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They say we're 
enthusiastic 

...and we are ...we caught it fron 

Dealers and Jobbers 
AN unbroken record of "no distress merchandise" . . . 

a service history, certified by scores of jobbers and 
dealers, to the effect that Gulbransen Radio very rarely 
requires a service call after installation ... these are the 
reasons why we are "enthusiastic ", as a trade magazine 
commented recently in quoting from a Gulbransen 
advertisement. 
The Gulbransen line, with its background of nation -wide 
goodwill, is today one of the surest profit producers in the 
industry. These modern Superheterodynes have every- 
thing that is new and wanted ... EVERYTHING 

There is no cheap Superheterodyne, because you know 
and we know that a good Superheterodyne cannot be 
built and sold cheaply. The low- priced Gulbransen re- 
ceiver is a time -tried TRF set of splendid performance - 
better than a cheap "Super" could possibly deliver. 

Another fact which you know and we know, is that "most 
service calls start in the factory production line ". Gul- 
bransen stops 99% of them there, by the simple means of 
employing two inspectors for every three producing 
workers. 
That's why Gulbransen dealers are "sitting pretty" . . . 

and we'd appreciate an opportunity of proving this to 
you. Wire or write - 
GULBRANSEN COMPANY 

Factory and General Offices: 816 N. Kedzie Ave. 

CHICAGO, ILLINOIS 

SUPERHETERODYNE 

TUNED RADIO FREQUENCY 

Console De Luxe Model 
235. 10 -tube Superhetero- 
dyne (four '35 Vari -mu, 
two '47 Pentode in push - 
pull, three '27 and one '80). 
Compensating Dynamic 
Speaker, Visual Tuning 
meter (simplified distance 
tuning), Automatic and 
Manual Volume Controls, 
Tone Control, Full -floating 
Tuning Condenser, Power 
Switch. No "blasting," no 
fading, no "tube" noises, 
no cross -talk. Price, com- 
plete with R. C. A. tubes, 
$113.50. 

Console Receiver Model 
135. Seven -tube Superhet- 
erodyne, same chassis as 
Model 130, in beautifully 
designed cabinet, 40 inches 
high. 2 to 5 micro -volt sen- 
sitivity (per meter). Tone 
Control. No tube noises or 
cross -talk. Price, complete 
with R.C.A. tubes, $79.50. 

Mantel Receiver Model 
130. Seven -tube Superhet- 
erodyne (two '35 Vari -mus, 
one '47 Pentode, two '24 
screen grid, one '27 and one 
'83). 10- kilocycle separa- 
tion. Full- floating Tuning 
Condenser. Completely se- 
lective, beautiful in tone. 
Finest cabinet work. Price, 
complete with R. C. A. 
tubes, $69.50. 

Mantel Receiver Model 
330. Six -tube, tuned radio 
frequency, including four 
'24 screen grids, one '45 
power tube. Powerful Dy- 
namic Speaker. Selective, 
sensitive, ample volume 
and pleasing tone. Price, 
co,.,plete with R. C. A. 
tubes, $48.00. 
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N COUNTRIES 

Darkened areas show the 
foreign countries in which 
Scott All -Wave Receivers 
are depended on for radio 
contact with the rest of the 

world. 
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Not only in America, is the 
Scott All -Wave supplying an entirely new 
concept of radio performance. In other lands too - 
in difficult spots, this receiver is doing equally sen- 
sational work. For instance, atmospheric conditions 
are so bad in the Canary Islands that reception there 
has always been considered almost impossible. Scott 
All -Wave Receivers located in the Canary Islands, 
bring in stations 9,000 and 10,000 miles away with 
good clarity and volume. But it is the underlying rea- 
son for such amazing performance that interests you! 

The Scott All -Wave Receiver is so powerful and so sen- 
sitive, that when operated with the volume turned way down 
below the noise level, there is still more than enough sen- 
sitivity to give ample loud speaker reproduction of signals 
originating 9,000 and 10,000 miles away. This is one of the 
main reasons why Scott All -Wave Receivers are being used 
with complete success in 63 foreign countries today -why 
Scott owners in this country can tune 'round the world with their 
receivers whenever they choose -and why YOU will want a Scott! 

What is the Difference that makes the 
Scott All-Wave so much Better? 

The Scott All -Wave is not a factory product. It is built in the 
laboratory by experts and to laboratory exactness. Physical mea- 
surements are by the micrometer- electrical measurements are 
computed to the smallest fractions -each nut and bolt, each wire, 
and each operation, no matter how small, is performed by a man 
with a thorough technical understanding of radio. 

The result is a precision -built receiver capable of doing things 
that factory -built receivers can never hope to do. The result is sen- 
sitivity so great that Chicago owners can listen toG6SW, Chelms- 
ford, England; 12R0, Rome; VK3ME, Sydney; HRB, Honduras; 
and many others any day they choose. The result is also perfect 
10 Kilocycle selectivity. No cross talk." And the resulting tone 
is nothing short of downright realism -full, round and natural. 

These Foreign Countries 
Now Served by SCOTT 
ALL -WAVE RECEIVERS 
1. ALASKA 
2. ARGENTINE 
3. BARBADOS 
4. BELGIUM 
5. BERMUDA 
6. BRAZIL 
7. BRITISH GUIANA 
8. BRITISH OCEANIA 
9. CANADA 

10. CANAL ZONE 
11. CANARY ISLANDS 
12. CHILE 
13. CHINA 
14. COLOMBIA 
15. COSTA RICA 
16. CUBA 
17. CZECHOSLOVAKIA 
18. DOMINICAN REPUBLIC 
19. ECUADOR 
20. EGYPT 
21. ENGLAND 
2L FINLAND 
23. FRANCE 
24. FRENCH WEST AFRICA 
25. FRENCH WEST INDIES 
26. GERMANY 
27. GREECE 
28. GUATEMALA 
29. HAITI 
30. HAWAII 
31. HONDURAS 
32. INDIA 
33. ITALY 
34. JAMAICA 
35. JAPAN 
36. MALTA 
37. MEXICO 
38. NETHERLANDS 
39. NETHERLAND 

EAST INDIES 
40. NETHERLAND 

WEST INDIES 
41. NEW ZEALAND 
42. NICARAGUA 
43. NORTH AFRICA 

The E.H. SCOTT RADIO LABORATORIES, Inc. 
FORMERLY SCOTT TRANSFORMER CO. 

1 150 Ravenswood Avenue, Dept. CB2, Chicago. Illinois 

Sturdy Construction Protects 
Precision Adjustments 

The precision work. which gives the Scott Al I -Wave its suprem- 
acy is assured constancy by the heavy steel chassis -rigid as 
a bridge, and chromium plated to protect it from deterioration. 
The All -Wave chassis is so sturdily built that it is uncondi- 
tionally guaranteed for five full years. Any part proving de- 
fective within that time will be replaced free of charge. 
44. NORWAY 
45. PANAMA 
46. PERU 
47. PHILIPPINE ISLANDS 
48. POLAND 
49. PORTO RICO 
50. PORTUGAL 
51. SALVADOR 
52. SAMOA ISLANDS 
53. SCOTLAND 
54. SIAM 
55. SOUTHERN RODESIA 
56. SPAIN 
57. SWITZERLAND 
58. TRINIDAD 
59. UNION SOUTH AFRICA 
60. URUGUAY 
61. VENEZUELA 
62. WALES 
63. YUGOSLAVIA 

CLIP 

Write for 
Full Details 

Surely. a 15 -660 meter receiver 
that will satisfy the exacting re- 
quirements of 63 different foreign 
countries. will suit your needs 
better than any other. Surely, a 
receiver that is tested on recep- 
tion from London and Rome be- 
fore shipping is the receiver you 
would rather own. Mail coupon 
today for full particulars of the 
Scott All -Wave Receiver. (Name 
and address of Scott ownerin any 
foreign country, sent on. request). 

The E. H. Scott Radio Laboratories, Inc. 
4450 Ravenswood Ave., Dept. CB2 
Chicago, Illinois 

Send me full details of the Scott All -Wave, 15 -550 
meter superheterodyne. 
Check here if Set Builder Dealer Radio DXer 

Name 

Street 

Town State 
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C t1i1EitIILTEIIODY1%E 
CONSOLES 

are the Sets to Sell 
Audiola sales are at a high peak for two reasons -1st, Console 
sets are the big sellers today. 2nd, Audiola Console sets win 
customer approval. Here are the Audiola features -12 reasons 
why you should begin an active selling campaign with Audiola 
Consoles. PENTODE. VARIABLE -MU. FULL RANGE 
TONE CONTROL. FULL VISION DIAL. PHANTOM 
LIGHT INDICATOR. R.C.A. TUBES. JENSEN DYNAMIC 
SPEAKER. BEAUTIFUL CABINETS. SUPERB TONE 
QUALITY. EXCEPTIONAL PERFORMANCE. EXTREME 
VALUE. 10 YEARS' EXPERIENCE. 

Known For Its Tone 

i °t+lttlUiYlYil111ili1ÍÜ'Wt1'' 

421/2 in. High by 24%/ In. Wide 

391/2 in. High by 23% in. Wide 

1 lodel 712 Seven tube FULL SIZE Superheterodyne 
employing both Pentode and Variabie- 

Mu tubes. Equipped with tone control, full vision dial, 
phantom light indicator and dynamic speaker. The above 
Console is FULL SIZE with beautiful front panel of figured 
stump walnut and decorative panels of lacewood and burl 
walnut. 
Uses the following tubes: 2 -35; 2-24; 1-27; 1-47: 1 -80. 

$6993 List price complete with genuine 
Cunningham or Radiotron tubes 

Model 914 Nine tube FULL SIZE sturdily constructed 
superheterodyne. employing in addition to 

two Variable -Mu tubes, also two Pentode tubes in push -pull. 
preceded by a first audio stage. A powerful receiver with 
tremendous volume output. Tone control, full vision dial, 
phantom light indicator and large 12 in. dynamic speaker. 
Beautiful substantial cabinet. Uses follow- 
ing: tubes: :: -:1:,: 1 -24: 3-27; 2-47: $8900 l -1;(i. List prier complete with genuine 
Cunningham or Radiotron tubes 

YEARS ARS ago AUDIOLA first made its 
appearance. AUDIOLA now has this record - 
10 years of successful manufacturing and mer- 

chandising-10 years of good radio business and profit for 
Audiola dealers and jobbers. Master radio engineers have 
continued to increase Audiola quality from year to year. 
Since the 1921 -1922 interval, Audiola has made an amaz- 
ing gain in popularity. Today Audiola is creating and 
maintaining a strong consumer demand by sheer value and 
performance. 

An Audiola franchise today is of great value -there are 
territories available for jobbers -don't overlook this out- 
standing radio opportunity. 

UDIOLA 
RADIO COMPANY 

430 SO. GREEN ST. CHICAGO 
RADIO CALL BOOK MAGAZINE AND TECHNICAL REVIEW, February, 1932. VOL. XIII, No. 2. Published monthly at Chicago, III. Subscription price. $2.00 per year. 25 cents per 
copy. Entered as second -class matter September 3. 1931, at the Post Office of Chicago, Ill., under the Act of March 3, 1879. Citizens Radio Service Bureau, Inc., Publishers. 508 S. 

Dearborn St., Chicago. 
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I1ADI Ql 
Don't spend your life slaving away in some dull, hopeless job! Don't be sat- 
isfied to work for a mere $20 or $30 a week. Let me show you how to make 
money in Radio -the fastest- growing, biggest field on earth! 

JOBS LEADING TO SALARIES 
OF $50 A WEEK AND UP 

Jobs as Designer, Inspector and Tester -as Radio Salesman and in Service 
and Installation Work -as operator or Manager of a Broadcasting Station - 
as Wireless Operator on a Ship or Airplane, as a Talking Picture or Sound Ex- 
pert - HUNDREDS of OPPORTUNITIES for fascinating, well -paid Jobs! 

10 Weeks of Shop Training 
At Coyne in Chicago 

You are given a thorough train- 
ing in Radio at Coyne -in 10 
short, pleasant weeks by 
actual work on real Radio, Tele- 
vision and Sound equipment. 
We don't waste time on useless 
theory. We give you the prac- 
tical training you will need. 
All Practical Work at Coyne 
You are not trained by book study 
at Coyne. We train you on a great 
outlay of Radio, Television and 
Sound equipment -on scores of 
modern Radio Receivers, huge Broadcast- 
ing equipment, the very latest Television 
apparatus, Talking Picture and Sound Re- 
production equipment, Code Practice 
equipment, etc. You don't need advanced 
education or previous experience. We give 

you -right here in the Coyne Shops 
-the actual practice and experience 
you'll need. 

TELEVISION 
Is Now Here! 

And TELEVISION is already here! Soon 
there'll be a demand for THOUSANDS of 
TELEVISION EXPERTS! The man who 
learns Television NOW can have a real 
future in this great new field. Get in on 
the ground -floor of this amazing new Ra- 
dio development! Learn Television at 
COYNE on the very latest, newest 
Television equipment. 

Talking Pictures 
A Great Field 

Talking Pictures and Public Address 
Systems offer thousands of golden 
opportunities to the Trained Radio 

II. C. Lewis, Pres. Radio Division Founded 1899 

Coyne Electrical School 
SOO S. Paulina Street Dept. 22 -5A Chicago, Illinois 

man. Here is a great new field of Radio 
that has just started to grow ! Prepare 
NOW for these marvelous opportunities! 
Learn Radio Sound Work at Coyne, 
on actual Talking Picture and Sound 
Reproduction equipment. 

IH. C. LEWIS, President 

Radio Division, Coyne Electrical School 
500 S. Paulina St, Dept 22 -5A, Chicago, Ill. 

Dear Mr. Lewis:- 

Coyne is 32 Years Old 
You get Free Employment Help as 
long as you live. And if you need part - 
time work while at school to help pay ex- 
penses we'll gladly do all we can to get it 
for you if you will tell us your problems. Coyne is 
32 years old! Coyne training is tested -proven he- 
yond all doubt. You can find out everything ABSO- 
LUTELY FREE. JUST MAIL COUPON FOR 
MY BIG FREE BOOK, telling all about jobs - 
salaries- opportunities. Mail the coupon -NOW! 

mi um MI MO MN =Ill NM MIN M- 

Send me your Big Free Radio Book and ' 
all details of your Special Offer 

IName 

Address 

City State 
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Editorial 
F. A. Hill, our editor for the 

past four years, left us a short while 
ago to regain his health in the South. 
During his leadership here he won a 
place in the heart of everyone on the 
staff of this magazine. We wish him 
the best of luck and a speedy recovery. 

Now that you have seen our new 
cover, how do you like it ? One of 
its features is a complete table of con - 
tents of the major articles contained 
in the book. We hope that you will 
send us your suggestions and com- 
ments to make your magazine every- 
thing that you want it to be. 

Look over the Brief Items and get 
the other fellows' ideas. Many ques- 
tions are answered, and you may find 
the solution to some problems which 
have been bothering you recently. In 
answer to many requests which we 
have received from our service me.1 
readers, we are featuring a very help- 
ful ohmmeter with three ranges, which 
may be easily built and at a very 
low cost. Other features which we 
ivisheto call to your attention are the 
articles on the nearness of Television, 
the Frequency Monitoring Station at 
Grand Island, and a complete Short 
Wave Transmitter. 

Have you ever had difficulty in 
aligning a superheterodyne receiver 
in your service work ? The answer is 
given on page 39. A new super con- 
trol Radio Frequency Pentode is 
treated on page 40 and its tentative 
characteristics are given on page 42. 

Beginning next issue we plan to 
publish voltage charts on all receivers. 
We shall catch up on the past four 
issues as fast as we can with charts of 
the receivers already published. 

Editor. 
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Important and far- reach- 
ing developments in 
Radio create sudden 
demand for specially 
equipped and spe- 
cially trained Radio 
Service Men. 

This excellent 
set analyzer 
and trouble 

shooter included 
with our course 
of trainin -1 MANY skilled Radio Service Men are needed now to service all- electric 

sets. By becoming a certified R. T. A. Service Man, you can make 
big money full time or spare time, and fit yourself for the big -pay 

opportunities that Radio offers. 

We will quickly give you the training you need to qualify as a Radio service 
man ... certify you ... furnish you with a marvelous Radio Set Ana- 
lyzer. This wonder instrument, together with our training, will enable you 
to compete successfully with experts who have been in the radio business 
for years. With its help you can quickly diagnose any ailing Radio set. The 
training we give you will enable you to make necessary analysis and repairs. 
Serving as a "radio doctor" with this Radio Set Analyzer is but one of the 
many easy ways by which we help you make money out of Radio. Wiring 
rooms for Radio, installing and servicing sets ,for dealers, building and install- 
ing automobile Radio sets, constructing and installing short wave receivers ... those are a few of the other ways in which our members are cashing in 
on Radio. 

As a member of the Radio Training Association, you receive personal instruc- 
tion from skilled Radio Engineers. Upon completion of the training, they 
will advise you personally on any problems which arise in your work. The 
Association will help you make money in your spare time, increase your pay, 
or start you in business. The easiest, quickest, best -paying way for you to 
get into Radio is by joining the Radio Training Association. 

This amazing Radio Set Analyzer plus the 
instructions given you by the Association 
will transform you into an expert quickly. 
With it, you can locate troubles in all types 
of sets, test circuits, measure resistance 
and condenser capacities, detect defective 
tubes. Knowing how to make repairs is 
easy; knowing what the trouble is requires 
expert knowledge and a Radio Set Analyzer. 
With this Radio Set Analyzer, you will be 
able to give expert service and make big 
money. Possessing this set analyzer and 
knowing how to use it will be but one of 
the benefits that will be yours as a member 
of the R. T. A. 

Write for No-Cost Membership Plan 
We have worked out a plan whereby a membership enrollment need not 
cost you a cent. Our thorough training and the valuable Radio set ana- 
lyzer can be yours. Write at once and find out how easily both of these 
can be earned. 
Now is the time to prepare to be a Radio Service Man. Greater oppor- 
tunities are opening up right along. For the sake of extra money in your 
spare time, bigger pay, a business of your own, a position with a future, 
get in touch with the Radio Training Association of America now. 
Send for this No -Cost Membership Plan and Free Radio Handbook that 
will open your eyes as to what Radio has in store for the ambitious man. 
Don't wait. Do it now. 

RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCB -2 4513 Ravenswood Ave. Chicago, III. 

r 
Fill Out and Mail Today! 

RADIO TRAINING ASSOCIATION OF AMERICA. 
Dept. RCB -4, 451 3 Ravenswood Ave., Chicago, III. 

Gentlemen: Send me details of your No -Cost Mem- 
bership Enrollment Plan and information on how to 
learn to make real money in radio quick. 

Name 

Address 

City State 
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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. 

KABC -1420 ke, San Antonio, Texas, Alamo 
Broadcasting Co., 100 w, C. 

KBPS - 1420 kc, Portland, Ore., Benson 
Polytechnic School, 100 w, P. 

KB'I'3I -1200 kc, Paragould, Ark., Beard's 
Temple of Music, 100 w, C. 

KCRC -1370 kc, Enid, Okla., Champlin Re- 
fining Co., 100 w, C. 

KCRJ -1310 kc, Jerome, Ariz., C. C. Robin- 
son, 100 w. 

KDB -1500 kc, Santa Barbara, Calif., Santa 
Barbara Broadcasters, Ltd., 100 w, P. 

KDFN -1210 kc, Casper, Wyo., D. L. Hath- 
away, 100 w, P. 

KDKA -980 kc, Pittsburgh, Pa., Westing- 
house E. & M. Co., 50,000 w, E. 

KDLR -1210 kc, Devils Lake, N. D., KDLR, 
Inc., 100 w. 

KDYL -1290 kc, Salt Lake City. Utah, In- 
termountain Broadcasting Corp., 1000 
w, M. 

KECA -1430 kc, Los Angeles, Calif., Earle 
C. Anthony, Inc., 1000 w, P. 

KELW -780 ke, Burbank, Calif., Magnolia 
Park, Ltd., 500 w, P. 

KEX - 1180 kc, Portland, Ore., Western 
Broadcasting Co., 5000 w, P. 

KFAB - 770 kc, Lincoln, Nebr., KFAB 
Broadcasting Co., 5000 w, C. 

KFAC -1300 kc, Los Angeles, Calif., L. A. 
Bdcstg. Co., 1000 w, P. 

KFBB -1280 kc, Great Falls, Mont., Butt - 
rey Broadcast, Inc., 1000 w, M. 

KFBK -1310 kc, Sacramento, Calif., James 
McClatchy Co., 100 w, P. 

KFBL- 1370 kc, Everett, Wash., Leese 
Bros., 60 w, P. 

KFDM -560 kc, Beaumont, Tex., Magnolia 
Petroleum Co., 500 w, C. 

KFDY -550 Ice, Brookings, S. D., State Col- 
lege, 500 w, C. 

KFEL -920 kc, Denver, Colo., Eugene P. 
O'Fallon, Inc., 500 w, M. 

KFEQ -680 kc, St. Joseph, Mo., Scroggin 
& Co., 2500 w, C. 

GFGQ -1310 kc, Boone, Iowa, Boone Bibli- 
cal College, 100 w, C. 

KFH -1300 kc, Wichita, Kan., Radio Sta- 
tion KFH Co., 1000 w, C. 

KFI -640 kc, Los Angeles, Calif., Earl C. 
Anthony, Inc., 50,000 w, P. 

KFIO -1120 kc, Spokane, Wash., Spokane 
Broadcasting Corp., 1100 w, P. 

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

KFIZ -1420 ]cc, Fond du Lac, Wis., Re- 
porter Printing Co., 100 w, C. 

KFJB -1200 kc, Marshalltown, Iowa, Mar- 
shall Electric Co., 100 w, C. 

KFJF -1480 kc, Oklahoma City, Okla., Na- 
tional Radio Mfg. Co., 5000 w, C. 

KFJI -1370 Ice, Astoria, Ore., KFJI Broad- 
casters, Inc., 100 w, P. 

KFJM -1370 lcc, Grand Forks, N. D., Uni- versity of North Dakota, 100 w, C. 
KFJR -1300 Ice, Portland, Ore., Ashley C. Dixon, KFJR, Inc., 500 w, P. 
KFJY -1310 Icc, Ft. Dodge, Iowa, Cedar Rapids Broadcast Co., w, C. 
KFJZ -1370 lie, Ft. Worth, Texas, Henry Clay Meacham, 100 w, C. 
KFKA -880 he, Greeley, Colo., Mid -West- ern Radio Corp., 500 w, M. 
KFKB - 1050 he, Milford, Kan., KFKB Brdcstg. Assn., 6000 w, C. 
KFKU -1220 1cc, Lawrence, Kan., Univer- sity of Kansas, 500 w, C. 
KFKX -See under KYW. 
KFLV -1410 kc, Rockford, Ill., Rockford Broadcasters, Inc., 500 w, C. 
KFLX -1370 kc, Galveston, Texas, Geo. 

Roy Clough, 100 w, C. 
KFMX -1250 kc, Northfield, Minn., Carle- 

ton College, 1000 w, C. 
KFNF -890 kc, Shenandoah, Iowa, Henry Field Seed Co., 500 w, C. 
KFOR -1210 ke, Lincoln, Neb., Howard A. Shuman, 100 w, C. 
KFOX -1250 kc, Long Beach, Calif., Nich- ols & Warriner, Inc., 1000 w, P. 
KFPL -1310 kc, Dublin, Texas, C. C. Bax- ter, 100 w, C. 
KFPM -1310 kc, Greenville, Texas, The New Furniture Co., 15 w, C. 
KFPW -1340 kc, FL. Smith, Ark., John Brown Schools, 50 w, C. 
KFPY -1340 kc, Spokane, Wash., Symons Broadcasting Co., 1000 w, P. 

KFQD -1230 kc, Anchorage. Alaska, An- 
chorage Radio Club, 100 w. 

KFQU -1420 kc, Holy City, Calif., W. E. 
Riker, 100 w, P. 

KFQW -1420 kc, Seattle, Wash., KFQW, 
Inc., 100 w, P. 

KFRC -610 he, San Francisco, Calif., Don 
Lee, Inc., 1000 w. P. 

KFRU -630 Icc, Columbia, Mo., Stephens 
College, 500 w, C. 

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

KFSG -1120 ke, Los Angeles, Calif., Echo 
Park Evan. Assn., 500 w, P. 

K'FUL -1290 kc, Galveston, Texas, W. H. 
Ford, 500 w, C. 

KFUO -550 kc, St. Louis, Mo., Concordia 
Theological Seminary, 500 w, C. 

KFUP -1310 kc, Denver, Colo., Fitzsim- 
mons General Hospital, 100 w, M. 

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

KFVS - 1210 kc, Cape Girardeau, Mo., 
Hirsch Battery & Radio Co., 100 w, C. 

KFWB -950 kc, Hollywood, Calif., Warner 
Bros. Broadcasting Corp., 1000 w, P. 

KFWF -1200 kc, St. Louis, Mo., St. Louis Truth Center, Inc., 100 w. 
KFWI -930 kc, San Francisco, Calif., Radio Entertainments, Inc., 500 w, P. 
KFXD -1420 kc, Nampa, Idaho, Service 

Radio Co., 50 w, M. 
KFXF -920 kc, Denver, Colo., Colorado Ra- 

dio Co., 500 w, M. 
KFXJ -1310 kc, Edgewater, Colo., Western 

Slope Broadcasting Co., 50 w, M. 
KFXM -1210 kc, San Bernardino, Calif., 

Lee Bros. Broadcasting Co., 100 w, P. 
KFXR -1310 kc, Oklahoma City, Okla., Ex- 

change Avenue Baptist Church, 100 w, C. 
KFXY -1420 he, Flagstaff, Ariz., Mary M. 

Costigan, 100 w, M. 
KFYO -1420 kc, Abilene, Texas, Kirksey 

Bros., 100 w, C. 
KFYR -550 kc, Bismarck, N. D., Meyer 

Broadcasting Co., 1000 w, C. 
KGA -1470 kc, Spokane, Wash, Northwest 

Broadcasting System, Inc., 5000 w, P. 
KGAR -1370 kc, Tucson, Ariz., Tucson Mo- 

tor Service Co., 100 w, M. 
KGB -1330 kc, San Diego, Calif., Don Lee, 

Inc., 500 w, P. 
KGBU -900 kc, Ketchikan, Alaska, Alaska 

Radio & Service Co., 500 w. 
KGBX -1310 kc, St. Joseph, Mo., KGBX, 

Inc., 100 w. 
KGBZ -930 kc, York, Nebr., Geo. R. Miller, 

500 w, C. 
KGCA -1270 kc, Decorah, Iowa, Chas. W. 

Greenley, 50 w, C. 
KGCR -1210 kc, Watertown, S. D., Greater 

Kampeska Radio Corp., 100 w. 
K(:CU -1200 kc, Mandan, N. D., Mandan 

Radio Association, 100 w, M. 
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. 
KGDE -1200 kc, Fergus Falls, Minn., Jaren 

Drug Co., 100 w, C. 
KGDM -1100 kc, Stockton, Calif., E. F. 

Peffer, 250 w. 
KGDY -1200 ke, Huron, S. D., J. A. Loesch, 

15 w, C. 
KGEF -1300 kc, Los Angeles, Calif., Trin- 

ity Methodist Church, 1000 w, P. 
KGEK -1200 kc, Yuma, Colo., Beehler Elec. 

Equip. Co., 100 w, M. 
KGER -1360 he, Long Beach, Calif., Con- 

solidated Bdcstg. Corp., 1000 w, P. 
KGEW -1200 kc, Ft. Morgan, Colo., City of 

Ft. Morgan, 100 w, P. 
KGEZ -1310 kc, Kalispell, Mont., Chamber 

of Commerce, 100 w, M. 
KGFF -1420 kc, Shawnee, Okla., KGFF 

Bdcstg. Corp., 100 w, C. 
KGFG -1370 kc, Oklahoma City, Okla., Ok- lahoma Broadcasting Co., Inc., 100 w, C. 
KGFI - 1500 kc, Corpus Christi, Texas, 

Eagle Broadcasting Co., 10u w, C. 
KGFJ -1200 kc, Los Angeles, Calif., Ben S. 

McGlashan, 100 w, P. 
KGFK - 1500 kc, Moorhead, Minn., Red 

River Broadcasting Co., Inc., 60 w, C. 
KGFL -1370 kc, Raton, N. Mex., KGFL, 

Inc., 50 w, M. 
KGFW -1310 kc, Ravenna, Neb., Sothman 

& McConnell, 50 w. 

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

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

KGGF -1010 kc, South Coffeyville, 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. 
KGHI -1200 kc, Little Rock, Ark., O. A. 

Cook, 100 w. 
KGHL -950 kc, Billings, Mont., Northwest- 

ern Auto Supply Co., 1000 w, M. 
KGIQ -1320 kc, Twin Falls, Idaho, Radio 

Broadcasting Corp. 
KGIR -1360 kc, Butte, Mont., KGIR, Inc., 

500 w, M. 
KGIW -1420 kc, Trinidad, Colo., Leonard 

E. Wilson, 100 w, M. 
KGIX -1420 kc, Las Vegas, Nev., J. M. 

Heaton, 100 w. 
KGIZ -1500 kc, Grant City, Mo., Grant City 

Park Corp., 100 w, C. 
KGJF -890 ice, Little Rock, Ark., First 

Church of the Nazarene, 250 w. 
KGKB -1500 kc, Tyler, Tex., Tyler Com- 

mercial College, 100 w, C. 
KGKL -1370 kc, San Angelo, Tex., KGKL, 

Inc., 100 w, C. 
KGKO -570 kc, Wichita Falls, Tex., Wich- ita Falls Broadcasting Co., 250 w, C. 
KGKX -1420 kc, Sandpoint, Idaho, C. E. 

Twiss and F. H. McCann, 100 w, P. 
KGKY -1500 Ice, Scottsbluff, Nebr., Hilliard 

Co., Inc., 100 w, C. 
KGMB -1320 kc, Honolulu, Hawaii, Hono- lulu Broadcasting Co., 250 w, P. 
KGMP -1210 kc, Elk City, Okla., Bryant 

Radio & Elec. Co., 100 w, C. 
KGNF -1430 kc, North Platte, Nebr., H. L. 

Spencer, 500 w, M. 
KGNO -1210 kc, Dodge City, Kans., Dodge 

City Broadcasting Co., Inc., M. 
KGO -790 kc, San Francisco, Calif., Na- tional Broadcasting Co., Inc., 7600 w, P. 
KGRS -1410 kc, Amarillo, Texas, Gish Ra- 

dio Service, 1000 w, C. 
KGU -940 kc, Honolulu, Hawaii, Marion 

Mulrony, Advertising Publ. Co., 1000 w. 
KGVO -1420 kc, Missoula, Mont., Mosby's, 

Inc. 
KGW -620 kc, Portland, Ore., Oregonian 

Pub. Co., 1000 w, P. 
KGY -1200 kc, Lacey, Wash., St. Martins 

College, 10 w, P. 
KHJ -900 kc, Los Angeles, Calif., Don Lee, 

Inc., 1000 w, P. 
KHQ -590 kc, Spokane, Wash., Louis Was - 

mer, Inc., 1000 w, P. 
KICK -1420 kc, Red Oak, Iowa, Red Oak 

Radio Corp., 100 w. 
KID-1320 kc, Idaho Falls, Ida., KID 

Broadcasting Co., 250 w, M. 
KIDO -1350 kc, Boise, Idaho, Boise Broad- 

casting Station, 1000 w, P. 
KIT -1310 kc, Yakima, Wash., C. E. Ray- 

mond, 100 w, P. 
KJBS -1070 kc, San Francisco, Calif., Ju- 

lius Brunton & Sons Co., 100 w, P. 
KJR -970 kc, Seattle, Wash., Northwest 

Broadcasting System, Inc., 500 w, P. 
KLCN -1290 kc, Blytheville, Ark., C. L. 

Lintzenich, 50 w, C. 
KLO -1400 kc, Ogden, Utah, Peery Build- 

ing Co., 500 w, M. 
KLPM -1420 kc, Minot, N. D., John B. 

Cooley, 100 w, C. 
KLRA -1390 kc, Little Rock, Ark., Arkan- 

sas Broadcasting Co., 1000 w. 
KLS -1440 kc, Oakland, Calif., Warner 

Bros., 250 w, P. 
KLX -880 kc, Oakland, Calif., Tribune Pub. 

Co., 500 w, P. 
KLZ -560 kc, Denver, Colo., Reynolds Ra- 

dio Co., Inc., 1000 w, M. 
KMA -930 kc, Shenandoah, Iowa, May Seed 

& Nursery Co., 500 w, C. 
KMAC -1370 kc, San Antonio, Texas, W. 

W. McAllister, 100 w, C. 
KMBC -950 kc, Kansas City, Mo., Midland 

Broadcasting Co., 1000 w, C. 
KMED -1310 kc, Medford, Ore:, Mrs. W. J. 

Virgin, 100 w, P. 
KMJ -1210 kc, Fresno, Calif., J. McClatehy 

Co., 100 w, P. 
KMLB -1200 kc, Monroe, La., J. C. Liner, 

100 w, C. 
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KMMJ -740 kc, Clay Center, Neb., The M. 
M. Johnson Co., 1000 w, C. 

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

KMOX -1090 kc, St. Louis, Mo., Voice of 
St. Louis, Inc., 50,000 w, C. 

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

KMTR -570 kc, Los Angeles, Calif., KMTR 
Radio Corp., 600 w, P. 

KNX -1050 kc, Hollywood. Calif., Western 
Broadcast Co., 5000 w, P. 

KOA - 830 kc, Denver, Colo., National 
Broadcasting Co., Inc., 12,500 w, M. 

KOAC -550 kc Corvallis, Ore., Oregon State 
Agricultural College, 1000 w, P. 

KOB -1180 kc, State College, N. M.. N. M. 
College of Agri. & Mech. Arts, 20.000 w, M. 

KOCW -1400 kc, Chickasha, Okla., Okla- 
homa College for Women, 250 w, C. 

KOH -1370 kc, Reno, Nevada, Jay Peters, 
Inc., 600 w. 

KOIL -1260 kc, Council Bluffs, Iowa, Mona 
Motor Oil Co., 1000 w, C. 

KOIN -940 kc, Portland, Ore., KOIN, Inc., 
100 w, P. 

KOL -1270 lie, Seattle, Wash., Seattle 
Broadcasting Co., 1000 w, P. 

KOMO -920 lcc, Seattle, Wash., Fisher's 
Blend Station, Inc., 1000 w, P. 

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

KOOS -1370 kc, Marshfield, Ore., H. H. 
Hanseth, Inc., 100 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. 

KPCB -650 lcc, Seattle, Wash., Queen City 
Broadcasting Co., 100 w, P. 

KPJM -1500 lcc, Prescott, Ariz., A. P. Miller, 
100 w, M. 

KPO -680 ]cc, San Francisco, Calif., Hale 
Bros. & The Chronicle, 5000 w, P. 

KPOF -880 kc, Denver, Colo., sillar of Fire, 
Inc., 500 w, M. 

KPPC -1210 kc, Pasadena, Calif., Pasadena, 
Presbyterian Church, 50 w, P. 

KPQ -1500 kc, Wenatchee, Wash., Wes - 
coast Broadcasting Co., 50 w, P. 

KI'RC -920 icc, Houston, Texas, Houston 
Printing Co., 1000 w, C. 

KQV -1380 kc, Pittsburgh, Pa., KQV 
Bdcstg. Co., 500 w, E. 

KQV -1010 lcc, San Jose, Calif., Pacific 
Agric. Foundation, 500 w, P. 

KRE -1370 kc, Berkeley, Calif., First Con- 
gregational Church, 100 w, P. 

KREG -1500 kc, Santa Ana, Calif., Pacific - 
Western Broadcasting Federation. 100 w, 
P. 

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

KRLD -1040 kc, Dallas, Texas, KRLD, Inc., 
10,000 w, C. 

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

KROW -930 kc, Oakland Calif., .Educa- 
tional Broadcasting Corp., 500 w, M. 

KRSC -1120 kc, Seattle, Wash., Radio Sales 
Corp., 50 w, P. 

KSAC -580 kc, Manhattan, Kan., Kansas 
State Agricultural College, 500 w, C. 

KSCJ -1330 Icc, Sioux City, Iowa, Perkins 
Bros. Co., 1000 w, C. 

KSD -550 kc, St. Louis, Mo., Pulitzer Pub. 
Co., 500 w, C. 

KSEI -900 kc, Pocatello, Idaho, Radio 
Service Corp., 250 w, M. 

KSL -1130 kc, Salt Lake City, Utah, Radio 
Service Corp., 5000 w, M. 

KSMR -1200 kc, Santa Maria, Calif., Santa 
Maria Radio Co., 100 w, P. 

KSO -1380 kc, Clarinda, Iowa, Iowa Bdcstg. 
Co., 500 w, C. 

KS0O -1110 kc, Sioux Falls, S. D., Sioux 
Falls Broadcasting Assn., 2000 w, C. 

KSTP -1460 kc, St. Paul, Minn., National 
Battery Broadcasting Co., 10,000 w, C. 

KTAB -560 kc, San Francisco, Calif., Asso- 
ciated Broadcasters, 1000 w, P. 

KTAR -620 kc, Phoenix, Ariz., KTAR 
Broadcasting Co., 600 w, M. 

KTAT -1240 kc, Ft. Worth, Tex., S. A. T. 
Broadcasting Co., 1000 w, C. 

KTBR -1300 kc, Portland, Ore., M. E. 
Brown, 600 w, P. 

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

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

KTHS -1040 kc, Hot Springs, Ark., Cham- 
ber of Commerce, 10,000 w, C. 

KTLC -1310 kc, Houston, Tex., Houston 
Broadcasting Co., 100 w, C. 

KTM -780 kc, Los Angeles, Calif., Pickwick 
Broadcasting Corp., 500 w, P. 

KTRH -1120 ke, Houston, Tex., Rice Hotel, 
500 w, C. 

KTSA -1290 kc, San Antonio, Texas, Lone 
Star Broadcast Co., 1000 w, C. 

KTSL -1310 kc, Shreveport, La., Houseman 
Sheet Metal Works, Inc., 100 w, C. 

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

KTW -1220 kc, Seattle, Wash., First Pres- 
byterian Church, 1000 w, P. 

KUJ -1370 Icc, Walla Walla, Wash., Paul R. 
Heitzneyer, Inc., 100 w, P. 

KUOA -1390 kc, Fayetteville, Ark., Univer- 
sity of Arkansas, 1000 w, C. 

KUSD -890 kc, Vermilion, S. Dak., Univer- 
sity of South Dakota, 500 w, C. 

KUT -1500 kc, Austin, Tex., KUT Bdcstg. 
Co., 100 w, C. 

KVI -760 kc, Tacoma, Wash., Puget Sound 
Radio Broadcasting Co., 1000 w, P. 

KVL -1370 lie, Seattle, Wash., KVL, Inc., 
100 tv, P. 

KVOA -1260 kc, Tucson, Ariz., R. M. Ri- 
culfi, 500 w. 

KVOO -1140 kc, Tulsa, Okla., Southwestern 
Sales Corp., 5000 w, C. 

KVOR -1270 kc, Colorado Springs, Colo, 
W. D. Corley, 1000 w, M. 

KVOS -1200 kc, Bellingham, Wash., KVOS, 
Inc., 100 w, M. 

KR'CR -1310 kc, Cedar Rapids, Iowa. 
Cedar Rapids Bdcst. Co., 100 w, C. 

KWEA -1210 kc, Shreveport, La., Hello 
World Broadcasting Corp., 100 w, C. 

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

KWJJ -1060 kc, Portland, Ore., KWJJ 
Broadcasting Co.. Inc., 500 w, P. 

KWK -1350 kc, St. Louis, Mo., Thos. 
Patrick Convey, Inc., 1000 w, C. 

KWKC -1370 kc, Kansas City, Mo., Wilson 
Duncan Broadcasting Co., 100 w. 

KWKH -850 kc, Shreveport, La., Hello 
World Broadcasting Corp., 10,000 w, C. 

KWLC -1270 Icc, Decorah, Iowa, Luther 
College, 100 w, C. 

KWSC -1220 kc, Pullman, Wash., State 
College of Washington, 1000 w, P. 

KWWG -1260 ice, Brownsville, Texas, 
Brownsville Herald Publishing Co., 500 
w, C. 

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

KXL -1420 kc, Portland, Ore., KXL Broad- 
casters, Inc., 100 w, P. 

KXO -1500 kc, El Centro, Calif., Irey & 
Bowles, 100 w, P. 

KXRO -1310 kc, Aberdeen, Wash., KXRO, 
Inc., 75 w, P. 

KXYZ -1420 kc, Houston, Texas, Harris 
County Broadcasting Co., 100 w, C. 

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

KY-W-1020 kc, Chicago, Ill., Westinghouse 
E. & M. Co., 10.000 w, C. 

NAA -690 kc, United States Navy Depart- 
ment, Washington, D. C., 1000 w, E. 

WAAB -1410 kc, Quincy, Mass., Bay State 
Bdcstg. Corp. 

WAAF -920 kc, Chicago, Ill., Drovers Jour- 
nal Pub. Co., 500 w daytime, C. 

WAAM -1250 kc, Newark, N. J., WAAM, 
Inc., 1000 w, E. 

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. 

WABC -860 Icc, New York City, N. Y., At- 
lantic Broadcasting Corp., 50,000 w, E. 

WABI -1200 1cc, Bangor, Maine, Pine Tree 
Broadcasting Co., 100 w, E. 

\VABO -See under WHEC. 
WABZ -1200 kc, New Orleans, La., Coli- 

seum Place Baptist Church, 100 w, C. 
WACO -1240 kc, Waco, Tex., Central Texas 

Broadcasting Co., Inc., 1000 w, C. 
WADC -1320 kc, Tallmadge, Ohio, Allen T. 

Simmons, 1000 w, E. 
WAGM -1420 kc, Mars Hill, Me., Aroostook 

Bdcstg. Corp., 100 w. 
WAIU -640 kc, Columbus, Ohio, Associated 

Radiocasting Corp., 500 w, E. 
WALK -1210 kc, Zanesville, O., Roy W. 

