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TRAIN 
'with Ille R .T. A . _ _lellere Radio (l Fm IIU/C'ïS _ 

HI RE 
We Could Have Placed 5000 More Qualified 
Men Last Year in Good Pay RADIO Positions 

GET 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. 

Mail Coupon for No -Cost Training Offer 

Y 

Membershipsthat need not -should not -cost you 
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, III. 

Fill Out and Mail Today! 
RADIO TRAINING ASSOCIATION OF AMERICA 
Dept.RCB -9, 4513 Ravenswood Ave., Chicago, Ill. 
Gentlemen: Send me details of your No -Cost Training 
Otter and information on how to make real money in 
Radio quick. 

Name 

Address 

City State 
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History records no greater engineering feat than the 
building of the Pyramids -tombs of ancient kings - 
towering through the ages, majestic monuments to 
human ingenuity, persistence and thoroughness. 

Radio, too, has its noble 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 very 
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. 

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

Whatever 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 (stamps or coin). 

HAMMARLUND -ROBERTS, INC. 
Dept. CB -9, 424 -438 West 33rd St., New York 

Neu Power Supplj - 

Tone Control, with 
Control - :Yew 
Amazingly 

ing in Performance. 

Phono 
Selective 

Finely finished as a Swiss Watch, 
New Band Filter New R. F. 
Amplifier - ,Yew Detector System - 
New Audio Amplifier - New 

Noise Filter New Volume 
graph Hook -up - 

Thrill. " 

- 
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Cabinets Cabinets of Rare Distinction and 
Acoustical Accuracy. Radio and Radio - 
Phonograph Combinations -styled and 
priced for the needs of cottage or 
^natte. 

Custom -Built R a cl i o 
6y J-IAMMARLUND 
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AERO AUTOMATIC TUNER 
(Protected by Patents Pending) 

Revolutionizes Short -Wave Reception 
DESIGNED BY HOFFMAN & MIX 

Internationally Famous Short -Wave Engineers 

Convenient for various Short -Wave Hookups 

Price 
only 

$1950 
NET 

Aero Model T -30 Automatic Tuner, Price Net___ _$19.50 
Aero INT -L Attachment 90 to 200 Meters, Net__ 5.90 
The Aerotuner 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 it of course, be necessary to have a regenera- 
tion control. No plug -in coils are used in the automatic range. 
For those who desire to employ it for television or the upper 
phone band, a special attachment may be secured. 
Aerotuners 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 
be 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 is continued through 
180 degrees on the shift dial until you have reached the maximum automatic 
gave length, which is 90 meters. 
You will note that the tuning dial, in the first instance, when tuned through 
180 degrees, covers only PA 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 short -wave spectrum, and it k for this reason that this tuning 
arrangement surpasses any known method. This unit is furnished completely 
:isenthled 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 
shift 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 1 

Rpo PRAM 
INCORPORATED 

4611 E. Ravenswood Ave., Dept. 1060, Chicago 
I)eur Sirs: 

I want to be one of the first to secure the new Aero 
short -Wave Automatic Tuning Unit. Enclosed is money 
..rcier for $19.50 which is your low opening net price to 
;nateurs and experimenters only. (Add $5.90 extra for 
90 to 200 meter attachment.) 

I am also interested in the following Aero Products: 
Name 
street and No 
City and State 

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 
QST, Radiocraft and 
Citizens Radio Call 
Book? Mail your order 
to Aero Products, Inc. 
for the complete built - 
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. 

BPI 

OTHER AERO SHORT- 
WAVE EQUIPMENT 

For operation on 10.20-40 - 
80-100M. Bands. The first 
high -power amplifier to use 
the UX -800 screen gril 
tubes. New In every detall. 
160 Watts of pure D.C. 
signals with a stability 
which has caused favorable 
remarks everywhere. Flexi- 
bility that fills every Ham 
need. 

Aero 
High - 
Power 

Xmitter 
and 

1150 -Watt 
Amplifier 

Kit No. 52- Including the 
power supply, but not In- 
cluding tubes. 
List Price $259.00 
Kit No. 53 -Less power 
supply and tubes. 
List Price $114.00 
Aero Built -up Short -Wave 
Sets. 
D.C. Model, 

Complete, List $60.00 
A.C. Model, 

Complete, Llst. $125.00 

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. I.ist Price_.... $15.00 

Aero Short -Wave D.C. Converter, List Price $25.00 
Aero A.C. Short -Wave Converter, List Price $25.00 

Aero Wavemeter 
Using the principle of the 
"series 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 Price, each $24.00 

Aero Shield -Grid Colis 
LINT-11 Kit of 3 coils 

I16 to 90 me- 
ters) 511.50 

LWT -10 Kit of 3 coils. 
List $10.60 

Aero Transmitting Coil Kits 
to 52 meter kit, List Price $12.00 
to 90 ureter kit, List Price $12.00 
to 190 meter kit, List Price $12.00 

1111111010 

2040 -K -16 
4080 -K -36 
9018 -K -72 

Aero Short -Wave Kits 

Send for List of Aero Short -Wave 
Kits 

CITtzENS llsnlo CALL BOOK MAGAZINE AND TECHNICAL REVIEW, September, 1930. Published 4 times yearly, January 1, March 1, September 1, November 1. Volume XI, No. :. 
l'ubli he l at Chicago, Ill. Subscription price, $2.00 yearly. Entered as second -class matter January 24, 1930, at the Post Office at Chicago, Ill., under the Act of March 3. 

Citizens Radio Service Bureau, Inc., PnLli here. 308 So. Dearborn St., Chicago. 
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BIG PAY LOBS 
open 

for Every Radio 
Trained Man 

Don't spend your life slaving away in some dull, hopeless job! Don't 
satisfied to work for a mere $20 or $30 a week. Let me show you howÑ 
make real money In Radio- the fastest- growing, biggest money -making game on . 

Thousands of Jobs Paying $60, $70 to $200 a 
Jobs as Designer. Inspector and Tester paying $.3,000 to $10,000 a year -as Radi 
and in Service and Installation Work. at $45 to $100 a week -as Operator or 
Broadcasting Station. at $1,800 to $5,000 a year -as Wireless Operator on a Shig? 
esa Talking Picture orSound Expert- Thousands of jobs paying $60 and up 

IearnWithout lesso 

1 

Coyne is NOT a Correspondence School. We don't teach you from b 
train you on the greatest outlay of Radio, Television and Sound equi 
-on scores of modern Radio Receivers, huge Broadcasting equip 
JENKINS Television apparatus, Talking Picture and Sound Rep 
Code Practice equipment, etc. You don't need advanced educati 
ence. We give you -RIGHT HERE IN THE COYNE SHOPS -al 
experience you'll need. And because we cut out all useless t 
Practical Radio Expert IN 60 DAYS' TIME. 

TELEVISION 
And now Television is on the 

there'll be a demand for THO 
TELEVISION EXPERTS! 
learns Televi: ion now can ma 
in this great new field. Get in 
floor of this amazing new Ra 
Come to COYNE and learn 
very latest JENKINS Tele 

e. 

60.Dúys. 
essons. We 

n any school 
e very latest 

on equipment, 
revious experi- 

tuai practice and 
you graduate as a 

d 
! Soon 

ANDS of 
e man who 
FORTUN 

the grou 
developm 

elevision 
lsion e 

TAI, PICTURES 
ictures and Public Address Sys - 

tey o. ' - r thousands of golden opportunities 
Trained Radio Man. Here is a great 

w Radio field just beginning to grow! Pre - 
are NOW for these wonderful opportunities! 

Learn Radio Sound Work at COYNE on actual 
TALKING PICTURE and SOUND REPRO- 
DUCTION equipment. 

No Books -No Lessons 
All Practical Wortrat Coyne 
No Books! No Lessons! ALL ACTUAL, PRACTI- 
CAL WORK. You build radio sets, install and serv- 
ice them. You actually operate great Broadcasting 
equipment. You construct Television Receiving Sets 
and actually broadcast your own Television pro- 
grams over our JENKINS Television equipment. 
You work on real Talking Picture machines and Sound 
equipment. You learn Wireless Operating 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 
Don't worry about a job! You get Free Employment 
Service for Life. And don't let lack of money stop 
you. If you need part -time work while at school to 
help pay expenses, we'll gladly help you get it. Coyne 
is 31 years old ! Coyne Training is tested- proven be- 
yond all doubt. You can find out everything absolutely 
free. Just mail coupon for my big free book ! 

RADIO COYNE! ELECTRICAL SCHOOL 
DIVISION or H. C. LEWIS. President Founded 1899 

SOO S. Paulina St. Dept. 60 -3A, Chicago, Ill. 

H. C. LEWIS, President 
Radio Division, Coyne Electrical School 
500 S. Paulina St., Dept.60 -3A, Chicago, Ill. 
Send me your Big Free Radio Book and all details of 
your Special Introductory Offer. This does not obli- 
gate me in any way. 

Name 

Address 

City State _ 

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 I'll guarantee that Brunswick will 

out -sell any set in this market!" 
Located in a territory notorious for its 
difficult receiving conditions, with one 
powerful station blanketing the ether, 
this dealer was naturally skeptical. Elis 

sales depended absolutely upon his be- 
ing able to supply his customers with a 

radio that would cut through the all- 
powerful local station and give them a 

choice of out-of-town programs. 

Brunswick engineers gladly met his 
challenge. They offered to hake 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 brand that had led in sales 

Sl'.LI',CTIV1TY IS .1 

.¡Maaaw 

l"`¡`r O. 
Ilia . 1 

1N- 
.t.ttt 

J'.++!'! 

rimswícì4 
RADIO 

in his district because I Tf that very 
reason. 

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

Point- for -point, this dealer checked the 
two instruments. Brunswick won - 
hands dozutt -not only on selectivity, but 
also on distance, tone quality, and abil- 
ity to shield out local interference corn- 
ing from the hotel elevators, and nearby 
power- stations. 

"All right," said the dealer with a grin, 
"you can sign me up. This town is go- 
ing Brunswick from now on !" 

BRUNSWICK RADIO CORPORATION-MANt'FACTUR- 
ERS OF RADIO, PA\ATROPE AND RECORDS-NEW 
YORK, CHICAGO, TORONTO - SUBSIDIARY OF 

WARNER TIROS. PICTURES, INC. 

FEATURE OF THE NEW BRUNSWICK 

Tell 'Eni. You Saw It in the Citizens Radio Call Book Magazine and Technical Review 
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Iwill train you 
at home 

to fill a 
61']« 

e100 a week 
"My earnings in Radio 

are many times greater 
than I ever expected they 
would be when I enrolled. 
They seldom fall under 
$100 a week. If your 
course cost four or five 
times more I would still 
consider it a good invest- 
ment." 

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

Norfolk, Va. 

Jumped from s3S to 
Moe a week 

"Before I entered Radio 
I was making $35 a week. 
Last week I earned $110 
servicing and s e l l in g 
Radios. I owe my success 
to N. R. I. You started 
me of on the right foot." 

J. A. VAUGHN 
3715 S. Kingshighway, 

St. Louis, Mo. 

(1:1 

MO extra In i month 
"In looking over my 

records I find I ¡nade $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. 8, Box 919, 
Indianapolis, Ind., 

Radio Job1iwill giveYoumynew 8 OUTFITS 
of RADIO PARTS fora houle 

Experimental Laboratory 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, 
$30 or $40 a week for longer than the short time it takes to 
get ready for Radio. 

Radio's growth opening hundreds of $50, $75, 
$100 a week jobs every year 

In about ten years 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 sobs to choose from 
Broadcasting stations use engineers, operators, station 

managers and pay $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 $E5 
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. 

So 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 
ideas that are making $200 to $1.000 for hundreds of N. R. I. 
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, tells you about my 
course, what others who have taken it are doing 
and making. Find out what Radio offers you, with- 
out the slightest obligation. ACT NOW. 

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

Washington, D. C. Our Own Home 
Pioneer and World 's 

Largest Home -Study Ra- 
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. 

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 learniiì 
at home easy. fascinating, 
practical. 

tack view of 5 tube 
Screen Grid A. C. tuned 
Radio frequency set - 
only one of many cir- 
cuits you can b u i 1 d 
with my outfits. 

am doubling and tripling t1ie 
salaries of many 
ill one year and 

less Find out about 
this quickway to 

BIGE 
PA 

Lifetime Emp loymentleraicetoallgrqdyates 

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

Washington, D. C. 

Dear Mr. Smith: Send me your book. This 
request does not obligate me. 

Name 

Address 

City State 

Tell 'Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review 
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Akron, Ohio 
W F JC National 

Asheville, N. C. 
\V \V NC Columbia 

Atlanta, Ga. 
\\t tiT Columbia 
\ 'SB National 

Atlantic City, N. J. 
Columbia 

I:l 

Kilo. 
Chain cycles 

\V I't ; 

Baltimore, Md. 
\v It:1I. National 
\\ CAO Columbia 

Bangor, Me. 
\V L111. Columbia 

Bay City, Mich. 
\V 11CM Columbia 

Birmingham, Ala. 
\ l'1 

\ \'b'ItC 
National 
Columbia 

Boston, Mass. 
\vEEI 
\V137_Á 
\VNAC 

National 
National 
Columbia 

Buffalo, N. Y 
WGR 
\\ IIF.N 
\vKBw 
Charlotte, N. C. 

\V BT 

Chattanooga, Tenn. 
W DO D Columbia 

Chicago, Ill. 
\VG N National 
W1-111 National 
WE NR \ational 
WI ti .. National 
K ... _. .National 
KFKX National 
WCFL National 
w 1130 National 
\VMAQ Columbia 

Columbia 
WJJD Columbia 

Cincinnati, Ohio 
WI.\V National 
\USAI National 
\V K RC Columbia 

Clearwater, Fla. 
\\'FL. __ 
\V St' N 

Cleveland, Ohio 
\VTA M 
WHK 

National 
Columbia 
Columbia 

National 

1450 

570 

890 
7411 

1100 

11160 
600 

620 

1410 

1140 
930 

590 
990 

1230 

550 
900 

1480 

1080 

1280 

720 
720 
870 
8711 

10211 
10211 
970 
560 
670 
770 

1130 

7 (10 
1331; 

550 

National 620 
National 620 

National 1070 
Columbia 1390 

Columbus, Ohio 
\VAIU 
WCAH 

Columbia 640 
Columbia 
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roadeast Chains by Cities 
Kilo- 

Chain cycles 
Hopkinsville, Ky. 
\V F 1 \V Columbia 940 

Hot Springs, Ark. 
KTHS National 1040 

Houston, Texas 
KPRC National 920 
KTRII Columbia 1120 

Independence, Mo. 
KM BC Columbia 950 

Indianapolis, Ind. 
\V F B M Columbia 1230 

Jackson, Miss. 
VJDX National 1270 

Jacksonville, Fla. 
\VJAX National 900 

Kansas City, Mo. 
\VDAF National 610 

Lawrence, Kan. 
WREN National 1220 

Lincoln, Neb. 
KFAB National 770 

Little Rock, Ark. 
KLRA Columbia 1390 

London, Can. 
CJGC Columbia 910 

Los Angeles, Calif. 
KECA National 
KFI .._ .... National 
KIIJ Columbia 

Louisville, Ky. 
\VHAS National 820 

Memphis, Tenn. 
V M C National 780 

WREC Columbia 600 

Miami, Fla. 
\VQAM Columbia 560 

Miami Beach, Fla. 
WIOD National 1300 

Milwaukee, Wis. 
\VTMJ National 620 
W1SN Columbia 1120 

Minneapolis, Minn. 
WCCO Columbia 810 
WRHM Columbia 1250 

Montreal, Can. 
CKAC Columbia 730 

Nashville, Tenn. 

1430 
640 
900 

\VsM 
\ 'LAC 

National 
Columbia 

1430 New Orleans, La. 
\VSMB 
WDSU Council Bluffs, Iowa 

KOIL Columbia 1260 

Covington, Ky. 
WCKY National 1490 

Dallas, Texas 
W FAA 
KRLD 
WR 

National 
Columbia 
Columbia 

Davenport, Iowa 
WOC National 

Denver, Colo. 
KLZ 
KOA 

Columbia 
National 

Des Moines, Iowa 
WHO National 

Detroit. Mich. 
\v \v J 
\VJR 

Fargo, N. Dak. 
\V DAY Columbia 

Ft. Wayne, Ind. 
\V O W O Columbia 

Ft. Worth, Texas 
\VBAP National 

Columbia 

WTIC National 

National 
National 

Harrisburg, Pa. 
\V H P 
Hartford, Conn. 

800 
1040 
1280 

1000 

560 
830 

1000 

920 
750 

940 

1160 

800 

1430 

1060 

National 
Columbia 

New York, N. Y. 
WEAF National 
WJZ National 
WABC Columbia 

Norfolk, Va. 
WTAR Columbia 

Oil City, Pa. 
WLBW Columbia 1260 

Oklahoma City, Okla. 
WK Y National 900 
KFJF Columbia 1480 

Omaha, Neb. 
WOW National 

Orlando, Fla. 
\VDBO Columbia 1120 

Philadelphia, Pa. 
WFI National 560 
WLIT National 560 
WCAU Columbia 1170 
WFAN Columbia 610 

Phoenix, Ariz. 
KTAR National 

Pittsburgh, Pa. 
W CA E National 
KDKA National 
WJAS Columbia 1290 

Portland, Me. 
WCSH National 

650 
1470 

1320 
1250 

660 
760 
860 

780 

590 

620 

1220 
9u 

940 

Portland, Ore. 
KG W 
K GI N 

National 62, t 

Columbia 940 

Providence, R. I. 
\VJAR National 890 WEAN Columbia 780 

Raleigh, N. C. 
W PTF National 680 

Richmond, Va. 
WRVA National 1110 

Roanoke, Va. 
WDBJ Columbia 930 

Rochester, N. Y. 
WHAM National 1150 
WHEC Columbia 1440 

Salt Lake City, Utah 
KSL National 1130 
KDYL Columbia 1290 

San Diego, Calif. 
KFSD National 600 

Kilo - 
Chain cycles 

San Antonio, Texas 
WOAI National 1190 
KTSA Columbia 1290 

San Francisco, Calif. 
K (; O National 790 
K PO National 68)) 
KFRC Columbia 610 

Columbia 1260 
Savannah, Ga. 
\VTOC 

Schenectady, N. Y 
WGY 

Seattle, Wash 
KOL 
KOMO 

National 790 

Columbia 1270 
National 920 

Sioux City, Iowa 
KSCJ Columbia 1330 

Spokane, Wash. 
KHQ 
KFPY 

Sprin 
WBZ 

St. Louis, Mo. 
KSD 
KWK 
KM OX 

St. Paul, 
K ST P 

National 590 
Columbia 1340 

gfield, 
National 990 

Mass. 

National 550 
National 1350 
Columbia 1090 

National 1460 
Minn. 

Superior, Wis. 
W E BC 

Syracuse, 
WFBL 

Tacoma, Wash. 
KVI 

Tallmadge, Ohio 
WADC 

Tampa, Fla. 
WDAE 

Toledo, Ohio 
WSPD 

Toronto, Can. 
CKGW 
CFRB 

Topeka Kan. 
WIBW 
Tulsa, Okla. 
KVOO 

Washington, D. C. 
WRC 
W MAL 

Waterloo, Ia. 
w MT 

Wichita, Kan. 
KFH 

National 1290 

Columbia 1360 
N. Y. 

Columbia 760 

Columbia 1320 

Columbia 1220 

Columbia 1340 

National 690 
Columbia 960 

Columbia 580 

National 1140 

National 950 
Columbia 630 

Columbia 600 

Columbia 1300 

Worcester, Mass. 
WT AG National 580 

Yankton, S. Dak. 
\ \" N .1X Columbia 570 

Youngstown, Ohio 
WK BN Columbia 570 
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ADJUSTABLE. 
SLIDING 

CLIP 

U. S. Pat. 16768..4 and 
Pate. Pending 

because 
they're BUTTER! 

ELECTRAD Resistors and Voltage Controls are moder- 
rtely priced -hut the big reason why you 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 -con t a i n i n g 
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 -builders and experienced fans -men who 
must have quality when they build. 

Mail Coupon for Data on Complete 
ELECTRAD Line 

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

ELECTRA I NC 

Tell 'Em You Saw It in the 

Super- TONATROL 
Heavy Duty 

Volume Control 

--- 

Licensed ür:,! 
U. S. Pats. 
Pend. and 
/u:adir,r 

Prit,. 
281172.2867:.. 

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

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

Made in these 7 
standard types 

Type No. 1. 25.000 
ohm potentiometer 
recommended for an- 
tenna volume control. 
Type No. 2. 10,000 
ohm potentiometer 
recommended for 
screen grid or plate 
voltage volume con- 
trol. 
Type No. 3. 50.000 
ohm rheostat recom- 
mended for R.F. grid 
bias control. 
Type No. 4. 10,000 
ohm rheostat recommended for R.F. plat.. 
voltage shunt control. 
Type No. 5. 100.000 ohm potentiometer 
recommended for grid voltage control from 
secondary of audio transformer. 
Type No. 6. 25.000 ohm potentiometer re.. 
ommended for volume control of output 
from one electrical phonograph pickup. 
Type No. 7. 50.000 ohm four terminal 
potentiometer with 25,000 ohms tapered 
from each side of center terminal. rev - 
mended as fader and volume control with 
two electrical phonograph pickups. 
t!l above types have resistance tapers that 
are particularly adaptable when used in cir- 
cuits recommended by us. Special re.i- tanc. aues and tapers can he made on order. 

o 
rover Removed Shnn 
ins Resistance Element 

and Contact 

Types No. 1 to No. 6 $2.40 . 
Type No. 7 $3.50 # 

< ; O Ì t e tv` ,< 

5`cc° °: * <o 4`'° 
y i ̀¡' .41,e 

0S, 
.< 

0.10 121' 
r`o` 

G 4.41" oc 

O`o tV' a rc 

wL ̀c Gc,t a<es s 
w 4`c 0 Sv°`r 

9 

. 
, 

Circular on 
Request 
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American Broadcasting Stations 
Station assignments shown in the following pages were made by the Federal Radio Com- 
mission. This list 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 kc, Portland, Ore., Benson Polytechnic School, 
100 w. P. 

KBTM 920 kc, Denver, Colo., Eugene P. O'Fallon, 
:200 kc, Paragould, Ark., Beard', Temple of 500 w, M, "The Argonaut Station." 
\lu,ic, 130 w, C. 

KFDY KFKA 
550 kc, Brookings, S. D., State College. 500 w, C. 880 kc, Greeley, Colo., Mid - Western Radio Corp., 

S00 w, M. Shared. 

KFEL 

KCRC 680 kc, St. Joseph, Mo., Scroggin & Co., 2500 w, KFKU 
1370 kc, Enid, Okla., Champlin Refining C.)., 100 C. 1220 kc, Lawrence, Kan., University of Kansas. 1000 w C. w, C, "Up at Lawrence on the Kaw." 

KFEQ 

Inc., 
KFKB 
1050 kc, Milford, Kan., KFKB Brdcstg. Assn., 
5000 w, C, "The Sunshine Station in the Heart of the Nation." 

KCRJ 
1310 kc, Jerome, Ariz., C. C. Robinson. 100 w. 

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

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

KFKX 
See under KYW. 

KFH KFLV 
1300 kc, Wichita, Kan., Radio Station KFH Co., 1410 Ice, Rockford, Ill.. Rockford Broadcasters, 1000 w, C, "Kansas' Finest Hotel, in the Very Inc., 500 w, C. Heart of God's Country." 

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

KDKA 
980 kc, Pittsburgh, l'a., Westinghouse E. & M. 
Co., 50,000 w, E. 

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

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

KDLR KFIO 
1210 kc, Devils Lake, N. D., KI)LR. Inc.. 100 w. 

KDYL 
1290 kc, Salt Lake City, Utah. Intermountain 
Broadcasting Corp., 1000 w, M, "On the Air, Goes 
Every where. 

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 kc, Lincoln, Nebr.. KFAB Broadcasting Co., 
5,000 w, C, "Home Sweet Home." 

KFBB 
1280 kc, Great Falls, Mont., Buttrey Broadcast, 
Inc., 1000 w, M. 

KFBK 
1310 kc, Sacramento, Calif., James McClatchy Co., 

100 w, P. 

KFBL 
1.370 kc, Everett, Wash., Leese Bros., 50 w, l', 
"The Voice of ,Puget Sound." 

KFDM 

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

KFIU 
1310 kc, Juneau, Alaska, Alaska Elec. Light & 
Power Co., 10 w. 

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

KFJB 
1200 kc, Marshalltown, Iowa, Marshall Electric Co.. 
100 w, C, "Marshalltown, the Heart of Iowa." 

KFJF 
1480 kc, Oklahoma City, Okla., National Radio 
Mfg. Co., 5000 w, C, "Radio Headquarters of Okla- 
homa." 

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

KFLX 
1370 kc, Galveston, Texas, Geo. Roy Clough, 100 
w, C. 

KFMX 
1250 kc, Northfield, Minn., Carleton College, 1000 
w. C. 

KFNF 
890 kc, Shenandoah, Iowa, Henry Field Seed Co.. 500 w, C, "Known for Neighborly Folks." 

KFOR 
1210 kc, Lincoln, Neb., Howard A. Shuman, 101. 
w. C. 

KFOX 
1250 kc, Long Beach, Calif., Nichols & Warriner, 
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 
Co., 15 w, C, "Biggest Little Ten Watts on the 
Air." 

KFPW 
1340 kc, Ft. Smith, Ark., John Brown Schools, 50 
IN, C. 

KFJM KFPY 
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 kc, Ft. Dodge, Iowa, C. S. Tunwal, 100 w, C. 

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

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

KFQU 
1420 kc, Holy City, Calif., W. E. Riker, 100 w, I'. 

KFJZ KFQW 
560 kc, Beaumont, Tex , Magnolia Petroleum Co.. 1370 kc, Ft. Worth, Texas, Henry Clay Meacham, 
500 w, C, "Kall for Dependable Magnolene." 100 w, C. 

1420 kc, Seattle, Wash., KFQW, Inc., 100 w, P, 
"Gateway to Alaska and the Orient." 
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K. T. I. QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP -TO- THE -MINUTE ON 

THE NEWEST DEVELOPMENTS IN RADIO, TELEVISION, AND TALKING PICTURES It. T. I. 

'60to$125 ° -` 
A WEEK 
Radio 

Operator 

RT I.Training 
BringsBigJohs 
Like These ./ 
RINY 

$ 

Il 1 rL 

,1 ` 
. 

,{irrniiny nud 
$rpriii nu R1io.4i 

$Slo$15°-° 
A DAY 

f èroicz f iful 
ile/uiinu Radio Iè1J 

OJO 
B S zght atYourFingerTips 
WHEN YOU ARE R.T.I. TRAINED IN 

IAI: 10-TELEViSION -TalkingPic'fures 

1tiL, 
$5000°= YEAR ` alliq 11ké,i 1 

St . lqtU ,µl 
AND UP lit 

%Pt° 
Wl 

/ir/io l°iryineer 
.foi Broad ii1 ttt SloNotr 

BIG PAY JOBS! SPARE TIME PROFITS! A 
FINE BUSINESS of YOUR OwN! They're all 
open to you and other live wire men who 
answer the call of RADIO. The fastest grow- 
ing industry 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. I. Home Training 
Puts You In This Rig 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 Movies open up other vast fields 
of money- making opportunities for ambi- 
tious men. Get into this great business that 
is 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 To Learn At Home-In Spare Time 
Learning Radio the R. T. I. way with F. H. 
Schnell, the "Ace of Radio" behind you is 
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 MONEY, and you want some of it QUICK. 
IL T. L "Three in One" Home Training- Radio -Television -Talk- 
ing Movies -will give it to you, because it's easy, practical, and 

FRED H. SCHNELL 
Chief of R. T. I. Staff 
Twenty years of Radio 
Experience. First to estab- 
lish two-way amateur com- 
munication with Europe. 
Former Traffic Manager of 
American Radio Relay 
League. Lieut. Commander 
U. S. N.R. Inventor and De- 
signer Radio Apparatus. 
Consultant RadioEngineer. 
Now in charge of R. T. I. 
Radio Training -and you 
will like his friendly man- 
ner of helping you realize 

your ambition. 

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. In a 
few short months you can be all 
through -ready to step into a good 
paying job or start a business of your 
own. A BIG JOB -BIG MONEY -A BIG 
FUTURE. There is no other business in 
the world like it. 

Investigate -Send) 
For R. T. I. 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 CAN 
GET STARTED. Get the facts about 
Radio, Television and, the Talking 
Pictures, first hand, in the big R. T. I. 
FREE BOOK. Learn what this R. T. I. 
"Three in One" Home Training can 
do for you. Mail the Coupon for FREE 
I3" K NUN. 

Radio & Television Institute 
Dept. 826 

4806 St. Anthony Court, Chicago 

RADIO & TELEVISION INSTITUTE 
I 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). 

Name 

I Address 

City State.... 

Earned $500 Extra Money 
in Two Months 

Your radio course has enabled me to earn over 
x.500 in two months' F pare time work. Understand 
that this is all spare time work, as I bay, a perma- 
nent osition with my father to our store. I give 
you all the credit for the above and as I said be- 
fore, I wish to finb.h the enure course as soon ,u 
I can. -Your student, J. NOFFSINGER 

Greenville, Ky. it 1, Box 37. 

Salary Raised 331 -37o Since Enrolling 
You may be interested to know that I am now 
Radio Service Manager for Me H. N. Knight Sup- 

Rply 
ly Co. who are distributors for Eveready Radl. 
eceivers in the State of Oklahoma, and Texas 

Panhandle, with an increase in salary of about 
33 1 -3'ßa. since t enrolled with your school. 

Thanking you for your interest you have shown 
in me, and yt or wonderful course, I am, EARL P. 
GORDON. 618 East 6th St., Oklahoma City. Okla. 

Makes $25 a Day 
Have, t forgotten you. How could I when I make 
as hieb as $25.00 per day and have made $600.00 
i n two months f rom Radio work. That's not so bad 
v hen I'm only 19 and in semall town. I just looked 
over the catalog you sent me before I enrolled 
and you did about all you said you would anti 
about as much mor FLnyn KNISFLY, 

R. I F. D. 2, Box 91, St. Joe, Ind. NMIs_ 

I3. T. I. TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE 
PART TIME OR FULL TIME BUSINESS OF YOUR OWN 

Tell 'Enz You Saw It in the Citizens Radio Call Book .Magazine and Technical Review 
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KFRC 
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KFXY KGER 
610 kc, San Francisco, Calif.. Don Lee. Inc.. 1000 1420 kc, Flagstaff, Ariz.. Mary M. Costigan, 100 1360 kc, Long Beach. Calif.. C. Merwin Dobyns, 
w, P. w, M. 1000 w, P, "The Service Club of the Air." 

KFRU KFYO KGEW 
630 kc. Columbia. Mo., Stephens College, 500 w, 1420 kc, Abilene, Texas, T. E. Kirksey. 100 w, C, 1200 ke, Ft. Morgan, Colo., City of Ft. Morgan, 
C. "Where Friendliness Is Broadcast Daily." .' Breckenridge. the Dynamo of \Vest Texas." 100 w. P. 

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

KFSG 
1120 kc. Los Angeles, Calif.. Echo Park Evan. 
Assn., 500 w, P. "The Church of the Air." 

KFUL 
1390 kc, Galveston, Texas, W. H. Ford. 500 w, 
C, "The Pity of Perpetual Sunshine." 

KFYR KGEZ 
550 kc, Bismarck, N. D., Meyer Broadcasting Co., 
500 w, C. 

KGA 
1470 kc, Spokane, Wash., Northwest Broadcasting 
System, Inc., 5000 w, P. 

1310 kc, 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. 

KGAR KGFG 
1370 kc, Tucson, Ariz., Tucson Motor Service Co., 

100 w, M, "Way Out on the Desert." 
1370 kc, Oklahoma City, Okla.. Faith Tabernacle 
Assn.. 100 w, C, "The Whole Gospel to the Whole 
World." 

KFUM KGB 
KGFI 1330 kc, San Diego, Calif., Pickwick Broadcasting 

Corp., 250 w. P. "Music for the Sick." Ice, Colorado Springs, Colo.. W. D. Corley, 
I i w. M. "Known for Unsurpassed Mountain 
Scenery." 

KFUO 
550 kc. St. Louis, Mo., Concordia Theological Sem- 
inary. 500 w, C, "The Gospel Voice." 

KFUP 
1310 kc. Denver, Colo., Fitzsimmons General Hos 
vital, 100 u. M. 

KFVD 
1000 kc, Culver City, Calif., Los Angeles Broad- 
casting Co.. 250 w. P. 

KFVS 

1500 kc, Corpus Christi. Texas, Eagle Broadcasting 
Co., 100 w, C, "The Voice of West Texas." 

KGBU 
900 kc, Ketchikan, Alaska, Alaska Radio & Serv- KGFJ 
ice Co., 500 w. 1200 kc, Los Angeles, Calif., Ben S. McGlashan. 

100 w, P, "Keeps Good Folks Joyful " 

KGBX 
1310 kc, St. Joseph, Mo., Foster -Hall Tire Co., 
loo w. 

KGBZ 
930 kc, York, Nebr., Geo. R. Miller, 500 w, C. 
"The Swine and Poultry Station." 

KGCA 
1270 kc, Decorah, Iowa, Chas. W. Greenley, 50 y,. 
C. 

KGFK 
1200 kc, Moorhead, Minn., Lautzeuheizer Mitchell, 
50 w, C. 

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

KGFW 
121E1 kc. Cape Girardeau. Mo.. Hirsch Battery & 1310 kc, Ravenna, Neb., Sothman & McConnell, 
1L:uli Co.. 100 w, C. "The City of Opportunity." KGCI 50 w. 

KFWB 
950 kc, 11..Ilwood, Calif., Warner Bros. Broad- 
casting Corp., 1000 w, P. 

KFWF 
1200 kc, St. Louis, Mo., St. Louis Truth Center, 
Inc., 100 w. 

KF WI 
930 kc. San Francisco, Calif.. Radio Entertain- 
ments, Inc., 500 w, P. 

KFWM 
930 kc, Richmond, Calif., Oakland Educational So- 

, tcty. Son , l', "'Hie .NI.,a (in",1 t.. the Mo,: 

KFXD 

1370 kc, San Antonia. Texas, Radii Sam Broad- 
cast Co., 100 w, C. "Radio Sam at Sau Antonio." 

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

KGCU 
1200 kc. Mandan. N. D.. Mandan Radio Associa- 
tion. 100 w, M. "The Voice of the West." 

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

KGDA 
1370 kc, Mitchell. S. D., Mitchell Broadcasting 
Corp., 100 w, M. 

KGFX 
580 kc, Pierre, S. D., Dana McNeil, 200 w, C. 

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

KGGF 
1010 kc, Picker, Okla., Powell & Platz, 500 w. 

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

KGHF 
1320 kc, Pueblo, Colo., Ritchie & Finch, 250 w, M. 

1420 kc, Nampa, Idaho, Service Radio Co., 50 KGDE KGHI 
w. M. 

KFXF 
920 kc, Denver, Colo., Colorado Radio Co., 500 w, 
M. "The Voice of Denver." 

KFXJ 
1310 kc, Edgewater. Colo., R. G. Howell, 50 w. 
M. "America's Scenic Center." 

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

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

KGDY 
1200 kc, Oldham, S. D., Loesch & Wright. 15 
w. C. 

KFXM 
1210 kc, San Bernardino. Calif.. Lee Bros. Broad- KGEF KGIR 
casting Co., 100 w, P, "The Voice of the Orange 1300 kc. Los Angeles, Calif., Trinity Methodist 
Empire." Church. 1000 we P. 1360 Ice, Butte, Mont., KGIR, Inc., 500 w, M. 

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

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

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

KFXR 
1;10 kc. Oklahoma City, Okla., Exchange Avenue 
Baptist Church. 100 w, C. 

KGEK KGIW 
1200 kc. Yuma, Colo., Beehler Elec. Equip. Co., 
50 w, M. Shared. 

1420 kc, Trinidad, Colo., l eonard E. Wilson, 100 
w, M. 
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Your Own Menu 
e Nezcfhiccn, DeJ?uxe. 31 

will "fill your order'with 
stations on every channel 

of the Broadcast Band! 

1111111111111111, 

VERIFIED by actual performance in the hands of hundreds of super critical radio fans 
CHOSEN by many mien of international faine 

PROVEN by unbiased laboratory reports 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 years 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 klm\vn receiver. 

LINCOLN DE LUXE 31 -ABC 
supplies correct voltages for 

"31" chassis 

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 ! 

Six Screen Grid Tubes with high gain perfectly 
controlled brings signals, 

you have never heard before, into your 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 FIDELITI. ELIMINATING ANY POSSIBILITY 

OF SIDEItAND CUTTING 
SEVEN TUNED CIRCUITS PRODUCING A FILTER SYSTEM 

NEVER BEFORE EQUALLED 
TUNED PLATE SYSTEM (originated on the Lincoln 8 -80 in 1928) 

CADMIUM PLATED STEEL CHASSIS WITH GENERAL 
REFINEMENTS THROUGHOUT 

Hundreds of LINCOLN owners can show you 
what a small percentage of radio performance 
you are getting from your factory built receiver. 

DISTRIBUTION Made only through qualified distributors. 
You can net from $200 to $400 a week 

profit if y, u are qualified to sell and service this equipment among the 
wealthy homes in your community. You can demonstrate perfect 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 
verified performance but you also receive the full co- operation of everyone 
in our nine -year -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. Write for full infor- 
mation and special demonstrator discounts stating your qualifications to 
handle this equipment. 

LINCCIN ItAIDIO CORPORATION 
329 SOUTH WOOD 5I: CHICAGO -ILLINOIS. 

Chassis Dimension. 
21"x103/"x71% 

"31-ABC" 8w9,.t7", 

LINCOLN RADIO CORP., Dept. C 
329 S. Wood St., Chicago 
Send full information on De Luxe 31. 

r Print plainly) 

Tubes Required 
6-Type '24 S. G. 
2 -Type '27 
2 -Type '45 
1 -Type '80 
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KGIX 
1420 Le, Las Vegas, Nev., J. M. Heaton, 100 w. 

KGIZ 
1500 kc, Grant City, Mo., Grant City Park Corp., 
50 w, C. 

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

KGKB 
1500 kc, Brownwood, Tex., Eagle Publ. Co., 
w. C. 

KGKL 

100 

1370 kc, San Angelo, Tex., 1:1;k1.. I ne ., 100) w, C. 

KGKO 
;70 kc. Wichita Falls. Tex., Wichita Falls Broad- 
casting Cu.. 250 w, C. 

KGKX 
1420 kc, Sandpoint. Idaho, C. E. Twiss and F. If 
McCann, 100 w, P. 

KGKY 
1500 kc. Scottsbluff, Nebr., Billiard Co., Inc.. 100 

«, C. 

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

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

KGNF 
1430 kc. North Platte. Nebr.. II. L. Spencer, 500 
w, M. 

KGNO 
1210 kc, Dodge City, Kans.. M. A. McCollum, M. 

KGO 
790 ke, San Francisco, Calif.. General Electric Co., 
7500 w. 1'. 

KGRS 
1410 kc. Amarillo. Texas, Gish Radio Service, 
1000 '%. C. Shared. 

KGU 
940 kc, Honolulu. Hawaii. Marion Mulrony. Ad- 
vertising l'ubl. Co.. 500 w. In the Land of Sun- 
shine, the Future Playground of America." 

KGW 
620 kc, Portland. Ore., Oregonian Pub. Co., 1000 
w. P, "Keep Growing Wiser." 

KGY 
1200 kc. Lacey, Wash., St. Martins College, 10 w, 
P, "Out Where the Cedars Meet the Sea.' 

KHJ 
400 kc, Los Angeles. Calif.. Dun Lee. Inc., 1000 w, 
P. "Kindness. Happiness. Joy." 

KHQ 
590 kc, Spokane, Wash., Louis Wasmer, Inc., 1000 
%, P. "In the Friendly City." 

KICK 

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 kc, 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 kc. Seattle. Wash.. Northwest Broadcasting 
System, Inc., 5000 w, P. 

KLCN 
1290 kc. Blytheville, Ark., 
w. C. 

KLO 

C. L. Lintzenich, 50 

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

KLPM 
1420 kc, Minot, N. I)., John B. Cooley, 100 w, C. 

KLRA 
1390 kc. Little Rock. Ark., Arkansas Broadcasting 
Co., 1000 w. 

KLS 
1440 kc, Oakland, Calif., Warner Bros., 250 w, 
"The City of Golden Opportunity." 

KLX 

P, 

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

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

KMA 
930 kc, Shenandoah. Iowa. May Seed & Nursery 
Co.. 500 w, C, "Keeps Millions Advised." 

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

KMED 
1310 kc. Medford. Ore., Mrs. W. J. Virgin, SO w. 
P. 'See Crater Lake." 

KMIC 
1120 kc, Inglewood, Calif., Dalton's, Inc., 500 
tv, P. 

KMJ 
1210 kc, Fresno, Calif., J. McClatchy Co., 100 
w, P. 

KMLB 
1200 kc, Monroe, La., J. C. Liner, 50 w, C. 

KMMJ 
1420 kc. Red Oak, Iowa, Red Oak Radio Corp., 740 kc, Clay Center, Neb., The M. M. Johnson 
100 w. Co., 1000 w, C, The Old Trusty Station." 

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

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

KMPC 
710 kc, Beverly Hills, Calif., R. S. Macmillan, 500 
e. , P. 

KMTR 
570 kc, Los Angeles, Calif., KMTR Radio Corp., 
500 w, P, "Your Friend in Hollywood." 

KNX 
10;0 kc. Hollywood. Calif.. Western Broadcast Co.. 
5000 w, P, "The Voice of Hollywood." 

KOA 
130 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 kc, Chickasha, Okla., Oklahoma College for 
Women, 250 w, C. 

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

KOIL 
1260 kc, Council Bluffs. Iowa. Mona Motor Oil 
Co., 1000 w, C, "The Hilltop Studio." 

KOIN 
940 kc, Portland, Ore., KOIN, Inc., 1000 w, I', 
"Tite Station of the Hour." 

KOL 
1270 kc. Seattle, Wash., Seattle Broadcasting Co., 
1000 w, P. 

KOMO 
020 kc. Seattle, Wash., Fisher's Blend Station, 
I uc.. 1000 w, P. 

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

KOOS 
1370 kc. Marshfield, Ore., H. H. Hanseth, 50 w, P. 

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

KOY 
1390 kc, 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 
1500 kc. Prescott, Ariz., Miller & Klahn, 100 w. 
M. 
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ICC 
M111 EFIThDIC1 

R PORATION 
711 W. Lake Street Dept. C Chicago 

Radio Call Book .Magazine ana Technical Kc;;«:i 15 

EE 
168 C i PAGE BOO 

All the Latest 
RADIO ATTRACTIONS 

1` P L O KE ,. w 11.1"4' 

Ó 
NLh'G`" 

Sets, l'arts. 
Kits and 

Everything 
in Amin) 

A -WONDER BOOK of remarkable 
money -saving bargains ... 168 pages 

and over 500 illustrations . . . all your 
radio needs priced so low it will startle 
you. 

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. Money- 
saving values on every page at lowest wholesale 
prices. Send for it TnT11Y. It's FREE. 

The Houee of 
Oe:ctatattdtny Vczluee 

Resources 
Over 

Three 
Mill' 
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KPO KSEI KTSL 
kc, San Francisc. CaIiC, Hale RI.), T!.e 900 kc, Pocatello, Idaho, KSEI Broadcasting 1310 kc. Shre,etk.rt. I_a., H.tu.eut.ut Sheet M,t..l 

t h vuicle, 500 . 1', "The- Cu ) of the Golden Assn., 250 w. M. -Kummunity S.ruthrast ldah.r." \W.uks, Inc., 100 w, C. 
.,.c. 

KPOF 
lienver, Colo., Pillar of Fire, Inc., 500 w, 

\l. 

KPPC 
'! kc, Pasadena, Calif., Pasadena Presbyterian 

ch. 50 ,,. P 

KPQ 
! _ _ \1 .t.,t, her, 11':,.1.., \1'e>c.rist Broadcast- 
. 50 ,,. P. 

KPRC 
Ifou-t .r . 1r.a.. If,.usr,n Printing C 

, . C, "Kotton rat Rail Crntrr. 

KPSN 
1,, kc. P.,-.,detla, l ahl., l' ., ft't.:. Star\eKs, 

1 

KPWF 
149u kc. Los Angeles, Calif.. l'a :tic Western 
B oadcasting Federatiuu, 1u.000 ,,. P. 

KQV 
11:-0 kc. I'ittsLnrgh. l':... I)onl.lyda) IIi': Elec. 
Cu.. 500 w, E. "The Snn,ky City Stat,un 

KSL 
1130 kc, Salt Lake City. Utah. Radi . Set vice 
Corp., 5000 w, M, "The Voice of the Inter- 
mountain Empire." 

KSMR 
12!0 kc. Santa Maria. Calif.. Santa Maria Valle 
R. R. Co.. 100 w, P. "The Valley of Gardens." 

KSO 
1380 kc. Clarinda, Iowa, Berry Seed CJ.. 500 w. 
C. "Keep Se: '.tug Others... 

KSOO 
1110 kc. Sioux Falls, S D.. Sioux Falls Broad- 
casting Assn., 2000 w, C. 

KSTP 
1460 kc, St. Paul, Mtnu., National Battery Broad- 
casting Co., 10,000 w. C. 

KTAB 
560 kc, San Francisco, Calif.. Associated Broad- 
casters. 1000 w, P. "Knowledge, Truth and 
Beauty." 

KTAP 
1420 kc, San Antonio, Texas. Alamo Broad. , 

Co.. 100 w, C, "Tite World's Biggest Little st.. 
tion." 

KQW KTAR 
1010 kc, San Juse, Calif., Pacific Agr ic. Foundation. 
suv I,. I ',r t;od .rod Courr 

620 ke. Phoenix. Ariz., ICTAI: Il!rradca;ting Co., 
500 w, M. "Phoenix. Whet \\'inter Nr,rr Connes. 

KRE KTAT 
1370 kc, Berkeley, Calif., First Congregational 
Church. l00 ,,, P. 

KREG 
SINN, Ana. Calif., Pacific \\'e,trrn Broad 

:. Pr.lt rati..n. 100 a. P. 

KRGV 
1260 kc, Harlingen, Texas, KRCV, Inc., 500 w 

KRLD 
!040 kc. D.JIa>. T, h R I. D. Irrc.. 1U.000 w. C. 
"Down Whet the Blue Bonnets Grow." 

KRMD 
1310 kc, Shreveport, La., Robert M. Dean. 50 w, 
C. 

KROW 
930 kc, Oakland. Calif., Educational Broadcasting 
Corp.. 500 w. M. 

KRSC 
I120 Lc, Seattle, Wash.. Radio Sales Corp., 50 w 
P. 

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

KSCJ 
1310 kc. Sioux City, Iowa, Perkins Bru (- 
1000 w. C. 

KSD 

1240 h.. Ft. Worth.. Tr... An Transport 
Broadcasting Cu., 1000 w , C. 

KTBI 
0 k.. Los Angele -. Calif.. Bible Institute of 

I. .s Angeles, 750 w, P. 

KTBR 
:3u0 kc, Portland, Ore., M. E. Brown, 500 w, P. 

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

KTHS 
1n;n kc. I1,t S1, :\k.. Cltaurhrr ,.f C'anntrrce. 
10.000 ty, C, "Kum tu Hot Springs." 

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

KTSM 
1310 kc. El Paso, Tex.. W S Bledsoe and W. T 
Blackwell, 100 w, C. 

KTUE 
1420 kc. Houston, Texas. Chili Electric, 100 w, C. 

KTW 
1270 kc, Seattle, Wash., First Preshyterian Church. 
1000 w. P. 

KUJ 
1500 kc. Longview Columbia Broadcasting 
Co., Inc., 10 w, P. 

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

KUSD 
890 kc, Vermilion. S. Dak., Uui%ersity of South 
Dakota. 500 w, C. 

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

KVI 
760 kc, Tacoma, Wash., Puget Sound Radio 
Itruadc... .r,e Cu., 1 w. P, "l'uget Sound Sta- 
tion." 

KVL 
1370 kc, Seatle, 1\-ash., KVL, Inc.. 100 w. 

KVOA 
1260 kc. Tuscun, Ariz., R. M. Riculti. 500 w. 

KVOO 
1140 kc, Tulsa. Okla., Southwestern Sales Corp., 
5000 w, C, "The Voice of Oklahoma." 

KVOS 
1200 kc, Bellingham, \ %'ash., K\-OS, Inc., 100 w. 
M. 

KWCR 
1310 kc, Cedar Rapids, Iowa. Harry F. Paar 
100 w. 

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

KWG 
1200 kc, Stockton. Calif.. Portable Wireless Td. 
Co., 100 w, P. 

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

1060 kc, Portland. Ore., KWJJ Broadcasting Co., 
Inc., 500 w, P, "The Voice from Broadway." 

KTNT KWK 
1170 Muscatine, Iowa, Norman Baker, 5000 w 
l . ' l'he Voice of the Iowa Farmers' Union." 

KTRH 
1120 kc, Ifouston, Tex., Rice Hotel, 500 w, C. 

1350 kc, 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. 

KTSA KWKH 
Le. St. Louis, Mo., Pulitzer Pub. Co., 500 w, 1290 kc, San Antonio, Texas, Lone Star Broadcast 850 kc, Shreveport, La., Hello World Broadcasting 

Co.. 1000 w. C. Corp., 10,000 w, C. 
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FREE PROOF 
you can make real money 

=o 

Radio Operator 190 -$200 
per month with all 

expenses paid. 

Broadcast Operator $1.800 
-$4.800 a year. 

................... :'II; 
1 r.' _ 

®C = 

pi-44 

Radio Repair Mechanic 
$1,800- $4,000 

Radio Inspector $2.000 - 
$4.500 s sear. 

AGLORIOUS 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. 

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 
everyphase 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 always in 
big demand. The progress of Radio 

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

Money Back if not 
Satisfied 

As a student you «ill 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! 
This fascinating book on Radio'sglori- 
ous opportunities... written by one of 
America's well -known radio experts. 

RCA INSTITUTES, INC. 
A Division of 

Radio Corporation of America 

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

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

Name_ 

Address 

occupation 
ItCB. 9 
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KWLC 
1270 kc, Decorah, Iowa, Luther College, 100 w, C. 

KWSC 
1220 kc, Pullman, Wash., State College of Wash- 
ington, 500 w, I', "The Voice of the Cougars." 

KWWG 
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., KXL Broadcasters, Inc., 
100 w, P, "The Voice of Portland." 

KXO 
1200 kc, El Centro, Calif., Trey & Bowles, 100 
w, P. 

KXRO 
1310 kc, Aberdeen, Wash., KX12O, Inc., 75 w. 

KYA 
1230 kc, San Francisco, Calif., Pacific Broadcast- 
ing Corp., 1000 w, P. 

KYW 
1020 kc. Chicago, Ill., Westinghouse E. & M. Co 

w, C. 

KZM 
1370 kc, Hayward, Calif., Leon P. Tenney, 100 w, 

1'. 

NAA 
690 kc, 434.5 m, United States Navy Department, 
Washington, D. C., 1000 w, "Where the Time 
Signals Originate," E. 

WAAF 
920 kc, Chicago, Ill., Drovers Journal Pub. Co.. 
500 w daytime, C. 

WAAM 
1250 kc, Newark, N. J., WAAM, Inc., 1000 w, E, 
"Sunshine Station." 

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

WAAW 
660 kc, Omaha, Neb., Omaha Grain Exchange, 
500 w daytime, C, "Pioneer Market Station of the 
West." 

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

WABI 
1200 h-c, Bangor, Maine, Pine Tree Broadcasting 
Co., 100 w, E, "The Pine Tree Wave." 

WABO 
Sec under WHEC. 

WABZ 

Citizens Radio Call Book Magazine and Technical Review 

WACO 
1240 kc, \Vaco. Tex., Central Texas Broadcasting 
Co., Inc., 100 w, C. 

WADC 
1320 kc. Tallmadge, Ohio, Allen T. Simmons, 1000 
w, E, "Watch Akron Develop Commercially." 

WAGM 
1310 kc, 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 kc, Zanesville, O., Roy W. Waller, 100 w, E. 

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

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

WBAA 
1400 ke, Lafayette, Ind., Purdue University, 500 
w, C. 

WBAK 
1430 kc, Harrisburg, Pa., Pennsylvania State Po. 
lice, 500 w, E, "The Voice of Pennsylvania." 

WBAL 
1060 kc, Baltimore, Md., Consolidated Gas, Elec. 
Co.. 10,000 w, E, "The Station of Good Music." 

WBAP 
800 kc, Ft. Worth, Tex., Carter Publications, Inc., 
10,000 w, C. 

WBAX 
1210 kc, Wilkes-Barre, Pa., John H. Stenger, 
100 w, E, "ln Wyoming Valley, Home of 
Anthracite." 

WBBC 

Jr., 
the 

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

WBBL 
1210 kc, 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. C. 

WBBR 
1300 kc, Brooklyn, N. Y., People's Pulpit Associa. 
tion. 1000 w, E, "Watch Tower." 

WBBZ 
1200 kc, Ponca City, Okla., 
w, C. 

WBCM 

C. L. Carrell, 100 

WBCN 
See under \VENR. 

WBEN 
900 kc, Buffalo, N. Y., Buffalo Evening News, 
1000 w. E. 

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

WBIS 
See under WNAC. 

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

WBNY 
1350 kc. New York, N. Y.. Baruchrome Corp., 250 w, E, "The Voice of the Heart of New York." 

WBOQ 
See under WABC 

WBOW 
1310 kc, Terre Haute, Ind., Banks of Wabash Broadcasting Assn., 100 w, C, "On the Banks of the Wabash." 

WBRC 
930 kc, 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 kc, 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 kc, 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 kc, Boston, Mass., Westinghouse E. & M. Co., 
500 w, E. 

WCAC 
600 kc, Storrs, Conn., -Cct.necticut Agricultural 
College, 250 w, E, "Voice from the Nutmeg 
State." 

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

WCAE 
1220 kc, Pittsburgh, Pa., Kaufman & Baer Co. 
1000 w, E, "Where Prosperity Begins." 

WCAH 
1200 kc New Orleans, La., Coliseum Place Bap- 1410 kc, Bay City, Mich., James E. Davidson, 500 1430 kc, Columbus, Ohio, Commercial Radio Serv- 
tist Church, 100 w, C. w, E, "Where the Summer Trail Begins." 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 
chance of a lifetime. 

NEVER 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 yourself -all the profits will be yours. This hunt-free 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 evening. Not a cheap part anywhere- everything high grade. Illuminated single drum 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 receiver design. Its three stages of screen 
grid are an indication of what we offer in this marvelous radio value. A man who can't sell this set can't sell 
anything, for its perfection in design and the quality of its tone and distance getting ability 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 
ALL about it. Send us your name and address and let us give you complete details without cost. There are 
many facts which you will find tremendously interesting, for I say again without any reservation that it is the 
most marvelous offer in radio history. 

MAKE $50.00 A WEEK 
\\'hen you examine the cable wiring and construction of this radio you will agree there is nothing finer and 
your prospects will appreciate its neat clean -cut «i'earance. Forget about college educations, special training 
and luck. You don't need any of them, just the will to do- demonstrations will make up for lack of experience 
-two drops of perspiration will equal a ton of inspiration. Write for information. learn more about this radio 
and my extra value offer, and then decide whether or not you want to grab this money- making opportunity. 
If you do, come with us; I will give you absolutely free special training in radio selling and a course in radio 
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 TIME EVENINGS You don't s t m,;;,; 'n 
work. 

job 
hare lose do( t. rit, me nd R mcha 

to toll you of the thousands of dollars nur men are making in spare time. 

P. H. WILCOX, Sec., 4925 N. Crawford Ave., Chicago, Ill. 
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 STAT E 

Tell 'Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review 
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590 kc, 
trrity. 5G; H, C 

._ \\'. -. an 

WCLS WDOD 
1310 kc. 1 -_ict 111 . WCLS. Inc . 100 w, C. C hattan.s,ga, Tenn , Chattanos.sga Ra1i... 

Co.. Inc.. 1000 w, C. 

