- 

cago office. 

Carbtoell 

DYNASTIES  have  come 
and  gone.  New  peo- 

ples, new  races,  new  civ- ilizations have  flourished 

and  fallen.  Through  it;  all 

for  over  2,000  years  this 

great  wallhas  nobly  with- 
stood assaults  of  man  and 

the  elements.  So  stands 
the  Car  dwell  Condenser 
— ideals  of  strength, 

efficiency,  craftsmanship. 

The  Taper  Plate  Type  "E" 

Type  "C"   for   more 
long  wave  separation 

PHICES: 
.0005  $5.00 .00035  $4.75 

.00025  $4.25 

.000X5  $4.00 173-C 

171-C 
170-C 
168-C 

Wot  £llen  2B.  Carbtoeli 
jftSlanufacturing  Corp. 
81  Prospect  Street  -  Brooklyn,  N.Y. 

7M 

"THE    STANDARD    OF    COMPARISON" 
|WHi W/goRH 

ffi 

Have  You  Read 

"HOWDY  JUDGE"? 

By 

GEORGE  D.  HAY 

"The  Solemn  Old  Judge" 

A  book  of  character  stories  all  filled  with  good 
humor,  written  on  the  Memphis  levee  and  in 

Police  Court.  The  Judge's  book  is  out   at  last. 

Mail  Orders  are  being  received   by    The 
McQuiddy     Press,    110    Seventh    Avenue 
North,  Nashville,  Tennessee.    Price  $1.25 

per  copy. 

Remember  •    • 

MUlfr&§LUG 
THB  STANDA^JfaCONNECTOR 

Ask  Your  Dealer 
HOWARD     B.    JONES 

618  S.  Canal  St.  Chicago,  111. 

Please  mention  Radio  Age  when  writing  to  advertisers 
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Ductile  Tungsten  and  Some 
of  Its  Uses 
No  Other  Metal  Has  Such 
Industrial    Importance 

By  F.  C.  KELLEY* 
IT  is  not  my  purpose  to  give 

you  the  historical  facts  con- 
nected with  the  discovery  of 

tungsten,  and  the  various  chem- 
ical methods  of  separating  it 

from  its  ores,  for  space  does  not 
permit.  I  simply  wish  to  convey 
some  idea  of  the  method  used  to 
produce  it  in  its  ductile  form,  and 
its  application  to  the  radio  indus- 
try. 

Although  little  use  had  been 
made  of  this  metal  up  until  the 
time  it  was  obtained  in  its  ductile 
form,  it  was  by  no  means  rare. 
Deposits  of  its  ores  occur  in  many 
parts  of  the  world,  and  especially 
in  the  United  States,  Portugal, 
British  India  and  South  America. 

The  "  chief  ones  are  wolframite, 
and  iron  and  manganese  tung- 
state,  sheelite,  a  calcium  tung- 
state,  and  stolzite,  a  lead  tung- 
state. 

The  pure  oxide  of  tungsten  is 
obtained  from  the  ore  by  chem- 

ical separation.  It  is  canary  yel- 
low in  color  and  in  its  finely  di- 

vided state  resembles  flour.  This 
yellow  powder  is  loaded  into 
porcelain  tubes,  electric  resistance 
furnaces,  through  which  hydro- 

gen is  passed.  The  temperature 
and  flow  of  hydrogen  gas  are 
carefully  regulated  for  upon 
these  conditions  depend  the  char- 

acter of  the  reduced  metal.  The 
furnace  is  heated  gradually  to  a 
bright  yellow  heat,  causing  hy- 

drogen to  combine  with  the  oxy- 
gen of  tungstic  oxide  forming 

water  which  vaporizes  leaving 
the  pure  uncrystalline  metal  be- 
hind. 

The  hydrogen-reduced  metal 
powder  is  next  pressed  in  a  mold 
under  hydraulic  pressure  in  the 
form  of  bars.  If  a  bar  is  handled 
at  this  stage,  it  will  break  under 
its  own  weight,  so  it  is  carefully 

'Research  Laboratory,  General  Electric  Co. 

transferred  to  a  slab  of  molyb- 
denum, tungsten,  or  some  highly 

refractory  material,  and  refired 
in  hydrogen  at  nearly  a  white 
heat  for  half  an  hour.  This  high 
temperature  sinters  the  metal  so 
the  bar  can  be  handled  without 
breakage.  It  is  next  clamped,  be- 

tween two  water-cooled  clamps  in 
a  metal  treating  bottle,  and  a 
heavy  current  is  passed  through 
it.  This  heats  the  bar  to  a  daz- 

zling white  heat,  and  causes  it  to 
sinter  still  more.  It  is  now 
strong,  but  not  ductile,  and  a 
sharp  blow  with  a  hammer  will 
break  it.  The  bar  may  now  be 
rolled  into  sheets  or  hammered 
into  rods  or  wire  by  means  of 
swaging  machines.  The  process 
depends  upon  the  use  to  which 
the  metal  is  to  be  put.  The  treat- 

ment is  as  follows.  The  bar  is 

heated  in  a  hydrogen  electric  re- 
sistance furnace  to  nearly  a  white 

heat.  It  is  then  pulled  out  of  the 
furnace  by  means  of  tongs  and 
inserted  quickly  into  the  swag- 

ing machine.  It  is  immediately 
withdrawn  and  reheated.  This 
time  the  opposite  end  is  inserted 
into  the  swager.  A  smaller  set 
of  dies  are  now  put  into  the  ma- 

chine for  the  next  operation. 
This  heating,  hammering,  and 
gradual  reduction  in  the  size  of 
the  dies  continues  until  the  bar 
is  worked  down  into  wire.  The 
bar  is  not  allowed  to  become  cold 
during  the  swaging  operation, 
because  it  would  break  up.  The 
temperature  of  working,  how- 

ever, is  gradually  decreased  with 
its  size.  When  the  bar  has  been 
worked  down  into  a  long  wire, 
it  is  fed  automatically  through 
the  machine  by  rolls,  being  heated 
by  a  gas  flame  just  before  it  goes 
into  the  swager.  It  is  reduced 
in  this  way  until  the  diameter 
becomes  about  one  half  that  of 

the  lead  in  a  pencil.  At  this  stage 
it  is  tough  and  ductile  at  room 
temperature,  and  can  be  bent  cold 
without  breaking.  The  process 
of  reduction  to  still  smaller  di- 

ameters is  accomplished  by  draw- 
ing through  diamond  dies.  The 

wire  is  drawn  at  a  dull  red  heat 

at  first  by  heating  in  a  gas  fur- 
nace as  before,  but  as  it  becomes 

smaller  the  heat  is  gradually  re- 
duced, so  that  it  will  not  burn 

the  fine  wire.  The  amount  of  re- 
duction for  each  pass  through 

the  die  also  becomes  less  as  the 
size  decreases.  By  this  method, 
wire  five  ten  thousandths  of  an 
inch  in  diameter,  or  smaller,  can 
be  drawn. 

If  the  desired  form  of  the  metal 
should  not  be  wire,  the  highly  sin- 

tered bars  are  rolled  hot,  just  as 
they  were  when  swaged.  Metal 
sheets  rolled  in  this  manner  fur- 

nish the  material  from  which  a 
variety  of  products  are  made. 

The  method  of  making  ductile 
tungsten  is  very  different  from 
the  processes  used  to  produce 
other  metal.  It  is  never  melted 

in  any  part  of  the  process  like 
iron,  copper,  nickel,  etc.,  but  is 
made  by  pressing  finely  divided 
powder  and  heating  to  a  tempera- 

ture several  hundred  degrees  be- 
low the  melting  point.  During 

sintering  at  such  a  high  tempera- 
ture the  individual  particles  grow 

together  forming  grains.  The 
bar  then  actually  develops  a  crys- 

talline structure  which  may  be 
seen  with  the  naked  eye  if  it  is 
broken.  The  size  of  the  grains 
depends  upon  the  temperature, 
time,  etc.,  of  heating.  The  grains 
of  a  sintered  bar  when  worked 

hot  into  wire  are  elongated,  giv- 
ing it  a  fibrous  structure.  If  the 

wire  is  then  reheated  to  a  high 
temperature  the  fibers  undergo  a 
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RAYTHEON 
ANNOUNCES 

Light  Socket  Power  for  Filament  and  Plate 
for  Type  199  Tubes  Now  Practical 

T^OUR  years  ago  the  scientists  in  the  Raytheon  Lab- 
*-  oratory  tackled  the  problem  of  using  alternating 
current  as  a  supply  for  radio  power.  After  three 
years  of  research  the  well-known  Raytheon,  Type  B, 
was  developed.  In  the  one  short  year  since  this  tube 
was  introduced  the  B-power  market  has  been  revolu- 

tionized, and  the  Raytheon  equipped  B-power  units 
today  are  unquestionably  the  leaders  in  quality. 

Raytheon,  Type  B,  the  60  milliampere  tube,  remains 
the  standard  for  regular  B-power  service. 

Now  these  same  engineers  have  perfected  the  next 
logical  step  toward  a.  c.  operation — a  new  and  ex- 

ceptional rectifier  for  a  new  and  exceptional  service. 
Raytheon,  Type  BH,  has  a  rated  capacity  of  85  mil- 
liamperes,  more  than  enough  to  supply  the  60  milliam- 

pere current  for  the  filaments  of  Type  199  receiving 
tubes  connected  in  series.  Here  is  a  wonderful  oppor- 

tunity for  the  home  constructor  to  obtain  complete 
a.  c.  operation.  Think  of  it,  both  A  and  B  power  from 
a  single  rectifier!  Leading  radio  magazines  will  carry 
detailed  information  on  how  this  may  be  accomplished. 

The  new  tube  has  been  rated  200  volts  output.  This 
is  just  what  has  been  needed  for  the  new  power  ampli- 

fiers using  the  UX-171,  the  latest  development  in  qual- 
ity reproduction  for  the  home.  This  unit  will  also  be 

described  in  articles  by  radio  authorities,  and  complete 
factory-built  B-power  units  of  this  type  are  now 
available  at  radio  dealers  for  those  who  require  the 
extra  power. 

One  last  word  on  Reliability  to  those  who  are  not 
already  familiar  with  Raytheon  and  the  Raytheon 
policy.  Complete  power  units,  equipped  with  Ray- 

theon tubes,  are  manufactured  by  Companies  selected 
for  their  excellent  engineering  and  production  facil- 

ities. No  others  are  authorized  to  sell  Raytheon  rec- 
tifiers or  to  use  the  trademark  word  RAYTHEON. 

Hence,  by  making  certain  that  you  are  purchasing  a 
genuine  Raytheon  unit  you  are  not  only  assured  of 
the  utmost  in  reliable  rectification,  but  also  that  the 
unit  has  been  carefully  designed  for  the  service  for 
which  it  is  intended.  You  will  find  a  variety  of  prices 
and  styles  to  meet  every  requirement. 

Raytheon  is  the  Heart  of  Reliable  Radio  Power. 

RAYTHEON  MANUFACTURING  COMPANY CAMBRIDGE,  MASSACHUSETTS 

change  and  form  new  equiaxed    lamp  filaments  and  cathodes  for 
grains. 

Ductile  tungsten  is  too  hard 
and  tough  to  be  machined  with 
tools,  so  other  methods  are  used 
to  obtain  it  in  the  desired  form. 
Discs  are  punched  from  hot 
sheets,  and  various  other  forms 

are  made  by  forging  the  hot  sin- 
tered bars.  Heavy  sheets  may 

also  be  sheared  while  hot  to  get 
the  required  shape. 

The  high  melting  point,  tensile 

strength,  low  vapor  pressure,  un- 
der the  best  vacuum  conditions, 

and  some  other  qualities,  make 
it    a    very    desirable    metal    for 

'Outsell,  Because  They  Excel" 

All  Types 
Including    NEW 

Detector  (EX-200A) 
High   MU  and 

Power    Amplifier 

Ask  for  Folder  "L" Dealers  and  Jobbers 
Write  for  Prices 

Sales    Office, 132-134  Greene  St., New  York 
Also    Mfrs.    of    Empire    Cone   and 

Horn    Speakers 
Laboratories    &    Factory — Kearny,    N.    .7. 

radio  and  x-ray  tubes.  These 
have  proved  to  be  its  most  im- 

portant uses.  It  is  also  exten- 
sively used  in  the  electrical  in- 

dustry as  a  contact  material 
where  electrical  circuits  have  to 
be  made  and  broken  frequently, 
as  in  magnetos,  distributors  of 
automobiles,  and  voltage  regu- 

lators. A  very  valuable  use  has 
been  made  of  it  as  a  target  in 

x-ray  tubes.  Phonograph  needles 
are  also  produced  with  a  tungsten 
point.  Its  use  as  a  heating  unit 
in  the  tube  form,  and  as  a  heater- 
winding,  has  been  of  very  great 
value  in  electric  furnaces,  where 

the  metal  is  protected  from  oxi- 
dation at  high  temperatures  by 

a  vacuum  or  an  atmosphere  of 
hydrogen.  A  temperature  of 
2500  °C  can  be  obtained  in  a  few 
minutes  in  the  tungsten  tube  fur- 

nace, while  in  the  resistance  type, 
the  temperature  is  limited  only  by 

the  melting  point  of  the  refrac- 
tory material  upon  which  it  is 

wound. 

Tungsten    has    also    taken    a 
prominent  place  in  the  field   of 

(Please  turn  to  page  66) 

TRANSMITTING 
APPARATUS 

In  addition  to  our  regular 
broadcast  apparatus  we 

carry  a  very  good  stock  of 
transformers,  chokes,  grid 

leaks,  high  test  condensers, 

etc.,  for  transmitting  pur- 

poses. 
We  will  shortly  issue  our 
new  catalog  and  we  quote 
discounts  to  dealers  or  set 

builders  who  can  give  satis- 
factory buying  references. 

Please  address  us  on  your 

regular  letterhead. 

CHICAGO  RADIO 
APPARATUS    COMPANY 

415  South  Dearborn  St., Chicago 

CHI-RAD 

BUILD  THE  NEW  SHIELDED 

/^liammarlund  ^ 
^— ̂ mt1 — . 

RECEIVER Send  25c  for  construction  booh 

nmarlund-Roberts         1182-D  Broadway,  New  York 

Please  mention  Radio  Age  when  writing  to  advertisers 
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You  Get  it  All 

With' an  Austin  Aerial 
A  few  advantages  of  the  AUSTIN 
AERIAL.  Increases  selectivity. 
Non-directional.  Minimizes  inter- 

ference. Eliminates  wires.  Easily 
installed.      Guaranteed. 

THE  TRIANGLE   ELECTRIC   CO., 
I    329  Rex  Ave.  NE. 
I    Canton,    Ohio 
I 
I   □  Payment  enclosed. 

InC.O.D.  □  Send  circular. 
I 
|   Name       

!    Address       

I    City       

Can  You 
Pick  out  the  program  you 
want,  without  getting  any 
interference  from  other 

nearby  stations?  Or  can 

you  cut  out  your  local  sta- 
tions and  get  the  distant 

ones?  If  you  want  to  get 
the  best  results  from  your 
radio  use  an 

Austin  Aerial 

Regardless  of  the  kind  of  recep- 
tion you  are  getting,  we  GUAR- 

ANTEE the  Austin  Aerial  will 

improve  it.     PRICE,  $14.00. 

At  your  dealers,  or  direct  from  us. 
MONEY  BACK  GUARANTEE. 

Manufactured  by 

THE  TRIANGLE 
ELECTRIC  CO. 

329  Rex  Ave.         CANTON,   OHIO 

See  That  Screws 
A  screw-driver  adjusts 

ESULTS  in  ea 
■  clarity — greater  stabili 

authorities.  Model  "N" 
A  slight  turn  obtains  correct  tube  oscillation  on  all  tuned 
radio  frequency  circuits.  Neutrodyne,  Roberts  two  tube 
Browning-Drake,  McMurdo  Silver's  Knockout,  etc.. capa- city range  1.8  to  20  micro-micro  farads.  Price  $1.00 

Model  "G" With  grid  clips  obtains  the  proper  grid 
oapacity  on  Cockaday  circuits,  filter 
and  intermediate  frequency  tuning  in 
heterodyne  and  positive  grid  bias  in  all sets. 
Carmi-ity  range:  Model  G-l   .00002  to 
.0001  MFD,     ftfodel  G-5  .0001  to  0005 
MFD.    Model  G-10  .0003  to  .001  MFD 

Price  $1.50 
X-L  Plush  Pos 

Push  it  down  with  your  thumb,  insert 
wire,  remove  pressure  and  wire  is  firmly 
held.     Releases  instantly.      Price  15c. 
Also  furnished  seven  to  a  strip.     Nicely  marked  in  white 
with  seven  standard  markings.      Price  $1.50. 

Information  on  Request 
X-L  RADIO  LABORATORIES 

2424  N.  Lincoln  Ave.  Chicago,  III. 

POSITIVELY 

ELIMINATE  ALL  BATTERIES 
of  ANY  type  tubes  from 
m.  Easily  done  with  NEW 
y    made     for    few     dollars 

Run  ANY  set,  ANY  n 
110  volt  AC.  Positivel 
TYPE    ELIMINATOR 
from  STANDARD  parts.  No  liquids.  No  salts.  NO 
TRICKLE  CHARGER!  No  battery  of  any  kind.  Gives 
perfect  "A"  and  "B"  current  in  any  quantity.  Nothing 
like  it.  Dollar  bill  brings  detailed  blue  prints  and  in- 

structions that  assure  perfect  results. 

J.  M.  MUUEN,  Consulting  Engineer.    549  N.  Washtenaw  Av.,  Chicago 

Now  is  the  time   to 

Subscribe  to  Radio  Age. 
$2.50  per  year. 

metallurgy.  Alloyed  with  iron 

and  cobalt  it  is  used  as  a  perma- 
nent magnet  material.  Alloys  of 

tungsten  with  iron,  and  iron- 
chromium-manganese,  etc.,  are 

used  in  the  production  of  "high 
speed"  steels.  Tools  made  from 
these  alloys  are  capable  of  taking 
heavy  cuts  from  steel  at  high 
rates  of  speed,  thus  saving  much 
time  and  money  for  industries 

using  them.  Much  heat  is  gen- 
erated in  such  an  operation,  but 

still  the  tool  maintains  its  cut- 
ting edge.  Carbon  tool  steels 

would  lose  their  cutting  proper- 
ties under  such  conditions  in  a 

very  short  time. 

Compounds  of  tungsten  are 
used  as  fire-proofing  materials, 
for  weighing  silks  and  in  the  arts 
for  producing  bronze  colors  on 
glass  and  porcelain. 

YOU  CAN  GET 
Greater  reflex  or  crystal 
set  reception  if  you  use heBROWNLIE 

VERNIER  
DETECTOR 

$2.00  at   Your   Dealer   or   Direct. 
ROLAND   BROWNLIE  &  CO. 

21   Sanders  St.  Medford,   Mass 

w 
Weather  and  Time  are  Subject 

of  Investigation 
EATHER  conditions  and 
the  time  of  day  definitely 
affect  radio  signals  in 

short-wave  transmission  over 

relatively  short  distances,  engi- 
neers of  Massachusetts  Institute 

of  Technology  have  found  in  ex- 
periments being  carried  on  at  a 

new  station  for  radio  research 
on  the  estate  of  Colonel  E.  H.  R. 
Green  at  Round  Hill  near  South 
Dartmouth,  Mass. 

These  experiments,  which  are 

being  carried  on  under  the  direc- 
tion of  Dr.  Vannevar  Bush,  Pro- 

fessor Edward  L.  Bowles  and 

James  K.  Clapp  of  the  Institute's 
Department  of  Electrical  Engi- 

neering, are  made  possible 
through  the  generosity  of  Colonel 
Green,  whose  interest  in  radio  is 
widely  known.  His  own  private 
broadcasting  station,  WMAF, 

stands  close  to  Technology's  field 
station,  for  which  Colonel  Green 
recently  provided  additional 
buildings  and  antennse  equip- 
ment. 

Amateur  operators  as  far  dis- 
tant as  lonely  islands  in  the  South 

Seas  and  in  Europe  as  well  as 
America  and  South  America  have 

already  "talked"  with  1XV,  the 

call  letters  of  Technology's  field station. 
Through  the  cooperation  of 

Colonel  Green  further  studies 
over  a  period  of  several  years  are 
to  be  made  with  the  object  of 

definitely  establishing  the  rela- 
tions between  weather  conditions, 

I   offer  a    comprehensive,   experi- 
ced  efficient  service  for  his 

ipt,  legal  protection  and  the 
development  of  his  proposition. 

Send  sketch  of  model  and  de- 
scription, for  advice  as  to  cost, 

search  through  prior  United  States 
patents,  etc.  Preliminary  advice 
gladly    furnished    without    charge. 
My  experience  and  familiarity 

with  various  arts  frequently  en- 
able me  to  accurately  advise  cli- 
ents as  to  probable  patentability 

before   they   go  to  any   expense. 

Booklet  of  valuable  information  and 
form  for  property  disclosing  your 
idea  free  on  request.     Write   today. 

RICHARD  B.  OWEN,  Patent  Lawyer 

81   Owen  Bldg.,  Washington,  D.  C. 
41 -M  Park  Row,   N.  Y.  City 

1 

■       I 
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the  time  of  day,  and  radio  trans- 
mission. Much  is  being  accom- 

plished with  the  cooperation  of 
the  amateur  operators  in  all  parts 
of  the  world.  Operating  sched- 

ules of  Station  1XV  and  cards 

upon  which  data  may  be  for- 
warded to  the  station  have  been 

sent  to  all  interested  amateurs. 

Experiments  have  revealed 

that  signals  are  more  or  less  regu- 
lar when  the  sky  is  clear,  but 

weaken  or  entirely  disappear 
when  certain  conditions  of  cloudi- 

ness are  encountered.  A  wide- 
spread area  of  rain  which  in- 

cludes both  transmitter  and  re- 
ceiver has  generally  been  found 

to  give  better  signals  than  those 
obtained  in  clear  weather. 

It  has  been  found  that  for  short 
wave  transmission  to  a  fixed  re- 

ceiving station  there  is  a  mini- 
mum wave-length  beyond  which 

signals  disappear  entirely  at  the 
receiving  station.  The  wave- 

length at  which  the  signals  dis- 

appear is  called  the  "cut-off" 
wave-length.  In  transmission 
over  a  distance  of  75  miles,  for 

example,  the  "cut-off"  wave- 
length varies  between  32  and  50 

meters  for  various  times  of  the 
day.  Commencing  soon  after 

noon  the  "cut-off"  wave-length 
is  smallest  throughout  the  after- 

noon, which  is  considered  the  best 

time  of  day  for  short-wave  sig- 

Shows    how    to    get  — 
volume,   amazing   selectivity,   fine 

Science  has  discovered  a  new  principle 
in  radio  amplification  ...  a  striking 
new  development  that  is  bringing  un- 

heard of  results.  This  principle  is  found- 
ed upon  a  new  kind  of  coil — the  Erla 

Balloon  Circloid.  It  brings  4  distinct 
improvements.  These  are  explained  in  a 
fascinating  book  just  published  and  being 
mailed  free. 

Edition  limited — Write  today 
Get  this  book  and  read  about  this 

newest  scientific  radio  principle.  See  the 
many  different  circuits  in  which  it  may 
be  used.  Find  out  how  you  can  turn 
your  present  set  into  the  latest  example 
of  radio  engineering — and  at  a  remark- 

ably small  cost.  There  are  only  a  limited 
number  of  these  books,  so  you  must 
write  immediately, 

AddressElectrical  Research  Laboratories 
2500  Cottage  Grove  Ave.,  Dept.  69-D.,  Chicago,  111, 

We  Carry  a  Complete  Line  of  Parts 
for  the  Following  Circuits : 

RADIO  AGE  SUPER  9 
St.  James 

Qualitone 
Short  Wave 

Browning-Drake 
Hammerlund  Roberts 

Madison  Moore 

Samson  7C 

Victoreen 

Universal 

Aerodyne 

Orders  shipped  same  day  received 

WHOLESALE  RETAIL 

WEST  MADISON  ST8EET 

TELEPHONE, 
MAIN  4627 Ib2 

nals  over  short  distances,  but 
rises  rather  rapidly  after  sunset 
until  the  maximum  value  of  about 
50  meters  is  reached  soon  after 
midnight.  From  that  hour  until 
noon  it  decreases  slowly  and 
fairly  regularly  except  for  slight 
variations  at  sun-rise.  It  again 
reaches  its  lowest  value  of  about 

32  meters  shortly  after  noon. 

Tests  are  also  being  made  with 
many  types  of  antennae  for 
short-wave  transmission.  These 
vary  from  a  small  antenna 
mounted  entirely  within  the  sta- 

tion to  a  large  exterior  structure 
more  than  100  feet  in  the  air. 

One  of  the  most  remarkable  fea- 
tures of  the  short  wave  research 

is  that  signals  may  be  sent  great 
distances  without  a  large  antenna 
structure.  Communication  be- 

tween Station  1XV  and  various 
stations  in  Europe,  Australia  and 
South  America  has  been  carried 

on  regularly  on  an  antenna  sys- 
tem consisting  of  only  two  wires 

slightly  more  than  20  feet  long 
and  six  feet  apart. 

A  special  form  of  transmitter 
has  been  constructed  and  is  now 
being  tested. 

WHEN  YOU  BUY 

TRADE-MARK 

CONDENSERS 
for  your  Radio  set  or  your 
B-Eliminator,  your  condenser 
problem  is  a  problem  no  longer. 

Tobe  Deutschmann  Co. 
Engineers  and  Manufacturers  oj 

Technical  Products 

Cambridge,  Mass. 

Please  mention  Radio  Age  whe 

WANTED:  RADIO  EXPERTS 
$60  to  $100  A  WEEK  TO  START! 

Everywhere  men  who  know  radio  are  wanted. 
Manufacturers,  distributors,  dealers,  broad- 

casting stations,  want  competent  men.  Big 
salaries  paid.    Bright  future  in  this  fast-grow- 

OUR  ENGINEERS  WILL  TRAIN  YOU 
Now  is  the  time  to  make  the  big  money  in  radio.  We 
will  train  you  for  those  big-pay  jobs.  A  thorough,  prac- 

tical course  in  radio  prepared  by  radio's  great  engineers. 
n(t    this   training   now   at   no   cost   to  you. 
WE  GIVE  TRAINED  MEN  POSITIONS 
We  give  all  Ambu-trained  radio  men  a  chance  to  make 
good  at  big  ray.  Our  plan  enables  you  to  start  right  in 
making    money,    either    working    for    us    or    in    your    own 

Radio  Set  FREE'  Every  Ambu  student  i« 

nduiuocirnuii.  g[rcn    an    Ambu    flve.tube 
radio   set    FREE!     Get    stations    from    40    to   550   meters. 

Write    at    once    for    special    offer 

AMBU    ENGINEERING    INSTITUTE 
2632- J  Prairie  Avenue  Chicago,  Illinois 

ting  to  advertisers 



CLASSIFIED  ADVERTISEMENTS 
If  you  have  anything  to  buy  or  sell,  don't  overlook  the  value  of  RADIO  AGE'S  classified advertisements. 

The  classified  advertising  rates  are  but  five  cents  per  word  for  a  single  insertion.  Liberal 
discounts  are  allowed  on  three,  six  and  twelve-time  insertions,  making  rate  of  4  1-2,  4  and  3  cents 
a  word  per  insertion  respectively.  Unless  placed  through  an  accredited  advertising  agency,  cash 
should  accompany  all  orders.  Name  and  address  must  be  included  at  foregoing  rates.  Minimum 
contract  charge  $1.00. 

All  classified  ads  for  the  November  issue  must  be  sent  in  by  October  25. 

AGENTS WANTED 

SELLS for   $9.75.      Prints  ad   or 
,  etc.     $1.00  commission 
Automatic  Ad-Stamper, 

wrapping    paper 
Send  10c  for   sa 

Joplin,  Mo. 

-nple 

Fifty 

Angele 

weekly    easy,    circula 

sTcaiff.  ree'     
SPe"C 

ting 

r   Sh 
magazine    clubs, 
ields  Agencies,  W 

In- 

Los 

SELLS at  sight.     Prints  ad  on 
etc.      $4.00   commission. 
Automatic  Ad-Stamper, 

wrapping  papei,  e 
Send    10c    for    sa 

Joplin,  Missouri. 

a: SELL  MARVELOUS  NEW  RADIO  INVENTION  THAT 
IMPROVES  summer  reception  100%.  Effarsee  marvel 
inside  antennae  gives  better  tone,  greater  selectivity, 
less  stati  .  Sells  to  every  radio  owner  for  only  $4.00. 
Write  today.  Fishwick  Radio  Co.,  135  Central  Parkway, 
West,    Cincinnati,    Ohio. 

AGENTS— STEADY  INCOME.  LARCE  Manufacturer  of 
soaps,  perfumes,  toilet  articles  and  pure  food  products, 
etc.,  wishes  representatives  in  each  locality.  Manu- 

jmer.     Big  profits 

Bldg.,   Cincinnati,    Ohi! 

Agents  Wanted  VANCY  Guaranteed  Radio  Tubes  with 
imported  filament  all  types  BEST  BY  TEST  also  trans- 

lple    tubes   $1.50   each    Post    Paid.      Send 

$50  WEEKLY  EVENINGS,  DEMONSTRATING  super 
selective  6-tube  radio  set.  Selectrodyne  Radio  Co., 
Dept.  M-325  West  State,  Rockford,   Illinois. 

AUTOMOBILES 

Light"  weight  ALOY-NUM  pistons  for  all  cars trucks,  low  prices,  get  circular.  Egge,  7704  South 
Street,  Los  Angeles,  California. 

BOOKS  AND  MAGAZINES 

TROUBLE-SHOOTING— Do  it  yourself.  Just  off  the 
press,  valuable  24-page  booklet  tells  how  to  locate  and 
clear  radio  trouble;  What  to  Do  When  Set  Goes  Wrong; 
How  to  Test;  written  by  nationally  known  authorities, 
ask  your  radio  dealer  for,  "PRACTICAL  GUIDE  FOR 
EVERY  RADIO  OWNER  AND  BUILDER,"  or  send  10c 
today  to  Universal  Test  Equipment  Co.,  2939  N.  Oakley 

Chi, 

io  reading  free — forming  magi 
js.  Many  books  as  premiums — Li 
in  Agencies,  West  Los  Angeles,  Ca 

laboratory,  offic 
of  $4.00.  Send  st, 

i.    Sent  prepaid  i 
■  48  page  catalog  < 

BUSINESS  OPPORTUNITIES 

Make  $20  hundred  stamping  names  on  check, 
25  cents  for  sample  and  .nstructions.  R.  Ni: 
Company,   Wisconsin   Rapids,   Wisconsin. 

CODE 

Want  to  Memorize  the  Wireless  Code?  The  Coryden 
Snyder  Code  Method,  Patented,  is  quickest.  Send  25c 
coin,  or  M.  O.  to  C.  C.  Snyder,  1423  Elmdale  Ave.,  Chi- 

cago,    III. 

CRYSTALS 

ALKEMn',E'.Ve  f
 Geologist,  Jopli 

Crystals:    Pound    75c    prepaid, 
litive    Crystals    50c.         Buskett, 

DOGS 

For  Sale — Arkansas  Hounds,  trained  and  untrained, 
30  years  dog  business,  long  trial,  guaranteed,  terms, 
list  free.      W.   B.   Caraway,   Alma,  Arkansas. 

MUSIC 

SONG  Poem  Writers — If  you  have  your  words  put  to 
music  let  a  gifted  Melody  Writer  do  it.  Write  Francis 
Conover  (Composer),  AVON,  New  Jersey. 

PERSONAL 
LONELY  HEARTS:  Exchange  fetters;  mak, 
new  friends  in  our  jolly  club.  Particular 
Moore,   Box  90S,  Jacksonville,   Florida. 

RADIO 

A  new  circuit  just  out,  something  different, 
cent  stamp  for  information  how  to  build  your 
Web  Radio  Company,  Box  849,  Chicago,  III. 

110  and  two 
tion  guaranteed 
Ocrlein,  2943  Ca, 

se  of  my  Kennedy  Universal  Receiver  type 
:age  Amplifier  type  525.     Excellent  condi- 
■J       No  reasonable  offer  refused.      K.   F. 

ridge  St.,  Philadelphia,  Pa. 

extensively.  Set  of  three 
$6.45.  Money-saving  price  list  mailed  upon  request. 
All  articles  sold  on  money  back  guarantee.  Midwest 
Radio  Supply,  Dept.  C,  Box  222,  Racine,  Wisconsin. 

Radio  books— Construction  of  a  modern  Super  Hetero- 
dyne Type  Receiver  including  Testing  and  Operation 

$1.00;  Henley's  222  Radio  Circuit  Designs,  267  pages, 
$1.00;  The  ABC  of  Vacuum  Tubes  used  in  Radio  Recep- 

tion 132  pages,  75  cents;  Henley's  Workable  Radio  Re- ceivers 196  pages  $100;  Experimental  Wireless  Stations 
392  pages  $2.00;  Wireless  Telegraphy  and  Telephony 
Simply  Explained  154  pages  $1.00.  Sent  prepaid  on 
receipt  of  price.  Send  stamp  for  our  48  page  catalog  of 
latest  and  best  practical,  scientific,  mechanical  and  in- 

dustrial books.  Midland  Products  Co.,  Dept.  RA,  524 
Courtland   St.,   Park   Ridge,   Illinois. 

SILICON  Transformer 
25  cents,  5  lbs.  30  cents,  less  than  S 
4  cubic  inches  to  the  lb.  .007"  for  ri 
formers,  50c  cubic  inch,  postage 
cash  with  order— balance  C.  O.  D. 
met,   Michigan. 

t  to  order  .014 

Bakelite  subpanels  with  five  built  in  X  type  sockets, 
connections  marked  size  7x23,  five  dollars  by  mail 
order.  Subpanel  brackets,  seven  inches  long,  two  and 
half  inches  high,  one  dollar  a  set.  Satisfaction  guar- 

anteed or  money  refunded.  Arrow  Radio  Products, 
350  Fifth  Avenue,  Venice,  Calif. 

99.7%  Pure  aluminum  for  Rectifiers,  B  Eliminators, 

Trickle  chargers  and  transmitters  1-2"  round,  1-4x1" 
rectangular  5c  inch,  l-4"x3-4  4c  inch.  3-8"  round  lead 
elements  3  1-2"  long  15c,  7  for  $1.00  all  with  brass  ter- 

minals, prepaid  to  5  zone.  No  order  less  than  $1.00. 
Geo.  Schulz,  Calumet,  Michigan. 

CRYSTALS— NOT  GALENA 
CELERUNDUM— the    most    sensitive    crystal    rectifier 
in  the  world.     It  is  non-metallic  sensitive  all  over;  low 
resistance;  greater  volume.     Will  not  burn  out  .  Twelve 
crystals  for  $1.00  post   paid. 
De-Tex-It — A  truly  great  fixed  detector — Positive  con- 

tact— Thousands  in  use.  The  best  rectifier  for  Crystal 
Sets,  Reflex  T  R  Frequency  and  Super  Hets  3  for  $2.00 

postpaid. WE  HAVE  A  BOOK  THAT  TALKS  and  sings,  plays 
the  piano  and  tells  stories.  Inside  attractive  covers 
is  a  compact,  practical  and  complete  radio  outfit.  No 
operating  expense;  no  batteries  or  tubes  to  replace. 
Everything  is  included — (crystal  set  aerial  and  ground 
leads  indoor  antenna  and  pair  of  phones).  The  Talk- 

ing Book,  $5.00  complete  connect  it  in  a  second  and  it 
goes  for  a  life  time.  No  overhead.  E.  W.  Pitt  Com- 

pany, 115  Federal  St.,  Boston,  Mass. 

PURE  ALUMINUM  and  lead  rectifier  elements,  holes 

drilled,  with  brass  screws  and  nuts  per  pair  1/16", 
l"x4»,  13c,  1x6,  15c,  1  1/4x6,  17c,  1  1/2x6,  19c,  single 
elements  half  price.  Sheet  aluminum  1/16",  $1.00 
l/8"  $1.90.  Lead  $1.00  square  foot  all  prepaid.  Geo. 
Schulz,    Calumet,    Michigan. 

CONDENSERS.  800  VOLT  FILTER  .1  mfd  45c,  .25  51c, 
.5  60c,  1.  75c,  2.  $1.20,  3.  $1.80,  4.  $2.40.  1500  VOLT 
FILTER,  .1  51c,  .25  60c,  .5  75c,  1.  $1.05,  2.  $1.95,  3.  $2.70. 
4.  $3.60.  ELIMINATOR  BLOCKS,  2,  2,  and  8  $5.70, 
2,  2,  8,  and  1  $6.15,  2,  2,  8,  1  and  1  $6.60,  .1  and  .1  in  series 
90c.  Many  other  capacities.  Acme  transformers  and 
chokes.     THE  RADIO  CLUB.  INC.,  La  Porte,  Ind. 

3  element  Rectifier  jars  for  B  eliminators,  B  battery 
chargers  and  transmitters,  1  jar  takes  the  place  of  2 

ordinary  jars,  1/4"  x3/4"  99.7%  pure  aluminum,  rubber 
covers    binding    posts    3"    inside  diameter  $1.00    each, 
4  for  $3.00,  prepaid  to  5th  zone,  1/2  cash  with  order 
balance  C.  O.  D.  Satisfaction  or  money  back,  George 
Schulz,    Calumet,    Mich. 

Audio  transformers  70c  up.  $2.00  brings  a  50  H  60  MA 

choke  for  use  with  your  "B"  eliminator  or  as  a  Bypass 
tor  your  speaker.  Write  for  list  of  transformers  and 
parts.      Radio   Parts   Sales  Co.,   Box   24,   Orange,   N.   J 

Double  spaced  variable  transmitting  condensers, 
calibrated  spaces,  hard  rubber  end  plates,  13  plates 
$3.00,  17  plates  $3.50,  23  plates  $4.00  prepaid,  l/2  cash 
with  order,  balance  C.  O.  D.  Satisfaction  or  money 
back.      George   Schulz,   Calumet,   Michigan. 

4000  ohm  N  &  K  Head  Phones,  finest  and  most  sensitive 
Phones  out,  list  $8.50  sell  for  $6.25  while  they  last,  pre- 

paid cash  with  order,  absolute  satisfaction  or  money 
back.     Geo.  Schulz,  Calumet,  Michigan. 

NO  MORE  BATTERIES.  You  can  eliminate  all  bat- 
teries and  operate  your  set  on  light  current,  AC  or 

DC — no  hum— any  kind  of  set — any  type  of  tubes. 
Complete  blue  prints  and  instructions,  guaranteed 

Engineers'   Service   Company,   Suite   203,    15   Park Row,  Ne 
York. 

Your  aerial  is  only  as  good  as  your  insulators 
famous  air  pocket  blue  porcelain  Insulators  ha 
leakage  path  only  30c  each,  4  for  $1.00  prepaid 

zone,  2c  each  extra  beyond.      ~ 

V$ 

to  4th 

Satis- 

Calumet,  Michi- 

A  real  DX  Circuit!  5  tubes  over  3000  miles  range  with 
loud  speaker  volume.  Send  $1.00  for  circuit  and  in- 

structions.   Tuttle  Radio  Laboratories,  Diamond,  Ohio. 

SAVE  MONEY  on  radio  sets  and  parts.  List  free.  All 
merchandise  guaranteed.  GEMRAD  COMPANY,  631 
E.  Okmulgee,   Muskogee,  Okla. 

"$1.00  For  Your  Old  Tubes  regardless  of  make  or  con- 
dition towards  the  purchase  of  each  new  Standarc 

$2.50  tube.  Positively  guaranteed.  We  do  not  iel 
rebuilt  or  bootleg  tubes.  Order  today.  Luxem  &  Davii 
Mfg.  Co.,  6229  Broadway,  Chicago,  111.     Paste  this  ad 

Charles  Bloedorn, 

SALESMEN   WANTED 

Sell    wha Make   $100    WEEKLY    in    spare    time 
public  wants — long  distance  radio  re, 
sales    weekly    pays    $100    profit.      No 
no  canvassing.      Sharpe  of  Colorado  made  $955  in  < 
month.      Representatives  wanted   at  once.      This   p 
is     sweeping     the     country — write     today     before     yi 
county  is  gone.     OZARKA,  INC.,  431  N.  LaSalle  Ave. Chicago. 

STAMPS 

Radio    Age    Classified    Ads    Bring    Results 

Please  mention  Radio  Age  when  writing  to  advertisers 



ou 
^be  the  judge 

of  its  value 
^> 

No  Filament  to  Burn  Out 

All  the  Majestic  "B"  Current 
Supply  units  are  manufac- 

tured complete  in  our  factory 
andareequippedwith  the  fa- 

mous Raytheon  Tube.  (En- 
dorsed by  numerous  radio 

engineers  and  editors)  which 
is  a  non-filament  tube  with 
full  wave  rectification,  no 
acids  or  back  surge.  Tests  of 
the  Majestic  "B"  ontheoscil- 
lograph  demonstrate  that  all 
A-C  hum  is  eliminated. 

Majestic  Standard-B 
Especially  adapted  for  sets 
having  not  more  than  seven 
201-A  tubes,  or  six  201-A 
plus  one  135-150  volt  power 
tube.  Popularly  priced  for 
the  average  set.  Improves 
tone — betters  reception. 
Price   $32.50 
West  of  Rocky  Mts.    .    .    $35.00 

Majestic  Super-B 
Capacity  1  to  12  tubes,  in- 

cluding the  use  of  135-150 
volt  power  tubes.  Complete 
with  switch  to  control  cur» 
rent  from  light  socket. 
Price   $35.00 
West  of  Rocky  Mts.    .    .    $37.50 

Majestic  Master-B 
Rating  60  mils  at  150  volts. 
Particularly  adapted  for 
Radiola  25,  28  and  30  and 
Super  heterodynes.  Will 
operate  all  power  tubes,  also 
the  new  super-power  tube 
UX-171  (180  volts).  Un- 

equalled for  sets  having  a 
very  heavy  current  draw. 
Price   „  .  .  $42.50 
West  of  Rocky  Mts.     .    .    $45.00 

**  it 

Dealers  who  sell  the  Majestic  "B"  Current 
Supply  are  confident  that  it  improves  recep- 

tion. So  confident,  they  make  you  this  unus- 
ual offer:  Buy  a  Majestic  today.  Attach  it  to 

your  set  and  use  it  for  one  week  right  in  your  own 
home.  If,  at  the  end  of  this  time,  you  are  not  fully 
convinced  that  it  gives  you  better  radio  performance 
— more  dependable  power  at  less  cost — your  money 
will  be  refunded! 

Economical  to  Operate 

You  couldn't  want  a  better 
proposition  than  this.  The 
Majestic "B"  Current  supply, 
because  of  its  unvarying 
constant  voltage,  gives  you 

improved  tone,  greater  vol- 
ume— all  at  the  low  cost  of 

about  one-tenth  cent  an 
hour.  So  you  can  appreciate 
that  here  is  a  practical  radio 
investment. 

Your  original  purchase  price  will  be  returned 
through  operating  economy  alone. 

Majestfc^Guient  Supply 
delivers  pure  direct  airrent'Roiu  your  light  socket 

Give  that  set  of  yours  the  power  it  needs— power  for 
any  variation  in  tone.  Then  you'll  have  anew  appre- 

ciation of  radio.  You  will  have  one  delightful  program 
after  another — summer  evenings — winter  evenings 
—ALL  the  timel 

That's  when  your  set  is  equipped  with  Majestic  "B" 
Current  Supply.  Your  set  seems  Alive  with  marvel- 

ous energy.  You  sense  a  new  joy  in  radio. 

You  at  last  forget  its  mechanics,  for  a  simple  switch  releases 

all  the  power  you  need  for  any  program.  Power — cleans— 
constant — abundant!  Power  that  instantly  responds  to  high 
soprano,  and  as  easily  brings  you  the  full  resonance  of  an 
orchestration!  Easily  attached  to  your  light  socket  saving 
you  constant  bother  and  attention. 

SEE  YOUR   DEALER 
FOR  DEMONSTRATION 

Grigsby-Grunow-Hinds  Co. 
4586  Armitage  Avenue  *  Chicago,  Illinois 



tvith 
100%  Reserve  Power 

cNew  and  Improved 

"theARISTOKRAT 
A  one-piece  Console 

of  finely  selected 

Genuine 
^Mahogany 

One  of  the  finest  pieces  of  furniture  in  which 
a  radioreceiving  set  has  ever  been  installed.  It 
is  truly  an  aristocrat  with  its  distinctive,  finely 
proportioned  lines  and  rich  lustrous  finish. 

Equipped  tvith the  finest  of 
Cone  Speakers 

especially  designed  to  bring  forth  the  full  merit 
of  the  new  construction  of  the  Freshman  Master- 

piece circuit.  Designed  for  the  employment  of 
the  new  UX-112  Radiotron  Power  Tube  and 

the  necessary  "C"  battery  connection — all  metal 
SHIELDED  front  and  sub-panel. 

Sold  on  easy  terms  by  Authorised 
Freshman  Dealers,  who  also 

install  and  service  them 

GENUINE  RCA  RADIOTRONS 
are  shipped  with  Freshman  Masterpiece  Receivers  —  matched 
and  tested   lor  each  individual  set.   Price  -with  this   equip- 

Ch. vs.  Freshman  Co.,  Inc., 
Freshman  building.  New  York 

262(i  W.  Washington  Blvd.,  Chicago 

Write  for  our  beautiful  new  booklet  illustrating 
and  describing  our  1927  Receivers  and  Accessories 

ment   [one  UX   111  Power  Tube;   one    OX    XOOA    £«•««■ 
Detector  Tube;  three  UX  101 A  Amplifying  Tubes}    '11/ 

Wbrlds  Greatest  Radio! I 
^ / 



3M! Blueprint  SectionEvery  Month 
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 <See  Storage  20) 

192G        Rac*io  Age  World's  Record Set  C. Naval  Radio  Compass 

Work  CBuilding  the  Henry- 
Lyford  Receiver 

m 

Complete  Broadcast  List 
In  Bach  Issue 



•f   1   1   f  f Glowing 
spots  of  light  ♦  ♦  ♦ 
in  place  of  dials 
\A ICROMETER  TUNING  ACTION 

to  u"'~  'he  best  your  set 

:friction'drive"  to 
iver  .... 

Soft  illumination  to  add  swifter  read' 
ability  to  scale  «59  and  flashing  beauty 
to  the  panel  .... 

....  these  are  the  advanced  features 

that  distinguish  the  set  you  equip  with 
MAB/co  illuminated  controls. 

Any  receiver— the  new  one  you  build,  or  the 
old  one  you  remodel— can  have  mar'CO  con' 
trols.  They  fit  all  standard  condensers.  Scales 
read  o  to  ioo,  or  ioo  to  o,  as  preferred.  The 

template  makes  mounting  a  simple  icminutes" 
undertaking.  Special  Mazda  lamp  supplied 

runs  on  your  regular  "A"  battery  or  on  a 
separate  "C"  battery.  $3.50  complete.  Send for  booklet. 

Martin-Copeland  Co.,  Providence,  R.  I. 

The  "Radio  Age  Four" 
has  MARCO  controls 

as  specified  equipment. 

This  new  circuit  design  achieves  remarkable 
efficiency  with  only  4  tubes.  Its  simplified 
panel  layout  is  distinguished  by  glowing 

spots  of  light,  in  place  of  dials. 

2 .MARCO  I//umi;i(j/ed  Controls 
Please  mention  Radio  Acje  when  writincj  to  adi 
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MEN!  Here's 
the'dope'yotfve 
been  looking  for- 
HOW  TO  GET  INTO  THE 

RADIO  BUSINESS" 

J.  E.  SMITH 
President 

These  Instruments 
FREE  of  Extra  Cost 

All    instruments    shown    here    and    others — SIX 
BIG  OUTFITS— sent  to   all  our    students    free 
of  extra  cost  under  short  time  special  offer. 

Clip  coupon  now — find  out  all  about   this  big 
unequalled  offer  while  you  still  have  time  to  take  advantage 
of  it.  Our  training  is  intensely  practical — these  instruments 
help  you  learn  to  do  the  practical  work.  Receiving  sets,  from 
simplest  kind  to  thousand-mile  receiver.  Many  other  big 
features. 

My  Radio  Training  Is  the  Famous 
"Course  That  Pays  for  Itself" 

in  Work 

k 

If  you're  earning  a  penny  less  than  $50 
week,  clip  coupon  now  for  FREE  BOOK! 
New  book,  profusely  illustrated,  tells  all 
about  the  Radio  Profession,  thousands  of 

openings — in  work  that  is  almost  ro- 
mance! YOU  can  learn  quickly  and  easily 

at  home,  through  our  tested,  improved 
methods,  to  take  advantage  of  these  great 
opportunities!  Why  go  along  at  $25  or 
$35  or  $45  a  week,  when  you  can  pleas- 

antly and  in  a  short  time  learn  to  be  a  Radio 
Expert,  capable  of  holding  the  big  jobs — paying 

$50  to  $250  a  week? 

Clap  Coupon  for  Free  Book 
Don't  envy  the  other  fellow  who's  pulling  down  the  big 
cash.  Our  proven  home-study  training  methods  make  it 
possible  for  you  too,  to  get  ready  for  a  better  job,  to 
earn  enough  money  so  you  can  enjoy  all  the  good  things  of  life.  Most 
amazing  book  ever  written  on  Radio  tells  how — thousands  of  interesting 
facts  about  this  great  field,  and  how  we  can  prepare  you,  quickly 
and  easily  in  your  spare  time  at  home,  to  step  into  a  big-pay  Radio 
job.  You  can  do  what  thousands  of  others  have  done  through  our 
training.  GET  THIS  NEW  FREE  BOOK.  SEND  COUPON  TODAY. 

J.  E.  SMITH,  President 
NATIONAL  RADIO  INSTITUTE 

Spare  time  earnings  are  easy  in  Radio  when  you  know  it  the  way  we  teach 
you.  Increase  your  income  almost  from  the  start  of  your  course  through 
practical  knowledge  we  give  you.  We  show  you  how  to  hold  the  job.  then  our 
big  Free  Employment  Department  helps  you  get  one.  Free  Book  "Rich  Re- 

wards in  Radio"  tells  how. 
Howard  B.  Luce  of  Friedens.  Pa.,  made  S320  in  7  weeks  during  his  spare  time. 
D.  H.  Suitt  of  Newport,  Ark.,  writes,  "While  taking  the  course  I  earned  in 
spare  time  work,  approximately  S900."  Earl  Wright  of  Omaha,  reports  making 
S400  in  a  short  time  while  taking  his  course — working  at  Radio  in  his  spare 
time  only.  Sylvester  Senso,  207  Elm  Street,  Kaukauna,  Wis.,  made  S500. 
And  when  your  training  is  completed  you're  ready  to  step  into  a  real  big  Radio 
job  like  C.  C  Gielow,  Chief  Operator  of  the  Great  Lakes  Radio  Telegraph 
Company;  E.  W.  Novy,  Chief  Operator  of  station  WRNV;  Edward  Stanko, 
Chief  Operator  of  Station  WGR;  and  hundreds  of  other  N.  R.  I.  Trained  men. 
The  National  Radio  Institute,  originators  of  Radio  Home-Study  Training, 
established  1914,  today  offers  you  the  same  opportunity  these  men  had,  under 
a  bond  that  guarantees  you  full  satisfaction  or  money  refunded.  It's  your  big 
chance  to  get  into  Radio — mail  coupon  for  FREE  Book  and  proof. 

:ie  m>  ms  WimmmMm: 

^Radio% 

Needs  f? 

li*ained|>  / 

Men  i^' 

/ 
/ 
/  National 

Radio 
Institute, 

Dept.  OU-3, 
Washington, 

d.  h. 

Dear  Mr.  Smith 
Without     obligating    me     in    any 

way,    send    me     your    FREE 
BOOK'     "Rich    Rewards    in    Radio." 

and    all    information    about    your    prac- 
tical, home-study,  Radio  Course. 

Please  mention  Radio  Age  when  writing  to  advertisers 
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Chats  With 
the  Editor 

REGARDLESS  of  where  you live,  by  all  means  visit  one 
of  the  radio  shows  being  held  dur- 

ing this  season  of  the  year.  Your 
presence  at  these  expositions  of 

radio  progress  will  help  you  ma- 
terially to  understand  and  see 

what  you  have  been  reading  about 
in  your  favorite  radio  magazine 
for  the  past  twelve  months. 

Especially  if  you  reside  in  the 
Chicago  area  you  should  visit  the 
fifth  annual  Radio  Show  at  the 
Coliseum  in  Chicago.  There  you 
will  find  ample  food  for  reflection 
in  the  designs  and  circuits  found 

in  the  products  of  the  radio  man- 
ufacturers of  this  country.  Many 

points  upon  which  you  may  have 
had  some  misunderstanding  will 
be  immediately  cleared  up  when 
you  can  see  the  actual  receiver  or 
device  before  your  eyes. 

Over  two  hundred  and  twenty 

thousand  persons  visited  the  Ra- 
dio Show  in  New  York  during 

the  week  of  September  13.  Chi- 
cago as  the  center  of  the  Amer- 

ican radio  industry,  according  to 
all  predictions,  will  have  an  even 
greater  attendance  which  we  hope 
will  serve  as  a  further  reminder 

to  Mr.  Edison  that  interest  in  ra- 
dio this  year  is  by  far  greater 

than  during  the  previous  twelve 
months. 

Four  construction  articles  on 
good  receivers  will  be  found  in 
this  issue.  This  should  suffice  to 
keep  our  readers  busy  until  the 
next  edition  when  there  will  be 
other  worthwhile  circuits,  with 
full  constructional  details. 

An  excellent  article  on  naval 
radio  compass  work  is  written  by 
Commander  S.  C.  Hooper,  U.  S. Navy. 

Look  up  our  announcement  of 
a  monthly  prize  contest  for  your 
best  ideas  along  radio,  electrical, 
mechanical  or  scientific  lines — 
your  idea  may  be  a  winner. 

Editor  of  RADIO  AGE. 
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Here's  the  most 

economical  "B"  battery  ever  built 
for  radio 

In  THE  production  of  Heavy- 

Duty  radio  "B"  batteries 
Eveready  has  established  a 

new  standard  of  "B"  battery 
life  and  economy. 

Eveready  Heavy-Duty 
45-W*  "B"  Batteries  will 
outlast  any  Light-Duty 
45 -volt  "B"  two  to  one 
regardless  of  the  number 
and  kind  of  tubes  used! 
Moreover,  though  lasting 
twice   as   long,   they    cost 

only  one-third  more! 

To  cap  the  climax  of  "B" 
battery  economy,  in  Eveready 
Layerbilt  No.  486,  Eveready 

has  perfected  a  Heavy-Duty 

"B"  battery  of  unequaled  en- 
durance and  dependability — 

positively    the    greatest    "B" 

battery   in   service   and   satis- 
faction its  price  can  buy. 

You  can  make  no  mistake 

in  buying  Eveready  Layerbilt 

No.  486  for  any  set  using  nor- 
mal voltages  (45  to  135  volts). 

You  will  be  buying  the  ut- 

most in  dependability  of  "B" 

Left —  Ever- 
eady Layer- bilt No.  486. 

Right-TVo. 
7111  Ever- 

eady Dry  Cell 

Radio  "A" 

Battery,  1 Y2 

volts. 

EVEREADY 
Radio  Batteries 

-they  last  longer 

power — the  greatest  "B'' power  operating  economy — 
D.  C.  (direct  current)  in  its 

purest  form,  which  insures 
pure  tone  quality. 

With  colder  evening  at 

hand,  radio  reception  is  vastly 
improving.  Equip  your  set 
now  with  Eveready  Layerbuilt 

No.  486,  the  greatest  "B" battery  ever  built  for  radio 

Manufactured    and   guaranteed    by 

NATIONAL  CARBON  CO.,  Inc. 
New  York  San  Francisco 

Canadian  National  Carbon  Co.,  Limited 

Toronto,   Ontario 

Tuesday    night    means    Eveready    Hour — 9    P.    M., 
Eastern     Standard     Time,     through     the  following stations: 

WEAF^Neuj  York     vics-Buffalo  Wan-Chicago 
vijxR-l'rovidence   v/CAB-Pittsbvrgh  \\oc-Darenport 
WEEl-Boston  v/Skl-Cincinnati     „,__.(  Minneapolis 
WT.\<:-\Yorc:slrr      WTAM-Cl.friom!     «CCOj  stPaul 
v/Fi-Philadelphia  wwj-Defroit  KSD-St.    Loui» wrc— Washington 



RADIO  AGE  for  November,  1926 

The 
zine  of  the  Iloiirl 

Console  with  Cone 

Loudspeaker 
Ready  for  Your  Set 

and  Batteries 

for  ventilation 

P
 
 The  

Cone 
 Louds

peaker
, 

with  its  Spruc
e  

soundi
ng 

board, 
 
is  quickl

y  
and  easily 

removab
le, 

allowi
ng  

instant
 

.access
  

to  all  batteri
es,  

bat- 

equipm
ent  

and  wiring.
 

A  Revelation  in 

"Radio  "Reproduction (3^2?T  Last — a  cone  loudspeaker  that 
<-/JL  reproduces  all  the  tones  as  they 
are  broadcast.  From  the  deep  voiced 
tuba  of  an  orchestra  to  the  softest  note  of 

a  vocal  solo — every  tone — every  sound  is 
reproduced  in  all  its  beauty,  just  as  it 
entered  the  microphone. 

world  of  radio.  When  compared  with  Go  to  your  dealer  today  and  examine 

the  average  cost  of  cone-type  loud-  this  astonishing  new  Cone  Loudspeaker 
speakers  of  even  smaller  size,  the  cost    Console.  If  he  happens  not  to  have  one, 

of  the  complete  Windsor — cone  loud- 
speaker, spruce  sounding  board,  and 

console — is  amazingly  low. 

This  22-inch  Windsor 
Cone  Loudspeaker,  with 
its  spruce  soundingboard, 
will  reproduce  the  sofest 
crooning  lullaby  in  a 
softly  lighted  room,  or 
the  full  throated  march 
music  of  a  band  in  an 

auditorium  —  both  with 
perfect  fidelity  of  sound 
and  tone. 

The  Windsor  Cone 

Loudspeaker  Console  is 
the  greatest  value  in  the 

Model  600 
With  16-inch  Cone  {Pat.  applied  far) 

This  20  by  17-inch  Cone  Loudspeaker 
Table  has  suspended  from  the  underside 

of  the  top  a  16-inch  Windsor  Cone  Loud- 
speaker. Placed  in  any  part  of  a  room, 

it  fills  the  room  with  music  just  as  an  in- 
verted electric  lamp  floods  the  room  with 

light.    Finished  in  Mahogany    «t1Q 

or  Walnut.     Price       q>l.Z7 (West  of  Rockies,  S23.00) 

As  a  piece  of  furniture, 

theWindsor  ConeLoud- 
speaker  Console  is  of 
such  manifest  high  qual- 
ityandattractivedesignas 
to  be  a  welcome  addition 

to  any  home.  Finished 
in  Mahogany  or  Walnut. 

*  * 
TheWindsor  Cone  and 
Horn  Loudspeakers, 
combined  with  attractive 

pieces  of  furniture  in 
many  models,  are  being 
demonstrated  by  recog- 
nizeddealersevery  where. 

write  to  us  and  we  will  tell  you  the  name 
of  the  nearest  store  at  which  you  can 
see  and  hear  one. 

WINDSOR  FURNITURE  COMPANY 
World's  Largest  Manufacturers  and  Originators 

of  Loudspeaker  Consoles 

1416  Carroll  Avenue       Chicago,  Illinois 
Los  Angeles  Branch— 917  Maple  Avenue 

|   WI 

WINDSOR  FURNITURE  COMPANY 
Electrical  Department 

1416  Carroll  Avenue,  Chicago,  Illinois 

Send  me  FREE  and  without  obligation  circulars 
Windsor  line  of  Cone  and  Horn  Loudspeakers  cor 
with  pieces  of  furniture,  and  name  of  nearest  dealer 

Name   

._! 
Please  mention  Radio  Age  when  writing  to  advertisers 
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Build  A  Radio  Set 
By  ARMSTRONG  PERRY 

ONCE  I  knew  a  man  
who 

lived  in  a  very  small  city 
apartment.  One  evening 

we  spent  three  hours  around  his 
tool  chest.  It  contained  tools 
enough  to  equip  a  carpenter  and 

cabinet  makers'  shop  and  must 
have  been  worth  over  a  thou- 

sand dollars.  Yet  there  was 
nothing  in  the  apartment  that 
he  had  made  himself.  His  tools 

and  his  hankering  for  construc- 
tive work  had  been  brought 

with  him  from  some  place  where 
he  had  more  spare  time  and  el- 

bow room. 

All  of  us  have  the  same  urge 
that  this  man  had,  in  greater  or 
less  degree.  It  used  to  break  out 
here  and  there  in  the  construc- 

tion of  a  model  steam  engine 
that  never  performed  any  work 
harder  than  exhibiting  itself  at 
the  county  fair.  Since  the  auto- 

motive craze  arrived,  a  few  nat- 
ural mechanics  have  spent  their 

spare  time  building  cars,  or  as- 
sembling them  out  of  impossible 

combinations  of  spare  parts. 
Here  and  there  we  run  across  a 
home-made  airplane.  But  never, 
until  radio  broadcasting  began, 
was  there  an  opportunity  for  the 
average  man  —  every  average 
man — and  the  exceptional  men 
also,  to  satisfy  the  fingers  that 
itch  for  the  feel  of  tools  and  pro- 

duce, in  a  reasonable  time  and 
at  reasonable  expense,  some- 

thing that  would  be  a  pride  and 
joy  to  himself  and  that  would 
provide  his  family  and  friends 

with  endless  and  beneficial  en- 
tertainment. 

There  are  no  limitations  to 
radio,  up  or  down.  For  a  nickel 
the  Superintendent  of  Docu- 

ments, Government  Printing  Of- 
fice,   Washington,    D.    C,    will 

Charles  H.  Ordas  has  charge  of  all  the 
motor  cars  that  run  on  the  Chicago, 
Milwaukee  and  St.  Paul  Railroad,  but 
he  has  found  time  to  build  a  score  of 
radio  receivers.  He  takes  this  one,  with 
a    Flewelling    circuit,    on    many    a    trip 

send  any  applicant  a  pamphlet, 
describing  and  illustrating  in  de- 

tail a  crystal  detector  set  that 
can  be  built  for  ten  dollars  or 
less  and  operated  indefinitely 
for  nothing  at  all.  Within 
twenty-five  miles  of  one  of  the 
big  broadcasting  stations,  it  is 

sure  to  keep  the  family  busy 
with  broadcasts  whenever  they 
have  a  minute  to  spare.  With 
an  extra  good  aerial  it  will  sur- 

prise the  builder  some  snappy 

winter's  night  by  delivering  a 
broadcast  from  some  station 
hundreds  of  miles  away.  What- 

ever else  it  does,  it  will  intro- 
duce the  home  mechanic  into 

the  most  fascinating  realm  of 
constructive  effort  that  he  ever 
entered.  It  will  teach  him  the 
elements  of  the  new  science  that 
is  revolutionizing  the  world  by 
overstriding  the  artificial  bound- 

ary lines  erected  by  arbitrary 
rulers  to  keep  people  apart  who, 
by  nature  are  inclined  to  get  to- 

gether and  cooperate. 

On  the  Move 

BEFORE  the  varnish  is  dry  on 
the  crystal  set,  the  builder 

usually  is  investigating  the  mys- 
teries of  the  electron  tube.  This 

radio  device  often  has  been 

compared  with  Aladdin's  lamp, 
but  even  the  fruitful  imagina- 

tion of  the  Arab  wife,  who  had 
to  deliver  that  Aladdin  stuff 
every  night  to  her  cruel  spouse 
or  have  her  head  cut  off,  never 
doped  out  a  magic  bottle  that 
would  compare  with  a  199  or  a 
201-A.  The  true  bed-time  stories 
today  are  as  good  as  any  of  the 
imaginative  ones  in  Arabian 
Nights,  and  they  are  almost  as 
wonderful  as  the  yarns  that 
modern  wives  tell  in  trying  to 
conceal  the  fact  that  they  lost 
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R.  D.  Moore,  a  Chicago  salesman,  has 
been  through  the  various  stages  of  set 
building.       This    is    his    portable    super 

the  grocery  money  playing 
bridge. 

A  simple  tube  set  costs  little 
more  than  a  crystal  set.  Twenty- 
five  dollars  will  purchase  the 
parts.  The  government  sells  a 
pamphlet  for  a  dime  that  tells 
what  to  buy  and  how  to  put  it 
together.  Radio  catalogues 
show  plenty  of  hookups.  Radio 
magazines  are  full  of  them. 

One  tube  extends  the  con- 

structor's listening  range  to more  than  four  times  that  of  the 
crystal  set.  Stations  a  thousand 
miles  away,  and  even  twice  that, 
are  brought  in  sometimes.  Just 
catching  the  call  letters  of  the 
different  stations  heard,  and 
spotting  these  stations  on  a  map, 
will  keep  a  man  busy  any  night 
until  the  milkman  comes  in  the 
morning,  unless  there  is  inter- 

ference from  the  bedroom 
where  he  ought  to  be. 

Amplifier  is  Next 

ABOUT  this  time,  a  man  de- 
cides to  build  an  amplifier, 

and  promises  himself  solemnly 
that  he  will  never  go  beyond 
three  tubes.  When  he  has  two 
stages  of  audio  frequency  am- 

plification working  well,  he  real- 
izes that  it  is  penny  wise  and 

pound  foolish,  now  that  he  has 
secured  loud  speaker  volume  on 
the  near-by  stations,  to  go  with- 

out the  extra  distance  that  two 

stages  of  radio-frequency  ampli- 
fication ahead  of  the  detector 

will  give  him.  So  he  buys  the 
extra  tubes,  batteries,  trans- 

formers and  things  and  makes 
it  a  five-tube  set.  There  is  some- 

thing irresistible  about  the  num- 
ber five,  whether  it  is  in  a  radio 

set,  on  a  domino,  or  on  three  or 
four  playing  cards  in  the  same 
hand.  Some  manufacturers 

brought  out  four-tube  sets  to 
compete  with  the  fives.  They 
were  cheaper  to  buy  and  oper- 

ate than  the  five-tubers,  and 
some  of  them  delivered  better 
results  than  some  folks  secured 
with  five-tube  sets,  but  they  did 
not  become  as  popular  as  the 
fives. 

The  man  who  has  gone  so  far 
as  to  build  an  outfit  with  five 
bottles  never  stops  there.  He 
no  more  can  be  satisfied  with 
five  tubes  than  America  could 
be  satisfied  with  light  wines  and 
beers.  For  weeks,  or  maybe 
months,  the  smell  of  pipe  tobac- 

co that  floats  out  from  the  pater- 
nal den  is  mingled  with  the 

pungent  odor  of  melting  solder. 
The  tap  of  the  hammer  and  the 
scrunch  of  the  drill  are  accom- 

panied by  snatches  of  whistled 
melodies  —  sometimes  by  mut- 

tered imprecations.  Unearthly 
howls  and  shrieks  burst  upon 
the  midnight  air.  Announcers, 
with  muffled  voices,  claim  to  be 
speaking  from  stations  where 
the  family  just  know  they  can- 

not be. 
Finally,  with  prideful  dignity, 

the  genius  emerges  from  his  den 
with  a  cabinet  a  yard  long, 
places  it  tenderly  on  the  library 
table,  spends  an  hour  hooking 
on  batteries  or  battery  elimina- 

tors, and  turns  on  the  juice. 
Everything  that  comes  from  the 
throat  of  the  horn  or  the  shield 
of  the  cone-type  speaker  is 
music  to  his  ears  after  that.  If 
it  is  not  so  to  the  rest  of  the 
family,  they  at  least  know 
enough  to  maintain  a  discreet 
silence. 

From  B.  C.  L.  to  Ham 

AND  the  end  is  not  yet.   With 
its   tremendous   range    and 

power,  and  in  spite  of  its  selec- 

Tke  Magazine  of  the  Hour 

tivity,  the  superheterodyne 
picks  up  a  code  station  now  and 
then.  At  first,  these  are  followed 
by  swear  words,  not  in  code, 
from  nearer  home.  But  even- 

tually the  business-like  rhythm 
of  the  dots  and  dashes  awakens 
a  keen  desire  to  know  what 
messages  they  carry.  Any  man 
in  business  today  knows  that 
many  important  matters  are 
transmitted  by  radio  and,  while 
as  a  good  citizen  he  would  not 
break  the  law  by  divulging  a 
private  message  snatched  from 
the  air,  there  can  be  no  harm 
in  just  learning  the  code  and 
listening  in  to  get  the  drift  of 
the  traffic. 

Code  is  not  so  hard  to  learn, 
and  women  are  not  the  only  per- 

sons who  tire  quickly  of  one- 
sided conversations.  The  radio 

builder  casts  about  for  some 

way  to  hook  up  a  key  or  a  tele- 
phone transmitter  to  one  of  his 

out-grown  receivers.  He  learns 
that  this  is  no  difficult  matter 

and  that  certain  types  of  receiv- 
ers will  transmit  quite  efficiently 

for  twenty  or  thirty  miles.  Every 

bloop  that  busts  up  his  own  re- 
ception advertises  that  fact. 

However,  with  boys  talking 
back  and  forth  in  code  with 

Australia,  Europe,  South  Amer- 
ica and  way  stations,  no  man 

can  be  satisfied  with  an  impro- 
vised transmitter.  He  builds  a 

regular  one. 
So    it    goes.      Radio    is    wide 

Inside  Mr.  Moore's  super 
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open  for  everyone.  The  man  of 
untrained  hands  can  buy  com- 

plete kits  that  go  together  far 
more  easily  than  the  jigsaw  puz- 

zles that  consumed  so  much  time 
to  so  little  purpose  a  few  years 
back.  With  such  kits  come  dia- 

grams that  are  much  plainer 
than  the  crossword  puzzles  he 
has  solved.  Templates  can  be 
laid  upon  the  panel  material  and 
will  make  it  all  but  impossible 
to  drill  a  hole  in  the  wrong 
place.  By  following  explicit  di- 

rections carefully,  it  easily  is 
possible  for  the  merest  novice 
to  build  and  operate  a  set  with- 

out having  the  slightest  idea  as 
to  how  the  distant  broadcasts 
are  brought  to  his  listening  ear. 
But  the  man  who  knows  a  little 

The  Magazine  of  the  Hour 

M.  C.  Hopkins,  a  set  builder  who  liked  to  play  with  "mud"  as  veil  is 
this  seven-foot  loud  speaker  horn  at  his  country  place  in  Waterfon 
hooked  it  to  a  receiver.     The  neighbors  come  in  and  dance  or 

road  houses. 
Learning  early  in  the  game 

that  neighbors  who  liked  his  re* 
ceivers  were  inclined  to  ask  for 

about  electricity,  or  who  learns  other  fellow  paid  for  a  single  much  by  persons  who  would  be 
as  he  goes  along,  will  find  satis-    gallon  of  gas.  as  well  entertained  by  someone 
factory  opportunities  for  bring-  The  radio  man  had  spent  his  hammering  on  a  pan  with  a 
ing  all  his  mental  powers  into  evenings  with  his  family.  By  stick.  His  joy-riding  neighbor's 
play  as  he  traces  his  circuits.  exercising  patience  in  answering    children  had  not  use  the  car  to 

The  expense  is  what  the  con-  questions,  and  by  permitting  the  go  to  lectures  and  concerts,  nor 
structor  makes  it.  A  man  who  children  to  share  in  the  fun  of  even  to  enjoy  the  scenery.  They 
went  through  all  the  stages  and  his  constructive  work,  he  had  knew  the  state  of  the  roads  for 
spent  several  hundred  dollars  kept  them  at  home  and  happy  many  miles  around  and  could 

figured  it  all  out  one  day,  and  many  hours  while  his  neighbors'  give  the  names  of  many  of  the 
compared  his  experience  with  boys  and  girls  were  running  morons  who  got  drunk  in  the 
that  of  a  neighbor  who  had  put  wild,  God  knows  where, 
a  similar  amount  into  a  car.  The  By  suggesting  a  division  of 
man  with  the  radio  had  built  an  time,  and  systematic  use  of 
outfit  that  brought  him  and  his  the  receiver,  he  had  interested 
family  continuous  entertainment  one  of  his  boys  in  following  a  instruction,  advice  and  even 
from  the  far  corners  of  his  na-  broadcast  college  course.  His  labor,  without  ever  considering 
tive  land  and  occasionally  from  girl  had  learned  the  difference  that  his  time  might  be  worth 
across  the  ocean.  The  daily  up-  between  classical  music  and  the  something,  he  remembered  how 
keep  amounted  to  less  than  the    sort  of  jazz  that  is  enjoyed  so    Israel    Putnam    opened    an   inn 

and  thus  put  an  end  to  free  en- 
tertainment of  uninvited  guests. 

Following  the  example  of  the 
old  Revolutionary  hero,  he  had 
some  cards  printed,  announcing 
that  he  would  build  and  install 
receivers  and  furnish  service  at 
reasonable  prices.  His  income 
from  his  outside  activities  paid 
for  all  the  radio  material  used. 

In  short,  the  radio  man  saved 
money,  increased  his  earning 
capacity,  and  developed  an 
ideal  home  life  that  is  scarce  in 
these  days.  His  neighbor  ended 
the  year  with  a  worn-out  car,  a 
stack  of  bills,  and  a  family  that 
could  see  no  hope  in  life  unless 
they  bought  a  better  car,  put  up 
a  bigger  bluff,  and  hit  sixty  in 

Roy  Fenderson,  a  disabled  veteran  of  the  World  War,  began  building  radio  receivers  the  direction  of  hell  and  damna- 
because  there  was  little  else  that  he  could  do.     They  sold  readily.     The  part  of  New  tion. 
Brunswick  where  he  lives  is  remote  from  broadcasting  stations  so  he  built  one  and  now  _.    ...  ,  . 

provides  programs  for  his  customers  IjUIIu  a  Set. 
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Naval  Development  of  Radio 
Direction  Finding  Equipment 

Commander  S.C.  Hooper 
{U.S.  Navy) 

\ 
the     _  £ 
bejlig. ■ 

T  the  birth  of  the  U.  S.  Navy 
when  John  Paul  Jones,  its 

_»onrageously   lead 

ichard"  into 
:        h-'-  -L  4-1. -.—      waters,    the 

o  navigation 
•  primitive, 
ended  mostly 

coupled  with 

the  use  of  wi:; 

on  good  judgmei 
good  luck. 

The  U.  S.  Navy  has  since  its 
beginning  ever  been  on  the  alert 
to  accept  and  develop  any  devices 
which  would  tend  to  minimize 
disaster  on  the  high  seas  and 
along  the  coast  of  the  United 
States,  not  only  to  its  own  ships 
but  to  American  and  foreign 
commercial  shipping  as  well. 
Among  one  of  the  simplest,  yet 

most  important  aids  to  naviga- 
tion developed  by  the  Navy  in  re- 

cent years,  is  that  generally 
known  as  the  radio  compass. 

How  few  realize  that  the  prin- 
ciple involved  in  this  instrument 

which  has  now  been  in  successful 

operation  over  a  period  of  but 
less  than  ten  years,  dates  back 
prior  to  the  advent  of  commercial 

radio  telegraphy  for  the  prin- 
ciples are  identical  to  those  of  the 

electro-magnetic  induction  dis- 
covered by  Faraday  in  1831. 

This  discovery  of  Faraday's  was 
followed  by  the  developments  of 
later  scientists  including  Hertz, 
who  in  1888  used  a  loop  called  a 
resonator  to  receive  the  wave 

emitted  by  a  small  linear  oscil- 
lator. Hertz  discovered  that  by 

placing  his  resonator  loop  in  va- 
rious positions  greater  effects 

were  noted  in  certain  positions 
than  in  others  and  therefore 

proved  the  accuracy  of  the  math- 
ematical theory  of  electro-mag- 

netic wave  propagation  developed 
by  Maxwell. 

Above  is  shown  a  typical  radio  compass  station,  with  the  upper  doors  opened 
to  show  the  loop  mounted  inside 

Lodge  Suggests  It 

MORE  recent  than  these,  it 
was  Sir  Oliver  Lodge  who 

in  1899  suggested  the  placing  of 
a  loop  aboard  ship  for  navigation 
purposes  and  the  determination 
of  the  direction  of  a  transmitting 
station  by  swinging  the  ship. 

This  undoubtedly  is  the  first  sug- 
gestion of  using  the  directional 

properties  of  a  loop  antenna  for 
navigation. 

In  1904,  Dr.  Lee  DeForest  ob- 
tained a  patent  on  a  loop  antenna 

and  emphasized  its  directional 
characteristics.  Following  and 

preceding  Dr.  DeForest's  efforts 
were  such  pioneers  in  radio  as 

Slaby,  Brown,  Stone,  Brown,  Fes- 
senden,  Harden,  Thompson,  Bab- 
cock,  Pickard,  Bellini-and-Tosi, 
and   many   others,   all    of   whom 

made  some  contribution  to  the  ad- 
vancement of  the  art. 

The  Navy  Department  watched 

with  great  interest  this  early  de- 
velopment of  the  radio  compass 

but  took  no  action  toward  its  ap- 
plication because  its  service  use 

was  not  warranted  by  the  results 
thus  far  shown. 

Pickard  in  1909  submitted  his 

patent  on  a  radio  direction  finder 
to  the  Signal  Corps  of  the  Army 
but  for  obvious  reasons,  it  was 

not  applied  to  service  use. 
Another  method  of  determin- 

ing the  distance  and  thus  locating 

ships  approaching  the  coast  was 
tested  by  the  Navy  in  September, 
1911. 

A  patent  was  issued  to  W.  J. 
Smith  on  July  12,  1910,  covering 

a    method    of    determining    dis- 
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Operator  at  control  station  plotting  bearings  on  ship  taken  by  several  compass  stations.     Where  the  strings  converge  is 
the  location  of  the  vessel 

tances  by  sound.  The  apparatus 
consisted  of  a  plotting  device 

making  use  of  the  difference  be- 
tween the  velocities  of  radio  and 

sound  waves. 

This  equipment,  known  as  a 
Fogometer  or  Telemeter,  was 
thoroughly  tested  between  the 
U.  S.  S.  Washington  and  the 
Nantucket  Shoals  Lightvessel, 
and  later  between  the  U.  S.  S. 

Ammen  and  Fire  Island  Light- 
vessel.  In  brief  the  method  em- 

ployed in  obtaining  the  distances 
was  the  employment  of  one  slow 
moving  submarine  bell  signal, 

followed  by  a  radio  signal,  the  re- 
ception of  which  can  safely  be 

said  to  be  instantaneous  with  its 
transmission,  and  the  difference 
in  time  of  the  reception  of  the 

two  signals  multiple  by  the  vel- 
ocity of  sound  in  salt  water  would 

determine  the  distance  the  ves- 
sel was  from  the  transmitting 

station. 

The  system  was  made  self-re- 
cording by  arranging  the  radio 

transmitter  to  emit  a  series  of 
signals  which  were  so  spaced 
that  the  time  interval  between 
each  radio  dot  of  the  series  would 

arrive  simultaneously  at  pre-de- 
termined  distances  from  the 
transmitting  station,  with  the 

submarine  signal.  At  the  receiv- 
ing station,  it  was  but  necessary 

to  have  a  pair  of  head  phones, 

one  phone  of  which  was  con- 
nected to  the  radio  receiving  set 

and  the  other  to  the  submarine 

signal  receiver. 
It  was  necessary  to  develop  the 

special  clock  movement  which  for 
the  transmitting  end  to  maintain 

the  radio  signal  at  the  proper  in- 
terval after  a  submarine  signal 

was  transmitted. 

Though  these  Telemeters  were 
satisfactory  the  mariner  could 
not  be  induced  to  use  the  service 
and  as  no  extensive  use  was  ever 

made  of  it,  the  equipment  which 
was  manufactured  for  the  several 

lightvessels  was  not  installed. 

Try  Two  Sets 

STILL  believing  in  the  prac- 
ticability of  the  radio  com- 

pass, in  the  latter  part  of  the  year 
1911,  Captain  A.  J.  Hepburn,  U. 

S.  N.,  was  instrumental  in  secur- 
ing for  the  Navy  Department  di- 

rection finding  or  radio  compass 
equipment  of  two  different  types, 
one  Bellini-Tosi  and  the  other 
Telefunken.  One  set  was  tested 

by  the  writer  aboard  the  then 
Fleet  Flagship,  the  U.  S.  S.  Wy- 

oming. However,  as  the  results 
of  these  tests  were  unsatisfactory 
due  to  various  reasons,  it  was 

suggested  that  the  equipment  be 
installed  and  tested  out  on  shore. 

Accordingly,  the  Telefunken 
set  was  installed  at  Fire  Island 

and  the  Bellini-Tosi  at  Cape  Cod 
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during  1913-14,  where  the  tests 
were  in  like  manner  unsatisfac- 

tory showing  deviations  of  five 
to  ten  degrees.  The  vacuum  tube 
amplifier  which  has  been  found 
indispensable  for  radio  compass 
operation  had  not  been  developed 
at  that  time  and  therefore  due  to 
the  limited  range  of  the  receivers 
then  in  service  and  using  the 
crystal  detector,  no  practical  use 

could  be  made  of  these  early  de- 
veloped radio  direction  finders. 

From  these  tests  and  the  ex- 

•ience  gained  with  these  direc- 
tion iind  he  Navy  Depart- 

e  rent  neces- 

sity :  . .-  •••  -  ment  of 
nitiative 

as  it  hia"^  in  other he  .Navy  in  order 
to  promote  greater  interest  and 
progress  in  the  development  of 
the  radio  compass  submitted  pro- 

posals in  1915  to  various  manu- 
facturers specifying  definite  but 

rigid  requirements  which  were 
essentially  necessary  from  the 
tests  held  with  the  earlier  types 
of  equipment.  This  proposal 
called  for  one  battleship  type  to 
be  installed  on  board  the  U.  S.  S. 
Pennsylvania  and  one  crui- 

ser type  which  it  was  intended  to 

be  installed  aboard  the  U.  S.  S. 
Birmingham. 

But  one  satisfactory  bid  was 
received  and  that  from  the  Mar- 

coni Wireless  Telegraph  Com- 
pany of  America,  who  submitted 

specifications  of  the  equipment 
they  intended  to  supply.  Their 
bid  was  accepted  and  the  contract 
for  the  apparatus  awarded  on 
March  28,  1916.  The  Marconi 
Company,  however,  much  to  the 

regret  of  the  Navy  after  consid- 
erable expense  with  no  definite 

results,  found  it  necessary  to  can- 
cel their  contract  and  forfeit 

bond. 
The  publicity  given  the  radio 

compass  previously  by  the  Navy's 
interest  in  it,  together  with  the 
wide-spread  advertisement  given 
the  proposals  to  manufacturers 
seemed  to  act  as  a  stimulus 

among  inventors  in  this  par- 
ticular field  and  in  1916,  F.  A. 

Kolster  (of  the  Bureau  of  Stand- 
ards) submitted  a  scheme  to  the 

Navy,  which  because  of  the  war 
conditions  then  prevailing,  was 
treated  in  the  most  confidential 
manner.  About  this  time,  the 

vacuum  tube  detector  and  ampli- 
fier were  giving  promise  of  com- 

mercial success  and  immediately 

■F    v                   1     lE^b 

v'T           ..,  ̂ jis^— • 
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This  operator  is  located  at  the  control   station   which   receives   bearings   by 
land  wire  from  compass  stations,  plots  these  results  and  sends  the  correct 

bearing  to  the  vessel  requesting  such  service 
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presented  the  one  big  possibility 
of  solving  the  problem  which  had 

up  to  that  time  been  retarded  ow- 
ing to  the  inability  of  obtaining 

sufficient  signal  strength  from  a 
loop  antenna  using  only  a  crystal 
detector. 

These  suggestions  of  Mr.  Kol- 
ster were  forwarded  by  the 

writer  to  the  Navy  Yard,  Phila- 

delphia, where  a  secret  labora- 
tory was  established  and  where 

was  begun  the  development  of 

the  Navy's  present  day  radio 
compass. 

Developed  in  Secrecy 

IT  is  obvious,  from  the  nature 
of  this  apparatus,  the  secrecy 

at  that  particular  time  was  abso- 
lutely essential  and  therefore  a 

great  deal  of  material  of  his- 
torical importance  is  not  avail- 

able. As  a  result  of  this  early 
development  work  by  the  Navy 
Yard,  Philadelphia,  the  Navy 
Department  on  June  15,  1916, 
authorized  the  then  Bureau  of 

Steam  Engineering  to  manufac- 
ture thirty  coils  for  installation 

on  important  vessels  of  the  Navy, 
as  well  as  on  shore.  The  first  of 

those  manufactured  were  in- 
stalled on  the  U.  S.  S.  Wyoming, 

New  York,  Florida,  Utah,  Con- 

necticut, Nebraska,  North  Caro- 
lina, Memphis,  Washington,  San 

Diego,  West  Virginia,  South  Da- 
kota, Pittsburgh,  Vestal,  San 

Francisco  and  Chester.  These 

sets  were  installed  in  the  early 

part  of  1917  and  other  vessels 
were  likewise  equipped  as  sets 
became  available.  As  the  en- 

trance of  the  United  States  into 

the  World  War  followed  shortly, 

efforts  were  made  to  equip  par- 
ticularly the  war  vessels  assigned 

to  convoy  duty  with  the  radio 
compass  apparatus  designed  at 
the  Navy  Yard,  Philadelphia,  and 
following  this  class  of  vessels, 

special  attention  was  directed  to- 
ward the  equipping  of  destroyers. 

Many  of  the  destroyers,  however, 
were  in  European  waters  by  this 

time  and  consequently  the  instal- 
lations were  made  where  they 

were  operating.  The  frequent 
contact  by  these  destroyers  with 
convoys  and  in  a  number  of 
instances      enemy      submarines, 
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proved  conclusively  the  great 
military  importance  of  this  ap- 
paratus. 

In  this  particular,  an  excellent 
example  of  the  use  of  the  radio 
compass  was  that  demonstrated 
by  the  English  shore  radio  com- 

pass stations  who  just  previously 
to  the  battle  of  Jutland  deter- 

mined the  changed  position  of  the 
German  Fleet  who  were  evading 
the  Allied  Fleet  and  relayed  this 
information  to  the  English  Grand 
Fleet  with  the  result  that  is  gen- 

erally known  to  everyone. 
Up  to  this  time,  owing  to  the 

centering  of  war  activities  in 
Europe,  efforts  in  the  develop- 

ment of  the  radio  compass  were 
confined  almost  exclusively  to  its 
use  aboard  ship.  However,  the 
activities  of  the  German  U  Boats 
along  the  Atlantic  Coast  during 
1918  suddenly  awakened  the 
Navy  to  the  necessity  of  provid- 

ing without  delay  radio  compass 
stations  on  shore  for  the  purpose 
of  detecting  the  location  of  these 
submarines  which  were  menacing 
our  shore  line.  Immediate  steps 
were  taken  to  locate  temporary 
shore  stations  in  the  most  appro- 

priate place  in  order  that  they 
might  be  co-ordinated  by  land 
wire  and  take  simultaneous  ob- 

servations on  signals  emitted 
from  a  ship  and  thus  obtain  a  fix 
and  determine  the  location  and 
course  of  the  vessel.  As  in  the 
case  of  the  compass  equipment 
for  ships,  so  in  the  design  devel- 

oped for  shore,  the  Navy  Yard, 
Philadelphia,  was  to  considerable 
extent  responsible,  although  the 
Navy  Yard  at  Boston  shared  in 
the  work. 

In  August  of  1917,  about  the 
time  numbers  of  ships  were  being 
fitted  out  with  radio  compass,  an- 

other apparatus  of  radio  design 
was  developed  at  the  instigation 
of  the  Navy  Department  by  the 
DeForest  Radio  Telephone  and 
Telegraph  Company  for  the  pur- 

pose of  giving  radio  signals  dur- 
ing fog,  mist,  rain  or  falling  snow 

and  was  installed  at  the  Point 
Judith  Light.  This  apparatus, 
known  as  a  radiophore,  though 
having  no  real  military  value, 
had  every  indication  of  proving 
a  great  aid  to  navigation.  It 
consisted  of  a  phonograph  re- 

peating the  name  of  the  "Light" 
into    a    radio    telephone.     The 

Radio  operator  at  compass  station  obtaining  bearings  on  a  vessel.     Amer- 
ica's merchant  marine  has  come  to  depend  upon  this  service  as  a  means  of 

saving  time,  money  and  life 

range  of  this  apparatus  was  sup- 
posed to  be  approximately  eight 

miles.  After  e«very  third  repeti- 
tion of  "Point  Judith  Light,"  the 

apparatus  sent  out  warning, 
"You  are  getting  closer,  keep 
off"  at  an  approximate  range  of 
two  miles.  The  wavelength  of 
the  equipment  varied  slowly  and 
continuously  between  550  and 
650  meters  and  only  the  ordina- 

ry receiving  set  then  available, 
mostly  crystal  detector,  was 
needed  to  receive  the  signals. 
The  experiments  with  this 

Radiophore  at  Point  Judith 
Light,  while  successful  to  a  cer- 

tain degree,  did  not  warrant  the 
installation  of  similar  apparatus 
on  other  Light  Stations,  mostly 
because  of  its  limited  range,  and 
the  equipment  was  subsequently 
removed  in  the  early  part  of 
1919. 

Concentrate  Attention 

AS  the  radio  compass  was  being 
used  so  successfully,  the 

Navy  after  its  experience  with 
the  Radiophore,  seemed  to  con- 

centrate its  attention  to  the  use 
of  this  type  of  direction  finder. 
After  the  Armistice  had  been 

signed,  the  attention  of  the  Sec- 
retary of  the  Navy  was  invited 

to  the  number  of  returning  troop 
ships  who,  for  the  protection  of 

such  vessels,  ordered  that  the 
harbors  of  Boston,  New  York,  the 
Delaware  Capes,  the  Chesapeake 
Capes  and  Charleston  be  provided 
with  radio  compass  stations  of  a 
permanent  design. 

This  authorization  was  issued 
in  the  latter  part  of  November 
1918,  and  work  on  these  stations 
was  promptly  started.  The  first 
group  of  stations  completed  to 
furnish  bearings  to  ships  enter- 

ing any  harbor  in  the  United 
States  was  at  New  York.  The 
work  on  the  stations  of  this  group 
was  completed  in  less  than  a 
month  and  the  first  bearing  fur- 

nished the  U.  S.  Fleet  on  Decem- 
ber 26,  1918,  on  its  return  from 

European  waters. 
All  stations  at  the  various 

harbors  were  rushed  to  comple- 
tion and  prior  to  March  1,  1919, 

at  the  five  principal  harbors 
above  mentioned  and  interme- 

diate points,  a  total  of  twenty- 
two  stations  were  in  operation. 
These  twenty-two  stations  were 
the  nucleus  of  the  present  U.  S. 
Navy  Radio  Compass  Service, 
which  now  consists  of  51  stations 
located  on  the  Coasts  of  the  At- 

lantic and  Pacific  Oceans,  the 
Gulf  of  Mexico,  the  Great  Lakes, 
Alaska  and  the  Panama  Canal 
Zone. 
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The  present  type  of  radio  com- 
pass equipment  consists  prin- 

cipally of  a  number  of  turns  of 
wire  wound  around  a  framework 

of  approximately  six  feet  square 
(see  picture  on  page  8).  This 
loop  is  connected  to  a  sensitive 
regenerative  receiver  including  a 
vacuum  tube  detector  and  ampli- 

fier. As  indicated  in  the  sketch, 

the  loop  is  mounted  on  a  rotat- 
able  vertical  shaft.  By  swinging 
or  rotating  the  loop,  the  operator 
hear?  tbe  <?io-v»ai  increase  in 
strength,  then  £  V  weaker  and 

finally  die  out.  n  here  is  a  dial 
or.  the  loop  raJ  which  is  cali- 

brated to  360  degrees  and  which 
moves  past  a  fixea  pointer.  When 
the  signal  is  no  longer  heard, 

which  is  known  as  a  "minimum" 
the  operator  reads  from  the  scale 

on  the  dial  the  figures  which  en- 
able him  to  give  the  direction  of 

the  vessel  transmitting. 
At  shore  stations,  the  radio 

compass  is  housed  in  a  little 
wooden  structure  just  large 
enough  for  the  purpose ;  at  each 
of  these  stations  there  are  usually 
four  radio  operators,  one  of 
whom  is  always  on  watch. 

These  compass  stations  have 
been  located  primarily  with  a 
view  of  giving  maximum  service 

from  a  military  and  Navy  stand- 
point in  case  of  hostilities.  By 

referring  to  the  list  of  Naval 

Radio  Compass  Stations,  it  is  evi- 
dent that  the  most  important 

ports  and  harbors  on  both  coasts 

Radio  compass  station t  Cape  Henlopen,  Del. adjoining with  transmitting  station 

and  the  Gulf  of  Mexico  have  been 
taken  care  of. 

To  maintain  the  efficiency  of 
the  service,  however,  in  peace 
time,  the  privilege  of  obtaining 
bearings  is  offered  free  of  charge 
to  the  ships  of  all  nations  as  an 
aid  to  navigation  which  has  been 
another  consideration  in  locating 
these  stations. 

It  will  be  noted  that  the  greater 

part  of  the  U.  S.  Navy's  Radio 
Compass  Stations  are  arranged 
in  groups;  e.  g.,  take  the  group 
at  the  New  York  Harbor  which 
consists  of  Manasquan,  Fire 
Island  and  Amagansett.  These 
stations  are  not  only  equipped 
with  radio  transmitters  but  are 

V'
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Radio  compass  equipment  aboard  the  dirigible  Los  Angeles 

connected  by  private  telegraph 
with  the  control  center  located  in 
New  York  City. 

The  first  10  minutes  of  each 
hour  at  all  stations  during  the 
clear  weather  is  devoted  by  the 
operators  to  test  and  practice, 
but  during  the  remaining  fifty 

minutes  of  the  hour  they  are  con- 
stantly alert  on  the  375  kilocycles 

(800  meters)  frequency  listening 
for  ships  requesting  bearings. 

Call  for  Bearings 

SHOULD  a  ship  desire  a  bear- ing, she  would  call  the  con- 
trol station  of  the  group  and 

transmit  "QTE"  meaning  "what 
is  my  bearing."  After  notifying 
each  station  of  the  group  by  line 

wire  that  a  ship  (giving  call  let- 
ters) desired  a  bearing,  the  con- 

trol station  would  reply  "K"  to 
the  ship  meaning  "go  ahead." The  ship  then  transmits  its  call 
letter  for  fifty  seconds.  During 
this  transmission  each  of  the  sta- 

tions in  the  group  take  a  bearing 
on  the  ship,  and  sends  this  by 
land  wire  to  the  control  station 

where  on  a  large  chart  the  vari- 
ous stations  are  located  with  a 

string  attached  to  each. 
The  strinor  of  each  station  on 

the  chart  is  placed  in  the  direc- 
tion given  by  each  respective  sta- 
tion and  should  meet  in  a  point. 

The  location  of  this  cut  or  fix  is 
then  transmitted  to  the  ship  as 

its  position.  This  whole  opera- 
tion is  done  in  approximately 

2V2  minutes. (Please  turn  to  page  60) 
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The  Melancholy  (?)  Days  Arrive By 

DOROTHY  BRISTER 

STAFFORD 

k  LONG  about  this  season  of 
/\  the  year,  when  the  leaves 

-L*-  are  turning  brown,  the 
red,  red  robin  has  gone,  bob,  bob, 
bobbin'  back  whence  he  came,  the 
celluloid  eyeshades  have  been 
packed  away  for  another  sum- 

mer, and  the  football  squads  are 
lining  up,  the  pessimistic  old  poet 
was  wont  to  take  his  quill  pen  in 
hand  and  announce  to  an  inter- 

ested clientele  that: 

"The  melancholy  days  have  come, 
The  saddest  of  the  year." 

In  this  year  of  grace  he  would 
be  greeted  with  a  chorus  of  guf- 

faws, and  "Whadda  yuh  mean, 
melancholy  days?"  from  the  great 
army  of  radio  listeners  who  look 
eagerly  forward  to  autumn  for 
the  resumption  of  what  they  re- 

gard as  their  rightful  heritage  of 
free  entertainment,  which  has 
been  sadly  curtailed  during  the 
heated  season,  and  the  thrill  of 
again  pulling  in  distant  broad- 

casters unheard  for  several 
months.  Fall  has  come  to  mean 
feverish  activity  in  all  branches 
of  the  radio  business — the  indus- 

try of  home  set-building  takes  on 
a  new  impetus,  there  are  rumors 
and  counter-rumors  of  marvel- 

lous innovations  about  to  be 
sprung  by  the  manufacturers,  the 
activity  around  the  broadcast 
booking  agencies  is  reminiscent 
of  West  Forty-seventh  street  on 
an  August  afternoon — and  while 
the  lover  of  the  open  spaces  and 
the  great  outdoors  may  have  a 
faint  regret  of  the  passing  of 
summer,  he  is  scarcely  inclined 
to  regard  the  autumn  days  as  the 

"saddest  of  the  year"  when  he  is 
getting  California  every  night. 

Speaking  of  analogies,  we  re- 
marked the  other  day  that  the 

season  was  at  hand,  not  when 
swords  were  turned  into  plough- 

shares, but  when  Fords  were 
transmogrified  into  radio  sets — 

Nothing  melancholy  about  these  faces — L.  J.  Barnes,  left,  announcer,  and 
Stephen  E.  Boisclair,  right,  organist,  who  are  heard  over  WGY  the  General 

Electric  station 

and  we  were  forced  to  translate. 
For  our  initiation  into  the  mys- 

teries of  high  finances  practised  in 
the  acquiring  of  radio  sets  by  a 
certain  class  of  listeners  we  are 

indebted  to  one  Jeff — a  "high- 
yellow"  son  of  Ham  who  brings 
us  our  matutinal  oatmeal,  and 
who,  being  in  our  apartment  one 
day  last  winter  in  his  official  ca- 

pacity of  tray-bearer,  volunteered 
the  information  that  he  had  a  ra- 

dio se'i  just  like  ours.  Thereupon 
Jeff  became  one  of  our  most  val- 

uable scouts,  reflecting  the  opin- 
ions of  his  race  and  class  in  re- 
gard to  radio  entertainment,  and 

confirming  what  one  had  long  sus- 
pected— that  the  colored  brethren 

do  not  listen  to  negro  spirituals, 
that  they  dislike  all  darky  imper- 

sonators, and  comb  the  air  night- 

ly for  the  white  man's  orchestra 
playing  the  best  Charleston  mu- sic. We  did  wonder  several 
times  about  the  compatability  of 
Jeff's  eighteen  per  week  and 
three  hundred  dollars'  worth  of 
radio  set — to  say  nothing  of  four 
children  in  the  background — but 
concluded  that  the  matter  of  tips 
around  an  apartment  hotel  was 
considerably  more  than  we  had 
suspected.  Then  one  day  in  the 
summer  we  had  occasion  to  ask 
him  about  a  program  in  which 
we  thought  he  might  have  been 
interested. 

"Ah  ain't  got  no  radio  no  mo,  " 
was  Jeff's  reply.  "Yuh  see  Ah 
had  t'  git  me  a  Ford  coop  t'  git 
me  back  an'  forth  t'  work,  an' 
Ah'd  only  made  three  payments 
on  the  radio  set,  so  Ah  let's  it 
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Dr.  Bernard  C.  Clausen,  Sj  stor, 
whose   services   are  broadcast  by   WGY 

go.  Radio  ain't  no  good  in  sum- 
mer nohow." 

Slightly  bewildered,  we  asked 
him  what  would  happen  to  the 

Ford  "coop"  in  the  Fall. 
"Oh,  Ah'll  turn  'er  in  soon's 

it  gits  slippery,"  was  the  cheer- 
ful reply.  "Then  Ah'll  git  me 

'nuther  radio.  Ah've  had  fo' 
cahs  an'  five  radios  sence  Ah 
lef.  N'Awlins." 

Jeff' 
Schemer 

FOR  the  sake  of  future  divi- 
dends of  the  R.  C.  A.,  one 

trusts  that  Jeff's  modus  oper- 
andi is  not  prevalent  throughout 

the  length  and  breadth  of  the 
land;  but  if  they  carry  out  the 
promise  of  Gen.  Harbord  on  the 
occasion  of  the  purchase  of 

WEAF,  to  "make  broadcasting 
so  good  that  no  home  can  afford 

to  be  without  a  radio  set,"  the 
Corporation  can  scarcely  com- 

plain of  the  ethics  practised  by 
the  laity  to  obtain  the  means  of 
enjoying  their  largesse. 

And  speaking  of  the  purchase 
of  radio  sets,  there  is  something 
almost  pathetic  about  the  credul- 

ity of  the  average  buyer  who  has 
waited  this  long  before  ventur- 

ing upon  his  exploration  of  the 
air.  He  has  read  such  astound- 

ing things  in  the  newspapers — 
never  stopping  to  think  that  the 
average  reporter  knows  just 
about  as  much  of  radio  as  he 

does  of  the  Einstein  theory — and 
heard  of  such  remarkable  results 
obtained  with  so  little  effort,  that 
he  believes  the  baby  science  to  be 

a  full  grown  giant,  and  sets  con- 
fidently out  with  the  thought  that 

he  has  but  to  turn  a  dial  and 
the  whole  world  will  be  about  his 

ears.  It  will  be — but  not  as  he 
expects  it.  We  had  one  of  these 
trusting  souls  for  a  visitor  the 
other  night. 

"I  wish  you  would  get  Balti- 
more," was  his  request.  "I  hap- 

pen to  have  a  cousin  in  the  stu- 
dio down  there.  We  had  to  ad- 
mit with  shame  that  we  had 

never  heard  Baltimore. 

"Well,  what  kind  of  a  radio 

set  do  you  call  that?"  he  de- 
manded. "I've  ordered  a  coast 

to  coast  set.  I  wouldn't  have 

anything  else." Now,  while  we  know  our  faith- 

ful Hetty  hasn't  all  the  modern 
gadgets,  and  she  keeps  us  broke 
with  her  insatiable  appetite  for 

batteries,  still  she  serves  us  faith- 
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fully  six  hours  a  night,  and  we 
hate  to  have  aspersions  cast  upon 
her  ability.  She  has  to  put  up  a 
constant  battle  with  automatic 
elevators  and  heating  pads,  and 

lives  in  close  conjunction  to  twen- 
ty caterwauling  sets,  but  we  still 

contend  if  some  altruistic  manu- 
facturer would  present  us  with  a 

dozen  tubes  of  the  quality  we 

we  used  to  buy  back  in  '24,  Hetty could  hold  her  own  with  the  best 
of  them.  So  we  meekly  inquired 

what  the  "coast  to  coast"  won- 
der might  be,  and  when  we  heard 

the  name  we  chortled  with  glee, 

for  if  our  friend  can  dig  Balti- 
more out  of  the  mess  around  245 

meters  with  the  selectivity  of 

that  set  he'll  be  a  wonder  at dialing. 

"I  suppose,"  went  on  the  op- 
timist, "it's  rather  foolish  to  put 

much  money  in  a  radio  set  when 

Sooklovers  delight  to  hear   William  F.   Jacob,  librarian   of  the  General 

Electric  Co.,  who  gives  "Book  Chats"  over  WGY 
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William  E.   Jackson,   Schenectady,    and  the   crystal  control  short  wave  amateur  transmitter  he  uses.      He,  like  many 
other  amateurs,  is  employed  during  the  day,  but  spends  his  nights  on  his  hobby.      We  often  wonder  when  these  amateurs 

sleep 

w 

we  will  soon  have  this  new  inven- 
tion where  all  you  have  to  do  is 

to  stick  .a  key  into  the  telephone 

and  get  all  the  radio  you  want." 
A  Great  Invention 

E  MURMURED  that  our 

idea  of  a  great  invention 
would  be  something  to  enable  us 
to  stick  a  key  in  the  telephone 
and  get  Central,  but  our  persi- 

flage was  lost  upon  the  dreamer 
who  considers  the  millennium  in 

radio  at  hand.  We'd  like  to  talk 
to  him  around  the  first  of  the 
year,   after    he   has   had   a   few 

months'  experience  wrestling 
with  the  chaos  that  has  recently 
broken  loose  in  broadcasting. 