Waller, 100 w, E. 
WAPI -1140 kc, Birmingham, Ala., Ala- 

bama Polytechnic Institute, 5000 w, C. 
WASH -1270 kc, Grand Rapids, Mich., 

WASH Broadcasting Corp., 500 w, C. 
WAWZ -1350 kc, Zarepath, N. J., Pillar of 

Fire, 250 w, E. 
WBAA -1400 Ice, Lafayette, Ind., Purdue 

University, 500 w, C. 
WBAK -1430 kc. Harrisburg, Pa., Pennsyl- 

vania State Police, 500 w, E. 
WBAL -1060 kc, Baltimore, Md., Consoli- 

dated Gas, Elec. Co., 10,000 w, E. 
WBAP -800 kc, Ft. Worth, Tex., Carter 

Publications, Inc., 10,000 w, C. 
WBAX -1210 kc, Wilkes- Barre, Pa., John 

H. Stenger, Jr., 100 w, E. 

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

WIIBL -1210 kc, Richmond, Va., Grace 
Covenant Presbyterian Church, 100 w, L. 

WIIII11I -770 kc, Chicago, Ill., WBBM 
Bdcstg. Corp., 25,000 w, C. 

WBBR -1300 kc, Brooklyn, N. Y., People's 
Pulpit Association, 1000 w, E. 

WBBZ -1200 kc, Ponca City, Okla., C. L. 
Carrell, 100 w, C. 

WBCM -1410 kc, Bay City, Mich., James E. 
Davidson, 500 w, E. 

WBCN -See under WENR. 
WBEN -900 he, Buffalo, N. Y., WBEN, Inc., 

1000 w, E. 
WBEO -1310 kc, Marquette, Mich., Lake 

Superior Bdcstg. Co. 
WBGP -1370 he, Glens Falls, N. Y., W. 

Parker & N. Metcalf, 50 w, E. 
WBHS -1200 Icc, Huntsville, Ala., Hutchens 

Co., 50 w. 
WHIG -1440 kc, Greensboro, N. C., North 

Carolina Broadcasting Co., 500 w, E. 
WBIS -See under WNAC. 
WBMS-1450 kc, Hackensack, N. J., WBMS 

Broadcasting Corp., 250 w. 
IVBNX -1350 kc, New York, N. Y., Standard 

Cahill Co., Inc., 250 w, E. 
WBOQ -See under WABC. 
WBOW -1310 lcc, Terre Haute, Ind., Banks 

of Wabash Broadcasting Assn., 100 w, C. 
WBRC -930 lie, Birmingham, Ala., Bir- 

mingham Broadcasting Co., 500 w, C. 
WBRE -1310 ke, Wilkes- Barre, Pa., Louis 

G. Baltimore, 100 w, E. 
WBSO -920 kc, Needham, Mass., Babson's 

Statistical Org., Inc., 250 w, E. 
WBT -1080 kc, Charlotte, N. C., Station 

WBT, Inc., 5000 w, E, shared. 
WB'1'M -1370 kc, Danville, Va., Clarke Elec. 

Co., 100 w, E. 
\VBZ -990 lcc, Boston, Mass., Westinghouse 

E. & M. Co., 15,000 w, E. 
WBZA -990 kc, Springfield, Mass., West- 

inghouse E. & M. Co., 1000 w, E. 
W CAC -600 kc, Storrs, Conn., Connecticut 

Agricultural College, 250 w, E. 
WCAD -1220 Icc, Canton, N. Y., St. Law- 

rence University, 500 w, E. 
WCAE -1220 kc, Pittsburgh, Pa., WCAE, 

Inc., 1000 w, E. 
\VC'A11-1430 icc, Columbus, Ohio, Commer- 

cial Radio Service Co., 500 w, E. 
WCAJ -590 kc, Lincoln, Neb., Nebraska 

Wesleyan University, 500 w, C. 
WCAL -1250 ke, Northfield, Minn., St. Olaf 

College, 1000 w, C. 
WCAM -1280 kc, Camden, N. J., City of 

Camden, 500 w, E. 
WCAO -600 kc, Baltimore, Md., Monu- 

mental Radio, Inc., 250 w, E. 
WCAP -1280 icc, Asbury Park, N. J. Radio 

Industries Broadcast Co., 500 w, E. 
WCAT -1200 icc, Rapid City, S. D., South 

Dakota State School of Mines, 100 w, M. 
N"CAU -1170 kc, Philadelphia, Pa., Uni- 

versal Broadcasting Co., 10,000 w, E. 
%VCAX -1200 kc, Burlington, Vt., Burling- 

ton Daily News, 100 w, E. 
\VCAZ -1070 he, Carthage, Ill., Superior 

Broadcasting Co., 50 w. 
WCBA -1440 kc, Allentown, Pa., B. B. Mus- 

selman, 250 w, E. 
WCBD -1080 kc, Zion, Ill., Wilbur Glen 

Voliva, 5000 w, C. 
WCBM-1370 kc, Baltimore, Md., Baltimore 

Broadcasting Corp., 100 w, E. 
WCBS -1210 kc, Springfield, Ill., Dewing & 

Meester, 100 w, C. 
WCCO -810 kc, Minneapolis, Minn., North- 

western Broadcasting Inc., 5000 w, C. 
WCDA -1350 kc, New York, N. Y., Italian 

Educational Broadcasting Co., 250 w, E. 
WCFL -970 kc, Chicago, Ill., Chicago Fed- 

eration of Labor, 150 w, C. 
WCGU -1400 kc, Brooklyn, N. Y., U. S. Broadcasting Corp., 500 w, E. 
WCHI -1490 kc, Chicago, Ill., People's Pul- 

pit Association, 5000 w, C. 
WCKY -1490 kc, Covington, Ky., L. B. Wil- 

son, 500 w, E. 
WCLB -1500 kc, Long Beach, N. Y., Arthur 

Faske, 100 w, E.. 
WCLO -1200 kc, Janesville, Wis., WCLO 

Radio Corp., 100 w, C. 
WCLS -1310 kc, Joliet, Ill., WCLS, Inc., 100 

w, C. 
WCMA -1400 kc, Culver, Ind., General Broadcasting Co., 500 w, C. 
WCOA -1340 kc, Pensacola, Fla., City of Pensacola, 500 w, E. 
WCOC -880 kc, Meridian, Miss., Mississippi 

Broadcasting Co., 500 w, C. 
WCOD -1200 kc, Harrisburg, Pa., Keystone Broadcasting Corp., 100 w, E. 
WCOH -1210 kc, Yonkers, N. Y., West- chester Broadcasting Corp., 100 w, E. 
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WCRW -1210 kc, Chicago, Ill., Clinton R. 
White, 100 w, C. 

WCSC -1360 Ice, Charleston, S. C., Lewis 
Burk, 500 w, E. 

1VCSH -940 Ice, Portland, Me., Congress 
Square Hotel Co., 1000 w, E. 

WDAE -1220 Ice, Tampa, Fla., Tampa Pub - 
lishing Co., 1000 w, E. 

WDAF -610 he Kansas City, Mo., Kansas 
City Star Co., 1000 w, C. 

WDA(. -1410 Ice, Amarillo, Texas. National 
Radio & Broadcasting Corp., 250 w, C. 

WDAH -1310 kc, El Paso, Texas, W. S. 
Bledsoe, 100 w, M. 

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

WDB.1 -930 kc, Roanoke, Va., Times -World 
Corp., 250 w, E. 

WDBO -1120 kc, Orlando, Fla., Orlando 
Broadcasting Co.. 1000 w, E. 

WDEL -1120 1cc, Wilmington, Del., WDEL, 
Inc., 250 w, E. 

1VDEV -1420 kc, Waterbury, Vt., H. C. 
Whitehill, 50 w. 

WDGY -1150 kc, Minneapolis, Minn., Dr. 
Geo. W. Young, 1000 w, C. 

WDIX -1500 kc, Tupelo, Miss., North Mis- 
sissippi Broadcasting Corp., 100 w, C. 

WDOD -1280 kc, Chattanooga, Tenn., 
WDOD Broadcasting Co., Inc., 1000 w, C. 

WDRC -1330 Icc, Hartford, Conn., Doolittle 
Radio Corp., 500 w, E. 

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

WDZ -10 7 0 kc, Tuscola. Ill., James L. Bush, 
100 w. 

WEAF -660 ]cc. New York, N. Y., National 
Broadcasting Co., Inc., 50,000 w, E. 

WEAI -12 7 0 kc, Ithaca, N. Y., Cornell 
Univ., 1000 w, E. 

WEAN -780 lcc, Providence, R. I., Shepard 
Broadcasting Service, 250 w, E. 

WEAO -570 Ice, Columbus, Ohio, Ohio State 
University, 750 w, E. 

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

WEBQ -1210 ke, Harrisburg, Ill., First 
Trust & Savings Bank, 100 w, C. 

WEBR -1310 kc, Buffalo, N. Y., Howell 
Broadcasting Co., 100 w, E. 

WEDC -1210 Icc, Chicago, Ill., Emil Dene- 
mark, Inc., 100 w. 

WEDH -1420 kc, Erie, Pa., Erie Dispatch - 
Herald, 30 tv, E. 

WEEI -590 kc, Boston, Mass., Edison Elec. 
Ilium. Co., 1000 w, E. 

WEEU -830 Ice, Reading, Pa., Berks 
Bdcstg. Co., 1000 w. 

WEHC -1350 kc, Emory, Va., Emory and 
Henry College, 500 w, E. 

WENS -1420 kc, Evanston, Ill., WEHS, 
Inc., 100 w, C. 

WELK -1370 kc, Philadelphia, Pa., WELK 
Broadcasting Station, Inc., 100.w, E. 

WELL -1420 kc, Battle Creek, Mich., En- 
quirer -News Co., 100 w, E. 

WENR -870 kc, Chicago, Ill., Great Lakes 
Radio Broadcasting Co., 50,000 w, C. 

REPS -See under WORC. 
WEVD -1300 kc, New York, N. Y., Debs 

Memorial Radio Fund, 500 w, E. 
WEW -760 ke, St. Louis, Mo., St. Louis 

University, 1000 w, C. 
WEXL -1310 kc, Royal Oak, Mich., Royal 

Oak Broadcasting Co., 50 w, E. 
WFAA -800 Ice, Dallas, Texas, Dallas News 

and Journal, 50,000 w, C. 
WFAM -1200 kc, La Porte, Ind., South 

Bend Tribune, 100 w, C. 
WFAN -610 kc, Philadelphia, Pa., Keystone 

Broadcasting Co., Inc., 500 w, E. 
WFBC -1200 kc, Knoxville, Tenn., First 

Baptist Church, 60 w, E. 
WFBE -1200 kc, Cincinnati, Ohio, Post 

Publ. Co., 100 w, E. 
WFBG -1310 kc, Altoona, Pa., William F. 

Gable Co., 100 w, E. 
WFBL -1360 Icc, Syracuse, N. Y., The Onon- 

daga Co., Inc., 1000 w, E. 
WFBM -1230 Icc, Indianapolis, Ind., Indian- 

apolis, Power & Light Co., 1000 w, C. 
WFBR -1270 lcc, Baltimore, Md., Baltimore 

Radio Show, Inc., 250 w, E. 
WFDF -1310 kc, Flint, Mich., Frank D. 

Fallain, 100 w, E. 
WFDV -1310 kc, Rome, Ga., Dolies Goings, 

100 w, E. 
WFDW -1420 kc, Talladega, Ala., R. C. 

Hammett, 100 w, C. 
WFEA -1430 kc, Manchester, N. H., Rines 

Hotel Co., 500 w. 
WFI -560 kc, Philadelphia, Pa., Straw- 

bridge & Clothier, 500 mr, E. 
WFIW -940 Ice, Hopkinsville, Ky., WFIW, 

Inc., 1000 w, C. 
WFLA -620 kc, Clearwater, Fla., Clear- 

water Chamber of Commerce and St. 
Petersburg Chamber of Commerce, 1000 
w, E. 

WFOX -1400 Ice, Brooklyn, N. Y., Para- 
mount Broadcasting Corp., 500 w. 

WGAL -1310 kc, Lancaster, Pa., WGAL, 
Inc., 100 w, E. 

WGAR -1450 1cc, Cleveland, Ohio, WGAR Broadcasting Co., 500 w, E. 
WGBB -1210 Ice, Freeport, N. Y., Harry H. Carman, 100 w, E. 
WGBC -See under WNBR. 
WGBF -630 Ice, Evansville, Ind., Evans- 

ville on the Air, Inc., 500 w, E. 
WGBI -880 Ice, Scranton, Pa., Scranton 

Broadcasters, Inc., 250 w, E. 
WGBS -1180 Ice. New York, N. Y., Amer- 

ican Radio News Corp., 500 w, E. 
WGCM -1210 Ice, Gulfport, Miss., Great 

Southern Land Co.. Inc., 100 w, C. 
WGCP -1250 Ice, Newark, N. J., May Radio 

Broadcast Corp., 250 w. 
WGES -1360 kc, Chicago, Ill., Oak Leaves 

Broadcasting Corp., 500 w, C. 
1VGH -1310 he, Newport News, Va., Hamp- 

ton Roads Broadcasting Corp., Inc., 100 
w, E. 

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

WG11IS -See under WLB. 
1VGN -720 Ice, Chicago, Ill., Tribune Co., 

25,000 w, C. 
WGB -550 Ice, Buffalo, N. Y., Buffalo 

Broadcasting Corp., 1000 w, E. 
WGS-890 Ice, Atlanta, Ga., Georgia 

School of Technology, 250 w, E. 
1VGY -790 lcc, Schenectady, N. Y., General Electric Co., 50,000 w, E. 
1%'HA -940 kc, Madison, Wis., University of 

Wisconsin, 750 w, C. 
WHAD -1120 kc, Milwaukee, Wis. Mar- quette University, 250 w, C. 
WHAM-1150 kc, Rochester, N. Y., Strom - berg- Carlson Tel. Mfg. Co., 5000 w, E. 
WHAP -1300 kc, New York, N. Y., De- fenders of Truth Society, Inc., 1000 w, E. 
AV'HAS -820 kc, Louisville, Ky., The Courier Journal Co. & Louisville Times Co., 10,000 

w, C. 
WHAT -1310 kc, Philadelphia, Pa., Inde- 

pendence Broadcasting Co., 100 w, E. 
WHAZ -1300 Ice, Troy, N. Y., Rensselaer 

Polytechnic Institute, 500 w, E. 
WHB -860 kc, Kansas City, Mo., 

Broadcasting Co., 500 w, C. 
WHBC -1200 kc, Canton, Ohio, St. 

Catholic Church, 10 w, E. 
WHBD -1370 Ice, Mt. Orab, 

Moler, 100 w, E. 
WHBF -1210 kc, Rock Island, 

ley Specialty Co., 100 w, C. 
WHBL -1410 kc, Sheboygan, 

Pub. Co., 500 w, C. 
WHBQ -1370 kc, Memphis, 

WHBQ, Inc., 100 w, C. 
WHBU -1210 kc, Anderson, 

Bdcstg. Corp., 100 w. C. 
WHBY -1200 lcc, Green Bay, 

Bert's College, 100 w, C. 
WHDF -1370 kc, Calumet, Mich., Upper 

Michigan Brdcstg. Co., 100 w, C. 
WHDH -830 kc, Boston, Mass., Matheson 

Radio Co., Inc., 1000 w, E. 
\VHDI -1180 Ice, Minneapolis, Minn., Dr. G. 

W. Young, 500 w, C. 
VHDL -1420 kc, Tupper Lake, N. Y., Tup- 

per Lake Broadcasting Corp., 100 w, E. 
WHEC -1440 kc, Rochester, N. Y., Hickson 

Electric Co., Inc., 500 w, E. 
WHFC -1420 kc, Cicero, Ill., WHFC, Inc., 

100 w, C. 
WHIS -1410 kc, Bluefield, W. Va., Daily 

Telegraph Printing Co., 250 w, E. 
WHK -1390 kc, Cleveland, Ohio, Radio Air 

Service Corp., 1000 w, E. 
WHN -1010 kc, New York, N. Y., Marcus 

Loew Booking Review, 250 w, E. 
WHO-1000 kc, Des Moines, Iowa, Central 

Broadcasting Co., 5000 w, C. 
WHOM -1450 kc, Jersey City, N. J., New 

Jersey Broadcasting Corp., 250 w, E. 
WHP -1430 kc, Harrisburg, Pa., WHP, Inc., 

500 w, E. 
NIAS -1420 kc, Ottumwa, Iowa, Poling 

Electric Co., 100 w, C. 
AVIBA -1280 ke, Madison, Wis., Capital 

Times Co., 500 w, C. 
WIBG -930 ke, Elkins Park, Pa., St. Paul's 

Church, 25 w, E. 
WIBM -1370 kc, Jackson, Mich., WIBM, 

Inc., 100 w. 
WIBO -560 kc, Chicago, Ill., Nelson Bros. 

Bond and Mortgage Co., 1000 w, C. 
WIBR =1420 Ice, Steubenville, Ohio, G. W. 

Robinson, 50 w, E. 
WIBU -1210 ke, Poynette, Wis., W. C. For- 

rest, 100 w, C. 
WIBW -580 kc, Topeka, Kan., Topeka 

Broadcasting Assn., Inc., 1000 w, C. 

Ohio, 

WHB 

John's 

F. P. 

Ill., Beards- 

Wis., Press 

Tenn., Station 

Ind., Anderson 

Wis., St. Nor- 

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

WICC -600 kc, Bridgeport, Conn., Bridge- port Broadcasting Station, Inc., 500 w, E. 
%VIL -1200 kc, St. Louis, Mo., Missouri Broadcasting Co., 100 w, C. 
WILL -890 Icc, Urbana, Ill., University of Illinois, 250 w, C. 
WILM -1420 kc, Wilmington, Del., Dela- ware Broadcasting Co., Inc., 100 w, E. 
WIOD -1300 kc, Miami, Fla., Isle of Dreams Broadcasting Co., 1000 w, E. 
WIP -610 1cc, Philadelphia, Pa., Gimbel Bros., Inc., 600 w, E. 
WIS -1010 kc, Columbia, S. C., South Caro- lina Broadcasting Co., Inc., 500 w, E. WISJ -See under WIBA. 
WISN -1120 ]cc, Milwaukee, Wis., Evening Wisconsin Co., 250 w, C. 
WJAC -1310 kc, Johnstown, Pa., Johnstown Automobile Co., 100 w, E. 
WJAG -1060 Icc, Norfolk, Neb., Norfolk Daily News, 1000 w, C. 
WJAK -1310 Ice, Elkhart, Ind., The Truth Pub. Co., Inc., 50 w. 
WJAR -890 kc, Providence, R I., The Out- let Co., 250 w, E. 
WJAS -1290 kc, Pittsburgh, Pa., Pitts- burgh Radio Supply House, 1000 w, E. 
WJAX -900 kc, Jacksonville, Fla., City of Jacksonville, 1000 w, E. 
WJAY -610 kc, Cleveland, Ohio, Cleveland Radio Broadcasting Corp., 500 w, E. 
WJAZ -1490 kc, Chicago, Ill., Zenith Radio 

Corp., 5000 w, C. 
WJBC -1200 kc, LaSalle, Ill., Kaskaskia Broadcasting Co., 100 w, C. 
WJBI -1210 Icc, Red Bank, N. J., Monmouth Broadcasting Co., 100 w, E. 
WJBK -1370 kc, Highland Park, Mich., J. F. Hopkins, 50 w, C. 
WJBL -1200 Ice, Decatur, Ill., Commodore Broadcasting Co., 100 w, C. 
WJBO -1420 kc, New Orleans, La., Valde- mar Jensen, 100 w, C. 
WJBT -See under WBBM. 
WJBU -1210 Ice, Lewisburg, Pa., Bucknell 

University, 100 w, E. 
WJBW -1200 kc, New Orleans, La., C. Carl - 

sen, Jr., 30 w, C. 
WJBY -1210 kc, Gadsden, Ala., Gadsden 

Broadcasting Co., 100 w, C. 
WJDX -1270 Ice, Jackson, Miss., Lamar Life 

Ins. Co., 1000 w, C. 
WJJD -1130 kc, Chicago, Ill., Loyal Order 

of Moose, 20,000 w, C. 
WJKS -1360 kc, Gary, Ind., Johnson -Ken- 

nedy Radio Corp., 1000 w, C. 
WJMS -1420 ke, Ironwood, Mich., Johnson 

Music Store, 100 w. 
WJR -750 kc, Detroit, Mich., The Goodwill 

Station, Inc., 10,000 w, E. 
WJSV -1460 kc, Alexandria, Va., Independ- 

ent Publishing Co., 10,000 w. 
WJTL -1370 kc, Oglethorpe University, 

Ga., 100 w, E. 
WJW -1210 kc, Mansfield, Ohio, Mansfield 

Broadcasting Association, 100 w, E. 
WJZ -760 kc, New York City, N. Y., Na- 

tional Broadcasting Co., 30,000 w, E. 
WKAQ -890 Ice, San Juan, .Porto Rico, 

Radio Corp. of Porto Rico, 250 w, E. 
WKAR -1040 kc, East Lansing, Mich., 

Michigan State College, 1000 w, E. 
WKAV -1310 ice, Laconia, N. H., Laconia 

Radio Club, 100 w, E. 
WKBB -1310 kc, Joliet, Ill., Sanders Bros., 

100 w, C. 
WKBC -1310 kc. Birmingham, Ala., R. B. 

Broyles Furniture Co., 100 w, C. 
WKBF -1400 Ice, Indianapolis, Ind., Indian- 

apolis Broadcasting Corp., 500 w, C. 
WKBH -1380 kc, LaCrosse, Wis., WKBH, 

Inc., 1000 w, C. 
WKBI -1420 kc, Chicago, Ill., WKBI, Inc., 

100 w, C. 
WKBN -570 kc, Youngstown, Ohio, WKBN 

Bdcstg. Corp., 500 w, E. 
WKBO -1450 kc, Jersey City, N. J., Camith 

Corp., 250 w, E. 
WKBS -1310 kc, Galesburg, Ill., Permil N. 

Nelson, 100 w, C. 
WKBV -1500 kc, Connersville, Ind., Knox 

Battery & Electric Co., 100 w, C. 
WKBW -1480 ke, Buffalo, N. Y., WKBW, 

Inc., 5000 w, E. 
WKBZ -1500 kc, Ludington, Mich., K. L. 

Ashbacker, 50 w. 
WK.IC -1200 kc, Lancaster, Pa., Lancaster 

Bdcstg. Service, Inc., 100 w, E. 
WKRC -550 kc, Cincinnati, Ohio, WKRC, 

Inc., 1000 w, E. 
WKY -900 kc, Oklahoma City; Okla., WKY 

Radiophone Co., 1000 w, C. 
WKZO -590 kc, Kalamazoo, Mich., WKZO, 

Inc., 1000 w, C. 
WLAC -1470 kc, Nashville, Tenn., Life & 

Casualty Ins. Co., 5000 w, C. 
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WLAP -1010 kc, Louisville, Ky. American 
Broadcasting Corp. of Kentucky, 1259 w, 
C. 

WLB -1250 kc, Minneapolis, Minn., Univer- 
sity of Minnesota, 1000 w, C. 

WLBC -1310 lcc, Muncie, Ind., Donald A. 
Burton, 50 w. 

WLBF -1420 lcc, Kansas City, Kan., WLBF 
Broadcasting Co., 100 w, C. 

WLBG -1200 kc, Petersburg, Va., WLBG, 
Inc., 100 w, E. 

WLBL -900 kc, Ellis, Wis., Wisconsin De- 
partment of Markets, 2000 w, daytime, C. 

WLBW -1260 lcc, 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 Broad- 
casting Co., 500 w, E. 

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

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

WLIB -See under WGN. 
WLI'l' -560 kc, Philadelphia, Pa., Lit 

Brothers, 500 w, E. 
WLOE -1500 kc, Boston, Mass., Boston 

Broadcasting Co., 100 w. 
WLS -870 kc, Chicago, Ill., Agricultural 

Broadcasting Co., 6000 w, C. 
WLSI -See under WPRO. 
WLTH -1400 kc. Brooklyn, N. Y., Voice of 

Brooklyn, Inc., 500 w, E. 
WLVA -1370 kc, Lynchburg, Va., Lynch- 

burg Broadcasting Corp., 100 w, E. 
WLW -700 kc, Cincinnati, Ohio, Crosley 

Radio Corp., 50,000 w, E. 
WLWL -1100 kc, New York, N. Y., Mis- 

sionary Society of St. Paul, 5000 w, E. 
WMAC -See under WSYR. 
WMAK -1040 kc, Buffalo, N. Y., WMAK 

Broadcasting System, 1000 w, E. 
WMAL -630 lcc, Washington, D. C., M. A. 

Leese Co., 250 w, E. 
WMAQ -670 kc, Chicago, Ill., National 

Broadcasting Co., 5000 w, C. 
WMAZ -1180 kc, Macon, Ga., Southeastern 

Broadcasting Co., 500 w, E. 
WBA -1500 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., Peo- 

ria Bdcstg. Co., 500 w. 
WMBF -See under WIOD. 
WMBG -1210 kc, Richmond, Va., Havens 

& Martin, Inc., 100 w, E. 
WMBH -1420 kc, Joplin, Mo., Edwin Dud- 

ley Aber, 100 w, C. 
WMBI -1080 kc, Chicago, Ill., Moody Bible 

Institute Radio Station, 5000 w, C, shared. 
WMBJ -1500 kc, Wilkinsburg, Pa., Rev. 

John W. Sproul, 100 w, E. 
WMBO -1310 kc, Auburn, N. Y., WMBO, 

Inc., 100 w, E. 
WMBQ -1500 kc, Brooklyn, N. Y., Paul J. 

Gollhofer, 100 w. 
WMBR -1370 kc, Tampa, Fla., F. J. Rey- 

nolds, 100 w, E. 
WMC -780 kc, Memphis, Tenn., Memphis 

Commercial Appeal, Inc., 500 w, C. 
WMCA -570 kc, New York, N. Y., Knicker- 

bocker Broadcasting Co., Inc., 500 w, E. 
WMIL -1500 kc, Brooklyn, N. Y., Arthur 

Faske, 100 w, E. 
WMMN 890 kc, Fairmont, W. Va., Holt 

Rowe Novelty Co., 250 w, E. 
WMPC -1500 kc, Lapeer, Mich., First Meth- 

odist Protestant Church, 100 w, E. 
WMRJ -1210 kc, Jamaica, N. Y., Peter J. 

Prinz, 10 w, E. 
WMSG -1350 kc, New York, N. Y., Madison 

Square Garden Broadcast Co., 250 w, E. 
WMT -600 kc, Waterloo, Iowa, Waterloo 

Broadcasting Co., 500 w, C. 
WNAC -1230 kc, Boston, Mass., The 

Shepard Broadcasting Service, 1000 w, E. 
WNÁD -1010 kc, Norman, Okla., University 

of Oklahoma, 500 w, C. 
WNAX -570 kc, Yankton, S. Dak., Gurney 

Seed & Nursery Co., 1000 w, C. 
WNBF -1500 kc, Binghamton, N. Y., 

Howitt -Wood Radio Co., 100 w, E. 
WNBH -1310 kc, New Bedford, Mass., New 

Bedford Broadcasting Co., 100 w, E. 
shared. 

WNBO -1200 kc, Silver Haven, Pa., J. B. 
Spriggs, 100 w, E. 

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

WNBW-1200 kc, Carbondale, Pa., Home 
Cut Glass & China Co., 10 w, E. 

WNBX -1200 kc, Springfield, Vt., First Con- 
gregational Church Corp., 10 w,, E. 

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

WNJ -1450 kc, Newark, N. J., Radio In- 
vestment Co., 250 w, E. 

WNOX -560 kc, Knoxville, Tenn., WNOX, 
Inc., 1000 w, C. 

WNYC -570 kc, New York, N. Y. Depart- 
ment of Plant & Structures, 500 w, E. 

WOAI -1190 he, San Antonio, Texas, 
Southern Equipment Co., 50,000 w, C. 

WOAN -See WREC. 
WOAX -1280 kc, Trenton, N. J., WOAX, 

Inc., 500 w, E. 
WOBU -580 ke, Charleston, W. Va., WOBU, 

Inc., 250 w, E. 
WOC -1000 kc, Davenport, Iowa, Central 

Broadcasting Co., 5000 w, C. 
WOCL -1210 kc, Jamestown, N. Y., A. E. 

Newton, 50 w, E. 
WODA -1250 kc, Paterson, N. J., Richard E. 

O'Dea, 1000 w, E. 
WODX -1410 he, - Mobile, Ala., Mobile 

Brdcstg. Corp., 500 w, C. 
WOI -640 kc, Ames, Iowa, Iowa State Col- 

lege, 5000 w, C. 
WOKO -1440 kc, Albany, N. Y., WOKO, 

Inc., 500 w, E. 
WOL -1310 kc, Washington, D. C., Amer- 

ican Broadcasting Co., 100 w, E. 
WOMT -1210 kc, Manitowoc, Wis., Francis 

M. Kadow, 100 w. 
WOOD -1270 kc, Grand Rapids, l\Iich., 

Walter B. Stiles, Inc., 500 w, C. 
WOPI -1500 kc, Bristol, Tenn., Radiophone 

Broadcasting Co., 100 w, E. 
WOQ -1300 kc, Kansas City, Mo., Unity 

School of Christianity, 1000 w, C. 
WOR -710 kc, Newark, N. J., J. Bamberger 

Broadcasting Service, Inc., 5000 w, E. 
WORC -1200 kc, Worcester, Mass., A. F. 

Kleindienst, 100 w, E. 
WOS -630 he, Jefferson City, Mo., State 

Marketing Bureau, 500 w, C. 
WOV -1130 kc, New York, N. Y., Interna- 

tional Broadcasting Corp., 1000 w, E. 
WOW -590 kc, Omaha, Neb., Woodmen of 

the World, 1000 w, C. 
WOWO -1160 kc, Ft. Wayne, Ind., Main 

Auto Supply Co., 10,000 w, C. 
WPAD -1420 he, Paducah, Ky., Paducah 

Broadcasting Co., 100 w, C. 
WPAP -See under WQAO. 
WPAW -1210 he, Pawtucket, R. I., Shar- 

tenberg & Robinson, 100 w, E. 
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 -1500 kc, Philadelphia, Pa., Wm. 

Pen Broadcasting Co., 100 w, E. 
WPG -1100 kc, Atlantic City, N. J., WPG 

Broadcasting Corp., 5000 w, E. 
WPOE -1370 kc, Patchogue, N. Y., Nassau 

Broadcasting Corp., 100 w, E. 
WPOR -See under WTAR. 
WPRO -1210 kc, Providence, R. I., Cherry 

& Webb Bdcstg. Co., 100 w, E. 
WPSC -1230 kc, State College, Pa., Penn- 

sylvania State College, 500 w, day, E. 
WPTF -680 Ice, Raleigh, N. C., Durham 

Life Insurance Co., 1000 w, E. 
WQAM -560 kc, Miami, Fla., Miami Broad- 

casting Co., 1000 w, E. 
WQAN -880 kc, Scranton, Pa., Scranton 

Times, 250 w, E. 
W$AO -1010 kc, New York, N. Y., Calvary 

Baptist Church, 250 w, E. 
WQBC -1360 kc, Vicksburg, Miss., Delta 

Broadcasting Co., 300 w, C. 
WQDM -1370 kc, St. Albans, Vt., A. J. St. 

Antoine, 100 w, E. 
WQDX -1210 kc, Thomasville, Ga., Stevens 

Luke, 100 w, E. 
WRAK -1370 kc, Williamsport, Pa., C. R. 

Cummins, 50 w, E. 
WR.AM -1370 kc, Wilmington, N. C.. Wil- 

mington Radio Association, 100 w, E. 
WRAW -1310 kc, Reading, Pa., Reading 

Broadcasting Co., 50 w, E. 
W.RAX -1020 kc, Philadelphia, Pa., WRAX 

Broadcasting Co., 250 w, E. 
WRBJ -1370 kc, Hattiesburg, Miss., Hat- 

tiesburg Bdcstg. Co., 10 w, C. 
WRBL -1200 kc, Columbus, Ga., WRBL 

Radio Station, Inc., 50 w, E. 
WRBQ -1210 kc, Greenville, Miss., J. Pat 

Scully, 250 w, C. 
WRBX -1410 kc, Roanoke, Va., Richmond 

Development Corp., 250 w, E. 
WRC -950 kc, Washington, D. C., National 

Broadcasting Co., 500 w, E. 
WRDO -1370 kc, Augusta, Me., Albert S. 

Woodman, 100 w, E. 
WRDW -1500 kc, Augusta, Ga., Daven- 

port's Musicove, Inc., 100 w, E. 
WREC -600 kc, Memphis, Tenn., WREC, 

Inc., 500 w. 
WREN -1220 kc, Lawrence, Kan., Jenny 

Wren Co., 1000 w, C. 

WRIIM -1250 kc, Minneapolis, Minn., Min- 
nesota Broadcasting Corp., 1000 w, C. 

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

WRNY -1010 kc, New York, N. Y., Avia- 
tion Radio Station, 250 w, E. 

WROL -1310 kc, Knoxville, Tenn., Stuart 
Broadcasting Corp., 100 w, C. 

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

WRUF -830 kc, Gainesville, Fla., Univer- 
sity of Florida, 5000 w, E. 

WRVA -1110 kc, Richmond, Va., Larus 
Bros. & Co., Inc., 5000 w, E. 

WSAI -1330 kc, Cincinnati, Ohio, Crosley 
Radio Corp., 500 w, E. 

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

WSAN -1440 kc, Allentown, Pa., Allentown 
Call Pub. Co., 250 w, E. 

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

WSAZ -580 he, Huntington, W. Va., WSAZ, 
Inc., 250 w, E. 

WSB -740 kc. Atlanta, Ga., Atlanta Jour- 
nal Co., 5000 w, E. 

WSBC -1210 kc, Chicago, Ill., World Bat- 
tery Co., 100 w, C. 

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

WSEN -1210 kc, Columbus, Ohio. Colum- 
bus Broadcasting Corp., 100 w, E. 

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

WSIX -1210 kc, Springfield, Tenn., 638 Tire 
& Vulcanizing 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. 

WSMB -1320 kc, New Orleans, La., WSMB, 
Inc., 500 w, C. 

WSMK -1380 kc, Dayton, Ohio, Stanley M. 
Krohn, Jr., 200 w, C. 

WSOC -1210 kc, Gastonia, N. C., A. J. Kirby Music Co., 100 w, E. 
WSPA -1420 kc, Spartanburg, S. C., 100 w, 

E. 
WSPD -1340 kc, Toledo, Ohio, Toledo Broadcasting Co., 1000 w, E. 
WSUI -880 kc, Iowa City, Iowa, State Univ. 

of Iowa, 500 w, C. 
WSUN -See under WFLA. 
WSVS -1370 kc, Buffalo, N. Y., Seneca Vo- 

cational High School, 50 w, E. 
WSYB -1500 kc, Rutland, Vt., Weiss Music 

Co., E. 
WSYR-570 kc, Syracuse, N. Y., Clive B. 

Meredith, 250 w, E. 
WTAD -1440 kc, Quincy, Ill., Illinois 

Broadcasting Corp., 500 W. 
WTAG -580 kc, Worcester, Mass.. Wor- 

cester Telegram Pub. Co., Inc., 250 w, E. 
WTAM -1070 kc, Cleveland, Ohio, National 

Broadcasting Co., 50,000 w, E. 
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, Springfield, Ill., WTAX, 

Inc., 100 w. 
WTBO -1420 kc, Cumberland, Md., Asso- 

ciated Brdcstg. Corp., 100 w, E. 
WTEL -1310 kc, Philadelphia, Pa., Foulk- 

rod Radio Eng. Co., 50 w, E. 
WTFI -1450 kc, Athens, Ga., Toccoa Falls 

Bdcstg. Co., 500 w, E. 
WTIC -1060 kc, Hartford, Conn., Travelers 

Broadcasting Service Corp.. 50,000 w, E. 
WTJS -1310 kc, Jackson, Tenn., Sun Pub- 

lishing Co., 100 w, C. 
WTMJ -620 kc, Milwaukee, Wis., Milwau- 

kee Journal, 1000 w, C. 
WTNT -1470 kc, Nashville, Tenn., Life and 

Casualty Ins. Co. of Tenn., 5000 w, C. 
WTOC -1260 kc, Savannah, Ga., Savannah 

Broadcasting Corp., 500 w, E. 
WWAE -1200 kc, Hammond, Ind., Ham- 

mond- Calumet Broadcasting Corp., 100 
w, C. 

