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We Could Have Placed 5000 More Qualified

Men Last Year in Good Pay RADIO Positions

ET into the rich field of Radio via the training

school that supplies big Radio employers with
their new men! The Radio Training Association
of America has a standing order from radio trade
organizations, large manufacturers and dealers,
for members qualified for full time work at
splendid pay.

So great is this demand from Radio employers
that positions offering good pay and real oppor-
tunity are going begging. If you want to cash in
on Radio quick, earn $3.00 an hour and up spare
time, $40 to $100 a week full time, prepare for
a $10,000, $15,000, $25,000 a year Radio position,
investigate the R. T. A. now.

Special Attention to Radio
Service Work

Thousands of trained Radio Service Men are
needed now to service the new all-electric sets.
Pay is liberal, promotions rapid. The experience
you receive fits you for the biggest jobs in Radio.
The R. T. A. has arranged its course to enable
you to cash in on this work within 30 days!

Would you like to work “behind the scenes” at
Hollywood, or for a talking picture manufacturer?
R. T. A. training qualifies you for this work.
Television, too, is included in the training. When
television begins to sweep over the country,
R. T. A. men will be ready to cash in on the big
pay jobs that will be created.

Expert Supervision
Lifelong Consultation Service

As a member of the Association you will receive
personal instruction from skilled Radio Engineers.
Under their friendly guidance every phase of Radio
will become an open book to you. And after you
graduate the R. T.A. Advisory Board will give
you personal advice on any problems which arise
in your work. This Board is made up of big men
in the industry who are helping constantly to
push R.T. A. men to the tcp.

Because R. T. A. training is complete, up-to-date,
practical, it has won the admiration of the Radio
industry. That’s why our members are in such
demand—why you will find enrolling in R. T. A.
the quickest, most profitable route to Radio.

Membershipsthat need not—should not—cost you

. =

Mail Coupon for No-Cost Training Offer

a cent are available for a limited time. The minute
it takes to fill out coupon at right for details can
result in your doubling and trebling your income
in a few months from now. If you are ambitious,
really want to get somewhere in life, you owe it
to yourself to investigate. Learn what the R. T . A.
has done for thousands — and can do for you.
Stop wishing and start actually doing some-
thing about earning more money. Fill out the
coupon and mail today.

Radio Training Association of America |
Dept. RCB-9, 4513 Ravenswood Ave., Chicago, llrl. |°=._ _

<Xl

Fill Out and Mail Today!

;

 {
RADIO TRAINING ASSOCIATION OF AMERICA E
Dept.RCB-9, 4513 Ravenswood Ave., Chicago, Il i
Gentlemen: Send me details of your No-Cost Training
Offer and information on how to make real money in
Radio quick.
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Finely finished as a Swiss Watch,

1 The Result of Patient T7or/
Vg . 3 .
and Intelligent €ngineering ey ey gy
. Amplifier - New Detector System -

New Power Supply - New Audio Amplifier . New
. . o Tone Control, with Noise Fiter . New Volume
History records no greater engineering feat than the  contror - New Phonograph Hook-up -

. . g o ~ o . § Amazingly Selective - Theill-
])mldl.ng of the Pyramids tomb.b of ancient kings— [0S Ot
towering through the ages, majestic monuments to
human ingenuity, persistence and thoroughness.

Radio, too, has its mnoble achievements—its testi-
monials to the skill and purposefulness of its pioneers.

For six years, Hammarlund Receivers have stood in the
forefront of radio. They have embodied the verv
essence of all that is good in design and performance.

Adjectives may describe, but only by seeing, hearing
and operating the new Hammarlund HiQ-31 Receiver
can you accurately gauge its superiority over anything
the radio world has as yet presented.

x
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S

8 e =
e gy o o =
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Custom-built, of course, as all really fine things must
be, it appeals to those who appreciate quality.

W hatever your interest in radio—as designer, builder
or buyer—you will welcome a copy of the 48-page
HiQ-31 Manual, Profusely illustrated and containing
a 12-page gravure insert of cabinet designs, it tells
the complete HiQ-31 story. Mailed postpaid, upon
receipt of 25 cents (stainps or coin).

HAMMARLUND-ROBERTS, INC.

Dept. CB-9, 424-438 West 33rd St., New York
Cabinets of Rare Distinction and
Acoustical Accuracy. Radio and Radio-
// . Phonograph Combinations—styled and
=% priced for the needs of cottage or
//, '/// T eastle.
A T
g —— — .
= \/”{—/{///;/,///::-— L
o e S ST e e S T e s

Custom-Built Radio
by HAMMARLUND

Tell ’Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review

www.americanradiohistorv.com


www.americanradiohistory.com

3%

Citizens Radio Call Book Magazine ang Technical Revie

"

AERO AUTOMATIC TUNER

(Protected by Patents Pending)

Revolutionizes Short-Wave Reception
DESIGNED BY HOFFMAN & MIX

Internationally Famous Short-Wave Engineers

Price
only

$1950

Aero Model T-30 Automatic Tuner, Price Net....$19.50

Aero INT-L Attachment 90 to 200 Meters, Net..

The Aecrotuner makes the easiest tuning short-wave receiver
known. ‘The tuning unit consists of two controls. The right-
hand control, which will be termed the shift control, and the
left-hand control, the actual tuning device. In addition to these
two controls 1t will, of course, be necessary to have a regenera-
tion control. No plug-in coils are used in the automatic range.

IFor those who desire to employ it for television or the upper
phone band., a special attachment may be secured.

Aecrotuners may be used with any of the standard short-wave
hook-ups or with the hook-ups suggested by QST or by the
Citizens Radio Call Book in their article. Those who prefer
to have us supply the necessary parts are urged to write us as
to type of receiver desired. Foreign customers may send their
remittance and entrust us with filling their orders.

EASIEST TUNING UNIT KNOWN

The tuner is operated in the following manner. As a specific example, with
the right-hand dial set at nine degrees, revolving the left-hand dial through
180 degrees. you will cover from 19.1 to 22.6 meters. The next step will
he to move the shift dial to 13 and tuning over 180 degrees, as before, this
time covering from 21.9 to 25.7 meters. This process 1s continued through
180 degrees on the shift dial until you have reached the maximum automatic
wave length, which is 90 meters.

You will note that the tuning dial, in the first instance, when tuned through
180 degrees, covers only 3V meters, whereas ordinarily when using plug-in
coils your tuner, when passing through 180 degrees, generally covers at a
minimum of 25 meters. This same speed of tuning is maintained throughout
the entire shortewave spectrum, and it is for this reason that this tuning
arrangement surpasses any known method. This unit is furnished completely
assembled to the amateur, and may be built into either a short-wave con-
verter or receiver,

For those desiring to go from 90 to 200 meters a special device may be had,
making its range then from 15 to 200 meters. Net price, $5.90.

A general chart is furnished with each unit, specifying the settings for the
~lift dial, which will enable you to approximate the wave length for each
setting on the shift dial.

Order Direct from Our Factory

In order to make this tuner available at small cost to the public it is not
sold through the usual trade channels, but is sold to amateurs and experi-
menters only direct from factory at special low net price. Be sure to send
post office or express money order for $19.50 with your order and save up
to 50% by so doing. Shipments will be made in the order received. Be first
to order. Attach your money-order to coupon below and mail today—NOW {

Dear Sirs:

Citizens Kanto Carr. Book Macazine axp Tecunicar Review, September, 1930.
Published ot Chicago. 11, Subscription price, $2.00 yearly.

Citizens Radio Service Bureau, Inc., Publishers,

INCORPORATED
# 4611 E. Ravenswood Ave., Dept. 1060, Chicago

AERD PRODY

P oo o o it o e - - - - - - -

Published

5.90
Read These

Unusual
Aero
Features

Automatic range of
Aero tuner, 15 to 90
meters; full range, up
to 200 meters. No plug-
in coils used in auto-
matic range. Easiest
tuning device known.

Tunes even more slowly
than broadcast receiver.
Special attachment en-
ables it to reach 200
meters. Anyone can op-
erate it. The days of
fooling with plug-in
coils are over. Amateurs
and experimenters can
now have a real short-
wave thrill by this new
automatic tuning device,
Did you read the com-
plete story in February
OST, Radiocraft and
Citizens Radio Call
Book? Mail your order
to Aero Products, Inc.
for the complete builte
up unit. Get this re-
markable short-wave ap-
paratus now. Get real
satisfaction and results
from short-wave radio—
the biggest thriller in
radio today.

want to be one of the first to secure the new Aero

B Short-Wave Automatic Tuning Unit.

order for $19.50 which is your low opening net price to

amateurs and experimenters only.
90 1o 200 meter attachment.)

I am also interested in the following aero I’roducts:

Enclosed is money

(Add $5.90 extra for

www americanradiohistorv com

Convenient for various Short-Wave Hookups

4 times yearly, January 1, March 1, September 1, November 1. .
Entered as second-class matter January 24, 1930, at the Post Office at Chicago, Ill.. under the Act of March 3. 1879,
508 So. Dearborn St., Chicago.

OTHER AERO SHORT-
WAVE EQUIPMENT

and
| 150-Watt
d Amplifier

Kit No. 62—Including the
power supply, but not in-
cluding tubes,

§3r1%%e&auon %n 1?-}20-40- List Price ............$269.00
- . Bands. The first W
high-power amplifier to use :Il:plyN:}‘dBalbesLess (A
the UX-860 screen grid List Price . $114.00
tubes. New in every detail. =7 77 FY cmreceeeees .
150 Watts of pure D.C. Aero Bulit-up Short-Wave
signals with a stability Sets.
which has caused favorable D.C. Model,
remarks everywhere. Flexi- Complete, List.. ... $60.00
billty that fills every Ham A.C. Model,
need. Complete, List....$126.00
Only $15
Aero Listening
Monitor
Enables any amateur trans.
mitter to check his own

note, to know whether it is
pure D.C. or not. It is a
safe, sure and accurate way
of knowing your station
without depending upon the
reports of others.

Model M-29 Aero Monitor, including Dry Batteries. but no

tube. List IPrice....... ..o it $16.00
Aero Short-Wave D.C. Converter, List Price
Aero A.C. Short-Wave Converter, List Price

Aero Wavemeter

Using the principle of the
‘“‘gseries gap,”’ condensers,
and having a definite fixed
maximum capacity, the
amateur wavelength bands
are spread over a great
many dial divisions. The
velvet vernier dial has
100 divisions, each of
which may be read to
one-tenth of a division.

List I_’rice, each....$24.00
Aero Shleld-Geid Colls

LWT-11 Kit of 3 coils

(16 to 99 me-
ters)  .iicceiiee. $11.60
LWT-10 Kit of 3 coils.
) T3 $10.60

Aero Transmitting Coll Kits

2040-K—16 to 52 meter kit. List Price............. $12.00
4080-K—30G to 90 wmeter kit, List DPrice.. .$12.00
9018-K—T72 to 190 nieter kit, List Price............. $12.00

Aero Short-Wave Kits

Send for List of Aero Short-Wave
Kits

e T A s

Volume XI, No. 3.
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BIG PAY JOBS .

open

for [very Radio
Irained Man

Don’t spend your life slaving away in some dull, hopeless job! Don’t I
satisfied to work for a mere $20 or $302a week. Let meshow youho
make real moneylnlladio— the lastest growing, biggest money-making game on gasfh.

and in Service and Installation Work. at $45 t0 smo a week —as Operator or | i
Broadcasting Station, at $1.800 to $5, 000 ayear—as Wireless Operatoron a Shipg

/o revious experi-
jdCtual practice and
’{ you graduate as a

Code Practice equnpment etc. You don’t need advanced educatl X
ence. Wegive you- -RIGHT HERE IN THE COYNE SHOPS—al}

Practical Radio Expert IN 60 DAYS’ TIME.

TELEVISION

And now Television is on the Ayay ! L ken g ictures and Public Address Sys-
there’ll be a demand for THOPSANDS of te JPer thousands of golden opportunities
TELEVISION EXPERTS! 46 th€ Trained Radio Man. Here is a great
learns Televicion now can mak, / péw Radio field just beginning to grow! Pre-
in this great new field. Get in gt {-<pare NOW for these wonderful opportunities!
floor of this amazing new Ragjo developmgilt” Learn RadioSound Workat COYNE on actual
Come to COYNE and learn / elevision gff the TALKING PICTURE and SOUND REPRO-

‘ DUCTION equipment.

No Books -No Lessons
AllPractical Work atCoyne

@ No Books! No Lessons! ALL ACTUAL, PRACTI-
8 CAL WORK. You build radio sets, install.and serv-
g ice them. You actually operate great Broadcasting
| equipment. You construct Television Receiving Sets
jj| and actually broadcast your own Television pro-
g grams over our JENKINS Television equipment.

{ You work on real Talking Picture machines and Sound
equipment. You learn Wireless Operatmg on actual
| Code Practice apparatus. We don’t waste time on use-
less theory. We give you just the practical training
you’ll need—in 8 short, pleasant weeks.

EARN as You LEARN [s<iein =1

Don’t worry about a job! You get Free Employment Radio Division, Coyne Electrical School

|
! S. Pauli D I
Service for Life. And don’t let lack of money stop : ;::d ;nea;O::;isg"%r::;;sg_'&;’ c:i“:"’“';"t o of :
p 1 5 ! d adto 00 a_na ealsq
%g?p plat:y 3(;;‘:‘:)02222 I\;/aer’t]:]tgl-r]g?j]yﬁle'l]{p\;g&lze%titscg?)o;ég | é(;lt]g ripeﬁ:al Introductory Offer. This does not obli- |
: : - . : e in any way.
is 31 years old! Coyne Training is tested—proven be- = =
|
!
|
|
]
1

vond all doubt. You canfind outeverything absolutely

free. Just mail coupon for my big free book! Name oo :
snsion COVY NIE FLECTRICAL SCHOOL | adaress .. ... I
500 S. Paulina St. Dept. 60-3A, Chicago,Ill. |
=— City____ . State . .- ee--

Tell ’Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review
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“PROVE to my satisfaction that Brunswick
can out-perform any set on the market in
selectivity,” said a prominent upstate New York
dealer, “and DI’ll guarantee that Brunswick will

vicle

out-sell any set in this market!”

lLocated in a territory notorious for its
ditticult receiving conditions, with one
powerful station blanketing the ether,
this dealer was naturally skeptical. Ths
sales depended absolutely upon his he-
mg able to supply his customers with a
radio that would cut through the all-
poweriul Tocal station and give them a

choice of out-of-town programs,

Brunswick engineers gladly met his
challenge. They offered 1o make a wide
open test under any conditions, against
the most selective competing set he
could name.

He picked a model widely known for its
selectivity—a hrand that had led in sales

o
PIN-POINT SELECTIVITY IS A

i ey
S i ad

m his district because of that

reason.

very

-

The test was made in a room in a hotel
located only a few blocks away from
the broadcasting station.

Poimnt-for-point, this dealer checked the
two instruments. Brunswick won—
lands down—not only on selectivity, hut
also on distance, tone quality, and abil-
ity to shield out lacal interference com-
ing from the hotel elevators, and nearby
power-stations,

“All right,” said the dealer with a grin,
“vou can sign me up. This town is go-
me Brunswick from now on!”’

BRUNSWICK RADIO CORPORATION—MANUFACTUR-

RS OF RADIO, PANATROPE AXD RECORDS—NEW

YORK, CHICAGO, TORONTO —SUBSIDIARY OF
WARNER BROS, PICTURES, INC.

L
FEATURIE OF THE NEW BRUNSWICK

RADIO

Tell ’Em You Saie 1t in the Citizens Radio Call Book Magazine and Technical Review
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Jwill train you
at home

8100 a week

*My c¢arnings in Radio
are many times greater
than I ever expected they
woutld be when I enrolled.
They seldom fall under
$100 a week. If your
course cost four or five
tinies more I would still
consider it a good invest-
ment.”

E. E. WINBORNL
1414 W, 48th St.,
Norfolk, Va.

Y
Jumped from $35 to
$100 a week

*Before T entered Radio
T was making $35 a week.
Last week 1 earned 8110

servicing and selling
Radios. 1 owe my success
to N. R. I. You started
me off on the right foot.”
J. A. VAUGHN
8715 S, Kingshighway,
St. Louis, Mo.

£

8508 extra in & months

“In looking over my
records I find I made £500
from January to May in
my spare time. My best
week brought me $107. =
I have only one regret
regarding your course
—I should have taken
it long ago.”

HOYT MOORE
R. R. 3, Box 919,
Indianapolis, Ind.,

sBIG

tofill a

PAY
Radio Job.

If you are earning a penny less than $50 a week, send
for my book of information on the opportunities in Radio.
It is free. Clip the coupon NOW. Why be satisfied with $25,
830 or $10 a week for longer than the short time it tukes to
get ready for Radio.

Radio’s growth opening hundreds of $50, $7§,
$100 a week jobs every year

In about ten yvears Radio has grown from a $£2,000,000 to
a £1,000,000,000 industry. Over 300,000 jobs have been cre-
ated. Hundreds more are being opened every year by its
continued growth. Men and young men with the right train-
ing—the kind of training I give you—are needed continually.

You have many jobs to choose from

Broadcasting stations use engineers, operators, station
managers and pay 3$1.800 to 5,000 a year. Manufacturers
continually need testers, inspectors, foremen, engineers, service
men, buyers, for jobs paying up to $15.000 a year. Shipping
companies use hundreds of Radio operators, give them world
wide travel at practically no expense and a salary of $&5
to £200 a month. Dealers and jobbers employ service men,
salesmen, buyers, managers, and pay $30 to $100 a week.
There are many other opportunities too. My book tells you
about them.

60 many opportunities many N. R. I. men make
$5 to $25 a week while learning

The day you enroll with me I'll show you how to do 10
jobs, common in most every neighborhood, for spare time
money. Throughout your course I send you information on
servicing popular makes of sets: I give you the plans and
jdeas that are making %200 to £1.000 for hundreds of N. R. L,
students in their spare time while studying.

Talking Movies, Television, Wired Radio included

Radio principles as used in Talking Movies, Television
and home Television experiments, Wired Radio, Radio’s use
in Aviation, are all given. I am so sure that I can train you
satisfactorily that I will agree in writing to refund every
penny of your tuition if you are not satisfied with my Lessons
and Instruction Service upon completing.

64-page book of information FREE

Get your copy today. It tells you where Radio's
good jobs are, what they pay, telis you about my
course, what others who have taken it are doing
and makine. Find out what Radio offers you, with-
out the slightest obligation. ACT NOW.

J. E. SMITH, President
National Radio Institute Dept., OKE

Washington, D. €.  gur Own Home

Pioneer and World's
onvmn Largest Home-Study Ra-
=4 dio training organization
devoted entirely to train-
ing men and young men
for good jobs in the Radio
industry. Our growth has
+# paralleled Radio’s growth.
We occupy three hundred
times as much floor space
now as we did when or-
ganized in 1914.

A

Lifetime Employmen ervicetoall Qradwates

less Find out about
this quick way to §

Needs
Trained
Aen

will giveYoumynew 8 OUTFITS
of RADIO PARTS for ahome
Experimental Laboratory

You can build over 100 cir-
cuits with these outfits. You
build and experiment with
the circuits used in Crosley,
Atwater - Kent, Eveready,
Majestic, Zenith, and other
popular sets. You learn how
these sets work, why they
work, how to make them
work, This makes learning
at home easy, fascinating,
practical,

Back view of 5 tube
Screen Grid A. C. tuned
Radio frequency set—
only one of many cir-
cuits you can build
with my outfits.

in onc ycar and

J. E. SMITH, President,
National Radio Institute, Dept. OKE
Washington, D. C.

Dear Mr. Smith:

Name
Address

City

am doubling and tripling the
salaries of many g

FILL OUT AHD
THIS COUPO

Send me your book. This
request does not obligate me.

......................................

s otate

MAIL

o
|

Tell ’Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review
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AND TECHNICAL REVIEW
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Established 1921 F. A. HILL, Editor
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Distribution of Broadcast Chains by Cities

Chain
Akron, Ohio
WEJC e, National
Asheville, N. C.
WWNC e, Columbia
Atlanta, Ga.
WONT e Columbia
WSB e ‘Nauonal
Atlantic City, N. ]J.
WP s Columbia
Baltimore, Md.
WAL e, National
WCAO e Columbia
Bangor, Me.
WLEZ e et Columbiau
Bay City, Mich.
WEBCM Columbia
Birmingham, Ala.
warl Natonal
WBRC Columbia
Boston, Mass.
WIEE] National
WRBZA .. National
WNAC .Columbia
Buffalo, N. Y.
WGR L. National
WEBEN Columtna
WKBW Columbia
Charlotte, N. C.
WEBT e cvereeeen e National
Chattanooga, Tenn.
WDOD e Columbia
Chicago, Ill
WGOGN —...National
WLIB .. - Nanonal
WIEINR Nauonal
WIS National
KYwW . N:itional
KFKX National
WCFL National
WIRBO National
WAMAQ . Columbia
WEHBM ... Columbia
WJID Columbia
Cincinnati, Ohio
WELW e National
WSATL e National
WKRC . .. .Columbia
Clearwater, Fla.
WIELA National
WSUN e National
Cleveland, Ohio
WTAM National
WHK et Columbia
Columbus, Ohio
WAIU e .Columbia
WCAH et Columnbia
Council Bluffs, Iowa
KOIL oeeceeeeeeeacrecee e Columbia
Covington, Ky
WCKY National
Dallas, Texas
WFAA e National
KRILD . Columbhia
WRR Columbia
Davenport, Iowa
wocC ...National
Denver, Colo.
KLZ e cveaseneens Columbia
KOA ... ....National
Des Moines, Iowa
WHO i ..National
Detroit, Mich.
WA e National
WIR e National
Fargo, N. Dak.
WITAY e Columbia
Ft. Wayne, Ind.
WOWO e e Columbia
Ft. Worth, Texas
WBAP e eeeeee National
Harrisburg, Pa.
WHP e Columbia
Hartford, Conn
WTIC ... .. National

Kilo-
cycles

1450

570

£90
740

1100

Toon
60n

020

141u

1140
930

590
990
1230

550
900
1480

700
1330
550

620
620

1070
1390

640
1430

1260

1490

800
1040
1280

1000

560
830

1000

920
750

940

1160

800

1430

1060

. . Chain
Hopkinsville, Ky.
WEFIW o s Columbia
Hot Springs, Ark.
KTHS e, National
Houston, Texas
KPRC . . L National
KTRH e Colmnbia
Independence, Mo.
KMBC v Columbia
Indianapolis, Ind.
WEBM e Columbia
Jackson, Miss.
WIDX e e, National
Jacksonville, Fla.
WJIAXN e, National
Kansas City, Mo.
WDAF el National
Lawrence, Kan.
WREN e, National
Lincoln, Neb.
KFAB ... National
Little Rock, Ark.
KLRA e Columbia
London, Can.
CIGC e e, Columbia

Los Angeles Cahf.

.. ..National
..National

Columbia
Louisville, Ky.
WHAS e National
Memphis, Tenn
WMC National
WREC ... .Coluinbia

Miami, Fla.

W QA\I ceereaeeeee. Columbia
Miami Beach, Fla
WIOD . National

Minneapolis, Minn.

WCCO e Columbia
WRHM e, Coluinbia
Montreal, Can.
CKAC e, Columbia
Nashville, Tenn.
WSEM e National
WLAC et Columbia
New Orleans, La.
WSMB e .National
WDSU e, Columbia
National
...National
WABC ..., Columbia
Norfolk, Va.
WTAR .oreerecceeeceeeerresie e Columbia
Qil City, Pa.
WLBW Columbia
Oklahoma City, Okla.
WKY s National
KFEJF oeecvveeceeavens e Columbia
Omaha, Neb.
WwWOow National
Orlando, Fla.
WDBO e Columbia
Philadelphia, Pa
National
...National
Columbia

"Columbia

Phoenix, Ariz.

KTAR ...National
Pittsburgh, Pa.

WCAE e, National
KDKA e National
WIJAS Columbia
Portland, Me.

WCSH e National
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Kilo-
cycles
940
1040

920
1120

930

1230

1270

900

610

1220

770

1390

910

1430
640
900

820

780
600

560

1300

620
1120

810
1250

730

650
1470

1320
1250

660
760
860

780

1260

900
1480

590

1120

560
560
1170
610

620

1220
980
1290

940

Chain
Portland, Ore
KGw ....National
KOIN et . Columbia
Providence, R. I.
WIAR National
WEAN Columbia
Raleigh, N. C.
WPTF e National
Richmond, Va.
WRVA e, National
Roanoke, Va.
WDBJ e, Columbia
Rochester, N. Y.
\\{HA‘M ....................................... National
WHEC e, Columbia
Salt Lake C:ty, Utah
KSL ... . ... .National
KDYL i e e Columbia
San Diego, Calif.
KFSD e e, National
San Antonio, Texas
WOAIL o e, National
KTSA oiiies e e, Columbia
San Francisco, Calif.
KGO National
KPO .. .....National
KFRC ... ...Columbia
Savannah, Ga
WTOC e Columbia
Schenectady, N. Y.
WGY ...National
Seattle, Wash.
KOL e Columbia
KOMO e National
Sioux City, Iowa
KSCJ - Columbia
Spokane, Wash.
KHQ et e National
KFPY o ereeceeneeneeeeecmanesinnas Columbia
Springfield, Mass.
WBZ e ..National
St. Louis, Mo.
KSOD  ceeeeeeeesese e National
KWK e ..National
KMOX e reeeeeeen——naenaan Columbia
St. Paul, Minn.
KSTP  oeeeeeeeeeeronnencen e National
Superior, Wis.
WEBC ... National
Syracuse, N. Y.
WEBL e Columbia
Tacoma, Wash.
K VI et ssvesssssessssenanasasas Columbia
Tallmadge, Ohio
WADC ... Columbia
Tampa, Fla.
WDAE e e Columbia
Toledo, Ohio
WSPD ooeiereeecrenee s seeenns e Columbia
Toronto, Can.
CKGW e evenraenen e National
CFRB  eeeeeeeeveceeeeecnnee e aee Columbia
Topeka, Kan.
WIBW e eeseeseenn Columbia
Tulsa, Okla.
KVOO National
Washington, D. C.
WRC National
WMAL Columbia
Waterloo, Ia.
WMT ..... Columb.ia
Wichita, Kan.
KFH Columbia
Worcester, Mass.
WTAG oo caveanseenns National
Yankton, S. Dak.
WNAX Columbia
Youngstown, Ohio
WEKBN et ceeeeas Columbia

Kilo-
cycles

620
940

890
780

680

1110

930

1150
1440

600

1190
1290

790
680
610

1260

790

1270
920

1330

590
1340

990

550
1350
1090

1460

690
960

580

1140

950
630

600

1300

580

570

570
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SLIDING
CLIP

U. S. Pat. 16768,% end
Pate. Pending

ELECTRAD Resistors and Voltage Controls are moder-
vtely priced—Dbut the big reason why vou should use
them is because they’re BETTER. The superiority of the
ELECTRAD Line of Resistors and Voltage Controls is no
accident—it is the result of intelligent engineering, ideal
facilities and long experience.

The ELECTRAD Line is a complete line—containing
just the resistor or voltage control for every radio or
power supply purpose, including Television.

Use ELECTRAD Resistors once, and you will see why
they are first choice of manufacturers, engineers, service
men, custom-huilders and experienced fans—men who
must have quality when they build.

Mail Coupon for Data on Complete
ELECTRAD Line

ADJUSTABLE

ELECTR

INC  ANANANNAANA

175 Varick St., New York, N.Y.

D

Super-TONATROL
Heavy Duty
Volume Control

Licensed under ;
U. S. Pais. i 4
Pend. and | -
Cu k

Pat
281172-2867

The famous Electrad long-lived vol.
ume control built for use with the
heavy currents of modern receivers.
Safely dissipates 5-watts.

Special resistance element perma-
nently fused to a vitreous enameled
metal plate. Pure silver muliiple
contact provides delightfully smooth
operation and stepless variation.
Metal cover firmly riveted for
strength.  Practically immune to
changes in temperature or humidity,

Made in these 7
standard types

Type No. 1. 25,000
ohmm potentiometer
recommended for an-
tenna volume control.
Type No. 2. 10.000
ohm potentiometer
recommended for
sereen grid or plate
voltagze volume econ-
trol.

Type No. 3. 350.000
.,,'"':. rheostat recom. Cover Removed Shor

mended for R.F. grid (n€ Resistance Element
bias control. and Contact

Tvpe No. 4. 10,000

whm rheostat recommended for R.F. plate
voltage shunt control.

Type No. 5. 100.000 ohm potentiometer
recommended for grid voltage control from
secondary of audio transformer.

Tvpe No. 6. 25.000 ohm potentiometer rec.
ommended for volume econtrol of output
from one eleectrical phonograph pickup.
Type No. 7. 50,000 ohm four terminal
potentiometer with 25.000 ohms tapered
from each side of ecenter terminal. recom-
mended as fader and velume control with
two eleetrical phonograph pickups.

Al above types have resistance tapers that
are partieularly adaptable when used in eir-
cuits recommended by us. Special resistance
values and tapere can be made on order.

Tvpes No. 1 to No. 6 £2.140
Tvpe Neo. 7 $3.50 "
O' -~
. R
Circular on 2
&
e oY
Request RS
" ’\‘N' = \“o
PP\ RN
PR s
RS &
o 9 >
o’ PR
& N ¢
"O oc\ Ry \o\b
'O {_Q"‘ & \0‘
o’ \\ «
MW
" \.“~ 9“\ o™ o
U Q( Xy \"\\" o ;“ 4 ¢
O = ) o a?
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American Broadcasting Stations

Station assignments shown in the following pages were made by the Federal Radio Com-

This list

mission.

is revised from

issue to issue and is therefore up-to-the-minute.

Initials such as E, C, M, and P denote Eastern, Central, Mountain and Pacific time.

KBPS

1420 ke, Portland, Ore., Benson Polytechnic School,
100 w, P.

KBTM

1200 kc, Paragould, Ark.. Beard’s Temple of
Music, 100 w, C. .

KCRC

1370 kc, Enid, Okla.,, Champlin Refining Co., 100

w,

KCRJ

1310 ke, Jerome, Ariz., C. (. Rohinson. 100 w.

KDB

1500 kc, Santa Barbara, Calif.. 1), Faulding, 100
w, P

KDFN

1210 kc, Casper, Wyo. D. L. Hathaway. 100 w, P.

KDKA

980 ke, Pittsburgh, I'a., Westinghouse E. & M.,
Co., 50,000 w, E.

KDLR

1210 ke, Devils Lake, N. D..

KDYL

1290 ke, Sait lLake City, Utah, Intermountain
Broadcasting Corp., 1000 w, M, **On the Air, Goes
Everywhere.

KECA

1430 kc, Los Angeles, Calif.. Pacific Development
Radio Co., 1000 w. P.

KELW

780 kc, Burbank, Calif., Earl L. White, 500 w, P,
“The \White Spot of the San Fernando Valley,”

KEX

1180 kc, Portland, Ore., Western Broadcasting Co.,
5000 w, P, A Public Service Necessity.”

KFAB

770 ke, Lincoln, Nebr., KFARB Broadcasting Co.,
5,000 w, C, **Home Sweet Home.”

KFBB

1280 ke, Great Falls, Mont.,, Buttrey Broadcast,
Inec., 1000 w, M.

KFBK

1310 ke, Sacramento, Calif., James McClatchy Co.,
100 w, P

KFBL

1370 ke, FEverett, Wash., I.eese Bros., 50 w, P,
“The Voice of Puget Sound.”

KFDM

KDLR. Iuc.. 100 w.

560 kc, Beaumont, Tex, Magnolia Petroleum Co..

500 w, C. *"Kall for Dependable Magnolene.”

KFDY

550 kc, Brookings, S. D., State College. 500 w, C.

KFEL

920 kc, Denver, Colo., Eugene P, O’Fallon, Inc.,
500 w, M, “The Argonaut Station.”

KFEQ

(6:80 ke, St. Joseph, Mo., Scroggin & Co., 2500 w,

KFGQ

1310 kc, Boone, Iowa, Boone Biblical College.
100 w, C

KFH

1300 ke, Wichita, Kan., Radio Station KFH Co.,
1000 w, C, ~Kansas' Finest Hotel, in the Very
Heart of God’'s Country.”

KFHA

1200 ke, Gunnison, Colo., Western State College
of Colorado, 50 w.

KF1

640 kc, Los Angeles, Calif., Earl C. Anthony, Inc.,
5000 w, P, “National Institution.”

KFIO

1120 ke, Spokane, Wash.. Spokane Broadcasting
Corp., 100 w day, P.

KFIU

1310 ke, Juneau, Alaska. Alaska Ilec. Light &
Power Co., 10 w.

KFIZ

1420 kc, Fond du Lac, Wis.,, Reporter Printing
Co., 100 w, C.

KFJB

1200 ke, Marshalltown, Towa, Marshall Electric Co..
100 w, C, “Marshalitown, the Heart of Iowa.”

KFJF

1480 k¢, Oklahoma City, Okla., National Radio
]Mfg. Co., 5000 w, C, “Radio Headquarters of Okla-
homa.”

KFJI

1370 ke, Astoria, Ore., KFJI Broadcasters, Inc.,
100 w, P

KFJM

1370 kc, Grand Forks, N. D., University of North
Dakota, 100 w, C

KFJR

1300 kc, Portland, Ore., Ashley C. Dixon & Son,
500 w, P

KFJY

1310 ke, Ft. Dodge, Iowa, C. S. Tunwal, 100 w, C.

KFJZ

1370 ke, Ft. Worth, Texas, Henry Clay Meacham,
100 w, C

www americanradiohistorv com

KFKA

880 kc, Greeley, Colu.,, Mid-Western Radio Corp.,
500 w, M. Shared.

KFKB

1050 ke, Milford, Kan, KFKB Brdcstg. Assn.,
5000 w, C, “The Sunshine Station in the Heart of
the Nation.”

KFKU

1220 kc, Lawrence, Kan., University of Kansas, 1000
w, C, “Up at Lawrence on the Kaw."

KFKX

See under KYW.

KFLV

" 1410 ke, Rockford, Ill., Rockford Broadcasters,

Inc., 500 w, C

KFLX

1370 ke, Galveston, Texas, Geo. Roy Clough, 100
w, C.

KFMX

125% ke, Northfield, Minn., Carleton College, 1000
w, C.

KFNF

890 kc, Shenandoah, Iowa, Henry Field Seed Co..
500 w, C, “Known for Neighborly Folks‘v." o

KFOR

:VZIOC ke, Lincoln, Neb., Howard A. Shuman, 10¢

KFOX

1250 kc, Long Beach, Calif., Nichols & \Varriner,
Inc,, 1000 w, P, “Where Your Ship Comes In.”

KFPL

1310 kc, Dublin, Texas, C. C. Baxter, 100 w, C,
‘““Baxter’s Place.” :

KFPM

1310 kc, Greenville, Texas, The New Furniture
29.."15 w, C, “Biggest Little Ten Watts on the
ir.

KFPW

1340 ke, Ft..Smith, Ark., John Brown Schools, 50

w, C,

KFPY

1340 kc, Spokane, Wash.,, Symons Broadcasting
Co., 500 w, P

KFQD

1230 kc, Anchorage, Alaska, Anchorage Radio
Club, 100 w.

KFQU

1420 ke, Holy City, Calif., W. E. Riker, 100 w, P,

KFQW

1420 kc, Seattle, Wash., KFQW, Inc., 100 w, P,
“Gateway to Alaska and the Orient.”
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R. T. l.

QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE ON
THE NEWEST DEVELOPMENTS IN RADIO, TELEVISION, AND TALKING PICTURES

R.T.I.

e

Easy to Get into

360 10125 %,
AWEEK

Radio

(}ppmtar
581 $l'5°° f
A DAY

Servicing and
Z’p[mmny RadioSets |

O0D

450002

AND UP

Radio Engineer
Sor Broad casting Slution

AYEAR S‘t‘;’

e

{l/
h“g T(Iu\ l('“i

htst“ wﬂ‘{; guil”

\ \)\9 ﬂly
"/’

© B S Right at Your Finger Tips

WHEN YOU ARE RTi. TRAINED IN

RAD'O'TH.EVlSlON ~Talking Pictures

B1¢ Pay JoBs! SraRE TIME ProFITS! A
FINE BUSINESS OF YOUR OWN! They’re all
open to you and other live wire men who
answer the call of RADI0. The fastest grow-
ingindustry in the world needs more trained
men. And now come Television and Talking
Movies—the magic sisters of Radio. Will
you answer this call? Will you get ready for
a big pay job Now and step into a BIGGER
ONE later on? You can do it EASILY now.
R. T. 1. Home Training
Puts You In This Big Money Field

Radio alone, pays over 200 MILLION
DOLLARS a year in wages in Broadcasting,
Manufacturing, Sales, Service, Commercial
Stations and on board the big sea going ships,
and many more men are needed. Television
and Talking Moviesopenupothervastfields
of money-making opportunities for ambi-
tious men. Get into this great business that
1s live, new and up-to-date, where trained
service men easily earn $40 to $50 per week,
and trained men with experience can make
$75 a week, and up.

Easy ToLearn At Home~In Spare Time
Learning Radio the R. T.I. way with F. H.
Schnell, the “Ace of Radio’’ behind you is

FRED H. SCHNELL
Chiefof R.T.l. Staff

Twenty years of Radio
LExperience. First to estab-
lish two-way amateur com-
munication with Europe.
Former Traffic Manager of

American_ Radio Relay
I.eague. Lieat. Commandcr
U.S.N.R. Inventor and De-
signer Radio AEparatus
Consultant Radio ngmeer
Now in charge of

Radio Trmnmg—und you
will like his friendly man-
ner of helping you realize

your ambition.

Easy, INTERESTING really FUN. Only a few spare hours are
needed and lack of education or experience won’t bother you a bit.
We furnish all necessary testing and working apparatus and start
you off on practical work you’ll enjoy—you learn to do the jobs

that pay real money and which are going begging now for want

of competent men to fill them.

Amazingly Quick Results

You want to earn Big MoONEY, and you want some of it QUICK.
R.T.I.“Three in One’’ Home Tra1nmg—Rad10-Te]ev1s1on-Ta]k—
ing Movies—will give it to you, because it’s easy, practical, and

is kept right up-to-date with last
minute information. In a few weeks
you can be doing actual Radio work,
making enough EXTRA MONEY to
more than pay for your training. Ina
few short months you can be all
through—ready to step into a good
paying job or start a business of your
own. A Bi¢ Jos—BI1G MoxEY—A BIG
FuTURE. There is no other business in
the world like it.
Investigate—Send
For R.T. 1. Book Now
Don’t waste a minute. Find out what
the great Radio Industry, which has
grown faster than the Automobileand
Motion Picture business, has to offer
you. Find out what other men are
earning. SEE How EasiLy You Cax
GET STARTED. Get the facts about
Radio, Television and, the Talking
Pictures, first hand, in the big R. T. ].
FREE 11001\ Learn "what this R. T. I.
“Three in One’’ Home Training can
dofor you. Mail the Coupon for 'kEE
Book Now.
Radio & Televisinn Institute

Dept. 826
4806 St. Anthony Court, Chicago

R.T. L

TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE
PART TIME OR FULL TIME BUSINESS OF YOUR OWN

Address
City..

RTL Tzz'ﬂy
Brin sBzyJoﬁs

sze Tkese.

Earned $500 Extra Money
in Two Months
Your radio course has enabled me to earn over
$500 110 twomonths spare time work . Uinderstand
that this ia all spare tiime work, as | have a perma-
nent position with my father 10 our stere. 1 Kivo
you HTI the credit_fur the above and as 1 said be-
fore, 1 wish to finich tho entire course as sovn 1S
NOFFSINGER

1 -Y tudent, J.
can. our s en ll l Box 37.

Gréenville, Ky.

Salary Raised 33 1-3% Since Enrolling
You may be interested to know that 1 am now
Radlo bfrvuce Manager for the H. N. Kni, m Sup-
r . who are dls(rlbutorw for Everea {
teceivers in tho State of Oklahoma, and I‘u:n
Panhandle, with an increase in salary of ubout
53 1-347 . sinco 1 enrolled with your school.
Th:mkm? you for yonr interest you have shown
in me, and your wonderful course, lam, EARL P,
GorDON, 618 East 6th St., Oklahoma City. Oklas

Makes $25 a Day
%t forrotten you. How could I when 1 mako
as high as $26.00 per day and bave made $600

Have

mlwu months from Radio work,That’s not sobal
whenl® monl‘rwamim asmall town. 1 just looked
over the catalog you rent me before 1 enrolles

and you did n out all_you said you would and

about as much mori‘— LOYN KNISELY,
D.2, Lox 91, St." Joe, Ind.