However,  we  prefer  the  enthu- 
siastic beginner  to  the  crepe- 

hanger,  who  goes  about  predict- 
ing that  the  bottom  is  about  to 

drop  out  of  the  radio-business. 
We  seem  to  always  have  him  with 
us.  Personally  it  appears  to  us 
that  this  fall  the  whole  world  is 
interested  in  radio.  The  other 

Sunday  night  we  had  an  insight 
into  the  inroads  the  new  enter- 

tainer had  made  in  a  formerly 
staid   and   solemn  residence   dis- 

trict. We  were  taking  Grumpy, 

our  beloved  bone-polisher,  for  his 
evening's  airing  along  a  sleepy 
avenue  of  stately  old  homes, 
where  we  are  confident  a  few 

months  ago  no  more  inelegant 
sound  than  the  tinkle  of  a  grand 

piano  broke  the  nocturnal  still- 
ness, when  we  were  surprised 

to  hear  the  Capitol  program  com- 
ing from  no  less  than  six  receiv- 
ers in  a  single  block.  And  half 

an  hour  later,  driving  through  a 
detour  along  a  street  of  foreign 
residents,  that  might  be  said  to 
represent  the   opposite    extreme 
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of  society,  we  caught  the  tag-end 
of  the  same  program.  Truly, 
like  death,  radio  may  be  appro- 

priately called  the  great  leveller. 
And  since  we  seem  to  have  got- 

ten out  of  the  studio  this  month 
into  the  receiving  end  of  the 
business,  we  ran  across  a  new 
angle  of  radio  the  other  day  that 
appealed  to  us  for  its  human  in- 

terest. We  have  heard  much  of 
the  great  blessings  radio  has 
brought  to  the  shut-ins,  the  blind 
and  the  dwellers  in  lonely  places, 
by  means  of  the  pntertainment 
and  inform  itioi  -oadcast,  but 
we  had  paid  little  attention  to  the 
mechanical  end  as  a  high  moral 
agent,  until  a  man  d;  clared  that 
the  set-building  craze  struck  his 
house  just  in  time  to  save  him 
from  an  early  grave  and  his  two 

boys  from  states'  prison!  They 
are  a  couple  of  the  modern  race 
of  young  incorrigibles— fifteen 
and  seventeen — and  until  last 
winter  the  father  had  spent  his 
evenings  listening  for  the  tele- 

phone to  tell  him  that  Bob  had 
been  caught  in  a  road-house  raid, 
or  John  had  gone  into  the  ditch 
with  the  new  Cadillac,  when  the 
younger  discovered  the  modern 
pastime  of  constructing  radio 
sets.  Quick  to  see  that  here  was 
something  that  might  divert  a 
restless,  temperamental  boy,  the 
father  placed  every  means  at  his 
disposal,  and  while  the  elder  was 
at  first  inclined  to  ridicule  his 

junior's  enthusiasm — it  wasn't 
long  before  they  were  both  hard 
at  it.  They  built  six  sets  last 
winter,  the  older  boy  grappled 
with  the  Continental  code  and 
soon  was  enrolled  in  that  earnest 

brotherhood  of  young  experi- 
menters known  as  "hams,"  and 

the  whole  atmosphere  of  the 
home  became  changed.  As  the 
father  put  it,  instead  of  the 
house  being  overrun  with  young 
cake-eaters,  equipped  with  hip- 

flasks and  ukeleles,  the  billiard 
room,  which  had  been  given  over 

to  the  boys'  experiments,  nightly 
held  a  different  class  of  youth — 
worthwhile  youngsters,  who 
worked  for  what  they  got,  a 
young  engineer  or  two  attracted 
by  the  opportunity  for  experi- 

menting where  there  was  unlim- 
ited equipment,  and  a  breathless 

group  of  the  uninitiated.  The 
boys  scarcely  went  out  a  night  a 

week  and  the  triumph  came 
when  they  passed  up  the  wildest 
fraternity  dance  of  the  season 
because  they  had  a  date  to  talk 
with  an  amateur  in  New  Zealand. 
The  new  interest  has  brought 
them  wholesome,  decent  contacts, 
and  while  formerly  their  only  in- 

terest in  college  ran  to  football 
and  fraternity  good  times  they 
are  now  both  preparing  for  the 
engineering  course  with  serious 
enthusiasm. 

There  are  thousands  of  such 
young  men  and  boys  scattered 
throughout  the  country  who  are 
experiencing  nightly  thrills  from 
their  contacts  with  air  adventur- 

ers in  other  lands.  They  alone 
know  the  real  romance  of  radio. 
Some  one  said  the  other  day  that 
radio  did  not  appeal  to  the  aver- 

age woman  because  she  had  to 
listen  without  an  opportunity  of 

saying  a  word  back.  The  "hams" 
are  not  so  handicapped.  They 

can  chatter  away  to  their  heart's 
content,  and  one  is  almost  again 
tempted  to  tackle  the  mysteries 
of  code,  though  memory  points 
to  two  outstanding  Waterloos  in 
our  life — one  an  attempt  to  ac- 

quire a  nodding  acquaintance 
with  the  Portuguese  language 
and  the  other  to  understand  tele- 

graphic code. 
The  great  experimental  sta- 

tion of  the  General  Electric  Com- 
pany at  Schenectady  takes  a 

motherly  interest  in  these  young 
trail  blazers.  The  programs  that 
go  out  on  the  379  meter  wave 
are  simultaneously  shot  forth  on 
a  short  wave  length  for  the  re- 

ceivers who  can  pick  it  up,  and 
the  boys  tell  us  it  always  comes 
in  clear  and  clean  of  static, 
when  we,  who  are  confined  to 
the  high  waves,  are  unable  to 
receive  the  station. 

In  the  excellent  press  matter 
coming  from  WGY,  they  tell  us 
of  one  of  their  young  employes, 
William  E.  Jackson,  who  must 
be  the  super-ham.  He  has  estab- 

lished two-way  communication 
with  operators  in  forty-two  coun- 

tries, including  Australia,  South 
Africa  and  India,  has  relayed  im- 

portant, messages  from  ships  in 
the  far  north,  and  doubtless  is 
the  envy  of  every  youth  who  has 
ever  strung  an  aerial. 

The  technical  talks  that  come 
from  Schenectady  are  of  vital  in- 
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terest  to  young  experimenters, 

and  the  splendid  feature,  "The 
Wonder  Story  of  Steinmetz," 
prepared  by  John  W.  Hammond 
and  broadcast  in  serial  form  on 
Tuesday  nights,  has  attracted 
many  an  uninformed  listener,  as 
well  as  those  more  directly  con-  j 
cerned  in  the  technical  side  of 
electricity. 

WGY  a  Favorite 

AND  since  we  are  talking  of WGY,  we  find  that  with  the 
seasoned  listeners  throughout  the 
east  and  middle-west  the  Schen- 

ectady station  is  the  prime  fav- 
orite. And  that  is  as  it  should 

be,  for  they  do  such  worthwhile 
things  down  there.  Aside  from 
the  usual  standard  programs  of 
high  class  entertainment,  which 
is  augmented  by  the  WJZ  and 
WRC  hook-ups,  they  give  real 
service  to  their  listeners  in  their 

news  and  sport  reports — the  later 
including  racing  results — and 
their  strictly  educational  features 
are  always  of  the  highest  quality. 

Along  this  line  we  especially 

enjoy  the  "Book  Chats"  given 
every  Thursday  night  by  Wil- 

liam F.  Jacob,  librarian  of  the 
General  Electric  Company.  We 
have  been  listening  to  him  close 
on  to  two  years  now,  and  con- 

sider his  concise,  ten-minute 
talks  on  current  publications  the 
best  feature  of  this  sort  put  on 
the  air.  That  there  are  still  a 
number  of  people  left  in  the 
world  who  do  read  is  evidenced 
by  the  mail  that  reaches  WGY  in 
regard  to  this  feature.  Anyone 
interested  in  having  intelligent 
assistance  in  selecting  his  read- 

ing would  do  well  in  tune  in  on 
Mr.  Jacob's  talks. 

No  matter  what  else  we  have 
doing  on  Thursday  nights,  it  has 
become  a  habit  with  us  to  turn 
to  WGY  at  eleven  for  Stephen 

Boisclair's  organ  recital,  and  it 
always  seems  a  fitting  end  to  the 
day.  Mr.  Boisclair  is  one  of  the 
outstanding  radio  organists,  and 
the  fact  that  he  has  been  broad- 

casting from  this  station  for 
four  years  is  a  sufficient  testi- 

monial to  his  popularity.  His 
programs  uniformly  are  of  pop- 

ular appeal — the  song  of  the 
moment  and  melodies  of  yester- 

years— which,  after  all,  are 
what  the  majority  of  listeners 

(Please  turn  to  page  56) 
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A    Little    Discussion    on 

Aero- Dyne  Receiver 
High  R .  F.  Gain  Per 
Stage  is  Achieved 

th 

DID  you  ever  start  to  
read 

a  technical  article  in  a 

radio  magazine,  get  half- 
way through  the  first  para- 

graph, stop,  glance  at  the  photos 
and  turn  the  page  in  boredom, 
perhaps  remarking  to  yourself, 

"Huh!  another  five-tube  set!" 
Before  doing  that  injustice  to 

this  immediate  contribution — 
wait  a  minute!  All  is  not  gold 
that  glitters  — and  aptly,  all 
five-tubers  do  not  use  five  tubes, 
that  is,  to  their  maximum  abil- 

ity. A  prominent  eastern  engin- 
eer once  said,  reversing  the  re- 
flex argument,  that  he  had  many 

times  seen  five  tubes  do  the 
work  of  three,  and,  unhappily, 
that  is  too  often  the  case.  Did 
you  ever  see  a  set  that  used 
every  last  ounce  of  energy  (if 
energy  may  be  measured  in 
ounces)  that  it  inherently  had — 
one  that  made  you  feel  that 
everything  was  doing  its  darned- 

est to  add  punch  to  that  signal? 
The  receiver  to  be  described 
was  designed  to  do  just  exactly 
that;  its  engineers  called  it 

"high-gain-per  stage,"  and  it has  it! 
Before  getting  into  the  details 

By  H.  A.  FREDERICK 
of  its  design  and  construction, 
let's  discuss  for  a  moment  the 
reason  for  the  present-day  five 
tube  receiver.  When  we  had 
only  slightly  over  enough  broad- 

casting stations,  several  years 
ago,  we  were  not  concerned  so 
much  with  the  problems  con- 

fronting the  home-builder  in 
this  day  of  ten  times  too  many ! 
Any  old  three  tuber  in  the 
hands  of  a  good  operator  would 
bring  in  both  coasts  on  a  big 
aerial  with  plenty  of  volume 

every  fair  night,  but  now  it's 
getting  to  be  really  something 
to  shout  about  if  a  large  city 
dweller  tunes  in  Podunk,  five 
hundred  miles  away,  on  an  out- 
of-date  receiver,  through  the  lo- 

cal hash!  The  solution  to  the 
selectivity  problem  lay,  mainly, 
in  the  increased  filtering  action 
of  a  number  of  tuned  stages. 
Each  stage,  if  sharply  tuned, 

drops  off  a  portion  of  the  un- 
wanted signal,  and  (even  if  it 

did  not  amplify  the  desired  sta- 
tion) tends  to  clarify  the  result. 

This  of  course,  is  an  old  princi- 

ple, but  the  main  difficulty  in 
adoption  was  to  keep  from  los- 

ing the  desired  station  in 
process.  Radio-frequency  am- 

plification by  mean3  of  tuned 
stages  was,  and  still  is,  in  a 
measure,  one  of  the  most  diffi- 

cult problems  of  the  engineer. 
As  soon  as  the  thing  would  start 
to  amplify,  it  would  immmedi- 
ately  pop  into  oscillation,  dis- 

torting the  result  and  feeding 
nothing  but  a  garbled  mess  to 
the  loud  speaker.  A  compro- 

mise was  therefore  adopted  (the 
ordinary  loss-stabilized  receiv- 

er) wherein  the  oscillation  ten- 
dency was  cut  down  by  losses, 

small  loosely-coupled  primaries 
(giving  poor  energy)  and  the 
like.  Unfortunately  the  signal 
also  suffers  in  this  process  and 
the  result,  while  a  good  deal 
sharper,  is  usually  little  louder 
than  would  be  had  by  a  good 
three  tube  set. 

Engineers  of  the  Aero-Prod- 
ucts Co.  realized  this  fact  and 

finally  achieved  a  receiver  that 
not  only  sharpens  the  signal 
amazingly  but  gives  high  ampli- 

fication   at    the    same    time,    a 

Top  view  of  the  five  tube  receiver  described  by  the  author.      The  sub-panel  assembly  makes  a  neat  job 
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Front  panel  view  of  the  receiver  described  by  the  author 

thing  formerly  ;  ralized  only  in 
high-priced.  ■  -  .  atory  built  re- 

ceivers. The  accompanying 
photographs  and  uiagrams  tell 
the  story. 

The  Aero-dyne,  as  can  be  seen 
from  the  circuit,  uses  two  tuned 
stages  of  cascade  radio-fre- 

quency amplification,  a  tuned 
detector  and  two  stages  of  high 
quality  audio.  The  radio-fre- 

quency coils  are  the  heart  of  the 
whole  success  of  this  set.  They 
are  wound  with  heavy,  uncol- 
ored  wire  in  solenoid  form  on  a 
skeleton-framework  of  thin 
bakelite  construction,  giving  a 
coil  whose  losses  (that  much 
misused  word)  are  remarkably 

low  "and  whose  mechanical 
strength  is  sufficient  to  with- 

stand a  good  deal  of  rough 
handling.  Inasmuch  as  the  am- 

plification per  stage  of  a  radio 
frequency  transformer  is  in- 

versely proportional  to  the 
square-root  of  its  resistance,  all 
other  things  being  equal,  low  re- 

sistance is  a  distinct  advantage. 
Greater  selectivity  is  also  gained 

by  this  means,  the  "band-pass" 
or  width  of  the  resonance  peak 
is  directly  proportional  to  the 
resistance  (again  all  other 
things  being  equal).  Therefore 
it  can  easily  be  seen  that  a  coil 

having  twice  the  resistance  of 
another  will  only  give  seven- 
tenths  (.707)  of  its  amplifica- 

tion and  will  be  twice  as  broad. 
Other  ratios  will,  of  course,  be 

in  proportion.  When  these  fig- 
ures are  carried  out  to  include 

three  such  coils  in  a  row  (as  in 
the  five  tube  set),  their  ratios 
are  much  more  pronounced 
(Only  about  one-third  the  am- 

plification!). Remember  these 
facts  the  next  time  you  build  a 
set. 

Of  course,  the  secondary  coil, 
of  which  we  have  been  speak- 

ing, is  only  part  of  the  story. 
The  primary,  which  transfers  to 
it  its  energy,  is  equally  impor- 

tant in  that  it  must  also  obey 
several  laws  of  coupling  to  give 
the  best  of  results.  In  this  type 
of  receiver  the  best  primary  coil 
is  the  one  which  has  the  highest 
coefficient  of  coupling  to  the  sec- 

ondary (up  to  a  certain  maxi- 
mum) ,  with  the  minimum  of 

self-inductance.  This  may  sound 
forbidding  but  merely  means 
the  primary  should  have  the 
least  number  of  turns  (to  give 
a  certain  coefficient,  or  transfer 
factor) ,  and  that  it  be  closely  as- 

sociated with  the  secondary,  not 
all  bunched  a  half  an  inch  away 
from    the    filament   end    of   the 

coil.  The  primaries  in  Aero 
coils  are  of  only  six  turns,  but 
so  spaced  and  associated  with 
the  secondary  (inside,  covering 
almost  an  inch  of  surface)  that 
•the  energy  transfer  is  unusually 
high.  While  we  are  speaking  of 
primaries  it  may  be  best  to  men- 

tion the  adjustable  primary  on 
the  antenna,  or  first  coil.  It  is 
a  well-known  fact  that  all  an- 

tennae characteristics  are  not 

equal  even  if  they  are  (the  an- 
tennae) all  exactly  one  hundred 

feet  long,  and  that  a  fixed  ar- 
rangement is  only  a  compromise 

in  any  one  case.  Antenna  re- 
sistances and  natural  periods 

(wavelengths)  differ  and  with 
them  differ  the  conditions  of  lo- 

cal interference.  For  each  con- 
dition there  is  a  best  coupling 

which  when  deviated  from, 
causes  a  loss  of  signal  strength 
or  selectivity,  or  both.  This  does 
not  mean  that  the  variable  pri- 

mary adds  another  adjustment 
to  the  set;  it  is  merely  set,  once 
for  all,  to  suit  the  individual  con- 

ditions by  adjusting  to  the  loud- 
est response  from  a  distant  sta- 

tion, and  after  that  need  not  be 
touched  unless  the  governing 
conditions  are  changed.  It  may 
be  readjusted  for  silent  night, 
when  we  want  volume  and  care 

This  is  the  schematic  circuit  of  the  receiver,  well  known  to  all  fans 
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Under  view  of  the  subpanel  showing  simplicity  in  wiring 

little  for  local  selectivity,  and 
when  all  the  locals  come  on 
again  may  be  set  further  away 
from  its  secondary,  allowing  the 
user  to  reach  out  for  the  fifty 
watters  (are  there  any  more?) 

a  thousand  miles  away.  It's  just 
like  the  choke  on  a  car,  you  only 
use  it  under  unusual  conditions, 

but  you'd  be  lost  without  it! 
The  set  is  stabilized,  that  is, 

prevented  from  oscillating,  by 
means  of  a  variable  control  of 
the  plate  voltage  applied  to  the 
radio-frequency  tubes.  This  con- 

trol also  acts  as  a  volume  adjust- 
ment, allowing  anything  from 

the  merest  whisper  to  a  full 
loud-speaking  roar.  By  its  use 
the  set  may  be  operated  at  the 
limit  of  critical  regeneration,  if 
the  distance  and  weakness  of 
the  signal  warrants  it,  and  the 
most  feeble  carrier  made  to  de- 

liver, by  careful  adjustment,  an 
enjoyable  result.  Thus  are 
combined  both  radio-frequency 
amplification  and  regeneration, 
realizing  the  advantages  of 
both.  Few  systems  can  claim 
this  superiority. 

There  is  one  very  appealing 
thing  about  controlling  regener- 

ation of  the  receiver  by  means 
of  the  variable  resistor  in  the 
plate  circuit.  While  it  is  true 
the  receiver  may  be  thrown  into 
oscillation  and  become  a  minia- 

ture transmitter,  the  simple  act 
of  doing  this  precludes  the  pos- 

sibility of  the  manipulator  hear- 
ing a  program  under  those  con- 

ditions. The  curse  of  the  bloop- 
ing  world  has  not  been  so  much 

List  of  Parts 

For  readers   who   desire 

to  make  up  the  receiver  de- 
scribed   by    Mr.    Frederick 

we    are    listing    below    the 
parts  required: 
1  Set  Matched  Aero  Coils 

— TRF-120 

3  Variable   Condensers, 
.00035  Karas  SLF. 

5  Benjamin  Cushion  sockets 
2  Thordarson  3y2  :1,  Audio 

Transformers 
1  Formica      Verichromed 

Aero-Dyne    Panel    7x 
28x3-16 

1  Sub-panel  7x28x3-16 
3  Sub-panel  brackets 
1   Central    Lab.    0-200,000 

ohm  Var.  Resistance 

1  Yaxley  20  ohm  rheostat 
1   15  ohm  rheostat 
1  No.  2A  two  circuit  jack 
1  No.  1  open  circuit  jack 
1   IMF  By  pass  condenser 
1   .001  Fixed  Condenser 
1   .00025     Grid    condenser 

with  leak  mounting 
1   2  to  5  Meg.  grid  leak  to 

suit  tube 
1  Pilot  light  switch 
3  National  type  B  or  C  ver- 

nier dials 
9  X-L  Push  posts 

1    1/2  Amp.   (No.  112  Amp- 
erite  and  mounting) 

25  Ft.  Bus  Bar 
1  414  volt  C  battery 
Solder  lugs   and   mounting 

screws 

the  swiping  across  a  wave  band 
with  a  receiver  in  the  oscilla- 

tory state,  as  it  has  been  the 
chap  who  through  ignorance 
feels  the  proper  way  to  receive 
a  station  is  through  the  zero 
beat  system.  This  type  of  bloop- 

er hangs  onto  a  station  like 
grim  death  but  after  all  his  re- 

wards are  so  scant  that  he  soon 
learns  the  right  kind  of  tuning 
and  is  no  longer  a  nuisance. 

This  article  started  out  to  be 

a  construction  paper,  a  how-to- 
build-it  article,  but  the  writer 
became  so  side-tracked  in  his  en- 

thusiasm for  the  details  of  the 
set  that  it  has  turned  out  to  be 
a  discussion  of  these  main  points 
of  difference.  Nothing  is  lost, 
however,  for  the  fan  may  build 
it  from  this  magazine  or  Aero 

puts  out  an  eight-page  full-size 
set  of  blue-prints  and  color-dia- 

grams showing  step-by-step  wir- 
ing and  the  general,  detailed 

construction  plan.  A  complete 

discussion  of  the  set's  operation 
and  control  is  also  included  to- 

gether with  a  preferred  list  of 
parts  to  go  with  the  coils.  Inci- 

dentally, so  successful  has  it 
been  that  Formica  is  marketing 
a  Veri-Chrome  panel  specially 
designed  for  this  receiver. 

The  writer  of  any  kind  of  an 
article,  either  technical  or  just 
general  discussion,  usually  has  a 
concluding  paragraph  in  which 
he  sums  up  all  that  has  been 
said  before.  This  article  has 
none.  The  moral  is:  build  it 
yourself,  and  see !  or  rather 
hear! 



RADIO  AGE  for  November,  1926 The  Magazine  of  the  Hour 

Conveniences  for  Radio  and  Press 
at  New  N.  W.  Stadium 

An  architect's   idea  of  the   new   million  dollar  Northwestern  stadium  at  Evanston 
now  approaching  completion.      Newspapermen  and  radio  sports  announcers  will  be 

pleased   with   the   number   of  conveniences   included   for   their   special   benefit. 

REALIZATION  that  ra
dio 

has  risen  to  a  position  of 
highest  importance  in  con- 

nection with  the  broadcasting  of 
sport  events  caused  Northwestern 
university  officials  to  take  radio 
possibilities  into  account  in  draft- 

ing plans  for  the  new  million  dol- 
lar football  stadium  which  is  now 

nearing  completion. 

Installation  of  two  large  booths 
adjacent  in  the  press  box  and  ca- 

pable of  accommodating  five  men 
was  the  first  step  taken  by  the  en- 

gineers in  their  plans  for  the  ra- 
dio operators.  These  booths  will 

be  glass  enclosed,  steam  heated 
and  fitted  with  every  convenience 
for  the  men  who  broadcast. 

To  further  facilitate  the  work 

of  the  announcer,  telephone  con- 
nections with  the  sidelines  have 

been  established  where  a  man 
familiar  with  the  players  and 
plays  will  communicate  with  the 
operators  in  the  booths  above. 

In  this  way  Northwestern  uni- 
versity officials  hope  to  provide 

the  best  of  facilities  to  broadcast 
the  games  each  fall.  Each  game 
will  find  two  radio  stations  broad- 

casting a  play  by  play  account.  In 
order  to  give  the  listeners  a  more 
graphic  account  of  what  is  trans- 

piring at  the  scene  of  the  contest 
it  is  planned  to  broadcast  songs 
and  cheers  from  the  student  body 
at  all  intervals  in  which  play  is 
halted. 

The  great  amount    of  interest 

shown  by  owners  of  radios 
throughout  the  country  was  one 
of  the  foremost  reasons  that 
caused  university  officials  to  make 
special  plans  to  broadcast  the  con- 
tests. 

In  every  large  city  in  the 
United  States  alumni  clubs  of  the 
university  assemble  for  Saturday 
luncheons,  tuning  in  the  after- 

noon's game.  It  is  for  the  accom- 
modation of  these  alumni  who  are 

unable  to  attend  the  game  that 
the  university  is  interested  in 
providing  a  radio  account. 

THUS  instead  of  a  group  of 
some  50,000  fans  witnessing 

the  game  from  the  stands, 
through  the  aid  of  the  radio  this 
crowd  is  augmented  to  a  number 
of  unknown  thousands.  Bringing 
the  game  into  a  banquet  hall  in 
San  Francisco  and  New  York  is 

regarded  by  university  authori- 
ties as  one  of  the  greatest  means 

of  cementing  continued  loyalty  to 
the  university. 

Besides  broadcasting  a  play  by 
play  account,  several  broadcast- 

ing stations  have  made  plans  to 
conduct  a  college  hour  on  Satur- 

day night  from  7  to  8  o'clock  at which  time  an  account  of  the 
game  will  be  given  by  a  promin- 

ent university  official.  It  is  also 
planned  at  this  hour  to  have  a 
quartet  of  students  to  sing  uni- 

versity songs  and  to  have  a  cheer 
leader  give  the  yells  that  were 

used  at  the  afternoon's  game. 

Extensive  plans  have  also  been 
made  for  the  accommodation  of 
sport  writers.  A  press  box  sec- 

ond to  none  in  the  country  is  to 
be  installed  on  top  of  the  second 
deck.  The  press  stand  will  be 
large  enough  to  accommodate  sev- 

eral hundred  writers  and  tele- 
graph operators.  All  writers  will 

be  provided  with  individual  desks 
and  will  thus  not  be  hampered  in 
their  work  as  in  the  past  when 
writers  were  crowded  together 
along  a  single  table.  As  in  the 
radio  booths  the  press  box  will  be 
glass  enclosed  and  steam  heated. 

Both  the  radio  booths  and  press 
box  will  be  reached  from  the 
ground  by  a  specially  installed 
elevator  which  will  be  used  only 
by  pressmen  and  radio  operators. 

The  stadium  itself  is  the  latest 
word  in  stadia  construction.  The 
curved  stands  bring  the  maxi- 

mum number  of  spectators  with- 
in the  goal  posts  and  focus  the 

eyes  of  every  spectator  towards 
the  center  of  the  field. 

Long,  gently  rising  ramps  un- 
derneath the  stands  permit  the 

spectators  reaching  their  seats 
quickly.  This  does  away  with  the 
necessity  of  walking  up  long  tiers 
of  stairs.  The  entire  stadium  can 
be  emptied  in  15  minutes. 

Every  bit  of  space  underneath 
the  stands  is  to  be  utilized.  Foot- 

ball practice  rooms  under  the  east 
stands  provide  ample  room  for 
scrimmage  in  rainy  weather. 
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Illuminated  Controls  on  Radio 
Age  Four  Tube  Receiver 

Rear  view  of  Radio  Age   four   tube   receiver    showing    the    Marco    illuminated    controls    attached    to    rear   panel. 
Assembly  is  very  simple  and  the  appearance  of  the  set  is  greatly  enhanced 

ONE  of  the  greatest
  handi- 

caps a  beginner  in  radio 
has  to  overcome  is  the 

thought  the  finished  product  on 
which  he  spends  a  great  deal 
of  time,  will  not  have  a  com- 

mercial appearance  such  as  he 
would  like  to  exhibit  with  pride 
to  his  friends  and  neighbors. 
But  with  the  advances  constant- 

ly being  made  in  the  refinement 
of  the  integral  parts  of  a  set, 
it  is  now  very  easy  to  make  up 
a  set  which  will  have  a  pleas- 

ing frontal  appearance  as  well 
as  a  clean  cut  interior. 

Recently  an  Eastern  manu- 
facturer of  vernier  dials,  one  of 

the  first  in  the  business,  has 
issued  an  illuminated  control 
which  has,  in  addition  to  the 
vernier  action  of  the  dial,  sev- 

eral interesting  features  which 
make  it  especially  desirable  in 
the  construction  of  receivers  in 
the  home,  or  even  for  that  mat- 

ter, in  commercial  practice. 
The  illuminated  controls  made 
by  the  Martin-Copeland  Co., 
eliminate  the  necessity  for  bor- 

ing holes  in  your  panel  every 
time  you  desire  to  change  a 
type  of  variable  condenser  in 
the  "old  faithful"  home  made 
receiver,  for  the  dial  mechan- 

ism acts  as  a  holder  for  the 
condenser.  Thus  the  front 

panel  of  the  receiver  may  al- 
ways remain  the  same,  al- 
though you  can  change  the  in- 

terior of  the  set  as  much  as 
desired  without  inconvenience 
— which  is  a  great  boon  to  the 
set  builder  who  does  not  care 
to  rip  everything  apart  merely 
to  change  from  a  SLC  to  SLF 
condenser. 

In  the  four  tube  model  illus- 
trated on  these  pages  it  was 

desired  to  have  an  extremely 
simple  assembly  of  parts  so  the 
construction  of  the  set  would 
not  be  difficult  for  even  a  nov- 

ice. On  the  other  hand  the 
experienced  set  builder  could 
appreciate  as  well  its  simplic- 

ity, and  perhaps  think  of  other 
combinations  that  could  be 
made  from  this  basis. 

One     stage     of    tuned     radio, 

detector,  and  two  stages  of 
high  class  audio  amplification 
is  the  arrangement  shown. 
Flexibility  of  voltage  control  is 
provided  by  means  of  the  vari- 

able resistance  in  series  with 
the  plate  coil  of  the  first  tube, 
so  the  set  may  be  operated  on 
the  verge  of  regeneration.  If 
the  resistance  is  turned  too  far 
oscillation  will  ensue  but  under 
that  condtion  reception  is  nei- 

ther pleasant  for  the  owner 
nor  the  neighbor.  According- 

ly no  one  with  any  sense  will 
operate  the  set  in  that  condi- tion. 

Inductances  are  of  the  tor- 
roid  type  well  known  to  set 
makers.  The  antenna  induc- 

tance has  a  single  winding, 
with  a  number  of  taps  for 
altering  the  RF  energy  applied 
to  the  grid  from  the  antenna. 
The  grid  to  filament  section  of 
this  inductance  is  spanned  by 
a  .0005  mfd  variable  condenser. 
This  value  may  be  used  or  if 
it  is  desired  the  smaller  value 
of    .00035    mfd    will    generally 
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suffice  to  reach  from  the  low- 
est of  the  broadcast  channels 

to  the  highest. 
Sockets  of  the  cushion  type 

have  been  used  to  cut  down  as 

much  as  possible  any  micro- 
phonic noises  created  by  the 

jarring  of  tube  elements.  In- 
stead of  an  inductive  RF  choke 

in  series  with  the  plate  of  the 
detector,  uses  made  of  a  fixed 
resistance  of  5,000  ohms  to  pre- 

?'  energy  getting  into  the 
primary  of  the  I  ~>  trans- 

be  al- tered, fror  ,  ._  _  5,000 
ohms  without  a  great  deal  of 
difference  being  noticed  except 
of  course  with  the  greater 
values  of  resistance  the  voltage 
applied  to  the  detector  plate 
will  be  accordingly  less. 

Audio  transformers  with  gen- 
erous windings  and  plenty  of 

core  material  were  used  to 
maintain  the  quality  of  the 
output  as  high  as  possible.  The 
ratio  of  the  transformers  is  2 
to  1.  Grid  biasing  is  resorted 
to  to  operate  the  audio  tubes 
at  their  best  operating  char- 

acteristic and  to  limit  the 

amount  of  plate  current  con- 
sumed. For  plate  potential  of 

about  90  volts  a  bias  of  41/2 
volts  negative  will  suffice,  al- 

though if  higher  plate  voltage 
is  used  an  increase  should  be 
made  in  the  value  of  the  C 
battery. 

Filament  control  is  fixed,  two 
resistances  serving  to  supply 
filament  current;  the  first  re- 

sistance   with    a    carrying    ca- 

pacity of  a  half  ampere  serving 
for  the  RF  tube  and  the  de- 

tector, while  another  half  am- 
pere fixed  resistance  takes  care 

of  the  two  audio  tubes.  While 
it  is  true  that  one  single  re- 

sistance could  be  used  however 
it  would  not  give  the  flexibility 
of  two,  since  a  power  tube 
may  be  used  in  the  last  stage 
by  making  proper  change  in 
the  value  of  the  second  resist- 

ance, leaving  the  first  one 
alone. 
For  ease  in  wiring  and 

facility  of  testing  all  the  wiring 
terminates  in  a  base  mounting 

plug.  The  assembly  is  base- 
board style  although  if  desired 

the  sub-panel  may  be  used. 
Drills,  screw  driver,  pliers  and 
a  soldering  iron  are  all  that  is 
required  to  assemble  the  set. 
Where  a  possibility  of  short 
circuits  exists  spaghetti  is  used, 
the  balance  of  the  bus  bar 
wire  being  uncovered. 

Drilling  Is  Easy 

WHILE  at  first  blush  it  might 
appear  that  drilling  the 

holes  for  the  bezels  would  be  a 
hard  job,  such  is  not  the  case. 
A  metal  template  is  provided 
with  the  illuminated  controls  by 
means  of  which  drilling  may  be 
accurately  performed.  By  re- 

ferring to  the  picture  at  the  top 
of  page  23,  the  reader  will  see 
there  are  only  three  apertures 
in  the  panel ;  one  for  the  light 
switch  which  is  the  top  hole ; 
below  it  the  hole  for  the  bezel, 
and  below  that  the  hole  for  the 
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vernier  knob.  By  taking  the 
template,  marking  first  for  the 
top  and  bottom  holes,  drilling 
these  holes,  and  then  tightly  af- 

fixing the  metal  template  to  the 
panel,  the  drilling  of  the  holes 
for  the  bezel  may  be  done  with 
the  least  labor  and  the  greatest 

accuracy,  for  the  template  car- 
ries a  series  of  holes  in  the  form 

of  the  bezel.  Using  a  drill  which 
just  fits  the  template  holes,  the 
drilling  may  be  accomplished. 
Then  the  connecting  sections  be- 

tween holes  may  be  punched 
out  with  a  chisel  and  hammer, 
or  may  be  sawed  out  with  a 
small  coping  saw  blade  held  in 
the  hand.  After  this  a  rough 
file  is  used  to  clean  up  the  edges 
of  theh  hole  in  which  the  bezel 
fits.  The  mechanism  is  tightly 
held  to  the  panel  by  means  of 
the  switch  shaft  bearing  and  the 
vernier  knob  bearing,  both  of 
which  have  nuts  which  allow 
tightening  of  the  mechanism 
against  the  panel.  The  variable 
condenser  (any  of  the  standard 
makes  on  the  American  mar- 

ket) is  attached  to  the  mechan- 
ism back  of  the  panel.  In  the 

rear  of  the  mechanism  is  a  cel- 
luloid dial  which  presses  against 

the  bezel  on  the  front  of  the 
panel.  The  bezel  carries  a  thin 
hair  line.  When  the  light  is  on 
the  dial  figures  may  be  clearly 
seen.  There  being  practically 
no  space  between  the  bezel  hair 
line  and  the  celluloid  dial,  the 
trouble  due  to  parallax  is  done 
away  with.  Exceedingly  fine 
tuning  and  logging  may  be  done, 
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By  means  of  the  above  schematic  the  builder  may  easily  construct  the  receiver  described 
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not  only  as  in  this  case  where  a 
receiver  is  used,  but  for  other 
purposes  such  as  laboratory  os- 

cillators, wavemeters  and  any 
other  indicating  devices,  where 
it  is  required  to  preserve  settings 
in  accurate  fashion.  The  light 
circuit  is  connected  into  the  fila- 

ment busbar  line  at  the  positive 
terminal,  the  negative  terminal 
of  the  battery  and  the  rotor  of 
the  condenser  being  in  common. 
Since  the  condenser  rotor  is 
touching  the  metal  of  the  con- 

trol mechanism  is  it  only  neces- 
sary to  run  one  wire  for  the  light 

circuit.  The  celluloid  dials  are 
made  in  both  clockwise  and 
anti-clockwise  reading  which 
should  be  specified  when  or- 

dering. A  majority  of  the  con- 
densers on  the  market  are  clock- 

wise, that  is,  capacity  increases 
as  the  rotor  is  turned  to  the 
right.  This  control  has  been 
found  adaptable  to  all  condens- 

ers except  those  of  the  360  de- 
gree rotation  where  the  rotor 

makes  a  complete  revolution. 

Wire  Filaments  First 

IN  making  up  the  receiver 
after  all  parts  are  placed  in 

position  on  the  baseboard  and 
the  panel,  the  filament  wiring  is 
run  in,  then  soldered  to  the  base 
mounting  plug.  After  the  fila- 

ment wiring  can  come  the  B  bat- 
tery connections  to  transformers 

and  sockets,  the  fixed  resistance 
in  the  plate  circuit  of  the  detec- 

tor. Last  of  all  the  inductances 
are  connected  up  and  soldered 
at  the  same  time  the  proper  grid 

and  plate  connections  being  run 
on  the  first  two  tubes.  In  the 
photograph  shown  on  page  21 
the  inductances  are  shown  with- 

out any  connections  attached, 
this  having  been  due  to  the  pre- 

mature arrival  of  the  photogra- 

List  of  Parts. 
1   Bremer-Tully  antenna  coupler, 

torostyle. 

1   Bremer-Tully  RF  transformer, 
torostyle. 

4   Bremer-Tully  cushion  sockets. 
1  Insuline  panel  7  by  20  by  3/16 

inch. 

2  Marco  illuminated  controls, 
clockwise. 

2  Samson  .0005  mfd  variable 
condensers. 

2  Thordarson  R200  audio  trans- 
formers. 

1   Jones  base  mounting  plug. 

1  Allen-Bradley  fixed  resistance, 
5,000  ohms   (R2). 

2  Amperite  112  fixed  resistances 
and  mounting  (R1-R3). 

1  Centralab  variable  resistance 

0-200,000  ohms. 
1   Yaxley  filament  switch. 
1  Yaxley  phone  jack. 

1  Sangamo  .00025  mfd  grid  con- 
denser with  clips. 

1  Durham  5  megohm  grid  leak. 
2  Electrad  bypass  condensers  1 

mfd. 

1   7  Vs.  volt  C  battery,  Eveready. 

pher  before  the  finishing 
touches  could  be  put  on  the  two 
inductances.  However  since 
that  operation  is  the  last  one  it 
hardly  requires  description.  The 
schematic  circuit,  of  course, 
should  be  consulted  in  hooking 

up  the  set.  The  negative  of  the 
A  battery  and  that  of  the  B  bat- 

tery are  common  for  ease  in 
wiring  and  in  case  of  using  a 
double  range  voltmeter  for  not- 

ing either  the  filament  or  B 
voltages  used. 

Both  the  antenna  coupler  and 
the  RF  transformer  are  made  by 
Bremer-Tully  as  are  the  cushion 
sockets.  The  variable  resistance 
is  a  product  of  Centralab.  Two 
audio  transformers  of  the  newer 
type  are  made  by  Thordarson. 
Plate  resistor  is  an  Allen-Brad- 

ley product,  while  the  two  fixed 
filament  resistors  are  Amperites. 
The  illuminated  control  is  a 
Marco,  made  by  the  Martin- 
Copeland  Co.,  while  the  variable 
condensers  are  the  new  ones  re- 

cently made  by  the  Samson 
Electric  Co.  and  which  are  quite 
compact.  The  base  mounting 
plug  is  one  manufactured  by 
Howard  B.  Jones,  while  the  jack 
for  the  phone  or  loud  speaker, 
and  the  filament  switch  are  two 
of  the  many  Yaxley  items.  The 
.00025  mfd  grid  condenser  is  a 
Sangamo  with  clips  for  the  grid 
leak  made  by  Durham.  Bypass 
condensers  across  one  side  of 
the  variable  resistance  and  the 
negative  and  across  the  C  bat- 

tery (not  shown  in  the  picture) 
are  Electrads,  capacity  1  mfd. 

This  receiver  is  an  exceed- 
ingly simple  affair  which  even  a 

novice  may  build.  In  future  is- 
sues of  this  magazine  there  will 

be  other  combinations  which 
may  be  made  without  altering 
the  panel. 
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Feeding  Hubby  Is  Chief  Concern 
of  Young  Brides 
Home  Economics  Programs 
Now  Broadcast  By   U.  S. 

By  JOSEPHINE  HEMPHILL 

"I'm         tcrvous    wreck,"   sobbed 
the  sad  young  bride, 

"Each  day  I'm  getting  thinner, 
And  all  because  I  can't  decide 

What    to    cook    for    William's 
dinner." 

SAD  young  brides  perk
ed  up 

a  bit  the  first  of  October 
when  Uncle  Sam,  through 

the  radio  service  of  the  U.  S. 
Department  of  Agriculture, 
commenced  giving  suggestions 

for  William's  dinner.  Five 
days  a  week  the  young  bride 
listens  in,  notebook  and  pencil 
at  hand,  while  information 
from  the  National  Bureau  of 
Home  Economics  is  broadcast 
from  60  stations  in  the  United 
States. 

Her  husband  has  probably 
told  her,  if  they  live  on  a  farm, 

that  "agriculture  is  America's 
basic  industry."  She  may  be- 

lieve him  for  a  while,  but  she 
soon  discovers  that  the  basic 
industry  of  America,  as  far  as 
she  is  concerned,  is  feeding  the 
family  three  times  a  day — one 
thousand  and  ninety-five  times 
a   year. 

Quite  an  assignment  for  Mrs. 
Average  Housewife,  who,  be- 

sides planning  the  meals,  doing 
the  marketing,  cooking  the 
food  and  washing  the  dishes, 
must  keep  the  family  clothed 
and  happy,  her  home  neat  and 
attractive,  do  her  washing  and 
ironing  and  mending  and  all 
the  thousand  and  one  other 
tasks  that  come  under  the  head 

of  "keeping  house." 
When  Uncle  Sam  planned  his 

enlarged  farm  radio  program 
for  the  1926-27  season,  he 
made  special  provision  for  the 
five  million  women  of  the 

United  States  who  have  an  op- 
portunity to  listen  in  to  what- 

ever they  please, — during  the 
day  time.     He  employed  a  rep- 

resentative of  the  U.  S.  De- 
partment of  Agriculture,  known 

as  Aunt  Sammy,  whose  official 
duty  it  is  to  assemble  material 
and  write  entertaining  and  re- 

liable programs  for  the  "House- 
keepers' Chat,"  a  15-minute 

period  devoted  exclusively  to 
up-to-date  information  on  sub- 

jects  of   interest   to   women. 
Aunt  Sammy,  who  has  had 

special  training  in  home  eco- 
nomics and  in  writing,  spends 

a  great  deal  of  time  in  the  Bu- 
reau of  Home  Economics,  the 

nation's  laboratory  for  scienti- 
fic research  along  the  lines  of 

Food  and  Nutrition,  Economics, 
Textiles  and  Clothing,  and 
Housing  and   Equipment. 

In  June,  1925,  when  Chief 
Louise  Stanley  made  her  an- 

nual report  to  Secretary  Jar- 
dine,  the  Bureau  was  carrying 
on  work  in  the  following  labo- 

ratories: an  animal  laboratory 
for  the  study  of  nutritive  value 
of  foods,  a  chemical  laboratory 
for  studying  food  composition 
and  analyzing  metabolic  mater- 

ial, a  canning  laboratory  for 
the  study  of  home  canning  prob- 

lems, a  baking  laboratory,  a  lab- 
oratory kitchen  for  the  study  of 

general  problems  in  food  prep- 
aration, a  textile  laboratory,  and 

a  room  for  the  study  of  more 
practical  problems  of  home  sew- ing. 

What  better  place  than  this 
"clearing  house"  to  gather  the 
latest  facts  about  various 
phases  of  home  economics? 

Get    Suggestions 

AUNT  SAMMY  has  no  idea 
of  revolutioning  housekeep- 

ing in  the  United  States*  she 
does  not  expect  five  million 
women,  or  one  million  women, 
or  even  one  thousand  women 
to  have  Southern  ham  and 
sweet      potatoes      and      Brown 

Betty  for  dinner  simply  because 
she  broadcasts  this  menu.  But 
she  does  believe  that  the  wom- 

en who  listen  in  will  get  work- 
able suggestions  from  her  pro- 

grams. She  does  not  enter  the  Amer- 
ican home  as  a  Liberator  of 

Housekeepers,  but  rather  as  a 
next-door  neighbor  who  has 
learned  by  experience  a  better- 
than-ordinary  method  of  doing 
the  family  washing,  making 
jelly,  or  decorating  the  living 
room.  Her  programs  are  as  in- 

formal as  it  is  possible  to  make 
them ;  indeed,  if  the  occasion 
arises,  she  may  indulge  in  a 
little  spicy  gossip  now  and  then 
to  add  a  feminine  "tone"  to  the radio  talks. 

Aunt  Sammy's  subject  mat- ter is  not  limited  to  cooking, 
sewing  and  house-cleaning. 
She  prescribes  authoritative 
diets  for  those  who  would  pre- 

serve a  youthful  figure  and  a 
school  girl  complexion,  and  spe- 

cial exercises  for  those  who 
would  have  slim  ankles.  Know- 

ing that  man  does  not  live  by 
bread  alone,  nor  his  wife  by 
the  baking  of  it,  she  includes  in 
her  programs  attractive  color 
schemes  for  the  living  room, 
and  becoming  lines  and  colors 
for  the  stylish-stouts  and  the 
tall-and-thins. 

The  programs  for  the  House- 
keepers' Chat  has  three  divi- sions of  five  minutes  each : 

"Backyard  Gossip,"  "Questions 
Women  Are  Asking,"  and 
"What  Shall  We  Have  for  Din- 

ner." 

"Backyard  Gossip"  includes 
informal  discussions  of  such 
subjects  as  the  home,  food  and 
nutrition,  health,  clothing,  gar- 

dening, and  social  diversions. 
All  information  is  authentic  and 
practical.  The  modern  house- 

(Please  turn  to  page  44) 
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Building  Henry-Lyford  Tuned 
and  Untuned  RF  Receiver 

By  ELMORE  B.  LYFORD 

PROGRESS  in  radio 
 consists 

of  rearranging  fundamental 

apparatus  into  new  and 
more  efficient  circuits.  The 

Henry-Lyford  receiver  is  neither 
radical  nor  revolutionary,  but  a 
scientific  attempt  to  combine  the 

best  radio  theory  and  practice  in- 
to a  receiver  for  the  home  build- 

er and  experimenter.  Tuned  ra- 
dio frequency  circuits  are  many, 

and  untuned  radio  frequency  cir- 
cuits are  well  known,  and  they 

both  have  their  good  and  bad 
features.  This  receiver  takes  ad- 

vantage of  the  good  points  of  each 
and  the  poor  of  neither,  and  by 

using  in  addition  the  most  ef- 
ficient system  of  radio  frequency 

control  yet  devised,  combines  the 
whole  into  a  circuit  which  is  one 

step  nearer  the  ideal. 

First  in  the  Henry-Lyford  cir- 
cuit comes  a  stage  of  tuned  R  F 

amplification,  which  is  followed 
by  an  untuned  stage.  Then  comes 
the  detector,  which  again  is  tuned. 
Two  stages  of  transformer 

coupled,  quality  audio  amplifi- 
cation complete  the  circuit.  The 

entire  receiver  has  been  devel- 
oped for  storage  battery  tubes — 

all  are  201A  type  except  the  last, 

which  may  be  any  of  the  several 

types  of  power  tubes  now  avail- 
able. 

The  completed  receiver,  as 

may  be  seen  from  the  accom- 
panying photographs,  is  simple 

in  appearance  and  construction, 
and  when  built  according  to  spe- 

cifications is  a  finished  product. 

It  is  very  selective,  has  remark- 
able distance-getting  ability,  and 

unsurpassed  tone  qualities.  More 
will  be  said  about  each  of  these 

points  later. 
Let  us  examine  the  circuit  part 

by  part,  and  see  what  gives  it  all 
of  these  good  qualities.  First  let 

us  take  the  radio  frequency  am- 
plifier. As  has  been  said  before, 

it  is  a  combination  of  the  best 

points  of  both  the  tuned  and  un- 
tuned systems,  each  of  which  has 

many  faults  when  used  entirely. 
Two  tuned  stages,  in  the  first 
place,  require  too  many  controls 
for  simplicity.  No  one  has  more 
than  two  hands,  and  there  should 

be  no  more  than  two  tuning  con- 
trols on  a  radio  receiver.  At- 

tempts have  been  made  to  control 
two  tuned  stages  with  single 

dial  "gang"  condensers,  but  these 
have  not  been  entirely  satisfac- 

tory. Also,  there  is  the  ever- 
present  tendency  toward  feed- 

back between  the  coils.  This  re- 
sults in  oscillation,  which  may 

render  the  receiver  difficult  to 

neutralize,  unstable,  and  general- 
ly tricky  to  handle. 

Combination  Used 

WHEN  an  attempt  is  made  to use  two  untuned  stages, 
there  is  no  selectivity,  naturally, 

and  not  quite  as  much  amplifica- 
tion as  there  is  with  tuned 

stages  that  are  working  proper- 
ly. The  advantages  of  it  are  that 

it  needs  no  tuning  condenser  and 
that,  due  to  the  small  coil  fields, 
the  tendency  towards  oscillation 
is  easily  controlled.  The  ideal 
radio  frequency  amplifier  would 
seem  to  be  one  stage  of  each 
kind  of  amplification,  and  that 

is  what  is  used  in  the  Henry-Ly- 
ford. This  combination,  followed 

by  a  tuned  detector,  gives  ample 
selectivity,  while  necessitating 
only  two  tuning  controls. 

Oscillation  in  the  entire  radio 

frequency  amplifier  is  prevented 
by  the  introduction,  in  the  grid 
circuit  of  the  first  tube,  of  a 
counter  e.  m.  f.  to  oppose  the  e. 

(Please  turn  to  page  28) 
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m.  f .  introduced  by  the  tube  ca- 
pacity. The  amount  of  counter- 

balancing e.  m.  f.  introduced  is 
controlled  by  a  small  condenser 

mounted  on  the  panel.  This  al- 
lows the  operator  of  the  set  to 

regulate  this  "back  voltage"  un- 
lough  is  introduced  to 

stop  all  oscillations.  Right  at 
this  point,  however,  the  receiver 
is  in  its  most  sensitive  state,  and 
the  greatest  gain  can  be  realized 
from  the  amplifier.  All  of  this 

sounds  complicated,  but  in  prac- 
tice it  is  not.  It  resolves  itself 

into  setting  the  "balance"  con- 
denser so  the  amplifier  just  stops 

oscillating — that  is  all.  This  set- 
ting of  the  balance  condenser  is 

not  exactly  the  same  for  all  fre- 
quencies, but  remains  constant 

over  a  wide  band,  seldom  need- 
ing to  be  changed,  and  then  only 

slightly.  Both  R  F  tubes  are 

biased  negatively  to  secure  max- 
imum  amplification. 

This  system  of  neutralization 

has  the  advantage  that  the  com- 
pensating element  is  not  in  the 

plate  circuit  proper,  nor  are  any 

losses  deliberately  introduced  "in- 
to the  circuit  by  means  of  re- 

sistances, or  similar  devices.  If 
this  counter  e.  m.  f.  coil  and 

condenser  were  directly  in  the 

plate  circuit,  the  condenser  set- 
ting would  vary  widely  with  the 

frequency,  but  shunted  as  it  is, 

the  setting  is  practically  con- 
stant. The  principle  is  very  sim- 

ilar to  the  more  familiar  Rice 
system  of  neutralization,  but 
that  is  carefully  balanced,  while 
this  is  deliberately  unbalanced. 

The  detector  does  not  make 
use  of  a  grid  leak  and  condenser, 
but  instead  detector  action  is  se- 

cured by  the  use  of  a  negative 
grid  biasing  voltage.  This  re- 

sults in  a  much  quieter  receiver, 
and  in  better  tone  qualities  than 
are  generally  secured  by  the  oth- 

er method.  Tuning  this  detec- 
tor circuit  results  in  additional 

selectivity,  without  any  sacrifice 
of  stability. 

The  radio  frequency  amplifier 

incorporated  in  the  Henry-Ly- 
ford  receiver  is  worthy  of  special 
notice.  It  is  a  two-stage,  trans- 

former coupled  amplifier,  de- 
signed to  give  better  quality 

than  the  usual  transformer  or  re- 
sistance coupled  amplifier.     The 

transformers  used  are  the  new 

Thordarson  Type  R  200,  which 
show  an  excellent  amplification 
curve  on  test.  In  addition,  the 
grid  and  plate  circuits  of  each 

amplifying  tube  are  by-passed  di- 
rectly to  their  own  tube  fila- 
ments by  1.  mfd.  condensers. 

There  is  a  total  of  five  of  these 
condensers  used  in  the  receiver, 

and  every  one  of  them  is  essen- 
tial to  insure  absolutely  perfect 

reproduction.  They  allow  the 
audio  currents  to  take  a  direct 

path  back  to  filament,  instead  of 
traveling  through  long  battery 

leads  and  high-resistance  bat- 
teries to  get  there.  This  feature 

is  generally  overlooked  by  circuit 

designers,  but  it  is  very  import- 
ant. 

These  by-pass  condensers  also 
have  another  function,  which  is 

to  prevent  much  of  the  "howl- 
ing" and  "singing"  often  en- 

countered when  the  loud  speaker 
is  placed  too  near  the  receiver. 
As  an  additional  precaution 

against  this,  Benjamin  spring- 
suspension  sockets  are  used,  so 
that  it  is  practically  impossible 

to  make  the  receiver  "sing"  by 
placing  the  loud  speaker  near  it. 

Use  Any   Power   Tube 

SEPARATE  B  and  C  leads  are 
provided  for  the  second  au- 
dio tube,  so  any  type  of  power 

may  be  used  in  the  position.  A 
UX  112  or  a  UX  171  tube  is  rec- 

ommended, though  any  of  the 
other  types  of  tube  may  be  used, 
depending  upon  the  voltages 
available  and  the  inclination  of 
the  owner. 

The  filament  circuits  of  the 

Henry-Lyford  are  entirely  auto- 
matic. There  are  no  rheostats 

in  the  receiver,  and  none  are  rec- 
ommended. All  of  the  tubes  are 

controlled  by  three  Amperites, 
and  the  last  tube  is  on  a  filament 
control  jack.  This  tube  is  not 
lighted  unless  it  is  actually  in 
use,  when  the  receiver  is  built 
according  to  these  specifications, 
so  that  a  saving  of  A  battery  is 
effected  when  only  four  tubes 
are  in  use.  Four  tubes  are  all 

that  are  generally  needed  for 
near-by  reception. 

Only  the  best  available  appara- 
tus is  specified  for  use  in  this 

receiver,  as  can  be  realized  by  a 
glance  at  the  list  of  parts  used. 
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The  Precise  condensers  used  for 

tuning  are  of  the  combination 

type — straight  frequency  line  for 
the  first  50  degrees,  and  straight 
wave-length  line  for  the  balance. 
This  gives  the  maximum  separa- 

tion and  ease  of  tuning  on  all 

wave-lengths,  which  is  an  im- 
provement on  condensers  purely 

of  either  type. 

The  plug-in  coils  are  wound  in 
the  most  approved  low-loss  man- 

ner, and  are  so  proportioned  that 
the  tuning  condenser  dials  run 
together  over  the  whole  tuning 
range  of  the  receiver.  G.  R. 
type  plugs  and  jacks  are  used, 
assuring  positive  contact  to  the 
coils.  Drilled  and  engraved  pan- 

els and  drilled  sub-panels,  with 
the  Benjamin  sockets  riveted  to 
them,  are  available  for  use  in 
building  this  receiver.  Bakelite 
is  specified  for  both  the  panel 
and  sub-panel. 

No  expense  has  been  spared  in 

the  engineering  of  the  Henry- 
Lyford  circuit,  or  in  the  layout 
of  the  finished  receiver.  It  was 
designed  to  be  the  ideal  set  for 
the  average  listener  who  wants 
a  good  receiver  which  he  can 
construct   for   himself. 

The  complete  list  of  parts  used 
in  the  receiver  here  described 
and  illustrated  are  shown  on  page 29. 

The  specified  parts  should  be 
used,  if  the  finished  receiver  is  de- 

sired as  perfect  as  possible.  The 
designers  of  the  receiver  have 
satisfied  themselves  that  they 
have  used  the  apparatus  most 
suitable  and  any  variation  from 
the  parts  recommended  may  give 
as  a  result  a  receiver  not  nearly 
as  good  as  it  should  be. 
There  will  undoubtedly  be 

some  constructors  who  will  wish 
to  build  one  of  these  receivers 
immediately.  For  their  benefit, 

we  are  giving  below  detailed  in- 
structions as  to  the  procedure  to 

be  followed  in  the  making  of  the 

Henry-Lyford.  We  will  assume 
that  the  builder  has  the  complete 
set  of  parts  before  him  and  is 
ready  to  start  assembling  the 
set. 

Mounting  the  Apparatus 

START   by  mounting  the  ten coil   jacks   as   shown   in  the 

picture   wiring   diagram.     After 
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that  mount  the  antenna  and 

ground  binding  posts,  placing  a 
lug  on  each  to  overlap  the  lugs 
on  coil  Jack  No.  1  and  2.  The 

binding  post  marked  "ANT" should  be  mounted  nearest  the 

end  of  the  sub-panel. 

Next  the  Benjamin  brackets 
should  be  mounted  with  the 

screws  that  are  in  the  small  en- 
velope supplied  with  each  pair  of 

brackets.  Refer  to  the  picture 
wiring  diagram  for  the  proper 
position  of  these  brackets  and  no 
trouble  will  be  had.  Now  mount 

the  single  supporting  post  in  the 
center  of  the  sub-panel  with  the 
long  screw  furnished.  Before 
the  audio  transformer  No.  2  is 
mounted,  put  in  the  mounting 
bolts  for  by-pass  condenser  No. 
5.  After  this  we  are  now  ready 
to  mount  transformer  No.  2, 
with  the  G  and  F  binding  posts 
nearest  the  front  panel.  Now 
mount  the  audio  transformer  No. 

1,  first  inserting  the  mounting 
bolts  for  by-pass  condenser  No. 
3.  This  transformer  is  also 
mounted  with  its  G  and  F  posts 

facing  the  front  panel. 

The  next  step  is  to  turn  the 
sub-panel  upside  down  so,  that 
we  may  mount  by-pass  condens- 

er No.  5.  The  proper  position 
for  it  is  between  the  four  bolts 

that  are  used  to  mount  the  au- 
dio frequency  transformer  No.  2. 

Next  to  condenser  No.  5  mount 

the  by-pass  condensers  No.  4  and 
No.  3  in  their  turn  by  means  of 

the  holes  drilled  for  that  pur- 
pose. The  Amperites  are  now 

mounted  in  their  proper  places 
as  shown  in  the  drawing  and 
also  in  the  photograph. 

By  turning  the  sub-panel  right 
side  up  again  we  will  be  ready 
to  mount  the  by-pass  condenser 
No.  2  in  the  mounting  holes 
drilled  behind  and  slightly  to  the 
right  of  tube  socket  No.  2.  Note 

that  the  position  of  the  connect- 
ing lugs  are  toward  the  back 

edge  of  the  sub-panel.  Now 
mount  by-pass  condenser  No.  1 
right  behind  and  slightly  to  the 
left  of  the  tube  socket  No.  1. 
We  have  now  finished  mounting 

the  instruments  on  the  sub- 
panel  with  the  one  exception  of 
the  radio  frequency  transformer 
which  will  not  be  mounted  until 
we  wire  the  set. 

Mount  all  of  the  instruments 
on  the  front  panel.  The  two 
large  variable  tuning  condensers 
are  mounted  with  the  screws  and 
collars  that  are  furnished  with 
each  condenser.  The  balance 

condenser  is  now  mounted  be- 
tween the  two  large  condensers 

in  the  single  hole  provided. 
Mount  this  condenser  so  that  the 
non  moving  plates  are  toward 
the   bottom   edge    of  the   panel. 

List  of  Parts. 

1    Bakelite  panel,  drilled  and  en- 

graved 7x24 
1    Bakelite       sub-panel,       drilled 

with     5    Benjamin     cushion 
sockets   mounted 

2    Precise    350    mmfd.    variable 
condensers,   type   845 

1    Precise     55     mmfd.     variable 
condenser,   type  940 

1    Centralab  modulator,  500,000 
ohms 

1    Carter  Imp  filament  switch 
1    Carter  No.  102a  jack 
1    Carter  No.   103  jack 
1    University    antenna    coupling 

transformer,  type  B-l 
1    University      radio      frequency 

transformer,  type  B-2 
1    University     tuned     radio     fre- 

quency    transformer,     type 
B-3 

2    Thordarson    audio     frequency 

transformers,  type  R-200 
5    Tobe       Deutschmann    1     mfd. 

fixed  condensers,  No.  201 

1    Micamold   .002   mfd.   perman- 
ent condenser 

1    Micamold   .001    mfd.   perman- 
ent condenser 

3   Amperites   No.    112 
10   Coil   mounting  jacks 

1    Pair    of     Benjamin     brackets, 

type  8629 
1    Bakelite  post 

2    Eby  binding  posts,  Ant.  Gnd. 
2   4"   Kurz  Kasch  dials 
1    Belden  7  wire  battery  cable 

1    Coil   of    Belden   hook-up   wire 
1    Complete   set   of   hardware. 

Now  mount  the  Centralab  mod- 
ulator in  the  hole  directly  below 

the  word  "Volume."  The  Car- 
ter switch  is  now  mounted  right 

below  the  Modulator  with  its 

binding  posts  parallel  with  the 
bottom  edge  of  the  panel.  The 
Minimum  jack  is  now  mounted 
which  is  the  Carter  No.  102a. 
The  Carter  No.  103  is  mounted 
in  the  remaining  Max.  hole. 
Mount    both    of   these    jacks    so 

that  the  metal  frames  are  to- 
ward the  bottom  of  the  panel 

as  shown  in  the  illustrations. 

The  next  and  final  step  in 
mounting  the  apparatus  is  to 
bolt  the  panel  to  the  brackets  on 

the  sub-panel  by  means  of  the 
machine  screws  furpisJ  3  with 
the  brackets. 

We  will  now  -/cart  wiring  the 
receiver.  Place  the  receiver  up- 

side down  in  front  of  you  with 

the  panel  away  from  you.  The 
sockets,  condensers,  Amperite 

mountings  and  jacks  are  num- 
bered for  ease  of  reference  in 

the  picture  wiring  diagram, 
which  shows  the  receiver  in  the 

position  which  you  have  placed 
it.  Frequent  references  to  this 
picture  wiring  diagram  and  to 

the  photographs  will  aid  in  mak- 
ing the  instructions  easy  to  fol- 

low. 

The  best  way  to  make  connec- 
tions is  to  solder  them.  Best  re- 
sults will  be  obtained  in  solder- 

ing by  using  a  good  grade  of 

soft  strip  solder  and  a  good  sol- 
dering paste  such  as  Nokorode. 

Use  the  soldering  paste  very 

sparingly  and  after  the  joint  is 
made  wipe  off  the  excess  with  a 
cloth  saturated  in  alcohol.  Rosin 
core  solder  may  be  used  if  you 

have  a  very  hot  iron.  When  us- 
ing rosin  core  solder,  however, 

make  sure  the  joints  are  actually 
soldered  and  not  insulated  by  a 
film  of  rosin. 

First  we  will  connect  the  posi- 
tive filament  terminals  of  the 

first  four  sockets  together.  This 
is  the  upper  right  hand  contact 
of  each  socket.  Also  connect 
this  wire  to  terminal  No.  3  of 
the  Max.  jack.  This  is  the  next 
terminal  to  the  top  of  the  jack, 
No.  4  being  the  top,  or  furthest 
away  from  the  metal  of  this 
jack.  Now  take  two  pieces  of 
wire  and  solder  a  lug  on  one 
end  of  each  of  them.  Take  the 
four  nuts  off  the  radio  frequency 
transformer  and  put  one  of  these 
lugs  over  the  G  post  and  one 
over  the  P  post.  Now  put  the 
transformer  posts  through  the 

holes  in  the  sub-panel  provided 
for  them,  as  shown  in  the  dia- 

gram, with  the  P  and  G  post 
toward  the  sockets.  Put  the 
nuts  back  on  the  posts  of  the 

(Please  turn  to  page  32) 
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transformer  from  the  top  side 
of  the  sub-panel.  These  are  all 
that  is  necessary  to  hold  it  in 
place.  The  wire  from  the  G 
post  of  the  transformer  is  sol- 

dered to  the  lower  left  hand 
terminal  of  tube  socket  No.  2. 
This  is  the  grid  terminal  of  the 
tube.  The  wire  from  the  P  post 
of  the  transformer  is  connected 
to  the  lower  right  hand  or  plate 
terminal  oi  abe  socket  No.  1 

rinues  on  to  the  rotary- 
Balancing  condens- 

er  X3. 

Now  connect  together  the 
three  left  hand  terminals  of  the 
Amperite  mountings  as  shown. 
Next  run  a  wire  through  the  sub- 
panel  over  the  left  hand  termin- 

al of  by-pass  condenser  No.  1 
and  solder  to  this  terminal.  Con- 

nect the  other  end  of  this  wire  to 
the  right  terminal  of  Amperite 
No.  1.  Run  another  wire  through 
the  sub-panel  over  the  right 
hand  terminal  of  by-pass  con- 

denser No.  2  and  solder  it  to 
this  terminal.  Now  join  this 
wire  to  the  wire  which  runs  from 

by-pass  condenser  No.  1  to  Am- 
perite No.  1.  Continue  it  on  to 

the  upper  left  hand  terminal  of 
tube  socket  No.  2  and  end  it  at 
the  corresponding  terminal  of 
tube  socket  No.  1.  These  are 

the  negative  filament  connec- 
tions of  the  tube  sockets. 

Now  solder  one  end  of  the 
.001  fixed  condenser  to  coil  jack 
5  by  bending  the  lug  of  the  jack 
up  and  over  the  terminal  of  the 
condenser.  The  other  end  of  this 
condenser  is  connected  to  the 

stator  plates  of  balancing  con- 
denser B.  This  can  be  done  most 

neatly  by  looping  the  wire  under 
the  wire  connected  to  the  upper 
right  hand  terminal  of  tube  soc- 

ket No.  2  and  then  straight  out 
to  the  balancing  condenser.  Next 
connect  a  wire  from  the  lower 
left  hand  terminal  of  tube  soc- 

ket No.  1,  then  to  coil  jack  6  and 
finally  to  the  stationary  plates  of 
antenna  condenser  A.  Now  con- 

nect a  wire  to  the  rotary  plates 
of  antenna  condenser  A  and  run 
it  to  coil  jacks  3  and  4.  Con- 

tinue this  wire  under  the  radio 
frequency  transformer  to  coil 
jack  7  and  end  it  by  connecting 
it  to  the  rotary  plates  of  detector 
condenser  D. 

Next  run  a  wire  from  the  low- 

er right  hand  or  P  terminal  of 
tube  socket  No.  2  to  coil  jack  9. 
Now  run  a  wire  through  the  hole 
in  the  sub-panel  over  the  left 
hand  terminal  of  by-pass  con- 

denser No.  2.  Solder  it  to  the 
terminal  and  also  to  a  soldering 
terminal  under  the  nut  on  the 
F  post  of  the  radio  frequency 
transformer,  as  is  shown.  Solder 
the  other  end  of  this  wire  to  coil 
jack  7.  Now  solder  the  end  of 
a  wire  to  the  left  hand  terminal 

of  by-pass  condenser  No.  3.  Run 
it  over  to  the  right  terminal  of 
Amperite  No.  2,  and  continue  it 
to  the  upper  left  hand  terminal 
of  tube  socket  No.  3  and  the 
same  terminal  of  tube  socket  No. 
4.  Connect  the  right  terminal  of 
by-pass  condenser  No.  4  and  the 
left  hand  terminal  of  by-pass 
condenser  No.  5  together  and 
run  this  wire  to  the  upper  left 
hand  terminal  of  tube  socket  No. 
5,  which  is  the  negative  filament. 
Now  run  this  wire  over  to  the 
right  hand  terminal  of  Amperite 
No.  3. 

Connect  a  wire  to  the  station- 
ary plates  of  detector  condenser 

D  and  then  solder  it  to  the  lower 
left  hand  terminal  of  tube  socket 
No.  3  and  also  to  coil  jack  8. 
Now  run  a  wire  from  the  P  post 
of  audio  frequency  transformer 
No.  1  to  the  lower  right  terminal 
of  tube  socket  No.  3.  Run  a  wire 

from  the  G  post  of  this  trans- 
former to  the  lower  left  terminal 

of  tube  socket  No.  4,  and  also 
connect  it  to  the  No.  1  terminal 
of  the  Modulator,  or  Volume 
control,  as  is  shown. 

From  the  F  post  of  audio  fre- 
quency transformer  No.  1  run  a 

wire  to  terminal  No.  2  of  the  Mod- 
ulator. Connect  another  wire  to 

this  one  and  run  it  to  the  right 
hand  terminal  of  by-pass  con- 

denser No.  3.  Run  the  next  wire 
from  the  G  post  of  audio  fre- 

quency transformer  No.  2  to  the 
grid  terminal  of  tube  socket  No. 
5  which  is  the  lower  left  hand 
terminal.  Connect  the  F  term- 

inal of  this  transformer  to  the 
right  hand  terminal  of  by-pass 
condenser  No.  5.  Now  place  the 
.002  by-pass  condenser  between 
tube  sockets  No.  3  and  No.  4  as 
shown.  Connect  one  terminal  of 
it  to  the  lower  right  hand  ter- 

minal of  tube  socket  No.3  and  the 
other  terminal  of  it  to  the  upper 
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left  hand  terminal  of  tube  socket 
No.  4.  These  connections  are  all 
that  are  needed  to  hold  this  con- 

denser in  place. 

The  next  thing  to  do  is  to  sol- 
der a  wire  to  the  No.  1  contact 

on  the  Min.  jack,  which  is  the 
contact  nearest  the  jack  frame. 
Solder  the  other  end  of  this  wire 
to  coil  jack  10.  Connect  the  No. 
3  or  top  terminal  of  this  jack  to 
the  lower  right  hand  terminal  of 
tube  socket  No.  4  which  is  the 
P  terminal  of  this  socket.  The 
No.  2  or  middle  terminal  of  this 
Min.  jack  should  now  be  con- 

nected to  the  P  post  of  the  audio 
frequency  transformer  No.  2. 
The  terminal  nearest  the 

frame  of  the  Max.  jack,  terminal 
No.  1,  should  now  be  connected 
to  the  left  hand  terminal  of  by- 

pass condenser  No.  4.  Terminal 
No.  4  of  this  jack  which  is  the 
terminal  furthest  from  the  jack 
frame  should  now  be  connected 
to  the  upper  right  terminal  of 
tube  socket  No.  5,  which  is  the 
positive  filament  of  this  socket. 
Terminal  No.  2  of  this  jack  is 
now  connected  to  the  lower  right 
hand  terminal  of  tube  socket  No. 
5,  which  is  the  P  terminal. 

Solder  a  wire  to  a  lug  under  a 
nut  on  the  B  post  of  the  radio 
frequency  transformer,  then  to 
the  right  hand  terminal  of  by- 

pass condenser  No.  1.  Run  this 
wire  through  the  adjacent  hole 
in  the  sub-panel.  Run  the 
other  end  of  this  wire  through 
the  hole  in  the  sub-panel  over 
the  B  post  of  audio  frequency 
transformer  No.  2  and  connect  it 
to  this  post.  At  the  same  time 
run  a  wire  from  this  wire  to  coil 
jack  10  as  shown  in  the  diagram. 

Connect  the  upper  right  hand 
terminal  of  tube  socket  No.  4  to 
one  terminal  of  the  filament 

switch.  Now  solder  the  lugs  un- 
der the  antenna  and  ground 

binding  posts  to  coil  jack  1  and 
2.  The  wiring  of  the  receiver  is 
now  completed,  and  we  are 
ready  to  connect  on  the  battery 
cable.  The  yellow  wire  of  this 
cable  is  connected  to  the  termin- 

al of  the  filament  switch  which 

has  not  been  previously  connect- 
ed to.  The  yellow  and  black 

wire  should  now  be  connected  to 
the  left  hand  terminal  of  Am- 

perite No.  13.  The  maroon  and 
(Please  turn  to  page  65) 
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How  to  Use  a  Power  Tube  in 
Your  Present  Set 

UP  until  this  year,  a  prolific source  of  distortion  in 
practically  all  sets  was  the 

overloading  of  the  last  audio 
tube.  This  was  due  to  the  tre- 

mendous power  which  this  tube 
was  forced  to  handle  in  com- 

parison to  the  other  tubes,  al- 
though it  possessed  no  greater 

power  handling  capacity.  To 
illustrate  this  great  power  in- 

crease, let  us  get  down  to  fig- 
ures for  a  moment.  For  our  ex- 

ample, we  shall  take  the  ordin- 
ary five  tube  tuned  radio  fre- 

quency set.  Let  us  say  that  each 
stage  of  radio  frequency  gives 
us  an  amplification  factor  of 
eight;  the  detector  being  con- 

sidered as  absolutely  non-regen- 
erative, hence  contributing  no 

amplification,  but  acting  merely 
as  a  rectifier  (this  is  almost 
never  the  case,  but  I  am  at- 

tempting to  give  very  conserva- 
tive figures)  ;  while  the  audio 

amplifier  will  be  considered  as 
having  the  lower  than  average 
amplification  factor  of  forty  per 
stage.  The  total  amplification 
of  our  set  is  then  eight  times 
eight  times  forty  times  forty  or 
one  hundred  and  two  thousand, 
four  hundred  (8x8x40x40  or 
102,400).  Just  imagine  it;— 
the  power  handled  in  the  plate 
circuit  of  the  last  audio  fre- 

quency tube  is  then  just  one 
hundred  and  two  thousand,  four 
hundred  (102,  U00)  times  as 
great  as  the  power  in  the  grid 
circuit  of  the  first  radio  fre- 

quency tube,  and  sixteen  thou- 
sand, eight  hundred  (16,800) 

times  as  great  as  the  power 
handled  in  the  plate  circuit  of 
this  tube !  In  six  and  eight  tube 
sets,  the  first  of  the  above  fig- 

ures runs  into  the  millions,  but 
the  difference  in  power  handled 
is  astounding  even  in  the  five 
tube  sets. 

Formerly  several  schemes 
were  employed  by  the  up-to- 
date  experimenters  to  obviate 
this  difficulty,   but  these  meth- 

By  H.  MELCHIOR  BISHOP 

ods  were  rarely,  if  at  all,  incor- 
porated in  commercial  sets,  due 

chiefly  to  their  greater  cost  and 
complication.  One  method,  per-, 
haps  the  simplest  and  cheapest, 
is  to  use  two  tubes  in  parallel  in 
the  last  audio  frequency  stage. 
This  arrangement  is  very  effec- 

tive and  thoroughly  satisfactory 
if  the  two  tubes  which  are  par- 

alleled are  perfectly  matched, 
and  herein  lies  the  difficulty. 
Another  scheme  is  to  use  a  stage 
of  push  pull  power  amplifica- 

tion, but  as  this  necessitates  the 
doubling  of  practically  all 
equipment  in  the  last  audio 
stage ;  i.  e.  two  transformers, 
two  sockets,  two  tubes;  and  as 
it    draws    a    very    considerable 

"B"  battery  current, 

a  very  expensive  mann 
taining  the  desi  s,  and 
has  for  this  reason  not 
used  as  extensively  as  would  at 
first  be  expected.  Tube  match- 

ing, although  fairly  critical,  is 
not  a  prohibitive  matter  in  this 
case. 

Power  Tube  Solves  Trouble 

WITH  the  advent  of  the  pow- er tube,  a  satisfactory  and 
economical  method  of  elimin- 

ating overloading  of  the  last 
audio  frequency  tube  has  at  last 
been  found.  It  is  true  that  power 
tubes  have  been  on  the  market 
for  years,  but  they  were  hard 
to    obtain,    were    prohibitive   in 

SlyH'i'i'iti'h /vWe  ^3. 

|'|l|i|l|^|l|l^|l|l|l|l|l|l|l|l|l|l|   ■  c  «_,,  +c-s< 
-foe  *-'3fS 



34 RADIO  AGE  for  November,  1926 The  Magazine  of  the  Hour 

price,  and  drew  a  very  heavy 
filament  current,  often  as  much 
as  two  amperes. 
The  new  tubes  use  only 

double  the  filament  current  of 
the  ordinary  type  of  tube,  hence 
do  not  cause  a  seriously  in- 

creased urain  on  the  "A"  bat- 
since  only  one  is  used. 

Aiorv  for  the  same  reason,  they 

ca'n  ,.  ̂ rally  be  satisfactorily 
ham  ;»-  T  the  standard  rheo- 

stats o  ̂  ne  set.  The  only  ob- stacle to  their  use  is  the  fact 

that  they  require  higher  "B" 
and  "C"  voltages  than  the 
standard,  and  this  makes  im- 

perative either  the  use  of  an 
adaptor  or  else  some  rewiring  in 
the  last  stage.  When  the  wir- 

ing is  inaccessible,  as  in  a  sealed 
type  of  set,  the  adaptor  will  be 
found  satisfactory.  It  is  not 
necessary  to  go  into  the  use  of 
an  UX  adaptor  here,  though,  as 
complete  instructions  are  pack- 

ed in  the   carton  of  each   one. 

Table  Showing  Battery  Requirements  of  UX  and  CX  type  Power 
Tubes  Compared  With  Standard  Tubes. 

(UV  or  UX  201A) 5 0.25 22  %    to  90 -4y2    at  90  volts  B 

(C  or  CX  301A) 
UX  112   or  CX  212 5 0.50 135 

_9 

(UV      or  UX  199) 3 0.06 22  y2   to   90 -4%   at  90  volts  B 

(C  or  CX  299) 
UX  120   or  CX  220 8 0.12 135 

-22  y2 

Should  the  wiring  of  the  set  be 
easily  reachable,  however,  the 
best  method  is  to  rewire  the  last 
stage  where  necessary,  as  it  is 
easy  to  do,  involving  the  chang- 

ing of  only  two  or  three  wires, 
and  precludes  any  possibility  of 
loose  connections,  with  their 
consequent  noises  and  ineffi- ciency. 

Accompanying  this  article  are 
four  sketches,  schematic  dia- 

grams of  four  variations  of  the 
fundamental  transformer  coupled 
audio  frequency  amplifier.  Fig- 

ure No.  1  shows  the  simplest 

type  of  two  stage  audio  ampli- 
fier, in  which  no  "C"  battery  is 

f.yure. 
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used,  the  grid  returns  being 
connected  directly  to  the  nega- 

tive side  of  the  "A"  battery,  the 
only  negative  grid  bias  avail- 

able being  the  voltage  drop 
across  the  rheostat,  which  is 
connected  in  the  negative  fila- 

ment lead.  This  type  of  ampli- 
fier was  formerly  used  in  all 

sets,  and  is  still  used  in  some  of 
the  cheaper  ones,  but  due  to  its 

very  extravagant  use  of  "B"  bat- tery current,  as  well  as  to  its 
tendency  to  harshness  of  tone, 
it  has  been  largely  superseded 
by  the  type  of  amplifier  circuit 
shown  in  Figure  No.  2,  which 

employs  a  small  "C"  battery, 
usually  of  four  and  one  half 
volts,  to  obtain  adequate  grid 

biasing.  The  drain  on  the  "B" battery  with  this  amplifier  is 
only  about  one  third  as  great  as 

that  experienced  with  the  am- 
plifier shown  in  Figure  No.  1, 

yet  it  is  superior  in  tone  and 
undistorted  volume. 

Figure  No.  3  shows  the  same 
circuit  as  does  Figure  No.  1, 
with  the  last  stage  tube  replaced 
by  one  of  the  new  UX  or  CX 
type  power  tubes.  This  circuit 
is  not  recommended,  as  the  tube 
in  the  first  stage  has  insufficient 
grid  bias  and  hence  draws  ex- 

cessive "B"  battery  current.  For 
this  reason,  if  one  has  the  type 
of  amplifier  shown  in  Figure  No. 

1,  it  is  very  advantageous  to  re- 
wire the  first  stage  for  the  use 

of  a  "C"  battery  at  the  same 
time  one  rewires  the  last  stage 
for  the  use  of  a  power  tube,  this 

procedure  involving  the  chang- 
ing of  only  one  more  wire.  Fig- 
ure No.  4  shows  this  completely 

rewired  circuit,  which  is  really 
that  of  Figure  No.  2  with  the 
last  stage  adapted  for  the  use  of 
UX  or  CX  power  tubes. 

Few  Changes  Necessary 

A  PERUSAL    of    the    above four  circuits  will  show  that 
the  only  changes  necessary  to 

(Please  turn  to  page  56) 
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Field 

Intensity 

Measuring 
Instruments By 

S.  R.  Winters 

WHEN  upwa
rd  of  400 

broadcasting  stations  are 
using  variable  amounts 

of  electric  energy — ranging 
from  50  watts  to  50,000  watts 

— there  is  not  only  an  oppor- 
tunity for  service  but  an  exi- 
gency or  real  demand  for  a 

portable  receiving  outfit  for 
measuring  the  field  strength  of 
transmitting  stations. 

Several  laboratory  units  of 
this  kind  have  been  designed 
and  put  to  use  but  it  seems  that 
the  Bell  Telephone  Laboratories 
is  the  first  radio  research  or- 

ganization to  meet  the  needs 
for  portable  equipment,  ap- 

paratus that  is  fairly  compact 
and  sufficiently  rugged  to  with- 

stand usage  afield.  Further- 
more, it  operates  over  the  band 

of  wave  lengths  occupied  by 
the  broadcasting  stations — from 
250. to  500  meters. 

The  present  model  of  this 
portable  radio  receiving  outfit 
is  a  product  of  evolution — the 
result  of  modifications  and  im- 

provements in  which  earlier 
models  have  been  discarded. 
The  super-heterodyne  circuit  is 
employed.  This  equipment, 
both  as  a  means  of  facilitating 
transportation  afield  and  as  a 
logical  division,  resolves  itself 
into  two  units — the  oscillator 
unit  and  the  input  unit,  each 
contained  in  metal  boxes.  The 
oscillator  unit  is  shielded,  and 
a  special  container  is  provided 
for  the  power  supply,  which 
consists  of  dry-cell  batteries. 
The  difficulty  experienced 

with  earlier  designs  of  portable 

Latest  design  of  a  field   intensity   set   as   prepared    by    the    Bell   Telephone 
Laboratories  and  described   by    Mr.    Winters  in   the   accompanying   article 

receiving  sets  for  measuring  the 
field  strengths  of  broadcasting 
stations  was  the  variations  in 
resistances  of  the  loop  or  coil 
antenna  when  exposing  the 
equipment  to  unfavorable 
weather  conditions  in  service 

afield.  It  was,  therefore,  neces- 
sary to  measure  this  resistance 

frequently  each  day,  a  task  at 
once  troublesome  and  time- 
consuming.  The  recent  design, 
however,  is  said  to  overcome 
this  obstacle,  a  method  having 
been  devised  whereby  frequent 
calibrations  of  the  loop  an- 

tenna are  obviated.  The  num- 
ber of  turns  of  wire  and  the 

shape  of  the  loop  antenna  are 
not  arbitrarily  specified,  but  it 
is  necessary  to  know  the  dis- 

tributed capacity,  the  induc- 
tance, and  resistance  values  of 

such    a   pick-up   system. 

Describes  Apparatus 

AXEL  G.  JENSEN  of  the  Bell 
Telephone  Laboratories  de- 

scribes somewhat  in  detail  this 
new  apparatus  and  indicates  its 

true  operating  conditions:  "The 
receiving  set  unit,"  he  points 
out,  "is  a  double  detection  set 
provided  with  a  sensitive  meter 
in  the  plate  circuit  of  the  low- 
frequency  detector  and  the  first 
part  of  a  measurement  con- 

sists in  tuning  in  the  signal  to 
be  measured  and  adjusting  the 
gain  of  the  receiving  set  so  as 
to  obtain  a  suitable  signal  read- 

ing on  the  detector  meter- 
Next,  the  local  signal  oscillator 
is  started  and  adjusted  to  the 
same  frequency  as  that  of  the 
signal  by  zero  beating,  after 
which  the  loop  is  cut  out  of 
the  circuit  and  the  input  shunt 
adjusted  so  as  to  give  the  same 
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meter  deflection  as  before, 

which  means  that  the  local  sig- 
nal voltage  impressed  upon  the 

grid  of  the  high  frequency  de- 
tector is  the  same  as  the  volt- 

age across  half  the  loop  due 
to  the  signal.  This  voltage  is 
equal  to  the  voltage  across  the 
entire  non-inductive  input 
shunt,  as  measured  by  a  tube 
voltmeter,  multiplied  by  the 

step-down  ratio  of  the  shunt ; 
and  by  dividing  this  voltage  by 

half  the  step-up  ratio  of  the 
loop  we  obtain  the  voltage  in- 

duced in  the  loop  by  the  sig- 
nal. 

"The  step-up  ratio  is  given 
by  the  ratio  of  (1)  L  over  R, 
in  which  L  is  the  inductance 
and  R  the  resistance  of  the 

loop.  This  ratio  is  thus  a  meas- 
ure of  the  resonance  effect  of 

the  loop,  giving  the  voltage  E 
across  the  loop  at  resonance 

as  (1)  L-R  times  the  voltage 
E  induced  in  the  loop.  This 
loop  voltage  e  gives  the  field 

strength  on  division  by  the  ef- 
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function  of  its  geometrical  pro- 
portions and  the  frequency,  and 

may  be  determined  once  for  all. 
The  calibration  of  the  tube  volt- 

meter will  stay  constant  for  a 

considerable  time,  but  the  de- 
termination of  the  loop  step- 

up  is  inconvenient,  especially  in 
a  set  intended  for  field  use. 

In  order  to  find  the  loop  step- 
up  it  is  necessary  to  determine 
the  distributed  capacity  and 
the  inductance-  of  the  loop,  and 
the  resistance  of  the  loop  as  a 
function  of  the  frequency. 

"The  potentiometer  shown  in 
the  diagram  directly  under  the 
plate  current  meter  is  used  for 
balancing  out  the  initial  plate 
current  of  the  low  frequency 

detector,  in  order  that  the  en- 
tire scale  of  the  meter  may  be 

made  useful  for  indicating  the 
increase  in  current  due  to  a 

signal  impressed  upon  the  grid 
of  the  detector  tube. 

"The  power  supply  for  the 
filament  and  plate  circuits  of 

the  receiving  set  is  a  dry-cell 
combination  contained  in  a  spe- 

cial battery  box.  It  is  seen  also 

that  the  loop  is  made  with  flex- 
ible wire  and  is  collapsible  in 

order  to  facilitate  transporta- 
tion. 

fective  height  of  the  loop.    The         "A    patch-cord    is    used    for 
effective  height  of  the  loop  is  a    connecting  the  middle  terminals 

LOCAL    SIGNAL    OSC.  i\PuT    BOX 

Schematic  circuit  of  the  field  intensity   measurement   set   developed  by   the 
Bell  Laboratories 
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Rear  view  of  the  receiving  unit  included  in  the  field  intensity  set. 

of  the  loop  to  the  terminals  on 
the  input  box,  thereby  closing 
the  loop  circuit  through  a 
known  resistance  of  normally 
one  ohm.  This  resistance  is  lo- 

cated in  the  input  box. 

"During  an  actual  measure- 
ment the  hole  in  the  box  show- 

ing the  oscillator  unit  is  tightly 
closed  by  a  metal  cover,  ground 
to  fit,  thus  completely  closing 
an  outer  metal  box  formed  by 
a  heavy  copper  lining  on  the 
inside  of  the  compartment  con- 

taining the  oscillator  box.  The 
leads  from  the  input  unit  to 
the  oscillator  unit  are  enclosed 

in  a  heavy  copper  unit  connect- 
ing the  input  box  to  the  two 

terminals  shown  on  the  oscilla- 
tor panel.  The  inner  oscillator 

box  is  mounted  insulated  in  the 
outer  box  and  is  connected  to 

this  only  at  one  point,  namely, 
through  one  of  the  two  leads 
connecting  the  input  unit  and 
the    oscillator    unit,    this    lead 

forming  a  direct  connection 
from  the  inner  oscillator  box  to 
the  input  box  and  thus,  through 

the  copper  tube,  back  to  the 
outer  oscillator  box. 

"This  double  shielding  of  the 
oscillator  unit  is  absolutely  es- 

sential in  order  to  avoid  any 

direct  (pick-up)  from  the  local 
signal  oscillator  by  the  loop. 
Without  careful  shielding  this 

(pick-up)  voltage  may  easily  be 
larger  than  the  voltage  to  be 
measured,  thus  making  the 
measurements  worthless.  The 

oscillator  coil  is,  of  course,  also 
wound  in  toroidal  form  in  order 
to  make  its  external  field  as 

small  as  possible,  and  the 

power  supply  for  the  oscilla- 
tor consists  of  dry  cells  con- 

tained in  the  oscillator  box  it- 
self, since  any  outside  battery 

connections  would  increase  the 

(pick-up)   considerably. 

Obtaining  Measurement 

(.(,  K  FIELD  strength  measure- 
J\  ment  may  be  obtained  as 

follows:  First,  the  signal  is 
tuned  in  on  the  receiving  set 

and  the  gain  of  the  set  is  ad- 
justed so  as  to  give  a  suitable 

reading  on  the  detector  meter; 
next,  the  local  signal  oscillator 
is  started  and  by  zero  beating 
tuned  to  the  same  frequency 
as  that  of  the  signal.  Care 
should  be  taken  here  to  make 

sure  that  the  local  signal  os- 
cillator is  not  zero  beating  with 

some  stray  signal  or  with  the 
heating  oscillator,  and  it  is 
found  convenient  in  this  con- 

nection to  watch  the  detector 

meter  while  adjusting  the  fre- 
quency of  the  local  oscillator. 

When  the  beat  note  between 

the  oscillator  at  the  signal  be- 
comes very  low;  that  is,  below 

audibility,  the  needle  on  the 
meter  will  start  moving  up  and 

(Please   turn  to  page  63) 
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Radio  Age  Adapts  World's  Record 
Super  To  Storage  Battery  Use 

Two  Filter  Stages  Give 
High  Degree  of  Selectivity 

MANY  of  our  reader
s  will 

l  reports  of  the  ex- 
cellent long  distance  re- 

ception last  year  by  a  Chicago 
experimenter,  E.  H.  Scott,  using 
a  home  built  superheterodyne. 

Stations  6,000  to  8,000  miles 
distant  were  brought  in  consist- 

ently, and  during  a  period  of 
three  months  four  world's  rec- 

ords were  established  for  long 
distance  reception. 
New  Zealand  was  the  scene 

of  this  fine  work  by  Mr.  Scott 
who  was  on  a  vacation  at  Tas- 
man.  The  set  showed  results 
soon  after  it  was  built,  having 
been  completed  shortly  before 
the  first  International  tests  and 
one  of  the  first  stations  brought 
in  was  2LO  London  with  loud 
speaker  volume  sufficient  for 
the .  radio  editor  of  a  leading 

Chicago  newspaper  to  hear  dis- 
tinctly over  the  telephone.  This 

was  a  good  start  and  was  so  en- 
couraging that  before  leaving 

Chicago  for  New  Zealand  Mr. 
Scott  arranged  with  stations 
WGN  and  WQJ  to  broadcast  a 
special  test  program  between 
the  hours  of  1  and  4  a.  m. 

WGN'S  program  was  trans- 
mitted on  January  29.  It  was 

first  picked  up  at  7  p.  m.  just 
shortly  after  dusk  in  New  Zea- 

land and  about  2  a.  m.  in  Chi- 
cago. It  was  logged  for  nearly 

an  hour  and  a  half.  A  cable- 
gram was  sent  the  following 

morning  to  WGN  giving  a  num- 
ber of  the  items  heard.  WQJ 

transmitted  their  program  on 
February  19  and  this  was 
logged  for  over  two  hours  and 
a  cablegram  sent  the  Rainbo 
Gardens  quoting  the  highlights 
in  the  program. 

Duplicate  Made 

RESULTS  were  so  good  that 
it  was  feared  this  was  the  re- 
sult of  a  freak  set.  To  see 

whether  this  was  the  case  or  not, 
a  cable  was  dispatched  ordering 
a  duplicate  set  of  parts.  On 
their  arrival  another  set  was 
built  which  in  performance  du- 

plicated the  feats  of  the  first 
one.  This  receiver  is  still  in  use 
in  New  Zealand. 

All  of  the  stations  received 
did  not  use  high  power.  KNX 
at  Hollywood  was  picked  up  on 
20  different  nights  and  at  this 

time  was  using  only  500  watts. 
Airline  distance  between  Holly- 

wood and  New  Zealand  is  6,000 
miles.  When  Mr.  Scott  returned 
to  the  United  States  he  visited 
the  KNX  studio  and  astonished 

the  director  with  his  log  of  con- 
sistent reception  of  that  station. 

To  further  clinch  the  argument 

a  special  program  was  ar- 
ranged, a  cablegram  was  sent 

notifying  Mr.  Tucker  in  New 
Zealand  (who  has  the  duplicate 
receiver)  of  this  fact,  and  the 
following  day  a  cablegram  was 
received  giving  the  gist  of  the 

special  broadcast.  This  accom- 
plishment was  detailed  in  the 

Los  Angeles  Express. 

Standard   Parts  Used 

PARTS  used  in  the  receiver were  all  standard  and  can  be 
secured  from  any  reliable  radio 
dealer.  Owing  to  the  fact  there 
was  no  electricity  available  at 
the  Tasman  location  in  New 
Zealand,  it  was  necessary  the 
super  make  use  of  the  dry  cell 
tubes.  That  receiver  had  9 

tubes,  the  last  audio  stage  hav- 
ing two  199's  in  parallel. 

Radio    Age's    laboratory    has 

Top  view  of  the  Radio  Age  laboratory  model  World's  Record  Super  8  showing  all  parts  wired  in  place  in  accordance  with 
the  schematic  circuit  shown  on  page  40 
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Rear  view  of  the  completed  receiver  as  adapted  for  storage  battery  tube  use.      Tube  sockets  are  mounted  on  an 
elevated  strip  so  the  long  wave  transformer  leads  to  sockets  will  be  but  an  inch  in  length 

now  adapted  the  receiver  for 
use  with  201-A  tubes  and  by  us- 

ing either  a  112  or  171  in  the 
last  stage  the  necessity  of  using 
two  tubes  in  this  position  has 
been  eliminated. 

One  of  the  principal  features 
of  the  Radio  Age  model  of  the 

World's  Record  Super  8  is  the 
fact  two  filter  stages  are  used 
to  maintain  a  high  degree  of 
selectivity  which  today  is  im- 

perative on  account  of  the  con- 
gestion in  the  broadcast  band 

To  get  best  results  these  long 
wave  transformers  and  the  fil- 

ters must  be  perfectly  matched. 
The  Selectone  transformers  used 
are  a  laboratory  product  and 
are  matched  to  within  one  turn 
before  being  sealed  in  the  case. 

By  means  of  the  schematic  cir- 
cuit and  the  various  pictures  of 

the  superheterodyne  shown  in 
this  article  anyone  may  with  fa- 

cility    duplicate     this     receiver. 
A  small  RF  choke  coil  is  shown 

between  the  plus  B  connection  of 
the  first  long  wave  transformer 
and  the  plate  section  of  the  oscil- 

lator inductance.  The  oscillator 
filament  circuit  has  been  ar- 

ranged with  an  Amperite  instead 
of  being  on  a  separate  rheostat  or 
attached  to  other  filament  lines. 
The  RF  choke  is  not  shown  in  the 

picture,  having  been  added  dur- 
ing the  tests. 

Across  the  plate  circuit  of  the 
next  to  the  last  long  wave  trans- 

former is  shown  a  variable  resist- 
ance. If  desired  this  may  be  re- 
moved from  that  position  and 

placed  across  the  secondary  of 
either  the  first  or  second  audio 
transformers  and  there  used  as  a 
volume  control. 

While  the  first  and  second  de- 
tectors are  shown  together  on  a 

single    rheostat    marked    No.    1, 

this  may  be  altered  and  a  112 
Amperite  used  instead,  since  on 
tests  it  was  found  that  little  gain 
was  found  in  a  variable  element 
in  this  filament  circuit. 

Thus  with  the  oscillator,  both 
detectors,  and  both  audio  stages 
on  fixed  filament  resistors,  only 
two  controls  are  left  for  manipu- 

lation. The  first  is  the  rheostat 
No.  2  which  has  the  filaments  of 

three  intermediates,  and  the  sec- 
ond is  the  volume  control  resistor 

across  the  plate  circuit  of  one  of 
the  intermediate  stages  (or  across 
an  audio  secondary). 

The  midget  condenser  which 
permits  the  introduction  of  a 
small  amount  of  regeneration  in 
the  loop  circuit  is  not  a  variable 
control,  since  when  once  set,  it 
remains  in  one  position  without 
further  change. 

Tuning  is  accomplished  with 
the  loop  dial  on  the  right  and  the 

This  shows  the  front  panel  view  of  the  World's  Record  Super  8  as  modified  by  Radio  Age 
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oscillator  dial  on  the  left.  Volume 

control  is  by  the  rheostat  in  the 
intermediate  stages. 

The  receiver  was  modified  for 
use  in  congested  areas  with  the 
thought  in  mind  that  residents 

jested  neighborhoods 
:  still  appreciate  its  extreme 

selectivity  without  any  sacrifice 
in  tone  quality. 

In  Chicago  where  two  dozen  or 
ffi-  2  radio  stations  have  listeners 

practically  hemmed  in,  this  type 
of  receiver  should  be  particularly 

appealing.  Ten  kilocycle  separ- 
ation between  stations  which 

have  long  been  considered  dis- 
puted ones,  is  quite  easy  and  no 

trace  remains  of  the  undesired 
signals. 

Operation  of  the  receiver  was 
tried  in  two  locations.  First  in 

the  center  of  the  city  surrounded 
by  tall  buildings  where  excellent 
results  were  secured  considering 
the  shielding  effect.  The  other 
test  was  made  out  in  a  suburb  of 

the  city.  In  both  places  fine  se- 
lectivity was  obtained,  it  being 

apparent  that  in  the  heart  of  the 
city  a  much  broader  receiver 
might  be  used  whereas  in  the 

suburb  greater  selectivity  was  re- 
quired. This  appeared  to  be  due 

to  the  fact  radio  waves  in  the  city 

proper  were  subjected  to  exces- 
sive absorption  whereas  in  the 

open  areas,  full  value  of  emitted 
energy  is  unloosed. 
For  example  KDKA  comes 

through  clean  and  sharp  without 

any  interference  from  WGN  be- 
low or  WGES  above  that  channel. 

Three  stations  between  WJAZ 

and  WGES  (WSMB-KOA-WSAI) 

List  of  Parts 

1    Bakelite  panel  7x26x3-16 
1    Wood  baseboard  8^x25 
1    Piece    Bakelite    16x2x3-16 
1    Piece  Bakelite  6x2x3-16 
3    Pieces  Bakelite  3x2x3-16 
7    Small  angle  brackets,   %    inch 
2    Remler      .0005      mfd      variable 
1    Hammarlund      Midget      .00004 

mfd  condenser 
3    Sangamo    1    mfd   bypass 
1    Sangamo    .006    mfd    bypass 
8    Benjamin  cushion  sockets 

1    Amperite  type  201 -A 
1    Amperite   type   112 

2    Yaxley  6  ohm  rheostats 
1    Centralab       variable       resistor 
2      Selectone      RF      transformers 

type   R400 2    Selectone       RF       transformers 

type  R410 1    Single  circuit  filament  jack 

1    Jewell     double     reading     volt- 

meter 7 U -0-1 50 
1    Thordarson    audio    3}j}-l 
1    Thordarson  audio  2-1 
1    Yaxley   plug 

1    Thor  coupling   unit   No.   460 
3    X-L  Pushposts 
2    National  vernier  dials 

come  in  without  the  slightest  dif- 
ficulty of  an  overhang  from  eith- 

er WGES  below  them  or  WJAZ 
above  them.  The  same  applies  to 

KTNT  being  received  without  in- 
terference from  WJAZ. 

A  little  higher  on  the  band 
WDA.F  at  Kansas  City  is  brought 
in  without  a  trace  of  WEBH,  and 
above  the  latter  station,  KTHS 
may  be  held  during  their  entire 

program  without  a  break-over 
from  Edgewater.  WGY,  WTAM, 
WOAI,  who  lie  between  WEBH 
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and  WHT  may  be  separated easily. 

Against  WQJ-WMAQ  the  Ra- 
dio Corporation  Station  WJZ 

comes  through  with  excellent  vol- 
ume and  no  hangover  from  the 

adjoining  local  station.  KFNF, 
KFI,  WRC,  WBAP  all  come  in 
nicely  between  WQJ  below  and 
WCFL  above.  WHO  is  copied 
solid  for  over  an  hour  without 

any  disturbance  from  KYW. 
As  is  customary  with  any  re- 

ceiver using  a  loop,  full  advan- 
tage should  be  taken  of  its  direc- 

tional effects.  In  many  cases  a 
slight  change  in  the  position  of 
the  loop  will  mean  the  difference 
between  an  audible  and  inaudible 

signal.  It  is  especially  of  ad- 
vantage when  the  receiver  is  used 

very  near  the  site  of  a  broadcast- 
ing station. 

Operation  with  both  A  and  B 
eliminators  is  possible  this  re- 

ceiver having  been  tested  with 
the  new  Andrews-Hammond 
Abox  filter  (described  elsewhere 
in  this  issue)  and  a  Majestic  B 

supply  unit.  It  may  also  be 
adapted  to  dry  cell  operation  but 
frankly  we  do  not  recommend 
such  a  plan  since  the  smaller 

tubes  cannot  be  expected  to  deliv- 
er the  quality  nor  volume  avail- 

able with  the  storage  battery  type 
of  vacuum  tubes. 

We  shall  be  glad  to  have  the 
benefit  of  the  experience  of  our 
readers  with  this  type  of  receiver. 
An  indication  of  interest  on  the 

reader's  part  will  enable  us  to 
have  further  data  on  super  heter- 

odynes with  full  constructional 
details. 
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By  following  the  wiring  shown  in  this  schematic  circuit  anyone  may  duplicate  the  receiver  described 
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'T'HE  material  appearing  under  the  title  "Pickups  and  Hookups  by  Our  Readers"  in  RADIO  AGE,  is contributed  by  our  readers.  It  is  a  department  wherein  our  readers  exchange  views  on  various  circuits 
and  the  construction  and  operation  thereof.  Many  times  our  readers  disagree  on  technical  points,  and  it 
should  be  understood  that  RADIO  AGE  is  not  responsible  for  the  views  presented  herein  by  contributors, 
but  publishes  the  letters  and  drawings  merely  as  a  means  of  permitting  the  fans  to  know  what  the  other 
fellow  is  doing  and  thinking. 

DIAL  Twister  P.  E.  Cha
p- 

man, 841  N.  Preston  St., 
Philadelphia,  Pa.,  breaks 

his  long  silence  finally  and 
writes  of  his  results  with  super 
hets.  We  are  quoting  liberally 
from  the  letter  because  it  may 
be  of  interest  to  other  super- 

heterodyne owners: 

"Since  radio  is  my  hobby  and 
I  am  a  subscriber  to  your  mag- 

azine (which  in  my  mind  is  the 
finest  one  published  for  every 
one  interested  in  radio)  I  am 
taking  the  pleasure  of  sending 
you  a  few  lines  after  a  long  pe- 

riod of  silence. 

"I  have  followed  with  much 
interest  the  various  circuits  pub- 

lished in  your  magazine  by  Mc- 
Murdo  Silver  and  after  con- 

structing the  'super  autodyne' 
taken  from  your  paper  (July, 
1925)  I  was  astonished  at  the 
remarkable  results  obtained  on 
six  tubes. 

"Now  comes  your  February, 
1926,  issue  with  details  of  the 
S-M  Six.  This  again  attracted 
my  attention  so  I  at  once  started 
its  construction,  completing  it  in 
May.  I  have  since  that  time 
run  up  a  list  of  stations  that 
resemble  a  telephone  directory, 
and  have  just  now  received  a 
letter  of  verification  of  a  32 

minute  program  of  the  World's 
Christian  Endeavor  Convention 
broadcast  from  the  Crystal 
Palace,  Savoy  Hill,  London, 
Eng.,  through  their  station  210 
at  4:50  p.  m.  daylight  savings 
time  on  Sunday,  July  18. 

"This  remarkable  reception 
was  accomplished  in  daylight 
with  a  temperature  of  86  de- 

grees, with  sufficient  volume  to 
be  heard  on  the  speaker.  Seven 
announcements  were  heard  in- 

cluding 3  hymns,  2  speeches,  1 
prayer  and  the  Benediction. 

"I  am  sending  you  these  few 

Readers  who  tuned  in  the  Dempsey-Tunney  fight  on  September  23,  may  be  inter- 
ested in  seeing  a  sketch  of  the  radio  hookup  that  evening,  one  of  the  largest  yet 

established 

lines  in  the  hope  that  readers 
of  your  pages  will  realize  the 
true  value  of  your  magazine 
and  the  efficient  hookups  you 

publish." 
WBZ  at  Springfield  and WBZA  at  Boston,  two 
broadcasting  stations  of  the 
Westinghouse  Electric  &  Mfg. 
Company  are  now  operating  on 
the  same  wave  length — 333 
meters  or  900  Kc,  but  as  they 
are  controlled  by  a  single  quartz 
crystal  they  do  not  interfere 
with  each  other.  Both  these 
stations  of  course  are  transmit- 

ting the  same  program,  else  the 
scheme  could  not  be  followed. 
The  shift  was  made  recently 
when  WBZA  gave  up  its  241.8 
meter  channel  and  adopted  the 
same  wave  length  utilized  by 
the  older  station  at  Springfield. 
Although  this  plan  is  unique  in 
broadcasting,  it  is  believed  of 
exceptional  interest  since  it  per- 

mits two  stations,  although  not 
at  great  distances  from  each 
other  to  utilize  the  same  chan- 

nel without  interference  when 
the  same  program  is  carried. 
It  may  be  a  forerunner  of  hand- 

ing broadcasts  from  several  sta- 
tions on  a  single  channel  and 

thus  save  using  several  in- 
dividual wave  lengths. 