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 Broadcasting Corp., 100 w. 
WWSW -1500 kc, Pittsburgh, Pa., Hotel 

Schenley. 
WWVA -1160 kc, Wheeling, W. Va., West 

Virginia Broadcasting Corp., 5000 w, E. 
WXYZ -1240 kc, Detroit, Mich., Kunsky 

Trendle Broadcasting Co., 1000 w, E. 
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U. S. Broadcasting Stations by Frequencies 
550 Kilocycles, 545.1 Meters: 
KOAC, WGR, WKRC, KFUO, KSD, KFDY, 
KFY R 

560 Kilocycles, 535.4 Meters. 
WLIT, WFI, KFDM, WNOX KTAB, KLZ, 
WIBO, WPCC, WQAM 

570 Kilocycles, 526.0 Meters: 
NVC, WMCA, WSYR, \ \'MAC, WKBN, 

WWNC, KGKO, WNAX, KXA, KMTR, 
WEAO 
580 Kilocycles, 516.9 Meters- Canadian 
Shared: 
WTAG, WOBU, WSAZ, KGFX, KSAC, WIBW 
590 Kilocycles, 508.2 Meters: 
WEEI, WCAJ, WOW, KHQ, WKZO 
600 Kilocycles, 499.7 Meters- Canadian 
Shared: 

. \O, \VREC, WOAN, KFSD, WCAC, WMT 
WICC 
610 Kilocycles, 491.5 Meters: 
WFAN, WIP, WDAF, KFRC, WJAY 
620 Kilocycles, 483.6 Meters: 
WLBZ, WTMJ, KGW, \VFLA, WSUN, KTAR 
630 Kilocycles, 475.9 Meters -Canadian 
Shared: 
WMAL, WOS, KFRU, WGBF 
640 Kilocycles, 468.5 Meters: 
WAIU, KFI, WOI 
650 Kilocycles, 461.3 Meters: 
WSM, KPCB 
660 Kilocycles, 454.3 Meters: 
\VEAF, WAAW 
670 Kilocycles, 447.5 Meters: 
\V MAQ 

680 Kilocycles, 440.9 Meters: 
WPTF, KPO, KFEQ 
690 Kilocycles, 434.5 Meters -Canadian 
Wave: 
700 Kilocycles, 428.3 Meters: 

\V LW 
710 Kilocycles, 422.3 Meters: 
\VOR, KMPC 
720 Kilocycles, 416.4 Meters: 
\VGN, WLIB 
730 Kilocycles, 410.7 Meters -Canadian 
Wave: 
740 Kilocycles, 405.2 Meters: 
WSB, KMMJ 
750 Kilocycles, 399.8 Meters: 

W.I R 

760 Kilocycles, 394.5 Meters: 
WJZ, WEW, KVI 
770 Kilocycles, 389.4 Meters: 
KPAB, WBBM, WJBT 
780 Kilocycles, 384.4 Meters- Canadian 
Shared: 
WTAR, WPOR, KELW, KTM, WMC, WEAN 
790 Kilocycles, 379.5 Meters: 
\\'GY, KGO 
800 Kilocycles, 374.8 Meters: 
\VBAP, WFAA 
810 Kilocycles, 370.2 Meters: 
WPCH, WCCO 
820 Kilocycles, 365.6 Meters: 
WHAS 
830 Kilocycles, 361.2 Meters: 
KOA, WHDH, WRUF, WEEU 
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: 
\VLS, \VENR, WBCN 
880 Kilocycles, 340.7 Meters -Canadian 
Shared: 
WQAN, WGBI, WCOC, KLX, KPOF, KFKA, 
W SUI 
890 Kilocycles, 336.9 Meters- Canadian 
Shared: 
WJAR, WMMN, 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, KCBZ, KMA, 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: 
\V110, WOC, KFVD 
1010 Kilocycles, 296.9 Meters -Canadian 
Shared: 
WQAO, WPAP, WHN, WRNY, KGGF, 
WNAD, KQW, WIS, WLAP 
1020 Kilocycles, 293.9 Meters: 
KYW, KFKX, WRAX 
1030 Kilocycles, 291.1 Meters -Canadian 
Wave: 
1040 Kilocycles, 288.3 Meters: 
WKAR, KTHS, KRLD, WMAK 
1050 Kilocycles, 285.5 Meters: 
KNX, KFKB 
1060 Kilocycles, 282.8 Meters: 
WBAL, WJAG, KWJJ, WTIC 
1070 Kilocycles, 280.2 Meters: 
WTAM, WCAZ, WDZ, KJBS 
1080 Kilocycles, 277.6 Meters: 
\VBT, WCBD, WMBI 
1090 Kilocycles, 275.1 Meters: 
KMOX 
1100 Kilocycles, 272.6 Meters: 
WPG, WLWL, KGDM 
1110 Kilocycles, 270.1 Meters: 
WRVA, KSOO 
1120 Kilocycles, 267.7 Meters -Canadian 
Shared: 
\VTAW, WISN, \VHAD, KFSG, KRSC, WDEL, 
WDBO, KFIO, KTRH, KMSC, KMBC 
1130 Kilocycles, 265.3 
WOV, KSL, WJJD 
1140 Kilocycles, 263.0 
WAPI, KVOO 
1150 Kilocycles, 260.7 
WHAM 
1160 Kilocycles, 258.5 
WWVA, WOWO 
1170 Kilocycles, 256.3 
WCAU 
1180 Kilocycles, 254.1 Meters: 
KEX, KOB, WHDI, WDGY, WMAZ, WGBS 
1190 Kilocycles, 252.0 Meters: 
WOAI 
1200 Kilocycles, 249.9 Meters: Canadian 
Shared: 
WABI, WNBX, WORC, WIBX, WHBC, 
WBHS, WLBG, WNBO, WKJC, WNBW, 
WABZ, WJBW, WBBZ, WFBC, WRBL, KGCU, 
WJBC, WJBL, WWAE, WFAM, KFJB, WCAT, 
KGDY, KFWF, KGDE, WCLO, WHBY, KSMR, 
WIL, KVOS, KCY, KGEK, KGEW, KGHI, 
WCAX, WCOD, WFBE, KBTM, WEPS, KMLB, 
KGFJ, KWG 

1210 Kilocycles, 247.8 Meters-Canadian 
Shared: 
WJBI, WGBB, WCOH, WOCL, WLCI, 

V/ 
, 

MBG, WVSIO?,W WJBY, W 
WBAX, 
RBO WGCM, C, 

KWEA, KDLR, KGCR. KFOR, WHBU, KFVS, 
WEBQ, WQDX, WCRW, WEDC, WCBS, WTAX, 
WHBF, WOMT, WSBC, KDFN, KMJ, KFXM, 
KPPC, WALR, WBBL, WMRJ, KGMP, KGNO, 
WSEN, WSOC, WIBU 
1220 Kilocycles, 245.6 Meters: 
WCAD, WCAE, WREN, KFKU, WDAE, KWSC, 
KTW 

Meters: 

Meters: 

Meters: 

Meters: 

Meters: 

1230 Kilocycles, 243.8 Meters: 
WNAC, WBIS, WPSC, WSBT, WFBM, KFQD, 
KYA, KGGM 
1240 Kilocycles, 241.8 Meters: 
WACO, KTAT. WXYZ 
1250 Kilocycles, 239.9 Meters: 
WGCP, WODA, WAAM, WLB, WGMS, 
WRHM, KFMX, WCAL, KFOX, WDSU 
1260 Kilocycles, 238.0 Meters: 
WLBWWTOC , KWWG, KRGV, KOIL, KVOA, 

1270 Kilocycles, 236.1 Meters: 
WEAI, WASH, WOOD, KWLC, KGCA, KOL, 
KVOR, WFBR, WJDX 
1280 Kilocycles, 234.2 Meters: 
WCAM, WCAP, WOAX, WDOD, WRR, KFBB, 
WIBA, \vISJ 
1290 Kilocycles, 232.4 Meters: 
WNBZ, WJAS, KTSA, KFUL, KLCN, KDYL, 
WEBC 
1300 Kilocycles, 230.6 Meters: 
WBBR, WHAP, WEVD, WHAZ, KFH, 
KGEF, KFAC, KFJR, KTBR, WIOD, WMBF, 
WOQ 
1310 Kilocycles, 228.9 Meters: 
WKAV, WEBR, WNBH, WOL, WGH, 
WHAT, WFBG, WRAW, \VGAL, WSAJ, WBRE, 
WKBC, WTJS, KRMD, KFPM, WDAH, KFPL, 
KFXR, WKBS, WCLS, WKBB, KWCR, KFJY, 
KFGQ, WBOW, WJAK, \VLBC, KTSL, KFUP, 
KFXJ, KFBK, KGEZ, KMED, KTSM, KGCX, 
WJAC, WSJS, KXRO, KGFW, KFIU, KGBX, 
KIT, WMBO, KCRJ, KTLC, WEXL, WROL, 
\VTEL, WBEO, WFDV 
1320 Kilocycles, 227.1 Meters: 
WADC, WSMB, KID, KTFI, KGHF, KGMB, 
KGIQ 
1330 Kilocycles, 225.4 Meters: 
WDRC, WTAQ, KSCJ, WSAI, KGB 
1340 Kilocycles, 223.7 Meters: 
KFPW, WCOA, KFPY, WSPD 
1350 Kilocycles, 222.1 Meters: 
WMSG, WCDA, WBNX, KWK, \VAWZ, WEHC 
KIDO 
1360 Kilocycles, 220.4 Meters: 
\VOBC, WGES, KGIR, KGER, WFBL, WCSC \\'JKS 
1370 Kilocycles, 218.8 Meters: 
WSVS, WCBM, WHBD, WJBK, WIBM, 
WRAK, WELK, WHBQ, WRAM, KGFG, KFJZ, 
KGKL, KFLX, KGDA, KRE, WPOE, KFBL, 
KWKC, WRJN, KGAR, KVL, KFJI, KGFL, 
WHDF, KOOS, WGL, KFJM, KCRC, WMBR, 
WRBJ, WLEY, WBGF, WBTM, WLVA, WQDM, 
WRDO, KONO, KMAC, KUJ, WJTL, KOH 
1380 Kilocycles, 217.3 Meters: 
KQV, KSO, WKBH, WSMK 
1390 Kilocycles, 215.7 Meters: 
WHK, KLRA, KUOA, KOY 
1400 Kilocycles, 214.2 Meters: 
WCGU, WFOX, WLTH, WBBC, WCMA, 
WKBF, KOCW, WBAA, KLO 
1410 Kilocycles, 212.6 Meters: 
KGRS. WDAG, KFLV, WHBL, WBCM, 
WODX, WSFA, WAAB, WRBX, WHIS 
1420 Kilocycles, 211.1 Meters: 
WTBO, WKBI. WIBR. WEDH, WMBC, 
KGFF, KABC, KFYO, KICK, WIAS, KGGC 
WLBF, WMBH, KFIZ, KORE, WILM, KGIW, 
KGKX, KFQW, KLPM, KXL, WHDL, WHFC, 
WEHS KFQU, KFXD, KGIX, WJBO, WELL, 
WFDV3, WPAD, WSPA, KBPS, KFXY, KXYZ, 
WAGM, WDEV, KGVO, \VJMS 
1430 Kilocycles, 209.7 Meters: 
WHP, WCAH, WGBC, WNBR, WBAK, KECA, 
KGNF, WFEA 
1440 Kilocycles, 208.2 Meters: 
WHEC, WABO, WOKO, WCBA 
WTAD, WMBD, KLS, WSAN, WBIG 
1450 Kilocycles, 206.8 Meters: 
WBMS, WNJ, WKBO, WSAR, WGAR, WTFI, 
KTBS, 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: 

WCHI WJAZ, CHI 
1500 Kilocycles, 199.9 Meters: 
WMBA, WLOE, WNBF, WMBQ, WLBX, 
WWRL. WKBZ, WMPC, WOPI, WPEN, 
KGKB, WKBV, KPJM, KDB, KGFI, WMB 
KREG, WCLB, WRDW, KGIZ, KGKY, KP 
KUT, WDIX, KXO, KGFK, WSYB, WWS 
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Call 
W I'DO 
WI'DY 
KGId 
I.UI'J 
líS1V 
WI:Y 
W1iDU 1 MIJ 
Wltlt 
KGOZ 
Wl'DV 
W1'DB 
W PDC 
W PDD 
WKDU 
WR1IH 
WPDI 
KV P 
KGPN 
WPDM 
KGPV 
WKDT 
WCK 
WI'DX 
WPDF 
KGIR 
WMP 
WPEB 
W,I I. 
W11DR 
WBA 
WMI O 
KOPQ 
WMIDZ 
WItDS 

Call 
1XA V 
W2XAB 
W2XBC 
W2XBI1 
W2XCD 
W'2XCIt 
W2XCIt 
W2XCW 
W'2XDA 
W2XDS 
W2XDS 
W2XDS 
W2XF 
W2XF 
W2XF 
W2XR 
W3XAD 

Call 
W1XAZ 
W2XAD 
W2XAF 
W2XAG 
W2XAG 
W2XAG 
W2XAG 
W2XAG 
W2XAL 

W2X 
W2XAL 
W2XE 
W2XE 
W2XE. 

WP3XÁ V L 
W3XAU 

W3XLU 

Kilocycles 
2,458 
2,452 
2,416 
1,712 
2,410 
1,596 
1,596 
2.422 

257 
2,470 
2.458 
1,712 
1,712 
1,712 
1,712 
2,452 
2,416 
1,712 
2,470 
2,416 
1.662 
1,596 
2,410 
2.410 
2,440 
1.712 
1,662 
2,440 

257 
2.410 

257 
2.410 
2.452 
2,440 
1,662 

LIST OF POLICE BROADCASTING STATIONS 
Meters 
122.05 
122.34 
124.17 
175.23 
124.50 
187.97 
187.97 
123.86 

1.165.00 
121.50 
122.05 
175.23 
175.23 
175.23 
175.23 
122.34 
124.17 
175.23 
121.50 
124.17 
180.51 
187.97 
124.50 
124.50 
123.00 
175.23 
180.51 
123.00 

1,165.00 
124.50 

1,165.00 
124.50 
122.35 
123.00 
180.51 

Location 
Akron, Ohio 
Atlanta, Ga. 
Bakersfield, Calif. 
Beaumont. Tex. 
Berkeley, Calif. 
Boston, Mass. 
Brooklyn, N. Y. 
Buffalo, N. Y. 
Butler, Pa. 
Cedar Rapids, Iowa 
Charlotte. N. C. 
Chicago, Ill. 
Chicago, Ill. 
Chicago, Ill. 
Cincinnati, Ohio 
Cleveland, Ohio 
Columbus, Ohio 
Dallas. Tex. 
Davenport, Iowa 
Dayton, Ohio. 
Des Moines, Iowa. 
Detroit, Mich. 
Detroit, Mich. 
Detroit, Mich. 
Flint, Mich. 
Ft. Worth, Tex. 
Framingham, Mass. 
Grand Rapids. Mich. 
Greensburg, Pa. 
Grosse Point Village, Mich. 
Harrisburg. Pa. 
Highland Park, Mich. 
Honolulu. T. H. 
Indianapolis. Ind. 
Ingham, Mich. 

Call 
KG I'E 
W PDT 
WI'DL 
KGl'I. 
1V l'DE 
W I' EC 
WPDK 
KG1'B 
Wl'Y 
WPY 
WCF 
KGPII 
IiGI'I 
KGJX 
WPDP 
WPDU 
KG 

Wl'DR 
KGPC 
WPDS 
KGPW 
KGI'D 
KGPD 
KGPM 
KGPA 
KOPK 
WRDQ 
WPDA 
KGPG 
W I'DW 
WMIB 
WDX 
NV PDG 

Kilocycles 
2,422 
2,470 
2,440 
1,712 
2,440 
2,470 
2.452 
2,416 
438 
500 

1,596 
2,452 
2.470 
1,712 
2,440 
1,712 
2,416 
2,416 
1.,712 

1,712 
2,416 
2,470 
1,596 
2,410 
2,470 
2.416 
2.470 
2.470 

2.416 

2,410 

2,410 

257 
257 

2.458 

U. S. VISUAL BROADCASTING 
Kilocycles Meters Owner 

2,850 105.30 Short Nave & Television, Boston, Mass. 
2,750 109.10 Atlantic Broadcasting. New York, N. Y. 
2,750 109.10 United Research Corp.. Long Island City, 
2,000 150.00 Harold E. Smith, Beacon. N. Y. 
2.000 150.00 DeForest Radio Co., Passaic, N. J. 
2,100 142.90 Jenkins Television. Jersey City, N. J. 
2,000 150.00 Jenkins Television, Jersey City, N. J. 
2,100 142.90 General Electric. Schenectady, N. Y. 
1,544 194.30 Atlantic Broadcasting, New York, N. Y. 

43,000 6.98 Jenkins Television, New York, N. Y. 
48.500 6.19 Jenkins Television, New York, N. Y. 
60,000 5.00 Jenkins Television, New York, N. Y. 
43,000 6.97 National Broadcasting, New York, N. Y. 
48,500 6.18 National Broadcasting, New York. N. Y. 
60,000 5.00 National Broadcasting, New York, N. Y. 
2.850 105.30 Radio Pictures. Inc., Long Island City. N. 

43,000 6.97 RCA -Victor, Camden, N. J. 

N. Y. 

Y. 

Call 
W3XAD 
W3XAD 
W3XAD 
W3XK 
W6X4H 
W6XAO 
W6_\-S 
W8XAV 
W9XAA 
W9XAB 
W9XAO 
W9XAP 
W9XD 
W9XD 
W9XD 
W9XG 
iV9XR 

Meters 
123.86 
121.50 
123.00 
175.2:1 

123.00 
121.50 
122.34 
124.17 
685.00 
600.00 
187.97 
122.34 
121.50 
175.23 
123.00 
175.23 
124.17 
124.17 
175.23 
175.23 
124.17 
121.50 
187.97 
124.50 
121.50 
124.17 
121.50 
121.50 

124.17 

124.50 

124.50 

1,165.00 
1.165.00 

122.05 

STATIONS 

Location 
Kansas City, Mo. 
Kokomo, Ind, 
Lansing, Mich. 
Los Angeles. Calif. 
Louisville, Ky. 
Memphis, Tenn. 
Milwaukee, Wis. 
Minneapolis, Minn. 
New York, N. Y. 
New York, N. Y. 
New York. N. Y. 
Oklahoma City, Oltla. 
Omaha, Neb. 
Pasadena, Calif. 
Ihiladelphia, Pa. 
Pittsburgh. Pa. 
Portland, Ore. 
Richmond. Intl. 
Rochester, N. Y. 
St. Louis, Mo. 
St. Paul. Minn. 
Salt Lake City. Utah. 
San Francisco, Calif. 
San Francisco, Calif. 
San Jose. Calif. 
Seattle, Wash. 
Sioux City, Iowa 
Toledo. Ohio 
Tulare, Calif. 
Vallejo, Calif. 
Washington, D. C. 
West Reading, Pa. 
Wyoming. Pa. 
Youngstown, Ohio 

Kilocycles Meters Owner 
48,560 6.18 RCA -Victor, Camden, N. J. 
c0,000 5.00 RCA-Victor, Camden, N. J. 

2.100 142.90 RCA -Victor, Camden, N. J. 
2,000 150.00 Jenkins Laboratories, Wheaton, Md. 
2,000 150.00 Pioneer Mercantile Co., Itak, rsficld. Calif. 

43,000 6.97 Don Lee, Inc., Los Angeles, Calif. 
2.100 142.90 Don Lee, Inc., Los Angeles, Calif. 
2,100 142.90 Westinghouse. East Pittsburgh. Pa. 
2,750 109.10 Federation of Labor, Chicago, Ill. 
1.564 191.82 Federation of Labor. Chicago, Ill. 
2,000 150.00 Western Television Corp., Chicago. Ill. 
2,100 142.90 Daily News, Chicago, Ill. 

43,000 6.97 Journal Company, Milwaukee. Wis. 
48,500 6.18 Journal Co.. Milwaukee, Wis. 
60,000 6.00 Journal Co., Milwaukee, Wis. 
2,750 109.10 Purdue University. W. Lafayette, Ind. 
2,850 105.30 Great Lakes Broadcasting. Chicago, Ill. 

U. S. RELAY BROADCASTING STATIONS 
Kilocycles Meters Owner 

9,570 31.35 Westinghouse Elec., East Springfield. Mass. 
15,340 19.56 General Electric, Schenectady, N. Y. 
9,530 31.48 General Electric, Schenectady, N. Y. 

550 545.00 General Electric, Schenectady, N. Y. 
660 455.00 General Electric, Schenectady. N. Y. 
790 380.00 General Electric, Schenectady, N. Y. 

1,150 260.90 General Electric, Schenectady, N. Y. 
L500 200.00 General Electric. Schenectady, N. Y. 
6,040 49.r' Short Wave Bdcstg. Corp., Coytesville. 

11.800 25.42 Short Wave Bdcstg. Corp.. Coytesville, 
15,250 19.67 Short Wave Bdcstg. Corp., Coytesville, 
21,460 13.97 Short Wave Bdcstg. Corp., Coytesville, 

6,120 49.02 Atlantic Broadcasting, Jamaica, N. Y. 
11,840 25.34 Atlantic Broadcasting Co., Jamaica, N. Y. 
15.280 19.63 Atlantic Broadcasting Co.. Jamaica, N. Y. 

610 491.50 National Broadcasting, Bellmore, N. Y. 
6,100 49.18 National Broadcasting, New York. N. Y. 
6,060 49.50 Universal Broadcasting, Philadelphia. Pa. 
9.590 31.28 Universal Broadcasting, Philadelphia. Pa. 
6.425 46.70 National Broadcasting, New York, N. Y. 

N. J. 
N. J. 
N. J. 
N. J. 

Call 
W6XAF 
W6XAF 
W6XAL 
W6XAL 
W6XAL 
W6XN 
W8XAL 
W8XK 
W8XIi 
WBXK 
W8XK 
W8XK 
W8XK 
W9XAA 
W9XAA 
W9XAA 
W9XF 
W9XF 
W9XF 
W9XU 

Kilocycles Meters Owner 
2,938 112.10 Dept. Agriculture, Sacramento, Calif. 
5,870 51.11 Dept. Agriculture. Sacramento. Calif. 
6,080 49.34 Pacific- Western Broadcasting, Westminster, 

15,250 19.67 Pacific- Western Broadcasting, Westminster, 
21,500 13.95 Pacific- Western Broadcasting, Westminster, 
12,850 23.35 General Electric, Oakland. Calif. 

6,060 49.50 Crosley Radio Corp., Cincinnati, Ohio 
6,140 48.86 Westinghouse. East Pittsburgh, Pa. 
9.570 31.35 Westinghouse, East Pittsburgh, I'a. 

11,880 25.25 Westinghouse, East Pittsburgh, Pa. 
15,210 19.72 Westinghouse, East Pittsburgh, Pa. 
17.780 16.87 Westinghouse, East Pittsburgh, l'a. 
21,540 13.93 Westinghouse, East Pittsburgh. Pa. 

6,080 49.34 Federation of Labor, Chicago, Ill. 
11,840 25.34 Federation of Labor. Chicago, Ill. 
17,780 16.87 Federation of Labor, Chicago. Ill. 

6,020 49.83 Great Lakes Broadcasting, Chicago, Ill. 
11,800 25.42 Great Lakes Broadcasting, Chicago, Ill. 
21.500 13.95 Great Lakes Broadcasting, Chicago. III. 
6,060 49.50 Mona Motor Oil Co.. Council Bluffs, Iowa 

SIMPLE TIME CHART 
(Time changes every 15 degrees of Longitude East or West) 

Calif. 
Calif. 
Calif. 

WEST 
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TIME . Midnight 1 a.m. 2 a.m. 3 a.m. 4 a.m. 5 a.m. 6 a.m. 7 a.m. 8 a.m. 9 a.m. 10 a.m. 11 1.nt. Noon 

EAST 
International date line. LL hen it 's Monda. East of 180° it is Tues lay West of 180 °. 
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FOREIGN BROADCAST STATIONS 

1 

1 

Call 

LP4 
Lß1 
LIt2 
LR3 
Llt4 
1.1t5 
Lltó 
Lß7 
1.1í8 
Llt9 
LSl 
LS2 
LS3 
LS5 
LS6 
LS8 
LS9 
LT2 
Jl 
LV2 
LT7 
LT2 
LV8 
LT4 
LT5 
LT3 
LV5 
LVG 
LT6 
Ll'2 

5CL 
5DN 
5KA 
5AD 
5AD 
2AY 
2AY 
3BA 
3BO 
3B0 
4QG 
4BC 
4BC 
4BK 
2CA 
3KZ 
9CH 
3GL 
2GN 
2M° 
2Dí0 
7ZL 
7110 
7110 
7LA 
7LA 
2XN 
4D1K 
3AR 
3L0 
3UZ 
3DB 
3KZ 
2MV 
2MV 
2NC 
211D 
2111) 
6Wí 
GAIL 
6ML 
4I1K 
2FC 
2BL 
2GB 
296E 
2KY 
2UW 
4GR 
4TO 
3TR 
SWR 

EB4ED 
EB4GT 
ON4RB 
EB4Ite 
EB4FO 
EB4CE 
EB4FG 
EB4ßG 
EB4RW 
EB4BQ 
EB4EX 
EB4CF 

TJW 

CP% 

!'RAM 
PUAH 
]'RAF 
l'ItAQ 
PIAN 
PRAZ 
PRAJ 
PRAY 
!'RAD 
PR AG 
l'ItAP 
PRAI 
PRAA 
PRAB 
PRAO 
PRAX 
PRAK 
PILAS 

Location 
ALGERIA 

Algiers 

ARGENTINA 
Buenos Airy. 
Butiius Ail e, 
Buenos Aires 
Buenos Am, 
Buenos Aires 
Buenos Sue` 
Buenos Aims 
Buenos Aires 
Buenos Aim, 
Buenos Aires 
Buenos Airy; 
Buenos Aires 
Buenos Aires 
Buenos Aires 
Buenos Aim 
Buenos Aire; 
Buenos Aies 
Concordia 
Concordia 
l'or Juba 
General Pico 
Lu Plata 
Los Molinos 
Mendoza 
l'a rana 
Rosario . 
Rosario 
Rosario 
Saut Juan 
Vilhtguay 

AUSTRALIA 
Adelaide 
Adelaide 
Adelaide 

Adelaide 
Adelaide 
Albury 
AlUury 
Ballarat 
Bcudigo 
Bendigo 
Brisbane 
Brisbane 
Brisbane 
Brisbane 
Canberra 
Carlton 
Charletille 
Geelong 
Go«Iburn . 

Gunuedath 
Gunnedah 
Ilobart 
Hobart 
Hobart 
Launceston 
Iau.ueston 
Lisnulre 
Mae hay 
Melbourne 
Melbourne 
Melbourne 
Melbourne 
Melbourne 
Moss Vale 
Moss Vale 
Newcastle 
Newcastle 
Newcastle 
Perth 
Perth 
Perth 
Rockhampton 
Sydney 
Sydney 
Sydney 
Sydne> 
Sydney' 
Sydney 
Toowoomba 
Townsville 
Trafalgar 
Wangaratta 

AUSTRIA 
Graz 
Innsbruck 
1uu,1)1nel; 
Klagenfurt 
Linz 
Vienna 

BELGIUM 
Antwerp 
Bruxells 
Bruxells 
Bruxells 
Bruxells 
('hatelineau 
Damprenty 
Gand 
Liege 
a[archienne 
Ottomont 
Verviers 

BERMUDA 
Hamilton 

BOLIVIA 
La Paz 
La Paz 

BRAZIL 
Amparo 
Bahia 
Belem 
Bello Horizonte 
Curvtiba 
Franca 
Juiz de Fora 
Mogy las Crazes 
Pelotas 
Porto Alegre 
Recife 
Ribeirao Preto 
Rio de Janeiro 
Rio de Janeiro 
Rio de Janeiro 
Rio de Janeiro 
Rio de Janeiro 
Santos 

1+ 

824 

670 
79,1 
870 
950 
990 
8396 

750 
1150 
1030 
710 

1190 
1270 
10711 
1150 
í13u 
1390 

810 
13'17 
911 

685 

759 
1249 
1(190 
1'í6v 
11) 9 

730 
114u 

730 
960 

12(10 
í41U 

720 
1320 
1480 
1300 
1450 
980 
760) 

1145 
880 

1290 
1050 
1350 
1170 
14110 
1490 
1500 
1'ííu 

5811 
890 

1160 
1080 
1100 
1340 
1190 
010 
800 
930 

1180 
1350 
1220 

1245 
1415 
1110 
690 

1010 
1180 
930 
665 
855 
950 

11)25 
1070 
1125 
1020 
1260 
1280 
1260 

851 
1058 
1376 
662 

1220 
581 

1200 
1150 

500 
1395 
1305 
1365 
1430 
1090 
1070 
1035 
1335 
1395 

1480 

1713 
1000 

1304 
857 

1363 
1090 

882 
1111 

857 
1000 

920 
1090 

750 
1153 
750 
934 
833 

1364 
1153 
1000 

C::II 
I'RAE 
1'ltAR 
l'RAL 
í'1AO 

CKGW 
CJBC 
CJSC 
C1'!tY 

10ÁE 
lOAE 

CKX 
CNRC 
CFCN 
CJCJ 
CHCA 
CFAC 
í(118U 
CLICK 
CFCY 
CFCO 
CH \VI{ 
C1' 1C 
CIIMA 
CKUA 
CJ CA 
CNItE 
CJR \V 
('FNB 
CLINS 
<'NRlI 
CLICS 
('IIDIL 
CKOC 
CFJC 
10AY 
CFRC 
CFRB 
CNRX 
CJOC 
10BU 
CJGC 
CNRL 
CKPR 
CNRA 
CFCF 
CH M 
b AB 
CFCH 
CKCO 
CNRO 
CIIWC 
CFLC 
CKPC 
1(1111 
CHRC 
CR('I 
CI: CV 
('NRQ 
CNRD 
CKLC 
CIICT 
('I {CI{ 
CJBR 
CNRR 
CFQC 
CNRS 
CJOR 
CKAC 
CIIYC 
('Nltai 
CFBO 
LIAK 
CHGS 
CJCB 
CNRT 
CFCA 
CROW 
CKCL 
CKNC 
CF CL 
CNRV 
CIíCE 
CHLS 
CKFC 
CKMO 
CFCT 
CKCR 
1011' 
CKY 
CNItW 
CKIC 
CJGX 

NBA 

EAR5 

VPB 

CHAI 
CMAB 
CMAC 
CMAD 
CMAE 
CMAF 
CMAK 
CMAO 
CMAQ 
CMAT 
CMAJ 

CAB 
XGY 
COHB 
COMIC 
XGZ 
XOPP 
KRC 
KSMS 
NI {S 
RSC 
%G% 
XGAH 
COTN 
GEC 

Location 
Sao Paulo. 
sa o l'auto 
Sao Paolo 
Sao Paolo 

CANADA 
Bowmanville 
liotcntaucilIe 
l;uttmauville 
l;uw«uutcille 
Bow manville 
Brantford 
Brandon 
Calgary 
Calgary 
Calgary 
Calgary 
Calgary 
Canova 
Charlottetown 
Charlottetown 
Chatlmm 
Chilliwach 
Cobalt 
Edmonton 
Eduautton 
Edmonton 
Edmonton 
Fleming 
Frecicr let ott 
Halifax 
Italifax 
Ilain ilien 
I4uuilton 
Hamilton 
Kamloops 
Kelowna 
Kingston 
King, York Co 
1íín,. York Co 
Lethbridge 
Liverpool 
London 
London 
Midland 
Moncton 
Montreal 
Moose Jaw 
Moose Jaw 
North Bay 
Ottawa 
Ottawa 
Pilot Butte 
Prescott 
i'reston 
!'rince Albert 
Quebec 
Quebec 
Quebec 
Quebec 
Red Deer 
Red Deer 
ßed Deer 
Regina 
Regina 
Regina 
Saskatoon 
Saskatoon 
Sea Island 
St. Ilyacinthe 
St. Hyacinthe 
St. Hyacinthe 
St. John 
Stratford 
Summerside 
Sydney 
Toronto 
Toronto 
Toronto 
Toronto 
Toronto 
Toronto 
Vancouver 
Vancouver 
Vancouver 
Vancouver 
Vancouver 
Victoria 
Waterloo 
Wingham 
Winnipeg 
Winnipeg 
Wolfville 
Yorkton 

CANAL ZONE 
Panama 

CANARY ISLANDS 
Las Palmas 

CEYLON 
Colombo 

CHILE 
Asuncion 
Concepcion 
Santiago 
Santiago 
Santiago 
Santiago 
Santiago 
Santiago 
Santiago 
Santiago 
Tacna 
Valparaiso 

CHINA 
Canton 
Chekiang 
Harbin 
Mukden 
Nanking 
Peiping 
Shanghai 
Shanghai 
Shanghai 
Shanghai 
Shanghai 
Shanghai 
Tientsin 
Tientsin 

Kc. 
857 

1016 
750 
934 

910 
910 
910 
9111 

1199 
1199 

bjp 
690 
690 
690 
690 

1199 
960 
960 

1210 
1210 
1210 
680 
580 

J30 
600 

1210 
930 
930 
880 

1120 
1199 

930 960 
960 

1120 
1199 

910 
930 
630 

1030 

1199 
12110 
890 
600 

1010 
1210 
1199 
880 
880 
880 
880 
840 

840 
960 
960 
960 
910 

1210 
730 
730 
730 
890 

1199 
1120 

880 
840 
840 
840 
580 
580 

lÓ30 

730 
730 
730 
630 

1010 
1199 

780 
780 
930 
630 

845 

1071 

700 

870 
625 
804 
938 

1070 
750 

1333 
1016 
1224 

545 
1034 

689 
977 

1°67977351412 

869 
1083 

952 
1276 
1071 
937 
625 

1000 

Ca 11 

JODK 

IIJN 

T14NRH 
TIC 

CMHD 
CMJA 
CMJC 
CMJE 
l'a1JF 
CMGE 
CMJA 
CMI1J 
CMGA 
CMCG 
CMBR 
CMCW 
CMCQ 
CMBL 
CD1CU 
CMBY 
Ca1CD 
CMBC 

CDSQG 
CMCA 
CMK 
CM(J 
CDIBZ 
CMBI 
('MCB 
('MCH 
CSi% 
CMC 
CMBT 
CMBS 
CMCF 
CDiCY 
CMW 
CMBD 
CMCIt 
('DSBN 
('MDC 
CDiBW 
CMCM 
CDIBQ 
CMCN 
CDiCO 
CMGB 
(\1GF 
CMGB 
CMAB 
('MAC 
CDIHí 
CMKC 
CMIIC 

OI {R 
0KB 
OKK 

OKP 

l'TB 

OXO 

111X 

PFC 

OFA 
OFC 
OFB 
OFD 
OFT 
OFG 
OFH 

F2BD 

YN 
Alt 

FL 
FPTT 

AIRD 

Location 
CHOSEN 

Keijo 

COLOMBIA 
Bogota 

COSTA RICA 
Heredia 
San Jose 

CUBA 
CuiUarien 
Camaguey 
Camaguey 
Camaguey 
Cuwuguey 
Cardenas 
Ciego de Avila 
Cienfuegos 
Colon 
Guanabaeoa 

ana 
Il:tcamt 
Havana 
Havana 
Havana 
Havana 
lluvatta 

Havana 
Ilavana 
Havana 
Ilavana 
Havana 
Havana 
Ilavana 
Havana 
Havana 
Havana 
Havana 
Havana 
Havana 
Hacauu 
Havana 
llavana 
Ilavana 
]Lacuna 
Marianao 
Diarlanao 
Ilavana 
Marianao 
Darianao 

Matanzas Matanzas 
Matanzas 
Matanzas 
Pinar del Rio 
Pinar del Rio 
Santa Clara 
Santiago de ('u1 

Tuinicu 

CZECHOSLOVAKIA 
Bratislava 
Bruni' 
Kosice 
Diorayska- Ostrava 
Prague 

DANZIG 
Danzig 

DENMARK 
Copenhagen 
I {alundUurg 

DOMINICAN REPUBLIC 
Santo Domingo 

DUTCH EAST INDIES 
Bandoeng 
Batavia 

EGYPT 
Cairo 
Cairo 

ESTONIA 
Tallinn 
Tallinn 
Tartu 

FINLAND 
Abo 
Bjorenborg 
Ilelsingfors 
Jakobstad 
Lahti 
Pori 
Tampere 
Turku 
Vüpuri 

FRANCE 
Agen 
Beziers 
Bordeaux 
Grenoble 
Juan les Pino 
Lille 
Limoges 
Lyon 
Lyon 
Marsan 
Marseille 
Montpellier 
Montpellier 
Nimes 
Paris 
Paris 1 
Paris 
Paris 
Paris 
Rennes 
Toulouse 
Toulouse 
Vitus 

Kc. 

690 

684 

980 
882 

950 
1200 
1382 

856 
930 

1375 
1017 
645 
834 

1345 

1285 
1150 
1500 
1285 
11'25 

925 
965 

1150 
1225 
730 
620 

1010 
1405 
1070 
1405 
890 
890 
790 
790 
890 

1345 
588 
965 

1345 
14965 

660 
1010 
1405 
1500 

925 
660 

1205 
977 

1370 
1249 
1375 
1110 
1034 
790 

1075 
878 

1024 
1141 

616 

662 

1067 
260 

625 

968 
1364 

869 
909 

1013 
747 

1050 

1219 
1219 
1357 
1031 

167 
1373 

662 
1220 
1031 

963 
1413 
986 
815 

1206 
1132 
1020 
644 

1051 
750 
949 

1049 
1195 
1250 

207 
671 
919 
174 

1265 
1103 
1175 

787 
971 
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Call 

2BD 
2BE 
6BM 
2LS 
5WA 

2DE 
2EH 
5SC 
6Ki1 
21.5 
CLV 

2ZY 
5NO 
5PY 
CFL 
6ST 
5SX 

TGW 

HIIK 

PFBI 

PCF 

HRB 

ZBW 

HAL 

TFA 
TFU 

VUE 

VU 
VUM 

6CK 
2RN 

iBA 
1BZ 
IFI 
1GE 
IMI 
INA 
1 PA 
1R0 
2R0 
1TO 
1TR 

JOLK 
JOFK 
JOIE 
JODK 
JOGK 

JONK 
JOCK 
JOKK 
JOBK 
JOIE 
JOHK 
JOPK 
JOAK 

7L0 

JQAK 

YLZ 

RYK 

LOAA 

RFC 
XFF 
RE 
XEÁ 
REE 

XÉX 
REN 
RER 
XFG 
REG 
XFI 
REO 
RER 
RPR 
'LEZ 

Location Kc. 
GERMANY 

Aachen 1319 
Aix la Chapelle 662 
Augsburg 1112 
Berlin I 717 
Berlin II 1059 
Bremen 950 
Breslau 923 
Cologne 1319 
Dresden 940 
Flensburg 1373 
Frankfurt 769 
Freiburg 524 
Gleiwitz 1184 
Hamburg 806 
Hanover 535 
Kassel 1220 
Kaiserslautern 536 
Kiel 1292 
Konigsberg 1382 
Langenberg 634 
Leipzig 1158 
Magdeburg 1060 
Muehlacker 833 
Munich 563 
Munster 1319 
Nurnberg 1255 
Stettin 1060 
Stattgart 833 

GREAT BRITAIN 
Aberdeen 995 
Belfast 1238 
Bournemouth 1040 
Bradford 1040 
Cardiff 968 
Daventry, Regional 626 
Daventry, National 193 
Dundee 1040 
Edinburgh 1040 
Glasgow 752 
Hull 1040 
Leeds 1500 
Liverpool 1040 
London. Regional 842 
London, National 1150 
Manchester 796 
Newcastle 1148 
Plymouth 1040 
Sheffield 1040 
Stoke -on -Trent 1040 
Swansea 1040 

GUATEMALA 
Guatemala City 571 

HAITI 
Port au Prince 920 

HOLLAND 
Rleemendaal 1220 
Hilversum 280 
l lilversum 1004 
I lui zen 160 
Scheveningen 280 

HONDURAS 
Tegucigalpa 1370 

HONG KONG 
Victoria 845 

HUNGARY 
Budapest 550 

ICELAND 
Akureyri 1563 
Reykjavik 1999 
Reykjavik 250 

INDIA 
Bombay , 840 
Calcutta 810 
Lahore 882 
Madras 769 

IRISH FREE STATE 
Cork 750 
Dublin 940 

ITALY 
Bari 
Bolzano 662 
Firenze 
Genoa 
Milan 
Naples 
Palermo 
Rome 
Rome 
Torino 
Trieste 

779 
599 
905 

1410 
680 

1094 
1211 

JAPAN 
Fukuoka 
]Iiroshima 
Kanazawa 
V' ijyo 
Kumamoto 
Nagano 
Nagoya 
Okayama 
Osaka 
Sapporo 
Sendai 
Shizuoka 
Tokyo 

680 
850 
710 
820 
790 
631 
810 
700 
750 
830 
770 
778 
870 

Nairobi 

Darien 

Riga 

Kaunas 

KENYA 
750 

KWANTUNG 
759 

LATVIA 
571 

LITHUANIA 
155 

LUXEMBURG 
Luxemburg 1344 

MEXICO 
Aguascalientes 804 
Chihuahua 923 
Ciudad Juarez 750 
Guadalajara 1200 
Linares 1000 
Merida 547 
Mexico City 1190 
Mexico City 731 
Mexico City 1030 
Mexico City 638 
Mexico City 910 
Mexico City 691 
Mexico City 940 
Mexico City 674 
Mexico City 840 
Mexico City 588 

Call Location Kc. 
XFZ Mexico City 860 
XEIC Mexico City 990 
XEH Mexico City 1130 
XETA Mexico City 1140 
XEFA Mexico City 1250 
XET Monterey 630 
XEI Morelia 1000 
XEFE Nuevo Laredo 980 
XEP Nuevo Laredo 1400 
XEF Oaxaca 1132 
XEV Puebla 1035 
XED Ileynosa 961 
SEL Saltillo 1090 
XFA Tacubaya 500 
X F:\ Tacubaya 600 
XI.' AI Tampico 841 
XES Tampico 890 
XEC Toluca 1333 
XEII Vera Cruz 800 
X1:TF Vera Cruz 680 
XFE Villahermosa 804 

MONACO 
Monaco 1266 

MOROCCO 
CNO Casablanca 983 

Rabat 414 

NEWFOUNDLAND 
VOGT Bell Island 890 
VONA St. Johns 950 
VOWR St. Johns 675 
VOX St. Johns 1400 
8WMC St. Johns 682 
8RA St, Johns 550 

NEW ZEALAND 
IYA Auckland 000 
lzlt Auckland 1090 
12J Auckland 1320 
12Q Auckland 1188 
3YA Christchurch 980 
3ZC Christchurch 1199 
2.211 Dannevirke 1100 
4YA Dunedin 650 
4ZB Dunedin 1079 
420 Dunedin 1078 
4ZM Dunedin 1078 
4ZL Dunedin 1219 
2ZE Eketahuna 1210 
2ZJ Gisborne 1150 
3ZR Greymouth 820 
1ZH IIamilton 630 
221 Hastings 1330 
2ZL Hastings 1330 
4ZP Invercargill 1160 
421 Invercargill 1160 
1ZM Manurewa 1210 
2ZD Masterton 1180 
2Z1i Napier 1260 
2YB New Plymouth 1230 
2ZF Palmerston North 1049 
2Z0 Palmerston North 1120 
SEP Wairoa 820 
2ZK Wanganui 600 
2ZG Wanga nui 600 
2211 Wanganui 600 
2YA Wellington 719 
2ZW Wellington 1121 

NORWAY 
LKA Alesund 671 
LICE Bergen 824 
LKD Bodo 662 
LKF Fredriksstad 815 
LKH Ha mar 527 
LKK ICristianssand 1274 
LKN Notodden 671 
LKO Oslo 280 
LKP Porsgrund 662 
LEE Rjuken 671 
LKS Stavanger 1247 
LKM Tromso 662 
LILT Trondelag 608 

PERU 
OAX Lima 790 
OA4M Lima - 1428 

PHILIPPINE ISLANDS 
KZRC Cebu 937 
ICZRIII Manila 615 

POLAND 
SP3 Krakow 530 
SP4 Kattowitz 710 
SP7 Lodz 1229 
SP6 Lwow 779 
SP2 Poznan 875 
SP8 Warsaw 1402 
SPI Warsaw 270 
SP5 Wilno 690 

PORTUGAL 
CT1AA Lisbon 942 

ROUMANIA 
Bucharest 759 

SALVADOR 
AQM Salvador 785 
RUS Salvador 664 

SAMOA 
5ZA Apia 940 

I-ISP1 Bangkok ... 
IISP3 Bangkok 

Call Location Kc. 
SCN Malmberget 688 
SBC Malmo 1299 
SBG Motala 222 
SCO Norrkoping 1111 
SCV Orebro 1206 
SCW Ornskoldsvik 13511 

SEF Ostersund 389 
SCP Saille 1220 
SBA Stockholm 688 
SED Sundstall 553 
SCQ Trollhattan 1112 
SCR Uddevalla 1058 
SCS Umea 1101 
SCT Unpsla 662 
SCU Varborg 1060 

SWITZERLAND 
11B3 Basel 941 

Basel 1229 
Berne 744 
Berne 1220 
Beromunster 653 
Geneva 395 
Lausanne 441 

Sot tens 743 
11BZ Zurich 653 

TUNISIA 
TNU Carthage 162 
TUA Tunis 235 

TURKEY 
TAS Angora 193 
TAL Istanbul 250 

Osmanich 250 
UNION OF SOVIET SOCIALIST REPUBLICS 

RW19 Achkhabad 333 
310 

436 
233 
238 
511 
404 
621 
676 
187 
603 
686 
550 
644 

1052 
320 
320 
704 
368 

1tW61) 
EWIG 
1tW35 
11W8 
11W43 
11W30 
RW21 
RW411 
1tW23 
1tW14 
RW31 
ItW4li 
RW17 
1tW17 
RW54 
ltW54 
11W4 
1t\V'20 

RW9 
1tW9 
RW33 
RW53 
RW27 
ItW10 
RW1 
1LW2 
RW37 
1tW;;9 
I1W58 
11W58 
RW49 
ItW51 
ItW42 
It3G 
1tW13 
1tFV44 
1LW15 
RW22 
1t322 
ItV1't 
1133; 
1100 29 
itW29 
1RV2 
11W.í;i 
ILW1'2 
IIW1li 
RWlG 
R1V18 
ItW3 
ItW52 
11W52 
1tW24 
RW47 
RW26 
1íW32 
I1W38 
11W5 
ItW41 
1íW11 
11W7 
RW48 
RW63 
ItWG4 
]tW28 
RW28 
1tW25 
ItW25 

Alma -Alta 
Arkhangelsk 
Astrakhan 
Bakou 
Bakou 
Dnepreoetrovsk 
Erivan 
Gomel 
Groznyi 
Irkoutsk 
Ivanovo- Voznesensk 
Karaganda 
Kazan 
Kazan 
Khabarovsk 
Khabarovsk 
Kharkov 
Kharkov 
Kiev 
Kiev 
Krasnodar 
Leningrad 
Makhatch 
Minsk 
Moscow 
Moscow 
Moscow 
Moscow 
Moscow 
Moscow 
Moscow 
Naltchik 
Nijni -Novgorod 

Novosibirsk 
Odessa 
Omsk 
Orenbourg 
Oufa 
Oufa 
Oukhta 
l'enza 
Petrozavodsk 
Petrozavodsk 
Pia tigorsk 
l'okrovsk 
Rostov- sur -le -Don 
Samara 
Samara 
Samarkand 
Saratov 
Simferopol 
Simferopol 
Smolensk 
Stalinabad 
Stalino 
Stavropol 
Sverdlovsk 
Sverdlovsk 
Svktçkvaz 

Tachkent 
Tiflis 
Tomsk 
Verkhneoudinsk 
Vladikavkag 
Vladivostok 
Vladivostok 
Voronei 
Voronej 

Kala 

URUGUAY 
CRC Montevideo 
CX10 Montevideo 
CX12 Montevideo 
CX14 Montevideo 
('X16 Montevideo 
CXI8 Montevideo 

SIAM CX20 Montevideo 
857 CX22 Montevideo 
937 CX26 Montevideo 

CX30 Montevideo 
CX32 Montevideo 
CX34 Montevideo 
CX36 Montevideo 
CX38 Montevideo 
CX40 Montevideo 
CX44 Montevideo 
CX46 Montevideo 
C.í'48 Montevideo 
CW40 Paysandu 
CW44 Paysandu 
CW32 Salto 
CW34 Salto 
CW36 Salto 
CW38 Salto 
CW30 Tucuarembo 

290 
650 
300 
795 
429 
202 
417 
792 
792 
272 
268 
230 
748 
391 
238 
665 
471 
461 
444 
617 
354 
641) 
463 
779 
468 
730 
353 

041 
342 
340 
630 
725 
531 
921 
810 
608 
157 
363 
560 
256 
280 
645 
350 
752 
634 
721 
385 
450 

650 
730 
770 
810 
850 
890 
930 
970 

4050 
1130 
1170 
1210 
1250 
1290 
1330 
1410 
1450 
1490 
1340 
1420 
1180 
1220 
1260 
1300 
1140 

SPAIN 
EAJ18 Almeria 1195 
EAJ13 Barcelona 1119 
EAJ1 Barcelona 860 
EAJ15 Cartagena 1219 
EAJ7 Madrid 708 
EAJ2 Madrid 750 
EAJ19 Oviedo 1119 
EA.18 San Sebastian 662 
EAJ5 Seville 815 

SWEDEN 
SBE Boden 250 
SCA Boras 1301 
SCB Eskilstuna 1220 
SCC Falum 932 
SCD Gavle 1471 
SBB Goteborg 932 
SCE I-Ialmstad 1389 
SCG Halsinghorg 1299 
SBH Horby 1167 
SCF Hudiksvall .. 1111 
SCH Jonkoping 1490 
SCI Kalmar 1220 
SCJ Karlskrona 1531 
SCE Karlstadt 1376 
SCL Kiruna 1220 
SCM Krhstmehamm 1481 

UNION OF SOUTH AFRICA 
ZTC Capet own 800 
ZTD Durban 738 
ZTJ Johannesburg 666 

VENEZUELA 
AYRE Caracas 800 
1BC Caracas 960 

YUGOSLAVIA 
Belgrade 696 
Ljubljano 527 
Zagreb 977 
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FOREIGN SHORT WAVE PHONE STATIONS 
Call Location Kc. 