P ————

RADIO & TELEVISION INSTITUTE

Dept. 826, 4806 St. Anthony Court, Chicago
Send me Free and prepaid your BIG BOOK

“Tune In On Big Pay’ and full details of your

three-in-one Home Training (without obligating

me in any way).

State

Tell ’Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review
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KFRC

610Pkc‘ San Francisco, Calif., Don Lee, Inc., 1000
w,

KFRU

630 ke, Columbia. Mo., Stephens College, 500 w,
C. “Where Friendliness Is Broadcast Daily.”

KFSD

600 ke, San Diego, Calif., Airfan Radio Corp., 500
w, P

KFSG

1129 ke, l.os Angeles, Calif., Echo Park Evan.
Assn., 500 w, P, “The Chirch of the Air.”

KFUL

1290 ke, Galveston, Texas, W. H. Ford. 500 w,

C, “The City of PPerpetual Sunshine,”

KFUM

1270 ke, Colorado Springs, Colo.. W. D. Corley,
1000w, M, “Known for Unsurpassed Mountain
Scenery.”’

KFUO

850 ke, St Lonis. Mo.. Concordia Theological Sem.-
inary, 500 w, C, “The Gospel Voice.”

KFUP

1310 ke, Denver, Colo., Fitzsimmons General Hos.
prtal, 100 w, M.

KFVD

1000 ke, Culver City. Calif.. los Angeles Broad-
casting Co.. 250 w. I’

KFVS

1210 ke, Cape Givardeau. Mo.. Hirsch Battery &
Radiv Co.. 190 w, C, “The City of Opportunity.’

g )

KFWB

9350 ke, Hollywood, Cahbi.,, Warner Bros. Broad-
casting Corp., 1000 w, P.

KFWF

1200 ke, St. Louis, Mo.. St. Louis Truth Center,
Inc.. 100 w.

KFWI

930 ke, San Francisco, Calif., Radio Entertain.
ments, Inc.. 500 w, P

KFWM

930 ke, Richmond, Calif., Oakland Educational So-
crety, 500w, P, cThe Mose Good e the Most
People.”

KFXD

1420 ke, Nampa, Idaho, Service Radio Co., 50

w, M

KFXF

920 ke, Denver. Colo., Colorado Radio Co., 500 w,
M, *“The Voice of Denver.”

KFXJ

1210 ke, Edgewater, Colo., R. G. Howell, 50 w,
M. *“America’s Scenic Center.”

KFXM

1210 ke, San Bernardino, Calif., Lee Bros. Broad-
casting Co., 100 w, P, “The Voice of the Orange
Empire.”

KFXR

1310 ke, Oklahoma City, Okla., Exchange Avenue
taptist Church, 100 w, C

KFXY

1420 kc, Flagstaff, Ariz., Mary M. Costigan., 100

W,

KFYO

1420 ke, Abilene, Texas, T. E. Kirksey. 100 w, C,
“Breckenridge, the Dynamo of West Texas.”

KFYR

550 ke, Bismarck, N. D., Meyer Broadcasting Co.,
500 w, C

KGA

1470 ke, Spokane, \Wash., Northwest Broadcasting
System, Inc., 5000 w, P

KGAR

1370 ke, Tucson, Ariz., Tucson Motor Service Co.,
100 w, M. “Way Out on the Desert.”

KGB

1330 ke, San Diego. Calif., Pickwick Broadcasting
Corp., 250 w. P, “Music for the Sick.”

KGBU

900 ke, Ketchikan, Alaska, Alaska Radio & Serv-
ice Co., 500 w.

KGBX

1310 ke, St. Joseph, Mo., Foster-Hall Tire Co.,
100 w.

KGBZ

930 ke, York, Nebr., Geo. R. Miller, 500 w, C,
“The Swine and Poultry Station.”

KGCA

lC270 ke, Decorah, Iowa, Chas. W. Greenley, 50 w,

KGCI

1370 ke, San Antonio. Texas. Radio Sam Broad-
cast Co., 100 w, C, ""Radio Sam at San Antonio.”

KGCR

1210 ke, Watertown, S. D., Cutler's Radio Broad.
casting Service. Inc., 100 w.

KGCU

1200 ke. Mandan. N. D.. Mandan Radio Associa-
tion. 100 w, M. “The Voice of the West.”

KGCX

1310 ke, Wolf Point, Mont., First State Bank of
Vida, 100 w, M.

KGDA

1370 ke, Mitchelt, S. D.,
Corp., 100 w, M.

KGDE

1200 kc, Fergus Falls, Minn., Jaren Drug Co.,
100 w, C.

KGDM

Corp., 100 w,
1100 ke, Stockton. Calif., E. F. Peffer, 250 w.

KGDY

120% ke, Oldham, S. D., Loesch & Wright, 15

w,

KGEF

1300 ke, Los Angeles, Calif., Trinity Methodist
Church, 1000 w, P

KGEK .

1200 ke. Yuma, Colo., Beehler Elec. Equip. Co.,
50 w, M. Shared.

Mitchell Broadcasting
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KGER

1360 ke, Long Beach, Calif., C. Merwin Dobyns,
1000 w, P, “The Service Club of the Air.”

KGEW

1200 ke, Ft. Morgan, Colo., City of Ft. Morgan,
100 w, P,

KGEZ

1310 ke, Kalispell, Mont., Chamber of Commerce,
100 w, M, “Located in the Switzerland of Amer-
ica—The Beautiful Flathead Valley.”

KGFF

1420 kc, Alva, Okla,, D. R. Wallace, 100 w, C.

KGFG

1370 ke, Oklahoma City, Okla.. Faith Tabernacle
Q\?snia 100 w, C, “The Whole Gospel to the Whole
orld.”

KGFI

1500 ke, Corpus Christi, Texas, Eagle Broadcasting
Co., 100 w, C, “The Voice of West Texas.”

KGFJ

1200 kc, Los Angeles, Calif., Ben S. McGlashan.
100 w, P, “Keeps Good Folks Joyful "

KGFK

1200 ke, Moorhead, Miunn., [.antzenheizer Mitchell,
50 w, C

KGFL

1370 ke, Raton, N. Mex., W. E. Whitmore, 50
w, M,

KGFW

;810 ke, Ravenna, Neb., Sothman & McConnell,
w.

KGFX

580 kc, Pierre, S. )., Dana MecNeil, 200 w, C.

KGGC

1420 ke. San Francisco, Calif., Golden Gate Broad-
casting Co., 100 w, P

KGGF

1010 ke, Picher, Okla., Powell & Platz, 500 w.

KGGM

1230 ke, Albuquerque, N. Mex.., New Mexico
Broadcasting Co., 250 w. .

KGHF

1320 ke, Pueblo, Colo., Ritchie & Finch, 250 w, M.

KGHI

1200 ke, Little Rock, Ark. Berean Bible Class,
100 w.

KGHL

950 ke, Billings, Mont., Northwestern Auto Supply
Co., 500 w, M.

KGIQ

1320 ke, Twin Falls, Idaho, Radio Broadcasting
Corp., 250 w, M

KGIR

1360 kc, Butte, Mont., KGIR, Inc.,, 500 w, M,

KGIW

1420 ke, Trinidad, Colo., I-eonard E., Wilson, 100
w, M.
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Your Own Men
e New Pincotn De -fuxe 31
/' will fill your orderwilh
stations on every channel
of the Broadcast Band/

VERIFIED by actual performance in the hands of hundreds of super critical radio fans
CHOSEN by many men of international fame
PROVEN by unbiased laboratory reporis to give:

PERFECT REJECTIVITY ON A 10 KC BAND WITH TREMENDOUS AMPLIFICATION

UPPLEMENTING the verified performance of

-the famous DE LUXE 10, the DE LUXE 31
goes another step ahead towards the goal of radio
perfection. NOTHING NEW NOR REVOLU-
TIONARY. Lincoln equipment vears ago gave
amazing performance. Sound basic principles and
a steady improvement in design has brought the
standards of performance to a degree of perfection
far in advance of any known receiver.

Think of over 300 verified
stations received in the
heart of New York City!
(This amazing performance was
repeatedly written up in New
York papers.) Think of 700
miles reception with full volume
across the Western deserts at
noon, where no other receiver
would perform! Think of an
owner of Lincoln equipment com-
plaining of foreign stations inter-
fering with his reception in this
country !

LINCOLN DE LUXE 31.ABC
supplies correct voltages for
31"’ chassis

LINCOIN RADIO

329 SOUTH WOODST. =

with high gain perfectly

Slx Screen Gl‘l(] Tl]l)("S controlled brings signals

vou have never heard before, into vour home with a local vol-
ume that is simply amazing.

CAPABLE OF AMPLIFYING THE WEAKEST SIGNAL TO ANY DEGREE
DESIRED WITHOUT BACKGROUND FROM ADJACENT CHANNELS
REGULATION OF FIDELITY, FLIMINATING ANY POSSIBILITY

OF SIDEBAND CUTTING
SEVEN TUNED CIRCUITS PRODUCING A FILTER SYSTEM
NEVER BEFORE EQUALLED
TUNED PLATE SYSTEM (orizinated on the Lincoln 8-80 in 1928)
CADMIUM PLATED STEFEL CHASSIS WITH GENERAL
REFINEMENTS THROUGHOUT

Hundreds of LINCOLN owners can show vou
what a small percentage of radio performance
you are getting from your factory built receiver.
DISTRIB[]’TION, Made only through qualified distributors.

*  You can net from $200 to $400 a wecek
profit if vou are qualified to sell and service this equipment among the
wealthx homes in your community. You can demonstrate periect 10 KC
separation from local with full volume, which has been the proved per
formance of LINCOLN equipment for years. You are not only selling
yerxﬁed Dgrformance but you a!so receive the full co-operation of everyone
in our nine-vear-old Corporation. who. together with hundreds of our
good friends and authorized distributors have put LINCOLN equipment
into many of America’s most prominent homes. [Vrite for full infor

mation and special demonstrator discounts stating vour qualifications to
handle this equipment.

CORPORAIION

CHICAGO - ILLINOIS.

Chassis Dimensions
21" x 1034” x 71"
“3]_ABC”

8" x99 x 7"

329 S. Wood St., Chicago

(Print plainly)

LINCOLN RADIO CORP.,

Send full information on De Luxe 31

Tubes Required

Dept. C 6—Type 24 S, G.
2—Type 27
2—Type 45
1—Tvpe 80

Tell ’Em You Saw

It in the Citizens Radio Call Book Magazine and Technical Review
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KGIX

1420 kc, Las Vegas, Nev.,, J. M. Heaton, 100 w.

KGIZ

1500 ke, Grant City, Mo., Grant City Park Corp.,
50 w, C.

KGJF

890 ke, Little Rock, Ark., First Church of the
Nazarene, 250 w.

KGKB

1500 kc, Brownwood, Tex., Eagle Publ. Co., 100

w,

KGKL

1370 kc. San Angelo, Tex., KGKI., Inc., 100 w, C.

KGKO

370 ke, Wichita Falls, Tex., Wichita Falls Broad.
casting Co.. 250 w, C

KGKX

1420 ke, Sandpoint. Idaho, C. F. Twiss and F. II.
McCann, 100 w, I,

KGKY

1500 ke, Scottsbluff, Nebr., Hilliard Co.. Inc., 100

w,

KGMB

1320 kc. Honolulu, Hawaii. [Honolulu Broadcast-
ing Co.. 500 w, P.

KGMP

1210 ke, Elk City, Okla.. Bryant Radio & Elec.
Co., 100 w, C

KGNF

1430 ke, North Platte, Nebr., 1I. L. Spencer, 500
w, M

KGNO

1210 ke, Dodge City. Kans., M. A. McCollum, M.

KGO

790 ke, San Francisco. Calif.. General Electric Co.,
7500 w. I’

KGRS

1410 kc. Amarillo, Texas, Gish Radio Service,
1000 w. C. Shared.

KGU

940 kc, lHonolulu., lawaii, Marion Mulrony, ‘Ad-
vertising Publ. Co.. 500 w. “In the l.and _pf Sun.
shine, the Future Playground of America.

KGW

620 ke, Portland. Ore., Oregonian Pub. Co., 1000
w. P, "Keep Growing Wiser.”

KGY

1200 ke, Lacey, Wash., St. Martins Co{lege_f_, 10 w,
P, "Out Where the Cedars Meet the Sea.

KHJ

900 ke, Los Angeles. Calif,, Don lLee. Inc., 1000 w,
I’, **Kindness. Happiness. Joy.”

KHQ

590 ke, Spokane, Wash.. lLouis Wasmer, Inc., 1000
w. I ~1n the Friendly City.”

KICK

1420 ke, Red Oak, Iowa, Red QOak Radio Corp.,
170 w

Citizens Radio Call Book Magazine and Technical Review

KID

1320 kc, Idaho Falls, Ida., KID Broadcasting Co.,
250 w, M

KIDO

1250 kc, Boise, Idaho, Boise Broadcasting Station,
1000 w, P,

KIT

1310 ke, Yakima, Wash.,, C. E. Haymond, 50 w, P,

KJBS

1070 kc. San Francisco, Calif., Julius Brunton &
Sons Co., 100 w, P, “The Voice of the Storage
Battery.”

KJR

970 ke, Scattle, Wash., Northwest Broadcasting
System, Inc., 5000 w, P,

KLCN

129% kc. Blytheville, Ark., C. L. Lintzenich, 50
w, C.

KLO

1400 kc, Ogden, Utah, Peery Building Co., 500

w, M,

KLPM

1420 kc, Minot, N. D., John B. Cooley, 100 w, C.

KLRA

1390 ke, Little Rock, Ark., Arkansas Broadcasting
Co., 1000 w.

KLS

1440 kc, Oakland, Calif., Warner Bros., 250 w, P,
“The City of Golden Opportunity.”

KLX

880 kc, Oakland, Calif., Tribune Pub. Co., 500 w,
P, “Where Rail and Water Meet,”

KLZ

560 ke, Denver, Colo., Reynolds Radio Co., Inc.,
1000 w, M, "The Pioneer Station of the West.”

KMA

930 ke, Shenandoah. fowa. May Seed & Nursery
Co., 500 w, C, "*Keeps Millions Advised."

KMBC

950 ke, Kansas City, Mo., Midland Broadcasting
Co.. 1000 w, C, "Kansas City's Most Powerful
Public Service Broadcasting Station.”

KMED

1310 ke, Medford, Ore., Mrs. W. J. Virgin, 50 w,
P. *‘See Crater Lake.”

KMIC

1120 ke, Inglewood, Calif., Dalton's, Inc., 500
w. P.

KMJ

1210 ke, Fresno, Calif.,, J. McClatchy Co., 100
w, P.

KMLB

1200 ke, Monroe, La., J. C. Liner, 50 w, C.

KMMJ

740 kc, Clay Center. Neh.. The M. M. Johnson
Co., 1000 w, C, The Old Trusty Station.”
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KMO

860 ke, Tacoma, Wash,, KMO, Inc., 500 w, P

KMOX

1090 ke, St. Louis, Mo., Voice of St. Louis, Inc.,
5000 w, C

KMPC

710Pkc. Beverly Hills, Calif.,, R. S. Maemillan, 500
w, P,

KMTR

570 ke, Los Angeles, Calif., KMTR Radio Corp.,
500 w, P, “Your Friend in Hollywood.”

KNX

1050 ke, Hollywood, Calif., Western Broadcast Co..
5000 w, P, “The Voice of Hollywood.”

KOA

830 kc, Denver, Colo., General Electric Co., 12,500
w, M.

KOAC

550 kc, Corvallis, Ore., Oregon State Agricultural
College, 1000 w, P. ‘Science for Service.”

KOB

1180 kc, State College, N. M., N. M. College of
Agri. & Mech, Arts, 20,000 w, M, “The Sunshine
State of America."”

KOCW

1400 ke, Chickasha, Okla., Oklahoma £
Women, 250 w, C. oma College for

KOH

1370 kc, Reno, Nevada, Jay Peters, Inc., 100 w.

KOIL

1260 kc, Council Bluffs. Towa. Mona Motor Oii
Co., 1000 w, C, “The Hilltop Studio.s ~ C or "

KOIN

940 kc, Portland, Ore., KOIN, Inc., 1000 w, P
“The Station of the Hour.”

KOL

1270 ke, Seattle, Wash., Seattle Broadcasting Co.,
1000 w, P.

KOMO

920 kc, Seattle, Wash.,, Fisher's Blend Station,
Iue., 1000 w, P

KONO

1370 kc, San Antonio, Tex., Mission Broadcasting
Co.. 100 w, C

KOOS

1370 ke, Marshfield, Ore.,, H. H. Hanseth, 50 w, P

KORE

1420 kc. Eugene, Ore.. Eugene Broadcast Station,
100 w, P.

KOY

1390 ke, Phoenix, Ariz., Nielsen Radio & Sporting
Goods Co., 500 w, M, Kind Friends Come Back.”

KPCB

1210 kc, Seattle, Wash., Wescoast Broadcasting
Co., 100 w, P. Shared.

KPJM

i;OO kc. Prescott, Ariz.,, Miller & Klahn, 100 w.



www.americanradiohistory.com

Radio Call Book Muagazine ana 1echnical Revic.

ARE\IEI.A‘I‘ION

777

1/

\FREE
£ 168

AGE BOO

U

)

S\

All the Latest
RADIO ATIRACTIONS

WONDER BOOK of remarkable

money-saving hargains . .. 168 pages
and over 500 illustrations . . . all vour
radio needs priced so low 1t will startle
voul.

The latest radio devices . . . the last minute
improvements in sets, accessories, parts and kits.

New 1931 Screen Grid, Tone Control
A. C. Humless All-Electric Sets
New Slot-Machine Sets

remote control. public address. phono-combina-
tions, all dynamic speaker equipped. Also bat-
tery operated sets. Beautiful Consoles. Bed-rock
prices and unusual values on all sets, parts and
appliances.

You must have this catalog to tune in on the
newest and greatest values in radio merchandis-
ing . .. made possible by the tremendous buying
power of this great corporation. The catalog of
catalogs. Brimful of bargain information. Mone

saving values on every page at lowest wholesale
prices. Send for it TODAY. [t's FREE.

Jhe House of
Cutstanding Values

Sets, Parts, Reg)::‘l;ces

Kits and

i |CORPORATION] i
e — Dept. C Chicago [ i

711 W. Lake Street

i + A . . . gy . ) .
Tell >’Em You Saw 1t in the Citizens Radio Cll Beol Vagazine and Technical Revieu
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S Calif . Hale Brov X The
{ ! w. ' “The City of the Golden

KPOF

. . Denver. Colo., Pillar of Fire, Inc., 500 w.

KPPC

1210 ke, Pasadenu, Culif., l'asadens Presbyterian
S0 w. P

KPQ

1300) . Woenatchee, Wast
ing Co.. 30 w. P.

. Wescoust B decase

KPRC

92y ke, Hou Tewas. Houston Prnung C
1000 v, C, “Kotton Pore Rai! Cente

KPSN

1 ke.
) w, P

KPWF

139y ke, Los Angeles, Cubf., Pa fic Western
troadeasting Federation, luooy w. P,

Pasadena, Cah [ : N ews,

130 ke, Prtsbagh, Pa Droatdeday H Ilec
Cou.. 500 w, 5. "The Smoky City Station”

KQW

1010 ke,
5.

KRE

1370 ke, Berkeley, Calif., Fust Congregational
Chu:chi, 100 w. P

] ¢, Santa Ana. Calif.. Pacitic Western Broad-
Ca~t .y Federation, 100 w, P

KRGV

1260 ke, Harlingen, Texas, KRGV, lnc., 500 w.

San Jouse, Culif., Pacific Agne. Forundaton,
‘ I

] God wnd Conn,

KRLD

1040 ke, Dallus, Tovus, KRLLD. Inc.,
“Down Where the Dlue Bonnets Grow.

10.000 w. C.

KRMD

1310 ke, Shreveport, lLa., Robert M. Dean, 50 w,
C.

KROW

930 ke, Oakland, Calf., Educational Broadcasting
Couvp.. 500 w, M.

KRSC

1120 ke, Scattle, Wash., Radio Sales Corp., 50 w
p.

KSAC

580 kc. Manhattan, Kan.,, Kansas State Agricul-
tural College. 500 w, C.

KSCJ

1330 ke, Sioux City, lowa, Perkins Bros. Co..
1000 w, C.

KSD

530 ke. St. Louis, Mo., Pulitzer Pub. Co., 500 w,
C.

KSEI

900 kc, Pocatello, [daho. KSEI Biruadeasung
Assn., 250 w. M, “"Kummumnity S utheust lduhs ™

KSL

1130 k¢, Salt L;lfe City. Utah. Radi.

! Seivice
Corp., S0uu w, M, "T! \ > ot the Inter.
mountain Empire.”

KSMR

1200 ke. Santa Maria. Calif.. Santa Muaiia Valley
K. K. Co.. 100 w. P. “The Valley of Guidens.”

KSO

1380 kc. Clarinda. lowa. Berry Seed Cu.. 300 w,
. "Keep Se ving Others.”

KSOO

1110 ke, Sitoux Falls, S D., Swux Falls Broad-
casting Assn., 2000 w, C.

KSTP

1460 kc, St. Paul. Minn..
casting Co.. 10,000 w, C.

KTAB

560 ke, San Francisco, Calif.. A-<sociated Broad-
casters, 1000 w, P. "Knowledge. Truth and
Beauty.”

KTAP

1420 ke, San Antonio, Texas. Alamo Broadcasting
Co.. 100 w, C, "The World's Biggest Little Sta-
ton.”’

KTAR

620 ke, Phoenix. Az, KTAR Broadeasting Co,
500 w, M, ""Phoenin. Where Winter Never Comes.”

KTAT

1240 k¢, Fro Waorrh, Tex. Tevis A Transport
Broadcasting Co., 1000 w, C

National Battery Bioade

KTBI

1300 ke, f.os Angeles. Cahi.,, DBible lnstitute of
f.os Angeles, 750 w,

KTBR

1300 ke, Portland, Ore., M. E. Brown, 500 w, P.

KTBS

1450 kc, Shreveport. lLa., Tri-State Broadcasting
Co., 1000 w, E

KTHS

1040 ke, Hot Springs. Ak Chamber of Commerce,
10.000 w. C. “Kum to Hot Springs.”

KTLC

1310 ke, Houston, Tex.. Housten Broadcasting Co.,
100 w, C

KTM

780 kc, Los Angeles, Calif.. Pickwick Broadcast-
ing Corp.. 500 w, P, "The Station with a Smile.”

KTNT

1170 kc, Muscatine, lowa, Norman Baker, 5000 w
C, “The Vuice of the Jowa Farmers® Unioa.”

KTRH

1120 kc, Houston, Tex., Rice Hotel, 500 w, C.

KTSA

1290 ke, San Antonio, Texas, Lone Star Broadcast
Co., 1000 w, C.
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KTSL

1310 kec. Shreveport. La., Houseman Sheet Mct.

KTSM

1310 kec. El Paso, Tex.. W > Bledsoe and W. T
Blackwell, 100 w, C.

KTUE

1420 ke, Houston. Texas. Uhalt Electric, 100 w, C.

KTW

1270 ke, Seattle, Wash., First Presbyterian Churcl.
1000 w, P

KUJ

1500 kc, Longview, Wa-h.. Columbia Broaidcasting
Co., Inc,, 10 w, P

KUOA

1390 kc. Fayetteville, Ark., University of Arka
sas, 1000 w, C

KUSD

890 ke, Vermilion, S. Dak., University of South
Dakota, 500 w, C

KUT

1500 kc, Austin, Tex., Rice Hotel. 100 w, C

KVI

760 ke, Tacoma, Wash.,, Puget Sound Radio
l'h'oa'dcastiug Co., 1000 w, P, “1'uget Sound Sta
tion.”

KVL

1370 ke, Seatle, Wash.,, KV'L. Inc.. 100 w.

KVOA

1260 kc, Tuscon, Ariz., R. M. Riculfi, 500 w.

KVOO

1140 ke, Tulsa. Okla., Southwestern Sules Corp.,
5000 w, C, “The Voice of Oklahoma.”

KVOS

1200 kc, Bellingham, Wash.,, K\NOS, Inc., 100 w.
M.

KWCR

1310 ke, Cedar Rapids, lowa, Harry F. Paar
100 w.

KWEA

1210 ke, Shreveport. La., Hello World Broadcast
ing Corp., 100 w, C.

KWG

1200 ke, Stockton. Calii., Portable Wireless Tel.
Co., 100 w, P,

KWJJ

1060 ke, Portiand, Ore.. KWJJ Broadcasting Co.,
Inc., 500 w, P, “The Voice from Broadway."

KWK

1350 ke, St. Louis, Mo.. Greater St, Louis Broad-
casting Corp., 1000 w, C.

KWKC

1370 kc, Kansas City, Mo., Wilson Duncan Broad-
casting Co., 100 w.

KWKH

850 kc, Shreveport, La., Hello World Broadcastin?
Corp., 10,000 w, C.
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FREE PROOFK

you can make real money

nRADIO

GLORIOUS future

awaits you in this

huge industry. Millions of

; sets need servicing, thou-
sands of ships require radio
operators. .. manufacturers

and broadcasting stations throughout
the land are eagerly seeking trained
men . .. and now, nation-wide radio
telegraph service, telephony, sound
motion pictures, open up thousands
of new and amazing opportunities.

Radlo Operator $90=—3200
per month with all
expenses paid.

Learn at Home

By means of this marvelous, simplified
home-training course, sponsored by
the Radio Corporation of America,
you can now prepare for success in
“every phase of Radio. The remarkable
outlay of apparatus given to you with
this course enables you to learn by
actual practice how to solve every
problem in radio work. That’s why
you, too, upon graduation can have
the confidence and ability to com-
mand good money.

Backed by RCA

Graduates of this school are always
posted in newest developments in
Radio. That’s why they are alwaysin
big demand. The progress of Radio

Radio Repair Mechanic
$1,.800— 54,000

a year.

Radio Inspector $2,000—
4,500 5 rear,

wwWw americanradiohistorv com

is measured by the accomplishments
of the Radio Corporation of America.
This gigantic organization . . . spon-
sors every lesson in the course.

Money Bacek if not
Satisfied

As a student you will receive an agree-
ment signed by the president of this
school assuring you of complete satis-
faction upon completion of your train-
ing—oryour moneyinstantly refunded.

Free!
Thisfascinating book on Radio’sglori-

ous opportunities. . . written by one of
America’s well-known radio experts.

RCA INsTITUTES, INC.
A Division of
Radio Corpeoration of Amerieca

RCA INSTITUTES, Inc.
Dept. RC-9, 75 Varick Street, New York

Gentlemen: Please send me your FREE 40-page
book which illustrates the opportunities in Radio
and describes your home laboratory method of
instruction.

Address oo

OCCUPAtION . oo e
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KWLC

1270 kc, Decorah, Iowa, Luther College, 100 w, C.

KWSC

1220 ke, Pullman, Wash,, State College of Wash-
ington, 500 w, I, “The Voice of the Cougars.”

KWWwWG

1260 kc, Brownsville, Texas, Chamber of Com-
merce, 500 w, C, “Good Night, World.”

KXA

570 kc, Seattle, Wash., American Radio Tel. Co.,
500 w, P,

KXL

1420 kc, Portland, Ore., KXI. Broadcasters, Inc.,
100 w, P, “The Voice oi Portland.”

KXO

1200 ke, El Centro, Calif., lrey & Bowles, 100
>

w, I

KXRO

1310 ke, Aberdeen. Wash.,, KXRO, Inc., 75 w,

KYA

1230 ke, San Francisco, Calif., P’acific Broadcast-
ing Corp., 1000 w, P.

KYW

1020 ke, Chicago, Ill., Westinghouse E, & M. Co.,
10,000 w, C.

KZM

1370 kc, Ilayward, Calif.,, Leon P. Tenney, 100 w,
P,

NAA

690 ke, 434.5 m, United States Navy Department,
Washington, 1. C., 1000 w, “Where the Time
Signals Onginate.” E.

WAAF

920 ke, Chicago, 111, Drovers Journal Pub. Co.
500 w daytime, C.

WAAM

1250 k¢, Newark, N. J.,, WAAM, Inc., 1000 w, E,
**Sunshine Station.””

WAAT

940 ke, Jersey City, N. J., Bremer Broadcasting
Corp., 300 w, E

WAAW

660 kc, Omaba, Neb.,, Omaha Grain Exchange,
500 w daytime, C, “Pioneer Market Station of the
West.”

WABC

860 kc, New York City, N. Y., Atlantic Broad-
casting Corp., 5000 w, E

WABI

1200 kc, Bangor, Maine, Pine Tree Broadcasting
Co., 100 w, E, “The Pine Tree Wave.”

WABO

See under WHEC.

WABZ

1200 ke, New Orleans, La., Coliseum Place Bap-
tist Church, 100 w, C.

WACO

1240 ke, Waco, Tex., Central Texas Broadcasting
Co., Inc., 100 w, C

WADC

1320 ke, Tallmadge, Ohio, Allen T. Simmons, 1000
w, E, “Watch Akron Develop Commercially.”

WAGM

1310 ke, Royal Oak, Mich.. Royal Oak Broadcast-
ing Co., 50 w, E.

WAIU

640 kc. Columbus. Ohio, American Insurance
Union, 500 w, E. “The Radio Voice of the Amer-
ican Insurance Union.”

WALR

1210 ke, Zanesville, O., Roy \W. Waller, 100 w, E.

WAPI

1140 kc, Birmingham, Ala., Alabama Polytechnic
Institute, 5000 w, C.

WASH

1270 ke, Grand Rapids, Mich.,, WASH Broadcast-
ing Corp.,, 500 w, C

WBAA

140% ke, Lafayette, Ind., Purdue University, 500
w, C.

WBAK

1430 kc, Harrisburg, Pa., P’ennsylvania State Po-
lice, 500 w, E, "The Voice of I’ennsylvania.”

WBAL

1060 ke, Baltimore, Md., Consolidated Gas, Elec.
Co., 10,000 w, E, “The Station of Good Music.”

WBAP

800 k¢, IF't. Worth, Tex., Carter Publications, Inc.,
10,000 w, C.

WBAX

1210 kc, Wilkes-Barre, Pa., John H. Stenger, Jr.,
100 w, E, "In Wyoming Valley, Home of the
Anthracite.”

WBBC

1400 ke, Brooklyn, N. Y., Brooklyn Broadcasting
Corp., 500 w.

WBBL

1210 ke, Richmond, Va., Grace Covenant Presby-
terian Church, 100 w, E, ""Richmond, the Gateway
North and South.”

WBBM

770 kc, Chicago, Ill., Atlass Investment Co., 25,000
w,

WBBR

1300 ke, Brooklyn, N, Y., People’s Pulpit Associa-
tion. 1000 w, E, “Watch Tower.”

WBBZ

1200 kc, Ponca City, Okla., C. L. Carrell, 100

w,

WBCM

1410 kc, Bay City, Mich., James E. Davidson, 500
w, E, “Where the Summer Trail Begins.”
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WBCN

See under WENR.

WBEN

900 ke, Buffalo, N.
1000 w, E.

WBGF

1370 ke, Glens Falls, N. Y., W. Parker & N.
Metcalf, 50 w, E.

WBIS

See under WNAC.

Y., Buffalo Evening News,

WBMS

1450 kc, Hackensack, N. J., WBMS .
Corp., 250 w. J Broadcasting

WBNY

1350 ke. New York, N, Y.. Baruchrome Corp., 250
w, E, “The Voice of the Heart of New Yo?;(."’

WBOQ

See under WABC.

WBOW

1310 kc, Terre Haute, Ind., Banks of Wahash

Broadcasting Assn., 100 w, C, “O
the \Wabash." A n the Banks of

WBRC

?30 }Sc, Birmingham, Ala., Birmingham Broadcast-
ing Co., 500 w, C, ""The Biggest Little Station in
the World.”

WBRE

1310 kc, Wilkes-Barre, Pa., Louis G, Baltimore,
100 w, E,

WBSO

920 ke, Wellesley Hills, Mass., Babson’s Statistical
Org., Inc.,, 250 w, E

WBT

1080‘kc, Charlotte, N, C., Station WBT, Inc., 5000
w, E, shared, “The Queen City of the South.”

WBTM

1370 ke, Danville, Va., Clarke Elec. Co., 100 w, E.

WBZ

990 kc, Springfield, Mass.,, Westinghouse E, & M.
Co.. 15.000 w, E, "The Broadcasting Station of
New England.”

WBZA

990 k¢, Boston, Mass., Westinghouse E. & M. Co.,
500 w, E.

WCAC

600 kc, Storrs, Conn., Teunecticut Agricultural
gollege, 250 w, E, “Voice from the Nutmeg
tate.”

WCAD

1220 kc, Canton, N. Y., St. Lawrence University,
500 w, E, “The Voice of the North Country.”

WCAE

1220 kc, Pittshurgh, Pa., Kaufman & Baer Co.
1000 w, E, “Where Prosperity Begins.”

WCAH

1430 ke, Columbus, Ohio, Commercial Radio Serv-
ice Co., 500 w, E.
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Agents
Wanted

The finest agent’s proposition my com-
pany has ever offered is waiting for
you if you are the kind of salesman
who can sell extra quality at a low
price.  Think of a radio with three
screen grid, six tubes—a radio as per-
fect in mechanical detail as any, re-
gardless of price, and one which you
can offer your customers with the full
knowledge that its quality will keep it
sold.

I want some more men. I want men
to take unfilled territory, but I want
only men who recognize a good thing
when they see it and have confidence
enough in their own ability to make
the most out of a marvelous oppor-
tunity.

A two-cent stamp will bring you com-
plete details of my offer together with
beautiful illustrations of this radio,
which I say again anybody can sell.
Here is your chance right now. Don’t
put it off; send in the coupon, give
your name and address and name of
your county. Or better still. tele-
graph and make the most of the one
~hance of a lifetime.

EVER in the history of radio has there been such a startling offer—a well

made, long distance “AC"” radio for $27.50. Just what everybody has been
waiting for. Every owner of an old style electric or battery set will throw it
away and buy. Agents can make more money than they ever dreamed of.

Just think—

The very latest in “AC"” radio, three stages of SCREEN GRID and yet the price is only
$27.50. Can you imagine how many of these you could sell in the next 30 days?

EXCLUSIVE TERRITORY

Be in business for yourseli—all the profits will be yours. This hum-f radio will outsell all others regardless of
price. Today. without quitting your present job you can start on the way to a comfortable fortune by working
a few hours each evehing. Not a cheap part any where—everything high grad [ Huminated single druin dial

control. Plug in a socket and demonstrate—when they see and hear this radio and learn the price, it's a sure

sale.
THE NEWEST TYPE RADIO

This *right up to the minute” radio represents the very latest in recciver design. lts three stages of screen

grid are an indication of what we offer in this marvelous radio value. A man who can’t sell this sct can't
anything, for its perfection in design and the quality of its tone and distance getting ahility are apparent at
once. It is impossible to give a complete description here but it will cost you only a two cent stamp to find out
ALIL ahout it. Send us your name and address and let us give you complete details without cost. There

many facts which you will .fmd‘ tremendously interesting, for | say again without any reservation that it is the
most marvelous offer in radio history.

MAKE §50.00 A WEEK

When you examine the cahle wiring and construction of this radio you will agree there is nothing finer and
your prospects will appreciate i1ts neat clean-cut anpearance. Forget ahout college educations, special traming
and luck. You don't need any of them, just the will to do—demonstrations will make up for lack of experict

two drops of perspiration will equal a ton of inspiration. Wfrite for information. learn mare ahout this ra
and my ecxtra value offer. and then decide whether or not you want to grab this money-making opportunity
If you do. come with us; [ will give you ahsolutely free special training in radio selling and a urse in rad
servicing that any radio man would he glad to pay for. This training in selling and servicing does not cost you

one cent and the possibilities of earning for spare time work are enormous.

SPARE TII\IE EVENINGS )'uu':lnn'l hnr.o- to lose a m_inulf’ from your work. !\'I‘P,l vour regu-

lar job or husiness but don't fail to write me and give me a chance
to tell vou of the thousands of dollars our men are making in spare time.

P. H. WILCOX, Sec., 4925 N. Crawford Ave., Chicago, IIl.

You may send me complete details of your guaranteed screen grid radio for $27.50. I am interested in

county. It is understood that I do not obligate myself in any way and that
this information is not to cost me one cent.

NAME... . ‘ . ADDRESS
CITY ... ..COUNTY STATE

Tell ’Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review
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WCAJ

$90 ke, L
Verstry, 20, C

WCAL

12% c 2 s~ O ar o
WL

WCAM

E1;2e0 k¢, Camiden N J City of Camden, 500 w,

WCAO

600 ke, no , Radio luc
ot E, ( \ t e ~

WCAP

1 he,
Broadcast Cu,

WCAT

00 w, E.

L1 v S D South Dakota State

mes 100 w, M

WCAU

Pa, Universal Broadcastmg

( E, “Whe Cheer Awaits U
1 ) ety of Vermont,
] w, E

WCAZ

1070 ke, Carthage, 111,
50 w.

WCBA

1440 ke, Allentown, Pa., B

WCBD

1080 k¢, Zion, IN,
C

Supernior Broadeasting Co.,

B. Musselman, 250 w,

Wilbur Glen Voliva, 5000 w,

WCBM

1370 he. Baltimore, Md.,
Corp., 100 w, E.

WCBS

1210 ke, Springfield, 111, Dewing & Meester, 100 w,
¢

WCCO

810 ke, Minneapolis. Minn.. Northwestern Bdestg.,
Inc., 7500 w, €, "

Baltimore Broadcasting

WCDA

1350 ke, New Yorh, N
Broadceasting Co., 250 w

WCFL

970 ke, Chicago, I, Chicago Federation of La-
bor, 1500 w, C. The Voice of labor.”

WCGU

1400 ke, Brooklyn, N. Y., U.
Corp, 500 w, L.

WCKY

1490 ke, Covington, Ky., L. B. Wilson, 500 w, E.

WCLB

1500 ke, Long Beach, N. Y., Arthur Faske, 100

w, E.

WCLO

1200 ke, Janesville, Wis.,, WCLO Radio Corp,,

1w, C

\ ltalian Educational
, E.

S. Broadcasting

éZlO ke, Chicago, IIL,

Citizens Radio Call Book Maga:zine and Technical Retieu

WCLS

et I, WCLS Inc. 100 w, C.

WCMA

]400 ke, Culver, Ind. General Broadcasung Co.,
3. w, C, "The V¢ ce of Culver

WCOA

1330 Lc Pensacela, Fla, Cuty of Pensacoh 500
w, E, "Wonderiul City of Advantages.”

WCOC

&850 koo Menidian - Mi
o, 8 C.

"
"
-
-
,

wWCOD

]202: ke, Harrisburg, Pa., N. R. Hoffman Co., 100

w,

WCOH

1210 ke, Yonkers, N. Y.,
ing Corp.,, 100 w., E

WCRW

Westchester Broadcast-

Clinton R. White, 100 w,

WCSC

!31% ke, Charleston, S. C.,

w,

WCSH

940 kc, Portland. Me.. Congress Square Hotel Co.,
1000 ke, E, “The Voice From Sunrise land.”

WCSO

1450‘kc, Springfield, Ohio, Wittenberg College, 500

w,

Jordan & Burk, 100

WDAE

1220 ke, Tampa, Fla.,, Tampa Publishing Co., 1000
w, E, "WDAE, the Voice of the Times at Tampa.”

WDAF

610 ke, Kansas City, Mo.. l\ansas City Star Co.,
1000 w, C. "Enemies of Sleep

WDAG

1410 ke, Amarillo, Teaus, Nationa! Radio & Broad.
casting Corp,, 250 w, €. “"Where Dollars Always
Grow.”

WDAH

1310 ke, El Paso, Texas, Eagle Broadcasting Co.,
100 w. M.

WDAY

940 kc, Fargo, N. D., WDAY, Inc, 1000 w, C,

WDBJ

930 ke, Roanoke. Va.,, Richardson-Wayland Elec.
Corp., 250 w, E, The Magic City.”

WDBO

1120 ke, Orlando, Fla., Orlando Broadcasting Co.,
1000 w, E, "Down Where the Oranges Grow.”

WDEL

1120 ke, Wilmington, Del., WDEL, Inc.,, 250 w,
E, "First City of the First State.”

WDGY

1180 kc, Minneapolis, Minn., Dr. Geo. W. Young,
1000 w,

www americanradiohictorv com

WDOD

1280 k¢ Chattanooga, Tean, Chattanocoga Radiv
Co., Inc.,, 1000 w, C.

WDRC

1330 hc New Haven, Conn . Doolittle Radio Curp.,
500 w, E.

WDSU

llS({lkc, New Orleans, La, Jos. H. Uhalt, 1000
-,

WDWF

1210 ke, Providence. R. 1. Dutee W. Flint and
The Lincoln Studics, 100 w, E

wDZ

1070 ke, Tuscola. 11t

WEAF

660 ke, New York., N. Y.,
Co., Inc., Sv.000 w, E

WEAI

1270 ke, Ithaca, N.