CONSISTENT  6,000  and  7,- 000  mile  reception  from 

Japan  and  California  has  re- 
cently been  reported  by  a  New 

Zealand  radio  fan  using  a  stand- 
and  six-tube  Isofarad  set.  The 
receiver  was  operated  by  W.  A. 

Waters,  a  resident  of  Palmers- 
ton,   North  Island. 

"On  the  second  night  after 
it  had  arrived,"  writes  Mr. 
Waters,  "I  had  KGO  (Oakland, 
Calif.)  full  strength  On  the  loud 
speaker,  and  have  since  had 
Japan  on  the  loud  speaker  sev- 

eral times.  This  is  a  station  on 
about  355  meters  and  often 
comes  in  very  good.  Last  night 
I  had  KNX  Los  Angeles  and  the 
Jazz  Orchestra  and  male  songs 
were  very  fine.  The  set  has 
also  operated  as  a  test  on  only 
twelve  feet  of  wire  as  an  aerial 
and  brought  in  Brisbane  (Aus- 

tralia) 1,500  miles  away  quite 
audible  on  the  loud  speaker. 
Palmerston  is  Lat.  40.19  S,  Long. 
175.38  E. 
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BUILD  YOUR   OWN? 
INVESTIGATE    THE    B-T    POWER-SIX 

The  B-T  Power-Six  has  history  behind  it  and  the  reputation 
of  a  firm  who  have  never  put  out  a  product  that  was  not  a 
continued  outstanding  success. 

The  Essential  Parts  for  the  B-T  Power-Six  are  Available  in  Kit  Form 

The  Power-Six  is  based  on  the  B-T  patented  Coun- 
terphase  Circuit  improved,  simplified  and  up-to-the- 
minute  with  the  latest  developments. 

It's  more  efficient,  easier  to  build,  easier  to  operate 
and  gives  the  finest  reception  known  to  radio.  Full 
size  colored  picture  diagrams  leave  no  room  for  er- 
rors. 

The  Power-Six  Kit  includes  the  essential  parts — 
purchased  separately  they  would  cost  $45.10. 

Price  of  Power-Six  Kit  $41.50. 

(If  your  dealer  cannot  supply  you,  we  will 
ship  prepaid  on  receipt  of  list  price.) 

If  you  are  using  the  present  Counterphase 
and  desire  to  change  over  to  the  Power-Six 
model  with  power  tubes  send  10c  for  the 
Tenth  Edition  Better  Tuning.     It  tells  how. 

iremer 

Manufacturing  Co. 
520   S.   Canal  St.   Chicago,  III. 

THE  first  superheterodyne 
radio  receiver,  built  by 

Major  E.  H.  Armstrong  of  the 
United  States  Signal  Corps  in  a 
laboratory  in  Paris  in  1918,  is 
still  in  operation  in  Washington. 

The  set  was  built  by  Major 
Armstrong  to  prove  the  prac- 

ticability of  the  new  type  of  re- 
ceiver which  he  had  invented. 

It  is  now  in  the  historical  col- 
lection of  the  Signal  Corps  in 

the  office  of  the  Chief  Signal 
Officer  in  Washington. 
Although  the  superheter- 

odyne of  today  uses  the  same 
principles  as  were  evolved  by 
Major  Armstrong  eight  years 
ago,  there  is,  of  course,  a  vast 
difference  in  appearance. 

METHODS  to  overcome  curi- 
ous behaviour  of  the  short 

waves,  which  do  not  follow  the 

ordinary  routes  taken  by  longer- 
wave  transmissions,  have  been 
perfected.  It  was  found  that 
short-wave  transmissions  could 
not   be   heard    at    all    distances 

from  a  source;  in  other  words, 
the  waves  skipped  some  points 

and  could  only  be  received  at  cer- 
tain distances.  By  transmitting 

each  short-wave  message  on  four 
different  channels,  it  is  found 
that  one  of  the  four  carrier 
waves  is  available  at  all  distances 
from  the  station,  up  to  the  limit 
of  its  transmission.  Knowing 
the  four  channels  used  are  in  the 
4,000,  8,000,  12,000,  and  16,000 
Kilocycle  bands,  and  that  mes- 

sages are  about  to  be  transmit- 
ted, the  radio  operators  on  ships 

listen  in  on  the  frequency  which 
is  more  likely  to  reach  them,  de- 

pendent on  their  location.  An 
operator  knows  how  far  his  ship 
is  from  the  station,  and  chooses 
a  frequency  on  which  to  listen, 
based  on  his  knowledge  and  the 
phenomena  of  the  skip  wave.  At 
first  it  was  feared  that  the  short- 

wave system,  due  to  its  skip  dis- 
tance handicap,  would  not  be 

available  for  naval  use  except 
between  shore  stations  or  ships, 
the    definite    location     of    which 
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were  known.  But  the  new  method 

of  transmitting  on  four  frequen- 
cies has  overcome  this  difficulty 

and  this  new  service  is  now  re- 
liable in  spite  of  summer  static. 

The  navy  now  has  short  wave 
stations  in  Washington,  San 
Francisco,  Key  West,  Puget 

Sound,  San  Diego,  Cavite,  Guan- 
tanamo,  Cordova,  Honolulu,  Bal- 

boa, Guam,  Tutuila,  Lakehurst, 
Norfolk,  and  Charleston.  All  of 
these  stations  are  handling  traf- 

fic daily,  and  it  will  be  noticed 
that  with  stations  on  both  sides 

of  the  Pacific,  regular  transpa- 
cific communication  is  now  pos- 

sible. The  stations  in  California 
now  communicate  with  those  in 
Alaska,  while  Washington  is  in 
touch  with  the  stations  on  the 
West  coast,  the  Canal  Zone,  and 
the  West  Indies. 

9BHX 

Transmission 

Amateurs  listed  below 

are  reported  by  9BHX  as 
having  been  worked  dur- 

ing the  month  of  Sep- 
tember : 

4QB 
9BHB 

2DS 9CRL 

4QE 
1KL 

4RR 

8RJ 

2AFO 2ARN 

9BSK 
9CES 

5HY 6KB 

4IZ 
8BRU 

4BK 4BY 

9BLF 
9MO 

C3JL 8BBE 

4EI 9CAA 
9CKD 8AKK 

3AHL 3AKS 

6UD 
2NM 

9ALH 1AUF 

2KH 6BZD 
C5CT 
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Wonder 
Book  of 
RADIO 
Bargains 

Send  for  this  guide  to  Radio 
prices  and  Radio  quality.  All  of 
our  vast  resources  and  radio  experience  have 
been  utilized  to  assemble  for  you  in  one  gigan- 

tic institution,  the  best  and  newest  things  in  radio. 
The  Randolph  catalog  is  indeed  the  radio  market  place  of 
the  world  —  a  masterpiece  of  merchandising  that  befits  our 

house — the  largest  exclusive  radio  mail  order  house  in  the  world." 

What  Our  Catalog  Contains 
Over  2,000  items — from  the  most  beautiful,  fully  equipped  console  model  radio 
set,  down  to  the  smallest  part  or  tool  for  the  set  builder — kits,  parts,  and  supplies  of  every 
conceivable  type  and  style.  All  beautifully  illustrated  and  interestingly  described.  And  to 
give  this  book  added  value,  we  have  included  radio  data  that  makes  it  an  invaluable  text 

book  for  every  lover  of  today's  most  fascinating  and  most  wonderful  achievement — RADIO. 

Radio  Parts  and 
Supplies 

The  Randolph  catalog  also  contains  a  most 
complete  line  of  "B"  Battery  Eliminators,  in- 

cluding the  famous  Raytheon  Eliminators;  the 
latest  type  of  Loud  Speakers,  Cone  Speakers,  a 

complete  line  of  quality  "A"  power  units  —  in 
fact,  you  will  find  listed  in  this  wonder  book 
every  part  that  goes  into  the  construction  of  a 
radio  set,  or  any  accessories  you  desire,  at  prices 

Radio  Sets 
In  this  great  radio  market  place  you  will 
find  table  model  sets  and  console  types  with 
built-in  loud  speakers;  the  newest  ampliphonic 
console  sets;  new  Spanish  period  consoles;  five. 
Six,  seven,  and  eight  tube  sets,  with  three  dial, 
two  dial,  and  the  newest  and  most  popular  sin- 

gle simplified  control.  All  sets  are  assembled  in 
beautiful,  genuine  mahogany  and  walnut  cabi- 

nets in  a  choice  of  latest  types  and  designs. 

5  Tube  sets  as  low  as  $24*90 
Latest  1927  Models 

All  Randolph  sets  are  sold  at  amazingly  low 
prices.  No  matter  what  kind  of  set  you  want — 
no  matter  how  little  you  want  to  pay — you  can 
select  YOUR  SET  AT  YOUR  PRICE  from  the 
Randolph  catalog. 

Radio  Kits 
Includes  the  following  well  known  circuits,  de- 

signed and  approved  by  the  world's  foremost 
radio  engineers :  Madison  Moore  Super ;  Victor- 
een  Super;  Silver  Marshal  Six;  Sargent's  In- 
fradyne;  Remler  Super;  Short  Wave  Kits;  9- 
in-Line  Super;  New  Acme  Reflex;  Cockaday; 
Neutrodyne;  Browning-Drake;  all  classes  of 
radio  frequency.  Super  Heterodyne  and  every 
other  approved  popular  circuit. 

that  mean  a  substantial  saving  to  yon. 

Free  Radio  Service 
Everyone  has  need  for  radio  service.  The 
average  man  has  no  time  to  keep  up  with  the 
rapid  developments  of  radio.  We  employ  Radio 
Engineers  who  have  made  radio  their  life  work. 
Their  eicpert  advice  and  helpful  suggestions 
solve  every  radio  problem  of  our  customers. 

Our  Guarantee 
Every  article  in  our  catalog  Is  based  on 
careful  laboratory  analyses  and  tests.  We 
guarantee  to  back  up  every  Item  In  our 
catalog  with  our  own  as  well  as  manufac- 

turer's assurance  of  quality. 

tytfflSMtoMmp 
Because  we  handle  radio  exclusively 
and  sell  a  tremendous  volume  of 

everything  in  Radio,  we  can  concen- 
trate our  buying  power  for  the  ben- 

efit of  our  customers. 

Volume  purchases  regulate  prices. 
We  command  rock  bottom  prices  from 

manufacturers,  and  in  many  cases  we  con- 
tract for  entire  factory  output  of  exclu- 
sive products.  You  will  benefit  by  our 

great  volume  of  purchases  and  sales,  by 
securing  anything  you  may  want  in  radio 
at  a  substantial  saving. 

Tins  Coupon  Brings  the 
Great  RADIO  Book  FREE 

i 
i 

| 
YOU  MUST  HAVE  THIS  BOOK  ! 

Space  limitations  here  prevent  our  telling  you  more  about  the  Randolph  Catalog.  Simply  J 
fill  out  and  mail  the  coupon — or  you  may  send  a  postal  or  letter — and  this  truly  remarkable  Radio  | 
book  will  come  to  you  ABSOLUTELY  FREE.    MAIL  THE  COUPON  NOW.  UST 

Randolph  Radio  Corporation  ! 
180  North  Union  Avenue       •      Dept.  99      «      Chicago,  111.   L, 

Please  Mention  Radio  Age  When  Wrting  To  Advertisers. 

RANDOLPH  RADIO  CORPORATION 
180  N.  Union  Ave.,  Dept.  99 

Chicago,  Illinois 

Send  me— free— your  84-page,  1927  Radio 

Book. 

Name 

1 
1 

Street  and  No 

R.  F.  D. 

Rny City 

■  ■•••aa.a-o-c.. 
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Shielded  Six 
Approved  and  endorsed  by  Radio  Broad- 

cast, Citizens  Radio  Call  Book  and  many 
other  prominent  publications  and  news- 

papers. The  Shielded  Six  is  one  of  the 
highest  types  of  broadcast  receivers.  It 
embodies  complete  shielding  of  all  radio 
frequency  and  detector  circuits.  The 
quality  of  reproduction  is  real — true  to  the 

Behind  the  Shielded  Six  is  competent 
engineering.  Day  in  and  day  out  it  will 
get  distance — on  the  speaker.  Local  sta- 

tions in  the  most  crowded  areas  separate 
completely — yet  there  are  but  two  dials 
to  tune.  These  features — its  all  metal 
chassis  and  panel,  its  ease  of  assembly  and 
many  others,  put  it  in  the  small  class  of 
ultra-fine  factory  built  sets,  priced  at  sev- 

eral  times   the   Six's   cost. 
The  S-M  630  Shielded  Six  Kit— including 

all  specified  matched  and  measured  parts — 
price    $95.00. 

The  633  Shielded  Six  Essential  Kit  con- 
tains four  condensers,  four  radio  frequency 

transformers,  four  coil  sockets,  four  stage 
shields  and  the  link  motion — all  factory 
matched — price   $45.00. 

Clear  and  complete  instructions,  pre- 
pared by  S-M  engineers,  go  with  each  kit — 

or  will  be  mailed  separately  for  50c. 

635  Short  Wave  Kit 
Contains  the  carefully  designed  and 

matched  essentials  for  a  real  short  wave  set. 
Its  range  is  18  to  150  meters.  The  kit  con- 

tains 4  plug-in  coils,  1  coil  socket,  1  coupling 
condenser  and  two  140  mmf.  condensers — 
all  carefully  designed  for  operation  together. 
With  the  four  coils,  the  amateur  bands 
fall  well  to  the  center  of  the  tuning  scale — 
and  "dead  spots"  are  totally  eliminated. 
The  antenna  condenser  allows  coupling 
adjustment  to  suit  individual  conditions. 
Price    $23.00. 

All  prices  10%  higher  west  of  the  Rockies. 

SILVER-MARSHALL,  INC. 
850  West  Jackson  Blvd., 

CHICAGO,  U.  S.  A. 

Remember 
he  added  conven 

nxnkamxQ 
JDAJfltsfcr^poN THB   STAMt pONN  ECTOR 

Ask  Youi  Dealer 
HOWARD     B.    JONES 

618  S.  Canal  St.  Chicago,  111. 

Feeding  Hubby  is  Chief  Con- 
cern of  Young  Bride 

(Continued  from  -page  24)    ' 

keeper  is  familiar  with  the  ad- 
vice of  William  Morris,  "Have 

nothing  in  your  home  which 
you  do  not  know  to  be  useful 

or  believe  to  be  beautiful."  She 
does  not  take  much  stock  nowa- 

days in  directions  for  making 
crocheted  tidies  and  red  vel- 

vet posies,  although  she  main- 
tains a  lively  interest  in  decor- 
ating her  home  so  that  it  will 

be  both  comfortable  and  beau- 
tiful. 

SEVERAL  years  ago  a  maga- 
zine for  farm  women  con- 

ducted a  survey,  in  which  first 
hand  information  was  obtained 
from  readers  about  their  home 

life.  Among  many  others,  ques- 
tions were  asked  about  meal 

planning,  food  preservation, 
the  making  of  clothes  at  home, 

and  home  decorating.  It  is  in- 
teresting to  note  that  more  let- 

ters contained  statements  about 

decorating  country  homes  than 
about  any  of  the  three  items 

previously  mentioned.  The  cor- 
respondents were  enthusiastic 

about  "arranging  pictures,  fur- 
niture, and  rugs  so  as  to  bring 

about  the  most  pleasing  effect." 
Painting,  papering,  hardwood 
floors,  curtains,  shades,  and 
windows  came  in  for  their  share 

of  attention,  as  well  as  the  ar- 
rangement of  buildings  to  bring 

about  the  greatest  convenience. 

"Questions  Women  Are  Ask- 
ing" are  answered  during  the 

second  five  minutes  of  the 

housekeepers'  program.  These 
questions  are  as  varied  as  the 
interests  of  women,  and  range 
all  the  way  from  what  to  feed 
the  undernourished  child  to 

how  to  get  rid  of  household 
pets.  If  the  question  is  brief 
and  of  universal  interest,  the 
answer  is  broadcast.  If  the 

question  is  long,  and  not  of 
general  interest,  a  personal 
reply  is  sent. 

The  last  five  minutes  of  the 

program  are  concerned  with 
the  problem  every  housewife 
must  solve  three  hundred  and 

sixty-five  time  a  year:  "What 
shall   we   have   for   dinner?" 

Only  seasonable,  well-bal- 
anced, easily  prepared,  and  in- 
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expensive  menus  are  broadcast. 

The  principles  of  meal  plan- 
ning, and  the  necessity  of  in- 

cluding fresh  vegetables  in  the 
diet  every  day  were  explained 
in  the  first  programs.  Various 

methods  are  given  for  pre- 
paring common  vegetables. 

There  are  nearly  a  hundred 
ways  of  preparing  potato  yet  a 

AMPERITE  has  been 

universally  adopted  by  all 

leading  engineers  and  set- 
builders;  accepted  as 
standard  in  every  popu- 

lar circuit. 

Eliminates  hand  rheostats. 

Simplifies  wiring. 

Amperites  specified  in  the 
Henry  Lyford  Receiver. 
FREE-Sendfor  "  The  Radiall 
Book" T  containing  hook-ups 
anJconstructiondata.  Dept. 

R.  A.-ll. ■^T<£idiaU  (Bcmpany 

50  FRANKLIN  ST.,  NEW  YORK 

Ampemte «4K.  REG.     LJ.S.     P^T      =  r-F 

She  "SELF-ADJUSTING" Rheostat 
OB 

RESULTS  in  easier  tuning,  more  distance,  volume  and 
clarity — greater  stability.     Indorsed  by  leading  radio 

authorities.  Model  "N" A  slight  turn  obtains  correct  tube  oscillation  on  all  tuned 
radio  frequency  circuits.  Neutrodyne,  Roberts  two  tube, 
Browning-Drake.  MrMurdo  Kik  cr's  Knockout,  etc., 
city  range  1.8  to  20  micro-micro  farads. 

Model  "G" 

With  foid  olios  obtains  (.ho  proper  caid 
oapaeity   on    Cockaday   circuits,    filter 
and   intermediate    frequency    tunina    in 
hcl  erodyne  and  positive  grid  biasinall 

Capacity  range:  Model  G-l   .00002  to 
,1)0111    M  I'll.      Model  C-o  .0(1111   to  ooor, 
MI'lJ.     Model  O-10. 0003  to.  OKI  MM  I 

Price  $1.50 X-L  Plush  Post 

Push  it  down  with  your  thumb,  inscrl 
wire,  remove  pressure  and  wire  is  firmly 
held.     Releases  instantly.     Price  15c. 
Also  furnished  seven  to  a  strip.     Nicely  marked  in  white 
with  seven  .stand:.,  d  markings.      Price  $1.50. 

Information  on  Request 
X-L  RADIO  LABORATORIES 

2424  N.  Lincoln  Ave.  Chicago,  III. 

Please  Mention  Radio  Age  When  Wrtiag  To  Advertisers. 
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good  many  persons  seem  to 
know  but  four — boiling,  mash- 

ing, baking,  and  frying. 

]V  /["EMBERS  of  the  radio  au- 1VX  dience  are  introduced  to 
vitamins  and  calories  and  min- 

eral constituents  in  such  an 
easy  manner  that  these  dig- 

nified culinary  terms  lose  their 
fearsome  aspect.  For  instance, 
it  is  all  right  for  every  house- 

wife to  know  the  story  of 
the  scientific  research  on  vit- 

amins. This  knowledge  will 
not  benefit  her  nearly  as  much, 
however,  as  knowing  that  in 
order  to  get  their  proper 
amount  of  the  highly  necessary 
vitamin,  the  member  of  her 
family  should  include  in  their 
daily  diet  at  least  a  pint  of 
milk,  whole  grain  foods,  a  raw 
vegetable  or  a  raw  fruit,  and 
two  vegetables  besides  the  ubi- 

quitous   potato. 
If  the  baby  cries  while  the 

menu  is  being  broadcast,  or  the 
turnips  boil  over  and  the  house- 

wife misses  part  of  a  recipe, 
she  can  get  a  mimeographed 
copy  of  the  recipes  and  menus 
from  the  broadcasting  stations. 

One  fact  that  appeals  to  the 
woman  who  must  do  her  own 
cooking  is  that  a  good  many  of 
the  recipes  broadcast  are  new, 
worked  out  and  tested  in  the 
Bureau  of  Home  Economics. 

The  housekeepers'  program 
may  be  said  to  have  a  dual 
purpose:  to  help  the  house- 

wife in  the  intricate  and  vastly 
important  task  of  managing  a 
home,  and  to  show  her  how, 
by  careful  planning  of  meals, 
saving  of  steps  and  labor,  she 
may  have  more  leisure  time  for 

what  are  broadly  termed  "cul- 
tural   activities." 

ma&nOQWeeWy 
rSpareTime  Prof  its— No  Capital 
Public  wants  this  Amazing  New  Set.  Coast-to- 
coast  reception.  Receives  all  wares,  40  to  550 
meters.  Shot  sub  Km.'livi.iUsassembly  quick  and 
2asy.  We  need  distributors  everywhere.  Demon- 

stration sells.  We  carry  stock.  Set  sells  at  half 
.store  prices.  $60  to  $100  weekly  easily  made. 

FIVETUBE  DEMONSTRATOR  FREE  with 
I  llll    Illlmilmm^  RADIO  TRAINING 
111  TLmi^  Oui  Sp  c  a!  I'  ui  I....H-  v.  ,i 

in  Radio — gives  you  a  Frea 
Demonstrator  Set  and  ap- 

_  points  you  as  distributor. 

Th§"%ntire  cost  is  less  than  regular  dealer's  price  for 
Set  alone.  Hundreds  tire  making  bis"  inmiH'  in  spare time.  Get  started  now  while  territory  is  still  open. 
Write  Today!  Don't  miss  tips  n]iimn  unity  to  make  a 
fortune  in  Radio.  Get  complete  training  and  sal  s 
plan  Free!  AMBU  ENGINEERING  INSTITUTE 

^633  J  Prairie  Avenue  Chicago.  IIEinuid 
Please 

YOU  CAN  BUILD  A  BETTER  SET  THAN  YOU  CAN  BUY 

THE 

HENRY-LYFORD TABLE  MODEL 

Deliberately  Unbalanced 
RADIO  authorities  for  years  have said  it  could  not  be  done.  Yet  the 

Henry-Lyford  Receiver  is  delib- 
erately unbalanced — and  this  very  prin- 

ciple is  the  foundation  for  its  firm,  full 
tone;  its  supersensitiveness;  its  knife-like 
selectivity;  and  its  fool-proof  simplicity! 

The  Henry-Lyford  Receiver  is  not  a 
freak.  It's  the  answer  to  the  radio  fans 
demand — a  sound  logical  circuit  that 
performs  as  near  to 

the  "perfect  receiver" 
as  any  receiver  to- 
date  can  perform — 
a  receiver  easy  to 
build,  even  for  the 
novice  —  a  receiver 
whose  beauty  will 
charm     any     wife. 

YOU  CAN  TUNE 
IN  FROM  37  TO 
550  METERS 

You  can  get  even 
the  very  short  waves 
with  the  Henry-Ly- 

ford Receiver.  Sup- 
plied with  plug-in 

coils,  you  are  pro- 
tected against  the 

most  radical  change 
in  broadcast  wave- 

lengths.       Hear     the 

Complete  List  of  Parts 

2   Precise 

845. 1    Precise 

lei,  7x24. 

ketsmo'i 

drilled,     with 

1   University     radio    frequency     trj 

type  B-2. 
1  University    tuned     radio     frequen 

former,  type  B-3. 
2  Thordarson  Audio    Transformer: 

200. 
5  Tube  Deutchmann  1  mfd.  fixed  < 
1    Micamold  .002  mfd.  permanent  < 
1    Micamold  .001  mfd.  permanent  c 

1    pair  of  Benjamin  brack 
1  sub-panel  supporting  p 
2  Eby  binding  posts  marl 
2  4-in.  Kurz  Kasch  dials, 
1  8-wire  battery  cable. 

1  coil  of  Belden  hook-up  < 
1  complete  set  of  hardwa 
Complete  set  of  parts - 

North  Pole  Expeditions,  prominent  ama- 
teurs, powerful  foreign  stations,  and  ex- 

perimental programs  that  the  ordinary 
receiver  can  never  get. 

DROP  US  A  CARD 

The  wonder  of  the  all-around  perfection 
of  the  Henry-Lyford  Receiver  can  only 
be  realized  by  hearing  it,  and  testing 
it  yourself.  It  is  so  simple  to  construct 

that  you  can  put  it 

together  in  an  eve- ning. The  panels 
come  all  drilled.  Dia- 

grams are  simple  to 

follow  and  you  can't make     a     mistake. 

Drop  us  a  card. 
Let  us  tell  you  more 
about  the  receiver  de- 

signed by  the  radio 
fan  from  his  idea  of 

what  perfect  recep- tion is.  Let  us  tell 

you  about  the  Henry- 
Lyford  principle  of 
audio-amplification. 

Every  part  is  guar- anteed. Address  the 
University  Radio 
Mfg.  Corp.,  50  Park 
Place,  New  York 
City. 

s,  type 
r,  type 

$69.50 
THE  NEW 

HENRY-LYFORD 
RECEIVER 

UNIVERSITY  RADIO  MFG.  CORP.,   50  PARK  PLACE,  NEW  YORK,  N.  Y. 

Vesta  Battery  Corp.  Now 
Owns  WFKB 

^ 

Announcement  has  been 
made  by  Ward  S.  Perry,  Presi- 

dent of  The  Vesta  Battery  Cor- 
poration, Chicago,  that  station 

WFKB  is  now  known  as  "The 
Yesta  Battery  Corporation  Sta- 

tion, WFKB,  Chicago." 
WFKB  has  been  operating 

for  over  a  year  on  217.3  meters, 
as  an  experimental  station.,  and 
is  now  equipped  with  the  very 
latest  transmitting  apparatus 
using  1000  watts. 

Mention  Radio  Age   When   Writing  To  Advertisers, 

r^1**"**^ 

COILS 
For  those  who  demand  ihe    ul 

ultimate 

.75 

Fieldless  Coils 

Space   Wound 
Highest 

Amplification 
Power-Plus    Dual Oninli-ri^er  is  side  by f  ,  Per  Set  of 

*     ~J     Three 

both 

—will  tune  Power- Plus  Coils 
over  entire  wave  band  with- 

out additional  compensating 
condensers.  Double  weisrht 
I'.m-  t  tuition  throughout.    I.i-t 
Price   S12.00 
SEE  Thtse  at   your  Dealers  ot 

irritf  us/or  romjili-U    in  for  inn!  in  n 
A.    F.   HENNINGER  CORP. 
4509  Ravenswood  Ave.,        Chicagt 
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Cash 
Prizes 

Every  Month  in 

RADIO 
AGE 

To  encourage  our  readers  in 
developing  their  ideas  along 
radio,  electrical,  mechanical  or 
scientific  lines,  Radio  Age  will 
offer  each  month  two  prizes  of 

twenty-five  dollars  each  for  the 
best  new  and  original  stories  or 
pictures,  or  both,  submitted  to 
its  Editors  covering  the  fields 

of  radio,  telegraphic  and  tele- 
phonic communication,  mari- 

time, automotive  or  railroad 
transportation,  aviation  or  any 
of  the  present  day  scientific, 
electrical  or  mechanical  arts. 

One  prize  will  be  awarded 
for  the  best  article  along  radio 
lines,  while  the  second  one  will 
cover  ideas  other  than  radio. 
Sketches  should  accompany 

the  contestant's  manuscript, 
which  should  be  limited  to 

1,000  words.  Decision  will  rest 
entirely  with  the  Editors  of 
this  magazine  and  awards  made 
each  month. 

Articles  which  do  not  win  a 

prize  will  be  published  in  Radio 
Age  if  found  desirable  and  will 
be  paid  for  at  our  usual  rates. 
Address  all  manuscripts  for 
this  contest  to 

Contest  Editor 

RADIO  AGE,  INC. 
500  N.  Dearborn  St. 

Chicago,  111. 

Bramco  B  Supply 

ANNOUNCEMENT  is  made 
l  by  the  Breit  Radio  and  Mfg. 

Co.,  of  the  marketing  of  the 
"Bramco"  B  eliminator  and 
audio  power  supply  A  and  B, 
which  is  illustrated  above. 

This  device,  in  addition  to 
furnishing  the  usual  detector, 
RF  and  amplifier  voltages  for 
all  types  of  receivers,  has  a 
winding  for  the  filament  supply 

of  power  tubes  of  the  216-B 
type.  In  addition  provision  is 
made  for  the  use  of  either  the 
Raytheon  or  the  Rectron  tubes 
as  rectifying  elements.  A  single 
socket  is  provided  for  the  Ray- 

theon while  two  sockets  are 

provided  for  the  Rectron  tubes. 
On  test  the  supply  unit 

gave  uniformly  good  results  for 
either  regenerative  or  RF  re- 

ceivers and  superheterodynes. 

Navy  Gives  Schooling  In 
Radio  Principles 

THOROUGH  grounding  in radio  is  one  of  the  features 
of  education  in  the  various  trade 
schools  operated  by  the  Navy, 
where  thousands  of  men  annually 
are  trained  for  civilian  trades. 

The  underlying  principles  of 
the  trades  taught  in  Navy  schools 
are  identical  with  those  taught  by 
civilian  schools  in  connection 
with  the  same  trades.  The  naval 
radioman  must  know  the  same 

fundamental  principles  of  radio 
as  thoroughly  as  men  following 
similar  trades  in  civil  life.  Much 
of  the  practical  work  of  the  trade 
that  is  taught  in  the  Navy  trade 
school  is  identical  with  the  prac- 

tical instruction  in  any  civilian 
trade  school,  but  in  the  Navy 

every  effort  is  made  to  familiar- 
ize the  man  with  the  same  types 

of  equipment  and  the  same  types 
of  jobs  that  he  will  find  at  sea. 

The  Magazine  of  the  Hour 

BBATTERY 
ELIMINATOR 

^7  95 
Money-Back  Guarantee 
No  more  worry  with  "B"  Batteries!  Throw  the 
worn-out  old  cells  in  the  ash  can!  Hook  up  a  Roll-O 
"B"  Battery  Eliminator  and  forget  battery  troubles 
forever.  This  wonderful  new  invention  means  better 
reception,  sharper  tuning.  Gives  you  more  real 
pleasure  from  your  set. 

Completely  Equipped — No  "Extras'*  to  Buy 
Operates  perfectly  on  direct  or  alternating  current 
giving  up  to  90  volts  current,  and  using  the  full  wave 

of  thejpower  supply.  Simple  directions  enclosed — anyone  can  plug  it  in  to  any  kind  of  set  up  to  six 
tubes.  Constant  voltage  gives  set  more 

— 9% gjt  power  without  danger  of  burning  out  tubes. 
'/Ill      Costs  no  more  than  set  of  good  "B"  Batter- 

IAA      "es"      Solidly    built   in   beautifully   finished VV      metal  case,  with  genuine  bakelite  top. 
p«^  SEND  YOUR  ORDER  NOW 

1 1  '  Don't   blame   your   set  because   run   down 
.B"  Batteries  won't  let  it  work  right.     Order  your 
pliminator  NOW.     Former  price  $12.95.     Now  cut S7.95.      Write  name  and  address  on  a  piece 

Send 

*12S pin  a  ( y  postman  1 

>  C$6.95  plus  a  fe* 
it  TODAY. 

Be) 

wh  If  not  more  than  satisfied,    return   it   and    ge' 

(^  your  money  back. 
^9^  THE  ROLL-O-RADIO  CO. 
„-.  t.  P-l,  Third  &  Sycamore  Sta.,  Cincinnati,  O 

POLK'S  REFERENCE  BOOK 
FOR   DIRECT  MAIL  AOVERTISER8 
Show*  how  to  Increase  your  business  by 

the  use  of  Direct  Mall  Advertising.  60  pages 
full  of  vital  bualness  facts  and  figures.  Who, 
where  and  how  many  prospects  you  have. 
O'er  8,000  lines  of  business  covered. 

Write  for  your  FREE  copy. 

R.  L.  POLK  &  CO.,  Detroit,  Mich. 
599  POLK    DIRECTORY    BUILDING 

i     Branches   In  principal  cities  of  V.   S. 

Radio  Weather  Maps 

A  weather  service  by  radio 

will  be  put  into  operation  within 
a  month  between  the  naval  radio 
station  at  Arlington,  Va.  (NAA), 

and  the  transport  Kittery  and  the 
light  Cruiser  Trenton,  it  has 

been  announced  by  the  Navy  De- 

partment. 
Instruments  for  the  reception 

of  weather  maps  by  radio  are 

being  installed  on  the  two  ves- 
sels. The  maps  will  be  trans- 

mitted by  the  Jenkins  picture 
transmission  system,  using  a 
transmitter  on  36  kilocycles. 
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MUSICAL  PERFORMANCE./ 

THE  secret  of  good  reception  lies  not  in  attempted 

correction  of  the  deficiencies  of  poor  broadcast- 
ing, but  in  faithfully  reproducing  the  programs  of 

the  hetter  stations. 

Thordarson  transformers  employ  neither  a  "rising"  or 
a  "falling"  characteristic  for  corrective  purposes.  They 
are  designed  to  give,  as  nearly  as  possible,  equal 
attention  to  all  notes. 

The  majority  of  leading  quality  receivers  are  equipped 
with  Thordarson  transformers — a  substantial  evidence 
of  the  musical  supremacy  of  Thordarson  amplification. 

THORDARSON  ELECTRIC  MANUFACTURING  CO. 
Transformer  Specialists  Since  1895 

WORLDS  OLDEST  AND  LARGEST  EXCLUSIVE  TRANSFORMER  MAKERS 

cjturon  and  Kingsbury  Streets     —  ChicaqoJU.  USA. 

Please  Mention  Radio  Age   When   Writing  To  Advertisers. 
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WITH 
The  Magazine  of  the  Hour 

URERS 

E.  R.  Hurley  Jr.,  New  Head 
of  Walbert  Manufacturing  Co. 

EN.  HURLEY,  Jr.,  well 
•  known  in  the  electrical 

trades  through  his  previous  long 
connection  with  the  Thor  Wash- 

ing Machine  Company  and  as  an 
organizer  and  executive  of  young 
industries,  has  recently  been 
elected  to  the  presidency  of  the 

Walbert  Manufacturing  Com- 
pany, makers  of  Isofarad  radio 

sets,  the  Pentrola,  and  other  re- 
cent radio  developments.  About 

six  months  ago  Mr.  Hurley  be- 
came interested  in  this  company 

and  has  since  been  engaged  in 

extending  channels  of  distribu- 
tion, securing  a  new  plant,  and  in 

reorganization  of  the  various  de- 
partments of  the  company. 

Use  of  Resistors  Told 

In  New  Pamphlet 
TNFORMATION  for  the  set 

±  builder  and  the  experiment- 
er is  contained  in  the  Radiall 

Book,  a  24  page  pamphlet  re- 
cently issued  by  the  Radiall  Co., 

of  New  York,  and  which  is  sent 
to  anyone  upon  request. 

Use  of  fixed  filament  resistors 

for  proper  value  of  filament  cur- 
rent is  discussed  and  many  ap- 

plications shown  together  with 
a  number  of  the  standard  cir- 

cuits popularized  by  the  radio 
magazines. 

NOTICE 

It  has  come  to  our  attention  that 
individuals  have  recently  been 
making  requests  upon  manufac- 

turers for  parts  to  go  into  receivers 
to   be  described  in  this  magazine. 

Such  requests  are  not  authorized 
by  RADIO  AGE.  When  parts  are 
desired  by  this  magazine  they  will 
be  ordered  by  RADIO  AGE  and  not 
by  individuals  who  have  no  con- 

nection with  this  publication. —Editor 

RADIO  AGE,  Inc. 

Bosch  Has  7  Tube 

Single  Control  Set 

MUCH  has  been  published, favorable  and  otherwise, 

about  single  control  receivers. 
That  a  single  control  receiver 
can  be  made  so  accurate  in  its 

operation  a  new  simplicity  of 
tuning  is  achieved  is  the  boast  of 
the  engineers  of  the  American 
Bosch  Magneto  Corporation  at 
Springfield,   Mass. 

These  engineers  claim  to  have 
perfected  a  circuit  for  the  new 
seven  tube  Bosch  Amborada  re- 

ceiving set  in  which  the  input 

stage  is  perfectly  co-related  with 
the  four  successive  radio  fre- 

quency amplifier  stages  so  max- 
imum efficiency  and  amplification 

is  obtained  without  recourse  to 

minor  adjustments.  The  Bosch 
engineers  declare  the  new  circuit 
works  perfectly  over  the  entire 
broadcast  wave  band  and  the  use 

of  so-called  compensating  con- 
densers is  unnecessary. 

Having  Its  Biggest  Year 

RADIO  manufacturers  will be  interested  in  the  article 

written  by  Frederick  A.  Smith, 
Radio  Editor  of  the  Chicago 

Herald  and  Examiner  and  pub- 
lisher of  Radio  Age,  showing  the 

fallacy  of  Thomas  A.  Edison's recent  statement  that  interest  in 

radio  was  today  but  ten  per  cent 
of  its  former  value. 

Mr.  Smith's  article  follows: 
The  radio  industry,  which  handled  $450,- 

000,000  in  merchandise  last  year,  has  turned 
on  its  loud  speaker  in  a  concerted  protest 
against  the  published  statement  of  Thomas 
A.  Edison  that  "There  isn't  10  per  cent  of the  interest  in  radio  that  there  was  last 

year." 

Mr.  Edison  also  was  quoted  in  a  Chicago 
newspaper  as  saying  that  dealers  are 
abandoning  the  handling  of  radio  sets  be- 

cause they  have  been  unable  to  make  money 
on  them. 

Chicago  has  been  called  the  center  of  the 
American  radio  industry.  Manufacturers 
of  complete  radio  receivers,  of  radio  acces- 

sories and  of  materials  for  the  making  of 
radio  sets  are  grouped  in  large  numbers  in 
the    Chicago   territory. 
From  the  leaders  of  this  important  com- 

mercial group  The  Herald  and  Examiner 
yesterday  received  a  broadside  of  facts  to 
controvert  the  surprising  statements  of  Mr. 

Designed  to  represent  the  Freshman  Masterpiece,  the  studio  of  Station   WPAP,  lo- 
cated at  the  Palisades  Amusement  Park,  New  Jersey,  is  quite  novel.   The  antenna  is 

shown  above  the  studio  building 
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Edison.  The  consensus  was  that  radio  is 
not  only  more  than  holding  its  own  against 
the  record  of  last  year,  but  that  it  is1  to 
have  the  biggest  and  most  successful  year 
in  history. 

This  opinion  was  backed  up  by  hard  facts 
taken  from  the  business  books  of  radio 
manufacturers  showing  greatly  increased 
production  and  the  employment  in  some 
cases  of  more  people  than  were  engaged 
during  the  peak  of  the  radio  season  last 
December. 

Public   Interest  Widens. 

Within  the  radio  department  of  The  Her- 
ald and  Examiner  facts  were  obtainable 

which  supported  the  view  of  radio  manu- 
facturers. It  probably  will  surprise  the  fans 

themselves  to  learn  that  the  radio  service 
department  of  The  Herald  and  Examiner 
answered  57,000  individual  inquiries  about 
radio  construction  during  1925. 

During  the  first  eight  months  of  the  cur- 
rent year  the  department  has  answered 

15,923  letters.  A  total  of  31,000  circuit  dia- 
grams have  been  mailed  to  other  readers, 

making  a  total  of  46,923.  This  indicates  that 
the  peak  total  of  57,000  replies  last  year 
will  be  exceeded  by  a  considerable  margin. 

Following  are  some  of  the  reports  sub- 
mitted to  The  Herald  and  Examiner  by 

manufacturers  of  radio  sets,  parts  and  mis- 
cellaneous  equipment: 

Thordarson  Electric  Manufacturing  Com- 
pany, makers  of  transformers,  eliminators 

and  power  amplifiers:  "The  radio  manu- 
facturers and  individual  consumers  using 

our  product  have  created  an  early  demand 
which  has  required  us  to  run  our  factories 
twenty-four  hours  a  day  for  the  last  six 
weeks.  We  expect  the  rush  to  continue  this 
season  until  January  or  even  into  February, 
whereas  last  year  the  production  began 
to  fall  off  in  November.  Nevertheless,  man- 

ufacturers are  somewhat  conservative  this 
year  in  production  and  they  are  producing 
better  stuff." 

Fred  G.  Parker,  executive  head  of  the 
Chicago  offices  of  the  Radio  Corporation  of 
America:  "According  to  our  figures,  Mr. 
Edison  seems,  indeed,  to  be  sadly  misin- 

formed. The  Radio  Corporation  is  basing 
its  production  activities  upon  an  estimate 
which  must  be  a  conservative  one,  that  1,- 
250,000  sets,  of  all  makes,  will  be  sold  this 
year.  For  the  last  four  years,  the  average 
gain  from  year  to  year  has  been  35  per 
cent.  Therefore  we  do  not  look  for  a  de- 

crease this  year." 
Carter  Radio  Company,  manufacturers  of 

plugs,  jacks  and  other  essential  parts  for 
radio  sets:  "We  are  employing  more  people 
now  than  we  had  on  our  payroll  at  the 
peak  of  last  season.  We  have  more  unfilled 
orders  than  at  any  time  in  our  history.  We 
have  doubled  our  factory  space,  but  still 
it  is  not  large  enough  to  handle  the  pro- 

duction. This  is  to  be  radio's  biggest  year." 
Belden  Manufacturing  Company,  makers 

of  wire  and  cables  for  radio:  "Orders  now 
on  our  books  show,  conservatively,  a  20 
per  cent  increase  over  last  year.  Our  rela- 

tions with  radio  manufacturers  indicate 
that  radio  interest  this  season  will  be  ma- 

terially greater  than  it  was  last  year." 
A.  A.  Howard,  president  of  the  Howard 

Radio  Company:  "I  expect  the  value  of  the 
radio  output  this  year  to  be  appreciably  in 
excess  of  what  it  was  last  year,  which  is 
the  biggest  year  radio  has  had  thus  far.  I 
have  on  my  desk  now  a  sheaf  of  telegrams 
from  today  and  one  from  yesterday  that 
we  have  been  unable  to  pay  any  attention 
to  because  we  are  more  than  a  month  be- 

hind our  orders.  The  greatest  problem  that 
confronts  us  is  how  many  radio  sets  we 
shall  be  able  to  turn  out.  There  are  orders 
enough  in  the  house  now  to  keep  us  busy 
for  the  remainder  of  the  radio  year.  We 
are  working  our  plant  day  and  night  and 
are  still  more  than  a  month  behind  our 
orders." 

U.  J.  Hermann,  managing  director  of  the 
Chicago  and  New  York  Radio  Shows  wired 
Mr.  Smith  as  follows: — 

"Won't  you  please  ask  Thomas  A.  Edi- 
son how  he  enjoyed  listening  to  the  Demp- 

sey-Tunney   fight   on    a   phonograph?" 

Los  Angeles,  Calif. 
Ferbend  Electric  Co., 

Dear    Sirs:   No    doubt    you    will    b( 
interested    to    know    that    we    bav< 
installed    your     "B"    Eliminator    01 
eight    different    eight    tube    Super 
Heterodynes,  and  that  every  one  i; 
giving  complete  satisfaction. 

{Signed) 
NATIONAL    ELECTRIC  CO 

OVED 
Hawkesbury,  Ont.,  Canada.  Naugatuck,   Conn. 

tt=^kd»,j    -&\      t.  •      r*  Ferbend  Electric  Co, 
Ferbend  Electric  Co.,  Gentlemen:    My  FERBEND 
i  ..-ntleriien:   I   am   pleased   to  ,.,,..      i.-i:,,, :„.,...,.     i,„=     i,„„„ 

;„f«,.m     -.r^,,     .K,..     T       :   1  B         Eliminator      li.t-       heen 

* 

December.         After      seven 
months'    use    will    say    that    I 

am  very  well  plea-e<l  with   if. 
(Signed)  Frank  S.  Lobdell. 

Lincoln,  Nebr. 
Ferbend  Electric  Co., 
Dear  Sirs:  I  have  found  your "B"  Eliminator  to  be  very 

sati.- factory  and  the  result- 
obtained  were  even  bettei 
than  the  more  expensive 
  which  I  had  been  using. 

reproduction  through  the  loud 
speaker  fully  50%  clearer. 
I  am  more  than  satisfied 
with  the  machine. 

(Sionvd)  H.  W.  Bradley. 

*->  FERBEND^ 
"B ELIMINATOR 

Many  careful  buyers  choose  to  adopt  a  policy  of  "watchful  waiting."  This  is often  true  in  the  purchase  of  an  apparently  better,  but  yet-to-be-proved,  automobile.  The  same  holds 
Rood  for  many  other  commodities.  And  Radio.  With  the  original  announcement  of  the  good  Ferbend 
"B"  Eliminator  and  its  amazing  low  price  of  $12.50,  many  there  were  who  chose  to  wait.  They  wanted to  be  convinced.  True,  thousands  bought  at  the  start  and  they  are  the  ones  who  now  tell  you  what 
to  expect.  Lack  of  space  alone  prevents  us  from  publishing  the  hundreds  of  fine  testimonials  from 
satisfied  users.  They  are  all  in  our  files  open  to  public  inspecton  at  any  time.   A  few  reproduced  here. 

Thi9  Company  also  man- 
ufactures tho  ;  ."iin  : Ferbend  WAVE  TRAP 

has    been    wid   ■ 

The  Ferbend  "B"  Eliminator  successfully  passed  the  rigid  Laboratory tests  of  Radio  News,  Popular  Radio  and  Radio  Broadcast.  It  is  a  Proved 
Radio  necessity,  and  a  great  one. 

Ask  Your  Dealer—or  Send  Direct 
If  you  prefer,  we  will  make  shipment  direct  to  you  upon  recept  of  price, 
or  C.  O.  D.,  if  desired.  Use  for  10  days  to  convince  yourself —if  unsatis- 

factory, write  us  within  that  time  and  purchase  price  will  be  refunded. 
Use  the  coupon  now. 

Ferbend  Electric  Co.,  431  W.  Superior  St.,  Chicago,  111. 

MAR  THIS  COUPON  TODAY/ 
FERBEND  ELECTRIC  CO.,  431  W.  Superior  St.,  Chicago 
D  Send  at  once.  Payment  enclosed  D  Send  C.  O.  D.  □  Send  Literati 

Name   

Address   

City   State   

WORLD'S  FINEST 
LOUD  SPEAKER 
A  three-foot  cone 

speaker — unit  devel- 
oped by  the  inventor 

oftheTropadyne.  Ea- 
sily assembled,  saving 

80%  of  the  cost. 
Complete  Kit  with 
blue  prints  sold  on 
rigid  money-back 
guarantee  —  shipped 

prepaid  or  C.  O.  D. — 

$10.00 
ENGINEERS'    SERVICE    COMPANY 

25  Church  St.  New  York,  N.  Y. 

All  Specified  Parts 
FOR  THE 

World's  Record 
Super  9  and  10 

Send  for  free  catalog  of  all  the  parts  needed  for 
these  marvelous  receivers  that  have  made  four 
world's  records.  We  have  in  stock  complete  sets 
of  the  exact  parts  used  by  the  designer  in  his 
original  receiver.  Verification  of  records  sent 
upon  request.     Write   today! 

THOR  RADIO  MFG.  CO. 
319  Crilly  Bldg.  Chicago 
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 MICADON  640A 

Capacities: 
Jgj^:                      .006  to  .02  mfds 

^IBfefefe.               tl-.no  ti»S1:95 

'            > 
^^ 

jW 
METALEAK^ $*fc IS.OOO 

200,000 
75*  < 

ohms  to 
ohms 
;ach 
to  5  meg. 

^P 

tone  reality 
need  not  be 
expensive 

You  don't  need  an  expensive  set 
to  get  faithful  reproduction.  Re- 

sistance coupling  given  even  ampli- 
fication of  all  tones.  And  it  has  the 

added  advantage  of  costing  little, 

and  consuming  less  "B"  batteiy current. 

Micadon  640  A  is  the  Dubilier 
resistance  coupling  unit.  It  is  a 
fixed  condenser  of  the  famous  Mica- 

don type,  designed  and  patented  by 
Dubilier  to  provide  unvarying  ca- 

pacity with  the  lowest  dielectric 
loss — so  essential  for  the  true  repro- 

duction of  sound. 

Used  with  the  silent  Dubilie 
Metaleak,  Micadon  640  A  will  give 
you  the  foundation  for  an  amplifier 
unit  with  all  the  tone  quality  found 
in  the  best  radio  sets. 

Send  10c  for  our  booklet  showing 
fourteen  ways  to  improve  your  set 
with  simple  applications  of  fixed 
condensers. 

Dubilier 
CONDENSER    AND    RADIO     CORPORATION 

Radio  in  Wilds  Aids  Rail  Work 

RADIO  sets,  steam 
 shovels and  dynamite  helped  to 

put  through  on  time  the 
largest  railroad  construction  job 
of  the  decade,  completion  of 
which  is  now  being  celebrated 

throughout  Oregon,  according 

to  Geo.  W.  Boschke,  chief  en- 
gineer for  Southern  Pacific  Com- 
pany. During  the  past  three 

years  more  than  70  radio  sets 
were  in  constant  use  in  isolated 

construction  camps  along  the 
route  of  the  new  $39,000,000 
main  line  built  to  shorten  the 
distance  between  San  Francisco 

and  Portland,  and  to  open  many 
thousands  of  acres  of  valuable 

timber  and  farm  lands  to  devel- 
opment and  settlement.  Each 

camp  possessed  from  one  to 
eight  powerful  radio  sets. 

"Throughout  the  summer  and 
fall  of  1924,"  Boschke  said, 
"an  average  of  3,000  men  lived 
and  worked  in  the  depths  of  the 
wilderness  penetrated  by  the 

new  line  and  radio  was  a  prin- 
cipal source  of  entertainment. 

In  some  camps  rough  dance 
floors  were  built  and  the  men 

danced  nightly  to  music  of  or- 
chestras playing  anywhere  from 

San  Francisco  to  New  York. 

Radio  brought  the  most  remote 
camp  into  instant  contact  with 
the  news  of  the  world. 

One  Man  Orchestra 

Obey     Pickard,   known    to     listeners     of 

WSM    at   Nashville,  as    the   "One     Man 

Orchestra" Please  Mention  Radio  Age  When  Wrting  To  Advertisers. 

Ruggedness/ Sturdy  as  the  evergreens  of  the 

mountain  slopes,  the  Durham  Met- 
allized Resister  is  built  like  them  to 

endure  the  stress  of  changing  atmos- 
pheric conditions.  Noiseless,  and 

permanent  in  resistance  value. 
10  meg.  to  500  chms,  from  50  cts.  to  $1.00 

RESISTORS 
INTERNATIONAL  RESISTANCE  CO. 

Dept.  C,  Perry  Bldg.  Philadelphia,  Pa. 

*wc& 
World 
STORAGE  BATTERIES 

V^at  Cost  / 
LIMITED 

TIME  OFFER! 
Fora  limited  timeonly,  genuine 
World  Storage  Batteries  can  be 
gotten  at  actual  cost.  Every  £ 

cent  of  profit  has  been  cut  out  ' in  order  to  keep  our  full  factory 
organization  busy  during  the 
slack  season.  Prices  below  are 
lowest  in  history. 
World  Batteries  are  nationally 

known  for  dependable,  long 
wearing  performance.  Solid 
Rubber  Case  prevents  acid and  leakage. 

Send  No  Money! 
Just  state  battery  wanted  and  we 
will  ship  same  day  order  is  received, 
by  Express  C.O.D.  subject  to  exam- ination on  arrival.  6%  discount  for 
cash  in  full  with  order.  Send  your 
order  now  and  get  your  World  Bat- teries at  actual  manufacturing  cost. 

2 -Year 

Guarantee 

Bond in  Writing 

.Approved 

and  Listed  at 
Standard 
by  Leading 

Jluihorilia including  Radio 

News   Laborator- 
ies, Popular   Sci- ence Institute  of 

Standards,  Popu- 
lar Radio  Labora- tories  ,  Radio 

Broadcast     Labo- ratories, Radio  In The  Home,  and 
Lefax, Inc. 



Many  will  Start  — 
But  Few  can  Finish 

IN  the  development  of  the  radio  industry,  many- 
have  started  but  only  those  will  finish  who  are 

building  on  a  foundation  of  service  which  will  stand. 

IT  is  one  thing  to  sell  a  radio  instru- 
ment but  quite  a  different  matter 

to  keep  that  instrument  working  per- 
fectly in  your  home.  Any  new  radio 

should  deliver  satisfaction  but  only 

trained  service  will  keep  it  doing  so — 
In  the  rapid  development  of  the 

radio  industry  the  demand  has  been, 
in  the  past,  generally  more  than  the 
supply.  It  is  only  natural  that  little, 
if  any,  attention  should  have  been 
paid  to  the  one  most  vital  require- 

ment— trained  service. 

Four  years  ago  Ozarka  Inc.  recog- 
nized the  necessity  of  service — trained 

service,  with  the  result,  that  now 
we  have  a  trained  service  organization 
of  4364  men.  One  of  these  men  is  near 
you,  ready  and  willing  to  deliver 
Ozarka  service. 

These  men  are  not  radio  wonders  who  know 
all  about  all  radio  instruments.  They  make 
no   claim    to   be   able    to   service   any    radio 

instrument    but    they   do   know    the   Ozarka 
perfectly. 

Radio  is  no  different  to  any  other  mechan- 
ical device — sometimes  little  things  will  go 

wrong,  serious  to  the  owner,  but  very  easily 
and  quickly  repaired  by  a  trained  service 
man  who  knows  that  instrument  as  he  should. 

In  the  mad  rush  of  selling  radio  very  little, 
if  any,  attention  has  been  paid  to  service. 
A  trained  service  organization  requires  time 
to  develop  and  train  —  it  has  taken  us  four 
years  to  train  4364  men,  who  today  con- 

stitute the  Ozarka  service  organization. 

Ozarka  instruments  are  only  sold  by  these 
trained  service  men  by  demonstration  in 
your  home — the  only  place  where  you  can 
decide  what  a  radio  should  do. 

The  Ozarka  representative  will  gladly  set 
up  an  Ozarka  in  your  home.  He  will  not 
operate  it  but  let  you  do  all  the  tuning.  Only 
in  this  manner  can  you  decide  if  its  tone, 
volume  and  ease  of  tuning  is  what  you  expect 
of  a  radio.  Bring  in  station  after  station  until 
you  satisfy  yourself  of  what  it  will  do  for 
distance,  then  discuss  with  him  the  most 
important  matter  of  all — service — trained 
radio  service. 

<bl  ̂ 750  F.  O.  B.  Chicago.   Ozarka  Senior V*-J*t   5TubeModel  complete  withLoud 

Speaker  and  all  accessories. 
Also  built  in  a  7  Tube  Model 

INCORPORATE! 

120  Austin  Avenue  B CHICAGO,  ILL. 

(tllCF.O.B.  Chicago.  Ozarka  Console 
3>Z,LD  5  Tube  Model,  solid  walnut  cabinet, 

complete  with  all  accessories. 
Also  built  in  a  7  Tube  Model 

We  have  a  few  Openings 
for  the  Right  Men 

WHILE  there  are  today  4364  Ozarka representatives,  some  territory  is  still 
open.  We  want  men  who  believe  in 

the  future  of  radio — men  who  are  tired  of 
working  for  some  one  else — men  who  would 
like  to  add  to  their  present  income  by  de- 

voting their  evenings  to  Ozarka. 
At  the  start  you  can  keep  your  present  position. 

Later  on.  after  you  have  proven  what  you  can  do, 
then  you  will  give  us  all  your  time  because  it  will 
pay  far  more  than  your  present  position. 

The  man  we  want  may  not  have  much  money 
but  he  is  not  broke.  He  has  lived  in  his  community 
for  some  time — he  has  a  reputation  that  his  word  is 
good.  He  may  not  have  made  any  startling  success 

but  he  has  never  "put  over  something"  just  to make  money.  He  may  know  nothing  about  radio  or 
salesmanship  but  he  will  be  successful  if  he  is  willing 
to  study  what  we  are  willing  to  teach  him,  with- 

out cost. 

The  field  in  radio  is  wide  open  for  the  trained 
man.  The  success  of  the  4364  Ozarka  representatives 
proves  what  men  can  do.  If  you  are  interested,  ask 
for  a  copy  of  the  Ozarka  Plan,  a  100  page  book 
which  tells  a  true  story  of  how  big  money  and  a 
permanent  business  can  be  built  in  radio.  It  is  a 
story  of  life;  of  why  some  men  fail  while  others 
succeed.  This  book  has  shown  many  men  how  to 
start  making  extra  money  immediately  and  within 
a  very  short  time  establish  a  business  of  their  own. 
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From 
Atlantic  to  Pacific 

From 
Canada  to  South  America 

U.S.  Pat.  Off. 

TRANSFORMERS 
Have  Made  Finer  Radio 

Reception  Possible 
These  improved  transformers  assure  selection 
of  radio  programs  at  choice,  regardless  of 
broadcast  conditions.  They  combine  tre- 

mendous power  with  an  unexcelled  purity  of 
tone  and  amplify  the  weakest  signals  to  full 
loud  speaker  volume.  They  operate  with  all 
types  of  standard  tubes.  Unsurpassed  for 
quality,  clarity  and  volume. 

Praised 
Endorsed  -Approved 
H.  F.  L.  Units  have  been  heartily  endorsed  by 
such  leading  Radio  Authorities  as  Radio 
News— Citizen's  Radio  Call  Book— and 
Radio  Age. 

H.  F.  L.  Users  Write:  "Picked  up  Rome, 
Italy,  from  Evanston.  Also  Aberdeen  and 
Edinburgh."  "Lima,  Peru,  came  in  on  my 
H.  F.  L.  Receiver  with  full  loudspeaker  vol- 

ume." Get  coast  to  coast  from  Chicago  reg- 
ularly using  H.  F.  L.  Units." 

PRICES 
H.    210     Iron    core    transformers    with    an 
exceptionally  high  amplification  factor.  Each 
unit   carries  laboratory   calibration.      Range 
32,000  to  42,000  cycles.  Price  $8.00. 
H.  215  Air  core  transformer,  tuned  stage, 
designed  to  amplify  signals  at  a  maximum 
efficiency  of  37,000  cycles.  Each  unit  carries 
the  laboratory  calibration.  Price  $8.00. 

F.  320  Audio  frequency  transformer  which 
will  amplify  signals  to  greatest  volume  with 
incomparable  faithfulness  of  tone.  These 
units  are  the  result  of  an  entirely  new  prin- 

ciple in  transformer  construction.  Price  $3.00 

L.     425       Radio    Frequency    Choke     Unit. 
Price  $5.50 

L.  430     Low  Loss  Radio  Frequency  Trans- 
former. Price    $'>.50 

Jobbers  &rj£  Dealers 
Try    H.   F.   L.  Units    for    Better    Results 
If  your  Dealer  cannot  suppy  you  order  direct. 

HIGH  FREQUENCY 
LABORATORIES 

133  N.  Wei 
Chicago 

Street 
Illinois 

Abox  is  Real  Filter 

A  BATTERY  elimination  has 
arrived  with  a  bang  if  re- 

cent tests  conducted  in  the  Radio 
Age  laboratory  are  any  criterion. 
The  new  device,  as  developed  by 
E.  F.  Andrews  (of  Deresnadyne 
fame)  and  Laurens  Hammond, 
both  of  Chicago,  comprises  a  fil- 

ter and  a  choke,  the  former  being 
the  work  of  Mr.  Andrews  on 
which  patents  are  now  pending. 

The  smoother,  or  filter,  as  it  is 
called,  is  attached  to  the  output 
end  of  a  tube  charger  (trans- 

former type)  or  a  good  electroly- 
tic charger;  where  it  performs 

enough  smoothing  and  filtering  to 
permit  the  use  of  anything  from 
a  one  to  ten  tube  set  to  be  oper- 

ated from  this  source  of  supply. 
Based  upon  an  electro-chemical 

action  on  low  voltage  work  the 
condenser  invented  by  Mr.  An- 

drews has  a  capacity  of  about  a 
thousand  microfarads  per  square 
inch.  The  Abox  filter  has  approx- 

imately 20  square  inches  of  ac- 
tive surface  so  the  value  of  capa- 
city must  run  quite  high. 

Lack  of  space  prevents  going 
fully  into  the  new  design,  which 
is  now  on  the  market.  However 
extensive  tests  in  Radio  Age  la- 

boratory have  been  made  with  the 
filter  running  off  a  Tungar  charg- 

er without  any  hum.  Receivers 
from  one  to  ten  tubes,  including 
the  superheterodyne,  were  oper- 

ated on  loud  speaker,  and  excel- 
lent quality  reception  secured. 

The  Abox  is  illustrated  above. 

TRANSMITTING 
APPARATUS 

In  addition  to  our  regular 
broadcast  apparatus  we 
carry  a  very  good  stock  of 
transformers,  chokes,  grid 
leaks,  high  test  condensers, 
etc.,  for  transmitting  pur- 

poses. We  will  shortly  issue  our 
new  catalog  and  we  quote 
discounts  to  dealers  or  set  build- 

ers who  can  give  satisfactory 
buying  references.  Please  ad- 

dress us  on  your  regular  letter- head. 

CHICAGO  RADIO 
APPARATUS    COMPANY 

415  South  Dearborn  St., Chicago 

CHI-RAD 

for  almost  nothing.  Solidr 
leakage  or  acid.  Extra  heavy  glass  jars.  Heavy  rug- 

ged plates.  Approved  and  listed  as  standard  by  Pop. 
Radio  Laboratories,  Pop.  Sci.  Inst.  Standards,    Radio   News  Lab., Lclax.  Inf..  aril  ..rher  Radio  authorities.  _    __ 

l^xtra  Offer:  4  Batteries  in  series  (96  Volts)  $10.50. 

SEND  NO  MONEY!  %£Zg2EtttfX&?- 
day  order  Is  received.  Pay  expressman  after  examining  batteries.  6 
per  cent  discount  for  cash  with  order.  Send  your  order  today-NOW! 

WORLD  BATTERY  COMPANY 
1219  So.  Wabash  Ave.         Dept.  81         Chicago,  111. 

Maker*  of  the  Famoux  World  Radio  •'A"  Storage  Battery 
I'rir, ;■  ,,-,-olt.  nm  Ann*,  sio.r.ri:  mo  Amp.  '"  ' 

All  equipped  viith  Solid  Ru 

World 
STORAGE  BATTERIES 

i  Solid  Rubber  Case. 

your  Radio  Dials  fo 

JknkA^\A/FAFxWbN^W5>KHJ?KGO^KFA^WJWT^ 

■PATENT  YOUR  IDEASI 
jntions  developed.  Patents  secured  in  the 
:>i«ii  countries.  ,S:,.t  iisiMotory  Terms.  Writ 
ne  HANOVER  3G62  for  confidential  advi< 
;ion  Recording  Blank. 

ALKEMITE 
Chemically  treated  crystal 

brings  Distance  and  Volume 

Supersensitive   tested   Ga- 

lena 75c  per  pound.     Wood's 
Metal.     }4  potind  $1.00.     Postage  prepaid. 
THE  MINERAL  NOVELTY  CO. 

Box  A  1005.  Joplin.  Mo. 



RADIO  AGE  for  November,  1926 The  Magazine  of  the  Hour 

53 

Complete  Parts 
(less  cabinet) 

Automatic  Variable  Coupling 
— same  control  operates  tun- 

ing condenser  and  primary 
coil  coupling  simultaneously, 
gives  maximum  and  equal 
amplification  and  selectivity 
over  entire  tuning  range. 

Stage  Shielding — prevents 
coupling  between  stages,  pre- 

venting oscillations  and  in- 
creasing selectivity.  Clari- 

fies reception. 

Hi-Q  Foundation  Unit 

Includes  drilled  and  engraved 
Micarta  Bakelite  panel,  drill- 

ed Bakelite  sub  panel,  two 
complete  shields,  extension 
shaft,  two  equalized  fixed 
Resistances,  hardware,  wire, 
nuts,   and  screws, 

HO.50
 Associate     Manufacturers 

Carter  Radio  Co. 
Martin-Copeland  Co. 
Radiall  Company 
Samson  Electric  Co. 
Sangamo  Electric  Co. 
Benjamin  Electric  Mfg.  Co. 
Eby  Manufacturing  Co. 
Hammarlund  Mfg.  Co. 
Durham  Resistors 
Westinghouse  Micarta 

Hammarlund -Roberts  Performance 
Means  A  New  Measure  For  All  Radio 

I^HE  Hammarlund-Roberts  Hi-0  is  an  outstanding  example  of  scien- 
-     tific  radio  engineering.     No  ordinary  standards  of  tone,  selectivity 

or  volume,  can  be  applied  to  this  new  receiver. 

In  designing  this  Hi-0  Receiver,  the  Hammarlund-Roberts  Board  of 
Engineers  representing  twelve  nationally  known  manufacturers,  had  at 

their  disposal  the  finest  experimental  laboratories — and  no  handicap 
in  building  to  establish  specifications  or  to  a  set  price. 

This  concentration  of  the  leaders  in  the  perfection  of  one  radio  Receiver 
has  developed  entirely  new  features  that  produce  results  unknown  to  the 
average  radio  man.  The  automatic  variable  coupling  gives  maximum 
and  equal  amplification  and  selectivity  over  the  entire  tuning  range. 
Stage  shielding  eliminates  coupling  between  stages  and  prevents  oscilla- 

tion and  increasing  selectivity.    Two  dial  control  simplifies  tuning. 

Anyone  Can  Build  the  Hammarlund-Roberts  Hi-0. 

All  the  research,  the  selection  of  parts,  the  exact  placing  of  units,  has 
been  worked  out  in  advance  for  you.  And  you  have  a  receiver  that  will 

equal  an  eight-tube  set — simplicity  of  design  and  operation  hitherto 
unthought  of — all  at  less  than  half  the  price  you  would  pay  for  a  factory 
made  set  of  anywhere  near  equal  efficiency. 

(  Jlcimmarliind V  ROBERTS ^-   HiQ   ) 

Hammarlund-Roberts 1 182-D  Broadway     :     New  York 

Please  Mention  RaJi*  Age   When  Writing  To  Advertisers. 
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TRY 

SELECTONF 

TRANSFORMERS  *-* 
AT  OUR  RISK! 

We  guarantee  that  SELECTONES  will  improve 
the  performance  of  any  receiver  using  Long  Wave 
Transformers.  Try  them  in  your  set.  If  they  do 
not  prove  far  superior  to  any  transformer  you  have 
ever  used,  return  them  and  your  money  will  be  re- 

funded.   Price  each,  $6.00. 

DESIGNED 
By  E.  H.  Scott,  and  used  in  his  famous  Worlds 
Record  Super  Nine.  Every  Selectone  Transformer 
is  perfectly  matched  to  within  one  turn  They  assure 
greater  selectivity  and  high  amplification  with  per- 

fect tone  qualitv. 
SELECTONE  Untuned  Transformer— R400— has 
specially  designed  closed  iron  core,  which  limits 
interstage  coupling  and  is  impregnated  in  a  vacuum 
so  that  all  characteristics  of  coil  remain  constant. 
The  coil  design  gives  an  extremely  high  amplifica- 

tion. Can  be  used  in  any  circuit  requiring  a  long 
wave  transformer. 

Either  199  or  201A  Tubes  Can  Be  Used 

FREE 

these  filters  is  so  perfect  that  where  extreme  i 
tivity  is  desired,  two  can  be  used  and  are  guaranteed 
to  match  perfectly.  This  is  an  exclusive  SELEC- TONE  feature. 

Send  for  illustrated  literature 
describing  Selectone  Trans- 

formers and  the  tests  they 
undergo. 

RESPONSIBLE  DISTRIBUTORS— Westill  have 
so  me  desirable  territory  available.  Write  or  wire 
today. 

JOBBERS  AND  DEALERS  See  your  Distribu- 
tors or  write  direct. 

DISTRIBUTORS 

Chicago  Dlst. —  Electrical  Sales  Co  mpany,  9  S. 
Clinton   St.,    Chicago.     New    England   Dist. — 
Electrical   Sales    Company,  261    Franklin   St., 
Boston,    Mass. 

SCOTT  TRANSFORMER  CO. 
5-9  So.  CLINTON  ST.  CHICAGO,' ILL. 

Write  Immediately  f 

ELIMINATE  ALL  BATTERIES 
Run  ANY  set,  ANY  number  of  ANY  type  tube,  from 
110  volt  A.  C.  No  hum.  Easily  done  with  NEW  TYPE 
ELIMINATOR  quickly  made  for  few  dollars  from 
STANDARD  part..  No  liquids.  No  salts.  NO  TRICKLE 
CHARGER!  No  battery  of  any  kind.  Give,  perfect 
"A"  and  "B"  current  in  any  quantity.  Nothing  like 
it.      Dollar  bill  brings  detailed  blue  prints  and  instruc- 

J.  M.  MULLEN,  Consult.  Eng.,  Lab.  D, 6549  N.  Washtenaw  Ave.  Chicago 

STATEMENT  OF  THE  OWNERSHIP,  MAN- 
AGEMENT, CIRUCLATION,  ETC.,  RE- 

QUIRED BY  THE  ACT  OF  CONGRESS  OF 
AUGUST   24,    1912. 

Of  RADIO  AGE,  published  monthly  at   Mount 
Morris,    Illinois,    for    October,    1926. 
State  of  Illinois,    1 

County   of  Cook      J  SS- Before  me,  a  Notary  Public  in  and  for  the 
State  and  county  aforesaid,  personally  ap- 

peared Frederick  A.  Smith,  who,  having  been 
duly  sworn  according  to  law,  deposes  and 
says  that  he  is  the  President  of  the  RADIO 
AGE,  and  that  the  following  is,  to  the  best 
of  his  knowledge  and  belief,  a  true  statement 
of  the  ownership,  management  (and  if  a  daily 
paper,  the  circulation),  etc.,  of  the  aforesaid 
publication  for  the  date  shown  in  the  above 

caption,  required  by  tin?"  Act  of  August  24, 
1912,  embodied  in  section  411,  Postal  Laws 
and  Regulations,  to  wit: 

1.  That  the  names  and  addresses  of  the 
publisher,  editor,  managing  editor,  and  busi- 

ness managers  are :  Publisher,  RADIO  AGE, 
Inc.,  F.  A.  Smith,  President,  500  N.  Dear- 

born St.,  Chicago.  111.;  Editor,  Frederick  A. 
Smith,  500  N.  Dearborn  St.,  Chicago,  111.; 
Managing  Editor,  Frederick  A.  Smith,  500  N. 
Dearborn  St.,  Chicago,  111.;  Business  Manager, 
M.  B.  Smith,  500  N.  Dearborn  St.,  Chicago, 111. 

2.  That  the  owner  is:  (If  owned  by  a  cor- 
poration, its  name  and  address  must  be  stated 

and  also  immediately  thereunder  the  names 
and  addresses  of  stockholders  owning  or  hold- 

ing one  per  cent  or  more  of  total  amount  of 
stock.  If  not  owned  by  a  corporation,  the 
names  and  addresses  of  the  individual  owners 
must  be  given.  If  owned  by  a  firm,  company, 
or  other  unincorporated  concern,  its  name  and 
address,  as  well  as  those  of  each  individual 
member,  must  be  given.)  RADIO  AGE,  Inc., 
500  N.  Dearborn  St.,  Chicago,  Illinois;  Fred- 

erick A.  Smith,  500  N.  Dearborn  St.,  Chicago. 
Illinois;  M.  B.  Smith,  500  N.  Dearborn  St., 
Chicago,  Illinois;  J.  H.  Lohbeck,  6429  Cates 
Ave.,  St.  Louis,  Mo. 

3.  That  the  known  bondholders,  mortga- 
gees, and  other  security  holders  owning  or 

holding  1  per  cent  or  more  of  total  amount 
of  bonds,  mortgages,  or  other  securities 
are:    (If   there   are    none,    so    state.)         None. 

4.  That  the  two  paragraphs  next  above, 
giving  the  names  of  the  owners,  stockholders, 
and  security  holders,  if  any,  contain  not  only 
the  list  of  stockholders  and  security  holders 
as  they  appear  upon  the  books  of  the  com- 

pany but  also,  in  cases  where  the  stockholder 
or  security  holder  appears  upon  the  books  of 
the  company  as  trustee  or  in  any  other 
fiduciary  relation,  the  name  of  the  person  or 
corporation  for  whom  such  trustee  is  acting, 
is  given;  also  that  the  said  two  paragraphs 
contain  statements  embracing  affiant's  full 
knowledge  and  belief  as  to  the  circumstances 
and  conditions  under  which  stockholders  and 
security  holders  who  do  not  appear  upon  the 
books  of  the  company  as  trustees,  hold  stock 
and  securities  in  a  capacity  other  than  that 
of  a  bona  fide  owner;  and  this  affiant  has  no 
reason  to  believe  that  any  other  person,  as- 

sociation, or  corporation  has  any  interest  di- 
rect or  indirect  in  the  said  stock,  bonds,  or 

other   securities   than   as   so   stated   by  him. 
5.  That  the  average  number  of  copies  of 

each  issue  of  this  publication  sold  or  dis- 
tributed, through  the  mails  or  otherwise,  to 

paid  subscribers  during  the  six  months  pre- 
ceding  the   date   shown   above   is      (This 

information     is    required    from     daily    publica- tions   only.) 
FREDERICK  A.  SMITH, 

Editor. 
Sworn     to    and     subscribed    before    me    this 

21st    day    of    September    1926. 
(SEAL)  AMANDA    FRIIS. 

(My  commission  expires   Mar.   5,   1929.) 

udio     B333 

aimiiiwi. 
The  four  types  thoroughly  explained 

in  a  fully  illustrated  booklet  9"  x  12". 
This  book  will  be  sent  to  you  absolutely 
FREE  if  you  will  send  me  six  cents  in 
stamps  to  cover  cost  of  handling  and 

postage. 
W.  McMANN 

64  Church  St.,  Dept.  R.  A.,  New  York  City 

TROUBADOUR 

Jlu.1 

nobles  of  old  Spain,  France 

,  Italy  charmed  a  continent  with  their  hauntingly 
beautiful  music  and  poetry — so  has  the  marvelous 
reproduction  of-  the  TROUBADOUR  impressed 
itself  upon  the  Radio  World  of  today.  It  is  Music 
and  Song  and  Poetry  unaltered,  undistorted — true. 
Distinctively  artistic  in  design,  body  finished  in 
rich  walnut  brown,  base  and  faces  in  dull  black 

Morocco  leather  finish.  Troubadour's  weight  of 
11  pounds  is  absolute  assurance  against  vibration, 
while  Quali-Tone's  advanced  construction  results 
in  a  new  quality  of  reproduction — that  amazes 
listeners  by  its  depth,  resonance  and  purity.  Height, 
16  1-4  inches,  Diameter  13  1-2  in< 
Depth  5  1-2  inches   

SEND  for  literature  describing  Quali-Tone's  com- 
plete line,  which  includes  the  Junior  Speaker — 

S7.50,  Quali-Tone  No.  2  Speaker — $10.  Quali- 
Tone  No.  3— $15.  Quali-Tone  No.  4—S25  and 
Quali-Tone   Radio  Units  at  S6  and  S7.50. 

$30. 

PATENTED 

8,000    MILE    RECORD 
The  Quali-Tone  Loop  pictured  above  holds  two 
World's  Records  for  distant  reception,  having 
brought  in  stations  8,000  miles  away.  Write  for 
verification  of  these  records.  Exclusive  Thumb- screw Adjustment  keeps  wires  taut  V*  •  tf»1A 
always.  Guaranteed  to  improve  the  Kvipfl  thill 

reception  of  any  receiver       *   *  *****  T1V ception  c DEALERS  'SSS  j-  $£££■  JOBBERS 
DURO  METAL  PRODUCTS  CO. 

2653  North  Kildare  Avenue, 

Chicago 

Mailing  Lists 
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STUDY  AT  HOME 

,;. 

YOU  EARN   WHILE  YOU  LEARN 

AMERICAN    RADIO    ENGINEERS, 
Dept.   615   Hearst  Bldg.,     Chicago.   U.  S.  A. 

Please  Mention  Radio  Age   When   Writing  To  Advertisers. 
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^HJfcJTutoe  Set 
*"■**"**# note  Dial  "Radio 

Wonderful  offer  direct  from  the  factory!  The  world's  greatest  radio. 
A  perfect  working,  single  dial  control,  7  tube  receiver.  And  just  to  prove  our  claims,  we  wil! 
ship  it  to  your  home  for  so  days'  free  trial.  Test  it  under  all  conditions.  Test  it  for  distance,  vol- 

ume and  tonal  quality  — and  if  you  are  not  convinced  that  it  is  the  best  single  dial  set  you  ever 
heard,  return  it  to  the  factory.  We  don't  want  your  money  unless  you  are  completely  satisfied 

iiiHiiiiHiiiiiaiiiiiiiiiiiiiiiiHiiiiniiiiHiiiiuiiiiHiiiiniiiiiaiiiniinniijji 
BIG  PROFITS 

TO  AGENTS  AND  DEALERS  I 
Our  Agents  and  Dealers  make  big  money  ■ 
selling  Metrodyne  Sets.  You  can  work  all  = 
or  part  time.  Demonstrate  the  superiority  ̂  
of  Metrodynes  right  in  your  home.  Metro-  ■ 
dyne  Radios  have  no  competition.  Lowest  = 
wholesale  prices.  Demonstrating  set  on  30  B 

days'    free    trial.  Greatest    money -making  ■ 
opportunity.  Send  coupon  below — or  a  let-  = 

ter —  for  our  agent's  proposition. 

Metrodyne  Super -Seven  Radio 
A  single  dial  control,  7  tube,  tuned 

radio  frequency  set.  Approved  by- 
America's  leading  radio  engineers.  Designed 
and  built  by  radio  experts.  Only  the  highest 

quality  low  loss  parts  are  used.  Magnificent, 

two-tone  walnut  cabinet.  Artistically  gilded 
genuine  Bakelite  panel,  nickeled  piano 
hinge  and  cover  support.  All  exposed  metal 

parts  are  beautifully  finished  in  24-k  gold. 

Easiest  set  to  operate.  Only  one  small 
knob  tunes  in  all  stations.  The  dial  is  electric- 

ally lighted  so  that  you  can  log  stations  in  the 
dark.  The  volume  control  regulates  the  recep- 

tion from  a  faint  whisper  to  thunderous  volume, 

1,000  to  3,000  miles  on  loud  speaker!  The  Met- 
rodyne Super-Seven  is  a  beautiful  and  efficient 

receiver,  and  we  are  so  sure  that  you  will  be 
delighted  with  it,  that  we  make  this  liberal 

30  days'  free  trial  offer.  You  to  be  the  judge. 

30 
Days'  FREE  Trial 

Metrodyne  Super-Six 
Another  triumph  in  radio.  Here's  the  new  1927  model  Metro- 

dyne 6  tube  long  distance  tuned  radio  frequency  receiving  set.  Ap- 
proved by  leading  radio  engineers  of  America.  Highest  grade  low 

loss  parts,  completely  assembled  in  a  beautiful  walnut  cabinet. 
Easy  to  operate.  Dials  easily  logged.  Tune  in  your  favorite  station 
instantly  on  same  dial  readings  every  time.  No  guessing. 

Mr.  Howard,  of  Chicago,  said :  "While  Ave  Chicago  broadcasting  stations 
were  on  the  air  I  tuned  in  seventeen  out-of-town  stations,  including  New 
York  and  San  Francisco,  on  my  loud  speaker  horn,  very  loud  and  clear,  as 
though  they  were  all  in  Chicago." 

We  are  one  of  the  pioneers  of  radio.  The  success  of  Metro- 

dyne sets  is  due  to  our  liberal  BO  days1  free  trial  offer, 
which  gives  you  the  opportunity  of  trying  before  buying. 

METRO- ELECTRIC  COMPANY 
2161-71  N.  California  Ave,    «    Dent.  118 

Mail  COUPON  Below! 
Let  us  send  you  proof  of 

Metrodyne  quality 
F.  L.  Warnock,  Greentown,  Ind., writes: "I  received  the  Met rodyne  in  good  shape  and  am  more  than  pleased  with  it.  Got 

stations  2,000  miles  away." 
C.  J.Walker,  Mariposa,  Calif.,  writes:  "Received  my  Metro- 

dyne Single  Dial  set  O.  K.  I  believe  that  these  one-dial  sets 
are  going  to  be  excellent  sellers.  I  had  no  trouble  in  tuninj 
in  stations  enough  to  satisfy  anyone,  so  you  will  please  send 

rue  another  set." Roy  Bloch,  San  Francisco,  Calif.,  writes:  "Very  often  we travel  from  New  York  to  the  Hawaiian  Islands  quickly  — 
from  station  to  station  —  by  means  of  the  little  tuning-knob 
which  operates  the  electrically-lighted  dial.  The  Metrodyne 
Single  Dial  Set  is  much  easier  to  operate  than  any  radio  set 

I've  ever  seen." 
We  will  send  you  hundreds  of  similar  letters  from  own- 

ers who  acclaim  the  Metrodyne  as  the  greatest  radio 
set  in  the  world.  A  postal,  letter  or  the  coupon  brings 
complete  information,  testimonials,  wholesale  prices, 
and  our  liberal  30  days*  free  trial  Offer. 

coupon  ygmf 
or  send  a  postal  or  letter. Get  our 
proposition  before  buying  a  radio. 
Deal  direct  with  manufacturer — 

Save  Money. 

METRO  ELECTRIC  COMPANY 
1161-71  N.  California  Ave.,  Dept.    118 
Chicago,  Illinois 
Gentlemen: 

Send  me  full  particulars  about  Metrodyne  6  tube 
and  7  tube  sets  and  your  30  days'  free  trial  offer 

J<  vou  are  interested  in  AGENT'S  prop- 1   1 
CntCagOf  Illinois       I       osition,  place  an  "X"  in  the  square  *„>  LJ 
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You  Get  it  Ml 

With  an  Avtsliii  Aerial 

A  few  advantages  of  the  AUSTIN 
AERIAL.  Increases  selectivity. 

Non-directional.  Minimizes  inter- 
ference. Eliminates  wires.  Easily 

installed.      Guaranteed. 

THE  TRIANGLE   ELECTRIC   CO. 
329  Rex  Ave.  NE. 
Canton,    Ohio 

□  Payment  enclosed. 

□  C.  O.  D.  □  Send  circular. 

Name      

Address       

City       

Can  You 
Pick  out  the  program  you 
want,  without  getting  any 
interference  from  other 
nearby  stations?  Or  can 

you  cut  out  your  local  sta- 
tions and  get  the  distant 

ones?  If  you  want  to  get 
the  best  results  from  your 
radio  use  an 

Austin  Aerial 
Regardless  of  the  kind  of  recep- 

tion you  are  getting,  we  GUAR- 
ANTEE the  Austin  Aerial  will 

improve  it.     PRICE,  $14.00. 

At  your  dealers,  or  direct  from  us. 
MONEY  BACK  GUARANTEE. 

Manufactured  by 

THE  TRIANGLE 
ELECTRIC  CO. 

329  Rex  Ave.         CANTON,   OHIO 

GANG  CONDENSERS 

Amsco  engineering  has  per- 
fected the  multiple  condenser 

—  made  practical,  at  last,  the  old 
ideal  of  simplified  control. 
The  illustration  shows  the 

new  Three-Gang  Amsco 
Straight  Tuning  Line  Allocat- 

ing Condenser. 
Ask  your  dealer  or  write  for  leaflet 
AMSCO  PRODUCTS,  INC. 
Broome  and  Lafayette  Streets 

CONE  UNIT 
For  use  on  cones  of  any  size  up  to  4  feet. 
Most    powerful    and    efficient    made. 
Sold  on  rigid  money  back  guarantee. 

C.  O.  D.  or  Prepaid  $7.50 
TUNBAR  RADIO  CO. 

26  Cortland  St.  New  York 

The  Melancholy  (?)  Days  Arrive 
(Continued  from  page  16.) 

prefer.  During  the  entire  four 

years,  Mr.  Boisclair's  announcer has  been  L.  J.  Barnes,  and  to 
those  who  have  followed  the  pro- 

grams, the  two  seem  insepar- 
able. Mr.  Barnes  is  essentially 

a  technical  man,  but  like  many 
another  has  had  to  fill  in  an 
emergency,  and  now  combines 

the  two  duties  to  everybody's satisfaction. 
The  WGY  Players  is  a  feature 

that  has  become  a  household 
word,  and  while  almost  every 
station  today  features  a  church 
s  e  r  vi  c  e  with  a  convincing 

preacher,  Dr.  Bernard  C.  Claus- 
en of  Syracuse,  has  become  na- 

tionally famous  for  the  inspiring 
sermons  broadcast  each  Sunday 
from  WGY. 

To  sum  it  all  up  Schenectady 

is  a  mighty  dependable  broad- 
caster to  tune  to  week  after 

week,  and  whatever  alarms  and 
bugaboos  may  arise  to  worry  us 
in  regard  to  our  air  entertain- 

ment, we  feel  confident  that  in 
this  station  we  can  always  find 
an  antidote  for  melancholy  days. 

The  Magazine  of  the  Hour 

How  to  Use  a  Power  Tube  in 
Your  Present  Set 

(Continued  from  page  34) 

adapt  any  audio  frequency  am- 
plifier to  the  use  of  the  new  UX 

or  CX  type  power  tubes  are  bat- 
tery feeder  changes,  and  these 

are  few  in  number.  For  the 
most  part,  the  new  UX  and  CX 
storage  battery  tubes  will  fit  the 
old  sockets,  but  in  the  case  of 
the  UX  and  CX  dry  cell  tubes, 
it  will  be  found  necessary  to 
either  use  an  UX  adaptor  or 
change  the  socket.  The  latter 
method  is  much  preferable, 
costs  no  more,  and  is  little 
trouble  while  one  is  rewiring. 
Care  should  be  taken,  however, 
to  get  the  various  wires  on  the 

proper  terminals,  as  the  ter- 
minal arrangement  on  the  UX 

socket  is  different  from  that  on 
the  old  standard  UV  199  socket. 
Since  both  the  old  and  new 
sockets  are  plainly  marked  with 
identical  letters,  this  should  pre- 

sent no  difficulties,  it  being 
merely  necessary  to  transfer  the 
wire  from  "G"  on  the  old  socket 
to  "G"  on  the  new  socket;  trans- 

fer the  wire  from  "P"  on  the  old 
socket  to  "P"  on  the  new  socket; 
and  transfer  the  filament  wires, 
which  are  the  two  remaining 
ones,  regardless  of  how  marked, 
from  the  old  socket  to  the  new 

one. 
The  battery  requirements  of 

the  new  power  tubes  are  shown 
in  the  following  table,  together 
with  those  of  the  standard  tubes 
used  in  the  set,  making  it  easy 

A&B  Battery**) 

ChargerOHirC Satisfaction  Guaranteed 

Charges  any 

type  of  storage A  or  B  battery, 

using  a  few  cents 

worth  of  ordi- 

nary house  cur- rent, either  alternat- 
ing or  direct.  Can- not injure  battery. 

Complete  directions 
enclosed.  Anyone 

can  operate.  No  expensive  "extras"  to buy.  Why  pay  $10.00  to  $15.00  for  a 
charger  when  you  can  get  this  splendid 
GUARANTEED  R.  B.  Charger  by  mailing 
us  two  dollars  (bills,  money  order,  check 
or  stamps)  plus  ten  cents  in  stamps  or  coin 
to  pay  mailing  costs.  Charger  will  be  sent 
postpaid.  If  you  are  not  satisfied,  return 
within  five  days  and  we  will  refund  your 
money.       Order    at    once — TODAY. 
R.   B.  SPECIALTY   COMPANY 

Dept.  D-l 308  East  Third  St.,  Cincinnati,  O'.iio 
Please  Mention  Radio  Age   When   Writing   To  Advertisers. 
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to  select  at  a  glance  the  proper 
tubes  and  extra  batteries  for  use 
in  your  particular  set. 

Proper  "C"  battery  voltages 
for  the  various  stages  may  be 
obtained  either  by  using  separ- 

ate "C"  batteries  for  each  stage, 
or  by  tapping  off  a  common  bat- 

tery, as  shown  in  Figures  No.  5 
and  No.  6.  There  is  no  great 
advantage  in  using  separate  bat- 

teries unless  trouble  is  encoun- 
tered with  feed  back  between 

stages,  causing  howling.  This 

is  rare.  The  size  of  "C"  battery 
used  is  not  important,  as  the  cur- 

rent drain  is  negligible,  the  shelf 
life  of  the  battery  without  ma- 

terial voltage  drop  determining 
its  life  when  employed  in  this 
manner. 

The  conversion  of  the  circuit 
shown  in  Figure  No.  2  to  that  of 
Figure  No.  4  is  accomplished  in 
the  following  simple  manner. 

The  wire  running  from  the  "F" 
or-" A"  or-"C"  post  on  the  last 
stage  audio  transformer  (the 
transformer  feeding  into  the 
last  tube  before  the  loud  speak- 

er) to  the  "-4i/>  volt  C"  binding 
post  or  cable  wire  is  removed 
and  replaced  with  a  wire  run- 

ning from  the  above  mentioned 
transformer  terminal  to  either 

the  "-22  V2  volt  C"  or  the  "-9 
volt  C"  battery  post,  depending 
on  what  type  of  tube  is  being 
used.  The  wire  running  to  the 

"-4 1/2  v°lt  C"  battery  from  the first  audio  transformer  is  not  to 
be  disturbed.  The  wire  running 
from  the  "+90  volt  B"  bat- 

tery to  one  of  the  loud  speaker 
terminals  is  next  disconnected 
from  the  battery,  an  extra  forty- 
five  volt  block  of  "B"  battery  is connected  in  series  with  the 
existing  ninety  volt  battery,  and 
the  wire  from  the  loud  speaker 
which  has  just  been  discon- 

nected from  the  ninety  volt  "B" 
battery  terminal  is  now  run  to 
the  one  hundred  thirty-five  volt 
terminal  thus  formed,  usually 

designated  "+  135  volt  B."  The 
wire  running  from  the  first  stage 
transformer  to  the  "+  90  volt  B" 
terminal  is  not  to  be  changed. 

That's  all  there  is  to  it,  except 
for  inserting  the  tube  and  turn- 

ing on  the  "juice." Should  the  circuit  which  it  is 
desired  to  convert  to  that  repre- 

sented in  Figure  No.  4  be  that 
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Pat.  No.  135-C  Portable  Voltmeter  DeLuxe. 
Two   ranges  for  checking  plate  and  fila- 

ment Voltages. 

Until 

Your  Set — — is  voltmeter  controlled  you 
will  not  know  its  power  to 

perform. Careful  set  owners  in- 
variably run  their  radio 

tubes  much  below  their  rated 
filament  voltages  in  fear  of 

injuring  them. 
Radio  tubes  all  have  a  very 

critical  voltage  requirement.  A  15% 
reduction  in  filament  voltage  simply 
means  a  60%  reduction  in  set  efficiency. 
The  only  way  to  know  filament  voltage 
is  to  check  it  with  a  voltmeter. 

Jewell  has  both  portable  and  panel 
mounting  voltmeters  in  many  styles. 
Send  for  new  Radio  Instrument  catalog 

No.  1-5-C. 

JEWELL  ELECTRICAL 
INSTRUMENT  CO. 

1650  Walnut  St.,  Chicago 

Twenty-six       Years       Making      Good      Instruments" 

No.    135-B  Two  inch  d 
panel  mounting  volt 

with  two  scales 

We  Carry  a  Complete  Line  of  Parts 
for  the  Following  Circuits : 

AERO-DYNE 
St.  James 

Qualitone Short  Wave 

Browning-Drake 
Hammerlund  Roberts 

Madison  Moore 
Samson  7C 
Victoreen 
Universal 

Radio  Age  Super  9 

World's  Record  Super  8 
Orders  shipped  same  day  received 

WHOLESALE  RETAIL 

226  WEST  MADISON  STREET 
TELEPHONE, 
MAIN  4627 

CHICAGO ILLINOIS 

Please  Mention  Radio  Age   When   Writing   To  Advertisers. 
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Greater  Distance 

Finer  Selectivity 
Greater    Power 

with 

W^  SUPER-SENSITIVE  ^^1 

INDUCTANCE   UNITS 

TUNED  RADIO  FREQUENCY  KIT 

$12.00 
Replace  your  present  inductances  with 
this  Aero  Coil  Tuned  Radio  Frequency 
Kit.  It  will  positively  improve  the  per- 

formance of  your  receiver.  Special  pat- 
ented Aero  Coil  construction  eliminates 

radio  frequency  losses.  You  will  notice 
instantly,  a  tremendous  improvement  in 
volume,  tone  and  selectivity. 

This  kit  consists  of  three  matched  units. 

The  antenna  coupler  has  a  variable  pri- 
mary. Uses  .00035  condenser.  Coils  are 

uniformly  air  spaced.  No  dope  is  used. 
Consequently  they  tune  into  resonance 

on  a  "knife's  edge." 

FREE  with  each  kit 
Eight  page  color  circuit,  layout  and  instruc- 

tion sheet  for  building  the  super-sensitive  5 
tube  Aero-Dyne  Receiver  packed  with  each 
kit.  Extra  copies.  75  cents  each.  Get  yours 
TODAY  from  your  nearest  dealer. 

Aero  Products,  Inc. 
Dept.  106,  1772  Wilson  Avenue 

Chicago,  111. 

■Bmd^-AmfJifierj: 
•  Resistance-Coupled 

^PERFECT  AUDIO  AMPLIFIER- 

Provides ;■.:■■ 
molded  resistors  used  In  the  Bradley^ Amplifier 
do  not  vary  with 

Can  be  osed  *o  replace  transformer 
>  sets  with  decided  increase  In  tono  quality. 

v         £9en-Biar%r  Co. 
■a  Electric  Controlling  Apparatus 
%  289  Greenfield  Avenue       Milwaukee,  Wis. 

WwMVAVAV.V.V.VA'l 

shown  in  Figure  No.  1,  the  pro- 
cedure is  slightly  different,  it  be- 

ing necessary  to  change  one 

more  wire,  and  to  insert  a  "C" 
battery.  This  may  be  accom- 

plished in  the  following  easy 
way.  The  wires  running  from 
the  "F"  or  "-A"  or  "-C"  ter- 

minals on  both  transformers  to 
the  negative  filament  battery 
binding  post,  usually  designated 
"-A"  are  removed,  and  the  posi- 

tive or  "+'"  terminal  of  the  "C" battery  to  be  used  is  connected 

to  the  "-A"  binding  post.  A  wire 
is  now  run  from  the  above  men- 

tioned transformer  post  or  ter- 
minal on  the  first  stage  audio 

transformer  to  the  "-4^  volt 
C"  battery  terminal.  Another 
wire  is  connected  from  the  same 
binding  post  or  terminal  lug  on 
the  last  stage  audio  transformer 
to  either  the  "-9  volt  C"  or  the 
"-22 1/2    volt    C"    battery    post. 

In  both  amplifiers  described 
above,  it  will  probably  be  found 
necessary  to  slightly  advance 
the  controlling  rheostat  to  com- 

pensate for  the  increased  cur- 
rent flow  caused  by  the  power 

tube  filament.  If  Amperites  or 
other  ballast  resistors  are  em- 

ployed for  tube  control  in  the 
set  under  discussion,  the  one 
controlling  the  last  audio  tube 
must  be  replaced  with  one  of  the 
proper  capacity.  If  a  single  bal- 

last resistor  is  used  for  control- 
ling a  group  of  tubes,  the  next 

larger  size  must  be  used.  For 
instance  if  the  group  controlled 
by  one  resistor  and  contain- 

ing the  power  tube  contains 
three  tubes  in  all,  a  resistor  de- 

signed for  controlling  four-  stand- 
ard tubes  is  proper. 

The  insertion  of  a  power  tube 
in  the  last  audio  stage  of  your 
set  will  not  only  give  increased 
capacity  for  volume,  but  will  re- 

sult in  a  better,  smoother  tone 
due  to  the  lack  of  distortion 
which  always  occurs  with  the 
overloading  of  a  tube,  regard- 

less of  how  slight  the  overload 
may  be.  If,  however,  you  should 
try  to  use  a  power  tube  without 
the  above  outlined  proper  bat- 

tery connections,  you  would 
find  that  it  gave  little  or  no  im- 

provement, and  that  due  to  in- 
sufficient grid  biasing,  your 

"B"  batteries  veritably  melted away! 

FULL  VOLTAGE 
Under  Any  Load 

£. 
WJvrw 

'B"  BATTERY  ELIMINATOR 
Smooth  constant  plate  current  with 

ample  reserve  powers  for  set  of  any 
number  of  tubes.  Operates  from  house 
lighting  system,  using  Raytheon  tube. 
First  cost  the  only  expense. 

Write  for  full  description. 

irfmericaa&leehic COMPANY 
STATE  AND  64TH  STREETS 
CHICAGO,  U.  S.  A. 

Makers  of  Burns  Loud  Speaker* 

—  greater    distance,    more 
izing  selectivity,  finer  tone 

Science  has  discovered  a  new  principle 
in  radio  amplification  ...  a  striking 
new  development  that  is  bringing  un- 

heard of  results.  This  principle  is  found- 
ed upon  a  new  kind  of  coil — the  Erla 

Balloon  Circloid.  It  brings  4  distinct 
improvements.  These  are  explained  in  a 
fascinating  book  just  published  and  being 
mailed  free. 

Edition  limited — Write  today 
Get  this  book  and  read  about  this 

newest  scientific  radio  principle.  See  the 
many  different  circuits  in  which  it  may 
be  used.  Find  out  how  you  can  turn 
your  present  set  into  the  latest  example 
of  radio  engineering — and  at  a  remark- 

ably small  cost.  There  are  only  a  limited 
number  of  these  books,  so  you  must 
write  immediately. 

AddressElectrical  Research  Laboratories 
2500  Cottage  Grove  Ave.,  Dept.  69-D..  Chicago,  111. 

fAKE  MONEY- EVENINGS Iwl    Let  me  show  you  how  4364  men,  without  ex- 
1  I   perience  add  $25  to  $75  weekly  to  their  in- *      come  without  giving  up  their  present  position. 

B.Z    FISCHER,  122  W.  Austin  Ave,  Chicaao.  111. 
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■Build  a  Better  Set  Than  You  Can  Buy; 
HENRY-LYFORD  is  the  new  1927  circuit  that  everybody  at  the  New  York  Radio  Exposition  talked 
about  and  is  endorsed  by  all  the  leading  radio  magazines;  read  about  it  in  this  magazine.  This  NEW 
circuit  with  a  wide  wave  length  of  from  37  to  550  meters  permits  you  to  tune  in  where  the  ordinary 
receiver  NEVER  GETS. 

The  Outstanding  Circuit  of  the  Year 

HENRY-LYFORD  RECEIVER 
With  the  Deliberately  Unbalanced  Circuit 

This  new  unbalanced  feature  gives  a  tremendous  increase  in  sensitivity  without  losing  selectivity,  and  its  simplici- 
ty of  construction  is  such  that  any  one  can  build  the  Henry-Lyford  and  everyone  should,  for  it  is  really  a  won- 

derful and  beautiful  receiver.  Its  high  and  low  wave  length  range  permits  you  to  hear  the  North  Pole  expeditions, 
government  stations  and  amateurs,  a  tuning  feature  not  obtainable  with  the  average  circuit. 

A  SIMPLE  CIRCUIT 
Simple  instructions  are  furnished  with  each  complete 

iron  and  a  pair  of  pliers. 
COMPLETE  LIST  OF 

a  screw  driver,  soldering 

1  Bakelite  Panel,  7x24,  drilled  and  engraved    $  5.25 
1  Bakelite  sub-panel,  drilled,  with  5  Benjamin  sockets 

mtd       5.75 
2  Precise  350  mmfd.  variable  condensers,  type  845       9.00 
I  Precise  55  mmfd.  variable  condenser,  type  940       1.50 
1  Centralab  modulator,  type  500M       2.00 

1  Carter  "Imp"  filament  switch   65 
1  Carter  No.  102a  jack   70 
1  Carter  No.  103  jack.   80 
1  University  antenna  coupling  transformer,  type  B-l..  4.50 
1  University  radio  frequency  transformer,  type  B-2....  5.50 
1  University  tuned  radio  frequency  transformer   type 

B-3       3.50 

—EASY  TO  BUILD 
set  of  parts  and  all  you  need  i; 

STANDARD  PARTS 
2  Thordarson  audio  transformers,  type  R-200    16.00 
5  Tobe  Deutschmann  1  mfd.  fixed  condensers       4.50 
1   Micamold  .002  mfd.  permanent  condenser....   40 
1   Micamold  .001  mfd.  permanent  condenser   40 
3  Amperites,  type  112       3.30 

10  Coil  mounting  jacks       1.25 
1  Pair  of  Benjamin  brackets,  type  8629   70 
1  Sub-panel  supporting  post           .20 
2  Eby  binding  posts  marked  ANT.,  GND   30 
2  4-in.  Kurz  Kasch  dials,  100  to  0   ,       1.50 
1  8-wire  battery  cable       1.10 
1  Coil  of  Belden  hook-up  wire   40 
1  Complete  set  of  hardware   30 

DEALER'S CATALOG 
on  request 

Re.aU,e  H  El  NS  &  BO  LET 

Complete  parts  carefully- 
packed  and  fully 
guaranteed 69 .SO DEALER'S 

CATALOG 
on  request 

Radio  and  Electric 
Supply  Corp. 44  PARK  PLACE,  NEW  YORK 

Brownsville  Center 

THE  naval  radio  station  at 

Brownsville,  Texas,  may  be- 

come the  "central"  through 
which  will  be  cleared  communi- 

cations between  the  United 
States  and  Mexican  and  Central 

American  points,  if  experiments 

conducted  by  the  Navy  Depart- 
ment prove  successful. 

Tests  conducted  with  the  U.  S. 
S.  Henderson  indicated  that  the 
Brownsville  station  can  furnish 

good  communication  to  ships  in 
the  area  between  Cape  Mala,  Pa- 

nama Republic,  and  Cape  San 
Lucas,  Lower  California,  Mexico 

it  was  reported.  Ships  in  thaJ 
area  have  often  complained  of  in 
ability  to  receive  Balboa  or  Sar 
Diego,  and  it  is  believed  thai 

Brownsville  would  be  a  good  sta- 
tion to  take  their  messages,  as 

well  as  those  from  ships  in  the 
Gulf  of  Mexico. 

Chelsea  Radio  Co.,  Chelsea,  Mass. 
One  of  the  Oldest  Established 

Radio  Manufacturers 

Wo  Change  in  Wiring 
<"*•  with  theMdaptea 

Qio^ul^fX  Power 
tube 

THIS   unusual  tube  in  your  set  brings  you 
closer  to  natural  reception  than  any  addi- 
tion you  can  make. 

Realistic  reception — greater  volume — fullness 
of  tone — all  this  the  Mogul  5  VCX  brings  from 
your  set — without  a  change  in  set  wiring. 
Order  one  from  your  dealer  today — and  find 
out  about  other  Van  Home  tubes  that  will 

improve  your  reception. 

The  Van  Home  Co.,  Inc. 
102  Center  Street,  Franklin,  Ohio 

ONE  USER 
SAYS 

"Let  me  con- 

gratulate you  on  the 

splendid  perform- ance of  the  Adapted 

Mogul  5  VCX  Pow- er Amplifier  Tube. 
I  found  that  these 

tubes  give  remark- 
able amplification 

and  clarity.  The 
tube  actually  gives 

considerable  in- 
crease in  volume 

when  used  without 
additional  voltage 

or  grid  bias,  but 
when  135  volts  is 

applied  to  the  plate 
the  volume  is  vir- 

tually  doubled." 

Set  users_who  are not  satisfied  with 
ordinary  reception 

are  equipping  their 
sets  throughout 
with  Van  Home 
Tubes.  They  are 

made  in  a  number 

of  types  for  all receiving  purposes, 

every  tube  being 
unconditionally 

guaranteed.  Ask 
your  dealer  about 
Van  Home  Tubes 

or  write  for  des- 
criptive   matter. 

Please  Mention  Radio  Age   When   Writing  To  Advertisers, 
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There's  money  for  you  in 

RADIO 

Wonderful    opportunity    for    ambitious 
men  to  win  success  in  this  fast- 

growing  profession 

The  Radio  industry  is  expanding  so  rapidly 
that  trained  men  are  at  a  premium.  There 
is  a  constant,  urgent  demand  for  operators 

—  factory  superintendents  —  engineers  — 
service  men  —  designers  —  salesmen. 

There  is  no  better  way  for  you  to  succeed 
in  this  fascinating  business  than  to  study 
the  Radio  Course  of  the  International  Corre- 

spondence Schools.  This  course  is  new  and 

complete.  It  was  written  by  practical  authori- 
ties in  this  field.  It  is  endorsed  by  leading 

radio   experts    and   radio   manufacturers. 
Mr.    R.    E.    Thompson,    president   of    the    R.    E. 