WCAL WCMA WDRC 
13P0 kc, Cuher, Ind . Gene-al Broadcasting C . 

w. C. "The V, cc. of Cuher.' 1..- Ness Hasen, Conn, Doolittle Radio Corp., 
5ùc1 w, E- 

1'50 kc. \-rt r.:1. Mt:.! ys. _' l'.!:ege. 1000 ..T' 
.. ...e H 

WCAM WCOA 
v kc, Lamdrn. N. J . City of Camden, 500 w, 154: kc. Pensacola. Fia., City of Pensacola, 500 

w, E, "W- nderiul City of Advantages." 

WCAO WCOC 
L' -. r. \1 1. \I ,r::t-!..a Rádiv. 1LC . SSO k, \Ir. ?:an, Miss., Mississippi Broadca-' .. t 500 w, C. F. 'T'. 1. .,a> thr . 

WCAP 
E. 

WCAT 

J., Radie Industries 

kc, Rat Id City S. I) . SJuth Dakota State 
M. 

WCAU 
I ; 1 !.. : : .1 t.:.i. Pa . t'niccrsal Broadcasting 

I. "\l', . I L,rr Aaits U 

WCAX 
Vermont, 

WCAZ 
107L kc, Carthage, III., Supctioi Broadcasting Co., 
50 w. 

WCBA 
1440 kc, Allentown, Pa., B. B. 1lusrlman, 250 w, 
E. 1450 kc, Springfield, Ohio, Wittenberg College, 500 

w, E. 

WCOD 
1200 kc, Harrisburg, Pa., N. R. Hoffman Co., 100 
w, E. 

WCOH 
1210 kc. nkers, N. Y., Westchester Broadcast- 
ing Corp., 100 w. E 

WCRW 
1210 kc, Chicago, III., Clinton R. White, 100 w, 
C. 

WCSC 
1310 kc, Charleston, S. C., Jordan & Burk, 100 

E. 

WCSH 
940 kc, Portland. Me., Congress Square Hotel Co., 
1000 kc, E, "The Voice From Sunrise Land." 

WCSO 

WCBD 
1080 kc, Zion, Ili., Wilbur Glen Voliva, 5000 w, WDAE 
f 1220 kc, Tampa, Fla., Tampa Publishing Co., 1000 

a, E, "WDAE, the Voice of tie Times at Tampa." 

WCBM 
Lc. a: e, Md., Baltimore Broadcasting 

. 100 w, I. 

WCBS 
kc, Springfield, I11., Dewing & :lfeester, 100 w, 

WCCO 
sin kc, Minneapolis, :Minn.. N. n th.t rstrru lldcstg., 
Ir: . 750, ts, C. "Servicr to tltr \urthwrst." 

WCDA 
\ c .} 1 , ,r k. N. V., Italian Educational 

1 adcasting Co., 250 w, E. 

WCFL 
kc, Chicago, I11., Chicago Federation of La- 

b, r, 1;00 w, C, "The Voice of Labor." 

WCGU 
N. Y., U. S. Broadcasting 

:p, 500 w, E. 

WCKY 
1490 kc, Covington, Ky., L. B. Wilson, 500 w, E. 

WCLB 
1500 ke, Long Beach, N. Y., Arthur Faske, 100 
w. E. 

WDAF 
oln kc, Kansas City, Mo.. Kansas City Star Co., 
1000 w. C, "Enemies of Sleep." 

WDAG 
1410 kc, Amarillo, Texas. National Radin & Broad- 
casting Corp., 250 w, C. " \Vheie Dollars Always 
Grow." 1420 kc, Erie, Pa., Erie Dispatch - Herald, 30 w, E. 

WDSU 
1250 kc. New Orleans, La., Jos. H. Uhalt, 1000 
w. C. 

WDWF 
Providence. R. I., Muter W. Flint and 

'I'LL Lincoln Studios, 100 w, E. 

WDZ 
1 - r :- ,.la. 111., James L. Bush, 100 w. 

WEAF 
600 kc, New York, N. Y.. National Broadcasting 
Co., Inc., 50.000 w, E. 

WEAL 
1270 kc, Ithaca, N. Y., Cornell Univ., 1000 w, E 

WEAN 
kc, 1'r..cidence, R. I., Shepard Broadcasting 

Service, 250 w, E, "We Entertain a Nation." 

WEAO 
570 kc, Columbus, Ohio, l thin State University, 
750 w. E. 

WEBC 
1290 kc, Superior, Wis., Head of The Lakes 
Broadcasting Co., 1000 w, C. 

WEBQ 
1 _ 1- k.. I l at t isburg, Ill., First Trust & Savings 
Bank, 100 w, C. 

WEBR 
1310 kc, Buffalo, N. Y., Howell Broadcasting Co., 
100 w, E, "We Extend Buffalo's Regards." 

WEDC 
1210 kc, Chicago, Ill., Emil Denemark, Inc., 100 w. 

WEDH 

WDAH WEED 
1310 kc, El Paso, Texas, Eagle Broadcasting Co., 
Imo w. M. 

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

5ì0 kc, Boston, Mass., Edison Elec. Ilium. Co., 
1000 w, E, "The Friendly Voice." 

WEHC 
1_ou kc, Etuut >, \ a., I_inoiy and Henry College, 
100 w, E. 

WDBJ WEHS 
930 kc, Roanoke. Va., Richardson- Wayland Elec. 
Corp., 250 w, E, "The Magic City." 

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

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

14.0 kc, Etanston, Ill., WEHS, Inc., 100 w, C. 

WELK 
1370 kc, Philadelphia, Pa., Howard R. Miller, 
100, E. 

WELL 
1420 kc, Battle Creek, Mich., Enquirer -News Co., 
50 w, E. 

WCLO WDGY 
WEMC 
590 kc, Berrien Springs, Mich., Emmanuel Min- 

1200 kc, Janesville, Wis., WCLO Radio Corp., 1180 kc. Minneapolis, Minn., Dr. Geo. W. Young, sionary Collegr, 1000 w, C, "The Radio Light - 
1000 w, C. house." 11111 w, C. 
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FACTORY TO YOU- SAVEto5O% '-COMPARE WITH COSTLIEST OUTFITS BEFORE YOU BUY 

a otnew 
Latest 1931 a tiø ARE 
SUPER Screen Grid Outfit (No obligation to buy ) 

NEWEST IN RADIO! TOP OPERATION 
, in this 1931 Miraco "Easy- Chair" model with magazine racks, 

each end. Place it anywhere in any room. Easily moved about. 
Small door in top conceals dial and controls when not in use. 26 

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. 

Latest 1931 

Get Our 
"SEND NO MONEY" 
11th Anniversary Offer! 

NM* F3W 
irA(1r 011' iPliiCtE 

I %1 

Similar Low Prices on 
Beautiful Variety of Latest 

_it Fine Consoles. 
Send Coupon! 

30 DAYS 
FREE TRIAL 

Medium-size "Hi- Boy." 
Rich design, fine woods, 
fine finish. Astonish- 
ingly low factory to 
you price. 

F. 

n 

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

Full-size wall con- 
sole with latest 1931 
features. Beautiful 
design and woods. 
Priced very low, 
factory to you. 

These Consoles are Equipped witl 

SUPER DYNAMIC 
CATHEDRAL TONE REPRODUCERS 

Also: built -in 
aerial and ground 
-and built -in extra 

light socket! 
Magnificent new 1931 
Miraco-Mastercrest cre- 
ation. Send coupon for 
complete showing includ- 
ing Radio-Phonographs. 
Lowf actory-to-you prices. 

1 
Tell 'Ells You Saw 

/171,/ed 
flee/ c/,arrir 

Vari ToneandAutomaticSensitivity Control 

Also latest PUSH-PU LL Amplification 
Built like -looks like- performs like newest radios in many outfits 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 -tone 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 choice of cabinets. 

It 

Easy Chair 
Model 

(as llu...'nucd Irss tubrs) 

Only 
VEIS.CY 

P`'SeMe,-Eo 

CO P Values possible because you 
deal direct with big factory 

IJL 

TRAGE MARK REG !STEREO 
CATHEDRAL TONED, SUPER SELECTIVE, POWERFUL DISTANCE GETTERS 
You need not send us a cent ! For its 
l lth successful 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 
greatest savings. 
With this newest 
perfected SUPER 
SCREEN GRID, 
push -pull. super - 
powered and hum - 
less electric AC set 
in clever, beautiful 
newMiraco.Master- 
crest consoles ob- 
tainable nowhere else -you are guaran- 
teed satisfaction. values and savings un- 
surpassed. Get 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 100X 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. Send postal or 
coupon for Amazing Special Factory Offer! 

MIDWEST RADIO CORP., 831 -AS 

Don't Confuse with Cheap Radios 
With Miraco's rich, 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 
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. 

Miraco's are built of finest parts -ap- 
proved by Radio's highest authorities. 
Our 11th successful year! 

Deal Direct with Big Factory 
Miraco outfits arrive splendidly packed, rig. 
idly tested, to plug in like a lamp and enjoy 
at once. No experience needed. Entertain 
yourself 30 days -then decide. 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 
sets -successful since 1920. SEND POSTAL 
OR. COUPON NOW for Amazing Offer! 

Miraco Dept., Cincinnati, Ohio 

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

Spare or full time. No contract, 
no experience required. Big 

money! Send coupon now! 

EASY 
TERMS 
to reliable 
persons only 

BEAUTIFULLY ILLUSTRATED LITERATURE, TESTIMONY OF NEARBY 
USERS, PROOF OF OUR RELIABILITY - 

All the proof you want -of our lumesty, fairness, size, financial integrity, radio experience and 
the performance of our sets -including Amazing Factory Offer -sent without obligation! ose 

NAME ADDRESS 

MIDWEST RADIO CORPORATION 
Pioneer Builders of Sets -11th Successful Year 
83I -AS Miraco Dept., Cincinnati, Ohio 

WITHOUT OBLIGATION, send latest literature. Amazing Special Free Trial Send -No- 
Money Offer, testimony of nearby users and all Proof. [7 laser. El Agent. Deale 

Check here It Interested in an EXCLUSIVE TERRITORY PROPOSITION 

THIS COUPON Is NOT 
AN ORDER 

in the Citizens Radio Call Book Magazine and Technical Review 
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70 kc, Chicago, III., Great Lakes Radio Broad- 1310 kc, Philadelphia. Pa.. Foulkrod Radio Eng. 
casting Co., 50,000 w, C, "Voice of Service." Co., 50 w, E. 

WEPS 
Ste under \VORC. 

WEVD 
1300 kc, New York, N. Y., Debs Memorial Radio 
Fund. 50C 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., 500 w, E. 

WFBC 
1200 Ice, Knoxville, Tenn., First Baptist Church, 

50 w, E. 

WFBE 
1200 kc, Cincinnati, Ohio, \ \'F 1IE, Inc., 100 w, E. 

WFBG 

WFLA 
620 kc, Clearwater. 
Commerce and St. 
merce, 1000 w, E. 
Springtime City." 

WGAL 

Fla.. Clearwater Chamber of 
Petersburg Chamber of Com- 
"Inviting the World to the 

1310 kc, Lancaster, Pa.. \\'GAL, Inc., 100 w, E, 
"World's Gardens at Lancaster." 

WGBB 
1210 kc, Freeport, N. Y., Harry H. Carman, 100 

w, E, "The Voice of the Sunrise Trail." 

WGBC 
1430 kc, 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. 

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

WGCM 
1310 kc, Altoona, Pa., William F. Gable Co., 100 1210 kc, Gulfport, Miss., Great Southern Land Co., 
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 kc, Syracuse, N. Y., The Onondaga Co., Inc., 
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 kc, Flint, Mich., Fran& D. Fallain, 100 
w, E. 

WFDV 
1370 kc, Rome, Ga., Dolies Goings, 100 w, E. 

WFDW 
1420 kc, Talladega, Ala., 
w, C. 

WFI 

R. C. Hammett, 100 

560 kc, Philadelphia, Pa., Strawbridge & Clothier, 
500 w, E. 
"Key City of Industry." 

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

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

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

WGL 
1370 kc, Ft. Wayne, Ind., Allen -Wayne Co., 100 

w, C. 

WGMS 
See under WLB. 

WGN 
720 lcc, Chicago, Ill., Tribune Co., 25,000 

WGR 

w, C. 

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

WGST 
890 kc, 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 
750 w. C. 

WHAD 
1120 kc, Milwaukee, Wis., Marquette 
250 w. C. 

Wisconsin, 

University 

WHAM 
1150 kc, Rochester, N. Y., Stromberg- Carlson Tel 
Mfg. Co., 5000 w, E. 

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

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

WHAT 
1310 kc, Philadelphia, Pa., Independence Broad 
casting Co., 100 w, E. 

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

WHB 
860 kc, Kansas City, Mo., WHB Broadcasting Co.. 500 w, C. 

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

WHBD 
1370 kc, Mt. Orab, Ohio, F. 
E, "Ohio's Highest Point." 

WHBF 
1210 kc, Rock Island, 

Co., 100 w, C. 

WHBL 

P. Moler, 100 w 

Ill., Beardsley 

1410 kc, Sheboygan, Wis., Press 
w. C. 

WHBQ 
1370 kc, Memphis, Tenn., 
WHBQ, Inc., 100 w, C. 

WHBU 

Specialt, 

Pub. Co., 50, 

Broadcasting Statior 

1210 kc, Anderson, Ind., Citizens Bank, 100 w 
C, "First Hoosier Bank on the Air." 

WHBY 
1200 kc, Green Bay, Wis., St. Norbert's Col:ege. 
100 w, C. 

WHDF 
1370 kc, Calumet, Mich., Upper Michigan Ilydcstg 
Co., 100 w, C. 

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

WHDI 
1180 kc, Minneapolis, Minn., \Vm. Hood Dun - 
woody Ind. Inst., 500 w, C. 

WHDL 
1420 kc, 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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Treat your customers to a 
concert direct frort Hawaii! 

Then watch them buy this 
amazing short -wave 

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 Lentz 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 

Europe 
5 RUE DENIS POISSON 

PARIS, FRANCE 

receiver 
weak or very distant signals. 
Shielding is of a new high efficiency, 
permitting high amplification 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. L HSU INC. 
RADIO ENGINEERS AND MANUFACTURERS 

ALTOONA, PA., U. S. A. 
CABLES "EXPERINFO" 

West Coast 
H. J. IIOR'DERSHELL 

412 W. Gth tit., I.o. Angeles 
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WHK 
1390 1.c, Cleveland, Ohio, Radio Air Service Corp., 
1000 w, E, "Cleveland's Pioneer Station." 

WHN 
1010 kc, New York, N. Y., Marcus Loew Booking 
Review, 250 w, E, "Voice of the Great White 
Way." 

WHO 
1000 kc, Des Moines, Iowa, Central Broadcasting 
Co., 5000 w, C. 

WHOM 
1450 kc. Jersey City. N. J., New Jersey 
casting Corp., 250 w, E. 

WHP 

Broad- 

14'ßi L. Harrisburg, Pa., Pennsylvania Broadcast- 
ing Cu., 500 w, E. 

WIAS 
1420 kc, Ottumwa, Iowa, Poling Electric Co., 100 
w. C. 

WIBA 
1210 kc, Madison, Wis., Capital Times Co., 100 
w, C. 

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

WIBM 
1370 kc, Jackson, Mich., C. L. Carrell, 100 w. 

WIBO 
560 kc, Chicago, Ill., Nelson Brus. Bond & 

gage Cu., 1000 w, C. 

WIBR 

Mort- 

1420 kc, Steubenville, Ohio, G. W. Robinson, 
50 w. E, " \1'here Investments Bring Results." 

WIBU 
1310 kc, Poynette. Wis., W. C. Forrest, 100 w, C. 

WIBW 
580 kc, Topeka, Kan., Topeka Broadcasting Assn., 
Inc., 101111 w. C, "Topeka -Where Investment 
Brings Wealth." 

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

WICC 
1190 kc, Bridgeport, Conn., Bridgeport Broadcast- 
ing Station, Inc., 500 w, E, "Tite Industrial Cap- 
ital of Connecticut." 

WIL 
1200 kc. St. Louis, Mo., Missouri Broadcasting 
Co., 100 w, C, "A Wave Length Ahead." 

WILL 
890 kc, Urbana, Ill., University of Illinois, 250 
w, C. 

WILM 
1420 kc. Wilmington, Del., Delaware Broadcasting 
Co., Inc., 100 w, E. 

Citizens Radio Cal! Book Magazine and Technical Review 

WIOD 
kc, Miami Beach, Fla., Isle of Dreams Broad- 

casting Co., 1000 w, E, "Wonderful Isle of 
Dreams." 

WIP 
610 kc, Philadelphia. Pa., Gimbel Bros., Inc., 500 
w, E, "Watch Its Progress." 

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

WISN 
1120 1.c. Milwaukee, Wis., Evening Wisconsin Co., 
250 w, C. 

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

WJAC 
1310 kc, Johnstown, Pa., Johnstown Automobile 
Co., 100 w, E, "The Voice of the Friendly City." 

WJAG 
1060 kc, Norfolk, Neb., Norfolk Daily News, 1000 
w, C. "Home of the Printer's Devil." 

WJAK 
1310 kc, Marion, Ind., Marion Brdcst. Cu., 50 w. 

WJAR 
890 kc, Providence, R. I., The Outlet Co., 250 w, 
E, "The Southern Gateway of New England." 

WJAS 
1290 kc, Pittsburgh, Pa., Pittsburgh Radio Supply 
lluuse, 1000 w, E. 

WJAX 
900 kc, Jacksonville, Fla., City of Jacksonville. 
1000 w, E, "WJAX -W for Wonderful, JAX for 
Jacksonville." 

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

WJAZ 
1490 kc, Chicago, Ill., 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 kc, Ypsilanti, Mich., J. F. Hopkins, 50 

WJBL 

w, C. 

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

WJBO 
1420 kc, New Orleans, La., Valdemar Jensen, 100 
w, C. 

WJBT 
See under WBBM. 

WJBU 
1210 kc, Lewisburg, Pa., Bucknell University, 100 
w. E, "ln the Heart of the Keystone State." 

WJBW 
12í1 kc, New Orleans, La., C. Carlsen, Jr., 30 

C. "The Serve You Broadcasting Sttaion at I 
Orleans. 

WJBY 
1210 kc, Gadsden, Ala., Gadsden Broadcasting Co., 
SO w, C. 

WJDX 
1270 kc, Jackson, Miss., Lamar Life Ins. Co., 
500 w, C. 

WJJD 
1130 kc, Chicago, Ill., Loyal Order 
20,000 w, C, "Every Child is Entitled 
School Education and a Trade." 

WJKS 

of Moose, 
to a High 

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

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

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

WJW 
1210 ke, Mansfield, Ohio, Mansfield Broadcasting 
Association, 100 w, E. 

WJZ 
760 kc, 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 l:c, East Lansing, Mich., Michigan State Col- 
lege, 1000 w, E. 

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

WKBB 
1310 kc, Joliet, Ill., Sanders Bros., 100 k, C. 

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

WKBF 
1400 kc, Indianapolis, Ind., Indianapolis Broad- 
casting Corp., 500 w, C, "We Keep Building 
Friendships." 

WKBH 
1380 kc, LaCrosse, Wis., WKBH, Inc., 1000 w, C. 

WKBI 
1420 kc, Chicago, Ill., Fred L. Schoenwolf, 50 w, C. 

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

WKBO 
1450 kc, Jersey City, N. J., Camith Corp., 250 
w. E. 
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AMERTRAN 
announces 

NE W ADDITIONS 
to a 

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 Ai11'141 I I:ItS 
An economical means of obtaining flawless reproduction 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 field 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 easy 
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 EM MET STREET 
NEWARK, N. J. 

For Complete 11etail. Write for Follow- 
invi Bulletins: 

L. U. -8 -30 

Please send following bulletins -check (y) those you want. 
Bulletin 1000 ( ); 1050 ( ); 1060 ( ); 1066 ( ); 1077 ( ); 

No. 1000-The com-No. 1077 - Amertran 
plete Amertran line- Concert Hall Ampli- 

No. 1060 -Amer- 
Chokes- audio.filter and 

1079 ( ); 1088 ( ). 

prices and specifica-fiers -Type 2 5 -A. 
tions. 

modulation chokes. Name 
No. 1079 - Amertran No. 1066 - Amertran 

No. 1050 -- Amertran Power Amplifiers - 
Audio Transformers. Type PA, Series 80. 
Describing 34 designs. 

Rectifying Equipment 
for Radio Transmis- 
sion. 

Street & No. 

No. 1088 - Amertran Town 
Power Transformers 
and Blocks -Type 245. 

State 
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WKBQ 
1350 kc, New York, N. Y., Standard Cahill Co.. 
Inc.. 250 w, E. 

WKBS 
1310 kc. Galesburg, III., Permil 
w. C. 

WKBV 
1500 kc, Connersville, Ind., Knox 
trie Co., 100 w, C. 

WKBW 

N. Nelson, 100 

Battery & Elec- 

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

WKBZ 
1500 he, Ludington, Mich., K. L. 

WKJC 

Ashbacker, 50 w. 

1200 kc, Lancaster, Pa., Kirk Johnson & Co., 100 
w, E. 

WKRC 
550 Lc, Cincinnati, Ohio, WKRC, Inc., 1000 w, E, 
"WKRC, K- Kodel, R- Radio, C- Corporation." 

WKY 
900 kc, Oklahoma City, Okla., \ \-KY Radiophone 
Co., 1000 w. C. 

WLAC 
147(1 kc, Nashville, Tenn., Life & Casualty Ins. 
Co., 5000 w, C, "The Thrift Station." 

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

WLB 
1250 kc, Minneapolis, Minn., University of Min- 
nesota, 1000 w, C. 

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

WLBF 
1420 kc, Kansas City, Kan.. \VLBF Broadcasting 
Co., 100 w, C, "Where Listeners Become Friends." 

WLBG 
1200 kc, Petersburg, Va., Robert Allen Gamble, 
100 w. E. 

WLBL 
900 kc, Stevens Point, Wis., Wisconsin Depart- 
ment of Markets, 2000 w, daytime, C, "Wisconsin, 
Land of Beautiful Lakes." 

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

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

WLBZ 
620 kc, Bangor, Me., Maine Broadcasting Co., 500 
w, E. 

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

WLEX 
1410 kc, Lexington, Mass., Lexington Air Static n, 
500 w. E. 

WLEY 
1370 kc. Lexington, Mass., Lexington Air Station, 
100 w. E. 

WLIB 
See under WGN. 

WLIT 
560 ke. Philadelphia, Pa., Lit Brothers, 500 w, E, 
"The Quaker City Siren." 

WLOE 
1500 kc, Boston, Mass., Boston Broadcasting Co., 
100 w. 

WLS 
870 kc, Chicago, Ill., Agricultural Broadcasting 
Co., 5000 w, C. 

WLSI 
Scc under \VDWF. 

WLTH 
1400 kc, Brooklyn, N. Y., Voice of Brooklyn, Inc., 

500 w. E. 

WLVA 
1370 kc, Lynchburg, Va., Lynchburg Broadcasting 
Corp., 100 w, E. 

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

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

WMAC 
570 kc, Casenovia, N. Y., Clive B. Meredith, 250 
%v, E, "Voice of Central New York." 

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

WMAK 
1040 kc, Buffalo, N. 
System, 1000 w, E. 

WMAL 

Y., WMAK Broadcasting 

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

WMAN 
1210 kc, Columbus, Ohio, Columbus Broadcasting 
Corp., 50 w, E. 

WMAQ 
670 kc, Chicago, Ill., Chicago Daily News, Inc., 
5000 w. C. 

WMAY 
1200 kc, 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 
15m) kc, Newport, R. I., LeRoy Joseph Beebe, 100 
w, E. 

WMBC 
1420 kc, Detroit, Mich., Michigan Broadcasting 
Co., Inc., 100 w, E. 

WMBD 
1440 kc, Peoria Heights, Ill., Peoria Heights Radio 
Laboratory, 500 w. 

WMBF 
See under \VIOD. 

WMBG 
1210 kc, Richmond, Va., Havens & Martin, Inc., 
100 w, E, "The Daytime Station." 

WMBH 
1420 kc, Joplin, Mo., Edwin Dudley Aber, 100 w, 
C. "Where Memories Bring Happiness." 

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

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

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

WMBQ 
1500 kc, Brooklyn, N. Y., Paul J. Gollhofer, 100 w. 

WMBR 
1370 kc, Tampa, Fla., F. J. Reynolds, 100 w, E, 
"WMBR, Everything for Radio at Tampa, Fla." 

WMC 
780 kc, Memphis, Tenn., Memphis Commercial 
Appeal. Inc., 500 w, C, "WMC, Memphis, Down 
in Dixie." 

WMCA 
570 kc, 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 
150x) kc, Lapeer, Mich., First Methodist Protestant 
Church, 100 w, E, "Where Many Preach Christ." 

WMRJ 
1210 kc, Jamaica, N. Y.. Peter J. Prinz, 10 w, E, 
"The Gateway of the Sunrise Trail." 

WMSG 
1350 kc, 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 kc, Boston, Mass., The S _pard Broadcasting 
Service, 1000 w, E. 

WNAD 
1010 kc, Norman Okla., University of Oklahoma 
500 w, C, "The Voice of Soonerland." 

WNAX 
570 kc, Yankton, S. Dak., Gurney Seed & Nursery 
Co., Dakota Radio Apparatus Co., 1000 w, C. 
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WHATEVER 
''7 

YOU DO WITH SPEAKERS 

You can do it 
better 
if the speaker 
is a 

MAGNAVOX 

LICENSED AI'l'ARATUS , 
Y 

4 '0-LA 

, p, 

THE MARK OF THE GENUINE 

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: Magnavox made 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 

of speaker leadership. 

There is a Magnavox Speaker appropriate to 

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

and full information. 

THE MAGNAVOX COMPANY 
E S T A B L I S H E D 1 9 1 1 

1315 South Michigan Avenue, Chicago, Illinois 
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WNBF WODA 
1500 kc, Binghamton. N. Y.. Howitt.W.ind Radio 1250 hc, Paterson, N. J.. Richard E. O'Dea, 1000 
Co., 100 w, E, "The Voice of the Triple Cities." tc, E, 'The Voice of the Silk City." 

WNBH 
13111 kc, New Bedford, Mass., New Bedford Broad- 
casting Co., 100 w, E, .hared. "The Gateway to 
('ape Cod." 

WNBJ 
1310 kc, Knoxville, Tenn.. Stuart Broadcasting 
Corp., 50 w, C. 

WNBO 

WODX 
1410 kc. Mobile, Ala., Mobile Brdcstg. Corp., 500 
w, C. 

WOI 
640 kc, Ames, Iowa, Iowa State College, 5000 
w. C. 

WOKO 
1440 kc, Poughkeepsie, N. Y., Hudson Valley 

1200 l:c, Silver Haven, Pa., J. It. Springs, 100 1:i ,::.!eating Corp., 500 w, E. 
w, E. 

WNBR 
1430 kc, Memphis, Tenn., Memphis Broadcasting 
Co., 500 w, C. 

WNBW 
12(10 kc. Carhondale, Pa., Home Cut Glass & China 
Co., 10 w, E. 

WNBX 
2o., Le. Stu inglield, Vt., First Congregational 

Church Corp., 10 w, E. 

WNBZ 
1290 kc, Saranac Lake, N. Y., Smith & Mace, 
50 u, E. 

WNJ 
; n I :c. '. o.ti k. N. J.. Radio Investment Co., 

"The Voice of Newark." 

WNOX 
5000 Lc, luoxviII,, 'Penn., Stcrcki Bros., 1000 w, 
C. "Smoky Mountain Station." 

WNRC 
144(1 kc. Greensboro, N. C., Wayne M. Nelson, 500 
a, E. 

WNYC 
570 kc, New York, N. Y.. I)epaltnent of Plant & 
Structures, 500 w, 1:, "Municipal Broadcasting 1490 kc, Chicago, I11 People's Pulpit Association, 
Station of the City of New York." 5000 w, C, "The Watch Tower Radio WORD." 

WOL 
1310 kc, Washington, D. C., American Broadcast- 
ing Co., 100 w, E. 

WOMT 
1210 kc, Manitowoc, Wis., Francis M. Kadow, 
100 w. 

WOOD 
1270 kc, Grand Rapids, Mich., Walter B. Stiles, 
Inc., 500 w, C, "The Voice of the Whispering 
I'ines." 

WOPT 
1500 kc, Bristol, Tenn., Radiophone Broadcasting 
Co., 100 w, E. 

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

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

E. 

WORC 
1200 kc, \Vorcester, 
tv, E. 

WORD 

Mass., A. F. Kleindienst, 100 

WOAI 
.ot Antonio. Te\a., Southern Equipment 

WOAN 
0'. 

WOAX 

WOS 
630 kc, Jefferson City, Mo.. State Marketing Bu- 

w, C, "Tite Winter Playground of reau. 500 w, C, "Watch Our State." 

I, 0 nton, N. J., \V(ìAX, Inc., 500 w, 
1,0:,:0.0 \lake,, ihe \Vorlo l.:es.,, 

WOBT 
1 ' 1 u Lc I , ,, City. Tenn., Titsworth's Radio & 
Mu_ic Shop. 100 w, C. 

WOBU 
580 lec, Charleston, W. Va., WOBU, Inc., 250 
w, E. 

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

WOCL 

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

WOW 
390 kc, Omaha, Neb., Woodmen of the World, 
1000 w, C, "The Omaha Station." 

WOWO 
1160 kc, Ft. Wayne, Ind., Main Auto Supply 
10.000 w, C. 

WPAD 

WPCC 
560 kc, Chicago, Ill., North Shore Congregational 
Church. 500 w, C. 

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

WPEN 
1 500 kc, Philadelphia, Pa.. \Vm. Penn Broadcast- 
ing Co., 100 w, E, "First Wireless School in 
America." 

WPG 
1100 kc, Atlantic City, N. J., \VPG Broadcasting 
Corp., 5000 w, E. 

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

WPOR 
See under \ \"l'AR. 

WPSC 
1230 kc, State College, l'a., Pennsylvania State 
College, 500 w, day, E, "The Voice of the Nittany 
Lion." 

WPTF 
680 kc, Raleigh, N. C., Durham Life Insurance 
Co., 1.000 w, E. 

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

WQAN 
880 kc, Scranton, Pa., Scranton Times, 250 w, E. 

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

WQBC 
1360 kc, Vicksburg, Miss., Delta Broadcasting Co., 

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

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

WQDX 
1210 kc, Thomasville, Ga., Stevens Luke, 50 w. 

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

WRAK 

w. 

Co., 1370 kc, Williamsport, Pa., C. R. Cummins, 50 
w, E. 

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

WPAP 
See under WQAO. 

WPAW 
1210 kc, Pawtucket, R. I., Shartenherg & Robin- 
son, 100 w, E, "The City of Diversified Indus - 

1210 kc, Jamestown, N.Y., A. E. Newton, 25 w. E tries." 

WRAW 
1310 kc, Reading. Pa., Avenue Radio & Electric 
Shop, 50 w, E, "The Schuylkill Valley Echo." 

WRAX 
1020 kc, Philadelphia, Pa., Berachah Church, Inc.. 
250 w, E. 

WRBI 
1310 kc. . Tifton, Ga., Kent's Furniture & Music 
Store, 20 w. E. 
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WRBJ 
1370 kc, Hattiesburg, Miss., Woodruff Furniture 
Co., 10 w. C. 

WRBL 

WSAR 
1450 kc, Fall River, Mass.. Doughty & Welch 
Electrical Co., Inc., 250 w, E. 

WSAZ 
1200 kc, Columbus, Ga., David Parmer, 50 w, E. 580 kc, Huntington. W. Va., WSAZ, Inc., 250 w,E. 

WRBQ 
1210 kc, Greenville, Miss., J. Pat Scully, 100 w, C. 

WRBT 
1370 kc. Wilmington, N. C., Wilmington Radio 
Association, 100 %7, E. 

WRBU 
]210 kc. Gastonia, N. C., A. J. Kitby Music Co., 

100 w, E. 

WRBX 
1410 kc. 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 kc, Augusta, Me., 
w, E. 

WRDW 

Albert S. Woodman, 100 

1500 kc. Augusta, Ga., Davenport's Musicove, Inc., 
100 w, E. 

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

WREN 
1220 kc, Lawrence, Kan., Jenny Wren Co., 1000 
%v. C. 

WRHM 
1250 kc, Minneapolis, Minn.. Minnesota Broad- 
casting Corp., 1000 w, C, "Welcome Rosedale 
Hospital, Minneapolis." 

WRJN 
1370 kc, Racine, Wis., Racine Broadcasting Corp., 
100 w, C. 

WRNY 
1010 kc, New York, N. Y., Aviation Radio Sta- 
tion, 250 w, E. 

WRR 
1280 kc. Dallas. Texas, City of Dallas, 500 w, C. 

WRUF 
R30 kc. Gainesville, Fla., University of Florida, 
5000 w, E. 

WRVA 
1110 kc, Richmond, Va., Larus Bros. & Co., Inc., 
5000 w, E, "Carry Me Back to Old Virginny." 

WSAI 
1330 kc, Cincinnati, Ohio, Crosley Radio Corp., 
500 wi E, "The Gateway to Dixie." 

WSAJ 
1310 kc, Grove City, Pa., Grove City College, 100 
w, E. 

WSAN 
1440 kc, Allentown, Pa., Allentown Call Pub. Co., 
250 w, E, "We Serve Allentown Nationality." 
tty. 

WSB 
740 kc, Atlanta, Ga., Atlanta Journal Co., 5000 
w, E, "The Voice of the South." 

WSBC 
1210 kc, Chicago, Ill., World Battery Co., 100 
w, C. 

WSBT 
1230 kc, South Bend, Ind., South Bend Tribune 
500 w. C. 

WSDA 
See under WSGH. 

WSFA 
1410 kc, Montgomery, Ala., Montgomery Brdcstg. 
Co., 500 w, C. 

WSGH 
1400 kc. Brooklyn, N. Y., Paramount Broadcast- 
ing Corp., 500 w. 

WSIX 
1210 kc, Springfield, Tenn.. 63R Tire & Vulcaniz- 
ing Co., 100 w. C. 

WSJS 
1310 kc, 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 kc, New Orleans, La., Saenger Theaters, Inc., 
& Maison Blanche Co., 500 w, C, "America's Most 
Interesting City." 

WSMK 
1380 kc, Dayton, Ohio, Stanley M. Krohn, Jr., 200 
«. C. The Home of Aviation." 

WSPA 
1420 kc, Spartanburg, S. C., 100 w, E, "The Voice 
of South Caroline." 

WSPD 
1340 kc, Toledo, Ohio, Toledo Broadcasting Co., 

500 w. E. 

WSSH 
1410 kc, Boston, Mass., Tremont Temple Baptist 
Church, 500 w, E, "Stranger's Sunday Home." 

WSUI 
880 kc, Iowa City, Iowa, State Univ. of Iowa, 
500 w, C. "The Old Gold Studio." 

WSUN 
See under WFLA. 

WSVS 
1370 kc, Buffalo, N. Y., Seneca Vocational High 
School, 50 w, E, "Watch Seneca Vocational School." 

WSYR 
570 kc, Syracuse, N. Y., Clive B. Meredith, 250 
w, E. 

WTAD 
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1440 kc, Quincy, Ill., Illinois Stock Medicine 
Broadcasting Corp., 500 w. 

WTAG 
580 kc. Worcester, Mass., Worcester Telegram 
Pub. Co., Inc.. 250 w, E. "The Voice From the 
Heart of the Commonwealth." 

WTAM 
1070 kc. Cleveland, Ohio, WTAM, Inc., 50,000 w, 
E, "The Voice From the Storage Battery." 

WTAQ 
1330 kc, Eau Claire, Wis., Gillette Rubber Co., 
1000 w, C. 

WTAR 
780 kc, Norfolk, Va., WTAR Radio Corp., 500 
w. E. 

WTAW 
1120 kc, College Station, Texas, Agri. & Mech. 
College of Texas, 500 w, C. 

WTAX 
1210 kc, Streator, III., Williams Hardware Co., 

50 w. 

WTBO 
1420 kc, Cumberland, Md., Associated Brdcstg. 
Corp., 100 w. E. 

WTFI 
1450 kc, Toccoa, Ga., Toccoa Falls Institute, 500 
w, E. 

WTIC 
1060 kc, Hartford, Conn., Travelers Broadcasting 
Service Corp., 50,000 w, E, "The Insurance City." 

WTMJ 
620 kc, Milwaukee, Wis., Milwaukee Journal, 1000 
w, C. 

WTNT 
1470 kc, Nashville, Tenn., Tenn. Pub. Co., 5000 
w, C. 

WTOC 
1260 kc, Savannah, Ga., Savannah Broadcasting 
Corp., 500 w, E. 

WWAE 
1200 kc, Hammond, Ind., Hammond Calumet 
Broadcasting Corp., 100 w. 

WWJ 
920 kc, Detroit, Mich., Evening News Assn., 1000 
w, E. 

WWL 
850 kc, New Orleans, La., Loyola University, 5000 
w. C. 

WWNC 
570 kc, Asheville, N. C., Citizens Broadcasting 
Co., 1000 w, E. 

WWRL 
1500 kc, Woodside, N. Y., Long Island Broadcast- 
ing Corp., 100 W. 

WWVA 
1160 kc, Wheeling, W. Va., West Virginia Broad- 
casting Corp., 5000 w, E. 
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Consolidated Broadcast List 
Call Town 
KfIPS- Portland Ore. KIITM- Paragould, Ark. 
K(' It(:-- \:nid. ( )klu. 
KCItJ- Jerome. Ariz. 
K I it -Su ut a Barbara. Calif. 
KI)FN -Casper.W o. 
KIM A- Pittsburgh Pa. 
I: MR-Devils Lake. N. D. 
KI)YL -Salt Lake City. Utah 
Ki:CA -Los Angeles. Calif. 
K I:LV- Burbank. Calif. 
l: EX- Portland. Ore. 
1: F.11í- Lincoln. Neb 
KFBR -Great Falls, Mont. 
1:1'IIK- Sacramento. Calif. 
K F11l,- Everett. Wash. 
KFI)MI- (Beaumont. Tez. 
1:11)Y- Brookhtgs, S. D. 
KFI:t,- Denver, Colo. 
ICI'EQ -St. Joseph, Mo. 
Kl'(:Q- lloone, Iowa 
K Fll- Wichita. Kane. 
I: FHA-Gunnison. Colo. 
K Fl -Las Angeles. Calif. 
1:1'1(1 -Spokane, Wash. KHU- Juneau, Alaska 
KPIZ -Fond du Lac. Wis. 
Kí',11í- Marshalltown, Iowa. 
K KIP-Oklahoma City, Okla. 
KF.11- -Astoria. Ore. 
I: F.I AI Grand Forks. N. D. 

J'.\ It Portland, Ore. 
IC l'.I Y Fort Dodge. Ia. 
KI'.IZ fort Worth. Tez. 
iC l'K.\ -- ( :reeley, Colo. 
1:1'I:II- Milford, Kans. 
K PI: II-La wrence. Kans. 
1: FI: X- Chicago. Ill. 
KFi.V- itnekford, Ill. 
K1'I,X- Galveston. Tex. 
1:1'MX- Northfield, Minn. 
i: FN l'- -Shenandoah. Ia. 
KFOIt- Lincoln. Neb. 
I: FOX-Long Bench, Calif. 
K F Pl -Dublin, Tex. 
KI'l'Af -- Greenville. Tex. 
KFI'W -Ft. Smith. Ark. 
KFPY -- Spokane. \1'nsh. 
I: POD-Anchorage, Alaska 
K l'AIT -Moly City. Calif. 
i:i'l)W- Seattle. Wash. 
K Fite-San Francisco. Calif. 
KFRIT- Colutubia Mn. 
E PSI ) -San Diego. Calif. 
K PSG -Los Angeles. Calif. 
KFUL- Gal veston , Tex. 
X PI' M- Colorado Hogs.. Colo. 
Kl'ilO -St. Louis. Mo. 
KF'UI'- )en ver, Colo. 
K 1'VI)- Culver City. Calif. 
Kl'VS -Cape Girardeau. Mo. 
1:1'N' IS- Hollywood. Calif. 
1l'N'F -St. Lucia. Mo. 
I:I'11'J -San Francisco. Calif. 
1: l' \1'M- It ichuu,nd. Calif. 
KFXI)- Nampa. Idaho. 
K FTC l' -1 )eu ver, Colo. 

FX.T- Edgewater, Colo. 
1:1'X:11-San Bernardino. Calif. 
I:1'X R- Oklnhoma City. Okla. 
I:I'XY- Flagstaff, Ariz. 
ICFYO- Abilene, Tez. 
I:FYIt- Bismarck. N. D. 
KGA- Spokatie, Wash. 
KGAR- Tucson, Ariz. 
I I ;lt- -San Diego. Calif. 
1:(:1SÚ -Net ohikan, Alaska. 
1:GISX -St. Joseph. Mo. 
1: ( :11Z -York. Neb. 
E t i t' .1- Decorah. la. 
KG('I -San Antonio. Tex. 
MICR -Watertown, S. D 
KGCI'-- Mandan. N. I) 
KGCX -Wolf Point. Mont. 
KGDA- Mitchell, S. D. 
Kt :DE- Fergus Fulls. Minn. 
iC:DM- Stockton. Calif. 
K(:DY- Oldham. S. D. 
KG Er- -Loa Angeles. Calif. 
KGi'.K -Yuma, Colo. 
KGER -Long Beach, Calif. ROM-Fort Morgan, Colo. 
K(:EZ- Kalispell. Mont. 
K(:FF- _Alva. Okla. 
KGFG- Okhahnnin ('Ity. Okla. 
KGFI- Corpus Christi Tez. 
KGFJ -Los Angeles. Calif. 
KGFK- Moorhead. Minn. 
K(:FL- liatoti, N. M. 
KCF\1' -Rn retina. Neb. 
KGFX -Pierre. S. D. 
KCGC -San Francisco. Cal. 
ICGGF- Picker, Okla. 
Kt :GM- Albuquerque. N. M. 
K(:IIF- Pueblo, Colo. 
KG III-Lit tle Rock. Ark. 
iCt:lll.- Billings. Mont. 
Ií t:1I X- Richmond. Tex. 
1(010 -Twin Falls. Idaho 
KGiII- Butte. Mont. 
K(:iW- Trinidad. Colo. 
KCIX-Las Vegas. Nev. 
KGIZ -Grant City, Mo. 
KGJF- Little Rock. Ark. 
KOKB- Brownwood. Tex. 
KGKi -San Angelo, Tez. 
KGKO- Wichita Falls. Tex. 
KGNX- Sandpoint. Idaho 
K(:TCY- Scottsbluff. Nebr. 
KGMR- Honolulu, Hawaii. 
KG NIP -Elk City Okla. 
t: (: N F -North Platte. Nebr. 
K( : NO -Dodge City, Kans. 
K(:O -San Francisco. Calif. 
KGRS -Amarillo. Tez. 
KGU- Honolulu. T. H. 
KGW- Portland. Ore. 
ICGY- Lacey, Wash. 

Call Town 
KHJ -Los Angeles, Calif. KIIQ- Spokane. Wash. 
KICK -lied Oak. In. 
K I l) -Idaho Falls. Idaho 
K I I )O- Boise. Idaho 
KIT-Yakima. Rash. 
KJBS -San Francisco. Calif. 
K.i it- Seattle, Wash. 
KLCN- Itlythevllle. Ark. 
1:1.0- Ogden. Utah 
KLPM- Minot. N. D. 
I:I,IMA- Little Rock. Ark. KI,S- Oakland. Calif. 
I:I.X-- Oaklanil. Calif. 
KLZ- Denver, Colo. 
I: NI A -- -Sheila udonh. la. 
I:AMC-Kansas City. Mo. 
i: M El )- Medford. Ore. 
K MIC- Inglewood. Calif. 
KAILB- Monroe. La. 
K AI.i- Fresno, Calif. 
KMA1.1 -Clav ('enter. Neb. 
ICMO- Tacoma. \Vaste. 
KMOX -St. Louis. Mo 
KMPC- Beverly Hills. Calif. 
KAITII -Los Angeles, Calif. 
KNX- Hollywood. Calif. 
KOA -Den ver. Colo. 
KO:1C- Corvallis, Ore. 
1:Olt -State College. N. M. 
i(OCW- ('hiekasha. Okla. 
Kohl-Reno. Nev. 
KOiL- Council Bluffs. Ia. 
K01N -fort la tul. Ore. 
KOT.- -Seattle. 1V11s11. 
1í(O1( Sialtle'. 11'a/4í1. 
KONO -San Antonio, Tez. 
1:t 1ííS- Marshfield. Ore. 
Kt/RE--Eugene, Ore. 
KOT- Phoenix. Ariz. 
KPCB- Seattle, Wash. Ki.1Ai- Prescott. Ariz. 
KI'O -San Prancisco. Calif. Kl'OF- Denver. Colo. 
iC1'l'C- Pasadena . Calif. 
K i'Q- Wenatchee. Wash. 
K Pile-Houston, Tex. 
T: I'S 7s: -Pasadena. Calif. 
KI'WF --Los Angeles. Calif. 
KOV- -l'1ttsbnrgh, l'a. 
KQW -San ,lose. Calif. 
Kiti:- Berkeley, Calif. 
KItEG -Santa Ana, Calif. 
K WIT-Harlingen, Tez. 
KIt1,1)- \allas. Tex. 
K It Ai D -- Shreveport i.a. 
KIROW- Oakland. Calif. 
KRSC- Seattle. Nash. 
KSAC- Manhattan, Kane. 
KSCJ -Sioux City. la. 
I: SI (-St. lamie. Mo. 
1:S1':I- Pocatello. Idaho 
KSL -Salt Lake City. Utah 
I:SMIR -Santa Maria. Calif. KSO- Clarinda. Ia. 
KSOO -Sioux Falls. S. D. 
I:STI' -St. Caul. Minn. 
KTAB -San Francisco. Calif. 
KTAP -San Antonio. Tex. 
K'I'AR- Phoenix. Ariz. 
KTAT -Ft. Worth. Tez. 
1:'í'(1i -i.os Angeles. Calif. 
KTAB -San Francisco. Calif. 
KT BS- Shreveport. 1.a. KTLC- Houston, Tez. 
KTIIS -tint Springs. Ark. 
KTM -Los Angeles, Calif. 
K'I`ST- Mnaeatinc, in. 
KTRH- Houston, Tez. 
i:I NA -San Antonio. Tez. KTSi.- Shreveport. La. 
KTSM -El Paso. Tez. 
K'I'f' E- -Houston. Tex. 
K'I'N'- Seattle. Wash. 
KT'.T- Longview, Wash. 
1:T'OA- Fayetteville. Ark. 
K FSD--- Vermillion. S. D KUT- Austin, Tez. 
KVI- Tnciim a. Wash. K1'i.- Seattle. Wash. 
K VOA -Tucson, Ariz. 
KVOO- Tulsa. Okla. 
K \' OS- ßelli meta ni. Wash. 
KWCR -Cedar Rapids. Ia. 
K 11' l A- Shreveport. La. 
K1VG- Stockton. Cal. 
K11'.1.1--Port land. Ore. 
KWK- -St. Louis. Mio. 
KWK(1- Kansas City, Mo. 
KWKH -Shreveport , La. 
K 11' I ,C- -I )scarab. Ia. 
KAVSt'- -Ihtllmnn. Wash. 
K\V \ \v:- llnnvusville, Tez. 
K -Seattle. Wash. 
KX1. Portland. Ore. 
KNO - -El Centro. Calif. 
KXIIO- Aberdeen, Wash. 
RYA -San Francisco, Calif. 
KYW -Chien go. Ill. 
KZM- ilayward, Calif. 
WA AF- Chicago, Ill. 
WA AM-Newark. N. J. 
WA AT-Jersey City. N. J. 
WAAW- Omaha. Neb. 
\l'ABr-New York City, N. Y. WARI- Bangor, Me, 
WAitO--- Roehester. N. Y. 
1V.\ RZ- -New Orleans. La. 
WACO -Waco. Tez. 
WADC -Tallmadge. Ohio 
WAGM- Royal Oak. Mich. 
WAIT\ -Col huts. Ohio 
WALR- Zanesville, Ohio. 
\1'.\í'T- Birmingham. Ala. 
WASH -Grand Rapids, Mich. 

(' I Town 

1VItAA- Lafayette, Ind. 
\VIt,1I:- Ihirrisburg, Pa. 
\VItAL- Baltimore. Md. 
WRAP-Fort Worth. Tez. 
1VBAX- Wilkes- Itarre, Pa. 
11'ItiBC- Brooklyn, N. Y. w Itltt.- Itichmoud. Va, 
1V It ItM- ('hio,agu. Ill. 
WBIIR- Brooklyn. N. Y. 
IVlthI' /, -Ponca City. Okla. 
\VIS(' Al- Bay Cit y. Mich. 
\Vlu'N- ('laicago, ill. 
WREN -Buffalo. N. Y. 
1VIt(:F -Glens Falls. N. Y. 1\liIS- Boston. Mass. 
IV BAIN-Hackensack. N. J. 
11'ItNY -New York, N. Y. 
1'ItOQ -New York, N. Y. 
R'BOW -Terre (faute. Ind. 
R'RitC- Itiruilugham. Ala. 
WiBRRN- \Vilkeu- Itarre. Pa. 
11'ltS0-- 11'ellesley Hills, Mass. 
\V11'C -- Charlotte. N. C. 
WBTAI- Danville, Va. 
\1-ít'Z -- Springfield. Muss. 
11'11Z:1-Boston, Mass. 
1V'('AC- Storrs. Conn. 
\\'('.1 D- Canton, N. Y. 
11'1'.1(', -- Pittsburgh, Pa. 
NV( II-Columbus. Ohio 
\\' CAT -Lincoln, Neb. Iv('AL- Northfield. Minn. 
\\'('.1 NI-Ca mden, N. .1. \\'1'.10- Baltimore, Md. ví'.11'- Ashnry Park. N. J. vi '.1T- Itapiel City. S. D. 
\vi .IT- Philadelphia. Pa. 
\1 ('.1X- Burlington, Vt. 
\1 ('AZ- Carthage, Ill. \C('It.1- Allentown. Pa. 
\V i' It 11 -Zion. Ill. vi'ItM- Baltimore, Md. \\'('ItN- Springfield. Ill. 
\1'1'('(1 -Mit lietipoila. Alino. 
N'('I)A -New fork. N. Y. 

Chie:(go. Ill. 
WCGU -Brooklyn, N. Y. 
WCTCY- ('u vingt on. Ky. 
\VCi.B -Imng Beach. N. Y. 
WCLO -Janesville, Wie. 
111'1,S- ,Joliet Ill. 
IV(' M A- Cul ver. Ind. 
\VCtIA- Pensacola, Fla. V('0(!- Aferidian, Miss. w.('OD- Harrisburg, Pa. 
1V('011- Yonkers. N. Y. 
Welt \V- Chicago. Ill. 
WOSC- Charleston, S. O. \'('sII- Portland. Me. 
WCSO- Springfield, Ohio 
W'DAF.-Tampa , Fla. 
WDAF -Kansas City, Mo. 
WI/AG-Amarillo, Tez. 
VI)AH -El Paso. Tex. 

\\'DAY -Fargo, N. D. 
WDBJ- Roanoke, Va. 
N i)htO- Orlando, Fla. 
W.1)Fi.- Wilmington. Del. Df,Y- Mhrneapolls, Minn. 
WDOD- Chattanooga. Tenn. 
WDRC -New Haven. Conn. 
WDST-New Orleans, La. 
N'DWF- Providence. R. I. 
\VDZ- Tuscola. Ill. 
WF.AF- -New York. N. Y. 
N'EAI- Ithaca, N. Y. 
\\'EAN- Providence. R. I. 
\VE:1O -Col has. Ohio 
WEBC -- Superior, Wis. 
WHIM-Harrisburg. Ill. 
WERR- Bnffnlu. N. Y. 
WEISC- Chicago. Ill. 
WEDH -Erie. Pa. N'FEi- Boston. Mass. 
WEHC- Emory, Va. 
\\'F.IIS- Evanston. Ill. 
WELK- Philadelphia. Pa. 
WELL-Battle Creek. Mich. 
WI :M('- Berrien Springs. Mich. 
\1' i: N R -Chicago. Ill. 
W1 PS- Worcester, Mass. 
WEND -New York. N. Y. 
\VEN' -St. ¡Antis. Mo. \'FAA- Dallas. Tex. 
IVi'AN- Philadelphia. Pa. 
WFItC- Knoxville. Tenn. 
WFRE- Cincinnati. Ohio 
\V FRG- Altoona. Pa. \VFitJ- Collegeville, Minn. 
N'FBT.- Syracuse, N. Y. 
\VFRM- indiannpolls. Ind. 
\V1'ßß- Baltimmore. Md. 
\VFDF- Flint. Mich. 
WFDV -Rome. Ga. 
WFDW- Talladega, Ala. 
\Ví'1- l'hiladelpltin. Pa. 
WFiW- Hopkinsi'ille, Ky. 
W F,TC- Akron. Ohio 
VFKD- Philadelphia. Pa. 
WFLA- Clearwater. Fla. 
WGAI- iancastet% Pa. 
\0 :Bß- Freeport. N. Y. 
WGBC- Memphis. Tenn. 
WO BF-Evansville. Ind. 
WORI- Scranton. Pa. 
AVGMS -New York. N. Y. 
WGCM- Gulf port , Mise. 
WGCP- Newark, N. J. 
WOES-Chicago. III. 
WGH- Newport Newa, Va. 
WOL -Fort Wayne, Ind. 
WOMS- Minneapolis. Minn. 
WGN- Chicago. Ill. 
WGR- Buffalo. N. Y. 
WORT- Atlanta. Ga. 
W'GY- Schenectady. N. Y. 
WHA- Madison. Wis. 
WHAD- Milwaukee. Wie. 