WEAN

780 ke, Providence R. 1.
Service, 250 w, E,

WEAO

570 ke, Columbus, Ohiv, Oliv State University,
750 w. E

WEBC

1290 ke, Superior, Wis., Head of The lakes
Broadcasting Co., loov w, C.

WEBQ

1210 ke, Hanishurg, 11, First Trust & Savings
Bank, 100 w, C.

WEBR

1310 kc, Buﬂilo N. Y.,
100 w, l‘.

WEDC

1210 ke, Chicago, 1L, Emil Denemark, Inc., 100 w

WEDH

1420 ke, Erie, Pa., Erie Dispatch-Herald, 30 w, }

WEEI

590 kc, Bostun, Mass., Edison Elec. Illum. Co.,
1000 w, E, “The Friendly Voice.”

WEHC

1200 ke, Emory, Va.,, Emory and Henry College,
100 w, E

WEHS

1420 ke, Evanston, Ill.,, WEHS, Inc., 100 w, C.

WELK

1370 ke, Philadelphia, Pa., Howard R. Miller,
100, E.

WELL

1420 ke, Battle Creek, Mich., Enquirer-News Co.,
S0 w, E

WEMC

590 kc, Berrien Springs, Mich.,, Emmanuel Mis-
sionary College, 1000 w, C, "The Radio Light-
house.”

, James L. Bush, 100 w.

National Broadcasting

Y.. Cornell Univ., 1000 w, E

Shepard Broadcastmg
“We Entertain a Nation.’

Howell HBroadcasting Co.,
Ve Extend Buffalo’s Regards.”
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FACTORY TO0 YOU-SAVE 70 507%—COMPARE WITH COSTLIEST OUTFITS BEFORE YOU BUY

Tnjoudp

. V'S
‘\Eﬂ}g gcm‘ilfdco 30 BQE -

SUPER Screen Grid Outfit (No ol‘,ligation to buy)

FACTORY PRICIES

Similar Low Prices on
Beautiful Variety of Latest
Fine Consoles.
Send Coupon!
30 DAYS
FREE TRIAL

Medium-size “Hi-Boy.”
Rich design, fine woods,

fine finish. Astonish-
ingly low factory to
vou price.

Stylish small console
with convenient raga-
zine racks, each end.
Another exclusive Mir-
aco-Mastercrest 1931
design. Bargain factory
to you price!

Full-size wall con.
sole with latest 193!
features.  Beautiful
design and woods.
Priced very low,
factory to you.

NEWEST IN RADIO! TOP OPERATION

in this 1931 Miraco *Easy-Chair’® model with magazine racks,
eachend. Place it anywhere in any room. Easily moved about.
Small doorin top conceals dial and controls whennotin use. 26

—NEEW LOW N

Get Our
“SEND NO MONEY”
11th Anniversary Offer!

FULL

YEARS

GUAR.

in. high, 15 in. wide — yet it contains a complete full-size
radio and Super-Dynamic speaker! No outside aerial
or ground required. Many other new, clever models,
obtainable nowhere else, shown in free literature.

Latest1931

//'74/&/ | dial

steel chassis
Vari-Tone and AutomaticSensitivity Control

Also latest PUSH-PULL Amplification

Built like—looks like—performs like newest radios in many oulfils much more costly.
Latest, finest, heavy duty construction. Skilfully engineered to super-utilize a
battery of <224 SCREEN GRID tubes—in addition to 245" PUSH-PULL
POWER, *224” HUM-FREE long-lived POWER DETECTOR and AMPLI-
FIER and 280" A-C TUBES. Vari-fone feature gives any tone-pitch your ears
prefer. Automatic Sensitivity Control reduces “fading,” protects tubes. Phonograph
pick-up connection. Built-in house wiring aerial and ground. Built-in plug for
electric clock, lighter, lamp, etc. Super-sturdy power section. Razor-edge selectiv-
ity; Super-Dynamic Cathedral tone quality; marvelous distance-getter. Solid one-
year guarantee if you buy! Wide clioice of cabinets.

Easy Chair on ’y

Model
(as sllustrated less tubes)

Values possible because yon

deal direct with big factory

{1 on— | {( o— ({(

"

TRADE MARK REGISTERED

CATHEDRAL TONED, SUPER SELECTIVE, POWERFUL DISTANCE GETTERS

EASY
TERMS

toreliable
persons only

You need notsend usacent! Forits
11thsuccessful year, America’s big,
old, reliable Radio Factory again
sets the pace in high-grade, latest

guaranteed radios direct to you. And
now — at history’s

Don’t Confuse with Cheap Radios

With Miraco'srich, clear Cathedral Tone,
quiet operation, razor-sharp separation of
nearby stations, tremendous “kick’ on
distant stations, Vari-Tone and auto-
matic sensitivity control, and other latest
features—be the

greatest savings.
With this newest
gerfected SUPER
5CREEN GRID,
push-pull, super-
powered and hum-
less electric AC set
in clever, beautiful
new Miraco-Master-
crest consoles ob-

USER-AGENTS WANTED
Exclusive Territory—
Try it at Our Risk!

Spare or full time. No contract,
no experience required. Big
money! Send coupon now!

envy of many who
pay 2 or 3 times as
much!

Send for proof
that delighted thou-
sands of Miraco
users cut through
locals, get coast to
coast, with tone and
power of costly sets.

hese Consoles are Equipped with

SUPER DYNAMI(

(ATHEDRAL TONE REPRODUCERS

Also: built-in i

aerial and ground [SEEN

~and built-in extra
light socket!

Magnificent new 1931
Miraco-Mastercrest cre-

ation. Send coupon for
complete showing includ-
ing Radio-Phonographs.
Lowfactory-to-you prices.

Miraco’s are built of finest parts—ape
proved by Radio’s highest authorities.
Our 11th successtul year!

Deal Direct with Big Factory

Miraco outfits arrive splendidly packed, rig-
idly tested, to plug in like a lamp and cnjoy
at once. No experience nceded. Entertain
yvourself 30 days—thendecide. Liberal year's
guarantee if you buy. Play safe, save lots of
money, insure satisfaction—deal direct with
Radio’s big, reliable, pioneer builders of fine

tainable nowhere else—you are guaran-
teed satisfaction, values and savings un-
surpassed. Gef Amazing Special Offer!

At our risk, compare a Miraco outfit
with highest priced radios 30 days and
nights. Surprise, entertain your friends—
get their opinions. Unless 1009 delighted,
don’t buy! Your decision is final—no
argument!

Only marvelously fine radios, of latest
perfected type, at rock-bottom prices, can
back up such a guarantee. Scnd postal or  sets—successful since 1920, SEND POSTAL
coupon for Amazing Special Factory Offer! OR COUPON NOW for Amazing Offer!

MIDWEST RADIO CORP., 831-AS Miraco Dept., Cincinnati, Chio
BEAUTIFULLY ILLUSTRATED LITERATURE, TESTIMONY OF NEARBY

USERS, PROOF OF OUR RELIABILITY—
All the proof you want—of our honesty, fairness, size, financial integrity, radio experience and
the performance of our sets—including Amazing Factory Offer —sent without obligationl!
EESEENENEESSSEENSEENEEEEENEER
”88 MIDWEST RADIO CORPORATION |THIS COUPON
o Pioncer Builders of Sets — 11th Successful Year IS N
- 831-AS Miraco Dept., Cincinnati, Ohio AN ORDER
WITHOUT OBLIGATION, send latest literature, Amazing Special Free Trial Send-No-
B Money Offer, testimony of nearby users and all Proof. [J User. [] Agent. [J Dealer
B U Check here if interested in an EXCLUSIVE TERRITORY PROPOSITION
Bl NAME e i —— ADDRESS.....coovcninne.

Tell ’Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review
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WENR

870_kc, Chicago, Ill., Great Lakes Radio Broad-
casting Co., 50,000 w, C, "Voice of Service."

WEPS

See under WORC.

WEVD

1300 kc, New York, N. Y., Debs Memorial Radio
Fund, 50¢ w, E.

WEW

760 kc, St. Louis, Mo., St. Louis University, 1000

w, C

WFAA

800 kc, Dallas, Texas, Dallas News and Journal,
50,000 w, C, “Working for All Alike.”

WFAN

610 kc, Philadelphia, Pa., Keystone Broadcasting
Co., Inc., 5¢0 w, E.

WFBC

1200 ke, Knoxville, Tenn., First Baptist Church,
S0 w, E

WFBE

1200 ke, Cincinnati, Ohio, WFBE, Inc., 100 w, E.

WFBG

1310 kc, Altoona, Pa., William F. Gable Co., 100
w, E, "The Original Gateway to the West and
We Wish You All the Very Best.”

WFBJ

1370 kc, Collegeville, Minn., St. Johns University,
100 w, C, “In the Heart of the Landscape Para-
dise.”

WFBL

1360 ke, Syracuse, N. Y., The Onondaga Co., Inec.,
1000 w, E, “When Feeling Blue, listen.”

WFBM

1230 kc, Indianapolis, Ind., Indianapolis Power &
Light Co., 1000 w, C

WFBR

1270 kc, Baltimore, Md., Baltimore Radio Show
Inc., 250 w, E, “Home of the Star Spangled
Banner.”

WFDF

1310 ke, Flint, Mich., Franl

w, E

WFDV

1370 ke, Rome, Ga., Dolies Goings, 100 w, E.

WFDW

1428 ke, Talladega, Ala., R. C. Hammett, 100
w, C,

WFI

560 ke, Philadelphia, Pa., Strawbridge & Clothier,

500 w, E.
*Key City of Industry.”

WFIW

940 ke, Hopkinsville, Ky., WFIW, Inc., 100 w, C.
1000 w, C

WFJC

1450 ke, Akron, Ohio, W. F. Jones Broadcasting,
Inc., 500 w, E

D. Fallain, 100

Citizens Radio Call Book Magazine and Technical Review

WFKD

1310 kc, Philadelphia, Pa., Foulkrod Radio Eng.
Co.,, 50 w, E

WFLA

620 kc, Clearwater. Fla.. Clearwater Chamber of
Commerce and St. Petersburg Chamber of Com-
merce, 1000 w, E, “Inviting the World to the
Springtime City.”

WGAL

1310 kc, Lancaster, Pa.. WGAL, Inc., 100 w, E,
“World's Gardens at Lancaster.”

WGBB

1210 ke, Freeport, N. Y., Harry H. Carman, 100
w, E, “The Voice of the Sunrise Trail.”

WGBC

1430 ke, Memphis, Tenn., Memphis Broadcasting
Co., 500 w, C. Shared.

WGBF

630 kc, Evansville, Ind., Evansville on Air, 500
w, E, “Gateway to the South.”

WGBI

880 kc, Scranton, Pa., Scranton Broadcasters,
Inc., 250 w, E.

600 ke, New York, N. Y., General Broadcast-
ing System, Inc., 500 w, E.

WGCM

1210 ke, Gulfport, Miss., Great Southern Land Co.,
Inc., 100 w, C

WGCP

1250 kc, Newark, N. J., May Radio Broadcast
Corp., 250 w.

WGES

1360 kc, Chicago, Ill., Oak Leaves Broadcasting
Corp., 500 w, C, *““World’s Greatest Entertain-
ment Service.”

WGH

1310 ke, Newport News, Va., Hampton Roads
Broadcasting Corp., Inc., 100 w, E.

WGL

1370 ke, Ft. Wayne, Ind., Allen-Wayne Co., 100
w, C.

WGMS

See under WLB.

WGN

720 ke, Chicago, Ill, Tribune Co., 25,000 w, C.

WGR

550 ke, Buffalo, N. Y., WGR, Inc.,, 1000 w, E,

WGST

890 ke, Atlanta, Ga., Georgia School of Tech-
nology, 250 w, E, “The Southern School with the
National Reputation.”

WGY

790 kc, Schenectady, N. Y., General Electric Co.,
50,000 w, E.

WHA

940 kc, Madison, Wis,, University of Wisconsin,
750 w, C

WHAD

1120 ke, Milwaukee, Wis.,, Marquette University
250 w, C.

www americanradiohistorv com

WHAM

1150 ke, Rochester, N. Y., Stromberg-Carlson Tel
Mig. Co., 5000 w, E.

WHAP

1300 kc, New York, N. Y., Defenders of Truth
Society, Inc., 1000 w, E.

WHAS

820 kc= LOuisvilIe. Ky., The Courier Journal Co
& Louisville Times Co., 10,000 w, C.

WHAT

1310 RC.\ Philadelphia, Pa., Independence Broad
casting Co., 100 w, E

WHAZ

1300 ke, Troy, N. Y., Rensselaer Polytechnic In
stitute, 500 w, E.

WHB

860 kc, Kansas City, Mo., WHEB Bro: ing Co
00 o & roadcasting Co.

WHBC

1200 kc, Canton, Ohio, St. John's Catholic Church
10 w, E

WHBD

1370 ke, Mt. Orab, Ohio, F. P. Mol ,
E, "Ohio’s Highest Pomt.” oler, 100 w

WHBF

(l:g.l'olécoc,wf{%k Island, Ill, Beardsley Specialts

WHBL

1412: ke, Sheboygan, Wis., Press Pub. Co., 50
w, ¢,

WHBQ

1370 kc, Memphis, Tenn., Broadcasting Statior
WHBQ, Inc, 106 w, C.

WHBU

1210 ke, Anderson, Ind., Citizens Bank, 100 w
C, “First Hoosier Bank on the Air.”

WHBY

1200 ke, Green Bay, Wis.,, St. Norbert’s Coliege
100 w, C

WHDF

1370 ke, Calumet, Mich., Upper Michigan Brdcstg
Co., 100 w, C.

WHDH

830 kc, Boston, Mass., Matheson Radio Co., Inc.,
1000 w, E

WHDI

1180 kc, Minneapolis, Minn.,, Wm. Hood Dun-
woody Ind. Inst.,, 500 w, C.

WHDL

1420 ke, Tupper Lake, N. Y., Tupper Lake Broad-
casting Corp., 10 w, E.

WHEC

1440 kc, Rochester, N. Y., Hickson Electric Co..
Inc., 500 w, E.

WHFC

1420 kc, Cicero, Ill.,, Triangle Broadcasters, 100
w, C.

WHIS

1420 kc, Bluefield, W. Va., Daily Telegraph Print-
ing Co., 100 w, E.
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5 RUE DENIS POISSON
PARIS, FRANCE

Treat your customers to a
concert direct from Hawaii!

Then watch them buy this
amazing short-wave receiver

A set designed, built and sold for one
purpose only—The clear, perfect re-
production of short wave transmis-
sion. So amazing is its sensitivity,
that stations in remote parts of the
world come in clearly and strong.

The New Leutz Short Wave Receiver
is of unit construction throughout
permitting the use of detector and
Audio Frequency alone for local re-
ception, with one or more stages of
Radio Frequency for the reception of

weak or very distant signals.
Shielding is of a new high efliciency,
permitting high amplifieation without
distortion.

Sooner or later every radio owner will
be going after the short wave pro-
grams and television. Get in on the
ground floor with this up-to-the
minute set.

You will want complete particulars of
course. We are ready to give you the
whole story. Write or wire for it now.

c. R. LEUTZ 1nc.

RADIO ENGINEERS AND MANUFACTURERS
ALTOONA, PA., U. S, A,

CABLES “EXPERINFO"

Europe

West Coast

Tell ’Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review
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WHK

1390 ke, Cleveland, Ohio, Radio Air Service Corp.,
1000 w, E, "*Cleveland's Pioneer Station.”

1010 ke, New York, N. Y., Marcus Loew Booking

Review, 250 w, E, "Voice of the Great White
Way.”

WHO

1000 kec. Des Moines, Jowa, Central Broadcasting
Co.. 5000 w, C.

WHOM

1450 ke, Jersey City. N. J., New Jersey Broad-
casting Corp., 250 w, E.

WHP

1430 ke Harrisburg, Pa., Pennsylvania Broadcast-
ing Co., 500 w, E

WIAS

1420 ke, Ottumwa, Iowa, Poling Electric Co., 100
w, C

WIBA

1210 ke, Madison, Wis., Capital Times Co., 100
w, C

WIBG

930 ke. Elkins Park, Pa., St. Paul's M. E.
Church, 50 w, E.

WIBM

1370 ke, Jackson, Mich., C. L. Carrell, 100 w.

WIBO

§60 ke, Chicago, 111, Nelson Bros. gond & Mort-
gage Co., 1000 w, C

WIBR

1420 ke, Steubenville, Ohio, G. W. Robin’son,
50 w. E, “Where lnvestvents Bring Results.”

WIBU

1310 ke, Poynette. Wis., W. C. Forrest, 100 w, C.

WIBW

580 ke¢, Topeka, Kan., Topeka Broadcasting Assn.,
Inc.. 1000 w, C, “Topeka-—Where Investment
Brings Wealth.”

WIBX

1200 ke, Utica, N. Y., WIBX, Inc., 100 w, E.

WICC

1190 ke, Bridgeport, Conn., Bridgeport Broadcast-
ing Station, Inc., 500 w, E, “The Industrial Cap-
ital of Connecticut.”

WIL

1200 k¢, St. Louis, Mo., Missouri Broadcasting
Co.. 100 w, C, “A Wave Length Ahead.”

WILL

890 kc, Urbana, I, University of Illinois, 250
w, C.

WILM

1420 k¢, Wilmington, Del.,, Delaware Broadcasting
Co., Inc., 100 w, E

WIOD

1300 ke, Miami Beach, Fla., lsle of Dreams Broad-
casting Co., 1000 w, E, *“Wonderful Isle of
Dreams.”

wipP

610 ke, Philadelphia, Pa., Gimbel Bros., Inc., %00
w, E, “Watch Its Progress.”

WIS

1010 ke, Columbia, S. C., George T. Barnes, Inc.,
500 w, E.

WISN

1120 k¢, Milwaukee, Wis., Evening Wisconsin Co.,
250 w, C.

WISJ

560 ke, Beloit, Wis,, Wisconsin State Journal Co.,
500 w, C

WJAC

1310 ke, Johnstown, Pa., Johnstown Automobile
Co., 100 w, E, “The Voice of the Friendly City.”

WIAG

1060 ke, Norfolk, Neb., Norfolk Daily News, 1000
w, C, ""Home of the Printer’s Devil.”

WIJAK

1310 ke, Marion, Ind., Marion Brdest. Co., 50 w.

WJAR

890 ke, Providence, R. 1., The Outlet Co., 250 w,
E, “The Southern Gateway of New England.”

WIJAS

1290 kc, Pittsburgh, Pa., Pittsburgh Radio Supply
House, 1000 w, E.

WIJAX

900 ke, Jacksonville, Fla, City of Jacksonville,
1000 w, E, "WJAX—W for Wonderful, JAX for
Jacksonville.”

WIAY

610 kc, Cleveland, Ohio, Cleveland Radio Broad.
casting Corp., 500 w, E

WIAZ

1490 k¢, Chicago, 1., Zenith Radio Corp., 5000

w, C

WJBC

1200 kc, LaSalle, Ill., Hummer Furniture Co., 100

w, C

WJBI

1210 kc, Red Bank, N. J., Monmouth Broadcasting
Co., 100 w, E.

WJBK

1370 ke, Ypsilanti, Mich., J. F. Hopkins, 50 w, C.

WJBL

1200 kc, Decatur, Ill., Commodore Broadcasting
Co., 100 w, C.

WJBO

1420 ke, New Orleans, La., Valdemar Jensen, 100

W,

WIBT

See under WBBM.

WJBU

1210 kec, Lewisburg, Pa., Bucknell University, 100
w. E, “In the Heart of the Keystone State.’

www americanradiohietorv com
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WIBW

1200 ke, New Orleans, La., C. Carlsen, Jr., 30
C. "“The Serve You Broadcasting Sttaion at
Orleans.

WIBY

1210 ke, Gadsden, Ala., Gadsden Broadcasting Co.,
50 w, C

WJIDX

1270 ke, Jackson, Miss.,, Lamar Life Ins. Co.,
500 v, C

WJJD

1130 kc, Chicago, I1l., Loyal Order of Moose,
20,000 w, C, “Every Child 1s Entitled to a High
School Education and a Trade.”

WJIKS

1360 ke, Gary, Ind., Johnson-Kennedy Radio Corp.,
1000 w, C

WJR

750 ke, Detroit, Mich., The Goodwill Station, Inc.
5000 w, E

WISV

1460 kc, Alexandria, Va., Independent Publishing
Co., 10,000 w.

WJIW

1210 kc, Mansfield, Ohio, Mansfield Broadcasting
Association, 100 w, E

wiz

760 ke, New York City, N. Y., Radio Corporation
of America, 30,000 w, E.

WKAQ

890 kc, San Juan, Porto Rico, Radio Corp. of
Porto Rico, 500 w, E, *"Porto Rico, The Island of
Enchantment in the Caribbean Sea

WKAR

1040 ke, East Lansing, Mich., Michigan State Col-
lege, 1000 w, E

WKAYV

1310 ke, Laconia, N, H., Laconia Radio Club, 100
w, E, "The Voice of the Winnepesaukee Lake
Region.”

WKBB

1310 ke, Joliet, 1ll., Sanders Bros., 100 k, C.

WKBC

1310 kc, Birmingham, Ala., R. B. Broyles Fumi-
ture Co., 100 w, C.

WKBF

1400 k¢, Indianapolis, Ind., Indianapolis Broad-
casting Corp., 500 w, C, "We Keep Building
Friendships.”

WKBH

1380 k¢, LaCrosse, Wis.,, WKBH, Inc., 1000 w, C.

WKBI

1420 ke, Chicago, Ill., Fred L. Schoenwolf, 50 w, C.

WKBN

570 kc, Youngstown, Ohio, W. P. Williamson,
Jr., 500 w, E

WKBO

1450 ke, Jersey City, N. J., Camith Corp., 250
w, E.
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AMERIRAN

announces

NEW ADDITIONS

1

10 @

famous line

AMERTRAN AUDIO
TRANSFORMERS

In announcing the new and improved
Amertran DeLuxe Audio Transformers,
it is again shown that Amertran sets the
“Standard of Excellence”.

Redesigned for even greater protection
from moisture—~constructed to live a still
longer, more useful and trouble-free life,
with perfect fidelity of tone—Amertran
DeLuxe Audio Transformers are always
demanded when the best is required.

For perfect satisfaction—for long-lived
economy—Amertran equipment is every-
where recognized as the wisest choice.

Type PA,
Series 80

AMERTRAN POWER AMPLIFIERS

An economical means of obtaining flawless rcproductmn of
sound in large volume is available in a new series of Amertran
Power Amplifiers, the result of months of laboratory experi-
mentation and exhaustive ficld tests.

There are four sizes in the new Series 80, one to fill every re-
quirement. The big Type PA-86, shown in the illustration will
flood an auditorium with a full volume of music or speech
without distortion. Smaller models are made for installations
in restaurants, clubs, dance halls, schools and homes—
wherever exceptional fidelity of reproduction at high vol-
ume is desired.

The mounting and construction is such that they are installed
easily, with no bothersome wiring and connections, and are
proof against tampering or damage. Simple controls and casy
portability are added features that contribute to the popularity
of Amertran Power Amplifiers whose record of performance
has won the distinction of being considered the “Standard of
Excellence” for Audio Reproduction.

Licensed under patents of R.C.A. and Associated Companies

AMERICAN
TRANSFORMER COMPANY

178 EMMET STREET
NEWARK. N. J.

For Complete Details Write for Follow-

ing Bulletins:

C. B.-8-30
Please send following bulletins—check (v) those you want.
Bulletin 1000 ( ); 1050 ( ); 1060 ( ); 1066 ( ); 1077 ( );

No. 1000 —The com-
plete Amertran line—
prices and specifica-
tions.

No. 1050 — Amertran
Audio Transformers.
Describing 34 designs.

No. 1077 — Amertran
Concert Hall Ampli-
fiers—=Type 25-A.

No. 1079 — Amertran
Power Amplifiers—
Type PA, Series 80.

No. 1088 — Amertran
Power Transformers
and Blocks—Type 245.

Tell ’Em You Saw It in

No. 1060—Amer-
Chokes-audio.filter and
modulation chokes.

No. 1066 — Amertran
Rectifying Equipment
for Radio Transmis-
sion.

1079 ( ); 1088 ( ).

the Citizens Radio Call Book Magazine and Technical Review
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WKBQ

1350 ke, New_ York, N. Y., Standard Cahill Co..

Inc., 250 w, E

WKBS

131((): kc. Galesburg, Ill., Permil N. Nelson, 100
w,

WKBYV

1500 ke, Connersville, Ind., Knox Battery & Elec-
tric Co., 100 w, C.

WKBW

1480 ke, Buffalo, N. Y., WKBW, Inc., 5000 w, E.

WKBZ

1500 ke, Ludington, Mich., K. L. Ashbacker, 50 w.

WKJC

1200 ke, Lancaster, Pa., Kirk Johnson & Co., 100

w, E.

WKRC

550 I.c, Cincinnati, Ohio, WKRC, Inc., 1000 w, E’!
“WEKRC, K—Kodel, R—Radio, C—Corporation.

WKY

900 ke, Oklahoma City, Okla., WKY Radiophone
Co., 1000 w, C

WLAC

1470 ke, Nashville, Tenn., Life & Casualty Ins.
Co.. 5000 w, C, "The Thrift Station.”

WLAP

1200 ke, Louisville, Ky., American Broadcasting
Corp. of Kentucky, 30 w. C

WLB

1250 ke, Minneapolis, Minn., University of Min.
nesota, 1000 w, C

WLBC

1310 kc. Muncie, Ind., Donald A. Burton. 50 w.

WLBF

1420 ke, Kansas City, Kan., WLBF Broadecasting
Co., 100 w, C, **Where Listeners Become Friends.”

WLBG

1200 ke, Petersburg, Va., Robert Allen Gamble,
100 w, E

WLBL

900 ke, Stevens Point, Wis.. Wisconsin Depart-
ment of Markets, 2000 w, daytime, C, “Wisconsin,
Land of Beautiful l.akes.”

WLBW

1260 ke, Oil City, Pa., Radio-Wire Program Corp.,
500 w, E

WLBX

1500 kc, Long Island City, N. Y., John N. Brahy,
100 w.

WLBZ

6201:%“:, Bangor, Me., Maine Broadcasting Co., 500
w, E.

WLCI

1210 ke, Ithaca, N. Y,, Lutheran Assn. of Ithaca,
50 w, E.

WLEX

1410 ke, Lexington, Muss.,, Lexington Air Staticn,
500 w, E

Citizens Radio Call Book Magazine and Technical Review

WLEY

1370 ke, Lexington, Mass., Lexington Air Station,
100 w, E

WLIB

See under WGN.

WLIT

560 kc. Philadelphia, Pa., Lit Brothers, 500 w, E,
“The Quaker City Siren.”

WLOE

1500 ke, Boston, Mass., Boston Broadcasting Co.,
100 w.

WLS

870 ke, Chicago, Ill., Agricultural Broadcasting
Co., 5000 w, C

WLSI

See under WDWPF.

WLTH

1400 ke, Brooklyn, N. Y., Voice of Brooklyn, Inc.,
500 w, E

WLVA

1370 ke, Lynchburg, Va., Lynchburg Broadcasting
Corp., 100 w, E.

WLW

700 ke, Cincinnati, Ohio, Crosley Radio Corp.,
50,000 w, E.

WLWL

1100 ke, New York, N. Y., Missionary Society of
St, Paul, 5000 w, E.

WMAC

5§70 ke, Casenovia, N. Y., Clive B. Meredith, 250
w. E, “Voice of Central New York.”

WMAF

1410 ke, So. Dartmouth, Mass., Round Hills Ra-
dio Corp., 500 w, E.

WMAK

1040 ke, Buffalo, N. Y., WMAK Broadcasting
System, 1000 w, E

WMAL

630 ke, Washington, D. C., M. A, Leese Co., 250
w. E.

WMAN

1210 ke, Columbus, Ohio, Columbus Broadcasting
Corp., 50 w, E

WMAQ

670 ke, Chicago, Ill., Chicago. Daily News, Inc.,
5000 w, C

WMAY

1200 ke, St. Louis, Mo., Kingshighway Presby-
terian Church, 100 w, C.

WMAZ

890 kc, Macon, Ga., Macon Junior Chamber of
Commerce. 250 w, E, shared, “Watch Mercer At-
tain Zenith.”

WMBA

1500 ke, Newport, R. 1., LeRoy Joseph Beebe, 100
w, N

www.americanradiohistorv.com

WMBC

1420 ke, Detroit, Mich.,, Michigan Broadcasting
Co., Icc., 100 w, E

WMBD

1440 ke, Peoria Heights, Ill., Peoria Heights Radio
Laboratory, 500 w.

WMBF

See under WIOD.

WMBG

1210 ke, Richmond, Va., Havens & Martin, Inc.,
100 w, E, “The Daytime Station.”

WMBH

1420 ke, Joplin, Mo., Edwin Dudley Aber, 100 w,
C, “Where Memories Bring Happiness.”

WMBI

1080 ke, Chicago, Ill., Moody Bible Institute Radio
Station, 5000 w, C, shared, “The West Point of
Christian Service."”

WMBJ

1500 ke, Wilkinsburg, Pa., Rev. John W. Sproul,
100 w, E.

WMBO

1310 kc, Auburn, N. Y., Radio Service Laborato-
ries, 100 w, E.

WMBQ

1500 ke, Brooklyn, N. Y., Paul J. Gollhofer, 100 w.

WMBR

}‘370 ke, Tampa, Fla., F. J. Reynolds, 100 w, E,
WMBR, Everything for Radio at Tampa, Fla.”

WMC

780 kc, Memphis, Tenn., Memphis Commercial
Apr;)e_al: Inc., 500 w, C, “WMC, Memphis, Down
in Dixie.”

WMCA

570 ke, New York, N. Y., Knickerbocker Broad-
casting Co., Inc., 500 w. E, “Where the White
Way Begins.”

WMMN

890 kc, Fairmont, W. Va.,, Holt Rome Novelty
Co., 250 w, E.

WMPC

1500 kc, Lapeer, Mich., First Methodist Protestant
Church, 100 w, E, “Where Many Preach Christ.”

WMRJ

1210 ke, Jamaica, N. Y.. Peter J. Prinz, 10 w, E,
“The Gateway of the Sunrise Trail.”

WMSG

1350 ke, New York, N. Y., Madison Square Gar-
den Broadcast Co., 250 w, E

WMT :

600 kc, Waterloo, Iowa, Waterloo Broadcasting
Co., 500 w, C.

WNAC

1230 ke, Boston, Mass.,, The S .pard Broadcasting
Service, 1000 w, E.

WNAD

1010 ke, Norman, Okla., University of Oklahoma
500 w, C, “The Voice of Soonerland.”

WNAX

570 ke, Yankton, S. Dak., Gurney Seed & Nursery
Co., Dakota Radio Apparatus Co., 1000 w, C,
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WHATEVER YOU DO WITH SPEAKERS

You can do it
better

if the speaker
Is @

GNAVOX

When it comes to a matter of speakers, you will

be better satisfied, because better served, if your

speaker is a Magnavox Dynamic.

The reason: Magnavoxmade the first loud speaker
... Magnavox made the first Dynamic speaker. ..
Magnavox engineers and Magnavox facilities are
specialized for speaker production . .. Magnavox
research is transformed into practical excellence

by a wealth of experience, gathered in 19 years

LICENSED APPARATUS

of speaker leadership.

There is a Magnavox Speaker appropriate to

every circuit . . . to every need. Write for prices

and full information.

THE NJAGNAYOX ( OMPANY

ESTABLISHETD 1911

1315 South Michigan Avenue, Chicago, lllinois

Tell ’Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review
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WNBF

1500 ke, Binghamton, N. Y.. Howitt-Waond Radio
Co., 100 w, E, “The Voice of the Triple Cities.”

WNBH

1310 ke, New Bedford. Mass.,, New Bedford Broad-
casting Co., 100 w, I, shaed. “The Gateway to
Cape Cod.”

WNBJ

1310 ke, Kuoxville, Tenn., Stuart
Corp., 30w,

WNBO

1200 ke, Silver Haven, Pa., J. B.
w, 1o,

‘roadcasting

Springs, 100

WNBR

1430 ke, Memphis, Tenn., Memphis Broadcasting
Co.. 500 w, C

WNBW

1200 lie, Carbondale, Pa., Home Cut Glass & China
Co., 10 w, E

WNBX

; 1 Spoingheld, Vi, First Congregational
Church Corp., 10 w, E.

WNBZ

1290 ke, Saranac lake, N. Y.,
500w, L.

WNJ

1430 ke Newark, N. J.. Radio Investment Co.,
239 w, 12, “The Voice of Newark.”

WNOX

560 ke, Kuosville, Tenn., Stercki Bros., 1000 w,
C. “Smoky Mountain Station.”’

WNRC

1440 ke, Greensboro, N, C., Wayne M. Nelson, 500
w, .

WNYC

570 ke, New York, No Y. Depaonent of Plant &
Structures, 500w, K, ““Municipal  Broadcasting
Station of the City of New York.”

WOAI

PEOO s son Antonio. Texas, Southern Equipment
. o w, O, The Winter  Playground  of
Anerica.”

WOAN

S WREC,

Smith & Mace,

WOAX

1260 ke Trenton, N J, WGOGAX, Inc., 500 w,
oo Ticnion Makes, the Worla 1akes.”

WOBT

1'10 Lo Uhaon City. Tenn,, Titsworth’s Radio &
Mosic Shop. 100 w, C

WOBU

SSOE]\'C, Charleston, W. Va.,, WOBU, Inc., 250
w, L.

wWOC

1000 kc, Davenport, Iowa, Central Broadcasting
Co., 5000 w, C

WOCL

1210 ke, Jamestown, N.Y., A, E. Newton, 25 w. E.

Citizens Radio Call Book Magazine and Technical Review

WODA

1250 ke, Paterson, N. J.. Richard E. O’'Dea, 1000
w, k, "The Voice of the Silk City."”

WODX

1410 kc, Mobile, Ala., Mobile Brdcstg. Corp., 500

W,

WOI

640 kc, Ames, Iowa, lowa State College, 5000
C.

w.

WOKO

1440 ke, Poughkeepsie, N, Y.,

Hudson Valley
Iooadeasting Corp., 500 w, E.

WOL

1310 ke, Washington, D. C., American HBroadcast-
ing Co. 100 w, E.

WOMT

1210 ke, Manitowoe, Wis.,, Francis M. Kadow,
100 w,

WOOD

1270 ke, Grand Rapids, Mich.,, Walter B. Stiles,
II,nc., "500 w, C, “The Voice of the Whispering
ines.

WOPI

1500 ke, Bristol, Tenn., Radiophone Broadcasting
Co., 100 w, E

WOQ

1300 ke, Kansas City, Mo., Unity School of Chris-
tianity, 1000 w, C,

WOR

710 kc, Newark, N. J., L. Bamberger & Co., 5000

w, K.

WORC

1200_ke, Worcester, Mass.,, A. F. Kleindienst, 100

w, I,

WORD

1490 ke, Chicago, 1ll., People’s P'ulpit Association,
5000 w, C, "*The Watch Tower Radio WORD.”

WOS

630 kc, Jefferson City, Mo.. State Marketing Bu-
reau, 500 w, C, “Watch Our State.”

woVv

1130 ke, New York, N. Y., International Broad-
casting Corp., 1000 w, E

wWOWwW

390 ke, Omaha, Neb.,, Woodmen of the World,
1900 w, C, “The Omaha Station.”

WOWO

1160 ke, Ft. Wayne, Ind., Main Auto Supply Co.,
10,000 w, C.

WPAD

1420 ke, Paducah, Ky., Paducah Broadcasting Co.,
100 w, C.

WPAP

See under WQAO.

WPAW

1210 kc, Pawtucket, R. I., Shartenberg & Robin.
son, 100 w, E, “The City of Diversified Indus-
tries.”

www.americanradiohistorv.com

WPCC

$60 ke, Chicago, Ill., North Shore Congregational
Church. 500 w, C

WPCH

810 kc. New York, N. Y., Eastern Broadcasters,
Inc., 500 w, E

WPEN

1500 ke, Philadelphia, Pa.. Wm. Penn Broadcast-
ing Co., 100 w, E, *“First Wireless School in
America.”

WPG

1100 ke, Atlantic City, N. J.,
Corp., 5000 w, E

WPOE

1370 kc. Patchogue, N. Y., Nassau Broadcasting
Corp., 100 w, E.

WPOR

See under WTAR.

WPSC

1230 ke, State College, P'a., Pennsylvania State
}‘Qlleg’e, 500 w, day, E, “The Voice of the Nittany
Jon.

WPG Broadcasting

WPTF

680 ke, Raleigh, N. C., Durham Life Insurance
Co., 1,000 w, E.

WQAM

560 kc, Miami, Fla., Miami Broadcasting Co.,
100 w, E

WQAN

880 kec. Scranton, Pa., Scranton Times, 250 w, E.

WQAO

1010 ke. New York, N. Y., Calvary Baptist
Church, 250 w, E.

WQBC

1360 ke, Vickshurg, Miss.,, Delta Broadcasting Co.,

WQDM

1370 ke, St. Albans, Vt,, A. J. St. Antoine, 5 w, E.

wQDV

1500 kc, Tupelo, Miss.,, Blair & Anderson, 100
w, C.

wWQDX

1210 ke, Thomasville, Ga., Stevens L.uke, 50 w.

WRAF

1200 kc, La Porte, Ind., Chas. Middleton, 100 w.

WRAK

1370 ke, Williamsport, Pa., C. R. Cummins, 50
w, E.

WRAW

1310 ke, Reading. Pa., Avenue Radio & Electric
Shop, 50 w, E, “The Schuylkill Valley Echo.”

WRAX

1020 ke, Philadelphia, Pa., Berachah Church, Inc.,
250 w, E

WRBI

1310 ke,  Tifton, Ga., Kent’s Furniture & Music
Store, 20 w, E
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WRBJ

1370 ke, Hattiesburg, Miss.,, Woodruff Furniture
Co., 10 w, C.

WRBL

1200 ke, Columbus, Ga., David Parmer, 50 w, E.

WRBQ

1210 ke, Greenville, Miss., J. Pat Scully, 100 w, C.

WRBT

1370 ke, Wilmington, N. C., Wilmington Radio
Association, 100 w, E

WRBU

1210 ke. Gastonia, N. C., A. J. Kitby Music Co.,
100 w, E

WRBX

1410 ke, Roanoke, Va.,, Richmond Development
Corp., 250 w, E

WRC

950 kc, Washington, D. C., Radio Corporation of
America, 500 w, E, “The Voice of the Capital.”

WRDO

1370 ke, Augusta, Me., Albert S. Woodman, 100
w, E.

WRDW

1500 ke, Augusta, Ga., Davenport’s Musicove, Inc.,
100 w, E

WREC

600 ke, Memphis, Tenn., WREC, Inc,, 500 w.

WREN

1220 ke, Lawrence, Kan., Jenny Wren Co., 1000

w,

WRHM

1250 kc, Minneapolis, Minn.. Minnesota Broad-
casting Corp., 1000 w, C, “Welcome Rosedale
Hospital, Minneapolis.”

WRJN

1370 ke, Racine, Wis., Racine Broadcasting Corp.,
100 w, C

WRNY

1010 ke, New York, N. Y., Aviation Radio Sta-
tion, 250 w, E

WRR

1280 kc, Dallas. Texas, City of Dallas, 500 w, C.

WRUF

830 ke, Gainesville, Fla., University of Florida,
5000 w, E

WRVA

1110 ke, Richmond, Va., Larus Bros. & Co., Inc.,
5000 w, E, “Carry Me Back to Old Virginny.”

WSAI

1330 ke, Cincinnati, Ohio, Crosley Radio Corp.,
500 w; E, “The Gateway to Dixie.”

WSAJ

1310 ke, Grove City, Pa., Grove City College, 100
w, E.

WSAN

1440 kc, Allentown, Pa., Allentown C.a.ll Pub. Co.,
2.50’:»'. E, “We Serve Allentown Nationality.”
1ty.

WSAR

1450 kc, Fall River, Mass.. Doughty & Welch
Electrical Co., Inc., 250 w, E.

WSAZ

580 ke, Huntington, W. Va., WSAZ, Inc., 250 w,E.

WSB

740 kc, Atlanta, Ga., Atlanta Journal Co., 5000
w, E, “The Voice of the South.”

WSBC

1210 ke, Chicago, Ill., World Battery Co., 100

w,

WSBT

1230 ke, South Bend, Ind., South Bend Tribune.

500 w, C

WSDA

See under WSGH.

WSFA

1410 ke, Montgomery, Ala., Montgomerv Brdcstg.
Co., 500 w, C

WSGH

1400 ke. Brooklyn, N. Y., Paramount Broadcast-
ing Corp., 500 w.