Thompson   Manufacturing   Company    (.makers   of   the 
famous  Thompson  Neutrodyne  Radio  Sets),  says: 

"I   was   once   a   student   of   the   International 
Correspondence  Schools  myself  and  I  am  familiar 
with  your  methods  and-  texts.    I  recommend  them 
to  any   young  man   who   is  sincerely   seeking   to 
improve  himself  in  position   and  salary." 
Quincy   J.   Workman   writes   that  he  has   "nearly 

doubled   his   salary"   since  he   took  up   the   I.   C.   S. 
Radio   Course.      He   is   now   manager  of    the   Radio 
Department  in  a  large  store. 

This  same  course  enabled  John  M.  Paynter  to  get 
a  position  as  Radio  Operator  and  Ship's  Electrician. Scores  of  other  men  in  radio  factories,  laboratories 
and  stores  report  similar  progress. 

You,  too,  can  get  in  on  the  ground  floor  if  you  act 
quickly.  But  don't  delay  too  long.  Mark  and  mail the  coupon  today  and  let  us  tell  you  all  about  the 
I.  C.  S.  Radio  Course  and  what  it  can  do  for  you. 

Mail  the  Coupon  for  Free  Booklet 

International   Correspondence    Schools 
Box8785-E,  Scranton,   Penna. 

1       Without  cost   or   obligation,   please   send   me  I 
I   all  the  facts  about  the  new  I.  C.  S.  course  in  i 

RADIO 

•   Name   

|   Street  Address.. 

|   City...^..^.   

RADIO  We  want  to  hear ■  »«■'■*'  from  hard-hitting 

radio  dealers  operating  live-wire 
stores  who  want  to  make  the  best 

jobber  connection  in  America. 

DEALERS 
Our  eight  big  warehouses  furnish  you 
with  the  finest  products  in  radio.  And 

WANTED 
■Write  today  on  your  letterhead  for  big 
catalog  of  nationally  advertised  lines. 

Ask  for  L, 1008 

wakem  &  Mclaughlin,  inc. 
225  E.  ILLINOIS  STREET,  CHICAGO,  ILL. 

Naval  Development  of  Radio 

Direction  Finding  Equipment 
(Continued  from  page  12) 

During  the  period  when  no 
bearings  are  being  taken,  the 
operators  listen  in  on  nearby 
ships  whenever  they  hear  them 
and  check  their  positions.  In  this 
manner  more  than  one  ship, 
which  has  been  steaming  along 
in  a  fog,  has  been  warned  of  its 

approach  toward  dangerous  wa- 
ters in  time  to  avert  disaster. 

The  efficiency  of  the  U.  S.  Navy 
radio  compass  system  is  wholely 
dependent  upon  the  service  it 
gives  and  in  this  particular 
mariners  are  constantly  urged  to 
make  use  of  the  service  as  fre- 

quently as  they  desire. 

Though  rather  skeptical  at  the 
advent  of  the  radio  compass  serv- 

ice, the  masters  of  merchant  ves- 
sels now  fully  appreciate  the 

great  assistance  afforded  them  by 
the  use  of  it  not  only  guarding 
them  against  possible  grounding 
but  avoiding  delays  due  to  fogf 
by  guiding  them  to  port.  Th 
popularity  of  the  U.  S.  Nav: 
radio  compass  and  the  confidence 
being  placed  in  it  is  borne  out  by 
noting  the  continual  increase  in 
the  number  of  bearings  given. 

1919-1920,  16,344;  1920-1921, 
53,344;  1921-1922,  93,000;  1922- 
1923,  120,523;  1923-1924,  138,- 
094;  1924-1925,  137,592  (de- 

crease due  to  Navy  ships)  ;  1925- 
1926,  184,206. 

While  radio  compass  develop- 
ment with  regard  to  ship  and 

shore  stations  only  have  been 
mentioned  in  the  foregoing,  radio 

compass  design  applicable  to  air- 
craft has  in  like  manner  kept 

abreast  of  the  times. 

From  June,  1916,  when  steps 
were  first  taken  to  consider  radio 

compasses  for  aircraft  and  de- 
velopment in  this  particular  di- 

rection started,  at  the  Naval  Air 

Station,  Pensacola,  up  to  the  pres- 
ent day  the  use  of  radio  compass 

in  aircraft  has  steadily  increased 
until  today  it  can  safely  be  said 
that  all  the  larger  planes  are 
equipped  with  this  apparatus. 

It  is  generally  conceded  that 
the  successful  navigation  of  the 

Navy  plane  NC-4  across  the  At- 
lantic was  due  largely  to  the  use 

of  her  radio  compass  in  locating 
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one  of  the  destroyers  guarding 
the  line  of  flight.  As  has  been 
previously  implied,  up  to  the 
present  summer  the  shore  radio 
stations  have  been  calibrated 
over  the  sea  area. 

Because  of  the  increased  activ- 
ity in  the  use  of  Army,  Navy  and 

commercial  aircraft,  the  U.  S. 
Navy  during  the  past  summer 
used  the  dirigible,  the  U.  S.  S. 
LOS  ANGELES  in  calibrating 
the  inland  sectors  of  the  shore 
radio  stations  located  between 

Otter  Cliffs  and  Cape  Hatteras. 
It  is  the  same  indomitable 

spirit  of  determination  and 
"stick-to-it-iveness"  handed  down 
from  a  century  ago  by  the  father 
of  the  U.  S.  Navy,  John  Paul 
Jones,  that  actuated  the  present 

U.  S.  Navy  in  pushing  the  devel- 
opment of  the  radio  compass  as 

one  of  the  greatest  contributions 
made  to  the  safe  navigation  of 
ships  at  sea,  and  in  the  air. 

Blue  Prints 
description 
:eivers— the 

World's  Record  Super  9 — the  wonder  receiver 
that  holds  4  fully  verified  World's  Records  for 
distance.  The  World's  Record  Super  9  is  one  of the  few  receivers  to  bring  London  into  Chicago 
during  the  last  two  International  Contests. 
Thousands  of  testimonials  hail  the  World's  Rec- ord Super  9  as  the  marvel  of  Radio.  Write  for 
free  list  of  records  and  testimonials  today! 

Easy  to  Build 
You  can  build  an  exact  duplicate  of  the  original 
World's  Record  Super  9  by  following  our  Blue 
Prints.  Building  instructions  complete  in  every 
detail  with  each  set  of  Blue  Prints  make  it  easy 
for  anyone  to  build  this  remarkable  receiver 
with  perfect  success.  Complete  Building  in- 

structions and  Blue  Prints  $5.00.  Remit  with 
order  or  we  will  send  C.  O.  D. 

Mail  the  Coupon Today! 

M-S  SYNDICATE 
Box  2131,  Cleveland,  Ohio 

M-S   SYNDICATE, 
Box    2131,    Cleveland,   Ohio 
□  Please  send  me  free  literature  and  verifica- 

tions of  the  records  made  by  the  World's Record  Super  9. 

□  Am  enclosing  S.'i  fur  Blue  Prints,  etc. 
□  Send  me  Blue  Prints,  etc.,  C.  O.  D. 

NAME   

ADDRESS.. 

Please  Mention  Radio  Aye  When  Writing  To  Advertisers, 
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61 Old  Songs  Most  Popular 
Say  Carl  H.  Butman 

SURVEYS  made  by 
 broad- 

casters indicate  that  the  old- 
time  music  is  still  the  most 

popular,  despite  the  craze  for 

jazz  so  pronounced  in  the  young- 
er generation.  The  reason  for 

this  may  be  that  the  younger 
fans  are  all  out  dancing,  or 
buggy  riding,  and  that  the  only 
ones  who  listen  in  regularly  in 

the  evenings  are  the  older  mem- 
bers of  the  home,  who  naturally 

prefer  the  songs  popular  in  their 
youth.  At  any  rate,  a  very 

large  percent  of  the  requests  re- 
ceived by  stations  today  come 

from  fans  who  ask  for  old-time 
songs. 
A  request    to  WEAF  from  a 

man    describing     himself    as    "a 

Carbtoell 
Conbensersi 

Used  In 

"Radio  Age"  Hookups 
"Radio  Broadcast"  Lab.  Circuit 

"Infradyne"  Receiver 
"A  C  Vanon"  Receiver 

"New-Day"  Short  Wave  Receiver, 
Most  Amateur  Stations 
The  Best  Receivers. 

ftfje  Sllen  m.  Carttoall 
jlllanufaJturing  Corp. 

821   Prospect  St.,     Brooklyn,   N.  Y. 

"The   Standard  of   Comparison" 

P 
To  the  Man  with  an  Idea 

I  offer  a  comprehensive,  experi- 
enced efficient  service  for  his 

prompt,  legal  protection  and  the 
development  of  his  proposition. 

Send  sketch  of  model  and  de- 
scription, for  advice  as  to  cost, 

search  through  prior  United  States 
patents,  etc.  Preliminary  advice 
gladly    furnished    without    charge. 
My  experience  and  familiarity 

with  various  arts  frequently  en- 
able me  to  accurately  advise  cli- 
ents as  to  probable  patentability 

before  they  go  to  any  expense. 

Booklet  of  valuable  information  and 
form  for  properly  disclosing  your 
idea  free  on  request.     Write   today. 

RICHARD  B.  OWEN,  Patent  Lawyer 
81  Owen  Bldg.,  Washington,  D.  C. 

41-M  Park  Ro 41 -M  Park  Kow, 

common  clod  hopper  of  Illinois," 
requests  the  song  "Somewhere  a 
voice  is  calling"  to  be  rendered 
on  his  birthday  if  possible.  A 
Baltimore  woman  wrote  WRC 
that  she  liked  the  old  songs  best 
and  gave  the  names  of  some  her 
mother  sang  to  her  eighty  years 

ago.  Some  of  the  correspond- 
ents who  wrote  to  WGN  re- 

quested songs  which  they  used 
to  sing  themselves  or  heard  sung 
by  stars  of  the  opera  in  their 

early  days.  Others  take  the  bet- 
ter class  of  music  quite  seriously 

and  arrange  to  listen  in  every 
Sunday  night,  with  their  lights 
dimmed  and  the  whole  family 
seated  around  the  receiver.  It 

would  appear  that  there  are 
many  of  the  older  listeners  who 
do  not  care  for  modern  music, 
especially  on  Sunday  evening  and 
hundreds  of  the  letters  sent  to 
the  Atwater  Kent  stars  request 

the  classic  and  semi-classic  songs 
of  long  ago. 

On  the  other  hand,  there  are 
still  some  listeners  who  object  to 

what  they  call  "Old  Chestnuts," 
preferring  some  of  the  numbers 
which  are  not  sung  so  frequently, 

although  they  do  not  specify  mod- 
ern music.  One  writer  asks 

WGN  not  to  let  Mr.  McQuhae 

sing  "Little  Boy  Blue,"  while 
another  fan  asks  him  to  repeat 
it,  adding  that  his  children  sat 

about  the  loud  speaker  spell- 
bound the  last  time.  A  much 

punished  fan,  according  to  his 
own  letter,  objects  to  having 

"Ave  Maria"  sung  by  any  one. 
A  number  of  listeners,  many 

of  whom  are  apparently  not  of 
American  birth  make  special  re- 

quests to  have  songs  of  foreign 

origin  broadcast.  A  Welch-Amer- 
ican asks  for  Welch  songs,  an 

Irishman  asks  for  the  songs  of 
Erin,  and  fans  from  Scotland 
and  other  countries  make  similar 

requests. 

Marvelous  |7D  P  IT 

dermy,  the  wonderful  art  olmountine  birds. 

'■''-,'' 

Decorate  home  and  den. 
~>ig  profits.    Join  oui 

udents.      buccess    guaranteed 
[  without  delay.  Send  right  now 

f  Taxidermy,  2t/k8  El  wood  Bldg.,  Omaha,  Neb. 

$1  Per  Copy.     Only  a  Few 

1926  Annuals  are  Left 

Mica  Condensers 

intermec"ate 
sizes 

IT  IS  accuracy,  not  luck,  that  makes 
one  receiver  sweeter  and  more  power- 
ful than  another  that  is  almost  its  twin. 

Especially  condenser  accuracy,  for  the 
closer  you  come  to  absolute  accuracy  at 
these  critical  parts,  the  more  wonderful 

your  receiver  will  be.  The  cost  of  ac- 
curate condensers  is  small — the  effect 

is  immense. 

Now  you  can  get  Sangamo  Mica  Con- 
densers in  capacities  in  between  the 

usual  stock  sizes,  so  you  can  build  with 
greater  accuracy  than  ever  before.  They 
are  guaranteed  to  be  accurate  and  they 
always  stay  accurate,  being  solidly 
molded  in  bakelite.  Neither  heat,  cold, 

moisture,  pressure,  nor  acid  fumes  will 
affect  their  capacity,  because  bakelite 
seals  the  delicate  parts  against  all  out- 

side influences. 

Capacities     in     microfarads     and     prices 

0.00004 

0.001 

0.00005 0.0012 
0.00006 0.0015 

0.00007 0.00175 
50c. 0.00008 0.002 

0.0001 
0.0025 

0.00012 
0.00015 
0.000175 
0.0002 

-  40c. 

0.003 0.0035 

0.004 

60c. 

0.00025 0.005 

70c. 

0.0003 
0.006 85c. 

0.00035 
0.007 

90c. 

0.0004 
0.0075 95c. 

0.0005 0.008 

$1.00 
0.0006 0.01 

1.15 

0.0007 0.012 1.20 
0.0008 0.015 

1.25 

With   Resistor  c 
ips,   10c  extra. 

11  so  Sangamo  By- Pass  Con 
densers. 

0.1     mfd.     80c. 0.5  mfd .     90c. 

0.25  mfd. 80c. 1.0  mfd 
.  $1.25 

Sangamo  Electric  Company 
6332-1         Springfield,  Illinois 

RADIO  DIVISION,  50  Church  Street,  Netv  York 

SALES  OFFICES— PRINCIPAL  CITIES 

For  Canada — Sangamo  Electric  Co.  of  Canada.  Ltd. 
Toronto 

For  Europe — British  Sangamo   Co.,   Ponders  End, 
Middlesex.  Eng. 

For   Far   East — Ashida    Engineering    Co.,    Osaka, 

Japan. Please  Mention  Radio  Age  When   Writing  To  Advertisers, 
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KDKA 
KDLR 
KDYL 
KFAB 
KFAD 
KFAF 
KFAU 
KFBB 
KFBC 

KFBK 
KFBL 
KFBS 
K.FBU 
KFCB 
KFDD 
KFDM 
KFDX 
KFDY 
K.FDZ 
KFEC 
KFEL 
KFEQ 
KFEY 
KFFP 
RFGO 
KFH 
KFHA 
KFHL 
KFI 
KFIF 
KFIO 
KFIO 
KF1U 
KFIZ 
KFJB 
KFJC 
KFJF 
KFJI 
KFJM 
KFJR 
KFJY 
KFJZ 
KFKA 
KFKU 
KFKX 
KFKZ 
KFLR 
KFLU 
KFLV 
KFLX 
KFMR 
KFMX 
KFNF 
KFOA 
KFOB 
KFON 
KFOO 
KFOR 
KFOT 
KFOX 
KFOY 
KFPL 
KFPM 
KFPR 
KFPW 
KFPY 
KFQA 
KFQB 
KFQD 
KFQP 
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Correct  List  of  Broadcast  Stations 
Westinghouse  Electric  &  Mfg.  Co....EastPittsburgh,  Pa.  309 
Radio  Electric  Co     _   Devils  Lake,  N.  D.  231 
Newhouse  HoteL_     Salt  Lake  City,  Utah  246 
Nebraska  Buick  Auto  Co     Lincoln,  Neb.  341 
Electrical  Equipment  Co   Phoenix,  Ariz.   273 
A.  E.  Fowler       San  Jose,  Calif.  217 
Independent  School  Dist   Boise,  Idaho  280 
F.  A.  Buttrey  &  Co     _   Havre,  Mont.  275 
W.   Z.   Azbill  &  Union    League   Club,  San  Diego, 
Cal   _.._.    380 

Kimball-Upson    Co   Sacramento,  Calif.  535 
Leese  Bros.   Everett,  Wash.  224 
School  District  No.  One     Trinidad,  Colo.  238 
St.  Matthews  Cathedral.       Laramie,  Wyo.  375 
Nielson  Radio  Supply  Co     Phoenix,  Ariz.  238 
St.  Michael  Cathedral.     _   Boise,  Idaho  275 
Magnolia  Petroleum  Co     -...Beaumont,  Texas  316 
First  Baptist  Church       Shreveport,  La.  236 
South  Dakota  State  College   Brookings,  S.  D.  306 
Harry  O.  Iverson     Minneapolis,  Minn.  231 
Meier  &  Frank     Portland,  Ore.  248 

Eugene  P.  O'Fallon,  Inc   Denver,  Colo.  254 
Scroggin  &  Co         Oak,  Neb.  268 
Bunker  Hill  &  Sullivan   _   _.Kellogg,  Idaho  233 
First  Baptist  Church     .Moberly,  Mo.  242 
Crary  Hardware  Co   _       Boone,  Iowa  226 
Hotel  Lassen       Wichita,  Kans.  268 
Western  State  College  of  Colo —   _„.Cunnison,  Colo.  252 
Penn.  College           Oskaloosa,  Iowa  240 
E.  C.  Anthony,  Inc     _   Los  Angeles,  Calif.  469 
Benson  Polytechnic  Institute     Portland,  Ore.  248 
North  Central  High  School    Spokane,  Wash.  272 
First  Methodist  Church.     Yakima,  Wash.   256 
Alaska  Electric  Light  &  Power  Co   .....Juneau,  Alaska  226 
Daily  Commonwealth   Fond  du  Lac,  Wis.  273 
Marshall  Electric  Co   ._   Marshalltown,  Iowa  248 
R.  B.  Fegan   Junction  City,  Kans.  219 
National  Radio  Mfg.  Co.   Oklahoma  City,  Okla.  261 
E.  E.  Marsh   __._   ....Astoria,  Ore.  246 
University  of  North  Dakota     Grand  Forks,  N.  D.   278 
Ashley  C.  Dixon  &  Son   _.._   Portland,  Ore.  263 
Tunwall  Radio  Co._     1   Fort  Dodge,  Iowa  246 
W.  E.  Branch         Ft.  Worth,  Tex.  254 
Colo.  State  Teachers  College   _   Greeley,  Colo.  273 
The  University  of  Kansas    Lawrence,  Kans.   275 
Westinghouse  Elec.  &  Mfg.  Co   _... Hastings,  Neb.   288 
Chamber  of  Commerce   Kirksville,  Mo.  225 
University  of   New    Mexico._   Albuquerque,  N.  M.  254 
San  Benito  Radio  Club   San  Benito,  Texas  236 
Swedish  Evangelist  Church   ...Rockford,  111.  229 
George  Roy  Clough   Galveston,  Texas  240 
Morningside  College   ...Sioux  City,  Iowa  261 
Carlton  College   _   Northfield,  Minn.  337 
Henry  Field  Seed  Co       Shenandoah,  Iowa  461 
Rhodes  Department  Store   Seattle,  Wash.  454 
KFOB,  Inc   _.._   .Burlingame,  Calif.  225 
Echophone  Radio  Shop       Long  Beach,  Calif.  233 

Latter  Day  Saints'  Union   Salt  Lake  City,  Utah  236 
Tire  &  Electric  Co   David  City,  Neb.  226 
College  Hill  Radio  Club   Wichita,  Kans.  231 
Tech.  High  School   _   Omaha,  Nebr.  248 
Beacon  Radio  Service   _   St.  Paul,  Minn.  252 
C.  C.  Baxter   Dublin,  Texas  252 
The  New  Furniture  Co    Greenville,  Texas  242 
Los  Angeles  County  Forestry  Dept...Los  Angeles,  Calif.  231 
St.  Johns  M.  E.  Church   Carterville,  Mo.  258 
Symons  Investment  Co   Spokane,  Wash.  273 
The   Principia   St.  Louis,  Mo.  261 
The  Searchlight  Publishing  Co   Fort  Worth,  Texas  263 
Chovin  Supply  Co   .....Anchorage,  Alaska  227 
G.  S.  Carson,  Jr       Iowa  City,  la.  224 

KFQU   W.  E.  Riker     Holv  City,  Calif.  231 
KFQW  C.  F.  Knierim       _   North  Bend,  Wash.  216 
KFQZ   Taft  Products  Co   ....Hollywood,  Calif.   226 
KFRB    Hall  Bros   _   Beeville,  Texas  248 
KFRC    City  of  Paris   _   San  Francisco,  Calif.   268 
KFRU  Stephens  College       .....Columbia,  Mo.  500 
KFRW  Western  Broadcasting  Co   _   ..Olympia,  Wash.  219 
KFSD    Airfan  Radio  Corp   _.„   _...San  Diego,  Calif.   246 
KFSG    Echo  Park  Evan.  Assn....   _     Los  Angeles,  Calif.  275 
KFUL    Thomas  Groggan  &  Bros...   Galveston,  Texas  258 
KFUM  W.  D.  Corley.     Colorado  Springs,  Colo.  240 
KFUO   Concordia  Seminary.. ._     St.  Louis,  Mo.  545 
KFUP    Fitzsimmons  General  Hospital   Denver,  Colo.  234 
KFUR   Peery   Bldg.  Co.,  Inc   _.._   _   Ogden,  Utah  224 
KFUS    Louis  L.  Sherman     _   _   .....Oakland,  Calif.  256 
KFUT   University  of  Utah   Salt  Lake  City,  Utah  261 
KFUU   H.C.ColburnandE.L.  Mathewson,Oakland,Calif.    220 
KFVD    Chas.&W.J.McWhinnie       Venice,  Calif.  205 
KFVE    Benson  Broadcasting  Corp   _   St  Louis,  Mo.  240 
KFVG    First  M.  E.  Church     Independence,  Kans.  236 
KFVI     Headquarters  Troop,  56th  Cavalry   Houston,  Texas  240 
KFVN    Carl  E.  Bagley       _.._   .....Fairmont,  Minn.  227 
KFVR    Moonlight    Ranch.   1   :.  Denver,    Colo.   244 
KFVS    Cape  Girardeau  Battery  Sta.  Cape  Girardeau,  Mo.    224 
KFVY    Radio  Supply  Co   _   Albuquerque,  N.  M.  250 
KFWB  Warner  Bros.    Pictures   Hollywood,  Calif.  252 
KFWC  L.  E.  Wall     _   _   ..San  Bernardino,  Calif.  211 
KFWF  St.  Louis  Truth  Center.   St.  Louis,  Mo,  214 
KFWH  F.  Wellington  Morse,  Jr....   Eureka,  Calif.  254 
KFWI    Radio  Entertainments,  Inc..  South  San  Francisco,  Calif.  226 
KFWM  Oakland  Educational  Society   Oakland,  Calif.  207 
KFWO  Lawrence  Mott   _   ..._   Avalon,  Calif.  211 
KFWU  Louisiana  College   _.._   Pineville,   La.  238 
KFWV  Wilbur   Jerman   _   Portland,    Ore.  213 
KFXB    Bertram  C.  Heller   Big  Bear  Lake,  Calif.  203 
KFXD  Service  Radio  Co   Logan,  Utah  205 

KFXF    Pike's  Peak  Broadcasting  Co.  Colorado  Springs,  Colo.  250 
KFXH  Bledsoe  Radio  Company   .El  Paso,  Texas  242 
KFXJ    R.    G.    Howell   near   Edgewater,  Colo.  216 
KFXR  Classen  Film  Finishing  Co   Oklahoma  City,  Okla.  214 
KFXY  Harry  M.  Costigan   _   _   Flagstaff,  Ariz.  205 

KFYF    Carl's  Radio  Den.....   _   .Oxnard,  Calif.  214 
KFYJ    Houston  Chronicle  Pub.  Co.  (Portable)  Houston,  Tex.  238 

KFYO   Buchanan-Vaughan    Co   Texarkana,    Tex.  210 
KFYR  Hoskins-Meyer,  Inc   Bismarck,  N.  Dak.  248 
KGAR  Tucson   Citizen   Tucson,  Ariz.  244 
KGBS   A.    C.    Dailey..„   Seattle,    Wash.  227 
KGBU  R.  R.  Thornton   Ketchikan,  Alaska  229 
KGBW  Martin    Brotherson   Joplin,    Mo.  283 
KGBX  J.  B.  Abercrombie   St.  Joseph,  Mo.  348 
KGBY  Albert  C.  Dunning.   Shelby,  Nebr.  203 
KGBZ   Federal  Livestock  Remedy  Co   York,  Nebr.  333 
KGCA  C.   W.  Greenley   Decorah,   Iowa  280 
KGCB  Wallace  Radio  Institute   Oklahoma,  Okla.  331 
KGCG  Moore    Motor    Co   Newark,    Ark.  234 
KGCH  Wayne    Hospital   _   Wayne,    Nebr.  450 
KGCI     International  Radio  Co     San   Antonio,   Texas  240 
KGCL  Louis    Wasmer   .....Seattle,   Washington   230 
KGCM  Robert   B.   Bridge   San  Antonio,   Texas  263 
KGCN  Alva  E.  Smith   Concordia,  Kansas   210 

KGCR  Cutler's  Broadcasting  Service  ...    Brookings,  S.  D.    252 
KGO      General  Electric  Co   ..Oakland,  Calif.  361 
KGTT   Glad  Tidings  Tabernacle,  Inc   San  Francisco,  Calif.  207 
KGU      Marion  A.  Mulrony...   Honolulu,  Hawaii  270 
KGW     Morning  Oregonian   Portland,  Oreg.  492 
KGY     St.  Martins  College   Lacey,  Wash.  278 

KHJ       Times-Mirror  Co   Los  Angeles,  Calif.  405 
KHQ      Louis  Wasmer   _   Spokane,    Wash.  395 
KICX    Atlantic   Automobile    Co   Anita.'] 
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KJBS 
KJR J.  Brunton  &  Sons  Co   

Northwest  Radio  Service  Co. 
San  Francisco,  Calif.   220 
  Seattle,  Wash.  384 
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Field  Intensity  Measuring 
Instruments. 

(Continued  from   -page   37) 
down  the  scale  as  the  two  fre- 

quencies pull  in  and  out  of 
phase,  thus  indicating  that  the 
oscillator  is  being  adjusted  to 

the  right  frequency." 
The  field  intensity  range  of 

this  portable  equipment  is 
about  30,000  to  20  microvolts 
per  meter,  but  this  range  may 
be  extended  to  200,000  micro- 

volts per  meter  by  increasing 
the  resistance  unit  in  the  out- 

put side  of  the  potentiometer 
to  a  corresponding  degree.  The 
wave  length  range,  too,  may  be 
broadened  at  both  the  higher 
and  lower  bands  by  the  use  of 
interchangeable  oscillator  coils, 
but  the  accuracy  of  the  poten- 

tiometer is  limited  somewhat  to 
200  meters  in  the  higher  fre- 
quencies. 

For  Radio  Supervisors 
NINE  radio  supervisors,  in  as 

many  geographical  dis- 
tricts in  the  United  States,  have 

been  termed  the  traffic  officers 
of  the  air,  in  recognition  of  the 
characterization  that  Secretary 
of  Commerce  Herbert  Hoover  is 

the  "Chief  of  Police  of  the 
Ether."  Thus,  the  radio  super- 

visors are  to  be  held  account- 
able for  any  undue  interference 

created  by  high-powered  sta- 
tions in  their  respective  districts. 

This  duty  of  measuring  the 
strength  or  field  intensity  of 
broadcasting  stations  is  of  in- 

creasing importance,  and  the 
proper  fulfillment  of  this  func- 

tion by  the  radio  supervisors  re- 
quires the  use  of  special  equip- 

ment. 
Therefore,  the  Radio  Labora- 

tory of  the  Bureau  of  Standards 
is  designing  and  equipping  the 
radio  supervisors  with  portable 
apparatus  for  measuring  the 
strength  or  field  intensity  of 
broadcasting  stations.  The  dia- 

gram reproduced  with  this  arti- 
cle illustrates  in  detail  the  new 

equipment,  the  first  unit  which 
has  been  furnished  S.  W.  Ed- 

wards, radio  supervisor  of  the 
eighth  district,  with  headquar- 

ters in  Detroit.  He  has  installed 
this  apparatus  on  his  mobile 
transmitting  and  receiving  sta- 

tion, or  so-called  radio  labora- 

tory on  wheels.  The  other  eight 
radio  supervisors  will  be  simi- 

larly equipped  in  due  course  of 
time.  Dr.  J.  H.  Dellinger,  Chief 
of  the  Radio  Laboratory  of  the 
Bureau  of  Standards,  in  discuss- 

ing this  portable  field  equipment 
and  the  objects  for  which  it  was 
designed,  furnishes  this  writer 
with  the  following  statement: 

"The  factor  which  determines 
the  strength  of  signal  produced 
in  a  radio  receiving  set  by  the 
waves  from  any  transmitting 
station  is  the  field  of  intensity 
produced  by  the  station.  This 
field  intensity  is  not  determin- 

able from  a  knowledge  of  the 
power  of  the  transmitting  sta- 

tion, and  so  the  interference 
caused  by  a  station  at  a  given 
point  is  measured  not  by  the 

station's  power  but  by  the  field 
intensity  which  it  produces. 

"During  the  past  few  months 
the  Bureau  of  Standards  has 
been  making  a  study  of  the  sev- 

eral methods  heretofore  used 
for  the  measurement  of  field  in- 

tensities and  is  developing  meth- 
ods and  apparatus  suitable  for 

such  measurement  for  various 
purposes.  A  portable  apparatus 
has  been  developed  for  the  su- 

pervisors of  radio,  so  that  they 
may  be  equipped  to  measure  the 
field  intensity  of  transmitting 
stations  and  thus  regulate  the 
power  of  the  stations  so  that 
they  do  not  produce  excessive 
interference. 

"With  the  advent  of  higher- 
power  broadcasting,  the  Bureau 
of  Standards  has  measured  the 
field  intensities  produced  at 
Washington  by  a  number  of  the 
higher-power  stations.  These 
measurements  have  shown  that 
the  effect  of  the  higher  power 
is  to  produce  louder  signals  and 
to  increase  the  radius  of  the 
small  zone  around  the  broad- 

casting station  in  which  there  is 
freedom  from  atmospheric  dis- 

turbances ('static')  and  other 
interference.  This  gain  is  not 
proportional  to  the  increase  of 
power.  The  higher  power  does 
not  materially  increase  the  in- 

terference produced  by  the  sta- 
tions. The  signal  fluctuation 

(fading)  at  a  distance  is  not  re- 
duced by  the  stations.  The  sig- 

nal   fluctuation    (fading)    at    a 
(Please  turn  to  page  69) 

Brings 
IfirarSet 
IJpToDate 

The  only  real  advance  claimed  by  the  mak- 
ers of  this  year's  best  sets  is  improvement  in 

tone  performance.  This  improvement  can 
be  made  in  your  present  set  by  simply  adding 
the  Centralab  Modu-Plug.  This  modern- 

izing device  makes  your  reception  equal  in 
tone  performance  to  that  of  the  latest  high- 
priced  receivers. 
Modu-Plug  is  warranted  by  Central 

Radio  Laboratories,  makers  of  variable  re- 
sistances for  sixty-nine  manufacturers  of 

leading  standard  sets. 
Centralab  Modu-Plug  replaces  the  loud 

speaker  plug.  Gives  any  degree  of  tone 
volume  from  a  whisper  to  maximum  by  sim- 

ply turning  the  small  knob  on  the  plug, 
without  adjustments  of  other  controls. 
Modu-Plug  matches  the  speaker  impedance 
to  the  output  impedance  of  the  set.  Re- 

duces interfering  noises.  Clarity  and  faithful 
reproduction  equal  the  latest  developments 
in  perfected  perfon 

(P'l    Cf\  at  your  dealers,  or  mailed tpA.iJ\J  direct  on  receipt  of  price 

Central  Radio  Laboratories 
24  Keefe  A 

Canadian  Representative- treal.     Australian  Represe) tors.  Ltd.,  Syd 
Rothermel,  Ltd.,  Lon 

,  Milwaukee,  Wis. 
g  "W.  Levine,  Mon- 
3— United  Distribu- 

in  Representative — 

Centralab     Radiohn 

holding  the  sensitive  regenera- 
tive position  which  immediately 

precedes  the  oscillation  point, 

loss  of  se- 
standard  unit  on 
Retail  price,  S2.00 's  or  from  us. 

TheWriteGift 

for  Children Individual  Name*4|  A  A •-  PENCIL  SETS*1  ̂  De  Luxe  Set:      Jgg 

Finest     genuine     sheepskin 
leather  case  with  coin  pocket, 

richly  embossed.    Any  name 
engraved  in  18  kt.  gold.    Con- 

tains pencils  and  penholder  in  as- 
sorted colors,  point  protector,  ruler, 

sharpener.     Absolutely  supreme  in its  class. 

Send  Check,  Money  Order  or  U.  S.  Postage. 

U.  S.  PENCIL  CO.,  Inc. 
487  Broadway  Dept.  Z.      N«w  York 

Please  Mention  Radio  Age   When   Writing   To  Advertisers. 
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KLDS    Reorganized  Church  of  Jesus  Christ,  Independence, Mo.  441 
KLS       Warner  Brothers     Oakland,  Calif.  250 

KLX      Tribune  Publishing  Co   _.._     Oakland,  Calif.  508 
KLZ       Reynolds  Radio  Co.—     Denver,  Colo.  265 
KMA      May  Seed  &  Nursery     Shenandoah,  Iowa  461 
KMJ      Fresno  Bee   Fresno,  Calif.  234 

KMMJ  M.  M.  Johnson  Co....     Clay  Center,  Nebr.  229 
KMO     Love  Electric  Co         Tacoma,  Wash.  250 
KMOX  Voice  of  St.  Louis       St.  Louis,  Mo.  280 

KMTREchophone  Mfg.   Co   Los  Angeles,   Calif.   238 
KNRC  C.  B.  Juneau   Hollywood,  Calif.  208 
KNX      Los  Angeles  Express     _...Los  Angeles,  Calif.  337 
KOA      General  Electric  Co   Denver,  Colo.  322 

KOAC  Oregon  Agriculture  College...-   —   Corvallis,  Oreg.  280 
KOB      N.  Mex.  Coilege  of  Agric    ..State  College.N.  Mex.  349 
KOCH  Omaha  Central   High  School       Omaha,  Neb.  258 
KOCW  Oklahoma  College  for  Women   Chickasha,  Okla.  252 
KOIL     Mona  Motor  Oil  Co...._   .....Council  Bluffs,  Iowa  306 

KOIN    KOIN,  Inc....      Portland,  Ore.   319 
KOMO  Birt  F.  Fisher     ....Seattle,  Wash.  306 
KOWWFrank  A.   Moore..   Walla  Walla,  Wash.   285 
KPJM    Wilburn    Radio   Service     Prescott,  Ariz.    215 
KPO       Hale  Bros.,  Inc           San  Francisco,  Calif.  428 
KPPC    Pasadena  Presbyterian  Church   Pasadena,  Calif.  229 
KPRC   Houston  Printing  Co...   Houston,  Texas  297 
KPSN    Star-News  Publishing  Co       Pasadena,  Calif.  316 
ROW     First    Baptist    Church...:     San   Jose,    Calif.   333 

KQV       Doubleday-Hill  Electric  Co   Pittsburgh,  Pa.  275 
KRE      Berkeley  Daily  Gazette._.._   Berkeley,  Calif.  256 
KSAC    Kansas  State  Agricultural  College  ...Manhattan,  Kans.  341 
KSD      Pulitzer    Publishing  Co     -St.  Louis,  Mo.  545 
KSL       Radio  Service  Corp.-   Salt  Lake  City,  Utah  300 
KSMR  Santa  Maria  Valley  Railroad   Santa  Maria,  Calif.  210 
KSO       A.  A.  Berry  Seed  Co   _       — Clarinda,  Iowa  242 
KTAB   Associated  Broadcasters   Oakland,  Calif.  303 
KTBI     Bible  Institute       Los  Angeles,  Calif.  294 
KTBR    M.  E.  Brown..       Portland,  Ore.  263 

KTHS-  New  Arlington  HoteL     Hot  Springs,  Ark.  375 
KTNT  N.  Baker         Muscatine,  Iowa  333 
KTUE   Uhalt    Electric     ...Houston,  Texas  263 
KTW     First  Presbyterian  Church   _   Seattle,  Wash.  454 
KUOA  University  of  Arkansas     Fayetteville,  Ark.  300 

KUOM  Lrniversity  of  Montana   Missoula,  Mont.  244 
KUSD   University  of  South  Dakota   _.._   Vermillion,  S.  D.  278 
K.UT      University  of  Texas       Austin,  Texas  231 
KVOO  The  Voice  of  Oklahoma.     Bristow,  Okla.  375 
KWCR  H.  F.  Parr..._   _.   _.._   _   Cedar  Rapids,  Iowa  278 
KWG     Portable  Wireless  Telegraph  Co   .....Stockton,  Calif.  248 
KWKC  Wilson  Duncan  Studios..      Kansas  City,  Mo.   236 
KVVKH  W:   G.   Patterson   Kennonwood,  La.   312 
KWSC  State  College  of  Washington     Pullman,  Wash.  349 
KWUCWestern  Union  College     Le  Mars,  Iowa  252 
KWVVG  City  of  Brownsville     _   Brownsville,  Texas  278 
KYW     Westinghouse  Electric  &  Mfg.  Co     Chicago,  111.  535 
KZM      Preston  D.  Allen     Oakland,  Calif.  240 
WAAD  Ohio  Mechanical  Institute   Cincinnati,  Ohio  258 

WAAF  Chicago  Daily  Drovers  Journal...-   _   Chicago,  111.  278 
WAAM   Isaiah  R.  Nelson   Newark,  N.  J.   263 
WAAT  F.  V.  Bremer   _.._       Jersey  City,  N.  J.  235 
WAAW  Omaha  Grain  Exchange       -...Omaha,  Nebr.  278 
WABB  Harrisburg  Radio  Co     Harrisburg,  Pa.  204 
VVABC  Asheville  Battery  Co.,       Asheville,  N.  C.  254 
WABI    1st  Univeralist  Church   _.._   _.._   Bangor,  Me.  240 
WABO  Hickson  Elec.  Co.,  Inc   Rochester,  N.  Y.   278 
WABQ  Haverford  College  Radio  Club   Haverford,  Pa.  261 
VVABR  Scott  High  School-   _.._   _   Toledo,  Ohio  263 
WABVV  College  of  Wooster       Wooster,  Ohio  207 
WABX  Henry  B.  Joy..-     Mt.  Clemens,  Mich.  246 
WABY  John   Magaldi,  Jr     Philadelphia,  Pa.  242 
WABZ  Colis  Place  Baptist  Church   New  Orleans,  La.  275 
WADC  Allen  T.  Simmons       _     kron,  Ohio  258 
WAFD  Albert  P.  Parfet   Port  Huron,  Mich.  275 
WAGMR.  L.  Miller   —   —   —Royal  Oak,  Mich.  275 

WAHG  A.  H.  Grebe   Richmond  Hili,  N.  Y.  316 
WAIT    A.  H.  Waite  &  Co   Tuanton,  Mass.  229 
WAIU    American  Insurance  Union     Columbus,  Ohio  294 
WAMDRaddison  Radio  Corp     Minneapolis,  Minn.  244 
WAPI    Alabama  Polytechnic  Institute   Auburn,  Ala.  461 
WARC  American  Radio  &  Research..-.,   Medford,  Mass.  261 
WATT  Edison  Elec.   Ilium.  (Portable)   Boston,  Mass.  244 
WBAA  Purdue  University.   W.  Lafayette,  Ind.  273 
WBAC  James  Milliken  University   Decatur,  III.  270 
WBAK  Pennsylvania  State  Police   Harrisburg,   Pa.  275 
WBAL  Consolidated  Gas  &  Power  Co...   Baltimore,  Md.   246 

WBAP  Wortham-Carter  Pub.  Co   ...Ft.  Worth.Texas  476 
WBAW  Braid  Elec.  Co.&Waldrum  Dru„  Co   Nashville, Tenn.  236 

WBAX  John  H.  Stenger,  Jr     ....Wilkes-Barre,  Pa.  256 
WBBC  P.  J.  Testan     Brooklyn,  N.  Y.  250 
WBBL  Grace  Covenant  Presbyterian  Church. ...Richmond,  Va.  229 
WBBM  Atlass  Investment         Chicago,  111.  226 
WBBP  Petoskey  High  School   Petoskey,  Mich.  238 

WBBR  People's  Pulpit  Assoc       Rossville,  N.  Y.  416 
WBBS  First  Baptist  Church       New  Orleans,  La.  252 
WBBWRuffner  Junior  High  School     Norfolk,  Va.  222 
WBBY  Washington  Light  Inf.—   _   Charleston,  S.C.  268 
WBBZ  C.   L.   Carrell   (Portable.)  Chicago  111.   216 
WBCN  Foster  &  McDonnell   Chicago,  111.  266 
WBDC  Baxter  Laundry  Co     Grand  Rapids,  Mich.  256 
WBES    Bliss  Electrical  School     _...Takoma  Park,  Md.  222 
WBNY  Baruschrome  Corp.-   _     New  York,  N.  Y.  322 
VVBOO  A.  H.  Grebe  &  Co.,  Inc   ..Richmond  Hill,  N.  Y.  236 
WBRC  Birmingham  Broadcasting   Co   Birmingham,  Ala.  248 

WBRE  Baltimore  Radio  Exchange   Wilkes-Barre,  Pa.  231 
WBRS  Universal  Radio  Mfg.  Co     Brooklyn,  N.  Y.  394 
WBT     Charlotte  Chamber  of  Commerce   Charlotte,  N.  C.  275 
WBZ      Westinghouse  Elect.  &  Mfg.  Co   Springfield,  Mass.  333 
WBZA  Westinghouse  Elect.  &  Mfg.  Co.-   .....Boston,  Mass.  333 

WCAC  Connecticut  Agricultural  Col'ege.. ..^.....Mansfield,  Conn.  275 
WCAD  St.  Lawrence  University          Canton,  N.  Y.  26? 
WCAE  Kaufman  &  Baer  Co         .       ....Pittsbuigh,  Pa.  461 
WCAJ    Nebraska  Wesleyan  Univei   it  v..  University  Place,  Nebr.  254 

WCAL  St.  Olaf  College.'     Northfield,  Minn.  337 WCAM  City  of  Camden     Camden,  N.  J.  23'> 
WCAO  Brager,  of   Baltimore   ...Baltimore,  Md.  275 
WCAP  Chesapeake  &  Potomac  Tel.  Co....   Washington,  D.  C.  469 

WCAR  Southern  Radio  Corp        San  Antonio,  Texas  26.* 
WCAT  School  of  Mines   _     Rapid  City,  S.  Dak.  240 
WCAU  Universal  Broadcasting  Co   .Philadelphia,  Pa.  278 
WCAX  University  of  Vermont     Burlington,  Vt.  250 
WCAZ    Carthage    College     Carthage,   111.   246 
WCBA  Charles  W.  Heimbach         Allentown,  Pa.  254 
WCBD  Wilbur  Glenn  Yoliva     Zion,  111.  345 
WCBE  Uhalt  Radio  Co       New  Orleans,  La.  263 
WCBH  University  of  Mississippi       Oxford,  Miss.  242 
WCBMHotcl  Chateau   Baltimore,  Md.   229 
WCBR  C.   H.    Messter   Portable  210 

WCBS   H.    L.  Dewing.  Portable,   ..Boston  Mass.  242 

WCCO  Washburn-Crosby  Co   —   ....Anoka,  Minn.  416 
WCFL  Chicago   Fed.    of    Labor   Chicago,    111.  492 
WCFT  Knights  of  Pythias  Home      Tullahoma,  Tenn.  252 
WCLO  C.  E.  Whitmore       —Camp  Lake  Wis.  231 
WCLS   H.  M.  Couch     _.. _   _   Joliet,  111.  214 

WCMA  Culver  Military  Academy-   -   Culver,  Ind.  258 
WCOA  City  of  Pensacola     rensacola,  Fla.  222 
WCRW  Clinton  R.  White.. ._       _   Chicago,  111.  416 
WCSH  Henry  R.  Rines.   -   _   -   —.Portland,  Maine  256 
WCSO  Wittenberg  College   -   Springfield,  Ohio  248 
WCWKChester     W.     Keen         Fort     Wayne,     Ind.   234 
WCWSChas.  W.  Selene  (Portable)    Mass.   210 
WCX      Detroit  Free  Press   _   Pontiac,  Mich.  517 

WDAD  Dad's  Auto  Accessories.  Inc     Nashville,  Tenn.  226 
WDAE  Tampa  Daily  Times...     Tampa,  Fla.  273 
WDAF  Kansas  City  Star       Kansas  City,  Mo.  366 
WDAG  J.  Laurence  Martin.-   _   Amarillo,  Texas  263 
WDAH  Trinity  Methodist  Church     El  Paso,  Texas  268 
WDAY  Radio  Equipment  Corp   Fargo.  N.  Dak.  261 
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Building  Henry-Lyford  Tuned 
and  Untuned  R.  F.  Receiver 

(Continued  from  page  32) 

white  wire  goes  through  the 
hole  in  the  sub-panel  over  the  B 
post  of  the  audio  frequency 
transformer  No.  1  and  connects 
to  it.  The  maroon  wire  should 
be  soldered  to  coil  jack  10.  Con- 

nect the  bright  red  wire  to  the 
left  hand  terminal  of  by-pass 
condenser  No.  4.  Connect  the 
green  wire  to  coil  jack  7.  Sol- 

der the  green  and  maroon  wire 
to  the  right  hand  terminal  of 
by-pass  condenser  No.  3.  The 
green  and  red  wire  is  the  only 
one  left  and  this  goes  to  the  right 
hand  terminal  of  by-pass  con- 

denser No.  5. 
Now  that  the  receiver  is  com- 

pletely wired  it  should  all  be 
gone  over  and  carefully  checked. 
Make  sure  that  every  connec- 

tion is  made  according  to  the  di- 
rections, and  that  every  soldered 

joint  is  perfect.  Now  let  us  put 
on  the  dials  and  knobs.  The  con- 

denser dials  should  read  100  de- 
grees when  the  plates  of  the 

condensers  are  fully  interleaved. 
Set  the  knob  on  the  balancing 
condenser  so  the  arrow  points 
to  the  right  when  the  plates  of 
this  condenser  are  fully  inter- 

leaved. The  knob  on  the  volume 
control  is  set  so  that  the  arrow  is 
pointing  directly  down  when  the 
shaft  of  this  control  has  been 
turned  as  far  as  possible  to  the 
left.  This  is  the  position  for  min- 

imum volume. 
To  test  out  the  receiver  con- 

nect the  solid  yellow  A+  wire 
and  the  black  and  yellow  A — 
wire  to  a  6  Volt  storage  battery. 
Try  a  tube  separately  in  each 
socket  taking  care  to  have  the 
pin.  on  the  side  of  the  tube  point- 

ing in  the  same  direction  as  the 
arrow  on  the  socket.  When 
the  filament  switch  is  turned  on 

the  tube  should  light  in  all  soc- 
kets except  the  last,  and  should 

light  in  this  socket  when  a  plug 
is  inserted  in  the  Max.  jack. 
These  tests  will  show  if  the  fila- 

ment circuit  is  correctly  wired. 
The  remaining  wires  in  the  cable 
are  now  connected  as  shown  in 

the  diagram,  taking  care  to  con- 
nect the  B—  to  the  A+  and  the 

C+  to  the  A—.  The  maroon  and 
white  wire  is  B +  221/2-  The  solid 
maroon  wire  is  B  +  90.  The  bright 

(Please  turn  to  page  67) 
Please 

BracfeohmE 
PERFECT  VARIABLE  RESISTOR 

Endorsed  by 

The  leading  manufacturers  of 
eliminators  are  using  Bradley- 

ohm-E  for  voltage  control.  The 
number  of  Bradleyohms  in  each 
-eliminator  varies  from  one  to 

three  depending  upon  the  type  of 
eliminator.  In  all  cases,  the 
Bradleyohm-E  is  the  choice  of  the 
experienced  radio  engineer. 

EVER  since  radio  broadcasting  began,  Allen-Bradley  Radio  Devices  have  met  the  demand 
for  silent,  stepless  current  control.  Today,  Bradleyohm-E,  perfect  variable  resistor,  is 

not  only  adopted  as  standard  equipment  by  manufacturers  of  B-eliminators,  but  is  recom- 
mended almost  universally  by  radio  engineers  and  writers  as  the  ideal  variable  resistor  for 

B-elimina;or  kits. 

The  scientifically-treated  graphite  discs  used  in 
the  Bradleyohm-E  provide  the  only  means  of 
stepless,  noiseless  control  which  does  not  deteri- 

orate with  age.  Carbon  or  metallic  powders  of 
various  kinds  have  been  used  as  substitutes  by 

imitators  of  the  Bradleyohm-E,  but  without  per- 
manent success.  If  you  want  a  variable  resist- 

ance unit  for  your  B-eliminator  which  will  give 
perfect  service,  be  sure  to  ask  your  dealer  for 

the  Bradleyohm-E  which  is  furnished  in  several 

ratings.  Look  for  the  Bradleyohm-E  in  the  dis- 
tinctive Allen-Bradley  checkered  carton. 

For  a  fixed  resistance  unit,  Bradleyunit-A 
oBers  unusual  advantages.  It  is  a  solid, 
molded  resistor  with  silver-plated  termi- 

nal caps  that  can  be  soldered  without  in- 
juring the  resistor.  Since  the  Bradleyunit- 

A  contains  no  glass  in  its  construction  and 
does  not  depend  upon  hermetic  sealing  for 
accuracy,  it  is  unaSected  by  temperature, 
moisture  or  age. 

Bradle.yuv.it-A  and  Bradleyohm-E  can  be  obtained  from 
your  radio  dealer  in  several  ratings.    Insist  on  Allen- 

Bradley  Radio  Devices  for  lasting  satisfaction. 

ALLEN.BRADLEY  CO. 
MILWAUKEE 

Mention  Radio  Age   When   Writing   To  Advertise! 

289  Greenfield  Avenue 

WISCONSIN 
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WDBE  Gilham-Schoen  Elec.  Co   Atlanta,  Ga.  270 

WDBJ   Richardson  Wayland  Elec.  Corp   Roanoke,  Va.  22° 
WDBK  M.  F.  Broz       Cleveland,  Ohio  227 
WDBO  Rollins  College,     Winter  Park,  Fla.  240 
WDBZ  Kingston  Radio  Club   Kingston,  N.  Y.  233 
VVDEL  Wilmington  Elec.  Specialty  Co   Wilmington,  Del.  266 
WDGY  Dr.  George  W.  Young     Minneapolis,  Minn.  263 
WDOD  Chattanooga  Radio  Co.,  Inc   Chattanooga,  Tenn.  256 
WDRC  Doolittle  Radio  Corp   New  Haven,  Conn.  268 
WDWF  Dutee  Wilcox  Flint,  Inc   Cranston,  R.  I.  441 
WDZ      J.  L.  Bush       Tuscola,  111.  278 
VVEAF   Broadcasting  Co.  of  America.—   ....New  York,  N.  Y.  491 
WEAI    Cornell  University.   Ithaca,  N.  Y.  254 
WEAM  Bor.  of  N.  Plainfield     North  Plainfield,  N.  J.  261 
WEAN  The  Shepard  Co   Providence,  R.  I.  367 
WEAO  Ohio  State  University     _   Columbus,  Ohio  294 
WEAR  Willard  Storage  Battery  Co   Cleveland,  Ohio  389 
WEAU   Davidson  Bros.  Co.....       Sioux  City,  Iowa  275 
WEBC  Walter  Cecil  Bridges..   _..   Superior,  Wis.  242 
WEBH  Edgewater  Beach  Hotel..._   _   Chicago,  111.  370 
WEBJ    Third  Avenue  Railway  Co...     New  York,  N.  Y.  273 
WEBL    R.  C    A.  Show  (Portable).   ....New  York,  N.  Y.  226 
WEBQ  Tate  Radio  Corp...._     Harrisburg,   111.  226 
WEBR  H.  H.  Howell     Buffalo,  N.  Y.  244 

WEBW  Beloit  College   Beloit,  Wis.  268 
WEBZ   Savannah  Radio  Corp.........     Savannah,  Ga.  263 
WEEI     The  Edison  Elec.  Illuminating  Co   .....Boston,  Mass.  349 
WEHS  Oliver  G.  Fordham     _.._     Evanston,  111.   203 

WEMC  Emanuel  Missionary  College   Berrien  Springs,  Mich.   285 

WENR  All-American   Radio  Corp   _   ..Chicago,  111.   266 
WEW     St.  Louis  University—     St.  Louis,  Mo.  360 
WFAA    Dallas  News  &  Dallas  Journal   _   Dallas,  Tex.  476 
WFAM  Timrs  Publishing  Co   St.  Cloud,  Minn.  273 
WFAV    Ln  v.rsity  of  Nebraska       Lincoln,  Neb.  275 

WFBC   Futt  Baptist  Church   ._   .'   Knoxville,  Tenn.  250 WFBE   J.  V.  De  Walk       Seymour,  Ind.  226 
WFBG  The  Wm.  F.  Gable  Co       Altoona,  Pa.  278 
WFBHConcourse    Radio   Corp   New   York,    N.    Y.    273 

WFBJ    St.  John's  University   Collegeville,  Minn.  236 
VVFBL   Onondaga  Hotel  Co       Syracuse,  N.  Y.  252 
WFBM  Merchants  Heat  &  Light  Co   Indianapolis,  Ind.  268 
WFBR   Fifth  Infantry   National  Guard   Baltimore,  Md.  254 
WFBZ    Knox  College       Galesburg,  111.  254 
WFCI    Frank  Crook,  Inc   Pawtucket.  R.  I.    229 
WFDF   F.   D.   Fallain      Flint,  Mich.  234 

WFKB  Vesta    Battery   Corp   _   _.._   Chicago,  111.  217 
WFL       Strawbridge  and  Clothier     Philadelphia,   Pa.  394 
WFRL    Robert  Morrison  Lacey..._   _.._   Brooklyn,  N.  Y.  205 
WGAL  Lancaster  Elec.  Supply  &  Const.  Co   Lancaster,  Pa.  248 
WGBB  H     H.  Carman   _.._   Freeport,  N.  Y.  244 
WGBC  First  Baptist  Church   _.._     Memphis,  Tenn.  278 
WGBF  Fink  Furniture  Co   Evansville,   Ind.  236 
WGBL    Scranton    Broadcasters,  Inc     Scranton,   Pa.  240 

WGBR  George  S.  Ives     Marshfield,  Wis.  229 
WGBS  Gimbel  Brothers     Astoria,   L.    I.,  N.  Y.   316 

WGBU  Florida  Cities  Finance  Co   Fnlford  By-The-Sea,  Fla.  278 
WGBX  University  of  Maine     _.._   Orono,  Me.  234 
WGCP  May  Radio  Broadcast  Corp       Newark,  N.  J.  252 
WGES  Oak  Leaves  Broadcasting  Corp   Chicago,   111.   250 
WGHB  Fort  Harrison  Hotel   _.._     Clearwater,  Fla.  266 
WGHP  G.  H.  Phelps   Detroit,  Mich.  270 
WGM     Verne  and   Elton  Spencer   Jeanette,   Pa.  372 
WGMUA,  H.  Grebe  &  Co.  (Portable)  New  York    236 
WGN     The   Tribune..       Chicago,    111.  303 
WGR     Federal  T.  and  T.  Co...._   .....Buffalo,  N.  Y.  319 
WGST  Georgia  School   of  Technology   ...Atlanta,  Ga.  270 
WGY     General  Elec.  Co...._   _.._   Schenectady,  N.  Y.  379 
WHA      University  of  Wisconsin   _   Madison,  Wis.   535 
WHAD  Marquette    University   _   _   Milwaukee,  Wis.   275 
WHAMEastman  School  of  Music   Rochester,  N.  Y.  278 
WHAP  W.  H.  Taylor  Finance  Corp     New    York,  N.  Y.  431 
WHAR  F.  D.  Cooks  Sons   Atlantic  City,  N.  J.   275 
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WHAS  Courier-Journal  &  Louisville  Times   Louisville,  Ky.  400 
WHAZ  Rensselaer  Polytechnic  Institute....   _...Troy,  N.  Y.  379 
WHB     Sweeney  School  Co           Kansas  City,  Mo.  366 
WHBA  C.  C.  Shaffer     Oil  City,  Pa.  250 
WHBC  Rev.  E.  P.  Graham     ...Canton,  Ohio  254 
WHBD  Chamber  of  Commerce   Bellefontaine,  Ohio  222 

WHBF  Beardsley  Specialty  Company   Rock  Island,  111.   222 
WHBG  John  S.  Skane   _..     Harrisburg,  Pa.  231 
WHBL  C.  L.   Carrell  (Portable)     Chicago,  111.  216 
WHBMC.  L.  Carrell,  (Portable)   _       Chicago,  111.  216 
WHEN  First  Ave.  Methodist  Church   St.  Petersburg,  Fla.   23S 
WHBP  Johnstown  Automobile  Co   _   _   .Johnstown,  Pa.  255 

WHBQ  St.  John's  M.  E.  Church  South   Memphis.  Tenn.  233 
WHBU  Riviera  Theatre  &  Bing's  Clothin  r   ...Anderson,  Ind.  219 
WHBWD.  R.  Kienzle       Philadelphia,  Pa.  216 

WHBY  St.  Norbert's  College     _   West  de  Pere,  Wis.  259 
WHDI   W.  H.  Dunwoody  Institute     Minneapolis*,  Minn.  278 
WHEC  Hickson  Electric  Co.,  Inc   Rochester,  N.  Y.  258 
WHFC  Hotel  Flanders     :     Chicago,  111.  258 
WHK     The  Radio  Air  Service  Corp     Cleveland,  Ohio  273 
WHN     George  Schube!   _   ..._     New  York,  N.  Y.  361 

WHO     Banker's  Life  Co   _   _...Des  Moines,  la.  526 
WHT      Radiophone  Broadcasting  Corp   _   Deerfield,  111.  238 
WIAD    Howard  R.  Miller   :   Philadelphia,  Pa.  250 
WIAS     Home  Electric  Co     Burlington,  Iowa  251 

WIBA    Capital  Times-Strand    Theatre   Madison,  Wis.   236 

WIBG   St.  Paul's  Protestant  E.  Church   ......Elkins  Park,  Pa.  222 
WIBH    Elite-Radio  Stores....   New  Bedford,  Mass.  210 

WIBI     Frederick  B.  Zittell,  Jr   .......Flushing,  L.I.,  N.Y.   21<> 
WIBJ     C.  L.  Carrell  (Portable)   Chicago,  111.  216 
WIBM   Pilly  Maine  (Portable)     Chicago,  111.  216 
WIBO    Nelson  Brothers       _.._   Chicago,  111.  226 
WIBR    Thurman  A.  Owings     Weirton,  W.  Va.  246 
WIBS    T.    F.  Hunter   .Elizabeth,  N.  J.  203 
WIBU    The    Electric    Farm...   Poynette,    Wis.  222 
WIBW  Dr.  L.  L.  Dill....         Logansport,  Ind.  220 
WIBX    WIBX,    Inc       Utica,    N.    Y.  234 
WIBZ    A.  D.  Trum   _           ....Montgomery,  Ala.  231 
WIL       Benson  Radio  Co   .....St.  Louis,  Mo.  258 
WIOD   Earl  G.  Fisher  Co   Miami,  Fla.   248 

WIP       Gimbel  Bros   _     Philadelphia,  Pa.  508 

WJAD  Jackson's  Radio  Eng.  Laboratories.... Waco,  Texas  353 
WJAF   J.  A.  Fernberg  Radio  Co   Ferndale,  Mich.   400 
WJAG   Norfolk  Daily  News   .._   _   .....Norfolk,  Neb.   270 
WJAK  Kokomo  Tribune   Kokomo,  Ind.   254 
WJAM  D.  M.  Perham     Cedar  Rapids,  Iowa  268 
WJAR   The  Outlet  Co   Providence,  R.  I.  306 
WJAS    Pittsburgh  Radio  Supply  House...   Pittsburgh,  Pa.  275 
WJAX  City  of  Jacksonville   _   .Jacksonville,  Fla.  337 
WJAZ    Zenith  Radio  Co       Mt.  Prospect,  111.  329 
WJBA    D.  H.  Lentz,  Jr.....       Joliet,  III.  207 
WJBB    Financial  Journal...,   St.  Petersburg,  Fla.  254 
WJBC    Hummer  Furniture  Co   LaSalle,  111.  234 
WJBI     Robert  S.  Johnson   _   Red  Bank,  N.  J.  219 
WJBK   E.  F.  Goodwin     Ypsilanti,  Mich.  233 
WJBL    Wm.  Gushard  Dry  Goods  Co   Decatur,  111.  270 
WJBO   Valdemar  Jensen       _   New  Orleans,  La.  268 
WJBR   Oraro  Drugstores   ..Omro,  Wis.   227 

WJBT   JohnS.  Boyd   _.._         Chicago,  111.  238 
WJBU    Bucknell  University   Lewisburg,  Pa.  211 
WJBV    Union    Course    Laboratories   .....Woodhaven,    N.    Y.  470 
WJBW  C.  Carlson,  Jr...._     New  Oi  leans,  La.  341 
WJBX    Henderson  &  Ross     _...Osterville,  Mass.  280 
WJBY   Electric  Construction  Co       Gadsden,  Ala.  270 
WJJD    Supreme  Lodge,  L.  O.  of  Moose.   _...Mooseheart,  III.  370 
WJR      Jewett  Radio  &  Phonograph  Co   Pontiac.  Mich.  517 
WJY      Radio  Corp.  of  America.....   New  York,  N.  Y.  405 
WJZ       Radio  Corp.  of  America   _   ..Bound  Brook,  N.J.  454 
WKAF  WKAF  Broadcasting  Co   _   Milwaukee,  Wis.  261 
WKAQ  Radio  Corp.  of  Porto  Rico     ....San  Juan,  P.   R.  341 
WKAR  Michigan  State  College   _...Fast  Lansing,   Mich.   286 
WKAV  Laconia  Radio  Club     _   Laconia,   N.  H.  224  . 
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red  wire  is  B  +  135.  The  solid 

green  wire  is  C — l1/^-  The  green 
and  maroon  wire  is  C — 4^.  The 
green  and  red  wire  is  C — 7Mj. 
All  of  these  C —  voltages  may  be 
obtained  from  one  Burgess  C 
Battery  No.  5540. 

Again  insert  a  tube  in  each 
socket  separately  and  it  should 
light  up  as  before.  If  it  does 
not  burn  out  in  any  socket  it  is 
safe  to  insert  all  of  the  tubes  in 
their  proper  places,  the  112 
tube  going  in  the  fifth  socket. 
Hook  the  antenna  and  ground  to 
the  binding  posts  and  plug  in  the 
coils.  The  object  of  trying  one 
tube  at  a  time  in  the  set  when 
the  B  batteries  are  connected  is 
to  prevent  the  entire  set  of  tubes 
from  burning  out  in  case  a  mis- 

take was  made  in  wiring.  This 
procedure  is  always  advisable 
when  any  receiver  is  being  tried. 

The  volume  control  is  turned 
half  way  on,  and  the  balance  is 
set  so  that  the  arrow  points 
towards  the  letter  E.  Now  turn 
on  the  switch,  plug  in  a  Western 
Electric  cone  or  any  other  good 
cone  type  speaker  in  the  Max. 
jack  and  rotate  the  dials  slowly 
from  100  toward  0,  keeping  the 
reading  of  each  dial  about  the 
same.  If  WEAF  is  on  at  the 
time  you  test  out  the  receiver 
you  will  find  them  to  come  in 
around  80  on  both  dials.  If 
WJZ  is  on  they  will  come  in 
around  70  or  72.  We  will  as- 

sume that  you  are  tuning  in 
WJZ  or  any  other  station.  Ad- 

just the  balance  for  clarity 
which  will  probably  mean  a  very 
slight  movement  of  the  balance 
either  one  way  or  the  other  from 
the  letter  E  of  the  word  "Bal- 

ance." The  proper  adjustment 
of  this  balance  is  such  that  it 
should  not  be  necessary  to 
change  it  for  any  station  which 
comes  in  above  50  on  the  dials. 
For  any  stations  below  50  on  the 
dials  a  slight  turn  of  the  bal- 

ance control  is  made  so  the  ar- 
row points  to  either  A  or  N  of 

the  word  "Balance."  After  the 
first  trial  of  this  receiver  the 
user  will  find  it  a  great  pleas- 

ure to  operate  it.  By  adjusting 
the  volume  control  for  the  de- 

sired volume  the  receiver  is  all 
set  to  be  enjoyed  for  the  eve- 
ning. 

(Please  turn  to  page  69) 

Bigger  Radio  Bargains 
TTianEver  Before 

TO  the  thousands  of  readers  who  are  looking  forwaro.  to  the  pages 
of  Barawik  bargains  carried  in  magazines  in  former  years,  we  an- 

nounce a  new  policy.  The  growth  of  radio  has  been  so  rapid  that 
we  have  found  it  impossible  to  list  the  thousands  of  items  in  ordinary  ads 

— we  have  been  compelled  to  issue  a  large  164-page  BUYER'S  GUIDE 
for  the  purpose.  In  it  you  will  find  everything  that  pertains  to  radio — com- 

plete factory-built  sets,  parts,  supplies  and  accessories,  fully  described,  illus- 
trated and  priced  at  tremendous  savings — without  doubt  the  largest  collec- 

tion of  standard  high-grade  radio  merchandise  ever  assembled  in  the  industry. 

Our  latest  edition  is  just  off  the  press,  brimful  of  the  best  approved  new  radio 

merchandise,  such  as  power  packs,  amplifiers  and  other  recent  radio  improve- 
ments. Be  sure  to  get  your  copy  of  this  thrift-book  before  you  spend  another 

cent  for  sets,  parts  and  radio  supplies. 

EVERYONE   INTERESTED    IN 
SHOULD  HAVE  THIS  GUIDE 

RADIO 

It    gives    information    about    the    newest    and 
most    advanced     ideas    in     radio     development, 

describes  and   illustrates  the  latest   improve- 

ments.     It  will  keep   you    posted   on    what's 
up-to-date.      It    will   help    you   to    build    a 
better  set  or  buy  a  complete   modern   one. 
Also  shows  hundreds  of  new  items  of  mer 

chandise  at  big  savings,  such  as  electrical 

and  wiring  material,  household  appli- 
ances, auto  supplies,  etc. 

All  Newest  Circuits 
and  Information  Free 

Shows  latest  hookups  and 

information,  completely  illus- 
trated. Every  radio  set 

owner,  amateur,  beginner 
and  fan  should  have  a  copy. 

Send  the  Coupon  for Free  Copy 

Today— Now! 
You  need  this  book  before  you  spend  another 
cent  on   radio.      Just   mail  the  coupon   and 

copy  will  be  sent  you.     Also  please  include  name 
of  a  friend  interested  in  radio   to   whom   we  can 
send  free  copy  also. 

THE  BARAWIK  CO. 
540-544  Monroe  St.,  Chicago,  111., U.S.  A. 

6-Volt 
Storage 

Radio'A" 

Battery 
.OO .   „   battery  value ever  offered!  A  genuine  World 

6-VoltRadio"A"  Battery  with 
28  ampere  capacity  for  only 
$5.00!  Just  the  thingfor  Trickle 
Charger.  Famous  World  Qual- 

ity assured.      Equipped  with 

Solid  Rubber  Case 

*5 
C.O.D. 

Send  No 

Money 

an  assurance  against  acid  and  leakage.  Order  Now.  We 
ship  same  day  — by  express  C.  O.  D.  subject  to  your  exami- nation on  arrival.  Extra  Offer:  6%  discount  for  cash  in  full 
^       —  ^         ̂     with  order.  ACT  TODAY! 

World  .™ysr~ STORAGE  BATTERIES  1219S.
Wab„hAve.,Ckicago 

y/.w.w.w.w.w.vw.w.;. 

^BmcOpometer THE  PERFECT  POTENTIOMETER    < 

"■  Uses  graphite   disc  resistors  which  are  J* 

«y  noiseless  and  not 

J  affected  by  atmos- ■"  pheric  conditions. 
■J  Metal  parts  are  nickel 

J  plated.  One  he  " 
■J  mounting.    Finish  /  ̂ ■„and  knob  match  V-^S 

J«  Bradleystat.  Made  in 

^200  and  400  ohm %  ratings. 

■■  ̂ ggn-Bnacflpr  Co. 
"a  Electric  Controlling  Apparatus 

?  289  Greenfield  Avenue        Milwaukee,  Wis. 

SViVAW.V.V.W.W/AWM 

Please  Mention  Radio  Age  When  Writing  To  Advertisers. 
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WKBA  Arrow  Battery  Co     Chicago,  III.  210 
WKBB  Sanders  Bros...     Joliet,  III.  283 
WKBC  H.  L.  Ansley   Birmingham,  Ala.  225 
WKBE  K.  &  D.  Electric  Co...._   Webster,  Mass.  270 
WKBF  X.   D.  Watson   Indianapolis,  Ind  244 
WKBG  C.  L.  Carrell  (Portable)     Chicago,  111.  216 
WKBH  Callaway  Music  Co   LaCrosse,  Wis.  250 
WKBI    F.  L.  Schoenwolf     Chicago,  111.  220 
WKBJ  Gospel  Tabernacle  Inc   St.  Petersburg,  Fla  280 
WKBL  Monrona  Radio   Mfg.  Co......   Monroe,  Mich.  252 
WKBMJ.  W.  Jones   _   Newburgh,  N.  Y.  215 
WKBO  Camith  Corporation     ...Jersey  City,  N.  J.  309 
WKBP  Enquirer  and  News.....   ..Battle  Creek,  Mich.  265 
VVKDR  Edward  A.  Dato   Kenosha,  Wis.  428 

WKJC  Kirk  Johnson  &  Co     ....Lancaster,  Pa.   258 
WKRC  Kodel  Radio  Corp     Cincinnati,  Ohio  422 
WKY     Hull  and  Richards     .Oklahoma  City,  Okla.   275 
WLAL   First  Christian  Church   Tulsa,  Okla.  250 

WLAP  Wm.  V.  Jordan   Louisville,  Ky.  275 
WLB      University  of  Minnesota   -...Minneapolis,   Minn.  278 
WLBL   Wisconsin  Dept.  of  Markets  ...Stevens  Point,  Wis.   278 
WLIB    Liberty  Weekly,   Inc     Elgin,   111.   303 
WLIT    Lit  Bros   Philadelphia,  Pa.  394 
WLS      Sears  Roebuck  &  Co   Crete,  111.  345 
VVLSL    Lincoln    Studios           Cranston,    R.    I.  441 

WLTS    Lane  Technical  High  School..     Chicago,  111.  258 
WLW     Crosley  Radio  Corp   ..Harrison,   Ohio  422 
WLWL  Paulist  Fathers     New  York,  X.Y.    288 
WMAC  C.  B.  Meredith   Casenovia^  X.  Y.  275 
WM AF  Round  Hills  Radio  Corp     Dartmouth,  Mass.  441 
WMAK  Norton  Laboratories     Lockport,  X.  Y.  266 
WMAL  M.  A.  Leese  Optical  Co   Washington,  D.  C.  213 
WMANHaskett     Radio    Station   ..Columbus,     Ohio  278 

WMAQ  Chicago  Daily  Xews......   _   .....Chicago,  III.  447 
WMAY  Kingshighway  Presbyterian  Church...   St.  Louis,  Mo.  248 
WMAZ  Mercer  University   _   _     Macon,  Ga.  261 
WMBB  American  Bond  &  Mortgage  Co     Chicago,  111.  250 
WMBC  Michigan  Broadcasting  Co.,   Inc   _... Detroit,  Mich.  256 
WMBFFleetwood  Hotel  Corp   Miami  Beach,  Fla.   384 
WMBI   Moody  Bible  Institute     _   Chicago,  111.  288 
WMC     Commercial    Pub.    Co   Memphis,    Tenn.    500 
WMCAGreely  Sq.  Hotel  Co   Hoboken,  X.  J.   341 
WMRJ  Peter  J.  Prinz   _._   ...Jamaica,  X.  Y.  227 
WMSGMadison  Sq.  Gard.  Bdcast.  Corp.  New  York,  X.  Y.   302 
WNAB  Shepard  Stores       Boston,  Mass.  280 
WXAC  Shepard  Stores           Boston,  Mass.  430 
WXAD  University  of  Oklahonn  .._.     Xorman,  Okla.   254 
WNAL  Omaha  Central  High  School       Omaha,  Xebr.  258 
WNAT  Lenning  Brothers  Co      Philadelphia,  Pa.  250 
WNAX  Dakota  Radio  Apparatus  Co   ..Yankton,  S.  Dak.  244 
WNBH  Xew  Bedford  Hotel     Xew  Bedford,  Mass.  248 
WNJ      Radio  Shop             Xewark,  X.  J.  252 
WNOX  Peoples  Tel.  &  Tel.  Co   Knoxville,  Tenn.  268 

WNRC  W.  B.  Xelson     „_...   Greensboro,  X.  C.  224 
WNYC  Dept.  of  Plants  &  Structures   Xew  York,  X.  Y.    526 
WOAI    Southern  Equipment  Co       San  Antonio,  Texas  394 
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WOAN  J.    D.    Vaughn   Lawrenceburg,    Tenn.  283 
WOAW  Woodman  of  the  World.   Omaha,  Nebr.  526 
WOAX  Franklyn  J.  Wolff     Trenton,  X.  J.  240 
WOC      Palmer  School  of  Chiropractic   Davenport,  Iowa  484 
WOCL  A.  D.  Xewton   Jamestown,  N.  Y.  275 

WODAO'Dea    Temple    of    Music   Paterson,    X.    J.  391 
WOI       Iowa  State  College   Ames,  Iowa  270 
WOK     Xeutrowound  Radio  Mfg.  Co..     Homewood,  111.  217 
WOKO  Harold  E.  Smith   Peekskill,  N.  Y.  232 

WOO     John  Wanamaker   Philadelphia,  Pa.  508 
WOOD  Grand  Rapids  Radio  Co     Grand  Rapids,  Mich.  242 
WOO     Unity  School       Kansas  City,  Mo.  278 
WOR     L.  Bamberger  and  Co...     Xewark,  N.  J.  405 

WORD  People's  Pulpit  Assn   Batavia,  111.  275 
WOS      State  Market  Bureau   Jefferson  City,  Mo.  441 
WOWO  Main  Auto  Supply  Co   Fort  Wayne,  Ind.  227 
WPAK  X.  D.  Ag.  College.......   ....Agricultural  College,  X.  D.  275 
WPAP   (See   WQAO)......       Cliffside,    X.   J.  361 
WPCC   Xorth  Shore  Cong.  Church       Chicago,  111.  258 
WPDQ  H.  L.  Turner   Buffalo,  X.  Y.  205 
WPG     The  Municipality  of  Atlantic  City..Atlantic  City,  X.  J.  300 
WPRC  Wilson  Printing  &  Radio  Co..   _...Harrisburg,  Pa.  216 
WPSC    Pennsylvania  State  College.   State  College,  Pa.  261 
WQAA  Horace  A.  Beale,  Jr       Parkersburg,  Pa.  220 
WQAC  Gish  Radio  Service   _     Amarillo,  Tex.  234 
WQAE  Moore  Radio  Xews  Stati  ,n   Springfield,  Vt.  246 
WQAM  Electrical  Equipment  Co   _   ....Miami,    Fla.  285 
WQAN  Scranton    Times     Scranton,    Pa.  250 

WQAO  Calvary  Baptist  Church       Cliffside,  X.  J.  361 
WQJ      Calumet  Rainbo  Broadcasting  Co...   ....Chicago,  111.  447 
WRAF  The  Radio  Club  (Inc.)   LaPorte,  Ind.  224 
WRAH  S.  X.  Read....       Providence,  R.  I.  235 
WRAK  Economy  Light  Co     Escanaba,   Mich.  256 

WRAM  Lombard  College   ..   Galesburg,  111.  244 

WRAV  Antioch  College       Yellow  Springs,  Ohio  263 

WRAWAvenue   Radio  &  Electric  Shop...   Reading,    Pa.  238 

WRAX  Beracah  Church,   Inc     Philadelphia,  Pa.  268 

WRBC  Immanuel  Lutheran  Church     Valparaiso,   Ind.  278 

WRC      Radio  Corp.  of  America..     Washington,  D.  C.  468 

WRCO  Wayne  Radio  Co     Raleigh,  X.  C.  252 

WREC  Wooten's  Radio  Shop     ....Coldwater,  Miss.  254 
WREO  Reo  Motor  Car  Co.....     Lansing,  Mich.  285 

WRHF  Wash.   Radio  Hospital  Fund. ...Washington,    DC.  256 

WRHM  Rosedale  Hospital,   Inc     Minneapolis,   Minn.  252 

WRK     Doron  Bros     Hamilton,  Ohio  270 

WRM     University  of  Illinois     Urbana,  111.  273 

WRMUA.  H.  Grebe&Co.,  Inc.,   ....Motor  Yacht  "MU-1"  236 
WRNY  Experimenter  Publishing  Co   Xew  York,  X.  Y.  375 

WRR     City   of   Dallas       .....Dallas,    Tex.  246 
WRST  Radiotel  Mfg.  Co.,  Inc   Bay  Shore,  N.  Y.  216 
WRVA  Larus&  Brother  Co.,  Inc     Richmond,  Va.  256 

WSAI    United  States  Playing  Card  Co     Cincinnati,   Ohio  326 

WSAJ    Grove  City  College       Grove  City,  Pa.  229 

WSAN  Allentown  Call   Publishing  Co. Inc   Allentown,  Pa.  229 

RADIO  AGE  SUBSCRIPTION  BLANK 

$2.50  A  YEAR 
Radio  Age,  Inc. 

500  North  Dearborn  Street 
Chicago 

Gentlemen:    Please  enter  my  subscription  for  RADIO  AGE,  the  Magazine  of  the  Hour,  fo 

one  year,  beginning  with  the       issue,  for  which  I  enclose  S2.50. 

Street  Address   

City     ._ 

State   
Send  cash    money  order  or  draft 

Only  a  Few  1926 
Annuals  Left 

Get  Yours  for  a 

Dollar  Bill 
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69 For  greatest  volume  and  dis- 
tance the  antenna  rotor  coil 

should  be  set  parallel  to  the 
fixed  coil.  The  proper  use  of 
the  balance  control  is  import- 

ant for  best  results.  In  looking 
for  distant  stations  the  proced- 

ure is  as  follows:  Set  the  bal- 
ance condenser  slightly  off  of 

the  neutralizing  point.  Rotate 
the  tuning  dials  together  slowly 
until  the  carrier  wave  of  a  dis- 

tant station  is  tuned  in.  Now 
clear  up  the  signal  by  resetting 
the  balance  condenser.  Readjust 
the  tuning  dials  for  maximum 
volume  and  your  station  will 
come  in  as  it  should.  Take  note 
of  these  settings  and  it  will  be 
possible  to  retune  to  this  sta- 

tion at  any  future  time.  Ro- 
tating the  movable  winding  of 

the  antenna  coil  toward  a  right 
angled  position  with  respect  to 
the  fixed  coil  wiH  give  additional 
selectivity,  with  a  slight  de- 

crease in  signal  strength. 

Field  Intensity  Measuring 
(Continued  from  page  63) 

distance  is  not  reduced  by  high- 
er power  and  limits  the  zone  of 

satisfactory  reception. 

"One  of  the  greatest  obstacles 
to  good  radio  reception  is  fad- 

ing. The  Bureau  of  Standards 
in  cooperation  with  about  forty 
other  laboratories  has  been 
making  graphical  records  of 
fading  on  prearranged  sched- 

ules to  study  the  changes  in  fad- 
ing during  the  sunset  period.  Ac- 

curate knowledge  of  the  sunset- 
fading  phenomena  should  throw 
light  on  the  nature  and  causes 
of  fading.  These  fading  records 
give  a  comparative  record  of 
the  variation  of  field  intensity. 

TUNEINi 
for  Big  / 
profits: 

v      "i"i>  at  this  live  line  of  radios  and  accessories 
■  including  Bremer  Tally,  Balkite.  All  American.  GE 
Tungar,  Thorola.  Majestic.  Utah,  R.  C.  A.Tubes,  nationally 
advertised  parts,  batteries,  chargers,  etc.  Send  for  catalog 
and  attractive  dealer's  proposition.  Exclusive  territories  to 

didPn°rnn9fi?'e  dealer„8'  Wholesale  only.  Quick  sales  and  eplen° did  profits  assured.  Don't  pass  this  up.  Write  today 
NEW  ENGLAND  MILLS  COMPANY 
Distributor,  of  Nationally  Advertised  lUdio  Lino. 

P«pt.  91 J  855  Washington  Blvd.         Chicago,  III. 

MURRAY  UNIT 
REALLY  ENDS  TROUBLE 

nstant  Radio"A"  power;  can  be 
operated  while  set  is  i  n  use.  Simply  con- 

ttoligbtsocket.  Noadjustment;  no 
wires  to  change:  no  low  batteries. 
Equipped  with  hydrometer  in  cap  for 

gravity  test  and  2-amp .  G.  E. ,  Tungar •bulb.    Deliv-  fir 
ered  ready  to  use.  «P 

..  Murray  Distributor 
Wanted!  483?  N.  Robey  St,  B,  CHICAGO fc  VLIST 

THE    RADIO    AGE 

BUYERS'    SERVICE 
What  do  you  want  to  purchase  in  the  radio  line?  Let  RADIO  AGE  save 

you  time  and  money  by  sending  in  the  coupon  below.  Enter  the  number 
of  the  article  you  would  like  to  know  more  about  in  the  spaces  provided 
in  the  coupon: 

1  "A"  Batteries,  all  kinds 
2  Aerials 

(a)  Loop 

(b)  Outdoor 
3  Ammeters 

4  Amplifiers 
5  "B"  batteries,  all  kinds 
6  Batteries    (A  and  B) 

(a)  Dry 

(b)  Wet 7  Battery  chargers 
8  Battery  substitutes 

(a)  "A"  battery 
(b)  "B"  battery 

9  Battery  supplies 
10  Bezels 
11  Binding   posts 
12  Books  on  radio 
13  Broadcasting  equipment 
14  Buzzers 
15  "C"  batteries 
16  Cabinets 

17  Code  practice  sets 
18  Coils,  all  forms 
19  Condensers,    fixed 
20  Condensers,  variable 
21  Contact  points 
22  Cords,   headset,   etc. 
23  Couplers,  vario,  etc. 
24  Crystals 
25  Desks 
26  Detector   (crystals) 
27  Detector  tubes 
28  Detector  units 
29  Dials 

30  Dies 
31  Drills 
32  Electrolyte 
33  Fibre 
34  Filters 
35  Fuses,  tube 
36  Grid  leaks 
37  Ground  clamps 
38  Head   phones 
39  Horns,  all  types 
40  Hydrometers 
41  Inductances 
42  Insulation 
43  Insulators,   all  types 
44  Irons,  soldering 

45  Jacks 

46  Jars,   battery 

47  Keys,   transmitting 
48  Knobs 
49  Laboratories,  testing 

50  Lightning  arresters 
51  Loud  speakers 
52  Lugs,    battery 
53  Meters,  all  types 

54  Mica 
55  Mountings 

56  Nuts 
57  Panels 
58  Paste,    soldering 
59  Patent    attorneys 

60  Phone   connectors 
61  Phonograph   adapters 
62  Plugs 

63  Pointers 
64  Potentiometers 
65  Rectifiers 
66  Resistances,    fixed 
67  Rheostats 
68  Scrapers,   wire 
69  Screw   drivers 
70  Screws 

71  Schools,   radio 
72  Sets,    transmitting 
73  Sets,  receiving 

(a)   Factory  Built    (b)   kits 
1  Crystal 
2  Radio   Frequency 

3  Reflex 
4  Regenerative 
5  Super-heterodyne 

74  Shellac 
75  Sockets 
76  Solder 

77  Supports,    aeriai 
78  Switches 
79  Transformers,    a.    f. 
80  Transformers,   r.   f. 
81  Transformers,  sending 
82  Tubes,  all  types 
83  Variometers 
84  Wave  meters 
85  Wave   traps 

86  Wire,  all  kinds 

RADIO  AGE  BUYERS'  SERVICE                                         500  N.  Dearborn  St.,  Chicago,   111. 
Please  see  that  I  am  supplied  with  buying  specifications  and  prices  on  the  articles  numbered  herewith: 

1              1              1              1             1              1             1             1             1             1             1             1             1             1              1 1              1              1              1             1              1             1             1             1             1              1             1             1             1              1 
I  am   a — □  Dealer          □  Jobber          □   Mfgrs.'   Rep.          □   Manufacturer 

Firm    (If    identified    with    Radio    industry)   

Address      _™   

L 
City    State     

Please  Mention  Radio  Age  When  Wrting  To  Advertisers. 



70 RADIO  AGE  for  November,  1926 The  Magazine  of  the  How 

WSAR 
WSAV 
WSAX 
WSAZ 
WSB 
WSBC 
WSBF 
WSBT 
WSDA 
WSKC 
WSM 
WSMB 
WSMH 
WSMK 
WSOE 
WSRO 
WSSH 
WSUI 

CFAC 
CFCA 
CFCF 
CFCH 
CFCK 
CFCN 
CFCR 
CFCT 
CFCU 
CFHC 
OFKC 

CFQC 
CFRC 
CFXC 
CFYC 
CHBC 
CHCM 
CHCS 
CHIC 
CHNC 
CHLC 
CHXC 
CHYC 
CJCA 

Daughty  &  Welch  Electrical  Co   Fall  River,  Mass.    254 
Clifford    W.    Vick   Houston,    Tex.   248 

Zenith  Radio  Corp.  (Portable)   _   .....Chicago,  111.  268 
Chase  Electric  Shop   _     Pomeroy,  Ohio  244 
Atlanta   Journal       Atlanta,    Ga.   428 
World  Battery  Co     Chicago,  III.     6> 
Stix  Baer  &  Fuller.....   ....St.  Louis,  Mo.   273 
South  Bend  Tribune     South  Bend,   Ind.  315 
Seventh  Day  Adventist  Church   ...New  York,  N.  Y. 

World's  Star  Knitting  Co   Bay  City,  Mich. 

263 

261 

Nashville  Life  &  Accident  Ins.  Co   Nashville,  Tenn    283 

Saenger  Amuse.  Co.  &  Maison  B.  Co. ..New  Orleans,  La.    319 
Shattuck  Music  House   _     Owosso,  Mich.   240 

S.  M.  K.  Radio  Corp       Dayton,  Ohio  275 
School  of  Engineering   Milwaukee,   Wis.   246 
Harry    W.    Fahrlander....     Hamilton,    Ohio   252 
Tremont  Temple  Bap.  Church     ....Boston,  Mass.  261 
State  University  of  Iowa       leva  City,  Iowa  484 

Dominion 
Calgary  Herald.   _         Calgary,  Alta.  434 
Toronto  Star  Pub.  &  Prtg.  Co       Toronto,  Ont.  356 
Marconi  Wireless Teleg.  Co.,  (Ltd.)  Can.  Montreal,  Que.  411 
Abitibi  Power  &  Paper  Co.  (Ltd.). .Iroquois  Falls,  Ont.  500 
Radio  Supply  Co       .Edmonton,  Alta.  517 
W.  W.  Grant  (Ltd.)       .....Calgary,  Alta.  434 
Laurentide  Air  Service         Sudbury,  Ont.  410 
Victoria  City  Temple       _... Victoria,   B.  C.  329 
The  Jack  Elliott  (Ltd.)   _   _.._   ....Hamilton,  Ont.  341 
Henry  Birks&  Sons       _... Calgary.  Alta.  434 
Thorold  Radio  Supply.   Thorold,  Ont.  248 
The  Electric  Shop  (Ltd.).   _   Saskatoon,  Sask  329 
Queens  University       Kingston,   Ont.  450 
Westminster  Trust  Co.   Westminster,  B.  C.  291 
Commercial  Radio  (Ltd.)   Vancouver,  B.  C.  411 
The  Calgary  Albertan         Calgary,  Alta.  434 
Riley  &  McCormack  (Ltd.)   _   _   ....Calgary,  Alta.  434 
-The  Hamilton  Spectator   _   Hamilton,  Ont.  341 
Northern  Electric  Co.   _   Toronto,  Ont.  357 
Toronto  Radio  Research  Society   Toronto,  Ont.  357 

International  Bible  Ass'n       Saskatoon,  Sask.  329 
R.  Booth,  Jr       Ottawa,  Ont.  434 
Northern  Electric  Co       Montreal,  Que.  411 
Edmonton  Journal       ...Edmonton,  Alta.  511 

WSVS    Seneca  Vocational  School       Buffalo,  N.  Y.  219 
WSWS  Illinois  Broadcasting  Corp     Wooddale,   111.  275 

WI'AB   Fall  River  DailyHeraldPublishingCo.  Fall  River.Mass.  266 
WTAD  Robt.  E.  Compton   .....Carthage,  111.  236 
WTAG  Worcester  Telegram     Worcester,    Mass.  545 
WTAL  Toledo  Radio  &  Electric  Co   _   ....Toledo,  Ohio  252 
WTAM  Willard  Storage  Battery  Co     Cleveland,  Ohio  389 

WTAO  C  S.  Van  Gordon   _   Eau  Claire,  Wis.  254 
WTAR  Reliance  Electric  Co   _   Norfolk,  Va.  261 

WTAW  Agricultural  &  Mech.  Col.  of  Texas..College  Sta.,  Texas  270 
WTAX  Williams   Hardware  Co   _       Streator,    111.  231 

WTAZ  Thomas  ].  McGuire     Lambertville,  N.  I.  261 

WTIC    Travelers  Insurance  Co   :   Hartford,  Conn.  476 
WWAE  Electric  Park   _   _..„   Plainfield,    111.  384 

WWJ     Evening  News  Assn.  (Detroit  Mews)  Detroit,  Mich. 353 

WWL     Loyola   University       New  Orleans   La.  275 

WWRL  Woodside   Radio   Labs       Woodside,  N.  Y.  258 

of  Canada 
CJCL     A.    Couture   Montreal,    Que.  279 
CJGC    London  Free  Press     London,  Ont.  329 
CKAC    La    Presse   _     Montreal,    Que.  411 
CKCD   Vancouver  Daily  Province   ,     Vancouver,  B.  C.  397 
CKCK   Leader  Pub.  Co     Regina,  Sask.  476 
CKCL    Dominion    Battery   Co   _       Toronto  357 
CKCO   Ottawa  Radio  Association       Ottawa,  Ont.  434 

CKCX   P.  Burns  &  Co.  (Ltd.)       Calgary,  Alta.  434 

CKFC    First  Congregational  Church   .-.Vancouver,  B.  C.  411 
CKLC    Wilkinson  Electric  Co.  (Ltd.)   _   Calgary,  Alta.  434 
CKNC   Canadian  National  Carbon  Co.._   Toronto,  Ont.  357 
CKOC   Wentworth  Radio  Supply  Co     Hamilton,  Ont.  341 
CKY      Manitoba  Tel.  System.—     Winnipeg,  Man.  384 
CNRA    Canadian  National  Railways   Moncton.   N.   B.  312 

CNRC    Canadian  National  Railways   Calgary,  Alta.  436 
CNRE    Canadian  National  Railways     Edmonton,  Alta.  517 

CNRM  Canadian  National  Railwavs   Montreal,     Que.  411 

CNRO   Canadian  National  Railwavs   Ottawa,    Ont.  435 

CNRR    Canadian  National  Railways   Regina,    Sask  476 

CNRS    Canadian  National  Railways   Saskatoon,     Sask.  329 

CNRT    Canadian  National  Railways   Toronto,     Ont.  357 

CNRV    Canadian  National  Railways.-   _... Vancouver,  B.  C.  291 

CNRW  Canadian  National  Railwavs   _... Winnipeg,    Man.  384 

Republic  of  Mexico 
CYB   Mexico  City     _      .1*0    |  CYI.   Mexico  City. 400    |  CZK    Mexico  City.. 

Republic  of  Cuba 
PWX  Cuban   Telephone  Co   Havana  400 
2BY    F.  W.  Borton   
20K     M.  G.  Velez   
20L     Oscar  Collado   _. 

.Havana  260 

.Havana  360 

.Havana  257 

5DW   R.  S.  Calderon   ..Matanzas   201)       6KW  F.  H.  Jones..._   Tuinucu   272 

2LO  London   _        365 

5IT  Birmingham...   _   _...  479 
5WA  Cardiff.   _   _.._   _.._    353 

2BE  Belfast         '.    440 

6VY    Jose   Ganduxe   Cienfuegos   260 

6JK     F.  H.  Jones...   Tuinucu  340 

Great  Britain 
5XX    Daventry         _.._   1600 

2RN    Dublin       _    390 

6BM    Bournemouth   _   _    386 

France 

7SR     S.    Rionda   .....Central    Elia  350 

8BY    A.   Ravelo   Santiago  de  Cuba    250 

2ZY  Manchester    378 

5NO  Newcastle      404 

5SC  Glasgow      422 
2BD  Aberdeen        495 

YN      Lyons.. 550    !  Fl         Paris  (Eiffel  Tower)  2,650    |  8AJ      Paris       1,780    |   ESP     Paris. 

2XK 
KDKA 
KDKA 
2XAF 
♦Crystal  Control 

Short  Wave  Phone  Broadcasting 
KC 

Schenectady,  N.  Y.*                                4600 
Pittsburgh,  *Pa.*                                     4760 
Pittsburgh,  Pa.*                                      5100 
Schenectady,  N.  Y.*                              9143 

Meiers 

65.16 
63.00 
58.79 32.79 
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CLASSIFIED  ADVERTISEMENTS 
If  you  have  anything  to  buy  or  sell,  don't  overlook  the  value  of  RADIO  AGE'S  classified advertisements. 
The  classified  advertising  rates  are  but  five  cents  per  word  for  a  single  insertion.  Liberal 

discounts  are  allowed  on  three,  six  and  twelve-time  insertions,  making  rate  of  4  1-2,  4  and  3  cents 
a  word  per  insertion  respectively.  Unless  placed  through  an  accredited  advertising  agency,  cash 
should  accompany  all  orders.  Name  and  address  must  be  included  at  foregoing  rates.  Minimum 
contract  charge  $1.00. 

All  classified  ads  for  the  December  issue  must  be  sent  in  by  October  25. 

AGENTS    WANTED 

teed  to  bring  in  more  stations — gives  greater  distance 
and  selectivity.  Reduces  static  to  a  minimum.  Sells 
all  dealers  handling  radio.  Unlimited  field.  Big  com- 

missions and  re-orders.  Luxem  and  Davis  Mfg.  Co., 
6231    Broadway,    Dept.    61,   Chicago. 

MAN  in  each  town  to  plate  auto  parti 
bath  fixtures,  silver  mirrors,  refinish  beds, 
by  new  method;  $10  daily;  no  capital  o> 
required;  outfits  furnished;  write  today. 
Company,   Avenue  J,   Decatur,    Illinois. 

iper,  Joplin,  Mo. 

Fifty  weekly  e; 
struction  list  ft 
Angeles,  Calif. 

BOOKS  AND  MAGAZINES 

What  could  be  better  than  magazine  subscriptions 
for  holiday  gifts.  Send  stamp  for  our  special  list  of 
subscription  bargains.  Midland  Products,  Dept.  R.  A., 
524  Courtland  Ave.,   Park   Ridge,    Illinois. 

TROUBLE-SHOOTING— Do  it  yqurself.  Just  off  the 
press,  valuable  24-page  booklet  tells  how  to  locate  and 
clear  radio  trouble;  What  to  Do  When  Set  Goes  Wrong; 
How  to  Test;  written  by  nationally  known  authorities, 
ask  your  radio  dealer  for,  "PRACTICAL  GUIDE  FOR 
EVERY  RADIO  OWNER  AND  BUILDER,"  or  send  10c 
today  to  Universal  Test  Equipment  Co.,  2939  N.  Oakley 
Ave.,  Chicago,   Illinois. 

Radio  reading  free — formi) 
clubs.  Many  books  as  premi 
strain  Agencies,  West  Los  Angeles,  Calif. 

Twentieth  Century  Book  of  Receipts,  Formulas  and 
processes,  an  807  cloth  bound  book  containing  10,000 
proven  formulas  for  the  manufacturer,  workshop, 
laboratory,  office  and  home.  Sent  prepaid  upon  receipt 
of  $4.00.  Send  stamp  for  our  48  page  catalog  of  latest  and 
best 
books.     Midland  Prod 
Ave.,  Park  Ridge,  111 

tine 

BUSINESS  OPPORTUNITIES 

LAND  FREE  if  planted  to  bananas.  Bananas  bear  a 
full  crop  the  second  year.  $5.00  monthly  will  plant 
five  acres,  which  should  pay  $1,500  profit  annually. 
Reliable  Companies  will  cultivate  and  market  your 
bananas  for  1/3.  Bananas  ripen  every  day  and  you 
get  your  check  every  90  days.  For  particulars  address 
National  Development  Company,  Empire  Building, 
Block    135,    Pittsburg,    Pennsylvania. 

Make  $20  hundred  stamping  names  on  checks.  Send 
25  cents  for  sample  and  instructions.  R.  Nixon  Tag 
Company,   Wisconsin   Rapids,  Wisconsin. 

DOGS 

PERSONAL 
LONELY  HEARTS:  Exchange  letters;  make  int 
new  friends  in  our  jolly  club.  Particulars  fr> 
Moore,   Box  908,  Jacksonville,   Florida. 

RADIO 

ild  the  Quadraformer  Super  V.  A  real  five  tube 
.  Set  of  Genuine  Quadraformers  $12.75  including 
itructions.  Booklet  25c.  Literature  on  request. 
P.    Tomamichel,    2244    Seminary  Avenue,   Chicago, 

TROUBLE-SHOOTING.  Do  you  know  the  key  to 
the  knowledge  of  any  electrical  circuit?  You  can 
find  correct  answer  in  a  booklet  written  by  nationally 
known  authorities  on  Radio  and  Electricity.  Ask 
your  radio  dealer  for,  "Practical  Guide  for  Every  Radio 
Builder  and  Owner"  or  send  10c  to-day  to  Universal 
Test  Equipment  Co.,  2939  N.  Oakley  Ave.,  Chicago, 
III.      Sold   at  all  news  stands  in   the  city  of   Chicago. 

Readers  of  Radio  Age.      I  will  buy 

EXPERIMENTERS.  Complete  Chemical  Apparat 
and  Radio  Catalog.  1000  illustrations.  Price  25 
refunded  on  $5.00  order.  Laboratory  Materials  Cor 
pany,   646   East   71st   Street,   Chicago. 

all  your  troubles  and  join  the  Questionnair 
sthing  every  radio  fan  should  belong  tc 
ip  for  full  particulars,  Web  Radio  Co.,  B 
ago,   III.,   Dept.   QC. 

Guaranteed  tubes,  199  and  201A  types  $1.00  each. 
$7.50  units  to  make  a  loud  speaker  of  your  Phono- 

graph only  $2.49.  $4.00  list  head  phones  going  at 
$1.69.  This  is  real  value,  a  standard  make  3  tube  set 
with  long  range  and  lots  of  volume  for  $8.95,  (less 
accessories),  while  they  last.  $12.00  loud  speakers 
with  genuine  Bakelite  Bell  at  $6.95.  Write  for  our 
prices  before  you  buy  your  radio  parts.  Outlet  Sales, 
112  Calvert  Ave.,  Detroit,  Michigan. 

Do  you  want  to  build  a  real  radio  set  at  low  cost? 
circuit  of  the  Web  Wonder  Four  is  just  out,  send  st 
for  full  particulars,  Web  Radio  Co.,  Box  849,  Chi, 
111.     Dept.  B.  P. 

Chokes  for  Speaker  or  Filter  service,  20H— 25MA  $1.00 
— 30H  50MA— $1.75,  50H  60MA  $2.00  prepaid.  Write 
for  list  of  Audio  Transformers  impedance  amplifiers, 
Raytheon  transformers,  etc.  Radio  Parts  Sales  Co., 
Box  24,  Orange,  N.  J. 

Hoff's     trouble     finder RADIO  TROUBLES  OVER, 
locates,  explains  Remedy,  II 
ticulars  free.     Smith,  516  Main,  St.  John,  N. 

Fort   Worth,    Texas. 

A  new  circuit  just  out,  something  different, 
cent  stamp  for  information  how  to  build  your  < 
Web  Radio  Company,  Box  849,  Chicago,  III. 

Want  to  dispose  of  my  Kennedy  Universal  Receiver  type 
110  and  two  stage  Amplifier  type  525.  Excellent  condi- 

tion guaranteed.  No  reasonable  offer  refused.  K.  F. 
Oerlein,  2943  Cambridge  St.,  Philadelphia,  Pa. 

ATTENTION  SET  BUILDERS.  Increase  efficiency  and 
selectivity  by  installing  a  set  of  binocular  type  radio  fre- 

quency coils.  Set  Builders  use  extensively.  Set  of  three 
$6.45.  Money-saving  price  list  mailed  upon  request. 
All  articles  sold  on  money  back  guarantee.  Midwest 
Radio  Supply,  Dept.  C,  Box  222,  Racine,  Wisconsin. 

Radio  books — Construction  of  a  modern  Super  Hetero- 
dyne Type  Receiver  including  Testing  and  Operation 

$1.00;  Henley's  222  Radio  Circuit  Designs,  267  pages, 
$1.00;  The  ABC  of  Vacuum  Tubes  used  in  Radio  Recep- 

tion 132  pages,  75  cents;  Henley's  Workable  Radio  Re- 
ceivers 196  pages$1.00;  Experimental  Wireless  Stations 

392  pages  $2.00;  Wireless  Telegraphy  and  Telephony 
Simply  Explained  154  pages  $1.00.  Sent  prepaid  on 
receipt  of  price.  Send  stamp  for  our  48  page  catalog  of 
latest  and  best  practical,  scientific,  mechanical  and  in- 

"al  books.     Midland  Products  Co.,  Dept.  RA,  524 
Courtla .,  Park  Ridge,  Illinois. 

SILICON  Transformer  Steel  cu( 
25  cents,  5  lbs.  30  cents,  less  tha 
4  cubic  inches  to  the  lb.  .007"  for  n 
formers,   50c  cubic   inch,    postage 
cash  with  order— balance  C.  O.  D.     Geo.  Schul 

o  order  .014".     10  lbs. 
5  lbs.  35  cents  per  lb., 
adio  frequency  trans- At  least   1/2 

kelite  subpanels  with  five  built  in  X  type  sockets, 
inections  marked  size  7x23,  five  dollars  by  mail 
ler.  Subpanel  brackets,  seven  inches  long,  two  and 
If  inches  high,  one  dollar  a  set.  Satisfaction  guar- 
teed  or  money  refunded.  Arrow  Radio  Products, 
1  Fifth  Avenue,  Venice,  Calif. 

Trickle  chargers 
for  Rectifiers,  B  Eliminators, 

ansmitters  1-2"  round,  1-4x1" 'x3-4  4c  inch.  3-8"  round  lead 
"  long  15c,  7  for  $1.00  all  with  brass  ter- 
d  to  5  zone.  No  order  less  than  $1.00. 
alumet,  Michigan. 

in  the  world.  It  is  non-metallic  sensitive  all  over;  low 
resistance;  greater  volume.  Will  not  burn  out  .  Twelve 
crystals  for  $1.00  post  paid. 
De-Tex-It — A  truly  great  fixed  detector — Positive  con- 

tact— Thousands  in  use.  The  best  rectifier  for  Crystal 
Sets,  Reflex  T  R  Frequency  and  Super  Hets  3  for  $2.00 

WE  "HAVE  A  BOOK  THAT  TALKS  and  sings,  plays 
the  piano  and  tells  stories.  Inside  attractive  covers 
is  a  compact,  practical  and  complete  radio  outfit.  No 
operating  expense;  no  batteries  or  tubes  to  replace. 
Everything  is  included — (crystal  set  aerial  and  ground 
leads  indoor  antenna  and  pair  of  phones).  The  Talk- 

ing Book,  $5.00  complete  connect  it  in  a  second  and  it 
goes  for  a  life  time.  No  overhead.  E.  W.  Pitt  Com- 

pany, 115  Federal  St.,  Boston,  Mass. 

PURE  ALUMINUM  and  lead  rectifier  elements,  holes 

drilled,  with  brass  screws  and  nuts  per  pair  1/16", 
l"x4",  13c,  1x6,  15c,  1  1/4x6,  17c,  1  1/2x6,  19c,  single 
elements  half  price.  Sheet  aluminum  1/16",  $1.00 
l/8"  $1.90.  Lead  $1.00  square  foot  all  prepaid.  Geo. 
Schuli,    Calumet,    Michigan. 

CONDENSERS.  800  VOLT  FILTER  .1  mfd  45c,  .25  51c. 
.5  60c,  1.  75c,  2.  $1.20,  3.  $1.80,  4.  $2.40.  1500  VOLT 
FILTER,  .1  51c,  .25  60c,  .5  75c,  1.  $1.05,  2.  $1.95,  3.  $2.70. 

1.      ELIMINATOR    BLOCKS,    2,    2,    and  8  $5.70, 
2,2,8,  and  1  $6.15,2,2,1 

Ma 

oth. 
chokes.    THE  RADIO  CLUB.  INC.,  La  Po 

insf. 
Ind. 