ARGENTINA 
LSX Buenos Aim 10.352 
LSG Buenos Ain - 19.900 
LSN Buenos Aire, 21,200 

AUSTRALIA 
VK3ME Melbourne 9,510 
VKGAG Perth 7.194 
VK2ME Sydney 10,526 
VLK Sydney 10,526 

Cali Location 
FINLAND 
FRANCE 

Agen 9,760 
FYR Lyons 7,463 
FYR Lyons 5,172 

Nancy 19,350 
FBAV Nogent 3,750 
FIJ l'a ris 9,230 
F8LH Paris 7,317 

Paris 6,860 
F8GC Paris 4,918 

AUSTRIA Pontoise- Seine -et -Oise 11,720 
Pontoise- Seine -et -Oise 11,91)5 

Vienna 13,514 Pontoise- Seine -et -Oise 15,243 
UOR2 Vienna 11,801 F8BP Rugies 5,455 

OUITH Vienna 8,060 FTD St. Assise 19,840 
UOR2 Vienna 6.072 FRO St. Assise 19,417 
011K2 Vienna 4,274 FRE St. Assise 19,417 

FTM St. Assise 10,355 
FTO St. Assise 18,248 
FTE St. Assise 18,248 
FSE St. Assise 13.441 
FQ0 St. Assise 12,161 
FQE St. Assise 12,161 
FTN St. Assise 12,265 
FTL St. Assise 9,950 
FTF St. Assise 7,770 
FTB St. Assise 7.490 

Touraine 7,500 
Toulouse 6,122 

Kc. Call Location Kc. 
XFD Mexico City 6,667 
XFD Mexico ('its 9,091 
XFD Mexico Cils 11.111 
XFA Mexico ('it) 6,977 
XFA Mexico City 7,143 
XFA Mexico City 21,249 

BELGIUM 
BOLIVIA 
BRAZIL 

PPU Rio de Janeiro 6,122 
l'PU Rio de Janeiro 19,270 

VRY 
TJ W 

VQ7L0 
VS6 WX 

VE9GW 
VE9GW 
VE9GW 
VE9CG 
V F,9CA 
1' MCA 
V E9DR 
VE9CF 
VE9CL 
VEODN 
VE9DN 
VE9DN 
VE9BA 
VE9BA 
VE9BA 
VE9AK 
VE9BJ 
VE9CS 

BRITISH COLONIES 
Georgetown, Guiana 6,726 
Hamilton, Bermuda 9,500 
Monibras, Kenya 13,895 
Mombras, Kenya 8,230 
Nairobi, Kenya 6,100 
Singapore 7,190 

CANAL ZONE 
CANADA 

Bowmanville, Ont. 6,095 
Bowmanville, Ont. 11,810 
Bowmanville, Ont. 24,380 
Calgary, Alta. 6,110 
Calgary, Alta. 6,030 
Calgary, Alta. 11,860 
Drummondville, Que. 11,780 
Halifax, N. S 6,050 
Middlechurch, Man. 6.150 GBK Bodmin 18.105 
Montreal, Que. 6,005 GBH Bodmin 9,260 
Montreal, Que. 9,580 G5SW Chelmsford 11,750 
Montreal, Que. 11,895 GBX Rugby 16.164 
Montreal, Que. 6,130 GBS Itugby 18,310 
Montreal, Que. 11.705 GBW Rugby 18,138 
Montreal, Que. 15,190 GBW Rugby - 14,493 
Red D$er, Alta 2.830 OBU Rugby 12.290 
St. John. N. It 6,090 GBX Rugby 12,195 
Vancouver. B. t 6,070 GBS Rugby 12,195 

GBS Rinzhy 9,020 
GBS Rugby 6,993 
GRIN Sonning -on- Thames 14.320 

FRENCH COLONIES 
FM8KR Constantine 
FM8KR Constantine 

Elberswa]de 
D4AFF Kothen 
DHA Nauen 
DIIC Nauen 

Nauen 
DGW Nauen 

Nauen 

GERMANY 

MONACO 
MOROCCO 

CN8MC Casablanca 6,881 
CN8MC Casa bla tic .; 5,882 

Rabat 12,610 
Itabat 9.300 
Rabat 12,605 
ltabat 9,300 

NEWFOUNDLAND 
VO8A St. John, 6,800 

NEW ZEALAND 
ZL2XX WVellingtou 9,550 

NORWAY 
PERU 

PHILIPPINE ISLANDS 
KA1XR Manila 12,245 
KZRM Manila 11,840 

840 7,009 KZR111 Manila 
3,750 KZRM Manila 9,570 

7,407 
7,042 

11.760 
15.200 

6,020 
17.760 
9,560 

GREAT BRITAIN 

CURACAO 
Piz Curacao 11,718 

CZECHOSLOVAKIA 
Ilratislata 5,000 

OKIMPT Prague 5.119 
O1CIDIPT Prague 

5.119 

CHILE 
CHINA 

XCTE Shanghai 5.000 

COLOMBIA 
HKA Barranquilla 5,837 
HKD Barranquilla 6,993 
IIKF Bogota 7,194 
11KF Bogota 7.610 
HKC Bogota 6.250 
IIKX Bogota 6,977 
IIKX Bogota 7,143 

COSTA RICA 
TIH Heredia 9,734 

CUBA 
CM2LA Havana 10,007 
C11I2MK Havana 9,360 
CM6XJ Tuimicn 15,008 

EK4ZZZ Danr.ig 
DANZIG 

7,500 

DENMARK 
OXZ Skamlabael: 9,520 

HAITI 
GUATEMALA 

HOLLAND 
PBF5 Hague 
I'CJ Hilversum 
PCJ Hilversum 
l'HI Huizen 
PCK Kootwijk 
l'CV Kootwijk 

HRB Tegucigalpa 
HONDURAS 

HUNGARY 
HAT Szekesfehervar 

ICELAND 

INDIA 

POLAND 
Poznan 11,001 
Poznan 8,900 

PORTUGAL 
PT1AA Lisbon 7,143 

Oporto 12,000 

ROUMANIA 
YO1 Bucharest 13,950 

SALVADOR 
SHIP PHONE STATIONS 

GMJQ SS. Belgenland 17,650 
GMJQ SS. Belgenland 13.040 
GMJQ SS. Belgenland ' 8,570 
GMJQ SS. Belgenland 4,762 
DDDX SS. Bremen 11,710 
DDDX SS. Bremen 7,560 
1BDX SS. Electra (Marconi's Yacht 11,240 

SS. Hamburg 13,040 
GDLJ SS. Homeric 12,380 
GDLJ SS. Homeric 4,754 
WSBN SS. Leviathan 8,830 
WSBN SS. Leviathan 6,637 

6,438 WSBN SS. Leviathan 4,392 
9,590 WSBN SS. Leviathan 3,429 

15,220 GFWV SS. Majestic 17,590 
17,775 GFWV SS. Majestic 13,228 
18,400 GFWV SS. Majestic 4,430 
17.836 GFWV SS. Majestic 4,180 

GLSQ SS. Olympic 12.387 
GLSQ SS. Olympic 16,456 
GLSQ SS. Olympic 8,840 

6,170 

9,125 

SIAM 
HS2PJ Bangkok 10,169 
HSP2 Bangkok 9,500 
IISP2 Bangkok 7,300 

SPAIN 
EAJ1 Barcelona 15,789 

WC Calcutta 11,870 EAR96 Barcelona 6,522 
EAR25 Barcelona 6,000 

INDO -CHINA EAR58 Las Palmas, Canary Islands 7,210 
EARI10 Madrid 7,026 

F31CD Chi -hoa 6,122 EAR125 Madrid 7,026 
FZR Saigon 16,216 EAJ25 Malaga . 3000 
FZR Saigon 12,043 EAR113 Viscaya 6,522 

IRISH FREE STATE 
ITALY 

I2R0 Rome 11,811 
I2110 Rome 3,750 
IMA Rome 6,897 
I2I10 Rome 3,750 

Turin 3,750 
HVJ Vatican City 5,968 

DOMINICAN REPUBLIC IIVJ Vatican City 15,120 

IIIX Santo Domingo 4,610 

DUTCH EAST INDIES 
PMB Bandoeng 20,620 
PLE Bandoeng 18,830 
PLG Bandoeng 15,957 
l'MY Bandoeng, Java 5,172 
'IC2AF Djocjacorta, Java 6,000 
I'K6KZ Makassar 11,765 
I'K2AG Semerang, Java 2,609 
l'K3AN Surabaya, Java 6,036 

Surabaya 2.143 
1'IC1AA Weltevreden, Java 4,000 

Riobamba 
ECUADOR 

EGYPT 
ESTONIA 

FIJI 

7.540 

JAPAN 
J1AA Kemikawa 17,391 
J1AA Kemikawa 8,000 

Belgrade 
JUGOSLAVIA 

10,000 

LATVIA 
LITHUANIA 

MADAGASCAR 
Tanana rite 6,000 

MADEIRA 
CT3AG Funchal 6,383 

XDA 
XDA 

VPD Suva 14,430 XDA 

Mexico 
Mexico 
Mexico 

MEXICO 
City 14,634 
City 9,380 
City 6,818 

SWEDEN 
Motala 6,070 

SWITZERLAND 
HB9OC Berne 9,130 
IIB9XD Zurich 9,380 
HB9XD Zurich 7,229 
IIB9XD Zurich 3,488 

TURKEY 
UNION OF SOVIET SOCIALIST REPUBLICS 

11W15 Khabarovsk 4,273 
1tW3KAA Leningrad 8,333 

Leningrad 11,111 
Leningrad 10,526 

11W62 Minsk 6,420 
IIWO1 Moscow 51,724 
11W38 Moscow . 5,514 
1íW59 Moscow . 6,000 
RW65 Peredvijka 3,560 
I1W19 Tomsk 8,111 

URUGUAY 

UNION OF SOUTH AFRICA 

ZTJ Johannesburg 9,380 

VENEZUELA 
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Receiver Performance Curve Section 
m e n , dealers 

and technicians will 
find on this page our 

conception of an ideal set of 
curves. The composite graph 
may be used to visualize the 
best possible receiver per- 
formance. The more a receiv- 
er 's curves near parallelism 
with the ideal, the better the 
receiver. These curves are 
not capable of interpretation 
by a layman. They should be 
translated only by a service 
man, dealer, technician or en- 
gineer. 

Measurements made in our 
engineering laboratory cover 
sensitivity, selectivity a n d 
electrical fidelity. Standards 
for these three qualities have 
been set by the IRE and RMA 
engineering committees. No 
standards have yet been 
adopted for sound pressure 
measure- 
ments. Until a 
standard is s e - 
lected, our lab- 
oratory will 
measure only 
electrical fidel- 
ity, which disre- 
gards speaker 
response curves. 
The fourth 
measure- 
ment appearing 
with the sensi- 
tivity, selectiv- 
ity and electri- 
cal fidelity curves represents power 
overload curves, or automatic volume 
control curves, as the case may be. 

Definitions of the three major char- 
acteristics of a receiver are: 

Sensitivity is that characteristic of 
a receiver which determines to how 
weak a signal it is capable of respond- 
ing. It is measured quantitatively in 
terms of the input voltage required to 
give standard output. The ideal sensi- 
tivity, according to the graph on this 
page, would fall between the two lines, 
ranging from 10 to 5 microvolts (ab- 
solute) or less. This is an arbitrary 
value. 

Selectivity is the degree to which a 
receiver is capable of differentiating 
between the desired signal, and sig- 
nals of other carrier frequencies. This 
characteristic is not expressible by a 
single numerical value, but requires 
one or more graphs for its expression. 

Best selectivity possible would be 
somewhat like a "chimney" whose 

E 
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sides would be 
10 kilocycles 
apart nearly all 
the way up the 
graph sheet. 
Selectivity as 
measured by our 
laboratory only 
concerns itself 
with energy en- 
tering the re- 
ceiver via the in- 
put circuit (dis- 
regarding 
shielding effect- 
iveness), since 
no standard has 
as yet been 
adopted to simu- 
late selectivity 
conditions in the 
field. 

Fidelity is the 
degree to which 
the receiver ac- 
curately repro- 
duces at its out- 
put terminals, 
the modulated 
form of the re- 
ceived wave im- 
pressed upon it. 
Ideal electrical 
fidelity curve 
would be a hori- 
zontal line al- 
most flat over the 
frequency range 
from 60 to 5000 
cycles. This 
range is also of 

an arbitrary width. 
The photograph illustrates the 

equipment used in making the meas- 
urements. It conforms to the specifi- 
cations of the IRE and RMA Stand- 
ardization Committees. All test fre- 
quencies are determined by zero beat 
of a crystal -controlled dynatron oscil- 
lator. Voltmeters and microvoltme- 
ters are periodically checked against 
calibrated standards for accuracy of 
adjustment. Individual conditions of 
measurement pertaining to each re- 
ceiver will be found in the text accom- 
panying each family of curves. 

Since curves of all receivers are 
taken under the same conditions, it 
may be said that such curves consti- 
tute a yardstick by which receivers of 
the same general class may be com- 
pared, as long as this analysis is made 
by those technically competent to do 
so. 
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Audiola Model 13S7 
AUDIOLA'S model 13 -S7 pro - 

duced the included overall 
performance curves when re- 

cent measurements were made on it in 
our laboratory. 

To couple the signal generator out- 
put to the input circuit of the chassis, 
a standard dummy antenna of 20 uh, 
200 uuf and 25 ohms was used. A 
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noninductive load resistance of 7000 
ohms was connected across the plate 
circuit of the single 247 pentode out- 
put tube, which in turn was capaci- 
tatively coupled to the output indicat- 
ing tube voltmeter, which read the 
standard audio level of .05 watts, ex- 
cept for power overload measure- 
ments. To prevent its impedance re- 
flection on the plate circuit of the out- 
put tube, the voice coil circuit was dis- 
connected during measurements. 

In all tests, the volume control was 
adjusted for maximum receiver sensi- 
tivity, the tuned circuits were not al- 
tered from factory alignment, and the 

tubes which were used in the chassis 
were of average characteristics, fur- 
nished by our laboratory because they 
were 'not shipped with the chassis. A 
line current of .60 amperes was drawn 
with an impressed voltage of 111 
volts. 

In column 1 the sensitivity curve 
gives an average value of 10 micro- 

volts absolute, which corresponds to 
2.5 microvolts per meter when a 
standard height antenna is employed. 
Maximum noise level of 24.2 per cent 
occurred at 1000 kc, while the mini- 
mum value of 2.8 per cent was meas- 
ured at 1400 kc. At 1000 ke the 
measured image ratio was 2110, which 
was taken with an impressed signal at 
1350 ke with the receiver tuned to 
1000 ke. In column 2 we find the 
maximum power output as taken from 
the power overload curve to be 3.30 

watts, but this figure does not take 
into account the distortion at this 
level. The selectivity curves are 
printed in column 3, and under them 
will be found the band widths in tabu- 
lar form. 

Below is a schematic wiring dia- 
gram of the Audiola superheterodyne. 
Tubes required for operation are a 
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235 r -f, 227 oscillator, 224 first de- 
tector, 235 second i -f, 224 second de- 
tector, 247 pentode output tube, and a 
280 full wave rectifier. It will be 
noted that the only filtration is fur- 
nished by the 2000 ohm speaker field 
bypassed on each side with an 8 mfd 
electrolytic condenser. 

Band Widths 
Times Field 
Strength 

Kilocycles width 
600 ke. 1000 ke. 1400 ke. 

10 8 10 13.5 
100 16.5 20 27 

1000 28 35 44 
10000 46 55.5 66.5 
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munswicli Modell IH; 

BRUNSWICK model E curves 
which are shown on this page 
were made from recent data 

taken in our laboratory. 
Output of the standard signal gen- 

erator was fed to the input circuit of 
this superheterodyne by means of the 
standard dummy antenna of 20 uh 
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200 uuf, and 25 ohms. To match the 
optimum plate load of the parallel 247 
type pentodes, a load resistance of 
3500 ohms was connected across the 
output circuit. To eliminate any un- 
desired impedance being reflected 
from the voice coil circuit into the 
primary circuit, the former circuit 
was opened during all measurements. 
The plates of the 247 tubes were 
capacitatively coupled to the output 
indicating tube voltmeter, which read 
the equivalent voltage for a standard 
level of .05 watts. 

The receiver drain was .87 amperes 
with a line voltage of 114 volts. No 

changes were made in the alignment 
of tuned circuits from factory adjust- 
ment, the volume control was set for 
maximum receiver sensitivity, and the 
tubes employed were those furnished 
with the receiver as standard equip- 
ment. 

From the sensitivity curve of col- 
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r _ -_ -t =" 
umn 1 the average is taken as 3.49 
microvolts absolute, which is the 
equivalent of .37 microvolts per meter 
when a standard four -meter antenna 
is used. Noise level values as meas- 
ured were 41.8 per cent at 1000 kc, 
the point of greatest sensitivity, and 
8.4 per cent at 600 kc, the minimum 
value. An image ratio of 8910 was 
found with the receiver tuned to 1000 
kc. In column 2 is-the automatic vol- 
ume control curve which gives a maxi- 
mum output, at 10,000 microvolts in- 

put, of 4.57 watts. However, this 
figure does not take into consideration 
the harmonics which are present in 
the wave form. Under the selectivity 
curves of column 3 are the band 
widths which were taken from them. 

At the bottom of the page will be 
found the schematic wiring diagram 
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of this Brunswick receiver. The nine 
tubes required are a 551 r -f, 224 first 
detector, 224 oscillator, 551 second i -f, 
224 second detector, 227 automatic 
volume control tube, parallel 247 pen- 
todes, and a 280 rectifier. From the 
diagram it can also be seen that the 
dynamic speaker employs a "buck- 
ing" coil for the elimination of hum. 

Band Widths 
Times Field Kilocycles width 
Strength 600 kc. 1000 kc. 1400 kc. 

10 9.5 9.5 12 
100 16 16.5 23 

1000 23.5 25 34.5 
10000 33.5 37 49 
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General Motors Modell S4OA 
GENII:UAL 11OTORS' model 

5 -1() .A produced the included 
performance curves when 

measured in our laboratory. 
A standard dulninv antenna of 20 

uh, 200 uuf and 23 ohms coupled the 
signal generator output to the receiver 
input circuit. A non -inductive re- 

I 
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sistanee of 7000 ohms was connected 
across the plate circuit of the single 
247 pentode output tube to make its 
proper plate load, and the output 
meter was capaeitatively coupled to 
the plate and indicated .05 watts as 
the standard audio level. The voice 
coil circuit was broken to eliminate 
any undesirable reflected impedance 
in the primary circuit. A line voltage 
of 117 volts gave the receiver a drain 
of .74 amperes. For test purposes the 

tubes furnished with the receiver 
were used, the volume control was 
turned on full, and no changes were 
made in the alignment of the tuned 
circuits. 

Average sensitivity is found to be 
33.1 microvolts absolute from the 
curve of column 1, which corresponds 
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to 8.3 microvolts per meter. A maxi- 
mum noise level of 6.8 per cent was 
measured at 1000 kc, while the mini- 
mum of 1.1 per cent occurred at 600 
ke. Measured image ratio at 1000 kc 
was found to be 10,000 times. From 
the automatic volume control curve 
of column 2 the maximum output is 
found to be 5.02 watts, but this figure 

does not take into account introduced 
harmonies in the wave form across the 
primary of the output transformer. 
In column 3 is a tabulated list of band 
widths under the selectivity curves 
from which they were taken. 

Below is a schematic wiring dia- 
gram of this superheterodyne. Tubes 
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required for operation are a 235 first 
detector, 235 second i -f, 227 oscillator, 
224 second detector, 227 automatic 
volume control tube, 247 pentode, and 
a 280 rectifier. 

Band Widths 
Times Field 
Strength 

Kilocycles width 
600 kc. 1000 kc. 1400 kc. 

10 17 17.5 21.5 
100 29 32.5 37 

1000 42 49.5 58 
10000 59.5 72 -- 
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Guibransen Modells 109 13 
EASUREMENTS made in 
our laboratory produced the 
included curves as being in- 

dicative of the performance of the 
Gulbransen models 10 and 13 super - 
heterodynes. 

Input to the receiver antenna cir- 
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cuit was through the dummy antenna 
standard of 20 uh, 200 uuf and 25 
ohms, while the receiver output was 
maintained at the standard audio 
level of .05 watts. A non -inductive 
load resistance of 7000 ohms matched 
the operating impedence of the single 
247 output tube employed. The plate 
was capacitatively coupled to the out- 
put indicating tube voltmeter, and to 
avoid the loading effect of the voice 
coil on the primary of the speaker 
transformer, the secondary circuit was 
broken. 

In all the receiver tests the volume 
control was set for maximum receiver 

sensitivity, and the factory alignment 
of the tuned circuits was not altered. 
Because no tubes were furnished with 
the chassis, those selected were of av- 
erage operating characteristics. With 
an a -c line voltage of 112 volts, the 
receiver drain was .75 amperes. 
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From the sensitivity curve of col- 
umn 1, the average value is taken as 
.25 microvolts absolute or .0625 mi- 
crovolts per meter, assuming a stand- 
ard antenna of four meters effective 
height. At 600 kc the noise level is 
a minimum, with a value of 9 per cent, 
while it reaches a maximum of 38 per 
cent at 1400 k -c, which is the point of 
greatest sensitivity checked. The 
image ratio is calculated to be 21,500 
from the input of 1350 kc, with a re- 

ceiver tuned to 1000 kc. Under the 
selectivity curves of column 3 are the 
tabulated band widths from which 
they were measured. A maximum 
power output of 3.32 watts was 
reached, but this figure disregards the 
harmonics which may have been in- 
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troduced into the wave form of the 
output. 

The schematic wiring diagram is 
given below. Tubes required for op- 
eration are a 235 r -f, 224 first detec- 
tor, 227 oscillator, 235 second r -f, 224 
second detector, 247 output pentode, 
and a 280 rectifier. 

Times Field 
Strength 

10 
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10000 

Band Widths 
Kilocycles width 

600 kc. 1000 kc. 1400 kc. 
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Kennedy Model 52A 
KIAA \I:nI 'S model 52 -A upon 

measurement in our labora- 
tory gave the included over- 

all response curves. 
For receiver input, a standard 

dummy antenna of 20 uh, 200 uuf and 
25 ohms was coupled between the sig- 
nal generator output and the antenna 

SENSITIVITY ._---- 
RE-65-4:i° ÉNNV.--r 

MODEL 5.09 

CARI R.FR U 

6 0 8 0 1 011 

Y-Y,.G .... 

1400 

circuit. A non -inductive load resis- 
tance of 7000 ohms was used to match 
the output impedance of the single 
247 tube, the plate of which was 
capacitatively coupled to the output 
indicating voltmeter, reading a stand- 
ard level of .05 watts. The voice coil 
circuit was opened during all meas- 
urements to prevent any undesired 
load being reflected on the primary 
circuit. 

A line voltage of 117 volts made 

the receiver line current .66 amperes. 
In all tests the tubes as furnished by 
t he manufacturer were employed, the 
volume control was turned on full, 
and no realignment of tuned circuits 
was made in the laboratory. 

An average sensitivity of 14.5 
microvolts absolute is found from the 

b i' m ó 
FREßPf1`Yi m 

curve of column 1, which is equiva- 
lent to 3.625 microvolts per meter. 
At 600 kc the minimum noise level of 
5.7 per cent was measured, while a 
maximum of 44 per cent occurred at 
1400 kc. An image ratio of 3770 was 
found with the receiver tuned to 
1000 kc. From the power overload 
curve of column 2, the maximum out- 
put is recorded as 1.27 watts, but no 

consideration was 'made of the har- 
monics in the wave form at this power 
level. Band widths will be found 
tabulated under the selectivity curves 
of column 3. 

At the bottom of the page is the 
schematic wiring diagram of the re- 
ceiver, from which we find the re- 
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quired tubes to be a 551 r -f, 224 first 
detector, 551 second i -f, 227 second 
detector, 227 oscillator, 247 pentode, 
and a 280 rectifier. 

Band Widths 
Times Field Kilocycles width 
Strength 600 kc. 1000 kc. 1400 kc. 

10 
100 

1000 
10000 

9 10 10 
15.5 17.5 17.5 
23.5 26.5 26.5 
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Koister Models 
WHEN measured in our labora- 

tory, the Kolster model K -90 
superheterodyne produced the 

curves accompanying this article. 
A dummy antenna standard of 20 

uh, 200 uuf, and 25 ohms was em- 
ployed to feed the signal generator 

: ,..:: 
11. 10 Y/. : 

"t -'i " 

- - -- - v, 

-- - 
Q, 

'Il 

output through the receiver input cir- 
cuit. The plate circuit of the push - 
pull power pentodes was matched with 
a non -inductive resistance load of 14,- 
000 ohms, while the voice coil was dis- 
connected to prevent the reflection of 
its impedance on the primary circuit. 
A standard output of .05 watts of 
audio power was maintained with the 
output indicating device capacita- 
tively coupled to the plates of the out- 
put tubes. 

The receiver drain was 1.00 am- 
peres, with an impressed line voltage 
of 111 volts. All measurements were 
made with the volume control turned 
on full, the tubes furnished as stand- 

and equipment with the receiver by 
the manufacturer, and with no altera- 
tions in the alignment of the tuned 
circuits. 

In column 1 the sensitivity curve 
gives an average value of sensitivity 
of 1.36 microvolts absolute, which cor- 

ELECTRFICAL FIDELITY' 
tit6 , 3AÓ.sTt -iP 

MODEL -AVG - 

IIII.W019Y{® 
IfY1111110igNplli .. 

ure disregards the harmonics intro- 
duced in the output wave form at this 
level. In column 3 will be found the 
selectivity curves, while directly under 
them are the tabulated band widths. 

- At the bottom of the page is printed 
the schematic wiring diagram of the 
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responds to .34 microvolts per meter, 
with a standard height antenna. 
Measured noise levels were 50 per 
cent at 600 kc, the maximum value 
measured, and 10.8 per cent at 1400 
kc, the minimum value. At 1000 kc 
the image ratio was found to be 92,- 
800, with the signal introduced at 
1350 kc and the receiver tuned to the 
first frequency. From the automatic 
volume control curve of column 3, the 
power output is seen to reach a maxi- 
mum value of 6.80 watts, but this fig- 

models K -90 and 92. Ten tubes are 
required, a 235 first r -f, 235 second r -f, 
224 first detector, 235 second i -f, 227 
second detector, push -pull 247 pen- 
todes, 227 oscillator, 224 screen grid, 
automatic volume control tube, and a 
280 type rectifier. The first detector 
is modulated by the local oscillator in 
its cathode circuit, which is connected 
to a pick -up coil on the oscillator coil_ 

Band Widths 
Times Field Kilocycles width 
Strength 600 kc. 10011 ke. 1400 ke_ 
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Majestic Model 25 
CURVES on the Majestic model 

25 superheterodyne from re- 
cent measurements in our lab- 

oratory are given below. 
To couple the signal generator out- 

put to the receiver input circuit, á 
standard dummy of 20 uh, 200 uuf 

MUS 
..I.I u Iu 

YY YY i:,. . 
s 7/ . 

: - 

and 25 ohms was employed. A stan- 
dard output of .05 watts was indicated 
by the output meter for all measure- 
ments but that of power overload. A 
non- inductive load resistance of 14,- 
000 ohms was used to match the opti- 
mum plate load of the push -pull 247 
type pentodes used in the output cir- 
cuit. To prevent the voice coil cir- 
cuit from reflecting an undesirable 
load in the primary of the transfor- 
mer, the former was opened for all 
tests. The output meter was capaci- 
tatively coupled to the plates of the 
output tubes. 

The receiver a -c line load was 1.19 
amperes with a line voltage of 112 

volts. No changes were made in the 
alignment of the receiver from fac- 
tory adjustment, while the tubes em- 
ployed during tests were shipped with 
the chassis by the manufacturer. At 
all times the volume control was 
turned to the maximum position. 
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Average sensitivity measured from 
the curve of column 1 is found to be 
2.3 microvolts absolute, which corre- 
sponds to .575 microvolts per meter 
with a standard antenna. At 600 kc 
the noise level was 16 %, the minimum 
measured value, while the maximum 
of 40% occurred at 1000 kc. An im- 
age ratio of 47,700 was measured with 
the receiver tuned to 1000 kc. From 
the power overload curve of column 2 
the maximum output is found to be 
4.60 watts, disregarding the distortion 
introduced into the wave form by har- 

monies generated. Under the selec- 
tivity curves found in column 3 is a 
tabulation of band widths. 

At the bottom of the page will be 
found the schematic diagram of this 
receiver. From it the tubes necessary 
for operation are seen to be a 551 r -f, 
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551 first detector, 227 local oscillator, 
551 second i -f, two 227's as a full 
wave detector, push -pull 247 pentodes, 
and a 280 full wave rectifier for the 
power supply. A notation on the 
schematic wiring diagram shows the 
variation in the filter circuit for 50 to 
60 cycle operation and 25 to 50 cycle 
supply. 

Band Widths 
Times Field Kilocycles width 
Strength 600 kc. 
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1000 kc. 1400 Ice. 
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ilot Model AS 
ERFORMANCE curves on the 
Pilot model 148 superhetero- 
dyne made from our r e cent 

laboratory measurements are included 
on this page. 

The signal generator output was 
coupled to the receiver input circuit 
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through a standard dummy antenna 
of 20 uh, 200 uuf and 25 ohms. To 
match the load impedence of the single 
pentode power tube, the output resist- 
ance was adjusted to a value of 7000 
ohms and connected across the pri- 
mary of the output transformer. Be- 
cause of the loading effect of the voice 
coil circuit on the primary, it was 
open for all measurements. The out- 
put tube plate was capacitatively 
coupled to the output tube voltmeter, 
which read the value of voltage corre- 
sponding to a standard audio output 
of .05 watts. 

In all measurements the volume con- 
trol was turned to its full position, 
no adjustments were made to alter the 
factory alignment, and the tubes used 

were furnished by the manufacturer 
with the receiver. An a -c line drain 
of .74 amperes resulted with a voltage 
of 112 volts impressed across the pri- 
mary of the power transformer. 

Average sensitivity over the band 
as taken from the curve of column 1 

laced band widths, from which they 
were taken. 

At the bottom of the page is a 
schematic wiring diagram of the Pilot 
model 148 superheterodyne. Required 
tubes for operation are a 551 r -f, 224 
first detector, 227 oscillator, 551 sec- 
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is 52 microvolts absolute, which is the 
equivalent of 13 microvolts per meter, 
assuming a standard height antenna. 
Power output reached a maximum of 
3.17 watts, as shown by the power 
overload curve in column 2. How- 
ever, this figure does not take into ac- 
count the harmonics present in the 
voltage across the primary of the out- 
put transformer. At 1000 kc the 
image ratio was measured to be 540, 
with the input at 1350 kc. Noise levels 
were 1.29 per cent at 600 kc. which is 
the minimum, and 2.2 per cent at 1000 
kc, the maximum. Under the selectiv- 
ity curves of column 3 are the tabu- 
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MUM 1111111111m111u1111uuufinal 

. I011110111111111111111110110111111 IIIIIIIIIIIII 

11111114111 

and i -f, 227 second detector, 247 
power pentode, and a 280 full wave 
rectifier. In this circuit the speaker 
field is used as a filter choke in the B 
return lead of the power supply sys- 
tem. Bias for the pentode tube is ob- 
tained from a tapped resistance in 
parallel with the speaker field. A lo- 
cal- distance switch adds a series re- 
sistance in the grid circuit of the sec- 
ond i -f tube for the local position. 

Band Widths 
Times Field 
Strength 

Kilocycles width 
600 ke. 1000 kc. 1400 ke. 

10 9 11.5 11.5 
100 20 24.5 24.5 

1000 32.5 40 40 
10000 45 55.5 55.5 
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%Nero Marshall Model A 
FROM recent measurements in 

our laboratory, the Silver -Mar- 
shall model A gave the included 

overall response curves. 
For receiver input the signal gen- 

erator output was coupled to a stan- 
dard dummy antenna of 20 uh, 200 

8i 
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91l.N5Z: 

ODEt 

, 

01 4O(1O 1 
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uuf and 25 ohms, connected across the 
chassis antenna circuit. A load re- 
sistance of 7000 ohms was connected 
across the plate circuit of the output 
pentode to match its operating load 
impedance. In order to prevent the 
loading effect of the voice coil circuit, 
it was opened for all measurements. 
The vacuum tube voltmeter was ca- 
pacitatively coupled to the plate cir- 
cuit, and indicated a standard output 
level of .05 watts, except for the power 
overload measurements. 

With an a -c voltage of 112 volts, the 
power transformer primary drew .78 
amperes line current. In all tests 

tubes shipped with the chassis as 
standard equipment were used, no re- 
alignment was made on the tuned cir- 
cuits from factory adjustment, and 
the volume control was adjusted for 
maximum receiver sensitivity. 

An average of 7.4 microvolts abso- 
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lute was measured from the sensitivity 
curve of column 1, which value is 
equivalent to 1.85 microvolts per me- 
ter, with a standard four -meter an- 
tenna. Noise levels were 13 per cent 
at 600 kc and 5 per cent at 1000 kc, 
the maximum and minimum respec- 
tively. The power overload curve of 
column 2 gives the maximum power 
output as 3.20 watts, which does not 
consider the harmonics introduced in 
the wave form across the output trans- 
former prmary. Band widths will be 

found in tabular form under the se- 
lectivity curves of column 3, from 
which they are taken. 

Below will be found the schematic 
wiring diagram of the model A super- 
heterodyne receiver. Tubes required 
are a 551 r -f, 224 first detector, 227 

100Q:: 

KC. OFF 
RESOI)1A 

30 L 

local oscillator, 551 second i -f, 551 
third i -f, 227 second detector, 247 
power pentode and a 280 full -wave 
rectifier for B voltages. Bias for the 
247 output tube is obtained by the 
drop across a 425 .ohm resistance from 
the midpoint of the filament to 
ground. 

Band Widths 
Times Field Kilocycles width 
Strength 600 kc. 1000 ke. 1400 kc. 

10 7 
100 13 

1000 18 
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Sparton Model 10 
AFTER measurement in our lab- 

oratory, the Sparton model 
10 superheterodyne gave the 

following overall performance curves. 
Signal generator output was cou- 

pled to the receiver antenna input cir- 
cuit through a dummy antenna stand- 
ard of 20 uh, 200 uuf and 25 ohms. In 
order to prevent a loading effect of 
the voice coil circuit, it was broken, 
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and the plate of the output power 
pentode was capaeitatively coupled to 
the output indicating voltmeter, which 
read the voltage corresponding to a 
standard output of .05 watts, except 
for the power overload data. A non - 
inductive resistance load of 7000 ohms 
was connected in the output circuit of 
the 247 pentode to match its operat- 
ing impedance load. 

With a line voltage of 116 volts, the 

a -c current drain of the receiver was 
.93 amperes. The volume control was 
turned for maximum receiver sensi- 
tivity, no realignment of the tuned 
circuits was made from factory ad- 
justment, and the tubes used were 
shipped as standard equipment for all 
set measurements. 

A value of 6 microvolts absolute was 
found for the average sensitivity, a 

at 1000 kc, with the signal impressed 
at 1350 kc. From the curve of col- 
umn '2 the power overload was found 
to reach a maximum value of 2.65 
watts. This figure does not take into 
account the harmonics produced. Di- 
rectly below the selectivity curves of 
column 1 are the band widths. 

Below is the schematic wiring dia- 
gram of this receiver. The seven re- 
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curve of which is given in column 1, 
which corresponds to 1.5 microvolts 
per meter using a standard four - 
meter antenna. Maximum noise level 
occurred at 1400 kc with a value of 
7.6 per cent, while the minimum value 
of .8 per cent was measured at 600 ke. 
An image ratio of 134,000 was found 
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quired tubes are a 435 r -f, 435 first 
detector, 427 oscillator, 435 second i -f, 
427 second detector, 447 power pen- 
tode, and a 480 full wave rectifier. 

Band Widths 
Times Field Kilocycles width 
Strength 600 ke. 1000 kc. 1400 ke, 

10 10 11 12 
100 17 19 22 

1000 25 29 33 
10000 34.5 41.5 46.5 
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Model Published Drawing No. 

A. C. Dayton 
Navigator November, 1929... SR24 

Acme Mfg. Co. 
AC7 March, 1929 SR3 
AC4 March, 1929 SR4 

All- American Mohawk 
Lyric 90 November, 1930... SR74 
Lyric 6 March, 1929 Sß1 
Lyric 8 March, 1929 SR2 
Lyric J October, 1931 S11128 
Lyric B -7 December, 1931...SR165 
Lyric S -8 January, 1932..... SR170 

Amrad 
70 November, 1929... SR22 
81 March, 1930 SR44 
84 January, 1931.....8R106 

Apex 
48 November, 1930... SR80 
31 (U. 8. Radio) January, 1931.....SR108 

Atwater -Kent 
38 January, 1930..... SR28 
55, 55C (Cap.) September, 1930...Sß51 
55, 550 (Iud.) September, 1930...SR52 
66 March, 1931 SR114 
11 -2 December, 1931... SR131 

Audiola 
Series 31 (t.r.f.) .November, 1930... SR79 
Super 31 March, 1931 SR111 
Junior March, 1931 SR112 

Balkeit 
A .September, 1929... SR12 

Bosch 
48 November, 1930 ... SR73 
58 January, 1931..... SR109 
60 march, 1931 Sß117 
28-29 November, 1929. .. SR21 
Auto November, 1930...SR94 
7DC November, 1931...SR160 

Bremer -Tully 
7 -70 September, 1929. SR10 
81 -82 November, 1930...SR75 
S81 -82 . October, 1931 511126 

Brunswick 
3K11O November, 1929...SR23 
15, 22, 32 and 42 November, 1930 ... 51186 
S14 November, 1930. Sß71 
11, 12, 16 October, 1931 S11148 
17, 24 December, 1931... S11164 

Colonial 
31AC January, 1930..... S1129 
33 and 34 a -c November, 1930...51/95 
47 -48 December, 1931... SR160 

Crosley 
Roamio .September, 1930. SR67 
40S, 41S, 42S, 82S September, 1930... SR57 
608 Gembox March, 1930 SR41 

I 1 ', 

Model Published Drawing No. 
705 Showbox. March, 1929 SR6 
Jewelbox 704B....March, 1929 SR5 
77 November, 1930. .. SR83 
53, 54, 57 January, 1931.....SR103 
120 October, 1931 Sß133 
121 1 November, 1931... SR149 
1.24 December, 1931... SR150 
125 January, 1932.....SR174 

Dayfan 
5080 September, 1929...SR11 

Delco 
Auto Radio September, 1930... Sß66 

Edison 
R4, R5, C4 November, 1930... SR49 
116, 117 January, 1931.....51199 

Erla 
Duo Concerto R-2 J anuary, 1930..... 51133 

Eveready 
50 March, 1931 SR50 

Fada 
7AC September, 1929. SR13 
35 -35Z November, 1930...SR70 
KW28 -29 December, 1931... SR158 

Federal 
H .November, 1929...SR19 

Freed -Eisemann 
NR80 November, 1929... 51120 

Freshman 
2 -N -12 September, 1929... SR14 

General Electric 
H -32 January, 1932.....Sß166 
S- 22 January, 1932..... SR137 

General Motors 
A .November, 1930. .S168 
120 -A November, 1931... SR116 
S3A November, 1931. 511154 
S9A January, 1932.....S11173 

Gilfillan Bros. 
100 January, 1930..... SR32 

Graybar 
600 March, 1930 SR42 

Grebe 
7AC November, 1929... SR17 
AH1 November, 1930...S.1196 

Gulbransen 
Nine -in -Line March, 1930 SR40 
161 March, 1931 SR110 

Howard 
S. G. A. September, 1930...51156 
Green Diamond 8 September, 1929... SR16 
H October, 1931 S11145 
SG -B November, 1931... Sß130 
O December, 1931...SR163 

Jesse French, Jr. 
G March, 1931 Sß118 

TO DATE 
Model Published Drawing No. 