WSIX

1210 ke, Springfield, Tenn., 638 Tire & Vulcaniz.
ing Co., 100 w, C.

WSJS

1310 ke, Winston.Salem, N. C., The Journal Co.,
100 w, E

WSM

650 kc, Nashville, Tenn., National Life & Accident
Ins. Co.. 5000 w, C, “We Shield Millions.”

WSMB

1320 ke, New Orleans, La., Saenger Theaters, Inc.,
& Maison Blanche Co., 500 w, C, ‘“America’s Most
Interesting City.”

WSMK

1380 ke, Dayton, Ohio, Stanley M. Krohn, Jr., 200
w, C. “The lHlome of Aviation.’

WSPA

1420 ke, Spartanburg, S. C., 100 w, E, *“The Voice
of South Caroline.”

WSPD

1340 kc, Toledo, Ohio, Toledo Broadcasting Co.,
500 w, E.

WSSH

1410 ke, Boston, Mass., Tremont Temple Baptist
Church, 500 w, E, ‘“‘Stranger’s Sunday Home.”

WSUI

880 ke, Iowa City, Iowa, State Univ. of Iowa,
500 w, C, “The Old Gold Studio.”

WSUN

See under WFLA.

WSVS

1370 ke, Buffalo, N. Y., Seneca Vocational High
School, 50 w, E, “Watch Seneca Vocational School.”

WSYR

S70£zc, Syracuse, N. Y., Clive B. Meredith, 250
w, E.
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WTAD

1440 ke, Quincy, T, Illinois Stock Medicine
Broadcasting Corp.. 500 w.

WTAG

580 ke. Worcester. Mass.,, Worcester Telegram
Pub. Co., Inc., 250 w, E. “The Voice From the
Heart of the Commonwealth.”

WTAM

1070 ke. Cleveland, Ohio, WTANM, Inc.. 50,000 w,
E, “The Voice FFrom the Storage Battery.”

WTAQ

1330 k¢, Eau Claire, Wis., Gillette Rubber Co.,
1000 w, C

WTAR

780 ke, Norfolk, Va., WTAR Radio Corp., 500

w. E.

WTAW

1120 ke, College Station, Texas, Agri. & Mech.
College of Texas. 500 w, C.

WTAX

S1210 ke, Streator, Ill., Williams Hardware Co.,
0 w.

WTBO

1420 ke, Cumberland, Md., Associated Brdestg.
Corp., 100 w, E

WTFI

1450 ke, Toccoa, Ga., Toccoa Falls Institute, 500
w,

WTIC

1060 kc, Hartford, Conn., Travelers RBroadcasting
Service Corp.. 50,000 w, E, “The lnsurance City.”

WTMJ

620(§<c, Milwaukee, Wis., Milwaukee Journal, 1000
w,

WTNT

1470 ke, Nashville, Tenn., Tenn. Pub. Co., 5000

w,

WTOC

1260 kc, Savannah, Ga., Savannah Broadcasting
Corp., 500 w, E

WWAE

1200 kc, Hammond, Ind., Hammond - Calumet
Broadcasting Corp., 100 w.

wWwl

920 kc, Detroit, Mich., Evening News Assn., 1000

W,

WWL

850Ckc. New Orleans, La., Loyola University, 5000
w, C. .

WWNC

§70 kc, Asheville, N. C., Citizens Broadcasting
Co., 1000 w, E

WWRL

1500 ke, Woodside, N. Y., Long Island Broadcast-
ing Corp., 100 W.

WWVA

1160 ke, Wheeling, W. Va., West Virginia Broad-
casting Corp., 5000 w, E

T T T i
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Consolidated Broadcast List

Call Town

KBPS—DPortland, Ore.
KBTM-—Paragounld, Ark.
KORC-—Fnid. Okla.
KCRJ—Jerome, Ariz.

KDR- —Santa Itnrhuru Calif.
KDFN—Casper, \V ro.
KDKA—Pittsburgh, Pa.
KDLR—Devils Lake, N. I,
KDYL—Sait Lake City, Utah

KECA—Los Angeles, Calif.
‘—Rurbank, Calif.
—Tortland. Ore.
B-—ILincoln, Neb
l\l“llll—(.reat Falls, Mont.
K EFRK—Sacramento, Calif.
I\'I-'ltl‘—-l'l\'cr('ll. Wash.
KEFDM—Tleaumont, Tex.
KIFDhY—Trookings, 8. D.

KFll—Denver, Coln,
KIFEQ—St. Joseph, Mo.
KIGQ- -lhmlw awn

K I'Hl-—Wichita. Kans.
KI'HIA—Gunnison, Colo.
KIF1—Los Angeles, Calif.
KITTO—Spokane, Wash.

K FIU—Juneau, Alaska
KIMZ—Fond du Lac. \Wis,
K EFIR-—Marshalitown, Towa.
K FFIF—Okiahoma City. Okla.
KEFJI—Astoria. Ore.

K¥IM— Grand lorks. N. D,
K1 R-——DPortland, Ore.
1KY —1Fort Daodge, la.
KINZ-—Fort Worth, Tex.
KFKA—CGrecley, Colo.

K FKB—Milford, Kans.
KIKU'—ILawrence, Kans.

K FKX—Chieago, 111
KILY Iturkfnrd. n.
KFLLX-—Galveston, Tex.
KIMX —Northfleld, Minn.
K1'N] Shenandonh, Ia.

KFOR-—Lincoln. Neb.
KIFOX—T.ong Besch. Calif.
KFIrlL—Dublin, Tex.
KM Greenvilte, Tex.
KFI'W—Ft. Smith, Ark.
KIFPY— Spokane. Wash,
KIFQD—Anchorage, Alaska
KPOU—Iloly City, Calif.
KIPQW—Seattle, Wash,
KIFRC—S8an Francisco, Calif.
KFRU—Columbia, Mo.
KISD—San Diego, Calif.
KIFSG—Los Augeles, Calif.

KEFU{ —Galveston, Tex.
KEFUM—Colorado 8pgs., Colo.
K1I'T'O—S8t. Louis. Mo.
KIPUP—Denver, Colo.
K¥VDh—Culver City. Calif.
KIFVS—Cape Girardeau. Mo.
KW R—Ilollywood, Calif.
KIEWIF—S8t. Lowis, Mo.
KI'WI—San Franciseo, Calif.
KW M—Rtichmond, Calif.
KI"XID—Nampa, Idaho.

KIPX1"—Denver, Colo.
KIXJ —VFdgewater, Colo.
KIFXM-—S8an Rernardino, Calif.

KIFX1t—Oklahoma City, Okla.
KEXY-——Flagstaff, Ariz.
KFYO—Abilene, Tex.
KFYR—Bismarck. N. D
KGA-——Spokane, Wash.
KGARR—Tucson, Arlz.

K- -San Diego. Calif.
KGR —Ketehikan, Alaska.
KGRBXN—St, Joseph, Mo.
KGBZ-—York, Nebh.

KRG A—Decorah, la.
KGCI—San Antonlo. Tex.
KGOR—Watertown, 8. D
KGOCU-—Mandan, N. D
KGOX—Walf Paint. Mont.
KGDA—Mitchell, 8. D.

KGDE-— Fergans Falls. Mlon.
KGDM—Stockton, Calif,
KGDY —Oldham, 8. D
KGEI- —Tos Angeles, Calif.

KGEK—Yuma, Colo.

KGER—Tong Beach, Calif.
KGEW—Iort Morgan, Colo.
RGEZ—Kalispell, Mont.

KGPF—-Alva, Okla.
KGEPG-—Oklnhoma City, Okla.
KGPI—Corpus Christl, Tex.
("Fl—-lms Angeles. Calif.
K(‘.l"K——Moorhcnd. Minn.
KGFIL—Ratou, N, M.
KGI'W-—Ravenna, Neb.
KGI'X—1erre, 8. D,
KGGC—San Franelsco, Cal.
KGGEP—DPicher, OKla.
KOGGM— Alhnqm-mue N. M.
KGIHI—DPueblo, Cole.
KGHI—1Little Rock, Ark.
KGN —Rillings, Mont.
KGIIX—Richmond, Tex.
KGIQ—Twin FFalls. Tdaho
KGIR—RButte. Mont.
KGIW—Trinidad. Colo.
KGIX—l.as Vegas. Nev.
KGI1Z—Grant City, Mo.
KGJIF—Little Rock. Ark,
KGK B—DRBrownwood, Tex.
KGKI—S8an Angelo, Tex.
KGKO-—Wichita Falls, Tex.
KGKX—S8andpoint, Idaho
KGKY-—Scottshinff, Nebr.,
KGMR—Honolulu, Hawalii.
KGMDP—E1k City, Okla.
K NF-—North Platte, Nebr.
KGNO-—Dodge City, Kans.
KGO—San Francisco, Calif.
KGRS—Amarillo. Tex.
KGU—Honolutu, T. H.
RGW—Portland, Ore.
KGY—Iacecy, Wash.

Call Town

KIHJ—I.08 Angeles, Calif.
KHQ-—Spokane, Wash,
KICK—1Rted Ouk. fu.
KID—Idaho Falls, Idaho
KIDO-—RBoize, Idnho
KIT—Yakima, Wash.
KJBS—San Francisco, Calff.
KJR— Seattle. Wash
KLCN—RIytheville. Ark.
IN1.0—Ogden, Utah
KLPPM—Minot, N. D,
KRI.tA—Little Rock, Ark.
KLS—O0Oakland, Calif,
KLX—Oaklund, ¢alif.
KI.Z—Denver, Colo.
IKMA-—Shenandoah. Ta.
KMRBC—Kansas City, Mo.
KMED—Medford., Ore.
KMIC—Inglewood, Calif,
KMLB—>Monroe, La.

M. Teano,  Calif
K M MLI-

(‘lay Center. Neb.
KMO—Taconia, Wash
KMOX~-~8t, Louis. Mo
KK NI’C—Reverly Hills, Calif.
KMTIt—Los Angeles, Calif.
KNX—Tlollywood. Calif.
KOA—Denver. Colo,
KOAC—Corvallis, Ore.
KOB —State College. N. M.
KOCW—Chickasha. Okla.
KOll—Reno. Nev.
KOIL—Counecil Biuffs, Ia.
KOIN—Tortland, Ore
KOL-—Seattle, Wash.
KOMO- Seattle. Wagh,
KONO—S8an Antonfo, Tex.
KOOS - Marshfield, Ore
KORE—Engene, Ore
KOY—D"hoenix. Ariz.
KIPP('B—Seattle, Wash.

K1 M—TI'rescott, Ariz.
KI'O—S8an Francisco, Callf.
KI'OF-—Denver, Colo.
KPIC—TDasadena, Calif.
KI'Q—Wenatchee, Wash,
KIPRC—Houston, Tex,
WKESN - Iasadenn. Calif
KI'WF—Los Angeles, Callf.
KOV —Tittshurgh, I'a.
KQW—San Jose, Calif.

KREI—Derkeley, Calif.
KREG—Santa Ana. Callf,

KRGV—Ilarlingen, Tex.
KRLD-—Dallas, Tex.
KRMI»——Shreveport, Ta

KROW—Qakland, Calif.
KRSC—=Seattle, Wash.

KSAC—Mauhattan, Kans.
KSCI—Sfoux City, la.
IKS1-—S8t, Louwis, Mo.
KSEI—TI*ocatello, Idaho
KS8I~—~—8alt Lake City, Utah
KSMR—Santa Maria, Callf.
KSO—Clarinda, Ta.
KSOO—Sjoux IFalls, 8. D.
KSTP—S8t. I'aul. Minu.

KTAB—San Francisco, Calif.
KTAP—San Antonio, Tex.
KTAR—I"hoenix, Ariz.
KTAT-—Ft. Worth, Tex,
KTBI—Las Angeles. Calif.
KTAB—San Francisco, Callf.
K'ThS-—S8hreveport, La.
KTI.C—Houston, Tex.
KTIHS—ot Springs, Ark.
KTM—Los Angeles, Calif.
K'TNT—Muscatine, Ia.
KTRII—Houston, Tex.
KTSA—San Antonio, Tex,
K'TS1.—Shreveport, La.
KTSM—El Paso, Tex.
KTTUE-—Nonston. Tex.
KTW-—Seattle, Wasgh.
K1'J—TLongview. Wash,
KUOA — Favetteville, Ark.
KUSD - Vermillion, 8. D
KUT—Austin, Tex.

KVI—"Tncoma, Wash.
KVI.—Scattle. Wash,

KVOA—Tneson, Ariz.
KVOO—Tnlsa. Okla
KVOS-—Rellinghnm, Wash.

KWCR—Cedar Rapids, Ia.
KWEA—Shreveport, La.
KW (G—Stockton, Cal.
KWJII—-1ortland. Ore,
KWK-—-St. T.onis. Mo,
KWEK(C—Kansas City, Mo,
K WKH-—-Shreveport, La.
KWIL.OC—Decorah, Ia.
KWRC—Dnllman. Wash.
KWWaG—NRrownsville, Tex,
KXA—Seattle, Wash,
KXI—Tortland. Ore.
KXO0—E1 Centro. Calif.
-Aberdeen, Wash.
KYA-—San Francisco. Calif.
KYW—Clieago, 1L
KZM-—Tayward, Calif.

WAAF—Chicago, TIN.
WAAM-—Newark, N. J.
WAAT—Jersey City, N, J.
WAAW—Omaha. Neb.
WARC—New York City. N. Y,
WADRTI—Nangor, Me.

WARD- - Rochester, N. Y.
WABZ— New ()rk-nns Ta.
WACO—Waco. T

WAD(‘—'I‘nllmadge Ohio
WAGM—TRoyal Oak. Mich.
WAIIT—Columbus, Ohio
WALR—Zancsville, Ohio.
WAPT—Rirmingham. Ala.
WASII—Grand Rapids, Mich.

Call Town

WRAA—Lafayette, Ind.
WRBAK-— Harrisburg, P’a.
WRAL-—DBaltimore, Md.
WRADP—Fort Worth, Tex.
WRAX—Wilkes-Barre, DPa.
WRRBC—DBrookiyn, N. Y.
\WRBI—Richmond. Va.
WRRM-—Chicago, 1.
WRBR—Brooklyn, N. Y.
WRBZ—1Ponea City, Okla,
WROM—DBay City, Mich.
WNHON—Chicago, 11
WREN—DBuffalo, N. Y,

W ll I"—Glens Falls, N. Y,
WRIS—Doston, Mass.
\\'llllh——llnckensuck N. J.
WRBNY—New York, N. Y.
WHO(Q—New York, N. Y,
WROW—Terre Ilaute, Ind.
WRRC—RBirmingham, Ala.
WHRRI—\Wilkes-Iiarre. I’a.
WRSKO-
WRT——Charlotte, N. C,
WRTM—Danville, Va.
WRZ—Springtield, Mass.
WRZA—DRoston, Mass.

WCAC—Storrs, Conn.
WCAD—Canton, N. Y,
WOCAF~—Pittshurgh, Pa.
WCAH—Columbus, Ohio
WCAJ—Lincoln. Neb.
WCAL—Northfield, Minn.
WCAM—Camden, N. J,
WOAO—DRaltimore, Md.

WCAP— Ashury Park, N, J.
WOCAT—Rapid City, 8. D,
WCAU-—TDhiladelphia. Pa.

WCAX—Burilington, Vt.
WCAZ—Carthage, 1L
WCORBA— {\lh'ntnwll. Pa.

WOeRD—Zion, I

WOERM— Baltimore, Md.
WORBS—Springfield, TN
WeCO—Minneapolis, Minn.
WeDHA—New York, N, Y.
wers Chieago, Til.

WC(}U—Brooklyn. N. Y.
WOCKY—Covington, Ky.
WOLIB—T.ong Beach, N. Y.
WCILO-—Janesville, Wis.
WOLS-—Joliet, 1.
WOEMA—Culver, Ind.
WCOA—DPensacoln, Fla.
WCOC—DMeridlan, Miss.
WCOD—Harrisburg, Pa.
WCOIl—Yonkers, N, Y.
WORW—Chicago, 1.
WCSC—Charleston, 8. O.
WOeSIH-—TI'ortland. Me.
WCSO—Springfleld, Ohlo
WDAK~—Tampa, Fla.
WDAF—Kansas City. Mo,
WDAG—Amarillo, Tex.
WDAH—E] I"aso. Tex.
WDAY—Iargo, N. D,
WDRJ—TRoanoke, Va.
WnRo—Orlando, Fla,
WDHEL—Wilmington, Del.
WHGY—Minneapolis, Minn.
WDHOD—Chattanooga, Tenn,
WDRC_—New Ilaven. Conn.
WDSI'—New Orleans. La.
WDWF—Providence, R. I,
WDZ—Tuscola, Il

WEAF-—New York. N. Y.
WEAT—TIthaea, N. Y.
WEAN—TDIrovidence. R. 1.
WEAO—Columbus, Ohio
WERC——Superior, Wis.
WERQ—Ilarrishurg, 11,
WERBR—RBuffalo, N. Y
WEDC—Chicago. I
WEDII—FErie. Pa.
WEEI-—Raston. Mass.
WEHC—Emory., Va.
WEIS—Evanston, T
WELK—Philadelphia. Pa,
WELI~—Battle Creek, Mich.

WEMC—Rerrien Springs. Mich.

WENR—Chieago, TI.
WEPS—Worcester, Mass.
WEVD-—New York. N. Y
WEW- —St. Touis. Mo.
WIAA—Dallas. Tex.
WEFAN—TPhiladelphia. Pa.
WI'RC—Knoxville, Tenn,
WFRE—Cincinnati. Ohlo
WIRG—Altoona, Pa.
W FRJ—Collegeville, Minn.
WFRI~—Syracuse, N. Y.
WIRM—Indianapolis. Ind.
WEFRI—Raltimore, Md.

; . Mich.

Ga.
WFDW—-TalIadega Ala.
WEFI—DPhiladeiphia, Pa.

Y Fl\\-- -Tlopkinaville, Ky.
WF.J(C-——Akron, Ohio
WFKD—Philadeiphla. Pa.
WFILA—Clearwater, Fla.
WGAIL~—Lancaster, Pa,
WGHBB—Freeport. N. Y.
WGRC—Memphis, Tenn.
WG REF—Evanaville, Ind.
WGRI—Scranton, Pa,
WGBS—New York. N. Y,
WGCM—_Gulfport, Misa.
WGCP—Newark, J.
WG ES—Chicago, I
WGII—Newport News, Va,
WGIL—Fort Wayne, Ind.
WEGMS-—Minneapolis. Minn.
WG N—Chicago, N1
WGR—Ruffalo. N. Y.
WGST—Atlanta, Ga.

WG Y—Schenectady. N. Y,
WIIA—Madison. Wis.
WIHAD—Milwaukee, Wis.
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Call Town

WITAM—DRochester, N. Y.
WHADP—New York, N. Y,
WIIAS—[ouisville, Ky.
WHAT—-PhIladelphia Pa.
WHAZ-—Troy, N.
WIIR--Kansas Uty. Mo.
WHBC—Canton, Obio
WIHRBD—Mt, ()rab Obhio
WHRF—Itock Island, Il
WHBL—Shehoygan, Wis,
\\'Illt()—.\lonmhiu Tenn.
WIRU—Anderson, Ind.
WIHBY—Green lla{ Wls
WIIDEF-—Cahunet, Mich
WIIDH—Boston, Mass.
WIIDI—-Minneapolis, Minn.
WHDI—Tupper Lake. N, Y.
WIEC—Roehester, N. Y,
WIHFFC—Cieero, I,
WHIS—DBiuefleld. W. Va.
WIIK-——Cleveland, Ohio
WIHIN—New York, N. Y
WHO- Des Moines. Iown
WHOM—Jersey City, N. J.
WIIP—Tarrisburg, a.

WIAS—Ottumwa, Ia.
WIRBA—Madison, Wis,
WIRG—Elkins Pnrk Pa.
WIBM—.Jackson, Mich,
WIBO—Chicago, 111,
WIRI—Steubenville, Ohlo
WIBS—Elzabeth, J.
WIBU—Poynette, Wis.
WIRBW—Topeka, Kans.
WIBX-— Utica, N. Y.
WICC—DBridgeport, Conn.
WIL—S8t, Lonis, Mo,
WILL—Urhana, 1.
WILM—Wilmington, Del.
WIOD—DMiami Reach. Fia,
WIDP—Dhiladelphia, Pa.
WIS—Columbia, S, C,
WISI—Beloit, Wis.
WISN—Milwaukee, Wis.
WIAC—Johnstown, I’a.
WIAG—Norfolk, Neb.

WIAK—Marion, Ind.
WJIAR—TI'rovidence, R. 1.
WIAS-——Pittshurgh, I’a.

WJAX—.Jacksonville, Fla.
WJIAY—Cleveland. Ohlo
WIAZ—hicago, Tl
WIRC—TaSalle, TN,
W.IBI—Mted Bank, N. J.
WJIRK—Ypsilanti, Mich.
WIRBL—Deecatur, 1.
W.JIRO_—New Orleans, La.
W.IBT-—Chicago, 111,
WIRBU-— Lewishurg, Pa.
WIBW—New Orleans, La.
WIBY —Gadsden. Ala.
WJIDX-—Jackson. Miss,
WJJID—Chicago, Il
WIKS—Gary, Ind.
WJIRk—Detroit, Mich.
WJISV—Alexandria, Va.
W.JIW—Mansfield, Ohio
WJZ—New York, N. Y.

WERKAQ—S8an Juan, P. R,
WKAR--E. Lansing. Mich,
WKAV—TI.aconia, N. H
WKIBB—Jolet, M.
WKRBC—Rinningham, Ala.
WEKREF—Indianapolis, Ind.
WK RBH—ILa (rosse. Wis.
WK RBI—Chicago. IN.

W l\R‘l—Ymmgstnwu. Ohio
WKRBO—Jersey City. N. J.
WKRP—Rattle Creek. Mlich.,
WKRQ-—New York. Y.
WKBS—Galeshurg, 1L
WEKBV—Brookville, Ind.
WHKBW—Buffalo. N. Y.
WKRZ—ILudington, Mich.
WKJO—Lancaster, Pa.
WEKRC—Cincinuati, Ohlo
WKY—O0Oklahoma City. Okla.
WLAC—Nasbhville, Tenn.
WLAP—ILonisville, Ky.
WLB—Minneapolis, Minn.
WILRC—>Muncie. Ind.
WLRIF—Kansas City, Kans.
WLRG—I'etersburg. Va.
WILBI—Stevens Point, Wis.
WIL.BW—0il City, Pa.

WILRBX—Long Island City, N. Y,

WI.BZ—Bangor, Me.
WI.('I—Ithaca. N. Y.
WLEX—TI.exington, Mass.
WLEY—Ilexington, Mass.
WLIRB—Chicago, Il
WLIT-—Ihiladelphia. Pa.,
WLOE—Roston, Mass,
WLS—Chicago, HI.
WI.SI—I'rovidence, R. I.
WLTI—Brooklyn, N. Y.
WLVA—Lynchburg, Va.
WLW—Cincinnati, Ohlo
WI,WI,—New York.
WMAQC—Cazenovia, N Y
WMAF—S. Dartmouth, Mass.
WMAK—Ruffalo. N. Y.
WMAL-—Washington. D. C.
WMAN—~Columhus, Ohlo
WMAQ—Chicago, N
WMAY-—St. Louis. Mo.
WMAZ—Macon, Ga.
WMRA—Newport, R. L
WMBC—Detroit, Mich.
WMRBD—Peoria Ileights, Il
WMBF-—Miami Beach, Fla.
WMBG—Ilichmond, Va
WMRIHH-—Japlin, Mo.
WMRBI—Chicago. 1.
WMBJ—Wilkinsburg, Pn.
WMBO-—Auburn, N,
WMBQ—Rrooklyn, N. Y
WMBR—Tampa. Fla.

Call Town

WMC—>Memphis, Tenn.
WM(CA—New York, N. Y,
WMMN—Fairmont. W, Va.
WMP'C—Lapeer, Mich,
WMRJI—Jamalca, N. Y,
WMSG—New York, N, Y.
WM T—\Waterloo, Ia.

WNAC-—Boston, Mass.
WNAD—Norman, Okla.
WNAT—Philadelphia, Pa.
WNAX—Yankton, 8. D,
WNBF—Binghamton, N, Y,
WXNRBIH—New Bedford, Mass.
WANRBI—Knoxville, Tenn.
WNBO-—Silver llaven, Pa.
WNBR-—Memphis, Tenn.
WNBW-—Carbondale. I’a.
WNBX—Springfleld. \t
WNRBZ—Saranac Take. N, Y,
WNJ—Newark, N. J.
WNOX—Knoxville, Tenn.
WVNC—Greenshoro N. 0.
WNYC—New York, N, Y.

WOAT—San Antnnln ’l‘ex.
WOAN—Memphis, Tenn.
WOAX—Trenton, N. |J.
WORP—T{'nion City, Tenn.
WORU—Charleston, W, Va.
WOC—Davenport, Ia.
Wﬂ(‘lr—.lnmostown N. Y,
WODA—DPaterson, N J
WODX—>Mobile. 'Ala.
Voo 8 1%
'OKO-—TIoughkeepsie, N. Y.
W ()lr—\\nshlngton. D,
WOMT—Manitowoe, Wis,
WOOH— -Grand Rapids, Mich.
WOI'[—Bristol, Tenn.
WOQ-——IKansas City, Mo.
WON-—Newark, J.
WOR(—Worcester, Mass,
WORD—Chicago, I,
WOS—Jefferson City, Mo,
WOV—New York, N, Y.
WOW— ()umlm Neb,
WOWO—1't. Wayne, Ind,

\\'PAI)——Pnducnh. Ky.
WPAP—New York. N. Y.
WIAW—DPawtucket, R, 1,
WPCC—Chicago, 1.
WPCH-—New York, N. Y,
WPE N—Phlladelphla Pa.
WPG—Atlantic City, N. J.
\\'l'()|~—l'ntohngue N. Y.
WPOR—Norfolk, Va
WISC—State (‘ollege Pa.
WDPTF—Raleigh, N. C.
WOAM—DMiami. Fla.
WQAN—Seranton, Iy,
WOAO—New ank N. Y.
WQBC—Vickshurg, Miss.
WQDM—St. Albans. Vt.
WQDV—Tupelo, Miss.
WQDX-——Thomasville, Ga.
WRAF—T.a PPorte. Ind.
WRAK——Williamsport Pa.
WRAW-—Reading, 1a.
WRAX—Philadelphia, Pa.
WHRBI—Titton, Ga.
Wl(l"—-—llnttleshnra Miss,
WRBIL~—Columbns, Ga.
WRBQ—CGreenville, Miss.
\\'I(Il'!‘—‘\\'llmhmtml N. O,
WRRBU'—Gastonia, N. C.
WRBX—Roanoke, Va.
WRC—Washington, D. C.
WRDO-—Augusta, Me.
WRDW—Augusta, Ga.
WREC—Memphis, Tenn.
WREN—TLawrence, Kans.
WRIIM—DMinnenpolis, Mnn,
WRIN—Itacine, Wis.
WIKNY—New York, N. Y.
WRRR—Dallas, Tex.
WRITI—Gainesville, Fla,
WRVA—TRichmond, Va.
t\'\\l —Cincinnati. Ohio

W .\R-——-l'all River. Mass,
WS8AZ—TIluntington, W. Va.
WSB—Atlanta. Ga.
WSRBC—Chicago, N1,
WSHBT—South HRend, Ind.
WSDA—DBrooklyn, N. Y.
WSFA—Montgomery, Ala.
WSGH—DBrooklyn, N. Y.
WSIX—S8pringfield, Tenn,
WS,J8-—Winston-Saltem, N,
WSM—Nashville, Tenn.
WSNMIi—New Orieans, La.
WSRMK-—Dayton, Ohin
WSPA—Spartanburg, 8. C.
WSI'ID—Toledo. Ohio
WSSII—Roston, Mass.
WSI'T—Iowa City, Ia.
WSUN-—Clearwater. Fla.
WSVS8—DBuffalo, N. Y,
WSYR—Syracuse, N, Y.
WTAD—Quincy, 1L
WTAG—Worcester, Mass,
WTAM—Cleveland, Ohio
WTAQ—Ean Claire, Wis.
WTAR—Norfolk, Va.
WTAW-—College Station, Tex.
WTAX—Streator. Il
WTRO—C umberlnnd, Md.
WTFI—Toccoa, Ga.
WTIC—Hartford. Conn.
WTMJI—Milwaukee, Wis,
WTNT-—Nasghville, Tenn.
w avannah, Ga.
WWAK—Ilammond. Ind.
WWJ—Detroit, Mich.
WWIL-—New Orleans. La.
WWNC—Asheville. N, C.
WWRI,—\nodside, N. Y.
WWVA—\Wheeling, W, Va.
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U. S. Broadcasting Stations by Frequencies

550 Kilocycles, 545.1 Meters:
KOAC, WGR, WKRC, KFUO, KSD), KFDY,
KFYR.

560 Kilocycles, 535.4 Meters.

WLIT, WFI, KFDM, WNOX KTAB, KLZ,
WIBO, WPCC, WQAM, WIS].

570 Kilocycles, 526.0 Meters:

YNC, WMCA, WSYR, WMAC, WKBN,
vV\&,’WNC, KGKO, WNAX, KXA, KMTR,

WEAO )
580 Kilocycles, 516.9 Meters—Canadian
Shared:

WTAG, WOBU, WSAZ, KGFX, KSAC, WIBW

590 Kilocycles, 508.2 Meters:
WEEI, WEMC, WCAJ, WOW, KHQ
600 Kilocycles, 499.7 Meters—Canadian

Shared:
WTIC, WCAO, WREC, WOAN, KFSD, WCAC,

WMT, WGBS

610 Kilocycles, 491.5 Meters:

WFAN, WIP, WDAF, KFRC, WJAY

620 Kilocycles, 483.6 Meters:

WLBZ, WTMJ, KGW, WFLA, WSUN, KTAR
630 Kilocycles, 475.9 Meters—Canadian
Shared:

WMAL, WOS, KFRU, WGBF

640 Kilocycles, 468.5 Meters:

WAIU, KFI, WOI

650 Kilocycles, 461.3 Meters:

WSM

660 Kilocycles, 454.3 Meters:

WEAF, WAAW

670 Kilocycles, 447.5 Meters:

WMAQ

680 Kilocycles, 440.9 Meters:

WPTF, KPO, KFEQ

690 Kilocycles, 434.5 Meters—Canadian
Wave:

700 Kilocycles, 428.3 Meters:

WLW

710 Kilocycles, 422.3 Meters:

WOR, KMPC

720 Kilocycles, 416.4 Meters:

\WGN, WLIB

730 Kilocycles, 410.7 Meters—Canadian
Wave:

740 Kilocycles, 405.2 Meters:

WSB, KMM]

750 Kilocycles, 399.8 Meters:

WIJR

760 Kilocycles, 394.5 Meters:

WJzZ, WEW, KVI

770 Kilocycles, 389.4 Meters:

KFAB, WBBM, WJBT

780 Kilocycles, 384.4 Meters—Canadian
Shared:

WTAR, WPOR, KELW, KTM, WMC, WEAN
790 Kilocycles, 379.5 Meters:

WGY, KGO

800 Kilocycles, 374.8 Meters:

WBAP, WFAA

810 Kilocycles, 370.2 Meters:

WPCH, WCCO _

820 Kilocycles, 365.6 Meters:

WHAS

830 Kilocycles, 361.2 Meters:

KOA, WHDH, WRUF

840 Kilocycles, 356.9 Meters—Canadian
Wave:

850 Kilocycles, 352.7 Meters:’

KWKH, wwl

860 Kilocycles, 348.6 Meters:

WBOQ, WABC, KMO, WHB

870 Kilocycles, 344.6 Meters:

WLS, WENR, WBCN

880 Kilocycles, 340.7 Meters—Canadian
Shared:

WOQAN, WGBI, WCOC, KLX, KPOF, KFKA,
WSUI

890 Kilocycles, 336.9 Meters—Canadian
Shared:

WJAR, WMMN, WMAZ, WGST, KGJF, WILL,
KUSD, KFNF, WKAQ
900 Kilocycles, 331.1 Meters:

WKY, WLBL, KHJ, KSEI, KGBU, WJAX,
WBEN I I

910 Kilocycles, 329.5 Meters—Canadian
Wave:

920 Kilocycles, 325.9 Meters:

WWJ, KPRC, WAAF, WBSO, KOMO, KFXF,
KFEL

930 Kilocycles, 322.4 Meters—Canadian
Shared:

WIBG, WDRJ, WBRC, KGBZ. KMA, KFWM,
KFWI, KROW

940 Kilocycles, 319 Meters:

WCSH, WFIW, KOIN, KGU, WHA, WDAY,
WAAT

950 Kilocycles, 315.6 Meters:

WRC, KMBC, KFWB, KGHL

960 Kilocycles, 312.3 Meters—Canadian
Wave: .

970 Kilocycles, 309.1 Meters:
KJR, WCFL

980 Kilocycles, 305.9 Meters:
KDKA

990 Kilocycles, 302.8 Meters:
WBZ, WBZA

1000 Kiiocycles, 299.8 Meters:

WHO, WOC, KFVD

1010 Kilocycles, 296.9 Meters—Canadian
Shared:

WQAO. WPAT.
WNAD, KQW, WIS
1020 Kilocycles, 293.9 Meters:

KYW, KFKX, WRAX

1030 Kilocycles, 291.1 Meters—Canadian
Wave:

1040 Kilocycles, 288.3 Meters:
WKAR, KTHS, KRLD, WMAK

1050 Kilocycles, 285.5 Meters:
KNX, KFKB

1060 Kilocycles, 282.8 Meters:
WBAL, WJAG, KW]JJ, WTIC

1070 Kilocycles, 280.2 Meters:
WTAM, WCAZ, WDZ, KJBS

1080 Kilocycles, 277.6 Meters:
WBT, WCBD, WMBI

1090 Kilocycles, 275.1 Meters:
KMOX

1100 Kilocycles, 272.6 Meters:
WPG, WLWL, KGDM

1110 Kilocycles, 270.1 Meters:

WRVA, K500

1120 Kilocycles, 267.7 Meters—Canadian
Shared:

WTAW, WISN, WHAD, KFSG, KMIC, KRSC,
WDEL, WDBO, KFIO, KTRH

1130 Kilocycles, 265.3 Meters:

WOV, KSL, WJJD

1140 Kilocycles, 263.0 Meters:

WAPI, KVOO

1150 Kilocycles, 260.7 Meters:
WHAM

1160 Kilocycles, 258.5 Meters:
WWVA, WOWO

1170 Kilocycles, 256.3 Meters:
WCAU, KTNT

1180 Kilocycles, 254.1 Meters:
KEX, KOB, wGDY, WHDI

1190 Kilocycles, 252.0 Meters:

WHN, WRNY, KGGF,

WICC, WOAI

1200 Kilocycles, 249.9 Meters: Canadian
Shared:

WABI, WNBX, WORC, WIBX, WHBC

WLAP, WLBG, WNBO. WKJC, WNBW,
WABZ, WIBW, WBBZ, WFBC, WRBL, KGCU,
WJBC, WIBL, WWAE, WRAF, WMT, KFJB.
WCAT. KGDY, KFWF, KGDE, KGFK, WCLO,
WHBY, KXO, KSMR., WIL, KFHA, KVOS,
KGY, WMAY, KGW, KGEK., KGEW, KGHI,
WCAX, WCOD, WFBE, KBTM, WEHC,
WEPS, KFJF, KMLB

1210 Kilocycles, 247.8 Meters—Canadian
Shared:

WJBI, WGBB, WCOH, WOCL, WLCI,
WPAW, WDWF, WLSI, WMAN, WIw,
WBAX, WJBU, WMBG, WSIX, WRBU,
WJBY, WRBQ, WGCM, KWEA, KDLR,
KGCR. KFOR, WHBU, KFVS, WEBQ,
wODX, WCRW, WEDC, WCBS, WTAX,
WHBF, WIBA, WOMT. KPCB, WSBC,

KFDN, KMJ. KFXM. KPPC. KGFJ, WALR,
WBBL, WMR]J, KGMP, KGNO.

1220 Kilocycles, 245.6 Meters:
WCAD, WCAE, WREN, KFKU, WDAE, KWSC
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1230 Kilocycles, 243.8 Meters:

WNAC, WBIS, WPSC, WSBT, WFBM, KFQD,
KYA. KGGM

1240 Kilocycles, 241.8 Meters:

WACO, KTAT

1250 Kilocycles, 239.9 Meters:.

WGCP, WODA, WAAM. WLB, WGMS,
WRHM, KFMX, WCAL, KIDO, KFOX,
WDSU

1260 Kilocycles, 238.0 Meters:

WLBW, KWWG, KRGV, KOIL, KVOA,
WTOC

1270 Kilocycles, 236.1 Meters:

WEAI, WASH, WOOD, KWLC, KGCA, KTW,
KOL, KFUM, WFBR, WJDX

1280 Kilocycles, 234.2 Meters:

WCAM, WCAP, WOAX, WDOD, WRR, KFBB

1290 Kilocycles, 232.4 Meters:
wggg, WIJAS, KTSA, KFUL, KLCN, KDYL,

1300 Kilocycles, 230.6 Meters:

WIBRBR, WHAP, WEVD, WHAZ, KFH,
KGEF, KTBI, KFJR, KTBR, WIOD, WMBF,
woQ

1310 Kilocycles, 228.9 Meters:
WKAV, WEBR, WNBII, WOL, WGIH, WAGM,
WFDF, WHAT, WFKD, WFBG, W RAW,

WGAL, WSAJ, WIBRE, WKBC, WORT,
WXNBJ, KRMD, KFPM, WDAIH, KFPy,
KFXR, WKRBS, WRBI, WCLS, WKBRBH,
KWCR, KFJY, KFGQ. WBOW, WJAK,

WLBC, WIRBU, KFBK, KTSL, KGEZ, KFUP,
KFX], KFBK, KGEZ, KMED., KTSM, KGCX,
WJAC, WSJS, KXRO, KGFW, KFIU, KGBX,
KIT, WMBO, WCSC, KCR]J, KTLC

1320 Kilocycles, 227.1 Meters:

WADC, WSMB, KID, KCIQ, KGIiF, KGMB
1330 Kilocycles, 225.4 Meters:

WDRC, WTAQ, KSCJ, WSAIL, KGB

1340 Kilocycles, 223.7 Meters:

KFPW, WCOA, KFPY, WSPD

1350 Kilocycles, 222.1 Meters:

WBNY, WMSG. WCDA, WKB(Q, KWK

1360 Kilocycles, 220.4 Meters:

&/I%SE' WJKS, WGES, KGIR, KGER, KPSN,

1370 Kilocycles, 218.8 Meters:

WSVS, WCBM, WHBD, WJBK, WIBM,
WRAK, WELK, WIBQ, WRBT, KGIG,
KGCI, KFJZ, KGKL, KFLX, WFBJ, KGDA,
KZM, KRE. WPOE, KFBL, KWKC, WRJN,
KGAR, KOH, KVL, KFJI, KGFL, WIHDF,

KOOS. WGL, KFJM, KCRC, WMRBR, WRIJ,
WLEY, WBGF, WBTM, WFDV, WLVA,
WQDM, WRDO, KONO

1380 Kilocycles, 217.3 Meters:

KQV, KSO, WKBH, WSMK

1390 Kilocycles, 215.7 Meters:

WHK, KLRA, KUOA, KOW, KOY

1400 Kilocycles, 214.2 Meters:

WCGU, WSGH., WSDA., WLTH, WBBC,
WCMA, WKBF, KOCW, WBAA, KLO

1410 Kilocycles, 212.6 Meters:

KGRS, WDAG, KFLV, WHBL, WRBRBCM,
WODX, WSFA, WLEX, WSSH, WMAF,
WBBX

1420 Kilocycles, 211.1 Meters:

WTBO, WKBI, WIBR, WEDH, WMBEC,

KCGFF, WHIS, KTAP, KTUE, KFYO, KICK,
WIAS, KGGC, WLBF, WMBIH, KF1Z, KORE,
WILM, KGIW, KGKX, KFQW, KLPM, KXL,
WHDL, WHFC, WEHS, KFQU, KFXD,
KGIX, WJBO, WELL, WFDW, WPAD,
WSPA, KBPS, KFXY

1430 Kilocycles, 209.7 Meters:

WHP, WCAH, WGBC, WNBR, WBAK, KECA,
KGNF

1440 Kilocycles, 208.2 Meters:

WHEC, WABO, WOKQO, WCIA

WNk.C, WTAD, WMBD, KLS, WSAN

1450 Kilocycles, 206.8 Meters:

WBMS, WNJ, WKBO, WSAR, WFJC, WTFI,
KTBS, WCSO, WHOM

1460 Kilocycles, 205.4 Meters:

WJSV, KSTP

1470 Kilocycles, 204.0 Meters:

KGA, WTNT, WLAC

1480 Kilocycles, 202.6 Meters:

KFJF, WKBW

1490 Kilocycles, 201.6 Meters:

KPWF, WCKY, WJAZ, WORD

1500 Kilocvcles, 199.9 Meters:

WMBA, WLOE, WNBF, WMBQ, WLBX,
WWRL, WKBZ, WMPC. WOPI, \WPEN,
KGKB, WKBV, KPJIM, KDB, KUJ, KGFI,
WMBJ, KREG, WCLB, WQVD, WRDW,
KGIZ, KGKY, KPQ, KUT
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U. S. Broadcasting Stations Listed by States

ALABAMA
Birmingbam, WBRC, WKBO,
wabs

Gadsden, WJIBY
Mobile, WODX
Montgomery, WSFA
Tullndegs, WEDW

ALASKA
Anchorage, ll\l- QD

Junenn, KF
Ketehlkan, KGBU

ARIZONA
Flagstaff, KFXY
Jerome, KCRJ
Phoenix, KTAR, KOY
Prescott, KPJM
Tuscon, KGAR, KVOA

ARKANSAS
Blytheville, KLCN
l-‘a)ettenlle. KUOA
Fort Smith, KEPW
Ilot Springs, KTHS
Little Rock. KLRA.