3  element  Rectifier  jars  for  B  eliminators,  B  battery 
chargers  and  transmitters,  1  jar  takes  the  place  of  2 
ordinary  jars,  1/4"  x3/4"99.7%  pure  aluminum,  rubber 

its  3"  inside  diameter  $1.00  each, 
.-..-id  to  5th  zone,  1/2  cash  with  order 

balance  C.  O.  D.  Satisfaction  or  money  back,  George 
Schulz,    Calumet,    Mich. 

Audio  transformers  70c  up.  $2.00  brings  a  50  H  60  MA 

choke  for  use  with  your  "B"  eliminator  or  as  a  Bypass 
tor  your  speaker.  Write  for  list  of  transformers  and 
parts.      Radio   Parts  Sales  Co.,   Box  24,   Orange,   N.  J 

Double  spaced  variable  transmitting  condensers, 
calibrated  spaces,  hard  rubber  end  plates,  13  plates 
$3.00,  17  plates  $3.50,  23  plates  $4.00  prepaid,  l/2  cash 
with  order,  balance  C.  O.  D.  Satisfaction  or  money 
back.      George  Schulz,   Calumet,   Michigan. 

4000  ohm  N  &  K  Head  Phones,  finest  and  most  sensitive 
Phones  out,  list  $8.50  sell  for  $6.25  while  they  last,  pre- 

paid cash  with  order,  absolute  satisfaction  or  money- back.     Geo.  Schulz,  Calumet,  Michigan. 

famous  air  pocket  blue  porcelain  Insulators  have  a  9" 
leakage  path  only  30c  each,  4  for  $1.00  prepaid  to  4th 
zone,  2c  each  extra  beyond.  Cash  with  order.  Satis- 

faction or  money  back.     Geo.  Schulz,  Calumet,  Michi- 

SAVE  MONEY  on  radio  sets  and  parts.  List  free.  All 
merchandise  guaranteed.  GEMRAD  COMPANY,  631 
E.  Okmulgee,  Muskogee,  Okla. 

SALESMEN   WANTED 

Make   $100    WEEKLY    in    spare 
public  wants — long  distance  rai 
sales    weekly    pays    $100    profit.      No    big    invest 
no  canvassing.     Sharpe  of  Colorado  made  $955  i 

is     sweeping     the     country — write     today     before 
county  is  gone.     OZARKA,  INC.,  431  N.  LaSalle  A 

Radio    Age    Classified    Ads    Bring    Results 

Please  mention  Radio  Age  when  writing  to  advertisers 
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An  Index  to  the  Best  in 
Radio  Hookups ! 

HOW  long  have  you  postponed  making  that  favorite  hookup  of  yours  because  you 

couldn't  find  reliable  and  clear  diagrams?  We  have  laid  aside  a  limited  number  of 
back  issues  of  RADIO  AGE  for  your  use.  Below  are  listed  hookups  and  diagrams  to  be 
found  in  them.    Select  the  ones  you  want  and  enclose  30  cents  in  stamps  for  each  one  desired. 

August,  1924 
— Breaking  Into  Radio  Without  a  Diagram. 
—The  English  4-Element  Tube. 
—Filtered  Heterodyne  Audio  Stages. 
— An  Audio  Amplifier  Without  an  "A"  Battery. 

September,  1924 
— How  Careful  Mounting  Will  Improve  Recep- 

tion. 
— One  Tuning  Control  for   Hair's   Breadth   Se- lectivity. 

— Four  Pages  of  Real  Blueprints  of  a  New  Baby 
Heterodyne. 

November,  1924 
— Blueprints  of  a  Single  Tube  Loop  Set  and  a 

Capacity   Feed-back   Receiver. 
— A  3-Tube  Low  Loss  Regenerator. 
—Mastering  the  3-Circuit  Tuner. 

January,  1925 
—A  Six-Tube  Super-Het. 
— An  Efficient  Portable  Set. 
— A  Tuned  Plate  Regenerator. 
— Making  a  Station-Finder. 

February, 1925 
—A  Three  Circuit  Regenerator. 
— A  Real  Low  Loss  Set. 
— -Blueprints  of  a  3-tube  Reflex. 

March,  1925 
— -A  5-Tube  R.  F.  Receiver. 
— How  to  Wind  Low  Loss  Coils. 
— A  Short  Wave  Receiver. 
— Blueprints  of  a  Two-Tube  Ultra  Audion  and  a 

Regenerative   Reflex. 
April,  1925 
—A  3-Tube  Portable  Set. 
— "B"  Voltage  from  the  A.  C.  Socket. 
— -An  Amplifier  for  the  3-Circuit  Tuner. 
■ — Blueprints  of  a   Five-Tube  Radio   Frequency 

Receiver. 
May,  1925 
— A  "Quiet"  Regenerator. 
—How  to  Make  a  Tube-Tester. 
— A  Unique  Super-Het  and  an  Improved  Rein- artz. 
— A  Six-Tube  Portable  Receiver  Illustrated  with 

Blueprints. 
June,  1925 
— Reducing  Static  Disturbances;. 
— A  Seven-Tube  Super-Heterodyne. 
— Browning-Drake  Receiver. 
— Overcoming   Oscillations  in   the   Roberts   Re- 

ceiver. 
July,  1925 

—Learning  Tube  Characteristics. 
— How  Much  Coupling? 
— Blueprints  of  Conventional  Radio. 
—Symbols  and  Crystal  Detector  Circuit. 

August,  1925 — 50c  per  copy 
— How  to  Attain  Smooth  Tuning. 
■ — Alternating  Current  Tubes. 
— Deciding  on  a  Portable  Super. 
— And  a  big  60-page  blueprint  section. 

September,  1925 
— Thirty-one   ways   to   prevent   self-oscillation. 
— -Tuning  efficiency  with  two  controls. 
— Ideal  Audio  Amplifier  Circuits. 
— Blueprint  section. 

October,  1925 
— Auto-Transformer  Coupling. 
■ — Some  Facts  about  Quality. 
— An  Improved  Slide- Wire  Bridge. 
— Blueprints  of  Circuits  Using  Single  and  Dual 

Controls. 
November,  1925 
— A  Good  Audio  Oscillator. 
— An  Efficient  Short- Wave  Transmitter. 
— Blueprints — Adding  R.  F.  Stages. 

December,  1925 
— Tuned  R.  F.  and  Regeneration 
— Radio  Age  Model  Receiver. 
— Inductive  Gang-Control  Receiver. 
— Tuning  with  Chart  Curves. 

January,  1926 
— Radio  Age  January  Model  Set. 
—A  Four-Tube  Toroid  Set. 
— Power    Supply    Device — Blueprint    Feature. 
— Finishing  Your  Radio  Cabinet. 

February,  1926 
— February  Radio  Age  Model  Set. 
— Plug-in  Coil  Receiver. 
— Universal  Testboard — Blueprint. 
— Eliminating  Audio  Distortion. 

March,  1926 
— Improving  the  Browning-Drake. 
— -Rheostatless  Tubes  in  a  Set. 
— Which  Type  Intermediate? 
—How  to  Make  a  Wavemeter — Blueprint. 

April,  1926 — Shielding  Your  Receiver. 
— Home  Testing  Your  Tubes. 
— Balanced  Capacity  Receiver. 
— Several  Sets  on  One  Antenna. 

May,  1926 — Short  Wave  Transmitter — Blueprint 
— Simplifying  Battery  Charging. 
— List  of  European  Broadcasters. 
— -Protecting  your  Inventions. 

June,  1926 — Antenna  Design. 
— Simple  Crystal  Set. 
— Improving  the  Neutrodyne. 
— Golden  Rule  Receiver — Blueprints. 

July,  1926 — Compact  Portable  Super. 
— Short  Wave  Receiver. 
—Shielded  Golden  Rule  Set. 

August,  1926 
— Receiver,  Transmitter  and  Wavemeterw 
—Beginners  200  mile  Crystal  Set. 
— History  of  Amateurs. 
— Changing  to  Single  Control. 

September,  1926 — How  to  Make  a  Grid  Meter  Driver 
— Short  Wave  Wavemeter 
— Power  Amplifier  for  Quality  (Blueprint) 

October,  1926 
— Crystal  Control  Low  Power  Transmitter  (Blue- 

print 

— Raytheon  Design  for  ABC  Elimination 
— What  Type  Loud  Speaker  to  Use 
— Nine  Tube  Super  Brings  Back  Faith 

Radio  Age,  Inc.,  500-510  N.  Dearborn  St.,  Chicago 



Terted  and  approved  by  all 

of  Radio'/  Hiqhe/t  Authorities 

Real  Single  Dial  Control! 
Magnificent  Big  Powerful  Miraco  "Unitune-5" 
Retail  List  price  only  $87.50-get  special  offer 
The  celebrated  Miraco  Ultra-5-  U.S.  Navy  type  circuit,  has 
also  been  adapted  to  Single  Dial  Tuning— without  sacrifice 
of  selectivity*  volume,  clearness,  power,  tone,  or  dis- 

tance getting  qualities!  In  the  magnificent  big  Miraco  Uni- 
tune-5, above  shown,  you  turn  one  vernier  knob  for  stations 

everywhere.  Beautiful  hand-rubbed,  piano  hinged,  solid  wal- nut cabinet,  25  in.  long,  15  in.  deep,  10  in.  high.  Sloping Bakelite 
rj  is  walnut  finished  icunatch.  AUo      fe  ed  ;ays  free  trial! 

oast  i°  Coasts  tore  Wit 
Reception  Certified 
fcV<\Miraco  users 
Notice! Enormon3  sales  of  the 

inpfrom  delighted  t 

more  selective— mor< 
than  ever  before. 

ENTS  WANTED 

Meridan, 

-viVeard.  It  pet3 
stations  ail    over    the    rtal  so 
Mexico,  Cuba.  Have  abi 

■ext    door    bat    it    doesn't matter  wrtfa  theMiraco  5.  I  get  them 
just  the  same.     H.  B.  Hendrick. 
COAST  TO  COAST  TH  R  J 

"HERS  F0R5ELECTIV- ITY.    Cleveland,  O.   Have  been  up 
atrain  =  c  some  pretrty  good  radio  men 

- 
(powerful  local  ;::. 'i-n     in  :■;  t.  ■>:■-, 

-.   ■  -<--:  in  oth-.-r  =t  ir.i-^.  V."  .1  '   P j .-.■■■ . 

:  -  " CAGO LOCALS.   Chi . :i  : ■■,  III.  >V,;b 
•    _        .-:;■.  r      i  •  ■  .  ■  n a  mile  away,  one  after  another  I  can 

tune  and  keep  separated  as  high  aa 
-nations  on  your  **Um- - 

^cSTo- 

3 
_V    N^°J 
[  switch  from  oDe  to  another  = 
in  an  instant. The  selectivity  is 

.  -■-.-..  ■"  -r. -.  FIRST  NIGHT 
Daytona  Reach,  Fla.  Tuned  in45sta- 
ti  :>■■•■  '■-.■*[) r.-:  g:z:K  ran  ;u".T  ■ni'"'K':i- ■    i       1- 
ifornia  with  Mir  -  ?  ■   "■ .  '■!■  ■'  ~  -R  ■■'■■'.:  n. '  ;  ■         " 
COAST.     ~ ■■:.:  aoout  so  stations  imm 
CFCF  Montreal,  Canada  to  British .    ■■_       i_.    .. 

:"  -:    ::"."=". more  than  pleased  with  the  Miraco 

ONDON   F 

Miraco  5  Sunday  Jan.  24  between  10 
and  11P.M. :2LOLondon,  KYO  Hon- 

olulu. Hiawaii:  WKAQ  San  Juan,  P. 
R.  and  one  station  in  Ireland;  could 

■■-  -r.   ■'     ".::  i-.;::.-i. "        ..---■'  ■.    '  - 

.  .  WRITE! 
oadd.  Theseareonly 

E"  nearby'users. 
TONE,    VOLUME,    DISTANCE. 
J-'.;,:  j-.  i;lLi  ..    \'.,.|n....   ,.-M  ra-> ......  ■■  i   ...:....■  r-  r-   !- 
ume    tone  and  its  freedom  from 

much    for    distance  we  received ,-:■-■;  , 
Angeles,    New   York,  Miami   and 

M-.E.A.P.egier.      _ 
MIRACO  EQUALS  S240  SET 

Onaka.  S.  D.    Mir-v.  w  rk=  r-e. 
and  plenty  of  volume. 

r    g    <""-.-     ■.      "!       X  'll'Pn1 ■.'      -.■     ..  .1    i  YL.    Mexico    City, 
Mexico.    Have  heard  q:.    • 
sets.one  c     r         .:■  r    i  h  i-  •_  '  ' 
better.    Clarence  Rusch. 
NO     HOWLS---SUPERIOR    TO 

■ 
■  .i  ■:'.■■;■■!■! i      •  "  ■  : : 

SETS.    Pi:r. ■;■;;:. .-ville.  Pa.  1  don't 

C-n..  C  ■!'■..  Fi :-..,  C  .f'a.  Neb.  and 
1     HEARS 

'EM    FAR    AND 
CLEAR.  Chilo- 

fe"        ' 

ll:05on  Monday  night  butthere 
so  much  interference  it  was  not 
plain.  I  also  have  logged  1 ■    -  V.  ; :    7  :  '      -   "-■-     7-.  ■'.".   '.'■■■-■ 

, :       ...:  ■     ■  p.:  i  -::-.:  : 

Spencer.  Nebr.  Us- 

B.  C.,  Canada  and  all  along  the  Pac- 
ifi:  Cj-ist.All  the  above  stations 
the  speaker.  Have  also  heard  Li 

TEXAS   GETS'EM    N.   ..  - 
Waco,  Texa3-    In  less  than  a  week 

■-..■■' ^r^^  Itunedin  on  the  loud  speak  r ■      ■ 
^    W    Calif;  Minnea 
^^\Mexico  City,  several 

cludeCalifomia, 

Louiaville^KentuckytalsoCatalina 
l-!;.n.if.  Cvni  V.  .  S'en^un. :.'■-:  ;     '■•:.'.:■. 
ON  SPEAKER.  San  Rafael, 
Calif.  I  have  purchased  three  of 
v  '-:  set;  ar.ii  v.,11  piee  you  an 

.vr.it  the  Miraco-5  does 
out  here.  I  have  loeged  86  sta- -  i 

■-.      Mexico  City    on  the 
f    uih    ;.,    l'I-'i'N,     ''  .l-'.-.r,'.    Csn- -f 
to  the  West    and  E.  I 
to  the  East.  All    ..n  !■■ : -ii--=    -■  .-■>.'  -    - 
CAL.    Pontiac.  Mich.   The  Ultra- 
5  is  sure  a  wonder.    I  live  1-4  ot ■,'..ii;  ,   ;   o    Watt -  through 

Solid  Walnut  Cabinet    .          -f-    . 

28 in. long  ̂ Sk  lE^Sk {Mmr™^? mark' r Eoffr erTd   "^^^^  27 in. long 
ULTRA-SELECTIVE  LONG  DISTANCE  5  TUBE  SETS  EASY  ON  BATTERIES 

Solid  Walnut  Cabinet 

w>ra  5 

SAVE  or  make  a  lot  of  money  on  sets  and  acces- 
sories by  writing;  immediately  for  our  Amazing 

Special  Offer!  It-will  astonish  you.  Unless  30  days' 
trial  proves  a  Miraco  the  most  selective,  clearest 
toned  and  most  powerful  distance-getter  among  beau- 

tiful big  5-tube  sets,  don't  buy  it 
Send  for  Testimony  of  Users  Everywhere 

First,  reports  of  delighted  users  will  assure  you  that 
the  beautiful,  big  Miraco's  actually  are  unsurpassed 
(even  at  much  higher  prices)  for  razor-edge  select- 

ivity combined  with  extreme  long  distance  reception, 
clear  natural  tone  and  powerful  loud  speaker  volume, 
plus  economy  in  use  of  battery  current. 
Second,  it  is  our  honest  conviction— based  on  seven 
years'  successful  experience  in  building  fine  sets  — 
that  these  latest  Miraco's  are  the  most  marvelous 
values  offered  in  high-grade  receivers. 
Third,  convince  yourself  by  using  a  Miraco  thirty 
days  in  your  home  before  you  decide  to  keep  it. 

You'll  Be  Proud  of  Your  Miracol 
Each  Miraco  comes  completely  assembled,  rigidly 
tested,  splendidly  packed  and  factory  guaranteed  for 
one  year.  Easy  to  install  and  operate — full  instruc- 

tions supplied.  A  big,  handsome,  expensive-looking 
radio — one  you'll  be  proud  to  have  friends  see  and 
hear.  Stylish,  sloping  front  cabinet  of  solid  walnut, 
handsomely  gold  illustrated  genuine  Bakelite  front 
panel  and  genuine  Bakelite  knobs — finished  in  wal- 

nut. In  construction,  too, likehigh-pricedsets.  Finest 
parts  obtainable — and  many  exclusive  features.  Lit- 

erature describes  them  fully — send  for  it,  testimony 
of  nearby  users  and  Special  Offer! 

Deal  Direct  with  a  Bis,  Reliab'    Firm! Thousands  of  satisfied  customers  can  testify  to  the 
money  they've  made  and  saved  by  dealing  direct  with 
the  great  Midwest  Radio  Corporation.  You  are  abso- 

lutely guaranteed  and  assured  the  same  satisfaction. 
Clip  coupon  now  and  be  convinced! 

Our  Factory  Prices  Save  You  Up  to  1/2!  Facts  About  Makers  of  Miraco's: 
To  our  many  thousands  of  satisfied  risers  throughout  the  world,  we  require  no  introduction.  But  those  who 
have  never  enjoyed  the  pleasure  and  satisfaction  of  operating  a  Miraco  Set,  will  undoubtedly  wish  to  be  as- 

sured that  the  makers  of  the  Miraco  are  thoroughly  reliable.  We  therefore  pre- 
sent these  facts  about  the  Midwest  Radio  Corporation  of  Cincinnati,  Ohio: 
One  of  America's  oldest,  largest  and  most  experienced builders  of  fine  sets — seventh  successful  year. 

2.  Builds  all  sets  complete  in  its  own  bipr  factory 
and  thoroughly  tests  them  under  actual  broad- casting conditions  before  shipping. 
3.  Sells  all  sets  on  a  Guarantee  of  Unconditional 

^-  Satisfaction,  allowing  liberal  trial  privilege. 
4.  Deals  direct  by  mail  with  its  users,  agents  and 
dealers,  thereby  effecting  great  savings  which  are 
reflected  in  amazingly  low  prices. 
5.  Keeps  all  promises  to  the  letter.  Highest  ref- erences from  users,  bank  officials  and  all  concerns 
with  whom  we  have  dealings.  We  have  been  cus- 

.    tomers  of  a  big  $3,000,000  Cincinnati   bank  for 

l|      It,  ,iP'*|sirSy(1many  years.  In  our  literature  read  what  they  say »  *■=-«-!=-»*       'about  our  responsibility  and  reputation  for  square dealings. 

Mt) nil  inQknooj  you  warn  is  wenungjur  iuui 
i  or  postal  brings  reports  from  hosts  of  users  in  your  vicinity  and  elsewhere  proving 
ico  sits  at  rock-bottom  money-saving  factory  prices.outperformsetscos^,^ * IB  up  to  four  times  as  much.  You  can  also  buy     I      ill        i  ,  , 
tubes,  batteries,  etc.  at  big  I      I       I      ,||  ■  ,  ■   ,  1 1     ,   |  1 1    1 1   I 
\   Get  our  proposition  K"f""°_lBST''i        ~^V  I  iTf")   CORru 

swgSSSsaB"*
*— I  Miraco  sets  anu 

AGENTSI 
DEALERS! 
Write  for  our 
latest  Miraco 

proposition. Nation  -  wide 
popularity, 

superior  per- 
formance of 

Miraco5-tube 

sets,  at  am- azingly lower 
prices,  make 
them  easy  to 

sell.Sendcou- pon  today  for 

proof 

NAME Please  mention  Radio  Age  when  writing  to  advertisers 



taith 
100%  Reserve  Power 

GENUINE  RCA  RADIOTRONS 
are  recommended    for    use   with    Freshman    Masterpiece 

Receivers. 
A  special  package  containing  —I  UX  112  power  tube,  1  UX  200A  detector 
tube  and  3  UX  201A  amplifying  tubes—  matched  and  tested  for  the  set 
in   which    they    are   shipped    is   sold  by  Authorized  Freshman  Dealers. 

cNew  and  Improved 

kASTERPIEcii 
YttEARfSTOKRAT 

A  one-piece  Console 
of  finely  selected 

Genuine 
^Mahogany 

One  of  the  finest  pieces  of  furniture  in  which 
a  radio  receiving  set  has  ever  been  installed.  It 
is  truly  an  aristocrat  with  its  distinctive,  finely 
proportioned  lines  and  rich  lustrous  finish. 

Equipped  tuith 
the  finest  of 
Cone  Speakers 

especially  designed  to  bring  forth  the  full  merit 
of  the  new  construction  of  theFreshmanMaster- 
piece  circuit.  Designed  for  the  employment  of 
the  new  UX-112  Radiotron  Power  Tube  and 

the  necessary  "C"  battery  connection — allmetal 
SHIELDED  front  and  sub-panel. 

Sold  on  easy  terms  by  Authorised 
Freshman  Dealers*  who  also 

install  and  service  them 

Chas.  Freshman  Co.,  Inc., 
Freshman  Building,  new  York 

2626  W.  Washington  Blvd.,  Chicago 

Write  for  our  beautiful  new  booklet  illustrating 
and  describing  our  1927  Receiver e  and  Accessories 

Worlds  Greatest  Radio! 
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Complete  Broadcast  List 
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Contrast  the  clumsy 
dials  of  only  two 

years  back . . .  with  the 
handsome  illuminated 

controls marco  makes 

today.  Here  is  another 

good  reason  for  build- 
ing your  set  yourself! 

4 

cMow  dials  give  places 
to  glowing  spots  p£J**V; 

\z 

rrominent 

among  the  ad- 
vanced circuit 

designs  'which 

call  for  MAR-CO 
controls,  is  the 

PICTURE  a  soft,  subdued  light in  the  room  .  .  . 

t  i  t  your  set  in  the  corner  <^> 
with  glowing  spots  of  light 
illuminating  its  swiftly 
readable  back  panel  scales. 

*  /  f  this  is  radio  at  its  hand- 
somest .  .  . 

*  this  is  the  panel  arrange- 
ment /  the  type  of  skillful 

tuning  <  that  distinguishes 
the  1927  trend  in  set 
construction. 

Already,  these  new  .  *R-CO 
controls  are  specified  o  .ional 

equipment  in  a  score  ot  this  sea- 
son's most  advanced  circuits. 

At  once,  they  have  become  the 
standard  in  tuning  control  de- 

sign. Use  them,  in  whatever 
set  you  build,  to  give  the  final 
touch  of  style,  and  the  utmost 
in  precision  control. 
MAR-CO  controls  are  easy  to 
install.    The  steel  template  pro- 

vided reduces  panel-drilling  to 
the  simple,  fool-proof  operation 
illustrated  below.  The  original 

MAR-CO  "friction-drive" —  the 
action  that  m  akes  backlash  impos- 

sible— has  been  strengthened,  to 
accommodate  gang  condensers. 
The  MAZDA  lamp  supplied  runs 

on  your  "A"  battery,  using  only 
.1  ampere.  The  switch  that  con- 

trols this  lamp  may  also  be  used 
as  your  filament  switch  *  the 
lighted  scales  then  serve  as 
pilots.  Scales  read  0  to  100,  or 
100  to  0,  as  preferred.  Price, 
including  template,  bulb,  and 
bezel,  $3.50.  Replacement 
bulbs,  $.20.  Write  today  for 
the  booklet  that  illustrates  15 
standard  makes  of  condensers 

mounted  on  MAR-CO  back-panel 
controls.  Martin-Copeland 

Company,  Providence,  R.  I. 
Branch  offices  and  representa- 

tives in  principal  cities. 

MAR  CO  IllwnmMCoaMis 
'  Radio:  Age 
"All-Range' 
„    Receiver 

2 

Here's  how 

you  drill 
the  panel.. Screw  Template 

to  panel Bezel  covers rough  edge 

that's  ALL* 

you  CAN'T 
go  wrong! e 

Please  Mention  Radio  Age   When   Writing  To  Advertisers. 
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RADIO 
NEEDS 
TRAINED 

MEN
' 

"I give  you  all this  apparatus 
so  you  can  learn 
quickly  at  home 
the  ̂ Practical 
Wayi 
Mil 

WillTrainYouAt 
iHomeToFilla 
i^Pay  Radio  Job 

if  you're  earning  a  penny  less  than  $50  a  week,  clip  coupon 
?    now.     Send  for  AMAZING  FREE  BOOK,  "Rich  Rewards  in 

Radio."    Why  go  along  at  $25  or  $35  or  $45  a  week,  when  you 
could  earn  $50  to  $250  in  the  same  six  days,  as  a  Radio  Expert? 
Hundreds  of  N.  R.  I.  trained  men  are  doing  it — why  can't  you? 

Earn  $50  to  $250  a  Week— 
RADIO  IXPIMT*  IN  110  DEMAND 
Radio  needs  trained  men.  Get  into  this  new  live-wire  profession 

of  quick  success.  It's  the  trained  man,  the  Radio  Expert,  who 
gets  the  big  jobs  of  this  profession — paying  $75,  $100,  $200  a  week 
and  up.  Every  day  N.  R.  I.  trained  men  are  taking  good  places  in 
the  Radio  field— men  just  like  you— their  only  advantage  is  TRAINING. 
You  can  prepare  just  as  they  did,  by  new  practical  methods.  Our  tested 
clear  training  makes  it  easy  for  you.    Big  Free  Book  contains  all  the  proof. 

You 

#* 

You   Get 
All  Of  This 

All  instruments  shown  here  and 
others  sent  to  all  my  students  free 
of  extra  cost  under  short  time  special  offer 
Clip  coupon  now — find  out  all  about  this  big 
unequalled  offer  while  you  still  have  time  to 
take  advantage  of  it.     This  training  is  intensely 
practical — these   instruments   help    you    do    the 
practical  work.    You  learn  workmanship  and  get 

added    confidence    in 
your  ability. 

World  Famous 
Training  Tha 
"Pays  Sor  Itself" 
My  Radio  course  World' 

Famous  as  the  training  that 

"pays  for  itself."    Make  more money  QUICK  when  you  take  up  thi 
practical  course.     Work  on  millions  of  an- 

tennae, receiving  sets,  offers  you  big  chance 
to  make  spare  time  cash  while  you're  learn- 

ing.     I'll  show  you  how — teach  you  the  lates' 
"dope,"  furnish  you  with  business  cards,  show 
you  how  to  get  the  business  and  makeitpay.  My 
students  don't  wait  a  yearto  increase  their lncomi 
—they  report  QUICK  INCREASES  asaresultof 

$70  In  One  Day  For   this  course — often  two  or  three  weeks  after  starting. 
Tu    wii..-  Howard  Luce,  Friedens.  Pa.  made  S320  in  7  weeks 

.PI.    YTllCOX  during  spare  time.    D.  H.  Suitt  Newport.  Ark.,  writes 
"Iimlnbuiineiifor  my-   "While  taking  the  course  I  earned  in  spare  time  work 

•elf  and  RECENTLY  MADE   about  $900."   Earl  Wright,  Omaha,  reports  making  S400 
170  in  ONE  DAY.  I  was  an    in  a  short  time  while  taking  course — working  at  Radio  ii 
electrician  of  rich  expert-  spare  timel  Sylvester  Senso,  Kaukauna,  Wis.,  made  S50 
ence,  occupying  a  splendid  These  records  not  unusual — these  men  a  few  of  hundreds, position  »■  teleph 
erintendent  when 

would  open  up  greVter'op-        ̂ Ve  who  know  the  results  this  practical  tested  training  ge portunitiea — hare not  been  tne  increased  earnings  it  has  brought  to  men  everywhere — stand 
disappointed.         Estimate  behind  it  all  the  way  with  a  signed  guarantee  bond  that  we  giv 
Radio   will    be   worth    tens  y°u  when  you  enroll.    On  completion  if  you're  not  entirely  satisfied 
of  thousands  of  dollars  to  in  every  way,  you  get  back  every  cent  you've  paid  us.    No  string 
me    in    next    few    years  "  t0  tm3  offer — you  yourself  are  the  only  judge.    Get  started  today 

EMPLOYMENT  SERVICE  TO  ALL  GRADUATES 

Learn  Quickly 
In  Spare  Time 
So  sure  am  I  that  I  can  train  you  success- 

fully for  a  better  future  in  this  new  Big-Pay 
profession,  that  I  guarantee  your  training 

a  money-back  bond.    Lack  of  ex- 
perience or  education  won't  hold  you 

back — common  schooling  all  you  need 
start.    You  can  stay  home,  hold 
our    job    and  learn   quickly  and    JSSS'T SSSZa 
pleasantly  in  your  spare  time.    My  the  Chicago  Daily  News  sta- 
|  practical,  helpful  methods  enable  ̂ ctically  doubled! 

you  to  start  RIGHT  AWAY  to-  th.nks  to  you.  i  h.ndi.  .11 
ward  one  of  the  bigger  Radio  ?ng.*YouV0course0taughtrm.' jobs   paying  $50   to  $250  a  ̂ ^pSStSS°K^eX: 

Week.      No  delay,   no  losing    bme     that    makes   my     work     easy 
from    work— no    scrimping    or    for     me."     Keith      Kimball, 
scraping  to  get  your  training.    Station  WMAQ,  Chicago.  111. 

Get  This  FREE  BOOK 
Most  amazing  book  on  Radio  ever  written 
-full  of  facts  and  pictures — tells  all  about 
the  great  new  Radio  field,  how  we  prepare 
you  and  help  you  start.   You  can  do  what  other! 
have  done — GET  THIS  BOOK.     Send  coupon 
today — no  obligation. 

J.  E.  SMITH,  President 
NATIONAL    RADIO    INSTITUTE 

Dept.  PU-3.  Washington,  D.  C. 

in-  Your  Satisfaction  Guaranteed 
J.  E.  SMITH,  President 

NATIONAL  RADIO  INSTITUTE 

Dept.  PU-3,  Washington.  D.  C. 
Dear  Mr.  Smith — Without  obligating  me  In  any 

way,  send  me  your  free  book. '  Rich  Rewards  in  Radio" and   all   information  about  your  practical,  home-study 

wiginatorsof^dioliomeStudyTmininzn 
Street  Address. 
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Chats  With 
the  Editor 

SCIENTISTS  at  large  will  wel- come Dr.  Coolidge's  recent 
perfection  of  a  cathode  ray 

tube  whose  use  in  research  will 
open  many  avenues  heretofore 
closed.  A  diagram  of  the  tube,  to- 

gether with  a  brief  description  of 
its  functions,  is  presented  for  the 
benefit  of  our  readers. 

Armstrong  Perry  tells  how  to 
get  started  in  radio  at  a  very  slight 
expense  by  use  of  the  crystal  re- 

ceiver. This  is  one  of  a  series  of 

articles  which  Mr.  Perry  has  pre- 
pared for  the  beginner  and  should 

be  fine  reading  for  the  man  who 
is  just  on  the  threshold  of  radio. 

A  combined  short-long  wave  re- 
ceiver, and  a  wavemeter  of  the 

resonance  indicating  type,  has 
been  prepared  for  the  enthusiast 
who  does  not  care  to  be  limited  to 
a  single  wave  band  for  reception. 
The  wavemeter  is  for  the  more  ad- 

vanced experimenter. 
Another  receiver  of  interest, 

available  in  kit  form,  is  the  six 
tuber  which  is  completely  shielded. 
It  is  described  and  illustrated  in 
the  blueprint  section  of  this  issue. 
Kirk  B.  Morcross  gives  our 

readers  an  idea  of  why  the  wave- 
length allocations  made  by  the 

government  are  figured  in  kilo- 
cycles instead  of  meters.  Many  a 

fan  who  has  been  puzzled  by  the 
kilocycle  terminology  will  find  the 
explanation  a  rational  and  simple 
one  and  much  better  suited  to  our 
needs  than  any  other  method. 

Side  band  transmission  is  de- 
tailed by  I.  J.  Karr  who  tells  of 

some  of  the  work  being  done  by 
the  General  Electric  with  that  type 
of  transmission.  Three  advan- 

tages are  listed  for  the  side  band 
transmission,  the  greatest  one 

from  the  listeners'  standpoint  be- 
ing the  reduction  of  interference. 

The  broadcasters  might  welcome 
it  since  greater  efficiency  is  se- 
cured. 

Editor  of  RADIO  AGE. 



Eveready's  exclusive  Layerbilt 
construction  makes  this 

the  most  economical  of  "B"  batteries 

Improvement  on  top  of  im- 
provement has  been  the  history 

of  Eveready  Radio  Batteries. 

Here,  in  the  radically  differ- 
ent Eveready  Layerbilt,  is 

the  "B"  battery  which  tops 
them  all.  The  ability  of  this 
battery  to  give  you  unrivaled 
service  and  economy  is  due  to 

its  unique  internal  design.  In- 
stead of  the  usual  assembly  of 

round  cells,  it  is  built  of  flat 

layers  of  current-producing 
materials  pressed  firmly  to- 

gether. This  construction 
makes  use  of  the  spaces  now 

wasted  between  the  round-type 
cells  and  avoids  the  usual  sol- 

dered wire  connections.  Ever- 
eady Layerbilt  is  every  inch  a 

Please 

battery.  This  exclusive  Ever- 
eady Battery  development 

packs  more  active  chemicals 
in  a  given  space  and  enables 
them  to  produce  more  current 
and  give  longer  life. 

Tuesday  night  means  Eveready  Hour — 9  P.  M., 
Eastern  Standard  Time,  through   the  following 

stations: 

WEAF-A'etr  York 
WJAR-Protrfdence 
WEEi-Boston 
WTAG-Wo'cesfer ■am-Philadelphia 

WGB-Bu/faZo 
wcae— Pittsburgh 
vtSM-Cincinnati 

v/TAU-Cleveland 
Yfwj-Detroit wgn- Chicago 
woe- Davenport 

wcoo  !  MinnespoJi 

wcco  1  St.  Paul 

KSD-Sr.  Louis wrc- -Washington 

EVEREADY 
Radio  Batteries 

-they  last  longer 

This  Heavy-Duty  Ever- 
eady Layerbilt  Battery 

gives  twice  the  service  of  the 
smaller  Light-Duty  batteries 

and  greatly  reduces  your  "B" battery  operating  cost. 
Use  Eveready  Layerbilts 

on  any  set,  and  get  not  only 

this  extra  service,  but  also — 

the  greatest  "B"  power  op- 
erating economy — the  utmost 

in  "B"  power  dependability — 
D.  C.  (direct  current)  in  its 
purest  form,  so  necessary  for 
pure  tone  quality.  There  is  an 
Eveready  dealer  nearby. 

Manufactured  and  guaranteed  by 

NATIONAL  CARBON  CO.,  Inc. 
New  York  San  Francisco 

Canadian  National  Carbon  Co.,  Limited 
Toronto,  Ontario 

Mention  Radio  Age  When  Writing  To  Advertisers. 
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T)  ROB  ABLY  no  other  single  comment  on  the 
-*-  radio  situation  has  ever  attracted  the 
attention  of  so  many  citizens  or  produced  as 
general  a  flurry  of  protest  as  did  the  recent 
assertion  of  Thomas  A.  Edison  that  radio  is 

losing  its  popularity. 

Mr.  Edison,  it  will  be  remembered,  also 
said  that  no  radio  dealers  were  making  money, 

and  that  radio  music  was  "terrible,"  or  words 
to  that  general  bitter  effect,  and  that  the  people 
were  going  back  to  the  phonograph. 

One  of  the  faults  found  with  Mr.  Edison's 
statement  is  that  it  lacked  figures  to  confirm 
the  sweeping  survey  he  made  of  the  industry. 
The  United  States  Department  of  Commerce 
has  just  issued  a  report  which  does  not  at  all 
agree  with  Mr.  Edison. 

More  than  ten  times  the  number  of  tube- 
type  radio  receiving  sets  were  manufactured 
in  1925  than  in  1923  (the  last  preceding  census), 
according  to  the  government  figures  which 
give  the  production  for  1925  as  2,180,622  sets 

— an  increase  of  1045  per  cent  over  the  1923 
output. 

The  production  of  radio  speakers,  2,606,866 
was  more  than  four  times  that  of  1923,  when 

623,146  radio  speakers  were  produced,  the 
census  figures  show.  Five  times  the  number 
of  radio  tubes  were  made  in  1925,  the  report 

giving  the  value  of  the  23,934,658  tubes  pro- 
duced at  $20,437,283. 

This  stupendous  increase  in  production  of 
radio  apparatus  brought  the  1925  figure  up  to 
$170,390,572,  more  than  three  times  that  of 
1923  when  the  total  output  was  valued  at 
$54,000,470. 

The  Government's  figures  are  more  than 
confirmed  by  reports  from  the  industry.  For 
example,  one  man,  the  largest  producer  of 
radio  receiving  sets  and  radio  speakers  planned 
months  ago,  under  the  most  expert  estimates, 
that  his  production  for  this  year  should  be 
double  that  of  last  year.  Yet  even  this  increase 
has  not  been  sufficient  to  meet  the  rapidly 
increasing  demand  and  it  has  been  found  neces- 

sary to  step  up  production  still  further  to 
5,200  sets  a  day,  so  that  all  orders  may  be filled. 

The  official  fig  res  made  public  by  the  De- 
partment of  Commerce  show  an  increase 

of  215  per  cent  in  the  value  of  radio  equipment 
produced  in  the  country  in  the  past  twO  years. 

T)LANS  are  under  consideration  for  a  radio 

■*-  show  for  dealers  and  jobbers  to  be  held  in 
Chicago  next  June,  or  possibly  later.  The 
purpose  of  this  exposition  will  be  to  afford  the 

trade  an  early  opportunity  to  see  the  season's 
new  products  and  get  an  earlier  start  on  dis- 

tributions than  has  been  possible  heretofore. 

One  difficulty  about  such  a  plan  is  the  appar- 
ent danger  that  manufacturers  would  be  able 

to  see  the  models  displayed  by  their  com- 
petitors at  such  a  show  and  have  time,  as  well 

as  opportunity  to  readjust  their  own  output 
to  reproduce  some  of  the  excellent  features 
which  have  been  devised  by  their  rivals. 

To  avert  this  possibility,  the  promoters  of 

the  early  summer  show  are  asking  manu- 
facturers to  pledge  themselves  not  to  change 

their  models  before  a  certain  date  after  the 
trade  show.  Several  manufacturers  with  whom 
we  have  discussed  the  matter  believe  that  the 

expense  of  preparing  exhibits  at  such  an  early 

date  would  be  so  great  that  many  manu- 
facturers would  be  barred.  It  is  probable, 

however,  that  the  next  few  years  will  see  the 
development  of  two  classes  of  radio  shows; 
one  for  the  public  and  an  earlier  one  for  the 
jobbers  and  dealers  who  wish  to  get  started 
on  their  way  to  distribution  and  sales  before 
the  Fall  months. 

It  is  argued  by  others  that  the  early  show 
would  assist  in  destroying  that  annoying 
interval  in  which  radio  business  is  practically 
at  a  standstill,  so  far  as  sales  are  concerned. 
Anything  that  will  administer  a  knockout  to 

the  well  known  summer  slump  would  be  wel- 
come    to  the  trade  generally. 
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Start  Your  Radio  Work  With 
a  Crystal  Receiver 

By  ARMSTRONG  PERRY 

RECEIVING  radio  
enter- 

tainment is  almost  in- 
credibly easy,  yet  four 

families  out  of  five  still  are  with- 
out the  necessary  apparatus. 

Perhaps  some  are  scared  by  the 
fact  that  the  best  receiving  out- 

fits on  the  market  cost  more 
money  than  the  average  family 
earns  in  a  year.  Even  an  ordi- 

nary five-tube  broadcast  receiver 
costs  as  much  as  the  monthly  in- 

comes of  many  a  man,  and  the 
money  spent  for  upkeep  ■  would 
pay  the  milk  bill. 

But  why  should  a  family  that 
is  satisfied  with  a  four-room 
apartment  or  a  five-room  bunga- 

low wait  for  a  radio  set  built  for 

a  millionaire's  palace?  Why  not 
start  with  a  crystal  detector  set? 
Let  the  neighbors  talk  if  they 
want  to — maybe  their  big  set  is 
not  paid  for ! 

The  programs  of  any  broad- 
casting station  within  five  miles 

can  be  picked  up  easily  with  a 
crystal  detector  receiver,  day  or 
night.  With  an  antenna  well  in- 

sulated at  the  points  of  support, 
and  from  thirty  to  sixty  feet  high, 
satisfactory  results  can  be  ob- 

tained up  to  twenty-five  miles. 
So  the  bulk  of  our  population  is 
within  easy  reach  of  radio  enter- 

tainment. Why  not  enjoy  it? 
It's  free ! 

Some  folks  pooh-pooh  the  crys- 
tal detector  because  it  is  cheap 

and  less  powerful  than  a  tube  set. 
The  user  of  the  crystal  detector 

can  double-pooh-pooh  the  average 
tube  set  because  the  quality  of  its 
music  often  is  worse  than  that  of 

Hold  the  end  of  the  aerial,  and  one 
phone  cord  tip,  in  one  hand.  In  the 
other  hand  take  the  end  of  the  ground 
wire  and  the  other  phone  cord  tip.  You 
may  be  able  to  hear  near-by  stations 
without  a  detector  as  Armstrong  Perry 

is    doing   in    this    picture 

a  fifteen-dollar  phonograph,  while 
the  crystal  detector  never  lowers 
the  quality  of  the  broadcast. 

The  crystal  set  is  noiseless,  ex- 
cept to  those  who  are  listening  in 

with  the  phones.  Loud  speakers, 
on  the  other  hand,  are  driving 
many  involuntary  listeners  to  dis- 

traction. The  owners  of  a  New 
York  building  secured  a  perma- 

nent injunction  against  a  neigh- 
boring restaurant  whose  loud 

speaker — a  superlatively  good 
one — made  so  much  noise  that  it 
interfered  with  the  work  of  em- 

ployes of  other  concerns.  The 
crystal  set  requires  almost  noth- 

ing for  upkeep,  while  the  tube  set 
always  is  running  up  bills  for  bat- 

teries, tubes  or  electricity. 
These  arguments  are  not  di- 

rected against  the  tube  sets. 
Properly  installed  and  operated, 
they  are  worth  all  they  cost  and 
more.  It  pays  to  buy  the  best 
one  you  can  afford.  But  the  man 
who  sneers  at  a  neighbor  for  in- 

stalling a  crystal  detector  set 
usually  is  the  kind  of  a  gink  who 
does  not  know  enough  to  oper- 

ate any  kind  of  a  set.  Don't  let 
him  keep  you  from  enjoying  ra- 
dio. 

Easy  and   Inexpensive 

T^EW  persons  realize  how  very 
-*-  easy  and  inexpensive  it  is  to 
receive  radio  entertainment.  Fas- 

ten one  end  of  a  wire  to  a  branch 
high  in  a  tree  and  bring  the  oth- 

er end  into  your  room.  If  it  is 
bare,  protect  it  so  that  the  metal 
will  touch  nothing  but  insulators, 
which  can  be  purchased  for  a  few 
cents  each.  Fasten  another  piece 
of  wire  to  a  water  pipe,  first 
scraping  the  pipe  and  the  wire 
to  make  them  bright  where  they 
touch.     Put  a  pair  of  phones  on 
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Why  deprive  yourself  of  the  joys  of  radio  just  because  you  cannot  afford  a  set  built 

for  a  millionaire's  palace? 

your  head.  Hold  one  tip  of  the 
phone  cord  in  one  hand,  together 
with  the  end  of  the  wire  from 
the  tree.  Hold  the  other  tip  in 
the  other  hand,  with  the  end  of 
the  wire  that  leads  to  the  water 
pipe.  The  wires  in  the  hand  do 
not  have  to  touch  each  other.  If 
there  is  a  broadcasting  station 
near,  you  probably  will  hear 
what  it  is  transmitting. 
Now  take  a  galena  crystal 

such  as  is  sold  in  radio  shops 
and  five-and-ten-cent  stores  for 
use  in  crystal  detectors.  Hold 
this  in  the  left  hand,  between 
the  thumb  and  fore  finger.  Do  not 
touch  the  polished  surface,  or 
the  oil  from  the  skin  may  cover 
it  so  that  it  will  not  work.  You 
have  the  wire  from  the  water 
pipe,  and  the  metal  tip  of  the 
phone  cord,  in  the  palm  of  your 
hand  held  tightly  by  the  last 
three  fingers,  and  the  crystal  is 
between  the  thumb  and  first 
finger.  The  other  tip  of  the 
phone  cord  is  in  the  palm  of  the 
right  hand,  held  by  the  last  three 
fingers.  Take  the  end  of  the 
wire  that  leads  from  the  tree. 
Holding  it  between  the  thumb 
and  first  finger,  touch  it  lightly 
to  the  polished  surface  of  the 
crystal.  You  will  hear  the  enter- 

tainment from  the  nearby-station 
as  loudly  and  distinctly  as  you 
can  hear  the  voice  of  a  friend 
on  the  telephone. 

It  may  be  too  much  trouble  to 
climb  a  tree  and  put  up  an  aerial 
wire.  Never  mind!  For  a  dol- 

lar or  less  you  can  buy  an  an- 

tenna plug  that  will  fit  into  any 
electric  light  socket.  There  is  a 
thumb  screw  on  it  to  which  you 
can  attach  a  short  length  of  wire 
to  use  instead  of  the  wire  in  the 
tree.  There  is  no  danger  of  be- 

ing shocked  by  the  current.  The 
plug  lets  only  the  radio  waves 
through;  the  lighting  current 
cannot  pass,  provided  your  wir- 

ing is  not  in  conduit  or  BX. 
Holding  the  wire  from  the  plug 
just  as  you  would  one  from  the 
tree,  touch  the  crystal.  The  con- 

cert comes  in  perfectly,  except 
as  the  hand  may  tremble  and 
break  the  contact  between  wire 
and  crystal. 

The  antenna  plug  is  in  two 
parts.  One  part  screws  into  the 
socket,  and  there  is  only  one  way 
to  put  it  in.  The  other  has  two 
prongs  that  go  into  holes  in  the 
screw  plug.  There  are  two 
ways  to  put  that  in,  and  either 
one  may  be  correct.  Usually 
there  are  two  thumb  screws  to 
which  the  wire  may  be  attached, 
one  on  each  side.  If  you  do  not 
hear  well  with  the  wire  on  one, 
try  the  other.  There  are  seven 
ways  to  use  the  plug,  with  one 
or  two  wires.    Try  them  all. 

The  Arrester 

L^OR  less  than  four  dollars  you 
A  can  buy  everything  you  need 
for  hearing  the  radio  entertain- 

ments. Having  the  essentials,  in- 
cluding antenna  or  antenna  plug, 

phones,  crystal  and  a  little  wire, 
you  can  install  them  to  suit  your 
convenience.     If  you  use  an  out- 
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side  aerial,  any  permanent  con- 
nection between  the  wire  and  the 

house  must  be  made  according 

to  the  regulations  of  fire  insur- 
ance companies  and  city  depart- 

ments. There  is  little  danger 
from  lightning  but  there  must 
be  protection  against  it.  In  case 
the  few  dollars  required  for  a 
lightning  switch  or  arrester  are 
not  available,  the  wire  can  be 
brought  in  when  the  set  is  to  be 
used  and  the  end  kept  at  a  safe 
distance  from  the  side  of  the 
house  at  all  other  times. 

The  first  improvement  is  to  rid 
yourself  of  the  necessity  for  hold- 

ing wires  in  your  hands.  This 
requires  some  device  for  keeping 
the  crystal,  wires  and  phones  in 
contact.  The  crystal  probably  is 
embedded  in  metal;  usually  they 
are  sold  that  way.  Whether  it  is 
or  not,  it  can  be  placed  in  a  me- 

tal cup.  Cups  can  be  purchased, 
but  it  is  easy  to  make  one  with 
a  small  piece  of  tin  and  a  pair  of 
shears.  A  thimble  can  be  used, 
held  open  end  up  by  nails  or 
screws  in  a  block  of  wood.  If 
the  crystal  does  not  fit  tightly, 
and  if  there  are  no  set  screws 
for  holding  it,  pack  it  in  with 
tinfoil,  leaving  the  polished  sur- 

face of  the  galena  exposed.  Most 
radio  crystals  are  of  galena,  that 
mineral  being  the  easiest  to  han- 

dle and  most  satisfactory  in  gen- 

Wind  the  inductance  coil  on  any  round 
or  square  box  having  a  diameter  of  about 

three  inches 
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Attach  a  wire  to  a  limb  high  up  in  a  tree 
and  bring  the  other  end  into  the  house 

eral.  A  lump  of  coal  sometimes 
will  serve  as  a  detector  crystal. 

Galena  requires  very  light  con- 
tact with  the  antenna  wire.  It 

is  better  to  bring  the  antenna  to 
a  screw  or  binding  post  on  the 
block  that  holds  the  crystal  and, 
from  the  same  post,  to  run  a 
finer  wire  to  the  galena.  Usu- 

ally this  wire  is  coiled  for  a 
part  of  its  length,  making  a  coil 
spring  that  will  take  up  the  slight 
vibrations  that  might  move  the 
tip  that  is  in  contact  with  the 
crystal.  At  the  other  end  of  the 
detector  also  it  is  well  to  provide 
a  binding  post,  to  hold  the  ground 
wire  that  runs  to  the  water  pipe. 
This  wire  should  be  at  least  as 
large  as  the  antenna  wire  and 
there  is  no  need  to  insulate  it  or 
keep  it  from  touching  things.  It 
should  be  held  firmly  in  contact 
with  the  cup  holding  the  crystal. 
If  it  can  be  soldered  to  the  cup, 
so  much  the  better.  Soldering 
no  longer  requires  the  hiring  of 
a  union  tinsmith.  The  metal  can 
be  purchased  in  tubes,  like  tooth 
paste,  smeared  on  a  joint  and 
melted  with  a  match. 

Make  Tight  Connections 
ONE  of  the  first  principles, 

which  many  ignore  with  the 
result  that  they  lose  half  the 
energy  that  they  might  pull   in 

from  the  radio  waves,  is  that  all 
connections  should  be  electrically 
tight.  That  means  that  wher- 

ever metal  touches  metal,  the 
surfaces  should  be  bright,  free 
from  oil  or  dirt,  and  soldered 
if  possible.  A  little  wood  al- 

cohol on  a  rag  or  brush  quickly 
removes  dirt.  A  piece  of  emery 
paper  or  a  file  will  remove  aj 
corroded  surface  and  cut  down 
to  bright  metal.  Connections 
should  be  made  bright  at  the 
start  and  kept  bright  by  fre- 

quent inspections  and  cleaning. 
Another  important  principle 

is  that  all  metal,  from  the  aerial 
to  the  point  where  the  ground 
wire  connects  with  the  set, 
should  touch  nothing  outside  the 
set  that  is  a  conductor  of  elec- 

tricity. Where  wood  is  used  it 
should  be  perfectly  dry. 

Endless  ingenuity  has  been  ex- 
ercised in  designing  devices  for 

holding  the  crystal  and  the  wires 
that  connect  it  with  other  appar- 

atus. Some  assembled  crystal 
detectors,  supposedly  dust  proof, 
cost  several  dollars.  Good  little 
ones  can  be  bought  for  fifty 
cents.  A  Boy  Scout  brought  me 
one  that  he  made  himself  for 
twenty-one  cents.  The  galena 
rested  on  a  paper  clip  and  a 

safety  pin  served  as  a  "cat 
whisker"  to  touch  the  crystal.  It 
brought  in  stations  that  I  could 
not  hear  with  a  twenty-five  dol- 

lar outfit  manufactured  by  the 
largest  radio  concern  in  the 
country. 

One  little  trick  that  ship  oper- 
ators use  is  worth  copying.  Vi- 

brations are  likely  to  move  the 

point  of  the  "cat  whisker"  that 
rests  on  the  crystal.  Galena  is 
not  equally  sensitive  at  all 
points,  and  it  is  necessary  to  have 
the  contact  as  steady  as  possible. 
So  a  ship  operator  sometimes 
hangs  his  crystal  detector  up  by 
a  string  where  it  can  swing 
without  bumping  anything  as  the 
ship  rolls  and  the  engines  shake 

her.  Once  adjusted,  the  "cat 
whisker"  will  stay  in  place  in- definitely. 

The  limited  range  of  the  cry- 
stal detector  frees  the  listener 

from  most  of  the  interference 
that  troubles  his  neighbor  with 
the  high-power  set.  Women  who 
can  hear  and  repeat  everything 
that  is  said  around  half  a  dozen 
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whist  tables  while  they  them- 
selves are  holding  up  their  own 

end  of  a  conversation  will  be  ac- 
tually lonesome  with  only  three 

or  four  stations  at  most  coming 
in  at  one  time.  But  some  folks 
cultivate  a  different  attitude  to- 

ward radio,  and  insist  on  tuning 
out  all  but  one  station  if  pos- 

sible. It  is  easier  to  eliminate 
interference  from  a  crystal  de- 

tector set  than  from  a  tube  set, 
because  there  is  so  much  less  of 
it  to  eliminate.  Two  things  are 
necessary :  an  inductance  coil  and 
a  condenser. 

An  inductance  coil,  or  tuning 
coil,  may  be  wound  on  an  oat- 

meal box  or  any  other  round  or 
square  form  having  a  diameter 
of  about  three  inches.  Bell  wire, 
or  smaller  sizes  of  insulated  wire 
are  used,  and  the  turns  are 
wound  as  closely  as  they  will  lie. 
The  number  of  turns  depends 
upon  the  tuning  range  desired. 
The  more  turns,  the  longer  the 
wavelengths  that  can  be  received. 

To  avoid  studying  technical 
details,  a  beginner  may  as  well 
experiment.  Start  with  a  large 
number,  say  fifty  to  seventy-five, 
If  the  desired  stations  can  be 
brought  in  loudly  enough,  the 
number  of  turns  is  practically 
correct.  If  not,  cut  off  the  turns 
one  at  a  time  until  the  desired 
result  is  obtained.  Directions 
that   are   correct   in   theory   for 

(Please  turn  to  page  63) 

A  water  tank  makes  a  convenient  anchor- 
age for  the  far  end  of  the  aerial,  and  a 

short    mast    will    give    additional    height 
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Difference  Shown  Between  Baseboard 
and  Chassis  Construction 

PRACTICALLY  all  amate
ur 

built  radio  sets,  that  is, 
about  ninety  per  cent  of 

them,  are  of  baseboard  construc- 
tion. There  are  many  reasons 

for  this. 

One  reason  is  that  the  average 
designer  in  presenting  his  circuit 
to  his  readers,  builds  a  set  in  this 
form  and  photographs  it  for  the 
illustration  of  his  article.  This 
has  many  advantages.  In  the 
first  place,  every  instrument  is  in 
the  same  horizontal  plane,  and  by 
means  of  a  plan  or  top  view  the 
general  layout  of  the  instruments 
can  be  clearly  and  unmistakably 
shown.  Secondly,  the  same  thing 
is  true  of  the  wiring.  Thirdly, 
when  the  average  human  being 
has  an  instrument  which  must 
be  fastened  in  a  particular  place, 

his  "fancy  lightly  turns,"  so  to 
speak,  to  a  board.  The  board  is 
the  standard,  everyday,  utility 
fastening  down  place. 

Although  the  baseboard  meth- 
od of  construction  is  the  one  most 

commonly  used  by  the  novice 
when  constructing  his  set,  almost 
all  manufacturers  and  a  large 
proportion  of  the  more  advanced 
amateur  experimenters  use  the 
panel  mounting  or  chassis  type  of 
construction  exclusively.  This 

method  consists,  in  general,"  of supporting  all  instruments  by  the 
panel  itself,  or  by  brackets  and 
shelves  fastened  to  the  panel,  and 
thus  doing  away  entirely  with 
the  baseboard. 

Let  us  see  why  this  method, 
which  offhand  seems  to  be  more 
complicated  and  difficult  without 
in  any  way  adding  to  the  ef- 

ficiency of  the  set,  should  be  so 
universally  adopted. 

In  the  first  place,  we  shall  see, 
if  we  look  further  into  the  mat- 

ter, that  this  chassis  method  of 
construction  allows  us  to  place 
our  instruments  in  the  most  fa- 

vorable positions  for  shortening 
the  wiring  without  reducing  the 
distance  between  these  instru- 

ments to  a  point  where  unfavor- 
able reactions  in  the  form  of  f eed- 

By  H.  MELCHIOR  BISHOP 

back  and  connection  of  magnetic 
fields  takes  place. 

Shortening   Leads 

THIS  is  so,  due  to  the  fact  that 
associated  instruments  may 

be  placed  in  exactly  the  most  suit- 
able positions  with  respect  to 

each  other  by  merely  supporting 
them  by  suitable  brackets.  For 
instance,  a  tube  socket  may  be 
placed  directly  over  its  associated 
radio  or  audio  frequency  trans- 

former, shortening  the  grid  and 
plate  leads  to  a  fraction  of  an 
inch  in  length. 

The  second  advantage  of  this 
type  of  construction  is  the  greater 
ease  of  wiring  it  affords,  due 
principally  to  the  fact  that  the 
set  can  be  reached  from  the  bot- 

tom and  sides  as  readily  from  the 
back. 

This  also  means  that  in  case 
of  any  trouble,  the  various  com- 

ponent parts  of  the  set  will  be 
much  more  accessible  for  exam- 

ination and  repair  or  replace- 
ment, as  the  case  may  be. 

Thirdly,  the  chassis  form  of 
construction  is  much  more  rigid 
than  is  the  baseboard  type.  Due 
to  this  greater  rigidity,  there  is 
less  chance  for  rough  handling 
(especially  the  rigors  of  ship- 

ping) to  cause  breaks  and  defects 
in  the  wiring  of  the  set. 

The  fourth  advantage  of  the 
chassis  built  set  is  its  greater 
compactness,  which  makes  for  a 
smaller  and  more  portable  set. 
This  compactness  is  due  chiefly 
to  the  fact  that  the  instruments 
can  be  placed  more  advantageous- 

ly in  this  form  of  set  than  in  the 
baseboard  type. 

Fifth  and  last  among  the  ad- 
vantages of  the  chassis  type  of 

set  is  its  appearance,  which  is  far 
more  neat  and  workmanlike  than 
that  of  the  baseboard  mounted 
set. 

In  spite  of  the  above  mentioned 
numerous  advantages  of  the  chas- 

sis mounted  set,  there  are  certain 
cases  where  the  baseboard  set 
still  is,  and  probably  always  will 
be,  supreme. 

Fine  For  Testing 

FIRST  of  these  is  the  experi- mental set.  In  this  type,  to 
allow  extreme  flexibility,  a  large 
baseboard  (often  referred  to  as  a 
bread  board)  is  used  and  the 
various  instruments  are  mounted 
thereon  with  wood  screws.  This 
breadboard  set  is  very  flexible  in 
its  general  adaptability  due  to  the 
fact  that  instruments  may  be 
moved  or  entirely  replaced  by 
others  by  the  mere  twist  of  a 
screwdriver. 

Another  use  of  the  baseboard 
set  which  is  closely  akin  to  the 
above  use  is  the  temporary  set. 
By  this  I  mean  a  set  which  has 
passed  the  breadboard  develop- 

ment stage,  and  is  ready  for  a 
try-out  of  a  month  or  so  to  test 
its  efficiency.  It  is  useless  in  a 
case  of  this  kind  to  go  to  the 
trouble  of  designing  a  suitable 
chassis,  and  the  old  reliable  base- 

board will  serve  here  with  most 
admirable  adequacy.  It  has,  for 
this  use,  the  added  advantage  of 
a  certain  ease  in  changing  con- 

nections due  to  the  instruments 
being  all  in  one  place,  which  is 
not  afforded  by  the  less  flexible 
chassis  built  set. 

Still  another  use  of  the  base- 
board set  is  the  one  which  is  men- 
tioned near  the  beginning  of  this 

article — that  of  the  illustrative 
set.  Its  use  here  is  due  chiefly 
to  the  clearness  and  openness  of 
this  type  of  construction,  which 
lends  itself  admirably  to  clear 
photographing,  and  is  in  addition 
easily  built. 
To  summarize,  it  has  been 

shown  by  the  preceding  exposi- 
tion that  the  baseboard  type  of 

set  construction  is  best  and  hand- 
iest for  the  more  temporary  and 

experimental  type  of  sets.  On 
the  other  hand,  for  a  permanent 
and  workmanlike  receiver,  the 
chassis  type  of  construction  is 
king,  and  rightly  so,  due  to  its 
greater  rigidity,  strength,  neat- 

ness, and  general  efficiency  due 
to  short  wiring  and  advantageous 
instrument  placing. 
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A  Double  Wave  Remote 
Controlled  Transmitter 

Side  view  of  the  short  wave  transmitter 
described 

WITH  four  main  operati
ng 

bands  available  for  the 
amateur  in  the  United 

States  today,  which  one  of  that 

clan  wants  to  operate  on  only- 
one  of  the  bands,  or  wants  to 
change  the  tuning  of  his  set  in 
order  to  reach  one  of  the 
others?  Ham  traffic  is  now  being 
handled  on  the  20,  40,  80  and 

Scheme  Fine  for 

Straddling  Amateur 
Bands 

By 

A.  P.  PECK (Radio  3MO) 

150  to  200  meter  bands.  There 
are  only  two  practical  ways  of 
achieving  good  operation  on 
more  than  one  of  these  bands, 
and  the  first  one  is  out  of  the 
question.  That  is  the  one  which 
calls  for  two  or  more  complete 
transmitters,  each  one  tuned  to 
a  different  band. 

The   writer  did   not  want  to 

Front    panel    view    showing    meters    and 
dials,  while  helix  is  shown  on  lower  shelf 

operate  on  only  one  wave-length 
band,  but  desired  to  keep  in 
touch  with  ham  activities  by 
working  on  the  two  bands  that 
carry  most  of  the  traffic.  There- 

fore, he  followed  the  second 
course  which  necessitates  the 
construction  of  a  transmitter 
using  two  complete  tuning  units 
and  a  single  vacuum  tube  and 
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power  supply.  Just  how  the 
double  wave  feature  and  the  re- 

mote control  of  the  transmitter 

were  accomplished  will  be  out- 
lined below.  The  photographs 

show  the  rough  layout  of  the 
original  set  which  gave  excel- 

lent results,  and  the  circuit  dia- 
gram shows  all  of  the  connec- 

tions in  detail. 

A  five  -  pole,  double  -  throw 
switch  was  secured  for  use  in 
changing  from  one  wave  band 
to  another.  This  was  hooked  up 
as  shown,  as  can  readily  be 
seen,  changing  the  position  of 
the  switch,  throws  one  or  the 
other  of  the  two  tuning  units 
into  the  circuit.  As  shown,  this 
installation  calls  for  three  vari- 

able condensers  and  two  sets  of 
tuning  inductance.  If  it  is  im- 

possible to  tune  the  antenna  cir- 
cuit to  resonance  on  one  of  the 

required  working  wave  lengths, 
a  fourth  variable  condenser  will 
be  necessary.  This  is  to  be  con- 

nected in  series  with  the  an- 
tenna coil  of  the  circuit  where 

no  condenser  is  shown.  This  is 
only  one  possibility.  The  other 
is  that  the  wire  wave  antenna 
circuit  may  not  be  large  enough, 
and  therefore,  a  parallel  an- 

tenna tuning  condenser  will  be 
necessary.  This,  however,  will 
be  determined  by  the  character- 

istics of  your  antenna  and  coun- 
terpoise system. 

Two  Highest  Bands 

TUNING  units  used  in  trans- 
mitters are  too  well  known 

to  merit  discussion  here.  The 
writer  used  some  old  induc- 

tances that  happened  to  be  on 
hand  and  had  no  trouble  at  all. 
His  set,  as  shown,  has  been 
made  to  work  on  the  40,  80  or 
150  to  200  meter  bands.  Obvi- 

ously only  two  of  these  can  be 
used  interchangeably,  and  when 
the  third  is  required  one  of  the 
circuits  must  be  re-tuned.  The 
set  is  now  in  operation  on  the 
80  and  150  to  200  meter  bands. 

Practically  all  of  the  ap- 
paratus used  in  this  circuit  is 

standard.  "S"  tubes  are  used 
for  rectification,  while  a  "brute 
force"  filter  insures  a  perfect 
DC  note,  and  also  gives  an  os- 

cillatory current  that  is  suitable 
for  phone  modulation.  There 
are  a  good  many  amateurs  who 

have  to  resort  to  remote  con- 
trolling of  transmitters  in  order 

to  get  the  best  of  results,  and 
the  writer  is  one  of  them.  The 
problem  of  installing  phone 
modulation  in  remote  control- 

ling is  a  serious  one  unless  the 
amateur  happens  to  be  wealthy 
enough  to  install  the  Heising 
method  which,  of  course,  lends 
itself  admirably  to  remote  con- 
trol. 

There  are  three  other  sys- 
tems of  modulation  that  are 

available  for  the  average  poor- 
ly financed  ham.  One  of  them  is 

merely  a  modification  or  refine- 
ment of  one  of  the  others.  The 

first  that  we  will  consider  is  the 
old  stand-by,  the  loop  system. 
The  writer  used  this  very  satis- 

factorily with  30  foot  leads  be- 
tween the  loop  and  the  micro- 
phone when  operating  on  180 

meters.  For  85  meter  work, 
however,  this  system  is  not  prac- 

tical, probably  because  of  the 
long  leads.  The  other  main  sys- 

tem is  the  placement  of  the 
microphone  in  the  center  tap 
lead  from  the  inductance  to  the 
filament  circuit.  Here  again,  the 
long  leads  are  quite  satisfactory 
for  180  meter  phone  transmis- 

sion, but  on  85  meter  work  the 
long  leads  give  trouble.  There- 

fore, the  system  shown  in  the 
diagram  was  worked  out  with 
the  aid  of  2  QS,  and  it  proved 
quite  satisfactory.  True,  it  re- 

quires a  little  more  apparatus, 
but  still  is  not  as  expensive  as 
the  Heising  system,  and  has 
practically  no  upkeep  other 
than  the  battery.  This  method 
consists  of  placing  the  micro- 

phone in  the  center  tap  lead  just 
as  described  above,  but  having 
the  microphone  located  at  the 
transmitter  instead  of  at  the 
control  end.  Placed  up  against 
this  microphone,  and  strapped 
to  it  with  ordinary  friction  tape, 
is  a  low  resistance  telephone  re- 

ceiver. This,  in  turn,  is  connect- 
ed through  an  ordinary  tele- 

phone repeating  coil,  to  a  micro- 
phone and  battery.  Speaking 

into  the  microphone  causes  the 
diaphragm  of  the  receiver  to 
vibrate,  and  this  action  vibrates 
the  diaphragm  of  the  micro- 

phone in  the  center  tap  circuit. 
A  further  refinement  can  be 

added   in   the  form   of  a  relay 
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which  short  circuits  the  actual 
transmitting  microphone  when 
the  circuit  of  the  other  micro- 

phone is  opened.  This  allows 
the  use  of  CW  transmission  at 
all  times  without  any  further 
operation  than  the  opening  of 
the  microphone  switch. 

Controls  Near  Operator 

AS  will  be  noted  in  the  dia- gram, the  power  supply 
rectifier,  filter  and  key  are  lo- 

cated at  the  control  end.  A 
milli-ammeter  is  also  placed 
near  the  operator  so  that  a  con- 

stant check  may  be  kept  on  the 
operation  of  the  set.  A  second 
ammeter  placed  with  the  trans- 

mitting apparatus  is  of  inestim- 
able assistance  when  tuning  the 

transmitter. 
The  antenna  system  the 

writer  used  for  working  on  two 
waves  will  undoubtedly  be  of  in- 

terest. When  one  of  the  oscil- 
latory circuits  was  tuned  to  op- 

eration on  40  meters,  the  an- 
tenna circuit  was  tuned  to  its 

third  harmonic  and  excellent 
results  were  obtained.  For  80 
meter  work,  the  antenna  circuit 
was  tuned  in  the  usual  manner 
with  a  series  condenser.  For  op- 

eration on  the  150  to  200  meter 

band,  the  pick-up  coil  in  the  an- 
tenna circuit  was  connected  in 

series  with  the  loading  coil  in 
order  to  boost  the  wave  length 
of  the  antenna  circuit.  If  a 

comparatively  large  pick-up  coil 
is  employed,  it  can  be  shunted 
by  a  variable  condenser,  and  the 
antenna  circuit  can  be  tuned  to 

the  required  high  wave.  How- 
ever, about  the  best  results  ob- 

tained were  observed  when  only 
a  small  loading  coil  was  used, 
and  this  was  shunted  by  a  tun- 

ing condenser.  This  is  to  be  pre- 
ferred to  the  placement  of  the 

tuning  condenser  in  parallel 
with  the  pick-up  coil  itself. 

The  above  description  and  the 
photographs  and  diagram 
should  give  some  hams  a  few 
good  ideas  for  the  remodelling 
of  their  transmitters.  The  ap- 

paratus shown  in  the  photo- 
graphs should  not  be  taken  as  a 

criterion,  however,  as  it  was 
merely  assembled  in  order  to 
test  the  efficiency  of  the  remote 
control  modulation  methods, 
and  the  practicability  of  the  two 
wave  transmitter. 
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Death  Ray  Tube  Turns 
Gases  Into  Solids 

A  VACUUM  tube  which 
 pro- 

duces as  many  electrons 

per  second  as  a  ton  of  ra- 
dium— and  there  is  only  a  pound 

of  that  rare  substance  in  the 
world — was  announced  by  Dr. 
W.  D.  Coolidge  of  the  research 

laboratory  of  the  General  Elec- 
tric Company  at  a  meeting  of  the 

Franklin  Institute  of  Philadel- 
phia, on  the  occasion  of  the 

award  to  him  of  the  Ho!ward  N. 
Potts  gold  medal  of  the  Institute 
for  his  outstanding  work  in  the 
development  of  x-ray  tubes. 

Radium  is  constantly  disin- 
tegrating, and  in  so  doing  is  bom- 

barding electron  s — infinitely 
small  particles  of  matter  or  elec- 

tricity— into  space  at  very  high 
velocities.  The  rate  at  which 
radium  distintegrates  is  beyond 
human  control ;  nothing  that  man 
can  do  seems  to  affect  the  rate  at 
which  the  element  breaks  down. 
The  cathode  ray  tube  likewise 
bombards  high  speed  electrons 
into  space,  but  at  a  rate  that  can 
be  controlled  by  man,  and  in 
quantities  far  greater  than  by  all 
the  radium  in  the  world.  The 
electrons  given  off  by  radium  are 
of  higher  average  velocity  than 
those  so  far  produced  with  the 
cathode  ray  tube,  but  otherwise 
the  two  are  alike. 

So  much  more  concentrated  are 
the  rays  from  the  tube  that  many 
startling  experiments  have  been 
conducted  with  the  new  device. 

Crystals  of  the  mineral  calcite  ap- 
parently become  red  hot  coals 

when  exposed  for  a  moment  to 
the  rays,  but  they  are  glowing 
with  cold  light;  ordinary  salt  is 
turned  brown,  and  considerable 
time  elapses  before  it  again  be- 

comes the  colorless  substance  it 
usually  is;  bacteria  and  small 
flies  are  almost  instantly  killed 
by  exposure  to  the  rays;  ordi- 

narily colorless  acetylene  gas  is 
transformed  into  a  yellow  solid 
which  cannot  be  dissolved ;  and  a 

rabbit's  gray  hair  has  been  de- 
stroyed, to  be  replaced  later  by  a 

Vacuum  Tube  Produces 
More  Electrons  Than 

Radium 

profuse  growth  of  longer,  snow- 
white  hair. 

Cathode  rays  have  been  known 
to  some  extent  for  many  years. 
At  first,  however,  they  were 
known  only  within  vacuum  tubes, 
but  about  30  years  ago  a  Euro- 

pean scientist,  Lenard,  succeeded 
in  making  the  electrons  pass 
through  a  tiny  piece  of  extremely 
thin  aluminum  foil  cemented  to 

the  glass  wall  of  the  tube.     Im- 

provements have  been  numerous 
since  then,  but  with  previous 

tubes  the  metal  "windows"  were 
much  smaller  and  the  operating 
voltages  much  lower  than  with 
the  new  tube. 

Unusual  Features 

SEVERAL  unusual  features have  been  incorporated  in  the 

new  tube.  There  is  a  "window" three  inches  in  diameter,  of 
nickel  foil  the  thickness  of  which 
is  measured  in  thousandths  of  an 

inch  and  which  is  capabe  of  with- 
standing a  total  atmospheric 

pressure  of  more  than  100 
pounds.     A  heated  tungsten  fila- 

Dr.  W.  D.  Coolidge,  famous  X-ray  tube  scientist,  is  given  the  Potts  medal  of  the 
Franklin  Institute  for  work  on  new  wonder  electron  producer 
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merit,  originally  used  by  Dr. 
Coolidge  in  the  x-ray  tube  and 
now  known  to  all  as  an  essential 
part  of  radio  tubes,  furnishes  the 
supply  of  electrons.  The  glass 
tube  has  been  shielded  with  a  cop- 

per tube  so  that  the  stream  of 
electrons  cannot  strike  the  glass 
and  cause  punctures,  thereby  per- 

mitting operation  of  the  tube  at 
voltages  far  higher  than  any  pre- 

viously attained,  and  the  tube  is 
also  the  first  which  it  has  been 
possible  to  seal  off  from  an  evac- 

uating system;  the  tube  thereby 
has  been  made  as  portable  and  as 
easy  to  use  as  an  x-ray  tube. 

Electrons  are  released  by  the 
heated  tungsten  filament,  or 
cathode,  at  relatively  low  velocity 
— a  matter  of  a  mile  or  two  per 
second.  Between  the  cathode  and 

the  anode — the  "window"  and  the 
copper  tube  which  serves  as  a 
shield — there  is  impressed  up- 

wards to  350,000  volts  of  direct 
current.  This  causes  the  elec- 

trons given  off  by  the  filament  to 
speed  up  to  an  average  velocity 

of  150,000  miles  per  second  or 
more,  depending  upon  the  volt- 

age, within  the  short  space  of 
about  one  inch  between  the  cath- 

ode and  the  copper  tube  shield. 
Having  attained  this  high  vel- 

ocity, the  electrons  coast  the  rest 

This  photograph  shows  ball  of  purplish 
glow    surrounding    window    of    tube 

of  the  way  through  the  highly 
evacuated  tube  and  pass  through 
the  anode,  or  window  and  into  the 
atmosphere  with  but  slight  di- 

minution in  velocity. 
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The  nickel  window  is  soldered 
to  a  disk  of  invar,  an  alloy  which 
expands  the  same  amount  as  does 
glass  when  heated.  The  invar 
disk,  in  turn,  is  fused  to  the  glass 
tube,  thereby  making  the  seal  air 
tight.  The  thin  piece  of  nickel 
itself  could  not  withstand  the 
atmospheric  pressure  of  100 
pounds — the  difference  between 
the  outside  air  and  the  almost 
perfect  vacuum  within  the  tube 
— so  it  is  reinforced  with  a  honey- 

comb structure  of  molybdenum 
metal,  a  design  that  affords  a 
maximum  of  strength  with  a 
minimum  of  cross-section  area. 

If  the  tube  is  operated  in  a 
darkened  room,  a  hum  is  heard 
and  the  window  of  the  tube  is 
seen  to  be  surrounded  by  a  ball  of 
purplish  haze,  about  two  feet  in 
diameter  with  350,000  volts  and 
more  or  less  depending  upon  the 
voltage.  This  glow,  which  shows 
the  penetration  of  the  cathode 
rays  in  air,  results  from  the  air 
being  ionized  or  broken  up  by  the 

(Please  turn  to  page  46) 

Explanation  of  diagram  of  the  Cathode  Ray  Tube 

Upper — Diagram  of  tube.  Lower  left — Construction  of  window.  Lower  center — Details  of  window,  shield  and 
seal.  Lower  right — Section  of  cathode,  a.  Anode  window,  a  very  thin  piece  of  nickel  foil,  through  which  the  electrons 
pass  into  the  air.  b.  Window  support,  a  molybdenum  hexagonal  grid,  to  reinforce  the  window  against  the  pressure  of 
the  atmosphere,  c.  Hemispherical  cathode  cup,  focusing  the  electrons  released  by  the  tungsten  filament  within  the  cup. 
d.  Charcoal  trap  for  residual  gases.  When  immersed  in  liquid  air,  the  charcoal  removes  all  traces  of  gas  within  tube. 
k.  Copper  shield,  preventing  the  electrons  from  striking  the  glass  tube.  m.  Water-cooling  tube,  to  prevent  the  window 
from  becoming  heated,  r.  Sleeve  of  invar,  an  alloy  with  about  the  same  expansion  as  glass  upon  being  heated,  to  which 

the  anode  is  soldered,      s.   Glass-to-invar  seal.      f.   Cathode  shield 
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High  Lights  on  Wavelengths 
and  Frequencies  Used 

LTKE  the  story  of  the  empty bucket,  there  being  nothing 
■^in  it,  the  subject  of  wave- 

lengths and  frequencies  may  not 
strike  a  responsive  cord  of  in- 

terest in  many  of  us.  Why  should 
we  care  about  these  apparently 
non-essential  things  in  the  back- 

ground of  the  varied  and  color- 
ful field  of  radio?  We  admit 

of  course  that  meters,  represent- 
ing wavelengths,  and  kilocycles, 

representing  frequencies,  or  rath- 
er, meters,  or  kilocycles  are  a 

necessary  evil  incident  to  the 
performance  of  the  radio  drama 
but  after  this  fact  has  become 
ensconced  in  our  minds  why 

worry  any  more  about  the  mat- 
ter? The  wavelength  is  there  or 

the  frequency  if  you  prefer,  and 
that  settles  it.  Radio  will  go 
forward  just  as  well  without 
our  delving  further  into  the  idio- 

syncrasies of  these  phenomena. 

But  after  all,  are  wavelengths 
and  frequencies  in  the  back- 

ground; can  we  be  content  with- 
out giving  them  a  little  "worry" 

and  will  the  art  of  radio  go  for- 
ward just  as  well  without  some 

study  on  our  part  of  these  terms  ? 
The  answer  to  these  questions  is 
decidedly  in  the  negative.  You 

probably  don't  agree  with  this 
now,  but  wait,  and  I  will  try  to 
convince  you.  If  I  fail  then  you 
will  have  the  satisfaction  of 
knowing  I  am  mistaken;  if  I  suc- 

ceed, why  then,  we  are  all  going 
to  receive  some  benefit. 

First  of  all  we  will  admit  that 
waves  are  in  the  background, 
very  much  so.  But  what  is  a 
background?  The  dictionary  de- 

fines it  as  a  "subordinate  posi- 
tion" or  "that  part  of  a  picture 

behind  the  principal  objects." 
Radio  is  a  panoramic  picture  and 
in  the  background  of  that  pic- 

ture, giving  it  depth,  setting  and 
naturalness  come  wavelengths 
and  frequencies.  But  here  is 
something  that  must  be  proved. 
Let   us   do   so. 

The  very  earliest  investigators 

By  KIRK  B.  MORCROSS 

of  electromagnetic  waves  meas- 
ured the  lengths  of  those  waves. 

It  was  an  important  and  natural 
thing  to  do  in  order  to  further 
the  progress  of  the  art.  Inves- 

tigations in  those  pristine  days 
of  radio  were  marked  by  at- 

tempts to  make  better  wavemet- 
ers.  The  old  spark  transmitting 
sets  employed  highly  damped 
waves  which  required  a  measure- 

ment of  decrement  to  determine 

the  "spread"  of  the  waves.  The 
instrument  used  was  a  "decreme- 
ter"  which  was  also  a  wavemeter. 
As  the  number  of  radio  stations 
increased  the  measurement  of 
their  wavelengths  became  a  mat- 

ter of  prime  importance.  The 
more  stations  the  more  interfer- 

ence and  the  more  interference, 
the  more  necessary  it  was  to 
measure  wavelengths  accurately. 

So  down  through  the  corridors 
of  radio  progress  have  come 
wavelengths  and  at  the  dawn  of 
broadcasting  we  recall  that 
broadcasting  stations  were  as- 

signed waves  in  two  bands,  360 
and  400  meters.  Then  as  the 
need  of  space  in  ether  became 
acute  a  great  many  bands  were 
made  available  for  broadcasting. 
The    360-and    400-meter    bands 

corresponded  to  833  and  750  kilo- 

cycles. 
Multiples  of  Ten 

GRADUALLY  the  833-kilocy- cle  stations  were  allocated 

to  other  bands  and  at  the  pres- 
ent time  the  majority  of  broad- 

casting stations  are  assigned 
frequencies  in  kilocycles  which 
are  all  even  multiples  of  ten. 
Right  here  we  begin  to  get  sus- 

picious that  something  is  the 
matter  with  wavelengths  else 

why  this  changing  of  the  desig- 
nations to  kilocycles?  Thereby 

hangs  a  tale  which,  incidentally, 
will  occupy  a  deal  of  space  in 
this  article — later.  Unfortun- 

ately Congress  has  failed  to  pass 
legislation  giving  the  necessary 
authority  to  the  Secretary  of 
Commerce  to  specify  frequencies 

to  be  used  by  broadcasting  sta- 
tions and  a  recent  ruling  of  At- 

torney General  Sargent  dis- 
closed that  a  station  may  legally 

select  its  own  frequency.  As  a 

result,  some  stations  have  re- 
verted to  the  833-kilocycle  wave 

while  other  stations  have  chosen 
some  other  frequencies  which 
are  not  multiples  of  ten.  That 

this  may  result  in  serious  inter- 

WAVELENGT 

FIG.  5 
Simple  sketch  showing  speed  of  radio  waves.    At  the  right  is  the  transmitting 

antenna  and  at  the  left  your  radio  receiver 
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ference  will  be  understood  by  a 
later  explanation  in  this  article. 
It  is  hoped  that  the  next  session 
of  Congress  will  see  the  enact- 

ment of  an  authoritative  radio 

law  which  among  other  things 
will  ensure  the  use  of  proper 
kilocycle  values  by  broadcasting 
stations. 

We  see  that  wavelengths  and 
frequencies  are  in  the  back- 

ground of  radio  sure  enough  but 
what  an  important  background 

it  is!  A  little  "worrying"  about 
them  is  certainly  going  to  be 
worth  while  especially  when  it  is 
mentioned  that  by  so  doing  a  lit- 

tle bit  of  the  subject  is  going  to 
be  carved  out  of  that  background 
and  placed  right  in  the  broad- 

casting stations  and  the  receiv- 
ing set.  This  discussion  includes 

the  experimenter,  the  amateur 
and  the  broadcast  listener  alike 
and  without  these  members  of 
the  radio  fraternity  where  would 
radio  be  today?  Certainly  if  it 
can  be  shown  that  this  subject 
is  worth  while  to  those  people 
we  are  safe  in  saying  that  radio 
is  going  forward. 

Tuning   Fork  Simile 

CONSIDER  a  tuning  fork— the 
kind  we  used  in  physics  la- 

boratory— which  has,  say,  a 
period  of  vibration  of  500  times 
per  second.  That  may  be  a  little 
too  fast  for  easy  comprehension 
and  yet  some  sort  of  idea  of  it 
may  be  obtained  by  imagining  a 
freqeuncy  of  10  vibrations  per 
second  and  gradually  increasing 
the  number.  One  of  these  com- 

plete vibrations  of  the  tuning 

fork  is  represented  by  the  "still 
movie"  in  Figure  1.  At  A  the 
fork  is  struck  and  bends  to  the 

left;  at  B  it  passes  through  its 
normal  position  and  then  springs 
to  the  right  as  at  C;  at  D  it 
again  passes  through  the  normal 
position  and  then  comes  to  E, 
the  position  from  which  it 
started.  The  fork  has  made  one 

complete  vibration  in  one  five- 
hundredth  of  a  second.  Of 
course  other  vibrations  follow 

and  as  each  one  is  completed  an 
air  wave  is  sent  out.  These 
striking  the  ear  drum  500  times 
each  second,  produce  a  musical 
note  of  rather  high  pitch.  (No,  I 
am  not  going  to  take  up  the  old, 
old  controversy  of  whether  or  not 
that  sound  is  there  when  you 
don't  hear  it!) 

Now  sound  travels,  in  ordinary 
air  at  the  rate  of  1090  feet  per 
second,  for  simplicity  let  us  say 
1100  feet.  Place  yourself  at  that 
distance  from  the  fork  and  have 
some  one  hit  it  with  a  hammer 

(see  Fig.  2).  One  second  later 
the  first  air  wave  will  strike  your 
ear.  In  the  meantime  500  waves 
have  been  sent  out  and  they  are 
evenly  distributed  over  the  inter- 

vening space.  The  distance  be- 
tween these  waves  (in  other 

words,  their  wavelength)  is 

^=2.2  feet. The  simple  explanation  just 
given  may  be  a  little  removed 
from  radio;  nevertheless  it  leads 
naturally  to  a  consideration  of 
what  transpires  in  the  antenna 
of  a  broadcast  station.  Consider 

such  an  antenna  as  shown  in  Fig- 
ure 3.  Let  us  assume  that  this 

antenna  is  so  tuned  that  the  al- 
ternating currents  set  up  in  it 

have  a  frequency  of  600,000 
cycles  per  second.  Try  to  count 
them !  At  any  rate  that  frequency 
is  in  the  broadcast  band  and  be- 

¥--¥ B 

FIG.   1 
This  is  the  manner  in  which  tuning  fork  vibrations  pass  through  the  air  anc 

are  received  by  the  ear  as  a  musical  sound 

fore  proceeding  further  let  us 
thoroughly  understand  the  mean- 

ing of  one  cycle  making  up  this 
frequency. 

Beginning  with  a  zero  valve 
the  current  flows  through  the 
antenna  circuit  in  one  direction, 
then  reverses  and  flows  through 
the  circuit  in  the  opposite  di- 

rection. This  completes  one  cy- 
cle. Note  the  analogy  to  the 

tuning  fork  explanation.  This 

all  takes  place  in  one  six-hun- 
dred-thousandth of  a  second; 

600,000  complete  reversals  of  the 
current  occur  each  second.  This 

phenomena  occurs  right  in  the 
antenna  of  the  broadcasting  sta- 

tion because  the  antenna  has  ca- 
pacity to  earth  and  this  forms  a 

complete  path  for  radio  currents 
just  as  a  loop  of  copper  wire 
forms  a  complete  circuit  for  a  di- 

rect current.  (This  explanation 
concerns  the  carrier  frequency  of 
the  broadcasting  station;  the  ef- 

fect of  modulation  can  be  neg- lected). 

As  each  cycle  is  completed  in 
the  antenna  a  wave  is  shot  out 

into  space.  Again,  as  in  the 
case  of  the  tuning  fork  place 
yourself  at  a  distance.  This  time 

you  will  have  to  make  it  300,- 
000,000  meters  or  about  186,000 

miles  in  order  that  we  may  fol- 
low out  the  analogy.  Hence 

equip  yourself  with  a  receiving 
set  out  in  space  and  see  what 
happens.  In  just  one  second 
after  the  first  cycle  of  current  is 
completed  in  the  antenna  the 
first  wave  reaches  your  set.  But 
during  that  time  600,000  waves 
will  have  been  sent  out  and  fill- 

ing the  intervening  space,  they 

will  each  be  separated  by  a  dis- 
tance   of  3oo.ooo.ooo  _  500   meters. 600,000 

Hence  the  wavelength  of  the 

broadcasting  station  is  500  me- 
ters. 

Speed  of  Radio  Waves 

WE  CANNOT  carry  this  com- parison with  the  tuning 
fork  too  far.  The  waves  from 

the  fork  travel  very  slowly — by 
comparison;  they  travel  through 
air,  not  ether.  The  speed  of  the 
radio  waves  and  likewise  their 

frequency  are  entirely  beyond 
comprehension.  Parenthetically 

it  may  be  mentioned  that  recent 

theories  indicate  that  "ether" 
and   "ether  waves"  are  nonenti- 
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ties  but  that  does  not  concern  us 
here. 

We  have  seen  that  dividing 
the  velocity  of  radio  waves  in 
meters  per  second  by  the  cycles 
per  second  gives  the  frequency. 
To  save  space  and  ink,  frequency 
is  expressed  in  kilocycles  per  sec- 

ond where  each  kilocycle  repre- 
sents one  thousand  cycles.  Thus 

to  obtain  meters  we  divide  300,- 
000  by  the  known  number  of 
kilocycles,  or  to  obtain  kilocycles 
we  divide  300,000  by  meters.  The 
letter  "f"  is  understood  to  mean 
frequency  in  kilocycles  per  sec- 

ond while  the  Greek  letterx(lamb- 
da)  means  wavelength  in  meters. 
For  greater  accuracy  in  compu- 

tation the  number  299,820  re- 
places 300,000. 

You  may  become  thoroughly 
up  to  date  on  this  wavelength- 
frequency  conversion  business  by 
investing  the  small  sum  of  five 
cents.  Send  this  amount  to  the 
Superintendent  of  Documents, 
Government  Printing  Office, 
Washington,  D.  C.  and  ask  for 
"Miscellaneous  Publications  of 
the  Bureau  of  Standards  No.  67" 
and  you  will  receive  a  large  chart 
giving  accurate  conversions  at  a 
glance. 

Have  you  noticed  how  of  late 
the  lists  of  broadcasting  stations 
in  newspapers  and  magazines 
are  designating  those  stations  in 
kilocycles  as  well  as  meters?  The 
reason  for  this  is,  simply  told, 
due  to  convenience.    The  distrib- 

ution of  broadcasting  stations  in 
the  ether  is  determined  funda- 

mentally by  kilocycles  and  as  long 
as  the  kilocycle  designations  are 
all  even  multiples  of  ten  it  is  an 
easy  matter  to  learn  the  various 
frequency  assignments. 

Broadcasting  stations  were 
originally  designated  in  meters 
and  so  it  is  not  easy  for  us  to 
become  accustomed  to  kilocycles. 
We  naturally  agree  that  kilocycle 
designations  represent  a  greatly 
simplified  plan  as  compared  to 
specifying  stations  in  meters 
employing  numbers  which  are 
generally  expressed  in  decimals 
and  which  appear  to  have  no  spe- 

cial relationship  whatever.  Quite 
naturally  the  question  arises: 
Why  not  assign  wavelengths 
which  are  even  multiples  of  ten? 
Such  a  procedure  would  be  prac- 

tical but  the  results  would  be 
ridiculous  because  while  the  ten- 
meter  separation  of  the  long 
wave  broadcasting  stations  would 
be  about  right  to  prevent  undue 
interference,  that  separation 
would  be  far  more  than  neces- 

sary to  prevent  interference  be- 
tween the  shorter  wave  stations. 

Result:  a  lot  of  waste  space  in 
the  ether. 

Very  good  so  far,  but  what  are 
the  underlying  reasons  for  the 
greater  adaptability  of  kilo- 

cycles? They  are  two  in  number 
and  they  both  relate  to  the  car- 

rier waves  or  frequencies  ra- 
diated by  broadcasting  stations. 

It  has  been  found  that  these  car- 
rier frequencies  may  have  a  cer- 
tain minimum  separation  with- 

out undue  interference  and  that 

this  separation  is  the  same  re- 
gardless of  the  corresponding 

wavelengths.  This  required  sep- 
aration is  determined  by  the 

width  of  side  bands  and  by  the 
beats  produced  between  carrier 
frequencies. 

Side  bands  are  frequencies  due 
to  the  modulation  of  the  carrier 
which  are  somewhat  higher  or 
lower  than  the  carrier  frequency. 
Side  bands  normally  occupy  a 
space  about  five  kilocycles  each 
side  of  the  carrier  frequency. 
Thus  we  see  that  a  broadcasting 

station  requires  more  than  a  nar- 
row streak  through  the  ether. 

(Remember  this  fact  when  con- 
sidering the  adoption  of  a  sharp- 

ly tuned  circuit:  some  of  the 
side  bands  may  be  cut  off  and 
away  goes  the  quality  of  received 
music) .  Since  side  bands  extend 
out  approximately  five  kilocycles 
each  side  of  the  carrier  frequency 
a  group  of  broadcasting  stations 
spaced  ten  kilocycles  apart  must 
be  very  accurately  fitted  into  the 
ether.  It  must  not  be  assumed 
however,  that  these  side  bands 
always  occupy  this  amount  of 

space;  they  swell  and  shrink  ac- 
cording to  the  modulation  at  the 

broadcasting  station.  Interfer- 
ence may  occur  between  broad- 

casting stations  even  though  a 
(Please  turn  to  page  60) 
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Turning  Soprano  to  Contralto  is  Feat 
oj  Single  Side  Band  Set 

RADIO  broadcast  signal
s 

whittled  down  to  a  single 
side  band  are  now  being 

put  on  the  air  by  the  newly  de- 
veloped transmitter  at  the  South 

Schenectady  laboratory  of  the 
General  Electric  Company.  The 
usual  signal  consists  of  two  side 
bands  and  a  carrier.  In  the  new- 

ly developed  radio  transmission 
system  the  carrier  is  eliminated 
and  one  side  band  is  suppressed. 

The  single  side-band  system  is 
used  on  license  2XAH  and  oper- 

ates on  1400  meters.  Programs 
of  WGY  have  been  broadcast  on 
the  higher  wavelength  and  the 
stripped  signal  has  been  received 
by  station  WCAD  of  St.  Law- 

rence University,  Canton,  N.  Y., 

and  rebroadcast  on  that  station's 
wavelength. 

There  are  three  advantages 
fairly  definitely  established  in  the 
new  system.  First,  it  increases 
efficiency.  The  ordinary  radio 
signal  considered  in  three  parts, 
consists  of  the  energy  at  the  car- 

rier frequency,  energy  distrib- 
uted in  the  frequency  band  ex- 

tending from  the  carrier  upward 
and  energy  in  a  band  extending 
from  the  carrier  downward.  The 
power  of  the  carrier  frequency 
alone,  makes  up  somewhat  more 
than  half  of  the  total  power  even 
when  the  modulation  is  as  com- 

plete as  possible.  With  the  same 
amount  of  power  in  the  trans- 

mitter twice  the  signal  strength 
may  be  obtained. 

The  second  advantage  of  sin- 
gle-side-band transmission  is  a 

decrease  in  interference.  A  nar- 
rower frequency  band  from  the 

transmitter  permits  the  use  of 
more  selective  circuits  at  the  re- 

ceiving end.  This  reduces  the  ex- 
posure to  noise  thus  improving 

the  signal-to-noise  ratio. 
Another  and  third  advantage  is 

the  smaller  frequency  band, 
thereby  conserving  the  available 
range  for  other  radio  transmis- 
sion. 

►Radio  Engineer,  GenPralJElectric  Co. 

By  I.  J.  KARR* 
Audible  sounds  by  which 

broadcast  material  is  classified 
consist  of  frequencies,  or  complex 
wave  forms  whose  frequencies  lie 
between  about  30  and  15,000 
cycles  per  second.  Such  fre- 

quencies when  converted  into 
electrical  impulses,  could  not  be 
radiated  efficiently  from  an  an- 

tenna so  modulation  is  neces- 
sary. In  other  words,  the  low 

audio  frequencies  are  combined 
with  a  higher  frequency  so  the 
resultant  may  be  radiated. 

Frequency  Combination 

WHEN  two  frequencies  are combined  by  a  vacuum  tube 
a  very  interesting  phenomenon 
takes  place.  If  a  radio  frequency 
carrier  of  frequency  R  cycles  per 
second  is  modulated  with  a  sec- 

ond frequency  of  A  cycles  per 
second,  there  will  be  four  fre- 

quencies present  in  the  resultant. 
These  will  be  R,  A,  R  plus  A,  and 
R  minus  A.  The  R  plus  A  fre- 

quency is  known  as  the  "upper 
side-band"  and  R  minus  A,  as  the 
"lower  side-band."  It  should  be 
noted  that  any  of  these  frequen- 

cies may  be  discriminated  against 
or  entirely  eliminated  by  suitable 
means.  The  audio  frequency  sel- 

dom appears  to  any  appreciable 
extent  in  the  output,  its  frequency 
being  so  far  removed  from  the 
tuned  frequency  of  the  output 
circuit.  Thus,  there  are  three  fre- 

quencies present  in  the  output  of 
the  conventional  transmitter. 

These  are:  R,  the  "carrier"  fre- 
quency, R  plus  A,  the  "upper  side- 

band" frequency  and  R  minus  A, 
the  "lower  side-band"  frequency. 

In  a  conventional  receiver  these 
same  frequencies  appear  and 
from  them  the  original  audio 
frequency  A  is  reproduced  by 
the  phenomenon  of  modulation. 

The  lower  side-band"  may  be 
caused  to  combine  again  or  "un- 
combine"  thus  giving  back  the 
original  A  frequency.  Similarly 

the  "upper  side-band"  gives 
back      the      audio      frequency. 

These  two   components   add  to 
give  the  reproduced  signal. 

It  is  practically  impossible  to 
build  a  single  transmitter  or  re- 

ceiver to  accommodate  the  band 
of  audible  frequencies  between 
30  and  15,000  cycles  and  the  engi- 

neer is  pleased  if  his  transmitter 
handles  the  band  from  30  to  7000 
cycles.  Incidentally,  this  band 
would  give  excellent  quality. 

To  illustrate  the  preceding  ex- 
planation, suppose  a  carrier  of 

1000  kilocycles  is  produced  and 
modulated  by  the  audio  band 
reaching  from  30  to  7000  cycles. 
For  every  audio  frequency  there 
will  be  two  resulting  frequencies 
and  these  will  divide  into  two 

bands,  the  "carrier  plus"  band 
and  the  "carrier  minus"  band. 

Specifically,  the  "lower  side-band" will  reach  from  993  kilocycles  to 

999.97  kilocycles.  The  "upper 
side-band"  will  lie  between 
1000.03  kilocycles,  and  1007 
kilocycles.  These  questions  may 
now  be  asked :  Since  the  carrier 
beating  with  the  frequencies 
held  in  either  side-band  will 
give  the  original  audio  back 
again  at  the  receiver,  why  is  it 
necessary  to  radiate  both  side 
bands?  Also,  why  not  supply 
the  carrier  itself  at  the  receiver 
and  avoid  the  waste  of  energy 
from  the  transmitter  which  lies 

in  the  carrier?  The  "single  side- 
band" system  is  based  on  these 

principles. 
Since  no  carrier  is  transmit- 

ted, it  is  essential  that  one  be  sup- 
plied at  the  receiver.  In  the  case 

of  the  example  above,  if  the  "low- 
er side-band"  is  radiated,  993  to 

999.97  kilocycles,  and  a  receiver 

heterodyne  frequency  of  1000  kil- 
ocycles is  supplied  then  the  orig- 

inal 30  to  7000  cycle  band  is  re- 

produced. 

Change  Singer's  Voice 

AVERY  interesting  phenome- non is  observed  in  receiving 

single  side-band  signals.     If  the 
receiver  heterodyne  frequency  is 

(Please  turn  to  page  58) 
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What  Do  We  Get  From  Boston? 
By  DOROTHY  BRISTER  STAFFORD 

IF  we  are  to  believe  the  re- iterated statement  dinned 
into  our  ears  nightly  by  a 

multitude  of  radio  entertainers 

last  winter,  it  is  "Beans,  Beans, 
Beans,"  but  those  of  us  who  think 
of  Boston  as  "WBZ,  Springfield," 
or  "WBZ,  New  England,"  know 
that  we  are  indebted  to  the  home 
of  the  Cabots  and  the  cod  for 
vastly  more  than  the  succulent 
Saturday  night  supper  dish. 
When  we  first  went  adventur- 

ing in  radio,  and  found  that  one 
of  the  oldest  of  the  Westinghouse 
stations  reared  its  antennse  in 
the  environs  of  the  historic  seat 
of  culture  and  tradition,  we  ex- 

pected to  be  completely  over- 
whelmed by  Harvard  accents  and 

heavy  programs  of  intensive  edu- 
cation. We  were  agreeably  sur- 

prised to  find  that  while  natur- 
ally the  New  England  station  was 

strong  on  its  educational  features, 
— as  it  should  be,  with  almost  un- 

limited material  to  draw  upon, — 
there  was  a  versatility  in  its 
broadcasts  that  ranged  all  the 
way  from  University  extension 
lectures  to  snappy  dance  pro- 

grams and  hockey  games.  A  cou- 
ple of  years  ago — when  radio  was 

radio — and  not  a  bedlam  of  het- 
erodyning howls  as  this  winter, 

we  were  in  the  habit  of  tuning  to 
WBZ  nightly,  and  usually  were 
rewarded  by  some  excellent  fea- 

ture just  a  little  different  from 
what  was  coming  out  of  the  gen- 

eral run  of  stations,  such  as  the 
Nature  League  talks  by  Thornton 
W.  Burgess  (the  Peter  Rabbit 
man) ,  or  the  singing  McEnelleys, 
in  those  days  a  decided  novelty. 
But  last  winter,  much  to  our  cha- 

grin, it  seemed  that  every  time 
we  set  forth  intent  upon  hearing 
some  distinguished  speaker  from 
the  New  England  station  we 
wound  up  with  a  real  estate  bally- 

hoo down  in  Jacksonville.  It  is 
with  much  satisfaction  we  note 
this  winter  that  right  seems  to  be 
going  to  triumph  over  might,  and 
WBZ  get  back  in  its  proper  place 
upon  our  dials. 

Those  of  us  who  are  wont  to 
regard  radio  as  an  entertainment 

proposition  pure  and  simple,  are 
a  little  inclined  to  discount  the 
value  of  the  many  educational 
features  that  pour  forth  upon  the 
air  nightly,  and  when  we  do  run 
across  them,  listen  vaguely  for  a 
moment  or  two  and  then  go  on  to 
something  requiring  less  concen- 

tration, possibly  wondering  if 
anyone  does  take  the  trouble  to 
seriously  follow  the  elaborate 
courses  prepared  for  their  en- 

lightenment. On  its  face  it  seems 
a  marvelous  opportunity  for  the 
thousands  who  have  been  denied 
the  benefits  of  higher  education. 
Ordinarily  one  might  wax  exceed- 

ingly eloquent  over  the  blessings 
of  radio  as  a  disseminator  of 
knowledge,  were  it  not  for  the 
fact  that  from  the  testimony  of 
many  a  broadcaster,  we  had  al- 

most arrived  -at  the  conclusion 
that  the  radio  audience  is  not  only 
not  thirsting  for  enlightenment, 
but  is  decidedly  unappreciative  of 
the  efforts  of  earnest  program  di- 

rectors to  give  it  anything  above 
the  most  ordinary  run  of  enter- 

tainment. After  all  the  tumult 
and  the  shouting  about  the  bet- 

terment of  radio,  and  the  wonder- 
ful programs  that  have  been  com- 
ing to  us  this  winter,  it  is  rather 

discouraging  to  have  to  accept  the 

assertion  of  many  a  sponsor  of 
high-class  entertainment  that  the 
general  public  is  not  interested  in 
the  better  class  of  programs. 
These  purveyors  of  good  music 
and  the  like,  of  course  have  to 
gauge  the  results  they  are  ob- 

taining from  the  written  re- 
sponses they  receive,  and  one 

wonders  if  possibly  there  aren't many  thousands  of  listeners  who 
do  enjoy  and  appreciate  the  pro- 

grams, but  are  not  the  kind  of 
people  who  would  think  of  writ- 

ing a  letter  about  it.  And  in  the 
early  days  of  broadcasting  it  is 
true  that  there  were  many  who 
had  unpleasant  experiences  from 
attempting  to  express  their  ap- 

preciation of  something  fostered 
by  concerns  with  the  wrong  idea 
of  radio  publicity.  We  personally 
know  of  one  case,  where  the  name 

obtained  from  the  listener's  cor- 
dial little  note,  apparently  was 

placed  upon  what  is  known  in 

advertising  parlance  as  a  "sucker- 
list,"  and  after  his  mail  had  been 
cluttered  up  for  several  weeks 
with  all  sorts  of  advertising  mat- 

ter, this  listener  naturally  lost  his 
original  enthusiasm  for  radio  en- 

tertainment. But  we  scarcely 
believe  that  such  a  condition 
could  exist  today  even  in  regard 

Leo  Reisman  and  his  Hotel  Brunswick  Orchestra  broadcast  by  WB^ 
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Prof.  Robert  Emmons  Rogers  of  M.  I.  T. 
who  broadcasts  courses  in  literature  from 

WBZ 

to  publicity  programs.  We  had 
just  worked  out  this  little  argu- 

ment to  refute  the  theory  of  a 
program  director  friend  of  ours 
that  we  of  the  radio  audience  are 
dead  from  the  neck  up,  when  we 
happened  upon  an  instance  in 
our  own  immediate  circle  that  al- 

most led  us  to  believe  he  was 
right,  and  that  the  yearning  for 
culture  was  just  what  he  called 
it— "a  lot  of  bunk." 
We  drifted  into  a  home  where 

one  always  hears  a  lot  about  the 
finer  things  in  music  and  art — 
in  fact  the  hostess  prides  herself 
upon  her  patronage  of  the  sym- 

phony, her  frequent  trips  to  the 
metropolis  in  the  opera  season 
and  a  general  disdain  for  any- 

thing proletarian.  To  our  aston- 
ishment the  house  was  filled  with 

the  raucous  yowlings  of  a  station, 
which  we,  broadminded  though 
we  are,  have  long  considered  im- 
possible. 