Call Town 
11'11AAI- Rochester, N. Y. 
W11AI' -New York, N. Y. \1'iIAS- Louisville. Ky. 
WHAT -Philadelphia. Pa. 
VI1.1Z- -Troy, N. Y. 
1V1111-- Kansas City. Mo. 
11'(1111'- Canton, (Hilo 
Willi 1)-Mt. ()rab, Ohio 
\VI11(1' -hock Island. Ill. \1'IIRL- Sheboygan, Wis. 
\VI1110- Memphis. Tenn. 
\\' II HT' -Anderson. Ind. 
WHEY -Green Ray Wis. 
NI11)F -('al 't, Mich. 
WIIDH- Boston, Mass. 

w.iI I)i- Minneapolis, Minn. 
WHDL -Tupper Lake, N. Y. 
\V 11 l'C- itoeheater. N. Y. 
W i i FC- Cicero. Ill. 
VMS-Bluefield, W. Va. WIIN- Cleveland, Ohio 

1VHN -New York. N. Y. 
WHO- Des Moines. Iowa 
WHOM -Jersey City, N. J. \VlIl'- Harrisburg, l'a. 
WIAS -Ott va. Ia. WIRA- Madison, Wie. 
WHIG-Elkins Park. Pa. 
STIR Ai-Jackson, Mich. WiltO- ('hicago. Ill. Wililt- Steubenville. Ohio 
WI HS-Elizabeth, N. J. 
WIIi(1- Poynette, Wis. 
%Vil(W- Topeka. Kans. 
WiIIX-- 11t lea. N. Y. WICC- Bridgeport. Conn. 
\VIL -St. Louis. Mo. \ \'ILL- Urbntut Ill. WH.M- Wilnih,gton, Del. 
\VIOD -Miami Beach. Fla. \VlI'- Philadelphia Pa. WIS- Columbia. S. C. 
WISJ -Reluit, Wis. 
SINN -Milwaukee, Wie. 
WJAC- Johnstown. Pa. 
%VTA(:- Norfolk. Neb. 
W.IAK- Murton, Incl. WJAit- Providence. R. I. 
W.IAS- l'Ittshurgh, Pa. WJAR- Jacksonville, Fla. 
W,1 AY- Cleveland. Ohio 
\VJAZ- ('hieago, Ill. WJBC, LaSalle. Ill. 
1V.1IiI -1ied Rank. N. T. 
N'.IIIK- Ytwilnnti. Mich. 
WJ ßL--- Decatur. Ill. 
W.' HO-New Orleans. La. WJBT- Chicago, III. 
W.iBTT- Lewisburg. Pa. 
1V.TRW -New Orleans, La. 
RUBY-Gadsden. Ala. 
W,TDX- Jackson, Miss, 
WJJD -- Chicago, Ill. 
11',1 KS -Gary. Ind. 
W.1 It-Detroit, Mich. 
WJSV -Alexandria, Va. W.JW- Mansfield, Ohio 
WJZ -New York, N. Y. 
WKAQ -San Juan. P. R. 
WK Alt-E. Latnsing, Mich. 
WKAV- Laconia. N. H. 
N'KiRH- Joliet. Ill. 
WKRC- Rirniingham, Ala. 
WKHF- Indianapolis, Ind, 
WK 1111-La Crosse. Wis. VKIII- Chicago, Ill. 
W K RN-Youngstown, Ohio 
1VKBO- Jersey ('ity. N. J. 
\VK HP-Rat tle Creek. Mich. 
WKIIQ -New York, N. Y. 
IVKHS- Galesbur , Ill. 
WKBV- Brookville, Ind. 
\1'1:11\'- Ituffalo. N. Y. 
\\'Kß7,- Ludington. Mich. 
WK.10- Lancaster, Pa. 
WK RC-Cincinnati, Ohio 
\VKY- Oklahoma City. Okla. 
\VLAC- Nashville. Tenn. 
11'i.A I'- Louisville, Ky. 
11'i.ß- Minneapolis, Minn. 
WT.RC- Muncie, ind. 
WIMP-Kansas City. Kane. 'LITG- Petersburg, \'a. 
W1,111,Stevens l'oint, Wis. 
WLRW -Ml City, Pa. 
N'LIlX -Long Island City, N. Y. 
WLBZ- Bangor, Me. 
W'I,C1- Ithaca, N. Y. 
WLEX- Lexington, Mass. 
WLEY- Lexington, Mass. 
NLIB- Chicago, Ill. 
WLIT- Philadelphia, l'a. 
WLOE- Boston, Mass. 
WLS- Chicago, Ill. 
\Vf SI- Providence. R. I. 
WLTiI-- Rrex,klvti. N. Y. 
WLVA - Lynchburg. Va. 
WLW- Cincinnati. Ohio 
WL\VL -New York. N. Y. 
WMAO- Cazenovia, N. Y. 
WMAF-S. Dartmouth.. Mass. 
WAiAK- Buffalo. N. Y. 
N'MAL- Washington. D. C. 
W M A N-Columbus, Ohio 
\VMAQ- Chicago. Ill. 
WMAY-St. Louis. Mo. 
WMAZ- Macon. Ga. 
WMRA- Newport, R. I. 
WMMRC- Detroit. Mich. 
WMRD- Peoria Heights, Ill. 
WMRF -Miami Beach, Fla. 
WMIIG- Itichmnnd, Va. 
\VMRiI- Joplin. Mo, 
WMHT- Chicago. Ill. 
WMBJ- Wilkineburg, Pa. 
WMiIO- Auhmrn. N. Y. 
WMBQ- Brooklyn. N. Y. 
WMBR -Tampa, Fla. 

Call Town 
WMC- Memphis, Tenn. 
\\'AI('A -New York, N. Y. 
\V MAIN- Fairmont, W. Va. 
N AI PC- Lapeer, Mich. 
W AU LT-Jamaica, N. Y. 
'lV AI SG -New York. N. Y. 
1V At'l'- Waterloo, Ia. 
\vSAC- Boston, Ala ss. 
\1' N.V)- Norman, Okla. 
\VNAT- Philadelphia. Pa. 

V N.1X- Yankton, S. D. 
\1 N ItF- Binghamton, N. Y. 
N' N 1111-New Bedford, Hasa. 
\1' N It.1- KnoxOle. Tenn. WNIIO- Silver Haven, Pa. 
\V N Mt-Memphis, 'Penn. 
\V N MT-Carbondale. l'a. %NIIX- Springfield, Vt. 
WNB' /- Saranac Lake, N. Y. \VN.I- Newark. N. J. 'lVNOX- Knoxville. Tenn. WNRC- Greensboro, N. C. 
\1'NYC -New York. N. Y. 
1\'OAI -San Antonin. Tex. 
WOAN -Memphis, Tenn. 'lV()AX- 'l'renton. N. .1. WORT-Union City, Tenn, WOIIU- Charleston. W. Va. WO('- Davenport, Ia. WOCL- Jamestown, N. Y. WODA- l'ateraun, N. J. ODR- Mobile, Ala. 
WOI -Ames. Ia. 
\VOKO- Poughkeepsie, N. Y. \vttl,- Washington, D. C. \VOMT- Manitowoc, \Vis. 
1V0011 -Grand Rapids, Mich. M'ul'l- Bristol, Tenn. %OQ- Kansas City. Mo. 1VOIt- Newark, N. J. 
\PORC -Worcester, Mass. WORD-Chicago, Ill. 
\VOS -Jefferson City. Mo. 
\1'OV -New York, N. Y. 
N'ONT -Omaha. Neb. 
11'0\TO -1't. Wayne. Iud, 
WPAD- Paducah, Ky. 
WPAP -New York. N. Y. 
\1' I'A W- Pawtucket, It. I. 
11' PCC-Chicago. Ill. 
WI'('ll -New York. N. Y. WPEN- Philadelphia, Pa. 
111'11- Atlantic City, N. J. WI'OE- Patchogue. N. Y. Wi'Olt- Norfolk, Va. 
WPSC -State College Pa. WI'TF- Raleigh,, N. C. 
WOA If-Alla mi. Fla. 
WC/AN-Scranton. l'n. 
1VOAO -New York, N. Y. WQBC- Vickebnrg, Miss. 
WQI)M -St. Albans, Vt. 
WQDV -Tupelo, Aies. WQDR- Thomasville, Ga. 
W It.11' -La l'orte. Ind, WRAK- Williamsport. Pa. 
11' IRA \1'- heading. l'a. WitAX- Philadelphia, Pa. 
Wit BI-Tifton , Ga. 
Wit R.T- Hattiesburg, Alias. Wi1RL- Collin'bus. Ga. WitHQ- Greenville. Miss. \VitBT- \Vilniiugton, N. C. WIMP- Gastonia. N. C. WRRR- Roanoke, Va. 
\Vit(' -Washington, D. C. 
WI( DO-Augusta. Me. WitDW- Augusta. Ga. 
1VItEC-Ment phis. Tenn. 
Wit 1:N- La ivreIlea, Kans. 1' It1IM- Minueah Polls. Minn. 
Wit :IN- itacine, Wis. 
Wit NY-New York. N. Y. 
WitR -Dallas, Tex. 
WitUF -- Gainesville, Fla. Wtt\'A- Richmond, Va. 
WS:1I -- Cincinnati, Ohio 
WSAJ -Grove City, Pa. 
WSAN -Allentown, Pa. 
WSAR -Fall River. Maas, 
WSAZ -Huntington, W. Va. MIR- Atlanta. Ga. 
WSBC- Chicago, Iii. 
WART-South Bend, Ind. 
WSDA- Brooklyn, N. Y. 
WSFA -Montgomery, Ala. WSGii- Brooklyn, N. Y. \VSiX- Sprtngfleld, Tenn. 
WSJS -Winston -Salem, N. C. \1'SM- Nashrifle. Tenn. 
WS\PB -New Orleans. La. 
1VSMiTC- Dayton, Ohio 
WSPA- Spartanburg, S. C. 
WAN D- Toledo, Ohio 
WSSH- Boston, Mass. 
WSUI -Iowa City, Ia. 
WSUN -Clearwater, Fla. 
WRVS-Buffalo, N. Y. 
WSYR -Syracuse. N. Y. 
WTAD- Quincy, III. WTAr. Worcester. Mass. 
WTAM -Cleveland. Ohio 
WTAQ -Rau Claire, Wis. 
WTAR- Norfolk, Va, 
WTAW- College Station, Tez. 
WTAX- Streator. Ill. 
WTBO- Cumberland, Md. 
WTFi- Toccoa, Ga. 
WTIC- Hartford, Conn. 
WTMJ- Milwaukee, Wie. 
WTNT -Nash rile. Tenn. 
WTOC-Savannah. Ga. 
W\\'AE- 11ain mmnd. Ind. WW- Detroit. Mich. 
\VWL -New Orleans. La. 
WWNC- Asheville, N. C. 
\VWRL- Woodside, 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, KSll, KFDY, 
KFYR. 
560 Kilocycles, 535.4 Meters. 
WLIT, WFI, KFDM, WNOX KTAB, KLZ, 
WIBO, WPCC, WQAM, WISJ. 
570 Kilocycles, 526.0 Meters: 
WYNC, WMCA, WSYR, WMAC, WKBN, 
WWNC, KGKO, WNAX, KXA, KMTR, 
\YEAO 
580 Kilocycles, 516.9 Meters- Canadian 
Shared: 
\\'TAG, 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, 
\VMT, 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: 
\VSM 
660 Kilocycles, 454.3 Meters: 
WEAF, WAAW 
670 Kilocycles, 447.5 Meters: 
\V M A Q 

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, KMMJ 
750 Kilocycles, 399.8 Meters: 
\vJ R 

760 Kilocycles, 394.5 Meters: 
WJZ, 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: 
W HAS 
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: 
WQAN, 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 

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, WDBJ, WBRC, KGBZ, KMA, KFWM, 
KFWI, KROW 
940 Kilocycles, 319 Meters: 
WCSH, WFIW, KOIN, KGU, WHA, WDAY, 
WAAT 
950 Kilocycles, 315.6 Meters: 
\VRC, 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 Kilocycles, 299.8 Meters: 

WHO. WOC, KFVD 
1010 Kilocycles, 296.9 Meters- Canadian 
Shared: 
WQAO. \VP:\P. \VHX, WRNY, KGGF, 
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, \VJAG, KWJJ, WTIC 
1070 Kilocycles, 280.2 Meters: 
WTAM, WCAZ, WDZ, KJBS 
1080 Kilocycles, 277.6 Meters: 

WBT, WCBD, \VMBI 
1090 Kilocycles, 275.1 Meters: 
KMOX 
1100 Kilocycles, 272.6 Meters: 
WPC. WLWL, KGDM 
1110 Kilocycles, 270.1 Meters: 
\VRVA, KSOO 
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: 
WICC, WOAI 
1200 Kilocycles, 249.9 Meters: Canadian 
Shared: 
WABI, WNBX, WORC, WIBX, WHBC, 
WLAP, WLBG, WN130, WKJC, WNBW, 
WABZ, WJBW, WBBZ, WFBC, WRBL, KGCU, 
WJBC, WJBL, 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, 
\VPAW, WDWF, \VLSI, \VMAN, WJW, 
WBAX, WJBU, WMBG, WSIX, WRBU, 
WJBY, WRBQ, WGCM, KWEA, KDLR, 
KGCR. KFOR, WHBU, KFVS, WEBQ, 
WODX, WCRW, WEDC, WCBS, WTAX, 
Wit BF, WIBA, WOMT. KPCB, WSBC, 
KFDN, KMJ. KFXM. KPPC. KGFJ, WALR, 
WBBL, WMRJ, KGMP, KGNO. 
1220 Kilocycles. 245.6 Meters: 

WCAD, WCAE, WREN, KFKU, WDAE, KWSC 

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, \VA/1Ni, W1.R, \VG\1S, 
WRHM, KFMX, WCAL, KIDO, KFOX, 
WDSU 
1260 Kilocycles, 238.0 Meters: 

WTOC 
WLBW, KWWG, KRGV, KOIL, KVOA, 

1270 Kilocycles, 236.1 Meters: 
WEAI, WASH, WOOD, KWLC, KGCA, KTW, 
KOL, KFUM, WFBR, \VJDX 
1280 Kilocycles, 234.2 Meters: 
WCAM, WCAP, WOAX, WDOD, WRR, KFBB 
1290 Kilocycles, 232.4 Meters: 
WNBZ, WJAS, KTSA, KFUL, KLCN, KDYL, 
WEBC 
1300 Kilocycles, 230.6 Meters: 
W13BR, \VIIAP, WEVD, WHAZ, KFH, 
KGE , KT13I, KFJR, KTBR. \VIOD, Wì1113F, 
WOQ 
1310 Kilocycles, 228.9 Meters: 
WKAV, WEBR, WNBH, WOL, WGH, WAGM, 
WFDF, WHAT, WFKD, WFBG, WRAW, 
WGAL, WSAJ, WBRE, WK 13C, WOBT, 
\vNBJ, KRMD, KFPMI, WDAH, KFI'L, 
KFXR, WK13S, WR131, WCLS, WK1313, 
KWCR, KFJY, KFGQ, \VI:O\V, \VJAK, 
\VLBC, WIBU, KF13K, KTSL, KGEZ, KFUP, 
KFXJ, KF13K, KGEZ, KMED, KTSM, KGCX, 
WJAC, WSJS, KXRO, KGFW, KFIU, KG13X, 
KIT, WMBO, WCSC, KCRJ, KTLC 
1320 Kilocycles, 227.1 Meters: 
WADC, WSMB, KID, KCIQ, KGHF, KGMB 
1330 Kilocycles, 225.4 Meters: 
WDRC, WTAQ, KSCJ, WSAI, KGB 
1340 Kilocycles, 223.7 Meters: 
KFPW, WCOA, KFPY, WSPD 
1350 Kilocycles, 222.1 Meters: 
WBNY, WMSG, WCDA, WKBQ, KWK 
1360 Kilocycles, 220.4 Meters: 
WQBC, WJKS, WGES, KGIR, KGER, KPSN, 
WFBL 
1370 Kilocycles, 218.8 Meters: 
WSVS, WCBM, WIlBD, WJBK, WI BM, 
WRAK, WELK, WHBQ, WR 13T, KG FG, 
KGCI, KFJZ, KGKL, KFLX, WFBJ, KGDA, 
KZM, KRE, WPOE, KFI:L, K\VKC, WRJN, 
KLAR, KOH, KVL, KFJI, KGFL, \VHDF, 
KOOS, WGL, KFJM, KCRC, WMBR, WRBJ, 
WLEY, WBGF, WBTM, WFDV, WLVA, 
WQDM, WRDO, KONO 
1380 Kilocycles, 217.3 Meters: 
KQV, KSO, WKBH, WSMK 
1390 Kilocycles, 215.7 Meters: 
WHK, KLRA, KUO:\, NOW, KOY 
1400 Kilocycles, 214.2 Meters: 
WCGI', \VSGH, WSI)A. WLTH, WBBC, 
WCMA, WKBF, KOCW, WBAA, KLO 
1410 Kilocycles, 212.6 Meters: 
KGRS, WDAG, KFLV, WHBL, WBCM, 
WODX, WSFA, WLEX, WSSH, WMAF, 
WBBX 
1420 Kilocycles, 211.1 Meters: 

WTBO, WKBI, WIRR, WEDH, \V11BC, 
KCFF, WHIS, KTAP, KTUE, KFYO, KICK, 
WIAS, KGGC, WLBF, WMBH, KFIZ, 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, \VOKO. WC1 :. 
WN &, 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 Kilocycles, 199.9 Meters: 
WMBA, WLOE, WNBF, WMBQ, WLBX, 
WWRL, WKBZ, \VMPC. WOPI, WPEN, 
KGKB, WKBV, KPJM. KDB, KUJ, KGFI, 
\VMBJ. KREG. WCLB, WQVD, WRDW, 

KGIZ, KGKY, KPQ, KUT 
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U. S. Broadcasting Stations Listed by States 
ALABAMA 
Biruirtgham, WBRC. WBO. 

%API 
Gadsden. W.TRY 
Mobile. WODX 
M.)ntgomnery, \VSFA 
Talladega, WFDW 

ALASKA 
Anchorage KFQD 
Juneau. I FItt 
Ketchikan, KOBU 

ARIZONA 
Flagstaff, KFXY 
Jerome. XCRJ 
Phoenix, K'FAR, KOT 
Prescott. KPJM 
Tuscon, KGAIt, KVOA 

ARKANSAS 
Blytheville. KLON 
Fayetteville. KUOA 
Fort Smith. KEPW 
Hot Springs. KTHS 
Little Rock. KLRA. KOHL. 

K(:JF 
Paragould, KBTM 

CALIFORNIA 
Berkeley, KILT. 
Beverley Hills. KMPU 
lturkaunk, KLL\ %' 

Culver City. KFVD 
El Centro. KXO 
Fresno, KMJ 
Hayward. KZM 

KFWB Hollywood, KNX, 
Holy City. KFQU 
Inglewood. K \Ili' 
Long Beach. KFOX. KGER 
Loa Angeles, KFI, KF'SG, 

K(:I:F, KGI.1, KIIJ, K'TRI, 
KECA, KMTH, KPWF, 
KTM 

Oakland. KLS. KLX, KROW 
Pasadena, h1'I (', KPSN 
Richmond. K F\\' M 
Sacramento, 1( T'ISIC 
San Bernardino, KFXM 
San Diego. KFSI), KGB 
San Francisco. KFIt(', KFWI, 

K.1BS.1 KPO, KGGC, KYA. 
KGO, KTAB 

San Jose, KQ\V 
Santa Ana, KBE(: 
Santa Barbara. KDB 
Santa Maria, KSMIt 
Stockton, KGDM, KWG 

COLORADO 
Colorado Springs, KFUM 
Denver. EPEE, KFUP, KFZF, 

KOA, KPOF, KLZ 
Edgewater. KI'XJ 
Fort Morgan. KGE\V 
Greeley. KFKA 
Gunnison. KFIIA 
Pueblo. KGHF 
Trinidad. KGIW 
Yuma, KGEK 

CONNECTICUT 
Bridgeport. WICO 
Ilart ford, \VTIC 
New Haven, \VDRO 
Storrs, WOAC 

DELAWARE 
Wilmington. \VI)EL. \VILM 

DISTRICT OF COLUMBIA 
Washing t on. N AA, %V MAL. 

\VRC. WOL 

FLORIDA 
Clearwater, WFLA, WSUN 
Gainesville. WRIIF 
Jacksonville. %V,IAX 
Miami (teach. WIOD, WMBF, 

WQAM 
Orland.). WDTIO 
Pensacola. WCOA 
Tampa, WDAE, WMBR, 

GEORGIA 
Atlanta, WGST, WSB 
Augusta. WRDW 
Columbus. WRBL 
Macon, WMAZ 
Rome. WFDV 
Savannah. WTOO 
Thomasville, WQDX 
Tifton. \ \'Pßí 
Toccoa. WTFI 

HAWAII 
Honolulu. KGU. KGMB 

IDAHO 
Boise. KIDO 
Idaho Falls. KID 
Nampa. KFXD 
Pocatello, KSEI 
Sandpoint. KGKX 
Twin Falls. KGIQ 

ILLINOIS 
Carthage, WCAZ 
Chicago. KYW, WAAF. 

\VCFL. WCRW, WEDC. 
NV EN It. NV( ES. WK III. 
\VI'('('. \V( :N. \VNIAQ, 
NV MM. \VBBM, \VSBC, 
%\'BCN, WIBO, WJAZ, 
WJBT, %\'LIB, WLS. WORD. 
KFKX. WJJD 

Cicero. W'HFC 
Decatur, W.IBL 
Evanston. \\'FITS 
Galesburg, W K ItS 
Harrisburg. %%'EBQ 
Joliet. WCI.S. WEBB 
La Salle. WJBC 
Peoria Heights. WMBD 
Quincy, \%'TAI) 
Rockford, K FIX 
Rock Island, %%'HBF 
Springfield. WCBS 
Streator, WTAX, 
Tuscola, WDZ 
t'rbana. WILL 
Zion, WCBD 

INDIANA 
Anderson. WHIM, 
Connersville. WKBV 
Culver. \%'('MA 
Evansville, WGBF 
Fort Wayne. %VOL. WOWO 
Gary, W,1 KS 
Hammond. WWAE 
Indianapolis. %%'F1131, WKBF 
Lafayette, WBAA 
La Porte. WRAF 
Marion. \VJAK 
Muncie. WLBO 
South (tend, \VSBT 
Terre Haute. WBOW 

IOWA 
Ames. WOI 
(tonne, XFt:Q 
Cedar Rapids. KWOR 
Clarinda, KSO, 
Council Bluffs. KOIL 
Davenport, WOC 
Decorah. KGCA. KWLO 
Des Moines, WIIO, 
Ft. Dodge. KF.IY 
Iowa City. WSUI 
Marshalltown. KFJB 
Muscatine. KTNT 
Ottumwa. WIAS 
Red Oak. KICK 
Shenandoah. KFNF, EMA 
Sioux City. KBCJ 
Waterloo. \\'MT 

KANSAS 
Dodge City. KGNO 
Kansas City, WLBF 
Lawrence, KFKU WREN 
Manhattan KSAÓ 
Milford. KFKB 
Topeka, WIBW 
Wichita. KFH 

KENTUCKY 
Covington. WCKT 
Hopkinsville. WFIW 
Louisville. WHAS. WLAP 
Paducah. WPAD 

LOUISIANA 
Cedar Grove. K(:GH 
Monroe. KMLB 
New Orleans. WARZ, 

WJBO. WJBW, WSMB, 
WWL, WDSU 

Shreveport, KTSL. KWEA, 
KRMD, KTBS, KWKH 

MAINE 
Augusta. WRDO 
Bangor. \NABI. WLBZ 
Portland, %VCSH 

MARYLAND 
Baltimore. WCAO. WCBM. 

WBA(., WFBR 
Cumberland, WTBO 

MASSACHUSETTS 
Boston. WBZA. \VEEI. \VNAC, 

\VSSH, WEIS, WHDH. 
WLOE 

Fall River, %VSAR 
Lexington. \VLEX. WLEY 
New Redford. WNBH 

ringfield, WBZ 
\t Ilsley Hills, WBSO 
\Vorcester, WTAG, WORC. 

%%'EI'S 

MICHIGAN 
Battle Creek. WELL 
Berrien Springs. WEMC 
Calumet, WHDF 
Detroit. WMBC. WWJ, WJR 
Fast Lansing, \%'KAR 
Flint. WFI)F 
Grand Rapids, WASH. 
Jackson. \%'IBM 
Lapeer, WMPC 
Ludington, WKBZ 
Royal Oak, WAGM 
Ypsilanti. \VJBK 

WOOD 

MINNESOTA 
Anoka. WCCO 
Collegeville, WFBJ 
Fergus Falls, KODE 
Minneapolis, NDGY, WHDI. 

WL)t. WIIHM, WOCO, 
\v(:MS 

Moorhead. KGFK 
Northfield. KFMX, WCAL 
St. faul, KSTP 

MISSISSIPPI 
Greenville. WRBQ 
Gulfport. WGCM 
Hattiesburg. \VRBJ 
Jackson. W.IDX 
Meridian. \%'C00 
Tupelo. WQDV 
Vicksburg. WQBO 

MISSOURI 
Capo Girardeau. KFVB 
Columbia. KFRU 
Grant City. KGIZ 
Jefferson City, \VOS 
Joplin. WMBH 
Kansas City. KWKC, WDAF. 

WOO, WIIIt, KMBC 
St. Joseph. K(111X, KFEQ 
St. Lis. 

WE\ .FW L, KMOX, 
KFUO, WMAT 

MONTANA 
Billings. KGIIL 
Butte, KGIR 
Great Falls, KFBB 
Kalispell. KGEZ 
Wolf Point, KGCX 

N EBRASKA 
Clay ('enter, KMMJ 
Lincoln. KFAB, KFOR. 
Norfolk. \VJAG 
North Platte, KGNF 
Omaha. WAAW. WOW 
Ravenna. KGFW 
Scottsbluff. KGKY 
York, KGBZ 

N EVADA 
Las Vegas, KGIX 
Reno, KOH 

NEW HAMPSHIRE 
Laconia, 1VKAV 

WOAJ 

N EW JERSEY 
Asbury Park, WCAP 
Atlantic City. WPG 
Camden. WCAM 
Hackensack. \VII11S 
Jersey City. WAAT, WKBO, 

WHOM 
Newark. \VAAM, WGCP. 

WNJ, WOR 
Paterson, WODA 
Red Bank. WJBI 
Trenton, WOAX 

N EW MEXICO 
Albuquerque. KGGM 
Raton, KGFI. 
State College, KOB 

NEW YORK 
Auburn. WMBO 
Binghamton, WNBF 
Brooklyn, WBBC, WLTH, 

WMRQ, WSGH, WEDA, 
WBBR, WCGU 

Buffalo. WEBR R GR, 
WKBW. wsvd. WBEN, 
WMAK 

Canton. WCAD 
Cazenovia, \VMAC 
Freeport. WGBB 
Glens Falls, WBGF 
Ithaca, WLCI, WEAL 
Jamaica, WMRJ 
Jamestown. WOCL 
bong Reach, WCLR 
Long Island City. WLBX 

New York. \VBNY. WIiN. 
WJZ. WICBQ. WMCA. 
WMSG. WNYC. WPCH. 
WRNY, \ %'ABC, WOV, 
WQAO. \%'L\%'L, WBOQ, 
WCDA, WEAF, WEVD. 
WGBS, WHAT', WPAP 

Patchogue, \Vl'OE 
Poughkeepsie. WOKO 
Rochester. WHAM. WHEC 
Saranac Lake. WNBZ 
Schenectady. %VGY 
Syracuse. Wilt!, WSTR 
Tupper Lake, WHDL 
Troy, WIIAZ 
Utica. \VIBX 
Woodhaven. WEVD 
Woodside. WWRL 
Yonkers, WCOH 

NORTH CAROLINA 
Asheville, WWNC 
Charlotte. WBT 
Gastonia. WRBU 
Greensboro, WNRO 
Raleigh. \VPTF 
Wilmington. WRBT 
Winston- Salem. WSJS 

NORTH DAKOTA 
Bismarck, KFYR 
Devils Lake, KDLR 
Fargo, WDAY 
Grand Forks, KFJM 
Mandan. KGCU 
Minot. KLPM 

OHIO 
Akron. WFJO 
Canton, %VIIBC 
Cincinnati, WKRO, 

\%'I,W, \\'F'ItI 
Cleveland, WHE. 

WTAM 
Columbus, \\AIU, 

WEAO, WMAN 
Dayton, WSMK 
Mansfield. WJW 
Middleton, WSB.-' 

Mt. Orab, WIIBD 
Springfield. W('SO 
Steubenville. WIBR 
Tallmadge, WADI) 
Toledo. WSPD 
Youngstown. WKBN 
Zanesville, WALK 

WSAI, 

WJAY. 

WCAH. 

OKLAHOMA 
Alva, KGFF 
Chickasha. KOCW 
Elk City, KGMP 
Enid. KUII4' 
Norman. WNAD 
Oklahoma City. KFJF, KFXR, 

KOCH. KGFG. WET 
richer. KGGF 
Ponca City. WBBZ 
Tulsa. KVOO 

OREGON 
Astoria. KFJI 
Corvallis. KOAC 
Eugene. KORB 
Marshfield, KOOS 
Medford, KMED 

tland, KEX, SOIN, KFJR, 
KGW. KTBR, KWJJ. KIEL. 

PENNSYLVANIA 
Allentown, \\'CBA, WEAN 
Altoona, WFBG 
Carbondale. %VNBW 
Elkins Park. WIBG 
Erie. WEDH 
Frankford, WFKD 
Grove City, WSAJ 
(Harrisburg, WCOD, WBAK, 

WHP 
Johnstown. WJAC 
Lancaster, \\'GAL, WKJC 
Le Moyne, WHP 
Lewisburg. WJBU 

Oil City. WLBW 
Philadelphia. WCAU, WE I% 

WLIT. WRAX, 
WPEN, WFAN, WELK, 
WHAT. WFKD 

Pittsburgh, KQV, WCAE, 
WJAS, KDKA 

Reading. W RA W 
Scranton, WWII. WQAN, 
Silver Haven, WNBO 
State College, WPSC 
Wilkes -Barre, WRAX, WBRCC 
Wilkinsburg, WMBJ 
Williamsport, WEAK 

PORTO RICO 
San Juan, WKAQ 

RHODE ISLAND 
Cranston, WDWF 
Newport. \V\IBA 
Pawtucket. WPAW 
Providence, WEAN, WJAR. 

WDWF 

SOUTH CAROLINA 
Charleston. WCSC 
Columbia. \l'IS 
Spartanburg, WSPA 

SOUTH DAKOTA 
Brookings, KFDY, KOOR 
Mitchell. KGDA 
Oldham. KGDT 
Pierre, KGFX 
Rapid City, WCAT 
Sioux Falls, KSOO 
Vermillion, KUSD 
Watertown. KGCIt 
Yankton, WNAX 

TENNESSEE 
Bristol, WOPI 
Chattanooga, WDOD 
Knoxville. WFBC, 

WNOX 
Memphis, WGRC, 

WMC. WNBR, 
WREC 

Nashville. WLAC, 
%VTNT 

Springfield. WSIX 
Union City. WOBT 

W NBJ, 

WHIM. 
WOAN. 

WSM, 

TEXAS 
Abilene, HFYO 
Amarillo KGRS, WDAG 
Austin, 
Amarillo, 

Beaumont, KFDM 
Brownsville. K%VWG 
Brownwood, KGKB 
College Station, WTAW 
Corpus Christi, KGF( 
Dallas. KRLD, WFAA, WRR Dublin. KEPI, 
El Paso. \VDAH, KTSM 
Fort Worth, KFJZ, \\'BAI', 

KTAT 
Galveston, KFLX. XFUL 
Greenville, KFPAM 
Harlingen. KRGV 
Houston. KPRC, KTUE, 

KTLC, KTRH 
San Angelo. KGFI. KGKL 
San Antonio KATP, KTSA, 

WOAI. KÓNO 
Waco. WACO, KGCI 
Wichita Falls. KGKO 

UTAH 
Ogden. KT.O 
Balt Lake City, KDYL, KSL 

VERMONT 
Burlington, WCAX 
St. Albana, WQDM 
Springfield. WNBX 

VIRGINIA 
Alexandria, WJVS 
Arlington, NAA 
Danville, WBTM 
Emory, WEHO 
Lynchburg. WLVA 
Newport News, WGH 
Norfolk. WTAR, WPOR 
Petersburg. \VLRG 
Richmond, WBRI., \VMBG, 

WRVA 
Roanoke, \VDBJ, WRBX 

WASHINGTON 
Aberdeen. KXRO 
Bellingham, KVOS 
Everett, KFBL 
Lacey. KGY 

Longview. KW 
Pullman, KWSC 
Seattle, ROL, KFQW, RPQ, 

K.IR. HOMO, KPCR, KRSC 
KTW, KVL, KXA 

SpogkaanQe, KFIO, KEPT, Hß4 Hß4 
Tacoma. KMO. KVI 
Wenatchee KPQ 
Yakima, KIT 

WEST VIRGINIA 
Bluefield. WEIS 
Charleston, WORD 
Fairmont. WMMN 
Huntington, WSAZ 
Wheeling, WWVA 

WISCONSIN 
Beloit. WISJ 
Eau Claire, WTAQ 
Fond Du Lac. KFIZ 
Green Bay, WART 
Janesville, WCLO 
La Crosse, \VKBH 
Madison, WHA, \VIRA 
Manitowac, \\'OMT 
Milwaukee. WHAD, WISN. 

WTMJ 
Poynette, WIRU 
Racine. WRJN 
Sheboygan, WHBL 
Stevens Point. \VLBL 
Superior. WEBC 

WYOMING 
Casper, KDFN 
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SHORT WAVE RELAY BROADCASTING STATIONS 
United States 

Call Owner Kilocycles 
W2XAC General Electric. Schenectady, N. Y 8.690 
W2XAD General Electric, Schenectady. N. Y 15.340 
W2XAF General Electric, Schenectady N. Y 9,530 
W2XAL Aviation Radio, Coyteaville, N. J 6,040 
W2XAL Aviation Radio, Coyteaville, N. J 11,800 
W2XAL Aviation Radio, Coyteaville, N. J 15.250 
W2XAL Aviation Radio. Coyteaville, N. J 21.460 
W2XBR Baruchrome Corporation, New York, N. Y 6.020 
W2XCX L. Bamberger, Newark. N. J 6.080 
W2XE Atlantic Broadcasting Co.. Jamaica, N. Y 11,840 W2XE Atlantic Broadcasting Co.. Jamaica. N. J 15.280 
W3XAL Radio Corporation, New York. N. Y 6.100 
W3XAL Radio Corporation, New York, N. Y 9.570 W3XAL Radio Corporation. New York. N. Y 11,720 
W3XAL Radio Corporation, New York. N. Y 15,130 
W3XAL Radio Corporation, New York, N. Y 17.780 
W3XAL Radio Corporation. New York. N. Y 21,500 
\V:iXL Radio Corporation, New York. N. Y 6.020 
W3XAU Universal Broadcasting Co.. Philadelphia, Pa 6.080 
W3XAU Universal Broadcasting Co.. Philadelphia. Pa 9,690 W6XAL Pacific -Western Broadcasting Fed.. Westminster. Calif 6.080 \\'6XAL Pacific -Western Broadcasting Fed., Westminster. Calif 15.250 W6XAL Pacific- Western Broadcasting Fed., Westminster, Calif 21.500 W6XN General Electric. Oakland. Calif 12,850 
W 8XAL Crosley Radio Corporation. Cincinnati, Ohio 6.060 \VSXK Westinghouse, East Pittsburgh. Pa 6.140 WBXK Westinghouse, East Pittsburgh. Pa 9.570 
\V8XK Westinghouse. East Pittsburgh. Pa. 18.880 \VSXK Westinghouse. East Pittsburgh, Pa 15.210 W8XK Westinghouse, East Pittsburgh, Pa 17.780 W8XK Westinghouse. East Pittsburgh, Pa 21.540 \\'AXA General Electric. Denver. Colo 9.530 W9XAA Federation of Labor. Chicago. III. 6,080 

Call 
W1XAE 
W1XAY 
W1XB 
\\'1XB 
\\'2XBA 
W2XBS 
W2XBU 
W2XB \V 
W2XCL 
W2XCO 
\V2XCP 
W2XCP 
W2XCR 
W2XCW 
W2XE 
W2X11 

Kilocycles 
2000 -2100 
2000 -2100 
2100 -2200 
2750 -2850 
2750 -2850 
2000 -2100 
2000 -2100 
2000 -2100 
2000 -2100 
2100 -2200 
2000 -2100 
2850 -2950 
2750 -2850 
2100 -2200 
2850 -2950 
2100 -2200 

Meters 
150 -143 
150 -143 
143 -136 
109 -105 
109 -105 
150 -143 
150 -143 
150 -143 
150 -143 
143 -136 
150 -143 
105 -102 
109 -105 
143 -136 
105 -102 
143 -136 

Meters 
84.5 
19.56 
31.48 
49.67 
25.42 
19.67 
13.97 
49.83 
49.34 
25.84 
19.63 
49.18 
31.35 
25.6 
19.88 
18.87 
13.95 
49.83 
49.5 
80.1 
49.34 
19.67 
13.95 
28.35 
49.5 
48.86 
31.35 
15.89 
19.72 
16.87 
13.93 
31.48 
49.34 

Call 
W9XAQ 
W9X1I 
W9XF 
W9XF 
W9XF 

XDO 
5 

GIIX 

TJ W 

PCJ CJ 
PHI 
OX 
OXQ 

VK3ME 
VKBWF 
VK2ME 
Uolt2 

OURS 

Ró15 
RV38 
NRH 

33 

Owner Kilocycles Meters 
Chicago Daily News, Chicago, Ill 8,040 49.07 
Mona Motor Oil l'o.. Council Bluffs. Iowa 8.080 49.5 
Great Lakes Broadcasting Co., Chicago. III 6,020 49.83 
Great Lakes Broadcasting Co., Chicago, Ill 11,0110 25.42 
Great Lakes Broadcasting Co.. Chicago. Ill. 21.800 13.1)5 

Foreign 
Chapultepec, Mexico 17.440 17.2 
Chelmsford, England 12,500 24 
Rugby. England 10.770 27.00 
Curacao. Curacao 11.718.9 25.00 
Hamilton, Bermuda 9.500 81.6 
Hilversum, Holland 16,220 19.71 
Hilversum, Holland 9.590 81.20 
Huizen, Holland 17.775 14.88 
Kopenhavn, Denmark 9.520 31...1 
Kopenhavn, Denmark 6.090 49._8 
Lyngby, Denmark 9.ß'l0 81.51 
Koenigswusterhausen, Germany 9,ß6O 31.x8 
Koenigewusterhausen, Germany 15,200 19.74 
Koenigswusterhauseo, Germany 2l.ß00 13.95 
Melbourne, Australia 9,ßl0 31.55 
Perth. Australia 8,000 100 
Sydney, Australia 9,5911 31.28 
Vienna, Austria 8,1172 49.4 
Vienna. Austria 11,801 25.42 
Rome, Italy 11,810 25.40 
Paris. France 6.122 49.11') 
Winnipeg. Canada 11.722 '15.00 
Durban. South Africa 7.41111 40.ßi 
Khabarovsk. U. S. °. R 4,278.5 70.42 
Moscow. U. S. S. R 6,514.7 54.4 
Heredia 30.8 

VISUAL BROADCASTING STATIONS 
Owner 

Westinghouse Springfield. Mass. 
Air Station. Lexington, Mass. 
General Industries. Somerville, Mass. 
General Industries. Somerville. Mass. 
WHAM, Inc., Newark. N. J. 
R. C. A.. New York. N. Y. 
H. E. Smith. Beacon, N. Y. 
R. C. A.. New York, N. Y. 
Pilot Electric. Brooklyn. N. Y. 
R. C. A.. New York. N. Y. 
Freed- Eisemann, New York, N. Y. 
Freed -Eisemann. New York. N. Y. 
Jenkins, Jersey City N. J. 
General Electric. Schenectady. N. Y. 
Radio Pictures. Inc., New York, N. Y. 
Radio Pictures. Inc.. New York, N. Y. 

Call 
W2XX 
\V3XAK 
W3XK 
\V3XK 
W4XE 
W6XAM 
W7XAO 
\V8XAV 
WSXAV 
WBXAV 
W9XAG 
W9XA 
W9SAP 
W9XAZ 
W9XR 
\VRNY 

Kilocycles 
2000-2100 
2000-2100 
2000-2100 
2850-2950 
2000-2100 
2000-2100 
2750-2850 
2000-2100 
2100-2200 
2750-2050 
2000-2100 
2000-21110 
2750-2850 
2000-21110 
2850-2950 
1010- 

Meters 
150-143 
150 -143 
150 -143 
1115 -102 
150 -143 
150 -143 
109-105 
150 -143 
143 -130 
109 -105 
150 -143 
150 -143 

109.1 -105.8 
15)) -143 
105.102 
297- 

FOREIGN BROADCAST STATIONS 
CaB Meters 

ARGENTINA 
LOZ Buenos Aires 330 
LOS Buenos Aires 291.2 
LON Buenos Aires 210 
LOA Buenos Aires 344.8 
I,OV Buenos Aires 361.5 
LOY Buenos eetires 315.2 
LOX Buenos Aires 380 
LOQ Buenos Aires 281.8 
LOO Buenos Aires 252 
LOS Buenos Aires 270 
LOW Buenos Aires 303 
LOT Buenos Aires 400 
LOL Buenos Aires 236 
D3 Buenos Aires 253.3 
B2 Buenos Aires 275 
115 Cordova 275 
H8 Cordova 250 
LOP la Plata 425 
LOU Mendoza 380 
M6 Mendoza 848 
F2 Rosaria 270 
Fl Santa Fe 279 

AUSTRALIA 
5CL Adelaide 409 
5DN Adelaide 318 
5KA Adelaide 250 
2MK Bathhurst 275 
4QG Brisbane 385 
7ZL Hobart 516 
3AR Melbourne 484 
3L0 Melbourne 371 
3UZ Melbourne 319 
3DB Melbourne 255 
2HD 
8WF Perthastle 440 
2K1T Sydney 280 
2FC Sydney 451 
2BL Sydney 353 
2BE Sydney 316 
2GB Sydney 316 
2UE Sydney 293 
2UW Sydney 267 
4Gß Toowoomba 294 

AUSTRIA 
Innsbruck 283 

Kllaagenf Klagenfurt 453 
Linz 246 
Vienna 617 

BELGIUM 
EB4ED Anvers 250 
EB4GT Bruxells 260 
EB4RB Bruxells 508.5 
EB4RC Bruxells 215 
EB4FO Bruxells 230 
EB4CE Chatelineau 220 
EB4FG Dampremy 210 
EB4RG Gand 275 
EB4RW Liege 280 
EB4BQ Marchienne-Docherie 290 
EB4EX Ottomont 225 
EB4CF Verviers 215 

BOLIVIA 
La P7 
La Paz 800 

BRAZIL 
RAM Amparo 230 

PRAR Bahia 
o 

350 

PRAZ Frannccs 270 
PRAJ Juiz de Fora 350 
PRAY Mogy das Crases. 300 
PRAD Pelotas 326 

PR aA 

Porto Alegre 
2í5teta 

PRAF Relent, I'ara 220 
PRAP Recife 400 
PRAI Ribeirao Preto 260 
PRAA Rio de Janeiro 400 
PRAB Rio de Janeiro 820 
PR.AC Rio de Janeiro 360 
PEAK Rio de Janeiro 200 
PRAS Santos 300 
PRAE Sao Paulo 350 
PRAL Sao Paulo 400 
PRAO Sao Paulo 320 
PEAR Sao Paulo 285 

BRITISH COLONIES 
TJW Hamilton. Bermuda 545 
ZBW Victoria Peak. Hong Kong 350 
7I.0 Narohi 90 
1SE Singapore 330 

BRITISH INDIA 
VUB Bombas 357.1 
VUC Calcutta 370.4 
VPB Colombo 480 
VUR Rangoon 398 

CANADA 
CKCR Brantford 296.9 
CFAC Calgary 434.5 
CKCN Calgary 434.5 
CHCA Calgary 434.5 
CJCJ Calgary 434.5 
CNRC Calgary 434.5 
CFCY Charlottetown 312.3 
CHCK Charlottetown 312.3 
CHWK Chilliwack 247.8 
CKMC Cobault 247.8 
CJRW Fleming 296.9 
CFNB Fredericton 247.8 
CHMA Edmonton 516.9 
CJCA Edmonton 516.9 
CKUA Edmonton 516.9 
CARE Edmonton 516.9 
CHNS Halifax 322.4 
CHNS 
CKOC Hamilton 340.9 
CHCS Hamilton 840.9 
CFCH Iroquois Falls 499.7 
CFJC Kamloops 267.7 
CFMC Kingston 267.7 
CFRC Kingston 267.7 
CJOC Lethbridge 267.7 
CNRL London 329.7 
CJGC London 329.5 
('KPR Midland 267.7 
CFCF Montreal 410.7 
CHYC Montreal 410.7 
CHAO Montreal 410.7 
CNRM Montreal 410.7 
CJRM Moose Jaw 296.9 
CNRA Moncton 475.9 
CHML Mt. Hamilton 340.9 
CKCO Ottawa 434.5 
CNRO Ottawa 434.5 
CFLC Prescott 296.9 
CKPC Preston 247.8 
CKCI Quebeo 840.9 
CKCV Onebec 340.7 
CNRQ Quebeo 340.9 
CARO Quebec 340.9 
CFCR Regina 812.5 
CHWC Regina 312.3 
CJBR Regina 312.3 
CNRR Regina 312.3 
CKCK Regina 312.3 
CHCT Red Deer 356.9 
CKLC Red Deer 356.9 
OMM Red Deer 857.1 
CJHS Saskatoon 329.5 

Owner 
lt. F. Gowen. Ossining, N. Y. 
R. C. A., Bound Brook. N. J. 
Jenkins. Washington. I). C. 
Jenkins. Washington, I). C. 
W. J. Lee. Winter Park, Fia. 
B. S. McGlashan. Los Angeles, Calif. 
W. ,Terntan. Portland, Ore. 
Westinghouse, Pittsburgh. Pa. 
Westinghouse, Pittsburgh, Pa. 
Westinghouse. Pittsburgh, Pa. 
Aero Products. Chicago. Ill. 
Nelson Bros. Co., Chicago. Ill. 
Chicago Daily News, Chicago. HL 
University of Iowa, Iowa Pity, Ta. 
Great Lakes Broadcasting Co.. Chicago, Ill. 
Aviation Radio, Coyteaville, N. J. 

Call Meters 
CFQC Saskatoon 329.5 
I'NI(S Saskatoon 329.5 
C.TOR Sea Island 291.1 
CKSII St. Hyacinthe 296.9 
4'F110 St. .lohn 336.9 
4'1105 Summerside 207.7 
CJ1'R Sydney. N. 8 340.9 
CFRB Toronto 812.3 
4'11 NC Toronto 516.!) 
"K NO Toronto 516.9 
4'KGIS? Toronto 484.8 
t'.THr Toronto 517.2 
1'NRT Toronto 356.9 
C.TSC Toronto 516 9 
CKCL Toronto 5111.!1 
CKOW Toronto 356.9 
CFrA Toronto 356.9 
CHLS Vancouver 410 7 
CKCR Vancouver 410.7 
('KFC Vancouver 410.7 
CK110 Vancouver 410.7 
CKWX Vancouver 410.7 
('NEV Vancouver 291.1 
CF('T Victoria 47510 
l'KY Winnipeg 384.1 
t'NRW Winnipeg 34.1.1 
C.JGX Yorktown 475.9 

CHILE 
CHAO Antofagasta ... 

Asuncion 
CM AT Concepcion 345 r\t.1D Santiago 320 
4'\1.1E Santiago 280 

i "1 AT Tacna 550 
CMAK Temuco 245 

Valparaiso 400 
CHINA 

COHB Harbin 445 
COMK Mukden 425 

Shanghai 34.2 
XGAH Shanghai 328 
XOL Tientsin 440 
GEC Tientsin 280 

COSTA RICA 
NP,II Heredia 306 

CUBA 
rM6EV Caibarien 250 
)'MOLO Caibarien 325 r\f7AZ Camaguey 225 

\!7LO Camaguey 230 
\IrYR Camajuant 200 r \I 7 BY Ciego de Avila 235 

rM7FU Ciego de Avila 200 
M7HS Ciego de Avila 192 

rNt611Y Cienfuegos 260 
1'\I SEV 'IIPK Colon 9 jay 190 r V I Habana 376 

\t4' Habana 357 
\I ':1B Habana 250 
\I9 AR Habana 248 i_AZ Habana 334 

l'M2CP Habana 280 
1M2HP Habana 205 
CM2JP Habana 070 
CM2OH Habana 300 
CM2OK Habana 360 rM2RK Habana 326 
CM2UF t'ahana 200 
CM28E Habana 255 
CM2TW Habens 228 
CM2WX Habana 341 
CM2XA Habana 230 
CM2XX Habana 225 
CM2BX Habana 312.5 
CM2JK Habana 342.5 
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Call 
CM21.0 
CM2L1' 
l'M2LIt 
CM2Mt' 
1'11211G 
CM'21'C 
CM2R(' 
(' JI 2 FG 
CM2WD 
CM2XX 
('M2JF 
C\12JI, 
OM2MA 
('M2SW 
CM1AZ 
CM7N1I 
('M6HS 
CM6KI' 
CJI6MN 
('11811S 
CM6WT 
1'\18ßY 
('MBKW 
('M6KW 

OKR 
OKB 

OHP 

PÌF 
PLItf 

PLF 

8RE 

OFA 

OFD 
OFE 
OFG 
OFH 

PTT 

Citizens Radio Call Book Magazine and Technical Review 

Ilabana 
Habana 
habana 
Ilabana 
Habana 
Habana 
Habana 
Hershey 
Mariano 
Marianao 
Marianao 252 
Mariano 294 
NIananao 27s 
Marianao 274 
Marie1 ... 275 
Nuevitas 284 
Sagua la Grande 200 
Sancti Spiritus 280 
Santa Clara 210 
Santa Clara 200 
Santiago 200 
Santiago 150 
Santiago 250 
Tuinucu 368 

CZECHOSLOVAKIA 
Bratislava 279 
Brno 342 
Kosice 293 
Mom vaka- Ostrava 263 
Praha 487 
Prague 250 

DANZIG 
Danzig 458 

DENMARK 
Kalundborg 1153.8 
Kobenhavn 281 
Soro 1153.8 

Meters 
315 
359 
215 

292 
25 28 
226 
274 

DUTCH EAST INDIES 
Batavia 220.7 
Bandoeng 31.86 
Bandoeng 15.93 
Bandoeng 310 
Malabar 17 
Surabaya .... 140 

EGYPT 

ESTONIA 

FINLAND 
Helsinki 221 
Takobstad 291 
Lahti. Suomi 1796 
l'ori 218 
Tampere 453 
Turku 246 
Viipuri 291 

FRANCE 
Bordeaux- Lafayette 304.3 
Eeole Superieure 447 
Grenoble 328.2 
Lille 265.5 
Limoges 293.6 
Lyon La -Doua 465.8 
Marseille 315.8 
Montpellier 286 
Petit I'arisien. 326 
Radio -Agen 311.5 
Itadio -Beziers 212 
Radio Juan- les -fins 24-8 
Radio L. L 368.1 
Radio Lyon 285.8 
Radio- Mont -de -Marsan .. 400 
Radio-Montpellier 250.1 
Radio-Nimes 240 
Radio Normandie 213.5 
Radio -Paris 1724 
Radio- Sud -Quest 237.2 
Radio Toulouse 380.7 
Eiffel 1444 
Radio Vitus 309 
Rennes 22 
Strasbourg ... .._._... .. 345.2 
Toulouse -Pyrenees . 255.3 

('giro 255 

Tallinn 
Tart u 

FRENCH COLONIES 
8DB Algiers 
8KR Constantine 

I laiphong 
Radio S. Denis, Reunion 

TUA Tunis 

401 
285 

368.7 
42.8 

320 
500 

1450 
GERMANY 

Aachen 453 
Augsburg 560 
Berlin I 419 
Berlin II 284 
Bremen 319 
Breslau 325 
Dresden 319 
Flensburg 218 
Frankfurt 390 
Freiburg 569 
Gleiwitz 253 
Hamburg 372 
Hanover 560 
Kaiserslautern . 270 
Kassel 246 
Riel 246 
Koln 227 
Konigsberg . 276 
Konigawusterhausen 1635 
Langenberg 473 
Leipzig 259 
Magdeburg 283 
Munchen 533 
Munster 234 
Nurnberg 239 
Stettin 283 
Stuttgart 860 
Zeesen 1635 

GREAT BRITAIN 
2BD Aberdeen 301 
2BE Belfast 242 
8BM Bournemouth 288.5 
2I.S Bradford 288.5 
5WA Cardiff 310 
5GB Daventry 479 
5xx Daventry 1558 
2DE Dundee 288.5 
2EH Edinburgh 288.5 
5SC Glasgow 899 
6ßH Hull 288.5 
2LS Leeds- Bradford 200 
6LV Liverpool 288.5 
2L0 London 856 
2ZY Manchester 877 

Call Meters 
SNO Newcastle 261 
SPY Plymouth 288.5 
6FL Sheffield 288.5 
6ST Stoke -on -Trent 288.5 
5Sx Swansea 288.5 

HAITI 
HUH Port au Prince 861.2 

HOLLAND 
Bloemendaal 245.9 

ADO Hilversum .. 1071 
Hilversum 29M 
Huizen 1875 
Scheveningen 1071 

HONDURAS 
HRB Tegucigalpa 399.5 

HUNGARY 
Lakihegy 550 

ICELAND 
Akureyri 192 
Reykjavik 

IRISH FREE STATE 
6CK Cork 225 
2RN Dublin 413 

ITALY 
1 RO Bolzano 445.9 
10E Genoa 385.1 
1MI Milan 500.8 
1NA Naples 331.4 

Palermo 209.8 
1RO (tome 441.1 
1TO Torino 275.2 

Trieste 256.4 
JAPAN 

395 

423 

380 
370 
400 
361 
390 
345 

JQAK 
'J FR 
JOJK 
JOUR 
JOCK 
JOCK 
JOI1K 
JOIK 
.10HK 
MAR 

YLZ 

RYE 

RFF 
REA 
XFC 
RES 
X EY 
XEX R 
XEB 
RFG 
XFI 
XFA 
REO 

TRÉH 
REI 
X EF 
XEE 

CAIIIV 

17.R 
1Z11 

sis 
8YA 
4211 

4LÌ 
47.M 

2ZË 
27.11 

47,P 

2ZQ 
2ZH B 
2ZF 
27,G 

2KA 

LKB 
ÌKH 
LKN 
1.11.0 
I.KP 
LKR 
1.KM 

LKT 

OAX 

KZRC 
KZIR 
KZKZ 
KZRM 

Dairen 
Hiroshima 
Kanazawa 
Keijo 
Kumamoto 
Nagoya 
Osaka 
Sapporo 
Sendai 
Tokyo 

JUGOSLAVIA 
Belgrade 4 8g 

308 

LATVIA 
525 

LITHUANIA 
1935 

Liubliano 
Zagreb 

Riga 

Kaunas 

Chihuahua 
Guadalajara 
Jalapa 
Lerdo 
Merida 
Mexico City 
Mexico City 
Mexico City 
Mexico City 
Mexico City 
Mexico City 
Mexico City 
Mexico City 
Mexico City 
Monterey 
Morelia 
Oaxaca 
Puebla 

MEXICO 
825 
250 
475 
250 
548.6 
825 
357 
410 
450 
470 
507 

800 -500 

24 
311 

265 
312 

Monaco 
MONACO 

287 
MOROCCO 

Casablanca 
Casablanca 
Rabat 
Rabat 

250 
51 

416 
724.6 

NEW ZEALAND 
Auckland 275.2 
Auckland 252.1 
Auckland 333.3 
Christchurch 250 
Christchurch 306.1 
Dunedin 277.8 
Dunedin 277.8 
Dunedin 245.9 
Dunedin 277.8 
Dunedin 461.5 
Eketahuna 247.9 
Gisborne 260.9 
Invercargill 268 
Invercargill 
Masterton 254.2 
Masterton 254.2 
Napier 238 
New Plymouth 254.9 
Palmerston 285.7 
Wanganui 500 
Wanganui 500 
Wellington 416.7 

NORWAY 
Alesund 453 
Bergen 86 
Fredriksetad 894 
llamar . 570 
Notodden 283 
Oslo 493 

Rjuken 
nd 

447 
Tromso 453 
Trondihen 1072 
Trondelag Kringkoater 453.1 

PERU 
Lima 3 `11 

PHILIPPINE ISLANDS 
Cebu 230.8 
Manila 260 
Manila 270.3 
Manila 413 

POLAND 
Krakow 313 
Krakow 244 
Eattowitz 408 

SP6 Lodz 233.8 
Poznan 335 

SP6 Lwow 385.1 
SP8 Warsawa II 214 

Warszawa 1 I 1 1 

Wilno 885.1 

Call Metes 

PIAR Lisbon 805 
PORTUGAL 

ROUMANIA 
Bucharest 394 
Bucharest 226 
Jassy 211 

SALVADOR 
AQM Salvador 482 

SPAIN 
EAJ18 Almeria 251 
EAJ13 Barcelona 462 
EAJ1 Barcelona 844.8 
EAJ12 Barcelona 268 
EAJ9 Bilbao 484.8 
EAJ3 Cadiz 400 
EAJ 16 Cartagena 246 
EAlt5 l.as Palmas 250 
EAR5 Las l'aimas 350 
EAJ7 Madrid 875 
EAJ2 Madrid 424 
EAJ25 Malaga 100 
EAJ19 Oviedo 268 
1ìA.127 Salamanca 453 
EAJ8 San Sebastian 349 
EAJ17 Seville 368 

SWEDEN 
ßodu 1200 
Boras 231 
Eskilstuna 246 
Falum 822 
Gavle 204.1 
Goteborg 322 
Halmstad 216 
Halsingborg 231 
Horby 257 
Hudiksvall 270 
Jonkoping 202 
Kalmar 246 
Karlskrona 196 
Xarlstadt 218 
Kiruna 246 
Kristinehatnm 2113 
Malmberget 436 
Malmo 231 
alotala 1848 
Norrkoping 270 
Orebro 237 
Ornskoldavik 218 
Ostersund 770 
Saffie 246 
Stockholm 436 
Sundsvall 542 
Trollhattan 270 

lvalla 283 
Um 231 
Uppsla 453 
Varborg 288 

SWITZERLAND 
HBS 

Berne l4Ó3 
Geneva 760 
l.ausaline 680 

IIBZ Zurich 459 
TURKEY 

Angora 1806 
TAL Istanbul f) 1200 

Osmanieh 1200 
UNION OF SOVIET SOCIALIST REPUBLICS 

RV19 Achkhabad 899.1 
RV26 Artemovsk 870 
11V35 Astrakhan 690 
ItV8 Bakou 1380 
RV30 I)nepropetrouk 383 
I1V21 Erivan 750 
EV40 Gomel 483 
11V23 Groznyi 1s77 
RV 14 Irkoutsk 1600 
RV31 Ivanovo-Vozneaensk 337 
RV17 Kazan 486 
ßV4 Kharkov 1304 
ßV20 Kharkov 426 
RV9 Kiev 800 
RV33 Krasnodar 461.5 
11V3 Leningrad 1000 
ItV36 Leningrad 351 
RV27 Makhatch Kala 448.8 
RV 10 Minsk 700 
RV1 Moscow 1481 
11V2 Moscow 720 
RV37 Moscow 379 
1íV39 Moscow 379 
RV42 Nijni- Novgorod 406 
ßV43 Nikolaev 866 
RV6 Novosibirsk 1250 
ßV13 Odessa 411 
RV44 Omsk 636 
RV45 Orenbourg 650 
RV22 Oufa 554.7 
RV46 Petropavlovsk 437 
RV29 Petrozavodsk 778 
I1V34 Piatigorsk 847 
RV12 Rostov- sur -le -Don 848.7 
ßV16 Samara 417 
ßV18 Samarkand 875 
RV 24 Smolensk 565 
ßV32 Stavropol 545 
RV49 Stchelkovo 938 
RV5 Sverdlovsk 825 
ßV11 Tachkent 712 
RV7 Tiflis 1060 
RV48 Tomsk 465 
RV41 Veliki Oustug 535.7 
RV28 Vladivostok 480 
RV25 Voronej 468.8 

URUGUAY 
CWOA Montevideo 428.4 
CWOH Montevideo 800 
CWOO Montevideo 294.1 
CWOR Montevideo 394.6 
OWOB Montevideo 880 
CWSK Montevideo 250 
CW80 Montevideo 277.8 
CWOB Montevideo 290 
CWOW Montevideo 450 
CWSI Paysandu 268 
CWOI Salto 246 
CWOJ 

UNI 
250 

ON OF SOUTH AFRICA 
ZTC ("apetown 875 
'LTD Durban 406.5 
ZT.T Johannesburg 450 
ZTJ Johannesburg 82 

Pretoria 828 
VENEZUELA 

AYRE Caracas 875 

SCÁ 
SCB 

SCD 
SBB 

SCG 
SBH 
St'F 
SCI 
SCH 

SCH 
SCL 
SCM 
SCN 
SBC 
SBG 
SCO 
SCV 
SCW 
SBF 
SCP 
SCP 
SBA 

SCQ 
SCR 
SC8 

SCÚ 
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KC Meters STATIONS 
DIALS 

1 2 

1500 199.9 

1490 

1480 

201.2 

202.6 

1470 204.0 

205.4 1460 

1450 206.8 

1440 208.2 

1430 209.7 

1420 211.1 

1410 212.6 

1400 214.2 

1390 215.7 

1380 217.3 

1370 218.8 

1360 220.4 

1350 222.1 

1340 223.7 

1330 225.4 

1320 227.1 

1310 228.9 

1300 230.6 

1290 232.4 

1280 

1270 

234.2 

236.1- 

1260 238.0 

1250 239.9 

1240 241.8 

1230 

1220 

243.8 

245.8 

1210 247.8 

1200 249.9 

1190 252.0 

1180 254.1 

1170 256.3 

1160 258.5 

1150 260.7 

1140 263.0 

1130 265.3 

1120 267.7 

1110 270.1 

1100 272.6 

1090 275.1 

1080 

1070 

277.6 

280.2 

1060 282.8 

1050 285.5 

1040 288.3 

1030 291.1 

35 

KC Meters STATIONS 1 2 

1020 293.9 

1010 296.9 

1000 299.8 

990 302.8 

980 305.9 

970 309.1 

960 312.3 

950 315.6 

940 319.0 

930 322.4 

920 325.9 

910 329.5 

900 333.1 

890 336.9 

880 340.7 

870 344.6 

860 348.6 

850 352.7 

840 356.9 

830 361.2 

820 365.6 

810 370.2 

800 374.8 

790 

780 

379.5 

384.4 

770 389.4 

760 394.5 

750 399.8 

740 405.2 

730 410.7 

720 416.4 

710 422.3 

700 428.3 

690 434.5 

680 440.9 

670 447.5 

660 454.3 

650 461.3 

640 468.5 

630 475.9 

620 483.6 

610 

600 

491.5 

499.7 

590 508.2 

580 

570 

516.9 

526.0 

560 

550 

535.4 

545.1 
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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. 