Kellogg 
523 -528 November, 1930-51177 

Kennedy 
20 March, 1930 SR48 
26 November, 1930...51181 
10 January, 1931.....S1138 
30 -32 November, 1931...SR129 

King 
J January, 1930...:. SR31 

Kolster 
K20, K22, K25 

and K27 September, 1929...SR8 
K21, K23, K24 

and K28 March, 1930 SR45 
K -43 November, 1930... SR72 
K80 November, 1931...SR159 

Kylectron 
70 November, 1930... SR65 

Majestic 
70 September, 1929... Sß7 
90B September, 1930... Sß55 
130 -A November, 1930 ... 51184 
50 January, 1931..... SR98 
20 October, 1931 SR124 
60 October, 1931 SR138 
15 November, 1931... SR157 

Philco 
86 82 November, 1929...S1126 
95 September, 1930... SR60 
90 -90A . November, 1931... SR156 
112 January, 1932.....51/172 

Radiette 
F14 January, 1931..... SR104 

Radiola 
60 January, 1930..... SR30 
66 September, 1930... SR64 
44 January, 1931..... SR102 
18 October, 1931 SR127 

RCA -Victor 
R -7 October, 1931 SR137 
1150 -55 December, 1931... SR166 
R11 January, 1932.....SR168 

Sentinel 
11, 12, 15, 16 March, 1931 SR115 
106B March, 1931 511113 
108A October, 1931 SR146 
108 . November, 1931 SR123 
111 . November, 1931 SR155 

Silver 
36A .January, 1931..... SR105 
30B .September, 1930... SR53 
30 January, 1930.....SR35 
35 -A November, 1930... Sß82 
782 October, 1931 Sß120 
726SW October, 1931 SR144 
D -E November, 1931... Sß152 
I` December, 1931... SR140 
-G January, 1932..... 511153 
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Model Published Drawing No. 
Slagle (Continental) 

9 January, 1930..... SR27 
R -20 March, 1930 SR46 

Sonora 
5R November, 1929... SR25 

Sparton 
AC89 September, 1929... SR9 
589 September, 1930... SR63 
600, 610, 620 Mareh, 1931 SR91 
25 -26 December, 1931... SR161 

Splitdorf 
E175 January, 1930..... SR36 

Steinte 
261 September, 1929... SR15. 
70, 80, 95 November, 1930...SR76 
600, 605, 630, 635 November, 1931... SR132 

Stewart- Warner 
950 September, 1930... SR62 

Model Published Drawing No. 
Series 900 Januar, 1930.....SR34 
R100 January, 1931..... SR85 
102A October, 1931 SR147 

Stromberg -Carlson 
846 September, 1930... SR54 
635 -636 November, 1929. .. SR18 
12 -14 November, 1930 ... SR93 
10 -11 November, 1931... SR134 
19 -20 November, 1931... SR151 

Transformer Corp. 
50 November, 1930... SR78 
80 -81 October, 1931 SR139 

Temple 
8 -60, 8 -80, 8-90. .. March, 1930 SR37 
SG 8 -61, 8 -81, 8- 91.October, 1931 SR125 

Transitone 
Auto Radio November, 1930...SR69 

Trav -Ler 
C March, 1931 SR120 

Model Published Drawing No. 
U. S. Radio 

37 March, 1930 SR39 
26P October, 1931 SR143 
99A January, 1932.....SR171 

Victor 
R32, RE45, R52 September, 1930... SR61 
R35, R39, RE57 January, 1931.....Sß101 

Westinghouse 
WR -5 November, 1930. .. SR92 
WR -4 January, 1931.....SR107 
WR10 -12 November, 1931-511137 
WR15 January, 1932.....SR168 

Zaney -Gill 
54 March, 1931 SR119 

Zenith 
52, 53, 54, 522, 

532 and 542.. ..March, 1930 SR43 
71, 72, 73 and 77 .. November, 1930 Sß97 
A, B, C, D November, 1931... SR141 

Precision Frequency Contro' Units 
By LEROY M. E. CLAUSING 

Consulting and Designing Radio Engineer 

THE rapid development in the 
design of frequency control 
equipment has made it possible 

not only to keep within fifty cycles of 
an assigned broadcasting frequency, 
but it is now possible, with the equip- 
ment described below, to hold the fre- 
quency to within 5 cycles per million 
for long periods of time. One of these 
units has operated over a period of 
several weeks with a variation of less 
than one cycle. This extreme accu- 
racy is of particular importance to sta- 
tions operating with one or more sta- 

tions on the same channel, as beat note 
interference is reduced to a mini- 
mum and the range of the stations 
materially increased. To utilize this 
accuracy a means has been provided 

to shift the frequency over a few 
cycles to obtain zero beat for iso- 
chronous operation. This adjustment 
once made with a station having 
equally good frequency regulation, 
needs only an occasional check to 
maintain such operation. 

The crystals, when furnished with 
the control unit are ground and ad- 
justed to zero beat with a standard 
frequency unit. The accuracy of ad- 
justment is, therefore, well within 10 
cycles. The standard frequency unit 
used for calibrating the crystals is a 
type PFC control and checking unit 
and this is checked against standard 
frequency transmissions. The fre- 
quency division for the various broad- 
cast frequency channels is obtained by 
means of a multivibrator and the ac- 
curacy is, therefore, equal to the ac- 
curacy of the standard unit. 

The inductance, capacity and other 
elements entering as factors which 
might contribute to frequency devia- 
tions with temperature variations are 
maintained at a constant temperature 
in the heat chamber. 

An even distribution of tempera- 
ture is maintained at all times by 
means of forced circulation. The mo- 
tor and fan are designed for continu- 
ous operation and this moving part 
was only incorporated after the reli- 
ability of this feature was demon- 
strated in actual use in a station for a 
period of over two years. The volume 
of the metal in the crystal holder is 
sufficiently large to attenuate the 
slight variations of temperature in 
the chamber to such a degree that 
for average temperatures outside of 
the chamber this variation does not 
exceed 0.02 deg. For temperature 
variations of from 41 deg. F. (5 deg. 
C.) to 95 deg. F. 35 deg. C.) the 
crystal holder temperature showed a 
change of 0.05 deg. C. Since the 
thermostat is in direct contact with 

the metal of the crystal holder the 
temperature variations of the crystal, 
as power is applied, are directly con - 
trolled. The bulb of the thermometer 
is also in contact with the crystal 
holder, so that the temperature shown 
on the front of the panel is actually 
an indication of the crystal tempera- 

Power Control 

ture. This thermometer is calibrated 
in tenths of degrees. 

Features which contribute to the 
exceptional performance of these 
units are : frequency stability suffi- 
ciently accurate to permit common 
frequency broadcasting or isochron- 
ous operation with only an occasional 
check ; a frequency shift of a few 
cycles can be conveniently made at 
any time to reach zero beat with 
another station ; unit is equipped with 
buffer stage to prevent any possible 
reaction on oscillator ; oscillator and 
buffer units are enclosed in metal com- 
partment to provide thorough shield- 
ing ; mercury contact relay is of the 
"bearingless" type, so avoids mechan- 
ical as well as electrical sticking. 
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Ohmeter With ' llhree Sca'e Ranges 
AN ohmmeter with a wide range 

is perhaps the second most use- 
ful piece of measuring equip- 

ment in the service field or laboratory. 
A bridge for measuring resistance 
values is in general prohibitive in 
price and usually such an instrument 
is not intended to be portable. Coding 
of resistors according to the new 
standards is a forward step, but such 
resistors have been in use less than a 
year and service work is mainly con- 
cerned with older model receivers. In 
addition, an ohmmeter makes an ex- 
cellent and small continuity meter. 

Three ranges have been calculated 
and calibrated for a Jewell pattern 
54, 0 -1 ma. d -c milliammeter. Their 
limits of accurate reading are ap- 
proximately as follows : for the 11/2 
volt battery, 25 ohms to 50,000 ohms; 
for the 71/2 volt battery, 200 ohms to 
200,000 ; and for the external 45 volt 
battery, 2000 ohms to 2,000,000 ohms. 
Because the latter scale would be used 
less frequently than the first two, the 
size of the instrument was kept small 
by providing binding posts for an ex- 
ternal 45 volt B battery. The other 
two ranges employ the small 71/2 volt 
C battery, as shown in the back panel 
view at the bottom of column 3. 

Simplicity consistent with reliabil- 
ity and ruggedness is the keynote of 
this meter, the wiring diagram of 
which is given at the bottom of column 
1. It will be noted that the zero re- 
sistance adjusting wire -wound rheo- 
stat made by Yaxley is used for all 
of the ranges. Ohm's law gives the 
three required series resistances as 
1500 ohms for the 11/2 volt, 7500 ohms 
for the 71/2 volt, and 45,000 ohms for 
45 volt battery. Electrad wire -wound 
resistors are used and the chosen 
values are low enough so that the rheo- 
stat resistance, when added to them, 
gives the calculated value, with pos- 
sible variation each side of the re- 
quired value for slight changes in 
battery voltages. It must be remem- 
bered that the batteries must be new 
and up in voltage or the accuracy of 
the instrument is impaired. Batteries 

should last almost indefinitely, because 
at no time is the drain in excess of 
1 ma. An adjustment of only one 
Electrad resistor is required. This is 

the value specified as 43,000 ohms, for 
which a 50,000 ohm unit was em- 
ployed. To adjust this resistor the 
terminal at one end was loosened and 
moved along until, with a 45 volt bat- 
tery, the terminals marked X shorted, 
and the rheostat set to about its mid- 
dle position, the meter read just full 
scale, i. e., zero ohms.. 

A Yaxley three -point switch is used 
for selecting the desired meter range. 
The binding posts at the bottom end 
of the instrument are those across 
which the resistance to be measured is 
connected. Those on the left side of 
the front panel are for the external 
battery for the high range. 

To operate this instrument the fol- 
lowing procedure should be followed 
closely. First, with a small screw- 
driver, adjust the meter pointer by 
means of the adjusting screw to the 
left end of the scale marked "infin- 
ity." (This scale should be glued over 
the back of the original scale so that 
at some future time if necessary the 
original scale may be again used.) 
Then set the selector switch to point 
1, which is the lowest range using 11/2 
volts of the battery. Short the meas- 
uring terminals with a piece of heavy 
copper wire and adjust the rheostat 
so that the meter pointer is at the 

right end of the ohm scale, i. e., at 
zero resistance. Then disconnect the 
shorting connection and the instru- 
ment is ready for use. Read the bot- 
tom scale directly in ohms. For the 
other two scales the adjustment pro- 
cedure is identical except that for 
position 2 with a 7.5 volt battery, read 
the middle scale and for position -3 
using the external 45 volt battery, 
read the top scale. If the meter point- 
er does not move from the left end of 
the scale, the resistor or circuit is 
open, and if it reads full scale, the re- 
sistance is very low or the circuit is 
closed or completed. 

To remove the scale from the Jewell 
meter, the following procedure should 
be followed : First remove the three 
small screws which will be found 
equally spaced on the outside of the 
case, near the rear edge. One of these 
is probably sealed with lead or sealing 
wax and this material must first be 
removed by picking or scratching it 
out with a small screw- driver. Then 
remove the outer case. Be careful 
never to touch the pointer, because it 
is of very light construction. Remove 
the two screws on the face of the meter 
and draw the scale off by pulling it 
upward. Reverse this procedure in 
assembling the meter, taking care that 
the zero adjusting peg falls in its slot. 

A scale with the three ranges ac- 
curately drawn, for the Jewell pat- 
tern 54, 0 -1 ma. milliammeter, is 
available upon receipt of 50e to cover 
our cost of printing and handling. 
Overall dimensions for the instrument 
are 5 inches in width, 8 inches in 
length, and 31/2 inches in depth. 
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of a. receiver, but from the standpoint 
of general efficiency we believe that 
you might benefit by replacing the 230 
tube with a 232 type. We assume, of 
course, that you will take the proper 
precautions in the necessary shielding 
in making the change -over. Shielding 
alone would increase the selectivity 
noticeably. 

Jas. Bohn, St. Louis, Mo.: Please 
send me as much information as pos- 
sible on the following. 1. Explain the 
functions and uses of the new vari- 
able mu tube, especially the 235, the 
new pentode tube type 247 and screen 
grid type tubes of the 224, 222 and 
232 types. 2. Why is not a ground 
connection always made on a receiver 
installation ? Ans. -In answer to your 
first question, which is rather wide in 
its scope, we shall cover first the 
screen grid type tubes ordinarily en- 
countered. This tube was designed 
primarily to reduce the capacity be- 
tween plate and grid, which, in ordi- 
nary tubes, introduces coupling and 
limits the amplification because of 
feed -back and attendant oscillation. 
Placing the screen within the tube re- 
duces the inter- electrode capacity by 
many times. Hence with proper 
shielding the gain successfully em- 
ployed may be as high as 70 or 80 per 
stage. However, shielding is entirely 
necessary to have improvement over 
the results which are obtained with 
the ordinary three- element tube. The 
235 type tube has a screen .grid but 
has its control grid winding made 
non- uniform to give the tube com- 
bined characteristics of two typical 
curves. The primary reason for a 
tube of this type is to enable engineers 
to preserve good fidelity even at low 
volumes, which is impossible with the 
ordinary screen grid type tube be- 
cause the latter has a very sharp cut- 
off as the cathode bias is increased to 
decrease the volume in receivers. 
Power pentodes, of which the 247 is 
probably the most common type, were 
developed to give high power output 
and high voltage amplification. Two 
noticeable benefits are at once appar- 
ent. Ordinary superheterodynes to- 
day employ a second detector coupled 
directly to the output tubes without 
an intermediate audio stage, which are 
sufficient for broadcast reception but 
not for phonograph reproduction, 
where more amplification is required. 
The 247 tube meets this need ad- 
mirably and also gives a greater un- 
distorted output than a 245 type tube 
with very little more power consump- 
tion. 

In answer to your second question, 

almost any radio receiver will operate 
satisfactorily without a ground con- 
nection. Indeed, many of them op- 
erate with four or five times the sensi- 
tivity when used in this manner, but 
two things may occur which make ad- 
visable or necessary a ground connec- 
tion. In almost every ease, if a 
receiver is highly regenerative or ac- 
tually spills over into oscillation, an 
earth connection is beneficial. Also it 
is a good means of reducing much 
local noise which may be carried in 
over the power line. 

J. C. Waterson, Elkhart, Ind. : I 
have been a subscriber to your maga- 
zine for several years but have never 
used the privilege of asking for infor- 
mation which, I believe, is extended 
by you to subscribers. Back in 1926 
I built a Madison -Moore battery oper- 
ated superheterodyne. Recently I de- 
cided to rebuild it in a more compact 
form to make it easy to handle as a 
portable set. I find now that I am not 
able to tune below 1250 kc, while the 
upper end of the broadcast band 
comes in all right, WIBO coming in at 
87 and 88 on the dials. In rebuilding 
it I found it necessary to lengthen 
the plate and grid leads, the com- 
bined extra length being 61/2" in the 
plate leads and 41/2" in the grid. 
Please advise if your data on this re- 
ceiver shows that it would tune down 
to the lower end of the broadcast band 
when parts were arranged as shown 
in the Call Book. Can you give me 
any clue as to how I might remedy the 
trouble? Ans. -There is only one 
thing which will cause any receiver to 
fail to reach the 1500 kc point on the 
scale after it has once done so. This 
is the added capacity in the tuned cir- 
cuits, which is known as parasitic or 
spurious. It could have entered only 
in your rebuilding and is due to the 
following things, which will be dis- 
cussed briefly. Increase in length of 
your leads, especially plate and grid, 
is a very serious factor, especially if 
they are shielded or approach your 
receiver shielding closely. Also, in 
rebalancing your receiver you may 
have screwed the trimmer condensers 
on the variable condenser too near 
their maximums, thus increasing the 
minimum capacity of the tuned cir- 
cuits. WIBO, being the next to the 
last channel or 560 kc, should come in 
at about 96 or 98, which will give you 
sufficient coverage at this end and you 
will find, however, that the change in 
the low end is much less than the 
change at the high frequency end, 
since at the latter point the frequency 
is changing very rapidly, with small 
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changes in capacity. We suggest that 
you rearrange your layout if you find 
that your padding condensers are suf- 
ficiently near their minimum values to 
insure that these are not causing your 
trouble. 

S. C. Spering, New York City : Be- 
ing a reader of RCBM since 34 B. C., 
I think you ought to include a voltage 
chart and socket layout on each chas- 
sis you give the works to. That would 
make it absolute and final, especially 
since the voltages are cockeyed on 
AVC circuits and I don't think it 
would entail any more trouble on the 
part of the engineering department. 
Ans. -It might be very valuable for 
this magazine to run the voltage chart 
and socket layout on each chassis, but 
space does not permit us to do this in 
view of the present valuable informa- 
tion which we give. Such a scheme 
would necessarily mean deleting some 
other more important feature to give 
this service, not to mention the added 
work involved. Since Weston and 
Jewell make such charts available to 
service men, using their analyzers, we 
cannot see any definite benefit in repe- 
tition. 

Howard L. Ely, Gillespie, Ill. : I 
have been buying your magazine for 
several years and now that it is a 
monthly showing the performance 
curves of the different receivers, it 
certainly does appeal to me. On what 
day does this magazine appear on the 
news stands? A friend of mine has a 
new receiver which has quite a bit of 
hum and a -c background noise, and 
wondered if this is a characteristic of 
the set or what can be done to reduce 
it. Ans. -On the first of the month. 
The hum level of the receiver should 
not be noticeably high, and no doubt 
there is some small defect in the set 
to cause it to reach disagreeable pro- 
portions. If by background noise you 
mean the noise resulting when the re- 
ceiver is used at maximum sensitivity, 
we should say that this is normal due 
to high amplification. If the hum of 
which you speak occurs only on car- 
riers, it is due to modulation hum. 
Try changing tubes from the second 
detector on because it may be that 
some 227 type tubes will cause more 
hum than others. Also, if the audio 
amplification is high, there is a possi- 
bility of direct hum pick -up in the 
audio system from a -c wiring. Again 
the leakage on one or more sections of 
the dry electrolytic condensers may be 
high, and if this is the case the con- 
denser will undoubtedly break down 
sooner or later. A grounding of the 
filament on either side would cause a 
very noticeable hum, and it is sug- 
gested that this be checked over care- 
fully. 

W. W. Smith, Pitsburg, Ohio : 

Could you tell me whether it is prac- 
tical and possible to build an auto- 
matic volume control on a radio re- 
ceiver which is not already furnished 
with one ? Ans. -Since adding auto- 
matic volume control to a receiver cir- 
cuit entails as much engineering as is 
incorporated in the entire receiver, 
you can plainly see that it is a job for 
only an experienced engineér who is 
familiar with that particular circuit. 
There are many different types of 
automatic volume control circuits, 
each one applicable to a definite re- 
ceiver. We should advise you to let 
well enough alone, since there is no 
easy method of incorporating such a 
feature. 

Jos. S. Owen, Atlanta, Ga. : Can 
you advise me the number of turns 
on each coil covering the short wave 
band on the Silver -Marshall 726 SW ? 

Ans.- Regarding the number of turns 
on each of the short wave coils on the 
Silver -Marshall 726 SW, we can fur- 
nish the following information : 177 
coil covers a band from 80 to 200 
meters. The oscillator winding has 
37 turns of No. 27 P. E. wire, wound 
32 turns per inch. The tickler coil has 
211/2 turns of No. 30 d. s. c. close 
wound, and the antenna coil has 34 
turns of No. 27 P. E. wound 32 turns 
per inch. 

176 coil covers a band from 40 to 
80 meters. The oscillator coil has 18 
turns of No. 21 P. E., wound 16 turns 
per inch. The tickler coil has 101/2 
turns of No. 30 d. s. c. close wound, 
and the antenna coil has 14 turns of 
No. 21 P. E. wound 16 turns per inch. 

181 coil covers a band from 20 to 
40 meters. The oscillator coil has 13 
turns of No. 17 P. E., wound 11 turns 
per inch. The tickler coil has 71/2 
turns No. 30 d. s. c. close wound, and 
the antenna coil has 10 turns No. 17 
P. E., wound 11 turns per inch. 

180 coil covers a band from 10 to 
20 meters. The oscillator coil has 5 
turns of No. 17 P. E., wound 8 turns 
per inch. The tickler coil has 41/2 
turns No. 30 d. s. c. close wound, and 
the antenna coil has four turns of 17 
P. E., wound 8 turns per inch. 

The following correction has been 
sent to us to be applied to the 
schematic wiring diagram of the RCA 
models 50 and 55 recently published 
in our magazine. The tone control 
condenser which is marked .1 mfd is 
to be changed to .01. This error could 
not have been found here because the 
mistake was on the original drawing 
sent to us. 

Some questions have been asked as 
to how to determine which tubes on 
a chassis is the automatic volume con- 
trol tube. Ans.- Usually this is eas- 

ily found by removing a tube at a time 
until one is found which on removal 
causes a very great signal increase or 
blasting of the receiver. 

Another question which has come 
up frequently is the method of de- 
termining whether an electrolytic con- 
denser has too high a leakage for use. 
Ans. -One method would' be to con- 
nect a 0 -10 or 0 -50 d -e milliammeter 
in series with each plus lead, one at 
a time to determine what the d -c leak- 
age current is in operation. Under 
ordinary operating voltages a 8 mfd 
section should not draw more than 
11/2 or 2 ma. It may be that some of 
the wet electrolytic type condensers 
may draw in excess of this amount. 
Under no circumstances should a sec- 
tion be used in which the direct cur- 
rent drain approaches 5 ma. 

A reader inquired a short time ago 
as to the electrolyte used in the Bal- 
kite charger. Ans. -We find that 
such a solution consists of sulphuric 
acid in water to give a density reading 
of about 1200 on the ordinary battery 
testing hydrometer. Over the solu- 
tion is a little paraffin oil to prevent 
evaporation of the water. The elec- 
trodes are lead and tantalum re- 
spectively. 

A frequent request which we re- 
ceive concerns the reception of police 
calls over broadcast receivers. Ans. 
-We wish to say that it is not advis- 
able to attempt to reach these high 
frequencies on the ordinary super- 
heterodyne, if they are not already 
available at the extreme end of the 
scale, but that it is not a very difficult 
matter to bring them in on tuned 
radio frequency sets. We described 
sometime back a method of inserting 
a series condenser with the tuning 
condenser. However, it will be prob- 
ably more satisfactory to rebalance 
the receiver and in doing so unscrew 
the trimming condensers on the gang 
condenser as far as possible and still 
maintain a balance of 1300 or 1400 
kc. 

We note in our correspondence a 
letter from a reader who wishes to in- 
quire how to align a superheterodyne 
which uses an automatic volume con- 
trol tube. Ans. -We are of the opinion 
that a receiver should always be 
aligned with its volume control full on 
or as nearly full on as possible. This 
necessitates, especially with a sensi- 
tive receiver, a very small signal in- 
put. Hence do not attempt to align 
any receiver, especially one with au- 
tomatic volume control, on a local or 
semi -local signal, but choose instead 
some distant signal which is not seri- 
ously affected with fading at the time. 
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Use of Ohm's Law 
ERHAPS the.reader is familiar 
with the use of Ohm's law as 
applied to a simple case where 

only one circuit element enters into 
the computations. This article will 
demonstrate the simplicity of its appli- 
cations to circuits of more than one 
element, and later the use of Kir- 
choff's rules will be shown by means 
of a simple problem. For d -c circuits 
Ohm's law may be written in three 
forms for convenience, each identical 

with the other two, I = R = I , 
and E = IR, where I is the current in 
amperes, E the voltage in volts and R 
the resistance in ohms. For determin- 
ing the power in watts, the power 
formula may likewise be written in 

)E2 
three forms, P = I2R, P - R' 
and P = EI, all identical. Then if 
we know any two factors, the third 
may be found for either group of 
formulae. In a simple circuit con- 
sisting if a battery and a resistance, we 
can illustrate the methods of determ- 
ining the third unknown quantity. If 
we assume that a 6 volt storage bat- 
tery is connected to a resistance of 
60 ohms, the current will be I = 

= .1 ampere flowing in the resistor. 
60 
Power expended in the resistor can be 
found from any of the three power 
equations. From the first we have 
P = (.1)2(60) = .6 watts. From the 

2 

second it is evident that P = 60 = .6 

watts, and last that P = (6) (.1) = 
.6 watts. 

For the second example, suppose 
that two amperes flow through a 100 
ohm resistance and we wish to find 
the voltage across the resistance to 
give this current. E = (2) (100) = 
200 volts, and from any of the power 

formulae the wattage dissipated is 
found to be 400 watts. The last case 
would be to find the resistance when 
the current and voltage are known. 
Let us take a 45 volt battery with a 
current drain of 9 ma, or .009 am- 

peres. Then R = ÓÓ9 = 5000 ohms 

of resistance and the power utilized 
in heating this resistance is P = .405 
watts. 

Suppose now that I wish to calcu- 
late the resistance values for the 
bleeder circuit of a radio receiver, as 
illustrated by the diagram on this 
page. I know what voltage values 
are required, but it can be seen that 

o 

1 

47 volts, we have I = 5000 = .0094 
amperes or 9.4 ma, which must flow 
through the potentiometer when the 
sensitivity of tho receiver is at a 
maximum. R,, which is the resistor 
giving the fixed minimum bias, can 
now be calculated. The total current 
through it will be then 9.4 ma plus the 
current of the three r -f tubes, since 
the current flows from the cathodes 
through the arm of the potentiometer 
to ground. This total current will 
be 9.4 + (3) (6.5) = 9.4 + 19.5 = 

Then R - ,0285 = 105 28.5 ma. 

ohms. 

C4 

even though the correct ratios are 
maintained, a wide choice of resis- 
tance values was possible. Usually 
the current in the entire bleeder de- 
termines this factor. The current 
should be great enough so that the 
variation due to the volume control 
change will not lead to a serious 
change in other voltages. Let us start 
by using a 5000 ohm potentiometer 
for the volume control. If we calcu- 
late the current for a drop of 50 -3 or 

Next we shall take R2 and find its 
required value. It is true that when 
the arm of the potentiometer is at the 
end toward R2, the plate current of 
the tubes will have some effect, but it 
will be so little at this high bias value 
that no serious error will result if 
we disregard it in our calculations. 

40 
Then R2 = 

90-50 
00 94 = .Q 94 - 4270 

ohms. R3 carries not only the bleeder 
current of 9.4 ma, but also the screen 
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current for the three 551 type tubes, 
which is taken as .5 ma per tube as an 
average value. The total current 
through R3 is then 9.4 ma plus 1.5 

250 -90 
ma, or 10.9 ma. Then R3 = ,0109 

160 
14,700 ohms. 

.0109 ' 

We shall now determine the power 
rating of the resistors required. For 
the 105 ohm resistor we have P = 

(3)2 
105 t 

- .0857 watts. For the poten- 

tiometer P = 5000 = .442 watts. 

(40)2 
For R2 we have P = 42 0 '377 

watts. And finally for R3 we have 
(160)2= 

1.75 watts. It can be 
14700 

seen that the resistance and wattage 
values are odd numbers in most cases. 
In practice no serious results would 
be had if R1 were 100 ohms and of ,.5 

watt size, R2 were 4500 or even 5000 
ohms in resistance and % watt 
capacity, and R3 equal to 15000 ohms 
and of 2 watts capacity. A slight 
variation of voltages from standard 
with the even values of resistors 
would be of no consequence. The 
above example demonstrates how an 
actual problem may be broken up 
into simple units for calculation 
purposes. Such applications are ex- 
tremely useful to the designer and 
service man for his every -day needs. 

Problems of slightly more complex 
nature require but little more calcu- 
lation. We shall now discover how 
a simple network may be solved by 
means of two simple statements of 
Kirchoff's laws. The first is that the 
sum of the voltages in a closed loop 
is always equal to zero, and secondly 
that the sum of the currents approach- 
ing a point and leaving a point is also 
zero. 

From'our previous statements then, 
I1 -} I2 + I3 = 0. This should be 
obvious, because in any circuit the 
currents flowing to a point furnish 
all the current flowing from the point 
through as many conductors as there 
happen to be. In this problem there 
are three complete loops shown on the 
diagram of this page, the first of which 
is made up only by R1 and E1, the 
second by R3, E2, R2, and E,, and the 
third by R1, R3, E2, and R2, the 
complete outside path. An arrow 
direction of the current must always 
be assumed, and whether it is correct 

or not makes no difference, for if the 
direction happens to be wrong, the 
resulting current will have a negative 
value, but its numerical value will be 
correct. Never change an arrow 
direction once it is marked. Since 
we have three equations, we may solve 
for three unknown quantities. If we 
had four equations we could solve for 
four unknown quantities, etc. If we 
go in the direction from plus to 
minus, i. e., from the tail of the arrow 
towards its point, a battery furnishes 
a plus voltage if we go from minus to 
plus through the battery itself, and a 
resistance gives a minus voltage in the 
direction of the current arrow. Then 
for the first loop we shall start with 
the resistance R1, and - I1R1 + E1 

= 0, since the product of the current 
and resistance gives a voltage drop. 
For the second loop starting with R3 
and going in a counter- clockwise 
direction, we have - I2 R3 + E1 - 
I2 R2 + E2 = 0 by the saine rule as 
used in the first loop. Similarly, for 
the outside path or third loop, start- 
ing with R3, we have in a counter- 
clockwise direction, - I2 R3 + I1 R1 - I2 R2 + E2 = 0. Notice that the 
second term is plus in this last equa- 
tion, because we are going against 
the current arrow, whence our nota- 
tion give a reversal of sign. Let us 
assume that we know the two battery 
voltages and all of the resistance 
values, and we wish to find the three 
current values. Let us make E1 = 
45 volts, E2 = 180 volts, R1 = 1000 

I2 

, R3 i 
Et 

I2- 
Rz 

= Ez 

ohms, R2 = 10,000 ohms, and R3 = 
100,000 ohms. From the first equa- 
tion, -I1 R1 + E1 = 0, we can write 
I1 R1 = E1, and substitution gives I1 

45 
(10,000) = 45 and I1 = 10,000 - .0045 

amperes. From the second equation, - I2R3 +E1- I2R2 +E2 =0, we 
can write, I2 R3 + 12 R2 = E2 El 
and substitution gives I2 (100,000) + 
I2 (1000) = 180 + 45, and I2 (101,- 

000) = 225, or I2 = 225 
101,000 - 

.0022277 amperes. Finally, the third 

or outside loop gives, -I2 R3 + I1 R1 
- I2 R2 + E2 = 0, and can be written 
I1 R1 + E2 = I2 R3 + I2 R2 or I 
(10,000) + 180 = I2 (100,000) + I2 
(1000). Substituting our known cur- 
rents we have (.0045) (10,000) + 180 
= (.0022277) (101,000) or 45 + 180 
= 225. This identity prives our 
problem. It so happened that we did 
not need three equations, since the 
left loop could have been solved 
directly by the ordinary application 
of Ohm's law. This left our last 
equation as a check. Then to find 
I3, the total current flowing through 
the battery E1, we have, I1 + I2 + 13 
= 0, or I3 = I1 + I2 = .0045+ 
.0022277 = .0067277 ampers or about 
6.7 ma. To find the voltages across 
the resistors we use Ohm's law. For 
R1, we know that E1 is the voltage 
because it is connected directly 
across it. The voltage drop through 
R3 is I2 R3 or (.0022277) (100,000) = 
222.77 volts. And the drop through 
R2 is I2 R2 or (.0022277) (1000) and 
the voltage is 2.2277 volts. Let us 
substitute these voltages in the formu- 
la of the second loop and see if they 
check. From previous notations we 
had -I2 R3 +E1 -I2 R2 + E2 = 0. 
Substitution gives, -222.77 + 45 - 
2.2277 -I- 180 = 0. and 224.9977 = 
225, which checks within one part in 
100,000 or .001 of one per cent, and 
so effectively proves the equality and 
the problem. 

From this simple solution it can be 
readily seen that the use of Kirchoff's 
laws is really only a modification of 
Ohm's law, for we merely take any 
closed loop and write out the poten- 
tials and voltage drops according 
to Ohm's law E = IR, and add them 
with correct signs. In other words, 
the law can be stated as; the sum of 
the voltage drops and voltage sources 
in a closed loop cancel each other, 
since the current flow is due to a 
source or sources of potential and in 
turn this current gives the drop 
through the resistors, which must 
equal the applied voltages. Again it 
can be said that; the sum of the 
voltage drops must equal the voltage 
rise or sources, since there is no other 
supply of voltage to the circuits. 
Many very complex networks may 
be solved in which there may be 20 
or more loops and as marry unknown 
factors. In a -c theory the use be- 
comes more complicated, of course, 
but the theory remains the same. 
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Radio Call 
SPEED and accuracy -the watch- 

words of all industry today. Is 
it at all strange then that Radio 

Call Book Magazine and Technical Re- 
view should change its testing equip- 
ment to meet the demands necessary 
to be met by those who are leaders ? 

After due consideration, the General 
Radio type 600 -A Standard Signal 

New Generator 
section is switched automatically when 
the frequency control is varied. For 
selectivity measurements, this feature 
is of inestimable value, because hereto- 
fore a dynatron oscillator was used, 
and every point taken on the selectiv- 
ity curves was set by zero beat with 
the external calibrated oscillator. 

To the extreme right are the attenu- 

Generator was installed a month ago 
to give the readers the most accurate 
data possible on the performance of 
broadcast receivers which are submit- 
ted to us for testing and publication. 
In every way the new generator meets 
the call for simplicity, ruggedness and 
precision. Radio frequency signals 
are very difficult to conduct through 
proper channels, but in this example, 
the success has-been outstanding. In 
other words, the stray signal is so 
slight that it may be neglected when 
proper procedure is followed in mak- 
ing the set -up. 

The upper illustration shows the 
front panel layout with all of the con- 
trols. At the upper left is the fre- 
quency control switch, which enables 
the operator to obtain the five stand- 
ard test frequencies, namely : 600 
he, 800 kc, 1000 kc, 1200 kc, and 1400 
kc. Directly below this control is the 
kc -off- resonance control, a true inno- 
vation to generators of this type. An 
ingenious arrangement of a three - 
gang condenser permits calibration by 
one kc steps to +50 or -50 kc from 
the frequency, on 600 kc, 1000 kc and 
1400 kc. The proper gang condenser 

ator controls, 
ratio scale and 
scale. There 

the tipper being the 
the lower the microvolt 
is not a continuously 

.10 

variable control, since the output is 
adjusted to a given point on the out- 
put meter, but the points on the at- 
tenuator are taken every half decibel, 
which makes such a control of little 
added value. 

Other controls are of the ordinary 
nature, consisting of an on -off switch, 
external- internal modulation, carrier 
frequency, on -off filament, and carrier 
amplitude control. A percentage mod- 
ulation meter, carrier amplitude me- 
ter, and filament voltmeter are placed 
conveniently on the panel. All B and 
C batteries are within the outer shield- 
ing of the generator. A storage bat- 
tery is connected externally to furnish 
the heater current for the two 227 
type and two 112 -A type tubes em- 
ployed in the oscillator and rectifier 
circuits. 

A back panel view showing the ex- 
ternal shield and case removed is given 
at the bottom of the page. It can be 
seen that no pains have been spared 
to make this generator of utmost accu- 
racy and reliability. The construe - 
tion of the attenuator is noteworthy 
in that it, as well as the actual internal 
oscillator shield, is made from cast 
aluminum in sections which have very 
large bearing surfaces. An example 
of this is readily seen at the right - 
hand side of the lower illustration, 
which shows the cover plate partly re- 
moved. The light colored circular 
band on the lacquered shield repre- 
sents the actual bearing surface af- 
forded the cover plate. 
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Ceramics and IFxpansion 
WHAT are the dimensions? 

Strange as it may seem, that 
simple question cannot be an- 

swered unless something is mentioned 
regarding temperature. Precisely 
speaking, a given mass of material has 
given dimensions only at a given tem- 
perature. As temperature changes, 
dimensions change. Practical proof 
of this assertion is to be found in the 
spacing between succeeding rails of 
track, the spacing between concrete 
road strips, and the considerable gaps 
left between structural members of 
bridges. 

Among other minimums constantly 
sought by the scientific and industrial 
worlds is the minimum coefficient of 
thermal expansion, by which is meant 
the ratio of change in length per de- 
gree to length at 0 deg. C. In many 
applications it is desirable to have 
practically no change in the length or 
other dimension of a given mass of 
material, irrespective of temperature 
variations over a wide range. To sleet 
such requirements special metal alloys 
have been evolved, since ceramics have 
not been considered practical for the 
purpose. The general reference for 
minimum thermal expansion has been 
Invar, an alloy largely employed for 
watch springs and precision instru- 
ments. 

Engaged in the unique task of de- 
veloping special ceramics for speciti( 
and scientific requirements, henry L. 
Crowley of West Orange, N. J.. took 
upon himself the task of evolving a 
)material of still lower coefficient of ex- 
pansion than Invar. IIe sought his 
solution in the field of ceramics rather 
than metals and alloys. Despite the 
failure of previous research, this spe- 
cialist and his stall' persisted in their 
search for many months, finally evolv- 
ing an entirely new formula known as 
Crolite No. 7 with a coefficient but 
one -fourth that of Invar at 100 deg. 
C., and with a two -to -one advantage at 
1000 deg. C. 

The new material is far below the 
well -known ceramic Sillimanite, until 
no' the choice for low thermal expan- 
sion applications such as spark plug 
cores. Porous Zircon, magnesium sili- 
cate, fused alumina, and rutile are 
high when compared with Crolite No. 
7. At the high temperature of 1000 
deg. C., the new ceramic expands con- 
siderably less than three- tenths of one 
per cent. 

When the new material was submit- 
ted to a well -known university for 
test, the physicists were convinced 
that an error had crept into the find- 

ings. In fact, additional tests were 
conducted by different groups of 
workers, and it was only after various 
findings checked within close limits 
that the record -breaking coefficient of 
thermal expansion was accepted as 
final. 

For those preferring precise com- 
parative data, the following tables are 
presented, covering a low temperature 
and a high temperature range, and hi- 
(licat ing coefficients for different ma- 
terials: 

Low Temperature Range 
(0 -200 deg. C.) 

IIermsdorf Porcelain 4.25 
Sillimanite . 4.19 
Pyrex . 3.2 
Allnedlun . 71 -8.5 
('arborundum 6.58 
I nvar 1.5 
Crolite No. 7 .9 
Crolite No. 7 1.2 

O. 

O. 

O. 

O. 

o. 

O. 

o. 

O. 

0.1 

temperature changes, a material of 
low coefficient of expansion is relative- 
ly free from internal stresses due to 
sudden temperature changes. Crolite 
No. 7 can withstand violent heat 
shock, such as heating to incandes- 
cence followed by plunging in water, 
without destruction. This character- 
istic makes it desirable for use in 
spark plug cores, especially for avia- 
tion engines where the service is ex- 
tremely severe. 

Were the new material but slightly 
in advance of Invar, it would be a 
notable achievement because it is a 
ceramic rather than an alloy. How- 
ever, when it is further noted that its 
coefficient is between one -half and one - 
fourth that of the heretofore lowest 
coefficient known, it becomes evident 
that the new material has many po- 
tential uses. It is required in certain 
existing devices and machines where 
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High Temperature Range 
(0 -1000 deg. C.) 

Crolite No. 7 2.70 
Sillimanite . 4.98 
Mullite . 5.2 
Magnesium Silicate Type 8.3 
Rutile . 8.85 

It should be noted that, in addition 
to maintaining its dimensions within 
narrow limits over a wide range of 

900° 4000° 

precise dimensions and spacings must 
be maintained despite wide tempera- 
ture variations, and again where se- 
vere heat shock must be sustained 
without damage. Processes formerly 
impracticable due to the non -existence 
of a material of sufficiently low coef- 
ficient of expansion may now be car- 
ried on with the aid of this new ce- 
ramic. 
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A Short Wave Transmitter 
FREQUENTLY an amateur of 

the type that is never satisfied 
with his transmitter will wish to 

use a relatively low power set, in 
which almost any kind of change can 
be made. In the drawing shown on 
this page is a simplified four tube 
short wave transmitter, crystal con- 
trolled. The first tube at the left is 
the crystal stage, in which a 3530 kc 
crystal is employed. The tube to the 
right doubles that frequency to 7060 
kc, which is passed along to the suc- 
ceeding stage, where keying is accom- 
plished and finally goes out into the 
antenna through the last tube at the 
same frequency, 7060 ke. On account 
of facility in securing tubes, 210 's are 
employed throughout. All stages are 
neutralized. Separate filament supply 
is used in each stage, so that between 
a combination of grid current bias and 
plate current bias, there will be no 
necessity for any biasing batteries. 

The milliammeter in the grid cir- 
cuit of the third tube will depend for 
its size on the amount of grid current 
which the third grid takes. In one 
installation the grid current was 1 ma 
through an appropriate R5, and the 

tuning of the crystal oscillator and 
the doubler stage was accomplished by 
tuning for maximum reading on this 
milliammeter. This meter also indi- 
cated the cleanness of keying, espe- 
cially on a bug, since with the dash 
side of the bug, the reading should be 
the maximum and with the dot side, 
the reading should not be less than 50 
per cent of the maximum. As the 
reading on the dot side increases to- 
wards the maximum, there is likely to 
be gumminess of keying. 