"Good  gracious,  Ann,"  we  said, 
"why  are  you  listening  to  that 
trash?  The  Philharmonic  is  com- 

ing in  splendidly  tonight."  Our 
friend  was  quick  on  the  retort. 

"It's  the  children's  night  to 
stay  up,"  she  said.  "And  they 
don't  understand  the  better 

music." 
At  this  moment  a  leather- 

lunged  quartette  broke  the  ten- 
sion with  a  stirring  rendition  of 

"Keep  Your  Skirts  Down,  Mary 

Ann." 
"Do  you  mean  to  say  they  un- 

derstand that?"  we  asked  her. 
The   fact    was    that    the    two 

small  boys,  absorbed  in  some 

important  children's  business, 
weren't  paying  the  slightest  at- 

tention to  the  radio,  while  their 
pedantic  mother  was,  for  once  in 
her  life,  indulging  her  inhibi- 

tions and  listening  to  the  sort  of 
thing  she  really  liked.  Since  then 
we  have  had  a  good  deal  of  re- 

spect for  the  broadcasters  who, 
probably  without  a  great  deal  of 
encouragement,  continue  to  give 
us  the  best  there  is  to  be  had  in 

the  way  of  entertainment  and  in- 
struction. 
Which  dissertation  on  the 

seeming  ingratitude  of  that  por- 
tion of  the  radio  audience  which 

should  know  better  brings  us  to 

Prof.  William    C.    Monohan,    Massachu- 
setts Agricultural  College,  conducts  farm 

courses  over  WBZ 

the  pleasing  counter  testimony  of 
WBZ,  as  to  the  returns  from  the 
educational  features,  which  form 

a  prominent  part  of  this  station's programs.  For,  as  you  probably 
know,  WBZ  was  the  pioneer  in 
broadcasting  educational  courses, 
the  first  experiments  being  con- 

ducted as  far  back  as  1923. 
Prior  to  that  time  Columbia  had 
put  out  a  course  in  Browning, 
the  theory  being,  as  one  of 

WBZ's  instructors  phrased  it,  "if radio  listeners  could  stand 

Browning  they  could  stand  any- 
thing." The  Springfield  station 

seriously  took  up  the  business  of 
dispensing  knowledge  in  the  Fall 
of  '24  with  courses  in  Contem- 

porary American  Literature, 
Conversational  French  and  Ap- 

preciation of  Music.  The  lec- 
tures were  presented  by  instruc- 

tors of  recognized  prestige,  and 
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that  these  representative  teach- 
ers might  know  if  their  efforts 

were  being  wasted  upon  desert 
air,  the  unique  experiment  of 
asking  those  taking  the  courses 
to  pay  an  enrollment  fee  of  one 
dollar  was  launched,  with  the  sur- 

prising result  that  more  than 
2,500  enrolled  the  first  season. 
This  proved  that  there  were  quite 
a  number  of  people,  who  not  only 
were  willing  to  listen  to  educa- 

tional radio,  but  were  willing  to 
pay  for  it.  An  interesting  angle 
is  that  these  listeners  were  not 
confined  to  stern  New  England, 
where  one  might  expect  to  find  a 
serious-minded  audience,  but  rep- 

resented all  parts  of  this  country 
and  Canada. 

Professor  Robert  E.  Rogers  of 
the  Massachusetts  Institute  of 

Technology,  who  gave  the  experi- 
mental course  in  Literature,  has 

collected  many  interesting  statis- 
tics from  the  letters  which  came 

to  him  that  first  winter  from  lis- 
teners in  far  distant  sections — 

many  with  a  wistful  touch — but 
all  teeming  with  appreciation  of 
the  opportunity  afforded  those 
who  are  privileged  in  no  other 
way  to  hear  the  things,  that,  to 

quote  the  instructor,  "they  have at  some  time  been  accustomed  to 
and  lost,  or  have  always  thirsted 

for  and  never  attained."  Ex- 
tracts such  as  the  following  from 

letters  that  came  in  countless 

numbers  convinced  those  sponsor- 
ing the  programs  that  they  were 

engaged  in  something  quite  worth 
while. 

This  was  from  a  small  town  in 
North  Carolina: 

James  E.  Murley,  sports  announcer  and 
press  representative  of  station  WBZ 
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"This  is  my  first  opportunity 
to  attend  college  lectures  any- 

where, much  less  in  historic  Bos- 
ton. I  feel  like  saying  Thank 

God  for  radio." 
Another  wrote: 

"This  town  is  forty  miles  from 
a  public  library,  but  I  am  going 
to  try  so  hard  to  get  the  books  you 

suggest." All  the  way  from  Georgia  came 
this  sincere  tribute: 

"This  course  is  of  estimable 
value  to  students  living  in  vil- 

lages far  removed  from  those 
things  which  make  life  worth 
while  to  them,  and  for  me,  liter- 

ally starving  for  such,  it  is  a 

God-sent  message." The  letter  that  contributed 

most  to  Professor  Rogers'  hap- 
piness was  written  from  an  R. 

F.  D.  route  in  Ohio,  and  he  calls 

it  "a  real  Iliad  of  the  fight  of  an 
American  family  not  merely  to 

exist,  but  to  keep  alive  mentally." An  extract  runs: 

"Until  Cousin  Frank  bought  us 
our  radio  we  had  not  heard  a  lec- 

ture for  twelve  years,  nor  a  good 
play  since  the  first  few  months  of 
our  marriage  when  we  went  to 
Chicago  and  saw  The  Garden  of 
Allah,  and  Maude  Adams  and 
Sothern  and  Marlowe.  Now  we 
have  orchestras  and  organ  re- 

citals every  evening.  I  want  to 
enroll  in  your  course  and  I  hope 
I  can  complete  it.  It  is  such  a 
fine,  generous  offer  for  folks  like 
me  who  can't  get  away  from 
home." Thousands  more  enrolled  last 
winter  and  the  season  of  1926 
finds  WBZ  with  its  educational 
broadcasts  as  an  established  fea- 

ture, with  standard  courses  rang- 
ing all  the  way  from  French  and 

Agricultural  subjects  to  Applied 
Psychology.  Since  its  inaugura- 

tion in  Boston,  educational  radio 
has  spread  in  the  past  two  years 
to  every  part  of  the  country,  the 
excellent  intensive  courses  pro- 

vided by  several  western  univer- 
sities being  too  well  known  to  re- 
quire further  comment. 

The  most  important  addition  to 
WBZ's  varied  activities  this  win- 

ter is  the  complete  series  of  the 
Boston  Symphony  Orchestra  con- 

certs, which  are  being  put  on  the 
air  in  their  entirety  for  the  first 
time.  The  real  music  lovers  of 
the  country  are  overjoyed  at  the 

opportunity  of  hearing  this  great 
organization,  and  together  with 
the  Victor  and  Brunswick  pro- 

grams which  comes  from  WJZ, 
the  Boston  station  is  well  sup- 

plied with  music  of  the  highest 
class. 

To  the  dancing  element  of  the 
radio  audience  WBZ  means  Mc- 
Enelly's  and  Reisman's,  for  these 
two  sterling  dance  orchestras  are 
known  the  length  and  breadth  of 
the  land.  The  former,  led  by  Ed- 

win J.  McEnelly,  records  for  Vic- 
tor, and  the  latter,  with  Leo  Reis- 

man  at  its  head  plays  at  the  Hotel 
Brunswick,  and  the  newcomer 
who  tunes  into  the  New  England 

George  H.  Jaspert,  Director  of  Westing- 
house  station  WBZ 

station  in  one  of  its  more  serious 
moments  will  get  the  surprise  of 
his  life  if  he  happens  along  when 
one  of  these  lively  aggregations 
is  on  the  air.  There  are  further 

dance  programs  by  Bill  Boyle's 
Copley  Plaza  Orchestra,  and  the 
Hotel  Westminster  group,  which 
add  to  the  gaiety  of  the  station. 
One  of  the  unique  features  of  this 
broadcaster's  popular  programs 
is  the  Alleppo  Temple  Band, 
something  which  never  fails  to 
appeal  to  the  masculine  part  of 
the  radio  audience.  This  huge 
organization  of  218  pieces,  has  a 
standard  far  above  that  of  the 
average  amateur  band,  and  any- 

one who  has  listened  in  on  the  reg- 
ular weekly  concerts  given  by 

these  be-fezzed  gentlemen,  is 
likely  to  have  his  dials  set  in  the 
same  position  the  following  week. 
WBZ  has  a  number  of  alert 

young  announcers,  and  we  don't 
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believe  there  is  a  genuine  Har- 
vard accent  in  the  crowd.  Those 

who  have  daylight  reception  are 
familiar  with  the  expert  handling 

of  football  games  from  Prince- 
ton, Brown,  Harvard  and  Holy 

Cross,  by  "Jim"  Murley,  sports 
announcer,  who  also  takes  care 

of  WBZ's  publicity,  when  he  isn't 
at  the  microphone;  and  the  up- 

roarious hockey  games  which 
come  from  the  Boston  Arena  one 

night  each  week  during  the  win- 
ter are  breathlessly  described  by 

Frank  Ryan. 
In  fact  it  seems  that  WBZ  has 

overlooked  no  type  of  radio  lis- 
tener in  preparing  its  programs, 

and  one  might  wish  that  its  ex- 
ample could  be  followed  by  sev- 

eral middle-west  and  western  sta- 
tions that  seem  to  operate  on  the 

theory  that  their  audiences  will 
listen  to  anything  that  happens 
to  come  to  the  studio  doors,  and 
that  it  is  a  waste  of  time  to  pre- 

pare programs  with  a  special 
class  of  listener  in  mind. 

And  since  we  have  been  talking 
about  the  question  of  the  appre- 

ciation of  the  radio  public,  and  to 
just  what  extent  we  are  to  regard 
broadcasting  as  an  established 
form  of  entertainment,  we  might 
quote  from  a  letter  we  received 
the  other  day,  which  we  believe 
illustrates  the  attitud  of  the  aver- 

age intelligent  listener. 
"Your  article  on  radio  pro- 

grams came  along  on  a  busy  day, 
and  I  laid  it  aside  with  a  vague 
wonder  as  to  what  on  earth  you 
could  find  in  this  subject  to  in- 

terest you  much  less  to  write 
about.  That  night  I  had  expen- 

sive tickets  for  a  concert.  It 

poured  rain — the  taxi  slid  around 
in  the  traffic  until  I  arrived  at 
the  concert  hall  a  nervous  wreck. 
The  auditorium  was  stifling  hot, 
the  man  in  front  of  us  was  suf- 

fering from  an  acute  sinus,  the 
flapper  and  the  boy  friend  back 
of  us  were  afflicted  with  giggles, 
the  artiste  of  the  evening  appar- 

ently had  an  attack  of  tempera- 
ment and  behaved  like  a  bear,  and 

Sam  growled  all  the  way  home 
over  the  injustice  of  dragging  a 
tired  business  man  forth  to  such 
an  exhibition  under  the  guise  of 
pleasurable  entertainment. 

"The  next  evening  the  new 
novel  I  had  been  looking  forward 

(Please  turn  to  page  69) 
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Design  and  Manufacture 
of  Resistance  Units 

IN  the  design  of  radio  ap- 
paratus, whether  for  trans- 
mitting or  receiving,  we 

must  always  consider  three  quan- 
tities; inductance,  capacity  and 

resistance.  Inductance  and  ca- 
pacity are  utilized  chiefly  in  ap- 

paratus used  for  obtaining  reso- 
nance at  certain  frequencies 

(tuning) .  Much  valuable  experi- 
mentation has  been  made  on  in- 

ductance coils  and  condensers  so 
that  for  the  last  few  years  we 
have  had  coils  and  condensers 

having  extraordinary  good  elec- 
trical and  mechanical  properties. 

Unfortunately  the  development  of 
resistance  units  has  not  kept  pace 
with  coils  and  condensers.  This 
is  not  because  the  resistance  unit 
is  any  less  important,  but  chiefly 
because  the  problem  is  a  much 
more  difficult  one. 

Before  tracing  briefly  the  his- 
tory of  the  design  of  high  re- 

sistance units,  it  may  be  advan- 
tageous to  list  some  of  the  more 

important  applications  of  such 
units  to  present  day  radio.  In 
radio,  chief  uses  for  high  re- 

sistance units  are  for  grid  leaks, 
amplifier,  coupler  units,  poten- 

tiometers, and  for  A  and  B  elimi- 
nators. A  good  high  resistance 

unit  must  be  constant  in  value, 
noiseless,  free  of  appreciable  in- 

ductance or  capacity,  compact, 
durable,  and  have  sufficient  car- 

rying capacity. 
Naturally  the  first  type  of  re- 

sistance unit  was  a  coil  of  resist- 
ance wire.  The  limitations  of 

this  type  of  unit  are  many.  In 
the  first  place,  such  a  unit  is  very 
bulky  if  the  resistance  exceeds 
100,000  ohms.  Second,  they  are 
incapable  of  carrying  much  cur- 

rent without  undue  heating. 
Third,  it  is  impossible  to  con- 

struct high  resistance  wire- 
wound  units  which  have  induct- 

ance and  capacity  sufficiently  low 
for  grid  leaks  and  coupling  units. 

In  order  to  overcome  certain  of 
these  disadvantages,  some  years 

♦Engineering    Dept.,    International    Resistance 
Co.,  Philadelphia. 

By  JOSEPH  MORGAN* 
ago  a  unit  was  devised  which  con- 

sisted of  two  metal  electrodes 
dipped  in  ink.  The  resistance 
was  controlled  by  the  distance  be- 

tween the  two  electrodes  and  the 
concentration  of  the  ink.  This 
unit  was  in  many  ways  very  im- 

perfect. It  was  not  compact;  it 
was  not  portable ;  it  was  not  per- 

manent; and  the  resistance  could 
not  be  adjusted  within  ten  per 
cent  of  the  desired  value. 

Shortly  after  this,  the  very 
familiar  unit  consisting  of  a  piece 
of  paper  dipped  in  India  ink  and 
clamped  between  two  copper  con- 

tacts was  developed.  There  was 
scarcely  any  virtue  outside  of 
cheapness  and  compactness  which 
was  possessed  by  this  type  of  re- 

sistor. It  could  not  be  made  with- 
in 20  per  cent  of  the  desired 

value;  it  changed  from  day  to 
day ;  was  entirely  unable  to  carry 
currents  even  of  the  order  of  a 
few  milliamperes,  without  break- 

ing down.  Its  chief  merit  was 
that  of  a  humidity  indicator,  but 
unfortunately  it  does  not  seem  to 
have  been  employed  for  this  pur- 

pose. An  improvement  upon  the 
aforementioned  type  was  made  by 
enclosing  the  carbon  paper  and 
contacts  in  a  small  glass  tube. 
Even  with  this  protection,  these 
units  were  erratic  in  behavior. 

It  was  at  this  point  in  the  de- 
velopment of  high  resistance  units 

that  the  International  Resistance 
Company  engineers  began  experi- 

menting with  a  view  to  the  de- 
velopment of  a  strictly  scientific 

product.  After  many  months  of 
patient  research,  a  method  was 
found  for  coating  the  inside  of 
glass  tubes  with  a  thin  layer  of 
metal.  The  glass  tube  was  pro- 

vided with  brass  caps  and  the 
caps  were  in  metallic  contact  with 
the  metal  coating  through  the  me- 

dium of  low  melting  point  alloy. 
While  this  type  of  resistor  was 
an  improvement  over  previous 
units,  the  film  of  metal  was  nec- 

essarily so  thin  in  order  to  ob- 
tain the  desired    high  resistance 

that  it  was  impossible  to  make  a 
perfect  contact  with  the  alloy  in 
the  brass  caps.  Further  the  heat 
due  to  carrying  the  largest  cur- 

rents required  for  coupling  units, 
made  permanent  changes  in  the 
resistance  of  these  microscopical- 

ly thin  metallic  films.  This  type 
of  resistor  frequently  showed  ex- 

cellent characteristics  immediate- 
ly after  manufacture.  However, 

after  several  months  of  use' these 
units  deteriorated  rapidly  due  to 
crystallization  of  the  conducting 
film.  Almost  every  conceivable 
type  of  substance  was  deposited 
on  the  inside  of  these  glass  tubes. 
Every  known  kind  of  glass  and 
countless  alloys  for  sealing  in 
were  tried.  Each  new  specimen 
was  subjected  to  the  most  rigor- 

ous scientific  tests.  Literally 
thousands  of  specimens  were  con- structed. 

Metallized  Resistor 

OUT  of  all  this  experimentation, 
there  was  finally  evolved  the 

present  type  of  metallized  resis- 
tor with  the  glass  core  which  ful- 

fills the  most  exacting  require- 
ments which  could  be  placed  upon 

a  high  resistance  unit.  The  glass 
tube,  internally  coated  with  a 
thin  film,  was  abandoned.  In  its 
place  a  fine  glass  filament  is  used. 
This  filament  is  spun  on  a  very 
ingenious  and  efficient  machine  in 
lengths  of  five  hundred  feet  and 
is  entirely  uniform  in  diameter. 
The  glass  fibre  is  then  passed 
through  a  conducting  solution, 
and  then  into  a  high  temperature 
furnace  through  which  a  steady 
flow  of  gas  is  maintained.  This 
process  results  in  the  production 
of  a  perfectly  homogeneous  con- 

ducting surface,  thoroughly  hard- 
ened upon  one  of  the  finest  insu- 

lators known.  The  coated  fila- 
ment has  many  advantages  over 

the  internally  coated  tube.  First, 
due  to  the  much  smaller  area  of 
the  filament  it  is  possible  to  have 
quite  a  thick  coating  of  conduct- 

ing material  and  at  the  same  time 
produce  a  very   high  resistance. 

(Please  turn  to  page  44) 
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Versatility  and  Simplicity  Are 
Features  of  This  Set 

MANY  broadcast  listener
s, 

as  well  as  experiment- 
ers, have  often  ex- 

pressed a  desire  for  a  receiver  in 
which  versatility  and  simplicity 
of  arrangement  have  been  com- 

bined. In  answer  to  these  re- 
quests the  set  described  herein 

has  been  constructed  and  thor- 
oughly tested  in  the  laboratory, 

as  well  as  under  actual  operat- 
ing conditions  from  the  highest 

to  the  lowest  wavelength  which 
it  covers.  All  of  this  has  been 

accomplished  with  extreme  sat- 
isfaction. 

Plug-in  coils,  five  in  all,  al- 
low easy  transition  from  one 

band  to  the  next  in  the  broad- 
cast spectrum.  The  Aero  coils 

used,  when  in  conjunction  with 
a  variable  condenser  of  140 
micro-microfarads  (.00014  mfd) 
cover  the  following  ranges: 
Coil  1,  15  to  33.5  meters;  Coil 
2,  31.5  to  68  meters;  Coil  3,  57 
to  133  meters;  Coil  4,  125  to  250 
meters  and  Coil  5  from  235  to 

Wavemeter  Added 
For  Benefit  of 

Experimenters 

550  meters.  These  coils,  de- 
signed by  F.  J.  Marco,  a  well- 

known  amateur  of  Chicago,  who 
is  engaged  in  consultation  work 
at  present,  have  an  overlap  on 
all  coils  so  there  is  no  possibility 
of  a  lapse  in  covering  the  entire 
range  of  broadcast  frequencies. 
Thus  the  broadcast  listener  may 
select  programs  from  WGY, 
KDKA  and  others  whose  wave- 

lengths are  shown  in  our  Short 
Wave  Broadcasting  section  in 
every  issue.  He  may  also  take 
in  the  ordinary  broadcast  pro- 

grams from  200  to  550  meters. 
For  the  amateur  the  set  is  ideal 
because  he  may  skip  at  will  in 
the  20,  40,  80  and  150  meter 
bands. 

For  the  advanced  experiment- 

er a  wavemeter  of  the  reso- 
nance indicator  type  (for  trans- 

mission) has  been  included,  the 
coils  being  the  standard  Aero 
coils  with  the  tickler  windings 
stripped  off,  leaving  only  the 
secondary.  The  range  covered 
by  the  meter  is  the  same  range 
as  that  of  the  receiver.  The  me- 

ter may  be  used  either  as  the 
resonance  type,  or  as  a  straight 
wavemeter  in  connection  with 
the  grid  meter  driver  described 
by  Hoffman  on  page  7  of  the 
September  Radio  Age. 

Martin  Copeland's  new  illum- inated controls  have  been  used 
on  both  the  receiver  and  the 
wavemeter,  as  will  be  seen  from 
an  inspection  of  the  pictures  on 
these  pages. 

Reference  to  the  schematic 
circuit  on  page  24  will  give  the 
builder  an  idea  of  the  electrical 
connections.  The  coil  marked 
A  and  G  in  the  diagram  is  a 
fixed  tune  primary  which  serves 
as  an  energizer  for  all   of  the 
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Rear  view  of  the  completed  short-long  wave  receiver  showing  Marco  illuminated  controls,  Aero  plug 
other  units  mentioned  in  the  text  of  the  accompanying  article 

-in  coils  as  well  as 
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Front  panel  view  of  the  resonance 
type  wavemeter.  The  Marco  dial  is 
shown  in  the  foreground.  The  knob 
shown  at  the  right  is  the  control  on 
the  Carborundum  detector  unit.  The 
larger  coil  on  the  top  is  the  Aero 
plug-in  coil,  while  the  smaller  one  is 

the  home-made  pickup  coil 
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plug-in  coils.  While  its  tuning 
is  fixed,  nevertheless  its  induc- 

tive relationship  to  the  various 
secondaries  may  be  altered  at 
will. 

Condenser  CI  is  a  Cardwell 

taper  plate  type  167-E  having  a 
maximum  capacity  of  .00015 
mfd  (150  mmf)  for  spanning 
the  secondary.  The  regenerative 
condenser  C2  is  another  Card- 
well  taper  plate,  type  168-E  of 
.00025  mfd  (250  mmf).  The 
grid  condenser  is  a  Sangamo 
.00001  mfd  with  a  Durham  grid- 
leak  whose  value  may  be  from 
3  to  7  megohms. 

FILAMENT  control  is  fixed. 
The  detector,  as  used  in  our 

tests,  consisted  of  a  199  tube. 
The  resistance  for  that  particu- 

lar tube  was  an  Amperite  199 
which  allows  proper  operation 
of  a  199  from  a  six  volt  source. 
This  is  shown  as  Rl  in  the  dia- 

gram. R2  is  a  10,000  ohm 
Allen-Bradley  fixed  resistance 
(cartridge  type)  used  as  a 
choke  in  the  plate  circuit  of  the 
detector  tube.  Since  it  is  non- 
inductive  it  can  have  neither  a 
fundamental  nor  harmonics  and 
this  on  occasions  has  helped  in 
preventing  blind  spots  in  short 
wave  receiver  tuning.  (Blind 
spots  are  those  which  occur 
when  in  tuning  across  a  given 
band  the  tube  stops  oscillating, 
and  excessive  regenerative 
coupling  is  necessary  to  again 
induce    oscillation.)     R3    is    an 

This  front  view  of  the  receiver  shows  the  Marco  controls,  Centralab  variable  resistor  across  the  first  audio  grid  circuit 
for  volume  control,  then  the  Yaxley  switch  and  the  phone  or  loudspeaker  jack.  The  little  knobs  above  the  Marco  con- 

trols are  for  turning  on  and  off  the  lights  back  of  the  celluloid  dials,  current  being  taken  from  the  same  source  as  for  the 
filaments 
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Amperite  type  201-A  while  R4 
may  be  an  Amperite  112  for  use 
with  a  112  power  tube.  If  quar- 

ter ampere  tubes  are  used 
throughout,  the  last  two  may  be 
put  on  a  single  112  resistor  in- 

stead of  2  single  201A  resistors. 
Audio  transformers  are  the 

Samson  3  to  1  ratio,  this  kind 
having  been  used  for  good  re- 

sults on  broadcast  frequencies 
where  quality  is  desirable.  On 
the  amateur  bands,  with  code, 
quality  is  not  especially  desired, 
but  rather  volume. 

Sockets  used  were  those  made 
by  Bremer-Tully  which  are 
cushioned.  For  short  waves 
cushioning  is  not  a  bad  idea  to 
cut  down  tube  jarring.  Fila- 

ment and  plate  connections  ter- 
minate in  a  Jones  base  mount- 

ing. A  Centralab  0-200,000 
ohm  variable  resistor  placed 
across  the  grid  circuit  of  the 
first  audio,  serves  to  control  vol- 

ume. The  set  is  turned  on  and 

off  by  means  of  the  Yaxley  fila- 
ment switch.  A  phone  jack  of 

the  same  make  is  provided  for 
headphones  or  loud  speaker. 

Properly  built  this  receiver  is 
perhaps  the  most  selective  one 
we  have  yet  used.  It  is  espe- 

cially desirable  when  tuning  on 
the  broadcast  band  to  split  the 
band  into  two  sections  by  the 
use  of  Coils  4  and  5,  the  former 
covering  from  125  to  250  me- 

ters, and  the  latter  from  235  to 
550  meters.  Biasing  of  the  two 
audio  grids  is  accomplished  by 
means  of  a  C  battery  which  may 
either  be  placed  in  the  rear  of 
the  baseboard,  or  kept  separate 
on  the  table. 

PLACEMENT  of  the  parts  is 
illustrated  in  the  photograph 

of  the  rear  view  of  the  receiver 

CRYSTAL 

PETECTOie UNIT , s-*\UNI\ 

J 
Schematic    circuit    of    the    resonance 

wavemeter 

Rear  view  of  the  resonance 
type  wavemeter  showing  the 
mounting  of  the  Karas  140 
mmf  (.00014  mfd)  variable 
condenser.  At  the  left  is  the 
Carborundum  detector  unit. 
At  the  right  is  the  flashlight 
battery  used  for  lighting  the 
bulb  in  the  rear  of  the  Marco 

control 

at  the  bottom  of  page  21.  The 
front  panel  picture  is  shown 
at  the  bottom  of  page  22,  while 
the  schematic  is  shown  at  the 

bottom  of  page  24.  By  follow- 
ing these  views  the  construction 

of  the  receiver  is  a  simple  mat- 
ter. The  panel  length  is  7  by 

26  inches.  It  can  be  made  short- 
er if  desired. 
By  means  of  metal  template 

furnished  with  the  Marco  il- 
luminated controls,  the  drilling 

of  the  panel  for  the  bezel  is 
quite  simple.  Drill  the  top  and 
bottom  holes  of  the  template 
first;  then  affix  the  template 
tightly  against  the  panel  and 
follow  the  drilling  course  for 
the  bezel.  Since  the  template  is 
held  tight  against  the  panel,  the 
holes  for  the  bezel  will  be  ac- 

curately placed.  When  all  holes 
are  drilled,  remove  the  template 

and  chip  or  knock  out  the  win- 
dow. 

Construction  of  the  waveme- 
ter is  also  a  simple  proposition. 

The  panel  used  is  a  7  by  7  piece 
of  Insuline.  It  is  prepared  for 
the  insertion  of  the  Marco  il- 

luminated control  as  previously 
described. 

Two  coils  are  used,  as  shown 
in  the  schematic  diagram  on 
page  23.  The  smaller  coil  (L2) 
is  a  pickup  winding  consisting 
of  about  five  turns  of  busbar 
wire  (round)  wound  on  a  form 

l1/^  inches  in  diameter.  Spa- 
ghetti is  first  placed  on  a  length 

of  busbar  wire,  then  it  is  coiled 
tightly  around  a  form  li/£ 
inches  in  diameter  and  then  re- 

moved. The  pickup  coil  will  be 
self-supporting  and  have  good 
insulation  between.    This  coil  is 
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Another  view  showing  the  front 
and  top  of  the  wavemeter. 
The  Weston  O-l  DC  milliam- 
meter  is  shown  at  the  right, 

top 

equipped  with  General  Radio 
plugs  while  the  G.  R.  jacks  are 
placed  on  top  of  the  meter 
housing.  The  coil  LI  is  any  one 
of  the  five  Aero  coils,  which  are 
already  equipped  with  General 
Radio  plugs.  The  tickler  wind- 

ing is  stripped  out  of  the  coils 
so  these  windings  will  not  affect 
the  wavemeter  inductance.  A 
Karas  .00014  mfd  (140  mmf) 
condenser  is  connected  across 
LI  from  one  end  to  the  other. 
Coil  L2  is  coupled  to  LI  at  the 
rotor  of  the  condenser.  As 
shown  in  the  schematic  the  Wes- 

ton O-l  DC  milliammeter  is  in 
series  with  coil  L2  and  the  crys- 

tal detector  which  is  one  of  the 
Carborundum  stabilizing  crys- 

tal detector  units  which  have 
been  found  admirable  for  this 

purpose.  The  schematic  shows 
the  manner  in  which  the  con- 

nections are  made. 
When     the     wavemeter     is 

placed  near  a  transmitter  and 
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the  variable  condenser  rotated, 
at  the  point  of  resonance  the 
milliammeter  will  begin  regis- 

tering. When  the  needle  reaches 
its  highest  point  on  the  scale, 
the  resonant  frequency  of  the 
transmitter  will  have  been 
found.  By  properly  calibrating 
each  of  the  coils  against  a  stand- 

ard, the  wavelength  of  any 
transmitter  within  the  band  may 
be  ascertained.  For  use  in  de- 

termining the  fundamental  of 
coils,  etc.,  the  grid  meter  driver 
described  by  Hoffman  in  the 
September  Radio  Age  should  be 

carefully"  studied. 
A  small  3  cell  flashlight  bat- 

tery is  shown  in  the  housing  for 
lighting  the  bulb  in  the  rear  of 
the  Marco  control.  The  Carbo- 

rundum stabilizing  unit  also 
makes  use  of  a  small  single  cell 
flashlight  battery  for  applying  a 
potential  to  the  fixed  crystal. 

This  receiver  has  been  in  use 
in  the  laboratory  for  the  past 
sixty  days  on  both  code  and 
voice  work  covering  the  entire 
broadcast  and  amateur  range. 
Its  selectivity  on  the  broadcast 
band  is  excellent  and  good  qual- 

ity of  reproduction  secured. 
It  has  also  been  used  with  A 

and  B  elimination  with  fine  re- 
sults. The  recent  A  eliminator 

made  by  Briggs  and  Stratton, 
Inc.,  known  as  the  Radi-A,  was 
utilized  in  securing  filament 
supply,  while  the  Majestic  B 
eliminator  was  connected  up  for 
the  plate  potential.  Both  of 
these  devices  operated  without 
any  hum  when  head  phones 
were  used  on  the  receiver.  The 
same  held  true  for  loud  speaker 

operation. 

03+22  V.  0B+45I/. 
Schematic  circuit  of  the  receiver  as  described  in  this  article.    From  this  sketch 

the  set  may  be  easily  assembled 
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New  Six  Tube  Receiver  Kit  Is 

Completely  Shielded 

INSPECTION  of  this  se
ason's 

receivers  indicates  that  prac- 
tically all  are  of  the  tuned 

RF  variety  and  that  though  in 
this  respect  they  certainly  are 
not  new  or  radical,  yet  certain 
new  features  are  evident  which 
make  them  more  than  interest- 

ing. Among  these  features  may 
be  mentioned  simplicity  of  tuning 
control,  quality  of  reproduction, 
the  use  of  complete  shielding, 
and,  possibly  more  important, 
there  is  evident  a  very  persistent 

endeavor  to  equalize  amplifica- 
tion throughout  the  entire  wave- 

length range  to  be  covered — a 
feature  woefully  absent  in  pre- 

vious designs. 
The  receiver  to  be  described  in 

this  article  may  well  be  selected 
as  an  example  by  means  of  which 
the  outstanding  engineering  ad- 

vances of  the  season  may  be  ex- 
plained inasmuch  as  they  are 

practically  all  contained  in  this 
single  design.  Not  only  those  of 
an  electrical  nature  are  evident 
but  the  more  important  mechan- 

ical advances  tending  to  mechan- 
ical strength  and  longer  life  of 

receivers  are  excellently  exempli- 
fied in  the  Shielded  Six,  the  name 

by  which  the  outfit  illustrated, 

By  McMURDO  SILVER 

which  is  available  in  kit  form,  is 
known. 

Radio  frequency  amplification 

employed  in  the  receiver  is  ex- 

Pictorial. sketch  of  the  tuned  RF 
unit  inside  the  shield 

tremely  interesting  and  is  re- 
markably efficient,  for  RF  trans- 

formers employing  an  extremely 
high  value  of  coupling  between 
primary  and  secondary  are  used. 
This  high  value  of  magnetic 
coupling  is  obtained  without 
detrimental  capacitative  coupling 
between  windings  by  spacing  the 
primary  turns  over  the  full 
length  of  the  secondary  winding 
and  further  by  locating  them  on 
a  tube  which  is  one-quarter  of  an 
inch  away  at  all  points  from  the 
secondary  winding.  This  feature 
of  maximum  inductive  coupling 
with  the  lowest  possible  value  of 
primary  inductance  is  one  which 
does  not  appear  to  have  been 
properly  appreciated  in  previous 
years  though  it  is  extremely  im- 

portant, as  can  be  shown  very 
simply.  It  is  known  that  the 
larger  the  inductance  in  the  plate 
circuit  of  a  vacuum  tube,  be  it 
either  detector  or  RF  amplifier, 
the  greater  will  be  the  tendency 
of  the  circuit  to  oscillate  up  to  a 
limiting  critical  point  which  is 
approximately  the  point  at  which 
the  plate  circuit  becomes  resonant 
with  the  grid  circuit.  In  an  RF 
amplifier  oscillation  is  absolutely 

(Please  turn  to  page  28) 
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undesirable  and  is  the  limiting 
factor  in  the  efficiency  of  prac- 

tically all  designs.  For  this  rea- 
son it  is  evident  that  the  primary 

inductance  of  an  RF  transformer 
should  be  kept  as  low  as  possible, 
yet  the  primary  should  be  so 
placed  with  relation  to  the  sec- 

ondary that  maximum  inductive 
coupling  results  with  a  minimum 
of  primary  inductance.  This 
theory,  capable  of  mathematical 
substantiation,  and  evident  in  the 
product  of  the  best  engineers,  is 
in  direct  contradiction  to  the 
older  belief  that  the  primary 
with  turns  bunched  closely  to- 

gether and  located  at  the  filament 
end  of  the  RF  transformer  sec- 

ondary represented  the  peak  of 
efficiency. 

Coupling  co-efficient  between 
primary  and  secondary  of  the  RF 
transformers  is  such  that  the  tun- 

ing of  each  stage  is  slightly 
broader  than  would  be  allowable 

in  a  two  stage  tuned  RF  ampli- 
fier. This  is  a  vital  necessity  for 

with  three  stages  of  RF  amplifi- 
cation employed  the  side-bands  of 

received  signals  would  be  cut 
were  the  RF  stages  too  selective. 
Further,  the  possibility  of  effec- 

tive gang  control  would  become 
increasingly  remote  as  the  selec- 

tivity of  the  RF  stages  was  in- 
creased. This  matter  of  gang 

control  is  an  important  one  for  it 
would  be  practically  an  impos- 

sibility to  handle  a  four  control 
receiver,  particularly  when  it  is 
borne  in  mind  that  the  average 
man  often  has  difficulty  in  han- 

dling the  conventional  three-dial 
outfit. 

In  the  Shielded  Six  the  antenna 
stage  is  separately  tuned  by 
means  of  a  variable  condenser 
shunting  the  RF  transformer 
secondary.  Thus  variations  in 
antenna  characteristics  which  af- 

fect the  tuning  of  the  first  RF 
stage  are  not  allowed  to  react  un- 

favorably upon  the  operation  of 
the  receiver  inasmuch  as  this 
stage  is  independently  manually 
controlled.  In  order  to  minimize 
the  effect,  however,  and  to  allow 
accommodation  of  the  receiver  to 
varying  lengths  of  antennas,  a 
switch  is  provided  on  the  pri- 

mary of  the  antenna  transformer 
which  permits  the  inclusion  of  a 
part  or  the  whole  of  the  primary 
winding  in  the  antenna  circuit. 

The  completed  receiver  described  by  the  author  is  shown  above 

Inasmuch  as  the  input  and  out- 
put characteristics  of  the  second, 

third,  and  detector  stages  are 
practically  identical,  and  as  the 
coils  and  condensers  are  manu- 

factured with  more  than  the  re- 
quired degree  of  uniformity,  these 

three  circuits  are  tuned  by  a  sin- 
gle control  dial  which,  through 

the  agency  of  a  mechanical  link 
motion,  actuates  the  three  vari- 

able condensers  required  for  the 
tuning  of  the  different  RF  trans- 
formers. 

It  will  be  noticed  that  all  of 
the  RF  circuits  are  completely 
shielded  by  aluminum  housings 
which  enclose  completely  all 
parts  of  each  stage.  Aside  from 
an  extremely  important  function 
of  this  shielding  which  will  be 
considered  later,  one  of  its  most 
important  purposes  is  to  prevent 
the  pick-up  of  signal  energy  di- 

rectly by  the  coils,  wiring,  or 
other  parts  of  the  different  RF 
circuits.  The  importance  of  this 
will  be  appreciated  if  it  is  real- 

ized that  the  various  tuned  cir- 
cuits in  this  receiver,  or  in  any 

tuned  RF  receiver,  are  intended 
to  operate  in  the  fashion  of  a 
filter.  Thus  the  incoming  signal 
flows  to  the  first  tuned  stage  from 
the  antenna  and  is  amplified  by 
this  section  which  serves  at  the 
same  time  to  eliminate  unwanted 

signals  picked  up  indiscrimi- 
nately by  the  antenna.  The  sec- 

ond and  all  successive  stages 
serve  to  enhance  this  filtering  ef- 

fect with  the  result  that  in  a 
properly  designed  receiver  under 
ordinary  conditions  only  one  sta- 

tion at  a  time  can  be  heard,  all 

others  being  filtered  out  by  the 
action  of  the  tuning  circuits.  In 
the  case  of  very  strong  powerful 
stations  enough  energy  is  fre- 

quently picked  on  the  various 
coils  of  a  receiver  to  operate  the 
set  with  the  result  that  the  de- 

sired filtering  action  is  entirely 
absent  since  the  signal  is  not 
forced  to  progress  through  the 
various  circuits  from  the  antenna 
but  is  picked  up  in  part  by  the 
detector  circuit  coil,  as  well  as 
other  coils  and  instruments.  The 
obvious  condition  is  that  selec- 

tivity may  not  be  obtained  in 
congested  areas  with  a  tuned  RF 
receiver,  the  circuits  of  which 
are  not  thoroughly  shielded. 

The  other  purpose  which  com- 
plete shielding  serves  is  to  equal- 

ize the  amplification  of  the  RF 
amplifier  over  the  entire  wave- 

length range.  Inasmuch  as 
shielding  represents  only  one 
method  employed  to  obtain  this 
end  and  as  this  is  a  feature  in 
which  practically  all  of  the  older 
receivers  are  sadly  deficient,  it 
might  be  well  to  explain  why  it 
is  necessary  to  employ  special 
methods  to  obtain  it. 

In  an  ordinary  RF  amplifier, 
or  tuned  RF  receiver,  it  is  a  well 
known  fact  that  the  tendency  to 
oscillate  is  greatest  at  the 
shorter  wavelengths  and  that  the 
amplification  is  least  at  the  long 
wavelengths.  This  trouble  may 
be,  for  purposes  of  explanation, 
attributed  to  the  increasing  ef- 

ficiency of  RF  transformers  with 
increasing  frequency  or  decreas- 

ing wavelength.  This  is  an  in- 
herent characteristic  of  all   RF 
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transformers  and  inasmuch  as 
they  are  necessary  in  tuned  RF 
receivers  some  means  must  be 
found  to  compensate  for  this  de- 

ficiency if  satisfactory  uniform 
amplification  is  to  be  obtained  at 
both  long  and  short  wavelengths 
in  a  receiver. 

Another  angle  of  considering 
the  matter  is  that  as  the  trans- 

former efficiency  increases  or  as 
the  frequency  increases  the  ten- 

dency of  the  circuit  to  oscillate 
becomes  greater  and  greater,  and 
not  in  direct  proportion  to  the 
increase  in  frequency.  It  is 
therefore  necessary  if  uniform 
amplification  is  to  be  obtained  to 
provide  some  means  which  will 
counteract  oscillation  as  the  fre- 

quency increases  at  a  rate  almost 
exactly  proportional  to  the  in- 

crease in  oscillation  tendency. 
No  one  single  method  is  adequate 
to  accomplish  this,  though  a  num- 

ber of  individual  methods  will  be 
found  in  different  receivers,  one 
of  the  most  popular  ones  being 
the  use  of  an  adjustable  primary 
inductance  in  the  RF  trans- 

former in  which  the  primary 
winding  takes  the  form  of  a  vari- 

ometer or  a  coupling  coil,  the  po- 
sition of  which  is  adjusted  as  the 

receiver  is  tuned. 
In  the.  Shielded  Six  five  indi- 

vidual methods  are  used,  the 
cumulative  effect  of  all  of  which 
is  to  oppose  oscillation  in  a  very 
slightly  greater  effect  than  the 
tendency  is  manifest  at  all  wave- 

lengths. These  methods  are: 
(a)  Interstage  shielding;  (b) 
placement  of  coils  upon  shielding ; 
(c)  reversed  tickler;  (d)  series 
grid  resistances;  (e)  manual 
control  on  first  stage  with  load- 

ing on  successive  stages. 
The  first  feature,  that  of  inter- 

stage shielding,  needs  little  ex- 
planation for  it  is  generally  ac- 

cepted that  coupling  between  cir- 
cuits is  extremely  detrimental  in 

an  RF  amplifier,  or,  for  that  mat- 
ter, in  any  other  type  of  ampli- 
fier, and  may  only  satisfactorily 

be  eliminated  by  complete  shield- 
ing or  isolation  of  each  individual 

stage  circuit. 

Method  "B"  takes  advantage 
of  the  increase  in  resistance  of 
the  RF  transformer  coils  which 
may  be  effected  by  their  relation 
to  the  shielding.  Normally,  the 
resistance    at    long    wavelengths 

remains  practically  uniform  with 
the  shielding  positioned  as  it  is 
in  the  Six.  As  the  frequency  in- 

creases, however,  due  to  the  ef- 
fect of  the  metal  upon  the  coils, 

the  resistance  goes  up  quite  rap- 
idly which  is  the  exact  effect  de- 

sired to  compensate  for  the  in- 
creasing tendency  toward  oscil- 

lation. However,  the  resistance 
increase  cannot  be  made  suf- 

ficiently rapid  by  the  use  of 
shielding  to  effectively  compen- 

sate for  the  tendency  toward  os- 
cillation and,  as  a  result,  allow  of 

uniform  amplification.  Therefore 
a  reversed  tickler  is  employed  in 
each  stage,  coupling  energy  from 
the  plate  circuit  of  each  vacuum 
tube  back  to  its  grid  circuit  in 
a  direction  intended  to  oppose  os- 

cillation. For  reasons  well  known 
to  the  art,  the  efficiency  of  this 
coupling  increases  as  the  fre- 

quency increases  which  is  exactly 
what  is  desired  to  compensate  for 
the  oscillation  tendency.  Like 
the  increase  in  coil  resistance  due 
to  shield  placement,  however, 
this  method  alone  does  not  in- 

crease rapidly  enough  in  its  ef- 
fect with  increases  in  frequency 

to  provide  uniform  amplification. 
Therefore  still  another  method 
is  employed. 

This  method  takes  the  form  of 
series  resistances  located  be- 

tween the  grid  of  each  radio  fre- 
quency amplifier  and  its  tuned 

secondary  circuit.  These  re- 
sistances tend  to  slightly  oppose 

oscillation  at  long  wavelengths, 
but,  due  to  inductive  effects,  their 
alternating  current  resistance 
goes  up  as  the  frequency  in- 

creases and  they  therefore  oper- 
ate to  increasingly  oppose  oscil- 

lation with  frequency  increase. 
All  of  these  methods  are  used 

to  render  uniform  the  amplifica- 
tion of  the  second  and  third  RF 

stages  throughout  the  entire 
wavelength  range  of  the  receiver 
and  to  keep  them  in  an  extremely 
sensitive  condition  throughout 
this  range.  Inasmuch  as  the 
characteristics  of  antennas  with 
which  the  Six  would  be  used  are 

bound  to  vary  and  cannot  be  pre- 
determined, it  will  be  realized 

that  the  amplification  of  the  first 
RF  stage  will  vary  with  varia- 

tions in  antenna  resistance  and 
that,  as  a  result,  no  methods  of 
automatic  sensitivity  control  may 

be  adequately  employed.  There- 
fore a  manual  control  in  the  form 

of  a  resistance  is  used  to  regu- 
late the  sensitivity  and  amplifica- 
tion of  the  first  RF  stage.  This 

resistance  is  unique  in  its  appli- 
cation as  it  is  arranged  in  such  a 

fashion  that  a  load  is  always 
kept  on  the  primary  in  the  sec- 

ond stage  RF  transformer.  Were 
this  not  done,  and  were  the  con- 

trol of  the  first  tube  effected 
through  the  agency  of  a  filament 
rheostat  or  a  series  plate  resist- 

ance, the  load  on  the  second  RF 
stage  would  vary  and,  as  a  result, 
the  amplification  of  the  balance 
of  the  RF  amplifier  would  not  re- 

main uniform. 
In  the  methods  employed  a 

series  plate  resistance  is  used  in 
the  first  RF  stage  which  is  so  ar- 

ranged that  as  more  resistance 
is  included  in  the  plate  circuit 
and  the  load  automatically  les- 

sens on  the  second  RF  transfor- 
mer. At  the  same  time  a  portion 

of  the  resistance  in  shunt  with 
the  RF  transformer  primary  de- 

creases serving  to  increase  the 
load  in  a  directly  opposite  fash- 

ion. Thus  the  first  RF  stage  can 
be  pushed  up  to  the  point  of  os- 

cillation and  the  sensitivity  of  the 
receiver  in  the  hands  of  an  ex- 

perienced operator  rendered 
practically  unlimited.  This  re- 

sistance, one  portion  of  which  is 
in  shunt  with  the  primary  wind- 

ing of  the  second  RF  transformer 
and  the  tickler  winding  with  the 
first  RF  transformer,  is,  by  vir- 

tue of  this  fact,  an  excellent  vol- 
ume control,  for,  by  means  of  it, 

the  volume  of  a  receiver  may  be 
cut  to  practically  nothing  or  may 
be  increased  to  a  roar  at  will. 

The  audio  frequency  amplifier 
employs  two  stages  of  very  heavy 
transformers  which  have  a  fre- 

quency characteristic  in  which 
the  amplification  increases  as 
the  frequency  decreases.  (It  is 
a  well-known  fact  that  prac- 

tically all  commercial  loud  speak- 
ers will  respond  very  poorly  to 

frequencies  below  100  cycles,  if 
at  all  in  many  cases.  This  effect 
is  further  enhanced  by  the  output 
transformer  which  prevents  sat- 

uration of  the  loud  speaker  be- 
fore its  signal  handling  capacity 

is  reached  by  the  direct  plate 
current  of  this  last  power  tube. 

(Please  turn  to  page  32) 
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The  C  bias  on  the  first  AF  ampli- 
fier is  rather  interesting  in  that 

it  is  only  one  volt.  This  low 
value  is  selected  as  it  has  been 
determined  that  the  grid  volt- 

age of  this  tube  will  never  reach 
this  value  and  consequently  the 
grid  of  the  tube  may  never  run 
positive,  which  would  cause  dis- 

tortion. An  important  effect 
realized  by  the  use  of  the  low  C 
voltage  is  a  decrease  in  the  effec- 

tive plate  impedance  of  the  first 
amplifier  tube  which  allows  of 
better  low  frequency  reproduc- 
tion. 

Mechanically  the  receiver  is 
particularly  interesting  inasmuch 
as  it  is  available  in  kit  form  and, 
as  a  kit,  represents  the  first  all- 
metal  construction  ever  available 
to  the  home-builder.  The  photo- 

graph of  the  front  panel  illus- 
trates the  simplicity  of  the  assem- 

bly. On  this  panel  will  be  found 
the  antenna  tuning  dial  together 
with  a  second  dial  controlling 
the  second,  third,  and  detector 
stage  tuning.  In  the  lower  cen- 

ter of  the  panel  is  the  volume 
control  resistance  while  in  the 

lower  right-hand  corner  is  the  on- 
off  switch.  No  filament  rheostat 
is  used,  a  fixed  resistance  provid- 

ing automatic  control  of  the  non- 
critical  amplifier  tubes.  At  the 
left  hand  end  of  the  panel  will 
be  seen  the  antenna  switch  al- 

lowing the  use  of  either  long  or 
short  antenna. 

In  one  of  the  rear  view  photo- 
graphs the  entire  assembly  is 

clearly  revealed  to  the  eye.  A 
terminal  strip  will  be  seen  car- 

rying all  battery,  antenna, 
ground,  and  speaker  binding 
posts.    This  terminal  strip  is  fas- 

tened upon  a  steel  chassis  which 
in  turn  carries  the  walnut  finish 

brass  front  panel.  Located  di- 
rectly behind  this  panel  are  the 

four  individual  aluminum  stage 
shields  which  contain  all  the  RF 

apparatus  of  each  amplifier  cir- 
cuit. Directly  behind  this  shield 

assembly  is  seen  the  audio  am- 
plifier consisting  of  three  trans- 

In  our  next  issue  we 

hope  to  have  complete 
constructional  data  on 

the  building  of  a  super- 

heterodyne with  no  re- 

peat positions  on  the  os- 
cillator dial — the  set  is 

now  in  the  final  stages 

and  awaiting  operation 

tests.  We  believe  the  re- 
ceiver will  be  ready  for 

readers  in  the  January 
issue. 

Robert  J.  Casey,  nat- 
ionally known  radio 

humorist,  unravels  a 

corkingly  funny  yarn  on 

the  subject  of  broadcast 
conditions  as  we  find 

them  at  this  time.  Be 

sure  to  get  your  January 

issue  and  laugh  with  Mr. 
Casey. 

—Editor. 
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formers  between  which  are  lo- 
cated the  two  audio  amplifying 

tubes. 
In  one  photograph  the  link  mo- 

tion serving  to  connect  the  three 
condensers  which  are  tuned  to- 

gether is  clearly  visible.  This  is 
a  mechanical  motion  practically 
entirely  without  play  and  serves 
the  purpose  of  ganging  the  indi- 

vidually measured  and  surpris- 
ingly uniform  condensers  in  a 

most  satisfactory  fashion. 
Five  UX201A  or  CX301A  tubes 

are  used,  with  a  UX171  or 
CX371  power  tube  in  the  last 
audio  stage. 

The  construction  of  this  re- 
ceiver is  extremely  simple  for 

every  step  is  clearly  illustrated 
in  the  photographs  and  in  the 
wiring  diagram.  It  is  practically 
impossible  to  make  a  mistake  for 
all  of  the  parts  are  standard  and 
available  upon  the  market.  Thus 
with  the  proper  parts  procured, 
they  can  hardly  be  mounted  in 
any  other  than  the  correct  fash- 

ion upon  the  pierced  steel  chas- 
sis which  is  also  a  standard  item. 

The  testing  of  the  receiver  once 
finished  is  simplicity  itself  for 
there  is  practically  no  error  to  be 
made  in  the  assembly  and  nothing 
can  go  wrong.  Thus  with  the  re- 

ceiver once  connected  up  there 
remains  no  problem  unsolved  and 
the  builder  can  enjoy  the  pleas- 

ure of  tuning  in  station  after  sta- 
tion by  means  of  the  two  control 

dials — a  pleasure  which  it  is  dif- 
ficult to  fully  appreciate  unless 

one  has  tuned  an  extremely  sen- 
sitive, selective  receiver  produc- 

ing more  than  ample  volume  with 
a  tone  quality  which  is  startling 
in  its  fidelity. 

S  H  I E  UDS 

Full  Schematic  Circuit  of  the  Six  Tube  Shielded  Receiver. 



RADIO  AGE /or  December,  1926 The  Magazine  of  the  Hour 33 

Who  Said  the  Parts  Business  Is  Dead? 
By  F.  A.  HILL 
(Associate  Editor) 

MORTICIANS  who  may
  be 

lurking  in  the  offing, 
awaiting  the  early  de- 

mise of  the  parts  business,  are 
due  for  an  indefinite  vigil  end- 

ing with  keen  disappointment  at 
the  failure  of  the  said  parts  busi- 

ness to  give  up  the  ghost. 
This  much  has  been  gleaned 

from  interviews  and  letters  se- 
cured from  those  members  of  the 

radio  industry  who  are  special- 
izing in  the  manufacture  of  parts 

and  accessories  required  in  the 
building  of  radio  sets.  Every 
now  and  then  a  glib  tongued  in- 

dividual will  break  forth  with  the 
pronunciamento  that  the  parts 
business  is  dead;  that  radio  is 
like  the  phonograph  or  the  auto- 

mobile, and  that  no  one  would 
ever  conceive  of  the  idea  of  mak- 

ing their  own  phonograph  or  au- 
tomobile. This  announcement, 

generally  sponsored  by  an  indi- 
vidual who  is  engaged  in  manu- 

facturing a  complete  receiver 
(factory  built)  has  so  far  gone 
unchallenged. 

In  an  effort  to  get  at  the  facts 
in  the  case  recently  this  maga- 

zine interviewed  a  number  of 
parts  manufacturers  who  have 
been  in  the  game  for  some  time 
and  who  have  established  a  repu- 

tation for  honest,  high  quality 
products.  Their  reactions  will  be 
given  as  an  indication  of  the 
virility  of  the  parts  business. 

W.  A.  Ready,  president  of  the 
National  Company,  Inc.,  engi- 

neers and  manufacturers  of  many 
parts  now  used  by  home  builders, 
sounds  the  keynote  of  the  matter 

in  this  fashion:  "Our  business, 
which  consists  mainly  of  parts, 
shows  an  increase  of  41  per  cent 
during  the  month  of  September 
of  this  year  over  the  same  month 

of  last  year.  It  is  the  writer's 
humble  opinion  that  the  day  the 
parts  business  dies  will  be  the  day 
the  science  of  radio  shall  cease  to 
progress.  We  are  very  far  from 
that  day,  at  present.  The  thrill 
of  personal  accomplishment  is 
still  very  strong  in  the  minds  of 

every    active,    intelligent    Amer- 

ican." 
Taking  the  example  of  another 

manufacturer  whose  viewpoint 
represents  a  different  sphere  of 
activity,  we  hear  from  Francis 
K.  Ehle,  president  of  the  Inter- 

national Resistance  Company, 
manufacturers  of  the  Durham 
metallized  resistors,  who  states: 

"While  the  majority  of  sales  of 
our  resistors  are  to  manufactur- 

ers, a  large  percentage  of  them 
are  to  jobbers.  From  the  num- 

ber of  jobber  orders  that  have 
been  received  during  the  past 
month,  we  would  certainly  not 

say  the  parts  business  is  'dead.' There  seems  to  be  more  interest 

in  circuits  this  year  than  in  pre- 
vious years — that  is,  worth  while 

circuits,  and  we  look  forward  to 
a  very  successful  season  from  the 
sale  of  Durham  resistors  to  indi- 

vidual set  builders  through  our 

jobbers  and  dealers." 
Double    the    Business 

MANUFACTURING  a  wide variety  of  parts  used  by 
home  builders,  Arthur  Moss, 
treasurer  of  Electrad,  Inc., 
throws  further  light  on  the  sub- 

ject in  the  following  statement: 

"Decidedly,  the  parts  business  is 
not  dead.  Our  organization  is 
doing  practically  double  the  fan 
business  it  did  a  year  ago,  and 
three  times  as  much  fan  business 

as  it  did  three  years  ago.  Qual- 
ity parts  will  sell  and  a  quality 

line  will  grow.  The  parts  buyer 
is  with  us  to  stay  as  long  as  a 
radio  is  here  because  of  the  very 
nature  of  radio.  A  soldering 
iron  to  a  fan  is  the  same  as  a 
saw  to  a  carpenter.  Each  would 
be  lost  unless  he  could  actually  do 
the  job  with  his  own  hands.  The 
parts  business  has  become  more 
concentrated — that  is — the  fan 
business  is  drifting  into  the 
hands  of  such  parts  manufactur- 

ers as  put  out  reliable  products. 
There  may  not  be  the  same  num- 

ber of  fans  there  were  two  years 
ago,  but  the  successful  parts 
manufacturer  is  today  getting  a 

greater  share  of  this  concentrated 

buying  public." E.  Cornell  Martin,  vice-presi- 
dent of  the  Martin-Copeland 

Company,  furnishes  us  with  a 
pithy  analysis  of  the  parts  busi- 

ness which  is  well  worth  remem- 
bering: "During  this  season 

there  has  been  a  very  definite 
trend  towards  a  greatly  increased 
business  in  parts  of  the  better 
type.  Many  owners  of  factory 
built  sets  have  become  interested 
in  building  their  own  receivers. 
This  desire  to  do  something  con- 

structive one's  self  is  a  very  pro- 
nounced trait  of  the  people  of 

this  country.  Our  business  has 
shown  a  very  substantial  increase 
each  of  the  five  years  we  have 
been  manufacturing  radio  parts. 
Parts  have  just  as  definite  a  place 
in  the  merchandising  of  radio 
as  factory  built  receivers.  Care- 

ful analysis  of  the  business  of 
stores  handling  both  lines  will 
show  that  no  small  part  of  their 
profit  has  been  made  on  the  parts. 
They  are  free  from  the  necessity 
of  giving  service  and  bring  cus- 

tomers to  the  store  on  many  re- 

peat occasions." One  organization  had  figured 
on  confining  their  production  to 
the  needs  of  manufacturers  of 

complete  sets,  but  the  jobber  de- 
mand became  so  insistent  it  be- 
came necessary  to  alter  the  pre- 
vious policy.  We  quote  H.  E. 

Osmun,  sales  manager  of  the  Cen- 
tral Radio  Laboratories:  "We 

have  been  very  optimistic  about 
radio  parts  sales  and  find  our  op- 

timism justified  in  every  way  by 
the  early  business.  About  this 
time  last  fall  we  felt  it  was 
scarcely  worthwhile  to  push  the 
sale  of  our  products  to  jobbers, 
believing  at  the  time  we  could  in- 

terest others  connected  with  the 
industry  that  the  manufactured 
set  was  the  thing  and  that  we 
should  concentrate  our  attention 
on  sales  to  manufacturers.  The 
jobbing  business,  however,  came 
in  with  no  effort  on  our  part  and 
with  such  steadily  increasing  vol- 
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ume  it  was  forced  on  our  atten- 
tion. Since  the  first  of  the  year 

we  have  devoted  a  great  deal  of 
time  and  thought  in  developing 
sales  to  the  home  set  builder  and 
the  man  who  wishes  to  improve 
his  present  receiver.  There  can 
be  no  question  about  its  success 
because  our  sales  to  jobbers  have 
steadily  increased  every  month 
since  the  first  of  the  year  with 
the  exception  of  the  two  summer 
months  of  July  and  August,  and 
even  in  these  months  our  parts 
sales  to  jobbers  were  greater 
than  they  were  a  year  ago  in  Oc- 

tober." 
Where  Crowds  Go 

TACKLING  the  question  from 
another  viewpoint,  E.  Tyr- 

man,  president  of  the  High  Fre- 
quency Laboratories,  states : 

"The  question  of  the  condition  of 
the  parts  business  can  best  be  an- 

swered by  looking  into  a  respon- 

sible wholesaler's  place  of  busi- 
ness. There  is  always  a  crowd, 

and  this  crowd  represents  the 
public  that  is  really  interested  in 
radio.  Despite  the  statement  of 
many  set  manufacturers  these 
home  builders  and  experimenters 
are  having  much  more  satisfac- 

tion in  listening  to  their  own  re- 
ceiver. The  confused  broadcast 

conditions  require  extremely  se- 
lective sets  and  the  price  of  fac- 

tory built  receivers  to  meet  this 
requirement,  is  prohibitive  for 
many  fans.  I  am  convinced  there 
is  at  present  more  interest  in  high 
class  apparatus  than  during  any 

previous  season." 
In  many  cases  parts  manufac- 

turers have  left  that  part  of  the 
business  and  gone  into  the  com- 

plete set  market.  Here  we  have 
an  organization  that  quit  the  set 
business  to  engage  in  parts.  The 
opinion  of  Amsco  Products,  Inc., 
is  voiced  by  Zeh  Bouck  in  a  re- 

cent letter:  "We  are  at  present 
exclusive  manufacturers  of  parts, 
having  made  our  exit  from  the 
set  building  field  a  year  back. 
Making  predictions  justified  by 
the  extent  of  the  present  business, 
I  should  say  we  are  anticipating 
through  our  advertising  work  a 
most  successful  season  in  the 

parts  business.  The  parts  busi- 
ness is  a  long  way  from  suffering 

from   senile  dementia.     As  long 

as  the  patent  situation  makes  it 
impossible  for  individual  manu- 

facturers to  make  the  best  pos- 
sible equipment,  the  home  made 

set  must  stand  supreme.  The  av- 
erage radio  fan  today  has  at  his 

disposal  a  thousand  and  one  pat- 
ents and  by  tactfully  infringing 

upon  them  he  can  make  a  set  def- 
initely superior  to  ninety-nine  out 

of  a  hundred  commercial  receiv- 

ers." 

Tobe  Deutschmann  Company, 
speaking  through  F.  D.  Rankin, 
gives  us  the  following  insight  into 
their  business:  "The  condenser 
business  is  more  or  less  riding  on 
the  crest  of  a  wave  at  the  pres- 

ent time.  We  find  the  activity  in 
amateur  building  is  on  the  in- 

crease. Circuits  of  B  eliminators 
and  power  supply  sets  have  been 
publicized  continually  and  as  a 
result  there  is  an  ever  increasing 
demand  for  condensers  and  high 
current  carrying  capacity  resist- 

ors. The  sale  of  grid  leaks,  form- 
ing a  vital  part  of  set  construc- 

tion, has  been  increasing  stead- 
ily and  for  this  reason  we  are 

justified  in  saying  at  this  time, 
the  parts  business  is  not  on  the 

wane  by  any  means." 
Concentrated    Buying 

THERE  have  been  too  many 
radio  dealers  in  the  field  ac- 

cording to  an  analysis  submitted 
for  the  Benjamin  Electric  Mfg. 
Co.,  through  P.  A.  Powers,  ad- 

vertising manager,  who  has  the 

following  to  say:  "The  radio 
parts  business  dead?  Not  as  long 
as  our  sales  are  running  twice  as 
large  as  they  were  at  this  time 
last  season.  So  far  there  has 
been  more  activity  in  the  parts 
business  than  at  any  time  since 
the  advent  of  radio.  I  believe  this 
experience  is  typical  of  most  of 
the  leading  parts  manufacturers. 
The  reports  that  salesmen  are 
sending  in  indicate  many  dealers 

are  going  out  of  the  parts  busi- 
ness, but  we  regard  this  as  a  de- 

sirable condition  in  many  ways. 
There  have  always  been  too  many 
dealers  in  the  field.  It  now  looks 

as  if  the  sale  of  parts  will  be  con- 
centrated among  the  more  ca- 

pable dealers  using  sound  mer- 
chandising policies  and  handling 

well  known  quality  products. 
This  should  be  an  advantage  both 
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to  manufacturers  and  consumers 
of  radio  products.  We  expect  no 
great  boom  in  parts  sales  at  this 
time,  but  see  no  reason  to  believe 
otherwise  than  that  there  will  be 

a  satisfactory  and  growing  de- 
mand for  those  products  which 

meet  market  requirements." Stating  they  have  no  reason 
whatever  to  complain  of  the  con- 

dition of  the  parts  business,  the 
Allen-Bradley  Co.,  through  F.  F. 
Loock,  sales  manager,  gives  the 

following  brief  statement  cover- 
ing their  organization:  "Speak- ing from  our  experience  with  our 

jobbers  this  Fall,  we  have  no  rea- 
son to  assume  the  parts  business 

is  dead  or,  for  that  matter,  is  even 
dying.  It  is  a  fact  some  jobbers 
have  given  up  the  handling  of 
parts  but,  on  the  other  hand,  this 
makes  the  parts  business  just  as 
much  more  attractive  for  the  re- 

maining jobbers  and  dealers.  In 
consequence  we  are  enjoying  a 
very  healthy  parts  business. 
Frankly,  we  have  no  reason  what- 

ever to  complain." No    Service    on    Parts 

REAL  activity  in  the  set  build- ers realm  is  discerned  by  M. 

Openshaw,  sales  promotion  man- 
ager of  the  Radiall  Company,  who 

make  the  well  known  Amperite 

automatic  current  controls:  "If 
the  parts  business  is  dead,  or  even 

dying,  it  is  surely  one  of  the  live- 
liest corpses  we  have  ever  en- 

countered. As  a  matter  of  fact 
we  are  in  a  particularly  favorable 

position  to  deny  such  an  alto- 
gether exaggerated  rumor  be- 

cause as  manufacturers  of  a  self- 
adjusting  rheostat  specified  as 
standard  equipment  in  popular 

construction  sets,  we  have  an  ac- 
tual gauge  of  the  real  activity 

in  the  set  builders  realm.  It  is 
quite  true  that  a  year  or  so  ago 

many  of  the  jobbers  were  in- 
clined to  go  out  of  the  parts  busi- 

ness and  devote  themselves  to 
sets.  What  were  the  results? 
The  jobber  had  to  give  service; 
he  had  to  take  back  a  large  num- 

ber of  sets  for  repair  and  what 
not;  in  short  there  was  nothing 

but  grief.  Since  that  time  a  re- 
markable business  has  developed 

in  kits  and  jobbers  were  quick  to 
realize  the  advantages  which  this 

(Please  turn  to  page  5U) 
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Using  Radio  to  See  If  Continents 
Drifting  Apart 

By  S.  R.  WINTERS 

IN  order  to  test  the  theory 
that  continents  and  islands 
of  the  earth  are  wandering 

or  drifting  apart,  a  network  of 
longitude  determinations  are  be- 

ing made  at  strategic  points 
around  the  world  during  October 
and  November.  Radio  signals, 
sent  from  seven  or  eight  power- 

ful broadcasting  stations,  in  the 
United  States  and  other  coun- 

tries, will  be  used  in  checking  the 
differences  in  longitude  in  various 
parts  of  the  world  and  in  testing 
the  validity  of  the  theory  that 
the  earth  is  unstable. 

It  is  anticipated  that  these 
longitude  determinations  will  be 
made  with  extreme  accuracy — 
less  than  0.02  of  a  second  for  the 
different  longitude  stations.  This 
great  accuracy  would  have  been 
impossible  under  the  old  methods 
of  using  land  telegraph  lines  and 
cables  for  sending  time  signals  to 
longitude  or  astronomical  parties. 
By  means  of  radio,  however,  time 
signals  transmitted  from  either 
Annapolis,  Maryland,  or  Bellevue, 
District  of  Columbia,  can  be  re- 

ceived in  the  astronomical  observ- 
atories from  Europe  to  Alaska 

and  the  Hawaiian  Islands.  Thus, 
it  is  anticipated  by  astronomers, 
that  in  one  step  the  difference  in 
longitude  or  time  between  Lon- 

don or  Paris  and  San  Francisco 
or  Honolulu  can  be  determined. 

PRINCIPAL  observing  sta- 
tions, selected  because  of  their 

strategic  locations  inasmuch  as 
they  are  at  nearly  the  same  lati- 

tude and  spaced  8  hours  apart  in 
longitude,  will  be  at  San  Diego, 
California;  at  the  Algiers  Ob- 

servatory, Algeria;  and  at  the 
Shanghai  Observatory,  China. 
The  United  States  will  make  ob- 

servations at  four  stations: 
Washington,  D.  C;  San  Diego, 
Calif.;  Honolulu,  Territory  of 
Hawaii;  and  Manila,  Philippine 
Islands.  The  United  States  Naval 
Observatory  will  occupy  the  two 
first  named  observing  stations 
and  the  U.  S.  Coast  and  Geodetic 

V 
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Capt.  F.  B.  Littell,  astronomer  of  the  United  States  Naval  Observatory,  at 
the   transit  (or  telescope)  to  be  used   at   San   Diego   observing  base  in  the 

world-wide  longitude  project 

Survey  will  make  observations  at 
the  other  two  stations. 

Radio  time  signals  will  be  sent 
three  times  daily  during  October 
and  November  from  at  least  sev- 

en powerful  transmitting  sta- 
tions, some  of  which  will  use 

both  short  and  long  waves.  The 
participating  stations  and  their 
assigned  wavelengths  are  as  fol- 

lows: Arlington,  Virginia,  or 
Bellevue,  District  of  Columbia, 
74.7  and  24.9  meters;  Annapolis, 
Maryland,  17,145  meters;  Hono- 

lulu, Territory  of  Hawaii,  11,500 
and  36.8  meters ;  Saigon,  French- 
Indo  China,  17,000  and  25 
meters;  Bordeaux,  France,  18,- 
900  meters;  and  d'Issy,  near 
Paris,  France,  32  meters. 

The  observing  parties  will  be 
equipped  with  telescopes  for  reck- 

oning time  as  the  stars  cross  the 
meridian  of  the  heavens  and  with 
radio  receiving  outfits  for  picking 
up  the  time  signals  from  the 
transmitting  stations.  The  Naval 
Observatory  has  designed  a  spe- 

cial radio  recorder  for  the  pur- 
pose, this  equipment  making  an 

automatic  graphic  record  of.  the 
time  signals.  The  Coast  and 
Geodetic  Survey  will  also  use  an 
automatic  radio  receiving  device, 
which  records  the  time  signals  on 
a  sheet  of  paper  wound  around 
the  drum  of  a  chronograph.  In 
another  instance,  a  photographic 
method  will  be  employed  in  re- 

cording the  radio  signals.  These 
radio  signals  will  be  compared 
with  the  local  clocks  or  chrono- 
meters. 
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The  Radio  Storm  Detector 
NEWSPAPERS  throug

hout 
the  country  recently  pub- 

lished the  story  of  the 

French  Government's  official 
cloud  painter,  an  artist  who 
spends  his  days  on  the  roof  of 
the  highest  building  in  Paris 
gazing  into  the  sky  and  record- 

ing what  he  sees,  with  paint  and 
brush.  Comparatively  few  peo- 

ple know  that  New  York  City 
for  many  years  also  had  a  pro- 

fessional sky-gazer,  or  that  the 
unusual  work  to  which  he  was 
assigned  is  now  being  done  far 
more  effectively  by  a  simple  lit- 

tle radio  device — the  first  of  its 
kind  in  the  world.  The  purpose 
of  our  talk  tonight  is  to  describe 

the  important  part  that  this  lit- 
tle device — known  as  the  "storm 

detector" — plays  in  the  work  of 
insuring  uninterrupted  electric 
service  for  the  largest  city  in  the 
world. 

Let  us,  for  a  moment,  get  back 

to  New  York's  human  sky-gazer 
and  the  reason  for  his  job.  This 

man's  sole  duty  was  to  sit  on  the 
roof  -of  the  famous  Waterside 
station  with  a  telescope  to  his 
eye,  looking  for  heavy  clouds 
foreshadowing  a  storm  or  sud- 

den darkness,  and  to  get  word 
concerning  the  oncoming  storm 
to  the  man  in  charge  of  the  gen- 

erating equipment  as  quickly 
and  as  accurately  as  possible. 

You  may  wonder  why  it  is 
necessary  to  watch  the  skies  so 
sharply  for  the  first  sign  of  an 
approaching  storm.  The  answer 
is  that  electricity,  in  such  great 
quantities  as  are  required  in 
New  York  City,  cannot  be 
stored,  but  must  be  generated  as 
it  is  required;  yet  we  must  not 
use  any  more  generating  equip- 

ment than  is  really  necessary  if 
we  are  to  operate  with  the  high 
degree  of  efficiency  and  econ- 

omy made  imperative  under 
present-day  conditions.  During 
a  sudden  storm  in  working 
hours  in  a  city  like  New  York, 
literally  a  million  people  may  at 
the  same  moment  press  the  but- 

ton for  electric  light;  our  job — 
which  is  not  always  easy — is  to 
see  that  they  all  get  this  light 
when  it  is  needed. 

Recent  Radio    Talk  Given   over 

WJZ  by  Arthur  Williams,  (  Vice 

President,     Commercial     Rela- 
tions, New  York  Edison  Co.) 

The  generating  stations  of 
The  New  York  Edison  system 
have  a  capacity  of  approximate- 

ly a  million  horsepower,  but  it 
would  not  be  efficient  operation 
to  generate  so  much  power  ex- 

cept when  actually  needed. 
That  generating  station  is  most 
efficient  which  can  most  accu- 

rately anticipate  the  minute-to- 
minute  changes  in  the  public's demand  for  current  and  thus  at 

all  times  generate  enough  cur- 
rent to  fill  the  needs  of  the  com- 

munity and  yet  avoid  any  waste 
of  energy. 

Demand  May  Be  Doubled 

DURING  a  heavy  storm  or 
sudden  period  of  darkness 

in  business  hours  the  demand 
for  current  may  be  doubled 
within  a  few  minutes.  It  has 

frequently  been  necessary  dur- 
ing a  storm  to  increase  our  serv- 
ice by  260,000  horsepower,  and 

even  more,  within  a  few  mo- 
ments. During  the  total  eclipse 

of  the  sun  several  months  ago 
the  increase  in  service  demands 

caused  by  the  turning  on  of  ad- 
ditional lights  throughout  the 

city  approximated  one  hundred 
thousand  horsepower.  It  is  not, 
however,  possible  to  double  the 
output  of  power  in  a  few  min- 

utes. In  fact,  it  takes  nearly  an 
hour  to  get  one  of  our  many 
huge  turbo-generators — the  ma- 

chines in  which  steam  energy  is 
converted  into  electrical  energy 
— warmed  up  and  operating 
properly.  That  is  why  we  must 
know  that  storm  clouds  are 
headed  for  New  York  City  long 
before  they  get  here. 
The  wireless  storm  detector 

on  the  roof  of  the  Waterside 
station  now  gives  us  warning  of 
an  approaching  storm  when  it 
is  still  fifty  miles  away,  some- 

times hours  before  the  storm 
breaks  over  New  York.  Inci- 

dentally this  little  radio  device, 

unlike  other  receiving  sets,  is 
helped,  not  hurt,  by  static,  for 
the  atmospheric  conditions 
which  cause  static  are  the  condi- 

tions which  operate  the  storm 
detector.  This  detector  consists 
of  an  ordinary  radio  aerial,  a 
short-circuiting  switch,  a  spark 

gap,  a  coherer,  a  relay  and  bat- 
tery, a  bell,  and  a  condenser 

with  a  ground  connection. 
The  nerve  center  of  the  entire 

New  York  Edison  system  is  the 

System  Operator's  room  at Waterside.  Upon  the  System 
Operator  rests  the  responsibility 
for  the  maintenance  of  electrical 
service  throughout  the  city.  He 
must  anticipate  every  demand 
for  service  and  give  the  orders 
which  will  enable  the  system  to 
meet  it.  On  the  big  board  before 
his  desk  hundreds  of  little  col- 

ored lights  indicate  the  condi- 
tion of  every  generator  and 

every  transmission  line;  meters 
show  the  capacity  of  the  entire 

system  and  the  current  trans- 
mitted on  the  various  feeders; 

a  gauge  shows  the  boiler  pres- 
sure. Behind  him  is  the  radio 

storm  detector  which  apprises 
him  of  approaching  storms  and 
their  accompanying  darkness 
long  before  a  cloud  is  in  sight 
from  any  point  in  New  York  City. 
At  his  desk  the  System  Operator 
has  direct  telephone  connection 
with  80  men.  At  his  left  a  tele- 

graphic system,  similar  to  that 
used  by  our  fire  department,  en- 

ables him  to  give  any  message 
simultaneously  to  any  or  to  all  of 
the  forty  sub  and  generating  sta- 

tions in  the  system. 

Storm   Rings   Bell 

WHEN  a  heavy  storm  headed for  New  York  gets  within 
fifty  miles  of  the  city,  the  wire- 

less detector  at  Waterside  be- 
gins to  ring  intermittently  and 

rather  quietly;  the  System  Op- 
erator immediately  passes  word 

along  to  the  boiler  and  generat- 
ing rooms,  so  that  they  may  get 

ready  to  put  more  generating 
equipment  into  use ;  as  the  storm 
gets  closer  and  closer  to  the  city, 
the  radio  detector  rings  louder 

(Pleaxe  turn  io  pngc  fit) 
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'T^HE  material  appearing  under  the  title  "Pickups  and  Hookups  by  Our  Readers"  in  RADIO  AGE,  is 
x  contributed  by  our  readers.  It  is  a  department  wherein  our  readers  exchange  views  on  various  circuits 
and  the  construction  and  operation  thereof.  Many  times  our  readers  disagree  on  technical  points,  and  it 
should  be  understood  that  RADIO  AGE  is  not  responsible  for  the  views  presented  herein  by  contributors, 
but  publishes  the  letters  and  drawings  merely  as  a  means  of  permitting  the  fans  to  know  what  the  other 
fellow  is  doing  and  thinking. 

A  LARGE  number  of  Wash- 
ington radio  fans  are  report- 

ing the  reception  of  HHK  at  Port 
au  Prince,  Haiti.  The  Depart- 

ment of  Commerce  states  this  is 

a  government  station  opened  re- 
cently, which  operates  on  361.2 

meters  and  power  1080  watts. 

THE  Army  radio  net,  which  in- 
cludes the  Alaskan  cable,  has 

become  a  very  speedy  service,  as 
the  delivery  of  two  recent  mes- 

sages will  attest:  A  radiogram 
from  Fort  Sam  Houston,  Texas, 
to  the  Washington  message  cen- 

ter was  delivered  in  forty-five 
minutes,  while  another  trans- 

mitted from  Anchorage,  Alaska, 
to  Seattle  via  cable,  was  relayed 
by  radio  through  San  Francisco, 
and  Fort  Leavenworth  to  Wash- 

ington in  one  hour  and  thirty-five 
minutes. 

FANS  who  tune  in  trans- 
oceanic stations,  or  try  to  do 

so,  will  be  glad  to  know  the 
power  of  those  transmitters 
seems  to  be  increasing  rapidly 
so  reception  over  here  should  be 
more  practicable.  Eighty-one 
foreign  stations  are  now  rated  at 
1000  watts  or  over,  and  twenty- 
two  of  them  are  of  1650  or  more 

watts.  The  highest  powered  sta- 
tion listed  is  Daventry  5XX, 

rated  at  16  KW.  It  is  still  on  its 
long  wave  of  1600  meters  but  will 
change  to  a  lower  wave  about  De- 

cember 1.  The  next  powerful 
stations  are  Vienna,  Austria,  with 
7000  watts  on  517.2  meters,  and 
the  Moscow  station  of  Russia  sup- 

posed to  be  using  about  the  same 
power  but  on  a  long  wave. 

AN  UNKNOWN  radio  broad- casting station  in  Mexico  is 
reported  to  be  denouncing 
President  Calles  almost  daily 

over  the  air,  much  to  the  dis- 
gust of  his  friends  and  follow- 
ers. So  far  it  has  escaped  iden- 

tification and  carries  on  its 

propaganda. 

JAPANESE  broadcasting  in- terests have  been  combined 

and  the  Tokyo,  Nogoya  and 
Osaka  stations  will  be  operated 
by  the  Japanese  Broadcasting 

Association.  Each  station,  how- 
ever, will  continue  to  present 

individual    programs. 

"I  didn't  know  Jones  was  a 

college  man,  did  you?" 
"Sure,  I  was  listening  in  with 

him  when  he  graduated." 

THOMAS  KILWIN,  2505  W. 
Dodier  St.,  St.  Louis,  Mo., 

using  a  home  made  three  tube 
set,  furnishes  a  list  of  distant 
reception  that  belies  the  recent 
chaos  which  has  been  observed 
in  the  ether  lanes. 

REPORTS  from  England state  that  British  broadcast 

listeners  are  urging  the  trans- 
mission of  still  pictures  by  ra- 

dio, so  that  they  may  "look  in" 
as  well  as  "listen  in"  on  im- 

portant events. 
A  station  in  London,  known 

as  2VT,  has  been  licensed  to 

project  radio  movies  on  200  me- 
ters under  the  system  invented 

by  John  L.  Baird,  but  so  far  no 
radio  prints  or  pictures  have 
been  offered  the  public.  Two 

systems  for  broadcasting  pic- 
tures are  said  to  be  in  operation 

abroad,  one  in  Vienna  and  an- 
other in  Germany.  Over  here, 

C.  F.  Jenkins  is  working  with 
the  Navy  in  the  broadcasting  of 
weather  maps,  but  no  pictures 
are  yet  available. 

ANEW  public  wireless  circuit between  Germany  and  Bra- 
zil has  been  opened,  according 

to  advices  to  the  Department  of 
Commerce.  The  German  trans- 

mitter is  in  Nauen  near  Berlin, 

and  the  Brazilian  receiving  sta- 
tion is  at  Rio  de  Janeiro,  but 

messages  are  accepted  for  any 

and  every  part  of  either  coun- 
try. Messages  cost  2.75  reichs- 

marks  per  word.  The  opening 
of  this  line  is  expected  to  aid 

materially  in  developing  Ger- 
man commercial  prestige  in 

South  America. 

AT  LEAST  two  broadcast- 
-iV  ing  stations,  which  have 
changed  their  wave  lengths 
from  their  assigned  channels, 
are  now  interfering  with  the 
weather  reports  broadcast  by 
NAA,  Arlington,  Va.,  on  434.5 
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meters  every  morning,  after- 
noon and  night.  The  Navy  De- 

partment points  out  the  trouble 
is  not  so  much  that  listeners 
ashore  are  deprived  of  this  of- 

ficial information,  but  the  inter- 
ference is  far  more  serious  at 

sea  where  many  small  craft  are 
not  equipped  except  with  ordi- 

nary broadcast  receivers.  Not 
having  regular  radio  operators 
who  read  code,  many  coast-wise 
vessels  such  as  tugs,  towing 
barges  and  pleasure  craft,  uti- 

lize the  radio-phone  broadcasts 
from  NAA  for  securing  weather 
and  time  reports,  as  well  as  for 
picking  up  news  and  entertain- 

ment. Cooperating  with  the 
Department  of  Commerce,  the 
Naval  Communication  Service 
is  making  an  effort  to  persuade 
the  broadcasters  operating  in 
the  neighborhood  of  435  meters 
to  arrange  their  program  so 
that  they  do  not  interfere  with 
the  weather  reports  transmitted 
by  Arlington  at  10:30  a.  m., 
3:15  p.  m.  and  10:05  p.  m. 

Biggest  Flashlight 

The  biggest  flashlight  in  the 
world  was  one  of  the  exhibits  at 
the  Sesquicentennial  Exposition, 
at  Philadelphia,  of  the  National 
Carbon  Company,  Incorporated, 

makers  of  "Eveready"  flashlights and  radio  batteries. 
This   huge   flashlight,    measur- 

ing six  and  a  half  feet  in  length 
and  two  and  a  half  feet  in  di- 

ameter, is  an  exact  working  re- 
production, on  a  gigantic  scale, 

of  one  of  the  popular  models  man- 
ufactured by  the  company.  It  is 

powered,  however,  from  the  elec- 
tric lighting  system  of  the  exposi- 
tion and  has  a  2,000-watt  lamp. 

Automatic  Control 

SINCE  the  advent  of  B  elimi- 
nators, trickle  chargers  and 

other  recent  accessories  to  radio 
sets  there  has  been  a  need  for  a 
simple  automatic  control.  This 
demand  has  been  met  by  the  issue 
of  the  Yaxley  automatic  power 
control  illustrated  above.  It  is 

designed  for  sets  using  B  elimi- 
nator and  trickle  charger.  The 

power  control  automatically  cuts 
out  the  trickle  charger,  cutting  in 
the  A  battery  and  B  eliminator 
when  the  filament  control  switch 
on  the  receiver  is  turned  on. 
When  the  switch  is  cut  off  the 
automatic  control  switches  back 

to  the  trickle  charger  after  hav- 
ing taken  off  the  A  battery  and  B 

eliminator. 

Resistance-Controlled  Regener- 
ation for  Short  Wave  Receivers 

By  EDWARD  T.  HOWELL 
(Radio  9C  VI) 

EMBRYONIC  hams  whose 
purses  are  limited,  as  well  as 

to  others  whose  space  is  limited, 

may  welcome  the  fact  that  oscil- 
lation of  the  detector  can  be  con- 

trolled by  a  simple  resistance  de- 
vice instead  of  by  the  more  expen- 
sive variable  condenser  used  in 

the  Weagant  and  other  types  of 
circuits. 

A  movable  tickler  of  course  will 
control  oscillation,  but  who  wants 
to  go  back  to  the  old  rotating 
tickler,  with  which  you  could  tune 
a  station  in  and  out  nearly  as  well 
as  with  the  tuning  condenser,  and 
which  caused  trouble  with  the 
shaft  and  pigtail  connections? 
Modern  plug-in  coils  also  practi- 

cally necessitate  a  different  fixed 
tickler  with  each  coil. 
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The  diagram  shows  the  lay-out 
of  the  new  method.  The  writer 
claims  no  priority  for  the  idea, 
but  merely  wishes  to  present  it  in 
a  workable  form. 

V  201A   tube. 
Ll  10  turns  No.  18  wire  spaced.  3 

in.  diam.  (for  UO  meter  band.) 
L2  3  turns  3  in.  diam.  1  in.  from  Ll. 

If  L2  is  wound  in  same  direction  as  Ll, 
the  plate  lead  comes  from  top  end  of 
L2.  (Just  the  opposite  from  that  shown 
in  figure.) 

Cl  25  mmf.  or  smaller.  (2  pennies 
about  XA  in.  apart.) 
C2  100  mmf.  variable. C3  100  mmf. 

Ch  2000  mmf. 
Rl  5  megohms. 
R2  50000  ohm  Radiohm. 

Advantages  of  this  type  of  con- 
trol are  that  the  fixed  by-pass 

condenser  of  rather  large  capa- 
city enables  a  small  tickler  to  be 

used ;  no  r.  f .  choke  is  needed ;  on 
turning  the  Radiohm  toward  max- 

imum resistance,  the  tube  goes 
into  oscillation  with  a  gentle 
"plop,"  fully  as  smoothly  as  with 
the  variable  by-pass  condenser 
control;  there  is  a  welcome  free- 

dom from  capacity  effects  which 
are  so  noticeable  with  rotating 
ticklers;  and  finally,  this  particu- 

lar device  seems  to  make  smooth 
contact  at  all  positions  of  the 
lever. 

The  construction  and  mounting 
of  the  coils  is  left  to  the  reader. 
In  the  receiver  under  discussion 
the  wire  was  simply  wound  on  a 
3  inch  cardboard  tube,  no  partic- 

ular effort  being  made  toward 
"low  loss"  construction.  4's  and 
5's  came  in  R5  and  R6  on  a  hot 
afternoon  in  August  with  only  a 
ten  foot  indoor  antenna  and  no 
ground  connection. 

♦Past  President  and  former  Chairman,  Tech- 
nical Committee.  Milwaukee  Amateurs'  Radio Chib. 
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New  York  and  London  Now  Linked 

by  the  Speediest  Cable  in  the  World 
THE  New  York  end  of  th

e 
fastest  cable  in  the  world 

was  laid  recently  at  Ham- 
mels,  Long  Island.  It  links  this 
country  with  England,  by  way 
of  Bay  Roberts,  Newfoundland. 
The  Newfoundland  end  was 
landed  August  22  and  the  entire 
task  occupied  just  three  months, 
for  the  cable  ship  Colonia  set 
out  from  Penzance,  England, 
early  in  June. 

This  is  the  nineteenth  trans- 
Atlantic  cable  and  the  eighth  to 
be  operated  across  the  Atlantic 
by  the  Western  Union.  The 
cost  of  laying  it  was  estimated 
at  $1,000  a  nautical  mile.  Its 
speed  is  2,500  letters  a  minute, 
eight  times  faster  than  the  or- 

dinary cable.  This  speed  is 
made  possible  by  the  fact  that 
the  copper  conductor  is  sheath- 

ed in  a  wrapping  of  permalloy, 
an  alloy  of  nickel  and  iron 
developed  in  the  Bell  Telephone 
Laboratories  for  the  Western 
Electric  Company  and  having-  a 
magnetic     permeability     many 

Uncoiling  the  sea-earth  section  of  the  new  permalloy  cable  off  Hammels  Beach, 
near  Rockaway.    The  cable  weighs  from  20  to  36  tons  per  mile  and  the  men  who 
handle  it  on  the  barge  must  show  considerable  dexterity  to  keep  it  from  get- 

ting out  of  hand 

times  that  of  any  other  known 
substance. 

In  contrast  to  the  landing  at 
Newfoundland,  when  150  fisher- 

Bringing  the  shore  end  of  the  cable  in  from  the  barge  by  floating  it  on  barrels 

men  hauled  in  the  shore  end 

through  a  heavy  surf  and  dur- 
ing a  driving  rain  storm,  the 

landing  of  the  New  York  end 
was  accomplished  under  perfect 
weather  conditions  —  brilliant 
sunlight  and  a  quiet  sea. 

A  barge  took  the  shore  end 
from  the  Colonia  off  Staten  Is- 

land and  brought  it  within 
about  half  a  mile  of  Hammels 
Beach.  A  large  crowd  was  on 
hand  to  watch  the  picturesque 
sight  of  the  heavy  cable,  about 
three  inches  in  diameter,  being 
floated  to  the  shore  on  barrels. 

A  rowboat  first  came  ashore 
with  stout  rope  to  which  the 
cable  was  attached  by  steel 
strands.  The  rope  was  wound 
on  a  winch  set  up  on  a  truck 
about  300  yards  up  the  beach. 
Then,  one  by  one,  the  barrels 
to  which  the  cable  was  lashed 
were  lowered  over  the  side  of 
the  barge.  The  winch  wound 
away  and  the  glistening  black 
cable  started  on  the  last  lap  of 
its  long  journey. 

Two  deckhands,  in  trying  to 
keep  the  bobbing  barrels  in  line, 
fell  out  of  their  dory  into  the 
surf,  but  the  water  was  shallow 

(Please  turn  to  page  57) 
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WITH URERS 

Power  Compact 

ABOVE  is  shown  Thordarson 
-  power  foundation  unit  for 

B-elimination  and  power  ampli- 
fication. It  contains  a  power  sup- 

ply transformer,  two  filter  choke 
coils,  a  center  tapped  filament 
supply,  and  two  buffer  condens- 

ers all  in  one  compound  filled 
case.  In  two  types;  R-171  for 
Raytheon  tube  BH  and  power 
amplifying  tube  UX  171,  and  type 
R-210  for  UX  216-B  rectifying 
tube  and  UX  210  power  amplify- 

ing tube. 
Manufactured  by  the  Thordar- 

son Electric  Manufacturing  Co., 
Chicago,  Illinois. 

Eby's  Vernier  Dial 

Above  is  the  new  shielded  vernier  dial 
made  by  Eby.  It  has  dual  range  for 
rotation,  and  a  hair  line  indicator.  It  is 
furnished    in    only    one    style    as    shown 

Walker  Promotes  New  Idea 

George  W.  Walker,  of  Vic- 
toreen  fame,  has  embarked  in 
the  manufacture  and  marketing 
of  an  entirely  new  line  of  radio 

products. 
The  new  line  will  consist  of 

individual  units  completely  as- 
sembled and  shielded,  for  use 

in  all  popular  circuits. 

Klosner  Socket 

Uniformly  tight  contact  on  both  the  old 
UV  and  the  new  UX  type  of  prongs  is 
claimed  for  the  latest  socket  issued  by 
the  Klosner  Radio  Corporation,  which 

may  be  used  either  on  sub-base  or  base- 
board construction.  Single  hole  mount- 

ing, eyelet  assembly  and  spring  grip 
terminal   lugs    are   noted    as   features. 

New  Radio  Company 

The  Electrophone  Corporation, 
Chicago,  manufacturers  of  Elec- 

trophone for  the  instruction  of 
the  deaf,  have  branched  into  the 
radio  manufacturing  business. 

Their  first  product  is  a  very 
compact,  six  tube,  single  dial  con- 

trol portable  receiver,  equipped 
with  speaker,  unit,  loop  aerial, 
tubes  and  batteries,  with  a  total 
weight  of  28 1/2  lbs.  This  product 
is  known  as  the  Hyatt  portable 
and  is  the  result  of  years  of  ex- 

perience by  Ralph  E.  Hyatt. 
E.  A.  Davenport,  formerly  As- 

sistant Sales  Manager  of  Jewett 
Radio  Corp.,  of  Pontiac,  Mich., 
has  been  engaged  as  Sales  Man- 

ager of  the  Radio  Division. 

Want  Trade^Show 

JOBBERS  of  Chicago  have 
united  to  put  on  a  radio  ex^ 

position  for  the  trade  during  the 
summer  of  1927. 

A  survey  made  among  thou- 
sands of  dealers  to  determine  the 

logical  time  for  this  trade  show 
disclosed  the  fact  the  dealer  did 
not  want  the  show  held  so  far  in 
advance  of  the  season  that  the 
manufacturers  would  have  time 

to  copy  the  popular  models  of 
competitors,  thus  after  the  dealer 
had  made  his  commitments  he 

would  be  forced  in  the  late  sum- 
mer to  take  on  these  additional 

models  thereby  creating  a  subse- 
quently larger  percentage  of 

dead  stock  of  the  less  popular 
cabinets.  The  majority  of  deal- 

ers prefer  a  show  early  enough 
to  permit  of  selection  and  delivery 
in  time  for  the  opening  of  the 

season  and  yet  late  enough  to  pre- 
vent any  radical  changes  being 

made  in  models  by  manufacturers 
after  dealers  have  made  their  sea- 

son's commitments. 

Amsco's  "Tom  Thumb"  rheostat  is  shown 
above.  Efficient  design  has  concentrated 
a  full  power  rheostat  into  an  inch  and  a 
quarter  diameter  extending  less  than  three 
quarters  of  an  inch  in  back  of  the  panel. 

Single  hole  mounting. 
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Use  Aurora  Borealis  For 
Line     Batteries 

THE  RECENT  mystery  at 
Westinghouse  Station  WBZ 

of  Springfield  and  WBZA  of 
Boston  which  enabled  the  engi- 

neers to  talk  by  telegraph  to 
each  other  without  battery  cur- 

rent being  supplied  to  the  line 
has  been  disclosed. 

The  two  stations  operated  in 
synchronism  maintain  a  direct 
line  connection  between  Boston 
and  Springfield  where  studios 
and  transmitters  are  located 
respectively.  This  line  carries 
three  different  circuits  as  three 
distinct  uses  are  made  of  this 
connection;  one  for  broadcast- 

ing, a  second  for  controlling  the 
stations'  assigned  frequency  and 
the  third  for  telegraph  inter- 
communication. 

The  telegraph  system  be- 
tween WBZ  and  WBZA  is  oper- 

ated by  means  of  simplexing  the 
line,  and  the  battery  current 
must  be  put  on  the  line  at  either 
or  both  stations  to  use  the  tele- 

graph. In  the  course  of  an  eve- 
ning's broadcast,  the  engineers 

at  both  stations  are  constantly 
in  communication  by  means  of 
the  telegraph. 

The  evening  of  the  mystery 
was  no  exception,  but  during 
the  early  part  of  the  broadcast 
the  telegraph  instruments  kept 
making  signals  which  the  oper- 

ators could  not  read.  The  tele- 
graph line  had  been  receiving 

the  necessary  current  for  main- 
taining communication  from  the 

Springfield  station  and  in  order 
to  trace  the  cause  of  the  strange 
signals,  Engineer  Wolfe  took 
the  Springfield  battery  off  the 
line.  The  meters  showed,  how- 

ever, that  the  line  was  still  re- 
ceiving current  and  he  signaled 

Engineer  Robinson  at  Boston 
and  asked  if  Boston  was  supply- 

ing current. 
Engineer  Robinson  replied  in 

the  negative  but  it  was  still 
found  that  the  telegraph  system 
could  be  operated  without  cur- 

rent being  supplied  at  either 
end  of  the  line.  At  that  time, 

approximately  nine  o'clock,  the 
Northern  Lights  were  at  their 
greatest  intensity  and  for  more 
than  one  hour  and  a  half  the 
operators  discovered  the  Aurora 

Borealis  was  supplying  sufficient 
current  to  operate  the  WBZ 
telegraph  system.  With  the  dis- 

appearance of  the  Aurora  Bore- 
alis about  10:30  p.  m.  the  oper- 

ators were  forced  to  put  back 
the  batteries  on  the  line  to  op- 

erate the  telegraph. 
Another  interesting  feature 

caused  by  the  Aurora  Borealis 
during  the  time  this  phenome- 

non of  nature  operated  the 
WBZ  telegraph  was  the  change 
in  the  direction  of  the  current 
which  occurred  every  few  min- 
utes. 

Radi-A  Unit 

Radio  Age  is  showing  above  a 
new  instrument  that  re- 

places both  "A"  battery  and 
charger.  It  permits  operation  of 
any  radio  receiving  set  directly 
from  110- volt  alternating  cur- 

rent circuit  of  50  or  60  cycles. 
Radi-"A"  draws  a  maximum  of 
about  75  watts  from  the  power 
line  and  furnishes  a  constant, 
smooth  6-volt  current  directly  to 
the  set  at  all  times,  regardless  of 
how  long  or  how  often  it  is  used. 
This  instrument  operates  without 
hum  or  distortion  and  maintains 
the  radio  receiver  at  peak  recep- 

tion at  all  times. 
Radi-"A"  is  unique  in  that  it 

is  not  a  battery  and  charger  com- 
bined in  a  single  unit  but  is,  to 

the  contrary,  a  complete  "A" power  unit  in  itself.  The  entire 
operating  mechanism  consists  of 
five  simple  units — transformer, 
Tungar  rectifying  bulb,  electro- 

lytic condenser,  choke  coil,  and 
automatic  switch.  These  parts 
are  contained  in  a  compact,  neat, 
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pressed  steel  cabinet  which  is  fin- 
ished in  sepia  diamond  crystal. 

The  instrument  requires  very 
little  attention  and  contains  but 

one  moving  part — the  automatic 
switch.  The  purpose  of  this 
switch  is  to  provide  automatic 
control  of  power  within  the  Radi- 
"A"  as  the  radio  set  switch  is 
turned  on  and  off.  This  auto- 

matic relay  has  a  movement  of 
only  about  Vs  inch  and  every  time 
it  operated,  it  breaks  only  a  max- 

imum current  of  7/10  of  an  am- 
pere and  it  has  double  contact 

points  of  silver  contact  metal  to 
prevent  sticking  and  corrosion. 

Unlike  most  other  devices  de- 
signed to  serve  the  same  purpose, 

Radi-"A"  does  not  require  a  sep- 
arate switch.  Its  automatic 

switch  is  controlled  by  the  switch 
of  the  radio  receiver  itself. 
When  the  set  switch  is  turned  on, 
Radi-"A"  is  automatically  placed 
in  active  operation  and  con- 

versely, when  the  set  switch  is 

turned  off,  Radi-"A"  is  likewise 
shut  off. 

A  further  convenience  in  con- 

nection with  Radi-"A"  is  the  "B" eliminator  plug  receptacle,  per- 

mitting connection  of  the  "B" 
eliminator  directly  to  Radi-"A" 
so  that  both  the  "B"  eliminator 
and  Radi-"A"  are  controlled  at 
the  same  time  by  means  of  the 
radio  receiver  switch. 
Radi-"A"  is  a  product  of 

Briggs  and  Stratton  Corporation, 
Milwaukee,  well  known  manufac- 

turers of  automotive  electrical 

equipment.  Radi-"A"  received 
its  initial  introduction  to  the  ra- 

dio public  at  the  Third  Annual 
Radio  World's  Fair  in  New  York 
in  September. 

It  was  also  shown  at  the  Chi- 
cago Radio  Show  where  it  met 

with  considerable  interest. 

Vernier  Dial 

WF.  LOUGHMAN,  INC., •  have  designed  a  vernier 
dial  without  the  use  of  a  cheap 
material  or  poor  workmanship  to 
cut  the  price. 

The  "White  Cross"  Dialier  is 
a  360  degree  dial  with  a  6-1  ra- 

tio. It  can  be  used  for  both  clock- 
wise and  counter-clockwise  rotat- 

ing shafts  since  it  is  calibrated 
for  360  degrees. 
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Art  of  Television  Not  Far  Off 
Soon  Will  Attach  Device  to 
Set,  to  See  Desired  Events 

By  ALBERT  W.  FRANKLIN* 

THE  radio  age  is  upon  us. 
The  electrical  age,  acknowl- 

edged by  authorities  to  be 
still  in  its  infancy,  has  been  sur- 

passed by  the  meteoric  progress 
of  the  art  of  radio.  This  prog- 

ress has  in  its  scope  the  perfec- 
tion of  one  most  important  inven- 
tion to  humanity — the  art  of  tele- 

vision. 
Like  the  development  of  the 

moving  pictures,  television  will 
follow  the  perfect  transmission 
of  photographs.  Just  when  can 
be  only  a  matter  of  time. 

At  present  there  are  several 
means  of  transmitting  photo- 

graphs from  one  point  to  another 
by  wire,  cable  or  radio.  The  vari- 

ous systems  of  themselves  offer 
no  solution  to  the  problem  of 
transmitting  moving  pictures. 
Nor  has  any  one  as  yet  proposed 
what  appears  to  be  a  commer- 

cially feasible  and  practical  solu- 

tion. "  From  a  logical  viewpoint 
just  what  is  the  seemingly  impos- 

sible barrier?  Let  us  consider 
the  systems. 

Caselli's  1856  Method 
OUTSTANDING  advantages 

of  the  Belin  system,  the 
Bartlane,  Hanson,  A.  T.  &  T., 
Leishman,  Korn,  R.  C.  A.  or  Jen- 

kins system  as  compared  to  one 
another,  are  evident  from  a  brief 
resume  of  their  characteristics. 

As  early  as  1856  Caselli  sent 
various  designs  by  telegraphy, 
using  for  the  transmitter  a  tin- 

foil-covered cylinder  on  which  the 
designs  were  drawn  in  insulating 
compound.  A  needle  acting  very 
much  like  the  stylus  of  a  phono- 

graph served  the  purpose  of  a 
contact  pin  traveling  spirally 

oyer  the  surface  of  the  revolv- 
ing cylinder.  Thus  the  cir- 

cuit was  made  and  broken  as  the 
lines  passed  under  the  contact 
pin,  while  at  the  receiving  end,  by 
an  electro-chemical  action,  a 
similar  cylinder  synchronized 
with  the  transmitter  reproduced 
the  designs  directly. 

♦Chief  Engineer,  Chas.  Freshman  Co.,  Inc. 

Discovery  of  the  effect  of  light 
on  the  electrical  resistance  of 
selenium  became  known  in  1873 
and  shortly  afterwards  various, 
schemes  to  substitute  selenium 

for  Caselli's  process  were  at- 
tempted. The  most  noteworthy 

were  those  of  Semlocq  and  Pero- 
sino  in  1878.  After  quite  a 
lengthy  interval  Korn  (in  1904) 

employing  Semlocq's  plan  with 
several  modifications,  succeeded 
in  transmitting  photographs  a 
few  hundred  miles.  The  method 
now  in  use  by  the  R.  A.  C.  is  to 
place  a  negative  of  the  photo  on  a 
glass  cylinder.  On  this  is  focused 
a  very  narrow  beam  of  light  used 
as  a  stylus.  By  reflecting  the 
varying  intensity  of  the  light 
passing  through  the  cylinder  the 
registry  is  effected  and  then  fol- 

lows an  amplifier  system  which 
then  allows  the  photo  to  be  repro- 

duced in  several  ways:  either  by 
a  tape  recorder  which  records 
the  photo  as  a  continuous  line  of 
dots  and  dashes;  by  means  of  a 
relay  which  operates  a  special 
pen  and  reproduces  a  pen  and  ink 
sketch,  or  by  means  of  photo- 

graphic reproduction,  a  light 
shutter  being  controlled  by  the 
current  variations  and  controlling 
the  light  from  a  lamp  focused  on 
a  sensitized  rotating  cylinder. 

Belin  Full  of  Originality 

WITH  such  a  system  success- ful photo  transmission  has 
been  accomplished  by  radio  trans- 

mission from  London  to  New 
York. 
The  first  photo  which  was 

transmitted  over  the  Atlantic 
was  sent  by  a  system  based  upon 
the  half-tone  method  of  screen- 

ing. The  photo  was  automatically 
divided  into  a  predetermined 
number  of  dots  per  square  inch. 
A  photo-electric  cell  then  deter- 

mined into  which  of  eighteen 
groups  a  dot  belonged,  each  group 
being  given  a  distinguishing  let- 

ter. By  means  of  special  relays, 
the  letter  was  automatically 
transmitted  and  at  the  receiving 

station,  the  letter  was  converted 
into  a  dot  and  placed  into  its 
proper  position  in  the  photo- 

graph. Even  though  the  photo 
was  converted  into  12,000 
squares,  much  of  its  detail  was 
lost.  A  more  nearly  perfect  sys- 

tem is  the  Leishman  process 
which  employs  a  similar  but  modi- 

fied principle  and  operates  on 
trans-Atlantic  cables. 