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. 

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. 

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 
cat off one of the filament prongs and use this tube when neuthalizing the 

226 stages. 

i 
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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. 

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. 

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 
same principle can be ap- 
plied in determining the 
temperature of steel in 
various processes of manu- 

facture. 

In the photograph above may be seen the monitor station used by the Department of 
Commerce radio supervisor with headquarters at Boston. With the equipment shown 
here inspectors can check wavelengths of ship, shore, broadcast, amateur and plane 
transmitters. 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. Radio 

Supervisor Charles C. Kolster in center. 

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. 

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. 
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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 pre- 

maturely 

The latest 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 heart 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 *eak heart 
action voltage to a value capable of actuating a galva- 

nometer 

The stage shown at the left is one of 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. 

At the left we il- 
lustrate a means 
of putting up an 
aerial in the room 
without a great 
deal of trouble. 
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. 

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. 

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 
until light goes out. The condenser which caused light to go out is the 

shorted one 
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Pilot Auto Radio Permits Mounting 
On Running It o rd of Car 

Receiver is Controlled From Inside of Car by Means of Flexible 
Cable; Kit Easily Assembled 

pRACTICALLY all of the automo- 
bile 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 678 
inches high, and is flat enough to let 

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 

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 51 

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 box in 
any particular car is less than 6 feet. 

Fig. 2. As may be seen in this pic- 
ture the tuning control is mounted 
at the right under the dash where it 

is easily accessible 

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 

Fig. 3. This phwtograph shoo. the 
rear of the tuning control panel 

the voltage applied to the screens of 
the r.f. amplifying tubes. 

Reliable Design 
Electrically, the receiver is of simple 

but reliable design. It makes use of 
three stages of tuned r.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 224's, one 227 and one 
245. They are wired in series- parallel 
to work off the regular six -volt storage 
battery in the car. Plate voltage must 

(Continued on page 100) 
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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- 

F final investigations of 
electron discharges in 

gases which Dr. Irving Lang - 
muir carried out in 1914 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 method of decorating with 
light the walls and ceilings of 
rooms, known as colorama. 

But scientists believe that 
the possibilities of the thyra- 
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 may 
also become the means at 
some future time of accom- 
plishing power transmission 
under more advantageous 
electrical conditions than 
those at present prevailing. This idea 
based on the expectation that the thyra- 
tron tube may make it possible to trans- 
mit electrical energy over relatively long 
distances by means of direct current in- 
stead of alternating 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. A. W. Hull, both 
of the General Electric laboratory, shown with the new 
tube which is slightly larger than the vacuum tubes 

employed in your receiver 

is 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 

present 
will go 

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 
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 

practice with alternating current 
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 Itui it Set Analyzer y e 
Made From Schemìtic Given Here 

Flexibility, Adaptability and Ruggedness Are Features 
For Service Men and Builders 

THROUGH insistent demand we are 
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. 

M1 is an 0 -8 volt d. c. voltmeter which 
is used when a battery operated receiver 
is being tested. 

M2 is an 0 -20 milliampere milliame- 
ter being used in the measurement of 
plate current of the tubes being tested. 

M3 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 

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 be- 
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 

TO 4 PRONG PLUG 

TO. PRONG 
PLUG/ 

H 
H 

Fig. 1. This 

J1 

H 

fti"1 ful 
6 7 

/8 /9 

is a complete schematic of the analyzer described in the 
accompanying article 

of Design 

l 
> 

J 

Fig. 2. Details of a Fleming rid rye 
resonance meter are given in his 

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 R1 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 M3 
reads the screen grid voltage of a screen 
grid tube under test. Position B meter 
M3 reads the grid bias voltage. Switch 
number 7 position A meter M3 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 R1 should be 20 

(Continued on page 98) 
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Good Fidelity Is Found in Hectrad 
LoftinWhite Combination 

Tuner and Amplifier Kits May be Wired Separately and Then Merged 

sINCE the pub- 
lication in the SRNT 

March, 1930, 
issue of this maga- 
zine of the details 
of the Electrad 
Loftin -White am- 
plifier, the Elec- 
trad interests have 
added a tuner kit 
to their line which 
now enables di- 
rect-coupled en- 
thusiasts to make 
up a complete re- 
ceiver at a nomi- 
nal cost. 

The amplifier 
described on page 
63 of the March 
issue is merely 
added on behind 
the tuner portion 
shown in this ar- 
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 kilocycles and exceptionally 
good fidelity." 

Curves Given 
The photograph of the two units is 

shown in Figure 2, while Figure 1 

gives the combined schematic of the 
tuner and the amplifier. The three 
graphs on this page are the sensitivity, 
selectivity and fidelity curves as re- 
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 221 tube 
comprise the tuner, while the remainder 
represent the amplifier, detector and the 
power supply. It can be seen that the 
input of the first r.f. tube is tuned with 
one condenser while the input circuit 
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Fig. 1. This diagram is the schematic of the combined tuner and amplifier 
made by Electrad. The amplifier section was described on page 63 of 

March, 1930, issue 
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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 
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kits 
the 

tuner by substitut- 
ing the proper con- 
trol grid clip on 
the 224 tube in the 
amplifier. The 
phonograph is left 
permanently con- 
nected although 
only in the circuit 
when the phono 
control grid clip 
is employed. 

The antenna in- 
put consists of a 
tapped primary 
coil so the receiver 
may be used with 
either a long or a 
short antenna. The 
volume control is 
placed across the 
antenna and 
ground connec- 
tions. 

Tuner Parts 
Parts required for the construction of 

the tuner are shown below: 
1 Electrad chassis 
1 Antenna coil in shield can 
1 R. F. transformer in shield can 
1 Dual tuning condenser 
1 Mica fixed condenser .001 mfd 
1 R.f. by -pass condenser, 200 -volt, 

dual .1 mfd 
1 R.f. by -pass condenser, 600 -volt, 

dual .1 mfd 
1 Filter condenser, 600 -volt, .5 mfd 
1 Wire wound resistor, 150,000 ohms 
1 Metallic leak, 500,000 ohms 
1 Flexible wire wound resistor, 600 

ohm 
1 Set screws, nuts, washers and con- 

necting wire 
1 Electrad volume control with power 

switch 
1 R.f. choke coil for use in amplifier 
2 224 sockets 

(Continued on page 98) 
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Slide Wire Itridge Is Simple Device 
for Resistance Measurement 

READERS in- 
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 
recently been as- 
sembled and pho- 
tographed. Its 
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. 

Details Given in Article on Construction and Operation of Handy 
Unit for the Home Laboratory 

f 
IP! 

it Pr)i .. r#_ 
= #.:, ! e 

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, 
Fig. 2. A box containing the standard resistors is shown to the right of the dry 

cell 

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 bridge, .. 

BATT6PY S/Y/T!'.y 

o SOO /000 
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- 

Error of Slide 

ance value of X. 

Operating Notes 
With a true slide 

wire bridge, find- 
ing the value of 
X. the unknown, is 
merely a matter of 
closing the switch, 
inserting a stand- 
ard resistance 
across terminals 
H, placing the un- 
known resistance 
across terminals 
X, moving the 
slider S to left or 
right along wire 

AB with button 1 on the galvanometer 
depressed. until pointer on the gal - 
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 - 
vanonieter is exactly on zero at the 
center of the scale. Button 1 is for 
coarse adjustments and 2 is for fine ad- 
justments of galvanometer zero reading. 

When zero setting is found on the 
galvanometer, read on the 1000 
meter scale of the slide wire. at the end 
of the wire the number of millimeters 
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 gives the remaining milli- 
meters for the B ratio. For example. 
if zero setting on the galvanometer finds 

(Continued on page 961 

TABLE I 
Wire Bridge with Varying Ratios; with R Small, Medium 

and Large Resistance Value 

A 
Arm 

B 
Arm Ohms R Ohms X 

Ohms X 
Measured 

Ohms 
Resistance 
Deviation 

Per Cent 
Error Arm Ratio 

500 500 1.007 1.007 1.007 None Zero 1 -1 
91 909 1.007 10.055 10.06 .005 .0497 1 -10 
19 981 1.007 51.99 49.95 2.04 4.08 1 -50 
9 991 1.007 110.88 99.65 11.23 11.26 1 -100 
"1 999 1.007 1005.99 502.20 503.79 100.31 1 -1000 
500 500 999.000 999.00 999.00 None Zero 1 -1 
164 836 999.000 5092.46 5065.00 27.46 .54 1 -5 
90 910 999.000 10101.00 10030.00 71.00 .70 1 -10 
19 981 999.000 51579.54 50100.00 1479.94 2.95 1 -50 
9 991 999.000 110001.00 100000.00 10001.00 10.001 1 -100 
500 500 100000.000 100000.00 100000.00 None Zero 1 -1 
290 710 100000.000 244827.5 250000.00 5172.5 2.06 1 -2.5 
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Mutua' Conduetance Meter Useful 
in Finding 'rube ciericy 

Excellence of a Tube as Power Amplifier, Detector, Modulator or 
Oscillator Is Readily Measured 

AVERY important adjunct to any 
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 one 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 
Experimenter, 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 
temperature of the filament (electron 
emitting surface), upon the area of the 
plate, and upon the spacing of the ele- 
ments. Except at very high frequencies 
when the inter -electrode capacitances in- 
troduce appreciable amounts of react- 
ance it may be considered to be pure 
resistance. 

"The amplification factor t, 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 

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 pt, the amplification factor 
of the tube. 

"Physically gm, 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 
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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 Victorcen ns a New 
T1eise on Receiver life 

Modern Features of Set Operation May Be Had at Low Cost Without 
Impairing Good Quality 

ALTHOUGH Victoreen coils are no 
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 Control 
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- 
sulated flexible couplings. One cou- 

flNT. 
rRR. TRRiNS 

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- 
lator tuning condenser. 

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 -type tubes, a third for 
two 14- 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 71/>- 
volt windings. Also the filament voltage 
for either a 21/2 -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 

(Continued on page 94) 
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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 control); C5, C6, C7, C10, Tobe by -pass condensers, 

0.1 -mfd; C8, Sangamo fixed condenser, .002 -mfd; C9, C11, Tobe by -pass condensers, 1.0 -mfd; Rl, 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). 
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Method Discovered for Measuring 
RadLition of Ultra ;Violet 

Portable Indicator Designed Using Photoelectric Cell to Integrate 
Amount of Light in Given Time 

ULTRA -VIOLET rays 
formerly were but a 
name 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 
be a cure for the rickets of 
the infants and the baldness 
of the aged. Besides these 
claims it is certain these rays 
produce sun tan, the current 
vogue of beauty. A consider- 
able traffic has appeared in 
devices to produce ultra- violet rays 
artificially, and in glass, or its substi- 
tutes, which will allow passage to the 
natural supply from the sun. 

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- 

violet indicator 

How to Measure Rays 

According to the recent pamphlet 
covering Westinghouse engineering 
achievements in the year past, it has 
been noteworthy that there has been 
until 1929, no convenient means for 
measuring this ultra- violet radiation. 

Such a portable indicator, or meter, 
is now available in a case nine by 
eleven by twelve inches, and operating 
front dry cells within the case. The in- 
dicator is equipped trith a photoelectric 
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 units, or 
wavelengths from .00031 to .00029 
millimeters. 

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 rays. 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 

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 ultra -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. 

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 IT! 
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 new 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 MAJ. HEDD AKE* 
( *Ph.D., L.I.R.E. and PbSO4, Chief Research Executive, Research Radio Corporation, 

Research, Ill.) 

(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.) 

ç `I 
IAVING 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 commercial 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 3/4 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 south of the 
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 

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 

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 Ll 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 laboratory. 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 Sta es a Comeback in 
for Popularity of Public 

T0 those even 
reasonably 
familiar with 

the gradual devel- 
opment of radio 
receiver design 
over the past six 
or eight years, it is 
only too apparent 
that the super- 
heterodyne system 
of reception has 
enjoyed less and 
less popularity 
each year from, 
say, 1925 to 1930. 
To the keen ob- 
server, the reasons 
for this trend away 
from superhetero- 
dyne and to tuned 
radio frequency re- 
ceivers for broad- 
cast reception 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 thereafter, 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- 
ing five or more tuned circuits as 

Silver -Marshall Announces Their S -M 724 A.C. in Wired Kit Form; 
Receiver is Described 

Fig. 1. This photograph shows the chassis of the new S -M 724 a.c., a description 
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 t.r.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- 
heterodyne system became more and 
more aggravating, so that the effective 
selectivity of a good superheterodyne 
often appeared less than that of a three 

attic 

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 t.r.f. receivers 
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 t.r.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 corn - 

(Continued on page 106) 
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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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Deko Makes Fixed rime Short Wave 
Receivers for Police Cars 
Three Screen Grids, 112 -A and Output Pentode Arranged in Compact 

Regenerative Circuit 

ALMOST everyone is ac- 
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 
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 
at 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 between 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. This photograph shows the Model 3003 Delco 
police 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. 

_'0&MFO Q .002MFQ 
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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 
the wire netting and touching 
it to the battery side of the 
ammeter; if no spark occurs the 
wire is not grounded and is 

suitable 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. 

Fig. 2. Electrical details of the Delco police 
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XordenHauek Super DX5 Designed 
For (I)jjjet A C. Operation 

Compactness One Feature; Efficient Shielding Prevents Pickup of 

FOLLOWING is a description of the 
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 sufficient power output, 
and ability to cover a wide frequency 
range. The completed set has fulfilled 
these points with a high degree of satis- 
faction. 

The accompanying photograph shows 
the type of construction employed re- 
sulting in an efficient set that is fairly 
compact (.9 inches high, 18 inches long, 
l0 inches deep) , and one that has an 
appearance of which the owner may be 
justly proud. 

A power transformer with three 21/ 
volt secondaries, has resulted in the 
suppression of those tunable hums that 
are encountered on the higher frequen- 
cies. Each secondary has a 20 ohm cen- 
ter tap resistance shunted across it with 
the centertap connected to ground. 
These resistances are located right at 
the respective sockets and the grounds 
are made to the common point for that 
stage. 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 may be 
seen the Super DX5 recently de- 
signed by Norden- Hauck, Inc. 
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 
between the antennae lead -in and the 
power supply. One side of the line is 
grounded through a ?!, microfarad con- 
denser. Inserting the power supply 
plug in the light socket so that the un- 
grounded side of the line is connected 
to this condenser usually results in the 
quietest operation. A type 80 tube is 
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Fig. 2. The schematic diagram of the Norden -Hauck Super DX5 is given in the 
above illustration 

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 plugged 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 frequencies. This has 
been 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 incoin De Luxe 31 
Show 1F:xtreme Sensitivity 

Practically no Changes Made in Circuit of Superheterodyne That 
Has Many Adherents 

ASIDE from minor cir- 
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 

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 

FOR many individuals the 
operation of a short wave 
receiver either for code 

or broadcast reception has 
had a drawback in that in 
jumping from one band to an- 
other it has been necessary 
to plug in a number of differ- 
ent sized coils. If operation 
of the receiver is confined to 
a single hand this does not 
involve the objection j ust 
mentioned. 

Automatic Tuner 
When it became evident 

that a great deal of amateur 
and phone work was to be 
found on the 20, 40 and 80 
meter bands Aero Products, Inc., de- 
signed what is known as their short 
wave automatic tuning unit. This unit 
which may be seen in the photograph 
Figure 1 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 photograph. This is 
called the frequency shift dial (corre- 
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 inductively, 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 corresponds to a vernier 
or station -spreader, while the frequency 

Fig. 1. The automatic tuning unit made by Aero is shown here. A description of its functions will be 
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 6140 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 

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- 
grams shown on this page 
three means of utilizing the 
Aero automatic tuning unit. 

The first scheme is shown 
in Figure 2 where the auto- 

matic tuner is used in the grid circuit 
of a r.f. 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 
15 to 90 meter range. 

Fig. 2. Here the automatic tuner is 
used in a r.f. and regenerative cir- 

cuit for headphone reception 

Fig. 3. 
an a.c. 
plug -in 

Those wanting to make up 
short wave adapter of the 
variety may see how the 

automatic tuner fits in 

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 l'eceivier 

SUPERHET- 
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 automo- 
bile set. The sche- 
matic circuit of the 
job is shown on 
this page, while a 
photograph of the 
receiver and its 
metal cabinet is 
shown at the head- 
ing of this page. 

Good Volume, Simplicity of Tuning, Compactness in Recent Design 
by Scott 

Fig. I. Rear view of the superheterodyne auto receiver is seen in this photo- 
graph. The metal cabinet acts as a shield for the receiver. The current drain 

is 3.5 amperes A, and 25 milliamperes total B 

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 bat- 
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 

It is stated that it does not matter 
which side of the A battery is grounded 

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 
black wire in the 
cable. 

The tuning of 
the receiver is 

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. 

Fig. 2. The electrical details of the auto receiver made by Scott are shown in 
this drawing 
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Walker Goes Into a New Season With 
His Versatile FlexiA:nit 

Improved Version of Li nit IV ow Available to Setbuilders, Servicemen 
and Experimenters 

CHAIN broadcasting companies in 
the past year 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 seasons an 

adapter 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 presented to short wave enthusiasts 
under the name of the Walker Flexi- 
Unit. It is shown photographically in 
Figue 1, and three schematic diagrams 
are given of as many methods of em- 
ployment for the Flexi -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 
grid condenser with a link furnished 
for that purpose, the unit is ready for 
use as an extra stage of tuned radio fre- 
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 
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Fig. 1. This illustration shows the 
model A Flexi -Unit made by the 
W'orkrite 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 

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 meters, using 
either a 199 or 201 -A tube. Dry bat- 
teries can be used and the unit made 
portable. 

(Continued on page 110) 

Fig. 3. Service men will be able to 
use the unit as an r.f. oscillator if 
the connections shown here are 

followed 

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 Dat 
Products of Silver -Marshall, Webster of Racine and Webster of 

Chicago Recently Checked in Laboratory 
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S 
0 many requests have come into 

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 amplifiers 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 

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 

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- 1.10 Loss 6,000- 1.10 Gain 

120- 0.80 Loss 8,000- 3.60 Gain 
250- 0.65 Loss 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. 

Webster (Racine) 
When measuring the Webster (Ra- 

cine) A -37 -50 the output impedance 
load was adjusted to 4000 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 
output meter connections was .0113 
watts. Mutual conductance of tubes: 
1 a.f. 1500; 2 a.f. 1550; 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 Loss 
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) 

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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r Ilree rube Adapter Makes Superbet 
Out of Any To R. F. Ip eceiver 

Self-Contained, A, B and C Powered Units Available in New S -M 
738 Model 

THOUSANDS of owners of tuned 
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 is 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. 

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 
kilocycles (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 
slave. the center dial controls the short 

Fig. 1. This photograph shows the 
S -M 738 su per 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 

3-M - MODEL -738 

X X 

- X X 

= 000/4NIFO. 

DWG. NO. 270.1 DATE 8.6.30 

RADIO GALL BOOK MAGAZINE 
.508 S0. DEARBORN ST 

CHICRGO, LL. 

Fig. 2. The schematic diagram of the 738 shows a simple adapter can be 
evolved in a small space 

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: 
W9XF 6,020 49.83 
W3XL 6,020 49.83 
W2XBR 6,020 49.83 
W9XAQ 6,040 49.67 
W2XAL 6,040 49.67 
W3XAU 6,060 49.50 
W8XAL 6,060 49.50 
W9XU 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: - 

L-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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raxtonoKing Superhet Ch nged for 
the New Radio Se son 

Variometer Type Antenna Coil Automatically Adjusts 
R.F. and Oscillator Stages 

CHANGES have been 
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 
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 model 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 

Tracking of 

4111 it 

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 circnits 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 bypass between the 
cathode and ground circuit. Plate cir- 
cuits of all the intermediate stages are 
provided with trimmers so that each 

, u 

,; ' G ' f . G / G 
Q 

\V V -C ,` - 

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 tip jacks into which 
may be plugged a phonograph 
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. 

A 
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MM. rM 0Mr1r 1 rrrrm: mag 
00000 
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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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Lentz Model C Short Wave Radio Set 

ADDING a 
new model 
to its 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 
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 efficient 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 
below:- Meters 

Coil 1 200 -100 

Desidned for Ilattery Use 
Unit Construction Permits Double Shielding and Extreme Flexibility 

of Circuit Arrangement 

Fig. 1. A photograph of the interior of the Leutz Model C 
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, 
one being the double shielding, and the 
other flexibility of arrangement. Due 

is shown above. 

phones or speaker 
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 
regeneration control. 

The antenna or first r.f. 
is also contained in an 
shielded case. One tuned inductance is 
required and it has two windings. The 
first winding tunes the grid circuit of 

(Continued on page 110) 

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 
not be audible with 
less audio amplifi- 
cation. Jacks are 
provided so head - 

can be used in any 

as a 

stage unit 
individual 

J \, 

') 
NOTE-L.2-L,7 .9.eEGYOUNO 

ONcS.9ME fO,e4-7 
o 1 o T ! OET. 867!/. B-Cf 

Fig. 2. The schematic diagram of the .Model C short wave receiver 
C- 

may be seen above 

.9t6!/. Bt/BO//. 
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1%Iakes A.C. Addition to jewell 
133 Set Tester 

AN 
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 70.12 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 circuit is set forth in 
Figure 2. 

According to the data accompanying 
the drawing there are three switches 
used. Switch 1 is a single pole double 

Fig. 1. This photograph shows the a.c. 
addition to the Jewell 133 set tester de- 
veloped by E. C. Baker of Detroit, Mich. 

throw switch. In position Cl it is used 
for testing the 280 tubes (with Switch 2 
open to prevent short circuit) . When 
the switch is on Cl 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 

EÍZVlCE d 
REPAI 

Name 
A. C. Dayton Navigator 
Achte Mfg. l'. .W7 
Acme \Ifg. l' . \1'4 
All-American )lohn k n 
All- anterican Mohawk 5 
American Rosch .. 25.29 
amrad _. 711 
Amrnd ..... SI 
Atwater Kent . .. . 3S 
Atwater -Kent (cap.) 55. 66 -i' 
Atwater -Kent I Ind. l 55. 55 -C 
ltalkeit _ _ A 
11renter -Tully 7 70 
Itntnswick 3 K ItO 
Colonial 31 A(' 
Crosley ... Itoamto 
Crosley -1115, 415. 125. 525 
Crosley ... 11115 olemb "w 
l'malcy .7115 Sho,ch.x 
Crosley Je ,elh..c 71 I11 
DavFan 511n 
Defeo Auto. Radio 
Edison .1t 1. lt). 1'1 
Erle Duoroncert" 
Fada 7 AC 
Federal .. Il 
Frexl- Eisentann ._ ....... NItSO 
Freshman -. 2 N -12 
General Motors _. 
gilflllan Urns. ... Ion 
grayhar Electric Co .600 
( :rohe ... _. 7AC 
gulbransen . Nine -in -Line 
Howard ... SA. A. 
Howard . .. 8 
Kennedy. Colin B. 20 
King Mfg. Co .J 
Kolstcr .4 
Kolster 21.23 
Majestic ._. ...70 
Majestic lion 
mine° . s6 52 
l'hilco _ .95 
1 :('A . 00 
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Silver -Marshall 3011 
Silver- Marshall 341 
Slagle 9 
single (Continental) .._. .._ __._ R-20 
Sonom 5It 
Sparton ..ÁC80 
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Splitdorf . F:175 
Steinfite 201 
Stewart -Warner ..950 
Stewart-Warner .5.ríes 900 
Stromberg -Carlson 540 
Stromberg- Carlson . 037,1130 
Temple .- 5.00 
T'. S. Radio & Telerislon 37 
Victor R32. RE45, Tí52 
Zenith 52 

I :t(;'I'O1{Y SCHEMATIC INDEX 
Nlndel Vol. 

Fig. 2. The sche- 
matic diagram of 
the connections in 
Mr. Baker's a.c. 
addition is given 
in the drawing at 
the right. The 
rarious parts of 
the circuit are de- 
scribed in the text 
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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; these 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 below: 
SW2 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 f rom a.c. 

tester 
M.A.m Zero to 100 m.a. milliameter 
VM Zero to 71/2-volt voltmeter a.c. 
Sl Five prong socket, subpanel 
S2 Four 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, 
usine a five -wire cable about three feet 
long, by means of which the adapter is 

Fig. 2. At the right 
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 
supply for plate and 
filament. The sche- 
matic is based on the 
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 typewriter, 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 

USING 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 

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 ELLIS 

Manager, Service Department, 
Silver -Marshall, Inc. 

IN summer, for many radio service 
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 Sign Generator Provided 
for Howard Distributors 
Can Be Used to Check Alignment of Condensers and to Determine 

Output of Different Tubes 

APORTABLE signal generator by 
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 various 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: 

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- 

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." 

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 
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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 volts 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 furnished 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 rheostat 
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) 

.9.-C VOLTMETER 

TO MOWN CO /L OF 
DIN. SPERKER 
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IN presenting 
the response 
curves on these 

pages it is desired 
to obviate as much 
as possible repeti- 
tion of the condi- 
tions of measure- 
ment which will 
apply to each set 
of curves. 

Accordingly 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.- Editor. 

First appears 
model, then serial 
number, followed 
by a note as to engineer 
making the measure- 
ments, and the date. 

Three measurements 
are indicated, these be- 
ing sensitivity, selectivity 

ld 1-iSPONSkil, CURVES 
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 in this issue 

and fidelity. 

Equipment Used 
General Radio type 377 -B low fre- 

quency oscillator; General Radio type 
403 -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 
cycles, 30 per cent modulation being 
maintained at all frequencies. The out- 
put load impedance is adjusted to 

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 watts is maintained 
on all measurements. A dummy an- 
tenna haying 20 uh inductance, 200 
nunf. capacity and 25 ohms resistance 
is used. (Departure from standard is 
indicated on the sensitivity graphs.) 

The receiver was phased at _ kc. 
The volume control was turned 
Audible regeneration began at _ kc. 
and stopped at _______ kc. Oscillation 
began at kc. and stopped at 
ke. The hum voltage delivered to the 
output meter connections was 
volts, or milliwatts. 

Mutual conductance of tubes used: 
1st r. f. micromhos 
2nd r. f. micromhos 
3rd r. f. micromhos 
4th r. f. micromhos 

5th r. f. micromhos 
Detector micromhos 
1st a. f. micromhos 
PP a. f. micromhos 
PP a. f. micromhos 
2nd Det. micromhos 
Oscillator ____ _ micromhos 

Radio frequency overload: 
microvolts at 600 kc. 
microvolts at 1000 kc. 
microvolts at 1400 kc. 

Sensitivity 
The sensitivity curve as plotted shows 

the sensitivity under the specified condi- 
tions in microvolts field strength plotted 
against carrier frequency 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 microvolts indicated on 
the curve directly above the frequency 
of the station. 

To find the sensitivity of the receiver 
in microvolts -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 frequency. 

Selectivity 
The selectivity curves are plotted in 

field strength ratios vertically versus 
frequency plotted horizontally. The 

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 kc. 
1400 kc. 

Minus 10 Minus 20 Minus 30 
600 kc. 

1000 kc. 
1400 kc. 

The following table gives width of 
selectivity curves at 10, 100 and 1000 
times the field strength at resonance: 

Band Widths 
Times field Kilocycles wide 
strength 600 kc. 100 kc. 1400 kc. 

10 
100 
1000 

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 3(I), 
CURVES were taken on the Silver 

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. 
1460; PP 2000; PP 2300. 

Output impedance load adjusted to 
4000 ohms and coupled capacitatively 
to the 245 plates. Dummy antenna not 
standard, 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. 
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Receiver 
Interference Ratio 

Resonance Kilocycles off resonance 
600 kc. 25.60 428. 1932 

1000 kc. 9.12 70.2 354.3 
1400 kc. 6.50 46.0 

Minus 10 Minus 20 Minus 30 
600 kc. 36.95 560. 

1000 kc. 8.25 119.4 631.5 
1400 kc. 4.00 17.0 86.0 

Band Widths 
Times field Kilocycles wide 
strength 600 kc. 1000 kc. 1400 kc. 

10 __ 14 21 27.5 
100 28 41 59 

1000 _ 48 

Howard So 
RESPONSE curves on the Howard 

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 
curves the 1000 and 1400 kc. curves are 

G. A. esponse Curves 
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 kc. 67.50 1070. 4744.1 

1000 kc. 3.26 50. 223.0 
1400 kc. 3.00 14. 39.3 

Minus 10 Minus 20 Minus 30 
Plus 10 Plus 20 Plus 30 

600 kc. 82.50 1163. 
1000 kc. 15.00 284. 982.0 
1400 kc. 13.65 91. 233.0 

Band Widths 
Times field Kilocycles wide 
strength 600 kc. 1000 kc. 1400 kc. 

10 
100 

1000 

.___ 11.0 
21.5 

_ 36.5 

21.5 
40.0 

27.0 
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Response Curves on 
AINIO \ G 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- 
cycles. Volume control set at maxi- 
mum. No measurable hum was en- 
countered at the output meter connec- 
tions. 

Mutual conductance of the tubes 
when used in testing the set was: 1 r.f. 
1110; 2 r.f. 1050; 3 r.f. 1070; de- 
tector 1030; Pp 1690; PP 1760 
micromhos. 

Least sensitivity is shown at 600 ke. 

S s TIVITY 
¡sf 5- JES7'iC 

MODEL 13 
11H.SNmin 

. 

. 

_ 

..FREiQl1ENCY-K. C 

.ii'.: 1,11 :q11 10,1 14,40 llPl 

Majestic 130A 
with 15 microvolts, while greatest sensi- 
tivity is indicated from 1200 to 1500 
kc. with about 5 microvolts, the average 
being about 7 microvolts. Interference 
ratio and band widths are given in the 
table following: 

iS 
E5 

MO 
S7 /6' 

aEL 3dfl: 

Interference Ratio 
Resonance Kilocycles off resonance 

Plus 10 Plus 20 Plus 30 
600 kc. _ _ _ 11.8.1 3850 

1000 kc. _ .. 5.0 147. 1393.2 
1400 kc. __ 2.5 9. 48.7 

Minus 10 Minus 20 Minus 30 
600 kc. ____ _ 23.6 1290.9 11,818.2 

1000 kc. __ 7.35 363.2 2565.0 
1400 kc. 3.75 76.1 198. 

Band Widths 
Times field Kilocycles wide 
Strength 600 kc. 1000 kc. 1400 kc. 

10 12 21 32.5 
100 21 34.5 

1000 35 53 
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adüo Sere, Model 33 A. C. 
O\ this page will be found the 

sensitivity, selectivity and fidel- 
ity curves of the model 33 a. c. 

made by the Colonial Radio Corpora- 
tion. 

Output input impedance was adjusted 
to 4000 ohms and coupled capacitatively 
to the 245 plates. Output of .050 watts 
was maintained. The standard dummy 
antenna was employed. 

The receiver was phased at 1400 kc. 
The volume control was set just below 
point of oscillation on frequencies 
above 1100 kc. On other frequencies 
volume control wide open. Oscillation 
between 1100 and 1500 kc. 

Mutual conductance of tubes used: 
1 r.f. 900; 2 r.f. 940; 3 r.f. 920; de- 
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Lector 1100; P. 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 
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are given in the tables following: 
Interference Ratio 

Resonance Kilocycles off resonance 
Plus 10 Plus 20 Plus 30 

600 kc. 80.8 1179.0 5641.0 
1000 kc. 31.6 176.6 683.3 
1400 kc. 8.6 42.5 133.3 

Minus 10 Minus 20 Minus 30 
600 kc 83.3 1308.0 8000.0 

1000 kc. 2.9 55.8 500.0 
1400 kc.____ _ 2.8 6.0 16.3 

Band Widths 
Times field Kilocycles wide 
strength 600 kc. 1000 kc. 1400 kc. 

10 __.__ 12.0 21.0 36.0 
100 21.0 39.0 

1000 38.5 69.5 
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Family of Curves on the Crosley 77 
AUTOMATIC volume control is af- 

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 .050 watts was maintained. 
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 
1980; PP 1700 micromhos. 

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 
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begun to function. 

Interference Ratio 
Resonance Kilocycles off resonance 

Plus 10 Plus 20 Plus 30 
600 kc. 6.4 63.0 243.0 

1000 kc. _ _ . 4.9 33.8 138.0 
1400 kc. 1.4 2.7 7.9 

Minus 10 Minus 20 Minus 30 
600 kc. 18.4 92.5 290.0 

1000 kc. 19.3 118.0 382.0 
1400 kc. _ 5.0 19.0 32.2 

Band Widths 
Times field Kilocycles wide 
Strength 600 kc. 1000 kc. 1400 kc. 

10 19 20.5 
100 41 45.5 

1000 
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esponse Curves on Sp 
THE most interesting feature of the 

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 
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 

rton No0 620 
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. 
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Interference Ratio 
Resonance Kilocycles off resonance 

Plus 10 Plus 20 Plus 30 
600 kc. _ . _ 50.0 710. 3520.0 

1000 kc. 3.8 57.0 296.0 
1400 kc. _- 4.0 10.8 22.2 

Minus 10 Minus 20 Minus 30 
600 kc. _ - 45. 570.0 3360.0 

1000 kc. 16.0 230.0 1010.0 
1400 kc. 16.0 66.0 150.0 

Band Widths 
Times field Kilocycles wide 
Strength 600 kc. 1000 kc. 1400 kc. 

10 10 21 24.5 
100 24.5 38 

1000 43 
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Stewart;VVarner No. RANA Curves 
EASURFI\IENTS recently made 

on the Stewart -Warner R -100 A 
are indicated in this column. 

Output impedance load was adjusted 
to 4000 ohms and coupled capacita- 
tively to the 245 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 r.f. 1040; 2 r.f. 910; 3 r.f. 940; de- 
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Brunswick 

tector 1500; 1 a.f. 1200; P.P. 1660; 
P.P. 1840 micromhos. 

Interference ratios and band widths 
are shown in the following table: 
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Interference Ratio 
Resonance 

600 kc. 
1000 kc. 
1400 kc. 

Kilocycles off resonance 
Plus 10 Plus 20 Plus 30 

144. 1978 
- 15.7 128.5 442.8 

2.52 8.23 20.0 
Minus 10 Minus 20 Minus 30 

600 kc. ____ 81.0 1368 
1000 kc. 4.65 92.8 464.2 
1400 kc. _ _ _ 2.15 3.70 28.6 

Band Widths 
Times field Kilocycles wide 
strength 600 kc. 1000 kc. 1400 kc. 

10 9.5 19.0 44.5 
100 18.5 38.5 

1000 37.0 

A 
MONG the several receivers re- 

cently passing through our meas- 
urement laboratory is the Bruns- 

wick model 15, the sensitivity, 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 245 tubes placed in 
parallel. Standard output of .050 watts 
was maintained. The dummy antenna 
of 20 uh, 200 mmf and 25 ohms was 
employed. 

Phasing frequency set at the factory 
was maintained. The volume control 
was turned on full. No hum could be 
measured at the output meter connec- 
tions. 

Mutual conductance of tubes used: 

adio eceiver Model 15 
1 r.f. 920; 2 r.f. 940; 3 r.f. 910; de- 
tector 1210; 1 a.f. consisting of 245 
tubes in parallel, one 1660 and other 
1840 micromhos. 

Interference ratios and band widths 
are indicated in the two columns fol- 
lowing: 
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Interference Ratio 
Resonance Kilocycles off resonance 

Plus 10 Plus 20 Plus 30 
600 kc. 203.6 2772.7 12,000.0 

1000 kc. 19.0 190.9 1109.0 
1400 kc. 10.0 37. 154.0 

Minus 10 Minus 20 Minus 30 
600 kc. 66.3 1145.4 6000.0 

1000 kc.______ 37.2 454.5 2409.0 
1400 kc. 14.2 90.0 1200.0 

Band Widths 
Times field Kilocycles wide 
strength 600 kc. 1000 kc. 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 Westin 
JUST as this issue goes to press our 

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 i.f. 1020; 2 i.f. 900; 1 de- 

house Super, No W 
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 kc 
curve is shown, since both the 1000 and 
1400 kc curves were within a kilocycle 

of these values at one thousand times 
the field strength. 

Interference Ratio 
Resonance Kilocycles off resonance 

Plus 10 Plus 20 Plus 30 
600 kc 900 

1000 kc. 900 
1400 kc. 900 

Minus 10 Minus 20 Minus 30 
600 kc. 

1000 kc. 
1400 kc._ 

Band Widths 
Times field Kilocycles wide 
strength 600 kc. 

10 8.0 
100 12.5 

1000 __ 18.0 

1000 kc. 1400 kc. 
8.0 8.0 

12.5 12.5 
18.0 18.0 
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7,1-3,eyGill Music Box Clarion Curves 
READERS may be interested in the 

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 

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 tubes 
used: 1 r.f. 1100; 2 r.f. 1150; detector 
1200; 1 a.f. 995, 2 a.f. 2300 micromhos. 
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Interference Ratio 
Resonance Kilocycles oft resonance 

Plus 10 Plus 20 Plus 30 
600 kc. 98.3 478.6 

1000 kc. 39.6 102.7 336.3 
1400 kc. 5.5 14.7 23.6 

Minus 10 Minus 20 Minus 30 
600 kc.______ 30.5 728.6 

1000 kc. 31.8 81.8 309.0 
1400 kc. 15.6 26.2 34.8 

Band Widths 
Times field Kilocycles wide 
strength 

10 
100 

1000 

iiSiiiii??EMEN®RIMóEgg'oiu1é1c°M3M 

600 kc. 1000 
6.5 22.5 
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kc. 1400 kc. 

01r../É1PUNiic'I_PERMCr.'' 
a65 

WIZEN °.'111áffilA9=g 
_ 

#HppM 
7é' i®óss:3 

WAIN 
ä 

E® 
.. s,.:al111s3=111s=1 21c=1á1d"H ` _EEN_An 

35: 
!Midi 11s1ü1üs1 1ói1111i:11rá1MOiMEEaieME sL ç r ^i 9 9 C7. L`Ç g :- ( 

sseiiraL 

"ling 151^^ 111rr11 mg°iwR m EF011111.11 

®r55,93é,1çpec= 
1fi69::1lStidé Q_°sÍ!m_ 

__9 
m w=::ffiffilli; 

www.americanradiohistory.com

www.americanradiohistory.com


Citizens Radio Call Book Magazine and Technical Review 

De lico Automotive 
ACCORDING to a release from the 

Delco 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 Delco Auto- 
motive Radio and is manufactured by 
the Delco Radio Corporation at Dayton, 
Ohio. National sales and service are 
under the direction of I- rlitcd Motors 
Service Ivith 27 branches au(I 3,000 au- 
thorized setv ice stations. 

The Delco automobile radio is a 
five -tube receiver, using three screen 
grid tubes_, and operated by remote con- 
trol from the instrument panel. It can 
be installed without changing a single 
unit of the car. 

Flexible 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 
panel-mounted in an attractive man- 
ner. at the right, where they do not 
interfere in the Tightest degree with 
the other instruments. They are a tun- 
ing dial, a volume control and a key 
switch. The during dial is connected to 
the set of a flexible cable and operates 
three variometers, all mounted on a 
single shaft. 

In the Delco automotive radio, two 
tuned radio frequency stages are used 
with 221 amplifier tubes, connected in 
series. A similar screen grid tube is 
used as a detector. For radio frequency 
a 221 tube is used in the fiat stage and 
a 112-A in the second. A voltage regu- 
lator tube is employed to keep the volt- 
age constant in spite of varying engine 
speeds or extra drain on the battery 
when the lights are turned on. This is 
a desirable feature and prevents surg- 
ing of volume. keeping the tone even 

under all conditions. 

dio 
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 224 tube is se- 
cured through the drop across a single 
resistor, properly bypassed, between the 
cathode of the 224 and ground. The 
plate circuit of the 224 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 
grid leak and condenser. In the audio 
stage the coupling between 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" 
batteries are carried in a specially -de- 
signed metal box placed under the floor 
boards and fully protected against mud 
and water. The "C" battery is conven- 
iently located, depending on the type 
of car. 

A cone speaker -found to give the 
best tone value and speech reproduction 

eceiver 
-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 coil, 
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 stationary 
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- 
ganization, noted for its high -class serv- 
ice in the automotive field and having 
an organization all equipped to offer 
service throughout the United States. 

00 

DELCO AUTOMOTIVE RADIO 

DWG .N466 DATES-9'30 

OII'ZENS RADIOSERVICE BUREAU 
506 SD DCARBORN ST 

Cut CAGO ILL. 

Fig. 1. This drawing shows the schematic wiring diagram of the /)eteo automotive radio 
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Crosley "RoaI7YJIILo99 Auto Receiver 
SERVICE men will be interested in 

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. 
stagers in parallel, all operated from 
the car battery. 

Grid circuits of the r. f. and detector 
otages are tuned with a' three section 
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. 

Automatic 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- 
plished 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 
bias as the signal becomes weaker. The 
necessary biasing voltage is obtained 
from the voltage drop in the 60,000 

ohm detector plate resistor located be- 
tween the D lead and ground. With in- 
creased signal more current flows 
through the detector plate circuit in- 
creasing 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 system, 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 
80.000 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 as 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 224 tubes is 
furnished through the white lead, con- 
nected to the 90 volt terminal of the 
B battery. The audio tubes are bias by 
means of a C battery, the green lead 
being 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 spark 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 _encountered in 
installing standard suppressors on some 
cars special suppressors may be ob- 
tained. 

It is frequently helpful to ground all 
oil lines, speedometer cables. control 
rods, etc., which run through the engine 
bulkhead. They should be grounded to 
the metal engine bulkhead, or metal 
covering of the bulkhead, where they 
pass through it. Some service men make 
a practice of grounding these units as 
a regular routine part of every installa- 
tion. `one of the methods of interfer- 
ence control cited above have any effect 
upon the operation of the automobile 
itself. 
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Fig. 1. The schematic diagram of the " Roamio" automobile radio set ruade by Crosley is shown in this illustration 
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Howard Radio Receiver Modell S.G.A. 

F LSEWHERE in this 
magazine appear the 
sensitivity, selectivity 

and fidelity curves of the 
Howard S. G. A. receiver de- 
scribed on this page. The re- 
ceiver schematic is Figure 2. 
the power supply Figure 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 oscil- 
late with certain tube com- 
binations. A quick remedy is 
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Figure 3. This drawing is that of the separate power 
supply for the Howard S. G. A. 

Howard Model S. C. A. 

Tube 
Type 

l'o, i i. 
in Set 

A 
Volts 

B 
Volts 

C Cathode Screen 
Volts Volts Volts 

Normal 
Plate 
M. A. 

Plate 
M. A. 
Grid 
Test Change 

224 l R.F. 2.2 162 3.5 3.5 68 3.3 4.7 1.4 

224 2 R.F. 2.2 162 3.6 3.5 68 3.2 4.0 .8 
224 3 R.F. 2.2 165 2.9 2.9 68 3.4 5.1 1.7 
227 Det. 2.2 155 15 15 1.0 1.2 .2 
215 P.P. 2.1 238 45 24.4 28.4 4.0 
24.5 1).13. 2.1 238 45 24.4 28.4 4.0 
280 Rect. 4.5 . 58 

Line voltage 110, set on 110 -volt tap. Volume control maximum. 
Variable condenser at maximum capacity. Detector coil shorted to give 

correct voltage when measuring detector. 

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 

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 its 
plate current under normal 
operating conditions It has 
been determined in the lab- 
oratory that tubes having a 
platy current from 2.5 to 3.1 
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 300, 
SERVICE data on the Silver 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 oscillator 
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 be obtained and 

Silver Model 30 -B 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

C Cathode Screen 
Volts Volts Volts 

Plate 
Normal M. A. 

Plate Grid 
M. A. Test Change 

224 1 R.F. 2.4 168 4 4 69 5 
224 2 R.F. 2.5 164 4 4 72 5 
224 Det. 2.4 28 8 8 60 .5 
227 1 A.F. 2.5 150 10 6 
245 1 P.P. 2.4 264 44 30 
245 2 P.P. 2.5 264 44 30 
280 Rect. 4.9 310 50 

Line voltage 110. Volume control maximum. 

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 
been made the service man should make 
sure the receiver will tune up to 1500 
kc. and down to 550 kc. 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 kc. 
With station tuned in not loudly, and 
dial hub set screws loosened, the dial 
only may be turned to read correctly 
and the set screws re- tightened. Check 
this adjustment at 700 and 600 kc. 

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 kc. 
In general, ganging should be done so 
the fourth, or left hand, aligning screw 
will be about one -sixteenth of an inch 
out from the condenser frame, and the 
three aligning screws to the right 
screwed in no further than absolutely 
necessary to secure peak volume. If 
this caution is not observed the receiver 
may not tune up to 1500 kc. 
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Fig. 2. Details of the model 30 -B made by Silver may be seen in the schematic drawing shown here 

www.americanradiohistory.com

www.americanradiohistory.com


7 1 Citizens Radio Call Book Magazine and Technical Review 

Stewart;VVarner Series 950 Receivers 
FIGHT tubes in all arc employed 

I 
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 best for transfer of energy at 
the higher frequencies. The coupling 
capacities are the small adjustable con- 
densers on the right side of the main 
tuning condensers. Under no condi- 
tions should they be 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 40,000 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 
ground 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- 
tail. The bias resistor for the 245 tubes 

Stewart-Warner Model 950 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

C Cathode Screen 
Volts Volts Volts 

Normal 
Plate 
M. A. 

Plate 
M. A. 
Grid 
Test Change 

224 1 R.F. 2.3 166 1.5 -1.3 78 3.9 7.2 3,3 
224 2 R.F. 2.3 168 2 -2 75 5.9 9.6 3.7 
224 3 R.F. 2.3 167 2 -2 75 6.2 9.8 3.6 
227 Det. 2.3 180 18.5 -20 6. .65 .05 
227 1 A.F. 2.3 182 2.5 -13.5 5.8 6.8 1.0 
245 2 A.F. 2.35 260 46 24 28 4 
245 2 A.F. 2.35 260 46 27 31 4 
280 Rect. 1.6 

Line voltage i I5. Volume Control \laximum. 

Figure I. Tube voltages as taken with a Jetvell 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 245 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 
grid 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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Figure 2. The receiver and power supply schematic of the series 950 Stewart -Warner is illustrated in this drawing 
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Strombergo 
STROMBERG- CARLSON'S 846 is 

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. 

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 

Trison eceiver, No® 846 
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 in the form of a mil - 
liammeter through which flows the plate 
current of the second r.f. amplifier tube, 
the meter being placed in the cathode - 
ground circuit. 

One 227 ube is used as a linear power 

detector with automatic bias. This type 
of detector operates at high r.f. voltages 
provided by the r.f. amplifier and pre- 
vents distortion common to the ordinary 
square law detector particularly when 
signals are received from broadcast sta- 
tions using high percentage modulation, 
such as the 100 per cent modulated sta- 
tions. The grid bias is automatically 
adjusted to the proper value for the 
strength of the signal received to obtain 
the linearity mentioned. 

Stromberg -Carlson Model 846 

Tube 
Type 

Position A 
in Set Volts 

13 

Volts 
C Cathode Screen Screen 

Volts Volts Volts Current 

Normal 
Plate 
M. A. 

Plate 
M.A. 
Grid 
Test 

224 1 R.F. 2.4 150 .2 +3 58 .8 2.1 3.6 
224 2 R.F. 2.4 150 .3 +3 58 .8 2.5 3.7 
224 3 R.F. 2.4 155 .7 +3 60 .6 1.7 4.0 
227 Det. 2.1 220 22 +22 .1 .2 
227 1 A.F. 2.1 110 6 +7 4.4 6.3 
227 Vol.Con. 2.5 25 2 -50 
245 P.P. 2.5 270 50 35 40 
245 P.P. 2.5 270 50 35 40 
280 Rect.Set 5 50 
280 Rect.Spkr. 5 17 

Line voltage 120, set on high tap. Volume control maximum. 

Figure 2. A table of typical tube voltages and currents is shown in this chart. 
readings having been taken with a Weston set tester 
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Figure 1. The complete schematic diagram of the Stromberg- Carlson 846 receiver is shown in this drawing 
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Sparton Equ 
ANOTHER model made by the 

Sparks -Withington Co., and 
known as their model 589 is 

illustrated schematically in Figure 1 on 
this page. An earlier model, known 
as the AC -89, was shown in the Sep- 
tember, 1929, issue of this magazine, 
on page 82. 

Technidyne Circuit 
The model 589 uses the same Tech - 

nidyne circuit described in the Septem- 
ber, 1929, issue, but employs a total of 
ten tubes, including the rectifier. One 
tuned stage of r. f. precedes the two - 
stage selector which is followed by an- 
other tuned r. f. stage, then followed by 
four untuned stages. The detector is 
the last tube at the right of Figure 1 

and works directly into a transformer 
whose secondary feeds the two power 
tubes placed in push -pull. 

Bias for the detector is provided by 
the drop across the 20,000 ohm resistor 
between the detector cathode and 
ground, while the bias for the output 
tubes in push -pull is secured through 
the drop across the 1,250 ohm resistor 
between ground and the center of the 
5 -volt filament supplying the power 
tubes. Grid bias for all of the radio 
frequency stages is secured through the 
drop across the 110 -ohm fixed resistor 
in series with the 15,000-ohm volume 
control resistance (variable) between 
the common cathode line and ground. 

In a recent service sheet sent out by 

sonne Receiver No. 589 
Sparton for its service men we note 
several items of interest which are be- 
ing passed on to service men readers. 

Full Volume Test 
All tests on the receiver should be 

made with the volume control full on, 
and the voltage adjuster on the proper 
tap. The line voltage should be tested 
and the voltage adjuster set at the cor- 
responding voltage or higher. For this 
test a 0 -1.60 a. c. voltmeter is required 
to read the voltage. 

There are two tests that can be made 
with the 0 -300 d. c. voltmeter. The first 
is for the detector plate voltage. Meas- 
ure detector plate voltage between ter- 
minals 1 and 2. Normal voltage here 
should be 140 volts without phonograph 
pickup in jack, and 135 with pickup. 
The limits of variation are 120 to 160 
volts without pickup, and 110 to 150 
with pickup. More or less than this 
indicates a defective plate circuit, pos- 
sibly in the 20,000 -ohm resistance. 

The second measurement is for the 
plate voltage of the r. f. and selector 
tubes. Measure between terminals 5 
and 6. Voltage should be 145. Limits 
130 to 170. More or less than this 
value indicates plate circuit trouble, 
possibly caused by 15,000 -ohm resistor, 
or speaker field. 

Two measurements may be made with 
the 0 -75 d. c. voltmeter. The first is 
the detector bias voltage which should 
be measured between terminals 2 and 
9. Normal bias 12 negative; allowable 

limits of variation are --10 and -17. 
Voltages above or below this value indi- 
cate defective resistance 20,000 ohms or 
connections. Detector bias voltage with 
pickup plugged in should read between 
3 and 5 volts. More or less than these 
voltages indicate defective circuit, prob- 
ably in the 1,000 -ohm resistance. 

Bias Voltages 
The second measurement is fòr the 

bias voltage on the r. f. and selector 
tubes. Measure between terminals 5 
and 9. Normal r. f. bias -4.5 volts. 
Limits -6 to -3. More or less than 
this indicates defective resistance, 110 
ohms, or abnormal r. f. plate current, 
and results in loss in volume. With 
volume control off a wide variation of 
the above voltages is obtained, but this 
fact is of no consequence. 