In the case of the milliammeter in 
the final stage, it is of a larger value 
than the total plate current used in 
the output. For example, in the trans- 
mitter under consideration, 550 volts 
was applied to the final stage and the 
plate current was 110 ma. Hence, a 
0 -200 or a 0 -500 would be satisfactory. 
In tuning the last stage the condenser 
is shifted until minimum plate cur- 
rent is secured on the milliammeter 
which would indicate maximum r -f 
transfer to the antenna through the 
.001 mf coupling condenser in the 
feeder line. This transmitter was de- 
signed for use with a single wire un- 

tuned impedance matched feeder, 
coupled to a fundamental horizontal 
Hertz on the 40 meter band. This 
would permit, if desired, doubling into 
the 20 meter band, but would not per- 
mit its use at the crystal fundamental 
of 3530 kc. 

The particular form of neutraliza- 
tion shown in the diagram is employed 
because it permits the greatest num- 
ber of experimental changes in the 
plate circuit without having to reneu- 
tralize. Since neutralization is a sub- 
ject well enough known to those who 
might be interested in this particular 
layout, no explanation of the process 
will be made. 

The bypass condensers used across 
the 71/2 volt filament windings to 
ground are also across the center -tap 
to ground resistors and consequently 
reduce the number of capacities re- 
quired. The r -f bypass across each 
choke is of the same value and all such 
condensers are the Sangamo fixed 
mica type, moulded in bakelite. The 
coupling condensers from the plate of 
one tube to the grid of the next are 
also Sangamo of the same kind, whose 
values are shown in the diagram. 

.000 /4 
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In the above drawing all of values 
are given excepting those involving 
resistance. Resistance R1 from grid 
to ground of the crystal tube may be 
anything from 50,000 to 500,000 ohms. 
R2, which is in the grid to ground 
circuit of the doubler tube, will more 
than likely run from 50 to 100,000 
ohms. Variable resistor R3, which 
must carry the total plate current of 
the crystal oscillator, in practice 
worked out to be a 5,000 ohm unit. A 
resistor of the same general type but 
of 20,000 ohms value was used in R4, 
because the bias on the grid of the 
doubler was considerably higher than 
the bias on the grid of the oscillator 

. 

tube. In both, the crystal oscillator 
and the doubler stage, grid current 
bias is very small. However, in the 
first class C amplifier, which is the 
stage that is keyed, grid current runs 
to a higher value and part of the bias 
ón that grid is secured by the drop 
across R5, which was 100,000 ohms, 
while the remainder of the bias was 
secured through the drop across R8, 
which was a 0 to 5,000 ohm variable. 
This should also be capable of carry- 
ing the total plate current of this 
stage. The resistance R6, around 
which the key is placed, was 100,000 
ohms and with the key open, ran the 
bias so much above cut -off, that no 

current occurs in the plate circuit of 
this tube. When the key is closed, 
however, that 100,000 is removed, bias 
drops down to normal value, and en- 
ergy is passed into the succeeding 
class C stage, which is the power stage. 
In the final stage, the same condition 
occurs and a good deal of the bias can 
be utilized through the voltage drop 
across R7, which is 10,000 ohm fixed, 
while the remainder of the necessary 
bias (found by experiment) is se- 
cured from the plate current through 
R9. This resistor was also a 0 to 5,000 
variable. Since the transmitter has a 
low power output, all of the r -f chokes 
were of the 80 mh kind. 
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Keeping Tabs on the 
Courtesy of Good News, Oct. -Nov., 

1931 
ON F'I'S1ON on the air in the 
days of broadcasting's infancy 
is a painful memory to most of 

lls. Now, with the 600 -odd broadcast- 
ing stations spread intelligently and 
conveniently over the dial, we are in- 
clined to give the matter little thought. 
To the inquiring mind, however, it 
must have occurred that the task of 
keeping stations to their allotted wave- 
lengths is a difficult job. 

Not that wilful violation of federal 
radio regulations is a practice common 
to the broadcasting stations. It's just 
that, with so many stations on the air, 
some sort of effective supervising is 
necessary to prevent chaos. Send 600 
capable and well -meaning motorists 
ul1 various lanes to a crossroads where 
a traffic officer is on duty and no con- 
gestion is likely to occur. But take 
away that officer and a snarl will re- 
sult that it will take many policemen 
to untangle. The 
broadcasting situa- 
lion is much the 
same. There has to 
be a traffic officer. 
It is the duty of 
this officer to set 
aright st atloils 
which are interfer- 
ing with of lier sta- 
tions through va- 
riations in wave- 
lengths. Ill in o s t 
ceases, this is unin- 
tentional, d u e to 
faulty equipnient, 
and the station is 
instructed to make 
corrections. Ill the 
event of an inten- 
tional variation, 
the station would 

roadcasters 
tion obviously must be equipped with 
the finest receiving apparatus and 
must, in addition, be extremely favor- 
ably situated. One reason for the lo- 
cation of the Radio Frequency Moni- 
toring Station at Grand Island was, 
of course, its proximity to the geo- 
graphic center of the country. But 
there were other determining factors. 
For example, the Government first 
considered other sites in Nebraska and 
neighboring states, but it was found 
that the soil and other factors were 
not as suitable as those of the site 
chosen. The soil under the Grand 
island Station is sandy. The site, 
comprising 50 acres, was sold to the 
Government for $1.00. 

Absence of man -made disturbances 
was an important requirement. When 
tige Department of Commerce selected 
the Granet Island site, it assured itself 
That no power lines would be built 
nearer than three miles to the Fre- 
quency Monitoring Station. The sta- 

many antennae, made up of many 
miles of wire stretched over the 
prairie. The control system is so ar- 
ranged that the operator of any re- 
ceiving set can easily switch from one 
antenna to another. 

For long distance work, directional 
antennae are employed. One set of 
antennae points in the direction of 
London, and this is used for tuning in 
European stations. Another, aimed 
at Porto Allegro, is used to pick up 
South America. Four more direc- 
tional systems are planned, one for' 
Africa, one for Japan, one for Russia, 
and one for Australia. There are also 
several general- purpose antennae. 

The "diversity diversity antenna" system is 
sometimes used at Grand Island to 
minimize fading, as well as static and 
other natural disturbances. It has 
been found that signals do not fade 
simultaneously in different localities. 
Also, static is to a certain extent di- 
rectional. With the diversity system, 

in all probability be ordered off the 
air. 

Checks U. S. Stations Regularly 

The radio traffic officer is stationed 
near the town of Grand Island, Ne- 
braska. His official title is Radio Fre- 
quency Monitoring Station. This sta- 
tion is capable of listening, and does 
listen, regularly, to practically all 
broadcasting stations in the United 
States, as well as a considerable num- 
ber of foreign broadcasters. Aside 
from its routine duty of keeping a con- 
stant cheek on U. S. broadcasting sta- 
tions, Grand Island performs numer- 
ous other special services for the Gov- 
ernment. It is prepared, for example, 
to report on wireless transmission in 
practically any country on the globe. 

To function successfully, such a sta- 

tion is about five miles west ' of the 
town and is set back some distance 
from the highway. There are no high - 
power broadcasting stations in the vi- 
cinity. 

When completed, the Grand Island 
Station will have cost approximately 
$1,000,000. It has at present five re- 
ceiving sets, which are valued at ap- 
proximately $5,500 each. These sets 
are capable of tuning in practically 
every broadcasting st at ion in the 
country and are probably as sensitive 
as any receiving sets in use today. 
More sets will be added as the need 
for them arises. 

Miles of Antennae 
An important feature of the Grand 

Island Frequency Monitoring Station 
is the antenna system. There are 

seven aerials located at reasonable dis- 
tances apart are used. The signals 
are brought into the receiving sets, 
and by means of automatic selectors, 
only the antenna having the best and 
steadiest signal is connected through. 

Station wavelengths are measured 
against the standard precision clock 
which is mounted in a vacuum cham- 
ber in a ten -ton concrete column. The 
precision clock corresponds to the 
standard pound, the standard foot, 
the standard quart, etc., in Washing - 
ton, and is law to the broadcasters. 
Its pendulum makes one complete 
swing in two seconds, or one -half cycle 
per second. This frequency is multi- 
plied through a tuning fork and vac- 
uum tube amplifiers to 30,000 cycles 
per second, from which harmonics are 
produced and selected to match the 
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lowest or highest radio frequencies in 
commercial use. 

During the course of operations, a 
24 -hour watch is maintained at the 
station. While reception is taking 
place careful notes are made of 
weather conditions, barometrical pres- 
sure, and other items which tend to 
furnish information on 
transmitting conditions. 
Approximate s i g n a l 
strengths are noted as 
well as any other char- 
acteristics of the re- 
ceived signal. By rea- 
son of this information, 
it is expected that trans- 
mitting conditions un- 
der given circumstances 
will be predictable, and 
that it will be known, in 
a general way, what sta- 
tions can be received un- 
der certain conditions 

and at what times reception will be at 
its best. The illustration on page 36 
shows the external appearance of the 
Frequency Monitoring Station, which 
was erected on the flat prairie regions 
of central Nebraska after an exten- 
sive governmental study had revealed 
that this site was as nearly perfect for 

receiving conditions as it was possible 
to find in the center of the country. 
In the group of three photographs be- 
low, the upper illustration gives a 
general view of the station showing a 
part of the antenna system. A beacon, 
which is apparent, is used to warn 
night -flying transcontinental air mail 

pilots to steer clear of 
the aerial. At the left 
are the intermediate fre- 
quency receivers, and to 
the right can be seen the 
screened measuring 
booths, Precision Clock, 
and high frequency re- 
ceivers. The s i g n a l 
energy is transmitted to 
the measuring appara- 
tus within the screened 
booths by means of a 
conductor enclosed in a 
metal tubing, which af- 
fords the necessary 
shielding against stray. 

Sound ®n Trucks f®r Advertising 
The R. C. A.- Victor Company is now 

building portable radio units equipped 
with Universal Electric Plants which 
furnish the necessary power. Either 
radio programs or records can be re- 
produced. An illustration is shown of 
one of the R. C. A.- Victor trucks used 
to advertise Red Dot Cigars. It has 
outlets for 12 powerful amplifying 
speakers. 

Other increasingly important adap- 
tations are installations for amplify- 
ing public speeches, concerts, athletic 

events, etc., where large crowds are 
gathered. A picture shows a Graybar 
Western Electric public address truck 
in which there is installed a Universal 
Electric Plant to run the amplifying 
equipment. Mr. R. C. Mulnix, Den- 
ver, Colorado, owner of this truck, re- 

cently completed a successful tour to 
handle the sound amplification for 
various public events in. Colorado, 
Montana and Wyoming. 

The possibilities in this sound truck 
market have barely been scratched, 
and the wide awake radio merchant 
will find splendid sales opportunities 
awaiting any aggressive effort in this 
direction on his part. 
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When Will Television 
AQUESTION is often asked, 

" How long will it be before 
television will become a com- 

mercial reality ? " The only answer 
to this is, of course, "As soon as the 
problems which must be overcome in 
the development of television can be 
solved." These problems are far from 
being impractical of solution, al- 
though many of them will require 
some time before they can be defi- 
nitely disposed of. The principal dif- 
ficulty, of course, is in obtaining 
enough detail so that the pictures can 
have real entertainment value. Any- 
one with a home movie projector can 
very soon determine for himself just 
how much of a problem this will be 
by making a rather simple little ex- 
periment. 

Set the projector on a table and 
move it the proper distance back from 
the wall or screen so that the pictures 
measure exactly fifteen inches from 
top to bottom. Stop the projector on 
some picture which shows the edge of 
a door, the side of a house or some 
other distinct vertical line. Next 
throw the projector out of focus just 
enough so that this vertical line 
spreads approximately one quarter of 
an inch. This gives a picture with 
the same detail as is possible with the 
so- called sixty line twenty pictures 
per second system which is used at 
present. 

This system requires a band width 
equal to that of eight of our present - 
day broadcasting stations. The gov- 
ernment has allotted several channels 
on short waves of 100 kilocycles each, 
or the width of ten broadcasting chan- 
nels. If these channels were increased 
ten times in width, the detail of the 
picture could improve materially. 
Under these conditions, it would cor- 
respond to that obtained by the movie 
projector when the vertical line was 
thrown out of focus sufficiently to 
cover approximately five sixty- fourths 
of an inch. There are, of course, sev- 
eral mechanical and electrical prob- 
lems connected with the use of wider 
bands and more picture detail, but 
these are more or less incidental and 
will be readily overcome. 

Another problem to be met is in the 
synchronizing of the receivers with 
the transmitter. In cases where both 
units are operated from the same 
power supply, this is readily accom- 
plished by the use of synchronous mo- 
tors. However, oftentimes within a 
radius of ten miles there will be as 
many as two or three different power 
supply systems. For instance, north- 
ern New Jersey power is not synchro- 
nized with that of Manhattan, and a 

television station in either one of 
these places cannot be received in the 
other without the use of special, and 
none too satisfactory synchronizing 
equipment. 

Within the last few years, there has 
been considerable agitation for the 
continuous distribution by the Bureau 
of Standards of a constant frequency 
throughout the United States. This 
would presumably be at 10 kilocycles. 
Harmonics of such a frequency could 
be used by all broadcast transmitters 
to keep them properly on their wave, 
and it would very much simplify the 
problem of synchronization of tele- 
vision transmitters and receivers. 
However, whether the distribution of 
such a frequency becomes a reality or 
not, there will be other means for syn- 
chronization developed, such as the 
transmission of a synchronizing fre- 
quency along one edge of the picture. 

Other annoying conditions which 
threaten to confine picture transmis- 
sion to a local service are fading, fad- 
ing distortion and echo images. These 
are very much more severe than in 
broadcast transmission. This is partly 
because television must of necessity be 
carried on at the higher frequencies 
where these effects are more pro- 
nounced, and partly because their ef- 
fect on a picture is so much more no- 
ticeable than in speech or music. 

The worst one of these is the so- 
called echo image phenomena. It is 
caused by the television impulses ar- 
riving at the receiver over two sep- 
arate paths. If one of these paths is 
more than five or ten miles longer than 
the other, double overlapping images 
are produced. Since most of the en- 
ergy received from a short wave trans- 
mitter more than fifteen to twenty 
miles distant is reflected energy from 
the Heaviside layer, there is always 
the possibility of unevenness a n d 
curvature in the reflecting medium 
giving these double images. Thus no 
matter how great the power of a tele- 
vision transmitter, its satisfactory 
working range will be limited to fif- 
teen or twenty miles until these objec- 
tions can be overcome. 

Another limitation which is not 
often taken into account is the fact 
that only certain types of pictures can 
be satisfactorily transmitted and re- 
produced with the present type of sys- 
tem. As an explanation of this, we 
will take two extreme examples. First 
we will imagine that the picture is of 
an airplane flying overhead in a cloud- 
less sky. In this picture, the entire 
background should be at maximum 
brilliancy. Next the scene might 

e Reality? 
change to show a single spot of light 
in a room of otherwise total darkness ; 

for instance, a prowler using a flash- 
light to locate the safe in a darkened 
office. These two are extreme exam- 
ples but they will serve to illustrate 
the point. 

There is this fundamental differ- 
ence between the transmission of 
sound programs and pictures. All 
sounds consist of a variation in or 
modulation of an existing air pres- 
sure. In viewing a picture or scene, 
the eye receives various intensities of 
light, but these intensities are not 
variations of any existing mean in- 
tensity. In other words, if all sound 
ceases, we still have a fixed air pres- 
sure of 14.7 pounds per square inch, 
but if there is no picture in front of 
the eye, there may be either no light 
at all or a uniform amount of light 
from all points within the particular 
range of vision. Thus in broadcasting 
sound programs, the carrier wave is 
modulated exactly in accordance with 
the modulations of the fixed air pres- 
sure which caused the original sound, 
but in television not all pictures can 
be interpreted accurately in terms of 
modulation of a transmitted carrier 
wave. 

However, the usual type of tele- 
vision transmitter uses a modulated 
carrier wave for its transmissions. In 
other words, the carrier wave would 
represent the mean intensity of the 
background and the modulation either 
increases or decreases this intensity to 
give the desired detail. Thus it is seen 
that in the two examples given above, 
the background of each picture would 
be of practically the same brilliancy. 
In the first, the airplane would be 
darker than the surrounding sky, and 
in the second case the spot of light 
would be brighter than the half 
lighted background. Even if it were 
possible to modulate the transmitted 
wave so completely that in the case of 
the second example impulses would be 
sent out only during the time while 
the light portion of the picture was 
being scanned, the results would still 
be the same. This is because of the 
fact that the output current of a 
power tube which is not distorting is 
constant over a given interval of time. 
Thus it can be seen that the sky in 
the first picture would be only slightly 
more brilliant than the background in 
the second picture which, of course, 
should be jet black. 

It is due to this same condition that 
present television pictures often show 
a second, negative image outlined 
slightly to one side of the original. 

(Continued on. page 42) 
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Service Alignment of Supers 
WHEN tuned radio frequency 

was in vogue, it was rather 
a simple matter to realign a 

chassis in order to bring it to the peak 
of performance. With superhetero- 
dyne circuits, it is much more of a 
problem, and unless due care and the 
correct procedure are used, it is al- 
most impossible to put a superhetero- 
dyne receiver into proper operating 
condition once it gets out of trim. 
Every service man should familiarize 
himself with the proper procedure for 
superheterodyne circuit alignment be- 
fore he attempts to make any adjust- 
ments. 

In the first place, it is absolutely 
impossible to do the job right without 
the use of some type of instrument for 
indicating the peak alignment of each 
circuit. Tuned radio frequency re- 
ceivers could be aligned by ear with 
a fair degree of accuracy for they had 
only three or four circuits at the most. 
This becomes practically an impos- 
sibility with superheterodynes. The 
reason is clear. If the receiver is 
tuned to a broadcasting station, a va- 
riation of ten per cent in the align- 
ment of each circuit is not easily dis- 
tinguishable. Thus in a receiver with 
nine tuned circuits, it would be pos- 
sible to have the complete receiver 
only thirty -eight per cent efficient if 
each circuit were aligned as accurately 
as possible by ear. 

A good type of indicating instru- 
ment and one which can be adapted 
to any receiver is a second detector, 
cathode to ground voltmeter. The 
readings of this instrument are af- 
fected by the carrier wave only and 
are practically independent of modu- 
lation. Thus variations in the inten- 
sity of the transmitted program are 
not a factor. If a modulated oscilla- 
tor is available, an output meter 
across the speaker will be just as satis- 
factory and somewhat more sensitive. 

It is first necessary to place the in- 
termediate frequency circuits in 
proper adjustment. It is not only 
necessary to have them aligned accu- 
rately with each other, but the com- 
bined i -f amplifier must be set accu- 
rately to the frequency for which it 
was designed. Often it is necessary 
to do this job without the use of an 
oscillator which can be set accurately 
to the proper frequency. The best 
procedure in this case is to utilize the 
intermediate frequency produced by 
another receiver which is known to be 
in good operating condition. 

This is accomplished by feeding 
some of the signal from the second 
detector of the good set to the grid of 
the first detector of the set to be 

aligned. Remove the second detector 
tube from the good set and wrap the 
bared end of a piece of insulated wire 
around the grid prong of the tube, 
as shown in Figure 1. Replace the 
tube in its socket, turn the set on and 
tune in a station. Be sure that the 
tuning is accurate and that the ad- 
justment is to one side or the other 
of the carrier wave. Now clip one 
terminal of a .00025 microfarad con- 
denser to the grid prong of the first 
detector of the set to be aligned and 
connect the wire from the grid of the 
second detector of the other set to the 
other terminal of this condenser. Both 
receivers must be well grounded. 
With this connection, alignment of the 
i -f circuits can proceed in the normal 
fashion. The signal from the good 
receiver can be adjusted to suit the 
requirements by regulating its own 
volume control. 

With the i -f's properly aligned, the 
next adjustment is that of the oscil- 
lator trimmer condenser. The oscil- 
lator circuit tuning is one of the most 
important adjustments in the receiver 
because of the fact that it alone deter- 
mines the dial setting. Selectivity in 
the i -f end is great enough in the aver- 
age super so that misalignment of the 
r -f circuits will not change the cali- 
bration, but will merely decrease the 
sensitivity. In some cases, it may hap- 
pen that the dial pointer has been 
moved in relation to the setting of the 
variable condensers. At any rate, this 
should be checked when making the 
adjustment of the oscillator circuit. 

It is well to make use of a calibrated 
oscillator, if one is available. If not, 
the signals from broadcasting stations 
of known frequency must be used. 
Here, as in all cases of alignment of 
circuits which include a variable con- 
denser, the first adjustment should be 
made at the high frequency end of the 
dial. Turn the knob until the pointer 
indicates the frequency of the station 
or oscillator which is to be used for 
the check, and adjust the trimming 
condenser on the side of the variable 
for maximum response. Now turn the 
knob through the tuning range and 
check the frequency of any other sta- 
tions which can be heard. A slight 
preliminary adjustment of the r -f cir- 
cuits may be necessary in order to ob- 
tain any reception at all. 

When checking at the low frequency 
end of the dial, it may be found that 
the dial calibration is inaccurate. This 
is caused by either one of two things : 

the plates of the variable condenser 
may be sprung, or the pointer may 
have shifted with respect to the rotors. 
In case the plates are sprung, it is 

necessary to bend them. It should be 
remembered that any bending which 
brings them closer together raises the 
dial reading at which a particular sta- 
tion is received. 

If it is a case of the pointer or dial 
having slipped on the drive shaft, 
loosen the set screws after having 
tuned in a low frequency station, and 
turn the knob without allowing the 
rotor plates to move until there is a 
slight error in the opposite sense. For 
instance, suppose that after having 
adjusted to a high frequency station, 
we check against a 600 kilocycle sig- 
nal and find that the pointer has to 
be moved to 590 kilocycles for proper 
reception. In this case, the set screws 
would be loosened, the rotor plates 
held so that they could not move and 
the knob turned until the pointer read 
approximately 603 kilocycles. After 
tightening the set screws, it is their 
necessary to repeat the high frequency 
alignment and again check on the low 
frequency signal. 

The other two or three variable 
tuned circuits which comprise the r -f 
end of the superheterodyne receiver 
are trimmed in much the same man- 
ner as with tuned radio frequency. 
The only noticeable difference will be 
that the dial reading of a particular 
signal can not be changed with changes 
in alignment of these circuits. Trim 
them first at the high frequencies and 
then check them on the low end of the 
dial. This check can be made by 
slightly moving the stator plates with 
a bakelite rod. If the response in- 
creases when the outside stator plate 
is moved either toward or away from 
the rotor plates, it will be necessary 
to bend the stator plates slightly. 
Needless to say, this should not be 
carried to a point where there is dan- 
ger of contact. 

5 
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A "New SuperoControll R.F. Pentode 
CA Radiotron Company, Inc., 
and E. T. Cunningham, Inc., 
have announced a new tube 

called the Super -Control Radio Fre- 
quency Amplifier Pentode. The type 
designation is Radiotron RCA -239 
and Cunningham C -239. 

This new tube is an addition to the 
automobile tube series and incorpo- 
rates a number of new design features 
which make it particularly suitable 
for use in new designs of automobile 
receivers and radio sets intended for 
use on 110 volt direct current lines. 

The '39 is recommended for use as 
a radio frequency amplifier, interme- 
diate frequency amplifier, and super- 
heterodyne first detector. It is very 
effective in reducing cross modulation 
and modulation distortion over the 
usual range of received signals. Its 
design, like that of the '35, is such as 
to permit easy control of a large range 
of signal voltages without the use of 
special local- distance controls. This 
super- control characteristic makes the 
tube uniquely suitable for use in re- 
ceivers designed for automatic volume 
control. 

HEATER 

CATHODE 

HEATER GRID #SUPPR SSOR 

HIGH VOLTAGE SCREEN 

PLATE 

Above illustration gives a pictorial diagram 
of the arrangement of the elements in the 
new 239 type super -control tube. Tentative 

characteristics will be found on page 42 

This new tube is a five electrode 
design, hence the name, pentode. In 
addition to the usual cathode, grid, 
screen, and plate elements, a fifth ele- 
ment called the suppressor is placed 
between the screen and the plate. 
This suppressor is connected within 
the tube to the cathode and effectively 
eliminates the secondary emission ef- 
fects which otherwise limit the volt- 
age swing permissible in screen grid 
tubes if operated with a low plate 
voltage, that is, at a plate voltage ap- 
proximately equal to the screen volt- 
age. The suppressor in this new 
radio -frequency pentode therefore 
makes possible the operation of this 
new type of tube with excellent re- 
sults where the plate voltage available 
is limited, as for example in sets de- 
signed for operation on 110 volt direct 

current. 
The use of the 

suppressor makes 
possible further ad- 
vantages t ending 
toward better set per- 
formance, since the 
fifth element permits 
of greater flexibility 
in securing a high 
mutual conductance 
and a high plate re- 
sistance, even though 
the tube may be op- 
erated at a low sup- 
ply voltage. 

The '39 utilizes a 
coated cathode of the 
heater type designed 
for direct current op- 
eration. Owing to 

the special cathode construction, the 
heater voltage may vary during the 
charge and discharge cycles of the 
automobile storage battery, without 
affecting seriously the performance or 
serviceableness of this tube. No re- 
sistor in the heater circuit is required 
for operation from a six volt battery. 

For operation in receivers designed 
for direct current power lines, the 
heaters of two or more of these tubes 
may be connected in series. Since the 
current rating of this tube is the same 
as the '36, '37, and '38, that is 0.3 am- 
peres, any heater combination of these 
tubes in series is practical, provided 
that the current is adjusted to the 
proper value. 

This new tube is not interchange- 
able with any other type of Radiotron 
or Cunningham vacuum tube. 
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Set Manufacturers and 
Manufacturer .tddress 

rand Names 
Brand 

Acme Mfg. & Elec. Co. 1440 Hamilton Ave., Cleveland, Ohio Acme 
Advance Elec. Co. 1260 W. 2nd St., Los Angeles, Calif. Fuld( 
All- American Mohawk Corp. North Tonawanda, N. Y. Lyric 
Amrad Division . Crosley Radio Corp., Cincinnati, Ohio... Amrad 
Andrea, F. A. D., Inc. Long Island City, N. Y. Fada 
Atchison Radio Mfg. Co. 125 N. 6th St., Atchison, Kans. Atchison 
Atwater -Kent Mfg. Co. 4700 Wissahickon Ave., Philadelphia Atwater -Kent 
Audiola Radio Co. 430 S. Green St., Chicago Audiola 
Automatic Radio Mfg. Co. 332 A St., Boston, Mass. Torn -Thumb 
Brown & Manhart 6219 S. Hoover St., Los Angeles, Calif. Ranger 
Browning -Drake Corp. 224 Calvary, Waltham, Mass. .. Browning -Drake 
Brunswick Radio Corp. 120 W. 42nd St., New York City Brunswick 
Cardinal Radio Mfg. Co. 2812 S. Main St., Los Angeles, Calif. Cardinal 
Cardon -Phonocraft Corp. E Michigan & Horton, Jackson, Mich. Cardon -Sparks 
Carteret Radio Lab. 254 W. 18th St., New York City Carteret 
Champion Radio Mfg. Corp. 1865 W. Gage Ave., Los Angeles, Calif. Champion 
Cleartone Division Cincinnati Time Recorder Co., 1731 Central Ave.. Cincinnati, Ohio Cleartone 
Colonial Radio Corp. 254 Rano St., Buffalo, N. Y. Colonial 
Columbia Phonograph Co. 1819 Broadway, New York City Columbia 
Continental Radio Corp. Ft. Wayne, Ind. Star - Raider 
Crosley Radio Corp. Cincinnati, Ohio Crosley 
Davison -Haynes Mfg. Co. 1012 W. Washington Blvd., Los Angeles Angelus 
De Forest Radio Co. Passaic, N. J. DeForest 
Delco Radio Corp. Dayton, Ohio Delco 
Echophone Radio Mfg. Co. 104 Lake View Ave., Waukegan, Ill Echophons 
Edison, Thos. A., Inc. Orange, N. J. Edison 
Electrical Research Lab. 1731 W. 22nd St., Chicago Erla 
Elmore -Lambing Radio Co. 1205 S. Olive St., Los Angeles, Calif. Singer Flint Radio Co., Inc. 3446 S. Hill St., Los Angeles, Calif. Flint French, Jesse, & Sons Co. New Castle, Ind. Jesse -French General Electric Co. Bridgeport, Conn. General Electric 
General Motors Radio Corp. Dayton, Ohio. General Motora Gilfillan Bros., Inc. 1815 Venice Blvd., Los Angeles, Calif. GIlfillan 
Gray & Danielson Mfg. Co. 2101 Bryant St., San Francisco, Calif. Remler Graybar Elec. Co. Graybar Bldg., New York City Graybar 
Grebe, A. H., & Co., Inc. 70 Van Wyck Blvd., Richmond Hill, N. Y. Grebe Griffin Smith Mfg. Co. 1224 Wall St., Los Angeles, Calif. Royale Grigsby -Grunow Co. 5801 Dickens Ave., Chicago Majestic Gulbransen Co. 3232 W. Chicago Ave., Chicago Gulbransen Herbert H. Horn. 1629 S. Hill St., Los Angeles, Calif. Tiffany Tone High Frequency Laboratories 3900 N. Claremont Ave., Chicago Minuet 
Howard Radio Co. South Haven, Mich. Howard 
Howard, Austin A., Corp. 1725 Diversey Pkwy., Chicago. Austin Hyatt Elec. Corp. 406 N. Madison St., Woodstock, Ill. Hyatt Jacksdn -Bell Co. 1682 W. Washington St., Los Angeles, Cali!. . Jackson -Bell Jewel Mfg. Co. 222 S. West Temple St., Salt Lake City Jewel Keller -Fuller Mfg. Co. 1573 W. Jefferson, Los Angeles, Calif. Radlette Kellogg Switchboard & Supply Co. 1066 W. Adams St., Chicago Kellogg Kemper Radio Corp., Ltd. 1236 Santee St., Los Angeles, Calif. 1:..uiper- Kompak 
Kennedy, Colin B., Corp. South Bend, Ind. Kennedy 
King Mfg. Co. 254 R St., Buffalo, N. Y. King 
Kolster Radio Corp. 360 Thomas St., Newark, N. J Kolster 
Long Radio Co. 2810 -12 S. Main St., Los Angeles Cardinal 
Marti Radio Corp. Ampere, N. J. Marti 
Mid West Radio Corp. Cincinnati, Ohio (410 E. 8th St.) Miraco 
Mission Bell Radio Mfg. & Distr. Co. 1125 Wall St., Los Angeles, Calif. Mission National Transformer Mfg. Co. 5100 Ravenswood Ave., Chicago Balkeit 
National Transformer Mfg. Co. 5100 Ravenswood Ave., Chicago National Patterson Radio Corp. 239 S. Los Angeles St., Los Angeles Patterson Philadelphia Storage Battery Co. Ontario & C Sts., Philadelphia, Pa. Philco Pierce -Airo, Inc. 510 -6th Ave., New York City Pierce -Airo 
Pierce -Airo, Inc. 510 -6th Ave., New York City De Wald 
Pilot Radio & Tube Co. Lawrence, Mass. Pilot 
Pioneer Radio Co. Plano, Ill. Pioneer 
Plymouth Radio Corp. 2625 N. Main St., Los Angeles, Calif. Plymouth 
Powell Mfg. Co. 6121 S. Western Ave., Los Angeles, Calif. Powell 
Premier Elec. Co. Grace & Ravenswood Ave., Chicago Premier 
RCA Victor Co., Inc. Camden, N. J Radiola 
RCA Victor Co., Inc. Camden, N. J Victor 
Republic Radio Co. 3940 -46 Grand Ave., Chicago Republic 
Roth -Downs Mfg. Co. 2512 University Ave., St. Paul. Minn. Orpheus 
Seeley Elec. Co. 1818 West 9th St., Los Angeles, Calif. Lark 
Silver- Marshall, Inc. 6401 W. 65th St., Chicago Silver 
Simplex Radio Co. Monroe & King Sta., Sandusky, Ohio Simplex 
Sparks -Withington Co. Jackson, Mich. . Sparton 
Stein, Fred W. 1200 Main St., Atchison, Kans. Aztec 
Steinite Mfg. Co. Ft. Wayne, Ind. . Steinite 
Sterling Mfg. Co. 2831 Prospect Ave., Cleveland, Ohio Sterling 
Stewart- Warner Corp. 1826 Diversey Pkwy., Chicago Stewart- Warner 
Story & Clark Radio Corp. 173 N. Michigan Ave., Chicago Story & Clark 
Stromberg- Carlson Tel. Mfg. Co. Rochester, N. Y. Stromberg- Carlson 
Transformer Corp. of America Keeler & Ogden Ave., Chicago Clarion 
Trav -Ler Mfg. Co. 1818 Washington Blvd., St. Louis Trav -Ler 
United Air Cleaner Corp. 9705 Cottage Grove Ave., Chicago Sentinel 
United American Bosch Corp. Springfield, Mass. Bosch 
U. S. Radio & Television Co. Marion, Ind. Apex 
Vaga Mfg. Corp. 718 Atlantic Ave., Brooklyn, N. Y. Vagabond 
Waltham Radio Corp., Ltd. 4228 S. Vermont Ave., Los Angeles Waltham 
Ware Mfg. Corp. Trenton, N. J. Ware 
Westinghouse Elec. & Mfg. Mansfield, Ohio. Westinghouse 
Zenith Radio Corp. 3620 Iron St., Chicago Zenith 
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When Will Television Be Reality? 
(Continued front paye 3d) 

For instance, one program which is 
broadcast nightly shows the image of 
"Felix the Cat" being slowly revolved 
in front of the television camera. This 
picture, w hen reproduced, always 
shows a second outline of the cat dis- 
placed to the right which is light in- 
stead of dark. Likewise, some dark 
image at the top of the picture will 
cause the background near that image 
to be lighter than in the lower half 
of the picture, even though the two 
should be of the same intensity. 

In spite of these difficulties and 
many others which must be satisfac- 
torily solved before television will be 
accepted commercially, the problems 
are gradually being overcome and it 
will not be many months before we 
will witness the erection of several 
powerful television transmitters and 
can say that television is fairly on its 
way. 

The public in general will not ac- 
cept television until it has advanced 
far beyond the embryonic state in 
which radio broadcasting first became 
popular. In all fairness, it can be 
said that at the present time television 
has advanced at least to this stage. 
Nightly television programs are being 
broadcast in several of the larger met- 
ropolitan areas, and when these in- 
crease their band widths to enable 
them to transmit greater detail, they 
will be able to put out exceedingly 
interesting programs of judiciously 
chosen scenes and subjects. Tele- 
vision, because of its greater complic- 
ity, is bound to go through a longer 
period of development even after it 
does become commercial than has been 
the case with radio broadcasting, but 
the results will be of that much 
greater value. This will be particu- 
larly so because the two services will 
be combined for the transmission of 
talking pictures. 

CALIBRATIONS 

ASTROBOSCOPE is a simple 
mechanical device used to corn- 
pare speeds. Stroboscopes have 

been in common use in physical lab- 
oratories for a great many years. By 
their means not only can speeds be 
compared but motions can be made to 
appear real slow and even to stop. A 
rotating airplane propeller observed 
through a rotating disk, having holes 
in it, will appear to be stationary 
when the disk is rotated at the same 
speed as the propeller, or appear to 
turn over slowly when the disk is ro- 
tated at a slightly slower speed. 

In this picture, the girl is calibrat- 
ing a house type electricity meter by 
the stroboscopic method -a very good 
example of a very ancient idea put to 

a modern use. A sharp beam of light 
shines through openings in the rotat- 
ing disk of the upper or "standard 
meter," which is known to be 100% 
correct. This interrupted light beam 
falls upon the disk of the meter be- 
ing calibrated. It takes a girl only a 
few minutes to calibrate a new meter 
by this means because she merely 
moves an adjusting screw until the 
disk appears to stop. 

Thus, one girl, requiring no special 
knowledge, can do the work better and 
quicker than the trained laboratory 
operators could do it previously. 

The viewing opening near the girl's 
left hand is arranged to magnify the 
marks on the edge of the tested meter 
disk, and is located to give the maxi- 
mum convenience and repose, and 
thus the least fatigue to the operator. 

N H,w US FS FOR 
T H,IL IFNI[SIFON 

NEW YORK CITY, Dec. 2nd. - 
At 9 :15 this evening the solar 
eclipse which is to take place 

next August was duplicated with me- 
chanical studio models, televised, and 
the television image of the demonstra- 
tion picked up at the American Mu- 
seum of Natural History in New York, 
where O. H. Caldwell was delivering 
a lecture on eclipses before a group of 
eminent scientists. The television 
image was projected by means of a 
Jenkins radiovisor on a large screen 
in full view of the assembled scientists. 

Mr. Caldwell, former member of the 
Federal Radio Commission, scientist 
and editor, addressed the group, in 
front of which was the Jenkins tele- 
vision screen, approximately 8 feet 
square. Behind the screen stood the 
Jenkins television receiving equip- 
ment, the image from which was pro- 
jected on the screen from behind in 
much the manner of the translux mo- 
tion picture method of projection. 

During the lecture the mechanical 
eclipse was manipulated in the tele- 
vision broadcasting studio and trans- 
mitted, the image being received at 
the Museum of Natural History and 
projected on the screen, a visual ex- 
ample of Mr. Caldwell's remarks. 
This marks the first time that an as- 
tronomical lecture has been demon- 
strated by television. 

239 SUPER CONTROL Ilto]E' P IF; NTO 
Tentative 

Heater Voltage 
Heater Current 
Plate Voltage 
Screen Voltage, Maximum 
Grid Voltage, Variable 
Plate Current 
Screen Current 
Plate Resistance 
Amplification Factor 
Mutual Conductance 

Rating 

Mutual Conductance at 30 volts bias 
40 volts bias 

Interelectrode Capacitances 
Effective Grid -Plate Capacitance 
Input Capacitance 
Output Capacitance 

Overall Dimensions 
Length 
Diameter 

Cap 
Bulb 
Base 

and Characteristics 
6.3 
0.3 

90* 135 180 
90" 90 90 
3* 3 3 

4.4 4.4 4.5 
1.3 1.2 1.2 

375000 540000 750000 
360 530 750 
960 980 1000 

Volts D. C. 
Amperes 
Volts Maximum 
Volts 
Volts Minimum 
Milliamperes 
Milliamperes 
Ohms 

Micromhos 

10 10 10 Micromhos 
very small, but not zero 

0.007 uuf. Maximum 
4 uuf. 

10 uuf. 

43/16 " -411/46.. 
19 /`" 

0.346 " -0.369" 
S -12 

Small 5 Prong 
*Recommended values for use in receivers designed 
for 110 volt d -c operation 
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Ward Leonard Issues New Circular 
Ward Leonard Electric Co., Mt. 

Vernon, N. Y., announces a new cir- 
cular No. 514, listing a complete line 
of voltage dividers for various radio 
receivers on the market. 

This circular lists the trade name 
and model number of each receiver 
for which this company can supply 
voltage dividers. The resistance in 
ohms, dimensions, catalog number, 
code word and prices are also shown. 

The manufacturers state that this 
circular can be obtained upon request. 

Drake Publishes New Book 
Frederick J. Drake & Co., 179 N. 

Michigan Ave., Chicago, Ill., an- 
nounce the publication of "Radio and 
Electronic Dictionary," by H. P. 
Manly. 

This book is designed to show va- 
rious terms in the radio field and 
fully explains 3800 words used in the 
electronic field. It contains 300 pages, 
550 illustrations, and the list price is 
$2.50. 

Aerovox Makes Replacement Blocks 
So great has been the demand by 

dealers, jobbers and service men 
everywhere for replacement con- 
denser blocks, that the Aerovox Wire- 
less Corp., Brooklyn, N. Y., has re- 
cently announced that replacement 
units for the Majestic 9 -P -6 and 7B- 
P-6 and Atwater -Kent models 37 and 
38 power supply units are now avail- 
able. 

The replacement unit for the Ma- 
jestic 9 -P -6 power supply consists of 
three 2 mfd sections of 400, 500 and 
600 d -c working voltages and one 
mfd section of 300 d -c working volt- 
age with a choke connected in series 
with the latter. 

The replacement unit for the Ma- 
jestic 7B -P -6 power supply consists of 
two 2 mfd sections of 300 and 600 d -c 
working voltages; and two 3 mfd sec- 
tions of 300 and 400 d -c working volt- 
ages. 

The condenser sections used in the 

construction of these blocks are non - 
inductively wound, impregnated and 
dehydrated using high grade mate- 
rials throughout. They are mounted 
in metal casings, sealed with moisture - 
proof filling compound and provided 
with convenient soldering terminals 
on an insulating strip through the top 
of the unit. 

The replacement units for Atwater - 
Kent models 37 and 38 power supply 
units consist of two .5 mfd sections, 
two 1 mfd sections, two filter chokes 
and a speaker choke. The condenser 
sections and chokes are mounted in 
heavy metal containers filled with 
sealing compound and provided with 
colored wire leads. 

Lynch Announces New Resistor Manual 
Lynch Mfg. Co., 1775 Broadway, 

New York City, announces the publi- 
cation of the Lynch Resistor Replace- 
ment Manual for the service man. 
This book is pocket size and gives the 
value and code of each resistor and 
shows its position in the circuit of 
over 200 popular makes of receivers. 
The book contains 60 pages and may 
be purchased direct from the above 
named concern. 

Burnt -Out Transformers Duplicated 
The Standard Transformer Corp., 

850 Blackhawk St., Chicago, Ill., an- 
nounce a new service. This company 
will furnish replacement transform- 
ers which have the same physical and 
electrical characteristics of various 
transformers when new. 

An exact reproduction of the burnt 
out transformer as originally fur- 
nished in the set can be obtained from 
this company. The manufacturer 
states that no refitting or redrilling 

of the panel is necessary and that the 
new transformer can be placed in ex- 
actly the same location as the burnt 
out transformer and will not require 
any special brackets or refitting. 