KGIF
Paragould, KBTM

KGHI,

CALIFORNIA

Berketey, KRE

RBeverley Hills, KMPC

Burkank, KELW

Culver City, KFVD

El Centro, KXO

I resnu,d l\?\l%M

l1laywar

Hollywood, KNX, KFWB

1oly L1t|) ll;][:)U

Inglewood, K 3

Long Beach, KFOX, KGER

Los All‘,llﬂs K¥Fi, KFSG,
KGEF, KGI KIIJ l\l'lll‘
KECA. K.\!'l‘l(, ‘KPWF,

KLS. KLX, KROW

Oakland,
daklanc l\_l'l"’- KI'SN

Paswadena,

Richmond,

Sac r“ll‘"‘."lu A

San Bernardino,

San Diego, KFS8D, GB

San Francisco, KFWI,
KJBS.i KPO. K(;(;C KYA,
KGO. KTAB

San Jose, KQW

Santa Ana, KREG

Santa Barbara, KDB

Santa Maria, KSMR

Stockton, KGDM, KWG

COLORADO

Colorado .Spnngq KFUM

Denver, KFE KFUP, KFXF,
KOA, KPOF KLZ

I'nll,n\nur KIFXJ

Kort Morgan, KGEW

Greeley, KFKA

Gunnison. KFHA

I’ueblo, KGHF

Trinidad, KGIW

Yuma, KGEK

CONNECTICUT
Bridgeport, WICO
flartford, WTIC
New Haven, WDRO
Storrs, C

DELAWARE
Wilmington, WDEL, WILM

DISTRICT OF COLUMBIA
Washington. NAA, WMAL,
WRC, WOL

FLORIDA

Clearwater, WFILLA, WSUN

Gainesville, WRUI'

Jncksuuulle WJA

Miami Beach, \VIOD WMBF,
WQAM

Orlando, WDRO

P’ensacola, WCOA

Tampa, WDAE, WMBR,

GEORQGIA

Atlanta, “GST WSB
Augusta WRD
Columbus, WRBL
Macon, WMAZ
Rome. WFDV
Savannah, WTO!
Thomasville, WQDX
Tifton, WRII
Toccoa. WTFI

HAWAII

Tlonelnln, KGU, KGMB

IDAHO

Boise, KIDO
Idaho Falls, KID
Nampa, KFXD
Pocatello, KSEI
Sandpoint, KGKX
Twin Falls, KGIQ

ILLINOIS

Carthage, WCAZ

Chicago, KYW, WAAPF,
WCFL, WCRW. WEDC.
WENI WGES., WRKBI,
wpee, WOGN. WM. \(!
WMNBI WERBM, WSBC,
WIRCN, WIRO, \\'JAZ

WIBT, "W LIB, \\'LS WORD,
KFKX, WiID
Cicero. WHIC
Decatur, W.BIL
Evanston, WENS
Galeshurg, W I\IN
Harrishurg.
Joliet. WCI.S., WKBB
La Salle, WJIRC
Peoria lieights, \WWMBD
Quincy, WTAD
Itockford, KFLY
Rock Island, WHBF
Springfield, WCBS
Streator, WTAX,
Tuscola, \WDZ
Urbane, WILL
Zion, WCBD

INDIANA

Anderson, WHBU
Connersville, WKBV
Culver, W(CMA

Kvansville, WGHEF

Fort Wayne WGL, WOWO
Gary, WIKS
Hammond, WWAE
Indinnapolis, WFBM, WKBF
Lafayette, WBAA

l.a Porte. WRAFR

Marion, WJAK

Muncie, WLBO

South Bend, WSBT

Terre Haute. WBOW

IOWA

Ames, WOI
Boone, KIFGQ
Cedar Rapids,
Clarinda. K8
Council Bluffs,
Davenport,

becorah, KGCA. KWLO
Des Moines, WIIO,

Ft. Dodge, KFJ1Y

Iowa City, WSUI
Marshalltown, KFJB
Muscatine, KTNT
Ottumwa, WIAS

Red Oak. KICK
Shenandonh, KENF, KMA
Sioux City, KSCJ
Waterloo, WMT

KWCB

KANSAS

Dodge City, KGNO
Kansas City, WLBP
Lawrence, KFKU, WREN
Manhattan, KSA
Milford, B

Topeka, WIRW

Wichita. KFH

KENTUCKY

Covington, WCKY
Hopkinsville, WFIW
Louisville,. WHAS. WLAP
Paducah. WPAD

LOUVISIANA
Cedar Grove. KGGH
Monroe, KMLB

New Orleans, WABZ, WCBE,

JBO, WIRBW, WSMB,
WWIL. WDSU

Shreveport, KTSI.. KWEA,

KRMD, KTBS, KWKH

MAINE

Augusta, WRDO
Bangor, WABI, WLBZ
Portland, WCSH

MARYLAND
Baltimore. _ WCAO,
WBAL, WFBR

Cumberland, WTBO

WCBM,

MASSACHUSETTS

Boston. WBZA, WEEIL, WNAC,
WSSH.  WBIS, WHDH,
WLOE

Fall Lliver, WSAR

Lexington. WLEX. WLEY

New Bedford, WNBH

sSpringfield, WBZ
Wellesley Hills, WBSO
Worcester, WTAG, WORC,

WEPS
MICHIGAN
RBattie Creek, WELL
Berrien Springs, WEMC
Calumet, WHDF
Detroit, WMBC, WWJ, WJR

Fast l,.nnnu" W KA 14

Flint, WFDF

Grand Rapids, WASH, WOOD
Jackson. WIBM

lapeer, WMPC

Ludington, WKBZ

Itoyal Oak, WAGM

Ypsilanti, WJBK

MINNESOTA

Anoka. WCCO
Collegeville, WFBJ

Fergus Falls, KGDE
Minneapolis, WDGY, WHDI,
t lll‘q WRHM, WCCO,
V)
Moorhead, KGFK
Nurthﬂehl,

KI'MX, WCAL
St. Paul, KSTP

MISSISSIPPI
Greenville, WRBQ
ulf] 5 GCM
Hattiesburg, WRBJ
Jackson, WIDX
Meridian, WCOC
Tupelo, WQDV
Vicksburg, WQBOQ

MISSOURI

Cape Girardegu, KFVS

Columbia, KI'RU

Grant City, KGIZ

Jetferson City, WOS

Joplin, WMBH

Kansas City, KWKC, WDAF,
W), WIHRB, KMRC

8t. Joseph, KGBX, KFEQ

St.__ Louis, KFWF, KSD,
KWK. WEW, WIL, KMOX.
KFUO, WMAY

MONTANA
Billings. KGHL
Butte, KGIR
Great Falls, KFBB
Kalispell. KGEZ
Wolf Point, KGCX

NEBRASKA

Clay (cnter K\(\(

Lincoln, KFOR, WOAJ
Norfolk. WJAG

North Platte, KGNF

Omaha. WAAW. WOW
Ravenna, KGFW

Scottsbluff, KGKY

York, KGBZ

NEVADA

Ias Vegas. KGIX
Reno, KOH

NEW HAMPSHIRE
Laconia, WKAV

NEW JERSEY

Asbury Park, WCAP

Atlantic Clty. WPQ

Camden, WCAM

Hackensack, WRBMS

Jersey City, WAAT, WEKBO,
VHOM

Newnrk, WAAM, WGCP,
WNJ, WOR

Paterson, WODA

Red Bank, WJBI

Trenton, WOAX

NEW MEXICO

Albugquerque. KGGM
Raton, KGFL
State College, KOB

REW YORK

Auburn, WMBO

Binghamton, WNBE

Brooklyn, WRBC,
WMBQ. WSGH, WSDA,
WBBR, CGU

Buffalo. WE WGR,
WKRBW, wsvs WBEN,
WMAK

Canton, WCAD

Cazenovia, WMAC

Freeport. WGBB

Glens Falls, WBGPF

Ithaca, WI.CI. WEAI

Jamalca, WMRJ

Jamestown, WOCL

T.ong Reach., WCLB

Long Island Oity, WLBX

WLTH,
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New ank. WRBNY, WHN,
wWJ WKBQ, WMCA
\\'Mb(. WNYC, WPCH,
WRNY, WARC, WOV,
WQAO, WLWL, WBOQ,
WCDA,  WEAF, WEVD
WGRS \\'llAl' WPAP

Patchogue,

Poughkeepsie, WOKO
Rochester, WHAM, WHEQ
Saranac Lake. WNBZ
Schenectady, WGY
Syracuse, \WFBI, WSYR
Tupper Lake, WHDL
Troy, WIHIAZ

Utica, WIBX
Woodhaven, WEVD
Woodside, WWRL
Yonkers, WCOH

NORTH CAROLINA
Asheville, WWNC
Charlotte, WRT
Gastonia. WRBU
Greensboro, WNRO
Raleigh, WPTFE
Wilmington, WRB
Winston-Salem, WSJS

NORTH DAKOTA

Bismarck, KFYR
Devils Lake, KDLR
Fargo, WDAY
Grand Forks, KFJM
Mandan, KGCU
Minot, KLPM

OHIO

Akron, WFJC
Cantun WHRC
Cincinnati, WKRO,
WILAY, \\'l"lll'l
Cleveland, WHK,
WTAM
Columibus, wWaAlU,
WEAO, WMAN
Dayton, W
Mansfield, WJW
Middleton, WS-
Mt. Orab, WIIBD
Springfleld, WCS0
Steubenville, WIBR
Tallmadge, WADC
Toledo, WSPD
Youngstown. WKB N
Zanesville, WALR

WSAI,
WJAY,
WCAH,

OKLAHOMA

Alva, KGFF

Chickasha, KOCW

Elk City, KGMP

Enid, KCRo

l\ormnn WNAD

Oklahoma City, KFJP, KFXR,
KGCB. KGFG, WKY

Picher, l\( GF

Ponca City. WBBZ

Tulsa, KVOO

OREGON

Astoria, KFJI

Corvallis, KOAC

Eugene. KORE

Marshfield, K()Os

Medford. KMED

Portland, KEX, KOIN, KFIR,
KGW, KTBR, KWJJ, KXL,
KBPS

PENNSYLVANIA

Allentown, WCBA, WSAN
Altoona, WFBG

Carbondale. WNBW
Elkins_ Park., WIBG
Erie. WEDH
Frankford, WFKD
Grove City, WSAJ
Harrisburg, W COD,

Johnstown, WJAC
Lancaster, \WWGAL, WKJIC
IL.e Moyne, WHP
Lewisburg, WJRU

WBAK,

0il Citv. WLBW
Philadel hin \V(‘AU WFI1
WiP, LIT, ' WRAX,
WPFN “'FAN WELK,
‘VHAT, WFKD
Pittsburgh, KQV, WCAE,
WJAS, KDKA
Reading, WRAW

Seranton, WGBI. WQAN
Silver Haven, WNB

State College, “PSC
Wilkes-Barre, WBAX, WBRE
Wilkinsburg, WMBJ
Williamsport, WRAK

PORTO RICO
San Juan, WKAQ

RHODE ISLAND

Cranston, WDWPF
Newport. WMBA
Pawtucket. WPAW

Providence, WEAN, WJAR,
WDWF

SOUTH CAROLINA

Charleston, WCSC
Columbia, WIS
Spartanburg, WSPA

SOUTH DAKOTA

Brookings, l\l“[)Y KGOR
Mitchell, KGD

Oldham, KGDY

Pierre, KGFX

Rapld (‘Ity, WCAT
Sioux ¥alls, KSOO
Vermilllon, KUSD
Watertown, KGCR
Yankton, \WNAX

TENNESSEE

Bristol, WOPI

(,hatumoon WwDOD

Knoxville, WFBC, WNBJ,
wxox

Memphis, WGRC, WHDBO,
WMC, WNBR, WOAN,
WREC

Nashville, WLAC, WS,

Springfield, WSIX

Union City, WOBT

TEXAS

Abilene, KFYO
Amarillo KGRS, WDAG
Austin, KOT
Beaumont, hb‘DM
Brownsvnle, KWwWaG
Brownwood, KGKB
College Station, WTAW
D, SRED, SrAa,
allas, WF R
Dublin, KFPI, WR
I;l !t’a“) \KDAH KTSM
or 1143 l\PJZ WERBAP
KTAT e

Galveston, KFL.X, KFUL,

(.rcenville KFPM
Harlingen, KRGV
Houston, KPRC, KTUE,

K’PLC KTRH
San Angelo, KGFI. KGKI,
San_ Antonio, KATP, KTSA,
! I. KONO

Waco. WACO, KGCI

Wichita Falls, KGKO

UTAH

Ogden, KI.O

Salt Lake City, KDYL, KBSL
VERMONT

Burlinmnn WCAX

St. Albans, WQDM
Springfield, WNBX

VIRGINIA

Alexandria, WJIVS
Arlington, NAA
Danville, WBTM

Emory, WEHC
Lynchburg, WLVA
Newport News, WGH
WTAR WPOR

Norfolk,
Petersburg, WLRG
Richmond, WBBI, WMBG,

WRVA
Roanoke, WDBJ, WRBX

WASHINGTON

Aberdeen, KEXRO

Bellingham, KVOS

Everett, KFBL

Lacey, KGY

Longview, KUJ

I'ullman, KWSC

Seattle, KOL, KFQW, KPQ,
KJR, \(O KPCB KRSC

KT\V KVL. KX

Spok;lne. KFIO, KFP! KGA,

Tacoma, KMO. KVI
Wenatchee, KPQ
Yakima, KIT

WEST VIRGINIA
Bluefleld, WHIS

(harleston, WOBU
Fairmont, WMMN
Huntington, WSAZ
Wheeling, WWVA

WISCONSIN

Beloit, WISJ

Fau Claire, WTAQ

Fond Du Lac, KFIZ

Green Bay, WHBY

Janesville, WCLO

La Crosse, WKBIH

Madison, WHA, WIBA

Manitowac, WOMT

Milwaukee, WHAD,
WTMJ

Poynette, me
Racine, WRJIN
Sheboygan, WHBL
Stevens Point, WLBL
Superior, WEBC

WISN,

WYOMING
Casper, KDFN



www.americanradiohistory.com

Citizens Radio Call Book Magazine and Technical Review 33
United States Call Owner Kilocycles Metera
Owner Kilocycles  Meters | WOXAQ Chicago Daily News, Chicago, Il . 6,040 49.67
General KElectric, Schenectady, N. Y. 8,890 84.5 WOXU  Mona Motor 0il Co.. Council Bluffs, Towa...................... 34,0060 495
General Electric, Schenectady, N. Y. 16.340 19.68 WOXF Great Lakes Broadecasting Co., Chicago, Nl... . 8,020 -HH‘:'!
General Electric, Schenectady, N. Y. 9,530 31.48 WOXF  Great Lakes Rroadcasting Co., (:hicngo. m... .. ‘1‘1.-‘“!0 25 40
Avistion Radlo, Coytesville, N. J. 8,040 49.867 | WOXF  Great Lakes Broadcasting Co.. Chicago, Ileeiicinoeen.....e 21.500 13.956
Al pas: e ¥ TS Forelgn
viation Radjo, Coytesville, N. J... 5 i
Aviation Radio, Cog’tesville. N. J... 21,480 13.97 XDO Chapultepec, MEXICO .coeeiiiireriiieniisveieieerennnans OOOrr OO 17,440 17.2
?argchrgme Cor orntign.szw York, N. Y....... SNSSNS— g.ggg 33.%2 GIIS‘S\W (E(hel{)nsh}rd.l Erlmlund 112"}11'}0' “é-‘; ‘0
.. Bamberger, Newark, N, J....................... . . h GRBX ugby. England .o 077 ob
Atlantic Broadcasting Co., Jamalca, N. Y.. . 11,840 25.34 PJZ Curacao, Curacao 11.718.9  25.00
Atlantic Broadcasting Co., Jamaica, N. J. . 15.280 19.68 | TIW Hamilton, Bermuda ............................. . 9.500 31.0
Radio Corporation, New York, N. Y... . 6.100 49.18 PQJy Hilversum, Holland ....cociiemiiiniiiiiiniinnciineiaennireieananon 15,220 19.71
Radio Corporation, New York, N. Y... . 9.570 31.35 PCJY ilversum, llolland 9,590 31.28
Radio Corporation, New York, N. Y... . 11,720 25.8 PHI Huizen, Holland 17.775 1,88
Radio Corporation, New York., N. Y... . 15.130 19.83 0XQ Kopenhavn, Denmark . 9.520 31.51
adio Corporation, New York, N. Y... . 17.780 16.87 | oxXQ Kopenhavn, Denmark ........ooooieeeeeieimmmeicianiiennneaeeeaanes . 8.000 40,24
Radio Corporation, New York, N. Y.. . 21,500 13.95 Lyngby, Denmark ... 9,620 31.51
Radio Corporation, New York. N. Y. . .. ... 8.020 49.83 Koenigswusterhausen, (iermany . 9,560 31.38
Universal Broadcasting Co., Philadelphia, Pa.. 6.080 49.5 Koenigswusterhausen, Germany . 15,200 10.74
Universal Broadcasting Co., Philadelphia, Pa. 9,690 30.1 Koenigswusterhausea, Germany . 21.500 13.95
Pacific-Western Broadcasting Fed.. Westminster, 8,080 49.34 VEK3ME Melbourne. Anstralia 9,510 31.55
Pacific-Western Broadcasting Fed., Westminster, Calif... 15,260 19.67 | VKGWF Perth, AUSLEANA woovnoooo 3000 100
Pacific-Western Broadcasting Fed., Westminster, Calif... 21,500 13.95 I o T 50 1.28
General Electric. Oakland. Calif 12,8560 23.36 VE2ME Sydney, Australia ... 0,590 3120
Crosley Radio Corporation, Cinclnnati, Ohio. ../ . 8.060 495 | UORZ  dlenna, Austria ... S b 404,
Westinghouse, Kast Pittsburgh, Pa.......... 6.140 48.868 Rlennn. ANTEE  acconoceerocrerenennenceno o Lol ..:."..“.;
Westinghouse, East Pittsburgh, Pal /70T 9,570 31.35 e I oo Coeazz 190
Westinghouse, East Pittsburgh, Pa. 18,880 15.89 ORI IR, oo - i HAPE
Westinghouse, East Pittsburgh, Pa.. . 15.210 19.72 | GJRX  Winnipeg, Canads  -.. Lo e
Westinghouse, East Pittsburgh, Pa 17.780 16.87 | ZTD Durban. South Afriea ... Ao B
"esti RV15 Khabarovsk, U, 8. . Ruiiiiiiiiiiiciiiieiiececnene 4,273.5  T70.2
Westinghouse, East Pittsburgh, Pa 21,540 13.93 . 54
General Electric, Denver. Colo....... T 9530 31.48 RV38 Moscow, U. 8. 8. R........ 5.514.7 4
Federation of Labor, Chicago, Il 8,080 49.34 NRH Heredia  .o.oocovverriii e 30.8

VISUAL BROADCASTING STATIONS

Kilocycles Meters Owner Call Kilocyeles Meters
2000-2100 150-143 Westinghouse, s?ringﬁeld. Mass, W2XX 2000-2100 150.143
2000-2100 150-143 Air Station, Lexington, Mass. "3X A 2000-2100 150-143
2100-2200 143-136 General Industries. Somerville, Mags. W3XK 2000-2100 150-143
2750-2850 109-103 General Industries. Somerville, Mass, W3XK 2850-2950 105-102
%338'3?38 %gg-%gg g'Aém. Ir‘l\c.. NYewirk. N. J. W4XE g‘ono-g}m: }’»(HH
- - . C. A, N ork. N. Y. "6 X 2000-210¢ 30-1.4:
2000-2100 150-143 H. E. %mithe.wBeacon.V.\'.YY. “%R{ 2750.2850 109-105
2000-2100 150-143 R. C. A., New York, N. Y. WSXAV 2000-2100 150-143
2000-2100 150-143 Pilot Electric. Brooklyn, N. Y. WRYXAV 2100-2200 143-134
2100-2200 143-136 R. C. A.. New York. N. Y. WERXAYV 2750-2850 109-105
2000-2100 150-143 Freed-Eisemann, New York, N. Y. WINAG 2000-2100 150-143
2850-2950 105-102 Freed-Eisemann. New York, N. Y. WaNAO 2000-2100 150-143
2750-2850 109-105 Jenking, Jersey City, N. J. WOXAP 2750-2850 109.1-105.3
2100-2200 143-136 General Electric, Schenectady, N. Y. IXAZ 2000-2100 150-143
2850-2950 105-102 Radio Pictures, Inc., New York, N, Y. WIXR 2R30-2950 105-102
2100-2200 143-136 Radio DPictures, Inc.. New York, N. Y. WRNY 1010. 2907
Meters Call Call
ARGENTINA PRAG  Porto Alegre ... CFQC
Buenos Aires .. .. 330 PRAF Belem. I’ara 'NRS
Buenos Aires .. 291.2 PRAP Recife ... ......... CIOR
Buenos Aires 210 PRAI Ribeirao Preto... CKsIl
Buenos Aires .. . 344.8 PRAA Rio de Janeiro... CFRO
Buenos Aires .. . 381.5 PRAB  Rio de Janeiro... CleS
Buenos sAires 316.2 RAC  Rio de Janeiro... CICR
Buenos Aires ............o....cooocooeeoo.. 3%0 PRAK Rio de Janeiro... CFRB
Buenos Aijres .. 261.8 PRAS Santos ...... CHNe
Buenos Aires$ ............ccoooceeeireieenne.. 252 PRAE Sao Paulo ... CRNO
Buenos Aires .. . PRAL  Sao Paulo . CRGIWV
Buenos Aires .. PRAO Sao Paulo.... . CIn
Buenos Aires .. PRAR Sao Paulo....ccecooooivoiiimiinns CNRT
Buenos Aires CIs(
Buenos Aires 553.8 _BRITISH COLONIES CRCT,
Buenos Aires . . 275 TIW Hamilton, Rermuda .. CROW
ordova 75 A ctoria Peak, Hong Kong.
C ZBW Victoria Peak, H K CFCA
Cordova 50 Iég garohi e K 333 {:l\!}‘?)
I.a Plata 25 INGAPOTE ... iiiiiiiiiiiiaiirirrieraieas A
CKFC
e oEs G0 BRITISH INDIA 'KMO
fendoza 48 KA
Rosaria .... 70 VOB Bombay ... ..., 357.1 CKWX
Santa Fe 79 VI O i o 370.4 i
olombo ...... e
Adelaid AUSTRALIA 100 VUR Raugoon ... 393 R
elaide ... E S
Adelaide .. .. 313 CJGX
Adelaide . 250 CKCR Brantford . 296.9
Bathhurst 275 CFAC Calgary . 434.5
Brisbane 385 gggz ga}gary . :2:1 CMAO
obart 516 algary 345
Melgoum 484 CcIC Calgary 434.5 CMAl
Melbourne 31 CNRC  Calgary 434.5 CMAD
Melbourne 319 CFCY Charlottetown 312.3 CMAE
Melbourne ’ 9255 HCK  Charlottetown 312.3 CMAT
Newcastle 288 CHWK Chilliwvack .... . 247.8 CMAK
Perth 440 CJK&IC %obal.llt .. . %3%:
Sydney oo 280 & eming o bY
SYANEY cerreerereneneeeneneereetesneaneraniaenianas 353 ¢ Edﬁogtgn o HiE COMK
SYANEY cevoeenrereeeererermmrnernnmeaeaneneenenes 316 '}(I?A Fdmonton - i
Sydney . 316 N T Y XGAl
CNRE Edmonton . 518.9 >
Sydney . 293 00 XOf,
SYANEY « oo 267 CHNS H"‘!{“ 322.4 GEC
Toowoomba 294 gg(\)c gggﬁi‘on ............................ gza::’
AUSTRIA CHCS Hamilton 340.9 NRH
Graz 2 Cg‘(,jg gom}ois F . ggg?
3 amloops 2687.7 .
{:?ﬁ‘,’u“;ﬁk 3 CFMC  Kingston . 267.7 “Q“‘.Tf})
Klagenfurt 3 CFRC  Kingston 287.7 L
LANZ ceverrnemmrmoeomomomeseoeooeesesmseeoeee oo 8 CI0C  Lethbridge D 2877 CMTAZ
Vienna 7 gNéicL fj.?“g” 339.7 gg};{w‘
J I O, soscoonacosmoceacanonconeccanencecaseanns 29.5
. i CM7BY
ADVETS cocereoorenn 250 frags L o o Al CMTFU
EYt G5 coconoormoronorooorooerorronoanarrnorens 280 Sf}gl‘é Montreal T 4107 CMTHS
Bruxells ......cccceerivinnmeeeneniienns 508.5 ¢ Montreal T 4107 CMEeBY
Bruxells 215 c%f‘ucc Montreal 410.7 CMSEV
Bruzells 230 CiRM  Moose Jaw . 2989 CM1PK
Chatelineau 220 N Moncton C 4759 CMI
Dampremy 210 CHME Mo 310:8 CMC
Gand .... 275 34.5 CM2AB
Liege 280 CRRO  Ottawa 1 - 4343 CM2AR
Marchienne-Docherie ........................ 290 CFIL.C Prescott " 2989 CM2AZ
Ottomont 225 Preston  ........ooooovevoreroroone: 247.8 cM2CP
Verviers 215 CEOL  Quebes ..o 340.9 CM211P
BOLIVIA gfégg (’nell;:c ............................................ :3‘328; g%}%-(l)l;{
A uebec 5 5
(N X 3 GHRC  Quebec 340.9 CM20K
BRAZIL caas, RO e CMBUR
s egina o -0 B
Amparo 230 GIBR Regina © 3123 CM2SE
Bahia 350 CNRR  Regi 3123 CM2TW
s CRINA  covescirerocosscssrcsnscssensonsace o .
Curytiba 340 CKCK  Regina © 3123 CM2WX
Franca ... 270 CHCT Red Deer . 356.9 12XA
Juiz de Fora 360 CKLC Red Deer ....ccciviiinicieiciocoenaneennniacnn 356.9 CM2XX
Mogy das Cruzes. 300 C Deer 357.1 CM2BX
Pelotas 826 Saskatoon 329.5 CM2JK

www americanradiohistorv com

Owner
R. F. Gowen, Ossining, N. Y,
R. C. A, Bound Brook, N. J.

Jenking, Washington, D. C.
Jenkins, Washington, . .
\WV. 1. Lee, Winter Park. Fla.

B. 8. McGlashan, Los Angeles, Calif.
W, Jerman, Portland, Ore.
Westinghouse, DP’ittsburgh, I’a.
Westinghouse, Dittsburgh, I’a.
Westinghouse, D'ittshurgh, I’a.

Aero Products, Chicago, 1N

Nelson Bros. (‘o.. Chieago. 1L

Chicago Daily News, Chicago, IlL
University of Towa, lowa City, la.

Great Lakes Rroadcasting Co., Cl:llcago. m.

v

Aviation Radio. Coytesville, N. J.

Saskatoon
Naskatoon ..
Sea lIstand
St lyacinthe .

St Jdohn Ll e . 3369
Summerside : 2RT T
Sydney, N. S 340.9
Toronto .... 312.3
Toronto . 5169
Toronto . 5189
Toronto ...... 1314.8
Toronto 617.2
Toronto ... KT
Toronte 516 9
Toronto 5189
Toronto 356 9
Torontn ]

Vancouver
Vancouver
YVancouver
Vanecouver
Vaneouver
Vancouver
Vietoria
Winnipeg
Winnipeg
Yorktown

AR b ol e

NI LT D e = T

Antofagasta
Asuncion ......
Concepcion
Santiago ....
Santiago ....
Tacna

Temuco .
Valparaiso

Harbin
Mukden ...
Shanghal
Shanghai
Tientsin
Tientsin

Heredia

Cajbarien
Caibarien
Camaguey
Camaguey
Camajuani .. ...
Ctego de Avila. .
Ciego de Avila.............
Ciego de Avila.............
Cienfuegos e
Colon ......

Guanajay

Habana ..
Habana
Habana
Iabana
Habana
Habana
Habana
liabana
Habana
Habana
Habana
Habana
Habana
Habena
Habana
Habana
Habana
Habana
Habana

N IOWINIOIs W
proguey Y TR )
HRARD=DAL D

AR

A Tl caad & e e e Y e wEl L el N e . IR

i R g T
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(‘Slxln'
CMRKW
CMGKW

OKR
OKB

OKP

PFC
PLE
PLB

PLF

SRE

8DB
8KR

TUA

Meters
Jlabana 315
Habana 359
Jlabana 215
HHabana 243
Habana 292
Habana 212
Ilabana . 258
Hershey .............occcemeieeeeeiiii . 226
Marianao ... 274
Murianao . DR
Marlanao ...l . 252
Marianao ... - 294
Marianao . 27N
Marianao  ...ooeiiiiiiieieeee e . 274
Muarie) 275
Nuevitas .. ...ieieeiiinieiee 264
Sagua la Grande. . 200
Sancti Spiritus ... . 280
Santa Clara ... . 210
Santa (lara . 200
Santiago 200
Santiago ... 150
Santiago 250
Tuinueu ... 388
CZECHOSLOVAKIA
Rratislava ... e 279
Brno 50600000 . 342
Kosice ... e ... 203
Movavska- Ostr.na J 263
’raha ... 487
IPrague ... 250
DANZlG
Danzig ...oooiiiiiiiiieeccvernetnees 453
DENMARK
Kalundborg e 1153 8
Kohenhavn ... 281
Soro ... ... 1153.8
DUTCH EAST INDIES
Batavia ..o 220.7
Randoeng F 31.86
Randoeng J 1503
Bandoeng . 310
Malabar ... i 17
Surabaya ... 140
EGYPT
Cair0 L annes 2566
ESTONIA
Tallinn e enen 401
YO0 oo sooaccannamocamapoaacoEReaEERaERAMAEa 285
FlNLAND
llnlsinki 221
Jakobstad
L\lm Suomi ... 1796
Iori R . . 218
Tampere ..o .. 453
Turkn . 244
VHpUr oo 291
FRANCE
Bordeaux-lafayette ... ............ 304.3
Ilcole \upcrwure I . 447
Grenoble . 328.2
Lille 265.5
l.imoges &8 3
Lyon la-Doua I | bt
Marseille ... . .. 315.8
Montpellier . e 286
Petit  Durisien. 326
Radio-Agen 3115
Radio-Beziers 212
Radio Juan-les-I'ing ... . 248
Itadio 1. L....... . 3068.1
Radio Lyon .. ... ... . 285.8
Radio- Mont-de-Marsan 100
Radio-Montpellier ... 250.1
Radio-Nimes ......... 210
Radio Normandie .... 213.5
Radio-Paris ... 1724
Radio-Sud-Quest ................. 237.2
Radio Toulouse . 3R0.7
Eiffel 1444
Radio Vitus . 300
Rennes . e o4
Strasboury 345.2
Toulouse- I’yrenees e 255.3
FRENCH COLONIES
Algiers ..o, 368.7
Constantine . 42.8
Haiphong 320
Radio S. Denis, Reunjon................ 500
Tunis _..........
Aachen .......oiiiiiiirree——————
Augsburg
Berlin T ... .
Rerlin 11 . 234
Bremen . 319
Rreslau 325
Dresden . 319
Flensburg . 218
Frankfurt .. .. 390
Freiburg . .. 569
Gleiwitz . 258
Hamburg . 372
Hanover 560
Kaiserslautern 270
KABREl  eeeniiieii e eree e 246
Kiel ......... . 246
Koln .. 227
Konigsberg .. 276
Konigswusterhausen ..1886
Langenberg .......... .. 478
Leipzig ... .. 269
Magdeburg .. 283
Munchen .. 533
Munster .. . 234
Numberg ....ccoooeemiimiiiiiiiiiincaie 239
Stettin .... 288
Stuttgart ........ 360
ZOESEN .. ..iiiiiiiiieieiiiiiiaii. 1635
GREAT BRITAIN
Aberdeen ...
Belfast .........
Bournemouth
Bradford .
Cardiff e
Daventry
Daventry
Dundee .....
Edinburgh
Glaagow
Leeds-Bradford 200
Liverpool ... 288.5
Tondon ... .. 368
Manchester 377

Meters
Newcastle
I’lymouth .
Shefileld . 5
Stoke-on-Trent .5
Swansea 5 b
HAITI
Port au Prince... reeceeiieeenee 361.2
HOLLAND
Bloemendaal ... 245.9
Hilversum 1071
Hilversum 298
Tuizen 1875
Scheveningen . ... . ... 1071
HONDURAS
TegucigalPa  coovieiiiicicvieiricrceniaes 399.5
HUNGARY
Lakibegy ........ oo 550
ICELAND
Akureyri .
Reykjavik

IRISH FREE STATE
Cork .

[rublin

won

Bolzano
{ienoa
Milan
Nuples
I’alenno
Rome
Torino
Trieste

SR B SO
EN YRR -]

Iairen
Iiroshima
Kanazawa
Keijo .
Kumamoto
Nagoya ...
Osaka
Sapporo
Sendai
Tokyo

Belgrade
Lijubljano
Zagreb ...

Chihuahua
Guadalajara
Jalapa
lerdo ...
Merida .
Mezxico
Mexico City
Mexico City ..
Mezxico City ..
Mexico City .....
Mezxica City ..........
Mexico City
Mexico City

Mexico City

Monterey

Morelia

Oaxaca .

) T T ) IS
Monaco .............

MOROCCO

CasablanCa  ..o.cooooieiiieniiiiiiiiieaaaes
(Casablanca
Rabat .....

Rabat . L 6

NEW ZEALAND
Auckland ....... :2,7 2 2
Auckland 252.1
Auckland ‘5;33.3
Christchurch . 250
Christchurch . . 306.1
Dunedin ‘2)77.8
Dunedin ....... ‘.’.77.8
Dunedin . e . ;.)45.9
Dunedin . S —— 277.8
Dunedin I . 461.5
EKEtahiNa . ocoeeeeoeerrereeensancossmacnaenen 247.9
Gisborne 260.9
Invercargill ... .....coiiiiiiiiiiniinaian 258
Invercargill . 258
Masterton ...... . 254.2
Masterton ....... 254.2
Napier ................ ... 238
New Plymouth ..o..ooooooeeeecee . 2549
Palimerston . 285.7
Wanganui ..o 500
Wanganui 500
Wellington ... 416.7
NORWAY
Alesund 453
Bergen .........cccocceiiiiiiiianeeeaaes 364
}“lredriksst ....... 35?1-(1)
amar f
Notodden .......cocoeeimmiivniemienionncennas 283
Oslo ...... 493
Porsgrund 453
Rjuken 447
TrOMBO ...coovvvnnemmnineennnnn . 458
Trondihen 1072
Trondelag Kringkoster ..........cccceoo... 453.1
PERU
Lima .ot aea e 380
PHILIPPINE ISLANDS

(253 RN 230.8
Manila 260
Manila 270.8
Manila 413
Krakow . 313
Kt i3
attowitz .

Il;odz %%%8
oznan . 3¢
Lwow ...... 885.1
Warsawa 1 214
Warszawa 1411
Wilno 885.1

WwWWwWw.americanradiohistorv.com

Call
PIAA

EA
EAJ1T

SBE

Lisbon

Bucharest
Bucharest
Jassy

Salvador .

"'iiOUMANlA

'SALVADOR

PORTUGAL

Almeria ... eaee

Rarcelona
Barcelona
Barcelona
Rilbao
Cadiz .
Cartagena

L.as Palmas . ...
L.as Palmas

Malaga
Oviedo

Salamana:
Sebastian
Seville .........

San

B
Eskilstuna
Falum

Gavle ...
Goteborg
Halmstad

Hatsingbor
orby ........
Hudiksvall

Jonkoping
Kalmar .

Karlskrona

Karlstadt
Kiruna

Kristmeha

Malmberget

Malmo ...
Motaia

)\orrkopin.l; )

Orebro

Ornskold:év'lk ’

Ostersund
Saffie .....
Stockholm
Sundsvall

Trollhattan

U'ddevalla
Umea ....
Uppsla

Varborg

S
Bale
Beme .....
Geneva
J.ausanne
Zurich

Angora
{stanbul
Osmanieh

min

- A
Do BO1S DO OV PO =A RS DO RO O D
QORED 7 =Jisn GO sda =1 b L = 4in SO OO

WITZERLAND

0 0o DO bt i COCORDNS

TS O N IR CRL
XORXORNOOS

[

[ =T Y- Y Py £2-4

o os

R LONOROXNS K =S L OOZ D

UNION OF SOVlE'I; SOClALlST REPUBLICS

Achkhabad
Arteinovsk

Astrakhan

Bakou ..............

I'nepropetro7sk
Erivan ...........

;omel
Groznyi
Irkoutsk

Ivanovo-Voznesensk

Kazan

Kharkov .

Kharkov .........

Kiev
Krasnodar
l.eningrad
l.eningrad

Moscow
Moscow

.\‘ijni-Novgorod
Nikolaev .........

Novosibirs
0d

Omsk .......

Orenbourg

k

Oufa .........
Petropaviovsk .

Petrozavodsk

Piatigorsk

Rostov-sur-le-Don

Samara

Samarkand

Smolensk
Stavropol

Stchelkovo
Sverdlovsk

Tachkent
Ti

Vemn QOustug
Vladivostok
Voronej ..

Montevide

Montevideo

Montevide

Montevideo
Montevideo

Montevide

Montevideo

Montevide

Montevideo

Paysandu

Capetown
Durban

URUGUAY

0

WO eJOCORN I v D

0

QDI NS0 v O =1 bt i

[T

0

0

Johannesb

Johannesburg

Pretoria

Caracas

urg

VENEZUELA
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®

[

™ ;-Mn
Neo
e
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DIALS - DIALS
KC | Meters STATIONS 1 9 KC | Meters STATIONS 1 2
1500 | 199.9 1020 | 293.9
1490 | 201.2 1010| 296.9
1480 | 202.6 1000 | 299.8
1470 | 204.0 990 | 302.8
1460 | 205.4 980 | 305.9
1450 | 206.8 970 | 309.1
1440 | 208.2 960 | 312.3
1430 | 209.7 950 | 315.6
1420 | 211.1 940 | 319.0
1410 | 212.6 ) 930 | 322.4
1400 | 214.2 920 | 325.9
1390 | 215.7 910 | 329.5
1380 | 217.3 900 | 333.1
1370 | 218.8 890 | 336.9
1360 | 220.4 380 | 310.7
1350 | 222.1 - 870 | 344.6
1340 | 223.7 - 860 | 348.6
1330 | 225.4 850 | 352.7
1320 | 227.1 - 840 356.9
1310 [ 228.9 830 361.2
1300 | 230.6 820 | 365.6
1290 | 232.4 810 | 370.2 -
1280 | 234.2 800 | 374.3
1270 | 236.1° 790 | 379.5
1260 | 238.0 780 384.4
1250 | 239.9 770 389.4 -
1240 | 241.8 760 | 394.5
1230 | 243.8 750 399.8 -
1220 | 245.8 740 | 405.2 ]
1210 | 247.8 730( 410.7
1200 | 249.9 720 | 416.4 -
1190 | 252.0 710 | 422.3 o
1180 | 254.1 - 700 | 428.3
1170 | 256.3 B 690 | 434.5 o
1160 | 258.5 680 440.9 -
1150 | 260.7 670 | 447.5 -
1140 | 263.0 660 | 454.3
1130 | 265.3 650 | 461.3 ___
1120 | 267.7 640 | 168.5 _
m 270.1 630 475.9 o
1100 | 272.6 620 | 483.6 o
1090 | 275.1 610| 491.5 -
1080 | 277.6 600 | 499.7
1070 | 280.2 590 508.2
T T 580 | 516.9 S
1050 | 285.5 570 | 526.0 I
1040 | 288.3 560 | 535.4 o
1030 | 201.1 550 | 545.1

www americanradiohistorv com
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Here’s a trick that will appeal to the repairman. Instead of using the regular solder for tinning
the tip of your iron, take the tip to a jeweler and have him tin about two inches of it with
regular silver solder, which has an extremely high melting point and does not oxidize readily.