With respect to the heater voltages, 
using 0 -4 a. c. voltmeter, measure de- 
tector, selector and radio frequency 
heater voltage between terminals 3 and 
4. Normal is 2.97 volts; more than this 
dangerous to tubes. Maximum allow- 
able on these terminals is 3.1. If volt- 
age higher than this place voltage ad- 
juster on another tap to lower this 
excessive value. 

Aerial Compensator 
To adjust the aerial compensating 

condenser turn volume control full on, 
tune set to station of 1,250 kc. or 
higher, and adjust compensating con- 
denser for maximum volume. 
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Figure 1. The schematic diagram of the receiver and power supply of the model 589 Sparton is illustrated above 

www.americanradiohistory.com

www.americanradiohistory.com


Citizens Radio Call Book Magazine and Technical Review 

Victor Receivers No. 
ON this page will be found the 

schematic diagrams of the Vic- 
tor models R32, RE45 and R52 

together with typical voltage analysis of 
the tubes used as taken with a standard 
set analyzer. The radio frequency and 
detector portion of the receiver is indi- 
cated in Figure 2 while the power sup- 
ply and audio amplifier is shown in 
Figure 3. 

There are five radio frequency stages, 
each using a 226 tube, four of these 
stages being bridge tuned and provided 
with balancing or neutralizing con- 
densers. The antenna input stage is un- 
tuned, using an r. f. choke from grid to 
ground. The volume control is placed 
across the r. f. choke; the second sec- 
tion of the dual volume control being 
placed across a tertiary winding cou- 
pled to the plate circuit of the second 
226 where it acts as an absorption cir- 
cuit. 

Bias for the radio frequency grids is 
through a common resistor, 500 ohms, 

Fig. 3. The power 
supply and the audio 
amplifier for the 
Victor models de- 
scribed on this page 
are shown schemati- 
cally in the drawing 

to the right 

32, 

77 
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OTIZENS RADIO SERY10EBUREAU 
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5R6/ 

2 

0 

between ground and the center tap of 
the filament resistor across the supply 
for the 226 filaments. The detector uses 
grid leak and condenser of the values 
indicated in the schematic. The plate 
circuit has the usual r. f. choke and 
bypass condenser. 

Victor Model R32 -RE45 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

C Cathode Screen 
Volts Volts Volts 

Normal 
Plate 
M. A. 

Plate 
M. A. 
Grid 
Test Change 

226 1 R.F. 1.3 105 9 3.9 7.3 3.4 
226 2 R.F. 1.3 105 9 3.9 7.3 3.4 
226 3 R.F. 1.3 105 9 3.9 7.3 3.4 
226 4 R.F. L3 105 9 3.9 7.3 3.4 
226 5 R.F. 1.3 105 9 3.9 7.3 3.4 
227 Det. 2.1 40 3 3.4 .4 
226 1 A.F. 1.3 100 6 4.5 7.4 2.9 
245 P.P. 2.1 230 40 37 41 4 
245 P.P. 2.1 230 40 37 41 4 
280 Rect. 4.4 57 

Line voltage 110. Volume Control Maximum. 

Fig. 1. Average tube voltages as indicated by a standard test set are shown 
in this table 

A switch allows change -over from 
radio to record, a 500 ohm volume con- 
trol being provided across the terminals 
to which is connected the phonograph 
pickup. The primary of the first a. f. 
transformer has a special winding for 
the pickup output so that proper im- 
pedance is secured for that unit. 

Connection between the r. f. and 
a. f. sections is by means of terminal 
blocks into which fit the necessary 
multi -terminal plugs. The receiver is 
made in three units consisting of the 
r. f. end, the audio amplifier and the 
speaker. 

In the audio amplifier are found the 
first a. f. tube and the two 245 tubes 
in pushpull. The secondary of the first 
a. f. transformer has a .5 megohm re- 
sistance across it, while the secondary 
of the pushpull input is also provided 
with .5 megohm resistors . across each 
side of the winding. Across the two ex- 
tremities of the pushpull input will be 
found a combination of a 1 megohm 
variable resistance in series with a .002 
mfd condenser, this serving as a vari- 
able tone control. 
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Fig. 2. The radio frequency and detector portion of the Victor models R32, RE45 and R52 is illustrated in this schematic (flagrant 
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alanced L nit Radio Model 95 
ONE of the receivers of which a 

schematic circuit was desired by 
service men readers as indicated 

in our annual questionnaire is that of 
the Philco model 95 illustrated on this 
page, the circuit in Figure 2 and the 
table of tube values in Figure 1. 

Probably the most interesting feature 
of this receiver is the multiplex detector 
circuit which is thus described by Wal- 
ter E. Holland, chief engineer of the 
Philadelphia Storage Battery Co., mak- 
ers of the receivers: 

"The two type 227 tubes which are 
used in our `multiplex detector circuit' 
separate the rectifying and amplifying 
functions of the usual single detector 
tuba, and provide the necessary means 
for automatically changing the bias of 
the control grids of the radio frequency 
tubes to give automatic volume control. 

"The first of these tubes has the grid 
and plate coupled together and acts as 
a true two -element rectifier, while the 
second has its grid directly coupled 
through a resistance to the grid and 
plate of the first tube so that it fulfills 
the audio amplifying functions of a de- 
tector independently of the first tube. 

"It is for this reason that we call the 
second tube a `detector amplifier.' The 
first tube might be called a `detector 
rectifier' but we prefer to merely call it 
the `detector tube.' Since it is a two - 
element rectifier it gives true linear de- 
tection without overloading on all sig- 
nals impressed on it by the radio fre- 
quency amplifier." 

ln the section on testing and servicing 
in the Philco manual we find 7 head- 
ings covering troubles and possible 
causes, which we produce below: 

No signal: Defective tubes; no voltage 
on receiver; incorrect voltages on one 
or more tubes; grounded antenna; open 
antenna circuit; poor contact; grounded 
compensator; open r. f. coil. 

Weak signal: Defective tubes; in- 
correct voltage on one or more tubes; 
open antenna circuit; open ground cir- 
cuit; poor contact; unmatched coils, 
compensating; bypass condensers. 

Broad tuning: Unmatched coils; corn- 

pensating. 
Fading: Defective tubes; poor con- 

tact; station and atmospheric condition. 
Distortion: Defective tubes; incor- 

rect voltage on one or more tubes; 
grounded filament; arrangement of 
wires and shielding; poor contact; de- 
fective speaker; bypass condensers. 

Hum: Defective tubes; incorrect volt- 
ages; grounded filament; arrangement 
of wires; poor contact; a. c. plug. 

Noisy: Defective tubes; incorrect 
voltages; poor contact; a. c. attachment 
plug; compensating and external inter- 
ference. 

Philco Model 95 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

Plate 
Normal M. A. 

C Cathode Screen Screen Plate 
Volts Volts Volts Current M. A. Change 

224 1 R.F. 2.15 155 0 5.3 95 .8 4 
224 2 R.F. 2.15 155 0 5.3 95 .8 4 
224 3 R.F. 2.15 155 0 5.3 95 .8 4 
227 Det. 2.15 0 -.5 .7 
227 Det.Amp. 2.15 27 -.5 5.5 
227 1 A.F. 2.15 85 -2.0* 5.5 2.5 
245 2 A.F. 2.2 250 41 28 
245 2 A.F. 2.2 250 41 28 
280 Rect. 4.5 43 

Line voltage 115. *Read with volume control off. With it on reading will 
be .2 volt. Do not allow receiver to oscillate when taking readings. Keep 
R.F. shield on and tune to eliminate oscillator. Have antenna and ground 
connected. 

Fig. 1. Data on tube voltages and currents as given in the Philco service 
manual for the model 95 is indicated above 
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Fig. 2. Schematically we illustrate above the receiver and power supply circuit of the Philco model 95 
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Crosley Models 4M, 41S, 420S3 82S 
ESl'UNSE curves of the Crosley 

L models 40 -S, 41 -S, 42 -S and 82 -S 
were printed on page 85 of the 

March, 1930, issue of this magazine, to 
which reference should be made for any 
performance data on these receivers. 

The schematic diagram of the re- 
ceiver and power supply of these mod- 
els is shown on this page in Figure 2, 
while the table of tube voltages is illus- 
trated in Figure 1. 

Eight tubes, including rectifier, are 
used in these models, the same chassis 
being employed in 110 volt 60 cycle, 
110 volt 25 cycle and the 220 volt 25 
cycle jobs. 

Double Volume Control 
Receivers of serial numbers with a 

prefix GC, GCA, GCB or GCC have 
volume controls composed of two rheo- 
stats operated simultaneously. One of 

these is shunted across the antenna cou- 
pling coil primary so as to regulate the 
strength of signal passing through the 
antenna coil primary. The other is used 
to control the potential of the screen 
grids of the r. f. tubes. Receivers of 
serial numbers other than those men- 
tioned above have a volume control con- 
sisting of but one rheostat which con- 
trols the screen grid potential of the 
r. f. stages. 

The detector is of the C bias type, the 
plate voltage being 100 volts, which 
through the 60,000 ohm biasing resistor 
between the cathode and the chassis, 
provides a bias of 12 volts for the grid 
of the tube. 

Biasing System 
Bias for the first 227 audio tube is 

secured by the drop across the 3500 
ohm resistor between cathode and 

Crosley Models 40 -S, 41 -S, 42 -S and 82 -S 

Tube 
Type 

Position 
in Set 

A B 
Volts Volts 

C Cathode Screen 
Volts Volts Volts 

Normal 
Plate 
M. A. 

Plate 
M. A. 
Grid 
Test Change 

224 1 R.F. 2.40 175 1.5 1.5 70 1.5 4.0 2.5 
224 2 R.F. 2.40 175 1.5 1.5 70 1.5 4.0 2.5 
224 3 R.F. 2.40 175 1.5 1.5 70 L5 4.0 2.5 
227 Det. 2.15 100 12 12 .2 .3 .1 
227 1 A.F. 2.45 180 15 15 4. 5. 1.0 
245 2 A.F. 2.30 240 48 26 30 4. 
245 2 A.F. 2.30 240 48 __ 26 30 4. 
280 Rect. 5.00 ____ 100 

Line voltage 117. High top. Volume control maximum. 

Fig. 1. A table of typical tube voltages as taken with a Jewell set 
analyzer is shown here 

chassis. The biasing resistor for the out- 
put stage has a value of 850 ohms and 
is connected between the chassis and the 
midpoint of the potentiometer shunted 
across the filament leads of these tubes. 
The control grid bias for the screen grid 
tubes is obtained through a resistance 
shunted between their emitter circuits 
and the chassis. In this circuit there is 
a bleeder current as well as the normal 
tube current flowing in the biasing re- 
sistors. Bleeder current is supplied 
from the high line through a 100,000 
ohm resistance. 

The first audio stage is resistance 
coupled to the output of the detector 
stage. The 150,000 ohm resistance unit 
in the plate circuit of the detector tube 
serves as the coupling unit. A 1/2 mfd 
condenser couples the plate circuit of 
the detector circuit to the grid circuit 
of the first audio stage. 

If trouble is experienced due to os- 
cillation in the r. f. stages, try different 
tubes in these sockets, or shift r. f. tubes 
from one socket to another. Normally 
when these tubes are of the same grid - 
plate capacity no oscillation will occur. 
An abnormal increase in the grid -plate 
capacity will cause the tubes to oscil- 
late. If receiver oscillates it would be 
well to examine all connections and 
soldered joints, and to test all bypass 
condensers common to the radio fre- 
quency circuits. Also try other tubes, 
and examine the wiring for unusual 
grid -plate coupling. 

The circuit shown in Figure 2 indi- 
cates both the old and the new method 
of antenna connection for the first r. f. 
stage. 

6./74V CONO. 

//6.J, " 2 000^ 
\ 1100^ 

a 
Ne .4VrlN,NF 

GYAMV[Cr/pV 

. 0 0 0 2 1 MFR-- 

SAY) 7rH-- 

O/F2 c 4 !jar 
ì\f9 

C. SU92ZY 

SR-57 

rrvvvwr- 

CROSLE Y 405,41 5.42.5 4 92-5 
OW4.NO5R-57 NIE 10-.10 

CITIZENS RIGO SERVICE DUREFIU 

506 SO. OEFIOFN ST 
CNCOGO 

Fig. 2. The complete schematic of the Crosier models mentioned in this article is illustrated in ibis drawing 
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The A/ ajestic Model 90,0, 
SCHEMATICALLY on this page is 

shown the diagram of the Majestic 
model 90 -B, the response curves 

on which were run on page 84 of the 
March, 1930, issue of this magazine. 
The diagram is illustrated in Figure 1 

and a table of tube voltages is shown 
in Figure 2. 

Uses 227 Tubes 
The receiver itself comprises five 277 

tubes, a pair of 245 power tubes and 
the 280 rectifier. Four of the 227's are 
in the radio frequency stages and the 
fifth in the detector circuit. In this 
latter tube the bias for plate rectifica- 
tion is secured by the drop across the 
35,000 -ohm resistor placed between 
cathode and ground and by- passed with 
a 1 mfd condenser. Bias for the grid 
of the fourth r. f. stage is secured 
through the drop across the 1,800 -ohm 
resistor between ground and cathode of 
that 227 tube. 

Volume Control 
In the case of the first, second and 

third 227's used, a 75,000 -ohm variable 
resistance used as a volume control, and 
the 2,500 -ohm equalizer serve to give 
the bias for these three r.f. stages. Bias 
for the pair of 245's in push -pull is se- 
cured across the 800 -ohm resistor be- 
tween the center tap of the 2.5 -volt fila- 
ment secondary and ground. 

The detector plate voltage is secured 
from the 306 -volt maximum through a 
50,000 -ohm fixed resistor, while the r.f. 
plates are given 144 volts through one 

end of the speaker field winding. 

Local- Distance Switch 
The receiver is equipped with a local - 

distance switch. When the switch is 
closed distance reception is secured. 
For local work the switch is left open. 

Antenna Compensator 
In the antenna input stage the trim- 

mer, or compensator is a metal shield 
on a shaft, altering the position of the 
shield with respect to the secondary of 
that circuit, thus increasing or decreas- 
ing the inductance of the circuit to main- 
tain the input stage in resonance with 
the remainder of the tuned circuits at 
all times. 

Receiver 
25 and 60 Cycle 

Twenty five -forty cycle and fifty -sixty 
cycle models of this receiver are mar- 
keted, the filter capacities A and B 
shown at the bottom of the schematic 
diagram being different for the two fre- 
quencies, their values being indicated 
on the diagram. 

Response Curves 
Those interested in response curves 

on the Model 90 -B will find them on 
page 84 of the March, 1930, issue of 
this magazine. 

Sensitivity, selectivity and fidelity 
curves on the latest model, the 130 -A, 
will be found on page 66 of this 
number. 

Majestic Model 90 -B 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

C Cathode Screen 
Volts Volts Volts 

Normal 
Plate 
M. A. 

Plate 
M. A. 
Grid 
Test Change 

227 1 R.F. 2.3 150 14 19 3.4 6 2.6 
227 2 R.F. 2.3 150 13 17 3.5 6 2.5 
227 3 R.F. 2.3 150 13 18 3.6 6 2.4 
227 4 R.F. 2.3 158 12 12 6.6 8 1.4 
227 Det. 2.3 290 29 28 .8 1 .2 
245 P.P. 2.4 285 50 35 40 5 
245 P.P. 2.4 285 50 35 40 5 
280 Rect. 4.8 60 

Line voltage 114. Volume control maximum. 

Figure 2. A table of trpienl tube voltages as taken with a Weston set tester is 
seen above 

I 

OS -//S- /2T YOL7..; 

h 
ti 

h 
ti 

Figure., 1. The 

50-60-CYCLE 
A-2-MFO. B 2-MFO. !'-2-MÓ 

O /-MfO 

reeeirer und power supple schematic of the Majestic 

25-40CYCLE- 
R. 4-Mf0 
B-4-NYRO. 
C-2-M/-O. //1 

.i06 
PAYE? 

MAJESTIC MODEL 90 B 

ow, NO SR-35 amt 0 3'.30 
CITIZENS RIUIO SERVICE SUREAU 

308 S0 RNFDOP. ST. 
CKN00 

90 -B is shown in this drawing 
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Radio la Superheterodyne Model 66 
ON this page is shown the sche- 

matic diagram of the receiver 
and power supply contained in 

the Radiola 66 model, this superhetero- 
dyne using only one power output stage 
in the form of a 245 tube. 

Altogether there are eight tubes in 
the 66, six of which are 227 type, one 
a 245 and the last a 280 full wave recti- 
fier. The diagram of the set is shown 
in Figure 1 while a table of tube volt- 
ages and currents is illustrated in Fig- 
ure 2. 

One R. F. Stage 
Only one stage of tuned r. f. is em- 

Power Second Detector 
Input to the second detector which is 

of the power detection type is of the 
conventional kind, a plate voltage of 
210 volts being applied, which when 
passed through the BC section of the 
resistor at the center of the diagram fur- 
nishes a 27 volt C bias for the grid of 
the second detector. The primary of the 
second detector circuit is resonated with 
a 40,000 ohm resistance and a .05 mfd 
condenser placed in parallel to the 
winding. The secondary of that audio 
transformer is also resonated with a 
.00016 mfd condenser. The bias for the 

Slightly less than 70 volts is applied to 
the plates of the first detector and the 
oscillator on account of the drop in the 
windings in those circuits. 

Oscillator Input 
The oscillator input circuit is also of 

the balanced type, the center of the in- 
ductance going through a .0008 mfd 
condenser and a 3000 ohm resistor to 
the grid of the oscillator, a 40,000 ohm 
resistor between grid and the cathode 
supplying a direct return for the grid. 
No bias is indicated on the table of tube 
voltages in Figure 2. The cathode of 

Fig. 1. The schematic of the combined receiver and power supply of the Radiola 66 is shown in this drawing 

ployed, this being the antenna input 
stage. By looking at the schematic dia- 
gram it will be seen this r. f. stage can 
be made partly regenerative by means 
of the r. f. compensating condenser be- 
tween the plate of the first 227 and the 
lower section of the secondary induc- 
tance which is grounded. In practice 
this condenser is set at a value for best 
operation with a particular 227 and 
then left untouched. The output of the 
first 227 plate circuit feeds into the grid 
circuit of the first detector, mixing cur- 
rent from the oscillator being intro- 
duced in the detector cathode circuit of 
this tube. 

Bridge Type I. F. Stages 
Only two intermediate stages are used 

in the model 66. It will be noticed that 
both of the intermediate frequency sec- 
ondaries are of the bridge type, the 
center of the coil being grounded, the 
tuning condenser spanning the extremi- 
ties of the coil, with a compensating 
condenser going from the lower end of 
the secondary inductance to the plate of 
each intermediate frequency tube. This 
type of balanced input permits more 
stable operation of the two intermediate 
tubes with a greater amplification than 
is possible with the conventional cou- 
pling. 

245 is supplied by the drop across the 
1470 ohm fixed resistor between the 
negative of the system and the center of 
the 60 ohm resistor across the 2.5 volt 
filament winding for all tubes. In series 
with the secondary return of the audio 
transformer is a 250,000 ohm resistance 
as indicated in the schematic. 

Plate supply for all of the r. f., oscil- 
lator, i. f. and first detector is from a 
common voltage tap of about 70 volts. 

that tube returns to the negative of the 
system. 

Power for the dynamic speaker is 
provided by the field coil being placed 
in series with the high voltage system 
at the low potential end. The output 
transformer from the 245 plate connects 
to the end of a 515 ohm output choke 
at the filter; its secondary going into 
the voice coil of the dynamic. 

Radiola Model 66 

Tube Position A B C Cathode 
Type in Set Volts Volts Volts Volts 

227 1 R.F. 2.3 70 1.5 -21 
227 Det. 2.3 65 7 14 
227 1 I.F. 2.3 70 3 -21 
227 21.F. 2.3 70 3 -21 
227 Osc. 2.3 61 
227 2 Det. 2.25 210 27 -15 
245 A.F. 2.3 200 12* 
280 Rect. 4.6 

Line voltage 114, high top. Volume control 
bias voltage, but reading obtained at socket due 

Plate 
Normal M. A. 

Screen Plate Grid 
Volts M. A. Test Change 

4 8.5 4.5 
.4 2.5 2.1 

3.8 7.2 3.4 
4.0 8.0 4.0 
6.0 11.0 5.0 
1.0 2.0 1.0 

27.0 30.0 3.0 
50 

maximum. *This not true 
to series resistance. 

Fig. 2. A Table of typical tube voltages as taken with a Weston set tester 
is indicated above for the guidance of service men 
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AttwateroKent Models No.55 and 550C 
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Figure 1. The transformer coupled r.f. early version of the Atwater -Kent 55 

TWO designs of the Atwater -Kent 
55 and 55 -C receivers are illus- 
trated on this page, the first being 

shown in Figure 1, and representing an 
early version of these models in which 
transformer coupling was employed for 
the radio frequency stages. The second 
is shown in Figure 2 and represents a 
later design of the 55 and 55 -C embody- 

ing capacity coupling between the r. f. 
Two 224 screen grids are used in the 

r.f.; a 227 in the detector which is of 
the plate rectification type, a 227 first 
audio stage, and two 245 tubes in push - 
pull for the output stage. Rectifier is a 
type 280 full wave. 

Connections for the socket plug for 
the speaker are different in the two 

and 55 -C is shown in this diagram 

models, the wiring having been simpli- 
fied in the later model shown in 
Figure 2. 

In the early model Figure 1 the vol- 
ume control governs the screens of the 
224's, while in the last model the vol- 
ume control is across the input primary, 
although a control is still left for the 
screens as in the previous model. 
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Figure 2. In this schematic is found the later design capacity coupled r.f. job made by Atwater -Kent 
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JUDGING from indications in the in- 
dustry, engineers and others who 
for the past several years have 

been working mostly vith the tuned 
radio frequency circuits, will now be 
faced with the necessity of looking 
carefully into the superheterodyne situ- 
ation. 

Since the announcement of the R. C. 
A. on July 7 that it was throwing open 
its super license to all the t.r.f. licensees 
on the customary royalty basis, many 
engineers have been working out super 
designs which can supplant the t.r.f. 
jobs they have been accustomed to man- 
ufacturing. 

According to advices from a number 
of engineers of the various companies 
their super designs are completed, and 
all that remains is for the policy of 
their company to be expressed regarding 
whether its lot will be cast with the 
tuned r.f. or the superheterodyne. From 
this it would appear that the engineers 
have not been caught napping. In their 
work, it is understood, they have been 

helped considerably by the R. C. :1.. 
Ivho turned over to the engineers of the 
licensees quite a bit of tau oretical and 
design data covering the superhetero- 
dyne. 

it is expected the forthcoming issue 
of this publication will contain a num- 
ber of curves taken on the ill serif «. 

The curves taken on the laboratory 
model 80 were quite interesting,. Engi- 
neers and others will be more than 
anxious to see how these sessile veer\ rc 
turn out on the production model,. sines 
production seems to be the crux of the 
i+hole platter. 

AS we go to press it appears from 
department store advertisement, that 
many of the licensees are already get- 
ting rid of the tuned r. f. jobs which 
they contemplated using as their leader 
in the 1931 season. which sets have here 
orphaned by the superheterodyne. it k 
quite possible that a prier war may en- 
sue between super manufacturers. one 
belonging to the independent ramp and 
the other to the licensed crowd. 

Use of 224 as High Output Screen Grid Detector 

In this graph are shown the charac- 
teristics of the 224 used as a high out- 
put detector, peak r.f. input versus peak 
audio frequency output. 

E f = 2.5 volts 
Ec1 = 5 volts 
E,.=- 45 volts 
Eh = 250 volts 

= 500 henries shunted 
megohms. 

Modulation 15 per cent. 

by 0.25 

--4- í 

_; 

il:ntdv Formulas 
Frequent!. render« of thi« «eel ma. 

have occasion to u «e «omr of the «insider 
foromIn« ro%ering either de «ign or «hop 
work. To sn IMP inj to dig hito ti nmm- 
her of reference« for theme formula «, Mt' 
hn'r combined a rulttthrr in the tonic« 
followittj «o that thei rra% he kept for 
rendes reference: 

c, 

_ 10 ¡iM! -- iiNIF 

t1111li (itation 

1` Ith rrrilrIlt ' .Ilrir\r: 
Ul rilr l f!r'r¡Nr'lir' y 

¡F 
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r I1 
It.. 

NN here - 1 -- 1\= 
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N121 

Or More roneniently 

Ar - / r 

11 
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-: 'r7tTS1 --.- .. - .. .. 

4 
im>lr¡rrnfir,lr 

`l 
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r opt111111tn 

in the above the 
added to the secondary 
of the primary 

h 1 
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M2 ° 
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i I . K .. 

r,, i , 

1 ¡, 

2 v'U . 

resistance apparently 
by the 

= 
r,= lie H. 

fl i,t_ 

coupling 8_1 

Here is shown the 22 -1 used as high 
output detector, peak r.f. input vrrsu- 
peak audio frequency output. 

E ,.= 2.5volts 
Er1 = 5 volts 
Er_ = 45 volts 
E,, = 275 volts (supply) 
R = 250,000 ohms 
Modulation 15 and 30 per cent. 
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the apparent resistance is doubled and 
the selectivity halved. This gives a 
complete picture of the tuned r. f. 
amplifier stage. 

In tuned impedance stages L1 = M 
L2. 

Capacity 
Distributed capacity of a coil 

3 CH 
CD = CR - 

4 
Where 

CD distributed capacity of coil 
CR capacity of condenser at resonance 
CH capacity of condenser at second 

harmonic 
where Cl,, CH, and C11 are expressed in 
the same terms, micromicrofarads, 
microfarads, or farads. 

Example:- 
CR equals 50 micromicrofarads 
CH equals 25 micromicrofarads 

From the formula multiply CH by 3, 
which will be 75 micromicrofarads di- 
vided by 4 which equals 18.75 as value 
for 3CH. Subtract this value from CR 
of 50 micromicrofarads which leaves 
31.25 micromicrofarads as the dis- 
tributed capacity of the coil. 

A quick method for measuring the 
distributed capacity of a coil is to time 
the coil with a calibrated condenser to 
the fundamental of a fairly strong 
oscillator, noting the capacity value at 
resonance. Aow tune till same coil to 
the second harmonic of the oscillator 
and note the capacity value at the sec- 
ond harmonic. The capacity value at 
the second harmonic multiplied by 3 
and the result divided by four should 
be subtracted from the capacity value 
at resonance. the remainder being the 
distributed capacity of the coil. 

Capacity 
Capacity of condensers in parallel 

C =C1+C_ 
Where 

C total capacity 
Cl capacity of first condenser 
C2 capacity of second condenser 

where C, C1, and Co are expressed in 
the saine terms, micromicrofarads, 
microfarads. farads. 
Example: - 

Cl = .0003 microfarads 
Co = .00017 microfarads 

From the formula, merely add the ca- 
pacity value of the first condenser to 
that of the second, and the sum of the 
condenser values added will be the 
total capacity. Thus .0003 plus .00017 
equals .00047 microfarads. 

Capacity 
Capacity of condensers in series 

C= 
1 

There 
C total capacity 
CI capacity of one condenser 
C_ capacity of added condenser 

where C, C1, and C2 are expressed in the 
sanie terms, micromicrofarads, micro- 
farads. farads. 
Example: - 

1 1 
-- __ or 200 
C, .005 

1 1 --- or 500 
(:. ,002 

700 
1 

C or.00142mfd 
700 

Or more conveniently 
Co C1 

C- 
C2 +C1 

Capacity 
Capacity reactance: See under Re- 

actance. 
Conductance 

Of vacuum tube (reciprocal of im- 
pedance). 

Gm = 
Rp 

1 
or of any circuit G = - 

R 
Where 

Gm mutual conductance in mhos 
f,. amplification constant 
!t plate resistance in ohms 

Example:- 
p. 420 
R1, 400,000 

From the formula, divide the amplifica- 
tion constant 420 by the plate resistance 
400.000 which equals 1050 micromhos, 
the mutual conductance. 

Conversion 
Factors for conversion, alphabetically 

11rallged. 
Multiply By To Get 

\uiprci 1.000.0110.000,000 micromicroamperes 
\uiperes X 1.000.0(10 microamperes 
\mperes X 1,000 milliamperes 

l.s He: X .000.001 megacycles 
l:.rle; X .001 kilocycles 
F.Iruds X 1.000,000.000.000 micromicrofarads 
r.0 ads X 1.000.00(1 microfarads 
Farads X 1.000 miilifarads 
Henrys 
neurys 

X 
X 

1.000.000 
1,000 

microhenrys 
millihenrys 

Ir,eporver X .7.157 kilowatts 
Ilorsep er X 745.7 watts 
Kilocycles X 1.000 cycles 
K III)vlllts X 1.000 volts 
1K lost at li X 1.000 watts 
Kilowatts X 1.341 horsepower 
\lego., el es X 1.000.000 cycles 
\Ih X 1.000,000 micromhos 
\I Ito: X 1,000 millimhos 
Illirroamperes X .000,001 amperes 
Alicrof:rrads X .000.001 farads 
Alicrohenrys X .000,001 henrys 
Alicromhos X .000,001 mhos 
Aficroohw X .000,001 ohms 
Microvolts X .000.001 volts 
Alrcrorr'atts X .000.001 watts 
Aticronricrofarads 
Alicromicroohms 

X 
X 

.000.000,000,001 

.000.000,000,001 
farads 
ohms 

Milliamperes X .001 amperes 
llfillihenrys X .001 henrys 
Millimhos X .001 mhos 
Alilliohms X .001 omhs 

Alillivolls 
Milliwatts 
Ohms 
Ohms 
Ohms 
Volts 
Volts 
Watts 
Watts 
watts 

Coefficient 
coupling. 

X .001 volts 
X .001 watts 
X 1,000,000,000,000 micromicroohms 
X 1,000,000,000 micro -ohms 
X 1,000 milliohms 
X 1,000,000 microvolts 
X 1,000 millivolts 
X 1,000,000 microwatts 
X 1,000 milliwatts 
X .001 kilowatts 

Coupling 
of direct or inductive 

' / 
k = VL1 L2 

Where 
k coefficient (always less than 

unity) 
M mutual inductance between two 

circuits 
L1 total self inductance of first cir- 

cuit 
L2 total self inductance of second 

circuit 
where M, L1, and L2 are expressed in 
the same terms, millihenrys, micro - 
henrys, henrys. 
Example: - 

M = 1 millihenry 
L1 = 2 millihenrys 
L2 = 2 millihenrys 

From the formula multiply L1 2 milli - 
henrys by L2 2 millihenrys, which 
equals 4 millihenrys. Square root of 
4 is 2. M is 1 millihenry divided by 2, 
which is .5, or the coefficient of direct 
or inductive coupling. 

Coupling 
Coefficient of capacitative coupling 

\/Ci C2 
k = 

Cm 
Where 

k coefficient (always less than 
unity) 

Cl total capacity of first circuit 
C2 total capacity of second circuit 
Cm mutual capacity between two cir- 

cuits 
where C1, Co, and Cm are expressed in 
the same terms, micromicrofarads, 
microfarads, or farads. 

Cc?. Có 

e 

I 

TCfi 

Where 

v C1 X C2 K= 
Cm 

Ca,XCm 
C1 = 

Ca + Cm 

Cb X Cm 
C = 

Example:- 
Cr, = 100 mmf 

= 300 mmf 
C,,, - 200 mmf 

Cl) + Cm 
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Cl i 
C2 = 

K= 

100 X 200 
= 

200 
mmf 

300 3 
300 X 200 

= 
600 

mmf 
500 5 

V200 600 -x 
3 5 

= .444 or 44.4% 
200 

Current 
Various formulas for current. 

E 
I =- 

R 

I =- P 

E 

I = 
R 

E 
I = -- 

Z 

I_E 
X 

P I= 
E p.f. 

Where 
I in amperes 
E in volts 
R in ohms 
P in watts 
Z in ohms 
X in ohms 
p.f. power factor 

Current 
In counter e.m.f. 

E, I= 
OIL 

Where 
I in amperes 
E0 counter e.m.f. in volts 
L inductance in henrys 

27T f 
1r 3.1416 
f cycles per second 

Current 
In parallel circuits (Kirchoff's law) . 

I =I1+I2 
Where 

I in amperes 
I1 in amperes 
I2 in amperes 

At any point in a circuit the sum of 
the current directed toward a point is 
equal to the sum of the currents directed 
away from the point. 

Current 
In series resonant circuit 

E 

1 I = R2 + wL ) 

wc / 

Parallel Resistances, Series Capacities Chart 

85 

100 

95 

90 

85 

P-012.c IN UNITS 

-50 100 

95 

45- /90 

85 

80 -40 -80 

75 75 

70 35- 70 

RI-02 C 1 

IN UNITS 

65 65 122 012 C2 
IN UNITS 

GO -.30 /-00 

55 /55 
50 25- 50 

45 t-45 

40 -20 / 40 

35 + 35 

30 (15 . 30 

25 25 

20 10 20 

15 

10 

15 

This chart suffices for both resistances in parallel and capacities in series since 
the formula for each is the same. 

Lay a straight -edge front unit desired on the left oblique line to unit desired 
on right oblique line. Point at which straight edge intersects the vertical line 
is the resultant value in units. 

To increase range of the scale multiply or divide all values by the factor de- 
sired, such as one -thousandth, one hundredth, one tenth; ten, one hundred or 
one thousand, etc. 

Where 
Ir current in amperes at resonance 
E in volts 
R in ohms 
L in henrys 
C in farads 

27rf 
n 3.1416 
f cycles per second 

Decibel 
Formerly called transmission unit 

TU. 
12 

Db= log 20- 
I1 

E2 
Db = log 20 - 

E1 

P2 
Db= log 10- 

Pl 
E22 

Db- lop: 10- 
E1 

122 

Db= lop. 10- 
Il 

Where 
I 
Il 
E2 
E1 
P. 
Pl 

output in amperes 
input in amperes 
output in volts 
input in volts 
output in watts 
input in watts 

A Db is the number of decibels by 
which any circuit's output and input 
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Transformer Turns -Per -Volt Chart 
TURNS PER VOLT 

60^- 25^- 

FLUX DENSITY 
KILOLINES PER 
S Q. IN. 

90- 
Sq. CM. 

14 

80 - -12 
70 

10 
60 

9 

50 8 

7 

40 6 

30 

CORE RF? ER 
SQ.IN. 

.1 

.2 

3 

4 
.5 

.7 
.8 
.9 

1.0 

).5 

2 

3 

4 
5 
6 

&.:(R. CM. 

:7 
.8 
.9 
1.0 

-2 

6 
7 
a 
9 
i0 

15 

20 

30 

30 

25 

2 

15 - 

IO 

9 

8 

7 

6 

5 

4 

3 

2- 

70 

60 

- 50 

40 

- 30 

20 

-15 

in parallel circuit 

1 1 f= 
27r LC 

Where 
f cycles per second 
7r 3.1416 
L in henrys 
C in farads 
R in ohms 

Inductance 
In counter e.m.f. 

L 
E 

WI 

R2 

4L 

Where 
L in henrys 
E in volts 
I in amperes 
W 2irf 
n 3.1416 
f cycles per second 

Impedance 
Of inductance and resistance circuit 

in series 
Z=VR2-{- (WL)2 

Where 
Z in ohms 

15 R in ohms 
L in henrys 
W 2irf 

8 rr 3.1416 
f cycles per second 

Impedance 
5 In capacitative circuit, resistance and 

capacity in series 

9 

-7 

-5 

- 4 

-3 
- 

Knowing the flux density and the core area, the turns per volt for either a pri- 
mary or secondary may be determined by merely drawing a straight line the 
flux density column through the core area column, the extension of the line 
terminating in the turns per volt column. 

Flux density is a quality of the kind of iron used. The flux density of difer- 
ent types of core material may be found by referring to any of the standard 
works on electricity. 

For convenience the flux density column is divided into kilolines per square 
inch and kilolines per square centimeter. The core area is also divided into 
square inches and square centimeters. The turns per volt column gives values 
for sixty cycle on the left of the column and for twenty -five cycle on the right. 

ratio differs, provided that circuit does 
not contain vacuum tubes or rectifiers. 

Efficiency 
Efficiency is the ratio which the input 

bears to the output of any circuit and 
is expressed in percentage of efficiency. 
Output and input values must be in the 
same units. 
Example: - 

PO 
Efficiency - 

Pl 

Where 
P2 output power in watts 
Pl input power in watts 
P2 400 watts 
Pl 600 watts 
Dividing 400 by 600 equals .66 per- 

centage of efficiency. 
Frequency 

At resonance in series circuit 
1 

f = -N/LC 
2ir 

I ( l2 
Z IRr+\ WC 

Where 
Z in ohms 
R in ohms 
C in farads 
W 2irf 

3.1416 
f cycles per second 

Impedance 
Resistance, inductance and capacity 

in series 

((»L 
1 

a.2 -- 
Z = 1VV' 

wC 

Where 
z 
R 
L 
C 
W 

a 
f 

in ohms 
in ohms 
in henrys 
in farads 
2irf 
3.1416 
cycles per second 

Impedance 
E Z-- 
I 

E = IZ 
E 

I 
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Where 
7 in ohms 
E in volts 
I in amperes 

Inductance 
Mutual inductance measurement. 

L1 - L2 
M= 

4 
M = mutual inductance in uh 
Lt = inductance fields aiding 
L2 = inductance fields opposing 
A quick method of measuring the 

mutual inductance is to measure in- 
ductance of the two coils assisting, then 
measure inductance of two coils buck- 
ing. Divide the difference by 4, which 
gives the mutual inductance between 
the two coils. 

Inductance -Capacity Ratio 
Finding LC of any wavelength when 

LC at 100 meters is known. 
X2 2 

LCX2= (.-) LCx1 
1 

Where 
LC x2 = LC ratio wanted 

x2 = Any given wavelength 
al = 100 meters 

LC x1 = .002816 
Example: - 

For X2 substitute 450 at which LC 
desired 

For al substitute 100 at which LC is 
known 

For LC1 substitute .002816 
Dividing 450 by 100 equals 4.5, which 
squared is 20.25, times .002816 equals 
.05702, which is desired LC ratio at 
450 meters. 

For convenience of shop workers the 
following table of wavelengths, fre- 
quencies and LC ratios is given from 
209 to 600 meters: 

Meters Cycles LC l'.atic 
200 1,500,000 .01126 
210 1,429,000 .01241 
220 1,364.000 .01362 
230 1.304,000 .01489 
240 1,250,000 .01621 
250 1,200,000 .01759 
260 1,154,000 .01903 
270 1,111,000 .0205 
280 1,071,000 .0221 
290 1,034,000 .0237 
300 1.000,000 .0253 
310 968.000 .0270 
320 938,000 .0288 
330 909,000 .0306 
340 883.000 .0325 
350 857,000 .0345 
360 834.000 .0365 
370 811,000 .0385 
380 790,000 .0406 
390 769.000 .0428 
400 750,000 .0450 
410 732.000 .0473 
420 715,000 .0496 
430 698,000 .0520 
440 682,000 .0545 
450 667.000 .0570 
460 652,000 .0596 
470 639,000 .0622 
480 625,000 .0649 
490 612,000 .0676 
500 600,000 .0704 
510 688.000 ..)732 
520 577,000 .0761 
530 566,000 .0791 
540 556,000 .0821 
550 546.000 .0852 
560 536,000 .0883 
570 527,000 .0915 
580 517,000 .0947 
590 509,000 .0980 
600 500.000 .1013 

Power 
P =IE 

E2 P- 
R 

Self- Indicating Resistance Chart 

PESISTRNCES - IN - OHMS 

10 10,000-5,000-3,333-2,500-2,000-1,666-1,428-1,250-1,11 1-1,000 

i 

9 -9000-4,500-3,000-2,250-1,800-1,500-1,285-1,1251,000-900 

8 8000 -4, 000 -2, 666 -- 2,000 -- 1,600 -1,333- 1,142- 1,000- 888 - 800 

7 7,000-3,500-2,333-1,750-1400-1,166 -1,000- 875 - 777 -- 700 

I I 

6 6,000-3,000-2,000-1,500-1,200-1,000-857 - 750 -666 -600 

5 

4 

3 

2 

i 

-5,000 -2,500- 1,666- 1,250 -1,000- 833 - 714 

4,000- 2,000 - 1,333 - 1,000- 800 - 666 - 572 

750 - 600 - 500 - 428 3,000-1,500-1,000- 

666 - 500 - 400 - 333 - 286 2,000-1,000- 

500 - 333 - 250 - 200 - 166 - 143 1,000- 

-625 - 555 -500 

- 500 -444 - 400 

- 375 - 333 - 300 

- 250 - 222 - 200 

I I - 125 - 1 1 1 - 160 

.001 .002 .003 .004 .005 .006 .007 .008 .009 .010 

CURRENT- IN - AMPERES 

When volts and amperes are known, intersection of voltage and 
current lines gives resistance in ohms. To extend scales: When mul- 
tiplying voltage by any factor with current remaining fixed, multiply 
resistance by same factor. When multiplying current, voltage remain- 
ing fixed, divide resistance by same factor. When dividing voltage 
by any factor, current remaining fixed, divide resistance by same 
factor. When dividing current by any factor, multiply resistance by 
same factor. 

P-I2R 
P-IE cos 4) 

P=IEp.f. 
Where 

P in watts 
I in amperes 
E in volts 
cos 4 angle 
p.f. power factor 

7r 3.1416 
f cycles per second 

Reactance 
Inductive. 

X= L 

X f= 
2rL 

X L=- 
Reactance w 

Capacitative. 

X= 
1 

wC 

X 
f = 

2rC 
X 

C =.- 
w 

Where 
X in ohms 
L in henrys 
w 2rf 
r 3.1416 
f cycles per second 

Reactance 
Net reactance. 

X =XL -Xe 
Where Where 

X in ohms X in ohms 
C in farads XL in ohms 
w 2 r f Xe in ohms 
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Capacity, Frequency and Inductance Chart 
A B A B 

1500 _ 150 ?g 
18 
17 _ 
16 
15 

14 

13 

12 

11 

10 I 1000 
1} 

2000 200 

2 500 250 

3000 

3500 

4000 

300 

350 

400 

5000 500 

6000 1 600 

7000 700 

8000 800 

9000 900 
10000 = 1000 

15000 1500 

20000 - 

25000 

30000 3000 

40000 

50000 

60000 

75 000 - 

Resistance 
Measurement of r.f. resistance by re- 

actance variation using undamped c.w 
2000 and varying the capacity. 

8 

7 

6 

5 1500 

400 

300 

2 1200 

1 100 
.9 

.8 

.7 

.6 

.5 

.3 ' 30 
Knowing capacity in micromicrofarads and the frequency in kilocycles to be 

covered by a condenser at maximum capacity the inductance required for a coil 
may be found by running a straight line from the micromicrofarads column 
through the kilocycle column, the line intersecting the inductance column. 

Knowing the condenser capacity and the inductance of the coil, the frequency 
to which the coil will tune can be found by running a line from the micro- 
microfarads column to the microhenries column, the point of intersection on 
the kilocycle column will be the frequency of coil and condenser. 

Knowing the kilocycles and the inductance, the size of condenser to be used 
to cover that frequency can be found in the same manner indicated; extension 
of a straight line from microhenries through kilocycles will terminate on the 
micromicrofarads line. 

R 
X1 

Iiz 

I1.2 -I12 
Xi = change of reactance between two 

observations of current 
Ir = current at resonance in amperes 
I1 = current off resonance in amperes 
R = resistance in ohms 

Resistance 
E 

R - (d.c. only) 
I 

or at series resonance 
E2 

R =- 
P 
P 

R =- 
I2 

Where 
R 
E 
I 

P 

in ohms 
in volts 
in amperes 
in watts 

In parallel. 

Where 
R 
R1 
R2 

Resistance 

R- R2 X R1 

R2 + R1 

in ohms 
in ohms 
in ohms 

Resistance 
In series. 

R=R1+Ra 
Where 

R in ohms 
R1 in ohms 
R2 in ohms 

Resonance 
Wavelength of series resonance 

= wN/LC 
Where 

X wavelength in meters 2f 
n 3.1416 
f 300,000 cycles conversion factor 
L inductance in henrys 
C capacity in farads 

Variants: 
x = 1.884 V/LC 

where L in microhenrys, C in 
micromicrofarads 

X = 1884 j/LC 
where L in microhenrys, C in 

microfarads 
X = 59,570 \/LC 

where L in millihenrys, C in 
microfarads 

a = 1,884,000 '/LC 
where L in henrys, C in micro - 

farads 
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Resonance 
Frequency of series resonance. 

1 f- 
27rVLC 

Where 
f frequency in cycles per second 

3.1416 
L inductance in henrys 
C capacity in farads 

Variants: 

Coil Turns, Inductance and Diameter Chart 
-0 

400 -1 

300 

159.2 
f = V/LC 

200 

where L in henrys, C in micro- 
farads 
5033 

f - V/LC , 
where L in millihenrys, C in " lÓ0 

microfarads 90 
159.200 80 

f= /LC' '70 

where L in microhenrys, C in 60 
microfarads u 50 

Resonance 
Oscillation constant of series reson- 

15C 

ance. 
1 

w--yLl; 
Where 

w 2irf 
x 3.1416 20 _ 

f cycles per second --8 
L inductance in henrys 15 
C capacity in farads 

Variants: 
-_ 1.0 

1000 - 9 - .6 

w =V/LC _ 4 
where L in millihenrys, C ill i - .3 

millifarads =IO 2 
31,620 

-2 

20,000 

-10,000 
E- 

- 4,000 
3.000 

3 2,000 

400 - 300 

E200 
,LL =100 z=80 
^60 

c - 40 
ó -30 

20 
=10 

6 
=3 2 

5 

=6 
40 _ 

30 7 

-VLC 
where L in millihenrys, C in 

microfarads 
1,000,000 

w = VLC 
where L in microhenrys, 

microfarads 
Voltage 

E = IR d.c. only 

E = - P 
d.c. only 

E = RP d.c. only 
E =IX 
E = IZ 

5 
=11 

Knowing the turns of a coil, its length of winding, and the diameter, the in- 
ductance may be found by using a straight edge from the turns column to the 
ratio (length of winding) column, intersecting the axis column; then a second 
line from the intersection of the axis column to the diameter column. The 

C in inductance in microhenries will be the point where the second line intersects 
the inductance column. In the above chart the first line is laid from 100 turns 
to 2.5 ratio (which is length of winding) this first line intersecting the axiss 
at 3.8 on the scale. The second line is front 3.8 on the axiss scale to the 2 inch 
diameter, intersecting the inductance column at 600 microhenries. 

Knowing the diameter, ratio and the inductance, the number of turns may 
be found by reversing the process. As shown in the chart, draw a line from 2 
inch diameter through the 600 microhenries intersecting axis at 3.8 on the 
scale; then run line from 3.8 on axis scale to 2.5 on ratio (length of winding) 
the extension of this line cutting the turns scale at 100 whcih is the number 
of turns. 

After finding number of turns, consult wire table to determine size of wire 
which will permit given number of turns in a given length of winding. 

.l 

10- 8 
6 5 4 
3 
2 

1- 

.8 

6- 

4- 

3 

.2 

4 

3 

1.5 

.75 

. 5 

E - P Voltage When capacity present. 

I p.f. In counter e.m.f. 1 

Where E =wLI E 
C 

E in volts Where Where 
I in amperes E in volts E in v of is 
R in ohms w 2 it f I in amperes 
P in watts ,r 3.1416 C in farads 
X in ohms f cycles per second w 2 it f 
Z in ohms L in henrys it 3.1416 
p.f. power factor I in amperes f cycles per second 
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CONTROL 
counts S 

BABE RUTH recently wrote 
that "Control makes a pitcher and 
lack of it breaks him." Simple . . . 

easily understood. 
In radio it's also a case of CON- 

TROL. That's where CENTRALAB 
comes to bat with a Volume Con - 

vvvvvvvvvvvc: 
trol that is as smooth as Dazzy 

Wit\. Vance's pitching -yet as powerful '` as Babe Ruth's slugging. 
CENTRALAB volume con- 

trols in millions of radio re 
., ceivers are making this a 

'. \ nation of red hot radio fans. 

h Write Dept. 726 -J for 
1 #i\ _ vti,\ \I 

\ \ \ \ \ \ \ \. 
free booklet, "Volume 
Controls, Voltage Con- 
trols, and Their Uses." 

Centralab 
CENTRAL RADIO LABORATORIES 

Dept. 726 -J, 26 Keefe Ave. Milwaukee, Wis. 

BUILT BETTER 
CONDENSERS AND RESISTORS 

Leading the Field 
in Quality and Dependability 

IN the Aerovox Wireless Corporation, you will find a depend - 
able source of supply for quality condensers and resistors. 

Aerovox paper condensers are accurate, ruggedly made, have a 
high safety factor and are non -inductively wound, using 100% 
pure linen paper as insulation material. They are thoroughly 
impregnated and protected against moisture, have a high insu- 
lation resistance and low power factor. 

Aerovox mica condensers are the standards of the industry. 
A complete line of resistors for every requirement includes 

Pyrohm vitreous enamelled resistors in fixed and tapped com- 
binations, Lavite non -inductive resistors, Metalohm grid leaks, 
wirewound grid suppressors and center -tapped resistors in all 
standard and special values. 

Send for Complete Catalog 
Complete specifications of all Aerovox units, including insu- 

lation specifications of condensers, current -carrying capacities 
of resistors and all physical dimensions, electrical characteris- 
tics and list prices of condensers and resistors are contained 
in a complete 20 -page illustrated catalog which will be sent 
gladly on request. 

AEROVOX WIRELESS CORP 
72 Washington Street, Brooklyn, N. Y. 

PRODUCTS THAT ENDURE 

Tell 'Em You Saw It in the 

Citizens Radio Call Book Magazine and Technical Review 

Synthetic Organ Is Created by 
Westinghouse Worker 

O RGAN selections produced by electrical means rather 
than by conventional wind pipes have been played over 
one of the large broadcasting stations. 

Some time ago KDKA broadcast selections played by Dr. 
Charles Heinroth, noted organist of Carnegie music hall, using 
the electric organ developed by R. C. Hitchcock, of the re- 
search laboratories of the Westinghouse Company. The elec- 
tric organ, about one -hundredth the size of the conventional 
pipe organ, produced tones clear and pleasing. 

"No oscillating circuits are being used in radio sets today," 
said Mr. Hitchcock, "because public opinion is very strong 
against a radio set that squeals. But although a squealing 
radio tube is undesirable when running wild, such a tube under 
proper control has rather interesting uses. By regulating the 

Fig. 1. This photograph shows R. C. Hitchcock of the 
research staff of the Westinghouse Elec. & Mfg. Co. 
and his electric organ, by means of which notes of this 

musical instrument are produced electrically 

pitch of the squeal and using several tubes, each controlled by 
a key, pleasing musical effects can be produced. 

Synthetic Bell Tones 
"One of the first experiments was the making of a synthetic 

bell. An investigation showed that a low pitched bell had 
over ten recognizable tones, and when these ten tones were 
produced synthetically a quite good impression of a bell was 
given. Subsequently it was found that fewer electrical tones 
could be used, the higher frequencies found in a bell added 
little to the desirable timbre of the tone, and in several cases 
added confusion and discord. Of course in a bell all the fre- 
quencies are mechanically present, so that when one is struck 
all the rest appear. In the electrical counterpart only the 
characteristic tones, and those most pleasing musically, need 
be used. This is one of the advantages of the synthetic music 
over the original; the relative intensities of the harmonic tones 
are each under definite control. This means that if to some 
ears the higher harmonics are disturbing, they can be left out 
entirely, completely changing the tinny quality of the note to 
a rich, deep resonant quality. 

"Another distinct advantage of the synthetic tone is the 
possibility of tuning each harmonic separately. In a bell the 
frequencies are inter -related and it is difficult to tune just one 
and leave the other unaffected. 

Easy Volume Control 
"A third advantage of the synthetic tone is the main volume 

control. The amplifier and speaker can easily be controlled 

Citizens Radio Call Book Magazine and Technical Review 
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to give the right volume level without changing the relative 
timbre of the tone. In simulating a bell the tone must die 
away, and this is incorporated in the volume control so that 
the attack is very loud, the volume rapidly decreasing at first, 
and then more gradually like a bell. It was found possible 
to obtain very pleasing musical effects by having more than 
one tone controlled by the key. Some stops on a pipe organ 
can be closely imitated by suitably tuning several frequencies, 
and giving the right intensities to each. 

"The range of the electric organ comprises over three octaves 
of musical tones and can be extended to any desired limit. 

iddle C on the present keyboard is approximately in center. 
tremolo, or vox humana, is used to make the upper tones 

ore pleasing when played in pieces where the upper note 
arries the air. The keyboard is surmounted by a sloping, 
ahogany grained micarta panel containing a music rack and 

he controls which are the electrical equivalent of pipe organ 
tops. The volume in either the bass or treble can be con - 
rolled separately, and a foot pedal when pressed causes the 
ones to become louder. 

All Electrical Impulses 
"A high gain audio amplifier and dynamic speaker on a 

large baffleboard complete the present arrangement. A definite 
dvantage of this type of instrument over a regular pipe organ 

is the ease with which this newer instrument can be played 
over the air. As the impulses are electrical the use of a 

icrophone and the difficulty of placing it where it will hear 
all notes equally well, is obviated. The electrical tones can 
be sent directly to the radio station without ever being heard 
as sound waves. The tones are only electrical impulses from 
eyboard to broadcasting station and at the home of the 

listener the first audible note is heard in the loud speaker." 

Dolling Up the Radio Room 

IN 
the photograph shown above may be seen the radio 

receiving installation at the home of Dr. O. C. Clemens, 
D.D.S., 473 Broadway, Chicago, Ill. At the left of the 

photograph is a view of the closet door with an art panel 
placed on the door by Dr. Clemens at considerable expense. 
The center picture shows the rear of the closet door with the 

H.F.L. Mastertone receiver on the lower shelf, the power 
supply for the Mastertone and the Jensen d.c. field dynamic 
on the upper shelf. The right photograph shows the little 
door at the top for the dynamic speaker and the lower little 
door for the controls of the radio receiver. The receiver is 
a.c. operated from a supply line run inside the closet. 

In modern city life the average individual is hard put for 
a place in which to locate his set. But Dr. Clemens being of 
an experimental and utilitarian turn of mind, tinkered around 
until he found the ideal combination as expressed in the three 
photographic views given here. 

Any Radio can be 
only as good 
as its Speaker 

THE utmost in clearness, beauty of tone 
and truthful reproduction with exactly the 

desired volume may be always had in Wright - 
DeCoster reproducers. 
Those made for home 
use have all the ultra 
fine qualities of Wright - 
DeCoster Theatre Mod- 
els which are in suc- 
cessful use in movie 
palaces from coast to 
coast. Model 217 Jr. Chassis 

The Speaker of the Year 

Wright DeCoster 
Reproducers 

Many larger homes have the beautiful 21 7 G cabi- 
nets in several rooms for reproducing simultaneous- 
ly from a central receiv- 
ing set or phonograph. 

The New Wright - 
DeCoster Reproducers 

Are Being Used by 
Manufacturers of Better 
Radios and Phonographs 
Owners of practically any 
kind of receiving set may 
receive more volume on dis- 
tant stations and more bril- 
liant, truthful reproduction 
on the locals by replacing 
their present reproducer 
with a Wright -DeCoster. 

Model 217 Jr. Chassis 
Model 2 1 7 Jr. i s for AC op- 
eration. The output trans- 
former is of the correct im- 
pedance to match the 1 71 - 

245 or 250 tubes. Either 
single or in push pull. It 
will also match the single 
112 or 210 tubes. Model 217G 

Model 215 Jr. is for DC operation from the field supply 
which is standard with most AC Radio Sets. It can also be 
operated successfully from the 110 volt DC line. The out- 
put transformer is the same as that used on the Model 
2 I 7 Jr. 
A Circuit diagram accompanies each speaker showing com- 
plete connections for use with any type of output power 
tube. Write for Full Information and Address of 

Nearest Sales Office 

WRIGHT -DE COSTER, Inc. 
2215 University Ave. St. Paul, Minn. 
Export Dept., M. Simons & Son Co., 25 Warren St., New York City 

Cable Address, Simontrice, New York 
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STATIC EJECTOR and 

LIGHTNING PROTECTOR 

Ico 

vúL 
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LIGHTNING ARRESTER 
Also Ejects Static Charges 

PRICE 

$100 

l Le Corwico Vulcan Lightning Arrester's pro - 
ttetiou against lightning damage to radio re- 
ceivers is guaranteed by a $100 insurance pledge 
enclosed with each Arrester. The Vulcan 
Arrester is so constructed that it also dissipates 
accumulated static charges. Why take chances 
when you can have guaranteed lightning pro- 
tection and better reception for only one dollar. 