Perhaps  the  most  original 
scheme  is  that  developed  by  Belin. 
His  process  resolves  itself  upon 
the  fact  that  bichromated  gelatin 
becomes  insoluble  under  strong 
light — his  own  discovery.  Thus 
he  places  a  film  of  wet  gelatin 
under  a  negative  whereupon  the 
portions  of  the  film  swell  up 
more  or  less  in  proportion  to  the 
intensity  of  exposure.  This  forms 
a  sort  of  relief  map  of  the  neg- 

ative and  is  wound  on  a  cylinder 
over  which  a  stylus  traces  its 
path.  A  microphone  attached  to 
the  stylus  varies  the  resistance 
of  a  local  circuit  which  is  coupled 
to  a  transmitter.  At  the  receiv- 

ing station  an  oscillograph  has 
its  mirror  deflected,  altering  the 
projection  of  a  beam  of  light  fo- 

cused on  a  synchronized  rotating 
cylinder  having  a  sensitive  photo- 

graphic film  on  it. 
How  Jenkins  Does  It 

JENKINS'  method  of  analyzing is  based  on  aberration  by 
means  of  prismatic  rings.  These 
rings  are  of  glass,  the  edges 
ground  in  such  a  manner  that  a 
beam  of  light  passing  through  is 
given  an  oscillating  motion.  By 
means  of  two  such  rings  geared 
at  a  predetermined  ratio,  a  nega- 

tive is  explored  in  minute  strips, 
and  a  photo-electric  cell  employed 
to  convert  light  into  electrical 
values. 

The  Bartlane  system  is  a  cod- 
ing process  which  operates  by  a 

printing  telegraph.  Holes  are 
punched  into  a  tape  and  repro- 

duced at  the  receiving  end  by 
passing  the  type  in  front  of  a 
beam  of  light.     Synchronism  is 
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maintained  by  holes  punched  into 
the  tape  alongside  the  coding 
group. 

By  this  time  you  may  have  no- 
ticed that  there  are  two  distinct 

classes  into  which  we  can  place 
photo-transmission — the  purely 
physical  transmission,  such  as 
the  Bartlane,  Leishman  and  Korn 
systems,  and  the  purely  modu- 

lated electrical  or  radio  trans- 
mission, such  as  the  R.  C.  A., 

Jenkins,   Belin   and   A.   T.  &  T. 
Of  these  the  modulated  systems 

stand  the  better  change  of  devel- 
opment into  practical  television. 

It  is,  however,  very  doubtful  that 
any  one  system  will  not  be  radi- 

cally changed  so  this  may  be 
realized.  Near  perfection  has 
been  achieved  in  single  photo- 

graphic transmission.  The  aver- 
age time  it  requires  to  transmit 

a  good  picture  is  about  ten  min- 
utes. Since  all  the  systems  re- 

quire that  the  photo  be  analyzed 

into  minute  strips — about  1/100" 
wide,  this  precludes  the  possibil- 

ity of  resolving  the  same  proce- 
dure into  a  practical  solution. 

For  motion  pictures  we  need 
sixteen  pictures  per  second.  Our 
nearest  approach  to  television  is 
one  picture  every  ten  minutes,  un- 

less recent  claims  from  London 
of  ten  every  second  are  correct. 
There  is  such  a  wide  gap  that  all 
methods  proposed  up  until  the 
present  time  have  failed. 

However,  with  such  marvelous 
inventions  as  the  photo-electric 
cell,  the  Thalofide  cell  (one  con- 

verting the  light  energy  into  elec- 
trical energy,  the  other  acting  as 

a  varying  resistance  controlling 
the  current  in  the  circuit),  the 
Moore  lamp  capable  of  respond- 

ing to  very  high  frequencies  and 
which  may  play  an  important 
part  in  future  development  work, 
and  the  prismatic  rings  of  Jen- 

kins, we  may  expect  a  swifter  so- 
lution. 

The  present  day  receiver  is  so 
far  advanced  in  engineering  de- 

sign, that  it  will  not  be  obsolete 
for  many  years  to  come.  Thus, 
it  may  be  entirely  possible  to 

equip  the  set  with  a  "televisor," 
as  we  can  aptly  call  the  device, 
and  have  at  our  leisure  and  pleas- 

ure, not  only  all  the  latest  news 
and  best  entertainment,  but  also 
the  very  portrayal  of  the  events 
as  they  transpire ! 

THE    NEW    SHIELDED     HAMMARLUND    ROB 

Hi-Q* 

Build  this  New  Shielded 

Hammarlund-Roberts  Hi-Q*  Receiver 
T^Designed  by  Leading  Engineers'"? /•^Includes  Every  Modern  Feature  J 

^THE  New  Shielded  Hi-Q  Receiver  incor- 
porates every  modern  feature,  including 

Automatic  Variable  Coupling,  through  which 
the  same  control  operates  tuning  condenser 
and  primary  coil  simultaneously.  This  gives 
maximum  and  equal  amplification  over  the 
entire  tuning  range. 

You  know,  of  course,  that  the  point  just 
below  oscillation  is  the  point  of  greatest 
selectivity  and  efficiency.  Now,  through 
Automatic  Variable  Coupling,  the  Hammar- 

lund-Roberts Board  of  Engineers  have  secured 
this  maximum  effectiveness — not  on  just  a 
small  section  of  the  wave  band,  but  over 
the  entire  range!  This  advanced  idea  gives 

a  degree  of  selectivity  and  undistorted  tone- 
quality   which   is   totally   new   in   radio. 

Parts  for  the  Hi-Q  have  been  selected  not 
only  for  their  individual  quality,  but  because 
of  their  perfect  synchronization.  In  high 
detection  frequency,  in  high  power  output, 
in  clarity  of  tone — in  every  department  of 
reception,  its  5  tubes  equal  the  8  of  most 
factory-made  receivers  costing  upwards  of 

$150.00. 

Get  This  Book 
This  wonderful  book 

engineers  who  built 
the  Hi-Q  Receiver 
contains  the  simplest 

put  into  print.  Get 
a  copy  to-day  and learn    how    to   have 

The   Foundation    Unit 

Consists  of  drilled 
and  engraved  Micarta 

panel  and  sub-panel 
and   all   necessary  ele- 

$1()50 

very  low  cost. 

25c 

Mfg.    Co. Carter  Radio  Co. 
Durham  Resistors 
Eby   Mfg.   Co. 
Hammarlund     Mfg. Company 

Martin-Copeland     Co. 
Radiall    Company 
Samson    Electric    Co 
Sangamo  Electric  Co. 
Westinghouse   Micarta 

C  .Hammarlund  ^ l  ROBERTS  J 

v   HiQ   ' 
Hammarlund — Roberts,  1182-D  Broadway,  New  York  City 

RADIO  AGE  SUBSCRIPTION  BLANK 

$2.50  A  YEAR 
Radio  Age,  Inc. 

500  North  Dearborn  Street Chicago 

Gentlemen:    Please  enter  my  subscription  for  RADIO  AGE,  the  Magazine  of  the 

Hour,  for  one  year,  beginning  with  the     issue,  for  which  I  enclose  $2.50. 

Street  Address   .. 

State     . 
Send  cash,  money  order  er  draft. (12-26) 

Please  Mention  Radio  Age  When   Writing  To  Advertiser*. 
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■DESULTS 

authorities. 
A  slight  turn  obtains  correct  tube  oscillation  on  all  tuned 
radio  frequency  circuits.  Neutrodyne,  Roberts  two  tube, 
Browning-Drake,  McMurdo  Silver's  Knockout,  etc.capa- 
city  range  1.8  to  20  micro-micro  farads.  Price  $1.00 

Model  "G" With  grid  clips  obtains  the  proper  grid 
capacity  on   Cockaday  circuits,   filter 
and  intermediate  frequency  tuning  in 
heterodyne  and  positive  grid  bias  in  all 

Capacity  range:  Model  G-l  .00002  to 
.0001  MFD.     Model  G-5  ,0001  to  0005 
MFD.    Model  G-10 .0003  to  .001  MFD 

Price  $1.50 
X-L  Push  Po.t 

Push  it  down  with  your  thumb,  in 
wire,  remove  pressure  and  wire  is  firmly 
held.     Releases  instantly.     Price  15c. 
Also  furnished  seven  to  a  strip.    Nicely  marked  in  w 
with  seven  standard  markings.     Price  $1.50. 

Information  on  Request 
X-L.  RADIO  LABORATORIES 

2424  N.  Lincoln  Ave.  Chicago, 

Centralab  Radiohms.  Modulators,  Potentiometers 
or  Rheostats  are  standard  on  69  leading  radio 
sets.  Ask  your  dealer,  or  write  for  descriptive 
literature. 

CENTRAL    RADIO    LABORATORIES, 
24  Keefe  Ave.,  Milwaukee,   Wis. 

Gen SqS 

Blue  Prints 
PDITIT  Write  for  a  complete  description 
r  I\L,Ei  0f  the  Peer  of  all  receivers — the 
World's  Record  Super  8,  9  and  10  the  wonder 
receivers  that  hold  4  fully  verified  World's 
Records  for  distance.  The  World's  Record 
Super  is  one  of  the  few  receivers  to  bring  Lon- 

don into'  Chicago  during  the  last  two  Inter- national Contests.  Thousands  of  testimonials 

hail  the  World's  Record  Super  8,  9  and  10  as the  marvels  of  Radio.  Write  for  free  list  of 
records  and  testimonials  todayl 

Easy  to  Build 
5fou  caii  build  an  exact  duplicate  of  the  original 
World's  Record  Super  models  by  following  our Blue  Prints.  Building  instructions  complete  in 
every  detail  with  each  set  of  Blue  Prints  make 
it  easy  for  anyone  to  build  this  remarkable  re- 

ceiver with  perfect  success.  Complete  Building 
instructions  and  Blue  Prints  $5.00.  Remit 
with  order  or  we  will  send  C.  O.  D. 

Mail  the  Coupon 
Today! 

M-S  SYNDICATE 
Box  2131,  Cleveland,  Ohio 

M-S   SYNDICATE, 
Box  2131,   Cleveland,   Ohio 
□  Please  send  me  free  literature  and  verifica- 

tions of  the  records  made  by  the  World's 
Record  Supers. 

□  Am  enclosing  $5  for  Blue  Prints,  etc. 
□  Send  me  Blue  Prints,  etc.,  C.  O.  D. 

NAME   

ADDRESS.. 

Design  and  Manufacture  of 
Resistor  Units 

(Continued  from  page   20) 

Second,  it  is  comparatively  easier 
to  put  a  protecting  layer  over  the 
conducting  filament.  Third,  it  is 
easier  to  make  measurements  of 

the  conductivity  of  the  coated  fi- 
bre as  the  fibre  is  fed  out  of  the 

coating  machine.  The  case  of 
measurement  obtained  in  the  case 
of  the  fibre  insures  a  uniform 

product. After  the  conducting  coating 
has  left  the  furnace  it  is  next 
coated  with  durable  protective 
film  of  insulating  varnish  which 
is  then  thoroughly  dried  by  the 
application  of  heat.  This  impen- 

etrable coating  completely  -pro- 
tects the  conducting  filament 

against  atmospheric  changes. 
As  the  coated  glass  filament 

passed  through  the  various  stages 
of  manufacture,  its  resistance  per 
unit  length  is  continuously  tested. 
Literally,  there  is  no  inch  of  this 
fibre  which  has  not  been  meas- 

ured for  resistance. 
After  the  wire  has  passed 

through  the  measuring  devices  it 
is  cut  automatically  in  two  foot 
lengths.  It  is  then  kept  in  sealed 
tubes  until  it  is  required  for  as- 

sembling the  complete  unit.  Fin- 
ally the  wire  is  cut  into  lengths 

approximately  13,4"  long  and 
mounted  in  a  glass  tube  with  brass 
caps  at  two  ends. 

A  new  form  of  power  resistor 
has  recently  been  developed  by 
the  engineers  of  the  company.  In 
this  type  of  unit  the  filament  is 
wound  into  the  form  of  a  helix, 
the  diameter  of  this  helix  being 
exactly  the  outside  diameter  of 
the  enclosing  tube.  The  two  ends 
of  the  helix  are  embedded  in  an 
alloy  within  the  caps.  The  helix 
permits  the  use  of  a  very  long 
heavily  coated  fibre  in  a  very 
small  space.  With  this  device  it 
is  possible  to  dissipate  from  two 
to  five  watts  depending  upon  the 
size  of  the  unit  with  less  than  ten 
per  cent  variation  in  the  resist- 

ance of  the  unit. 
The  alloy  in  which  the  filament 

is  embedded  in  the  caps,  is  the 
result  of  innumerable  experi- 

ments. Its  properties  are  such 
that  it  makes  perfect  electrical 
contact  with  the  filament.  The 
cap  grips  the  contacting  filament 
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so  tightly  that  it  is  impossible  to 
pull  the  filament  out  without  shat- 

tering it.  It  is  almost  as  if  the 
cap,  filament  and  alloy  were  made 
of  one  piece. 

After  the  resistors  are  as- 
sembled they  are  again  tested. 

The  resistance  units  are  normally 
made  within  a  five  per  cent  var- 

iation. On  special  orders  it  is 
quite  possible  to  make  them  with- 

in two  and  one  half  per  cent. 
All  the  meters  used  in  the  man- 

ufacture and  assembly  tests  are 
constantly  checked  against  labor- 

atory standards.  Production  lots 
of  samples  are  also  tested  periodi- 

cally in  a  three  stage  amplifier  to 
make  certain  they  are  noiseless. 

POLK'S  REFERENCE  BOOK 
FOR   DIRECT  MAIL  ADVERTISERS 
Shows  how  to  Increase  your  business  by 

the  use  of  Direct  Mall  Advertising.  60  pages 
full  of  vital  business  facts  and  figures.  Who, 
where  and  how  many  prospects  you  have. 
Over  8,000  lines  of  business  covered. 

Write  for  your  FREE  copy. 

R.  L.  POLK  &  CO.,  Detroit,  Mich. 
599  POLK    DIRECTORY    BUILDING 

Branches   In   principal  cities  of  U.   S. 

To  the  Man  with  an  Idea 
I  offer  a  comprehensive,  experi- 

enced efficient  service  for  his 
prompt,  legal  protection  and  the 
development  of  his  proposition. 

Send  sketch  of  model  and  de- 
scription, for  advice  as  to  cost, 

search  through  prior  United  States 
patents,  etc.  Preliminary  advice 
gladly    furnished    without    charge. 
My  experience  and  familiarity 

with  various  arts  frequently  en- 
able me  to  accurately  advise  cli- 
ents as  to  probable  patentability 

before  they  go  to  any  expense. 

Booklet  of  valuable  information  and 
form  for  properly  disclosing  your 
idea  free  on  request.     Write  today. 

RICHARD  B.  OWEN,  Patent  Lawyer 

81  Owen  Bldg.,  Washington,  D.  C. 
41-M  Park  Row,  N.  Y.  City 

Please  Mention  Radio  Age  When   Writing  To  Advertieers. 



Many  Are  Being  Fooled  in  Radio 
By  Believing  Service  Unnecessary 

ANY  radio,  no  matter  what  its  price  may 
L  be,  nor  who  makes  it,  will  only  be  as 

satisfactory  as  the  trained  service  behind  it. 

most     lmportant- 

In  buying  a  radio  there 
important  things  to  conside 
APPEARANCE- 
TONE— 
VOLUME- 
DISTANCE— 
EASE  OF  TUNING— 
and    last     but     far    the 
SERVICE. 

Tone  and  Volume  can  very  easily  be  de- 
termined by  listening.  The  only  real  way  to 

prove  distance  and  ease  of  tuning  is  by  oper- 
ating the  instrument  yourself,  but  the  quality 

of  service  must  be  determined  only  by  careful 
investigation. 

Far  too  often  it  seems  customary  to  claim 
that  radio  service  is  unnecessary.  For  four 
years  this  company  has  been  building  a  fac- 

tory trained  service  organization  until  today 
it  consists  of  4364  men  who  know  Ozarka 
instruments  in  every  detail.  These  men  have 
been  trained  directly  under  Ozarka  Engineers, 
the  men  who  originated  and  developed 
Ozarka  Instruments. 

You'll  find  it  well  worth  your  time  to  in- vestigate this  organization  before  you  decide 
on  your  radio.  A  trained  Ozarka  service  man 
is  near  you — why  not  discuss  this  matter 
with  him? 

When  anyone  tells  you  that  radio  service  is 
not  necessary,  think  it  over,  your  own  good 
sense  will  tell  you  differently.  You  have  a 
right  to  receive  from  your  radio  consistent 
operation,  night  after  night  and  year  after 
year — the  right  service  by  a  service  man  who 
knows  how,  will  guarantee  you  that  lasting 
satisfaction  you  are  entitled  to. 

The  claim  that  service  will  not  be  necessary 
is  the  poorest  type  of  salesmanship — it  only 
leads  to  dissatisfaction  later — far  too  often  it 
is  used  to  cover  up  the  fact  that  the  seller  is 
not  in  a  position  to  deliver  service. 

In  the  past,  the  selling  of  radio  instruments 
has  depended  largely  on  having  stock  on  hand 
to  deliver — in  the  rush  to  buy  very  few  paid 
any  attention  to  what  service  could  be  de- 

livered in  case  any  little  trouble  came  up. 

Today,  service  in  radio  is  not  only  being 
recognized  and  demanded  but  people  who 
know,  go  even  farther  and  demand — service 
by  factory  trained  men. 

You  would  never  consider  letting  any  all 
round  mechanic  repair  your  car — then  treat 
your  radio  in  exactly  the  same  manner. 
Demand  not  only  service  but  the  service  of 
men  who  know — the  day  of  the  radio  wizard 
who  knows  all  radio  instruments  is  gone — the 
factory  trained  service  man  has  taken  his 

place. 

<!l1  1950F-  O-  B.  Chicago.    Ozarka  Senior iplJ*'   STubeModel  complete  withLoud 

Speaker  and  all  accessories. 
Also  built  in  a  7  Tube  Model 

<Jl1  f>0  F-  O-  B-  Chicago.  Ozarka  Junior  5 JplUVJ  Tube  Model  complete  with  built-in 

speaker  and  all  accessories. 

$215 

F.  O.  B.  Chicago.     Ozarka  Console 
5  Tube  Model,  solid  walnut  cabinet, 

plete  with  all  accessories. 
Also  built  in  a  7  Tube  Model 

I   IN    C  O    FR 

120  W.  Austin  Avenue  B 

AT  El  D 

CHICAGO,  ILL. 

We  have  a  few  Openings 
for  the  Right  Men 

WHILE  there  are  today  4364  Ozarka representatives,  some  territory  is  still 
open.  We  want  men  who  believe  in 

the  future  of  radio — men  who  are  tired  of 
working  for  some  one  else — men  who  would 
like  to  add  to  their  present  income  by  de- 

voting their  evenings  to  Ozarka. 
At  the  start  you  can  keep  your  present  position. 

Later  on,  after  you  have  proven  what  you  can  do, 
then  you  will  give  us  all  your  time  because  it  will 
pay  far  more  than  your  present  position. 

The  man  we  want  may  not  have  much  money 
but  he  is  not  broke.  He  has  lived  in  his  community 
for  some  time — he  has  a  reputation  that  his  word  is 
good.  He  may  not  have  made  any  startling  success 

but  he  has  never  "put  over  something"  just  to 
make  money.  He  may  know  nothing  about  radio  or 
salesmanship  but  he  will  he  successful  if  he  is  willing 
to  study  what  we  are  willing  to  teach  him,  with- 

out cost. 

The  field  in  radio  is  wide  open  for  the  trained 
man.  The  success  of  the  4364  Ozarka  representatives 
proves  what  men  can  do.  If  you  are  interested,  ask 
for  a  copy  of  the  Ozarka  Plan,  a  100  page  book 
which  tells  a  true  story  of  how  big  money  and  a 
permanent  business  can  be  built  in  radio.  It  is  a 
story  of  life;  of  why  some  men  fail  while  others 
succeed.  This  book  has  shown  many  men  how  to 
start  making  extra  money  immediately  and  within 
a  very  short  time  establish  a  business  of  their  own, 

Please  Mention   Radio  Age  When   Writing  To  Advertisers. 
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Contenders; 

The 
Standard 

of 

Comparison" 
THE  Sixth  Christmas  of  the  Cardwell 

Condenser,  the  basic  design  of  which 
has  never  been  radically  changed,  finds 
its  popularity  undimmed. 

The  Type  "C"  has  the  Ideal  Tuning 
Curve,  starting  at  straight  frequency 
and  increasing  to  straight  wave  length. 

The  Taper  Plate  Type  "E"  is  midway 
between  straight  frequency  and  wave 
length. 

Write  for  our  36  page  booklet 

mitn  B.  Carbtoell  iilfg.  Corp. 
81  Prospect  St.,  Brooklyn,  New  York 

Fixed 

Crystals 

Finest  arid  Most 
Dependable  Made 

Erla  crystals  still  reign  supreme  for 
use  in  any  circuit  employing  a  crystal 
detector.  Super-sensitive,  permanently 
adjusted,  assuring  full  volume  at  all 
times.    Ideal  for  reflex  sets. 

Buy  this  better  crystal  at  your  dealer. 
If  he  cannot  supply  you,  we  will  send 
it  prepaid  to  any  city  in  the  United 
States  for  only  $1.00. 

ELECTRICAL    RESEARCH 
LABORATORIES 

2500  Cottage  Grove  Ave., Chicago,  HI. 

Get  your  copy  of  the 
1926  Annual 

Operates  Phonographs  Elec- trically 

Richer  and  smoother  tone  is 
claimed  for  the  device  illustrated 
above  which  replaces  the  regular 
tone  arm  and  horn  on  a  phono- 

graph and  which  operates  the  old 
style  phonograph  electrically. 
Amplification  is  secured  either 
through  the  horn  itself  or  for 
greater  volume  with  the  aid  of  a 
good  power  amplifier  stage. 

On  Air  Again 

STATIONS  WIOD  and  WMBF 
of  Miami  are  again  on  the 

air  with  their  regular  programs. 
In  fact  WMBF  began  broadcast- 

ing the  Saturday  following  the 
recent  storm,  with  an  impro- 

vised aerial  and  was  soon  re- 
ported as  heard  in  Portland,  Me. 

WIOD  was  also  early  in  its  re- 
turn to  the  air. 

Chief  Operator 

Walter  R.  Lindsay,  recently  appointed 
Chief    Operator    of    Station    WMAQ    at 
Chicago,  who  is    an   old   time    sea-going "op". 

Please  Mention   Radio   Age   When   Writinp   To   Advertiser*, 
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Death  Ray  Tube  Turns 
Gases  Into  Solids 

(Continued  from  -page  12) 

rays  or  electrons.  The  penetra- 
tion of  the  rays  deponds  not  only 

upon  the  voltage  but  upon  the 
density  of  the  substance  they 
strike,  so  that  with  most  solid 
substances  the  penetration  is 
slight,  and  with  dense  metals  al- 

most negligible. 

Startling  Experiments 

ONE  of  the  most  startling  ex- periments performed  with  the 
new  tube  has  been  the  produc- 

tion of  a  yellow  compound  when 
the  rays  are  passed  through 
acetylene  gas.  This  compound, 
similar  to  that  produced  in  very 
small  amounts  by  radium  treat- 

ment of  the  colorless  gas,  cah  be 

produced  in  relatively  large  quan- 
tities with  the  cathode  ray  tube 

either  as  a  light,  fluffy  powder  or 
as  a  varnish-like  film  on  sub- 

stances within  the  gas  chamber, 
depending  upon  the  electrical 
conditions.  The  compound  has 
been  found  to  be  insoluble  in  all 
the  many  chemicals  so  far  tried. 
It  seems,  therefore,  that  a  use 
may  be  found  for  it  as  a  protec- 

tive coating  for  metals,  to  which 
it  adheres  tightly.  Other  sub- 

stances, such  as  castor  oil,  can 
also  be  solidified  by  exposure  to 
the  rays. 

In  ascertaining  the  effect  of 
the  rays  on  living  tissues,  small 
circular  areas  of  the  ear  of  a  gray 
rabbit  were  subjected  to  short 
exposures  to  the  rays.  Exposure 
of  a  tenth  of  a  second  caused 
a  temporary  loss  of  hair  over  that 
area.  When  the  exposure  on  an- 

other area  was  increased  to  one 
second  a  scab  was  formed.  When 
this  fell  away  it  took  the  hair 
with  it,  and  weeks  later  the  area 
became  covered  with  a  profuse 

growth  of  longer,  snow-white 
hair.  Exposure  for  a  minute  re- 

sulted in  the  formation  of  a  scab 
on  each  side  of  the  ear.  A  hole 
was  left  in  the  ear  when  the  scabs 

fell  away,  and  the  edge  later  be- 
came fringed  with  white  hair. 

In  other  experiments,  bacteria 
and  flies  were  killed  almost  in- 

stantly by  the  rays. 

A  crystal  of  calcite,  a  colorless 
and  transparent  mineral,  glows 

with  a  bright  orange  light  if  sub- 
( Please  turn  to  page  52) 
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AUMOnef 
THORDARSON 

COMPACT 
TYPE  R-171 

Contains  a  power  supply  transformer 
for  Raytheon  BH  rectifier,  2  filter 
chokes,  2  buffer  condensers,  and  a 
filament  supply  for  UX  171  power 
amplifying  tube. 

$15.00 

TYPE  R-210 
Contains  a  power  supply  transformer 
for  UX  216-B  rectifier,  2  filter 
chokes,  and  a  filament  supply  of  7H 
volts  for  UX  210  power  amplifying 
tube. 

$20.00 

The  Complete  Foundation  Unit 
for  power  amplification  and  B  supply 

Simplified  Assembly.  The  Power  Compact  con- 
tains within  itself  the  greater  part  of  the  complete  B 

supply  unit.  With  the  Type  R-171,  only  14  leads 
complete  the  Raytheon  assembly.  All  terminals  are 
carefully  located  for  the  greatest  ease  of  assembly 

Compactness.  The  only  additional  apparatus  re- 
quired to  build  the  B  supply  are  the  condenser  block 

(Raytheon  type),  a  Raytheon  tube  BH,  and  the  resist- 
ance units.  The  complete  eliminator  occupies  a  space 

of  but  6  in.  x  9  in.  without  crowding. 
High  Efficiency.  The  power  supply  of  either  Power 

Compact  furnishes  the  proper  current  for  maximum 
efficiency  of  the  rectifiers  used;  the  chokes  are  of  suffi- 

cient capacity  to  carry  the  maximum  output.  Conserv- 
atively rated,  will  not  heat  up  in  continuous  service. 

High  Voltage  Output.  The  R-171  Power  Compact 
assembly  will  deliver  a  maximum  plate  voltage  output 
of  300  volts  at  30  milliamperes,  or  275  volts  at  40 
milliamperes. 

The  R-210  type  assembly  will  deliver  400  volts  to 
the  plate  of  the  power  tube,  and  in  addition,  will  sup- 

ply a  constant  90  volts  to  the  receiver  at  any  current 
drain  up  to  40  milliamperes. 

Silent  in  Operation.  There  is  no  traceable  hum, 
either  mechanical  in  the  compact  itself,  or  electrical 
through  the  loudspeaker. 
Complete  Supply  for  Power  Amplification.  The 

Power  Compact  not  only  supplies  B  voltage,  but  also 
provides  for  the  filament  current  and  grid  bias  of  the 
stage  of  power  amplifiration.  Makes  it  possible  to  use 
power  amplification  even  on  sets  designed  for  dry  bat- 

tery operation. 
Electrically  Centered  Filament  Supply.  The 

power  tube  filament  supply  is  tapped  at  the  exact  elec- 
trical center  for  grid  return.  The  center  tap  is  taken 

from  the  common  lead  of  two  perfecdy  balanced  wind- 
ings—  completely  obliterating  the  A. Chum.  (An  ex- 

clusive Thordarson  feature.) 

Write  for  instruction  booklets  SD-49  and  SD-50. 
If  your  dealer  cannot  supply,  order  direct  from  the  factory. 

THORDARSON  ELECTRIC  MANUFACTURING  CO. 
'Transformer  Specialists  Since  1895 

WORLDS  OLDEST  AND  LARGEST  EXCLUSIVE  TRANSFORMER  MAKERS 

Cnuron  and  Kingsbury  Streets     —  Chicago,  III.  USA, 
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Types  of  Rectifier  Tubes  Discussed 
IN  THE  past  year,  the  B  Bat- tery eliminator  has  become 

a  fact  rather  than  a  passing 
fancy.  More  and  more  radio  set 
owners  are  acknowledging  the 
fact  that  a  good  eliminator  is 
better  than  the  longest  lived  B 
batteries.  The  power  is  always 
there  and  beyond  the  cost  of 
running  it  from  the  house  cur- 

rent, there  is  no  appreciable  up- 
keep. 

A  word  at  this  time  on  the 
subject  of  rectifier  tubes  may  be 
of  interest  to  the  man  who  has 
an  eliminator  or  to  the  fan  who 
intends  to  build  one. 

There  are  two  distinct  types 
of  rectifier  tubes — the  filament 
and  the  non-filament  gaseous 
tube.  I  shall  discuss  the  fila- 

ment type  first. 
The  filament  type  tube  may 

be  divided  into  two  classes — 
half -wave  and  full-wave.  There 
is  only  one  full-wave,  filament 
type  tube  at  present  on  the  mar- 

ket. This  is  the  Rectron  UX213. 
The  characteristics  of  this  tube 
are  listed  below.  The  tube  con- 

tains two  separate  plates  and 
two  filaments  which  are  con- 

nected in  parallel. 
Here  are  the  operating  char- 

acteristics : 

Filament  voltage — 5  volts 

Radio  Corporation's  216-B Rectifier 

By  FRANK  L.  EICHNER 

Filament  current — 2  amperes. 
Maximum  plate  voltage  (A. 

C.) — 220  volts  per  anode. 
The  capacity  of  this  tube  is 

65  milliamperes  the  voltage 
dropping  with  the  load  at  the 
output. 

The  half-wave  rectifier  tubes 
are  more  numerous.  There  is 

the  Rectron  UX  216-B,  the  Mag- 
natron    "Rex,"    the    Perryman 

Rectifier  and  many  others.  I 
have  only  tried  the  tubes 
named,  however,  and  I  shall 
confine  myself  to  a  brief  de- 

scription of  them. 
The  Rectron  UX216-B  is 

lighted  from  a  7.5  volt  source  and 
draws  1.25  amperes.  The  maxi- 

mum A  C  voltage  which  Can  be 
applied  to  the  plate  is  550  volts. 
It  will  pass  65  milliamperes  and 
when  more  than  this  is  re- 

quired, two  of  these  can  be  con- 
nected for  full-wave  rectifica- 

tion. An  A.  B.  C.  power  unit 
for  199  type  tubes  can  be  made 
with  two  of  these  tubes  if  the 
filaments  of  the  199  tubes  are 
connected  in  series. 

The  Magnatron  "Rex"  has some  of  the  characteristics  of 
the  216-B  with  the  exception  of 
the  plate  voltage.  The  maxi- 

mum voltage  used  by  the  author 
was  300  volts. 

The  Perryman  tube  draws 
1.125  amperes  at  5  volts  and 
will  pass  about  40  milliamperes. 

300  volts  was  also  used  on  this 

tube.  The  "Rex"  tube  will  pass 
about  50  milliamperes.  These 
tubes  can  also  be  used  for  an 
A.  B.  C.  power  unit  as  explained 
above. 
Now  for  the  gaseous  tubes. 

The  oldest  gas  filled  tube  on  the 
market  is  the  "S"  tube.  This 
tube  has  no  filament,  and  is  a 
half-wave  rectifier.  It  will  pass 
50  milliamperes  and  can  be  used 
at  high  voltages. 
Newer  and  with  more  sim- 

plicity of  construction  are  the 
Raytheon  tubes,  types  B  and 
BH. 

The  type  B  tubes  have  a 
maximum  plate  voltage  of  250 
volts  per  anode.  Both  tubes, 

by  the  way,  are  full-wave 
rectifiers.  The  type  B  has  a 
maximum  current  of  60  milliam- 

peres. The  type  BH  will  take 
350  volts  per  anode  and  will 
pass  85  milliamperes.  Ere  this 
time,  most  radio  magazines  will 
have  published  full  specifica- 

tions for  an  A.  B.  C.  power  unit, 
using  this  tube. 

A  word  on  the  operating  prin- 
ciple of  these  tubes.  They  op- 
erate on  the  "short  path  prin- 
ciple" whereby  a  rarified  gas 

acts  as  an  insulator  between 
surfaces  which  are  close  to- 

gether. If  the  space  between 
the  anode  and  cathode  is  short 

Perryman's  2-16B  Rectifier is  shown  above 
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enough  and  a  suitable  gas 
is  used  at  a  very  low  pressure, 
an  electron  will  pass  between 
these  points  without  danger  of 
encountering  molecules  of  gas 
and  of  ionization  by  collision. 
Therefore,  the  helium  gas  which 
is  used  is  made  to  act  as  a  per- 

fect insulator  at  low  pressures. 
The  filament  type  tubes  are 

eminently  satisfactory  as  recti- 
fiers, but  the  fact  that  large  fila- 

ments and  plates  are  necessary 
create  what  is  know  as  "back 
current"  and  this  increases  the 
load  on  the  filter  circuit,  making 
the  filtering  out  of  the  A.  C. 
hum  almost  an  impossibility. 

The  relatively  small  surfaces 
in  the  Raytheon  tubes  reduce 

the  "back  current"  to  a  neglig- 
able  quantity,  thus  giving  in- 

creasing ease  in  eliminating  the 
A.  C.  hum. 

I  hope  that  the  foregoing 
data  may  answer  the  needs  of 
those  fans  who  are  about  to 
build  or  to  buy  an  eliminator. 
Most  units  using  Raytheon  tubes 
are  sold  with  the  tubes  as  a 
part,  but  in  the  filament  type 
rectifiers  the  builder  or  buyer  is 
generally  left  to  his  own  de- 
vices. 

New  Type  Reproducer 

■    11                fm-       -mmttti  1 

■  I  I  piHHj           1 

E-^l 

OVED 
FORTY  Thousand  Tests  on  different  sets  have  proved  the 

satisfactory  performance  of  the  good  Ferbend"B"  Elim- 
inator. 40,000  Ferbend  "B"  Eliminators  are  now  in  use. This  wonderful  instrument  is  in  its  second  successful  year 

of  usefulness.  Until  you  have  used  a  Ferbend  "B"  Elim- inator you  have  not  known  the  ultimate  in  radio  enjoyment. 
The  satisfaction  of  Ferbend  owners  is  proved  again  and  again— every 
day  of  every  month  —  by  the  steady  flow  of  hundreds  of  unsolicited 
testimonial  letters  from  users  of  this  very  fine  instrument   The  few 
reproduced  here  are  merely  examples  of  what  every  mail  brings  from  all  sections 
of  America.  This  flow  of  testimonials  proves  beyond  a  doubt  the  splendid  perform- 

ance, reliability,  convenience  and  long-lasting  qualities  of  the  Ferbend  "B"  Elimi- 
nator. "No  Hum"— "More  Volume"— "Less  Static"— "More  Clarity"— "Complete 

Satisfaction."  These  reports  from  users  are  repeated  again  and  again  all  through 
the  testimonials.  They  prove  the  Ferbend  "B"  Eliminator  is  "over  the  top"  to  stay. 

USERS  ARE  ENTHUSIASTIC 
Fort  Riley,  Kans 

%^ 
Betting  wooderful  i  ._ 
a  tor  and  good  reports  f 

Floyd  M.  Farwell, 
WIRE  CHIEF,  SiK.  Det. 

Ambrldjre,  Pennsylvania 
ire  more  than  delighted  with  your  Elim- 
>r.  Have  had  it  since  February  and  have 
splendid  results. 

PeUluma,  Calif. I  am  highly  pleased  with  your  Eliminator.  It 
will  out-perform  any  "B"  Eliminator  on  the market  today.  I  have  demonstrated  It  to 
friends  owning  Eliminators  costing  $50  to 
$75  and  they  all  agree  with  me. 

Ralph  J.  Rorden. 

I  am  more   than  pleased    with    your  "B" icbt  about  It ng  better  than  any  wet  battery  on  the 
rket.  D.  M.  Kentner. 

■ 

Our  Eliminator  has  ee 
derfully  and  we  enjo: 
since  we  received  It. 

Yankton.  So.  Dak. 

our  radio  very  much 

Gust. Mt.  Morris.  N.  Y 
Eliminator  purchased 

Nothing  else  to  buy.    Replaces 
teries.  Operates  direct  from  Electric  Light 
Socket  on  110-120  volt  A.C.  lighting  circuit. 
Delivers  up  to  100  volts. FERBEND'- B  ELIMINATOR 

Within  Reach  of  ALL 
Second  successful  year— 40,000  in  use.  Amazingly  low  in  price— amazingly  high  in 
performance.  An  unequalled  value  in  radio.  Equal  or  superior  to  any  "B"  Elimi- 

nator regardless  of  price.  We  made  this  claim  over  a  year  ago.  Today  this  state- 
ment still  stands  true— proved  by  overwhelming  evidence. 

NEW  IMPROVEMENTS 
developed  and  perfected  by  the  Ferbend  Electric  Co.,  now  give  even  greater  lasting 
satisfaction  to  Ferbend  users.  New  solution  and  new  special  alloy  electrodes  make  pos- 

sible a  perfect  electrolytic  rectifier  having  longer  life  than  any  other  type  of  rectifier. 

FERBEND 

This  Company  also  man- 
ufactures the  famous 

Ferbend  WAVE  TRAP 
—the  instrument  which 
has  been  widely  Imi- 

tated bat  never  equalled. 
H  is  the  only  original 
and  genuine.  Priced  at 

$8.50 

Ask  Your  Dealer— or 
Send  Direct 

If  you  prefer,  we  will  make  shipment 
direct  to  you  upon  receipt  of  price,  or  COD,  if 
desired.  Use  for  10  days  to  convince  yourself  — 
if  unsatisfactory,  write  us  within  that  time  and 
purchase  price  will  be  refunded.  Use  coupon  now. 

THE  FERBEND  "B" 
ELIMINATOR  is  ap- 
proved  and  passed  by 
the  rigid  Laboratory 
Tests  of  Radio  News, 
Popular  Radio  and 

Radio  Broadcast. 

MAIL  THIS  COUPON  TODAY/ 
A  physician  and  an  army  of- 

ficer have  discovered  what  is 
stated  to  be  a  new  method  of 
sound  amplification  represented 
in  the  reproducer  shown  above. 
Its  inventors  have  taken  a  leaf 

from  Nature's  notebook  and  fol- 
lowed closely  her  mechanism  for 

sound  amplification. 
Please  Mention  Radio  Age  When  Writing  To  Advertiter§, 

FERBEND  ELECTRIC  CO.,431  W.Superior  St., Chicago,  III. 

■    FERBEND  ELECTRIC  CO„  43 1 W.  Superior  St.,  Chicago 
,fe      □  Send  at  once.  Payment  enclosed,  □  Send  0.0.  D.  □ 
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Cash 
Prizes 

Every  Month  in 

RADIO 
AGE 

To  encourage  our  readers  in 
developing  their  ideas  along 
radio,  electrical,  mechanical  or 
scientific  lines,  Radio  Age  will 
offer  each  month  two  prizes  of 

twenty-five  dollars  each  for  the 
best  new  and  original  stories  or 
pictures,  or  both,  submitted  to 
its  Editors  covering  the  fields 

of  radio,  telegraphic  and  tele- 
phonic communication,  mari- 

time, automotive  or  railroad 
transportation,  aviation  or  any 
of  the  present  day  scientific, 
electrical  or  mechanical  arts. 

One  prize  will  be  awarded 
for  the  best  article  along  radio 
lines,  while  the  second  one  will 
cover  ideas  other  than  radio. 

Sketches  should  accompany 

the  contestant's  manuscript, 
which  should  be  limited  to 

1 ,000  words.  Decision  will  rest 
entirely  with  the  Editors  of 
this  magazine  and  awards  made 
each  month. 

Articles  which  do  not  win  a 

prize  will  be  published  in  Radio 
Age  if  found  desirable  and  will 
be  paid  for  at  our  usual  rates. 
Address  all  manuscripts  for 
this  contest  to 

Contest  Editor 

RADIO  AGE,  INC. 
500  N.  Dearborn  St. 

Chicago,  111. 

Imagine  Talking  Over  This  Power  Line! 

Above  is  shown  the  result  of 

opening  a  disconnect  switch  on 
the  modern  110,000  volt  trans- 

mission line  of  the  Georgia  Rail- 
way &  Power  Company  at  At- 

lanta, Ga.  This  unusual  view 

presents  in  graphic  detail  the  tre- 
mendous power  carried  in  pres- 

ent-day transmission  lines. 
Over  these  same  power  lines 

there    is    operating    a    Western 

Electric  power  line  carrier  tele- 
phone system  furnished  by 

the  Graybar  Electric  Company, 

which  uses  the  conductors  carry- 
ing this  tremendous  voltage  as 

the  medium  for  telephone  com- 
munication. This  adaptation  of 

power  lines  for  telephonic  pur- 
poses is  one  of  the  recent  ad- 

vances of  science  in  the  art  of 
communication. 

Wired  Radio  Programs 

AN  experiment  intended  to 
provide  telephone  subscrib- 
ers of  Saint  Paul  with  radio 

broadcast  programs  picked  up 
by  a  central  receiving  station  is 

being  carried  out  by  the  Tri- 
State  Telephone  and  Telegraph 

Company.  It  is  proposed  to  in- 
stall loud  speakers  in  the  resi- 

dences of  the  phone  subscribers, 
and  offer  them  entertainment 

picked  up  by  a  centrally  located 
radio  receiver.  Officials  of  the 

company  say  that  they  do  not 

plan  to  superimpose  the  pro- 
grams on  the  regular  telephone 

lines,  but  to  utilize  spare  wires 
for  this  purpose.  So  far  it  has 

proven  feasible,  and  it  is  report- 
ed that  less  distortion  and  inter- 

ference is  experienced  by  the 

subscribers,  who,  of  course,  do 

not  have  to  provide  themselves 
with  radio  receivers.  On  the 

other  hand,  it  has  its  disadvan- 

tages over  radio  since  the  re- 
cipients must  be  satisfied  with 

what  selections  are  sent  them. 

Two -Year  I 
Guarantee Bond 
in  Writing 

Famous  the  world  over  for  reli- 
able, enduringperformance.  Solid 

Rubber  Case  lasting  protection 
against  acid  or  leakage. 

Approved  and  Listed  as 
Standard  by  Leading 

Authorities 
including  Radio  Newa  Laboratories, 
Popular  Sci.  Inst.  Standards,  Pop. 
Radio  Laboratories,  Radio  Broadcast 
Laboratories,  Radio  in  the  Home  and Lefax,  Inc. 

Send  No  Money 
Just  state  number  wanted  and  we  will 
ship  same  day  order  is  received,  by 
express  COD.  Pay  expressman  after 
examining  batteriss.  6%  discount  for 
cash  with  order.  Remember,  you  save 
ii  mi  World  Batteries— so  send  your order  today. 

WORLD  BATTERY  COMPANY 

Dept.  36 1219  S.  Wabash  Ave.,  Chicago.  III. 

*10 

6- Volt,      18 -Plate 

$12.00 

12  -  Volt.      7  -  Plate 

$1-1.60 

Set  yoorradlodlolsat 288.8  meters  for  the 

World  Storage  Bat- tery Station  WSBC. 

Please  Mention  Radio  Age  When  Writing  To  Advertisers. 



n THis  84  Parte Sena  For  It TO'DAX 

You  must  have  this  latest  guide 
to  Radio  prices  and  Radio  quality.   All  of 

our  vast  resources  and  radio  experience  have  been 
utilized  to  assemble  for  you  in  one  gigantic  institution,  the  best 

and  newest  things  in  radio.    The  Randolph  catalog  is  indeed  the 
radio  market  place  of  the  world — a  masterpiece  of  merchandising 

that  befits  our  house— THE  LARGEST  EXCLUSIVE  RADIO 
MAIL  ORDER  HOUSE  IN  THE  WORLD. 

Radio  Bargains 
OVER  2000  ITEMS 

From  the  most  beautiful,  fully  equipped  console  radio  set, 
down  to  the  smallest  part  or  tool  for  the  set  builder — kits, 
parts  and  supplies  of  every  conceivable  type  and  style.  5,  6,  7 
and  8  tube  sets,  with  three  dial,  two  dial,  and  the  newest  and 
most  popular  single  simplified  control.  All  sets  are  assembled 
in  beautiful,  genuine  mahogany  and  walnut  cabinets  in  a 
choice  of  latest  types  and  designs. 

A  complete  line  of  "B"  batteries,  eliminators,  including  the 
famous  Raytheon  Eliminators;  latest  types  loud  speakers, 
cone  speakers,  "A"  power  units.  Everything  in  radio  at 
money  saving  prices. 

RADIO  KITS 

Includes  the  following  well  known  circuits, 

designed  and  approved  by  the  world's  fore- most radio  engineers:  Madison  Moore  Super; 
Victoreen  Super:  Silver  Marshal  Six;  Sar- 

gent's Infradyne;  Remler  Super;  Short  Wave 
Kits;  9-in-Line  Super;  New  Acme  Reflex; 
Cockaday;  Neutrodyne;  Browning-Drake;  all 
classes  of  radio  frequency.  Super  Heterodyne 
and  every  other  approved  popular  circuit. 

The  New  Ampliphonic  Six      f 
The  Latest  Two-Dial  Receiver 

WITH  THE 

Genuine  Amotion  Unit 
Genuine  dark  tone  and  shaded  walnut  cabinet, 

measures  27x16  in.  Beautifully  etched  burl  walnut 
panels.  Built-in  loud  speaker  with  Amplion  unit. 
Large  doors  open  to  smaller  doors  enclosing  a 
large  compartment  for  batteries,  chargers,  elimi- 

nators, etc.,  everything  concealed  in  this  exqui- 
sitely designed  radio  cabinet. 

6  Tube  Tuned  Radio  Frequency 
6-tube  tuned  radio  frequency  two  dial  con- 

trol receiver.  3  stages  of  direct  and  trans- 
former amplification.  Has  provision  for  power 

tube  and  an  additional  tap  for  increased  "B" 
battery  voltage.  Very  latest  construction  in- 

cluding solenoid  coils,  bakelite  sockets  taking  all 
the  latest  X-type  tubes,  modified^«™^^g<» 

straight  line  condensers.  Wonderful^"^  ■■"" volume,  nothing  like  it  on  the  mar-  •  ̂ r 
ket  at  more  than  twice  the  price.    Wilhoul  Accessories Closed  view 

Save 

We  Save  You  Money 
because  we  handle  radio 

exclusively  and  sell  a  tre- 
mendous volume  of  every- 

thing in  Radio. 
Volume  purchases  reg- 

ulate prices. 
We  command  rock  bottom 
prices  from  manufacturers,  and 
in  many  cases  we  contract  for 
entire  factory  output  of  exclu- 

sive products.  You  will  benefit 
by  our  great  volume  of  pur- chases and  sales,  by  securing 
anything  you  may  want  in radio  at  a  substantial  saving. 

Symphonic  Five 
Brown  Spanish  leatherotd  finish  cabinet  with  gold  engraved  walnut  panel  to  match. 
Contrasted  beat  I  [fully  irith  the  black  fine  tuning  knobs.  Two  small  knobs  control 
volume  and  clarity.  The  volume  control  is  of  the  linen  sm.mili  .-low  variation  type. 
Roller  bearing.  Condensers  are  of  the  modified  straight  line  frequency  type,  sub- 

stantially constructed  and  of  latest  design.  All  is  sub-panel ■■'■—_  Latest  development 

$24*° Without  Accessories 
The  set  complete  with  five 
type  X201A  tubes,  two  45 
volt  "B"  batteries,  one  100 
Amp.  Hr.  storage  battery, 
complete  aerial  equipment, 
one  battery  cable  at  i  ached 
Including  cone  speaker  of 
the  same  type  as  CC*  7C 

pictured   *«■»■■• 

Columbia  Grand 
6-Tube  Console  Set 

These  sets  are  typical  examples  of  the  bargains  In 
our  catalog.  You  may  order  direct  from  this  page, 
sending  P.  O.  money  order  or  draft  for  full  amount. 
We  ship  freight  or  express,  charges  collect. 
We  guarantee  to  back  up  every  article  with  our  own, 
as    well    as    manufacturer's,    assurance    of    quality. 

Columbia  Senior  Six 
Beautiful  table  set.  New  localized  control.  One  hand 
to  tune  with,  three  rotating  drums  easily  controlled 
and  easily  logged.  Dark  finish  etched  panel  mahogany 
finished  hand-rubbed  cabinet.  Size  7x22. 

6-tube  set,  giving  tremendous  volume,  wonderful  tone 
quality,  latest  straight  line  condensers,  solenoid  coils; 
sub-base  mounting  and  new  am- 

plification. Designed  to  sell  for over  100.00.  Price,  $Qfi50 
without  accessories  GO 

Set  complete  with  two  45  volt 
"B"  batteries,  100  amp.  hr. 
Storage  "A"  battery,  one  i'/2 
volt  "C"  battery,  six  type 
X201A  tubes,  complete  aerial 
kit,  attached  battery  cable, 
quality  cone  speaker  or  Victor horn  type  loud  $£  C45 
speaker       QJJ 

Here's  a  sensational  bargain  in  a  console  radio  with  built-in 
loud  speaker  and  adjustable  unit.  Spacious  compartment  for 
all  batteries,  etc.  Very  latest  type  6  tube  tuned  radio  fre- 

quency receiver.  Low  loss  modified  straight  line  frequency 
.  adensers.  Has  three  stages  of  low  ratio  audio  amplification. 
!  Igned  to  accommodate  new  power  tube.  Equipped  with  X-type sockets.    Beautiful  gold  etched  panel  with  handsomely    P*0  CC 

engraved  designs.   Price  of  set  with  accessories   "'•*" This  set  with  all  accessories  which  include  2  45  volt  "B"  batteries. 
100  Amp.  Hr.  storage  "A"  battery,  6  201A  tubes,  aerial  and 
ground  equipment— everything  complete,  nothing  else  CCC  QC 
to  buy   <pv«.»» 

You  Must  Have  This  Book 

COUPON   NOW. 

Tins  Coupon  is  tne 
Great  RADIO  Book  FREE 

Send  me — free — your  84-page,  1927  Radio  Book. 

Randolph  Radio  Corporation 
180  North  Union  Avenue     -     Dept.  186     -     Chicago,  ill. 

City_ 

Please  Mention  Radio  Age  When  Writing  To  Advertisers. 
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EVERYWHERE 

Registered 

TRANSFORMERS 
Have  Made  Finer  Radio 

Reception  Possible 
These  improved  transformers  assure  selection 
of  radio  programs  at  choice,  regardless  of 
broadcast  conditions.  They  combine  tre- 

mendous power  with  an  unexcelled  purity  of 
tone  and  amplify  the  weakest  signals  to  full 
loud  speaker  volume.  They  operate  with  all 
types  of  standard  tubes.  Unsurpassed  for 
quality,  clarity  and  volume. 

Praised 
Endorsed-Approved 
"H.  F.  L.  Audio  Transformers  have  insured 
reai  tone  in  my  receiver.  Get  DX  through 
Chicago  locals  without  trouble. ..KFI  and  50 
others  with  static  and  external  noises  reduced 

in  practically  all  cases." 
H.  F.  L.  Units  have  been  heartily  endorsed  by 
such  leading  Radio  Authorities  as  Radio 
News— Citizen's  Radio  Call  Book — and 
Radio  Age. 

H.  F.  L.  Users  Write:  "Picked  up  Rome, Italy  from  Evanston.  Also  Aberdeen  and 
Edinburgh."  "Lima,  Peru,  came  in  on  my 
H.  F.  L.  Receiver  with  full  loudspeaker  vol- 

ume "  Get  coast  to  coast  from  Chicago  reg- 

ularly using  H.  F.  L.  Units." 
PRICES 

H.    210     Iron    core    transformers    with    an 
exceptionally  high  amplification  factor.  Each 
unit  carries  laboratory  calibration.     Range 
32,000  to  42,000  cycles.  Price  $8.00. 
H.  215  Air  core  transformer,  tuned  stage, 
designed  to  amplify  signals  at  a  maximum 
efficiency  of  37,000  cycles.  Each  unit  carries 
the  laboratory  calibration.  Price  $8.00. 

F.  320  Audio  frequency  transformer  which 
will  amplify  signals  to  greatest  volume  with 
incomparable  faithfulness  of  tone.  These 
units  are  the  result  of  an  entirely  new  prin- 

ciple in  transformer  construction.  Price  $8.00 

I..  430     Low  Loss  Radio  Frequency  Trans- 
former. P"«  *3.50 

Jobbers  Today  Dealers 
Try    H.  F.  L.  Units    for    Bettej-    Results If  your  Dealer  cannot  suppy  you  order  direct. 

HIGH  FREQUENCY 
LABORATORIES 

133  N.  Wells  Street 
Chicago 

Death  Ray  Tube  Turns 
Gases  Into  Solids 

(Continued  from   page   4-6) 

jected  to  the  rays,  and  the  glow 
of  cold  light  continues  for  hours. 
The  glow  comes  from  an  area 
very  near  the  surface  of  the  crys- 

tal since  the  rays  penetrate  but 
little  into  the  substance.  Imme- 

diately after  the  crystal  has  been 
rayed,  numerous  bluish-white 
sparks  or  scintillations  can  be  no- 

ticed beneath  the  surface  of  the 

crystal;  these  are  electrical  ex- 
plosions, the  result  of  the  bom- 

bardment of  the  atoms  in  the 

crystal  by  the  high-speed  elec- 
trons. 

Granite,  a  mixture  of  several 
minerals,  glows  with  several  bril- 

liant colors,  some  of  the  colors 
fading  away  immediately  and 
others  remaining  for  some  time. 
Numerous  other  substances  can 
be  made  to  change  in  color,  some 
permanently  and  others  for  a 
short  time. 

The  commercial  possibilities  of 
the  tube,  still  a  laboratory  devel- 

opment, are  unknown  but  it  is 
expected  that  the  tube  will  be  in- 

valuable in  scientific  investiga- 
tions regarding  electronic  phe- 

nomena. 

Dual  Range  Meter 

Shown  above  is  a  new  Westinghouse 
high  resistance  DC  voltmeter  with  a  dual 

range,  0-7V2  volts  and  O-150  volts 
which  will  serve  for  measurement  of 
either  A,  B  or  C  voltages.  Three  foot 
leads  are  supplied  with  pin  jack  termin- 

als for  plugging  in  on  any  of  the  stand- 
ard sets  provided  with    voltmeter   jacks 

Send  for  the  latest  folders  on  our  new  3,  5,  6 
and  7  Tubes  Sets,  $26  and  up. 

Chelsea  Radio  Co.,  Chelsea,  Mass. 
One  of  the  Oldest  Established 

Radio  Manufacturers 

I 
onti 

B4&fe!SSfeak?&a£> iWflBlH 
World  Radio 
Storage  "B"  Battery 

12  Cell-24  Volt 
Proved  value.  Thousands  of  users  6nd  reception  almost 
magical.  Clear,  true  power — instantly  and  unendingly.  Wise 

"~     Sturdy  construction— Solid.  Rubber  Cose  protec- 

r 
standard  1 

Laboratories,  Pop.  Sci.  Inst.  Standards,  Radio  News  Lab., 
Lefax,  Inc.,  and  other  Radio  authorities.  What  more  need 
be  said?  Extra  Offer:  4  Batteries  in  series  {96  volts)  $10.50. 
CahH  Ma  Mahau  Just  state  number  wanted  and  we  will  ship Send  NO  money  ue  day  order  is  received,  by  express 
C.  O.  D.  Pay  expressman  after  examining-  batteries.  6%  discount for  cash  with  order.    Remember— you  save  50%  on  World  Batteries. 

1219  So.  Wabash  Ave.        Dept.  81 
Makers  of  the  Famous  World  Radio  "A"  i Prices:  6-volt,  100  Amp.  $10.00:  120  Amp.  S12.0 

All  equipped  with  Solid  Rubber  Case. 
<?»  Set  your  radio  dials  at  288.3  meters  for  theWorld  Storage  Bat-  <fS 

Varlety-NewTalent-Always  Interesting,  fc^3» 
f  Sullivan— Dire 

rand  A 

Chicago,  III. rage  Battery 

UO  Amp.  $11.00. 

Hhi-CAW-go" jrwwwwwwwwwwvwy} 

%  Resistance-Coupled 

^PERFECT  AUDIO  AMPLIFIER: 

  adio  amplification 
mm  with  minimum  distortion.    Bradleytmit 
■L  molded  resistors  used  in  the  Bradley-Amplifier 
JH  do  not  vary  with  age  and  ore  not  affected  by  atuj«av.i,m  ■«  _- %  conditions.    Can  be  used  to  replace  transformer  amplifiers  V 
§j     in  ̂ t-Lndard  radio  eetswith  decided  increase  intone  quality,    m^ 

■,  Electric  Controlling  Apparatus  \ 
5  289  Greenfield  Avenue       Milwaukee,  Wis.  5 

\v.v.v.v.\vav.v.v.v.v.v.v 

WORLD'S  FINEST 
LOUD  SPEAKER 

A  three-foot  cone 

speaker — unit  devel- 
oped by  the  inventor 

oftheTropadyne.  Ea- 
sily assembled,  saving 

80%  of  the  cost. 
Complete  Kit  with 
blue  prints  sold  on 
rigid  money-back 
guarantee  —  shipped 

prepaid  or  C.  O.  D. — 

$10.00 

ENGINEERS'   SERVICE    COMPANY 
25  Church  St.  New  York,  N.  Y. 

RADIO  We  want  to  hear 
I***1#1W  from  hard-hitting 

radio  dealers  operating  live-wire 
stores  who  want  to  make  the  best 

jobber  connection  in  America. 

DEALERS 
Our  eight  big  warehouses  furnish  you 
with  the  finest  products  in  radio.  And 

WANTED 
Write  today  on  your  letterhead  for  big 
catalog  of  nationally  advertised  lines. 

Ask  for  L 1008 

wakem  &  Mclaughlin,  inc. 
225  E.  ILLINOIS  STREET,  CHICAGO,  ILL. 

Please  Mention  Radio  Age  When   Writing  To  Advertisers. 
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World's  Smallest  Radio 

Smaller  than  a  typewriter  and  weighing  only  5  1-2  pounds,  with  a  sending  radius 
of  300  miles,  a  tiny  transmitter  has  been  built  by  United  States  Marine  Corps  aviators 

and  installed  in  marine  airplanes  for  "talking"  to  other  pilots  and  to  ground  stations. 
In  50  separate  tests,  the  little  sender  worked  "perfectly"  47  times,  and  aviators  said the  three  failures  were  due  to  factors  outside  the  transmitter. 

Capt.  Francis  E.  Pierce,  communications  officer  for  the  marine  flying  corps  at 
San  Diego,  California,  (shown  in  photograph)  designed  the  transmitter.  He  built 
the  first  one  from  junk  salvaged  from  the  navy  dump  on  North  Island.  The  govern- 

ment contributed  nothing  while  officers  and  men  gave  about  $22  toward  the  building 
of  the  transmitter.  The  entire  set,  including  transmitter,  receiver,  batteries  and 
dash  controls,  weighs   17  1-4  pounds. 

The  transmitter,  around  which  most  interest  centers,  is  built  on  an  aluminum 
sheet.  The  front  aluminum  panel  measures  9  by  10  inches  and  the  base  9  by  9  1-2. 
The  milliameter  for  measuring  the  total  current  in  the  tuned  plate  tank  circuit  and 
the  variable  tank  circuit  is  mounted  on  the  front.  On  the  base  are  the  clips  for  the 
one-inch-square  quartz  crystal,  ground  to  a  frequency  of  3000-4000  kilocycles;  the 
grid  biasing  resistance;  the  plate  blocking  condenser;  socket  for  50- watt  tube;  the  grid 
and  plate  chokes;  the  inductance  for  the  plate  circuit,  and  the  keying  relay.  For 
installation,  the  transmitter  is  slung  on  a  shock  absorber  cord  behind  the  pilot.  Only 
the  dash  control  is  visible  when  the  set  is  ready  for  use,  and  both  transmitter  and 
receiver  are  said  to  be  fool  proof. 

Power  is  derived  from  a  wind-driven  generator,  10  volts  being  delivered  through 
a  wire  wound  resistor  from  an  original  30-volt  supply. 

ALKEMITE 
Chemioally  treated  crystal 

brings  Distance  and  Volume. 
50  cents  each. 

Supersensitive  tested  Ga- 
lena 75o  per  pound.  Wood's J<  pound  $1.00.     Postage  prepaid. Metal 

THE  MINERAL  NOVELTY  CO 
Box  A  1005.  Joplin,  Mo. 

CONE  UNIT 
For  use  on  cones  of  any  size  up  to  4  feet. 
Most    powerful    and    efficient    made. 
Sold  on  rigid  money  back  guarantee. 

C.  O.  D.  or  Prepaid  $7.50 
TUNBAR  RADIO  CO. 

26  Cortland  St.  New  York 

Vlorte* TROUBADOUR 

Just  as  the  amorc 
and  Italy  charmed  t 
beautiful  music  and  poetry — so  has  the  marvelous 
reproduction  of  the  TROUBADOUR  impressed 
itself  upon  the  Radio  World  of  today.  It  is  Music 
and  Song  and  Poetry  unaltered,  undistorted — -true. 
Distinctively  artistic  in  design,  body  finished  in 
rich  walnut  brown,  base  and  faces  in  dull  black 
Morocco  leather  finish.  Troubadour's  weight  of 
11  pounds  is  absolute  assurance  against  vibration, 
while  Quali-Tone's  advanced  construction  results 
in  a  new  quality  of  reproduction — that  amazes 
listeners  by  its  depth,  resonance  and  purity.  Height, 
16  1-4  inches.  Diameter  13  1-2  inches. 
Depth  5  1-2  inches. 

SEND  for  literature  describing  Quali-Tone's  com- 
plete line,  which  includes  the  Junior  Speaker — ■ 

$7.50,  Quali-Tone  No.  2  Speaker— $10.  Quali- 
Tone  No.  3 — S15.  Quali-Tone  No.  4 — $25  and 
Quali-Tone  Radio  Units  at  $6  and  $7.50. 

PATENTED 

8,000    MILE    RECORD 
The  Quali-Tone  Loop  pictured  above  holds  two 
World's  Records  for  distant  reception  having 
brought  in  stations  8,000  miles  away.  Write  for 
verification  of  these  records.  Exclusive  Thumb- 

screw Adjustment  keeps  wires  taut 
always.  Guaranteed  to  im 

Price  $10 

JOBBERS 
DEALERS^ 

DURO  METAL  PRODUCTS  CO. 
2653  North  Kildare  Avenue,  Chicago 

Remember 
i  you're  build- 

and  mechanical  superiority 

MU 
THS  STAND; 

Type  BM,  with  4  n.  cable,  price  $3.50 
Ask  Your  Dealer 

HOWARD    B.    JONES 
618  S.  Canal  St.      Chicago,  111. 

A  Dollar  Bill  will  bring  you  our 
1926  Annual— Only  a  few  left 

Please  Mention  Radio  Age  When  Wrtina  To  Advertisers. 
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SELECTONE1 TRANSFORMERS
  
" 

TESTED  -  MATCHED  -  GUARANTEED 

Designed  by  E.  H.  Scott,  whose  famous  re- 

ceiver, the  WORLD'S  RECORD  SUPER  9 
established  FOUR  world  records  for  long 
distance  reception. 

HIGHEST  AMPLIFICATION 
FINEST  TONE  QUALITY 

SELECTONE  Untuned  Transformer— B400— has  spe- 
cially designed  closed  iron  core,  which  limits  inter- 
stage coupling  and  is  impregnated  in  a  vacuum  so 

that  all  characteristics  of  coil  remain  constant.  The 
coil  design  gives  an  extremely  high  amplification. 
Can  be  used  in  any  circuit  requiring  a  long  wave 
transformer.  PRICE   $6.00 

PERFECTLY  MATCHED 
GREATEST  SELECTIVITY 

SELECTONE  Tuned  Stage  Transormer— K410— is  air 
core.  Each  transformer  is  matched  to  within  one 
turn  before  sealing  in  case.  The  matching  of  these 
filters  is  so  perfect  that  where  extreme  selectivity  is 
desired,  two  can  be  used  and  are  guaranteed  to  match 
perfectly  PRICE   $6.00 

Either  199  or  201A  Tubes  Can  Be  Used] 

ITDTL7C    Send    for    ilIustrated    literatur
e 

H  t\.r.ri     describing       Selectone       Trans- 
*»*J*J    formers  and  tests  they  undergo. 

JOBBERS  and  DEALERS— S2e  your  Distrib- 
utors or  write  direct. 

SCOTT  TRANSFORMER  CO. 

7-9  So.  Clinton  Street,  Chicago,  111. 

New  Idea  In  Cabinets 

A&B  Battery  & 
Charger  on&C 
Satisfaction  Guaranteed 

Charges  any 
type  of  storage 
A  or  B  battery, 
using  a  few  cents 
worth  of  ordi- 

nary house  cur- 
rent, either  alternat- 

ing or  direct.  Can- 
not injure  battery. 

Complete  directions 
enclosed.  Anyone 

can  operate.  No  expensive  "extras"  to 
buy.  Why  pay  $10.00  to  $15.00  for  a 
charger  when  you  can  get  this  splendid 
GUARANTEED  R.  B.  Charger  by  mailing 
us  two  dollars  (bills,  money  order,  check 
or  stamps)  plus  ten  cents  in  stamps  or  coin 
to  pay  mailing  costs.  Charger  will  be  sent 
postpaid.  If  you  are  not  satisfied,  return 
within  five  days  and  we  will  refund  your 
money.      Order    at    once — TODAY. 

R.  B.  SPECIALTY  COMPANY 

Dept.  E-6 
308  East  Third  St.,  Cincinnati,  Ohio 

Be  Sure  To 

Subscribe  to  Radio  Age 
$2.50  a  Year 

Good  taste  and  usefulness  are 
combined  in  the  art  cabinet 
shown  above  which  has  been  de- 

signed by  a  mid-Western  concern 
for  radio  users  or  set  builders. 

The  sides  of  the  cabinet  are 
made  in  the  form  of  art  panels, 
while  the  doors  are  arranged  like- 

wise. Batteries,  both  A  and  B, 
or  power  supply  devices  may  be 
placed  in  the  bottom.  The  radio 
set  itself  is  put  in  the  upper  por- 

tion of  the  cabinet  which  looks 

like  the  typical  phonograph  hous- 
ing. The  panels  and  the  set  are 

removable. 

Watch  the  January  issue 

for  more  data  on  super- 
heterodynes. 

ON 

BIG  NEW  1927 

CATALOG-FREE 
Dealers,  Agents,  Set  Builders- get  our 
big  1927  Catalog  — 225  nationally  advertised 
lines.  Lowest  prices  in  America!  Largest, 

most  complete  stock.  Radio's  latest  develop- 
ments. It's  FREE— send  for  your  copy  now. 

AMERICAN  AUTO  &  RADIO  MFC.  CO.,  Ino. 
1470    McCee  Street,  Kansas  City,  MO. 

The  Magazine  of  the  Hour 

(Continued  from  page  34) 

fact  afforded.  All  they  had  to 
do  was  to  ship  the  parts  from 
their  stock,  there  was  no  grief, 
and  there  was  a  steady  sale.  The 
result  is  that  all  those  jobbers 
who  felt  inclined  to  get  out  of  the 
parts  business  are  getting  back 
into  it  with  both  feet.  What 
makes  the  actual  state  of  affairs 
rather  deceiving  is  the  fact  the 
proportion  of  manufacturers 
sales  to  the  set  manufacturers 
and  to  the  trade  has  changed. 
For  example  whereas  a  few 
years  ago  the  sales  of  a  certain 
manufacturer  may  have  been  70 
per  cent  to  jobbers  and  30  per 
cent  to  manufacturers,  they  may 

now  be  50  per  cent  to  the  manu- 
facturer and  50  per  cent  to  the 

jobber.  However  the  radio  busi- 
ness has  increased  to  such  an  ex- 
tent that  in  actual  dollars  and 

cents  the  manufacturer  is  selling 
much  more  than  ever  before  to 

the  trade.  A  recent  private  sur- 
vey which  we  made  personally 

among  a  number  of  representa- 
tive manufacturers  of  standard, 

advertised,  quality  parts,  shows 
clearly  the  above  condition  to  be 
true.  Unanimously  these  manu- 

facturers agree  their  parts  busi- 
ness to  the  trade  is  greater  than 

ever  before  and  all  seem  confi- 
dent that  with  the  number  of  ex- 

cellent kits  which  are  appearing 
on  the  market,  and  with  proper 
consideration  of  the  human  ele- 

ment in  the  radio  industry 
(which  makes  it  difficult  for  a 
fan  to  be  easily  satisfied)  the 
parts  business  is  not  only  very  far 

from  dying,  but  is  in  an  exceed- 
ingly healthy  condition  with 

every  prospect  of  a  long  and  use- 
ful life  before  it." 

Opinions  of  other  well  known 
manufacturers  arrived  too  late  to 
be  quoted  in  full,  but  bear  out  to 
a  remarkable  degree  the  fallacy 
of  the  statement  that  the  parts 
business  is  dead. 

Limited  Licenses 

AS  SOON  as  Congress  convenes, u  it  is  now  understood  that 
the  old  joint  resolution  limiting 
the  term  of  radio  licenses  and 

requiring  a  waiver  to  all  wave- 
length priority,  unsigned  in  the 

rush  of  the  closing  days,  will  be 

signed  forthwith. 
Pleat*  Mention  Radio  Age  When  Writing  To  Advertieert. 
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15 
(West  of  Rockies, 

$18.00) 
Anastonishinglylow 

price  for  this  22- inch  Windsor  Cone 

Loudspeaker  mount- ed on  sounding  board 

and  supplied  with 
easel.  Can  be  hung 
on  wall  or  stood  on 
table  or  floor. 

96/5  Amazing  New  Cone  Speaker 
Wangs  on  Wall  or  Stands  on  Table! 
1^                                          This    Windsor     Cone 

'£j^^^^^^^mijittK&     Loudspeaker  Console  is 

equipped  with  a  22-inch 
Windsor    Cone    Loud- 

speaker.  Its  top  is  30" 
x   17"  and  is  29"  high. 
The  battery  shelf  pro- 

vides  ample   space    for 

batteries,    charger,   bat- 
tery   eliminator     and 

^^T^Hf           other  equipment.  Beau- 

^Hf^^^J                           i^PB        ■-            ti  fully  finished 
 in  either 

^^H|               ̂ ^P^  1        fif           Mahogany   or    Walnut. 

1    H               ̂ ^^^^^        *        H            Price  only  .  $^Q00 
|                   Model  200                R         ....     L*y— 

H           With  22-inch  Cone              "           (West  of  Rockies,  $35) 

In  this  Windsor  Con- 
sole is  combined  both 

the  Windsor  Moulded 

Composition  Horn 
Loudspeaker  and  the 
1 8-inch  Windsor  Cone 

Loudspeaker.  The  top 

is  30"  x  17"  and  stands 
29"  high.  Ample  bat- 

tery and  equipment 
space  is  provided  by 
large  shelf  in  rear.  Price 
finished  in  Walnut  or 

Mahogany.  $AO 00 

{West  of  Rockies  $55) With  Moulded  Composition 
Horn  Loudspeaker  and  18- 
inch  Cone  Loudspeaker 

NOW  the  radio  world  enjoys  a  new  sensation — a  22-inch  cone 
loudspeaker  mounted  on  a  sounding  board  and  equipped  with 
an  easel  back  so  that  it  can  be  hung  on  the  wall,  stood  on  a 

table,  or  placed  on  the  floor. 

And  this  is  the  famous  Windsor  Cone  Loudspeaker  that  reproduces 
all  the  tones  as  they  are  broadcast.  From  the  deepest  throated  pipes 

of  the  largest  organ  to  the  softest  note  of  a  crooning  lullaby — from  full 

volumed  brass  of  a  band  playing  "The  Stars  and  Stripes  Forever"  to 
the  last  faint  note  of  "Home  Sweet  Home"  played  by  a  master  vio- 

linist— every  tone,  every  sound  is  reproduced  with  perfect  fidelity  in  all 
its  beauty,  just  as  it  entered  the  microphone. 

This  wall  and  table  model  Windsor  Cone  Loudspeaker  has  no 
equal  in  value  in  the  world  of  radio.  When  compared  with  the  average 

cost  of  cone-type  loudspeakers  of  even  smaller  size  and  without  the 
sounding  board  and  easel  back,  the  cost  of  this  Windsor  model  is 
amazingly  low. 

Dealers  everywhere'are  showing  this  new  radio  wonder.  Go  to 
your  dealer  today — see  and  hear  this  marvelous  loudspeaker — note  its 
extreme  utility — compare  its  low  price  with  others — compare  its  tone 
— its  volume — then  you  will  have  no  other.  If  your  dealer  should  not 
have  one,  send  your  name  and  address  for  complete  information  and 
prices  on  the  entire  Windsor  line  of  Cone  and  Horn  Loudspeakers  and 
Loudspeaker  Consoles. 

Note  to  DeakrsFS^±£^««£& 

Windsor  Furniture  Company 
World's   Largest    Manufacturers    and    Originators    of    Loudspeaker    Consoles 

1416  Carroll  Ave.    «    «    •    Chicago,  Illinois 
Los  Angeles  Branch,  917  Maple  Ave. 

Please   Mention   Radio   Age   When    Writing   To   Advertisers. 
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EXPERTS  DON'T  GUESS 

Capacity  150  volts  at  60  milliamperes. 
Adjustable  to  sets  requiring  less  by 
the  exclusive  B-T  method. 

Expert  radio  men  use  ex- 
pensive instruments  to  meas- 

ure the  B-voltage  delivered  by 
a  B-Power  Unit.  They  real- 

ize the  importance  of  correct 
B-Power. 

The  B-T  B-Power  Unit  is  de- 
signed with  the  idea  of  elim- 

inating all  guess-work.  No 
variable  resistances — no  knobs 
to  turn.  The  Unit  is  adjusted 
once  and  thereafter  the  correct 
voltage  is  delivered  at  the 
touch  of  the  switch.  The  B-T 
method  of  adapting  the  B- 
Power  Unit  to  different  size 
sets  is  as  simple  as  it  is  fool- 

proof. Lose  no  time  in  investigating 
this  new  B-T  product,  which  is 
now  available  at  high-grade 
dealers. 

BETTER  TUNING 
The  Tenth  Edition  Better  Tuning  gives  full  information  on  the  B-T  Unit,  our  views 

on  "eliminators"  in  general,  Power  Six  Kit  set  described;  how  to  change  your  Counter- 
phase  Kit  set  to  a  Power-Six  Model,  new  Counterphase-Eight  and  many  other  subjects 
— 56  pages — 10   cents. 

BREMER-TULLY  MFG.  CO.  S&SSnE 

cNoiseless/ 
The  Durham  Metalized  Resistor 
is  scientifically  built  to  function  as 
smoothly  and  noiselessly  as  the 
balloon  gliding  swiftly  and  silently 
towards  the  sky.  Fixed  in  resist- 

ance value,  and  moisture-  and 
temperature-proof. 

10  meg.  to  500  ohms,  from  50  eta.  to  $1.00 

RESISTOR 
INTERNATIONAL  RESISTANCE  CO. 

Dept.  C,  Perry  Bldg.  Philadelphia,  Pa. 

Simplex  Issues  Fine 
Micrometer  Coupler 

EXPERIMENTERS  and  dyed- in-the-wool  fans  will  wel- 
come a  micrometer  coupler  in 

which  the  inductive  relationship 
of  the  plate  coil  (tickler)  is 
governed  by  a  micrometer  move- 

ment through  a  knob  on  the 

panel. This  method  of  making  min- 
ute inductive  changes  in  the 

tickler  circuit  removes  one  of 
the  objections  previously  held 
against  the  straight  tickler  tuned 
set  since  it  was  difficult  to  get  a 
small  enough  movement  of  the 
tickler  to  allow  ease  in  tuning. 

The  new  coupler  is  made  by 
the  Simplex  Radio  Devices,  Inc., 
and  has  a  single  hole  mounting, 
is  equipped  with  ball  bearings 
and  all  in  all  is  a  nice  workman- 

like job. 

MURRAY  UNIT 
REALLY  ENDS  TROUBLE 

stant  Radio"A"  power:  can  be 
operated  while  set  is  i  n  use.  Simply  con- 

tolightsocket.  Noadjustment;  no 
wirea  to  change;  no  low  batteries. 
Equipped  withhydrometerin  capfor 

gravity  test  and  2-amp .  G.  E. ,  Tungar 
bulb.    Deliv-a»^^  ^ ̂    ̂ ^  ̂  

ered  ready  to  use, 

_,  kSfn*®  Murray  Distributor Wanted!  4837  N.  Robey  St.. B, CHICAGO fa  CFlist 

AURAC0 RADIO 
GETSEM 

I  COA~ 

o  $200  sets.  Some 

.  Marvelous  bargainlDon'tbuyunleBs lys  Trial  proves  it  Most  Selective,  Clearest 
Host  Powerful  Distance-Getter  among  bte. 

;  fine  5-tube  radios.  Solid  walnut  cabinet.  Wntefor 

Factory  Prices— SAVE  Up  to  lA Every  set  completely  assembled,  rigidly  tested, 
fully  guaranteed.  Ultra-5,  $49.75  list.  Speakers. batteries,  tubes,  etc.  at  big  savings.  I  „,„  I 
r-.*^llteraturc,U;-erB'iestimony  I  ."i^TS.^,  I 
r  reeand  BIG  special  offer  I  *<?ents  i MIDWEST  RADIO  CORPORATION  |v£.ST£1?| 

IfSend  forftoof  BM.Epi8ffiJ^JSlr.cfnf c1„rfa«.,o.  ]$[>$&& 
Matchless  in  Perfoi  mance 

DE  LUXE  Double 

CONE  SPEAKERS 

Empire  Elec.  Product: 

f#  GROUND  HOG 
^DOUBLES  SSR^t 
Marvelous    newly-Invented    ground    gives    incredibly    \ 
improved    reception.      Doubles    power    and    distance     / 
users  say.     Reduces    leakage.     Stops  Jangling   even 
in     midsummer.      Results     never     before    equalled. 
Satisfaction    guaranteed    or    money   back     at     once. 
Proven  absolutely  essential  to  clear,    powerful   dis- 

tance   reception.      Draws    and    holds    moisture    In- 
definitely.      Highly     sensitive     to     radio     energy. 

SEND    NO    MONEY— To     Introduce,     we    offer    to 
those  who  act  at  once,   regular  $5.00  size  for  only 
$2.00.     Send    name  today  and   pay  $2.00   plus    17c 
postage  on  delivery.    Or  send  only  $2.00  with  order 
and    save    postage.      FREE — Full     description     of 
Ground    Hog  and   details  of 
amazing    low   priced   battery 
offer  on  request — write  today 

udio    ra-ra \  Amplification 

The  four  types  thoroughly  explained 

in  a  fully  illustrated  booklet  9"  x  12". 
This  booklet  will  be  sent  to  you  abso- 

lutely FREE  if  you  will  send  me  six 
cents  in  stamps  to  cover  cost  of  hand- 

ling and  postage. 

W.  McMANN 

64  Church  St.,  Dept.  R.  A.,  New  YorkCity 

STORAGE 
RADIO A"  BATTERY 

i  e  ever 
offered!  A  gen- 

~  uine  World  (i-volt 

EEEEEF  Radio"A"Bat- 
=r  tery  with  25  ampere 
=====-  capacity  for  only  $5! 
===T  It  is  just  the  thing  for 
=•  Trickle  charger.  Fa- 

■z=  mous  World  Quality  as- ■=■  sured.  Equipped  with 

Solid  Rubber  Case 
An  assurance  against  acid  and 
leakage.  Order  shipped  same 
day— subject  to  your  examina- tion on  arrival.  Extra  offer:  5% 
discount  for  cash  in  full  with 
order.     ACT  TODAY! 

1219  S.  Wabash  Avo.  Dept.  136 
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New  York  and  London   Now 
Linked  by  Speediest  Cable 

(Continued  from  page  39) 

at  that  point  and  they  continued 
their  work  by  wading  up  to 
their  waists.  About  ten  yards 
from  the  shore  a  third  man,  ful- 

ly dressed,  stood  knee-deep  in 
the  water  and  cut  the  barrels 
from  the  cable  as  they  drifted 
in.  A  fourth  man  rolled  the 
barrels  up  on  the  beach. 
When  the  last  of  the  barrels 

came  in  the  cable  was  buried  in 
a  shallow  trench.  All  that  re- 

mained then  was  to  make  the 
station  connections  and  to  splice 
the  170-mile  shore  end,  which 
weighs  117  tons,  to  the  oceanic 
end,  which  was  kept  afloat  with 
the  aid  of  a  buoy.  The  entire 
cable  is  3,400  nautical  miles 
long.  Its  main  section  is  about 
an  inch  in  diameter. 

The  innermost  section  of  this 
slender  line  of  communication 
which  links  two  continents  is  the 
copper  conductor,  less  than  one- 
fifth  of  an  inch  thick,  which 
carries  the  electric  current. 
Around  this  wire  are  wrapped 
six  flexible  copper  tapes  to  carry 
the  current  around  the  gap  in 
case  the  cable  breaks.  Also 
wrapped  around  the  conductor 
is  the  continuous  strip  of  per- 

malloy, and  next  to  the  permal- 
loy is  the  insulation,  consisting 

of  three  layers  of  gutta  percha. 
Over  the  gutta  percha  insula- 

tion is  a  layer  of  jute  yarn  to  act 
as  a  cushion  for  the  armor 
which  protects  the  cable  from 
breaks  that  might  be  caused  by 
the  wreckage  of  sunken  ships. 
This  armor  consists  of  18  gal- 

vanized steel  wires,  each  having 
a  diameter  of  .09  inches.  These 
are  wrapped  with  a  fabric  to 
prevent  oxidation  under  water. 
Finally,  the  cable  is  wrapped 
with  two  servings  of  jute  yarn 
saturated  in  coal  tar,  wound  on 
spirally  and  forming  the  outer 
covering. 
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Quality 
Product 

BAD 
TUBES 

— are  known  to  be  the  cause  of  a 
large  percentage  of  the  trouble  occa- 

sioned set  owners.  Taking  the  tubes  to 
the  dealer  from  whom  they  were 
bought  for  testing  is  very  troublesome — 
besides  you  are  put  to  the  necessity  of 
asking  for  service  which  is  often — 
given  reluctantly. 

With  a  Jewell  Junior  Tube  Tester, 
the  set  owner  is  enabled  to  check  his 

radio  tubes  at  home — thus  weeding  out 
the  bad  ones  and  either  rejuvenating 
or  replacing  them  by  good  ones.  In 
this  way  reception  is  always  maintained 
at  its  maximum. 

Pattern  No 

Jr.  Tube  Checker  for  test- 
ing tubes  at  home 

Send  for  Circular  No.  735 

Jewell  Electrical  Instrument  Co. 
1650  Walnut  St. 

Chicago 

Twenty -six       Years       Making      Good      Instruments 

We  Carry  a  Complete  Line  of  Parts 
for  the  Following  Circuits : 

AERO-DYNE 
St.  James 

Qualitone 
Short  Wave 

Browning-Drake 
Hammerlund  Roberts  HI-Q 

Madison  Moore 

Samson  T.  C. 
Victoreen 

Radio  Age  Super  9 

World's  Record  Super  8 
In    writing  us  SPECIFY  just  what  hook-up  ycu  are  especially  interested  in 

and  we  will  promptly  place  our  prices  before  you. 

WHOLESALE  RETAIL 

Itew^iiK  Electric  Cot 
JVot/iinqi  /but  YCacfio1 mm  226  WEST  MADISON  STREET  dL 

dgQ^gfe  Jtam,     TELEPHONE,  €BjgnR||rpk 

IS      MAIN  4627  J  W *\Jr 
CHICAGO ILLINOIS 
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Greater  Distance 

Finer  Selectivity 
Greater   Power 

with 

SUPER-SENSITIVE 

INDUCTANCE  UNITS 

TUNED  RADIO  FREQUENCY  KIT 

$12.00 The  Aero  Coil  Tuned  Radio  Frequency  Kit  illustrated 
above  will  positively  improve  the  performance  of  any 
receiver.  Patented  Aero  Coil  construction  eliminates 
radio  frequency  losses  and  biings  tremendous  im- 

provement in  volume,  tone  and  selectivity. 
Kit  consists  of  three  matched  units.  The  antenna 
coupler  has  variable  primary.  Uses  .00035  conden- 

ser. 8  page  color  circuit,  layout  and  instruction  sheet 
for  building  the  supersensitive  5  tube  Aero-Dyne 
receiver  packed  FREE  with  each  kit.  Extra  copies, 
75c  each. 

LOW    WAVE    TUNER     KIT 

$12.50 
Completely  interchangeable.  Adapted  by  experts 
and  amateurs.  Range  15  to  130  meters.  Includes 
three  coils  and  base  mounting,  covering  U.  S.  bands, 
20,  40  and  80  meters.  You  can  increase  the  range  of 
this  short  wave  tuner  by  securing  coils  No.  4  and  5. 
Combined  range  of  15  to  550  meters.  Both  inter- 

changeable coils  fit  same  base  supplied  with  short 
wave  kit  and  use  the  same  condensers.  Coil  No.  4 
price  S4.00;  Coil  No.  5,  price  S4.00. 
These  Aero  Coils  are  available  at  your  dealers.  Get 
yours  today! 

Aero  Products,  Inc. 
Dept.  106,  1772  Wilson  Avenue 

Chicago,  111. 

iiBradkjjomeier;: 
J  THE  PERFECT  POTENTIOMETER    % 

2»  Uses  graphite  disc  resistors  which  are  ,■ 
\  noiseless  and  not 

*m  affected  by  atmos- 
■JJ  pheric  conditions. 
■,  Metal  parts  are  nickel 

"■plated.  One  hole 
■"  mounting.  Finish  i 
",  and  knob  match 
N  Bradleystat.  Made  in 

.£200  and  400  ohm 
ratings. 

£3fen4kafer  Co. 
*.  Electric  Controlling  Apparatus 
iT  289  Greenfield  Avenue        Milwaukee,  Wis. 

Wjwwwwwwwwwwiw 
Please 

Turning  Soprano  to  Contralto 
is  Feat  of  Single  Side  Band  Set 

(Continued  from  -page  16) 

exactly  right,  then  true  reproduc- 
tion results  and  this  is  the  only- 

condition  under  which  true  repro- 
duction may  result.  If  the  heter- 

odyne frequency  is  low  or  high, 
then  the  reproduced  signal  will  be 
low  or  high.  It  is  thus  possible  to 
make  a  contralto  out  of  a  soprano 
or  vice-versa  at  the  pleasure  of 
the  operator. 

The  apparatus  comprising  the 
transmitter  may  be  considered 
in  two  sections,  the  single-side 
band  equipment  and  the  power 
amplifier  chain.  The  single  side- 

band apparatus  is  installed  in  a 
metal  screened  room.  This  pre- 

caution is  taken  to  prevent  the 
powerful  fields  of  the  amplifiers 
from  disturbing  the  delicate  bal- 

ance of  the  modulators  where 

the  power  level  is  in  the  neigh- 
borhood of  one  watt.  In  metal 

cabinets  are  two  balanced 
modulators  and  the  first  stage 
of  the  power  amplifier  chain. 
This  stage  and  the  follow- 

ing stages  raise  the  power  level 
from  about  one  watt  to  about 

fifty  thousand  watts.  Quartz  cry- 
stals are  used  for  obtaining  the 

desired  carrier  frequencies. 
The  niters  are  located  overhead 

in  the  shielded  room.  Outside  of 
the  wire  screened  room  is  the 
power  amplifier  chain,  three 
stages  being  provided  to  increase 
the  power  level  to  that  desired. 

B BATTERY 
ELIMINATOR 

**     ̂ ^MONEY-BACK   GUARANTEE 
No  more  worry  with  "B"  Batteries!  Hook  up  a 

Holl-0  "B"  Battery  Eliminator  and  forget  bat- 
tery troubles  forever.  This  wonderful  new  Inven- 
tion means  better  reception,  sharper  tuning. 

Gives  you  more  real  pleasure  from  your  set. 
Completely  Equipped — No  "Extras"  to  Buy Operates  perfectly  on  direct  or  alternating  cur- 

rent, giving  up  to  90  volts  current,  and  using  the 
full  wave  of  the  power  supply.  Simple  directions 
enclosed — anyone  can  plug  it  in  to  any  kind  of  set 
up  lo  six  tubes.  Constant  voltage  gives  set  more 
power.  Costs  no  more  than  set  of  good  "B"  Bat- teries. Solidly  built  in  beautifully  finished  metal 
case,   with  genuine  Bakellte  top. 
—   -,     SEND  YOUR  ORDER  NOW 

&£>nn  Don't  blame  your  set  because  run 
y^"u  down  "B"  Batteries  won't  let  It  work 
\4AA  right.  Order  your  Eliminator  NOW. 
Y  M71-7  Write  name  and  address  on  a  pleca  of 
I  «»^^  paper,  pin  a  dollar  bill  to  It,  and 
  '  mall  it  TODAY.  Pay  postman  bal- 

ance ($6.95  plus  a  few  cents  postage)  when  he 
delivers  your  Eliminator.  Use  it  ten  days.  If  not  more 
than  satisfied,  return  it  and  get  your  money  back. 
Koll-0  Trickle  Charger,  for  either  "A"  or  "B" Batteries,  only  $3.95  (plus  few  cents  postage). 

Send  $1.00  with  order— balance  C.  O.  D.  Satis- 
faction guaranteed  or  money  refunded. 

THE  ROLL-0  RADIO  CO. 
Dept.  R-2  Third  and  Sycamore,   Cincinnati   O. 

Why    ' 
your  set needs 

JLmperite  ;;■; 
-*■  1111 

Because  clear  reception  and 

long  tube  life  necessitate 
that  delicate  and  self -ad- 

justable control  which  only 
AMPERITE  can  give. 

Eliminates  hand  rheostats. 

Simplifies  set-wiring. 
Accepted  as  the  only  perfect 
filament  control  in  every 

popular  construction  set. 
Price  $1.10  Complete 

FREE-Write  for   "The  Radian 
Book. ' '  containing  the  latest  popu- 

lar hook-ups  and  construction  data, 
to  Dept.R.  \  -17 

»     r&SidiaU  Company 
V-  50  FRANKLIN  ST..  NEW  YORK   , 

3MPERITE 'Sht  "SELF-ADJUSTING"  nhautat 

All  Specified  Parts 
FOR  THE 

World's  Record 

Super  8,  9  and  10 
WRITE  TODAY 

For  free  catalog  of  all  the  parts 
needed  for  these  marvelous  receivers 

that  have  made  four  WORLD'S  REC- ORDS. We  stock  complete  parts  just 
as  specified  and  recommended  by  the 
designer:  panels  drilled  and  engraved 
as  per  specifications. 

Every  Record  Authentic  and 
Fully   Verified 

rnrr  Verifications  of  startling  World's rlXLL  Records  sent  upon  request. 

THOR  RADIO  CO., 

319  Crilly  Bldg.  Chicago 

Mailing  Lists 
V  Will  help  you  increase  sales 

.  Business  Concerns. 

T  Cat??n  sufficient*  Write  Immediately  for'free  32 'page  book,  with sample  coaching  lessons  and  full  particular n.     Do  It  today  sure. 
FRANKLIN  INSTITUTE  Deot.  D324  ROCHESTER,  N.  V 
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New  Radio  Service 
For  All  Amateurs 

THE  Barawik  Company  of 
Chicago,  pioneer  radio  mer- 

chants, announce  the  installation 
of  a  new  department  devoted  en- 

tirely to  the  interests  of  short 
wave  enthusiasts.  The  interest 
in  short  wave  transmission  and 
reception  is  continually  growing 
because  of  the  ease  with  which 
tremendous  distances  can  be  cov- 

ered. For  both  the  established 
transmitting  amateur  and  the 
experienced  broadcast  listener, 
the  Barawik  Company  has  inau- 

gurated this  new  department. 

F.  J.  Marco,  well-known 
amateur  and  radio  con- 

sultant, who  will  direct 
the  new  radio  service  for 
the   Barawik    Company 

F.  J.  Marco,  consulting  engi- 
neer, and  owner  of  the  experi- 

mental short  wave  station  9ZA, 
has  been  retained  to  direct  this 
special  department  of  the  Bara- 

wik Company. 
In  the  direction  of  this  new  de- 

partment for  the  Barawik  Com- 
pany, Mr.  Marco  will  endeavor  to 

establish  a  center  of  short  wave 
information  and  engineering 
service  for  the  U.  S.  as  well  as 
internationally.  The  Barawik 
Company  will  be  in  a  position  to 
give  technical  information  and 
supply  all  equipment  pertain- 

ing to  this  field.  In  the  design 
of  the  new  equipment  and  the 
correction  of  difficulties  with  ex- 

isting apparatus,  the  Barawik 
Company  will  constantly  issue 
catalogs  and  bulletins. 

The  Barawik  Company  is  mak- 
ing it  possible  for  all  those  who 

are  not  already  in  the  game  to 
enter  it. 

The  Magazine  of  the  Hour 59 

Be  sure  to  order  your 
January  Number 

Now — a  treat  is  in  store  for 

you. 

Subscribe  to  Radio  Age 

$2.50  a  Year 

Build  a  Better  Set  f 
Than  You  Can  Buy  • 

This  receiver  has  been  tested  and  compared  in  many  laboratories  with  practically  every 
quality  set  now  on  the  market  and  were  a  manufacturer  to  build  this  outstanding  circuit  of 
the  year  it  would  easily  come  within  the  $300  class. 

THE  NEW 

HENRY  LYFORD 
RECEIVER 

Has  been  endorsed  and  approved  by  Radio  News,  Radio,  Popular   Radio,  Citizens  Call  Book 
arid  this  magazine,  read  about  it  in  the  November  issue  of  the  Radio  Age. 

IT'S  A  PLUG-IN  COIL  RECEIVER  WITH  A 
DELIBERATELY    UNBALANCED     CIRCUIT 

Complete  Parts    CQ50 All  parts  fully  guaranteed  and  neatly    Q  Wj  ̂ W 
nacked  includine  blue  prints  ™  ̂ ^  *^ packed  including  blue  prints 

//  your  dealer  cannot  supply  you,  order  direct 

It's  As  Near  Perfect  As  They  Come  and 
EAS  Y_TO_BUILD  _ 

UNIVERSITY  RADIO  CORP. 
50  Park  Place,  N.  Y.  C. 
Please  send  me  booklet  describing  in  detail  full  partic 
lars  of  the  Henry-Lyford. 

Name...   

City  and  State   „   

Please    Mention    Ratlin   Ape    When    Writing   To    Advertisers. 
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Dubilier  Ducon 

Price  $1.50 

G 

J&*!   ^2*i_>      ,    I      tfc    \ 

Aerials  have 
gone  out  of 
style     -     -     - 
IN  THE  old  days,  when  radio

 

was  new,  the  "fan"  was  known 
by  crazy  festoons  of  wire  that 

decorated  his  housetop  or  yard. 
These  were  the  old  fashioned  aerials, 

and  no  one  has  forgotten  all  the 
grief  they  caused. 

Modern  radio  may  use  the  hidden 
loop,  or  the  short  indoor  aerial. 
But  there  is  a  better  way.  The 
Dubilier  Ducon  enables  you  to  use 
the  complete  wiring  system  of  your 
house  without  risk,  and  with  better 
results  than  most  out  door  aerials 

give. 
You  simply  screw  a  Dubilier 

Ducon  into  any  lamp  socket,  and 
connect  it  with  the  antenna  binding 
post  of  your  set.  You  will  find 

that  it  increases  selectivity — espe- 
cially in  crowded  neighborhoods, 

and  will  reduce  "static"  in  the 
summertime. 

Try  a  Dubilier  Ducon  on  your 
set  tonight.  They  are  sold  by  all 

good  dealers  on  five  days'  trial 
for  $1.50. 

I  Dubilier 
CONDENSER.    AND    RADIO    COR.PO  R-ATION 

High    Lights   on  Wavelengths 

and  Frequencies  Used 
(Continued  from  page  15) 

ten-kilocycle  separation  is  main- 
tained. Such  interference  may 

be  due  to  the  use  of  a  receiving 
set  of  poor  selectivity  or  it  may 

be  caused  by  the  receiving-  set 
being  too  near  the  broadcasting 
station. 

Where  Squeals  Originate 

WHEN  two  broadcasting  sta- 
tions are  operating  on  fre- 

quencies differing  by  ten  kilo- 
cycles they  will  product  a  beat 

note  of  10,000  cycles  in  the 
phones  of  a  receiving  set  tuned 
to  one  of  the  stations.  Suppose 
that  these  stations  shift  their 

assigned  frequencies  in  such  a 
manner  that  they  are  separated 

by  only  seven  kilocycles.  You 
will  now  have  a  beat  of  7,000 
cycles  in  the  receiving  set.  The 
10,000-cycle  beat  is  a  pretty  high, 

faint  squeak  and  scarcely  notice- 
able to  the  normal  ear.  The  7,- 

000-cycles  beat,  however  is  likely 
to  be  annoying. 

We  see  from  these  remarks  the 

importance  of  keeping  broadcast- 
ing stations  on  their  assigned  fre- 

quencies with  the  dual  object  of 
eliminating  the  beats  and  the 
side  band  interference.  It  seems 

that  the  ten-kilocycle  separation 
between  broadcasting  stations  is 
almost  ideal :  it  makes  available 
the  maximum  number  of  ether 

channels  without  undue  interfer- 
ence. Then  too,  the  use  of  this 

spacing  expresses  frequency  as- 
signments in  good  round  num- 

bers, an  advantage  in  itself.  It 
seems  probable  that  this  is  the 

best  scheme  for  allocating  broad- 
casting stations  which  can  be  de- 

vised except  in  case  a  fundamen- 
tally different  plan  of  modulation 

comes  in  vogue.  The  problem  be- 
comes one  of  keeping  stations 

strictly  on  their  assigned  fre- 
quencies and  we  can  readily  see 

how  chaos  may  result  from  in- 
discriminate use  of  frequencies. 

It  is  a  pretty  safe  guess  that  if 
all  broadcasting  stations  had 
from  the  very  beginning  been 
designated  by  kilocycles  the  use 
of  meters  would  seem  strange 
and  difficult.  Who  would  want 
to  remember  that  station  WXQ 

had  a  wavelength  of  344.6  me- 
ters, and  that  station  BPR  had  a 
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wavelength  of  215.7  meters,  that 
another  station  had  some  other 
odd  wavelength  and  so  on,  when 
those  stations  can  be  designated 
by  kilocycles  in  whole  numbers 
which  are  multiples  of  ten? 

Let  us  take  out  a  portion  of 
the  wavelength  background  of 
radio  and  view  it  in  the  light  of 
broadcasting.  Imagine  that  you 
can  see  the  successive  waves 
shooting  out  from  the  antenna  of 
a  broadcasting  station  operating 
on  a  frequency  of  600  kilocycles. 
This  means  that  600  waves  will 

cut  through  your  receiving  an- 
tenna in  one  second  and  each 

wave  produces  a  cycle  of  current 
in  your  receiving  circuit.  To 

paint  the  picture  somewhat  dif- 
ferently: the  alternating  currents 

in  the  transmitting  circuit  are 
converted  into  waves  and  shot 

out  into  space;  the  waves  are 
reconverted  into  alternating  cur- 

rents in  your  receiving  set.  Thus 
we  see  that  waves  exist  only  in 
space  and  when  you  tune  your 

receiving  circuit  you  are  making- 
it  responsive  to  a  certain  fre- 

quency. A  wave  of  468.5  meters 
would  have  to  be  a  great  contor- 

tionist to  get  in  your  receiving 
set  since  such  a  wave  is  about  a 

third  of  a  mile  in  length!  How- 
ever, the  frequency  of  640  kilo- 

cycles corresponding  to  that 

wavelength  can  live  quite  com- 
fortably in  the  small  cabinet 

housing  your  receiving  circuit. 

DEPENDABLE    RADIO     EQUIPMENT 

TRANSMITTING 
APPARATUS 
A  Complete  Stock  at 

"CHIRAD" 
IN  addition  to  our  regular broadcast  apparatus  we  carry 
a  very  good  stock  of  transform- 

ers, chokes,  grid  leaks,  high  test 
condensers,  etc.,  for  transmit- 

ting purposes. 
New  Catalog  Now  Ready 

Dealers  and  set  builders,  write 
for  our  new  catalog  and  special 
discounts.     Please  address  us  on 
your  business  letterhead. 

CHICAGO  RADIO 
APPARATUS  COMPANY 

415  South  Dearborn  St., Chicago 

CHIRAD  — RADIO  — CHIRAD 

rlense    Mention    Radio    Age    IT'/if iting   To  Advertisers. 
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U.  oj  Chicago  Gets  Weather  Maps  by  Radio 

mUST* 

tlBI 

-Mm 

Br-              1  1 

Hi  -■■^■■■£-%M& 
Experiments  to  determine  the  possibility  of  transmitting  weather  maps  from  Arling- 

ton to  Chicago  by  means  of  radio  are  under  way  at  the  University  of  Chicago  fol- 
lowing the  installation  of  new  receiving  apparatus  in  the  university's  laboratory. 

Tests  over  much  shorter  distances  have  already  proven  successful,  Dr.  F.  L.  Moulton, 
in  charge  of  the  experiments,  stated.  C.  Francis  Jenkins,  inventor  of  the  apparatus, 
is  keeping  in  touch  with  progress  made  by  the  studio  from  Washington,  every   day 

Units 

$10.00-$12.00 

DOUBLE  ENJOYMENT 
From  your  set  with 

LOUD    SPEAKER 
Volume  with  Perfect  Tone 

Why  sacrifice  the  excellent  work 
of  the  set  by  using  an  inferior 
speaker?  A  BURNS  will  reproduce 
with  pleasing  exactness  every  tone 
and  sound  that  the  set  can  pick  up. 

At  your  dealers  or  direct. 

STATE    AND    64TH    STREETS 
CHICAGO,   U.  S.  A. 

Ask  about  Burns  "B"  Eliminator 

Phase 

The  Radio  Storm  Detector 
(Continued  from,  page  12) 

and  more  frequently;  the  Sys- 
tem Operator  orders  more  boil- 

ers and  generators  put  into  use. 
It  is  a  race  between  man  and 

nature.  The  faster  the  storm 
travels  and  the  more  intense  the 
darkness  accompanying  it,  the 
harder  the  men  in  the  generat- 

ing stations  must  work  to  beat  it. 
No  baseball  game  or  horse  race 
was  ever  more  interesting.  Usu- 

ally when  the  storm  is  within 
half  an  hour  of  the  city,  our  gen- 

erating stations  are  all  ready  to 
cope  with  the  situation.  Finally 
the  black  clouds  appear  over 
Manhattan;  hundreds  of  thou- 

sands of  persons,  perhaps  a  mil- 
lion— in  the  big  office  buildings, 

in  the  homes,  the  factories,  the 
hospitals,  the  schools — all  step 
to  the  wall  and  push  a  button; 
all  want  light  at  once,  and  they 
get  it — thanks  to  the  genius  of 
Thomas  Alva  Edison,  the  devel- 

opment of  the  science  of  radio, 
the  splendid  organization  of  the 

Edison  Company's  operating 
men,  and  the  determination  of 

the  Company  to  be  always  "At 
Your  Service." Mention   Radio  Age   When   Writing  To   Adve 

1 'Weighs  out  right  capacity 

as  accurately  as  the  apothe- 
cary weighs  out  a  precious 

drug. "  A.C.L. 

TECHNICAL  men  are  quick 
to  appreciate  Sangamo  con- 

densers in  intermediate  ca- 
pacities. One  engineer,  well 

known  to  readers  of  radio  pub- 
lications— Austin  C.  Lescar- 

boura — sends  us  the  following 
characteristic  comment,  which 

is  published  with  his  consent: 

"In  my  laboratory  we  develop 
new  circuits  and  variations  of  old 
circuits,  publishing  the  results  in 
radio  magazines.  Needless  to  say, 
we  are  using  and  specifying  Sangamo 
condensers  throughout.  In  my 

opinion  there  is  no  other  fixed  con- 
denser that  can  compare  with  the 

Sangamo  in  accuracy,  permanent 
capacity,  value,  neatness,  and  handi- ness. 

"The  Sangamo  condenser  weighs 
out  just  the  right  capacity  as  the 
apothecary  weighs  out  a  precious 

drug." 
Mica  Condensers 

are  made  in  34  sizes,  ranging  from  0.00004 
mfd.  to  0.012  mfd.  Sangamo  Wound 
Condensers  are  ready  in  capacities  from 
1-10  mfd.  to  4  mfd.;  Series  A  guaranteed 
for  continuous  operation  at  250  volts 
AC,  400  volts  DC;  Series  B  guaranteed 
at  500  volts  AC,  1000  volts  DC;  also  12 
and  14  mfd.  blocks. 