This eliminates filing and retinning constantly,

e —————

Adding a 25 ohm potentiometer to the filament
circuit of the detector tube in A eliminator
operated sets may stop the hum that is usually
encountered. The potentiometer is placed across
the filament terminals and the center tap goes
to the grid return of the detector. By moving
the arm the point of minimum hum can be
found.

Left: When neutralizing a receiver using 227 tubes and not desiring to
remove a 227 on account of the increased voltage on the remaining tubes,
take a good 227 and cut off the cathode prong, slipping this tube into the
socket and neutralizing that particular stage. When a 226 is used, merely
cut off one of the filament prongs and use this tube when neuthalizing the
226 stages.

Right: Substituting the ground lead of a receiver for the antenna

In case the latter is broken or short circuited will help the listener

out for the time being. The ground lead should be attached to the

short antenna post, since by that connection the greatest amount of
winding in the primary is employed.

www.americanradiohistorv.com
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At the right is shown a stunt for getting a C bias from an eliminator not so equipped,
Merely shift the B minus terminal up from that position to the plus detector terminal.
This leaves the old B minus as the C minus terminal, which can be varied with the
detector control. The overall voltage of the eliminator, however, will be reduced by

the amount of the C bias.

To the left we see an enterprising service man installing
one of the Potter rug aerials in a home where a screen
grid set is being demonstrated. This saves the service
man’s time, and if the demonstration is a success un-
doubtedly he will profit by the sale of the rug aerial
Thus it might be a good idea for a service man to carry
one of these devices in his repair kit,

In the photograph above may be seen the monitor station used by the Department of

: . With the equipment shown

here inspectors can check wavelengths of ship, shore, broadcast, amateur and plane

At the left is the long wave apparatus for work up at 3,000 meters

while the short wave monitor for use down to 10 meters is at the right. >
Supervisor Charles C. Kolster in center.

Commerce radio supervisor with headquarters at Boston.

transmitters.

Radio

Where. springs in tube sockets do not make electrical con-

tact with the tube prongs on account of oxidization; a pair

of diagonal cutters, as shown above, may be used to cut a

ring around the end ‘of each prong. This ring, being raised,

cleans off contact corrosion when the tube is worked up
and down in the socket.

J. V. Breisky (below), Westinghouse research engi-
neer, demonstrating the use of the photo-electric cell
in a tmperature control. As the current is varied in
the electric heater at the right, the change in the
light intensity of the glow causes the photo-cell (left)

to record the change on

a meter graduated in de-

gress of temperature. The
s same principle can be ap-
plied in determining the
temperature of steel in
various processes of manu-
facture.

Many sets are in circulation
without antenna stage trimmers.
In the photo below the service
man is inserting a fixed con-
denser in series with the stator
of the tuning condenser, lower-
ing its range a trifle
so that a trimmer
condenser can be
placed across the sec-
ondary to bring the
antenna stage into res-
onance.

wwWwW.americanradiohistorv com
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The _Iatest of the several versions of electrocardiograph
machines, this one attributed to Westinghouse, is shown
in the photograph above. The nurse is taking a cardio-
gram of the patient’s heart action. Simply stated, the
heart generates a voltage which may be recorded visually
and photographically. The latter process gives the doctor
a record of the patient’s hecart action which is quite valu-
able in diagnostic work. The radio angle to such a device
is the voltage amplifier necessary to step-up the t%eak heart
action voltage to a value capable of actuating a galva-
nometer

N

=Ny

Here's a radio garage
door opener illustrated
at the right. It is one
of the products of the
Barber - Colman Co.,
Middle West manufac-
turers. A miniature
transmitter is attached
to your automobile.
When approaching
your garage, simply
press a button; the
door opens automati-
cally and you drive
in, by day or night,
Safety devices prevent
the door closing pres
maturely

Radio design trends point to greater compactness than ever
before, as is indicated in the electrolytic condenser illustrated
below, where a large capacity is available in small space. This is
also desirable from the standpoint of a repairman who has only a
limited space into which to fit a large capacity condenser.

At the left we il-
lustrate a means
of putting up an
aerial in the room
; without a great
deal of trouble.

3 Simply run the
desired length of
antenna in the
form of a Stik-
tape aerial, one of
the products re-
cently announced
by the Sampson

Industries, Inc.

S tbcern

The stage shown at the left is one ot the
new television set-ups for a public demon-
stration recently made in - Schenectady,
when Dr. Alexanderson of General Electric
fame projected a picture on a screen 6 by 7
feet, which was clearly visible to all in the
audience. Speakers at the sides reproduced
the voice which accompanied the picture.

o ety

When a filter condenser blows in a power pack it does not give you its street
address. Consequently you have to find out for yourself which one of three or
four condensers has blown. A simple way is shown above, where a 110-volt lamp
is placed in series with the a.c. line and two test points brought out to be placed
across the extremities of the voltage divider, If the lamp lights it will indicate
one of the condensers is shorted. Remove, one at a time. filter condenser pigtails

light goes out. The condenser which caused light to go out is the

shorted one

www.americanradiohistorv.com
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Pilot Auto Radio Permits Mounting
On Running Board of Car

Receiver 1s Controlled From Inside of Car by Means of Flexible

RACTICALLY all of the automo-
Pbile radio receivers that have ap-

peared so far are intended for
concealment behind the instrument
board or under the engine covers. A
new set in kit form, recently placed on
the market by the Pilot Radio & Tube
Corporation, is rather unusual in that
it is designed only for mounting on the
running board, or possibly in the
rumble seat of roadsters and coupés.
The new outfit, bearing the name “Auto
Pilot,” must be assembled. wired and
installed by the individual purchaser,
who will find the work easy. interesting
and enjoyable.

Remote Control

The receiving unit itself is contained
in a black japanned steel case. This is
22 inches long. 8 inches wide and 673
inches high, and is flat enough to let

- — S

Fig. 1. The complete Pilot auto re-

ceiver is shown in this photograph;

the speaker at the left, receiver in

center, and the tuning control at the
right

Cable: Kit Easily Assembled

the doors of all makes of cars clear it
by a comfortable margin. The set is
controlled from the inside of the car
by means of a flexible cable which ter-
minates at a neat little control box 515
inches square and 2 inches deep. The
cable is 6 feet long and is enclosed in a
protective sheath of waterproof fabric.
It may be cut down if the distance be-
tween the set and the control hox in
any particular car is less than 0 feet.

Fig. 2.

ture the tuning control is mounted

at the right under the dash where it
is easily accessible

As may be seen in this pic-

The movement of the dial on the con-
trol panel is transmitted to the shaft of
the variable condenser by means of two
brass chains fastened to molded bake-
lite pulleys at both ends. These chains
slide in separate flexible tubes, and run
quite smoothly in spite of their length.
The other devices on the control panel
are the usual volume control, filament
switch and pilot light.  The volume
control is a potentiometer that regulates

| o a

Fig. 3. This photograph showes the
rear of the tuning control panel

the voltage applied to the screens of
the r.[. amplifyving tubes.

Reliable Design
Electrically. the receiver is of simple
but reliable design. It makes use of
three stages of tuned v.f.. a screen-grid
detector, one resistance-capacity coupled
audio stage and one transformer coupled

stage.  All the parts are mounted on a
formed and drilled aluminum chassis

or foundation unit.  Six tubes are em-
ployed: four 22Ps. one 227 and one
245, They are wired in =eries-parallel
to work off the regular six-volt storage
battery in the car. Plate voltage must
(Continued on page 100)
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Fig. 4. The schematic diagram of the automobile receiver described in this article may be seen above
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Direct Current Power Transmission
Is Seen With New Thyratrons

Interesting Possibilities for Employment of New Tubes as Rectifiers

and Inverters

ROM a series of orig-
inal investigations of

electron discharges in
gases which Dr. Irving Lang-
muir carried out in 1911 in
the research laboratory of
the General Electric Com-
pany has come the thyratron
tube. one of the most recent
additions to the tube family.
It has inherent advantages as
a means of controlling elec-
tric power, and has begun to
be used most effectively in
this manner in such unique
applications as the system of
operating the stage lighting
of the Chicago civic opera
house from in front of the
footlights, and the spectacu-
lar m(*lh()d of decorating with
light the walls and cmlmm of
rooms, known as (,oloumm
But scientists Dbelieve that
the possibilities of the thyvra.
tron tube are not confined to
the function of control. The
men who have been respon-
sible for its creation and de-
velopment believe it mav
alzo become the means at
some future time of accom-
plishing power transmission
under more advantageous
electrical conditions than
those at present prevailing. This idea is
hased on the expectation that the thvra-
tron tube may make it possible to trans-
mit electrical energy over relatively long
distances by means of direct current in-
stead of a]lmndtmg current.

Transmission Experiment

Seeking to develop this proposition,
an experimental miniature transmission
line has been set up in the General Elec-
tric research laboratory and equipped
with thyratron tubes, The artificial trans-
mission line itself was represented by a
copper bar about seven or eight feet in
length. Electrical conditions were im-
posed, in the matter of ohmic resistance,
which made this line equivalent to 400
miles of transmission conductor in a
commercial system. As the longest com-
mercial system now in existence is 250
miles in length, this experimental line,
in its electrical characteristics, was more
than 50 per cent beyond present practice.

Dr. Irving Langmuir (left) and Dr.
of the General Electric laboratory, shown with the new
tube achich is slightly larger than the vacuum

through these circuits it was
put to work in motors, just
as is done in every-day prac-
tice everywhere.

As a further demonstration
the experiment was later re-
peated with the addition of a
double-conversion process at
the receiving end of the ex-
perimental line. After hav-
ing been inverted and sent
through “step-down” trans-
formers, the current was
passed through a motor-
generator set and reconvert-
ed again into direct current
at working voltages. Thence
it was supplied to shop cir-
cuits which required direct
current, for regular work in
direct-current motors.

The experiment was re-
garded as significant of what
may be in store at some fu-
ture period in electrical en-
gineering developments. It
is quite possible, from the
present trend as revealed by

employed in your recciver

At the sending end of the line was
installed a bank of thyratron tubes func-
tioning as rectifiers, to convert alternat-
ing current into direct current for trans-
mission purposes. At the receiving end
of the line were installed other thyra-
tron tubes which functioned, in pairs,
as inverters. They inverted, or changed
back, the direct current into alternating
current. The source of current-supply
for the experimental system was a bank
of transformers which furnished alter-
nating current at 15,000 volts.

When this interesting experiment was
tried it was found that transmission of
the power was accomplished without
difficulty, and that the thyratrons, oper-
ating at one end as rectifiers and at the
other end as inverters, handled success-
fully the current at 15,000 volts. At the
receiving end the tubes delivered the
energy to transformers, which reduced
the pressure to the voltage of the work-
ing circuits in the laboratory shop, and

www.americanradiohistorv.com
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this experiment, that within
the next decade — precisely
how soon, laboratory men
do not care to speculate—
direct - current transmission
on a scale comparable with
or at least approaching the
present practice with alternating current
will go into commercial usage.

D. C. Possibilities

Not since the earliest days of com-
mercial application of electricity has
direct-current transmission been consid-
ered practicable. In the electrical be-
ginning of things, when arc lights first
came into use, followed a few years
later by Edison’s incandescent lamp, al-
most all transmission in commercial
systems was by direct current. That was
fifty years ago, before the era of wide-
spread electrical networks which serve
an overwhelming majority of the na-
tion’s population. The arc-lamp sys-
tems operated on the series circuit and
started in 1879 and 1880 with pressures
of 2,000 volts, although in more recent
times they have gone as high as 8,000
volts. The incandescent system utilized
the multiple circuit and transmission

(Continued on page 105)
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Home Built Set Analyzer May Be
Made From Schematic Given Here

Flexibility, Adaptability and Ruggedness Are Features of Design

herewith publishing the schematic

circuit of a radio set analyzer
which should suffice all ordinary servic-
ing needs of the service man or profes-
sional set builder.

The requisites taken into considera-
tion in the design of a radio set analyzer
are flexibility, adaptability and rugged-
ness. We believe that the outlined
analyzer covers these points as well as
is possible from a home built stand-
point.

The parts of the analyzer consist of
four major meters which serve the fol-
lowing purposes:

M is an 0-3 volt a. c¢. voltmeter and
having an external multiplier by which
the range may be increased to 9 volts.

M, is an 0-8 volt d. c. voltmeter which
is used when a battery operated receiver
is being tested.

M is an 0-20 milliampere milliame-
ter being used in the measurement of
plate current of the tubes being tested.

THROUGH insistent demand we are

M; is a three range 1,000 ohm per

volt voltmeter for the measurement of
B battery voltages and C battery volt-
ages. This meter having the 10-volt
scale self contained and the 250-volt

For Service Men and Builders

and 750-volt scales obtained by the use
of an external multiplier.

There are seven control switches of
the double acting anti-capacity type to
control the position of the meters in
their respective circuits. This type of
switch, while more bulky and expensive
than the smaller type switches, will be
found to give a longer uninterrupted
service.

There are two sockets in the analyzer.
A four-prong and a five-prong in which
are placed the tubes being tested. There
are also two plugs that connect to the
socket of the receiver. A four-prong
and a five-prong. There are binding
posts provided so that the meters may
be externally and individually con-
nected. Binding posts 8 and 10 are
for the 9 volt a. c. range of the volt-
meter and 9 and 10 are for the 3-volt
range. Binding post 11 is the positive
of the 8-volt d. c. voltmeter and 12 is
the negative of this meter. Binding
posts 18 and 19 are for the high resist-
ance high voltage d. c. voltmeter 18 he-
ing negative and 19 being positive.
With the switch in position 15 the range
is 10 volts, in position 16 the range is
250 volts and in position 17 the range
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Fig. 1.

This is a complete schematic of the analyzer described in the

accompanying article
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Fig. 2. Details of a Fleming valve
resonance meter are given in this
schematic diagram

is 750 volts. When switch 1 is in posi-
tion A the a. c. voltmeter is connected
to the 3-volt range, in position B it will
read on the 9-volt range. Switch num-
ber 2, position A, the four-prong socket
is connected into the circuit. Position
B, the five-prong socket, is connected
into the circuit. Switch number 3, posi-
tion A for a. c. tubes, and connects cen-
ter tapped resistance R; across the fila-
ments of the sockets. Position B for
d. c. tubes, being tested and disconnects
the resistance from the sockets. Switch
number 4, positions A and B, a filament
reversing switch to reverse the polarity
of the d. c. filament voltmeter. Switch
number 5, position A, 40 milliamete:
range of the milliameter. Position B
20 milliameter range of the milliameter.
Switch number 6 position A meter M;
reads the screen grid voltage of a screen
grid tube under test. Position B meter
M; reads the grid bias voltage. Switch
number 7 position A meter M; reads the
plate voltage applied to the tube. Posi-
tion B the meter reads the grid bias
voltage of a four or five element tube
under test. Resistance Ry should be 20

(Continued on page 93)
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Good Fidelity Is Found in Electrad
Loftin-White Combination

Tuner and Amplifier Kits May be Wired Separately and Then Merged

INCE the pub- tuner by substitut-
lication in the Sgvr_ evrcon x 3 ing the proper con-
March, 1930, ’ ; ] P4 trol grid clip on
issue of this maga- ¥ a1 s A 1¢ % the 224 tube in the
5 5 - y O .
zine of the details f : gg amplifier. The
of the Electrad =8 ok phonograph is left
Loftin- White ez 2% S % ermanentl on
softin-White am- 15 3 p y con-
plifier, the  Elee- | a«m’—-% nected although
irad interests have W N only in the circuit
added a tuner kit RN i when the phono
to their hine which A V\_J control grid clip
now enables  di- is employed.
rect-coupled en- The antenna in-
thusiasts to make put consists of a
up a complete re- tapped primary
ceiver at a nomi- coil so the receiver
nal cost. ) may be used with
The amplifier either a long or a
described on page 8 G T short antenna. The
63 of the March OnG 1020 BATE 3 1090 volume control is
issue  is merely e B 02 .t 1 placed across the
. CHICRGO, ILL.
added on  behind antenna and
the 1““"". P‘.’”“m Fig. 1. This diagram is the schematic of the combined tuner and amplifier kits S”’““d 1oLl
shown in this ar- made by Electrad. The amplifier section was described on page 63 of the tions.

ticle and the result

is a three tube set,

not including rectifier. which in the
words of our laboratory report “should
make an exceptionally good receiver for
local reception. having selectivity better
than fifty kiloeveles and exceptionally
zood fidelity.”

Curves Given

The photograph of the two units is
shown in ligure 2, while Figuve 1
gives the combined schematic of the
tuner and the amplifiecr.  The three
graphs on this page are the sensitivity,
selectivity and  fhdelity curves as ve-
cently measured in our laboratory.

In the schematic Figure 1 all the
parts appearing to the left of the two
input terminals of the second 224 tube
comprise the tuner, while the remainder
represent the amplifier, detector and the
power supply. It can be scen that the

input of the first r.f. tube is tuned with
one condenser while the input circuit

March, 1930, issue

of the detector is tuned with the second -

variable section.  On account of detec-
tion occurring in the amplifier section
it is necessary that a radio frequency
choke be included in the output stage
of the amplifier with its by-pass con-
denser. This is shown in the diagram.

Phono-Amplifier

The amplifier can be used as a phono-
graph amplifier while connected to the

1T T T [ B TFEl T

100G

Tuner Parts
Parts required for the construction of

the tuner are shown below:

— p et e o pd

Electrad chassis

Antenna coil in shield can

R. F. transformer in shield can
Dual tuning condenser

Mica fixed condenser .001 mfd

R.f. by-pass condenser, 200-volt,
dual .1 mfd
R.f. by-pass condenser, 600-volt.

dual .1 mfd
Filter condenser, 600-volt, .5 mfd
Wire wound resistor, 150,000 ohms
Metallic leak, 500,000 ohms
Flexible wire wound resistor, 600
ohm
Set screws, nuts, washers and con-
necting wire
Electrad volume control with power
switch
R.f. choke coil for use in amplifier
224 sockets _
(Continued on page 98)
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Slide Wire Bridge Is Simple Device

for Resistance Measurement

Details Given in Article on Construction and Operation of Handy
Unit for the Home Laboratory

EADERS in- N ST
R terested in
gradually

acquiring the nec-
essary apparatus
for a home labora-
tory have ex-
pressed a desire
for an article on
the construction
and operation of a
slide wire bridge
that is both simple
and inexpensive.
Such a unit has

Fig. 1. This photograph shows a simple slide wire bridge. The galvanometer.
slider and battery are shown at the center: at the left and right rear are the
resistance standard R and the unknown X, respectively, as shown in the circuit,

ance value of X.
Operating Notes

With a true slide
wire bridge, find-
ing the value of
N. the unknown, is
merely a matter of
closing the switeh.
inserting a stand-
ard
across

resislance
terminals
R. placing the un-
known
across

resistance
terminals

recently been as- Fig. 2. A box containing the standard resistors is shown to the right of the dry \. moving the
sembled and pho- cell shider S 1o left or
tographed. Its right along  wire

operation will be described in the ar-
ticle to follow.

Designed originally as a means of
measuring only resistance of a d. c. cir-
cuit there are adaptations to follow in
subsequent issues which will permit the
use of the bridge in the measurement of
inductance and capacity as well as re-
sistance of alternating current circuits.
For the start it was thought best to indi-
cate only its employment as a means of
measuring d. c. resistance.

What It Is

Briefly the slide wire bridge consists
of a length of resistance wire, a 1000
millimeter stick (1 meter in length), a
galvanometer, a dry cell, a slider. a
switch and two sets of clips. A photo-
graph of the unit is shown in Figure 1.
Its schematic circuit is shown in
Figure 2.

An unknown resistance is measured
by the ratio a portion of the slide wire
bears to the remainder of the slide wire.
By having a number of standards, al-
most any value of resistance may be
quite accurately measured, with the pos-
sible exception of the megohm region
where the accuracy is likely to be some-

what off.

Looking at the diagram in Figure 2
we find that if a known resistance (say
1000 ohms) is inserted in the clips at
R, an unknown value of resistance
clipped in at X, and the slider S moved
back and forth on the slide wire until
there is no deflection of the galvano-
meter, we will find the ratio which the
A portion of the wire bears to the B
portion. Since the wire is stretched on

a meter stick divided into 1000 milli-
meters the pointer of the slider will in-
dicate a value of millimeters where zero
reading is obtained on the galvano-

meter. The section to the left of the
pointer is the A arm of the Dbridge,
n
w » 7
BTy ST !
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Fig. 2. The schematic circuit of the
slide wire bridge is shown here

while that to the right is the B portion
of the bridge. A simple calculation,
later described. will show the resist-

\B with button 1 on the galvanometer
depressed. until pointer on the aal-
vanometer rests at zero in the center of
the scale: then release button 1 and de-
press button 2. carefully moving the
slider S until the pointer of the gal-
vanometer is exactly on zero at the
center of the scale. Button 1 s for
coarse adjustments and 2 is for fine ad-
justments of galvanometer zero readine.

When zero setting is found on the
calvanometer, read on the 1000 milli-
meter scale of the slide wire, at the end
of the wire the number of millimeter:
at which the slider S touches, and note
this reading. which value corresponds
to the A ratio in millimeters. Subtract
this value from the 1000 millimeter
total which ¢ives the remaining milli-
meters for the B ratio. For example.
if zero =etting on the galvanometer finds

(Continued on page 96)

TABLE 1

Error of Slide Wire Bridge with Varyving Ratios; with R Small, Medium
and Large Resistance Value

A B
Arm Arm Ohms R Ohms X
500 500 1.007 1.007
91 909 1.007 10.055
19 981 1.007 51.99
9 991 1.007 110.88
1 999 1.007 1005.99
500 500 999.000 999.00
164 836 999.000 5092.46
90 910 999.000 10101.00
19 981 999.000 51579.54,
9 991 999,000 110001.00
500 500 100000.000 100000.00
290 710 100000.000 244827.5

wWww.americanradiohistorv.com

Ohms
Ohms X Resistance Per Cent
Measured Deviation Error Arm Ratio
1.007 None Zero  1-1
10.06 .005 0197 1-10
49,95 2.04 4.08 1-50
99.65 11.23 11.26 1-100
502.20 503.79 100.31 1-1000
999.00 None Zero  1-1
5065.00 27.146 .51 1-5
10030.00 71.00 .70 1-10
50100.00 1479.94 2.95 1-50
100000.00 10001.00 10.001 1-100
100000.00 None Zero 1-1
250000.00 5172.5 2.06 1-25
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Mutual Conductance Meter Useful
in Finding Tube Efficiency

Excellence of a Tube as Power Amplifier, Detector, Modulator or

VERY important adjunct to any
A laboratory. and especially in

these days of screen grid tubes
used either as r.f. amplifiers or bias
detectors, is a mutual conductance
meter, direct reading, such as the type
143 made by General Radio and illus-
trated photographically in Figure 1 and
schematically in Figure 2.

Such a meter in the laboratory or the
shop will enable oune to readily deter-
mine the excellence of a tube either as
a power amplifier, a detector, modulator
or an oscillator. In the laboratory,
when running  sensitivity, selectivity
and fidelity curves on a receiver, it is
extremely important that the mutual
conductance of the tubes used in the
receiver under measurement be known,
since this factor will have considerable
to do with the sensitivity of the re-
ceiver.

Burke Explains

Charles T. Burke, writing on the im-
portance of mutual conductance in test-
ing vacuum tubes in the General Radio
Fxperimenter, Vol. 4, No. 2-3, July,
August, 1929, shows why mutual con-
ductance is so important:

“The plate impedance of a vacuum
tube may be defined as the ratio of the
change in plate voltage to a correspond-
ing change in plate current when the
control grid potential is held constant.
It depends upon the area, nature and
tempcerature of the filament (electron
emitting surface), upon the area of the
plate, and upon the spacing of the ele-
ments. [xcept at very high {requencies
when the inter-electrode .capacitances in-
troduce appreciable amounts of react-
ance il may be considered to he pure
resistance.

“The amplification factor p, defined
as the change in plate potential pro-
duced by a unity change in the grid
potential when the plate current is
maintained constant, depends only
upon the spacing of the elements and
upon the fineness of the grid mesh. It
would be the all-important parameter
for a tube delivering power to a load
whose impedance was large as compared
with the internal plate impedance, and
it is, therefore of great importance in
so-called potential amplifiers (i. e., am-
plifiers which are supposed to magnify
voltage variations and deliver little or

Oscillator Is Readily Measured

Fig, 1. The type 443 mutual con-

ductance meter made by General

Radio may be seen in this photo-
graph

no power to the load circuit). If such
a circuit be well designed, the amount
of voltage amplification (the ratio of
the voltage appearing across the load
in the plate circuit to the voltage ap-
plied to the grid of the tube) should

approximate g, the amplification factor

of the tube.

“Physically g, the mutual conduct-
ance of a tube, is the ratio of the change
in plate current that is produced by a
given change in grid potential when the
plate potential is held constant, assum-
ing of course there is no load in the

plate circuit. Thinking of the mutual
conductance as the effectiveness of grid
voltage changes in producing plate cur-
rent changes emphasizes the physical
meaning of that quantity.

“In circuits using the screen grid
tube the plate impedance is usually
much greater than any value of load
impedance that can be readily realized
in practice. In the ideal screen grid
tube circuit the only tube parameter of
importance is the mutual conductance.
The plate impedance of the 224 type
tube now in quite general commercial
use, averages about 800,000 ohms,
which is large enough as compared with
most circuit impedances, so that they
need seldom be taken into account
when making gain computations.

Index of Excellence

“For the reasons set forth in the
foregoing discussion, the mutual con-
ductance of a tube may be measured
and the resulting value taken as an in-
dex of the excellence of a given type of
tube. Some care must be taken in say-
ing that one type of tube is better than
another because it has a greater mutual
conductance, but one can say without
hesitation that among tubes of the same
type the greater the value of mutual
conductance, the better is the tube.

“This fact makes it possible to use
a measurement of mutual conductance

(Continued on page 95)
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Fig. 2. This schematic wiring diagram shows the connections in the General
Radio type 443 mutual conductance meter used in our laboratory
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Reader Gives Yictoreen Fans a New
Lease on Receiver Life

Modern Features of Set Operation May Be Had at Low Cost Without

longer on the market, there are
hundreds if not thousands of Vic-
toreen superheterodynes still in use.

The writer knows of some cases—and
undoubtedly there are enough more to
justify this article—where Victoreen
owners are still using batteries, two
dials, and 112-type power tubes because
the parts recommended for attaining
a.c. operation and single-dial control
and for a power supply for power tubes
with a greater undistorted output called
for a far greater outlay of funds than
these fans had at their disposal.

These modern features can be had at
low cost without using cheap parts and
without impairing the original good
quality of the receiver in the least.

One Dial Conirol

Take first the much-desired one-dial
control. This is not a problem with a
receiver having two tuning condensers
whose rotors are at common ground
potential. But in the Victoreen the
rotors are not common; they must be
insulated from one another. This prob-
lem is easily and inexpensively solved
by connecting the two tuning condensers
to a drum dial with Hammerlund in-

& LTHOUGH Victoreen coils are no

Impairing Good Quality

Many Victoreen owners did not
convert their receivers to a. c.
operation because many of the re-
quired parts were unnecessarily
expensive, according to the author
of this article, J. H. Gockel, of
Chicago, Ill. Mr. Gockel believes
many Victoreen owners will wel-
come an article and diagram show-
ing how their receivers can be
modernized with inexpensive yet
good parts. After reading his
article we feel sure the suggestions
will be more than gladly received
by our readers.—Editor.

pling is really all that is necessary,
though an insulated coupling for each
condenser permits the grounding of the
frame of the drum dial, thus obviating
hand capacity troubles. The same re-
sults can be obtained if tuning con-
densers are available with removable
shafts (such as one type of Pilot con-
densers). The metal shafts can then be
replaced by bakelite shafts or by one
long bakelite shaft connecting the drum
dial and both tuning condensers. A
.0001-mfd variable midget condenser
across the antenna tuning condenser
keeps the latter in step with the oscil-

Turning now to the requirements for
a. c. operation: There is a transformer
(Pilot No. 407) which has three wind-
ings, one for two 227-type tubes, an-
other for six 227-1ype tubes, a third for
two 1j-ampere 5-volt tubes. This will
supply all the filament voltage required
in the Victoreen except that required for
210- and 250-type power tubes, and the
power transformers needed for these
tubes usually have the necessary 714-
volt windings. Also the filament voltage
for either a 2V-volt or 5-volt pilot light
can be taken from this Pilot trans-
former.

The C-bias for the various tubes is
obtained with resistors, as indicated on
the diagram. For the three intermediate
tubes a 5000-ohm variable resistor is
used, to be set for greatest volume with-
out oscillation, and left there. Un-
doubtedly if the recommended 25,000-
ohm variable resistor were used here as
a volume control there would be need
of voltage regulator tubes in the power
supply. But in a later paragraph a
volume control is described which does
not change the plate voltage or increase
the current drain on any tube.

There is no bias-resistor for the oscil-
lator tube, but a 50,000-ohm resistor

sulated flexible couplings. One cou- lator tuning condenser. (Continued on page 91)
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Fig. 1. Note that 45 volts used for old type Victoreen coils, No. 170; for new type, No. 172, 90 volts has been recom-
mended; insert closed-circuit jack at “X” in diagram for phonograph pick-up, using “extra-loud” needles when only
one audio stage is employed. Constants are Cl, C3, Pilot tuning condensers, .0005-mfd; C2, Pilot midget condenser,
0001-mfd; C4, Pilot midget condenser, 000025 (for regeneration eontrol); C5, C6, C7, C10, Tobe by-pass condensers,
0.1-mfd; C8, Sangamo fixed condenser, .002-mfd; €9, CI11, Tobe by-pass condensers, 1.0-mfd; R1, R5, Electrad
variable resistors, 25,000-ohm; R2, Electrad variable resistor, 50,000-ohm; R3, CRL modulator, 500,000-ohm; R4,
Electrad variable resistor, 5,000-ohm (a value as low as 1,000 ohm can be used); R6, value depends on type and num-
ber of power tubes; R7, center-tapped 30-ohm resistor (not necessary if filament winding for power tube or tubes is

center-tapped).

www.americanradiohistorv.com


www.americanradiohistory.com

48

Citizens Radio Call Book Magazine and Technical Review

Method Discovered for Measuring
Radiation of Ultra-Violet

Portable Indicator Designed Using Photoelectric Cell to Integrate

Amount of Light in Given Time

LTRA-VIOLET rays
formerly were bul a

namne strayed from the
physics  laboratory, even to

persons of some education.
However, within a few years
these rays have achieved

popularity if one is to judge
from the amount of illustra-
tive and descriptive material
found in the press on this
subject.

These rays are reputed to
increase the resistance of the
body to colds and infections,
to pneumonia and grippe, to

__
;

counter, the condenser is
again charged and the opera-
tion is repeated. Each im-
pulse measures a definite
quantity regardless of the rate
of intensity.

Where the wultra-violet
source is known to be con-
stant the intensity can be de-
termined or compared to an-
other source by counting the
impulses per minute. This
unit, or impulse, at the pres-
ent time, has no name, and
the value taken is arbitrary.

be a cure for the rickets of
the infants and the baldness
of the aged. Besides these
claims it 1s certain these rays
produce sun tan, the current
vogue of beauty. A consider-
able traffic has appeared in
devices o produce ultra-violet rays
artificially, and in glass, or its substi-
tutes, which will allow passage to the
natural supply from the sun.

How to Measure Rays

According to the recent pamphlet
covering Westinghouse engineering
achievements in the vear past. it has
heen noteworthy that there has been
until 1929, no means for
measuring this ultra-violet radiation.

convenient

Such a portable indicator, or meter,
is now available in a case nine by
eleven by twelve inches. and operating
from dry cells within the case. The in-
dicator i1s equipped with a photoelectrie
cell.  Whenever this cell has received a
definite quantity of radiation there is a
slight snapping sound which is rung
up on a counter. Thus the intensity of
the radiation can be judged by the fre-
quency of the sounds and the total
amount received by their number.

According to the engineering bulletin
issued by Westinghouse, the photoelec-
tric cell, developed by Dr. H. C.
Rentschler, is made with an active mate-
rial sensitive only to that part of the
spectrum  whose wavelengths are be-
lieved to have effects on vitality, that is,
from 3100 to 2900 angstrom unils, or
wavelengths from .00031 to .00029

millimeters.

Fig. 1.

In this photograph at the right is the portable
ultra-violet light integrating meter by means of which
the amount of radiation in a given time may be found
for ultra-violet lamps. The device at the left is a graph-
ic meter which records the impulses from the ultra-

riolet indicator

Uses Photo-Cell

The indicator measures the quantity
or integrates the amount of light over a
given period of time. The rays falling
on the cell allow a small amount of
current to pass through it. This cur-
rent is proportional to the intensity of
the ravs. The current through the cell
charges a condenser and when this con-
denser is fully charged it trips a coun-
ter.  After this impulse operates the
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Fig. 2. This illustration is a specimen of

the record taken with the graphic meter

in conjunction with the light indicator

described in the accompanying text as

one of the contributions of the Westing-
house research laboratories

www.americanradiohistorv.com

Makes Graphic Record

A graphic meter can be
supplied that records the im-
pulses from the ultra-violet
indicator, a photograph of the
two units being shown on this
page. In this case a relay is
furnished with the indicator instead of
a counter, and each impulse notches up
the pen of the recorder. At five or fif-
teen minute intervals the pen is auto-
matically reset to zero. This chart then
gives a continuous graphic chart of the
impulses that occur in periods of five or
fifteen minute intervals. The graphic
meter operates from light circuit of 110
volts and will give a continuous record
for thirty days. In the study of sunlight
or smoke regulation the graphic re-
corder will be necessary.

While medical science is somewhat
cautious about giving an opinion as to
the effects of ultra-violet radiation, the
known results appear to hint at ex-
traordinary possibilities affecting human
well being in many aspects. Whatever
these possibilities may develop, the re-
searchist is at least now armed with the
primary tool—a means of measuring
the force with which he deals.

WATCH FOR 1IT!

The November issue of this
magazine will have additional re-
sponse curves of the factory built
receivers. Eight families of curves
are shown in this number, begin-
ning on page 64. As fast as our
laboratory completes the measure-
ments of the mew models the re-
ports will be published.—Editor.
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Amazing Invention Is Uncovered by
World’s Greatest Scientist

Astounding Phenomena Produced by Eminent Researchist Who Asks
Experimenters to Help Improve Technique

By MaJj. HeEpp AKE*

(*Ph.D., LIR.E. and PbS04, Chief Research Executive, Research Radio Corporation,

(Editor’s Note: As we go to press we
are in receipt of a most remarkable
scientific document from Maj. Hedd Ake,
who in addition to the degrees quoted
above also holds several from Centigrade.
His technical report is of such transcen-
dental importance that we are presenting
it, without change, as it dripped from the
pen of this distinguished physicist.)

¢ ¢ AVING heard from various

sources that the radio experi-

menters in the United States
have sunk into a lethargic stupor in-
duced by the high mortality among
parts manufacturers; these demises hav-
ing deprived the experimenters of a
means and an incentive for tinkering
with circuits of all kinds, the author,
feeling deeply sympathetic towards
these experimenters whose romance has
been blighted by comniercial receivers,
hastens to announce the fruit of his two
years’ intensive research for the com-
pany named above at our palatial quar-
ters at Research, Ill. (4.3 miles due
south of WGN, and 34 mile ENE of
WEAF).

Needs Help

“Although ready to announce all my
findings, nevertheless I must confess
there are several minor points in con-
nection with my discoveries on which I
must beseech the aid of the genus ex-
perimenter. To give immediate impetus
to experimental work on the part of my
readers I am releasing through the pub-
licity department of our corporation the
details of this great discovery so that
those who have dropped soldering irons
and pliers may again take up their
weapons in the cause of civilization,
convenience and cussedness.

“Briefly stated, my discovery is this:
Utilization of high frequency energy to
cook, bake, boil water and heat the
home. (Those living
Mason & Hamlin line may omit the last
mentioned attribute.)

“The magnitude of this breath-taking
achievement is not immediately appar-
ent to the reader unless he realizes the
years of time, the sums of money and
the kinetic energy spent in cooking,
baking, boiling water and heating the
home. Just think of it. For the last

south of the-

Research, Ill.)

thousands of years fire has always been
the chief agent in these functions. But
now, thanks to my untiring work, the
world is presented with a new principle.

“In making public this soul-stirring
invention I can safely say that it does
not interfere in any manner with the
Federal Radio Commission assignment
of high frequency channels to the press
associations and the RCA. On the con-
trary, we do not require any license for
the operation of our device because its
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radiation does not enter into interstate
commerce, except in the event the owner
resides at Cumberland Gap, where he
eats in Tennessee, sleeps in West Vir-
ginia, and works in Kentucky. In addi-
tion to that, my marvelous system util-
izes very little power for operation. On
the basis of energy expended and its
attendant cost, we find my device costs
but an infinitesimal fraction of the cost
involved in beating your wife, or spring
house cleaning. This cost factor has
been very carefully considered and
forms a part of our guarantee that once
an owner of our system you will have
no other.

Not a Transmitter

“For the benefit of the technically
minded readers I am showing in this
article 'a simple schematic diagram of
the circuit employed in my invention.
The trained technician will immediately
see this diagram bears a startling re-
semblance to an oscillator or trans-
mitter. But such is far from the case.
Although some of the symbols used may
so indicate, nevertheless' the diagram

www americanradiohistorv com

covers the basic details of my famous
high frequency stove which is proving
such a boon to the housewives of Meso-
potamia and the Bronx.

“This basic circuit is susceptible of
many interesting variations, such as my
justly famous bath-water heater on
which I now have Pat. Pending and
other experts, working for me. This
variation will be explained in due
course, or possibly subsequent issues of
this estimable publication.

“Looking at the schematic circuit in
Figure 1 we see that it consists of a grid
inductance L.l and a plate inductance
L2. There are three capacities used in
the stove model. Cl across the grid-
filament circuit, C2 the blocking con-
denser, and C3 the tank condenser. The
reason for the name of the last men-
tioned condenser is revealed by the re-
lation of an interesting episode which
occurred in my laboratorv. Seeing
Axel Swenson, my 37th assistant, work-
ing on the model, in a spirit of joviality
I asked him ‘“What is it?” To which he
immediately replied, after several min-
utes’ study, ‘I tank condenser.” So this
quaint manner of speech really was re-
sponsible for the naming of the tank
circuit.

“The R.F.C. in the plate circuit is a
radio frequency choke used for parallel
feed, the latter term denoting two Irish-
men eating side-by-side at a table (so I
am informed reliably by my librarian,
than whom there is no other Carnegie).

“The R.F.A. is a radio frequency
ammeter with a calibrated scale and
three ranges: Raw, Medium and Done.
The reason for this calibration will be-
come obvious as my description pro-
ceeds apace.