At Your Dealers or Direct Upon 
Receipt of Price 

Corwico Antenna Kit 
- PRICE 

$2.50 

V( 

, s,1_00 

There is no part of a radio inst.tlla- 
tion more important and conducive 
to clear and uninterrupted reception 
than the aerial, lead -in wires, etc. 
At very little expense and within a 
few minutes time, you can have com- 
plete new aerial equipment. Buy the 
Corwico Antenna Kit No. 4. It 
contains everything necessary for a 
complete antenna equipment, includ- 
ing a Corwico Vulcan Lightning 
Arrester. 

At Your Dealers or Direct 
Upon Receipt of Price 

CORNISH WIRE CO. 
30 Church St., New York 

MAKERS OF 
CORWICOgRAIDITEHOOK UP WIRE 

Tell 'Em. You Saw It in the 

Portable Signal Generator Provided for 
Howard Distributors . 

(Continued from page 63) 

necessary to vary this resistor to make up for the battery volt- 
age drop. Do not use greater filament current than required 
to secure satisfactory operation. 

For operation the following instructions are given by the 
Howard engineers: 

Operating Instructions 
1. Connect the antenna and ground leads of the receiver to 

the jacks on the lower left -hand corner of the signal generator 
marked "Ant" and "Gnd." 

2. Turn on the filament switch, turn on the receiver, and 
set attenuator to 100. Next adjust filament rheostat to about 
50 on the dial and then tune the radio receiver to a given 
frequency, say 1000 kilocycles. 

3. Now move the dial on the signal generator to a point 
equivalent to 1000 kilocycles (see graph furnished with the 
instrument) . When the frequency of the oscillator is identical 
with that of the receiver a musical note or a swish will be 
heard in the receiver. 

4. Adjust modulation control until the desired musical note 
is heard, and adjust attenuator until about 1.5 reading is 
secured on output meter. It will be observed that on low fre- 
quencies the output will be less than obtained on the higher 
frequencies. It will also be noted that the frequency of the 
oscillator has a certain effect upon the modulated note so that 
when going from one end of the dial to the other, it will be 
necessary to make a slight adjustment on the modulator to 
obtain the required modulated note. 

5. Having picked up the signal in the radio set, the service 
man can now proceed to make any adjustments desired, such 
as re- tuning the r. f. circuits, changing tubes, etc. Screen grid 
and other tubes can be compared by noting the output value 
with a set of standard tubes and the one by one testing un- 
known tubes to see if the output reading is maintained. 

Should it be found the batteries are run down, it will be 
necessary to remove the nine knurled thumb nuts on the side 
of the generator and take out the old batteries, replacing with 
batteries of the same type number and size. If it is found 
necessary to replace the 199 tube, remove six screws from the 
end of the panel, and the six screws to the right of the output 
meter, and lift the top panel clear of the box. First be sure 
to disconnect all batteries. The great number of screws used 
in the generator is necessary to properly shield the generator 
and make it as foolproof as possible. 

11 

Amazing Invention Uncovered by the 
World's Greatest Scientist 

(Continued from page 49) 

frequency currents in the tank circuit, consisting of the 
variable condenser C3, the R.F. ammeter and the two elec- 
trodes El and E2. 

"In any ordinary oscillating circuit this holds true. But in 
my invention the r.f. currents do not rise until the Star 
Spangled Banner is played by the U. S. Marine Band. The 
reason for this is the fact that there is a slight variation in the 
resistance of the dielectric. I have checked this dielectric 
resistance against the Austin -Cohen attenuation formula and 
find that it absolutely coincides, even down to the commas and 
the hyphen. 

Major's First Experiment 
"My first experiment with this revolutionary type of cooking 
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device was to cautiously insert between the electrodes El and 
E2 a slice of bacon. Then the cooker was started by turning 
on the filament switch and gently dropping electrode El down 
on top of the bacon reposing on electrode E2. You can easily 
imagine my astonishment when 2 and 17/94 seconds later I 
had a beautifully broiled piece of bacon. At the impact of 
lectrode El upon the bacon the radio frequency ammeter 
egistered Raw, then Medium and finally Done. This was be- 

cause of the change in the dielectric resistance which is propor- 
ional to the population of Coatzacoalcos times the square of 
mos and Andy. As you can readily see, simplicity abounds. 
"From bacon I moved to eggs, since these two are prac- 

ically inseparable in any well ordered home. But here I 
ncountered a slight difficulty in that the egg could not be 
fficiently cooked without recourse to one of two expedients. 
he first was to compress the egg between the two electrodes, 
ccompanied by considerable egg loss, which was eggsactly 
hat I anticipated. The other method was to prepare the egg 

or cooking by a tandem cleaver arrangement synchronously 
operated from a telechron clock donated by Mr. Insult. The 
win cleaver arrangement served to lop off simultaneously the 
op and bottom of the egg, which was then rushed by parcel 
ost into the space between the two electrodes. Here it was 
ooked in about three seconds so that even its own progenitor 
ould not recognize it. Contrast this with the three- minute 
ooking of an egg and you will see how I have conserved time 
wo hundred fold for humanity. 

"As my research continued I found that a number of ob- 
tacles were cropping up. For example, one evening while 
orking on a side of beef with my cooker I observed that two 

3f my assistants hurriedly left the room, each with a hand at 
outh and stomach. Later I offered one of the high frequency 

ooked steaks to another assistant who confided to me after 
ating it that he didn't know that Mr. Florsheim had left the 
hoe business. But after arduous work this obstacle was 
vercome. We simply provided a shield with a centrifugal 
ump attached to one end which served to convey away the 
dors of burning horse flesh, the outlet of the shield line 
erminating at the Union Stockyards at Chicago. A coating of 
araffin brushed on the steak before cooking served to keep 

he electrodes from encrusting and at the same time prevented 
diner from discriminating between filet mignon and filet of 

ole. A further appetizing touch may be had by crumbling a 
ucky Strike cigarette over the steak, since these cigarettes are 
lready toasted and save you that much time and trouble. 

Patent Interference 
"So much for the fundamental principles and applications. 
ow I need the experimenters' help on this point. While pur- 

uing my patent application down the corridors of the Patent 
ffice at Washington (the darn thing nearly got away from 
e in one of the dark corners) I found to my dismay that the 

xaminers believed my claims conflicted with those of Mr. 
lexanderson on cascaded radio frequency stages, and the 

laims of the late Mr. Lowenstein on the use of a biasing 
attery for the grid. If I can get my friends in the radio busi- 
est to think over my invention carefully I am hoping that 
ass intelligence will enable me to find a way around Mr. 
lexanderson's patent and further enable me to get complete 

rotection on this device which I desire to merchandise through 
he vacuum tube division of the Sing Sing Sewing Machine Co. 

"I will be glad to hear from my friends on this subject. The 
editor of this publication has kindly reserved one of the ampler 
wastebaskets in his office for my voluminous correspondence, 
and if you so desire in future issues I will relate my experi- 
ences with Little Red Riding Hood together with other in- 
genious radio frequency applications." 
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Model 245 -A 

SET and TUBE TESTER 
12 

NET TO DEALER 
$ 20 LIST 

At Your Jobbers . . . If 
Ordered direct remittance 
must accompany order 

1 

NOW equipped with the new Readrite D.C. 
Meters. More than ever it remains the 

outstanding value in servicing testers. Covers 
practically 100°ó all field work. Simple to use. 
Easy to carry. Checks all voltages at sockets, 
also line voltage. Tests all tubes in general 
use. A complete tester. 

Beautiful baked enamel finish. Rugged. 
Compact. Accurate. Complete instructions. 

Other new Readrite items 
include Direct Reading 
Ohmmeters; A.C. Connec- 
tion Counter Tube Tester; 
Tube Short- Tester, etc. 

Catalog of Complete 
Line Upon Request 

READRITE METER WORKS 
Established 1909 

10 College Avenue Bluffton, Ohio 
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Improved--- 

BRAXTON- KING 
Model C -5 

Five Screen Grid Tubes 
Five Tunable Intermediate Transformers 

A. C. SCREEN GRID 

SUPERHETERODYNE TUNER 

Price $89.50 
INCORPORATING all the advantages of our 

previous Model C tuner, the new Model 
C -5 includes numerous efficient improvements 
such as heavier shielding throughout, auto- 
matic antenna compensation and other de- 
tailed changes that give even greater ampli- 
fication and selectivity. This Model may be 
used in connection with any two stage ampli- 
fier. 

Braxton King Model -D Amplifier 
A two stage push pull 245 
amplifier providing plate 
and filament voltages for 
practically all standard 
tuners and re- $59 50 ceivers. List 

Set Builders -Write for Information 
and Discounts 

MISSISSIPPI VALLEY RADIO COMPANY 
5650 Delmar Blvd., St. Louis, Mo. 

Please rush complete data on Braxton -King 
Model C -5 Tuner and Model -D Amplifier. 

Name 

Address 

City State 
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Reader Gives Victoreen Fans a New Lease 
on Receiver Life 

(Continued from page 47) 
reduces its plate voltage to about 20 volts. This low voltage 
does not reduce the volume of the receiver appreciably, but 
it does confine "repeat points" to powerful local stations and 
eradicates the nuisance of code and amateur stations formerly 
picked up by the receiver. A variable resistor was used in 
order to obtain the lowest possible voltage without making the 
oscillator inoperative on the higher wavelengths. Twenty 
volts seems to be the minimum for the average tube. Inci- 
dentally, the variable resistors mentioned throughout this 
article can be mounted on the base panel in such a way that 
the knobs appear between the tube sockets. None are needed 
on the front panel except, of course, the volume control men- 
tioned later. 

Grid Bias Detection 
Grid -bias detection is used on both the first and second de- 

tectors. If this has decreased the sensitivity of the receiver, 
our ears have failed to note it. For both detectors a 25,000 - 
ohm variable resistor is used, set for greatest volume in the 
case of the first detector, and for greatest volume -handling 
capacity in the case of the second detector. Different voltages 
and resistor values for the second detector were tried, and it 
was found that ninety volts with the 25,000 -ohm resistor 
turned almost all the way in gave the second detector an undis- 
torted output sufficient to overload a 250 -type power tube- t 

even though only one audio stage was used! 
One audio stage was discarded because after the Victoreen 

had been converted into an a. c. receiver it was found to have 
greater sensitivity than could be utilized in a locality with a 
rather high noise level. The first audio stage was therefore 
omitted, also in the interest of tone quality and to eradicate 
what little a. c. hum had been present. In the original receiver 
AmerTran audio transformers had been used, and the second - 
stage transformer was retained when the audio system was 
reduced to a single stage. If the two stages of audio are 
desired, the first audio tube, 227 -type, should receive 90 volts, 
and the value of its bias- resistor should be 2,000 ohms. Feed- 
back troubles in the first audio stage can be eliminated by 
either or both of two ways: By connecting a 1.0 -mfd by -pass 
condenser between B -minus and the B -plus terminal on the 
first audio transformer; by placing a .25- megohm metalized 
resistor across the secondary winding of the first audio trans- 
former. 

The power supply will depend on the type of power tube or 
tubes used. As stated above, if the bias -resistor for the inter- 
mediate tubes is not used as a volume control, ,there should 
be no need of an expensive power supply incorporating volt- 
age regulator tubes. 

There is nothing mysterious about the writer's volume con- 
trol. It consists merely of a 500,000 -ohm variable resistor 
across the secondary winding of the first intermediate trans- 
former. This effects neither the voltage nor the current drain 
of the receiver, nor does it detune the receiver nor impair the 
quality of its output. 

Loop Is Passe 
Originally the receiver was used with a loop aerial. Con- 

trolled regeneration had likewise been added, not only to in- 
crease the sensitivity and selectivity of the receiver, but to 
eradicate certain peculiarities that had appeared in tuning. 
But the loop seems to have gone out of style. Still, we wished 
to retain the advantages of the center -tapped loop. What was 
there to prevent the center -tapping of the secondary winding 
of the antenna coupler? Nothing whatever, especially since 
this winding is conveniently located on the outside of the 
case. The antenna coupler had in effect become a small center- 
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apped loop with a few turns of aerial wire placed in its field 
o increase its sensitivity -as is often suggested for the usual 
oop aerial. The oscillator coupler connection was changed 
o the center tap of the antenna coupler, as shown in the 
iagram. 

Operating Results 
The aerial used for the writer's receiver consists of twenty 

eet of fine stranded wire laid back of the picture moulding in 
he room. What results could be obtained if a really efficient 
erial and a good ground connection were available remains to 
e seen; but this is what is done with an inside aerial and 
ne audio stage: Stations from the Atlantic to the Rockies and 
rom Canada to the Gulf are brought in regularly with good 
olume through Chicago's many local stations. Good days 
or reception and a little more careful tuning bring in many 
acific Coast stations with volume satisfactory to any DX -er. 
s for selectivity, there is all that can be had without impair - 
g tone quality. With the regeneration control turned up no 
igher than is good for side -bands, one can bring in WEAF, 
ne channel removed from WMAQ, a powerful local station, 

KDKA, one channel removed from WCFL, another local 
Cation, though in both cases the higher frequencies of the local 
rogram can be heard. But there is complete 20- kilocycle 
eparation between local and distant stations, and 10- kilocycle 
eparation between distant stations. Greater selectivity than 

at should not be asked for by anyone interested in tone 
üality. 
Thus we hope to have been of some service to old Victoreen 

ans who disliked discarding a receiver so easily constructed, 
equiring no shielding, and possessing the three fundamental 
ualities of sensitivity, selectivity, and good tone quality, but 
ho wished to have their receivers possess also the latest im- 
rovements and refinements in radio construction, without, 
owever, paying too great a price for their desire to be in 
tyle. 

Mutual Conductance Meter Useful in 
Finding Tube Efficiency 

(Continued from page 46) 

o s an inspection and acceptance tests for tubes. Improper 
acing of the elements and faulty emission will both produce 
lowering in the value of mutual conductance. This test will 

ed of show what is wrong, but it will show whether or not the 
). be is defective. That is why it makes a good test for the 

anufacturer's production test line. 
or "The General Radio Company has developed for commer- 
r ial use a bridge for measuring the dynamic mutual conduct - 

Id nce. Suitable fixed values of R2 and R3 are provided and 
h e adjustment of Rl is made by means of a dial which is 

alibrated directly in rnicromhos. Sockets are provided for 
lo e 4 and 5 prong tubes. A low- resistance, high- current, and 
fr high resistance low -current rheostat are included in the 
rs ssembly, as is a direct current voltmeter for measuring fila- 
in ent voltage. 

m 

10 

1°. 

Quick Reading 
The type 443 mutual conductance meter is suitable for 

aking measurements on all types of tubes with an accuracy 
f 5 per cent, depending somewhat upon the skill exercised 
y the operator. It is simply necessary for him to insert the 
be in the proper socket, check the filament voltage, and 

djust the dial until he hears a minimum signal in the tele- 
hone head -set. A true null balance is never obtained because 

e, he bridge makes no provision for eliminating the out -of -phase 
'oltages caused by the inter -electrode capacitances of the tube 

r roder test. 
I( "The error in measurement introduced by neglecting the 

oltage drop across R2 is greater for tubes having a small 
late impedance, but if 

. 
desired this error may be calculated 

BYRD'S 
Antarctic Radio 

Equiment 
The advanced types of 
receivers, transmitters, 
and navigation aids that 
triumphed on this epo- 
chal flight now fully 
described in this book. 

TELEVISION 
Mi. C. F. Jenkins, 
father of television and 
radio movies, gives you 
in his own words com- 
p l e t e directions for 
building practical tele- 
vision equipment. 

INTERFERENCE 
ELIMINATION 

Tracking down trouble- 
some interference and 
e:iminating it, syste- 
matically outlined by 
W. F. Fleming, radio 
engineer. 

RADIO 
AUTO -ALARM 

New automatic device 
on ships to keep the 
SOS watch while oper- 
ator is off duty -fully 
described in this book. 

Latest 
BROADCASTING 

EQUIPMENT 
Temperature - controlled 
I'iezo crystal oscillator, 
100 % modulation panel, 
and other new appara- 
t tt s, completely de- 
scribed, with instruc- 
tions for operation. 

SHORT -WAVE 
APPARATUS 

Latest types of com- 
mercial and amateur 
short -wave apparatus; 
directions for securing 
operator's and station 
license. 

Marine and Aerial 
RADIO 

EQUIPMENT 
Radio beacons; arc ra- 
dio transmitter f o r 
ships; Reed course in- 
dicator; latest develop- 
ments in high frequency 
transmitters. 

New RADIO 
LAWS and 

REGULATIONS 
New regulations gov- 
erning all classes of 
operators' licenses, U. S. 
Laws. and I. R. T. C. 
laws. 

New Developments! 
Complete Instructions and Data on 
All Recent Radio Inventions Now 
Yours for Ready Reference in This 

One Big Guide Book of Radio 

THE RADIO 
MANUAL 

A Handbook for Students, 
Amateurs, Operators 

and Inspectors 
Here's the answer to every question about the 
principles, operation, and maintenance of apparatus 
for radio transmitting and receiving. No detail has 
been omitted, from elementary electricity and mag- 
netism for the beginner to television and radio 
movies. Important new chapters have been added 
to bring it right up -to -the minute, and an immense 
volume of facts never before available is now pre- 
sented in the book. Included are detailed descrip- 
tions of standard equipment, fully illustrated with 
photographs and diagrams. It is now more than 
ever the one complete handbook covering the entire 
radio field. 

A Complete Course in Radio Operation 
IN ONE VOLUME Enables You to 

Qualify for Gov't. License as 
Operator or Inspector --20 

Big Chapters Cover: 
Elementary Electricity and Magnetism; Motors 
and Generators ; Storage Batteries and Charging 
Circuits ; The Vacuum Tube ; Circuits Employed 
in Vacuum Tube Transmitters ; Modulating Sys - 
tetns and 100% Modulation ; Wave- meters ; Piezo- 
Electric Oscillators ; Wave Traps ; Marine Vacuum 
Tube Transmitters ; Radio Broadcasting Equip- 
ment; Arc Transmitters ; Spark Transmitters; 
Commercial Radio Receivers ; Marconi Auto - 
Alarm ; Radio Beacons and Direction Finders ; 

Aircraft Radio Equipment ; Practical Television 
and Radio- movies ; Eliminating Radio Interfer- 
ence ; Radio Laws and Regulations ; Handling and 
Abstracting Traffic. 

Prepared by Official Examining 
Officer 

The author, G. E. Sterling, is Radio Inspector 
Examining Officer, Radio Division, U. S. Dept. 
of Commerce. The book has been edited in detail 
by Robert S. Kruse, for five years Technical Edi- 
tor of Q S T, the Magazine of the American Radio 
Relay League, now Radio Consultant. Many other 
experts assisted them. 

Examine It FREE! 
The 1930 edition of "The Radio Manual" has just 
been published. Nearly 800 pages, 369 illustra- 
tions. Bound in Flexible Fabrikoid. The coupon 
brings the volume for free examination. If you 
do not agree that it is the best Radio book you 
have seen, return it and owe nothing. If you keel 
it, send the price of $6.00 within ten days. 

MAIL THIS COUPON TODAY 

D. VAN NOSTRAND CO., Inc., 
250 Fourth Ave., New York. 

Send me the Revised Edition of THE RADIO MANUAL for ex- 
amination. Within ten days after receipt I will either return the volume 
or send you $6.00, the price in full. (R.C.B. 9 -30) 

Name 
St. & No 

City and State .. 

Business Connection 
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NEW 
TYPE 

o- Tube Short Wave Set 
WITH NEW TYPE SHORT WAVE COILS 

Gives far superior performance 
Novices get Europe and South 
America instantly at first try 

HERE is the last word in short- 
wave ,l 

HERE 
reception! The coils - 

which are the very heart of short 
wave reception - are of entirely 
new and advanced design, the ac- 
complishment of I. C. A. engineers 
working in collaboration with a 
well -known ship -to -shore short 
wave expert. 

The I. C. A. Conqueror -in 
either the A.C. or D.C. battery 
model -will do all that the most 
expensive sets will do and will out- 
perform the popular sets on the 
market, yet it sells at a popular 
price. 

In addition to far superior coils, 
the I. C. A. Conqueror uses screen- 

grid in the r. f., three audio stages 
-transformer -resistance -transform- 
er -type, with power tube output for 
magnetic and dynamic speaker use. 
Special bank wound coils of finest 
design and highest quality are used 
for broadcast -band reception. 

Tubes used are three 227's, one 
224 and one 245. Any B power 
supply may be used, although we 
recommend the I. C. A. Conqueror 
Power Pack especially designed to 
be extremely constant in its volt- 
age flow. 

l'rofessional set builders and 
dealers may order from jobber or 
mail order houses. If they cannot 
supply, send direct. Conqueror 
Short Wave A.C. or Battery Model. 
List Price $65 -Net $39.00. A.C. 
Power Pack, List Price $34.50 - 
Net $19.75. 

INSULINE CORI'. of America, 78 -80 Cortlandt St., New York 
Send for 1931 Catalog of Radio and Television Apparatus 

When you visit Chicago, make your home at 
The Bismarck -the wonder city's most famous 
hotel.... Everything new but the thirty -year- 
old tradition for Good Food and Service. 

Rooms $2.50 and up; with bath $3.50 and up 

NEW 

B IJMARCK 
HOTEL CHICAGO 

RANDOLPH AT LA SALLE 
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and a correction applied. The meter reading is less than the 
100 

true value by the product of into the meter reading." 
rN 

According to the instructions when new plate batteries are 
used, the impedance drop through them will be small enough 
to be negligible. The internal impedance of the battery, how- 
ever, increases with age and especially when measuring tubes 
with a low plate impedance, there may be an error due to this 
fact. It can be practically eliminated by shunting the plate 
battery with a condenser having a capacitance of about 2 mfd. 

The current carrying capacity of R2 is great enough to make 
the mutual conductance meter available for measuring tubes 
having plate currents of as much as 250 milliamperes. High 
plate currents, of course, usually mean high plate voltages, 
and inasmuch as the telephone receivers are connected into the 
plate circuit of the tube, it is important that the operator be 
protected against coming in contact with any of the plate bat- 
tery terminals. 

Test for Shorts 
It is desirable that tubes be tested for short- circuited ele- 

ments before being placed in the mutual conductance meter. 
A glance at the schematic diagram in Figure 2 will show that 
when any of the elements in the tubes are shorted, the entire 
plate battery is impressed across R2, and although R2 will 
carry 250 milliamperes, it will not withstand the heavy short - 
circuit current from the plate battery. If it is not practical to 
make a preliminary test for short -circuited elements a protec- 
tive relay or a fuse may be inserted in series with the plate 
battery. 

Slide Wire Bridge Is Simple Device for 
Resistance Measurement 

(Continued from page 45) 

the slider S resting on 90 millimeters at the left end of the 
meter stick, then 90 is the ratio for A, and 910 is the ratio 
for B. 

Simply stated, B multiplied by value of R, and divided by 
A will give X in ohms. Another way of stating this is: A is 
to B. as R is to X. Short -cutting on the proportion figuring 

Fig. 3. Another 
method of determin- 
ing the value of any 
resistance is illus- 
trated in this dia- 

gram 

this indicates that multiplying the means (B and R) and 
dividing by the extremes (A and X) will give the value of X. 

When pushing the slider S along the wire AB do not hold 
down the slider contact more than a fraction of a second to 
observe the direction of the pointer deflection; tap the slider 
contact momentarily until the swing of the galvanometer 

Fig. 4. A simple 
standard resistance 
box may be made up 
with a nine point 
switch and the neces- 

sary resistances 
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needle is dampened. Damage will result to the meter if the 
contact is kept down and the meter allowed to swing wildly 
to the right or left of the scale. After the needle is brought 
near the center of the scale the contact may be kept down 
without damage because the bridge will be nearly in balance 
and the excursions of the needle greatly limited. 

By reversing the polarity of the dry cell the slider can be 
moved so its direction of travel is opposite to the swing of 
the galvanometer needle. This will materially aid the operator 
in instinctively knowing which way to move the slider to stop 
the needle at zero center. 

Do not leave the switch closed any longer than necessary 
to get readings, as the slide wire AB resistance is such that 
with a 1.5 volt cell the current drawn is a little in excess of 
500 milliamperes. 

Also be sure to keep buttons 1 and 2 on the galvanometer 
up in order to protect the meter against burnout. The only 
time the buttons are depressed is when galvanometer readings 
are being taken. 

Accuracy Allowed 
While an ideal bridge of this type should permit ratios of 

1000 to 1 to be secured with a single resistor as standard for 
R, nevertheless the ideal is not reached in actual practice with- 
out very grave errors occurring in the measurement of X due 
to inequalities in the wire AB and to multiplication of the 
original error when a ratio of 1 to 1 is employed. Thus if 
an error of .11 ohms occurs when the bridge is balanced at 
a 1 to 1 ratio. this error will be inordinately magnified if the 
ratio is changed to 1000 to 1. Table I shows the slide wire 
bridge error due to changing ratios of A and B and will indi- 
cate approximately what accuracy may be expected for the 
ratios given. Then if the operator wishes to use a 1000 to 1 

ratio he does so with the full knowledge that considerable 
error is introduced in the measurement of the unknown X. 

Thus it is seen that while the ideal arrangement might be 
the use of only one standard, in practice it is cheaper and 
safer to use ten standard resistors, which permits a variety of 
ratios to be used in measurement of X. and at the same time 
gives greatest amount of accuracy. For general purposes in 
d. c. resistance measurements these ten standard resistors which 
have been supplied especially for this particular bridge by the 
Ohmite Manufacturing Co., will suffice: 

1 1 ohm 
1 10 ohm 
1 50 ohm 
1 100 ohm 
1 ^ 500 ohm 
1 1,000 ohm 
1 5,000 ohm 
1 10,000 ohm 
1 50,000 ohm 
1 100,000 ohm 

Ohmite 
Ohmite 
Ohmite 
Ohmite 
Ohm ite 
Ohmite 
Ohmite 
Ohmite 
Ohmite 
Ohmite 

standard resistor. 
standard resistor. 
standard resistor. 
standard resistor. 
standard resistor. 
standard resistor. 
standard resistor. 
standard resistor. 
standard resistor. 
standard resistor. 

For direct current resistance measurements we find that the 
parts shown below will constitute the basis of a home labora- 
tory which may be added to from time to time. The slide wire 
bridge may be made at home, but since the slide wire unit costs 
only $5.00 it is easier to buy it ready made. 

1 Slide wire bridge (name of maker supplied on request) . 

1 Center pivoted galvanometer (Jewell model No. 51 or 
Weston model No. 375). 

1 Set of 10 Ohmite standard resistors. 
1 Dry cell. 
1 S. P. S. T. switch. 
4 Mueller battery clips. 

10 Feet rubber covered stranded flexible wire. 
In succeeding articles will be given data on making other 

measurements with this slide wire bridge or simple rearrange- 
ments of the same thing. 
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BUILD YOUR POWER -PACKS 

WITH PUNCTURE -PROOF 
FILIER CONDENSERS 

AND ELIMINATE, ONCE FOR ALL 
TIME, THE DANGER OF HIGH -VOLT- 
AGE BREAKDOWN. 
Prominent Radio Manufacturers, who have been 
using Mershon Electrolytic Condensers for years 
(over 3,000,000 of them in use today) , continue 
to do so, for they provide better filtering, greater 
reliability and almost unlimited life -at lower 
cost. 

In building power -packs for receivers, transmit- 
ters or power -amplifiers (or in repairing them) 
your problems closely parallel theirs. 

You can profit from their experience 

THIS 
NEW 

BOOKLET 
SHOWS 

YOU 
HOW 

It is the most complete, helpful booklet on Elec- 
trolytic Filter Condensers ever published. In suc- 
cessive chapters it deals with voltage surge effects, 
condenser life limits, moisture, safety -valve ac- 
tion, cost and size, -and carefully and completely 
analyzes them from a very practical point of 
view. 

It contains complete descriptions of the newest 
types of Mershon Electrolytic Condensers, and 
shows effective circuits for their use. Although 
priced at 10 cents, it will be sent FREE on re- 
quest to Radio Call Book readers. 

SEND FOR FREE COPY TODAY 

The Amrad Corporation 
330 College Avenue 
Medford Hillside, Mass. 
Please send me a FREE copy of your new booklet "Punc- 
ture Proof Filter Condensers." 

Sole Manufacturers of Mer- 
shon Electrolytic Condensers 

4 

NAME 

STREET 

CITY STATE 
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SHORT WAVE 
With Your Present Receiver 

Experience reception 
on short waves, by at- 
taching a "Submari- 
ner" to your present 
receiver, whether AC 
or 1)C. There is a model 
for every need and requires 
no changes of any kind to 
yorr receiver. Only a few 
secrmds is required to at- 
tacit or detach. 
'Users of "Submariners" in 
U, S. hear England, Hol- 
land, Germany. Australia 
and many other distant 
countries broadcasting mu- 
sic, etc. The "Submariner" 
is a compact, sturdy in- 
strument, with shielded 
metal panel and cabinet. 

THE SUBMARINER 
I s the pioneer short wave adapter. Its many improvements make it 
especially adaptable to use with 1930 -31 receivers on which ordinary 
adapters will not work. The "Submariner" will give results equal to any 
short wave receiver at only a fraction of its cost. 

Prices: Regular model, AC or DC, fixed wave band 19.50 meters, 
$17.50. Interchangeable coil, type 13-145 meters, $22.50. The "J" fea- 
ture, an exclusive "Submariner" achievement, gives five times the volume 
of any other adapter. AC or DC, prices are as follows: Fixed wave 
band, 19 -50 meters, $22.50. Interchangeable coil, type 13.145 meters. 
$27.50. In ordering give model of set and numbers on tubes in it. Five - 
prong tubes for AC receivers recommended for short waves, $2.50. 

Will be sent postpaid on receipt of price. or C.O.D. if $1.00 accompaniek. 
order. Foreign orders. add 00c postage. No C.O.D. 

J -M -P MFG. CO., INC. 

3435 Fond du Lac Avenue Milwaukee, Wis. 

Have You Ever Tried Dealing With a 
--- HouseThat Can Give 

You Personal Service? 

'44%f 
RADIO PARTS COMPANY, INC. 

It Will Pay You to 
Write Us About 
Weston Test 

Equipment and 
Repair Parts 

311 State Street Milwaukee, Wis. 

LOWEST PRICES --I -DAY SERVICE 
The rapid growth of oui mail - 
order department is a tribute to 
our desire to give you the best 
values in standard radio parts 
and accessories at the lowest 
prices. 

To those living in the Eastern 
United States. our service can 
not be equalled and our slogan 
"You get it sooner from us" is 
not an idle boast. A trial order 
will convince you. 

GET OUR CATALOG -IT'S FREE! 

CATIFRAIDIO 
4130 WOOD ST. 

a. t Dí am oz: oì S t. PiTTSsvR.GH PA. 

Using Ohm's Law 
Another means of finding resistance is to employ the circuit 

shown in Figure 3 and employ Ohm's law for finding resist- 

ance: R = -. However, to secure great accuracy the meter 
I 

and milliameter used should be extremely delicate, and it is 
not likely such delicate meters will be found in the average 
home laboratory. The process here is quite simple: Put the 
unknown at R, using a known voltage for the battery. Then 
read the current shown on the milliameter and merely divide 
the voltage by the current (in amperes). The result will be 
the resistance in ohms. 

Resistance Box 
A simple resistance box can be made with the ten standards 

mentioned above and a No. 90 Yaxley 9 point inductance 
switch connected in the manner shown in Figure 4. This 
variable standard may be left permanently connected to the 
R arm of the bridge if desired. 

Home Built Set Analyzer May Be Made From 
Schematic Given Here 

( Continued from. page 43) 

ohms. R2 1.5 ohms when a Weston Model 301 milliameter is 
used. R and R3 will depend on what make and type meters 
are used for this purpose. When screen grid tubes are tested 
place the tube in the socket in the analyzer, place the plug in 
the empty socket in the receiver and extend the cap connection 
to the cap of the tube in the analyzer. In Fig. 2 is illustrated a 
Fleming type output meter which may be used as a resonance 
indicator in the balancing or tuning of a receiver. It consists 
of a 199 tube with the plate and grid tied together and a 0 to 
L5 d. c. milliameter in the plate circuit. R;, is a 25 -ohm 
rheostat. R4 is a 5,000 -ohm rheostat. A is a 41A-volt C 
battery which is used to light the filament of the tube. Binding 
posts 13 and 14 are to be connected to the loudspeaker ter - 
minals or the voice coil of the speaker or to the detector output. 
Jack J may be used to connect a pair of headphones while 
testing. The rheostat 114 is to vary the amount of voltage 
delivered to the tube and meter. When this instrument is con- 
nected to the output of a receiver and a station is tuned in the 
meter will read and give a maximum reading when absolute 
resonance is reached. This output indicating device may be 
built directly into the set analyzer and may be found to be 
eery valuable. 

The schematic of the analyzer is shown in Fig. 1. 

Good Fidelity is Found in Electrad Loftin - 
White Combination 

Continued from page 44) 

Fig. 2. This photograph shows the rear of the combined tuner 
and amplifier described in this article 
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l Cable plug 
1 Antenna binding post "short" 
1 Antenna binding post "long" 
1 Single resistor mounting 
1 Drum dial 
1 Drilled bakelite panel 
1 Cable clamp 
2 Variable condenser mounting spacers 

.Amplifier Parts 
For the amplifier and power silpklll' tht' following parts 

are needed: 
1 Electrad chassis 
1 Power transformer 
1 Choke and condenser hank in ran 
1 Potentiometer. 200 ohms 
1 Electrad tapped resistor V- 586-D.20 
1 Metallic leak. 25.000 ohms 
1 Metallic leak. 50,000 ohms 
1 Metallic leak. 100.000 ohms 
1 Metallic leak. 500.000 ohms 
1 Ground binding post 
2 Llput binding posts 
2 Output binding posts 
1 224 socket 
1 245 socket 
1 280 socket 
2 Single resistor mountings 
1 Double resistor mounting 
1 Clip for 224 
18 o 32 screws 
23 Lock washers 
14 Metal washers 
4 Fibre washers 
2 Feet black Celatsite wire 

Breaking, in on Auto Radio 
I Conlirwed from page (.2 

During the last few months there has appeared a new radio 
development that promises to be an equalizer which will enable 
many service men to earn as much or more in the unlnlrr 
months as they do during the busiest part of the winter sea,,oi. 
We are referring to automobile radio. of course. The service 
man's problem then is. how to make the most money out of 

tais opportunity. 
Many Customers 

Prospective customers for automobile receivers are mit,-h 
more extensive than would appear at first glance. One is in 
clined to view only the novelty feature of auto receiver' and 
imagine that the sales would be confined to the limited weI!- 

to-do who insist on haying the latest thing siniply because it 

is the latest thing. A careful analvsi: discloses that there i- 

an enormous field for automobile receiver sales to people for 
whom the auto radio will be more of a necessity than a luxury. 

There are at least five large fields of sales: 
a. Traveling salesmen 
b. Tourists 
c. Taxi cabs 
d. Busses 
e. Motor boats and small yachts. 

Many traveling salesmen are compelled to be in their car' 
practically all day long, day after day. Of course it is ex- 
tremely monotonous and a good auto radio would certainly 
furnish relief. 

The field of sales to the taxi cab company is vast. While 
it is true that the radio -equipped cab will have a certain value 
from a sales standpoint and that people are apt to hesitate 
before a cab in which a radio is softly crooning, the big appeal 
will undoubtedly be to the driver, who must remain parked 

1:1'Án1) 1"01'11 
IIEPUTATiO\ 

Mrtallined rr.l.tora woo turd 
by she boobs or.lor ntrn. 
-consort-mi.-4.1y nd moron 
atolyr.trd._will not mooed 
original tolrrmner,_noi sIlr 
tioiet._romarkably rugged. 
-_all trpr.,_ralnr. Irmo 50 
ohm. to 100 *nog ohm..- 
prompt arlirrir.. 

M ETALLIZ ED 
RESISTORS 

ilurhanl Mcttllliletl Kt-- 
sistors are used I,c the 
largest manufacturers. 

With the purchase of 111 

Durham lelltllir.rd Ile- 
sisttprs (until October 
15t11). ou rrcei. e mire - 

1Irte llelilttor Neplace- 
ment Guide free; or uu ,na. hu. it 
for 50e. 
'ohi tp.n,klot .Itna.i (1) Ilnw .n I..rwtr 
rau.r trf tramble I. rat in.rt. (21 l'r.,prr 
typo. wrt.l.alur.n(rrLtnratn tsar Its Iowa.- 
ins rwdlo nuN1r1. fur Iat S rar 

Send vur artier tnrltty. 

INTH:111 1N/ Ii 10311'1 
2006 / ttewlnnt treet PIIlatlelphlu. 1a. 

tt.r.1110...1 . 1.1, .,,,r.,k . 

This NEW 
Attractive 

ANTENNA 
Brings Results 

T i11 \RRn\\ . 
T \,\ th c,rn:.te Aryl 

rtfectivc. it ilr 
rli,itant qtati,n: with lnl.t7r.it¿ 
cIrarne.c due t.-, the 1,.-.trnt.- 4 

C,nrlrrl-er which ar't. .l-, hr 
trJti7er f,,r the rntire ;'.'Ortll 

FULLY GUARANTEED 
"1-he rev,Ivinc( REiD .\R!'t 

,!,rÌ a h ;nrizr,mc 1-cathrr . ,.,,. 

Red Arrow 
With Condenser 

der 
COMPLETE KIT lr1d 

for INSTALLATION 

$3.50 

$3.25 

Get your R1..1) \Ri ;t1 \V \`: i ENN:\ t.,,!, 
radio dealer. Write direct for further detailed description to 

YAN IZ LANGE 
14Cr)4ru4w.r!, 

203 East Water Street Milwaukee, Wits. 
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THIS big catalog-rich from cover to cover with astounding 
radio bargains -is yours for the asking. It contains all the 

newest and latest in radio receivers, accessories, parts and kits. 
Screen Grid, A. C., Humless, all- electric sets -also battery- 
operated sets and direct- current sets. No radio need is over- 
looked. Everything in this big book is available at wholesale 
prices. and many items are spotlighted as specials at truly 
astounding prices. 

To be without this book is to miss your greatest buying 
opportunity in radio. Every page points the way to money 
-axing. Never before have such startling values been offered - 
made possible by our tremendous buying power and low cost 
of operation. Quick deliveries and expert co- operation are 
assured on all orders. Send for your copy of this catalog today. 
See for yourself the many unusual values we are offering. 

Cet This Free Bargain Book Today! 

LK__ Salvage Stork Store 
509 S. State St. Dept. 550 Chicago 

il' 

. 
rf 1t Ç9: 

in 
; 1i'' t « tccCaty 

,400-jite NEW JERSEY 

STERLING HOTEL 
Comfort Without 

Extravagance 
Beach Front Service at Moderate Prices. 
Service, cuisine and appointments equal to 
that offered at the best beach -front hotels. 

FIREPROOF -ALL OUTSIDE ROOMS 

With or Without Private Baths 
Phones in All Rooms- Garage 

THE NORRIS COMPANY 

FRED M. ALLGAIER, Mgr. 

KENTUCKYAVE.near BEACH 
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sometimes hour after hour monotonously waiting for cus- 
tomers. 

The competition in bus transportation is immense, and bus 
companies are quick to sieze upon any device which will give 
them an advantage over a rival company. The slogan "Radio 
Equipped Busses" is sure to be heard loudly and insistently 
before long. 

While designed primarily for automobile use, the splendid 
features of a high grade automobile receiver -sensitivity, 
ruggedness, and the ability to perform satisfactorily on a 
small antenna, render the set ideal for use on motorboats, air- 
planes and yachts where an aerial of insignificant length must 
be employed. 

How to Make Money 
There are several ways to make money from automobile 

receivers. If you have a shop or store, you can obtain a 
service station franchise or agency for a high grade automobile 
receiver and install the receivers at your shop. 

If you do not have the advantage of a fairly pretentious 
looking store or laboratory it would perhaps be better to make 
an arrangement with a large garage in your neighborhood to 
rent a portion of their display space with the privilege of 
working on the garage floor. 

Or you can arrange with an up -to -date garage to stock auto- 
mobile receivers and to turn the installation work over to you. 

Working in conjunction with a garage will have the advan- 
tage that you will have access to heavy tools which the average 
radio man does not possess. 

Another way -you can always make arrangements to sell 
and install receivers for a dealer on a commission basis. In 
.addition to the profits to be made from sales, the returns from 
automobile installation work are considerably greater than 
corresponding work with console a.c. receivers used in the 
home. The installation of an auto set involves either the 
mounting of an antenna in the top of the car or the fastening 
of a metal plate beneath the car, the former method being 
preferred because of the greater signal strength available. A 
battery box must be bolted to the chassis of the car and the set 
mounted to suit the owner's convenience. Ignition noises 
must be suppressed by installing suitable resistors and con- 
densers which are available and which will reduce such inter- 
ference to zero. Because of the greater labor involved, your 
returns will be quite substantial -from ten to twenty dollars 
per installation. 

Of the various automobile receivers available on the markét, 
the types employing '24 tubes in series across the car battery 
are to be preferred, as such tubes are more rugged than the 
corresponding d.c. types, and are more sensitive. The element 
of high sensitivity must not be overlooked since the minute 
pick -up obtainable from the miniature aerial and ground sys- 
tem requires a sensitivity of the highest order for satisfactory 
results. OM d.c. battery sets, when installed -in an automobile 
are usually a complete "flop." 

When summer comes, don't look for a job selling vacuum 
cleaners -climb on the auto -set band wagon! 

Pilot Auto Radio Set Permits Mounting on 
Running Board of Car 

(Continued from page 41) 

be supplied by three 45 -volt "B" batteries. The 245, used as 
an output tube, works quite satisfactorily with only 135 volts 
on the plate and 221/2 on the grid, being more convenient than 
a 171A in this position because its 21/2 -volt filament can be 
ganged nicely with that of the preceding 227. 

The radio -frequency gain in this receiver is pushed quite 
high and little attention is given to selectivity, as this matter is 

(Continued on page 105) 
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New Hickok SG -4600 Set Tester 
THE new Hickok SG -4600 radio set tester embodies all the 

special features of construction employed in the previous 
models, and in addition, reads directly both ohms and 
microfarads. 

F The a.c. voltmeter 
is employed when 
the apparatus is 
used to measure ca- 
pacity, and operates 
directly from 110 
volt a.c. supply line. 
It measures values 
accurately from 1/2 
to 25 microfarads, 
and its indications 
are independent of 
line voltage fluctua- 
tions. 

When used to 
measure resistance, 
the d.c. milliam- 
meter is used in con - 
junction with 9 -volt "C" battery. It indicates directly on the 
scale of the milliammeter, resistance values from 5 ohms to 
20,000 ohms. Provision is also made to make adjustment for 
variation in the "C" battery voltage. 

The above features combined with the use of five meters in 
the tester enables the user to get simultaneous readings of all 
voltages entering a tube from the receiver under test. When 
testing screen grid tubes such as the 224 tube, all the voltages 
including the screen grid and control grid volts are indicated 
simultaneously without the use of switches or push buttons. 

There has been no increase in the price of this apparatus 
on account of the added features of the ohmmeter and capacity 
meter. 

r. 

ir 

Ir 

Resistor Replacement Guide 

WDER 
the title of "Resistor Replacement Guide," the 

Service Department of International Resistance Com- 
pany, 2006 Chestnut Street, Philadelphia, Pa., has prepared a 
most important piece of practical radio literature for the radio 
service man. In loose -leaf form so as to be .kept constantly 
up to date by inserting new sheets issued by the organization 
from time to time, there is now available a vast fund of data 
dealing with resistance fundamentals, formulas, and require- 
ments of standard radio sets for several years past. Standard 
radio sets are covered in handy tables which include indica- 
tions of faulty resistors, the purpose of each resistor, resistor 
connections, color code of original, resistance value, and 
recommended resistor for replacement. A copy may be ob- 

tained by radio workers who send in 50 cents in stamps or 
coin, to defray actual cost of initial sheets, binder and sub- 
sequent sheets, to the company direct. 

Rauland Announces Amplifiers 
ACOMPLETE Iine of power amplifiers for public. address 

and centralized radio systems is announced by the 
Rauland Corporation, 3341 Belmont Avenue, Chicago. In 
addition to amplifiers in portable form and also panel type= 
for mounting on channel racks, 
the line includes portable and 
panel mixers, pre -amplifiers, and 
microphone current supply units 
and other equipment for complete 
sound system installation. 

It is stated by the manufacturer 
that in the design and building of 
Rauland amplifiers special em- 
phasis has been placed on pro- 
ducing scientific sound equipment 
which combines quality and de- 
pendable operation with unusually 
moderate prices. The wide variety 
of units comprising the new 
Rauland line enables sound engineers to select exactly the 
apparatus needed for the particular requirements of any in- 
stallation. 

The panel amplifier, Type 55F (illustrated), uses seven 
tubes: One No. 227, two 112A, two No. 250, and two No. 281. 
Its maximum undistorted output in low impedance circuit is 
rated at 17 watts. It is said that this model will operate from 
4 to 10 auditorium type dynamic speakers, or as many as 300 
magnetic speakers, at their full -rated capacity. The output is 
designed for high or low impedance and the latter may be 
had in either "fixed" or "variable" type. 

Corwico Super Braidite 
THE Cornish Wire Company, 30 Church Street, New York 

City, announce a new hook -up wire known as Corwico 
Super Braidite. 

In tests, Super Braidite was shown to have an average volt- 
age breakdown of 1340 volts against 1000 volts for the ordi- 
nary hook -up wire. 

Super Braidite can be readily stripped back with any auto- 
matic stripper, and the neat appearing, glossy, flame -proof 
insulation does not bunch up nor fray when pushed back. 
Corwico Super Braidite is made with a solid or stranded core 
in 15 different color combinations. 

To manufacturers using Super Braidite, the Cornish Wire 
Company supplies one of their Model A stripping machines. 

(Continued on page 111) 
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Now, At Last 

RH,T 
The superheterodyne has always been 
called the Rolls Royce of radio receivers, 
but after you see, hear and tune one of 
these new S -M custom -built and RCA 
licensed supers, you'll say that S -M has 
out -Rolls'ed Mr. Royce when it comes to 
absolutely perfect radio reception. Take 
everything that the famous Sargent Ray - 
ment 710, and last year's 712 (both extra - 
hot and selective receivers) had, then boost 
their epoch - making performance up to 
the sky, and you'll have some idea of 
what these new S -M supers will do - 
absolute 10 kc. selectivity, sensitivity that 

will get any signal that can be detected 
thru the lowest noise level, and not a trace 
of harmonics, "repeat spots ", cross mod- 

ulation or a.c. hum! In other words, 
you've got radio sets that will do every- 

thing but sit up and beg. 

But you might have expected it from 
S -M, for McMurdo Silver was designing 
knock -out supers long before there was 

a commercial superheterodyne on the 
market, and in these new S -M supers 
you're getting all the experience of the 
oldest and Most versatile commercial super 
designer in America. 

And a Whale of a t. r. f. Auto -Set -the S -M 770 
It has everything an automobile 
receiver needs -plus! Get this: 
Three screen -grid tubes (with 
s.g. power detection) -a sensi- 
tivity of eight microvolts per 
meter -selectivity that slices 
'em right off -real console tone 
-"vest- pocket" sire (12 "x71/ 2" 
x 61/4 ") -and direct tuning. 

And you don't need a jig -saw 
to get it in the car either -it 
doesn't even touch the instru- 
ment panel. It mounts under 
the cowl to the right of the 
driver's seat, with the dial clearly in view. And if 
you want to take it out to trade in the car, there's not 
a mark or scar to cut the trade -in value. 

The new line of S -M superheterodynes de- 
scribed on these pages will almost double 
the value of a Silver -Marshall Authorized 
Service Station franchise. 4000 stations 
are now in operation all over the world. 
Write for complete information. 

The cost of the Auto -Set is 
way down. The list price is 
only $112 wired, less tubes - 
and that includes the receiver, 
a hot little S -M 870 magnetic 
speaker, battery box, brackets, 
spark suppressors, and every- 
thing you need to install it, 
except tubes and batteries. 

Tubes required: 3 -'24, 
1 -'12A, 1 -'71A. 

The Receiver -S -M 770 
Auto -Set (only), factory wired 
and tested, $79.50 List. 

The list price for component parts totals only $61.40. 
The Speaker -S -M 870 Automotive Magnetic, $15.00 List. 
Accessories -S-M 771 complete assortment, $17.50 List. 

SILVER -MARSHALL, Inc. 
6413 West 65th Street Chicago, U. S. A. 

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

www.americanradiohistory.com

www.americanradiohistory.com


Citizens Radio Call Book Magazine and Technical Review 10 
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Silver -Marshall (Licensed) 
Custom - Built 

DYN S 
S -M 724AC and 724DC Screen -Grid Superhets 

There's no doubt about it -the 724 is a super- 
heterodyne custom -built receiver that will 
make a DX bug of you again. It has six tuned 
circuits (three dual selector circuits) in the 
i.f. amplifier, preceded by two tuned r.f. cir- 
cuits, plus the oscillator circuit -making a 
total of nine tuned circuits in an unusually 
moderate priced receiver. 

Uniform selectivity and sensitivity over 
the entire broadcast band are to be expected, 
of course, and you get them. And there is 

absolutely no trace of second "spot" or repeat 
points -decidedly a super innovation. 

Tubes required (in the 724 AC model): 
5 -'24, 1 -'27, 2 -'45, 1 -'80. 

Tubes required (in the 724 DC model): 
5 -'32, 1 -'30, 2 -'31. 

S -M 724AC Superhet, completely factory - 
wired and RCA licensed, $99.50 List. Parts 
total $87.50 List. 

S -M 724DC factory -wired, tested, and 
licensed, $82.50 List. Parts total $68.50 List. 

S -M 714 Dual Pre -Selector Screen -Grid 
Superhet Tuner 

The 714 Tuner -successor to the famous 
Sargent -Rayment 710 and the 712- accom- 
plishes a perfection of design never before 
attempted: the building of a double pre- selec- 
tor tuned -radio -frequency circuitintoa single - 
control screen -grid superheterodyne for all 
a.c. operation. Amazing sharpness of tuning 
is achieved through the use of eleven tuned 
circuits. The two dual -selector r.f. circuits 
absolutely prevent the cross -modulation 

S -M 738 -Short -Way 
Here is the newest and most interesting of all 
sensations -a self- contained all -a.c.- operated 
converter which makes a powerful short- 
wave superheterodyne out of any broadcast 
receiver. The antenna lead is merely removed 
from the broadcast receiver and connected 
to the antenna post of the 738; two leads are 
then run from the converter to the antenna 
and ground posts of the broadcast set. Tuning 
control is by a single dial which tunes the 
oscillator circuit, and an auxiliary midget 

usually encountered in ultra- sensitive supers, 
and insure complete suppression of the second 
resonance "spot ". The 714 Tuner is ideal for 
use with the best amplifiers in any installa- 
tion, or where interference is at its worst. 

Tubes required: 4-'24, 2 -'27. 
S-M 714 Superhet Tuner (only), completely 

factory wired, tested and RCA licensed, 
$87.50 List. Component parts total $76.50 List. 

e Superhet Converter 
condenser. All the sensitivity and selectivity 
possessed by the broadcast receiver con- 
tribute to the short -wave performance, giving 
results never before achieved. Operation is 
much simplified by the absence of any critical 
regenerative control. Included in the list 
price are eight coils (four pairs) covering the 
wave length range of from 18 to 206 meters. 

S-M 738 Superhet Converter, completely 
factory -wired and RCA licensed, $69.50 List. 
Component parts total $59.50 List. 

The new S-M 1931 Catalog is off the presses. Write for your copy. 
The Radiobuilder, Silver- Marshall's official publication, telling the 
latest developments of the laboratories, gives full inside information 
of great value to the radio world. See the coupon. 

SILVER -MARSHALL, Inc. 
6413 West 65th Street - Chicago, U. S. A. 

P 

t 

S -M 724 Superhet 
Receiver 

S -M 714 Superhet 
Tuner 

S -M 738 Superhet 
Converter 

Silver -Marshall, Inc. 
6413 West 65th Street, Chicago, U. S. A. 

Please send me, free, the new 1931 S -M 
Catalog; also sample copy of The Radiobuilder. 

For enclosed in stamps. send me the 
f ollowing: 

_ _ _ _50c Next 12 issues of The Radiobuilder 
$1.00 Next 25 issues of The Radiobuilder 

S-M DATA SHEETS as follows, at 2c each: 
No.19.692 Power Amplifier ('50 Push -Pull) 
No . 20.677 B Power Amplifier ('45 Push -Pull) 
No. 21. Short Wave Bearcat 
No.22.770 Auto -Set 
No. 23. 738 Short -Wave Superhet Converter 
No. 24. 724 Screen -Grid Superhet Receiver 
No. 25. 714 Superhet Tuner 

Name 

Address 

w 
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SM SIJPII-HEIEIOrnYNE 
Ú2iu/úï' NEWEST SENSATION 

IS here at Wholesale! The new Silver -Marshall Super -Heterodyne, designed by the internationally 
famous McMurdo Silver. Super-selectivity----and then some. Intermediate -frequency amplification 

that puts a new thrill in radio reception. 7'he sharpest radio frequency circuits every produced. A 
custom built "Super" that is breadth- taking in its newness -in its inclusion of every modern, advanced 
engineering refinement. Worthy of the name SILVER - MARSHALL -a fitting descendant of the long 
line of receivers that have made radio history. 

The new S -M Super (R. C. A. licensed) is a nine -circuit, screen -grid Super -Heterodyne, assuring 
uniform sensitivity and selectivity over the entire broadcast band. Available either for A. C. or battery 
operation. Priced amazingly low for the inherent quality and fine engineering built into these new 
receivers. 

Your DOUBLE Assurance of 
Buy the new S -AI -uper- Het erodyne from 

Wholesale Radio Service Company, authorized 
S -M distributors. Buy from a concern known 
from coast to coast as the "reliability house of 
radio." Buy with a complete assurance of guar- 
anteed quality and perfect service. Buy at lowest 
prices -at "Wholesale" discounts, from a concern 
that guarantees satisfaction with every purchase. 
or your money gladly refunded. Buy the safe 
and sane way -deal with "Wholesale, 

Quality! 
Twu great names in radio- Silver -Marshall- 

Wholesale Radio Service Company -your double 
assurance of quality. 

Full information about the new S -1\1 Super- 
heterodyne sent FREE on request, togethe- 
with a copy of our great new 1931 catalog 
Simply mail the coupon below -do it now -an6 
slake sure that you get "Wholesale" prices and 
the " \Vholesale" guarantee of satisfaction on the 
new S -M Receivers. 

A GuídeBoolk of Fine Radio Quality 
l'he :\1, ,t "Wholesale"' Radio Catalog' 

Get our new 1931 Catalog TODAY ! It's abs,autely free. A guide -hook of radio 
duality, listing nationally- advertised merchandise at "Wholesale" discounts. Every- 
thing new in radio can he found between the covers of this big new catalog. 
Full description, prices, etc., of the new Lafayette 1931 Receivers -the bonded 
radio. Complete line of tubes at slashing discounts. Speakers, public address 
systems. amplifiers, kits, parts, etc. ANYTHING AND EVERYTHING 
IN RADIO! 
Quality merchandise, of course ! The newest on the market. See for your- 
self. Get a copy of the 1931 catalog TODAY! 
Write for it -get it -read it! Learn about the tremendous "Wholesale" 
organization. Get acquainted wits this big, nationally -known company, 
one of the largest institutions of its kind in the country. Discover the advantages of buying from "wholesale " -advantages that have secured thousands of customers for us from coast to coast. Know what it really means to buy at "Wholesale" and SAVE MON l : V ! 

USE THIS HANDY COUPON! 

r 
WHOLESALE iRAD)IO SERVICE CO., 
36 Vesey Street, Dept. K -15, 
New York City. 