IRC Announces New Prices on 
Resistors 

The International Resistance Co., 
2006 Chestnut St., Philadelphia, Pa., 
announces that increased production 
has enabled them to reduce prices ap- 
proximately 40% on all types of 
metallized resistors, one watt resist- 
ors that formerly sold for 50c list can 
be bought for 30e list ; 2 watt resist- 
ors that formerly sold for 75e list can 
be purchased for 40e and three watt 
resistors that formerly sold for 80c 
list are now reduced to 50e list. In- 
creased service helps are given to the 
dealer and service man free of charge. 
The same dealers' and serviceman's 
discount of 40% from the list price 
still applies. 

Gloritone Table Model 
Gloritone model 99A has recently 

been announced by U. S. Radio & 
Television Corp., Marion, Ind. 

NEW PRODUCTS ITEMS 
Manufacturers who have items that come within the scope of this department 

will find it of advantage to keep our name on their mailing list for announcements 
of new products. Halftones or electros should not exceed 234 inches in width. 

Address -New Products Editor, care this magazine. 
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This table model has a front panel 
of matched burl walnut. Speaker 
openings, scrolls and escutcheons bal- 
ance in appearance. The chassis with 
superheterodyne circuit, using the 
new full range mu and pentode tubes, 
is balanced by an electro- dynamic 
speaker. 

The physical characteristics meas- 
ure 16,ys" high, 143/1" wide and 9i /.t" 
deep. 

Gloritone Console Model 
Gloritone model 99I1 has recently 

been announced by U. S. Radio & Tel- 
evision Corp., Marion, Ind. 

This eonole model has a front of 
matched grain woods with side deco- 
rated panel. Speaker openings, scrolls 
and escutcheons balance in appear- 
ance. The chassis with superhetero- 
dyne circuit, using the new full range 
Intl and pentode tubes, is balanced by 
an electro-dynamic speaker. 

The physical characteristics meas- 
ure 3811" high, 22" wide and 10:Y8" 
deep. 

Fox Engineering Announces New Horn 
The first size in a full series of all - 

metal trumpet horns has just been of- 
fered the sound projection trade by 
the Fox Engineering Co., Toledo man- 
ufacturers of horns and electrody- 
namic units. 

L 

The manufacturers submit the fol- 
lowing information : 

"While the tone characteristics and 
physical requirements of the perfect 
amplifying horn have long been rec- 
ognized by sound engineers, the actual 

attainment of these characteristics has 
been a matter of slow and painstak- 
ing development. All -metal horns are 
not new, but an all -metal horn that is 
entirely free from rasping and vibra- 
t ion noises is an achievement that will 
be welcomed by every sound engineer 
in the country. 

" These horns are 6 ft. long and have 
a bell diameter of 32 inches, are of 
spun aluminum and free from lateral 
joints or seams. This construction 
makes possible a definite radial uni- 
formity that accounts for its fine tone. 
A I uminum is not only an ideal me- 
dium from the standpoint of reso- 
nance and purity of tone, but its light 
weight is an appreciated factor in 
many instances. It is easy to set up 
and take down for temporary use, and 
when knocked -down into its integral 
pats, is extremely easy to store and 
ship. 

"These horns are entirely free from 
the influence of atmospheric and 
moisture conditions and are almost 
indestructible in normal use. Weight 
is only 12 pounds. 

" The outstanding application is for 
cxt erior use where weather conditions 
are bad, but their compactness, light 
weight, and fine tone quality meet 
every condition of auditorium and 
theatre work. 

The horn is available in the stand- 
ard, straight style and can be fur - 
nished with a special curved adapter 
with an integral bracket for installing 
on wood or steel poles. This bracket 
construction is an appreciated feature 
for many jobs." 

DayraD Display Tube Tester 

The Radio Products Co., Dayton, 
Ohio, have recently placed on the mar- 
ket their type 360 display tube tester, 
with large meter calibrated in lay- 
man's language. This meter mainly 
designates whether a tube is good or 
bad. The manufacturers of this tube 
tester state that the set owner does not 
understand the technical terms which 
are applied to radio tubes, but he is 
interested in knowing whether his 
tubes are good or bad. 

J -M -P Makes New Oscillator 
J -M -P Mfg. Co., Milwaukee, Wis., 

announces an accurately calibrated 
signal generator, known as the Acro- 
cycle oscillator. 

The manufacturer states that this 
instrument produces fundamental fre- 
quencies from 115 to 280 ke and har- 
monics from 230 to 1680 kc and 
higher. This equals approximately 
175 to 2600 meters. The tuning dial 
is operated by a slow motion non -back- 
lash vernier with a ratio of 68 to 1, 
permitting the setting of the dial 
pointer to hair line accuracy. 

A convenient carrying case can be 
obtained from the manufacturer, over- 
all measurements 6 in. by 7 in. by 
121 /2 in. 

The Jewell Professional Combination 
There is a rapidly growing percent- 

age of radio servicemen who consider 
their work in the light of a profession. 
The whole industry is indebted to 
them for the superior service methods 
they have evolved. 

These men demand complete radio 
service equipment that is adequate 
for making all tests and adjustments 
on any receiver. To meet their needs 
most conveniently, the Jewell Elec. 
Instrument Co., 1650 Walnut St., 
Chicago, has developed a single com- 
pact unit that provides all necessary 
servicing functions. 

The pattern 531 professional com- 
bination includes a Jewell pattern 
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444 set analyzer, the new Jewell com- 
pact oscillator similar to the pattern 
563 and a power unit that supplies 
power for testing all tubes inde- 
pendently of a receiving set. 

The analyzer and oscillator may be 
removed from the carrying case for 
convenient use in the shop or in the 
customer 's home. 

New Electric Magnetic Counter 
Struthers Dunn, Inc., 144 N. Juni- 

per St., Philadelphia, Pa., have re- 
cently placed on the market the 
Dunco electric magnetic ground. 

The manufacturer states that this 
device has a wide opening in the radio 
field and can be used with photo -elec- 
tric cells for industrial purposes. 

The unit is compact, mounted on a 
base 3 in. by 41/2 in., overall dimen- 
sion 31/2 in. The non -resetting type 
is designed to operate up to 75 im- 
pulses per minute ; the resetting type 
can be actuated to a speed of 350 im- 
pulses per minute, according to ap- 
plication. 

Operadio Makes Midget Speaker 
A new extremely small dynamic 

speaker for use with very small 
midget sets has just been added to the 
line of speakers built by the Operadio 
Mfg. Co., St. Charles, Ill. 

Though it is but 6 inches in diam- 
eter and 3% inches overall including 
the speaker transformer, the manu- 
facturer states it has an excellent re- 
sponse curve, high efficiency, and is 
capable of handling exceptional vol- 
ume for a unit of these physical di- 
mensions. 

Operadio patented inverted con- 
struction that places the field coil 

within the conical diaphragm allows 
excellent structure of the magnetic 
path and the use of a larger field coil 
than customary in small speakers of 
ordinary design. 

Sentinel Announces Two Supers with 
Automatic Volume Control 

The United Air Cleaner Corp., 
9705 Cottage Grove Ave., Chicago, re- 
cently announced to the trade their 
models Sentinel 118 ten tube and 
Sentinel 114 nine tube superhetero- 
dyne radio receiving sets. 

The Sentinel model 118 uses two 
224 screen grid, two 235 variable mu, 
three 227 triode, two 247 pentode, and 
one 280 rectifier tubes. 

The Sentinel model 114 uses two 
224 screen grid, two 235 variable mu, 
two 227 triode, two 247 pentode, and 
one 280 full wave rectifier tubes. 

Dubilier High Frequency Condensers 
A new line of high frequency ca- 

pacitors, type PL- 341 -62, is an- 
nounced by the Dubilier Condenser 
Corp., New York City. This type 
comprises a special dielectric section 
encased in a cylindrical aluminum 
shell with insulated top terminal and 

mounting base. The metal is reduced 
to a minimum in limiting Eddy cur- 
rent losses so prevalent at extreme 
frequencies ; in fact, the extremely 
low losses in this type capacitor ap- 
proach the efficiency attained in air 
condensers. 

Type PL- 341 -62 Dubilier capacitors 
are available in .000025 and .00001 
mfd values. They can be employed 
as neutralizing condensers because of 
their low capacity. Also they may be 
employed in parallel with the variable 
condenser in a tank circuit for in- 
creased capacity values, or again alone 
as a tank condenser. These capacitors 
are especially applicable to frequen- 
cies over 10 megacycles. 

Franklin Makes Short Wave 
Converter 

Following a recent complete reor- 
ganization of the former Van Horne 
Tube Co. of Franklin, Ohio, their en- 
gineering organization has produced 
a short wave converter. 

This converter is known as the Rem - 
bert and is illustrated above. The 
manufacturers claim that it will re- 
ceive police calls, ship to shore, short 
wave phones and all short wave sta- 
tions from 15 to 200 meters. 

RCA Radiolette 

RCA Victor Co. announces the 
model R -5, a four -tube two -tuned cir- 
cuit. This receiver, illustrated above, 
is housed in a Cathedral type midget 
cabinet of walnut veneer. 
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OSCILLATOR 
(Licensed by A. T. ti? T. Co.) 

$ 1 8 Net to Dealer $2 Net to Dealer 
$30 List 1 WithOutputMeter 

If not at your Jobbers we will ship di- 
rect when remittance accompanies prder. 

A sturdy modulated instrument, care- 
fully made. Completely shielded with 
separate battery compartment. Fur- 
nished with 22/ v. and 3 volt batteries 
and one '3o tube. Reads directly broad- 
cast band (55o -isoo k.c.) and interme- 
diate band (12o-18.; k.c.) . Other i.f.'s 
obtained by sharp harmonics. Operat- 
ing instructions attached in case cover 
with shielded wire leads. Very compact. 
In leatherette case 6x ii/ x5 / ". 
Weighs but 8 pounds. Built to high 
standards. 

Every serviceman should have the No. 
550 Oscillator to align r.f. gang con- 
densers, locate defective r.f. transform- 
ers, adjust i.f. transformers, check os- 
cillator stage and determine sensitivity 
of a receiver. A necessary instrument. 
Get yours today. 

Write for Catalog of 
Servicing Instruments 

READRITE METER WORKS 
Established 1904 

lo College Avenue BLUFFTON, OHIO 

Radio Call Book Magazine and Technical Review 

NEW PAT ENTS 
Conducted by BEN J. CHROMY 

National Press Building, Washington, D. C. 

1,834,416. ELECTRIC CONTROLLING APPARATUS. 
VICTOR L. OSGOOD, New York, N. Y., assignor to Ward 
Leonard Electric Company, a Corporation of New York. 
Filed Mar. 20, 1928. Serial No. 263,142. 15 Claims. 
(Cl. 175-363.) 
5. The combination of an alternating current supply 

circuit, a rectifier for supplying a load with direct cur- 
rent, a controlling reactor having a winding supplied 
with energy from the alternating current supply circuit, 
and a controlling rectifier supplied with energy from 
the alternating current supply circuit, said reactor having 
another winding supplied with direct current from said 
controlling rectifier, and a winding in the supply circuit 
subjected to load energy, said first -named winding being 
in series with said last -named winding. 
1,834,571. RADIO FREQUENCY TRANSFORMER. 

GEORGE R. BINDER, Riverside, Ill. Filed Apr. 29, 1929. 
Serial No. 358,802. 4 Claims. (Cl. 175-359.) 
1. A radio frequency transformer having ith primary 

and secondary interwoven on substantially a single cylin- 
drical surface with certain coils running in a clockwise 
direction and certain others in a counter -clockwise direc- 
t ion. 
1,834,778. ELECTRICAL SYSTEEVI. WALTER E. HOL- 

LAND and WILLLIM H. GRIMDITCH, Philadelphia, Pa., as- 
signors to Philadelphia Storage Battery Company, 
Philadelphia, Pa., a Corporation of Pennsylvania. Filed 
May 26, 1927. Serial No. 194,401. 1 Claim. (CL 250- 
27. ) 
In an electrical power supply system for radio receiving 

systems, the combination of a source of uni- directional cur- 
rent having a plurality of positive output terminals and a 
negative terminal for supplying potentials to the amplifier 
and detector stages of said receiving systems and means for 
simultaneously adjusting said potentials comprising a vari- 
able resistance connected between the terminals of the am- 
plifier stages, a fixed resistance connected between one of 
the detector stage whereby the detector potential may be 
varied in accordance with the amplifier potential, and a 
condenser connected from one of the amplifier terminals 
to said negative terminal and another condenser connected 
from the detector terminal to said negative terminal for 
substantially reducing any variations in said uni- direc- 
tional current which may be present and to provide a low 
impedance return for the signal currents of said receiv- 
ing systems. 
1,834,072. GLOW LAMP. FRITZ SCHRÖETER, Berlin, Ger- 

many, assignor to Telefunken Gesellschaft für Draht- 
lose Telegraphie m. b. H., Berlin, Germany, a Corpora- 
tion of Germany. Filed June 26, 1929, Serial No. 373,- 
744, and in Germany July 4, 1928. 4 Claims. (Cl. 
176-122.) 
1. In a glow lamp construction, a cathode member, a 

plurality of anode members cooperating with said cathode 
member arid spaced apart therefrom, and a tubular mem- 
ber surrounding said cathode member and extending 
outwardly therefrom toward said anode members. 
1,834,113. DISCHARGE TUBE. BALTHASAR VAN DER 

POL, Eindhoven, Netherlands, assignor, by mesne assign- 
ments, to Radio Corporation of America, New York, 
N. Y., a Corporation. Filed Oct. 19, 1925, Serial No. 
63,401, and in the Netherlands Jan. 23, 1925. 3 Claims. 
(Cl. 250-27.5.) 

(Continued on next page) 
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(Continued from preceding page) 

2. An electron discharge device comprising a heatable 
straight cathode for emitting electrons, and two cooper- 
ating electrodes in the form of two helices of the same 
diameter and pitch coaxially disposed to lie in the same 
cylindrical surface about said cathods with each turn of 
one helix lying between two adjacent turns of the other 
helix and the turns of one of said helices being so spaced 
that a substantially uniform electrostatic field exists be- 
tween the adjacent turns of said helix when said helix is 
at normal operating potential. 
1,834,129. PENDULUM -TYPE INTERRUPTER. SIEG- 

MUND LOEWE, Berlin, Friedenau, Germany, assignor to 
Radio Corporation of America, a Corporation of Dela- 
ware. Filed Apr. 29, 1927, Serial No. 187,679, and in 
Germany July 19, 1926. 8 Claims. (Cl. 200-90.) 
1. In combination, in a circuit interrupter, an evacuated 

vessel, a vibratory member in said vessel, one or more 
contacts mounted within yieldable extensions of said evac- 
uated vessel, said extensions depending into said vessel, 
means for vibrating said member, and means for adjust- 
ing one or more of said contacts. 
1,834,131. ELECTRON DISCHARGE APPARATUS. 

BENJAMIN F. MIEssNER, South Orange, N. J., assignor, 
by mesne assignments, to Radio Corporation of Amer- 
ica, New York, N. Y., a Corporation of Delaware. Filed 
June 8, 1927. Serial No. 197,314. 2 Claims. (Cl. 
250-27.5.) 
1. In an electron discharge tube, a plate, a V- shaped 

filament, a grid comprising a coil of wire surrounding 
said filament, and a flat strip secured at points along its 
side to the turns of said coil, said strip extending laterally 
between the two legs of said filament. 
1,834,251. ELECTRICAL DISCHARGE DEVICE. 

DANIEL MCFARLAN MOORE, East Orange, N. J., assignor 
to General Electric Company, a Corporation of New 
York. Filed Sept. 2. 1930. Serial No. 479,171. 7 

Claims. (Cl. 176-122.) 
1. A gaseous conduction device *comprising a sealed 

elongated envelope having a stem at one end thereof, an 
attenuated gas content for said envelope, juxtaposed elec- 
trodes extending from wall to wall in said envelope trans- 
verse to its major axis, and having exposed end surfaces 
remote from said stem, a plate of insulation extending over 
end surfaces of said electrodes adjacent said stem and 
electrical conducting and mechanical supporting means for 
said electrodes extending from said stem through said 
plate. 
1,834,443. CATHODE SYSTEM FOR VACUUM 

TUBES. STUART BALLANTINE, Mountain Lakes, N. J. 
Filed Aug. 6, 1928. Serial No. 297,746. 7 Claims. (Cl. 
250 -27. ) 
1. An electrical network comprising a vacuum' tube 

having a cathode system comprising a pair of filamentary 
elements, means for supplying said elements with alter- 
nating currents having a substantially quadrature rela- 
tion, and a terminal conductively connected to the elec- 
trical mid -points of each of said elements, said terminal 
serving as a common terminal for the input and output 
circuits of said tube. 
1,834,761. ELECTRIC DISCHARGE VESSEL. RUDOLF 

G. BERTHOLD, Berlin -Siemensstadt, Germany, assignor 
to Siemens -Schuckertwerke Aktiengesellschaft, Berlin - 
Siemensstadt, Germany, a Corporation of Germany. 
Filed Dec. 23, 1927, Serial No. 242,243, and in Germany 
Dec. 15, 1926. 3 Claims. (Cl. 250-27.5.) 
1. A seal for an electric tube having an envelope of in- 

sulating material comprising in combination, metal sleeves 
sealed at their ends to the insulating envelope of the tube 
and forming part thereof, internal and external electrode 

(Continued on page 49) 
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PREPARE FOR YOUR FUTURE 
by study NOW at 
America's oldest 

radio school 

IisiuES IN 

R ADIO today is one of the 
country's largest industries. 

Its future holds even greater prom- 
ise. With the proper training, there 
may be a place in radio for you. 
Open the door, with study at RCA 
Institutes. 

There are many branches for 
which you may prepare yourself. 
Consider a few -aircraft radio, 
broadcast station and studio opera- 
tion or technique, disc recording, 
talking pictures, television, etc. 

RCA Institutes affords you five 

places in which to study its ele- 
mentary and advanced instruction 
in practical radio. Either at one of 
the four resident schools in New 
York, Boston, Philadelphia and 
Chicago -or through home study 
extension courses, for which we pro- 
vide a special home laboratory. 

The resident schools are fully 

What a "kick" in radio! 

equipped with the latest radio ap- 

paratus, and enjoy close association 
with the largest, most complete 
research laboratory in the radio 
industry. The instructors are na- 

tionally known experts. Yet with 
all these advantages, the tuition is 

very reasonable. 
Don't make the mistake of neg- 

lecting your future. Write today, 
before you forget, for our free cata- 
log and full details. Use the con- 
venient coupon. 

A Radio Corporation 
of America Subsidiary 

RCA INSTITUTES, INC. 
Dept. RC -2, 

75 Varick St.. New York 
Please send me your General Cat- 

alog. I am checking below the phase of radio 
in which I am interested. 
Aircraft Radio ['Talking Pictures 
['Television Disc and Film Recording 
Broadcast Station or Studio 

Servicing Home Entertainment Equipment 

Name 
Address 

Loee',pelinn. Age. 

N OW Wright -DeCoster Quality 
in a Small Low -Priced Speaker 

The Wright -De- 
Coster No. 235 In- 
fant Chassis is a 
small A C speaker 
with the quality 
characteristics of 
our larger mod- 
els. Capable of 
handling 245 
tubes in push - 
pulls. Chassis 
alone, $19.00. In Speaker in Cabinet $34.00 
attractive compact cabinet, with 8 feet of A C cord 
for distance plugging, complete for $34.00. Can 
be set on table, mantel or shelf. 

The convenience of being able to place the 
speaker wherever the music is wanted adds greatly 
to the enjoyment of radio or phonograph. Why not 
enjoy this finer_ reproduction now available at such 
low cost. 

Write for complete information and 
address of the nearest sales office. 

WRIGHT -DeCOSTER, Inc. 
2215 University Avenue, Saint Paul, Minn. 

Export Department, The M. SIMON & SON Co., 
25 Warren Street, New York 

Cable Address: "SIMONTRICE" The Speaker of the Year 
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THIS 

MARKET 

c;14111J1 4e Ju/i/itiecL. 
WITH 

KELLOGG TUBES 
Every customer of yours who owns and operates any of 
the following sets, must buy Kellogg 401 A. C. Tubes for 
replacements! 

KELLOGG Sets -510, 511, 512, 514, 515, 516, 517, 
518, 519, 520, 521. McMILLAN Sets -26, 26PT. 
MOHAWK Sets. SPARTON Sets -62, 63, A -C 7. DAY 
FAN Sets -5143, 5144, 5145, 5148, 5158. MARTI 
Sets -TA2, TA 10, DC2, DC 10, CS2, CS 10, 1928 Table, 
1928 Console. CLEARTONE Sets -110. And the first 
A. C. models of the following: Bell, Walbert, Wurlitzer, 
Pathe, Shamrock, Bush & Lane, Minerva, Crusader, 
Liberty, Metro, Supervox, and Case. 

The manufacturers of these sets actually designed and 
equipped them with original Kellogg tubes. This is a 
profitable market -representing an enormous sales oppor- 
tunity for progressive dealers everywhere. Stock and dis- 
play Kellogg tubes now -they are the only tubes that can 
be used to maintain the good performance of these sets. 

Write Department 55 for name and address of your near- 
est Kellogg tube jobber. 

KELLOGG 
SWITCHBOARD & SUPPLY 

COMPANY 
1066 W. ADAMS ST. CHICAGO, ILL. 
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(Continued from page 47) 

connections on said electric tube joined to the inside and 
outside of said metal sleeves, said external electrode con- 
nections being tubular, and one being disposed within the 
other to permit the supply and discharge of a cooling me- 
dium flowing along said sleeves. 
1,834,781. METHOD FOR TREATING FILAMENTS. 

GEORGE E. INMAN, East Cleveland and WILLIAM P. 
ZABEL, Cleveland Heights, Ohio, assignors to General 
Electric Company, a Corporation of New York. Filed 
Dec. 31, 1926. Serial No. 158,374. 2 Claims. (Cl. 
148-8.) 
1. The method of treating coiled filaments for electric 

incandescent lamps and similar articles which consists in 
packing a quantity of straight lengths of said filaments 
in a container having openings therein and confining them 
so as to prevent endwise movement thereof, and then in- 
serting said container in a cleaning solution to remove 
impurities from said filaments. 
1,834,408. ELECTRIC SIGNALING. MARIUS LATOUR, 

New York, N. Y., assignor to Latour Corporation, Jersey 
City, N. J., a Corporation of Delaware. Filed Mar. 9, 
1925. Serial No. 14,221. 17 Claims. (Cl. 179-171.) 
17. A signal receiving system including a plurality of 

electron tubes each having grid, filament and plate elec- 
trodes, input and output circuits interconnecting said elec- 
trodes with the output circuit of one electron tube inter - 
linked with the input circuit of a succeeding electron tube, 
and a pair of parallel branch circuits connected in the 
input circuits of said electron tubes, said parallel branch 
circuits having an effective resistance variable at a prede- 
termined rate in accordance with changes in frequency 
and operating to prevent the flow back of undesired oscil- 
latory current in said circuits while permitting the free 
transfer of signaling energy of a selected frequency char- 
acteristic. 
1,834,414. ELECTRICAL AMPLIFYING SYSTEM. 

BENJAMIN F. MIESSNER, South Orange, N. J., assignor, 
by mesne assignments, to Radio Corporation of America, 
New York, N. Y., a Corporation of Delaware. Filed 
June 19, 1926. Serial No. 117,076. 10 Claims. (Cl. 
250-27.) 
1. In a system of the character described, a source of 

alternating current, a rectifier connected thereto and 
adapted to deliver a pulsating unidirectional current, a 
pair of condensers across the output circuit of said rec- 
tifier, a reactance in one side of the output circuit and be- 
tween the condensers, a plurality of cascaded amplifier 
tubes baying plates and filaments and said tubes being 
adapted to be operated at different plate voltages, parallel 
connections between said plates and the one side of said 
output circuit, one of said connections including a resist- 
ance, and a connection between a point of common poten- 
tial in the filaments of said tubes and the other side of 
said output circuit. 
1,834,229. AMPLIFYING SYSTEM. ALBERT H. TAY -. 

LOR, Washington, D. C., assignor, by mesne assignments, 
to Federal Telegraph Company, a Corporation of Cali- 
fornia. Filed Nov. 7, 1927. Serial No. 231,591. 4 
Claims. (Cl. 179-171.) 
3. An amplification system comprising a plurality of 

electron tubes each having grid, filament and plate cir- 
cuits, the output circuit of one electron tube having two 
parallel branches, one of said branches comprising a ca- 
pacity and the other branch comprising an inductance 
and capacity in series, said last named capacity providing 
a nodal point of voltage intermediate the ends of said 
inductance, a connection from said inductance on one side 
of said nodal point to the grid of a succeeding electron 
tube and a connection from said inductance on the oppo- 
site side of said nodal point through a capacity to the 
plate circuit of said succeeding electron tube. 

START NOW 

You want to EARN 
MORE MONEY -you 
want to be sure of steady 
employment -you want 
to be certain of your fu- 
ture-here then is the 
OPPORTUNITY you 
have waited for. 

LEARN 
RADIO I. red -blooded Here is a blazing message to real, red-blooded oode 

he-men- 
"Broadcasting stations use engineers, operators 
and maintenance men, and pay $40 to $roo a 
week and up. Manufacturers, jobbers and 
dealers employ thousands of men as engineers, 
foremen, inspectors, testers, service men, sales- 
men and managers, and pay $40 to $i so and 
$zoo a week. Sound picture concerns and pub- 
lic address systems use engineers installation 
and maintenance experts, etc., and pay $40 to 
$zoo a week and up. Manufacturers of photo- 
electric cell equipment (Radio's electric eye) use 
designers, adaption engineers, installation men 
and salesmen, at $40 to $zoo a week and up. 
Steamship companies employ hundreds of Radio 
operators, give world -wide travel, at salaries of 
$85 to $200 a month and all expenses." 

Why then, should you slave away at $20 or $25 or $3o a week, on a 
back -breaking no- future job, when Radio offers such wonderful oppor- 
tunities for good pay and advancement? 
Never before has such a chance been available to the average working 
man. It's an opportunity that is open to every normal, ambitious man 
-regardless of age, schooling or experience, who is willing to spend 3o 
minutes a day or more, for a few months, in learning the theory and 
practical application of all Radio devices. 
You will be taught at home, under the actual supervision of a group of Radio 
executives and engineers, with a course of practical and up -to -date training, endorsed 
by sixteen of the largest and most progressive Radio manufacturers, among whom 
are -BRUNSWICK, CROSLEY, FADA, PHILCO, MAJESTIC, STROMBERG- 
CARLSON AND ZENITH. 
Where only hundreds of men were employed in Radio a few years ago thousands are 
employed today. Where only a hundred jobs paid $5o to $75 a week a few years 
ago, there are thousands of such jobs today, and there will be thousands more for 
trained men in the next few years. 
If you are interested in bettering your position -if you want to get out of a small - 
pay, no- future job, into good -pay, big- future work -fill in the coupon below and 
mail it at once, as men are being enrolled for this training now. There will be no 
obligation. And it will certainly pay you to investigate. 

T E L E V I S I O N 
TALKING PICTURES 
SOUND SYSTEM 
PHOTO CELL WORK 

AT HOME -and 
get into the world's 
fastest growing and 
best paying indus- 
try. 

FREE OPPORTUNITY BOOK COUPON 

RADIO AND TELEVISION INSTITUTE, 
Dept. 822, 2130 Lawrence Ave., Chicago. 
Please send me a copy of your Opportunity Book and full particulars of your plan 
for helping men into good pay positions in the Radio field. 

Name 

Address 

City State 

Superheterodynes 
Westrad leads again with 
lowest wholesale prices on 

modern Varia -Mu, Pen- 
tode Superheterodyne 
Radio Sets! Our Ad- 

vance Catalog for 1932 
C is ° just off the press. í : Send for it. It con- 

tains the most com- 
plete line of up-to-the- 
minute Radio Receivers c we have ever offered and 

/our prices have been 
further reduced! 

, 

i 
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Speed and Precision 
with This Standard -Signal Generator 

Acomplete set of standard sensitivity, band 
width, selectivity and fidelity characteristics can 
be taken with this new instrument in less than 
half the time and with greater precision than 
with any other. Here are a few of the features 
which make possible this outstanding perform- 
ance: 
Output Voltage: Controlled solely by an attenuator 
with 260 discrete steps to cover the range between 0.1 
and 316,000 microvolts (an attenuation ratio of 3 million 
to one). Accuracy 0.5% between adjacent steps. 
Leakage: Any two points on the panel (including 
meters, terminals, etc.) are equipotential to less than one 
microvolt. Magnetic field entirely negligible even when 
testing 0.1 microvolt receivers. 
Modulation: Any value between 0 and 100% linear 
amplitude modulation is obtainable. Frequency modula. 
tion and fly wheel effect are negligible. Percentage mod- 
ulation indicated by a direct- reading meter whose opera- 
tion is independent of the plate battery voltage. 
Selectivity: A ±50 -kc. control, calibrated at intervals 
of 1 kc., facilitates taking selectivity and band width 
characteristics at the standard test frequencies: 600, 1000 
and 1400 kc. 

The price of the Type 600 -A Standard -Signal 
Generator is $885.00 

Send for a copy of Cata- 
log Supplement F -306B 

GENERAL RADIO COMPANY 
OFFICES LABORATORIES FACTOR Y 

CAMBRIDGE A, MASSACHUSETTS 

Radio Call Book Magazine and Technical Review 

WHAT YOU NEED TO 

SUCCEED 
IN RADIO 

RADIO is a highly specialized business. As it develops 
it is becoming more exacting in its demands. But radio 
is the modern field of opportunity for those who keep 
step with its progress and pioneer in its opportunities! 

There is a great demand for trained men in the radio 
industry. There is no place for untrained men. Expe- 
rience must be accompanied by technical knowledge. 

A pioneer in radio instruction, the International Cor- 
respondence Schools have kept apace of the times and 
offer courses prepared by authorities, which give prac- 
tical instruction in fundamentals and latest develop- 
ments alike. The courses were prepared and are con- 
stantly revised by the Who's Who of Radio! 

Composed of 24 basic divisions, the Complete Radio 
Course is designed to give thorough instruction in the 
whole field of radio. The I. C. S. Radio Servicing Course 
was prepared specially for men who wish to become 
service experts. Study of it makes possible leadership 
over competition. The I. C. S. Radio Operating Course 
is vital to mastery of operating and transmitting. 

We will be pleased to send you details of any or all 
of these subjects. Just mark and mail the coupon -the 
information will be forwarded without delay. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 8317 -F, Scranton, Pa. 

Without cost or obligation, please tell me all about the 
NEW RADIO COURSE 

Name Age 

Street Address 

City State 
If you reside in Canada, send this coupon to the International Correspondence 

Schools Canadian, Ltd., Montreal, Canada 
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WIRE 
WOUND LANDOHM 

ARMOURED REPLACEMENT UNITS 
STANDARD EQUIPMENT IN THE LEADING SETS 

OUTER PROTECTIVE STEEL 
COVERING MAKING UNITS 

ABSOLUTELY DAMAGE PROOF 

ARMITE INSULATION 1 V 
1500 VOLTS A. C. 

U. S. PATENT NO. 1.789.150 

'9ililIINIII i` P 

RESISTANCE WIRE WOUND ON GENUINE BAKELITE CORE. 

FIXED 
RESISTORS 

INSULATED MOUNTING 
LUGS FOR 6 -32 SCREWS 

TERMINALS OF 
BEST GRADE COKE PLATE 
FOR EASY SOLDERING 

SPECIAL INTRODUCTORY 
MONEY MAKING OFFER 

To Readers of Radio Call Book Magazine and Technical Review 

153° 
VALUE ment of any service job FOR ONLY 

Complete assortment of 50 Candohms in 24 
different values enabling immediate replace - 

Contents of Service Men's Kit 

An actual photograph of the kit you will re- 

ceive. By far the greatest value ever o f}ered. 
Order yours today! 

Stock No. 01111W quantity 
702 20 1 

704 411 l 
706 60 l 
709 50 1 

710 100 _ 

715 150 l 
720 200 '2 

721 250 1 

722 300 2 

723 400 1 

724 500 4 
725 600 1 

726 750 4 
728 1000 í 
730 1250 1 

760 1500 3 
762 2000 4 
764 2500 4 
765 35(1(1 2 
766 5001) 4 
767 ..... 00(10 1 

768 7 500 1 

770 10000 2 
772 12500 1 

Total 50 

THE MUTER COMPANY 
1255 South Michigan Ave. 

Chicago, Ill., U. S. A. 

00 
Prepaid 

List Amt. 
$0.20 $ 0.20 

.20 .20 

.20 .20 

.20 .20 

.20 .40 

.20 .20 

.2(1 .40 

.20 .20 

.20 .40 

.20 .20 
.20 .80 
.20 .20 
.20 .80 
.20 .1.00 
.20 .20 
.40 1.20 
.40 1.60 
.40 1.60 
.40 .80 
.50 2.00 
.50 .50 
.50 .50 
.50 1.00 
.50 .50 

$15.30 

CLIP MAIL NOW! 
TI[E MUTER COMPANY 
1255 South Michigan Ave., Chicago, HI., U. S. A_ 

Please send Candohrn Resistor Kit Prepaid. $5.00 is en- 
closed. 

Send c.o.d. 

Name 

Address 

City State 
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D. agars -;.end for inforrnation about our new "Tone- Control" and the "Filtermatre" I 
,, in, :dverti_ia offer 
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A NEW BOOK! 
Servicing Superheterodynes 

By JOHN F. RIDER 

is the book the entire radio servicing industry has been awaiting 
for a long time. . This book will give you all of the super- 
heterodyne service information you desire and need in order to 
service superhets at a profit. 
Principles underlying the operation of superheterodynes -Ex- 
planation of different types of superhet circuits -Breakdown of 
the superheterodyne circuit and the function of 
the individual parts -"Troubles and symptoms 
encountered in supers -short wave converters - 
Servicing superhets-application of RF and IF oscillators 
-application of set testers -peculiarities in superhets -De. 
sign of RF and IF oscillators -Everything about super - 
het servicing -Sold with a Money Back Guarantee -Type 
set -Bound in canvas cover- pocket size. 

PRICE 
X400 
Postpaid 

PERPETUAL TROUBLE 
SHOOTERS MANUAL 
By JOHN F. RIDER 

the only reliable and dependable refer- 
ence manual furnishing wiring diagrams 
-chassis diagrams -voltage data -elec- 
trical values -color coding -etc.... x000 
pages of profitable service information - 
See it at your dealer.... If he does not 
carry it write us his name. . . . Sold with 
a Money Back Guarantee. 

Price $5.00 Postpaid 
Send for descriptive literature covering both of these 
books and receive a Trouble Finding Dial FREE. 

RADIO TREATISE CO., INC. 
1440 i: ROADWAY NEW YORK CITY 

CLAROSTAT CONTROL HANDBOOK 
and CATALOG for 1932 

FREE! 
A real handbook of radio and sound 
information -A handbook for the 

Manufacturer, Distributor, Dealer, Serviceman and Experi- 
llleliter. Many circuits explained including Volume Control, 
Tone Control, Voltage Regulation, Television, etc. Here is a 
book for constant reference. 

Write for the "Clarostat Control Handbook" and 
mention this magazine -No Charge, of course. 

CLAROSTAT MFG. CO., Inc. 
285 North 6th St. Brooklyn, N. Y. 

MICROPHONES 
OF ALL TYPES... 

LCfi/Z yert 
SHORE I3ROTIIERS COMPANY 

Sf1URE rrah 
Ab% 

Manufacturers- Engineers 
S. N. SH URE, Pres. 

337 WEST MADISON ST CHICAGO, ILLINOIS 

SUPER -FILTERMATIC -The Modern Aerial 
Thousands of satl.;fied users, praised by radio experts. Replaces all 
other aerials, reduces static, and noises. Especially good on distance 
reception. Helps to separate stations, does not connect in light socket 
(therefore eliminating hum and line noises). It Is very compact, measur- 
ing only I% x 2 inches, is absolutely non -corrosive and non-directional, installed in one minute, 
no tools needed. Will never wear out. Eliminates trouble and expense of lightning -arrester. 
Sells for $2.00. 
DF..1 L F, t, S; Send us money order for $1 and we will send you a $2 Super- Filtermatic as a 
rmple offer. Order must be made out on company letterhead. 

FILTERMATIC MFG. Co. PHILADELPHIA,"PArtlDeöt: e-Is 

ó aGallóñoFGast 
According to a recent article by the president of the world's 
largest motor research corporation, there is enough energy 
in a gallon of gasoline if converted 100% in mechanical 
energy to run a four cylinder car 450 miles. 

NEW GAS SAVING INVENTION 
ASTONISHES CAR OWNERS 

A marvelous Retire, already installed on thousands of cars. has accomplished wonders in utilizing a portion of this waste energy and is producing mileage tests that seen unbelievable. Not only does it save gasoline and reduce carbon formation, but it also creates more power, quicker starting, snappy piek up, and a smoother running motor. 

MAKE UP TO $100 A WEEK AND MORE 
To obtain national distribution quickly. men are being appointed everywhere to help s'iPplV the ti tvuendous demand. Free samples furnished to workers. Write today for this free sample and big money making offer. 

WHIRLWIND MFG. CO. Dept. 761 -A, Station C, 
MILWAUKEE, WIS. 

FLECHIFIE1M 
SUPERIOR CONDENSERS 

ENGINEERS WHO KNOW 
INSIST ON THESE 

FINE CONDENSERS 

AIRE IN l"Sl; 

2 BY 

OF EVERY 3 
BROADCASTING 

STATIONS 
IN THE U. S. A. 

Conclusive Proof of Their Excellence! 
Transmitting Condenser rated most conservatively -complete 
line of I, 2 and 4 mfd. in 1000 v., 1500, 2000, 3000, 5000 
and 7000 v., d.c. 

Write For Catalog No. 23 

A. M. FLECHTHEIM & CO., inc. 
132 Liberty Street NEW YORK, N. Y. 

Send for 
this FREE 
book on 
Centralab 
Fixed Resistors 

We have just pub- 
lished a very interest- 
ing booklet telling how 
CENTRALAB Fixed 
Resistors are made. 
This will be sent to you 
without cost or obliga- 
tion. Use the coupon 
. . .now ! 

Centralab 
CENTRAL RADIO LABORATORIES 

MAIL COUPON TODAY 
CENTRAL RADIO LAB. 
Keefe Ave. and Humboldt, Milwaukee, Wis. 

Please send me your free booklet on Fixed Resistors. 

Name 

Address 

City State 
R. C. B. M. 
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AMAZING RECEPTION! 

Y 

'Super Ball :Antenna 
` HOUSANDS of users are getting marvelous reception 

v, ith the SUPER BALL ANTENNA, the "all direc- 
tional" aerial, which brings out the hidden powers of all 
A. C. radio sets. 
SUPER BALL ANTENNA features a patented condenser 
which acts as a neutralizer for the entire system and 
greatly clarifies tone. 
SUPER BALL ANTENNA gives greater selectivity, vol- 

urne and distance due to its conductive surface of 364 sq. 
í inches. 

SUPER BALL ANTENNA is easily installed in a 
few minutes and gives a lifetime of satisfaction. 

!riS'JIAT°RS 

142 North Water St. 

Over 1,000,000 in Use 
Send for prices for Super Ball with Condenser, 
also complete Kit for Installation and printed 
matter. 

Get one to -day at your radio dealer 

YAHR-LANGE 
, NCOR PQRATLQ 

Milwaukee, Wis. 

LANDOHMS 
WILL LOWER YOUR COSTS -MAY WE SAMPLE AND QUOTE 

The Muter Company 
1255 S. Michigan Ave. CHICAGO, ILL. 

BROWNING -DRAKE RADIO 
Offers an unusually attractive proposition to service 
men and others able to make sales. 1932 Model Pentode 
receivers from $37.50 up, complete, of traditional 
Browning -Drake quality. Write for our proposition. 
BROWNING -DRAKE RADIO CORP., West Townsend, Mass. 

NEW LOW PRICES!!!--- 
Electrad Volume controls 50% off list prices 
Tungsol 8 mfd. Electrolytic Condensers $ 0.32 
Sangamo 5000 volt Conds. .0001. .00025, .0005, .001, .002 I .00 
Victor A.B.C. Type Transformers -guaranteed 1.75 
Genuine- NEW -Cunningham Tubes 40/5% off list 
New Willard AB Eliminators -6 volt on A, 180 volt on B, in original cartons. -.5 1 6.90 
BMS "Speed Bug" Adopted by U. S. Corps 8.98 
"Wirohm" 10 watt wire wound resistors, 1 to 10,000 ohms., incl., 20C each: 

above 10,000 ohms to 25,000 ohms, incl., each .25 
New CeCo 866 tubes -RCA Licensed -guaranteed 3.65 
GIRC Type Audio Transformers .75 
Audio Transformers -job -lot -only 100 left. each .25 
Universal Microphones, model A, single- button 8.25 
Universal Microphones, model BB. double- button 13.97 
Universal Microphones, model KK, two -button 27.45 
Universal Microphones, model LL, two -button 39.45 
Universal Baby Mikes, QRQ 2.65 
Universal Baby Mikes, Switch Type, and 25 ft. cord 4. 15 
Universal Handi -Mikes- single- button 5.70 
Universal Handi- Mikes -double- button 8.50 
Universal No. 1152 Hatching Transformers 6.99 
New RCA Licensed Tubes -every tube guaranteed- types: 210 @ 99c. 250 @ 

99c, 281 @ 99c, 245 @ 49C, 233 D.C. Pentode 95c, 236 @ 95C, 237 @ 

85c, 235 @ 75c, 222 @ 85c, 247 Pentode 65c. 238 @ .95 
New Sparton Type Tubes -guaranteed: S82B, S83, and S85, each .97 
Tungsol 34 mfd. Tubular Condensers . I 9 
100 ft. 7/24 Plain Stranded Copper Aerial Wire .20 
100 ft. 7/22 Plain Stranded Copper Aerial Wire .24 
100 ft. Rubber Covered Tinned Copper Wire .27 
100 ft. Push Back Copper Wire -solid, tinned .44 
100 ft. Shielded Lead -in and Ground Copper Wire .85 
Indoor Lamp Socket Aerials .3 I 

60% off Genuine Majestic replacement units. 
Genuine -NEW- Majestic DC Dynamic Speakers 4.97 
Standoff Insulators, doz. .74 

We are distributors for all Nationally known manufacturers of Replacement Parts for 
Servicemen, and Equipment for Amateurs. Our Prices are ALWAYS LOWEST! 