“Now any student of radio frequency
phenomena surely knows that if the grid
circuit is excited (or even mildly impas-
sioned, for that matter) this excitation
is communicated to the plate circuit in a
greatly magnified manner. Thus if the
grid excitation is caused by reading any
true confessions magazine, there will
immediately be a large change of plate
circuit conditions, giving rise to radio

(Continued on page 92)
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Super Stages a Comeback in Battle
for Popularity of Public

Silver-Marshall Announces Their S-M 724 A.C. in Wired Kit Form;

Receiver is Described

O those even
reasonably
familiar with

the gradual devel-

opment of radio
receiver design
over the pasl six

or eight vears, il is
only too apparent
that the super-
heterodyne system
of reception has
enjoved and
less  popularity
cach  vear from,
say, 1925 to 1930.
To the keen ob-
server, the reasons
for this trend away

less

or four circuit t.r.f.
receiver. The addi-
tional problems of
electrification and
single dial control
mitigated much
more against the
further develop-
ment of super-
heterodyne. receiv-
ers than they did
against the devel-
opment of t.r.f. re-
ceivers and, with
the advent of the
screen-grid tube
which made pos-
sible the building

of tr.f. receivers

from superhetero-
dyne and to tuned
radio frequency re-
ceivers for broad-
cast receplion are relatively obvious.
Looking back to the introduction of the
first popular superheterodyne receiver
design in 1923, and the rapid increase
in popularity of supers thereafler, the
reason therefor can be seen to have lain
in the very great sensitivity which could
be obtained with the superheterodyne re-
ceiver as compared to the then popular
regenerative and t.r.f. sets, as well as
the relatively higher order of selectivity
obtainable from a superheterodyne us-

Fig. 1. This photograph shows the chassis of the new S-M 724 a.c., a descnptton
of which is found in the accompanying article

against the then popular single or dual
tuned circuit regenerative sets or two or
three tuned circuit tr.f sets. However,
as broadcast conditions became more
congested and as broadcast station
powers were very greatly increased, the
inherent problems of image frequency
interference  (usually called repeat
points or harmonics) of the super-
heterodvne system became more and
more aggravating, so that the effective
selectivity of a good superheterodyne

of as high an order
of sensitivity as su-
perheterodynes or,
at any event, as
high an order of sensitivity as could
practically be utilized, the majority of
engineers turned their attention defi-
nitely away from superheterodynes and
to tr.f. development. This condition
was further aggravated by the patent
situation and it is only with the recent
release of superheterodyne and other
patents to a number of manufacturers
that development work on superhetero-
dynes which has been going on quietly
for the past several years, can be com-

ing five or more tuned circuils as  often appeared less than that of a three {Continued on page 100)
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Fig. 2. The schematic diagram of the superheterodyne in wired kit form just announced by Silver-Marshall is found above
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Delco Makes Fixed Tune Short Wave

Recervers for Police Cars

Thfee Screen Grids, 112-A and Output Pentode Arranged in Compact

Regenerative Circuit

LMOST everyone is ac-
A quainted with the amount

of interest being dis-
played by police departments
in the operation of their own
short wave police broadcast
transmitter, and already many
of the state and municipal po-
lice departments have made re-
quests for licenses from the
Federal radio commission. So
it is not surprising to find the
General Motors Radio Corpo-
ration and the Delco Corpora-
tion allied in the production of

.
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the headlining must be removed
so the aerial screen wire can
be fastened under the bows.
Use copper screen wire and
keep six inches from the metal
of the car. Solder a cross wire
to the screen at a point where
the leadin is attached.

In car tops where wire net-
ting is used as part of the con-
struction, the netting should be
connected to cross wires, solder-
ing each wire to the cross wire.
Make sure the netting is not
grounded. This may be deter-
mined by connecting a lead to

radio receivers for the use of
police cars.

One of the most recent in-
stances of such receivers is the
model 3003 announced by the
Delco Radio Corporation, a photograph
of which may be seen at the head of
this page, with the schematic diagram
al the bottom.

As will be seen from the schematic
diagram, Fig. 2, two stages of r.f. are
used, employing 224 screen grid tubes.
The detector is of the regenerative type
and also uses a 224 screen grid. The
first audio stage is a 112-A tube and
the power stage utilizes an output pen-
tode. Coupling belween the first audio
and the output stage is resistive and
capacitative as indicated.

Fixed Tuning
The tuning of the two radio frequency
and the detector stage is fixed.” The re-
ceiver is adjusted to the desired fre-
quency with the use of an oscillator
tuned to the transmitting station fre-
quency, and the controls then locked by

Fig. 1.
police

This photograph shows the Model 3003 Delco

radio, schematic details of which are shown on

this page

means, of shaft clamps to keep the con-
trols from shifting out of adjustment
due to vibration of the car. The regen-
erative control is set just out of the
oscillation point and locked there.

According to the instructions cover-
ing the model 3003 the set may be in-
stalled in almost any location on the
car, depending upon the design. An
efficient installation may be made by
mounting the set on the running board,
in which case a special waterproof case
is furnished with the set. The switch and
volume control are mounted on a spe-
cial panel which is fastened to the steer-
ing column.

A horn speaker is used for the repro-
duction of the voice and is designed so
it may be easily understood above the
noise of outside traffic and other inter-
ference.

To install an aerial on a closed car,
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the wire netting and touching
it to the battery side of the
ammeter; if no spark occurs the
wire is not grounded and is
suitakle for use as an aerial. If it is
grounded the top deck must be removed
and the wire investigated to determine
the point at which it touches the metal
of the car. In cases where the wire net-
ting construction is used. it must be used
as the aerial. Never attempt the in-
stallation of a different aerial.

In open cars, use copper screening,
placing it over the bows and under the
top deck. Fasten the front end to the
front cross bow and the rear end to the
rear bow. Solder a cross wire to the
screen at the point where the leadin is
attached.

For leadin No. 18 r.c. should be used,
connecting it to the aerial at point near-
est the aerial terminal on the receiver.
Leadin should be just long enough to
reach the set, and should be kept as
far as possible from other wires.
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Fig. 2. Electrical details of the Delco police radio, Model 3003, are to be found in the drawing above
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Norden-Hauck Super DXS Designed
For Quiet A. C. Operation

Compuctness One Feature; Efficient Shielding Prevents PLckup of

Super Dx-5 receiver. a recent com-

mercial development. by Norden-
Hauck, Inc., giving the points of par-
ticular interest to the short wave enthu-
siast. This receiver was designed with
the following points in mind: complete
a.c. operation without hum, increased
sensitivity and selectivity, ease of con-
trol and ability to hold calibration, good
tone quality and suflicient power output,
and ability to cover a wide frequency
range. The completed set has fulfilled
these points with a high degree of satis-
faction.

FOLLOWING is a description of the

The accompanving photograph shows
the type of construction (mplm(d re-
sulting in an eflicient =et that iz fairly
compaet (9 inches high, 18 inches long,
10 inches deep). and one that has an
appearance of which the owner may be
justly proud.
transformer
secondaries, has

A power with three 2%
volt resulted in the
suppression of those tunable hums that
are encountered on the higher

cies,

frequen-
Each secondary has a 20 ohmn cen-
ter tap resistance shunted across it with
the centertap  connected to
resistances are

ground.
located right at
the respective sockets and the grounds
are made to the common point for that
stage.

These

Grid and plate wires do not run
near the resistance. hence no pick-up of
hum.

Hum ; Control is Simple

Fig. 1. In this photograph mav be

seen the Super DX5 recently de-

signed by Norden-Hauck, Inec.

Many of its features are given in
this article

Avoiding Pickup

The antennae binding post is on the
left side of the set. near the front, which
position was chosen to avoid coupling
hetween the antennae lead-in and the
power supplv. One side of the line is
grounded through a 1% microfarad con-
denser.  Inserting the power supply
plug in the light socket so that the un-
erounded side of the line is connected
to this condenser usually results in the
quietest operation. A tvpe 80 tube is
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Fig. 2. The schematic diagram of the Norden-Hauck Super DX5 is given in the
abore illustration
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used as rectifier for the plate supply.

The speaker is connected by plugging
into a new type of socket similar to a
UY socket but with an extra prong
which controls a switch closing the field
terminal contacts when the speaker is
removed. In this set the switch is so
connected that when the speaker is re-
moved a 500 ohm resistance is connected
in place of the field winding resulting
in no change in voltage and eliminat-
ing the possibility of damaging the set
by high voltage. The set may also be
operated with a magnetic speaker with
the plug removed with a slight increase
in hum. It is intended however that a
choke coil be plum’ed in when the dy-

_namic speaker is not used.

Using R. F. Pentode

The use of a tuned radio frequency
incorporating a pentode tube provides a
marked increase in sensitivity and selec-
tivity. At frequencies lower than 10,000
kilocycles the gain obtained from a
pentode tube was noticeably greater
than that obtained from a screen grid
tube. The extra gain is not obtained
from the pentode tube unless the tube
is worked at its maximum plate poten-
tial, that is 250 volts. When the pentode
is worked at 180 volts plate potential
the gain over a screen grid tube is
hardly worth while. The greatest gain
was obtained when the detector coil was
used as a tuned plate impedance.

No Body Capacity
The design of the Super DX-5 is such

that there is no hand capacity effect on
even the highest {requencies. This has
heen accomplished by complete shield-
ing and by double shielding between the
controls and the front panel. As can be
observed in the photograph there is an
inner shield upon which the antenna
coupling condenser, the radio frequency
compensating condenser, the detector
trimmer condenser and the regeneration
condenser are mounted. These controls
are grounded on this shield, except for
the antennate condenser, and are insu-
lated from the front shield. This pre-
vents all currents from flowing in the
front shield. The two main tuning con-
densers are mounted on the same shaft
and mounted in the set in a vertical
position with an knurled aluminum

(Continued on page 108)
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Measurements on I_incoln Del_uxe 31
Show Extreme Sensitivity

Practically no Changes Made in Circuit of Superheterodyne That

SIDE from minor cir-
A cuit changes and the
adoption of a metal
subpanel instead of insulating
material, there are practically
no alterations in the Lincoln
receiver described on this
page, the designers evidently
taking the stand that since this
receiver was quite successful
last season they see no real
reason for making any radical
changes in the Lincoln De-
Luxe 31. Three curves re-
cently taken in the laboratory
of this magazine accompany
this article.
Schematically the receiver
will be found in Figure 2 and

superheterodyne fans will recognize the
tunable intermediates which have long
been a favorite feature of this receiver.
The power supply of the DeLuxe 31 is
found in Figure 3, while a photograph
of the power pack is in Figure 4. The
receiver itself is illustrated at the head-

ing of this page.

Sensitivity, selectivity and fidelity
curves which are printed in this article
require very little explanation since

Has Many Adherents

Fig. 1. Lincoln fans will recognize this receiver without
being told its model number
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most of our readers have by
this time become accustomed
to reading and comparing
these curves. However it
might be interesting to note
that in order to bring the
sensitivity of the receiver into
the measurable range in the
laboratory it was necessary to
cut out two of the interme-
diate stages. The regeneration
was adjusted to the same
amount on all frequencies.
According to the laboratory
report the probable actual
sensitivity of the complete re-
ceiver is in the neighborhood
of one microvolt absolute.
This explanation refers to the

sensitivity curve on which it is stated
“See note,” and is made so that the
curve as drawn will not be misinter-
preted.

Variable Selectivity

On the score of selectivity little need
be said, and the tables of interference
ratios and band widths at the end of
this article are very interesting to en-

(Continued on page 109)
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Fig. 2. The electrical circuit of the receiver portion may be seen above
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Aero Automatic Tuning Unit Covers

Band From 15 to 90 Meters

Three Interesting Methods of Employing Tuner Are Illustrated
Schematically

OR many individuals the
F()peralion of a short wave

receiver either for code
or broadcast reception has
had a drawhack in that in
jumping from one hand to an-
other it has been necessary
to plug in a number of differ-
ent sized coils. If operation
of the receiver s confined to
a single band this does not

involve the objection  just
mentioned.
Automatie Tuner __ I
When it ]’0"1”““. evident Fig. 1. The automatic tuning unit made by Adero is
that a great deal of amateur shown here. A description of its funections will be

and phone work was to Dhe

found on the 20, 10 and 80

meter bands Aero Products, Inc., de-
signed what is known as their short
wave automatic tuning unit.  This unit
which mav be seen in the photograph
Figure | consists of the left rotor which
is the station selector (this operating
independently) ; and two variable con-
densers and a variometer operating in
conjunction with each other. linked by
the belt and pulley arrangement shown
at the front of this protograph. This is
called the frequency shift dial tcorre-
sponding to a tank condenser). The
third control (not included in the pho-
tograph) is merely a variable resistance
of about 10,000 ohms and a fixed con-
denser of .0005 mfd, arranged as a re-
generation control.  The tickler wind-
ing shown in the schematic diagrams is
wound in inductive relation to one wind-
ing of the variometer and is therefore
fixed inductivelv. so control of regenera-
tion must be either by capacity or re-
sistive change. The method here men-
tioned is the cheapest.

Briefly the idea underlying the Aero
automatic tuning unit is that the sta-
tion selector (:orr(‘sponds to a vernier
or station-spreader, while the frequency

Y
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Fig. 2. Here the automatic tuner is
used in a r.f. and regenerative cir-
cuit for headphone reception

switch the range of the unit
may be extended from 15 to
204 meters. When the 90
meter top of the automatic
tuning unit has been reached,
the switch is thrown and the
Int. 104 coil shunted into
place instead of the variome-
ter. So even here while a
plug-in coil is used to cover
the extreme range the mere
flip of a switch does the trick.

Experimentally inclined
readers will find in the dia-

found in this article

shift dial corresponds to the tank con-
denser and gives large values of fre-
quency shift. eliminating the plug-in
coils as a means of covering the band
from 15 to 90 meters. As previously
stated most of the amateur work is per-
formed in the range covered by the au-
tomatic tuning unit, and the same may
be said for the short wave relay broad-
casting stations. After listening to the
stations between 6020 and 6110 kilo-
cycles for something like a week the
experimenter will come to the conclu-
sion that the majority of broadcast
work is performed between the frequen-
cies previously mentioned, and that not
much may be gained by desiring to
cover a higher range.

Extending the Range

However for those who are never
satisfied it may be stated that by means
of an Aero Int. 104 coil and a Yaxley
No. 760 double pole double throw

I 3
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§ ]
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Fig. 3. Those wanting to make up

an a.c. short wave adapter of the
plug-in  variety may see how the
.automatic tuner fits in

www-_amerieaaeadiohistory com

grams shown on this page
three means of utilizing the
Acro automatic tuning unit.

The first scheme is shown
in Figure 2 where the auto-
matic tuner is used in the grid circuit
of a rf. and regenerative 2 tube re-
ceiver arranged for head phone recep-
tion. The input circuit of the first tube
which is a 224 is made aperiodic
through the r.f. choke shown. With
this type of receiver only the detector
circuit is tuned.

In Figure 3 is the Aero automatic
tuning unit used as a short wave plug
in adapter which goes into the detector
socket on any tuned radio frequency re-
ceievr, or the second detector of a
superheterodyne.

Figure 4 is the most interesting since
it shows how two Aero units may be
combined in a two tube superhetero-
dyne adapter, which may be operated
ahead of any tuned r.f. receiver, en-
abling the operator to tune in short
wave broadcast programs on the long
wave broadcast receiver. This arrange-
ment brings to mind the old superhet-
erodynes with the left hand control be-
ing the antenna and the right hand
becoming the oscillator control. Here
the Aero units again come in handy
since the majority of the short wave
phone work may be found between the
I5 to 90 meter range.
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Fig. 4. A short wave superhetero-
dyne adapter, consisting of the r.f.
and oscillator stages, is seen here
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Superheterodyne Circuit Adapted
for Automobile Radio Receiver

Good Volume, Simplicity of Tuning, Compactness in Recent Design

by Scott

UPERHET-
S ERODYNES

have been
used for all kinds
of reception pur-
poses but only re-
cently has the cir-
cuit been incorpo-
rated in an auto-
mobile receiver ac-
cording to a recent
statement covering
the design by the
Scott Transformer
Co., of an autoino-
bile set. The sche-
matic circuit of the
job is shown on
this page, while a
photograph of the

to the chassis of
the machine, as the
two filament lines
are marked red
and black. If the
A minus is ground-
ed to the chassis,
then the red lead
goes to the am-
meter and the
black to the frame.
On the other hand
if the A positive
is grounded, the
black lead goes to
the ammeter and
the red to the
frame. The B neg-
ative wire is al-
ways hooked to the

receiver and its ) ) g ire i e
] bi : Fig. 1. Rear view of the superheterodyne auto receiver is seen in this photo- blii)(ik wire in th

meta cabinet 1s graph. The metal cabinet acts as a shield for the receiver. The current drain rbiEs

shown at the head- is 3.5 amperes A, and 25 milliamperes total B The tuning of

ing of this page.

A Compact Super

It is evident from an examination of
the schematic diagram that the same
general idea is followed in the automo-
bile receiver as was done in the later
versions of the World’s Record series
of superheterodynes, except of course a
reduction in the number of intermediate
stages and the reduction in the amount
of space occupied by the chassis and its
parts. Consequently not a great deal
of attention need be given the elec-
trical details, whereas some data on
general installation work might be of
help to those desiring to make a similar
installation.

While in ‘the beginning it was found
that an antenna under the running board
was satisfactory, this was later changed
to be an antenna consisting of copper
screen in the top of the car (coupe or
sedan). In cases where there is already
wire netting in place this may be used,
although in some cases it may be neces-
sary to unground this wire netting from
the frame of the car. As a rule (if no
screen is provided in the car) copper
screen about 3 by 3 feet will suffice for
antenna,

Special Speaker

The speaker used in this case is a
special Utah magnetic that is both water

and dust proof. The dry B batteries in
the coupe installations are placed in
the back, whereas in the sedan the hat-
teries are placed in the rear of the
vertical back cushion. The A battery is
the one used for ignition, the filament
wire being brought in on one side of the
ammeter so that radio current consump-
tion can be registered by the ammeter.
Allen-Bradley spark plug resistors are
placed in each of the distributor leads
and in each of the spark plug leads.
In addition there is a bypass across the
generator, and one across the battery
side of the high tension coil.

Grounding of A Battery

Jt is stated that it does not matter
which side of the A battery is grounded

DOAS AL\

the receiver 1is
single control. The volume control is
a 75.000 ohm variable resistor between
the first, second and third cathodes and
the ground. As indicated in the sche-
matic the grid returns are made through
the frame of the car. Alternating tubes
have been employed for their ability to
stand rough treatment.

On one particular installation where
the machine was a Peerless coupe there
was more than ample volume.

Later models of the receiver show
change in that a 227 tube is used for
the first audio, and a 171A for the out-
put tube instead of the combination
shown in the diagram. The total A
current drawn under these conditions
is 3.5 amperes, and B current total of
25 milliamperes.
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Fig. 2. The electrical details of the auto receiver made by Scott are shown in

. this drawing

WwWWwWWw.americanradiohistorv.com


www.americanradiohistory.com

S50

Citizens Radro Call Book Magazine and Technical Review

Walker Goes Into a New Season With
His Versatile Flexi-Unit

Improved Version of Unit Now Available to Setbuilders, Servicemen

HAIN broadeasting companies in
C the past vear have been largely

responsible for an increased pub-
lic interest in the reception of short
wave programs, especially if these pro-
grams emanate from foreign shores.
While the majority of the listeners would
rather have their foreign programs
brought in over a chain network, never-
theless until such a time as the chains
can provide foreign programs every day
or night, there will be a steady demand
for a means to pick up these programs
without too great an expense.

Designs Flexi-Unit

In the past two or three secasons an
adupter arrangement having a great va-
riety of circuit possibilities has been
merchandised by the George W. Walker
Co. This season the model has been
changed in quite a number of points,
its scope of usefulness widened, and it is
now presonled to short wave enthusiasts
under the name of the Walker Flexi-
Unit. It is shown photographically in
I'igue 1, and three schematic diagrams
are given of as many methods of em-
plovment for the I'lexi-Unit. There are
eight other circuit connections possible,
but lack of space preevnts the reproduc-
tion of more than those shown on this
page.

Due to the flexibility of the circuit
the unit may be operated with either
battery or a.c. receiver, or as an indi-
vidual a.c. or d.c. single tube receiver.
By removing the grid leak mounted on
the top of the panel and shorting the
erid condenser with a link furnished
for that purpose, the unit is ready for
use as an extra stage of tuned radio [re-
quency permitting regeneration. But a
few moments are required to attach the
Flexi-Unit to any receiver.
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Fig. 2. When connected as an a.c.

pre-amplifier or booster the sche-
matic above is followed

and Experimenters

Fig. 1. This illustration shows the
model A4 Flexi-Unit made by the
Workrite interests and merchandised
under the name of George W. Walker

Used as Oscillator

When connected as an r.f. oscillator
many valuable uses for the unit will be
found, such as in checking and cali-
brating your receiver, or transmitting a
signal to determine the sensitivity of a
circuit. The radio service man and ex-
perimenter can rearrange the circuit to

(000,
LE

\J
5445
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Fig. 3. Service men will be able to
use the unit as an r.f. oscillator if
the connections shown here are

followed

www.americanradiohistorv.com

meet any of their requirements, or any
new idea that may occur to them. With
a calibrated short wave oscillator it is
very easy to chart or log new receivers
to determine the exact setting of the
dials without the need of fishing for the
signals. The use of the Flexi-Unit as a
short wave pre-amplifier will prove an
interesting experiment. '

Four Plug-in Coils

To avoid unnecessary losses and in-
sure good electrical contact the plug-in
type of coil has been selected. Four
plug-in coils, covering the range from
15 to 550 meters, are provided with the
unit, each coil being numbered and
readily distinguishable from the other.
One of the coils covers the broadcast
band from 200 to 550 meters, another
the band from 100 to 200 meters, while
two other coils cover the popular band
from 15 to 100 meters. There is suffi-
cient overlap on each coil so that orderly
progression may be followed in tuning.

The schematic diagram in Figure 2
shows the unit when connected as an
alternating current pre-amplifier or
booster, the grid leak being pulled out
and the metal link shorting the termi-
nals G and B. This connection serves
to pep up a receiver that may not be
delivering as much r.f. energy as would
be desired, either on the short or the
long waves.

In the diagram shown in Figure 3 the
service man will find a mean of using
the oscillator as an r.f. oscillator to
cover a range of 15 to 550 melers, using
either a 199 or 201-A tube. Dry bat-
teries can be used and the unit made
portable.

(Continued on page 110)
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Fig. 4. This diagram shows the unit
used as a short wave a.c. adapter for
covering the range from 15 to 200
meters in conjunction with your
regular broadcast receiver
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Measurement of Public Address Units
Shows Interesting Data

Products of Silver-Marshall, Webster of Racine and W ebster of
Chicago Recently Checked in Laboratory

the engineering department for

data on public address systems
along the same idea as the response
curves that are appearing exclusively in
this magazine, that arrangements have
been made to have a number of repre-
sentative systems measured in our
laboratory and the data published from
issue to issue. In this number we are
therefore glad to include the curves and
data of the three arplifiers recently
measured, in the hope that such infor-
mation will be of material aid to our
readers. Other measurements will -fol-
low in the November issue.

Three public address jobs are shown
on this page, both photographically
and accompanied by the amplifier’s
fidelity curve. One is Silver-Marshall
692, using a 224, a 245, two 250 and
two 281 tubes; the other the Webster
(Racine) A-37-50 using - two 227, two
250 in pushpull, and two 281. The
other is the Webster (Chicago) model
DH, using one 227 followed by two
227 in pushpull, then two 250 in push-
pull, with two 281 as rectifiers. Sche-
matic diagrams of these models will

SO many requests have come into

Fig. 1. This photograph shows the

" Webster (Racine) model A-37-50,

whose fidelity curve is shown on
this page :

appear in a later issue of this magazine.

Silver 692

In measurements on the S-M 692 out-
put impedance load was adjusted to 125
ohms, and coupled to taps 1 and 5 of
output transformer. An output of 1

Fig. 2. The Silver-Marshall 692 job

is illustrated in this photograph. The

fidelity curve for this model is also
on this page

watt was maintained on all measure-
ments. Volume control was turned on
full, and no hum was measurable at

output meter connections. Mutual con-
ductance of tubes used: 1 a.f. 930; 2

a.f. 2300; p.p. 1700; p.p. 1700 microm-
hos.
The following table gives the loss or

Webster (Racine)
When measuring the Webster (Ra-

cine) A-37-50 the output impedance
load was adjusted to 1000 ohms, and
coupled capacitatively to the 250 plates.
An output of 1 watt was maintained on
all measurements. Input taps 1 and 2
were used, giving an input transformer
ratio of 5:1. The hum delivered to the
oulput meter connections was .0113
watts. Mutual conductance of tubes:
1 a.f. 1500; 2 a.f. 15503 p.p. 2100; p.p.
2100 micromhos.

The following table gives the loss or
gain in decibels as measured as the vari-
ous frequencies; this measurement be-
ing made on the LO switch on:

f DB f DB

30—28.00 Loss
60— 8.50 Loss
90— 2.50 Loss
120—0.200 Loss

250— 0.00
400— 0.00 Ref.
800— 0.00
1000— 0.00

2.000—0.30 Gain
4,000—1.20 Gain
6,000—1.80 Gain
8.000—1.20 Gain
10.000—0.00
12.000—1.80 T.oss
14.000—3.20 Loss
16,000—5.50 Loss

The voltage amplification at the ref-
erence level was 4170.0 with the switch
on the LO side; with it on the HI side
the voltage amplification was 2976.19.

(Continued on page 111)

gain in decibels as measured at the vari-
ous audio frequency inputs:

f DB f DB
30—10.00 Loss 2,000— 0.00
. 60— 2.20 Loss 4,000— 0.00
" 90— 1.10Loss  6,000— 1.10 Gain

120— 0.80 Loss
250— 0.65 Loss

8,000— 3.60 Gain
10,000— 0.65 Loss

400— 0.00 Ref. 12,000— 8.20 Loss
800— 0.00 14,000—14.60 Loss
1000— 0.00 16,000—19.90 Loss

The voltage amplification at the refer-
ence level of 400 cycles was 2450.98.

WwWWwWWw.americanradiohistorv.com

Fig. 3. Here is seen the Webster
(Chicago) model DH, equipped with
microphone current meter and con-
trol. Its fidelity curve is given here
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Three Tube Adapter Makes Superhet
Out of Any T. R. F. Receiver

Self-Contained, A, B and C Powered Units Available in New S-M

r.f. receivers may now make a
superheterodyne out of their set
by the addition of a compact 3 tube
super adapter along the lines of the
Silver-Marshall 738 adapter illustrated
photographically and schematically on
this page, and recently tested out in our
laboratory.
By looking at the diagram in Figure
2 it will be immediately seen that the
greatest feature of the adapter is the
fact it provides its own filament, plate
and bias voltages instead of depending
upon the receiver to which it i: at-
tached to supply these voltages. This
makes it possible for the adapter to
be used with any receiver regardless of
the types of tubes used or the voltages
supplied.

THOUSANDS of owners of tuned

Tune on Short Waves

All that is necessary to do is to con-
nect the adapter to the input of your
t.r.f. receiver. set the tuning dials at
some frequency between 800 and 1000
kilocveles (depending upon local inter-
ference) and tune with the two tube
adapter across the short wave bands.
Phone stations on the higher frequencies
can be brought in over the t.r.f. job
with quality and volume that is out of
question with the ordinary short wave
receiver. Tuning is simplicity itself.
The left hand knob controls the antenna
stage. the center dial controls the short

738 Model

Fig. 1.

This photograph shows the
S-M 738 super adapter described
here

wave oscillator, and the right hand knob
is the on-off switch for turning on the
adapter. Readers who have played with
superheterodynes will immediately see
the resemblance to the old time supers,
except that the tuning is done at short
waves and the radio frequency stages
of your regular receiver act as the inter-
mediate frequency amplifier.

The unit which is shown in Figure 1
is quite compact and can be placed next
to the regular broadcast receiver. The
only precaution is to see that the lead
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Fig. 2. The schematic diagram of the 738 shows a simple adapter can be
evolved in a small space
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from the plate circuit of the 224 in the
adapter to the antenna connection on
the broadcast receiver is short as pos-
sible to cut down loss. The other two
terminals on the rear of the adapter
are the antenna and ground binding
posts. It will be seen that a 226 tube
becomes the rectifier in this unit and
since the amount of current drawn by
the 224 and 227 tubes is not of a very
great order, the 226 works nicely for
that purpose. A choke and filter con-
denser is also supplied in the unit.

After testing the unit out thoroughly
at night and in a good location for re-
ception, it was found to bring in enough
short wave broadcasting stations to per-
mit one to be entertained nicely, with
the possible exception of rapid fading
on some of the shorter channels.

Pick of Stations

A great many of the interesting sta-
tions may be found between 6140 and
6020 kilocycles as indicated in the fol-
lowing table. Of course there are a
number of stations not in this list that
might be of interest to listeners but they
can be picked up on other coils:

WoxXF . 6,020 49.83
W3XL . 6,020 49.83
W2XBR 6,020 49.83
WOXAQ 6,040 49.67
W2XAL . 6,040 49.67
W3XAU 6,060 49.50
W8XAL . 6,060 49.50
wWoxu .. 6,060 49.50
UOR2—Vienna ... ___. 6,070 49.40
W6XAL . 6,080 49.34
W2XCX 6,080 49.34
OXQ—Copenhagen ___. 6,090 49.26
W3XAL 6,100 49.18
FL—Paris 6,120 49.02
W8XK 6,140 48.86

The set is provided with 4 sets of
coils with ranges of substantially the
wavelengths shown below:—

1—16.6 to 31.0 meters.

M—30.0 to 56.7 meters.

N—55 to 104 meters.

0—103 to 195 meters.

Two other coils are obtainable for
covering higher wavelengths if this is
desired, although such a range is hardly
necessary.

Parts used in the construction of the

(Continued on page 110)
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Braxton-King Superhet Changed for
the New Radio Season

Variometer Type Antenna Coil Automatically Adjusts Tracking of

R.F. and Oscillator Stages

HANGES have been
C made in the design of

the Braxton-King tuner
according to recent advices
from the Mississippi Valley
Radio Co. These changes are
embodied in the schematic
diagram of the Model C Five
which is printed on this page.
A photograph of the super-
heterodyne tuner itself is also
shown here.

One of the advantages of
the C Five tuner is the fact
it may be used with any two
stage amplifier which will
supply plate voltages of 75

stage may be lined up with
its predecessors. This allows
changing at will the shape of
the selectivity curves, although
the curve shown on page 121
of the March, 1930, issue of
this magazine, was taken with
a common setting of the plate
circuit trimmers. Copies of
those curves are obtainable
from the manufacturer.

Phono Pickup

In the detector circuit where
a 227 tube is employed, there
are two lip jacks into which
may be plugged a phonograph

and 180 volts. Of course it
may also be used with the
standard Model D amplifier

made by the same company.

Circuit Changes

The model C Five is an improvement
over the previous modci in that the con-
struction and shielding employ heavier
material, while various improvements
have been made in the circuit itself,
such as the use of individual shielded
r.f. chokes in the plate leads.

The new model also incorporates an
antenna coil of variometer type, the
rotor of which is connected to and ro-
tated by the main tuning condenser
shaft. This gives automatic adjustment
of inductance and permits extremely

Fig. 1. In this picture may be seen the Model C Five tuner
as recently photographed. The circuit used in the tuner is

shown at the bottom of this page

close tracking of the antenna and oscil-
lator circuits so that the midget con-
denser is only necessary for extreme
distance work.

The antenna stage is equipped for
short or long aerials. The oscillator tun-
ing is across the grid circuit so the
rotor can be at ground potential. Bias
on the oscillator to hold down the plate
potential is provided by a 1,500 ohm
resistor with its bvpass between the
cathode and ground circuit. Plate cir-
cuits of all the intermediate stages are
provided with trimmers so that each

pickup unit. Volume control
is provided by the employ-
ment of a 2,500 ohm variable
resistor in series with a 1.500
ohm fixed resistor placed be-
tween the common cathode line and
ground. The schematic diagram in Fig-
ure 2 shows a filament transformer with
a single winding to carry all of the
heater type tubes used in the tuner, a
20 ohm center tap resistor across the
secondary winding.

Response curves of the tuner alone
have not been taken for this article be-
cause such measurements would hinge
largely on the type of audio amplifier
used for the test. However, the curves
taken on the entire unit were shown in
the March issue.
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Fig. 2. Several changes of a circuit nature have been made in the Braxton-King tuner described on this page, the

circuit being as drawn here
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Leutz Model C Short Wave Radio Set
- Designed for Battery Use

Unit Construction Permits Double Shielding and Extreme Flexibility

of Circuit Arrangement

DDING a
A new model
to itz line,

C. R. Leutz. Inc.,
has announced its
Model C short
wave radio re-
ceiver, using the
unit construction
idea  which may
be seen in the pho-
tograph of the re-
ceiver itself. The |

to obvious techni-
cal limitations the
power output stage
of the audio unit
is not pushpulled.
By having three
cascaded stages of
audio sufficient
volume is avail-
able and the am-
plifier is sensitive
to even the weaker
signals that might

picture is taken
with all the lids
open as indicated
in Figure 1.

Schematically the circuit is shown in
Figure 2 which consists of two r.f. am-
plifier units, a regenerative detector
unit, and the audio unit this being the
most desirable combination for all
around work. Using one less r.f. stage
is probably the best for those not in-
terested in extreme distance with maxi-
mum volume.

6 Coils Cover Range

In order to cover the band from 15
to 200 meters in an eflicient manner and
secure the greatest voltage step-up the
Model C tuner is provided with a series
of 6 plug in coils with ranges as shown

Fig. 1. 4 photograph of the interior of the Leutz Model C is shown above.

The lids of the separate units are raised

Coil 2 110- 70
Coil 3 75- 50
Coil 4 ; 55- 30
Coil 5 - 35- 20
Coil 6 . 25- 15

The tuning dials on the new Leutz
Model C have a 360 degree dial move-
ment, which together with the small
tuning capacities employed, permit the
logging of the receiver to a considerable
degree.

Double Shielding

It should be observed that the unit
construction possesses two advantages,

not be audible with
less audio amplifi-
cation. Jacks are
provided so head-
phones or speaker can be used in any
of the stages.

As will be seen in the diagram the
detector unit is arranged with a two-
winding coil, one winding of which is
the detector grid circuit and the other
the regenerative winding. The coupling
between these two coils is fixed, and
therefore the regenerative control must
be by capacity or resistance change. In
this case one condenser is used as a
regeneration control.

The antenna or first r.f. stage unit
is also contained in an individual
shielded case. One tuned inductance is
required and it has two windings. The

helow :— Meters one being the double shielding, and the first winding tunes the grid circuit of
Coil T 200-100 other flexibility of arrangement. Due (Continued on page 110)
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Fig. 2. The schematic diagram of the Model C short wave receiver may be seen above
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Makes A.C. Addition to Jewell
133 Set Tester

N alternating current addition to
the Jewell 133 d.c. test kit has
been worked out by one of our

readers, E. C. Baker, who maintains the
Baker Radio Service at 7012 Whittaker
Ave., Detroit, Mich. Mr. Baker is pass-
ing the information along for the benefit
of other service men who have need for
such equipment.

Photo and Diagram

A photograph of the addition is
shown in Figure 1 while the schematic
drawing of the circuiv is set forth in
Figure 2.

According to the data accompanving
the drawing there are three switches
used. Switch 1 is a single pole double

Fig. 1.

This photograph shoics the a.c.
addition to the Jewell 133 set tester de-
reloped by E. C. Baker of Detroit, Mich.

throw switch. In position CI it is used
for testing the 280 tubes (with Switch 2
open to prevent short circuit). When
the switch is on C1 the plate of the 280
on the grid terminal of the socket (S 2)
is tested, with Switch 2 open. When
testing the 280 plate that is on the plate
terminal of the socket S 2, then Switch
2 should be closed.

When the Switch 1 is thrown on the
C2 side it also tests the plate of a 281;
or a 210 or 250 power tube. The switch
Sw2 must be closed when the plate

Name
A O Imayton
Acmie Mfg, Ca,
Aeme Mfgo Co.
All-Americen Mohawk
All-Anrerican Mohawk
American Rasch ..
Amrad
Amrad
Atwater Kent
Atwater-Kent (cap.)
Atwater-Kent (Ind.)
Ralkeit
Rremer-Tully
Rrunswick .
¢'olanial
Crosley
(rasley
Crosley
Crasley
Crosley
Dayian
Defco Autn. Radic
Edison
Frla
Fada
Federnl
I'read-Fisemann
Freshman
General Motors
Gilfillan Bros
Grayhar Fleetrie Co
Grobe
Gulbransen
Howanl
Howani
Kennedy, Colmm R
King Mifg. ¢
Kelster
Kolster
Majeati
Majrstic
I'hilco
I’hil
RCA
nRCA
Sitver-Marshall
Silver-Marshall
Stagle .
Slagle (Continental)
Sonora .
Kparton
Sparton
Splitdorf
Steinite
Stewart-Warner

Qte

irt-Warner
Stromberg-Carlson
Strombergz-Carlanp
"I’_cmpk-
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Fig. 2. At the right
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47,

000,

may be seen how
small and compact
the portable modu-
lated oscillator can
be made if one fol-
lows the ideas em-
ployed by Mr. Fer-

guson

Fig. 1. The drawing
at the left is the
schematic diagram
of the modulated os-
cillator using battery

S supply for plate and
filament. The sche-
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=l

-+

/:/L,SW—\

F- 15V FLASH LIGHT
CELLS TN PARFLLEL N

reading is low enough to be read on
the d.c. tester on the 0-20 ma. scale. such
as the 201-A, 226, etc. For testing d.c.
tubes; theze may be tested in the usual
manner in the 133 Jewell outfit. All
switches should be left open when using
the d.c. tester.

One may also run a.c. voltmeter leads
to binding posts for external use. The
switch marked Sw3 in the drawing is a
single pole single throw switch for cut-
ting the a. c. voltmeter in and out of
the a.c. filament line.

Parts Used

The parts used and their designations
are shown helow:

SwW2 S.P.D.T. switch

SW3  S.P.D.T. switch

SW1 D.P.D.T. switch

B Connection block from Jewell
d.c. tester

A Connection block  from a.c.
tester

M.A.m Zero to 100 m.a. milliameter

VM Zero to 7Vs-volt voltmeter a.c.

Sl Five prong socket, subpanel

S2 I'our prong socket, subpanel

Mr. Baker made up a five-prong plug
from an old tube base of the a.c. type
and a broomstick end for a handle.
using a five-wire cable about three feet
long, by means of which the adapter is

OUT MODULATOR

matic is based on the

SN 70 CYT general idea shown

in Fig. 2 on page

69 of the March,

1929, issue of this
magazine

plugged into the set. Some radio service
men may have a multiple scale a.c.
voltmeter they could use in place of the
one designated.

Portable Case

The case in which the instruments
are mounted came from a Corona port-
able tvpewriter, and may be seen in the
photograph, Figure 1.

We shall be glad to hear from other
service men who develop handy units
for simplifying their work on receivers
and power amplifier systems.

Makes Compact and Portable
Oscillator

l I SING the article on page 69 of
the March, 1929, issue of this

magazine as a basis, a compact
and inexpensive portable modulated
oscillator has been made by Robert G.
Ferguson, of the Nineteenth Airship
Company, at Langley Field, Va., ac-
cording to a recent letter received.

Mr. Ferguson states the oscillator
uses two WD-11 tubes, two flashlight
cells and a National type N precision
vernier dial. The tubes, sockets and the
cabinet were taken from a Radiola III
found in the junk pile.

The instrument is all contained in a

Fig. 3. At the left
may be seen a pho-
tograph of the in-
side of the modu-
lated oscillator de-
scribed on this page

WWW.americantadiohistorv.com

cabinet eight by six and a half by five -

inches. There are no outside connec-
tions other than two terminals for the
pickup coil. Even the external connec-
tions, states Mr. Ferguson, are optional,
since the oscillator is unshielded.

Photographs were taken by the con-
tributor and these are shown in Figures
2 and 3. The former is a view of the
completed job in its cabinet. The reader
may readily see how portable the job is
from the picture. The latter photograph
shows the inside of the modulated oscil-
lator with its self-contained power sup-
ply for plate and filament circuits.

The schematic diagram of the oscil-
lator is shown in Figure 1.

Although the original model de-
scribed in the March, 1929, issue showed
the necessity for shielding of the unit,
in many of the variations of this job
shielding has not been employed, gen-
erally because the work required of the
oscillator did not require complete
shielding. Also the power output from
a pair of WD-11 tubes is rather small
and many of the users of the equipment
have desired greater output by means of
which they could use a grid dip oscil-
lator working against the signal from
the oscillator induced in an adjacent
circuit. For ordinary test work and for
use as a simulator of a broadcast station
the job described on this page and
made by Mr. Ferguson works admir-
ably. We will be interested in hearing
from others who have made variations
of the unit in the March, 1929, issue.

Breaking in on Auto Radio
By BoB Erris

Manager, Service Department,
Silver-Marshall, Inc.

N summer, for many radio service
I men, the goose that lays the golden

eggs goes on a strike. The summer
profits of many service men and servic-
ing organizations are practically nil.
As much as we dislike to admit it, radio
has a tendency to be seasonal. '

(Continued on page 99)
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Portable Signal Generator Provided
, for Howard Distributors

Can Be Used to Check Alignment of Condensers and to Determine

means of which alignment of tun-
ing condensers can be checked
and other tests made, has recently been
made available to distributors and deal-
ers at a nominal cost by the Howard

Radio Co., South Haven, Mich.

A description of the generator is
given in this article for the benefit of
service men and dealers. The photo-
graph of the job is shown in Figure 1,
the front panel layout is shown in
Figure 2 while the schematic wiring
diagram is shown in Figure 3.

According to the instructions accom-
panying the generator the instrument
can be used to check the alignment of
the gang condensers in the Howard or
other types of receiving sets. It can
also be used to determine the sensitivity
of the various receivers being tested.
Likewise it can be used to check the
output of different types of tubes,
speakers, or the varions audio trans-
formers in a receiver, as well as check
the calibration of a receiver.