Send me your new 1931 Radio Catalog -"the guide -hook of radio quali. ty"-without any cost whatsoever. Also include full information about the 
new S -M Super- Heterodynes. 

NAME 

ADDRESS 
I I 

L TOWN STATE J 

WHOLESALE RADIO SERVICE CG INC. 

36 VESEY ST. Dept. K-15 NEW YORK 
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(Continued from page 100) 
taken care of automatically by the necessarily small antenna 
that is used. For an aerial, a pair of wires strung between the 
front and rear axles, under the car, has been found to be very 
effective. Where the shielding effect of the chassis is too 
great, a piece of copper screening may be tacked to the inside 
top of the car, or a wire run around the edges of the running 
board. 

The "Auto Pilot" kit does not include a loud speaker, a `B" 
battery container or spark -plug interference eliminators. A 
special flat loud speaker of the cone type is supplied as a 
separate accessory, however. The Pilot people feel that every 
car presents an individual problem as far as the placement of 
the "B" batteries is concerned, and they leave its solution to 
the owner of the vehicle. The batteries may be placed under 
the rear seat, in the rumble seat or luggage carrier, or in a box 
suspended from the rear floorboard. The size and construc- 
tion of this box will depend on the particular batteries on 
hand and the number of obstructions under the board. 

The choice of the ignition attachments is also left to the 
purchaser of the kit. 

The left running board has been found to be the best place 
for the "Auto Pilot," as the left doors are used very much less 
frequently than the right ones. Holes are merely cut in the 
step -plate and the floorboard to pass the control cable, and 
the case is bolted down. When the cover is closed the case 
looks like a perfectly innocent tool box, and will not invite 
tampering by the inevitable small boys. 

The right running board may be used just as well as the 
left, as the accompanying illustrations show. 

The control box may be placed in any convenient position, 
the instrument board being the preferred place. The box 
should be mounted as close to the sides of the car as possible, 
to prevent the cable from interfering with the movement of 
the driver's or passengers' legs. 

The "Auto Pilot" has been tested thoroughly and has proved 
to be sensitive, selective and sturdy. Sample sets have been 
driven many thousands of miles without breakdown in four 
representative cars: a Ford sedan, an Oakland coupé, a Hudson 
roadster, and a LaSalle coach. 

Direct Current Power Transmission Is Seen 
with New Thyratrons 

(Continued from page -12) 

was at the low pressure of 110 or 220 volts. These represent 
two methods of transmitting economically by direct current. 
but their disadvantages would be so pronounced if employed 
under present -day conditions that the development of the trans- 
former and the alternating- current systems that came in shortly 
before 1890 was little less than the salvation of electrical prac- 
tice at that period. If transmission by direct current at high 
voltages can be accomplished, with the aid of the thyratron 
tube, the benefits, both electrically and economically, will be 
decidedly noteworthy. 

The thyratron tube has been 15 years in reaching its present 
state of development as a perfected and effective control device, 
with latent possibilities in transmission mentioned above. After 
Dr. Langmuir had conceived the idea of making use of the 
characteristics displayed by electron discharges in gases for 
controlling an electric arc by means of a grid, Toulon, in 
France, experimented in 1922 with Langmuir's process and 
devised an improvement on his method. Later Langmuir and 
his assistants made other improvements. About 1926 
Langmuir envisioned the broad practical possibilities of the 
principle, and thereafter Dr. A. W. Hull, in the same labora- 
tory, developed the tube in its present status, making its com- 
mercial use in controlling power supply a reality. The tube, 

4stonìshinq , 
&DIQ VALVES 

Up -to- the -minute offerings at 
lowest wholesale prices. In- 
cludes newest Tone Control, 
Screen Grid Superheterodyne, 
Radio- Phonograph combina- 
tions, short wave receivers, 
automobile radios, Public ad- 
dress. Attractive walnut con- 
soles and latest accessories, parts and 
kits. Don't buy until you see our big 
catalog. 

Headquarters 
for 

S-M Products 
We carry a complete 
line of S -M Products 
and can make prompt 
deliveries, also head- 
quarters for nationally 
known Thordarson, 
Yaxley, Utah, Jewell. 
Supreme, I.C.A., Read - 
rite, and many others. 
Lowest wholesale prices. 

WesternRddio MHO. Co. 
The Bits Friendly Radio House 

128 W. Lake St. CHICAGO ILL. 

SM Write Us About 
Silver - Marshall's 

New 

SUPERHETS 
AR'3D1O 
43o wooD ST. at Diamond StH . 

PITTSSL7RG PA. 

Setbuilders Attention! 
RADIO PARTS -KITS -TUBES 

Largest 
Assortment 

in the 
U. S. A. 

Everything for 
Receiving and 
Transmitting 

Big Discounts 
to Setbuilders 
on Parts, 
Kits, Tubes, 

etc. 

Northwest Wholesale Distributors of Apex Radios 
and U. S. Automobile Radios to Dealers Only 

WEDEL COMPANY, Inc. UST 
H 

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

www.americanradiohistory.com

www.americanradiohistory.com


1O6 Citizens Radio Call Book Magazine and Technical Review 

FREE:: 
with a year's subscrip 

Hon to the 
Citizens Radio Call 

Book Magazine 

The Famous WARD needs no introduction. 
Heating Elements will not burn out; either 
A. C. or D. C., 1 10 -1 15 volts draws 100 
watts. Six feet of heater cord, standard 2- 
piece separable plug, ebony finish handle, 
brass plated barrel, 3 / -in. diamond -shaped 
tip, temperature 500 degrees maintained, 
handle remains cool. Handle insulated 
against possible short. A genuine high -grade 
electric iron. Lava rock core approved and 
listed as standard by Underwriters' Labora- 
tories. 

A most useful household article. 
Can be used to solder anything 

that requires soldering 
Send in the coupon below and receive the iron 
absolutely free with a year's subscription to the 
Citizens Radio Call Book Magazine. Hurry -this 
offer is limited -mail coupon today. 

Iron Is Guaranteed by Manufacturer for 
One Year -Hurry -This Offer 

Is Limited 

Citizens Radio Service Bureau 
508 So. Dearborn Street, Chicago, Ill. 

Here's my $2.00, for which please send me a Ward 
Electric Soldering Iron free and enter my subscription 
for the Citizens Radio Call Book Magazine for one year 
starting with 

Nov. 1930 Jan. 1931 March 1931 Sept. 1931 

Name 

Street and Number 

City State 
Back Numbers Available 50c 
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of the three -electrode type, differs from the familiar pliotron 
tube in being an arc rectifier in which a power arc is controlled 
electrostatically by the grid. In its control function it will eco- 
nomically handle relatively large amounts of electric power. 

Super Stages a Comeback in Battle for 
Popularity of Public 
(Continued from page 50) 

mercially taken advantage of and made public. 
Super vs. T. R. F. 

There are two advantages to the superheterodyne system of 
reception which can never be attained in any t.r.f. receiver. 
These are the so- called "arithmetical" selectivity and the ex- 
treme ease of obtaining high amplification at relatively low 
radio frequencies ( usually called intermediate frequencies), 
which may be utilized in the superheterodyne amplifier. The 
matter of so- called "arithmetical" selectivity can best be illus- 
trated by considering the problem of selecting a wanted sta- 
tion at, say, 1000 kc. and yet completely eliminating an un- 
wanted station at 1010 kc. The frequency separation is seen 
to be 10 kc. or 1 per cent, and such separation presents prob- 
lems which no t.r.f. receiver, even one employing five or six 
tuned circuits, can completely satisfactorily meet. In the case 
of the superheterodyne, however, where the intermediate am- 
plification frequency may, for this purpose, be considered as 
the disadvantageously high frequency of 175 kc., it is apparent 
that when the wanted and unwanted signals are both hetero- 
dyned, they will still .appear 10 kc. apart to the intermediate 
frequency amplifier. That is, the wanted station will appear 
at 175 kc. and the unwanted station still will be 10 kc. away. 
The percentage difference in this case is seen to be about 5.7 
per cent and it is apparent, therefore, that the relative selec- 
ti ity problem is approximately six times simpler for the 
super with 175 kc. i.f. amplifier than for the t.r.f. set which 
must perforce discrimination between original signals of 1000 
and 1010 kc. 

The relative simplicity of obtaining high amplifications at 
low radio frequencies is so generally well -known as to require 
little detailed explanation. Suffice it to say, however, that com- 
mercially satisfactory and stable amplifications of an order 
of sixty to eighty times may be obtained from a single i.f. 
stage operating at 175 kc., whereas, about the highest prac- 
tical commercial gain which may be obtained in the broadcast 
band will be on the order of forty to fifty per stage. This is 
because of the less serious effects of stray, and even tube, ca- 
pacities at the lower frequencies. 

Image Frequency 
The matter of image frequency interference is probably the 

most serious drawback of the superheterodyne system. By this 
is meant the condition where to receive a 1000 kc. signal, the 
oscillator must be set at, say, 1175 kc., at which setting it will. 
of course, heterodyne not only the wanted signal at 1000 kc. 
but possibly an unwanted signal 175 kc. further away from 
the oscillator, or at 1350 kc. Under such a condition if the 
1350 kc. signal is allowed to reach the first detector along 
with the 1000 kc. signal, interference will result. A corollary 
of this type of interference is that wherein two broadcast sig- 
nals separated by the frequency of the intermediate amplifier 
reach the first detector, one serving to heterodyne the other, 
and the modulation of one or both stations appearing at the 
loud speaker. Both of these conditions can be obviated by a 
high order of selectivity before the first detector -sufficient to 
result in the interfering signal appearing at the first detector 
with a relative intensity of only one -five -thousandth or less of 
the wanted signal. Thus, the requirement for selectivity to 
precede the first detector will be seen to be what might be 
termed a high order of off -channel selectivity rather than a 
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high order of adjacent -channel selectivity; for this latter can 
be much more easily obtained in the i.f. amplifier than in the 
preceding r.f. circuits, plus the further benefits of the "arith- 
metical" selectivity above referred to. 

The selection of the intermediate frequency in the past has 
seemed to be a matter largely of personal preference with 
superheterodyne designers, though a consideration of the 
problems involved indicates that today there is really but one 
practical choice of the intermediate frequency. The lower the 
intermediate frequency, the higher the stable amplification 
per stage it is possible to obtain; whereas, on the other hand. 
the higher the intermediate frequency, the further apart will 
be two stations which may be heterodyned by one setting of 
the oscillator and, in consequence, the smaller will be the 
problem of image frequency interference. On the other hand, 
as the intermediate frequency is increased, the problem of' 
harmonics of it leaking back from the second detector plate 
circuit to the first detector or oscillator becomes serious. As 
with screen -grid tubes it is relatively simple to obtain satis- 
factorily high amplifications at any frequency up to 200 kc., it 
is obvious that selection of the intermediate frequency must 
be determined almost entirely by the desire to keep image 
frequency interference down. In practice, 175 kc. has been 
found to be the most satisfactory intermediate frequency; first, 
because it is high enough to simplify the problem of image 
frequency selectivity, secondly, because it is just low enough 
so that the third harmonic, which is the highest harmonic 
which need be considered as causing any leakage trouble, is 
just below the broadcast band and, consequently, will not cause 
trouble if there should be a slight leak from second detector 
plate to first detector or oscillator and, thirdly, because it is 
perfectly possible to obtain extremely high amplifications at 
this frequency. 

Requirements of Super 
Translated into practical terms, the requirements of a thor- 

oughly satisfactory modern superheterodyne would involve a 
relatively high order of oif- channel selectivity preceding the 
first detector, which can best be obtained through the use of 
a single r.f. stage preceding the first detector, an oscillator 
which may be ganged with the first detector and r.f. circuits, 
followed by an extremely sharp intermediate frequency ampli- 
fier and, of course, a satisfactory second detector and audio 
channel. By the term "satisfactory intermediate amplifier" is 
meant an amplifier combining all the best points of modern 
t.r.f. design which, briefly, would involve dual tuned trans- 
formers, or selector circuits, between each i.f. tube, in order to 
provide a relatively flat -topped resonance curve coupled with 
extremely steep sides to this resonance curve. This condition 
can be obtained with relative ease in the i.f. amplifier -as a 
matter of fact, far more simply than in the attempt to provide 
dual selector or so- called "siamese" circuits for operation in 
the broadcast frequency hand, where the commercial toler- 
ances of both coils and condensers must be such as to, in a 
large measure, mitigate against the complete effectiveness of 
the so- called "siamese" circuit. This is not the case with the 
intermediate frequency amplifier, where the "siamese" circuit 
may be aligned once for a definite frequency and never dis- 
turbed after that, not being required, as in a broadcast re- 
ceiver, to be tunable over an extremely wide broadcast fre- 
quency range. 

Illustrated and diagrammed herewith is a superheterodyne 
receiver announced by Silver -Marshall, the design of which 
has just been completed and which incorporates all the fea- 
tures necessary to definitely and positively make the super- 
heterodyne today, as in the past, the Rolls -Royce of radio. 
While performance curves of this receiver are not presented 
herewith, it may be stated that the overall selectivity cf the 
entire receiver is such that, taking the average for the entire 
broadcast band (the selectivity being practically constant over 
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Replacement 
Power Transformers 

T-3381 

T- 
2971 -E 

T -3381 fo r single "171" tube in output stage. 
T- 2971 -E for "171" push - 
pull tubes in output stage 

for "245" push -pull 
tubes in output stage 

Replacement 
Input Transformer 

R-101 

for push -pull tubes in 
output stage 

Replacement 
Audio Transformer 

THORDARSON 
Install tone quality in un- 
satisfactory sets by replacing 
inferior, obsolete, or worn 
out units with THORDAR- 
SON REPLACEMENT 
TRANSFORMERS ... it is 
what the set owner hears ... 
the improvements in audio 
amplification ... that 
makes pleased customers. 

THORDARSON Replace - 
ment Transformers are con- 
structed according to the 
true high standards set by 
all THORDARSON appara- 
tus ... and they are almost 
universal in application. 

A small stock of THORDAR- 

SON Replacement Trans- 
formers enables you to re- 
condition a wide variety of 
sets, with minimum invest- 
ment in stock. For sale at all 
good Parts Dealers every- 
where. 

SEND TODAY for the new 
catalog of Replacement 
Power and Audio Trans - 

R -100 formers. 

TRANSFORMER 
SPECIALISTS 
SINCE 1895... 

Thordarson Electric Mfg. Co. 
Huron, Kingsbury and Larrabee Streets, Chicago, Ill. 

Tell 'Em You Saw It in the Citizens Radia Call Book Magazine and Technical Review 

www.americanradiohistory.com

www.americanradiohistory.com


EQUIPMENT For 
ENGINEERING 

and 

SERVICE 
LABORATORIES 

t 

Standard -Signal Generators 

Power Output Meters 

Frequency -Measuring 
Devices 

Faders 

Tube - Testers 

Test Oscillators 

Relays 

Temperature-Control Boxes 
(For Piezo- Electric Quartz Plates) 

Direct- Reading Ohmmeters 

Bridges 

Transformers, Rheostats, 
Sockets, etc. 

GENERAL RADIO 
COMPANY 

30 State Street 
Cambridge, Massachusetts 

274 Brannan Street 
San Francisco, California 

108 Citizens Radio Call Book Magazine and Technical Review 

Tell 'Em You Sate 11 in the Citizens 

a range of 550 to 1500 kc.) , a signal 10 kc. away from a 
wanted signal or, more simply stated, on an adjacent channel, 
would have to be nearly one thousand times as strong as the 
wanted signal in order to appear with equal volume at the 
loud speaker -an order of selectivity utterly unequalled by 

(Continued on page 114) 

Norden -Hauck Super DX5 is Designed for 
Quiet A.C. Operation 

(Continued from page 52) 
drum dial projecting through the panel. The vertical mount- 
ing results in a minimum of friction and equal pressure on the 
bearings giving smooth and noiseless operation coupled with 
great ease of adjustment. An illuminated celluloid scale en- 
ables accurate logging and serves as a pilot light. The radio 
frequency compensating condenser provides a ready means 
for lining up the radio frequency stage and compensating for 
changes in capacity produced by variation of the antennae 
coupling condenser. 

The detector trimmer condenser provides a fine tuning ad- 
justment equivalent in 180 degrees adjustment to from one 
to three degrees on the main tuning dial. 

Variation in the radio frequency compensating condenser 
has only a slight effect upon the tuning of the detector stage, 
not enough to lose the beat note of a signal, and the detector 
trimmer condenser provides a ready means to bring the de- 
tector in line again. For amateur band recepution the main 
tuning control can be set at predetermined points and all the 
tuning done with the lower controls. The regeneration control 
is noiseless and very smooth in operation and has only a slight 
effect on tuning so that when reduced to stop oscillation for 
reception of a modulated signal the readjustment is tuning 
will never be greater than a slight change of the detector 
trimmer condenser and usually none at all is needed. 

Chart Furnished 
An individual calibration chart is furnished for each set 

and when the tubes are supplied this calibration is made with 
the tubes that are to be used. An accuracy of 1 per cent or 
better is obtained and due to the rigid construction of coils 
and set there is very little change in use. This tuning chart is 
of great advantage to the newcomer to the short wave field as 
it enables him to locate the stations desired or identify the 
stations heard in spite of the tremendous span of frequencies 
covered. 

Tone Quality 
No sacrifice in tone quality was made in lieu of more diffi- 

cult means of reducing hum. Low ratio high quality audio 
transformers are used with two type 45 tubes and a dynamic 
speaker enabling an output to be obtained which in audio 
range and undistorted power equals the standard set by the 
finest broadcast receivers. There are plenty of short wave 
phone signals on the air which with an efficient set will sup- 
ply enough power to load up push pull 45's. A headphone 
jack is provided which taps in the plate of the first audio stage, 
cutting out the loudspeaker, or if desired phones may be con- 
nected to the magnetic speaker terminals. 

Standard equipment includes three sets of coils, six coils 
in all, which cover a range of from 1500 to 15,000 kilocycles 
with generous overlap between coils. Extra coils can be ob- 
tained to cover from 15,000 to 25,000 kilocycles. For recep- 
tion in the ordinary broadcast band coils may be obtained 
which cover from 540 to 700 to 1600 kilocycles in two steps 
by means of a switch provided on the base of the coil which 
cuts in an auxiliary condenser for the lower frequencies. On 
special order coils can be provided to cover from 100 to 550 
kilocycles, two sets of coils being used. When operating on 
frequencies lower than 550 kilocycles an adjustable tickler 
is provided on the coil and a .005 fixed condenser is shunted 
across the regeneration condenser. 
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Measurements on Lincoln DeLuxe 31 Show 6%9( 
Extreme Sensitivity 
(Continued from page 53) 

thusiasts who wish selectivity. Incidentally the degree of 
selectivity may be altered to some extent by the setting of the 
trimmers on the intermediate stages. 

According to report No. 530 covering this receiver, dummy 
antenna used was 100 mmf; regeneration adjusted to same 

b^ E.-4:41-Po 

_ .6004 - DE1U,E - 3, 

CAA, UPPr rFDo: nE 

(4 f.. f04O.n 

Fig. 3. Details of 
the power supply 
wiring may be 
traced from this 

drawing 

amount on all frequencies; no hum being measured at the 
output terminals. Mutual conductance of tubes used: 1 i.f. 
1000; 2 i.f. 1010; 3 i.f. 1000; 4 i.f. 920; 1 detector 1110; 
1 a.f. 1200; PP 1500; PP 1510; 2 detector 1100, and oscillator 
1000 micromhos. 

Juding from the selectivity curves the fidelity curves show 
a drop towards the higher audio frequencies, although con- 
siderable of this drop is compensated for by the special speaker 

Fig. 4. Photo- 
graphically is 
shown here the 
power pack for the 
Lincoln DeLuxe 31, 
described in this 
article, the schema- 
tic diagram of 
which may be 

found in Fig. 3 

used with the Lincoln job. The fidelity measurements made 
are only electrical and do not take into account the sound 
energy as heard by the ear from the speaker. 

Interference ratios and band widths are given below: - 
Interference Ratio 

Kilocycles off resonance 
Resonance Plus 10 Plus 20 Plus 30 

600 kc. 896.5 - 

1000 kc. 194.0 18.400.0 
1.100 kc. 313.0 6500.0 

Minus 10 Minus 20 Minus 30 
600 kc. 432.0 20,000.0 

1000 kc. 60.0 13,000.0 ____________ 

1400 kc. 183.3 3333.3 

Band Widths 
Times 
field Kilocycles wide 

strength 600 kc. 1000 kc. 1400 kc. 
10 7.5 10.5 10.0' 

100 13.0 19.5 7.0 
1000 __ 23.0 32.0 25.0 

You Are 
Invited 

to Inspect 

HOWARD'S 
REMOTE 
CONTROL 

TECHNICAL radio men, everywhere, are most 
cordially invited to correspond with us concern- 

ing Howard's latest contribution to radio - the 
HOWARD SYNCHRO -DIAL. 

This invention enables the owner to tune his 
radio across the entire tuning dial from any distance 
to any desired frequency. 

Tuning from a distance is as positive and exact 
as though it were done on the radio receiver itself. 

We cannot stress this point too strongly. Howard 
remote tuning is not merely "good enough," or an 
"approximation" -but precise, hairline tuning, alike 
on low and high wave frequencies covering every 
broadcast station between 550 and 1500 Kilocycles. 

For special installations involving tuning and re- 
ception at several or many different points, there is 
nothing on the market comparable to it. 

It will be a pleasure to furnish full technical 
Itinformation and to whole -heartedly co- operate 
with technicians, engineers and electrical con- 
tractors who are interested. 

HOWARD RADIO CO. 

de( 

Factory and General Offices 

South Haven, Mich. 
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World 
Wide 
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NORDEN -HAUCK 

The first reliable short wave set on the market. 
By bringing in short wave stations direct the 
SUPER DX -5 is creating world wide accep- 
tance by customers desiring clear long dis- 

tance reception. 

SENSATIONAL DISTANCE 
RELIABLE PERFORMANCE 

NEW PENTODE TUBE 
14 -190 METERS RANGE 
AC AND DC MODELS 
ADVANCED DESIGN 

ENTIRELY NEW 

Also for Long Wave 
Reception 

Write, Telegraph or cable for Corn. 
!rn Inf,rmation and Term, 

Distributors 
Representatives in Europe: 
Radio Tellon, A. G. Zurick, 

Switzerland 

NORDEN-HAUCK,Inc. 
ENGINEERS 

N.W. Corner Delaware Ave.,and South Sr. 

PHILADELPHIA . PA., U. S. A. 

Tell 'Enz You Saw It in the Citizens 

Citizens Radio Call Book Magazine and Technical Review 

Three Tube Adapter Makes Superhet Out of 
T.R.F. Receiver 

(Continued front page 58) 
S -M 738 super adapter are listed below: - 

1 Silver -Marshall 738 chassis and shield assembly 
1 Silver -Marshall 344 dual trimmer condenser 
1 Silver -Marshall 314 .00015 variable condenser 
1 Silver -Marshall 317 variable condenser 
1 Silver -Marshall 672 8 mfd condenser bank 
2 Silver- Marshall 131 L coils 
2 Silver -Marshall 131 M coils 
2 Silver -Marshall 131 N coils 
2 Silver- Marshall 131 0 coils 
1 Silver -Marshall 338 U choke 
1 Silver- Marshall 280 power transformer 
2 Silver -Marshall 512 sockets 
1 National E dial 
1 Polymet .005 fixed condenser 
1 Polymet .00015 condenser 
2 Durham 10,000 ohm 1 watt resistors 
2 Durham 300,000 ohm 1 watt resistors 
1 CR 224 tube socket 
1 CR 227 tube socket 
1 CR 226 tube socket 
1 5174 H & H rotary on -off switch 
3 Eby Binding posts 
1 10 ft. cord and plug 
1 Set of hardware. 

Leutz Model C Short Wave Radio Set 
Designed for Battery Use 

(Continued from page 60) 

the tube which is capacitatively tuned to the antenna circuit. 
The second winding may or may not be used as desired. It is 
provided to permit using a dirigible type antenna if the user 
is so inclined. 

Battery Operation 
According to the information made available by the de- 

signers, battery operation of the receiver for best results is 
recommended, although prices will be quoted by Leutz on an 
alternating current operated set if desired by interested indi- 
viduals. Mention is made in the instruction covering the 
models that army, navy and commercial companies prefer 
battery operation for their short wave, long range reception 
since it gives greatest freedom from extraneous interference 
on the higher frequencies. 

Walker Goes into a New Season with His 
Versatile Flexi -Unit 
(Continued from page 56) 

Short Wave Adapter 
In the last diagram, Figure 4, the Flexi -Unit is arranged as 

a short wave a.c. adapter for covering a range from 15 to 
200 meters. Under these conditions the adapter plug is put 
into the detector socket position of the regular broadcast re- 
ceiver and the short wave tuning done on the Flexi -Unit, utiliz- 
ing the broadcast receiver's amplifier and speaker system for 
the reproduction of music. 

The parts used in the construction of the Flexi -Unit are 
shown in the list following: 
1 -M003 Tuning Condenser 
1- .000045 Antenna Midget 

Condenser 
1 -.0001 Regeneration "VOL 
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Midget Condenser 
1- Bakelite Vernier Tuning Dial 
1 -30 -ohm Rheostat 
1-4 -Prong Tube Socket 
1 -5 -Prong Coil Socket 
1 -R.F. Choke Coil 
1 -By -Pass Condenser 
1 -Grid Leak 
1- .00015 Grid Condenser 
1 -Cast Aluminum Shield 

4 Plug -in Coils 
Binding Posts 

Measurement of Public Address Units Shows 
Interesting Data 

(Continued from page 57) 
Webster Model DH 

Measurements on the Model DH of Webster of Chicago were 
made in the laboratory; the output impedance load being ad- 
jujsted to 4000 ohms and coupled capacitatively to the plates 
of the 250 tubes. An output of 1 watt was maintained on all 
measurements. Mutual conductance of tubes used: 1 a.f. 1500; 
2 a.f. 1550; 3 a.f. 1200; p.p. 2100; p.p. 2100 micromhos. 

f DB f DB 
30 -13.2 Loss 2,000- 0.00 
60- 4.80 Loss 4,000- 3.00 Gain 
90- 0.80 Loss 6,000- 4.50 Gain 

120- 0.00 8,000- 1.00 Gain 
250- 0.00 10,000- 4.00 Loss 
400- 0.00 Ref. 12,000 -10.50 Loss 
800- 0.00 14,000 -18.70 Loss 

1000- 0.00 16.000 -22.50 Loss 
The voltage amplification at the reference level of 400 cycles 

was 5681.81. 

NEW PRODUCTS FOR THE TRADE 
(Continu, d from page 101) 

Coyne Electrical School Announces New 
Radio Division 

THE Coyne Elec- 
trical School of 

Chicago recently an- 
nounced the estab- 
lishment of a new 
radio division, to be 
devoted exclusively 
to the teaching of 
radio, television and 
sound reproduction, 
by actual shop work. 

The school has 
installed a great 
amount of modern 
radio equipment, in- 

-v now welcomes its advent into the 

cluding radio sets of 
all kinds and types, 
a complete commer- 
cial broadcasting 
transmitter, the very 
latest Jenkins televi- 
sion transmitting 
and . receiving ap- 
paratus, code prac- 
tice equipment, etc. 

The Coyne School 
has been teaching 
electricity since 
1899 and the indus- 

radio field. 
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Modernize Your Radio Set with the 

W Gold Test 
Tone Control 

- - 

By the simple turning 
of a little knob you 
can control the tone 
of radio reception - N, rr ' ' 1 ï 

>< Ilitta high, brilliant, mel- 
low and deep to suit 
your tastes and 
moods. This marvel - 
ous invention easily 
controls background 
noises, buzzes, crack- 
les and other,interfer- 
ing sounds. 

x_ 

Ji 

Easy to Install 
The Wellston Gold Test Tone Control is not only an instrument of 
necessity but an article of beauty as well. It is made of beautiful 
green Condensite and measures but three by two and one -half inches 
in size. It can be installed in a minute's time without the use of 
tools. Enjoy improved radio reception -get a Wellston Gold Test Tone 
Control Now! 

Price $3.75 
IF YOUR DEALER CANNOT SUPPLY YOU ORDER DIRECT 

WELLSTON RADIO CORPORATION 
Dept. 101, St. Louis, Mo. 

A 

AMAZING RECEPTION! 
;uper Ball ani 

1-1 OUSAN DS of users are getting marvelous recep- 
Ttion with the SUPER BALL ANTENNA, the "all 
directional" aerial, which brings out the hidden powers 
of all A. C. radio sets. 
SUPER BALL ANTENNA features a patented con- 
denser which acts as a neutralizer for the entire 
system and greatly clarifies tone. 

C, SUPER BALL ANTENNA gives greater selectivi- 
ty. volume and distance due to its conductive sur- 
face of 364 sq. inches. 

SUPER BALL ANTENNA is easily installed in 
a few minutes and gives a lifetime of satisfaction. 

Over 1,000,000 in Use 
Super Ball Complete 
with ° 0 Kit far 1 
Condenser Installation `YY 

Get ene today at your radio dealer. Write 
for our folder, How the SUPER BALI. AN- 
TENNA works." 

203 East Water Street 

YAHR-LANGE 
INCORPORATED 

Milwaukee, Wis. 

The SUPER- 
MIDGET 

The Only One of Its Kind! 
The most powerful midget on the market. Posi- 
tive tone control, 3 Screen Grid Tubes, "245" 
output, 8 1 " dynamic speaker, genuine "Litz" 
coils, oversize Power pack. ]facie like a big radio. 
A real receiver -not an imitation. 

BIG MONEY OPPORTUNITY! 
Factory Agents Wanted 

Thousands of homes in every territory want one 
of these powerful radios. A big opportunity to 
make money on a year round proposition. EN- 
elusive territories to real producers. Also com- 
plete line of radios for the home and automobile. 

COMMONWEALTH RADIO MFG. CO. 
847 W. Harrison St. Chicago, III. 
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THREE NEW atkriAg SERVICE INSTRUMENTS 
Type 180 Test Oscillator 

A NEW OSCILLATOR. An instrument which has a range of 1500 to 550 
Kilocycles and Intermediate Frequencies of 180 K.C. and 175 K.C. with a 
vernier needed for adjusting the new series of Super- Heterodyne Receivers. 
Furnished with an Output Meter for indicating correct adjust- 
ments. Price to dealers, net 

Type H -180 Test Panel 
A COMPLETE TESTING UNIT. Comprising a Set Analyzer, Tube 
Checker, Test Oscillator (Broadcast and Intermediate Frequencies), Out- 
put Meter, Capacity and Resistance Meter, and many other tests. Simul- 
taneous meter readings during set analysis. D.C. Voltmeter Resistance is 
2500 ohms per volt. The most complete Shop Test Panel $195 made today. Price to dealers, net 

Type H -B Test Panel 
SAME AS TYPE H -180 except that no Intermediate 
Frequencies are available. Price to dealers, net $179 
Weston, Jewell, General Electric, or Westinghouse meter equipment. 

Space does not permit complete descriptions. 
Write us for catalog and complete information. 

THE RADIO PRODUCTS COMPANY 
5th and Norwood Dept. K Dayton, Ohio 

Wellston Tone Control 
THE Wellston Radio Corporation of St. Louis, Mo., has 

perfected and placed on the market a new type tone con- 
trol known as the Wellston Gold Test tone control. This new 
product, created largely through the inventive genius of F. J. 
Grenzer. president of the Wellston firm, is all that is said to be 
needed by radio owners to bring their present sets up to the 
standard of tone perfection produced by the very latest models 
now- being shown in retail establishments. 

The Gold Test tone control 
is made of emerald green Con - 
densite and is very compact - 
measuring but 3 by 21/ inches 
in size. By the simple turning 
of a little knob one is able to 
control the tone of radio re- 
ception to suit his own indi- 
vidual tastes and moods. 
Through the use of the Gold 
Test tone control the pitch of 
tone can be adjusted to any 
shade desired -brilliant, high, 
mellow or deep. Annoying in- 
terference such as background 
noises, buzzes and crackles are 

also easily eliminated. 
Another feature of the Wellston Gold Test tone control is 

that it is simple to install. No tools are needed in attaching 
it to the receiver. 

The Wellston Radio Corporation also manufactures the 
Wellston Gold Test aerial. This aerial is of the filtered type 
and measures but 21/, by 5 inches in size and is designed to 
eliminate all present cumbersome indoor and outdoor aerials. 

Polymet Engineering Manual 
Copies of the Polymet engineering manual, recently com- 

pleted, are now available gratis to executives following a re- 
quest made on their letterheads. Requests should be made to 
the Polymet Mfg. Corp., 829 East 134th St., New York. 

The manual contains many suggestions regarding the ob- 
taining of desired results for the least expenditure, in the use 
of paper and mica condensers, resistors, coils, volume con- 
trols, magnet wire and similar parts. 

The section on coils in this manual contains considerable 
data not heretofore published. 

New Miles Microphone 
One of the latest products announced by the Miles Repro- 

ducer Co., 45 West 17th St., New York, is the type M -1000 
two button carbon microphone. The circuit measures 100 ohms 
resistance each side of the button. Special polished carbon 
granules are used, with a special carbon disc. A range of 30 
to 8,000 cycles is claimed for the new unit, which has a cur- 
rent rating of from 8 to 12 milliamperes. 

This company also makes a type M -100 dynamic air column 
unit for public address and theatrical work. It operates on 
either d.c. or a.c. from an exciter. Voice coil resistance is 
6.5, 8.5, 10 and 16 ohm as desired. 

New A.C. Short -Wave Receiver 
ASHORT-WAVE set that is said to be different -and better 

-than anything of its kind heretofore produced, now 
makes its début under the sponsorship of the Insuline Cor- 
poration of America, 70 -80 Cortland Street, New York City. 

Extreme distance -getting ability, all- electric operation, won- 
derful tone quality, plenty of volume on far -away stations, 
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screen grid sensitivity -all these features are claimed in the 
new I. C. A. Conqueror. 

The Conqueror kit consists of several laboratory -built units, 
each of which comes to the constructor already assembled, 
wired, tested and adjusted. These units are mounted by the 
builder on a drilled metal chassis and interconnected by means 
of marked, measured leads, which are secured to their respec- 
tive terminals by small fastening nuts. No soldering is neces- 
sary and the entire job can be completed with a screwdriver. 
Instructions, diagrams, photographs and working drawings are 
furnished with each kit. 

i 11 6d7, 

i 

. } i BISJY 

Naturally, the circuit design contributes materially to the 
efficiency of the Conqueror. For the technically minded, a few 
of the design details are given. The receiver uses a circuit 
which includes a special development of the tuned radio fre- 
quency amplifier, a tuned regenerative detector and three stages 
of high -grade audio amplification. Capacitatively- shielded 
inductive coupling to the antenna system is used to prevent 
the loading effects of the antenna from affecting the efficiency 
of the tuned radio frequency amplifier. This permits the use 
of any size or type of antenna as a means of pick -up. The 
screen grid tube used in the r.f. amplifier is inductively coupled 
to the detector through a specially designed tuned transformer, 
insuring high gain and a minimum of reflected tuning effect. 

Jewell Test Panel 
IN the Pattern 579 ren: ote control analyzer panel, Jewell 

has again taken the initiative and anticipated the require- 
ments of radio service work by providing equipment that gives 
greater accuracy, speed, and convenience in testing radio 
equipment than anything on the market today. This new unit 
comprises the popular 581 test panel redesigned and equipped 
with a remote control box. 

The panel with its 
seven large instru- 
ments is mounted on 
a wall or on sup- 
ports from the work- 
bench. It may be 
seen in the illustra- 
tion. The remote 
control box is at- 
tached to the panel 
by a long flexible 
cable. The control 
box is not attached 
to the table and may 
be moved about to 
the most convenient 
position for opera- 
tion with relation to 
both the receiver 
under test and the 
test .panel. 

All switches, 
sockets, binding posts, and cords used in normal receiver 
testing are contained in the control box. There is no occasion 

to reach up to the panel when testing. The result is outstand- 
ing facility and speed. 

Send for New 1931 
Radio and Electrical 

Wholesale Trade Catalog 

-04T IS FREE*- 
Royal-Eastern's New 1931 General 
Wholesale Trade Catalog has been 
compiled to place before you a most 
comprehensive line of high -grade na- 
tionally advertised merchandise, at low- 
est wholesale prices. 

Every worth -while radio, electrical and 
sporting goods item is featured at low- 
est wholesale prices. Being the largest 
radio and electrical mail order house in 
the East, we can serve you best. We 
buy no seconds. We have no job lots. 
Only fresh and clean products in origi- 
nal factory cartons. 

Same day shipping service -and, Royal - 
Eastern never substitutes. 
With our large warehouses and a back- 
ground of thirty -three years of service 
to the trade, we are in a position to 
render the same service to you as has 
been our custom in the past. 

Official authorized headquarters for 
New Hammarlund HiQ31, Silver - 
Marshall and Pilot Products. 

Best Credit Rating! 
OUR BANKING AFFILIATIONS AND 

DEPOSITORIES 
The National City Bank of New York, N. Y. 
Irving Trust Co:, Nev. York, N. Y. 
Brooklyn National Bank, Brooklyn, N. Y. 
Bank of Manhattan, Long Island City, N. Y. 
Huguenot Trust Co., New Rochelle, Si. Y. 

33 Years 
Service to 
the Trade 

Send for Catalog 
Today! 

IT'S FREE! 

33 Years 
Service to 
the Trade 

Royal- Eastern Electrical 
Supply Company 

16 -18 West 22nd Street, New York, N. Y. 
Branch Warehouses: 

Brooklyn, N. Y. Long Island City, N. Y. 
New Rochelle, N. Y. 
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BE INTERESTED IN TIIIS ARCTURIJS FEATURE 

TON E 
i ni< ii \\DY (: \hell\ e rnl t. :elt 

I mailer that requites ao n. 
l/af %.- g - ea nt(iWÇ a r.)rnldete Set al 
Arr!unrs Tubes ready far any radia 
receive/. Awe the familiar blue-and-Nark 
label. 

E 
Natural, Life -Like reproduction! 
That's the feature you emphasize 
when you're demonstrating a set ; 

that's the kind of reception every 
buyer expects. 
Now Arcturus gives you, in the 
new air -cushioned package, a set 
of Arcturus Blue Tubes especially 
selected for the designated receiver. 
With a complete set of Arcturus 
Tubes in a radio, you know you'll 
get unusually clear, brilliant pro- 
grams, and you know they will 
keep the set sold. 
The advanced design of Arcturus 
Tubes eliminates mechanical back- 
ground nóises -every note, every 
word, comes in with vivid Life - 
Like Tone. In addition you get 
the 7- second action that has made 
Arcturus Blue 'Tubes famous. 
Get the details from your jobber 
t,day. Arcturus Radio Tube Com- 
pany, Newark, N. J. 

RCTURUS TUBES 
Tor every 

RADIO 
71;e 7k wilt& lire 4r -L e Tre' 

2Gives you TONE CONTROL! 
Connects in One Minute to any 

Electric or Battery Radio 

TRY IT A WEEK ß; r 
Makes your set sound like a latest 1931 
"tone control model.SATISFACTION 
or money back! Vary tone and pitch to 
suit yourself. No need to buy a new 
$200 radio. Send $2.95 or order C. O. D. 
Free literature. Radio agents wanted. 

95 
VariTon 
MAKES A 1931 MODEL OF 
YOUR PRESENT RADIO 

TONE 
PITCH 
CONTROL ' VARI -TONE LAB. Dept. 831 

P. O. lion 700. Cincinnati. O. 

Ai A A A' 
IFOR COMPLETE 

PUBLICADDRESS UIPME 0 NTH 

1 

1. 

MILES REPRODUCER CO. 
MANUFACTURERS 

;4 5=17'=T. NEW YORK CITY, 

Tell 'Em You Saw 

Service Men 
and 

Engineers 
Consult us about 

UNITS 
HORNS and 

MICRO- 
PHONES 

Complicated Pu bl i c 
Address Installations 
Simplified and Per- 
fected with 

"MILES" 
SOUND EQUIPMENT 

Catalog Upon Request 
ACT NOW! 

It in the Citizens Radio 

Super Stages a Comeback in Battle For 
Popularity of Public 
(Continued front page 108) 

any known type of t.r.f. receiver. The sensitivity is on the 
order of 11/, to 3 microvolts per meter, to which value some 
of the best t.r.f. sets ever made have attained, and beyond 
which it is not desirable to go, as this represents a higher 
order of sensitivity than may be used in ninety out of one 
hundred locations because of prevailing noise levels and 
static. The fidelity is such that all audio frequencies within 
the range of -100 to 4000 cycles are reproduced with practi- 
cally no discrimination -an extremely unusual feature when 
the high order of selectivity is considered, and attained through 
the use of a compensated audio frequency amplifier. 

Examining the super- structure photograph, a 3 -gang con- 
denser will be seen at the right front of the chassis, controlled 
by a centrally located illuminated vernier dial. The right hand 
condenser tunes the screen -grid r.f. amplifier, the shielded 
tube itself being located directly behind the gang condenser 
section. The center section of the gang condenser tunes the 
first detector circuit, with the screen -grid first detector tube 
located directly behind this section. The left hand condenser 
section tunes the oscillator with the 227 oscillator tube lo- 
cated directly behind it. The i.f. amplifier and second detector 
is a complete sub -assembly, assembled and aligned at exactly 
] 75 kc. at the factory. This assembly, on a channel, approxi- 
mately 15 inches long and 31 1., inches wide, is mounted along 
the rear of the chassis, with the first i.f. stage at the right 
end and second detector at the left end. Through a special 
audio choke mounted on the chassis directly below the second 
detector, the 224 second detector feeds directly into a pair of 
245 tubes in push -pull. At the left front of the chassis can 
be seen the power supply transformer and the filter condenser 
bank I\'ith the two audio tubes and the rectifier tube at the 
left rear of the chassis. 

Examining the circuit diagram, the antenna coil will be seen 
at the left of the diagram, feeding into the 224 r.f. amplifier 
which, in turn, is coupled to the first detector coil by a choke 
and a small condenser on the order of 4 to 5 mmf., this low 
value being selected to prevent any derangement of the detec- 
tor coil characteristics which might result in difficult ganging 
and difficulty of alignment of the gang condenser. At the 
lower left of the diagram appears the oscillator tube with its 
associated circuits. The oscillator grid is tapped in at the 
middle of the oscillator coil for two purposes; first, to keep 
the oscillator output at no higher than the required value to 
avoid possible re- radiation and, secondly, to permit of easy 
alignment by keeping the tube capacity across the coil as 
low as possible. The resistance seen in series with the oscil- 
lator grid is similar to the conventional t.r.f. grid suppressor, 
its purpose being to maintain the oscillator output relatively 
constant over the entire range. Shunting the oscillator coil 
is a group of four condensers, one the oscillator tuning con- 
denser, one a fixed condenser and the other two variable. 

This apparently peculiar combination is necessary in order 
that the oscillator may be made to track exactly 175 kc. away 
from the first detector and r.f. circuits as they are tuned over 
the broadcast band. In practice, one trimmer is used to align 
the oscillator at low frequencies and the other to align it at 
high frequencies. The second detector feeds into the first i.f. 
transformer which can be seen to have a tuned primary and a 

tuned secondary. This first i.f. transfomer is essentially similar 
to the two following it and consists of a pair of small uni- 

ersal wound coils tuned by compression type mica condensers 
having a capacity of 100 to 220 mmf., the whole mounted upon 
a porcelain head as it has been found that bakelite is unsuit- 
able because it will warp sufficiently with temperature and 
humidity changes to result in sericis dis- alignment of the i.f. 
tuning condensers. 
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A switch, 'actually the local- distance switch, is seen close to 
the second i.f. transformer. In one position, it throws a re- 
sistance across the primary of the i.f. transformer and another 
resistance in series with the secondary, this being the local or 
broad tuning position. In the other position, these two resist- 
ances are cut out of the circuit and the maximum selectivity 
and gain of the i.f. amplifier is obtained. By this method tun - 

-a ing to local stations of relatively high field strength where 
1 reduced gain in the receiver, as well as slightly reduced selec- 

tivity, is a distinct convenience, is greatly facilitated. The first 
j i.f. amplifier and 224 tube feeds into the second and the sec- 

ond i.f. amplifier tube feeds into the second detector through 
essentially similar transformers. Volume of the receiver is 
controlled by means of a variable resistance which controls 
the grid bias on the r.f. amplifier and on the first i.f. ampli- 
fier tube in an extremely smooth and satisfactory manner. 
The second detector is biased automatically and a phonograph 
jack -inserted in the grid return of the tuned circuit so that 
when a phonograph pickup is plugged in, the second detector 
is used as a first stage audio amplifier. 

The second detector plate circuit is isolated by a choke coil 
and two .00015 mfd. by -pass condensers, the placing of which 
is relatively critical as it is extremely important that no har- 
monics of the carrier frequency, in this case the intermediate 
frequency, such as would be generated by any detector, should 
leak back into the first detector or preceding circuits. The 
second detector is impedance coupled, by what would appear 
to be a new method, to the two 245 type push -pull tubes, 
though it will be found in quite a few commercial receivers 
this season. As it is extremely difficult to obtain a constant 
impedance throughout the audio frequency range for tile 224 
second detector plate circuit, the impedance is in effect made 
constant by a 40,000 ohm resistance across one section of the 
coupling choke. The selectivity of the intermediate amplifier 
is, in itself, sufficient to somewhat suppress the higher audio 
frequencies in the range of 2000 to 4000 cycles and, in order 
to obtain a higher order of fidelity, these frequencies must 
he reinforced in the audio amplifier. This is accomplished by 
the small resonating circuit, consisting of a small condenser 
shunting a coil and seen in series with the 40,000 ohm equal - 
lizing resistor across the 245 grid circuit. This resonating 
circuit is so proportioned that it will "boost" the higher audio 
frequencies which are somewhat suppressed by the i.f. ampli- 
fier, to exactly the extent to which they were suppressed. 

The power supply consists of a large power transformer 
with the usual filament windings for 245 and 224 -227 tubes 
with, of course, a high voltage secondary winding and fila- 
ment winding for the 280 rectifier tube. 

The filter circuit consists of a 1 mmf. input condenser fol- 
lowed by a choke coil resonated by a .25 mfd. condenser con- 
nected across it to approximately 120 cycles, thus effectively 
increasing the filtration of the filter as compared to the ordi- 
nary or conventional untuned filter. The filter choke is fol- 
lowed by a 4 mmf. dry electrolytic condenser and 2500 ohm 
field of the dynamic speaker, this field, in turn, being fol- 
lowed by another 4 mmf. condenser. The balance of the cir- 
cuit will be readily understood by any service man or set- 

¡ builder, inasmuch as it consists only of bleeder circuits and 
by -pass condensers. There is one point, however, which should 
be stressed and that is the method of biasing the second de- 
tector. The second detector is semi -automatically biased by 
a resistance in the grid -plate return, but in order to insure 
maintenance of desirable bias, the oscillator plate current is 
bled through the second detector biasing resistor. The os- 
cillator tube itself has no bias as it has been found that a 
more constant output is obtained without it. All other tubes 
in the receiver are automatically biased, the bias on the r.f. 
and first i.f. being available for volume control, as previously 
mentioned. 

GEORGE W. WALKER 
FLEXI -UNIT 

Showing No. '01 Adapter Plug 

FLEXI -UNIT 
Exclusive Features 

(Possessed by No Other Device 
on the Market) 

Efficient reception of the entire wave 
band of 15 to 550 meters with four 
silk insulated plug -in coils. 
An attractive Aluminum Cast Shield 
of %" thickness to insure against 
body or hand capacity. 
Unit may be used with either A. C. 
or Battery receivers, or as an indi- 
vidual single tube receiver for short 
or long waves. 
Unique antenna connection arrange- 
ment insures freedom of oscillation at 
all frequencies without dead spots. 
Serves many purposes. Indestructible! 
Simple to operate -and inexpensive. 

Write for Free Literature 
One of America's Pioneer 

A Flexible 
Radio Device 
of Unlimited 
Application 

Short Wave 
Receiver 

Short Wave 
Adapter 

Regular Broadcast 
Tuner 

R. F. Pre -Amplifier 
(Booster) 

Radio "Experimental" 
Unit 

Oscillator Wavetrap 
USE THIS UNIT AHEAD 

OF YOUR SHORT 
WAVE TUNER 

AS A R. F. BOOSTER 
Should your dealer List Price 
be unable to serve 
you promptly -Mail $16.00 your order direct to + 
factory. Including Coils 
No. '01 Adapter Plug (Battery) $2.00 
No. '27 Detector Plug (A.C. Set) 2.50 
No. '27 R.F. Adapter Plug (A.C. 

Set) 3.00 
Radio Manufacturers 

THE WORKRITE RADIO CORP. 1815 
and th . 

Radio Convenience Outlets 
MEET every radio wiring 

need. For residences, 
apartments, hotels, schools 
or hospitals. Brushed brass 
or Bakelite, single plates 
or in gangs of many com- 
binations. Easy to install. 
Fit standard electrical out- 
let box or may be attached 
directly to lath or stud- 
ding. 
No. 131 -Loud Speaker 

Connection, with Volume 
Control $2.75 

No. 135 -For Loud Speaker. 1.00 
No. 136-Aerial and Ground 1.00 
No. 138 -A. C. Connections 1.00 

%Y 

No. 142 -Two Loud Speak- 
ers - 1.73 

*No. 241 -Aerial and Ground 
and A. C. Connections $2.00 

No 242 -Loud Speaker and 
A. C. Connections 2.00 

Prices named are for Brushed Brass. For Bakelite, add 
10c for single plates; 20e for combinations. "Yaxley 

outlets with electrical receptacles are 
Listed as Standard by Underwriters' 
Laboratories. 

Send for the Yasley Radio Con- 
venience Outlet Book. Fully illus- 
trated. Wiring Diagrams. Tells you 
where to put them and how to 

do it. 

YAXLEY MFG. CO. 
Dept. G, 1528 W. Adams St. 

Chicago, Ill. 
Volume Controls- Resistances- Jacks- 

Rheostats -Phone Plugs- Switches 
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SERVICE MEN WANTED 
To Install and Service Sound Equipment in 

Theatres, Schools, Lodges, etc. 
If we are not already represented in your locality 

-we have a place for you. 

NATIONAL SOUND 
SGl[VICL BUREAU 
Ex. Office, 1457 Broadway -New York 

A nation -wide organization of sound equip- 
ment manufacturers, users of sound equip - 
nient, and hundreds of installation and serv- 
ice engineers located in every part of the 
country. 

If you can qualify as a competent Sound Engineer, we 
have a place for you -if not, we arrange to train you - 
arranging work for you in your spare time as assistants to 
our regular engineers, until such time as you can qualify. 
A thorough knowledge of Radio is a wonderful asset. 

USERS 
of sound equipment. 
Our service is avail- 
able to you. We main- 
tain competent men 
available immediately. 
day or night. 

Write Us 

at Once 
for Full 
Details 

MANUFACTURERS 
of sound equipment. 
Our organization of 
sound men is avail- 
able to service and in- 
stall your equipment 
anywhere, any time. 
Write Us. 

The Latest Data on the Construction and 
Repair of Radio Receivers 

Radio Consti'uctioii L , racy 
3 \ <Plttttmes, 6x9, 993 Pages, 561 illustrations 

WRITTWRITTEN 
by two widely known radio engineers these three EN 

cover every phase of building, repairing and "trouble- 
shooting- 011 modern receiving sets. This practical Library in- 
cludes: PRACTICAL RADIO -The fundamental principles of 
radio, presented in an understandable planner. Illustrated with 
lvorking diagrams. PRACTICAL RADIO CONSTRUCTION 
A N l) R EPA I R Methods Of locating trouble and reception faults 
and nuking lvorkn;anlike repairs. RADIO RECEIVING 
TUBES -Principles underlying the operation of all vacuum tubes 
and their use in reception, remote control and preci- 
sion measurements. 

lo Days FREE 
Examination 

ia,uninr these for ten days. 
lr-u hill tool theni inahr, ,le as a 
In,um n.ly euurs,' ',Ind as a reference 
in tI . Inily radio problems whi, h 
',01 to ynur business. Simply 
tin iii upeu and the books thin 

..,tt o»stage prepaid: ihere 
flay if they do not 

I .. tory. MM 
FREE EXAMINATION COUPON 

t \\ - 1 1 1 1 . 1 . BOOK C(t ) I ' \ 1 . I . 3 7 0 ! , , ,nth Avenue, New fork 
Ole new RADIO I I :I i l'ION Llltl:.ARY, three volumes, for ,;uuivation. It ,iiNtaotPry I will ,end $1.5() in ten days, until $7.50 has been paid. If not wanted I will return 

V';une 

Ilonie .Address_.. 

('ity turd State 

Name of Company i,CI;-4-3U 
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Three Readrite Items 
Three items manufactured by the Readrite Meter Works, at 

Bluffton, Ohio, are of interest to service men and small dealers. 
Illustrations of these products are 
shown in this column. 

Model 501 resistance meter is 
shown at the right; it is furnished 
either with wide flange as shown 
or narrow rim type for clamping. 
Requires three small flashlight 
cells which, with resistance to be 
measured, are connected in series 
with meter. Used for testing re- 
sistances in radio receiving sets 
and circuits generally. 

Dealers will find the model 400 counter tube tester an ideal 
instrument for testing all tubes handled over the counter. It 

provides a quick and easy way for any ordinary clerk to check 
the tubes in front of the customer. Equipped with an accurate 
milliammeler in a shielded metal case which gives all tuba 
readings in a single scale. Push button gives second reading 
for mutual conductance test. 

Unit is supplied with 
tinuity and resistance 

TO meet the 
and other photo 

two wire 
testing. 

A complete direct read- 
ing ohmeter is illustrated 
at the left, being the Read - 
rite model 500. It tests 
resistances up to 10,000 
ohms, also d.c. volts from 
zero to four and a half. 
It contains a small three 
cell flashlight battery, 
current drain of which is 
negligible. Meter adjusts 
to zero reading by short- 
ing the two jacks and 
turning the rheostat knob. 

leads five feet long for con- 

Heavy Duty Rheostats 
exacting requirements of the talking movies 

sound reproducing systems, and to pro- 
vide an added degree of perfection 
in the power control of many other 
circuits and systems to which the 
wire wound variable resistor is 
adapted, the DeJur -Amsco Corpora- 
tion, Broome & Lafayette Streets, 
New York City, have introduced a 
new line of heavy duty rheostats and 
potentiometers. They have made 
several types to provide for the vari- 
ous requirements in this new field. 
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Only One Meter to Read 
One of the recent announcements made by Supreme Instru- 

ments Corp., Greenwood, Miss., covers the Supreme set ana- 
lyzer, model 90, which uses a single meter by means of which 
a multiplicity of measurements may be made by the service 
man. 

The single meter 
employed is a spe- 
cial design of the 
copper oxide recti- 
fier type. In straight 
analytical work the 
Model 90 provides 
five distinct ranges 
for readings of plate 
current, grid cur- 
rent, screen grid 
current, second plate 
of 280 rectifiers, 
space charge cur- 
rent; while six 
ranges are available 
for d.c. voltage, a.c. 
plate voltage, a.c. 
filament voltage, d.c. 
filament voltage, 
cathode voltage, 
space charge volt- 
age, grid voltage, 
screen grid voltage, 

a.c. voltage, and second plate 280 rectifiers. 
All voltage readings, both a.c. and d.c. are available in the 

following ranges: 0 -3, 0 -9, 0 -30, 0 -90, 0 -300 and 0 -900. All 
current readings both a.c. and d.c. are read in milliamperes in 
the following ranges: 0 -3, 0 -9, 0 -30, 0 -90 and 0 -300. 

All the voltage and current ranges are available through 
the insulated pin jacks located on the face of the instrument 
panel, making available for all purposes six distinct voltage 
ranges and five milliampere ranges. 

Portable Sound Installation 

T HE accompanying photograph was taken August 3 at the 
317th Cavalry Polo Field in Evanston, Illinois, during a 

game played between the 317th Cavalry and the Silver - 
Marshall polo teams. 

The installation covered voice amplification of the an- 
nouncer who described the game play by play, amplifying 
his voice one hundred yards across the field to about three 
Mildred people. Automobiles lined the opposite side of the 
fit;ld for a distance of two hundred yards. 