Sangamo  Electric  Company 
6332-10        Springfield,  Illinois 

RADIO  DIVISION,  SO  Church  Street,  New  York 

SALES  OFFICES— PRINCIPAL  CITIES 
For  Canada — Sangamo  Electric  Co.  of  Canada,  Ltd., Toronto 

For  Europe — British  Sangamo  Co.,  Ponders  End Middlesex,  Eng. 

For  Far  East — Ashida  Engineering  Co  .  Osaka,  Japan 
tisere. 
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KDKA 
KDLR 
KDYL 
KFAB 
KFAD 
KFAF 
KFAU 
KFBB 
KFBC 
KFBK 
KFBL 
KFBS 
KFBU 
KFCB 
KFDD 
KFDM 
KFDX 
KFDY 
KFDZ 
KFEC 
KFEL 

KFEQ 
KFEY 
KFFP 
KFGQ 
KFH 
KFHA 
KFHL 
KFI 
KFIF 
KFIO 
KFIO 
KFIU 
KFIZ 
KFJB 
KFJC 
KFJF 
KFJI 
KFJM 
KFJR 
KFJY 
KFJZ 
KFKA 
KFKB 
KFKU 
KFKX 
KFKZ 
KFLR 
KFLU 
KFLV 
KFLX 
KFMR 
KFMX 
KFNF 
KFOA 
KFOB 
KFON 
KFOO 
KFOR 
KFOT 
KFOX 
KFOY 
KFPL 
KFPM 
KFPR 
KFPW 
KFPY 

KFQA 
KFQB 
KFQD 
KFOP 
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Correct  List  of  Broadcast  Stations 
Westinghouse  Electric  &  Mfg.  Co.- EastPittsburgh,  Pa.  309 
Radio  Electric  Co   Devils  Lake,  N.  D.  231 
Newhouse  HoteL   Salt  Lake  City,  Utah  246 
Nebraska  Buick  Auto  Co   Lincoln,  Neb.  341 
Electrical  Equipment  Co   Phoenix,  Ariz.   273 
A.  E.  Fowler   San  Jose,  Calif.  217 
Independent  School  Dist   Boise,  Idaho  280 
F.  A.  Buttrey  &  Co.   Havre,  Mont.  275 
W.  Z.  Azbill..„_   San  Diego,  Cal.  380 

Kimball-Upson   Co.   Sacramento,  Calif.  535 
Leese  Bros.   Everett,  Wash.  224 
School  District  No.  One     Trinidad,  Colo.  238 

St.  Matthews  Cathedral   Laramie,  Wyo.  375 
Nielson  Radio  Supply  Co   Phoenix,  Ariz.  238 
St.  Michael  Cathedral   Boise,  Idaho  275 
Magnolia  Petroleum  Co   Beaumont,  Texas  316 
First  Baptist  Church   Shreveport,  La.  236 
South  Dakota  State  College   Brookings,  S.  D.  306 
Harry  O.  Iverson   Minneapolis,  Minn.  231 
Meier  &  Frank   Portland,  Ore.  248 

Eugene  P.  O'Fallon,  Inc   Denver,  Colo.  254 
Scroggin  &  Co   Oak,  Neb.  268 
Bunker  Hill  &  Sullivan     ...Kellogg,  Idaho  233 
First  Baptist  Church.   Moberly,  Mo.  242 
Crary  Hardware  Co   Boone,  Iowa  226 
Hotel  Lassen.   Wichita,  Kans.  268 
Western  State  College  of  Colo   Cunnison,  Colo.  252 
Penn.  College   Oskaloosa,  Iowa  240 
E.  C.  Anthony,  Inc   Los  Angeles,  Calif.  467 
Benson  Polytechnic  Institute   Portland,  Ore.  248 
North  Central  High  School   Spokane,  Wash.  272 
First  Methodist  Church   Yakima,  Wash.  256 
Alaska  Electric  Light  &  Power  Co     Juneau,  Alaska  226 
Commonwealth  Reporter   Fond  du  Lac,  Wis.   273 
Marshall  Electric  Co   Marshalltown,  Iowa  248 
R.  B.  Fegan   Junction  City,  Kans.  219 
National  Radio  Mfg.  Co     Oklahoma  City,  Okla.  261 
E.  E.  Marsh.   Astoria,  Ore.  246 
University  of  North  Dakota.   Grand  Forks,  N.  D.   278 
Ashley  C.  Dixon  &  Son   Portland,  Ore.  263 

Tunwall  Radio  Co   Fort  Dodge,  Iowa  246 
W.  E.  Branch.   Ft.  Worth,  Tex.  254 
Colo.  State  Teachers  College   Greeley,  Colo.  273 
J.  R.  Brinkley    Milford,  Kan.  431 
The  University  of  Kansas.   Lawrence,  Kans.  275 
Westinghouse  Elec.  &  Mfg.  Co   Hastings,  Neb.  288 
Chamber  of  Commerce   Kirksville,  Mo.  225 

University  of   New   Mexico   Albuquerque,  N.  M.  254 
San  Benito  Radio  Club   San  Benito,  Texas  236 
Swedish  Evangelist  Church   Rockford,  111.  229 
George  Roy  Clough     Galveston,  Texas  240 
Morningside  College   Sioux  City,  Iowa  261 
Carlton  College     Northfield,  Minn.  337 
Henry  Field  Seed  Co     Shenandoah,  Iowa  461 
Rhodes  Department  Store   Seattle,  Wash.  454 
KFOB,  Inc     Burlingame,  Calif.  225 
Echophone  Radio  Shop   Long  Beach,  Calif.  233 

Latter  Day  Saints'  Union...   Salt  Lake  City,  Utah  236 
Tire  &  Electric  Co   David  City,  Neb.  226 
College  Hill  Radio  Club     Wichita,  Kans.  231 
Tech.  High  School   _.   Omaha,  Nebr.  248 
Beacon  Radio  Service   St.  Paul,  Minn.  252 
C.  C.  Baxter..     Dublin,  Texas  252 
The  New  Furniture  Co   Greenville,  Texas  242 
Los  Angeles  County  Forestry  Dept...Los  Angeles,  Calif.  231 
St.  Johns  M.  E.  Church   Carterville,  Mo.  258 
Symons  Investment  Co   Spokane,  Wash.  273 
The   Principia   St.  Louis,  Mo.  261 
Lone  Star  Bdcast  Co   Fort  Worth,  Texas  508 

Anchorage  Radio  Club   Anchorage,  Alaska  300 
G.  S.  Carson,  Jr         _..  Iowa  City,  la.   224 

KFOU  W.  E.  Riker     Holy  City,  Calif.  231 
KFQW  C.  F.  Knierim   Seattle,  Wash.  216 
KFQZ   Taft  Products  Co   Hollywood,  Calif.  226 
KFRB    Hall  Bros   Beeville,  Texas  248 
KFRC   City  of  Paris     i   San  Francisco,  Calif.  268 
KFRU  Stephens  College.   Columbia,  Mo.  500 
KFRW  Western  Broadcasting  Co   Olympia,  Wash.  219 
KFSD    Airfan  Radio  Corp   San  Diego,  Calif.  246 
KFSG    Echo  Park  Evan.  Assn   Los  Angeles,  Calif.  275 
KFUL   Thomas  Groggan  &  Bros   _     Galveston,  Texas  258 
KFUM  W.  D.  Corley.   Colorado  Springs,  Colo.  240 
KFUO  Concordia  Seminary.   St.  Louis,  Mo.  545 
KFUP    Fitzsimmons  General  Hospital   Denver,  Colo.  234 
KFUR  Peery  Bldg.  Co.,  Inc   Ogden,  Utah  224 
KFUS    Louis  L.  Sherman.   Oakland,  Calif.  256 
KFUT   University  of  Utah   Salt  Lake  City,  Utah  261 
KFUU   H.C.ColburnandE.L.  Mathewson,Oakland,Calif.  220 
KFVD    Chas.  &  W.  J .  McWhinnie.       Venice,  Calif.  205 
KFVE     Benson  Broadcasting  Corp     St.  Louis,  Mo.  240 
KFVG   First  M.  E.  Church   Independence,  Kans.  236 
KFVI     Headquarters  Troop,  56th  Cavalry.   Houston,  Texas  240 
KFVN    Carl  E.  Bagley.   Fairmont,  Minn.  227 
KFVR    Moonlight   Ranch   Denver,   Colo.   244 
KFVS    Cape  Girardeau  Battery  Sta.,  Cape  Girardeau,  Mo.   224 
KFVY   Radio  Supply  Co   Albuquerque,  N.  M.  250 
KFWB  Warner  Bros.   Pictures.   Hollywood,  Calif.  252 
KFWC  L.  E.  WalL   .San  Bernardino,  Calif.  291 
KFWF  St.  Louis  Truth  Center.   St.  Louis,  Mo.  214 
KFWH  F.  Wellington  Morse,  Jr     Eureka,  Calif.  254 
KFWI    Radio  Entertainments,  Inc   San  Francisco,  Calif.  250 
KFWM  Oakland  Educational  Society   Oakland,  Calif.  316 
KFWO  Lawrence  Mott   Avalon,  Calif.  211 
KFWU  Louisiana  College   Pineville,  La.  238 
KFWV  Wilbur  Jerman   ,._   Portland,   Ore.  213 
KFXB   Bertram  C.  Heller   Big  Bear  Lake,  Calif.  203 
KFXD  Service  Radio  Co   Logan,  Utah  205 

KFXF  Pike's   Peak   Broadcasting  Co   Denver,   Colo.  430 
KFXH  Bledsoe  Radio  Company     El  Paso,  Texas  242 
KFXJ    R.    G.    Howell   near  Edgewater,  Colo.  216 
KFXR  Classen  Film  Finishing  Co   Oklahoma  City,  Okla.  214 
KFXY  Harry  M.  Costigan..   _.._     Flagstaff,  Ariz.  205 

KFYF   Carl's  Radio  Den     Oxnard,  Calif.  214 
KFYJ    Houston  Chronicle  Pub.  Co.  (Portable)  Houston,  Tex.  238 

KFYO  Buchanan- Vaughan  Co.    Texarkana,    Tex.  210 
KFYR  Hoskins-Meyer,  Inc.    Bismarck,  N.  Dak.  248 
KGAR  Tucson  Citizen        Tucson,  Ariz.  244 
KGBS  A.    C.    Dailey.   Seattle,    Wash.  227 
KGBU  Alaska  Radio  Co..   Ketchikan,  Alaska  229 
KGBW  Martin   Brotherson   Joplin,   Mo.  283 
KGBX  J.  B.  Abercrombie.   St.  Joseph,  Mo.  348 
KGBY  Albert  C.  Dunning.       Shelby,  Nebr.  203 
KGBZ   Federal  Livestock  Remedy  Co     York,  Nebr.  333 
KGCA  C.  W.  Greenley   Decorah,  Iowa  280 
KGCB  Wallace  Radio  Institute.   .._   Oklahoma,  Okla.  331 
KGCG  Moore    Motor    Co   Newark,   Ark.  234 
KGCH  Wayne   Hospital   Wayne,   Nebr.  450 
KGCI  S.  M.  Rhodes   San  Antonio,  Texas  240 
KGCL  Louis   Wasmer   ....Seattle,  Washington  230 
KGCM  Robert  B.  Bridge   San  Antonio,  Texas  263 
KGCN  Alva  E.  Smith   Concordia,  Kansas  210 

KGGR  Cutler's  Broadcasting  Service   Brookings,  S.  D.    252 
KGCX  First    State    Bank   Vida,    Mont.  240 

KGDE  Jaren  Drug  Co   Barrett,  Minn.  232 
KGO      General  Electric  Co         Oakland,  Calif.  361 

KGTT  Glad  Tidings  Tabernacle,  Inc   San  Francisco,  Calif.  207 
KGU      Marion  A.  Mulrony..._   _   Honolulu,  Hawaii  270 
KGW     Morning  Oregonian     Portland,  Oreg.  492 
KGY     St.  Martins  College     _...Lacey,  Wash.  278 
KHJ      Times-Mirror  Co       Los  Angeles,  Calif.  405 
KHQ     Louis  Wasmer.   Spokane,  Wash.  395 
KICK     Atlantic    Automobile    Co          _    Anita,    Ta.  273 
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Start  Radio  with  a  Crystal 
Receiver 

(Continued  from  page  7) 

given  conditions  may  not  fit  your 
conditions.  That  is  why  it  is 
well  to  work  out  your  own  prob- 

lems instead  of  following  the 

other  fellow's  design. A  condenser  is  used  with  the 
inductance  coil.  One  rated  at 
.001  microfarads  capacity  comes 
about  as  near  meeting  the  needs 
of  the  crystal  detector  set  build- 

er as  any,  but  it  is  well  to  start 
with  an  elastic  unit.  Buy  a 
frame,  thirteen  or  more  plates 
and  a  dial  from  the  five-and-ten, 
or  better  ones  that  will  last  long- 

er from  a  radio  shop.  Assemble 
all  the  plates,  test  out  the  con- 

denser, then  reduce  the  number 
of  plates  until  the  correct  ca- 

pacity for  your  needs  is  ob- 
tained. 

THERE  is  a  certain  balance 
that  must  be  maintained  be- 

tween the  coil  and  condenser.  In 

the  appendices  of  the  radio  text- 
books found  in  public  libraries 

are  tables  showing  how  much  in- 
ductance and  capacity  are 

needed  to  tune  to  a  given  wave- 
length and  keep  out  other  wave- 

lengths. More  or  less  of  each 
may  be  used,  as  long  as  the  in- 

ductance and  capacity,  multi- 
plied together,  give  the  product 

required  for  the  given  wave- 
length. Don't  remove  the  ap- 

pendix just  because  the  contents 

FLOATING 
SOCKETS 

Stop  microphonic  noises, 
mechanical  feed-back  and 
audio  vibration! 

_  AmscoFloatingSocketsmake 
it  possible  to  operate  your  tubes 
at  highest  efficiency. 
They  take  all  the  new  type 

tubes— with  the  click  that  guar, 
antees  positive  contact. 

Ask  your  dealervr  write  for  leaflet 

AMSCO  PRODUCTS,  INC. 
Broome  and  Lafayette  Streets 

New  York  City 

are  hard  to  digest — some  other 
fellow  may  want  to  use  it!  Fig- 

uring out  a  coil  and  condenser 
for  a  desired  range  of  wave- 

lengths is  not  a  very  hard  job 
for  anyone  who  has  covered 
grammar  school  arithmetic. 

When  you  have  your  coil,  hitch 
one  end  of  it  to  the  aerial  and 
the  other  end  to  the  ground  wire. 
Connect  the  ends  of  the  coil  with 
the  terminals  of  the  condenser. 
If  this  does  not  work  well,  try 
connecting  the  condenser  between 
the  aerial  and  the  coil.  Then 
try  it  between  the  coil  and  the 
ground  wire.  The  crystal  should 
be  connected  bewteen  the  two 
ends  of  the  coil,  with  one  phone 
cord  tip  on  each  side  of  the  cry- 

stal. Or,  the  phones  may  be 
tried  between  the  coil  and  the 

crystal,  on  either  side  of  the  lat- 
ter. 

While  the  experimental  work 
is  in  progress,  the  parts  may  as 
well  be  strung  out  on  a  table 
where  they  can  be  hooked  up  and 
unhooked  with  the  least  trouble. 

After  you  have  found  a  hook-up 
that  brings  in  what  you  want, 
there  will  be  time  to  design 
panels,  cabinets,  or  lay-outs. 
Some  like  to  anchor  the  appara- 

tus to  the  table. 

Circuit  diagrams  and  construc- 
tional details  for  all  types  of 

crystal  sets  can  be  found  in 
books  at  the  libraries.  Many 
have  been  published  in  this  mag- 

azine. The  Superintendent  of 
Documents,  Government  Print- 

ing Office,  Washington,  D.  C, 
sells  good  pamphlets  at  five  to 
ten  cents  each.  State  colleges 
and  universities  have  designed 
sets  and  issued  instructions  that 
can  be  obtained  free  of  charge 
or  for  small  sums. 
Whether  you  are  interested 

primarily  in  pleasure  or  profit, 
you  cannot  afford  to  overlook 
radio,  for  you  can  build  a  cry- 

stal set  for  less  than  five  dollars 
that  will  keep  you  in  touch  with 
broadcasting  stations  within  a 
radius  of  five  to  twenty-five 
miles  and  possibly  reach  out  fur- 

ther. Most -of  the  parts  can  be 
used  later  in  a  tube  set,  if  you 
decide  to  build  one,  which  you 
probably  will! 
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Every  Radio  Fan 
should  have  this 

book 

v|S  IC.S. jl    RADIO m   HANDBOOK. 

100,000  SOLD 
514  PAGES 

Compiled  by 

HARRY  F.  DART,  E.E. 

Formerly  with  the 

Western    Electric 

Co.,     and     U.    S. 
Army  Instructor  of 

BE  A  RADIO  expert— it's  easy  for  the  100,000 who  own  this  compact,  complete  Radio  Hand- 
book. Written  in  good,  plain,  understandable 

language.  Crammed  full  of  facts,  every  one  use- 
ful and  important.  Explains  how  receivers  and 

transmitters  work,  how  to  build  and  operate 
them.  Whatever  you  or  your  friends  want  to 

know,  it's  here.  Will  save  you  many  times  its small  cost. 

TELLS  ALL  ABOUT:  Electrical  terms 

and  circuits,  antennas,  batteries,  genera- 
tors and  motors,  electron  (vacuum) 

tubes,  most  receiving  hook-ups,  radio  and 
audio  frequency  amplification,  broadcast 
and  commercial  transmitters  and  receiv- 

ing, super-regeneration,  codes,  license 
rules.     Many  other  features. 

Nothing  else  like  it.  Make  this  extraordinary  book 

your  radio  library — just  this  one  little  giant  is  all 
you  need.  Everything  in  one  index,  under  one  cover, 
in  one  book,  for  one  dollar. 

Just  mail  the  coupon  with  a  dollar  bill  and  your 
name  and  address,  and  this  514-page  I.  C.  S.  Radio 
Handbook  will  be  sent  to  you  by  return  mail.  Note 
the  other  good  books  listed  below  at  low  prices. 

INTERNATIONAL  CORRESPONDENCE 
SCHOOLS 

Box  878 1 -F,  Seranton,   Penna. 

I  enclose   $     for  which  send  me,   post-paid, 
the  Handbooks  marked  X,  at  $1  each.  It  is  under- 

stood that  if  I  am  not  entirely  satisfied  I  may 
return  them  within  five  days  and  you  will  refund 
my  money. 

□  RADIO   HANDBOOK,   514  PAGES,   $1 
□  Automobile  Handbook,  354  pages  -  -  -  $1 
D  Electrical   Handbook,   414  pages  -      -      -      -      51 
□  Chemistry  Handbook,  34S  pages  -  -  -  $1 
Q  Pharmacy    Handbook,    324    pages      -     -      -     $1 
□  Traffic  Handbook,  38  0  pages  -  -  -  -  SI 
Q  Building  Trades  Handbook,  40!)  pages  -  -  $1 
P  Machine  Shop  Handbook.  333  panes  -  -  $1 
L"J  Salesman's    Handbook.    3.V2    pages      -      -      -      $1 
□  Advertising   Handbook,    445    pages    -     -     -     ?1 
□  Bookkeeper's    Handbook,    3  02    pages      -      -      Jl 
□  Civil  Engineer's  Handbook.  411  pages  -  -  51 
D  Steam  Engineer's   Handbook,    29  8    pages      -      $1 

Enclose  SI. 5  0  i> 

leant  the  Lrathtri 
books  can  be  had   i Handbook   and  the 

stead  o/si  for  each  book  H  you 
id  binding.  All  of  the  above 
n  this  hindino  except  the  Traffc 
Building   Trades  Handbook. 

TheWriteGifi 

for  Children Individual  Namec*f  Art 

PENCIL  SETS*1^ De  Luxe  Set:      |Pg! 

Finest      genuine     sheepskin 
leather  case  with  coin  pocket, 

richly  embossed.     Any  name 
engraved  in  18  kt.  gold.    Con- 
ains  pencils  and  penholder  in  as- 

sorted colors,  point  protector,  ruler, 

.sharpener.     Absolutely  supreme  in its  class. 

Money  Otdei  or  U.  S.  Postage. 

U.  S.  PENCIL  CO.,  Inc. 
487  Broadway    Dept.  Z,    New  York 
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KJBS     J.  Brunton  &  Sons  Co   .San  Francisco,  Calif.  234 
KJR      Northwest  Radio  Service  Co   Seattle,  Wash.  384 

KLDS    Reorganized  Church  of  Jesus  Christ,  Independence, Mo.  441 
KLS       Warner  Brothers           Oakland,  Calif.  250 

KLX      Tribune  Publishing  Co   Oakland,  Calif.  508 
KLZ       Reynolds  Radio  Co   Denver,  Colo.  265 
KMA     May  Seed  &  Nursery       Shenandoah,  Iowa  461 
KMJ      Fresno  Bee   Fresno,  Calif.  234 

KMMJ  M.  M.  Johnson  Co     _._   Clay  Center,  Nebr.  229 
KMO     Love  Electric  Co       Tacoma,  Wash.  250 
KMOX  Voice  of  St.  Louis..   _.._   _     St.  Louis,  Mo.  280 
KMTR  Echophone  Mfg.  Co   Los  Angeles,  Calif.   372 
KNRC  C.  B.  Juneau     _   Hollywood,  Calif.  208 
KNX      Los  Angeles  Express.     _.   _... Los  Angeles,  Calif.  337 
KOA      General  Electric  Co       Denver,  Colo.  322 

KOAC  Oregon  Agriculture  College   Corvallis,  Oreg.  280 
KOB      N.  Mex.  College  of  Agric...._   State  College.N.  Mex.  349 
KOCH  Omaha  Central  High  School   Omaha,  Neb.  258 
KOCW  Oklahoma  College  for  Women   Chickasha,  Okla.  252 
KOIL    Mona  Motor  Oil  Co     Council  Bluffs,  Iowa  306 
KOIN    KOIN,  Inc   .....Portland,  Ore.  319 
KOMO  Birt  F.  Fisher.   Seattle,  Wash.  306 
KOWWFrank  A.  Moore   Walla  Walla,  Wash.  285 
KPJM    Wilburn   Radio  Service   Prescott,  Ariz.    215 
KPO      Hale  Bros.,  Inc     _   San  Francisco,  Calif .  428 
KPPC    Pasadena  Presbyterian  Church   Pasadena,  Calif.  229 

KPRC  Houston  Printing  Co   ...     Houston,  Texas  297 
KPSN  Star-News   Pasadena,  Calif.  316 
KQW    First  Baptist  Church   San  Jose,   Calif.  333 

KQV      Doubleday-Hill  Electric  Co   Pittsburgh,  Pa.  275 
KRE      Berkeley  Daily  Gazette       Berkeley,  Calif.  256 
KSAC   Kansas  State  Agricultural  College....Manhattan,  Kans.  341 
KSD      Pulitzer   Publishing  Co   St.  Louis,  Mo.  545 
KSEI     Broadcasting  Association   Pocatello,  Idaho  261 
KSL      Radio  Service  Corp.._     Salt  Lake  City,  Utah  300 
KSMR  Santa  Maria  Valley  Railroad.   Santa  Maria,  Calif.  283 
KSO      A.  A.  Berry  Seed  Co   Clarinda,  Iowa  242 
KTAB  Associated  Broadcasters   Oakland,  Calif.  303 
KTBI    Bible  Institute   Los  Angeles,  Calif.  294 
KTBR  M.  E.  Brown     ....Portland,  Ore.  263 
KTHS   New  Arlington  HoteL   Hot  Springs,  Ark.  375 
KTNT  N.  Baker   Muscatine,  Iowa  333 
KTUE    Uhalt    Electric   Houston,  Texas  263 
KTW     First  Presbyterian  Church   Seattle,  Wash.  454 
KUOA  University  of  Arkansas   Fayetteville,  Ark.  300 
KUOM  University  of  Montana   Missoula,  Mont.  244 
KUSD   University  of  South  Dakota   Vermillion,  S.  D.  278 
KUT      University  of  Texas   Austin,  Texas  231 
KVOO   Southwestern  Sales  Corp   .....Bristow,  Okla.  375 
KWCR  H.  F.  Parr.   Cedar  Rapids,  Iowa  278 
KWG     Portable  Wireless  Telegraph  Co   ....Stockton,  Calif.  248 
KWKC  Wilson  Duncan  Studios   Kansas  City,  Mo.  236 
KWKHW.  G.   Patterson   Kennonwood,  La.  312 

KWSC  State  College  of  Washington   _...Pullman,  Wash.  349 
KWTC  J.  W.  Hancock   Santa  Ana,  Calif.  261 
KWUCWestern  Union  College     Le  Mars,  Iowa  252 
KWWG  City  of  Brownsville   Brownsville,  Texas  278 
KXRO  Brott     Laboratories   Seattle,     Wash.  240 

KYW    Westinghouse  Electric  &  Mfg.  Co...._   Chicago,  111.  535 
KZM     Preston  D.  Allen   Oakland,  Calif.  240 
WAAD  Ohio  Mechanical  Institute     Cincinnati,  Ohio  258 
WAAF  Chicago  Daily  Drovers  Journal   Chicago,  111.  278 
WAAM   Isaiah  R.  Nelson   Newark,  N.  J.  263 
WAAT  F.  V.  Bremer.       Jersey  City,  N.  J.  235 
WAAW  Omaha  Grain  Exchange     Omaha,  Nebr.  384 
WABB  Harrisburg  Radio  Co     Harrisburg,  Pa.  204 
WABC  Asheville  Battery  Co.,   .Asheville,  N.  C.  254 
WABI    1st  Univeralist  Church   Bangor,  Me.  240 
WABO  Hickson  Elec.  Co.,  Inc   Rochester,  N.  Y.  278 
WABO  Haverford  College  Radio  Club..._   _...Haverford,  Pa.  261 
WABR  Scott  High  School   Toledo,  Ohio  263 
WABW  College  of  Wooster   Wooster,  Ohio  207 
WABX  Henry  B.  Joy...-   _   Mt.  Clemens,  Mich.  246 
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WABY  John  Magaldi,  Jr   Philadelphia,  Pa.  242 
WABZ  Colis  Place  Baptist  Church   New  Orleans,  La.  275 
WADC  Allen  T.  Simmons.       Akron,  Ohio  258 
WAFD  Albert  P.  Parfet   Port  Huron,  Mich.  275 
WAGMR.  L.  Miller.   Royal  Oak,  Mich.  275 
WAGS  Willow  Garage,  Inc   Sommerville,  Mass.  250 
WAHG  A.  H.  Grebe   Richmond  Hill,  N.  Y.  316 
WAIT    A.  H.  Waite  &  Co   Taunton,  Mass.  229 
WAIU    American  Insurance  Union     Columbus,  Ohio  294 
WAMDRaddison  Radio  Corp     Minneapolis,  Minn.  244 
WAPI    Alabama  Polytechnic  Institute   Auburn,  Ala.  461 
WARC  American  Radio  &  Research   Medford,  Mass.  261 

WASH  Baxter  Laundry  Co   Grand  Rapids,  Mich.  256 
WATT  Edison  Elec.  Ilium.  (Portable)   Boston,  Mass.  244 
WBAA  Purdue  University.   W.  Lafayette,  Ind.  273 
WBAG  James  Milliken  University   Decatur,  111.  270 
WBAK  Pennsylvania  State  Police   Harrisburg,  Pa.  275 
WBAL  Consolidated  Gas  &  Power  Co   Baltimore,  Md.  246 
WBAP  Carter  Publications,  Inc   Ft.  Worth,  Tex.  476 
WBAW  Braid  Elec.  Co.  &  Waldrum  Druj;  Co   Nashville.Tenn.  236 

WBAX  John  H.  Stenger,  Jr   Wilkes-Barre,  Pa.  256 
WBBC  P.  J.  Testan.     _   Brooklyn,  N.  Y.  250 
WBBL  Grace  Covenant  Presbyterian  Church.„.Richmond,  Va.  229 
WBBM  Atlass  Investment..     _.._   Chicago,  111.  226 
WBBP  Petoskey  High  School   Petoskey,  Mich.  238 

WBBR  People's  Pulpit  Assoc   Rossville,  N.  Y.  416 
WBBS  First  Baptist  Church   New  Orleans,  La.  252 
WBBWRuffner  Junior  High  School.   Norfolk,  Va.  222 
WBBY  Washington  Light  Inf       Charleston,  S.C.  268 
WBBZ  C.  L.   Carrell   (Portable,)  Chicago  111.  216 
WBCN  Foster  &  McDonnell   Chicago,  111.  266 
WBES   Bliss  Electrical  SchooL   Takoma  Park,  Md.  222 

WBMS  G.  J.  Schowerer   North  Bergen,  N.  J.  224 
WBNY  Baruschrome  Corp     New  York,  N.  Y.  322 
WBOO  A.  H.  Grebe  &  Co.,  Inc   Richmond  Hill,  N.  Y.  236 
WBRG  Birmingham  Broadcasting   Co   Birmingham,  Ala.  248 

WBRE  Baltimore  Radio  Exchange   Wilkes-Barre,  Pa.  231 
WBRL  Booth  Radio  Laboratories   Tilton,  N.  H.  365 
WBRS  Universal  Radio  Mfg.  Co     Brooklyn,  N.  Y.  394 
WBT     Charlotte  Chamber  of  Commerce.   Charlotte,  N.  C.  275 
WBZ     Westinghouse  Elect.  &  Mfg.  Co   Springfield,  Mass.  333 
WBZA  Westinghouse  Elect.  &  Mfg.  Co     Boston,  Mass.  333 
WCAC  Connecticut  Agricultural  College.—.   Mansfield,  Conn.  275 
WCAD  St.  Lawrence  University.   Canton,  N.  Y.  263 
WCAE  Kaufman  &  Baer  Co   _   Pittsburgh,  Pa.  461 
WCAJ   Nebraska  Wesleyan  University-University  Place,  Nebr.  254 
WCAL  St.  Olaf  College   Northfield,  Minn.  337 
WCAM  City  of  Camden   Camden,  N.  J.  236 
WCAO  Brager,  of  Baltimore       Baltimore,  Md.  275 
WCAP  Chesapeake  &  Potomac  Tel.  Co   Washington,  D.  C.  469 
WCAR  Southern  Radio  Corp     San  Antonio,  Texas  263 
WCAT  School  of  Mines   Rapid  City,  S.  Dak.  240 
WCAU  Universal  Broadcasting  Co   Philadelphia,  Pa.  278 
WCAX  University  of  Vermont   Burlington,  Vt.  250 
WCAZ    Carthage    College.....   ...Carthage,  111.  246 
WCBA  Charles  W.  Heimbach   Allentown,  Pa.  254 
WCBD  Wilbur  Glenn  Voliva   Zion,  111.  345 
WCBE  Uhalt  Radio  Co     New  Orleans,  La.  263 

WCBH  University  of  Mississippi   Oxford,  Miss.  242 
WCBMHotel  Chateau   Baltimore,  Md.   229 

WCBR  C.  H.    Messter   Portable  210> 
WCBS  H.   L.  Dewing.  Portable,   _   Boston  Mass.  242 
WCCO  Washburn-Crosby  Co   Anoka,  Minn.  416 
WCFL  Chicago  Fed.   of   Labor   Chicago,    111.  492 
WCFT  Knights  of  Pythias  Home     Tullahoma,  Tenn.  252 
WCLO  C.  E.  Whitmore.   Camp  Lake  Wis.  231 
WCLS   H.  M.  Couch     Joliet,  111.  214 
WCMA  Culver  Military  Academy.   Culver,  Ind.  258 
WCOA  City  of  Pensacola     Pensacola,  Fla.  222 
WCRW  Clinton  R.  White.         Chicago,  111.  416 

WCSH  Henry  R.  Rines.       Portland,  Maine  500 
WCSO  Wittenberg  College   Springfield,  Ohio  248 
WCWKChester    W.     Keen   .....Fort    Wayne,    Ind.  234 
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Dry  Cell  Batteries 
or  Eliminators? 

WITH  so  many  and  varied 
battery  substitutes  on  the 

market  this  fall,  the  question  of 

whether  to  use  "B"  batteries  or 
socket-power  devices  is  going  to 
assume  important  proportions  in 

the  minds  of  many  radio  enthu- 
siasts. Set  owners  and  prospec- 

tive set  owners  already  are  ask- 
ing whether  batteries  or  house- 

current  attachments  are  more  de- 
pendable, more  economical,  more 

generally  satisfactory  for  "B" 
current  supply. 

Unfortunately,  these  questions 
cannot  be  answered  as  promptly 
and  as  emphatically  now  as  they 
may  be  answered  a  few  years 
hence.  Socket-power  devices, 

for  "B"  power  supply  may  be 
vastly  improved  within  the  next 
few  years  and  may  be  produced 
at  considerably  smaller  costs 
than  those  which  prevail  today. 
On  the  other  hand,  the  useful  life 
of  dry  batteries  may  be  decidedly 
lengthened  by  laboratory  and 
manufacturing  achievements  in 
the  near  future.  In  this  connec- 

tion it  may  be  well  to  remember 
that  comparatively  recently  the 

process  of  building  dry  "B"  bat- 
teries in  layer  cells  rather  than 

in  cylindrical  units,  has  length- 
ened battery  life,  for  average  use, 

approximately  fifty  per  cent. 
However,  careful  comparison 

of  dry-cell  "B"  batteries  and 
house-current  "B"  power  devices 
as  they  are  today,  has  brought  to 
light  certain  general  rules  which 
may  guide  the  set  owner  toward 

selection  of  the  "B"  power  supply 
which  is  best  suited  to  the  needs 
of  his  individual  set. 

Radio  receiving  sets  must  be 
divided  into  two  general  classes, 
insofar  as  power  requirements 

are  concerned — namely,  those 
which  consume  so  much  power 

that  dry  cell  "B"  batteries  are  in- 
adequate to  meet  the  demand  for 

power,  and  those  which  consume 

so  little  power  that  dry  cell  "B" 
batteries  can  be  relied  upon  to 
run  them  economically  and  de- 

pendably. So,  after  all,  the  real 

key  to  the  set  owner's  solution  of 
the  problem  of  batteries  versus 

"eliminators,"  lies  in  ascertaining 
whether  his  set  is  within  the  class 

which  can  depend  only  upon 

"eliminators"  or  within  the  class 

i-E      Bradl^olunE     Brad^amitA 
No.lO  No. 25  7500  OHMS 

Bradleyohm-E 
For  B-elimir:ator  service  re- 

quiring wide  voltage  control. 
Bradleyohm-E  is  essential. 
It  is  an  oversize  Bradleyohm 
with  sufficient  capacity  to 
handle  all  normal  B-elimina- 
tor  requirements.  Be  sure  to 
ask  for  Bradleyohm-E  in  the 
checkered  carton.  Your 
dealer  can  get  them  for  you. 

Bradleyunit-A 
This  solid,  molded,  fixed 
resistor  has  no  glass  or  her- 

metic sealing  in  its  construc- 
tion. It  is  a  solid  unit  with 

silver-plated  end  caps  that 
are  not  aflected  by  tempera- ture, moisture  and  age.  By 
all  means,  use  Bradleyunit-A 
when  you  need  a  fixed  re- 

What  a  whale  of  a  difference 
a  few  Bradley  ohms  make 

— in  a  B-Eliminator! 
MAGAZINES  and  newspapers  have  been 

publishing  circuits  and  instructions  for 
assembling  B-eliminators.  Many  types  of  kits 
have  been  used,  but  the  outstanding  feature  has 
been  the  almost  unanimous  recommendation  to 

use  Bradleyohm-E  for  plate  voltage  control  and 
Bradleyunit-A  for  the  fixed  resistor. 

The  leading  manufacturers  of  B-eliminators  have 
long  since  adopted  Allen-Bradley  variable  and 
fixed  resistors  as  standard  equipment  for  their 
B-eliminators.  In  fact,  the  Bradleyohm-E  has  be- 

come almost  as  universally  used  in  Raytheon  tube 
B-eliminators  as  the  Raytheon  tube  itself.  The 
scientifically-treated  graphite  discs  in  these  re- 

markable units  have  never  been  equaled  for 
silent,  stepless  plate  voltage  control  so  essential 
for  the  satisfactory  operation  of  a  radio  set  with 
a  B-eliminator. 

When  you  build  your  B-eliminator,  always  insist 
that  Bradleyohm-E  and  Bradleyunit-A  are  in- 

cluded with  kit.  You  then  will  be  assured  of  per- 

fect voltage  control.  Send  for  folder  "How  to  Build 
aB-eliminator" describing  seven  popular  hookups. 

ALLEN-BRADLEY  CO. 
289  Greenfield  Ave.        ::  Milwaukee,  Wis. 
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WCWS  Chas.  W.  Selene  (Portable).....   Mass.   210 
WCX     Detroit  Free  Press..._   _   _.._   Pontiac,  Mich.  517 

WDAD  Dad's  Auto  Accessories,  Inc   Nashville,  Tenn.  226 
WDAE  Tampa  Daily  Times     Tampa,  Fla.  273 
WDAF  Kansas  City  Star   Kansas  City,  Mo.  366 
WDAG  J.  Laurence  Martin. _       Amarillo,  Texas  263 
WDAH  Trinity  Methodist  Church     El  Paso,  Texas  268 
WDAY  Radio  Equipment  Corp     _.._   Fargo,  N.  Dak.  261 

WDBE  Gilham-Schoen  Elec.  Co     Atlanta,  Ga.  270 

WDBJ   Richardson  Wayland  Elec.  Corp...   ..Roanoke,  Va.  22« 
WDBK  M.  F.  Broz     _   _.._   ..Cleveland,  Ohio  227 
WDBO  Rollins  College,       Winter  Park,  Fla.  240 
WDBZ  Kingston  Radio  Club     Kingston,  N.  Y.  233 
WDEL  Wilmington  Elec.  Specialty  Co   Wilmington,  Del.  266 
WDGY  Dr.  George  W.  Young   Minneapolis,  Minn.  263 
WDOD  Chattanooga  Radio  Co.,  Inc   .....Chattanooga,  Tenn.  256 
WDRC  Doolittle  Radio  Corp     New  Haven,  Conn.  268 
WDWFDutee  Wilcox  Flint,  Inc         Cranston,  R.  I.  441 
WDXL  DXL   Radio    Corp         Detroit,    Mich.  297 
WDZ     J.  L.  Bush       Tuscola,  111.  278 
WEAF   Broadcasting  Co.  of  America.....   _...New  York,  N.  Y.  491 
WEAI    Cornell  University.....     Ithaca,  N.  Y.  254 
WEAM  Bor.  of  N.  Plainfield.     ..North  Plainfield,  N.  J.  261 
WEAN  The  Shepard  Co       Providence,  R.  I.  367 
WEAO  Ohio  State  University.       Columbus,  Ohio  294 
WEAR  Willard  Storage  Battery  Co     Cleveland,  Ohio  389 
WEAU  Davidson  Bros.  Co     J.     Sioux  City,  Iowa  275 
WEBC  Walter  Cecil  Bridges   _.._   ._   ....Superior,  Wis.  242 
WEBH  Edgewater  Beach  Hotel   _   ...._   Chicago,  111.  370 
WEBJ    Third  Avenue  Railway  Co     New  York,  N.  Y.  273 
WEBL   R.  C.  A.  Show  (Portable)   New  York,  N.  Y.  226 
WEBQ  Tate  Radio  Corp...._   Harrisburg,   111.  226 
WEBR  H.  H.  Howell....       Buffalo,  N.  Y.  244 
WEBW  Beloit  College..         Beloit,  Wis.  268 
WEBZ  Savannah  Radio  Corp   ._     Savannah,  Ga.  263 
WEDC  E.  Denemark  Station,   ,   Chicago,   111.  422 
WEEI    The  Edison  Elec.  Illuminating  Co   Boston,  Mass.  349 
WEHS  Oliver  G.  Fordham       Evanston,  111.  203 

WEMC  Emanuel  Missionary  College   .Berrien  Springs,  Mich.  316 

WENR  All-American  Radio  Corp         Chicago,  111.  266 
WEW     St.  Louis  University   St.  Louis,  Mo.  360 
WFAA   Dallas  News  &  Dallas  Journal     Dallas,  Tex.  476 
WFAM  Times  Publishing  Co   _.._   St.  Cloud,  Minn.  273 
WFAV   University  of  Nebraska     Lincoln,  Neb.  275 
WFBC  First  Baptist  Church   Knoxville,  Tenn.  250 
WFBE   J.  V.  De  Walle       Seymour,  Ind.  226 
WFBG  The  Wm.  F.  Gable  Co   _   -....   Altoona,  Pa.  278 

WFBJ    St.  John's  University     Collegeville,  Minn.  236 
WFBL   Onondaga  Hotel  Co   _.._   Syracuse,  N.  Y.  252 
WFBM  Merchants  Heat  &  Light  Co....   ...Indianapolis,  Ind.  268 
WFBR  Fifth  Infantry  National  Guard..._   .Baltimore,  Md.  254 
WFBZ   Knox  College..   _.._     Galesburg,  111.  254 
WFCI    Frank  Crook,  Inc......     Pawtucket,  R.  I.    229 
WFDF  F.   D.  Fallain       _...  Flint,  Mich.  234 

WFI        Strawbridge  and  Clothier.     Philadelphia,  Pa.  394 
WFKB  Vesta   Battery  Corp   _   _   Chicago,  111.  217 
WFRL   Robert  Morrison  Lacey.       Brooklyn,  N.  Y.  205 
WGAL  Lancaster  Elec.  Supply  &  Const.  Co   Lancaster,  Pa.  248 
WGBB  H.    H.  Carman   Freeport,  N.  Y.  244 
WGBC  First  Baptist  Church..._   _   Memphis,  Tenn.  278 
WGBF  Fink  Furniture  Co       Evansville,   Ind.  236 
WGBL    Scranton    Broadcasters,  Inc   _...Scranton,  Pa.  240 
WGBS  Gimbel  Brothers   Astoria,  L.   I.,  N.  Y.   316 

WGBU  Florida  Cities  Finance  Co   Fulford  By-The-Sea,  Fla.  278 
WGBX  University  of  Maine     _     Orono,  Me.  234 
WGCP  May  Radio  Broadcast  Corp   _.._   Newark,  N.  J.  252 
WGES  Oak  Leaves  Broadcasting  Corp   Chicago,   111.   316 
WGHB  Fort  Harrison  Hotel   _   _   ...Clearwater,  Fla.  266 
WGHP  G  H.  Phelps..._       .Detroit,  Mich.  270 
WGM    Verne  and  Elton  Spencer       ...Jeanette,  Pa.  372 
WGMUA,  H.  Grebe  &  Co.  (Portable)  New  York   _...  236 
WGN     The  Tribune       Chicago,    111.  303 
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WGR     Federal  T.  and  T.  Co     _   ....Buffalo,  N.  Y.  319 
WGST  Georgia  School  of  Technology.   Atlanta,  Ga.  270 
WGWB  Radiocast   Corporation   Milwaukee,    Wis.  384 
WGY     General  Elec.  Co     _   _   Schenectady,  N.  Y.  379 
WHA     University  of  Wisconsin.. ._   _   Madison,  Wis.  535 
WHAD  Marquette   University   _   Milwaukee,  Wis.  275 
WHAMEastman  School  of  Music     Rochester,  N.  Y.  278 
WHAP  W.  H.  Taylor  Finance  Corp...._   New  York,  N.  Y.  431 
WHAR  F.  D.  Cooks  Sons     Atlantic  City.  N.  J.   275 

WHAS  Courier-Journal  &  Louisville  Times   Louisville,  Ky.  400 
WHAZ  Rensselaer  Polytechnic  Institute     Troy,  N.  Y.  379 
WHB     Sweeney  School  Co   Kansas  City,  Mo.  366 
WHBA  C.  C.  Shaffer....       ....Oil  City,  Pa.  250 
WHBC  Rev.  E.  P.  Graham.__     Canton,  Ohio  254 
WHBD  Chamber  of  Commerce     Bellefontaine,  Ohio  222 
WHBF  Beardsley  Specialty  Company....   _...Rock  Island,  111.  222 
WHBG  John  S.  Skane     _     Harrisburg,  Pa.  231 
WHBL  C.  L.  Carrell  (Portable)....   ._.._   Chicago,  111.  216 
WHBMC.  L.  Carrell,  (Portable)...,       Chicago,  111.  216 
WHEN  First  Ave.  Methodist  Church   St.  Petersburg,  Fla.  238 
WHBP  Johnstown  Automobile  Co       Johnstown,  Pa.  256 

WHBQ  St.  John's  M.  E.  Church  South   Memphis,  Tenn.  233 
WHBU  Riviera  Theatre  &  Bing's  Clothing.   Anderson,  Ind.  219 
WHBWD.  R.  Kienzle   f_   ....Philadelphia,  Pa.  216 

WHBY  St.  Norbert's  College   West  de  Pere,  Wis.  250 
WHDI  W.  H.  Dunwoody  Institute   Minneapolis,  Minn.  278 
WHEC  Hickson  Electric  Co.,  Inc..   _   Rochester,  N.  Y.  258 
WHFC  Hotel  Flanders           Chicago,  111.  258 
WHK    The  Radio  Air  Service  Corp   _   Cleveland,  Ohio  273 
WHN     George  Schubel.     New  York,  N.  Y.  361 

WHO     Banker's  Life  Co         Des  Moines,  la.  526 
WHT     Radiophone  Broadcasting  Corp   _.._Deerfield,  111.  238 
WIAD    Howard  R.  Miller......     Philadelphia,  Pa.  250 
WIAS    Home  Electric  Co.._       Burlington,  Iowa  254 

WIBA    Capital  Times-Strand    Theatre   Madison,  Wis.   236 

WIBG  St.  Paul'   Protestant  E.  Church   Elkins  Park,  Pa.  222 
WIBH   Elite-Radio  Stores   _   New  Bedford,  Mass.  210 
WIBI     Frederick  B.  Zittell,  Jr   Flushing,  L.I.,  N.Y.   219 
WIBJ     C.  L.  Carrell  (Portable)       Chicago,  111.  216 
WIBM   Billy  Maine  (Portable)     _   .._   Chicago,  III.  216 
WIBO    Nelson  Brothers.....   _     Chicago,  111.  226 
WIBR    Thurman  A.  Owings     _   Weirton,  W.  Va.  246 
WIBS    T.  F.  Hunter.   .Elizabeth,  N.  J.  203 
WIBU    The    Electric    Farm..   _   ..Poynette,    Wis.  222 
WIBW  Dr.  L.  L.  Dill     Logansport,  Ind.  220 
WIBX    WIBX,    Inc   _       Utica,    N.    Y.  234 
WIBZ    A.  D.  Trum   _   Montgomery,  Ala.  231 
WIL       Benson  Radio  Co   St.  Louis,  Mo.  258 
WIOD   Earl  G.  Fisher  Co   Miami,  Fla.   248 
WIP       Gimbel  Bros   _     Philadelphia,  Pa.  508 

WJAD   Jackson's  Radio  Eng.  Laboratories. ...Waco,  Texas  353 
WJAF  J.   S.   Fenberg   Ferndsle,    Mich.  407 
WJAG   Norfolk  Daily  News.....   Norfolk,  Neb.   270 
WJAK  Kokomo  Tribune   Kokomo,  Ind.   254 
WJAM  D.  M.  Perham   _...Cedar  Rapids,  Iowa  268 
WJAR  The  Outlet  Co   Providence,  R.  I.  306 
WJAS    Pittsburgh  Radio  Supply  House   Pittsburgh,  Pa.  275 
WJAX  City  of  Jacksonville     Jacksonville,  Fla.  337 
WJAZ    American  Bdcast  Corp   Mt.  Prospect,  111.  329 
WJBA    D.  H.  Lentz,  Jr   _     Joliet,  111.  207 
WJBB    Financial  Journal-.     St.  Petersburg,  Fla.  254 
WJBC    Hummer  Furniture  Co       LaSalle,  111.  234 
WJBI     Robert  S.  Johnson   .....Red  Bank,  N.  J.  219 
WJBK  E.  F.  Goodwin   Ypsilanti,  Mich.  233 

WJBL    Wm.  Gushard  Dry  Goods  Co   .'   Decatur,  111.  270 
WJBO   Valdemar  Jensen       New  Orleans,  La.  268 
WJBR  Oraro  Drugstores   Omro,  Wis.   227 
WJBT  John  S.  Boyd..   Chicago,  111.  468 
WJBU   Bucknell  University   ....Lewisburg,  Pa.  211 
WJBV    Union    Course    Laboratories..   Woodhaven,    N.    Y.  288 
WJBW  C.  Carlson,  Jr   _   _   New  Orleans,  La.  270 
WJBX   Henderson  &  Ross   Osterville,  Mass.  280 
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for  which  batteries  are  not  only- 
more  economical,  but  also  more 
satisfactory  generally. 

Of  course,  at  present,  the  high 
power  sets  which  must  use 

"eliminators,"  are  comparatively 
few  in  number.  There  are  some, 
however,  which  operate  at  ab- 

normally high  voltages — 180  volts 
or  more — and  such  sets  will  ex- 

haust the  very  best  of  the  heavy 

duty  "B"  batteries  so  rapidly 
that  the  upkeep  expense  becomes 
burdensome.  On  such  receivers, 
the  comparatively  high  first-cost 
of  the  really  dependable  socket- 
power  device  is  fully  justified. 

For  the  customary  types  of  re- 
ceivers operating  at  normal  "B" 

voltage  of  90  or  135  volts,  well 

made,  heavy  duty  "B"  batteries 
usually  are  cheaper  than  any 

other  form  of  "B"  power  supply, 
are  not  subject  to  any  of  the 
power  interruptions  to  which  any 
house-current  device  is  subject, 
and,  of  course,  supply  the  only 
pure  direct  current.  The  money 

spent  for  a  good  "eliminator"  will 
keep  the  average  set  of  this  class 

supplied  with  heavy  duty  "B" 
batteries  for  three  years  or  more 
and  unless  the  "eliminator"  can 
be  used  for  three  years  without 
repairs  or  replacements,  the 
eliminator  will  be  much  more 
costly  than  batteries  in  the  long 
run. 

Most  of  the  instances  of  so- 
called  battery  trouble  can  be 
traced  to  the  use  of  the  wrong  size 

"B"  battery.  Practically  all  of 
the  receiving  sets  in  use  today 
should  be  powered  with  the  heavy 
duty  size,  rather  than  the  smaller 

light  duty  "B"  battery. 
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Spokane  To  Get  New 
Broadcasting  Station 

C^i  ONSTRUCTION  on  a  broad- 
A  casting  station  to  cost  be- 

tween $50,000  and  $75,000,  will 
be  started  at  Spokane,  Wash.,  im- 
mediately. 

The  new  station  will  be  linked 
with  four  other  new  Pacific  coast 
plants,  making  one  of  the  most 
powerful  broadcasting  chains  in 
the  country. 

Announcement  of  the  coming 
of  this  new  station  to  Spokane 
was  made  recently  by  W.  A.  Wat- 

son of  Seattle,  superintendent  and 
engineer  of  the  chain.  J.  H. 
Sahlin  of  Spokane,  is  local  man- 

ager and  director. 

THE    RADIO    AGE 

BUYERS' 
SERVICE 

What  do  you  want  to  purchase  in the  radio  line?     Let  RADIO  AGE  save 
you  time  and  money  by  sending  in the  coupon  below.      Enter  the  number 
of  the  article  you  would  like  to  know  more  about  in  the  spaces  provided 
in  the  coupon: 

1    "A"  Batteries,  all  kinds 45    Jacks 
2   Aerials 46   Jars,   battery 

(a)    Loop 47    Keys,   transmitting 
(b)   Outdoor 48   Knobs 

3   Ammeters 49    Laboratories,  testing 
4   Amplifiers 50   Lightning  arresters 
5    "B"  batteries,  all  kinds 51    Loud  speakers 
6    Batteries    (A  and  B) 

(a)  Dry 

(b)  Wet 

52  Lugs,    battery 
53  Meters,  all  types 

7    Battery  chargers 54   Mica 

8    Battery  substitutes 
55   Mountings 

(a)    "A"  battery 
56   Nuts 

(b)    "B"  battery 57    Panels 
9    Battery  supplies 58    Paste,    soldering 

10   Bezels 59    Patent    attorneys 
11    Binding   posts 60   Phone   connectors 
12    Books  on  radio 61    Phonograph   adapters 
13    Broadcasting  equipment 62   Plugs 

14    Buzzers 63    Pointers 
15    "C"  batteries 64    Potentiometers 
16   Cabinets 65    Rectifiers 
17   Code  practice  sets 66    Resistances,    fixed 
18    Coils,  all  forms 67    Rheostats 
19    Condensers,    fixed 68    Scrapers,   wire 
20   Condensers,  variable 69    Screw   drivers 
21    Contact  points 
22    Cords,   headset,   etc. 70    Screws 

23    Couplers,  vario,  etc. 71    Schools,    radio 

24   Crystals 72    Sets,    transmitting 
25   Desks 73    Sets,  receiving 
26    Detector   (crystals) (a)   Factory  Built   (b)   kits 
27    Detector  tubes 1  Crystal 
28   Detector  units 2  Radio  Frequency 
29   Dials 3  Reflex 
30   Dies 4  Regenerative 
31    Drills 5  Super-heterodyne 
32   Electrolyte 74    Shellac 
33   Fibre 75    Sockets 
34   Filters 76    Solder 
35    Fuses,  tube 77    Supports,    aerial 
36   Grid  leaks 78    Switches 
37   Ground  clamps 79    Transformers,    a.    f. 
38    Head   phones 80   Transformers,  r.   f. 
39    Horns,  all  types 81    Transformers,  sending 
40    Hydrometers 82   Tubes,  all  types 
41    Inductances 83   Variometers 
42    Insulation 84   Wave   meters 
43    Insulators,  all  types 85   Wave   traps 
44    Irons,  soldering 86   Wire,  all  kinds 

RADIO  AGE  BUYERS'  SERVICE 500  N.  Dearborn  St.,  Chicago,  III. 
Please  see  that  I  am  supplied  with  buying  specifications  and  prices  on  the  articles  numbered  herewith: 

1             1             1             1             1             1             1            1             1             1             1             1             1             1             1 ! 
I  am  a — Q  Dealer         □  Jobber □   Mfgrs.'   Rep.          □   Manufacturer                       g 

Firm    (If   identified   with    Radio   industry)          | 

My  Occupation    

My   Name     

Address   

City     '.   
  State           1 

1     --J 
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WJBY  Electric  Construction  Co       Gadsden,  Ala.  270 
WJJD    Supreme  Lodge,  L.  O.  of  Moose   Mooseheart,  111.  370 
WJR      Jewett  Radio  &  Phonograph  Co   Pontiac,  Mich.  517 
WJUG  U.  B.  Ross      New  York,  N.  Y.  517 
WJY      Radio  Corp.  of  America.   .New  York,  N.  Y.  405 
WJZ       Radio  Corp.  of  America   Bound  Brook,  N.  J.  454 
WKAF  WKAF  Broadcasting  Co   Milwaukee,  Wis.  261 
WKAO  Radio  Corp.  of  Porto  Rico..       San  Juan,  P.  R.  341 
WKAR  Michigan  State  College....   East  Lansing,  Mich.  286 
WKAV  Laconia  Radio  Club..._   Laconia,  N.  H.  422 

WKBA  Arrow  Battery  Co   Chicago,  111.  210 
WKBB  Sanders  Bros     Joliet,  111.  283 
WKBC  H.  L.  Ansley.       Birmingham,  Ala.  225 
WKBE  K.  &  D.  Electric  Co....       Webster,  Mass.  270 
WKBF  N.  D.  Watson     Indianapolis,  Ind  244 
WKBG  C.  L.  Carrell  (Portable).....   Chicago,  111.  216 
WKBH  Callaway  Music  Co       LaCrosse,  Wis.  250 
WKBI    F.  L.  Schoenwolf       Chicago,  111.  220 
WKBJ  Gospel  Tabernacle  Inc     St.  Petersburg,  Fla.  280 
WKBL  Monrona  Radio   Mfg.  Co   Monroe,  Mich.  252 
WKBMJ.  W.  Jones   ....Newburgh,  N.  Y.  215 
WKBO  Camith  Corporation...   Jersey  City,  N.  J.  309 
WKBP  Enquirer  and  News....   Battle  Creek,  Mich.  265 
WKBQ  Starlight  Amusement   Park   New  York,  N.  Y.  285 
WKBRC.  J.   Heiser      Auburn,   N.  Y.  225 
WKBS  P.    M.    Nelson       Galesburg,    111.  361 

WKBV  Knox  Battery  and  Electric' Co   Brookville,  Ind.  236 
WKDR  Edward  A.  Dato     Kenosha,  Wis.  428 
WKJC  Kirk  Johnson  &  Co   Lancaster,  Pa.   258 
WKRC  Kodel  Radio  Corp   Cincinnati,  Ohio  422 
WKY     Hull  and  Richards   .....Oklahoma  City,  Okla.   275 
WLAL   First  Christian  Church     Tulsa,  Okla.  250 
WLAP  Wm.  V.  Jordan       Louisville,  Ky.  275 
WLB      University  of  Minnesota   Minneapolis,   Minn.  278 
WLBL  Wisconsin  Dept.  of  Markets. ..Stevens  Point,  Wis.  278 
WLIB    Liberty  Weekly,   Inc   Elgin,   111.   303 
WLIT    Lit  Bros   _...   _.._   Philadelphia,  Pa.  394 
WLS      Sears  Roebuck  &  Co   _   Crete,  111.  345 
WLSL   Lincoln   Studios     _   _   Cranston,    R.    I.  441 
WLTS   Lane  Technical  High  School.....   _.._   Chicago,  111.  258 
WLW     Crosley  Radio  Corp   Harrison,  Ohio  422 
WLWL  Paulist  Fathers   ....New  York,  N.Y.   384 
WMAC  C.  B.  Meredith   _   .Casenovia,  N.  Y.  275 
WMAF  Round  Hills  Radio  Corp     Dartmouth,  Mass.  441 
WMAK  Norton  Laboratories   Lockport,  N.  Y.  266 
WMAL  M.  A.  Leese  Optical  Co   Washington,  D.  C.  290 
WMANHaskett     Radio    Station     Columbus,     Ohio   278 

WMAQ  Chicago  Daily  News   _   Chicago,  111.  447 

WMAY'Kingshighway  Presbyterian  Church   St.  Louis,  Mo.  248 
WMAZ  Mercer  University   .....Macon,  Ga.  261 
WMBB  American  Bond  &  Mortgage  Co   Chicago,  111.  250 
WMBGMichigan  Broadcasting  Co.,  Inc   Detroit,  Mich.  256 
WMBFFleetwood  Hotel  Corp   ...Miami  Beach,  Fla.   384 

WMBI  Moody  Bible  Institute   Chicago,  111.  288 
WMC     Commercial    Pub.    Co     ...Memphis,    Tenn.    500 
WMCAGreely  Sq.  Hotel  Co       Hoboken,  N.  J.   341 
WMRJ  Peter  J.  Prinz   _   _   .Jamaica,  N.  Y.  227 
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WMSGMadison  Sq.  Gard.  Bdcast.  Corp.  New  York,  N.  Y.   302 
WNAB  Shepard  Stores         .....Boston,  Mass.  280 
WNAC  Shepard  Stores...       Boston,  Mass.  430 
WNAD  University  of  Oklahoma....       Norman,  Okla.  254 
WNAL  Omaha  Central  High  School     Omaha,  Nebr.  258 
WNAT  Lenning  Brothers  Co...     Philadelphia,  Pa.  250 
WNAX  Dakota  Radio  Apparatus  Co   ..Yankton,  S.  Dak.  244 
WNBH  New  Bedford  Hotel   New  Bedford,  Mass.  248 
WNJ      Radio  Shop         Newark,  N.  J.  252 
WNOX  Peoples  Tel.  &  Tel.  Co     ...Knoxville,  Tenn.  268 
WNRC  W.  B.  Nelson   Greensboro,  N.  C.  224 
WNYC  Dept.  of  Plants  &  Structures   New  York,  N.  Y.    526 
WOAI    Southern  Equipment  Co...   ...San  Antonio,  Texas  394 
WOBB  Longacre  Eng.  &  Const.  Co.....   Chicago,  111.  555 
WOAN  J.    D.    Vaughn   Lawrenceburg,    Tenn.   283 
WOAW  Woodman  of  the  World   Omaha,  Nebr.  526 
WOAX  Franklyn  J.  Wolff.       Trenton,  N.  J.  240 
WOCB  Orlando  Broadcasting  Co     Orlando,  Fla.  294 
WOC      Palmer  School  of  Chiropractic...   Davenport,  Iowa  484 
WOCL  A.  D.  Newton   _   Jamestown,  N.  Y.  275 

WODAO'Dea    Temple    of    Music   Paterson,    N.    J.   391 
WOI       Iowa  State  College...:..       _...Ames,  Iowa  270 
WOK     Neutrowound  Radio  Mfg.  Co..     Homewood,  111.  217 
WOKO  Harold  E.  Smith.     Peekskill,  N.  Y.  232 
WOO     John  Wanamaker...   Philadelphia,  Pa.  508 
WOOD  Grand  Rapids  Radio  Co   Grand  Rapids,  Mich.  242 
WOO     Unity  School...   .Kansas  City,  Mo.  278 
WOR     L.  Bamberger  and  Co   Newark,  N.  J.  405 

WORD  People's  Pulpit  Assn   Batavia,   111.  275 
WOS      State  Market  Bureau   Jefferson  City,  Mo.  441 
WO  WO  Main  Auto  Supply  Co   Fort  Wayne,  Ind.  227 
WPAK  N.  D.  Ag.  College   Agricultural  College,  N.  D.  275 
WPAP   (See  WQAO)   Cliffside,    N.   J.   361 
WPCC  North  Shore  Cong.  Church   Chicago,  111.  258 
WPCH  Concourse   Radio   Corp    New  York,   N.   Y.   273 
WPDQ  H.  L.  Turner   Buffalo,  N.  Y.  205 
WPG      The  Municipality  of  Atlantic  City..Atlantic  City,  N.  J.  300 
WPRC  Wilson  Printing  &  Radio  Co   .....Harrisburg,  Pa.  216 
WPSC    Pennsylvania  State  College   State  College,  Pa.  261 
WQAA  Horace  A.  Beale,  Jr   Parkersburg,  Pa.  220 
WQAC  Gish  Radio  Service....   _  ..  Amarillo,  Tex.  234 
WQAE  Moore  Radio  News  Station   _   Springfield,  Vt.  246 
WQAM  Electrical  Equipment  Co   ...Miami,   Fla.  285 
WQAN  Scranton    Times   .....Scranton,    Pa.  250 
WQAO  Calvary  Baptist  Church   .....Cliffside,  N.  J.  361 
WQJ      Calumet  Rainbo  Broadcasting  Co   Chicago,  111.  447 
WRAF  The  Radio  Club  (Inc.)..   LaPorte,  Ind.  224 
WRAH  S.  N.  Read   Providence,  R.  I.  235 
WRAK  Economy  Light  Co   Escanaba,  Mich.  256 
WRAM  Lombard  College.....   Galesburg,  111.  244 
WRAV  Antioch  College     Yellow  Springs,  Ohio  263 
WRAWAvenue   Radio  &  Electric  Shop   .Reading,    Pa.    238 
WRAX  Beracah  Church,   Inc   .....Philadelphia,   Pa.  268 
WRBC  Immanuel  Lutheran  Church   _   Valparaiso,   Ind.  278 
WRC      Radio  Corp.  of  America   Washington,  D.  C.  468 
WRCO  Wayne  Radio  Co   Raleigh,  N.  C.  252 

WREC  Wooten's  Radio  Shop....   Coldwater,  Miss.  254 

RADIO  AGE  SUBSCRIPTION  BLANK 

$2.50  A  YEAR 
Radio  Age,  Inc. 

500  North  Dearborn  Street 
Chicago 

Gentlemen:    Please  enter  my  subscription  for  RADIO  AGE,  the  Magazine  of  the  Hour,  for 

one  year,  beginning  with  the   issue,  for  which  I  enclose  S2.50. 

Name   
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City.__   

State   
Send  cash,  money  order  or  draft .  (12-2(3- 

Only  a  Few  1926 
Annuals  Left 

Get  Yours  for  a 

Dollar  Bill 
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What  Do  We  Get  From 
Boston? 

(Continued  from  page  19) 
to  turned  out  to  be  the  veriest 
rot,  and  it  was  with  only  a  mild 
curiosity  as  to  what  you  were  up 
to  now  that  I  started  the  article. 
I  had  never  come  in  contact  with 

radio,  and  thought  of  it  as  some- 
thing that  appealed  to  small  boys 

and  people  in  isolated  places.  As 

real  entertainment  for  people  liv- 
ing in  a  city,  I  had  never  consid- 

ered it,  and  I  was  literally  amazed 
to  learn  what  it  had  developed 
into. 

"We  had  a  set  installed  that 
week,  and  Sam  said  a  few  nights 

afterward,  'If  you  want  to  know 
where  I  am  spending  my  evenings 

this  winter  it's  right  on  that  dav- 
enport. I  can  get  all  the  enter- 

tainment I  need  right  here  at 

home.' 
"He  even  cancelled  his  foot- 

ball tickets,  for  he  said  he  had 
put  in  fifteen  years  freezing  up 
at  Ferry  Field  each  fall,  and  he 
could  get  just  as  much  of  a  thrill 
out  of  the  games  from  the  loud 

speaker.  I  accused  him  of  sen- 
ility, but  agree  with  his  state- 
ment that  it  requires  too  much 

effort  to  get  anywhere  nowadays. 

We'll  probably  tire  of  the  radio 
in  time,  but  it  seems  to  be  such  an 
overwhelming  proposition,  and  as 

Sam  says  we've  gotten  started  so 
late  it  will  take  us  a  long  time  to 

get  around  the  country.  We've 
just  discovered  the  bridge  lessons 

...  I  wonder  if  there  aren't  a 
lot  of  people  like  ourselves  who 
are  overlooking  radio  simply  be- 

cause they  don't  know  what  it 
means.  We  have  done  some  pros- 

elyting ourselves,  and  it  has 
solved  the  Christmas  problem  in 
several  cases.  If  you  discover 
any  more  new  continents  let  us 

know." 

FIVE  TUBE  RADIO 

AGENTS 
WANTED 

BIG 
COMMISSION 

Demonstrating  agent  wanted;  every  county.  Ex- 
clusive to  right  man.  Sell  what  public  wants  — 

five  tube,  long  distance,  loud  speaker  radio  with 
single  dial  control.  Price  within  reach  of  all, 
$25, 00 retail ;liberal  discount  to  agents.  Sell  in 
spare  time — evenings.  Noselling  or  radio  experi- 

ence necessary.  Territory  going  fast.  100  page 
Radio  Book  FREE.  Write  today— don't  delay. 
C.  S.  FISCHER.122  W.  Austin  Ave.  .Chicago 

Valuable  Information  FREE 
The  new  164-page  1927  edition  of  the  Barawik  Builder' s  Guide  is  now 

ready.  This  is  the  book  that  hundreds  of  thousands  of  radio  enthusiasts 

turn  to  when  they  want  the  latest  and  best  in  radio  at  big  discounts.  It's  a 
handy  and  most  reliable  radio  reference  guide.  Keep  up  to  date  by  utiliz- 

ing Barawik  service.  It  will  help  you  to  solve  many  a  radio  problem  as  well 
as  saving  you  tremendous  sums  on  the  very  things  you  need  and  use  most. 
You  want  the  latest — We  have  it — at  bargain  prices,  too. 

The  new  Guide  is  brimful  of  the  best  approved  standard  radio  sets,  parts 
and  kits,  at  savings  that  will  appeal  to  the  thrifty.  Profusely  illustrated 
with  reliable  guaranteed  goods  at  tremendous  savings.  Be  sure  to  get  your 
copy  before  you  spend  another  cent  for  sets,  parts  and  radio  supplies. 

Complete  Parts  for  all  the  Newest  Circuits 
In  every  issue  of  RADIO  AGE  and  other  radio  magazines  you  will  find 

the  newest  circuits  of  the  world's  greatest  radio  engineers.  You  will  want 
to  build  these  sets  from  the  parts  specified.  BARAWIK  service  keeps  up  to 
date  on  all  the  new  wrinkles.  The  new  BARAWIK  Guide  is  brimful  of  val- 

uable information.  We  have  the  specified  parts  for  all  the  new  circuits, 
complete,  ready  to  ship  you  the  instant  your  order  arrives.  Take  advantage 
of  this  unequalled  service.  Get  what  you  want — quick — at  a  big  saving. 
No  order  too  large  or  too  small  for  us.  300,000  fans  thrive  by  using  BARA- 

WIK service.  We  can  please  you,  too.  Get  your  free  copy  of  the  complete 
164-page  Guide  for  1927  NOW.     Delay  means  loss  to  you. 

Special  Amateur   Section — Short  Wave  Equipment 
i  of  F.  J.  Marco,  9ZA, Another  new  Barawik  idea  is  the  At 

wherein  is  presented  for  the  first  time 

it  Section  under  the  dii 
iplete  line  of  short  wave 

all  the  necessary  amateur  equipment  so  dear  to 
the  amateur  experimenter — all  at  bargain  prices. 
Don't  miss  the  opportunity  to  look 
viting  field. 

Get   Your   Free   Copy  Today — NOW 
To  everyone  mailing  the  coupon  or  writing  us 

a  letter  or  postcard  we  will  mail  free  the  new 
1927  Barawik  Radio  Guide,  with  its  164  pages  of 
everything  interesting  for  the  Radio  fan.  Never 
in  the  history  of  radio  has  such  a  tremendous 
collection  of  radio  supplies  been  presented  to  the 
public.  Build  the  set  of  your  dreams  now.  Get 
the  things  you  have  always  longed  for.  You  can 
do  it,  for  our  low  prices  will  make  the 
pensive  articles  reasonable  in  price. 

Mail  Coupon  Now.     Get  this  Guide  into  your 
hands  before  you  buy  another  part.    It  will  i 
money  in  your  pocket.     Write  today;  also  pie 
send  names  of  other  radio  fans. 

S40-544-A  MONROE  ST.,  CHlCACiO,  U.  S.  A. 

NAME    I 
ADDRESS      J 
FRIEND          ...                                             y 

RADIO  AGE  SUBSCRIPTION  BLANK 

$2.50  A  YEAR 
Radio  Age,  Inc., 

500  North  Dearborn  Street, Chicago 

Gentlemen:      Please   enter   my    subscription    for   RADIO    AGE,   the   Magazine   of   the 
Hour,  for  one  year,  beginning  with  your  next  issue,  for  which  I  enclose  $2.50. 

Street  Address.. 

Mention  Radio  Age   When   Writing-  To   Advertisers. 
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WREO  Reo  Motor  Car  Co   _     Lansing,  Mich.  285 
WRES  H.  L.  Sawyer    Woloaston,  Mass.   300 
WRHF  Wash.   Radio  Hospital  Fund... Washington,   D.C.   256 
WRHM  Rosedale  Hospital,  Inc     Minneapolis,  Minn.  252 
WRK     Doron  Bros     Hamilton,  Ohio  270 

WRM    University  of  Illinois           Urbana,  111.  273 

WRMUA.H.  Grebe  &  Co.,  Inc.,..   ....Motor  Yacht  "MU-1"  236 
WRNY  Experimenter  Publishing  Co   New  York,  N.  Y.  374 
WRR      City   of   Dallas       Dallas,    Tex.  246 
WRST  Radiotel  Mfg.  Co.,  Inc...._     Bay  Shore,  N.  Y.  216 
WRVA  Larus&  Brother  Co.,  Inc   Richmond,  Va.  256 

WSAI    United  States  Playing  Card  Co   Cincinnati,  Ohio  326 
WSAJ    Grove  City  College     Grove  City,  Pa.  229 
WSAN  Allentown  Call  Publishing  Co. Inc   Allentown,  Pa.  229 
WSAR  Daughty  &  Welch  Electrical  Co   Fall  River,  Mass.   254 
WSAV   Clifford    W.    Vick..     Houston,    Tex.   248 

WSAX  Zenith  Radio  Corp.  (Portable)   Chicago,  111.  268 
WSAZ   Chase  Electric  Shop   Pomeroy,  Ohio  244 
WSB      Atlanta  Journal   Atlanta,    Ga.  428 
WSBC  World  Battery  Co   Chicago,  111.  288 
WSBF   Stix  Baer  &  Fuller...,     St.  Louis,  Mo.  273 
WSBT  South  Bend  Tribune   South  Bend,  Ind.  315 
WSDA  Seventh  Day  Adventist  Church..._   New  York,  N.  Y.  263 

WSKC  World's  Star  Knitting  Co     Bay  City,  Mich.  261 
WSM     Nashville  Life  &  Accident  Ins.  Co   Nashville,  Tenn.  283 

Dominion 
Calgary  Herald   Calgary,  Alta.  434 
Toronto  Star  Pub.  &  Prtg.  Co   Toronto,  Ont.  356 
Marconi  Wireless  Teleg.  Co.,  (Ltd.)  Can.  Montreal,  Que.  411 
Abitibi  Power  &  Paper  Co.  (Ltd.). .Iroquois  Falls,  Ont.  500 
Radio  Supply  Co     _     Edmonton,  Alta.  517 

CFAC 
CFCA 
CFCF 
CFCH 
CFCK 
CFCN 
CFCR 
CFCT 
CFCU 
CFHC 
CFKC 

CFQC 
CFRC 
CFXC 
CFYC 
CHBC 
CHCM 
CHCS 
CHIC 
CHNC 
CHUC 
CHXC 
CHYC 
CJCA 

W.  W.  Grant  (Ltd.). .Calgary,  Alta.  434 
Laurentide  Air  Service       Sudbury,  Ont.  410 
Victoria  City  Temple....     Victoria,   B.  C.  329 
The  Jack  Elliott  (Ltd.)     Hamilton,  Ont.  341 
Henry  Birks  &  Sons.-     Calgary,  Alta.  434 
Thorold  Radio  Supply       Thorold,  Ont.  248 
The  Electric  Shop  (Ltd.)   Saskatoon,  Sask.  329 
Queens  University.       Kingston,  Ont.  450 
Westminster  Trust  Co   Westminster,  B.  C.  291 

Commercial  Radio  (Ltd.)     Vancouver,  B.  C.  411 
The  Calgary  Albertan..._       Calgary,  Alta.  434 
Riley  &  McCormack  (Ltd.)     Calgary,  Alta.  434 
The  Hamilton  Spectator....     Hamilton,  Ont.  341 
Northern  Electric  Co       _   Toronto,  Ont.  357 
Toronto  Radio  Research  Society   .._   Toronto,  Ont.  357 

International  Bible  Ass'n     Saskatoon,  Sask.  329 
R.  Booth,  Jr   Ottawa,  Ont.  434 
Northern  Electric  Co   _.     Montreal,  Que.  411 
Edmonton  Journal     -...Edmonton,  Alta.  511 
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WSMB  Saenger  Amuse.  Co.  &  Maison  B.  Co...New  Orleans,  La.  319 
WSMH  Shattuck  Music  House       Owosso,  Mich.  240 
WSMKS.  M.  K.  Radio  Corp   Dayton,  Ohio  275 
WSOE  School  of  Engineering       Milwaukee,  Wis.  246 
WSRO  Harry    W.    Fahrlander...     Hamilton,    Ohio  252 
WSSH   Tremont  Temple  Bap.  Church     Boston,  Mass.  261 
WSUI    State  University  of  Iowa   Iowa  City,  Iowa  484 
WSVS    Seneca  Vocational  School....   ._   ....Buffalo,  N.  Y.  219 

WSWS  Richmond  Harris  &  Co     .....Batavia,  111.   275 
WTAB  Fall  River  DailyHeraldPublishingCo.  Fall  River.Mass.  266 
WTAD  Robt.  E.  Compton..._     Carthage,  111.  236 
WTAG  Worcester  Telegram.     Worcester,   Mass.  545 
WTAL  Toledo  Radio  &  Electric  Co   ....Toledo,  Ohio  252 
WTAM  Willard  Storage  Battery  Co     Cleveland,  Ohio  389 
WTAQ  C.  S.  Van  Gordon   Eau  Claire,  Wis.   254 
WTAR  Reliance  Electric  Co.._   .....Norfolk,  Va.    261 

WT AW  Agricultural  &  Mech.  Col.  o>  Texas..College  Sta.   Texas  270 
WTAX  Williams   Hardware  Co     Streator,    III.    231 

WTAZ  Thomas  J.  McGuire   Lambertville,  N.  |.    261 
WTIC    Travelers  Insurance  Co       Hartford,  Conn.    476 

WTRC  20th  Dist.  Republican  Club   New  York,  N.  Y.  240 
WWAE  Electric  Park.       Plainfield,    111.  384 

WWJ     Evening  News  Assn.  (Detroit  News)  Detroit,  Mich. 353 
WWL     Loyola   University     _   New  Orleans  La.  275 
WWRLWoodside   Radio  Labs   ..._.     Woodside,  N.  Y.  258 

of  Canada 
CJCL     A.    Couture     Montreal,    Que.  279 
CJGC    London  Free  Press...   _     London,  Ont.  329 
CKAC    La    Presse       Montreal,   Que.  411 
CKCD  Vancouver  Daily  Province       Vancouver,  B.  C.  397 
CKCK  Leader  Pub.  Co   _       _...Regina,  Sask.  476 

CKCL    Dominion   Battery   Co       -.   Toronto  357 
CKCO   Ottawa  Radio  Association   Ottawa,  Ont.  434 
CKCX   P.  Burns  &  Co.  (Ltd.)   Calgary,  Alta.  434 
CKFC    First  Congregational  Church     Vancouver,  B.  C.  411 
CKLC    Wilkinson  Electric  Co.  (Ltd.)....   _   Calgary,  Alta.  434 
CKNC   Canadian  National  Carbon  Co.._   -...Toronto,  Ont.  357 

CROC   Wentworth  Radio  Supply  Co   Hamilton,  Ont.  341 
CKY      Manitoba  Tel.  System   Winnipeg,  Man.  384 

CNRA    Canadian  National  Railways   Moncton,   N.   B.  312 

CNRC    Canadian  National  Railways     Calgary,  Alta.  436 

CNRE    Canadian  National  Railways.....   -...Edmonton,  Alta.   517 
CNRM  Canadian  National  Railways     Montreal,     Que.  411 

CNRO   Canadian  National  Railways   _     Ottawa,    Ont.  435 

CNRR   Canadian  National  Railways     Regina,    Sask.  476 

CNRS    Canadian  National  Railways   Saskatoon,    Sask.  329 

CNRT    Canadian  National  Railways....   -...Toronto,     Ont.   357 

CNRV    Canadian  National  Railways   Vancouver,  B.  C.   291 
CNRW  Canadian  National  Railwavs...   -...Winnipeg.    Man.   384 

Republic  of  Mexico 
CYB  Mexico  City.....       _...  380    |  CYL  Mexico  City. 400    |  CZE    Mexico  City..._      350 

Republic  of  Cuba 
PWX  Cuban  Telephone  Co   Havana  400 
2BY    F.  W.  Borton....   Havana  260 
20K     M.  G.  Velez       Havana  360 
20L     Oscar  Collado...-     Havana  257 

2LO  London       _    365 

5IT  Birmingham      479 
5WA  Cardiff   _.._      353 
2BE  Belfast.        440 

5DW  R.  S.  Calderon   Matanzas  200 

6VY    Jose   Ganduxe   Cienfuegos  260 

6JK     F.  H.  Jones   Tuinucu  340 

Great  Britain 
5XX    Daventry       1600 
2RN    Dublin-          390 

6BM    Bournemouth.        386 

6KW  F.  H.  Jones     Tuinucu 
7SR    S.    Rionda   Central    Elia 

8BY    A.  Ravelo   Santiago  de  Cuba 

2ZY  Manchester.. 
5NO  Newcastle.... 

5SC  Glasgow ..... 
2BD  Aberdeen.   

YN      Lyons.. 550    |  FL 

France 
Paris  (Eiffel  Tower)..2,650    I  8AJ     Paris...   _.._   1,780    |  ESP    Paris. 

272 

350 250 

378 
404 422 

495 

458 

2XK  Schenectadv,   N.   Y. 

KDKA  Pittsburgh,  Pa.* 
•Crystal  Control 

Short  Wave  Phone  Broadcasting 
KC  Meters 
4600  65.16  KDKA 
4760  63.00  2XAF Pittsburgh,  Pa.* 

Schenectady,  N.  Y.: 

KC 

5100 
9143 

Meters 

58.79 32.79 
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CLASSIFIED  ADVERTISEMENTS 
If  you  have  anything  to  buy  or  sell,  don't  overlook  RADIO  AGE'S  classified  advertise- ments. 

The  classified  advertising  rates  are  but  five  cents  per  word  for  a  single  insertion.  Liberal 
discounts  are  allowed  on  three,  six  and  twelve-time  insertions,  making  rate  of  4  1-2,  4  and  3  cents 
a  word  per  insertion  respectively.  Unless  placed  through  an  accredited  advertising  agency,  cash 
should  accompany  all  orders.  Name  and  address  must  be  included  at  foregoing  rates.  Minimum 
contract  charge  $1.00. 

All  classified  ads  for  the  January  issue  must  be  sent  in  by  November  25. 

AGENTS    WANTED 

WANTED,  AN  ACTIVE  MAN  TO  TAKE  ORDERS  for 
Hardy  fruit  trees,  berry  bushes,  evergreens,  flowering 
shrubs  and  roses.  Liberal  commission.  Free  replace- 

ment. Sales  instruction  and  outfit  free.  Sherman 
Nursery  Company,  attention  Mr.  Smith,  Charles  City, 

Gold  Wav 
teed  to  br 

all  dealers 

6231    Broa 

y.     Redu 
ndling  ra..u. 
re-orders.      Lu 

ly,    Dept.    61 

eatest  Side  Line  out.      Gua 
stations — gives  gr 
:es  static  to  a  mi....... 
a:.      i'-':—  =  ted  field.     Big  com- 

nd   Davis  Mfg.   Co. 

Sells 

' 
ago. 

MAN  in  each  town  to  plate  auto  parts,  reflecto 
bath  fixtures,  silver  mirrors,  refinish  beds,  chandelii 
by  new  method;  $10  daily;  no  capital  or  experier 
required;  outfits  furnished;  write  today.  Gunme' 
Company,    Avenue   J,    Decatur,    Illinois. 

wrapping   paper, SELLS  for  $9.75.      Prints  ad 
velopes,  etc.     $1.00  commission.     Send  10c  for 
work.     Automatic  Ad-Stamper,  Jopli; 

BOOKS  AND  MAGAZINES 

What  could  be  better  than  magazine  subscript 
for  holiday  gifts.  Send  stamp  for  our  special  lis 
subscription  bargains.  Midland  Products,  Dept.  R 
524   Courtland   Ave..   Park   Ridge,    Illinois. 

Twentieth  Century  Bcok  of  Receipts,  Formulas  and 
processes,  an  807  cloth  bound  book  containing  10,000 
proven  formulas  for  the  manufacturer,  workshop, 
laboratory,  office  and  home.  Sent  prepaid  upon  receipt 
of  $4.00.  Send  stamp  for  our  48  page  catalog  of  latest  and 
best  practical,  scientific  mechanical  and  industrial 
books.  Midland  Products  Co.,  Dept.  RA,  524  Courtland 
Ave.,  Park  Ridge,  111. 

BUSINESS  OPPORTUNITIES 

LAND  FREE  if  planted  to  bananas.  Bananas  bear  a 
full  crop  the  second  year.  $5.00  monthly  will  plant 
five  acres,  which  should  pay  $1,500  profit  annually. 
Reliable    Companies    will    cultivate    and    market    your 

get  your  ch 
National  E 
Block    135, 

i  90  days.  For  partici 
ent  Company,  Empii 
■g,    Pennsylvania. 

DO  YOU  WANT  TO  MEMORIZE  THE  WIRELESS 
TELEGRAPH  CODE?  THE  CORYDON  SNYDER 
CODE  METHOD  IS  EASIEST,  QUICKEST.  PATENTED 
Send  10c  coin  for  complete  method  to  Corydon  Snyder, 
1243  Rosemont  Avenue,  Chicago,  Illinois. 

COLLECTIONS 

Three  Collection  Letters  That  Actually  Collect:  Pro 

duct,  23  years'  experience.  $1.75.  Address  J.  A.  Hills 
man,  Lynchburg,  Virginia. 

DOGS 

MISCELLANEOUS 

PERSONAL 

LONELY  HEARTS:  Excha 
new  friends  in  our  jolly  t 
Moore,    Box  908.   Jacksonvi 

iiii. 

$12.75  including 
Booklet  25c.  Literature  on  request, 
chel,   2244   Seminary  Avenue,   Chicago, 

TROUBLE-SHOOTING.  Do  you  know  the  key  to 
the  knowledge  of  any  electrical  circuit?  You  can 
find  correct  answer  in  a  booklet  written  by  nationally 
known  authorities  on  Radio  and  Electricity.  Ask 
your  radio  dealer  for.  "Practical  Guide  for  Every  Radio 
Builder  and  Owner"  or  send  10c  to-day  to  Universal 
Test  Equipment  Co.,  2939  N.  Oakley  Ave.,  Chicago, 
111.     Sold   at  all   news   stands   in   the   city  of   Chicago. 

>r  Readers  of  Radio  Age.  I  will  buy 
d  radio  merchandise  if  you  cannot 
ur  locality.  Remit  list  price  of  articles 
ame  are  not  obtainable  by  me  I  will 
R.     P.    Tomamichel,    2244    Seminary 
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pany,    646   East   71st 
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Street,   Chicago. 
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End  all  your  troubles  and 
something    every    radio    ! 
stamp   for  full   particular 
Chicago,   III.,  Dept.   QC. jointh 

an     sho 
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e  Question uld    belon 
Radio   Co 

naire  Club, 

J    to,     send ,    Box    849, 

Guaranteed  tubes,  199  and  201A  types  $1.00  each. 
$7.50  units  to  make  a  loud  speaker  of  your  Phono- 

graph only  $2.49.  $4.00  list  head  phones  going  at 
$1.69.  This  is  real  value,  a  standard  make  3  tube  set 
with  long  range  and  lots  of  volume  for  $8.95.  less 
accessories,  while  they  last.  $12.00  loud  speakers 
with  genuine  Bakelite  Bel]  at  $6.95.  Write  for  our 
prices  before  you  buy  your  radio  parts.  Outlet  Sales, 
112  Calvert  Ave.,  Detroit,  Michigan. 

.  you  want  to  build  a  real  radi 
cuit  of  the  Web  Wonder  Four 
■  full  particulars,  Web  Radio 
.     Dept.  B.   P. 

t  low  cost?    The 

Chokes  for  Speaker  or  Filter  service,  20H— 25MA  $1.00 
— 30H  SOMA— $1.75,  50H  60MA  $2.00  prepaid.  Write 
for  list  of  Audio  Transformers  impedance  amplifiers, 
Raytheon  transformers,  etc.  Radio  Parts  Sales  Co., 
Box  24,   Orange,   N.  J. 

RADIO  TROUBLES  OVER.  Hoff's  trouble  finde 
locates,  explains  Remedy,  103  radio  ailments.  Par 
ticulars  free.     Smith,  516  Main,  St.  John,  N.  B. 

Worth,    Texas 

something  different.  Send  2 
ion  how  to  build  your  own  set. 
ox  849,  Chicago,  111. 

Oerlein,  2943  O 

ny  Kennedy  Universal  Re 
Lmplifier  type  525.  Excell 
No  reasonable  offer  refus 
ridge  St.,  Philadelphia,  P 

ATTENTION  SET  BUILDERS.  Increase  efficiency  and 
selectivity  by  installing  a  set  of  binocular  type  radio  fre- 

quency coils.  Set  Builders  use  extensively.  Set  of  three 
$6.45.  Money-saving  price  list  mailed  upon  request. 
All  articles  sold  on  money  back  guarantee.  Midwest 
Radio  Supply,  Dept.  C,  Box  222,  Racine,  Wisconsin. 

Radio  books— Construction  of 
dyne  Type  Receiver  including 
$1.00;  Henley's  222  Radio  Cii $1.00;  The  ABC  of  Vacuum  Tu 
tion  132  pages,  75  cents;  Hen! 

196  pages$1.00;  Experi 

modern  Super  Hetero- 
Testing  and  Operation 
uit  Designs,  267  pages, 
ss  used  in  Radio  Recep- 
^'s  Workable  Radio  Re- 
ental  Wireless  Stations 

392    pages   $2.00;    Wireless    Telegraph' 
Simply   Explained    154    pages   $1.00. 
receipt  of  price.     Send  stamp  for  our  ' 

dustrial  books. "  Midland  Vroducts  Co! Courtland  Av.,   Park   Ridge,   Illinois. 

»nd    Telephony 

page  catalog  of 
hanical  and  in- 
Dept.  RA,  524 

SILICON  Transformer  Steel  cut  to  order  .014".  10  lbs. 
25  cents,  5  lbs.  30  cents,  less  than  5  lbs.  35  cents  per  lb., 

4  cubic  inches  to  the  lb.  .007"  for  radio  frequency  trans- 
formers,  50c   cubic   inch,    postage  extra.      At   least  1/2 

ith  order— bala S?0?rJ. Geo.  Schulz.  Calu- 

Bakelite  subpanels  with  five  built  in  X  type  sockets, 
connections  marked  size  7x23,  five  dollars  by  mail 
order.  Subpanel  brackets,  seven  inches  long,  two  and 
half  inches  high,  one  dollar  a  set.  Satisfaction  guar- 

anteed or  money  refunded.  Arrow  Radio  Products, 
350  Fifth  Avenue,  Venice,  Calif. 

99.7  %  Pure  aluminum  for  Rectifiers,  B  Eliminators. 

Trickle  chargers  and  transmitters  1-2"  round,  1-4x1" 
rectangular  5c  inch,  l-4"x3-4  4c  inch.  3-8"  round  lead 
elements  3  1-2"  long  15c,  7  for  $1.00  all  with  brass  ter- 

minals, prepaid  to  5  zone.  No  order  less  than  $1.00. 
Geo.  Schulz,  Calumet,  Michigan. 

CRYSTALS— NOT  GALENA 
CELERUNDUM—  the    most    sensitive    crystal    rectifier 
in  the  world.     It  is  non-metallic  sensitive  all  over;  low 
resistance;  greater  volume.    Will  not  burn  out  .  Twelve 
crystals  for  $1.00  post  paid. 
De-Tex-It — A  truly  great  fixed  detector — Positive  con- 

tact—Thousands in  use.     The  best  rectifier  for  Crystal 
Sets,  Reflex  T  R  Frequency  and  Super  Hets  3  for  $2.00 

postpaid. WE  HAVE  A   BOOK  THAT  TALKS  and   sings,    plays 

pia 

id    tells 
lpact,  practical  and  complete  rat 

operating  expense;  no  batteries  or  tut 
Everything  is  included — (crystal  set  aeri 
leads  indoor  antenna  and  pair  of  phone 
ing  Book,  $5.00  complete  i 

outfit.  No 
to  replace, 
ind  ground 

The  Talk- 
for life 

115  Federal  St.,  Bos 

rhead.     E.  W. 

.  Mass. PURE  ALUMINUM  and  lead  rectifier  elements,  hole, 

drilled,  with  brass  screws  and  nuts  per  pair  1/16*, 
l"x4",  13c,  1x6,  15c,  1  1/4x6,  17c,  1  1/2x6,  19c,  singla 
elements  half  price.  Sheet  aluminum  1/16",  $1.00 
1/8"  $1.90.  Lead  $1.00  square  foot  all  prepaid.  Geo. 
Schulz,    Calumet,    Michigan. 

CONDENSERS.  800  VOLT  FILTER  .1  mfd  45c,  .25  51c, 
.5  60c,  1.  75c,  2.  $1.20,  3.  $1.80,  4.  $2.40.  1500  VOLT 
FILTER,  .1  51c,  .25  60c,  .5  75c,  1.  $1.05,  2.  $1.95,  3.  $2.70. 
4.  $3.60.  ELIMINATOR  BLOCKS.  2,  2,  and  8  $5.70, 
2,  2,  8,  and  1  $6.15,  2,  2,  8,  1  and  1  $6.60,  .1  and  .1  in  series 
90c.  Many  other  capacities.  Acme  transformers  and 
chokes.    THE  RADIO  CLUB.  INC.,  La  Porte,  Ind. 

element  Rectifier  jars  for  B 
hargers  and  transmitters,  1  js 
"  >ry  jars,  1/4"  x3/4"  99.7^  [ 

binding  posts  3"  insidi 
$3.00,   prepaid  to  5th  zom bala 

Schulz 

:ors,  B  battery 
the  place  of  2 
minum,  rubber 
ter  $1.00  each, 
ash  with  order 
y  back,  George 

isformers  70c  up.  $2.00  br 

use  with  your  "B"  elimina peaker.     Write  for  li: 24,   Orange,   N.  J 

Radio  Panel  Lamp.  Rests  on  top  cabinet.  Lights  dials. 
Uses  battery  current.  Complete  with  bulb  $1.25,  post- 

paid.    Satisfactory  c back.     Robert  St 

SAVE  MONEY  on  radio  sets  and  parts.  List  free.  All 
merchandise. guaranteed.  GEMRAD  COMPANY,  631 
E.  Okmulgee,   Muskogee,  Okla. 

SALESMEN    WANTED 

Make  $100  WEEKLY  in  spare  time.  Sell  what  the 
public  wants — long  distance  radio  receiving  sets.  Two 
sales  weekly  pays  $100  profit.  No  big  investment, 
no  canvassing.  Sharpe  of  Colorado  made  $955  in  one 
month.  Representatives  wanted  at  once.  This  plan 
is  sweeping  the  country — write  today  before  your 

county  is  gone.  OZARKA,  INC.,  — Chicago. 

Radio    Age    Classified    Ads    Bring    Results 

Please  mention  Radio  Age  when  writing  to  advertisers 
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An  Index  to  the  Best  in 
Radio  Hookups ! 

HOW  long  have  you  postponed  making  that  favorite  hookup  of  yours  because  you 

couldn't  find  reliable  and  clear  diagrams?  We  have  laid  aside  a  limited  number  of 
back  issues  of  RADIO  AGE  for  your  use.  Below  are  listed  hookups  and  diagrams  to  be 
found  in  them.    Select  the  ones  you  want  and  enclose  30  cents  in  stamps  for  each  one  desired. 

September,  1924 
— How  Careful  Mounting  Will  Improve  Recep- 

tion. 
— One  Tuning  Control  for   Hair's   Breadth   Se- lectivity. 
— Four  Pages  of  Real  Blueprints  of  a  New  Baby 

Heterodyne. 
November,  1924 

—Blueprints  of  a  Single  Tube  Loop  Set  and  a 
Capacity   Feed-back   Receiver. 

— A  3-Tube  Low  Loss  Regenerator. 
— Mastering  the  3-Circuit  Tuner. 

January,  1925 
—A  Six-Tube  Super-Het. 
—An  Efficient  Portable  Set. 
— A  Tuned  Plate  Regenerator. 
— Making  a  Station-Finder. 

February, 1925 
— A  Three  Circuit  Regenerator. 
— -A  Real  Low  Loss  Set. 
— Blueprints  of  a  3-tube  Reflex. 

March,  1925 
—A  5-Tube  R.  F.  Receiver. 
— How  to  Wind  Low  Loss  Coils. 
— A  Short  Wave  Receiver. 
— Blueprints  of  a  Two-Tube  Ultra  Audion  and  a 

Regenerative  Reflex. 
April,  1925 
—A  3-Tube  Portable  Set. 
— "B"  Voltage  from  the  A.  C.  Socket. 
— An  Amplifier  for  the  3-Circuit  Tuner. 
— Blueprints  of  a  Five-Tube  Radio   Frequency 

Receiver. 
May,  1925 
— A  "Quiet"  Regenerator. 
— How  to  Make  a  Tube-Tester. 
— A  Unique  Super-Het  and  an  Improved  Rein- 

artz. 
—A  Six-Tube  Portable  Receiver  Illustrated  with 

Blueprints. 
June,  1925 
— Reducing  Static  Disturbances. 
—A  Seven-Tube  Super-Heterodyne. 
— Browning-Drake  Receiver. 
— -Overcoming   Oscillations  in   the   Roberts   Re- 

ceiver. 
July,  1925 
— Learning  Tube  Characteristics. 
— How  Much  Coupling? 
— -Blueprints  of  Conventional  Radio. 
— Symbols  and  Crystal  Detector  Circuit. 

August,  1925 — 50c  per  copy 
— How  to  Attain  Smooth  Tuning. 
— Alternating  Current  Tubes. 
— Deciding  on  a  Portable  Super. 
— And  a  big  60-page  blueprint  section. 

September,  1925 
— Thirty-one   ways  to   prevent  self -oscillation. 
— Tuning  efficiency  with  two  controls. 
— Ideal  Audio  AmplifierCi  rcuits. 
— Blueprint  section. 

October,  1925 
— -Auto-Transformer  Coupling. 
— Some  Facts  about  Quality. 
— An  Improved  Slide-Wire  Bridge. 
— Blueprints  of  Circuits  Using  Single  and  Dual 

Controls. 

November,  1925 
— A  Good  Audio  Oscillator. 
— An  Efficient  Short- Wave  Transmitter. 
— Blueprints — -Adding  R.  F.  Stages. 

December,  1925 
— Tuned  R.  F.  and  Regeneration. 
• — -Radio  Age  Model  Receiver. 
— Inductive  Gang-Control  Receiver. 
— Tuning  with  Chart  Curves. 

January,  1926 
— Radio  Age  January  Model  Set. 
—A  Four-Tube  Toroid  Set. 
— Power    Supply     Device — Blueprint    Feature. 
—Finishing  Your  Radio  Cabinet. 

February,  1926 
— February  Radio  Age  Model  Set. 
— Plug-in  Coil  Receiver. 
— -Universal  Testboard — Blueprint. 
— Eliminating  Audio  Distortion. 

March,  1926 
— -Improving  the  Browning-Drake. 
— Rheostatless  Tubes  in  a  Set. 
— Which  Type  Intermediate? 
— -How  to  Make  a  Wavemeter — Blueprint. 

April,  1926 
— Shielding  Your  Receiver. 
— Home  Testing  Your  Tubes. 
— Balanced  Capacity  Receiver. 
— Several  Sets  on  One  Antenna. 

May,  1926 
— Short  Wave  Transmitter — Blueprint. 
— Simplifying  Battery  Charging. 
— List  of  European  Broadcasters. 
— -Protecting  your  Inventions. 

June,  1926 
— Antenna  Design. 
— Simple  Crystal  Set. 
— Improving  the  Neutrodyne. 
— Golden  Rule  Receiver — Blueprints. 

July,  1926 
— Compact  Portable  Super. 
— Short  Wave  Receiver. 
—Shielded  Golden  Rule  Set. 

August,  1926 
— Receiver,  Transmitter  and  Wavemeter. 
■ — Beginners  200  mile  Crystal  Set. 
— History  of  Amateurs. 
— Changing  to  Single  Control. 

September,  1926 
— How  to  Make  a  Grid  Meter  Driver 
— Short  Wave  Wavemeter 
— Power  Amplifier  for  Quality  (Blueprint) 

October,  1926 
—Crystal  Control  Low  Power  Transmitter  (Blue- 

print) — Raytheon  Design  for  ABC  Elimination 
—What  Type  Loud  Speaker  to  Use 
—Nine  Tube  Super  Brings  Back  Faith 

November,  1926 
— Blueprints  of  the  Henry-Lyford. 
— World's  Record  Super  With  Large  Tubes. 
— How  to  Use  a  Power  Tube  in  Your  Set. 
— Illuminated  Controls  on  4  Tube  Receiver. 

Radio  Age,  Inc.,  500-510  N.  Dearborn  St.,  Chicago 



'Ever  heard  a  real  receiver? 

630 

Silver 
Shielded 

Do  you  know  that  the  unofficial  report  of  the  largest 
telephone  manufacturing  company  in  the  world  set 
Silver-Marshall  220  Audio  Transformers  up  as  the 
very  finest  they  have  ever  tested?  Do  you  know  that 
you  can  obtain  these  same  transformers  from  your 
dealer  at  $6.00  each — guaranteed? 

HAVE  you  ever  heard  a  real  receiver?  That's  a  simple question,  but  not  one  person  in  one  hundred  can 

say  "yes." Have  you  ever  heard  a  radio  set  that  made  you  lie  back, 

light  up  your  favorite  pipe,  and  say  "This  is  the  life"? 
When  you've  listened  to  a  symphony  over  the  radio,  haven't 
you  always  felt  that  it  would  be  just  a  bit  clearer  if  you  were 
in  the  concert  hall? 

Have  you  ever  wanted  just  a  little  more  volume  on  that 
distant  station — just  a  bit  more  selectivity  to  cut  out  the 
interfering  locals?  And  haven't  you  wished  but  two  dials 
would  tune  the  whole  contraption  instead  of  lots  and  lots 
of  little  knobs? 

Have  you  ever  heard  a  Silver-Marshall  Shielded  Six 
"doing  its  stuff"?  It  is  guaranteed  to  give  you  better 
reproduction  than  you've  ever  heard.  With  the  Six,  you 
actually  feel  the  vibration  when  you  hear  a  cello  or  an  organ 
■ — the  timbre  of  a  violin  is  true — a  piano  sounds  as  it  should. 
And  on  a  full  orchestra — well,  just  ask  the  man  who  has 

built  one  about  tone  quality — he'll  probably  overwhelm 
you  with  enthusiasm. 

For  selectivity,  for  bringing  in  distance,  the  Shielded  Six 
is  right  there  beside  the  best.  You  can  put  it  together  on 
the  living-room  table  with  three  tools  in  three  hours,  and 
the  same  evening  bring  in  stations  local  and  distant  with 
uncanny  ease — with  only  two  dials. 
You  can  buy  every  part  needed  for  the  Shielded  Six 

solidly  packed  in  a  wooden  kit-box — everything  necessary 
except  cabinet  and  accessories.  Just  ask  for  the  630  kit 

— it  costs  $95.00 — and  it  will  build  a  set  you  can't  duplicate 
for  $200  factory  built.  Or  if  you  have  some  parts,  you  can 
get  the  Essential  Kit,  No.  633,  for  $45.00. 

And  remember — when  you  build  a  Shielded  Six  you're 
getting  a  set  with  years  of  research  work  behind  its  design 

with  every  part  laboratory  tested.  You're  getting  a  guaran- 
tee that  its  tone  quality  is  beyond  compare.  Radio  Broad- 

cast, Radio  Age,  Radio  News,  The  Citizen's  Radio  Call 
Book,  all  and  more,  have  verified  these  claims — have 
endorsed  the  Shielded  Six  unqualifiedly. 

Prices  10%  higher  west  of  the  Rockies. 

SILVER-MARSHALL,  Inc. 
850  W.  JACKSON  BLVD. 

CHICAGO,  U.  S.  A. 
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The  Masterpiece 
of  Masterpieces/ 

& 

<HIS '  'Masterpiece  of  Masterpieces' '  startles 
and  surpasses  all  expectations. 

It  is  the  most  perfect  radio  that  has  ever  been  de- 
signed. It  is  massive — it  is  beautiful.  It  is  just 

what  you  want  for  your  home.  For  no  matter  how 
exquisite  your  furnishings  are,  this  artistic  genuine 
mahogany  upright  console  will  lend  additional 
beauty.  And  yet  it  is  priced  so  moderately  that 
almost  every  family  can  easily  afford  to  own  one. 

Genuine  RCA  Radiotrons 
are  recommended  for  use  with  Freshman  Masterpiece 
Receivers.  A  special  package  containing — 1  UX-112 
power  tube,  1  UX-200A  detector  tube  and  3  UX-201A 
amplifying  tubes — matched  and  tested  for  the  set  in  which 
they  are  shipped  is  sold  by  Authorized  Freshman  Dealers. 

Sold  on  Convenient  Terms 
by  Authorized  Freshman  Dealers 

CHAS.  FRESHMAN  CO.,  Inc.  5^^^%^ 

— the  thing  that  makes 
it  wonderful  is  its  tone 

quality.  The  large  cone 

speaker  has  been  de- 
signed to  exactly  match 

Freshman's  new  QUAL- ITY radio  receiver.  This 
special  cone  speaker 
easily  handles  the  full 
power  that  this  new  set 
delivers. 

Yet,  in  spite  of  its  ability 
to  handle  great  volume, 

when  the  power  is  re- 
duced the  softest  and 

mellowest  tones  come 
forth  in  a  manner  never 
before  achieved. 

Simplicity 
Its  ease  of  operation, 
with  its  three  distinct 

controls,  allows  any  nov- 
ice to  tune  in  the  station 

wanted  day  after  day  at 
the  same  points  on  the 
dials.  This  efficient 

means  of  operation  elim- inates the  overlapping  of 
wave  lengths,  which 
assures  distinct  separa- 

tion of  one  broadcasting 
staion  from  the  others. 
Write  for  our  new  48  page 
book    illustrating    and 
describing   the  entire 
line     of     Freshman 

Masterpiece     Re- ceiversandother 

apparatus. 

Most  Perfecllij  Toned  Radio  Ever  Produced 
LB  0  7R 
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