The instrument comprises a shielded
box which is divided into three separate
compartments (shielded), the various
compartments housing the following
parts:

3 PORTABLE signal generator by

Oscillator

The oscillator comprises a radio fre-
quency generator which operates over
a range from 550 to 1500 kilocycles. A
199 tube is used in this oscillator and
means are provided to modulate the out-

Figure 2, which is a layout diagram of the front panel,
is shown below, while the schematic diagram, Fig. 3, is

shown at the right

Output of Different Tubes

put of this oscillator over the required
musical range. A place is provided in
the lower section of this compartment
for necessary batteries with which to
operate the oscillator. A fractional part
of the output of the oscillator is tapped
off, and by means of a shielded cable,

Fig. 1. The portable signal gen-

erator made by Howard for his

distributors and dealers is shown in
this photograph

this output is carried over into the at-
tenuator compartment.

Attenuator

The voltage, or output, which is de-
rived from the oscillator is connected
across a non-inductive potentiometer,
which is of the Tonatrol type and which
provides a means for varying the out-
put from zero to a maximum value.
The output leads of this attenuator are
connected to tip jacks on the lower left-
hand side of the generator box that are

marked “Ant” and “Gnd.”

FILAFENT
AT TENUATOR SIS

GROUND ANTENNA

Output Meter

An output meter is furnished with
this instrument and this meter is con-
nected by means of two rubber covered
leads having clips on one end and phone
tips on the other, directly across the
voice coil terminals of the dynamic
speaker. In other words, this meter,
when connected across the voice coil of
the speaker, indicates the output in
volts of the radio receiver. This meter
can also be used for purposes of meas-
uring low a. c. voltages as its range is
from 0 to 3 volis a. c.

Suitable markings are made opposite
each control on this generator to indi-
cate the component parts. For instance.
the word “modulator” is next to the
grid lead resistor which provides the
means for varying the frequency of the
modulating system. The switch which
turns the current on the filament circuit
is marked “On and Off.” Be certain this
switch is turned off after finished testing
with the instrument. With proper care
the dry batteries should last approxi-
mately three months. If care is not
taken the batteries may be run down
within a week’s time.

There is furniched with the oscillator
a frequency chart which when used
with the vernier dial assists in showing
the relation of the dial markings to the
frequency of the oscillator. A rheoslat
is provded for increasing or decreasing
the filament current for the 199 tube.
As the batteries run down it will be

(Continued on page 92)
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N presenting
the response
curves on these
pages it is desired
lo obviate as much
as possible repeti-
tion of the condi-
tions of measure-
ment  which  will
apply to each set
of curves,
Aecordingly this
page is devoted to
a recital of the
measurement  con-
ditions and other
data enabling the
reader to readily
interpret  these
curves without
having to refer to
articles in past is-
sues of this maga-
zine.—kditor,
[irst  appears
model, then serial
number, followed

making  the measure-
ments, and the date.
Three measurements
are indicated, these be-
ing sensitivity, selectivity and fidelity.

Equipment Used

General Radio tvpe 377-B low fre-
quency oscillator; General Radio type
103-C standard signal generator: Gen-
eral Radio type 486 output meter.

All measurements. with the exception
of fidelity. are made with 400 cycle 30
per cent modulation.  Fidelity meas-
urements  are made with a varying
modulation frequency of 30 to 10,000
cveles. 30 per cent modulation being
maintained at all frequencies. The out-
put load impedance is adjusted 1o ...
(this value of impedance varies with
different receiver output systems)  and
coupled . (method of coupling also
varies with each type of receiver).

An output of 050 watls is maintained
on all measurements. A dummy an-
tenna  having 20 uh inductance. 200
mmf. capacity and 25 ohms resistance

is used. (Departure from standard is
indicated on the sensitivity graphs.)
The receiver was phased at ke.
The volume control was turned _.____.
Audible regeneration began at .. ke.
and stopped at ... ke, Oscillation
began at .. ke. and stopped at ... .

ke, The hum voltage delivered to the
output meter connections was
volts, or .. _ milliwatts.

Mutual conductance of tubes used:

Ist r. f. . .. micromhos
2nd r. f. . micromhos
3rd r. f. micromhos
Hh r. 1. micromhos

RESPONSE CURVES

by a note as to engineer

Data appearing on this page sets forth all conditions of meas-
urement as used by our laboratory in the preparation of the
sensitivity, selectivity and fidelity curves appearing inthis issue

5th r. f. micromhos
Detector .. . micromhos
Ist a. f. . micromhos
PP a. . - micromhos
PP a. f. . micromhos
2nd Det. . micromhos
Oscillator . micromhos

Radio frequency overload:
microvolts at 600 kc.
__________ microvolts at 1000 ke.
........ . microvolts at 1400 ke.

Scnsitivity

The sensitivity curve as plotted shows
the sensitivity under the specified condi-
tions in microvolts field strength plotted
against carrier frequencv in kilocycles.
The interpretation of this curve is as
follows: A station will cause standard
output when it has a local field strength
equal to the microvolis indicated on
the curve directly above the frequency
of the station. '

To find the sensitivity of the receiver
in microvolis-per-meter, based on a
four meter antenna, divide any point
on the curve in microvolts, by four.

The curve is also indicative of the
overall gain of the receiver. Thus 14.1
volts divided by the microvolts at any
point on the curve will give the receiver
overall gain at that frequercy.

Selectivity

The selectivity curves are plotted in
field strength ratios vertically versus
frequency plotted horizontally.  The

www.americanradiohistorv.com

field strength ratio
is determined by
the input in micro-
volts required to
obtain standard
output at reson-
ance, and at vari-
ous frequencies
off-resonance.

The curves may
be analyzed as fol-
lows: A station
on any frequency
off resonance will
cause equal vol-
ume interference
when its vertical
line intersects the
curve of the sta-
tion at resonance.
The point of in-
tersection indi-
cates field strength
greater than res-
onance which will
produce equal vol-
ume interference.

The following table
gives field strength
greater than resonance
to produce equal volume
interference:

Interference Ratio
Resonance Kilocycles off resonance
Plus 10 Plus 20 Plus 30
600 kc.
1000 ke.
1400 ke.

600 ke.
1000 ke.
1400 ke. . . .

The following table gives width of
selectivity curves at 10, 100 and 1000
times the field strength at resonance:

Band Widths

Kilocycles wide
600kc. 100 ke. 1400 ke.

Times field
strength
10

Fidelity

The fidelity of a receiver is measured
as the faithfulness with which the audio
component of the carrier frequency is
carried through the receiver and de-
livered to the output indicating device,
wherever it may be connected.

The measurements are made with the
various modulation frequencies and
varying the radio frequency input to
maintain standard output.

The ratio of the voltage input at the
modulation frequency of 400 cycles, to
the voltage input at other modulation
frequencies is calculated in decibels
and plotted as loss or gain from 400
cycles as the case may be. These meas-
urements do not consider the frequency
response curve of the speaker used.
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Curves on the Silver 30-B Receiver

URVES were taken on the Silver
C 30-B in accordance with the

standards set forth in the text on
page 64.

Receiver was phased at 1280 kc.
Volume control full on. Audible re-
generation began at 600 kc. and
stopped at 1500 kc. Hum voltage de-
livered to output meter connections

was .09 milliwatts.

Mutual conductance of tubes: 1 r.f.
1000; 2 r.f. 1050; detector 950; 1 a.f.
1160; PP 2000; PP 2300.

Output impedance load adjusted to
4000 ohms and coupled capacitatively
to the 245 plates. Dummy antenna not
slandard, consisting of 200 micromicro-

farads capacity. These measurements
do not consider the frequency response
of the speaker. The schematic of this

receiver will be found elsewhere in this
section.

Interference Ratio

Resonance  Kilocycles off resonance
600 kc. 25.60 428. 1932
1000 ke. 9.12 70.2 351.3

1400 kc. 6.50 16.0
Minus 10 Minus 20 Minus 30

600 kc. 36.95 560. B
1000 ke. 8.25 119.4 631.5
1400 kec. 4.00 17.0 806.0

Band Widths

Kilocycles wide

Times field

strength 600 ke. 1000 ke. 1100 ke.
10 11 21 27.5
100 8 4] 59
1000 18

Howard S. G. A. Response Curves

S.G.A. were taken in accordance

with the standards indicated on
page 64. Receiver phased at 970 kc.;
volume control maximum; no audible
regeneration, no oscillation; no meas-
urable hum.

Mutual conductance of tubes: 1 r.f.
1050; 2 r.f. 1040; 3 r.f. 1050; detector
1280; p.p. 2050; p.p. 1770.

Standard dummy antenna used in
measurements. Output impedance load
adjusted to 4000 ohms, coupled capaci-
tatively to 245 plates.

Sensitivity curve shows a maximum
at about 23 microvolts and a minimum
at 48 microvolts. In the selectivity

RESPONSE curves on the Howard

curves the 1000 and 1400 kc. curves are

S —
EAMmim
AODEL| 515

slightly lopsided, but not sufficiently to
cause trouble.

The schematic diagram of this model
Howard is published in the latter part
of the Service and Repair department
for the benefit of service men.
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Interference Ratio

Resonance  Kilocycles off resonance

Plus 10 Plus 20 Plus 30
600 ke. 67.50 1070, 17111
1000 ke. 3.26 50. 223.0
1100 ke. 3.00 11. 39.3
Minus 10 Minus 20 Minus 30

Plus 10 Plus 20 Plus 30

600 ke. 82.50  1103. ;
1000 ke. 15.00 281. 982.0
1100 ke. 13.65 9]. 233.0

Band Widths

Kilocyeles wide

Times field

strength 600 ke. 1000 ke. 1100 ke.
10 11.0 21.5 27.0
100 . 21.5 10.0
1000 36.5 o
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Response Curves on Majestic 130A

MONG the receivers recently
measured in the laboratory of

this magazine is the Majestic
130-A, whose response curves are shown
in this page. Antenna dummy was not
standard. being only 250 micromicro-
farads.

Receiver was phased at 1280 kilo-
cveles. Volume control set at maxi-
mum. No measurable hum was en-
countered at the outpul meter connec-
tions.

Mutual conductance of the tubes
when used in testing the set was: 1 r.f.
1110; 2 rf. 1050; 3 r.f. 1070; de-
tector 1030; PP 1090; PP 1760

micromhos.
Least sensitivity is shown at 600 ke.

0 B0 0

1eeovolTes: -
1GROYOLT S EEpi e

B TRE
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AT O O

600 7 0 | 1000 11100- 12 13 1400 |

L

with 15 microvolts, while greatest sensi-
tivity is indicated from 1200 to 1500
kec. with about 5 microvolts, the average
being about 7 microvolts. Interference
ratio and band widths are given in the
table following:

Interference Ratio

Resonance Kilocycles off resonance
Plus 10 Plus20  Plus 30
600 ke. 118.1 3850
1000 ke. 5.0 117. 1393.2
1100 ke. 2.5 0. 48.7

Minus 10 Minus 20 Minus 30

600 ke. 23.6 1290.9 11,818.2

1000 ke. 7.35 363.2 2565.0

1400 k. 375 761 198

Band Widths

Times field Kilocycles wide

Strength 600 ke. 1000 ke. 1400 ke.
10 . 12 21 32.5
100 . 21 34.5

1000 . . 35 53
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Colonial Radio Set, Model 33 A. C.

\ this page will be found the
O sensitivity, selectivity and fidel-

ity curves of the model 33 a. ¢
made by the Colonial Radio Corpora-
tion.

Output input impedance was adjusted
to 1000 ohms and coupled capacitatively
to the 215 plates. Output of .050 watts
was maintained. The standard dummy
antenna was employed.

The receiver was phased at 1100 ke.
The volume control was set just below

point of oscillation on frequencies
above 1100 ke. On other frequencies
volume control wide open. Oscillation

between 1100 and 1500 ke.
Mutual conductance of tubes used:

1 r.f. 900; 2 r.f. 910; 3 r.f. 920; de-

SLNS

11[""(.:_: oo o

tector 1100; P. . 1660; P. P. 1840

micromhos.

The sensitivity curve was quite flat,
as indicated, although the setting of the
volume control must be borne in mind.

Interference ratios and band widths

are given in the tables following:

Interference Ratio

Resonance Kilocycles off resonance
Plus 10 Plus20  Plus 30
600 kec..... 80.8 1179.0 5611.0
1000 ke.. - 31.6 176.6 683.3
1400 ke. . 8.6 42.5 133.3
Minus 10 Minus 20 Minus 30
600 ke.. .. 83.3 1308.0 8000.0
1000 ke. 29 55.8 500.0
1400 ke.. 2.8 6.0 16.3

Band Widths

Times field Kilocycles wide

strength 600 ke. 1000 ke. 1400 kc.
10 12.0 21.0 36.0
100 . . 21.0 390
1000 .. 38.5 69.5

e
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Family of Curves on the Crosley 77

forded in the Crosley 77 model

receiver recently measured in the
laboratory of this magazine. The re-
sponse curves for this model appear on
this page.

Output impedance load was adjusted
to 4000 ohms and coupled capacita-
tively to the 245 plates. Standard out-
put of
Standard dummy was employed.

Receiver was phased at 1000 kc. and
volume control turned on full. No hum
voltage could be measured at output
meter connections.

Mutual conductance of tubes used in
testing this model: 1 r.f. 990; 2 r.f.
980; detector 1000; 1 a.f. 1100; PP

Q UTOMATIC volume control is af-

1980; PP 1700 micromhos.

.050 watts was maintained.

Greatest sensitivity on this model was
between 800 and 1100 kilocycles with
about 5 microvolts, while least sensi-
tivity was at 600 and 1400 kilocycles,
with 15 microvolts. While the volume
control is at maximum for these meas-
urements the automatic feature has not

S s en EH
IaEEl .I L REEDE ! P‘.E’.."':

|| L]

begun to function.

Interference Ratio

Resonance Kilocycles off resonance
Plus 10 Plus 20  Plus 30
600 ke. . ... 6.4 63.0 213.0
1000 ke.. .. 4.9 33.8 138.0
1400 ke. . 1.4 2.7 79
Minus 10 Minus 20 Minus 30
600 ke. . 18.4 92.5 290.0
1000 ke. . 19.3 118.0 382.0
1400 ke. 5.0 19.0 32.2
Band Widths
Times field Kilocycles wide
Strength 600 ke. 1600 ke, 1100 ke.
10 19 20.5
100 . . .41 45.5
1000

00! 200 T 0oL

Response Curves on Sparton No. 620

three curves taken by our labora-

tory on the Sparton model 620
may be seen in the sensitivity curve
which is practically a straight line from
600 to 1400 kilocycles.

Standard procedure followed in mak-
ing the measurements. Output imped-
ance load was 4000 ohms coupled ca-
pacitatively to the 245 plates. Standard
output of .050 watts. Standard antenna
dummy used.

Receiver phased at 1250 kilocycles
and volume control turned on full. No

r I YHE most interesting feature of the

hum could be measured at the output
meter connections.

Mutual conductance of tubes: Cardon
specials for this receiver.

From the selectivity curves it will be

seen there exists a slight lopsidedness,
but not sufficient to cause a decided de-
crease in tuning efficiency. As will be
seen the sensitivity curve is quite re-
markable.  Electrical fidelity suffers
due to selectivity where considerable at-
tenuation of high frequencies exists.

Interference Ratio

Resonance Kilocycles off resonance
Plus 10 Plus 20 Plus 30
600 kc.. . 50.0 710. 3520.0
1000 kc. 3.8 57.0 2906.0
1400 ke. - 4.0 10.8 22.2
Minus 10 Minus 20 Minus 30
600 ke. ... . 45. 570.0 3360.0
1000 ke. . 16.0 230.0 1010.0
1100 kc. - 16.0 060.0 150.0
Band Widths
Times field Kilocycles wide
Strength 600 ke. 1000 ke. 1400 ke.
10 .. 10 21 215
- 245 38
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Stewart-Warner No. R-100A Curves

EASUREMENTS recently made
M on the Stewart-Warner R-100 A
are indicated in this column.
Output impedance load was adjusted
to 3000 ohms and coupled capacita-
tively to the 215 plates. Standard out-

put of .050 watts was maintained.
Standard  dummy antenna was em-
ployed.

Receiver was phased at the factory,

this setting being maintained. The vol-
ume control turned on full. No hum

was measurable at the output meter
connections.

Mutual conductance of the tubes used:
1 rf. 1010; 2 r.f. 910; 3 r.f. 910; de-

tector 1300: 1 a.f. 1200; P.P. 1660; Interference Ratio

P.P. 1810 micromhos. Resonance Kilocycles off resonance
Interference ratios and band widths Plus 10 Plus 20 Plus 30
are shown in the following table: 600 ke. ... 114, 1978
1000 ke. .. 15.7 128.5 442.8
. 1400 ke.. ... 2.52 8.23 20.0
CIBPEE Minus 10 Minus 20 Minus 30
E 600 ke.. ... 81.0 1368 .
1000 ke. .. 4.65 92.8 464.2
1100 ke. .. 215 3.70 28.6

Band Widths
Kilocycles wide

Times field

strength 600 ke. 1000 ke. 1400 ke.
10 ... 95 19.0 44.5
100 .. 18.5 385 ..

Brunswick Radio Receiver Model 15

MONG the several receivers re-
A cently passing through our meas-

urement laboratory is the Bruns-
wick model 15, the sensilivity, selectivity
and fidelity curves of which are shown
on this page.

Output impedance load in this case
was adjusted to 1000 ohms and coupled
to the plates of the 215 tubes placed in
parallel. Standard output of .050 watts
was maintained. The dummy antenna
of 20 uh, 200 mmf and 25 ohms was
emploved.

Phasing frequency set at the factory
was maintained.  The volume control
was lurned on full. No hum could be
measured at the output meter connec-
tions.

Mutual conductance of tubes used:

: _5;:]5:' Sq;ﬁ‘{giz_'.fi!'h‘-lTYlB.iiélh

525
Ol

1 r.f. 920; 2 r.f. 940; 3 r.f. 910; de-
tector 1210; 1 a.f. consisting of 245

Interference Ratio

. Resonance Kilocycles off resonance
tllébﬁ)s Illl?crl();:ilol:l’ one 1660 and other Plus 10 PlugZO Plus 30
o . 600 ke...._. 203.6 2772.7 12,000.0
In.terf'erence.ranos and band widths 1000 ke. . 19.0 1909  1109.0
are.mdlcated in the two columns fol- 1400 ke. 10.0 37 151.0
lowing:
Minus 10 Minus 20 Minus 30
" ]\ LN TR E TR 600 ke...____ 66.3 11454  6000.0
i : Is 7 iZ A 1000 kC._ . 372 454.5 2409.0
: 1400 ke....__. 14.2 90.0  1200.0
Band Widths
Times field Kilocycles wide
strength 600 ke. 1000 ke. 1400 kc.
10 . 9.5 12.5 18.0
100 ... 20.0 29.5 47.0
1000 ... 34.5 55.0 ...
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New Westinghouse Sup@n No. WR-5

laboratory has finished measuring
the Westinghouse superheterodyne
model WR-5 whose curves are presented
on this page. Since it is the first of the
superheterodyne models to be run in
our laboratory, the curves should be of
more than passing interest to all.
Output impedance load was adjusted
to 4000 ohms and coupled capacita-
tively to the plates of the 245 tubes.
Standard output of .050 watts was main-
tained. Dummy antenna was the stand-
ard one of 20 uh, 200 mmf and 25
ohms. Phasing frequency set by factory
was maintained.  Volume control
on full. No oscillation. No hum.
Mutual conductance of tubes used:

1 r.f. 940; 1 if. 1020; 2 if. 900; 1 de-

JUST as this issue goes to press our

tector 1000; p.p. 1850; p.p. 1850; 2
detector 1030, and oscillator 1300
micromhos.

It should be observed that in drawing
the selectivity curve only the 600 ke
curve is shown, since hoth the 1000 and
1400 kc curves were within a kilocycle

A e

of these values at one thousand times
the field strength.

Interference Ratio

Resonance Kilocycles off resonance
Plus10  Plus20  Plus 30
600 ke... 900 R
1000 ke. 900

1400 ke. 900 I 3 ]

Minus 10 Minus 20 Minus 30
600 ke.
1000 ke.

1400 ke. L

Times field

Kilocycles wide

strength 600 ke. 1000 ke. 1400 ke.
10 ... 8.0 8.0 8.0
100 12.5 12.5 12.5
1000 .. 18.0 18.0 18.0

(ITY:
WES T

Zan@yéGiM Music Box Clarion Curves

response curves on one of the

mantle sets so popular in certain
sections of the country. We are show-
ing on this page the measurements on
the Zaney-Gill model known as the
Music Box Clarion which is manufac-
tured in Los Angeles.

As usual, the output impedance load
is adjusted to 4000 ohms and coupled
capacitatively to the plates of the 245
tubes. The standard output of .050
watts is maintained on all measure-
ments. Standard dummy antenna is
used.

The receiver was phased at the fac-
tory and this phasing maintained. The

READERS may be interested in the

volume control was turned just below
the oscillation point. Oscillation be-

gan at 550 kc. No hum was measurable

at the output meter connections.
Mutual conductance of the

T EEISEEEG TN ]
REG25 AN X GILL

= 'ﬁlﬁ' L R o

tubes
used: 1 r.f. 1100; 2 r.f. 1150; detector
1200; 1 a.f. 995, 2 a.f. 2300 micromhos.

S sty i v e i e Lot
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Interference Ratio

Resonance Kilocycles off resonance
Plus 10 Plus 20 Plus 30
000 ke.. . 98.3 178.6
1000 ke. 39.6 102.7 336.3
1400 ke..... 5.3 11.7 23.6
Minus 10 Minus 20 Minus 30
600 ke. . 30.5 728.6 :
1000 ke.. ... 31.8 81.8 309.0
1400 kec..._.. 15.6 26.2 318

Band Widths

Times field Kilocycles wide

strength. 600 ke. 1000 ke. 1100 ke.
10 65 22.5 -
100 . 6.5 36.5 -
1000 24 . ——
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Delco Automotive Radio Recelver

CCORDING to a release {rom the
Deleo Radio Corporation after a
long period of research and ex-

perimentation. General Motors has an-
nounced a radio receiving set for auto-
mobiles together with complete plans
for servicing and national distribution.
The set has been called the Deleo Auto-
motive Radio and is manufactured by
the Deleo Radio Corporation at Dayton,
Ohio.  National and service are
under the divection of United Motors
Service with 27 hranches and 3,000 au-
thorized serviee stations.

The Delco  antomobile radio is a
five-tube  receiver. using  three screen
erid tubes. and operated by remote con-
trol from the instrument panel. It can
be installed without changing a single
unit of the car.

Fiexible Cable Used

Simplicity and neatness are features
of the set. which is entirely out of sight
beneath the car’s cowl. Only three de-
vices are to be found on the instrument
pancl—mounted in an attractive man-
ner. at the right. where they do not
interfere in the slightest degree with
the other instruments. They are a tun-
ing dial. a volume control and a key
switch. The tuning dial is connected to
the set of a flexible cable and operates
three  variometers. all mounted on a
<ingle shalt.

In the Deleo automotive radio, two
tuned radio frequency stages are used
with 221 amplifier tubes. connected in
A similar serveen grid tube s
used as a detector. For radio frequency
a 227 tube ix uzed in the first stage and
a 112-A in the second. A voltage regu-
lator tube is emploved to keep the volt-
age constant in spite of varving engine
speeds or extra drain on the battery
when the Helus are turned on. This is
a desirable feature and prevents surg-
ing ol volume. keeping the tone even

suales

SeTies.

under all conditions.

Variometer Tuning

Old timers in the radio game will rec-
ognize the variometer tuning of the
radio frequency and detector grids, the
three variometers being on a common
shaft arranged for single control. Bias
for the grid of the first 221 tube is se-
cured through the drop across a single
resistor, properly bypassed, between the
cathode of the 221 and ground. The
plate circuit of the 221 detector and
the grid of the first audio is direct
coupled so that automatic volume con-
trol is afforded, while a manually op-
erated volume control is also provided
for separate control of volume. Detec-
tion is by means of the conventional
erid leak and condenser. In the audio
stage the coupling Dbetween the first
audio and the 112 output tube is by
means of resistance and capacity cou-
pling. The plate circuit of the output
tube has an r. f. choke bypassed at each
end, and leading into a 100 henry choke
coil. the magnetic speaker being capa-
citatively coupled across the top of the
choke and ground.

Interference from passing objects is
offset by an automatic volume control
to increase the amount of current when
the car passes steel buildings or over-
head wires, which normally would bring
about a reduction of current.

Current is supplied by the car’s stor-
age battery and by four vertical type
standard size 45-volt “B” batteries and
one 22,5 volt “C” battery. The “B”
hatteries are carried in a speciallv-de-
signed metal hox placed under the floor
hoards and fully protected against mud
and water. The “C” battery is conven-
iently located, depending on the type
of car.

A econe speaker—found to give the
hest tone value and speech reproduction

—is mounted on the dash, out of sight,
and protected by a screen across its
face.

Reduced Interference

Electrical interference from the igni-
tion system has been guarded against by
the use of specially-designed spark re-
sistors on each plug and on the colil,
and by by-pass condensers across the
generator contacts and on the starting
motor. These spark resistors are de-
signed to prevent oscillations in the ig-
nition circuit and have no effect on the
running of the motor.

To protect the tubes against the jars
and jolts of road shocks a special
cushioning device is used and the dial
is held secure in any position by a re-
duction gear.

Antenna Concealed

The antenna is concealed in the top
of the car. Cars of leading makes are
now factory-equipped with this aerial,
including Cadillac, La Salle, Stude-
baker, Pierce-Arrow, Marmon, Jordan,
Peerless, Packard and Franklin.

In bringing out the Delco automotive
radio, General Motors wished to pre-
sent a set that would produce a recep-
tion comparable with the best stationarv
sets. For many months engineers have
been conducting research experiments
and testing out every part under all
conditions. As a result, the Delco au-
tomotive radio is a set which will per-
form equally well under all running
conditions. At the same time, it was
realized that a national service was
necessary to provide adequate service
for owners in all parts of the country.
United Motors was selected for this as
it offered a nationally established or-
eanization, noted for its high-class serv-
ice in the automotive field and having
an organization all equipped to offer
service throughout the United States.

4
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Fig. 1. This drawing shows the schematic wiring diagram of the Delco automotive radio
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Crosley “Roamio” Auto Receiver

the auto-radio set made by Cros-

ley and known as the “Roamio”
model, a schematic diagram of which is
shown on this page. The receiver has
two stages of r. f. using 221 tubes, a de-
tector using the 227, and two stages of
audio using the 112-A tubes; the fila-
ments of the r. f. and detector tubes
being in series and those of the a. f.
stages in parallel, all operated from
the car battery.

Grid circuits of the r. f. and detector
<tages are tuned with a’three gection
gang condenser with single control.
Individual aligning condensers are pro-
vided. The antenna coil and the inter-
stage r. f. coils are wound to provide a
slight amount of extra capacity coupling
to make the response of the receiver
more uniform throughout the band.

SERVICE men will be interested in

Automatie Volume Control

The detector stage acts both as a de-
tector and as an automatic volume con-
trol keeping the level of reproduction
as constant as practical while the auto-
mobile moves through areas in which
the signal strength varies. The auto-
matic  control  of  volume is accom-
pll‘lh(‘d by a circuit arrangement which
increases the negative bias on the radio
frequency and detector grids as the sig-
nal becomes stronger, and decreases the
Iias as the signal hecomes weaker. The
necessary hiasing voltage is obtained
from the voltage drop in the 00.000

ohm detector plate resistor located be-
tween the D lead and ground. With in-
creased  <ignal more current flows
through the detector plate circuit in-
cieasing the drop in this resistance and
increasing the bias applied to the grids
of the first three tubes. This results in
a decrease of r. f. amplification tending
to maintain the signal current as finally
obtained from the audio svstem, at a
comparatively constant level. In addi-
tion to the biasing resistor for auto-
matic  volume control. there is a
manual control which is a variable
30.000 to 100,000 ohm resistor in the
detector plate circuit itself. This vari-
able resistor is operated from the panel
by means of a knob.

Battery Operated

Both A and B supply is from bat-
teries, the former from the car battery,
and the latter from dry B blocks. The
plates of all tubes but the detector are
connected to the red plus B lead to
which 135 volts is applied. A separate
plate battery known ax the D battery is
used for the detector;: it furnishes 221,
volts of potential through the blue lead
for the detector plate circuit. Potential
for the screens of the two 221 tubes is
furnished through the white lead, con-
nected to the 90 volt terminal of the
B battery. The audio tubes are bias bv
means of a C batterv. the green lead
heing connected to the minus 12 volts.
The minus B and plus C leads are con-

nected to the middle of a 50 ohm poten-
tiometer shunted across the filament
leads so that the polarity of the A
supply does not affect the biasing or
plate voltage of these tubes. This
method of connection is necessary be-
cause in some automobiles the negative
is grounded while in others the positive
is grounded.
Suppressing Noises

Two types of suppressors are avail-
able from Crosley for use in damping
out ignition interference. One is the
type for installation in spark plug
leads. and the other for use in dis-
tributor leads. A spark plug suppressor
should be mounted in each =park plug
lead at the plug. and a distributor sup-
pressor should be mounted in the center
lead of each distributor at the dis-
tributor. If difficulty is ncountered in
installing standard suppressors on some
cars special suppressors mav be ob-
tained.

It is frequently helpful to ground all
oil lines. speedometer cables. control
rods, ete., which run through the engine
hulkhead. Thev should be grounded to
the metal engine bulkhead, or metal
covering of the hulkhead. where they
pass through it. Some service men make
a practice of grounding these units as
a regular routine part b every installa-
tion. None of the methods of interfer-
ence control cited above have anv effect
upon the operation of the automobile
itself.
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Fig. 1. The schematic diagram of the “Roamio” automobile radio set made by Crosley is shown in this illustration
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Howard Radio Receiver Model S.G.A.

LSEWHERE in this
E magazine appear the
censitivity, selectivity

and fidelity curves of the
Howard S. G. A. receiver de-
seribed on this page. The re-
ceiver schematic is Iligure 2.
the power supply lltrme 3
and the analysis of tube volt-
ages and current in Figure 1.
Some interesting points are
to be found in the service
manual supplied to Howard
dealers. Due to non-uniform-
ity of tubes the set may oecil-
late
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to shift the r. f. tubes around.

There are two approved
methods of testing tubes. The
first is to remove the tube
from the chassis and place
the plug from the Jewell or
Weston analyzer in the tube
socket, then place the tube in
the analyzer and measure ite
plate current under normal

%"‘é

20 (7OUL S G U I

S e operating conditions It has

pesen, oo g simee el been determined in the lab-
o reiow oratory that tubes having a
reriow plate current from 2.5 to “3.1

Line voltage 110, set on 110-volt tap.
Variable condenser at maximum capacity.

Volume control maximum.
Detector coil shorted to give

correcl voltage when measuring detector.

! _‘"illl certain  tube OIS Figure 3. This drawing is that of the separate power
binations. A quick remedy is supply for the Howard S. G.
Howard Model S . G A
Plate

Normal M. A.
Tube  Position A B (. Cathode Screen Plate  Grid
Type in Set Volis Volts Volts Volts Volts M. A, Test Change
224 I R.F. 2.2 162 3.5 3.5 08 3.3 4.7 1.4
221 2R 2.2 102 3.0 3.5 68 3.2 4.0 R{
221 3RF 2.2 165 2.9 2.9 08 3.4 5.1 1.7
227 Det. 2.2 155 15 15 o 1.0 1.2 2
215 PP, 2.1 238 15 . - 241 28.1 4.0
215 PP, 2.1 238 15 o 24.4 23.4 4.0
280) Rect. 4.5 o ~ .58 .

Figure 1.

In this table may be found typical voltages for the Howard S. G. A.

as indicated in the service manual of the company. The readings were taken
with a Jewell set analyzer

milliamperes are normal
tubes and operate to best ad-
vantage in this receiver.

The second and better
method of the two is to measure the
mutual conductance of the tube by
means of the mutual conductance
bridge made by General Radio. (This
is described elsewhere in this issue—
Editor). It has been found that to give
best results with this particular receiver
the mutual conductance of the tubes
should measure 1000 micromhos. Tubes
may be used with a mutual conductance
as low as 750 micromhos with a cor-
responding decrease in amplification.
The upper limit of mutual conductance
is 1050 micromhos, beyond which
values tubes should not be used as they
have a tendency to break into oscilla-
tion which tendency cannot be curbed
in this particular receiver.

Response curves on this receiver were
recently taken by our laboratory and
appear elsewhere in this magazine.
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Figure 2. In this drawing may be seen the schematic circuit of the Howard screen grid receiver described on this page
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Silver Radio Receiver Model 30-B

receiver whose schematic is shown

on this page, is practically the
same as that given on the 30 and the
30-A which preceded the 30-B. Accord-
ing to the bulletin from the makers, a
good modulated r.f. oscillator is desir-
able if the service department is to
properly test receivers for sensitivity
and alignment.

The leads from the oscillator to the
receiver under test should be shielded,
and when used on the 30-B should be
connected through a .0001 mfd con-
denser to the short antenna post. A
good ground connection is essential.
Oscillator output should be cut down
to secure a weak signal when volume
control is turned on full. Set oscillaior
at about 1280 kc. and tune in on re-
ceiver. With a long wrench (or screw-
driver if panel is removed) adjust the
fourth {left) trimmer screw for maxi-
mum volume. With a screwdriver in-
serted through hole in tube shield ad-
just the third (next to left) trimmer
screw for maximum volume. With
screwdriver through hole in tube shield
adjust the second (next to right) trim-
mer screw for maximum volume. With
screwdriver through hole in tube shield
adjust the first (right) trimmer screw
for maximum volume.

If during the above operations a
vacuum tube voltmeter can be connected
across the voice coil of the speaker, or
a 100 m.a. thermoammeter inserted in
series with the voice coil, visual indica-
tion of volume can bhe obtained and

SERVICE data on the Silver 30-B

Silver Model 30-B

C Cathode Screen Plate Grid

Tube Position A B

Type in Set Volts Volts Volts
224 1 R.F. 24 168 4
221 2R.F. 2.5 16t 4
221 Det. 2.1 28 3
227 1 AF. 2.5 150 )
215 1 P.P. 2.1 26} 44
215 2 P.P. 2.5 261 44
280 Rect. 49 310

Line voltage 110. Volume control maximum.

Plate
Normal M. A.

Volts Volts DM.A. Test Change
1 69 5 L
1 72 5
3 60 .5 : .
10 ] 6 o .
30
30
50 }

Fig. 1. Typical tube voltages as taken with a lewell analyzer on the Silver 30-B
are shown in the above table

more accurate adjustments effected.
During the above operations the drum
dial and volume control adjustments
must not have been changed. All ad-
justments should be made on the trim-
mers exactly in the order named. It
will be noted that in the 30-B it is not
necessary to disconnect any of the se-
lector leads as was necessary in the
model A. After these operations have
heen made the service man should make
sure the receiver will tune up to 1500
ke. and down to 550 ke. If it fails to
read 1500 kc. all aligning condensers
have been set too far in.

Calibration of the selector dial may be
checked as follows: If the dial does not
read correctly: that is, if 1300 kc does
not tune in at that point, the reading
may be corrected. Tune in a good sta-

tion of definitely known and maintained
frequency at approximately 1300 ke.
With station tuned in not loudly, and
dial hub sel screws loosened. the dial
only may be turned to read correctly
and the set screws re-tightened. Check
this adjustment at 700 and 600 ke.

When reganging the model 30-B care
should be taken to see that all trimmers
are not initially set so far in as to pre-
vent the receiver tuning up to 1500 ke.
In general, ganging should be done so
the fourth, or left hand, aligning screw
will be about one-ixteenth of an inch
out from the condenser frame, and the
three aligning screws to the right
screwed in no further than absolutelv
necessary to secure peak volume. If
this caution is not observed the receiver
may not tune up to 1500 ke.
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Fig. 2. Details of the model 30-B made by Silver may be seen in the schematic drawing shown here
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Stewart-Warner Series 950 Receilvers

IGHT tubes in all are employed
E in the Stewart-Warner series 950

receiver illustrated schematically
on this page in Figure 2, while the
table of tube voltages is given in Fig-
ure 1.

The circuit used in the 950 series is
the screen grid type but is somewhat
unusual in that it involves a combina-
tion of inductive and capacitative cou-
pling in the radio frequency stages.
The former coupling is most effective
at the lower frequencies while the latter
serves hest for transfer of energy at
the higher frequencies. The (*nuplmﬂ
capacities are the small adjustable con-
densers on the right side of the main
tuning condensers. Under no condi-
tions should they he touched since these
capacities are originally set at the fac-
tory for a value of 16 mmf and any

alteration of this capacity will affect
the performance of the receiver.

Power detection is used in the de-
tector stage, a plate voltage of 180
volts being applied, a 10,000 ohm re-
sistor cathode and ground supplying
the required 18.5 volts bias for the 227

detector.

Coupling from the plate circuit of
the detector to the grid of the first audio
is resistance-capacity through a .1 mfd
coupling condenser while a 1 megohm
is used from grid to ground of the
first audio tube. The bias for this grid
is supplied through the drop across a
2100 ohm resistor between cathode and
eround of the first audio tube. By-
passes for the various bias resistors are
included in a block containing six by-
pass capacities each with a colored pig-

Tube Position A B C
Type in Set Yolts  Volts  Vohs
221 1 R.F. 2.3 166 1.5
221 2R.F. 2.3 168 2
224 3R.F. 2.3 167 2
227 Det. 2.3 180 18.5
227 I ALK, 2.3 182 2.5
245 2 AF. 2.35 260 46
215 2 AL 2.35 200 16
280 Rect. 1.0

Line voltage 115,

Stewart-Warner Model 950

Volume Control Maximun.

tail. The bias resistor for the 215 tubes
Plate
Normal M. A,
Cathode Sereen Plate  Grid
Volts  Volts M. A, Test Change
—1.3 78 3.9 7.2 3.3
—2 75 5.9 9.0 3.7
—2 75 6.2 9.8 3.6
—20 6. .65 .05
—13.5 - 5.8 0.8 1.0
— 24 28 4
i —- 27 31 4

Figure 1.

Tube voltages as taken with a Jewell set analyzer are shown here for

the Stewart-Warner series 950 receivers

in pushpull is of 850 ohms between
ground and centertap of the 20 ohm
resistor across the 2145 filament circuit.

While operating under normal con-
ditions the 950 will not oscillate. A
set of this type however may oscillate
due to either a defect in the set itself
or improper environment for the re-
ceiver. Oscillation due to defect in the
set itself may be due to an open screen
arid bypass condenser, an open r. f.
bypass condenser, an open r. f. grid
bias condenser, excessive screen grid
voltage, or poor contact at the clips be-
tween sections of the variable con-
densers. Oscillation due improper en-
vironment may come under the head of
feedback caused by a poor ground, or
feedback in the external wiring of the
receiver, the latter being caused by hav-
ing the aerial close to the terminal strip
in back of the set, or crossing either the
speaker cord or the 110 volt cord. An
imperfect ground is almost certain to
cause oscillation. In this case the usual
tests for grounds are insufficient. A
very simple, yet infallible test that will
definitely establish whether or not the
ground is poor, or feedback is present,
is to connect a fixed condenser of from
.006 to .1 mfd capacity inside the set
from the frame to one of the 110 volt
wires at the soldering lug on the re-
sistor terminal strip to which the 110
volt cord is connected. If, after reas-
sembling the set carefully all traces of
oscillation are gone, the original cause
was unquestionably either feedback or
poor ground.
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receiver and power supply schematic of the series 950 Stewart-Warner is illustrated in this drawing
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Stromberg-Carlson Receiver, No. 846

an art console model with built-in

dynamic. The chassis, according
to the engineering data book issued by
that company, has a radio amplifying
system similar to that in the 642 art
console with the addition of an auto-
matic volume control circuit. Three
244 Radiotrons are used in the r.f. por-
tion and a 227 employed in the auto-
matic volume control. A linear power
detector is incorporated in these receiv-
ers and it also makes use of a 227 type
tube. The audio amplifier consists of
a low gain first stage, the output of
which is used to operate the push-pull
output stage where a pair of 245’s are
employed. One rectifier of the 280 type
is used for plate supply for the receiver
itself, and another rectifier of the same
kind is utilized in the power supply unit
for the dynamic speaker.

STROMBERG-CARLSON’S 816 is

Automatic Volume Control

The amplification of the radio ampli-
fier is automatically regulated to the
strength of the carrier wave being re-
ceived when the signal is above a cer-
tain level. The control circuit increases
the control grid bias of the first two r.f.
tubes when the strength of the carrier
is increased, which action tends to estab-
lish a uniform signal level at the de-
tector input. Such an action compen-
sates for fading as long as the signal

does not drop below the level at which
the automatic volume control starts to
function.

Visual Tuning Meter

This automatic volume control neces-
sitates a visual resonance indicator,
which is provided <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>