Silver - Marshall, 
Inc., made the port- 

, able installation 
which consisted of' 
a microphone, their 
latest 692 type audi- 
torium amplifier, 
and one of their 862 
auditorium dynamic 
speaker chassis with 
a six foot trumpet to 
give the desired di- 
rectional effect. The 
announcer's voice 
could be heard with- 

out difficulty all over the playing field and at the clubhouse, a 
hundred yards beyond. 

In addition to the above equipment, there was also a turn- 

r'ieae.=_ goia 

SIINPI.ICITY 
OF INSTALLATION 

WEBSTER 
CHICAGO 

TYPE 
DH -250 

Unexcelled for Public Address or 
Central Sound Service Installations 

EASE of installation, so desirable of all equip- 
ment for special installations, is an important 

feature in the WEBSTER DH -250. Simply hook 
radio, phonograph or microphone on one end and 
speakers on the other and presto -it is finished. 

Write Today for New Public Address Catalog 

THE WEBSTER CO. 
Dept. C.R.1, 850 Blackhawk Street 

Chicago, Illinois, U. S. A. 
Canada -RADIO INDUSTRIES Or CANADA, Ltd., Winnipeg, Canada 

ASJAMIaa 01 1--L 
MODERN RADIO - 

The new AMPERITE automatically equalizes line- voltage ' I 
fluctuations. Helps radio sales and satisfaction, because -- 
it improves tone, lengthens tube -life and insures uni- 
formly perfect operation. No electric radio is modern 

without AMPERITE. Install it in your 
set at once! 

7IMPERITE GrporatIon 
561 BROADWAY. NEW YORK 

Self Adjusting 
NE VOLTAGE CONTROL 

Write Dept. 
C139, giving 
n a m e a n d 
model num- 
ber of your 
set. 

RADIO BARGAS NS 
Low Power Transmitter adaptable for phone or code. With plug -in coils $14.75 
Auto Radio-Uses 3 224, 2 227 tubes and 1 245 Power Tube, single dial, 

tremendous volume. Compact. Fits any car. We guarantee this set to 
perform better than sets selling up to $150 20.00 

B Eliminator, Bone Dry, with 280 tube, 180 volts. will operate up to 10 
tube set, fully guaranteed 6.75 

AC -A B C Power Packs 8.75 
Tubes: DX type, 30 -day replacement guarantee, No. 210, $2.25; No 

250, $2.35; No. 281, $1.85; No. 245, $1.25; No. 21'4, $1.25; No 
227,75c; No. 226, 65c; No. 171, 75c. 

Chas. Hoodwin Co., 4240 Lincoln Ave., Dept. K -4, Chicago 

Service Men Set Builders Dealers 
We have a very interesting proposition for you about the 

BROWNING -DRAKE screen -grid RADIO 
Browning- Drakes always appealed to technical radio men. More Browning - 
Drake kits were sold than any other make. Send for this new proposition. 

Browning -Drake Corp., 224 Calvary St., Waltham, Mass. 
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Follow the choice of 
well -known Engineers and use 

Polymet Products 
ENGINEERS DO NOT GUESS -THEY KNOWI 

FILTER BLOCKS 
The Standard 

of the Industry 
Built to specification 

BY -PASS 
CONDENSERS 

In stock in all usual 
capacities 

FIXED RESISTORS 
Wire -wound Tubular 
Hat Strip- Flexible 

Grid Leaks 

VARIABLE 
RESISTORS 

Carbon Volume Controls 
Wire -wound Volume Controls 

Rheostats -Potentiometers 

CN('ASEDPAPEIL TRANSFORMERS 
CONDENSER 

SECTIONS 
For repair work 

ELECTROLYTIC 
CONDENSERS 

In single, double and 
triple units 

MICA CONDENSERS 
Postage Stamp Type 

Large Hoided 
Small llulded 

Audio Transformers 
Power Transformers 

Standard Choke Units 

COIL WINDINGS 
All types of coils, 

tscrpt radio frequency, 
built to specification 

MAGNET WIRE 
Enameled Wire 

Sizes, 18 to 42--in case lots 

A copy of Special Service Alert's Catalog of 
POLYVET RADIO ESSENTIALS 

min be sent on request. 

POLYMET MftNUFACTI'RING CORP. 
IT orld's I,argest .Manufacturers of Radio Essentials 

839 -B EAST 134th STREET : - : : - : NEW YORK CITY 

Imomom 

New and Slightly Used 

LABORATORY EQUIPMENT 
WE have the following equipment available for sale. All equip- 

ment in A- I condition. Complete description and prices on 
request. 
-General Radio, type I 06-K, 100 mh., Standard Inductance. New. 
-General Radio, type I06 -J, 100 mh., Standard Inductance. New. 
-Genera! Radio, type 413 -B, Beat Frequency Oscillator. New. 
-General Radio, type 383 -A, Capacity Bridge, 0 -30 mmf. Used. 
-General Radio, type 443, Mutual Conductance Meter. New. 
-General Radio, type 170, Hot Wire Milliameter, 0 -I00 MA. Used. 
-General Radio, type 170, Galvanometer. Used. 
-General Radio, type 189 -L, Galvanometer, 16 MCA. Used. 
-General Radio, type I89 -F, Galvanometer, Zero Center. Used. 3- General Radios, type 189 -E, Galvanometer, 150 MCA. Used. i- General Radio, type 338 -L, Oscillograph. Used. I- General Radio, type 338 -D, Double String Holder for above. 

Used. 

Radio Call Book Magazine and Technical Review 
ENGINEERING LABORATORIES 508 S. pearborn 

Street 

i 

w 

ESICO Soldering Irons SERVICE MEN 
AND DEALERS 
Esico Soldering Irons are used 
in the largest radio factories in 
the country as well as in the 
1' S. Navy. 
l' rdless Stand $5.00 
65 Watt Cordless Iron 5.50 
85 Watt Cordless Iron 6.00 

110 Watt Cordless Iron 6.00 
Esico Junior Cord Iron 2.75 

ELECTRIC SOLDERING 
IRON CO., Inc. 

135 W. 17th St., New York City 

RADIO TUBES 
All of the Standard Brands 

PILOT SHORT -WAVE AUTO RADIO SETS 
Kits- Receivers -Parts c- Parts- Kits -Built -Up 

Write for Special Prices 

NELSON ELECTRIC CO Chi ag , Illinois 
Wholesale Radio Catalog for Dealers and Service Men 

table with pickup used for entertainment between chukkers. 
The local ball game in Chicago was also picked up on one of 
the Silver- Marshall 770 auto receivers installed in one of the 
cars and the score given at various intervals during the game. 

There are great possibilities for dealers, service men, and 
other members of the radio fraternity, not only to advertise 
themselves and the radio material they are selling, but also 
to pick up a considerable income, by having an inexpensive 
installation of this type available for renting to all kinds of 
public enterprises. 

DayRad Test Oscillator 
THE Radio Products Co., Fifth and Norwood, Dayton, Ohio, 

announce the Type 180 DayRad test oscillator. 
The DayRad Type 180 test oscillator consists of a variable 

frequency oscillator Covering the broadcast band with extreme 
accuracy at 600 
and 1400 kilo- 
cycles; there are 
two fixed fre- 
quencies,180 and 
175 kilocycles, 
available by sim- 
ple switching ar- 
rangement. T h e 

175 kilocycle set- 
ting may be fur- 
ther varied from 
170 to 180 kilo- 
cycles by means 
of a vernier. 

This instru- 
ment is necessary 
frequency circuits for aligning, neutralizing and 

in superheterodyne receivers. 
An output meter of the copper -oxide rectifier type is in- 

cluded. This provides for visual indications of adjustments 
when using the oscillator. 

The instrument is well shielded and has an ingenious 
method for controlling the signal output. The tube filament 
operates from 110 volts or 2 dry cells; the plate is supplied 
from a small 4156 Burgess battery, or equivalent, for which 
compartment is provided. 

ganging radio 

Trained Radio Operators Needed! 
Radio operating offers you a pleasant and steady job with good 
pay. Plenty of opportunities for travel and advancement. 
You can qualify in a short time in our new and well equipped 
school under expert instructors. 

Write for free booklet "Opportunities in Radio" 

WEST SIDE YMCA RADIO SCHOOL 
Established 1910 110 West 64th Street, New York City 

Recently Completed and the Outstanding 
- Success of the City 

The Belvedere Hotel 
48th Street, West of Broadway, New York City 

TIMES SQUARE'S FINEST HOTEL 
Large single rooms with private tub and shower - 

$3.00, $3.50 and $4.00 -Bath $5.00 
Large double room, twin beds -$6.00 

Special weekly rates 
Within convenient walking distance to important business centers and 
theatres. Ideal transit facilities. 450 rooms, 450 baths. . . . Every 
room an outside room -with two large windows . . . and a dandy 
little serving pantry in each room. . Moderately priced restaurant 

featuring a peerless cuisine. 
CURTIS A. HALE, Managing Director 

Illustrated booklet free on request 
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It's out! 
The September Issue of Popular 

HOMECRAFT 
The Homeworkshop Magazine 

SPECIAL OFFER 
The regular price of Popular Homecraft is 35c single copy at your news- 
dealer or from us. $2.00 a year (6 issues), $3.50 for two years (12 
issues). For a limited time only, we will give you a six months' sub. 
scription (3 issues) for $1.00. Attach coupon to remittance. Mail today. 

POPULAR HOMECRAFT 
752 N. Michigan Ave. Chicago, Ill. 

ILLED from cover to cover with practical, usable 
information on How to Make Things and Do 

Things -the September issue is a veritable Home - 
crafter's Encyclopedia -profusely illustrated with pho- 
tographs and large -scale working drawings- edited by 
Men Who Know -New, Fresh, Detailed, Inspiring. 

Popular Homecraft is filling a definite need. It is 
the only publication in its field -the only magazine de- 
voted entirely to instructions, plans, designs, and spe- 
cifications for making things in the home workshop. 

It is an intensely practical magazine- edited for men 
who take their hobbies seriously. Above all, it is clear 
and simple. It not only tells you how, but shows you 
how to make the things it describes. And it provides 
abundant articles for all -the beginner as well as the 
experiençed artisan. 

It will often be found that a single suggestion from 
but one number of Popular Homecraft -published 6 
times a year -will more than pay for the entire year's 
issues. And by preserving each copy as it appears, you 
will build up for yourself a truly valuable homecraft 
library, chock full of helpful shop kinks, useful recipes 
and formulas, as well as more extended explanatory 
matter. 

Send in your subscription at once. Don't miss a 
single issue of this practical magazine. Fill out the 
coupon -print your name, like a good craftsman. 
Your money back if you are not tickled with Popular 
Fomecraft. 

POPULAR HOMECRAFT 
752 N. Michigan Ave., Chicago, Ill. 

Enclosed is $ for which send nie Popular 

Homecraftfor ----------------------------------------------------------------------------- - - - - -- 

Name 

Street 

Town State 
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131J1I_T BETTER 
CONDENSERS AND RESISTORS 

False Economy 
Is Costly 

Nothing is likely to prove as costly as a cheaply 
made, over -rated condenser or resistor. 

Whether you are a manufacturer, professional set 
builder or experimenter, you cannot afford the high 
cost of a cheap condenser or resistor. 

Aerovox condensers and resistors are conservatively 
rated and thoroughly tested. They are not the most 
expensive, nor the cheapest, but they are the best that 
can be had at any price. 

A Complete Catalog with illustrations and 
detailed descriptions 

may be obtained free of charge on request. 
The Aerovox Research Worker 

is a free monthly publication that 
will keep you abreast of the lat- 

ts17 est developments in radio. Your 
Ile , h' rìtik r,F = 5 name will be put on the mailing 

list free of charge on request. 

AEROVOX WIRELESS CORP e 72 Washington Street, Brooklyn, N. Y. 

PRODUCTS THAT ENDURE 

AUTOMATIC TIME 
SWITCH 

',huts oft radio at ati in,. united tint,, 
T >pe ADC works on A.C. or I) Electric 

>. 'I >l,o .\It tor r a ttcül4 .\ I It 
ttrIes. .lntontatìc --uH, windin;. `.cls 

lit and and wear on tubes. l' -I also ou 
1c iHidHnv displays and NCOf sign. 11 

O lights, etc. Fully guai 

See Dealer -Or Send Direct 
Put !his w;ltchli:ul on your set! It, ore to 
,ueeify t1pe si:XTI\I:I, w,uo,,,i 

l'osta;e paid if u 
order I 1 i I H 11111S pugt:Ige. I I, .1. 1. 1 

X -L RADIO LABORATORIES 
1224 Belmont Ave., Dept. 502 -C, Chicago 

PROFIT MAKER FOR 
SERVICE MEN! 

Grlire !Hell :old so builders writ. 
u- h r attract ive llrelleA' pn Q)H sitiv!1. 

RIGHT NOW! 
Send For Our 

NEWEST CATALOG 
Largest Assortment and Biggest 

Bargains in 

RADIO SETS and PARTS 
ALL MERCHANDISE AT WHOLESALE 

S. HAMMER RADIO CO 
142 Liberty Street, New York 
Tel. Hitchcock 1152 -Dept. C 

Citizens Radio Call Boole . Magazine and Technical Reuicy. 

The RUNNYMEDE 
ATLANTIC CIT1', N. J. 

Just the hotel you want in Atlantic City -so cozy, 
so homelike, with meals that cannot be surpassed. 
Best location on Park Place -near Boardwalk. 
Many new rooms just completed -with lobby, sun 
parlor and solarium overlooking the ocean. Ameri- 
can plan. 

EVERETT J. HIGBEE 
Owner and Proprietor 

i 

GUARANTEED RADIO SERVICE 
Repairing- Testing -Designing and Electrifying 

`yJE are completely equipped to repair and test any make 
W Receiver or Power Device. Our high class workmanship, 

together with modern testing equipment, enables us to rapidly 
locate the defects involved in your receiver in a scientific man- 
ner. All work is guaranteed and our charges are no more than 
paid for inferior workmanship. 

DEALERS, JOBBERS AND MANUFACTURERS -Let 
us give you an estimate for repairing and servicing 
all your defective radio apparatus. Our prices are 
low and the workmanship is of the highest class 
obtainable. 

RADIO SERVICE LABORATORIES, Inc. 
44.0 So. Dearborn St. Phone Harrison 2870 Chicago, III. 

i 

"AN ADDRESS 
OF DISTINCTION" 

Unusual Facilities 

For Small Meetings Tool 
THE DRAKE ... renowned for successful 
Conventions ... also provides facilities 
particularly adapted to small -group 
meetings. Special accommodations . . . 

in room arrangements ... an extra Con- 
ference Room without extra charge . . . 

dining service fitted to your needs . . . 

and our experienced staff will relieve you 
of detail . . . obtain reduced railroad 
rates ... plan registrations ... suitable 
entertainment, etc. Costs are mod- 
erate. Write for further information. 

DRAKE 
ICTL, C1-1ICACC 

Under Blackstone Management 
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A NEW AMPLIFIER 

by FERRANTI 
Another great advance in amplification is made by the Ferranti 
250 -D3 amplifier. A higher quality of reproduction is achieved ; the 
frequency band has been widened ; temperature rises have been 
reduced ; condenser breakdowns have been eliminated ; voice and 
music are reproduced with equal clarity . . . and . . . no coin - 
pound of any kind is used in the power section. 

Months and months of intensive laboratory work were necessary 
to perfect such an amplifier. Here it is . . . a tested, finished 
product ready to do better any work where a QUALITY amplifier 
is required. Ferranti offers this amplifier secure in the knowledge 
that its outstanding performance will add to the already fine repu- 
tation of the name it bears. Lastly, it is moderately priced. 

COMPLETE DETAILS SENT ON REQUEST 
Do you use single and double channel amplifying units? Are you sincerely 

interested in a high QUALITY product sensibly priced? Then, by all means, 
get the complete details of this latest FERRANTI achievement. 

121 

New and Exclusive 
Features 

E RRANT 
250-D3 
Amplifying Unit 

(1) Unusually high 
amplificat ion 

completely 
fills largest audi- 
toriums. 

(2) High efficiency. 
(3) Low hum. 
(4) No overheating 

temperature 
rise never ex- 
ceeds 25 degrees 
centigrade. 

(5) No compound of 
any kind used in 
power section. 

(6) Electrolytic con- 
densers and dry 

type transform- 
ers and chokes. 

(7) No distortion 
. . . wide fre- 
quency range 

clarity and 
timbre on BOTH 
voice and music. 

(8) Top and bottom 
units inter- 
changeable with- 
out changes in 
wiring. 

(9) Single or double 
channel, with 
any specified in- 
put or output 
impedance. 

(Above) 
250 -D3 

DOUBLE 
Channel 

Amplifier 
Unit 

(Left) 
250 -D3 
SINGLE 

Amplifier 
for home 
and other 

uses 

FERRANTI, INC., 130 W. 42nd St., Desk 31, Newyork, N.Y. 

Dealers and Service Men : We Specialize in Replacement Parts 

BAL RAD 
REPLACEMENT BLOCK 

.14 
ATNARANENT N'37 

t he original. Fully 
anteed. Each 

BAL -R %D 
Replacement Block 

for Atwater -Kent 
No. 37 

This unit contains 
the proper chokes 
and high voltage 
condensers. All flex- 
ible wire colored leads identical to 
guar- $4.95 

BAL. RAD 
REPLACEMENT BLOCK 

MAIESTIC"B ELIMINATER 

Guaranteed for 1 
Each 

BAL-RAD 
Replacement Block 
for Majestic "B" 

Eliminator 
The condensers in 
this block are com- 
posed of High 
Voltage Condensers. 

year. $2.95 
VICTOR CON- 

DENSER BLOCKS 
Replacement in All 

Victor Sets 
Contains 10 % mfrls. 
Our 
price $3.25 

R.C.A. REPLACEMENT 
600V CONDENSER 

BLOCK 
For Rediolas Nos. 18, 33 
and 51, Part No. 8333. 
Special, 
Each $1.50 

VICTOR PUSH -PULL 
TRANSFORMER 
Input and Output 

Can be used with 171A -245 or 250 type 
tubes. Output matches 

xn-ing co ¡1 on all dynamic speakers. 
With Metal Jacket $2.50 
Without Metal Jacket 1.50 
PIGTAIL CARBON RESISTANCES 

500 ohm 15000 ohm $1.25 
1000 ohm 2.x000 ohm $ 
4700 ohm 2 megohm Per doz. 

THORDARSON Power 
TRANSFORMERS 
For Replacement In 

Zenith Sets 
Models ZE 10- 33- 335 -34. 
This transformer can also 
be used for circuits em- 
ploying the following type 
tubes: 5- 227- 1 -171A- 
1 -280. Our price 
EARL & FREED Power 

TRANSFORMERS 
For Models 78 -79 -95 
using á- 127's- 1 -180- 
2 -145 tubes. 25 cycle, 
$5.50, 60 
cycle 
For Model 22 using á- 
26's -2 -171 -2 -127 - 
1 -180. 25 cycle, $3.95, 60 
cycle 

$4.95 

$3.50 

$3.75 
BAL -RAD HY VOLTAGE SURGE - 

PROOF CONDENSERS 
For General Repair and Power -Pack 

Work 
We guarantee the e 
condensers for l0; t 

per cent. free replace- 
ment. Repair man 
should carry a few 
dozen in stock. 
One Mfd. 600 Working Volts 
Two Mfd. 600 " " 
Four Mfd. 600 " " 
One Mfd. 800 
One -half Mfd. 300 

Each 
30c 
40c 
60c 
50c 
25c 

R.C.A. DOUBLE 
FILTER CHOKES 

Part No. 8336 
R.C.A. Replacement Part 
No. 8336 contains two 
30 henry 80 mil chokes. 
Each choke insulated for 
1,000 

volts 95c 
R.C.A. BY -PASS CONDENSER 

Part No. 5996 
Comprising one ',' , and three .1 Ilfd. 
condensers. List $3.00, 35c Each 

TERNIS' 2O% with order, balance C.O.D. 2% discount 
allowed for full remittance with order only. 

NO ORDERS ACCEPTED FOR LESS THAN $2.50 

BALTIMORE RADIO CO., 47 -C Murray St., New York City 
Send for our latest Bargain Bulletin 

ANNOUNCING 
Two new books written especially for the practical 

tt'orker, service elan and experimenter 

PRACTICAL 
RADIO 

REPAIRING 
HINTS 

By 
John F. Rider 

all types. . . . In 
handbook ever made 
builder. 
Radio repair hints -Radio repair kinks- Simple test circuits -Noise elimina- tion- everything of interest to the service man. 

PRICE $2.15 POSTPAID 

This book is a handbook f,,r the radii, worker. Re- 
plete with facts and fignr, s. Hints ;oil kinks . . 

NO THEORY . NO FORMULAE . Prac- 
tical facts from the first page to the last. . 

In it you will find explanations of the modern 
radio systems, automatic volume control circuits. 
new forms of voltage distribution . automobile 
radio sets, public address systems, etc. 
Chapter upon chapter is devoted to the replace- 
ment problem in radio receivers, electrical values 
of coils, condensers, resistances, etc. 
Chapter upon chapter is devoted to useful radio 
tables which eliminate all need for calculating, coil 
turns, voltage reducing resistances, wattage rating. 
values of coils and capacities for filter systems of 

every respect the most modern -up-to- date -useful radio 
available for the radio service man and professional set 

PRACTICAL TESTING SYSTEMS is the first 
complete collection of accurate and practical test- 
ing circuits of interest to the service man, pro- 
fessional set builder and experimenter. This work 
contains test circuits which have been used in 
operation, consequently full details are provided 
with each circuit. 
Nothing Is left undone! All specifications of elec- 
trical values are quoted. Operating instructions 
and possible uses of the testing systems are stated. 
The units selected are those which will provide the 
maximum amount of data for minimum expendi- 
ture of money, tinse and patience. 
Among the many testing systems described in this 
hook are tube testers, capacity measuring systems, signal generators, radio 
frequency oscillators. audio oscillators, vacuum tube voltmeters, resistance 
testers, continuity testers, etc. Material for the man who wants a shun!, 
test unit or desires a laboratory arrangement. 

PRICE $1.15 POSTPAID 

PRACTICAL 
TESTING 
SYSTEMS 

By 
John F. Rider 

RADIO TREATISE COMPANY, INC. 
1440 Broadway Dept. C New York City 
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YOU CANNOT AFFORD 

The POTTER RUG 
ANTENNA provides 
the most convenient 
method of set instal- 
lations. Results are 
amazing. 

Lists at only $1.70 
Write for 

Complete Catalog 

The 
Potter Co. 

North Chicago, Ill. 
A National Organization 

at Your Service 

To Use Inferior Condens- 
ers for Your Service Work 

TO meet every requirement, 
we furnish Condenser Re- 

placements for all receiving sets, 
Eliminators and other accessories 
using Condensers, as well as Re- 
placement Cartridges in all sizes. 

1 

±ederatedpurchaser 
114 Reade St., New York City 

Help Wanted 
Royal -Eastern is about to inaugurate 

a special sales plan featuring a new re- 
ceiver built to give real satisfaction at a 
price enabling you to take a good profit. 

On this receiver we give you protected 
territorial rights; back you up with an 
advertising campaign and we really put 
you in business, practically without any 
investment ! 

If you are interested in becoming our 
exclusive agent in your county for the 
new Royal Receiver please write us im- 
mediately. 

Address your reply to: 

Exclusive Agency Division 
Royal- Eastern Electrical Supply Co. 

14 West 22nd St., N. Y. C. 

HAVE YOU SEEN OUR 

Radio Bargain Bulletin No. 31? 
Here Are a Few of the Items It Contains: 

THORDARSON DOUBLE FILTER RCA POWER TRANSFORMER, for 
i'Y -224 Screen Grid and UX -245 
Power Tubes. Type 380 $5.75 
THORDARSON SONORA POWER 
TRANSFORMER. Supplies plate and 
filament voltages to four 224's, one 
227, two 245's and one 280 tubes, 
used in B31, 33 and 35 sets $3.75 
R. C. A. POWER TRANSFORMER 
No. 8335 for Radiolas 33, 18 and 
17. Supplies Plate and Filament 
Voltages for four 226's, one 227, 
one 171 -A and 280 tubes $3.75 
THORDARSON HIGH -VOLTAGE 
POWER TRANSFORMER - 250 
Watts -for 2 UX -250's or 210's, 
and 2 -UX -281 Tubes $5.75 
KOLSTER -K -5 - ELECTRO-DY- 
NAMIC SPEAKER. complete with 
210 or 250 Power Amplifier and 
"B" Supply Unit in Cabinet. List 
$175.00 (less tubes) $26.50 
GOULD KATHANODE UNIPOWER 
6 -VOLT Automatic Radio. "A" 
Power from light socket $9.75 
SAMSON "PAM" No. 16. TWO - 
STAGE POWER AMPLIFIER (less 
tubes) $38.50 

CHOKE, Model T -2458, contains two 
18 Henry 250 Mill Chokes $6.25 
FILTER CHOKES -30 Henries - 
120 Mills $2.00 
THORDARSON 30 Henry 150 Mill 
Chokes. Type T2030Á $3.25 
DUBILIER 113''4 Mfd. HIGH VOLT- 
AGE FILTER CONDENSER 
BLOCK. D. C. Working Voltages 
1,000, 600 and 160 $3.75 
DUBILIER 4 Mfd. HIGH VOLT - 
AGE FILTER CONDENSER. D. C. 
Working Voltage 600 $1.80 
AEROVOX 7 Mfd. HIGH VOLTAGE 
FILTER CONDENSER BLOCK. D. 
C. Working Voltages 1,000. 800 and 
400 $3.25 
JEFFERSON STEP -DOWN TRANS - 
FORMER, 110 V. to 14 V. at 2'4 
Amps $ .95 
R. C. A. TWO STAGE AUDIO 
TRANSFORMER PACK Part No. 
5667. For Radiolas 33, 18 and 17. 
Ratio of each Transformer 3- 1- -$1.90 
THORDARSON HIGH -VOLTAGE 
POWER TRANSFORMER - 175 
Watts -for 1 -UX -250 or 210 and 2- 
UX -281 Tubes $4.25 
GENUINE R. C. A. U.X.216B RECTIFYING TUBES. Guaranteed and 
Packed in original R. C. .1. factory cartons. List $7.50. Special $2.35 

AMERICAN SALES COMPANY 19-21 WY 
O R K E C I 

ST. 
Y 

3 75 
A most powerful and sensi- 
tive magnetic speaker. Note 
self- contained output filter 
transformer - self- baffling, 
fabric lined metal housing. 
Large magnets, Reproduces 
without rattles or distortion. 

11 inches diameter s 4'4 
inches deep. SEND MONEY 
ORDER, CHECK. Olt 
STAMPS. C. O. D. ship- 
ments made on receipt of 
20 % deposit remittance. ISSU ED.SEND 

FOR 
TH I S aj11 

BOOK 
JUST == 

.,; i r. " 

RADIO SURPLUS CORP. 
56 -B Vesey St., New York City 
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Shoving cíght of the many Weston In- 
struments used in the radio cabin on the 

"City of New York." 

¡î Westons'S 

Byrd 
fotmot taie 

DEPENDABILITY iv needed 

Three Weston Instruments were 
used on this portable radio 
transmitting and receiving set. 

WHEN Commander Byrd formulated plans for the long stay in 
the Antarctic, a very important task was the selection of 

equipment that would give service under the most adverse condi- 
tions. 

There were no service organizations, factory representatives, nor 
extensive repair facilities in Little America : but a group of men, 
thousands of miles from civilization, whose lives and hopes de- 
pended upon the reliability of their equipment. 

Only Radio could penetrate their iso- 
lation. It was radio that carried daily 
messages to the waiting world, that kept 
exploring parties in touch with Little 
America, and with Commander Eyrd in 
his flight over the South Pole. 

And Weston points with pride to this 
important and unfailing radio service 
which was controlled with Weston in- 
struments- instruments not made espe- 
cially for the expedition but taken di- 
rectly from our standard stock. Again 
Weston has kept faith. 

The 2" and 3,4" Weston 
D.C. and Thermo -couple 
Models were used by the 

Byrd Expedition. 

PIONEERS 
SINCE 1888 

INSTRUMENTS 
WESTON ELECTRICAL INSTRUMENT CORPORATION 

574 Frelinghuysen Ave nue, Newark, N. J. 

KEEP STE'P 
WITH RADIO PROGRESS! 

R:\nuo is one of the real marvels of this modern age. L development eli pment 
has been phenomenal. It is growing, changing, ev, ' .ing new prin- 
ciples which require constant study. The demand is for technically 
trained men -men who keep pace with the unfolding revelations of 
this mighty and promising industry. 

The International Correspondence Schools Corse in Radio. pre- 
pared and constantly supplemented by outstanding authorities in the 
held. is specifically' designed to meet the requirements of the radio 
industry for technically trained radio men. The manufacturer, the 
distributor, the dealer, Communication and Steamship Companies, 
the U. S. Government, all insist upon up -to -date, expert training. 
Recognized for its completeness and practicability, an I.C.S. Radio 
Course provides this training. 

Authorities responsible for the preparation of the I.C.S. Radio 
Course include: H. H. Beverage, Radio Corporation of America; 
George C. Crom, American Transformer Company; Keith Henney, 
author of "Principles of Radio "; Malcom E. Gager, instructor at the 
Massachusetts institute of Technology; E. V. Amy, consulting radio 
engineer, formerly with R. C. A.; H. F. Dart, authority on radio tubes; 
Julius C. Aceves, consulting radio engineer, formerly of Columbia 
University, and others. 

The I.C.S. Radio Course is complete, from the foundational prin- 
ciples of radio to the most advanced stages, thoroughly and scientifi- 
cally covering every department of this vast industry. It is a modern 
education in radio, a valuable guide of advancement for men engaged 
professionally in the radio business. It also outlines the principles 
and possibilities of television. 

Mark and mail the coupon. We will send you all details. This act 
may be the real beginning of your career in radio! 

INTERNATIONAL CORRESPONDENCE SCHOOLS, &,x 8316E, Scranton, P.i. 
Without cost or obligation, please tell me all about the 

NEW RADIO COURSE 

Name 

Street Address 

City State -- 
if you reside to Canada, seni this coupon to the International Correspondoi..e Shooks 

Canadian, Ltd., Montreal, Canada 
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CALL BOOK BLUE PRINTS 
For Service Men, Set Builders and Experimenters 

ACCURA'l'E, clear and dependable drawings of nearly every known circuit. This, and 
our one day mailing, makes us the leader in Radio Blueprint Service. 

\ 

\ 
\ 
N 
N, 
N 

1 

N, 
No 

No. 
No. 
No. 
N 

N \ 
N 

\, 
\, 

N 
N 

N 

\ 

Factory Built Receiver Schematics 
Drawings listed below are intended for Service purposes only. If the schematic 

desire is not shown here, write us for it. 
dí24 A, C. Dayton Navigator 
sit3 Acme .%C7 
sl; I Acine .\:4 . 

SRI_ .111 -American Mohawk 1; u2 .111 -American Mohawk S 
81474 .111- Almerican Mohawk 91; . _....... ... 
81::1 .Aniericau- Bosch "S and 29 _.... 

1;73 anrerican -Bosch I.S 
'41:2 Anrrad 70 A. C.. 
8I; 1 1 .\Inrad 81 _. _.. 
-umoo Apex 48 Chassis . 

81;2 Atwater-Kent 38 
8I ;51 Atwater -Kent 55 & .,:,I' (('ap. Coupled 
,I;52 Atwater-Kent 55 & 55(' (Inductive Coupled 1.. . 

81;79 .ludiola 31 sil: Italkeit A 
It 111 Bremer-Tully 7-70 

81;75 Bremer-Tully 81 & 83 
8It23 Brunswick 3X110 
Slt71 Brunswick S-14 . . . 

SIt86 Bnutswick 15, 22, 32, 42 
SR7S Clarion 50 
'1 I; 47 Columbia SG-8 
81;29 Colonial 31AC 
'11t5 Crosley 608 (:embox 
81i0 Crosley 705 Showbox 
81;11 Crosley Jewelhox 71140 
'I457 ('rnsley 40S. 415. 42S &SSS.. 
S1467 Crosle}-- "Roamio" (.Vito Radio) 
S1tS3 Crsley 77 
51111 DayFan 50R11 
81;1;6 Delen .Auttl Radie 
81;87 Delco Police Short Wave Receiver 3003 
81;49 Edison 114. 115, ('4 
81;33 Era DuoConeertn 11-2 _._....... .. 
81;511 Eveready Series 50. .. .. 

81;13 Fada 7.\C .. . _... 
81;70 Fada 35 & 35Z _. 
81;111 Federal TI . 

81;'211 Freed-Eisemann NII-811 
8 1; 1 1 lreshnuut 2-N 12 . 

8I;r,s (;oncral Motor, .. ... 
I;a2 rilfillan 100 . . 

8 1; 4' C:raybar Electric l'.i. 1100 

N ,. Si190 Silver- Marshall 692 $0.50 

you 
$0.50 No. SI117 Grebe 7.\(' $0.50 5U No. SR59 Grebe SK -4 .(1 .50 No. SR40 Gulbransen Nine -in -Line ;)11 .50 No. SItl1; Howard Green Diamond ti U .50 No. SX1,56 doward S-GA 5U .50 No. SR77 Kellogg 523 5u .50 No. SI138 Kennedy 10 J0 

. 

..:'5011) 

No. SR4S Kennedy 20 ,$11 
No. SR81 Kennedy 26 .J0 

0 R No. S31 King Model J .50 55(1 

No. SR8 Kolster 4 .50 .5(1 No. ST145 Kolster 21 -23 .50 
.5(1 No. 51172 Roister K43 .. -. - - .50 ..50 No. SR65 Kylectron 70 - .54) .511 No. S1í7 Majestic (Grigsby- Gnurow) 711 . .50 .541 No. S1155 Majestic (Grigsby -(:moot) 9011 .50 511 No. SI184 Majestic (Grigsby- Grtuu,w) 130 -A .50 
.514 No. SR26 Philco 86 -82 .50 .50 No. SR60 Philco 95 .50 .50 No. SR30 RCA 60 .50 .511 No. SR64 RCA 66 .50 
.50 No. SR35 Silver -Marshall 30 .50 .50 No. SR53 Silver -Marshall 30 -B .50 
.50 No. SR82 Silver -Marshall 35 -A .50 
.50 No. Si127 Slagle (Continental) 9_ .50 .50 No. SR46 Slagle (Continental) R -20 .511 .50 No. 51125 Sonora Delux 5R .50 .50 No. Si19 Sparton ACS9 .511 
.514 No. SIMS Sparton 931 .50 
.511 No. Sß63 Sparton 5R9 .50 
.50 No. Si(36 Splitdorf E -175 .50 
.50 No. SRI 5 Steinite 261 .50 
.S(1 No. SR76 Steinite 70, 80, 95 .50 

511 No. SR34 Stewart -Warner 900 .511 
511 N. SR62 Stewart -Warner 950 . ,50 

.511 N. SRR5 Stewart -Warner 11. 100.1. B & C .50 
11 No. SRIR Stromberg -Carlson 635 & 636 .50 

.50 Nn. SR54 Stromberg- Carlson R4G .50 
.50 No. Sit37 Temple 8-60, 8 -80 & 8 -90 . .00 
50 Nn. SR69 Transitnne Auto Radio .50 

. .50 No. SR39 T'. S. Radio & Television 37 .50 
.511 No. SR61 Victor R -32. RE45 & R50 .50 
50 NO. SR43 Zenith 52 .50 

.50 

Public Address Systems 
Weh-t.r l;)cinc, AWi, l A37-50 ;(1.51) No. SRS9 Webster (Chicago) DII-250 $0.50 

Kit Receiver Blueprints 
Full sized blueprints are available of any circuit ever published in the Call Book. Space permits listing only 

a few of the more popular ones. Write us if the desired print is not shown here. 
N 14 itrowning -Drake 4 Tube Receiver l' -ing Audio frequency 

Amplification $1.00 
No. 32 Scott "World's Record" Super Eight 1.00 
N, t. 37 \iadis.ul\Inniro "One- Spot" iteceiver 1.00 
N 56 holm ote I Browning-Drake . 1.00 \ -,' "\W,rld'.. Record" Super Niue 1.00 

r,s Tmpr tw,1 Semler 41 K. C. Super- heterodyne Receiver (5 
drawings) 1.00 

N . 73 \blgoaformer Snl,erbeterodvne Receiver t 5 drawin.: -, 1.00 
No. 99 \Iaguaformer 9 -8 A. C. (5 drawings) 

. 1.00 

No. 123 World's Itecord Super Ten & Power Pack (6 drawings) $1.00 
No. 147 Custom -built Model Madison -Moore International One -Spot 

A. C. -Sub -panel Job (6 drawings) 1.00 
No. 167 Scott World's Record SG Nine 'Power Pack Operated" ( 4 

drawings) 1.00 
No. 179 Lincoln R -80 One -Spot Super -(3 drawings) 1.00 
No. 218 Aero International Four Receiver (4 drawings) . 1.00 
No. 231 Custom -built Model World's Record Shield Grid A. C. 10 

(4 drawings) 1.00 
No. 240 Pilot Super -Wasp Short Wave Receiver (3 drawings) 1.00 

Graphic Wiring Diagrams 
N 101 World's Record Economy Super 8 $0.60 
N,. 174 Sargent-Rament Seven Receiver ... .60 

1:45 Junior 2 Tillie Itecei, -er... . .. .10 
No. 196 Aero A. C. Short Wave Converter .60 
N :o: Silver -Marshall 730 lour 'folie Receiver .60 
N . 204 Sangamo Push -Pull Lab. Amplifier..._.... ,. .60 
No. 210 Silver -Marshall 6 Tube Receiver (u >ing ow put choke) .60 

No. 213 Junior 4 Tube Receiver $0.1(1 
No. 221 Modulated Oscillator .60 
No. 225 Hollister A. C. Super Eight .60 
No. 236 S -M 722 A. C. Screen Grid Receiver .60 
No. 237 S -M 735 Short Wave Receiver. A. C .60 
N . 244 S -M S. G. A. C. 712 Rec. (to be used with 677 Power Pack) .60 
N . 245 S -M 677 Power Pack (to be used with 712 Receiver) .60 

Schematic Wiring Diagrams Primarily for Service Work 
\ 1743 Sargent- Rayment Seven Rce. iver 
\ 1 57.1 Citizens Special Short \Wat. I; - 

191a Scott World's Record SG Niue "Battery operated" 
\ 1973 Aero A. C. 21 ('hronophase Receiver 
N 206a HFL Special Nine A. C. Super 
N.. :11a Magnafonner 1929 A. C. Super 
N . :21a Modulated Oscillator \ ::3a. Silver- Marshall 720 A. C. Shield Grid Six 
N.. 225a Hollister A. C. Super Eight 
N :31a IiFL Mastertone Receiver, A. C 
No. 236a S -M 722 A. C. Screen Grid Receiver 
No. 2373 S -M 735 Short Wave A. C. Receiver.. ._ 
No. 238a Lincoln 8 -40 Screen Grid A. C. Super.... 

$0.50 
.50 
.50 
.50 
.50 

.50 

..550 
.50 

.50 

.50 

N. 
No. 
No. 
N,. 
Nt). 
No. 
No. 
N t,. 
No. 
No. 
No. 
No. 
No. 
No. 

:39a C. R. Leutz "Seven Seas" Console Receiver $0.50 
242a National Screen Grid MB -29 Receiver .5(1 
243a Citizens 3 Tube Rec. using 224 Tube as Power Detector .30 
244a S -M S. G. A. C. 712 Rec. (to be used with 677 Power Pack) .50 
245a S -M Powe; Pack (to be used with 712 Receiver) .50 
219a Hammarlund- Roberts Hi -Q 30 .50 
250a Braxton -King A. C. S. G. Super. Model A .50 
254a Lincoln DeLuxe Ten A. C. S. G. Receiver .50 
255a Silver -Marshall 722 S. G. D. C. Receiver .50 
257a Hammarlund- Roberts HiQ -30 D. C .50 
266a Lincoln DeLuxe 31 .50 
268a Scott Auto Super .50 
270a Silver -Marshall 738 . .50 
271a Mississippi Valley 5C .50' 

Any of the above blue prints will be sent postpaid by return mail upon receipt of the 
proper amount. C. O. D. orders not accepted. 

CITIZENS RADIO SERVICE BUREAU 7TH FLOOR CHICAGO, ILLINOIS 
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RADIO 
SERVICE 

SCHEMATICS 

1 2 

Laboratory 

HE editorial staff of the CITIZENS 
RADIO CALL BOOK MAGA- 

ZINE has prepared the most complete 
Service Manual ever published -which 
is yours for the price of the "Call Book" 
alone. 

Over one hundred Schematic Wiring 
Diagrams of Popular Factory Built 
Radio Receivers and Power Supplies, 
carefully drawn by our own expert 
drafting force, are contained in this 

BIG NEW SERVICE MANUAL. 

RECEIVER RESPONSE CURVES, 
showing sensitivity, selectivity and 
fidelity characteristics, prepared in our 
own laboratory as specified by the IRE 
and RMA are given, showing such pop- 
ular brands as RCA, Majestic, Atwater 
Kent, Crosley, Silver, Sparton, Stewart - 
Warner, Brunswick and others. 

and workshop formulas are shown in simplified form 
to aid the Service Man and Engineer 

The regular annual subscription price to the "Call 
Book" $2.00. We offer Boo is .00. e o you . . 

ONE FULL YEAR'S SUBSCRIPTION AND ®® 
THIS COMPLETE SERVICE MANUAL for only 

If you are already a subscriber, we will 
extend your subscription for a year. 

Fill in the Coupon, 
Enclose $2.00 and 

get your "Call Book" for 
one whole year 

and 
this BIG HANDY 

SERVICE MANUAL 

as a premium 

CITIZENS RADIO SERVICE BUREAU 
508 South Dearborn Street, Chicago, Ill. 

Gentlemen: 

Please find enclosed $2.00, for which kindly enter by subscription for One Full Year to 
CITIZENS RADIO CALL BOOK MAGAZINE and TECHNICAL REVIEW. It is 
understood that I am to receive ABSOLUTELY FREE, a copy of "Radio Service 
Schematics." 

NAME 

STREET & NO 

CITY.......................................................... STATE 

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

www.americanradiohistory.com

www.americanradiohistory.com


126 Citizens Radio Call Book Magazine and Technical Review 

A 

Index to Advertisers 
í:illl111111111iI111111IIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII I I I I I I11111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIItlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllUIIIW 

Aero Products, Inc. 
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Runnymede, The 120 
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Sterling Hotel _ ____100 
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Thordarson Electric Mfg. Co._____10 7 

V 
23 Van Nostrand Company, D. 95 
13 Vari -Tone Lab. 114 

Magnavox Company, The 27 
McGraw -Hill Book Company, 

Inc. 116 
Midwest Radio Corporation 21 

Miles Reproducer Co. 114 

Mississippi Valley Radio Co._ -- 94 
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National Radio Institute 5 

National Sound Service Bureau 116 
Nelson Electric Co. 118 
Norden -Hauck, Inc. __110 
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Polymet Mfg. Corp. 118 
Popular Homecraft 119 
Potter Co., The 122 

W 
Webster Co., The 117 
Wedel Company, Inc. 105 
Wellston Radio Corp. .. 111 

West Side YMCA Radio School 118 
Western Radio Mfg. Co. 105 
Weston Electrical Instrument 

Corp. 123 
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Move Up 
with Progress 

Modernize your service work . . . make radio engineering progress 
enjoy "Supreme" higher type of skill . . . "Supreme" profits . . . 

. . . standardize on Supreme Testing Instruments. It will pay you . . 

to know the advantages of these latest additions to the Supreme line. 

A REVOLUTIONARY SET ANALYZER 

u e'i11 want this revolutionary set 

25 Testing 
Instruments 

in 1 
ALL READINGS ON 

ONE METER 
A one meter instrument, more 
complete, and with greater 
range and elasticity, than any 
other set analyzer regardless of 
the number of meters employed. 

SUPREME SET 
ANALYZER 
MODEL 90 

Size 41/4 x 91/4 x 111/4, weight 
6 lbs., Dealers' Net Price, F. 
O. B. Greenwood, Miss. 

$78.50 
The better you are acquainted 
with the functions and powers 
of all the set analyzers offered 
the radio man today, the more 
you will appreciate, the more 

analyzer produced by Supreme. 
And with a pleasant shock you will discover that this super Set Analyzer 
compares in price with ordinary analyzers. Ask your jobber to show it to 
you. Some of its features are shown below. 

79 Distinct readings and ranges available -as compared with a maxi- 
mum of 20 in nearest approaching competitive instruments. 
22 Distinct ranges for external use -against a maximum of 13 in 
other instruments -and obtained with only 3 connections compared 
with 7 to 16 connections required in other set analyzers. 
All Pentode. screen rid and overhead heater type analyses and tests 
made WITHOUT ADAPTERS. 
Measures screen grid current and Pentode current. 
Tests helium non- filament rectifier tubes. 
Measures resistances and capacities. 
Measures reactance of choke coils from 2 to 100 henrys. 
May be used as output meter on any type of radio, meter adaptable 
tor output impedances ranging from 1000 to 35,000 ohms. 
Provides high and low resistance continuity tests. 
READS GRID TO PLATE VOLTAGES. 
Meter measures alternating voltages at 1000 ohms per volt. 
ONLY SET TESTER OR ANALYZER PROVIDING READINGS OF 
ALTERNATING CURRENT IN MILLIAMPERES. 
Supreme analyzer plug eliminates the need for extra leads and 
adapters. 
Battery for continuity testing enclosed and protected, preventing ac- 
cidental shorts and loose connections. Ordinary flashlight cells, readily 
obtainable everywhere, employed. 

Smaller! Faster! More efficient! More thorough! Ultra modern! Sums 
up the superiorities of Supreme Model 90. Truly "Supreme by Comparison." 

PARTICULARLY ADAPTED FOR TESTING AUTO RECEIVERS 

your partner . . . 

"Supreme" prestige 
. handsomely . . 

THE MASTER STROKE 
IN TUBE CHECKER DESIGN 

SUPREME TUBE CHECKER 
Size 314 x 9 N 6,1,;. 
Weight 6 lbs. 

Counter 
type 

Portable 
type 

$26.95 
$29.95 

TESTS ALL TU'BE'," 
INCLUDING l'ENT- 
onE. SCREEN GRIn 
AND THE NEW ' 

VOLT TUBES \\ITII 
OI-T Al)A PTE I :s. 
Without a doubt. 
master stroke in "count 
er- tube -checker" design. 
for simplicity, latitude, 
serviceability, and. low 
cost. Large 3y_` l) . \rsnval movement meter in Bakelite case. Full size 
transformer; every type tube tested at correct filament voltages. impossible 
to even begin to cite the many points on which it outscores any other ntle 
checker selling up to $40. The dual -type tube checker you have been waiting 
for-counter and portable use. 
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SUPREME DIAGNOMETER 
Model 400 -B 

Readers of Citizens Radio Call Book 
now need no detailed description of 
the Supreme Diagnometer. It has 
made history . . . and is still making 
it . in the realm of radio service 
work. Radio service men who strive 
to do justice to their skill by having 
the best tools obtainable instinctively 
think of the Supreme Diagnometer as 
basic equipment for shop and "lab." 
They know it makes every conceivable 

test on every radio set. 
Dealers' Net Price, F.O.B. Green - 
wood, Miss. Sizeoa 139.50 12ís x 1817 

Available in an even smaller case 
for the radio man who does not 
care to carry tubes, tools and 
spare parts in the same unit. 

Every progressive distributor can show you, sell you and deliver immediately the complete 
line of Supreme Testing Instruments, including in addition to those shown here, the 
Supreme Tube Tester, Model 90, $98.50; Supreme Tube Checker, Model 17, $21.75; 
Supreme Ohmmeter, $18.50; Supreme Laboratory Test Panel, $60.00. If your distributor 
is not a "Supreme" distributor, send the coupon direct to the factory. 

SUP EME 
Testing Instruments 
"SUPREME BY COMPARISON" 

Supreme Instruments Corp. 
Greenwood, Miss. 

Distributors in all principal cities 

Service Depots in New York, Philadelphia, Pitts - 
burgt, Chicago, Kansas City, Seattle, Toronto and 

San Francisco. 
I 

1 

I 
I 
I 
I 
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SUPREME INSTRUMENTS CORP. 
377 Supreme Bldg., Greenwood, Miss 

Please give full particulars on 

Name 

Firm Name 

Street Address 

City State 

1 

1 

Tell 'Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review 
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WHOLLY 
NEW 

10 TUBES 
«««« 

EMPLOYS 
HOPKINS 
BAND- REJEC- 
TOR SYSTEM 

Citizens Radio Call Book Magazine and Technical Review 

10 KILOCYCLE 
STATION 

SEPARATION 
«««« 

WORLD -WIDE 
RECEPTION! 

WHEN RADIO'S HISTORY IS FINALLY WRITTEN 
THIS AMAZING SUPER WILL BE SET DOWN AS 

THE FIRST « « « 

REALLY GREAT RECEIVER 
In the development of all arts and 
devices, there stand out epochal, 
basic achievements toward perfection. 
Motor car men know exactly the feat 
that marked the turning point to today's 
unfailing reliability of the automobile. 
The aviation expert knows what 'plane 
established the pattern of design and 
construction to insure safe travel 
through the air. 

And, we know enough of radio 
now to make this bold claim that this 
wonder 1931 H. F. L. Mastertone 10 
marks entry to an entirely new era in 
this new art. 

The Super's the Thing! 

Long known to be the ideal circuit 
for receiver use, i t remained for 
H. F. L. to adapt the super- heterodyne 
to practical home reception. True to 
its name, the super has been the 
superior set in power, in selectivity, 
in pure tonal quality. Yet to combine 
these qualities with the demanded 
simplicity of control and ease of opera- 
tion was a task that baffled radio's 
best engineers for years. 

Now we have all these features in 
a history- making receiver and at a 

price that bespeaks the genius and 

cleverness of today's engineering skill 
and manufacturing ingenuity. 

Awe -Inspiring in Action! 
This receiver is actually, definitely 

revolutionary. It sets up entirely new 
standards of design, building and per- 
formance. Operation of silky smooth- 
ness that thrills you to new heights of 
radio enjoyment. Sharpness of selec- 
tivity that is truly breath- taking in its 
surprising precision. A sweet, full 
tone quality that is inspiring in its 
sheer naturalness! Power and reach 
that awes even the hardened, experi- 
enced DX explorer! 

Why It is Different 
H. F. L. exclusively uses the newly 
perfected Hopkins Band Rejector 
System, a circuit of which you will 
hear much from now on in radio. By 
this method, the width of the band 
may be adjusted to absolute precision, 
without impairment of the audio. Tune 
the entire scale in steps of 10 kilo- 
cycles, just as surely as you set the 
clock! Distant stations reproduced with 

the same clarity and definiteness as 
locals! 

Try It at Home 
Surging power that lays the world of 
broadcast at your finger tips! Tone that 
lifts you to the realm of illusion with 
the artists before you- reproduction 
that elevates you to hitherto unscaled 
heights of musical enjoyment. 

Give H. F. L. the chance to prove 
all these unusual claims. Test the giant 
power of the Mastertone in your own 
home. Experience its uncanny separa- 
tion of stations. Thrill at its amazing 
reach into the far corners of the world. 
Do this all at our risk. 

Book Tells All 
Details of this history- making re- 

ceiver and our new policy of distribu- 
tion, placing this wonder set within 
the reach of all, are set out in a new 
Brochure. Send for and get this book 
without cost or obligation. No sales- 
man will call on you -you will not be 
importuned to buy. Write now. You 
owe it to yourself to know all about 
the H. F. L. Mastertone 10 before 
purchase of any new set. 

HIGH FREQUENCY LABORATORIES 
DEPT. A930, 3900 CLAREMONT AVENUE 

CHICAGO, ILLINOIS 

AMERICA'S LOWEST PRICED FINE RADIO! 

H«F<L 
MASTERTONE 

SUPER 10 

HIGH FREQUENCY LABORATORIES, Dept. A930, 
3900 Claremont Ave., Chicago. 

Without cost or obligation, please send me a copy of your 

new Brochure describing the new 1931 H. F. L. Mastertone 10 

and your liberal selling policy. 

Name 

Address 

City State 

A 
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The Biggest Value Ever Offene 
in a Radio Set Analyze 

WHY consider inferior set testers 
when a Jewell Pattern 199 Set 
Analyzer, proved through more 

than two years' service, costs so little? 
Accuracy is vital in a radio service in- 

strument. The large meters of the Pattern 
199 are inherently accurate. These meters 
have been proved on thousands and thou- 
sands of industrial applications. Their 
clearly marked legible scales are easy to 
read accurately. 

Why consider an instrument that re- 
quires an encyclopedia to tell how to 
operate it? The Jewell Pattern 199 is so 
simple to operate that if you leave the 
instruction book at home you need experi- 
ence no difficulty. 

Why experiment with cheap, inferior 
testers? The Jewell Pattern 199 is built to 
the highest standards by an exclusive man- 

30 YEARS MAKING GOOD INSTRUMENTS 

Pattern 199 Set Analyzer 

Dealers' Price $73.12 
List Price - - - $97.50 

The Jewell Pattern 199 is un- 

equalled in accuracy, speed, 
and simplicity of operation 
by any other analyzer of 
comparable price. 

nfacturer ofinstruments.The only changes 
in the Pattern 199 in more than two years 
are adjustments to take care of new factor. 
in radio equipment. 

In the Jewell Pattern 199 you get a 
proven set analyzer- there are more than 
fifteen thousand of them in service today 
-an analyzer with two large, easy -to -read 
meters - an analyzer that is inherently 
accurate, durable and reliable -an analyz- 
er that is simple to operate an analyzer 
that makes every worthwhile field test 
at a price made possible only by quantity 
production. 

Againwe repeat-you may be able to buy 
some kind of a set analyzer for less money, 
but you can't get as much for your money 
in any other analyzer on the market as 
you get in the Jewell Pattern 199. 

Jewell Electrical Instrument Company 
1642 -G Walnut St., Chicago, Illinois 

Mail your 16 -page bulletin describing the Pattern 199 

Set Analyzer and 

Name 

Address 

other Jewell Service Instruments. 
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RADIO /TUBES 
3 New Members of 
the Cunningham family 

In all instances where low consumption is required, these new Cunningham Radio Tubes 
should find an increasing use. They are constructed to the high standards of in -built quality 

which have characterized Cunningliants for the past fifteen years. 

\1.:V4 l(Ilth 

CX 3 3 Q: 
2 volt, .06 Ampere Detector and Amplifier. This general purpose tube has 
been developed for dry battery and single cell storage battery operation. 
The filament requires only .06 ampere and therefore is recommended for 

use in battery sets where extreme economy of filament power is desirable. It is similar to the 
CX -299 in external appearance but has greatly improved electrical characteristics and therefore is 
not directly replaceable in sets at present employing CX -299 tubes. The small standard CX base 
is used. 

Operating voltages: filament 2.0 volts, plate 90 volts maximum, grid volts. 

C )(-33 1 
2 volt, .130 Ampere Power Amplifier. This power amplifier or loud speaker 
tube is intended for operation with the CX -330 and CX -331. Although it 
is similar in external appearance with improved electrical characteristics, 

to the CX -220, it is not interchangeable due to the lower filament voltage of 2 volts. The power 
output is 170 milliwatts which is sufficient for portable sets and when used in push -pull circuits 
is sufficient for ordinary home reception. This tube employs the small standard CX base. 

Operating voltages: filament 2 volts, plate 135 volts maximum, grid negative 221/2 volts. 

CX-332: 
2 volt, .06 Ampere Screen Grid Amplifier. This tube is intended to be used 
with the CX -330 and CX -331 tubes for portable and battery operated 
receivers. It is similar in appearance to the CX -322 but has greatly im- 

proved electrical characteristics. Because of the lower filament voltage it is not directly inter- 
changeable with CX -322 tubes. This tube is capable of high radio frequency amplification 
resulting in sensitive portable and battery sets. It employs the standard CX base with a fifth 
connection at the top of the bulb. 

Operating voltages: filament 2 volts. plate 135 volts maximum, screen grid voltage 67!!, volts 
maxiuum, control grid voltage 3 volts. 

E. T. CUNNINGHAM, INC. 
SAN Flt VN(:IS(:(1 (:HICACO DALLAS ATLANTA 
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