Send 20% with all orders -include postage. 
No order is too small for us to ship. We ship to any part of the World. All parts 

FULLY GUARANTEED! 
"If It's Radio We Have It." Our latest bulletin is out -Write for it. 

"Pioneers In Radio" 

Maurice Schwartz & Son 710-712 Broadway 
Schenectady, N. Y. 

COME To SUNNY#' 
CALIFORNIA , 
;>,°. 

x - 

RADIO-TELEVISION 
TALKING PICTURES 

r 

L 

Come to California where many of the world's most 
famous Radio Stars make their homes -where the great 
Laboratories of the American Television Corporation are 
located -where hundreds of trained Sound Engineers and 
Mechanics are employed in the Talking Picture Studios 
and Theatres of Hollywood. 

RAILROAD FARE ALLOWED 
Don't worry about the expense of the trip. For a limited 
time we are allowing the railroad fare to Los Angeles from 
any point in the United States. This is deducted from your 
tuition, so the trip costs you nothing extra. Take advantage 
of this opportunity to visit Los Angeles and Hollywood and 
prepare for a good job at the same time! 

PRACTICAL SHOP TRAINING 
At the Oldest Trade School in the West 

For over 25 years National has been training men by the 
practical shop method. Over 20,000 ambitious men from all 
over America have come to National for their training. 
You'll find National graduates working in the famous 
Studios of Hollywood, in Talking Picture Theatres, great 
Broadcasting Stations; for Radio Manufacturers and Deal- 
ers; while many have gone into the Radio business for them - 
selves and are making big money as their own boss. What 
they have done, you can do! 

SCORES OF JOBS WILL BE OPEN 
10,000,000 Radio sets to be constantly serviced! 600 Broad- 
casting Stations employing trained Operators and Mechanics! 
10,000 Theatres equipped for sound and the job only half 
done! Eight stations already sending out regular Television 
programs! New jobs will be opening up every day -hun- 
dreds of golden opportunities for the trained man! And you 
can prepare for them in 4 months at National. 

FREE EMPLOYMENT SERVICE 
Spare Time Jobs While at School 

When you've finished National Training,-four months of practical work in the great National Television, Talking 
Picture and Radio Shops -then National's Employment De- 
partment will assist you in every possible way to get the 
job you want. And if you're short of money, National will 
gladly help you get a spare time job to pay your living ex- 
penses while at school. 

MAIL COUPON FOR BIG FREE BOOK 
Get all the facts! Mail coupon below for Big Free Book tell- ing all about National's famous Shop Training and the many 
jobs opening up in this fascinating field. No cost or obliga- 
tion. Just mail the coupon! 

National Television, Talking Picture and Radio School, 
Dept. 237 -E, 4006 So. Figueroa St., 
Los Angeles, Calif. 
Please send me your big new Free Book on Television, Talk- ing Pictures and Radio, and all details of your Free Rail- road fare offer. 

Name 

Street No. 

City State 
J 
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1932 NATIONAL 
DOUBLE SCREEN GRID 
3 -Tube Thrill Box-Type SW3 

A C and 6 Volt D C Models 

With band spread coils -less tubes $5500 
--wired 
WIRED POWER SUPPLY for $3450 
SW3 

Usual Trade Discounts to 
Service Men and Dealers 

SENT PREPAID, if remittance accompanies order, 
or C. O. D. with $5.00 deposit. 

A RADIO INSTITUTION 

NEWARK ELECTRIC CO. 
"Nothing But Radio Parts" 

226 W. Madison St. Chicago, Ill. 

Electrolytic Condensers 
CONSERVATIVE voltage ratings, fastest refornl- 
inr, Lowest leakage factor, minimum noise, 
exceptionally low power factor, most effec- 
tive filtering, longest service life -these fea- 
tures characterize Dubilier Electrolytic Con - 
dessers. 
Available in upright or inverted aluminum 
cans, and in cardboard containers with lug 
or wire lead terminals. In single and mul- 

tiple section units, alld in capacities up 
to 20 mfd., for high and for low D.C. 
voltages. 
Write for Catalog 121 describing Du- 
bilier electrolytic condensers as well as 
paper, mica and other dielectric con- 
densers for all purposes. 

Dubilier Condenser Corporation 
4377 Bronx Blvd. New York City 

Low Range 
INSTRUMENT 
L11'TELFUSES 

1 /100, 1/32, 1 /16, ?á, %, 
1, 2 amps. for gal- 

vanometers, millimeters, 
etc. 

LITTELFUSE 

RADIO FUSES 
1/8 amp. for "B" r,rcuita; also 
1. 1 t5, 2 :.nd 3 amps. for radio 

repIWRITEt FOR DETAILS 

FUSES 
HIGH VOLTAGE 

LITTELFUSES 
1,000. 5,000 and 10,000 volt 
ranges, in 1/16, ia, 
',,. 04, 1. 1 2, 2 amps. for 
transmitters, rectifiers, etc. 

LABORATORIES 17 4 Wilsont 
Ave., 

Build the Best 
Short -Wave 

RADIO 
"(TOUR receiver can be no bet- 

ter than its poorest part. 
Choose equipment of first quality 
only, and insure world -wide re- 
ception. 
HAMMARLUND Condensers, 
Chokes and Coils are backed by 
thirty years of engineering ex- 
perience. Use them and be sure. 

30,c. S.e.#nx T3 cldi,y 

a 
PRECISION 

PRODUCTS 

Write Dept. GB -12 
for Literature 

IIAMMARLUND 
MFG. CO. 

424 -43$ W. 33rd St. 
New York 

BEN J. CHROMY 
Attorney at Law 

Patents and Patent Causes 
National Press Bldg. 

WASHINGTON, D. C. 

"Radio Patent Service" 
A' "eekly 

BEN BERNIE 
and his orchestra, is back 
again for the Fall and 
Winter Season - - - 

COLLEGE INN 
One of the features that 
make travelers choos 

HOTEL 

SH ERMAN 
1700 ROOMS 
1700 BATHS 

Rates from 
03 with bath 

RANDOLPH CLARK 
LAKE LA SALLE 
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GOAT RADIOTUBE PARTS.INC. 
11 15th STREET. BROOKLYN .N.Y. 

Rest assured! 
Goat Tube Parts are pure in metal 
and accurate in form ; therefore they 
reduce your shrinkage. But despite 
this unequaled quality, our special 
automatic machines enable us to fur- 
nish them at low prices. And prices 
are invariably reduced still further 
when improved production methods 
reduce their cost to us. So rest as- 
sured ! Goat Parts will continue to 
be of greatest help to you in these 
difficult times, which cry for low 
prices and high quality. 

GOAT RADI OTUOE PARTS,INC, 
33 35th STREET. BROOKLYN ,NY. 

"GOAT Quality Parts 
Will Cut limrSHRIN 4GF, " i 

D'An Out and Out Education 
in the Fundamentals 

of IEadio- 

FOUNDATIONS 
OF RADIO 

By Rudolph L. Dorman 
Formerly President RCA Institutes, Inc. 

Here is a sound presentation of the essential prin- 
ciples of electricity as applied to radio -the book is a 
"stepping- stone" to a comprehensive knowledge of the 
subject. 

The opening chapter gives an easily understood ex- 
planation of electrical units. Other chapters treat of 
the electron theory, static electricity, magnetism, elec- 
tromagnetism, electromagnetic induction, resistance 
and conduction, electrical circuits, Ohms Law, etc. 

A reviewer says: "Foundations of Radio" should be 
required as supplementary reading by every radio 
student in any course in the country and be a pre- 
requisite for all beginners in this fascinating work." 
247 pages 51 /4x7% $2.50 

A «" I i. I: 1" IT // 0 lá 
JOHN WILEY AND SONS, INC., 440 -4th Ave., New York 

Gentlemen: I {indly send me on ten days' free examination, Duncan's Foundations 
of Radio. I agree to remit the price of the book ($2.50) within ten days after its 
receipt or return it postpaid. 

Name 

Address 

Position or Reference 

Employed by R C B 1-32 

). ) 

-SEND- 
FOR 

:NLw WHOLESALE 
EL1CTR!C&L &RADIO 

CATALOGUE 

33 YEARS 
OF 

SERVICE 
TO THE 
TRADE 

ROYAL -EASTERN ELECTRICAL SUPPLY Co. 

16 -18 WEST 22!° ST. - 
NEW YORK WY.* 
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1/t'fi f 
RADIO MEN! 

To make real money in radio requires 
KNOWLEDGE! There is no substitute 
for it -not even practical experience. 
Our new advanced training is ideally 
suited for the experienced radio man 
who wants to equip himself for more 
important work. 

Endorsed by Leaders 
Our institute is highly recommended by 
Radio Service Managers Assn., Howard 
Radio, American Radio Relay League, 
etc. Thousands of students testify to 
our home study methods of instruction 

in basic radio engineering. That is 
because we teach the "WHY" of radio -the fundamental principles of radio 
theory. 

N'ritt for Booklet 
Send for the details of our training. /s. Absolutely free of charge or obliga- 
tion. But don't put it off-do it 

) 
now -while you have the time. 
State whether you are interested 
in Radio or Television. (Don't I /4# ' write if you have not had at least 
2 years radio experience.) 

1 %I'í'1111. RADIO 
EN /.INIìFILIN1. 

INsTITI1'E 
14th St. & Park Road, N. W. 

(Dept. B-14) 
Washington. D. C. 

The Latest Data on the Construction and 
Repair of Radio Receivers 

Including Short -wave and Television Receivers 
` \TRITTL\ by two w every idtly known radio engineers these three books cover ever 

phase of building, repairing and "trouble -shooting" on modern receiving sets. 
'l'hty coruph', in,tnrk building ,heir -«aye and trlrcisiun receivers. 

la(lio ( :oil stl'tIctioll Lihrary 
3 Volumes, 6x9, 993 Pages, 561 Illustrations 

This practical Library includes: PRACTICAL RADIO -I he fundamental principles 
of radio, and radio set-building, resented in an understandable manner. Illustrated 
with tvorkiu g diagrams. RADIO CONSTRUCTION AND REPAIR -Methods of 
locating trouble and reception faults and making t%orkmaulike repairs. How to 
construct all types of sets, including television receivers. RADIO RECEIVING 
TUBES- Principles underpin the operation of all vacuum tubes and their use in 
reception, remote control and precision measurements. The library is up- to -the- 
minute in every respect and is based on the latest 1931 developments in the design 
and manufacture of equipment. 

10 Da) ' FREE 
Examination! 

Examine these looks free for ten days. 
You will find them invaluable as a home 
study course und as a reference in t) 
daily radio problems which you meet ni 
your business. Simply till in the cou- 
pon and the books will be sent to ii o 
postage prepaid: there is nothing to I,y 
If they do la.: prote satisfactory. 

rmrrinrT 

No Money 
Down 

FREE EXAMINATION COUPON 
McGRAW -HILL BOOK COMPANY, Inc. 370 Seventh Avenue, New York 

Send me the new 1tADIO CO' - TIttCTION LIBRARY. three volumes. for 10 days' 
tree examination. If satisfact i i will send $1.50 in ten days, and 12.00 a mouth 
until $1.50 has been paid. if not wanted 1 will return the books. 
Name 

Home Address 
Pity and State 
l'ositfon 
Name of Company RCR -2 -32 

MIDGET 
CONE SPEAKER 

50e 

NEVER before have we been able to 
offer this Midget Cone Speaker at 

such a low price -only 50c -and it will 
pay you to order yours today. 

This midget speaker has many advantages 
and its perfect tone has delighted thou- 
sands who are using it. 

Our Supply Is 
Limited -So 

Send Your 
Order in 
Today 

CITIZENS RADIO 
SERVICE BUREAU 

508 S. Dearborn Street 
CHICAGO, ILL., U. S. A. 
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SERVICEMEN! 
RESISTOR REPLACEMENT MANUAL 

FREE with purchase of 10 Lynch Metallized Resistors, or it may be bought for $1.00. 

Useful -Authoritative- Invaluable This book gives the value 
and code of each resistor 

Resistors and its position in the 
circuit of nearly every Send Sl, or write today for new reduced price popular make of radio. catalogue and R.M.A.Color Code Chart. More than 200 circuits. Lynch Mfg. Co.. Inc., 1775 CB, Broadway, N. Y. 

LYNCH 

POLYMET PRODUCTS 
Standard of the Industry 

Send for the Special Service Men's Catalogue 
Polymet Manufacturing Corp. 
World's Largest Manufacturers of Radio Essentials 

839 -B East 134th St., New York City 

LEROY M. E. CLAUSING 
Consulting and Designing Radio Engineer 

55091/2 Lincoln Avenue 
Ravenswood 9109 CHICAGO, ILL. 

ASA/STASIS 
SUDINO 

CLIPS 

SAVE SERVICE 
TIM Eono/MONEY 
TRUVOLT RESISTORS, with adjustable 
clips, mean quicker sery ice and fewer parts 
to stock. All standard sizes. 

1.7s Varick St., New York, N.Y. 

Write Dept. CB -2 for folders EiEÇTRAD. 

. `. . . WJZ 
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-14' JUST OUT! \`,, 
1932 ISSUE . 

lilt, CONTAINING THE GREATEST `. ' 

VALUES THAT HAVE EVER BEEN 
\\ OFFERED TO RADIO BUYERS l 

GET YOUR FREE COPY NOW! ' I l 

Write 
THE AIREX CO., INC. Ii 

_ - 78 L. Cortlandt St. 

SERVICE-ME 
SEND FORT"15B I 'cIIíljn 

A/ 
0Ii6L4i ° .o/E - ,,, r , á 

!%i'/ 

1932 RADIO PRICE GUIDE 
TUBES, SETS, REPLACEMENT PARTS, 

BATTERIES, ACCESSORIES 
Everything for your business from the small- 
est screw to the finest mike in this book. 

Guaranteed Quality Goods 
Prices Lowest Ever Quoted 

Fresh new dependable Merchandise 
at Bargain Prices! 

Leading Manufacturers' Lines 

C 'q ENRadolekCo. 
tk 302 Canal Sta- 

J tion, Chicago, III. 
e o N Please send me without 

NHS M l anobligation Supply 
y r Service 
Book. 

VS Address s 
City State 

GET THIS 
Free new No. 23 Edition of our greatly enlarged 

RADIO SERVICE TREATISE. Every radio man must 
have it. Contains some 75 new hookups, circuit dia- 
grams; over 350 illustrations. Positively the greatest 
book ever put out by anyone. Editorial contents: Vac- 
uum Tube Treatise, with many illustrations; Vacuum 
Tube Average Characteristics Chart; How to Take Care 
of Your Tubes. 

How to Connect Phonograph Pick -ups. Improving 
Tone Quality of Old Sets; Connecting Additional Loud 

Speakers; all fully illustrated with diagrams. Other 
articles; Modernizing Old Radio Sets; How to Con- 
vert Battery to Power Sets; Selection of Tubes; Push - 
Pull Amplifiers; Replacing Audio Transformers; Phone 
Attachments: How to Choose Power Transformers; 
Voltage Dividers; Wattage of Power Transformers; 
Selecting and Installing Replacement Parts in Radio 
Sets; Filter Condensers; Repairing Eliminators, etc. 
WRITE TODAY. Enclose 2 cents for postage. 

Treatise sent by return mail. 
RADIO TRADING CO.,21 W. Broadway, New York City 

SERVICE MEN- DEALERS! 
IMPROVE YOUR BUSINESS 

By Keeping Your Name Before Your Customers Every Day 
FRONT Moat people forget the day, the station, the dial BACK 

number and hour of their favorite programs and will 
appreciate Radiominder Carde with spaces to record 
such information. They will be kept for the long. 
est time in any home. Give Radiominder Cards 
with 

in every home in 
cuetomers or 
your neighborhood 

and they will constantly remind the people of you 
and thus think and talk of you. 

There's No Better Way To Make 
People Think of You Every Day 

These cards are far superior to business cars and 
their coat insienificant considering the benefit, you 
will derive. Trial orders accepted for as little as 

RADIOMINpEß 

p 

t 

u 

Dept 

100 
Radiominders with your Ad of 5 Lines 
Printed for .. 

$125 Postpaid 
Each additional 100 Cards, 50c 

Card size 355 z 555 inches. Ad space 1 x 3 Inches. 
Printed attractively on heavy Golden Rod Bristol 
Card. Use ink and handprint your copy and mail 
with remittance to ._. 

Y -ROTH PRESS, 846 Sutter Ave., Brooklyn, N. 

=SWAB ® 
: 

C::: EMI MINIM MEMOS 

MIME 
MOM 
MOM 
MOM 

RADIO SERVICE MEN! 
A Money -Maker for You 

Be a Mark -Time ControlSpecialist and share in the tremendous sales 
possibilities of the Mark -Time Switch. 20,000,000 wired homes 
(whether t hey own a radio or not) are Mark -Time prospects. You will 

have an exclusive territory and 
unlimited opportunity. This is a 
brand new profession for which 
you are probably already trained. 
Don't delay. Write today for 
complete information. 

M. H. RHODES, INC. 

TRADE THE MARK 

MARK-TImE 
American -Industrial Bldg., Hartford, Conn. 

NAME 
ADDRESS 
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SUBSCRIBE NOW TO 
RADIO CALL BOOK MAGAZINE 

and TECHNICAL REVIEW 

A few of the many 
subjects featured 
in Radio Call Book 

A complete up -to -date list of all 
Broadcasting Stations in t h e 

World, arranged alphabetically, 
geographically and by frequen- 
cies. 

IO to I2 UP-TO-DATE RECEIVER 

SCHEMATICS 

IO SETS OF PERFORMANCE CURVES ON 

LATEST BROADCAST RECEIVERS 

Descriptive articles on Televi- 
sion, Wired Wireless, Radio 
Controlled Musical Instru- 
ments, Short -Wave Reception, 
Designs of Audio and Radio 
Frequency Amplifiers, R a d i o 

Laboratory Notes, Vacuum 
Tube Elevator and Train Con- 

agnetic trolling Systems, Magnetic 
Pickup Circuits, Power Ampli- 
fication, Radio Engineering, Ra- 
dio Research conducted in our 
Own laboratory, Radio Broad- 
cast Transmission Develop- 
ments, Remote Control Tuning 
Systems, Speech Amplifiers, Ra- 
dio Automobile Installations, 
Radio Interference Elimination, 
Symposiums contributed by 
prominent Radio Engineers, 
Sound Picture and Public Ad- 
dress Installations. 

VOLTAGE CHARTS 

LATEST RADIO PATENTS 

SET ANALYZERS FOR SERVICE MEN 

TEST OSCILLATORS 

NEW TUBES AND CIRCUITS 

OHM METERS 

TUBE TESTERS 

CAPACITY METERS 

NEW METHODS OF SERVICING AND 

TESTING FOR THE SERVICE MAN 

(Established 1921) 

UP-TO-DATE INFORMATION on every phase 
of radio, featuring an exclusive type of editorial content 
not published by any other radio magazine. 

RADIO CALL BOOK MAGAZINE and TECHNICAL 
REVIEW has for ten years been noted for its technical 
accuracy and every article is checked by competent radio 
engineers in the best equipped laboratory maintained by 
any radio publication. 

On a monthly basis this publication is in a better position 
than ever to feature up -to -date technical information for 
the Radio Engineer, Serviceman, Technician and techni- 
cally minded Radio Dealer. The publication price is: 

ONE YEAR Comprising $291 12 ISSUES 
Foreign $2.25 Canada $3.00 

If you feel that $2.00 is too much right now, send us $1.00 
for six months- Foreign $1.25- Canada $1.50. 

CLIP -MAIL NOW!_ 

Citizens Radio Service Bureau, Inc. (CB -2) 
508 S. Dearborn St., Chicago, Ill. 

I need the Radio Call Book Magazine and Technical Review every month. Here's 

$ for the next issues, starting with the number. 
I am a: (Please put a check mark opposite your occupation.) 

DEALER 

SERVICE MAN 

ENGINEER 

MANUFACTURER 

DISTRIBUTOR 

SALESMAN 

TECHNICIAN 

EXPERIMENTER 

Naiii' 

Address 

City State 

4 
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Iwill train you 
at home 

to fill a 

jIt? pØ 
Radio Job. 

Sum 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. WINBORNE 
1414 W. 48th St., 

Norfolk, Va. 

Jumped from $35 to 
$zoo a week 

"Before I entered Radio I 
was making $35 a week. Last 
week I earned $110 servicing 
and selling Radios. I owe my 
success to N. It. I. You started 
me off on the right foot." 

J. A. VAUGHN 
Grand Radio & Appliance Co., 

3107 S. Grand Blvd., 
St. Louis, Mo. 

$coo extra In 6 months 
"In looking over my 

records I find I made $500 
from January to May in 
my spare time. My best 
week brought me $107. 
I have only one regret 
regarding your course -I should have taken 
it long ago." 

HOYT MOORE 
R. R. 8, Box 919, 
Indianapolis, Ind., 

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 
created. Hundreds more are being opened every year by its 
continued growth. Many men and young men with the right 
training -the kind of training I give you -are stepping into 
Radio at two and three times their former salaries. 

You have many jobs to choose from 
Broadcasting stations use engineers, operators, station man- 

agers and pay $1,200 to $5,000 a year. Manufacturers continually 
need testers, inspectors, foremen, engineers, service men, buyers, 
for jobs paying up to $7,500 a year. Radio operators on ships en- 
joy life, see the world, with board and lodging free, and get good 
pay besides. 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 
$200 to $1,000 in spare time 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. My course IS 
famous as the course that pays for itself. 

Talking Movies, Television, Aircraft Radio included 
Special training in Talking Movies, Television and home 

Television experiments, Radio's use in Aviation, Servicing 
and Merchandising Sets, Broadcasting, Commercial and Ship 
Stations are included. 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, 
without the slightest obligation. ACT NOW I 

J. E. SMITH, President 
National Radio Institute Dept., 2 AE 

Washington, D. C. 

Special Free Offer 

Act Quickly 

In addition to my big free 
book "1t i c h Rewards in 
Radio," I'll send you my 
valuable manual "28 Tested 
Methods for Making Extra 
Money" Never before avail - 
a b 1 e except to students. 
Now. for a limited time, it 
is free to readers of this 
magazine. How to make a 
good baffle for cone speak- 
ers, how to reduce hum In 
externally fed d y n a m i c 
speakers. how to operate 25 
cycle apparatus on 60 cycle 
current, how to operate 110 
v. A.C. receivers on D.C.. 
how to shield sets from local 
interference are five of the 
subjects covered. There are 
23 others. Get this valuable 
hook by mailing the coupon 
now. 

will giveYou my new 8 OUTFITS 
of RADIO PARTS for practical 

Home Experiments 
You can build over 100 
circuits with these outfits. 
You build and experiment 
with the circuits used in 
Crosley, Atwater -Kent, 
Eveready, Majestic, Ze- 
nith, and other popular 
sets. You learn how these 
sets work. how to make 
them work. This makes 
learning at home easy, 
fascinating, practicaL 

am doubling and tripling the I salaries of many 
in one year and 

less Find out about 
this quickway to f 

BIG r 
PA 

FILL OUTAND MAIL 
THIS COUPO 

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. 

Lifetime Emp lvymentleruicetoaIlgradyates 

J. E. SMITH, President 
National Radio Institute, Dept. 2 AE 
Washington, D. C. 

Dear Mr. Smith: I want to take advantage of your 
special free offer. Send me your two books, "Rich 
Rewards in Radio" and "28 Tested Methods for mak- 
ing extra money." I understand this rearrest does not 
obligate me and that no salesman will call. 

Name 

Address 

City State 

www.americanradiohistory.com

www.americanradiohistory.com


141 Radio Call Book Magazine and Technical Review 

i 
SERVICE BLUE PRINTS 
FOR SERVICE MEN, TECHNICIANS AND EXPERIMENTERS 

ACCURATE, clear and dependable drawings of nearly every standard 
circuit. These schematics are drawn to a large scale and so simplified that the whole circuit may 
be visualized almost instantaneously. This enables the service man to work rapidly and ac- 
curately. There is no need for microscopes or clairvoyance in reading our prints. 

No 

No. 

No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No 
N, 

\ 
V, 
Nu 

N o. 
Nu. 

N o. 
No 

N. 
No. 
No. 
No. 
No. 
No. 
No 
No, 
No. 
No. 
No. 
No, 
No. 
No. 
No, 
No 
N. 
No N 
No. 

No. 
No. 
No. 
N». 
No, 
No. 
No. 
No. 
No. 
No. 
No. 

No 
N 1, 

N,. 
N. 
No. 
No. 

Nn. 

N. 
N o. 
Nn. N 
Nn. 
No. 

Nn. 
No. 
No. 511154 
No. SIt17:3 
No. 511179 
No. S123'2 
No. 51142 
No. S1192 
No. 511107 
No. 51196 
No. 51117 
No. 51159 
No. SINO 
No. 511175 
No. 512110 
No. 511177 
Ne. 51116 
No. 511163 
No. Sit56 

511_ 1 

511.; 
5111 
5121 
5112 
51174 
511105 
511107 
511170 
511128 
51122 
51144 
5111116 
51180 
5111118 
51128 
51151 
51152 
511114 
5111:11 
511151 
51t79 

512111 
511112 
S111_ 
51111,2 
51121 
51173 
51154 
511 1,10 
511117 
51110 
51175 
511126 
51123 
511148 
51171 
51156 
511104 
51:1s3 

5111:1U 
51:25 
s1:55 
511100 
51117 
51t1e3 
511174 
5115 
5116 
51141 
51157 
51167 
51(S." 
S111:21 
5111-1' 1 

511150 
51111 

1 s11s7 
S1::1!I 
51149 
51; 
511 ,o 
51 t 153 
51;1: 
5117n 
51;19 
511211 
51114 
51192_ 
511160 
51111i 
51t1:; 
5121)08 
SRI;S 

.A. l'. 14,I tot) N:IIi tot' 
, \('11lí . \l'. 
Acme .11'1 
All -Anuu lean nlohatyly G 

All- Anterteau Mohawk 8 
All-American 51oha011 JU 
All- American Mohawk (Lyric) 11 -7 
All- .11nerican Mohawk (Lyric) S -7 
All -.Anna ie;ur 5lehaµ'k ( Lyric) S -8 
All- American Slohawk (Lyric) Model J 
,AoU'ad 70 A. (.2 

Aouad 81. 
Amrad 84 
Apex 48 Chas,-4 , 4 
Apex Serie, 31 
Atwater -Bent :;a 
Atwater -Kent 55 and 55C (Cap. Coupled) 
Atwater -Kent 55 and 55C (Inductive Coupled) 
Aiwa lt't' -Deut 00 
Atwater -Kent Super 11 -2 Chassis 
Audìola 1:; -57 
AUdIOI11 31 
Audiola Super 1931 
Audiola Junior 
I:alkcit A 
1105)!) 7 (D.0 
Roch 28 and 29 
Bosch 48 
llosch Auto Radio 8)) 
Bosch 58 
Bosch 60 
Bremer- Tully 7-7U 
Bremer -Tully 81 and 82 
Bremer- Tully S -81 and S -82 
Brunswick 3IÚ10 
Brunswick 11, 12, 16 
Brunswick S -14 
Brunswick 15, 22. :22, 42 
Brunswick 17 and 24 
Brunswick Chassis E, models 17. 24 and 25 
Clarion 511 

Clarion 80 and 81 
Colonial 31 AC 
Colonial 33 and 34 A. (' 
Colonial 47 and 48 
Columbia (Chicago) 5(18 

and 54 
l'l o.l,,l 125 

Go,, GenlI) x 
705 Showbox 

í'I1, Iry .Ieelbox 70411 
('l, -I,v 405 4IS. 425 and 825 
l'I l'v "1ío ;inne" (Auto Radio) 
('I,,-lev 77 
l io-1..V 120 
4Tu-I,'5' 121 
t'Ioaev 121 
1);n Pao o 
Delco Anto Radio 
1)eleo Pollee Short Wave Receiver 30(13 
Edison 110 and 117 
Edison 124. 115. ('4 
l':r1a I)uoconeel'[o It -2 
l'IVereou l' Series 50 
Fada KW 
radii 7 AC 
Fada 35 and 35Z 
Federal 11 
breed- Eisemann N11 -80 
Freshman 2 -N -12 
General l 100lr'ie I1 -31 
General Electric il -32 
General Electric T -41 
General Electric S -22 
General Electric K -62 
General Motors A 
General Motors S -3 -A 
General Motors 5 -9 -A 
General Motors 5 -l0A 
(;iltillan 11)0 
(1ravhar 000 
(;rai'har 700 
Graybar 678 
Grebe Synchrophase All -1 
Grebe 7AC 
Grebe SK -4 
I.ulbransen wine -in -Line 
Gulbransen 10 and 13.... 
Culbransen 161 
Iloward AVII 
Iloward Green Diamond 8 
Howard 0 
Howard SG -A 

Qo 75, 
.751 

751 .751 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
75 

.75 
.75 
-75 
.75 
.7a 
7: 

.75 

.75 

.75 

.75 

.75 

.75 

.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.7.5 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
75 

.75 
.75 
75 

.75 
.75 

Nu. 512130 lloward SG -B 
No. 811145 lloward 11 
No. 511118 Jesse French Jr, 
No. 51177 Kellogg 523 
No. 51138 Kennedy 10 
No. 51148 Kennedy 20 
No. SIt81 Kennedy 26 
No. 511129 Kennedy 30 and 32 
No. 2,11184 Kennedy 52A 
No. S11185 Kennedy 56 
No. 51131 King Model J 
No. 5118 Bolster K20; K22; 
No. 51145 Kolster K21; K23 
No. 51172 Bolster K43 
No. 5111159 Kolster 80 and 82 
No. 511182 holster K -911 
No. 51165 Kylectron 70 
No. 511124 Majestic 20 
No. 511178 Majestic 25 
No. 511157 Majestic Chassis 15 
No. 51198 ]Majestic Super. Chassis 50 
No. 511138 Majestic Super Chassis 60 
No. SIt7 Majestic 70 
No. 51155 Majestic 90 ; 90B; 91; 92 and 93 
No. 5118.4 Majestic 130 -A 
No. 51126 l'hilco 86 -82 
No. SR15G I'hilco 90 and 90 -A, 
No. SRO l'Idlco 95 
No. 511172 Philco 112 and 
No. 5111711 Pilot 148 
No. 511104 Itadiette F -14 
No. 511127 RCA 18 
No. 51í1u2 RCA 44 
No. 5113)) RCA 60 
No. 51164 RCA 66 
No. 51192 RCA 80 
No. 511107 RCA 48 
No. 511168 RCA Victor It -11 
No. 511166 1tCA Victor R -50 and 11 -55 
No. 51(137 RCA- Victor Superette 
No. 511115 Sentinel 11; 15; 16; 12 
No. 511113 Sentinel 106 -B 
No. 511146 Sentinel 108 -A 
No. 511155 Sentinel 111 
No. 511123 Sentinel Super Midget 108 
No. 511161) Silver -Marshall A 
No. 511152 Silver -Marshall D and E 
No. 511140 Silver- Marshall F 
No. 511153 Silver -Marshall G 
No. 51135 Silver- Marshall 30 
No. 51153 Silver -Marshall 30 -11 
No. 51182 Silver -Marshall 35 -A 
No. SR144 Silver -Marshall 726 SW 
No. 511105 Silver Super 36 -A 
No. SI1120 Silver Midget 782 -12 
No. SR27 Slagle (Continental) 9 
No. 51146 Slagle (Continental) R -20 
No. 51125 Sonora Detux 511 
No. 511180 Sparton 10 
No. 511161 Spartan 25 and 26 
No. 51191 Sparton 600; 610 and 620 
No. 5119 Sparton AC89 
No. S1058 
No. 51163 
No. 51136 
No. 51115 
No. 51176 
No. 511132 
No. 5I1147 
No. 51134 
No. Sß62 
No. 51185 
No. Sß134 
No. 51193 
No. S11151 
No. SR18 
No. Sí254 
No. Sß37 
No. Sß125 
No. Sf69 
No. 511121 
No. Sß143 
No. 51139 
No. 511171 
No. 511119 
No. 511101 
No. 51161 
No. Sß92 
No. 511107 
No. 511137 
No. 511168 
No. 511141 
No. 51197 
No. 51143 

$0.75 
.75 
.75 
.75 

.75 

.75 

.75 

.75 

.75 

.75 
K25 and K27 .75 

.75 

.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 

Series B .75 
.75 

112 -A .75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 

and 1211 .75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 

.75 

.75 

.75 
.75 
.75 
.75 
.75 

Sparton 931 .75 
Sparton 589 .75 
Splitdorf E -175 .75 
Steinite 261 .75 
Steinite 70; 80 and 95 .75 
Steinite 600. 605, 630 and 635 .75 
Stewart- Warner 102 A and B .75 
Stewart- Warner 900 .75 
Stewart -Warner 950 .75 
Stewart- Warner R -100A. B and E .75 
Stromberg- Carlson 10 and 11 .75 
Stromberg- Carlson 12 and 14 .75 
Stromberg- Carlson 19 and 20 .75 
Stromberg- Carlson 635 and 636 .75 
Stromberg- Carlson 846 .75 
Temple 8 -60; 8 -80 and 8 -90 .75 
Temple 861; 881 and 891 .75 
Transitone Auto Radio .75 
Trae -Lcr Model C .75 
U. S. Radio & Television (Gloritone) 26P .75 
U. 5. Radio & Television 37 .75 
U. S. Radio & Television 99 .75 
Vitatone 54 IZaney -Gill Corp.) .75 
Victor Micro - Synchronous R -35; R -39 and 11E -57 . .75 
Victor 11-32 : 11E45 and 1152 .75 
Westinghouse WR -5 .75 
Westinghouse WR -4 ,75 
Westinghouse WR -10 and 12 .75 
Westinghouse \VR -15 .75 
Zenith A, B. C and D .75 
Zenith 71; 72: 73 and 77 .75 
Zenith 52: 53: 54; 522; 532 and 542 .75 

PUBLIC ADDRESS SYSTEMS 
$11.75 No. 51188 Webster (Racine. Wis.) A37 -50 $0.75 

.75 No. S1189 Webster (Chicago) DH -250 .75 

.75 

No. 512100 Amer -Tran l'A -86 
10. 51'.1,1 Silc,r \1:11,11311 692 
N', 511122 Silver 1,75 -II .Ani,. 

The above drawings are intended for service purposes only and are not suitable for the construction of receivers from miscellaneous 
parts. They will be sent postpaid by return mail upon receipt of the proper amount. C. O. D. orders not accepted. 

CITIZENS RADIO SERVICE BUREAU 
508 South Dearborn Street, 7th Floor CHICAGO, ILLINOIS 

Nit 
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STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIRCULATION, 
ETC., REQUIRED BY THE ACT OF CONGRESS OF 

AUGUST 24, 1912 

OF RADIO CALL BOOK MAGAZINE AND TECHNICAL REVIEW, published monthly 
at Chicago, Illinois, for October 1, 1931. State of Illinois, County of Cook, ss. 

Before me. a notary public in and for the state and county aforesaid, personally appeared 
F. A. Hill, who having been duly sworn according to law, deposes and says that 
he is the Editor of the RADIO CALL BOOK MAGAZINE AND TECHNICAL REVIEW 
and that the following Is, to the best of his knowledge and belief, a true statement of the 
ownership, management (and if a daily paper, the circulation), etc., of the aforesaid pub- 
lication for the date shown in the above caption, required by the Act of August 24, 1912, 
embodied in section 411, Postal Laws and Regulations, printed on the reverse of this form, 
to wit: 

1. That the names and addresses of the publisher, editor, managing editor, and business 
managers are: Publisher, Citizens Radio Service Bureau, Chicago, Ill.; Editor and Manag- 
ing Editor, Fred A. Hill, Chicago, Ill.; Business Manager, H. Anheiser, Chicago, Ill. 

2. That the owner is (if owned by a corporation, its name and address must be stated 
and also immediately thereunder the names and addresses of stockholders owning or hold- 
ing one per cent or more of total amount of stock. If not owned by a corporation, the 
names and addresses of the individual owners must be given. If owned by a firm, com- 
pany, or other unincorporated concern, its name and address, as well as those of each 
individual member, must be given): Citizens Radio Service Bureau, Chicago, Ill.; Chas. 
O. Stimpson, Chicago. Ill.; H. Anheiser, Chicago, Ill.; F. A. Hill, Chicago, Ill. 

3. That the known bondholders, mortgagees, and other security holders owning or holding 
1 per cent or more of total amount of bonds, mortgages, or other securities are (if there 
are none, so state): There are none. 

4. That the two paragraphs next above, giving the names of the owners, stockholders, and 
security holders, if any, contain not only the list of stockholders and security holders as 
they appear upon the books of the company but also, in cases where the stockholder or se- 
curity holder appears upon the books of the company as trustee or in any other fiduciary 
relation, the name of the person or corporation for whom such trustee is acting, is given; 
also that the said two paragraphs contain statements embracing afflant's full knowledge and 
belief as to the circumstances and conditions under which stockholders and security holders 
who do not appear upon the books of the company as trustees, hold stock and securities in 
a capacity other than that of a bona fide owner; and this afflant has no reason to believe 
that any other person, association, or corporation has any interest direct or indirect in the 
said stock, bonds, or other securities than as so stated by him. 

5. That the average number of copies of each issue of this publication sold or distributed, 
through the mails or otherwise, to paid subscribers during the six months preceding the date 
shown above is (this information is required from daily publications only). 

F. A. HILL, 
Editor. 

Sworn to and subscribed before me this 25th day of September, 1931. 

FRANK W. McVICKER, Notary Public. 

(My commission expires December 1st, 1931.) 

KIT RECEIVER 
BLUE PRINTS 

PRIMARILY FOR SERVICE WORK 
Full sized blueprints are available of any kit 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. 

COMPLETE ASSEMBLY DRAWINGS 
No. 32 Scott "World's Record" Super Eight $1.00 
No. 56 Improved Browning -Drake 1.00 
No. 68 Improved Remler 45 K. C. Super- heterodyne Receiver (5 drawings) 1.00 
No. 73 Magnaformer Super -heterodyne Receiver (5 drawings) 1.00 
No. 99 Magnaformer 9 -8 A. C. (5 drawings) 1.00 
No. 123 World's Record Super Ten and Power Pack (6 drawings) 1.00 
No. 167 Scott World's Record SG Nine "Power Pack Operated" (4 drawings) 1.00 
No. 231 Custom -built Model World's Record Shield Grid A. C. 10 (4 drawings) 1.00 
No. 246 Pilot Super -Wasp Short Wave Receiver (3 drawings) 1.00 

GRAPHIC WIRING DIAGRAMS 
No. 101 ,World's Record Economy Super 8 
No. 174 Sargent -Rayment Seven Receiver 
No. 202 Silver -Marshall 730 Four Tube Receiver 
No. 221 Modulated Oscillator 
No. 236 S -M 722 A. C. Screen Grid Receiver 
No. 244 S -M S. G. A. C. 712 Rec. (to be used with 677 Power Pack) 
N 245 S -M 677 Power Pack (to be used with 712 Receiver) 

SCHEMATIC WIRING DIAGRAMS 

$0.60 
.60 
.60 
.60 
.60 
60 

.60 

No. 211a Magnaformer 1929 A. C. Super $0.50 
No. 223a Silver -Marshall 720 A. C. Shield Grid Six .50 
No. 294a S -M S. G. A. C. 712 Rec. (to be used with 677 Power Pack) .50 
No. 245a S -M Power Pack (to be used with 712 Receiver) .50 
No. 254a Lincoln DeLuxe Ten A. C. S. G. Receiver .50 
No. 259a Lincoln DeLuxe Ten A. C. S. G. Receiver .50 
No. 255a Silver -Marshall 722 S. G. D. C. Receiver .50 
No. 266a Lincoln DeLuxe 31 .50 

Any of the above blueprints will be sent postpaid by return mail upon 
receipt of the proper amount. C. O. D. orders not accepted. 

CITIZENS RADIO SERVICE BUREAU 
508 South Dearborn Street, 7th Floor, Chicago, Illinois 

Follow the Direct Road 
to SUCCESS 

DO you want a better position and a larger pay en- 
velope? There is just one way to win success - 
be head and shoulders above your fellows by 

gaining a broader basic education. Mathematics 
is the basis of all education. Not a day liasses in 
which you do not have to use mathematics in your 
work. Do you make your own calculations, or are 
you handicapped by your inability to do this work 
yourself? Here is the whole secret of success. This 
is why mathematics is taught in every school and 

college. A thorough knowledge of it makes clear so many 
things which are puzzling you today. 
Do not let another day pass without doing something to 
improve your knowledge of mathematics. But how can 
you obtain this knowledge? By going back to school 
or college, or taking an expensive correspondence course? 
You need do neither ! 

At Last! Mathematics Self -Taught This 
Simple, Easy Way! 

Now you can take advantage of this easy method which 
has been worked out by an expert for those who do not 
wish to give the time and money required by other 
methods of mathematical study. A very simple and 
extremely interesting group of books has been pre- 
pared for you by a man who has devoted his life to 
teaching practical men the fundamentals of this im- 
portant subject. 

A Complete Reference 
Work on Mathematics 

in These Four Inex- 
pensive Books 

Starting from the first simple prin- 
ciples, these interesting books take 
you, by easy stages, into the de- 
tailed applications of higher math- 
ematics. Each step is clearly ex- 
plained and is followed directly by 
sample problems. 
Arithmetic for the Practical Man 
Algebra for the Practical Man 
Trigonometry for the Practical 

Man 
Calculus for the Practical Man 

4 Volumes -1240 Pages - 
Illustrated 

MATHEMATICS 
FOR SELF STUDY 

By J. E. Thompson, B.S. in E.E., A.M. 
Dept. of Mathematics, Pratt Institute, 

Brooklyn 
These books start right from the begin- 
ning with a review of arithmetic that gives 
you all special short -cuts and trick prob- 
lems that save countless hours of your 
time and make you more valuable to 
yourself and your job. Then they go 
right into higher mathematics and show 
you how simple it is when an expert ex- 
plains it for you. Don't let appearances 
fool you, mathematics is easy. You can 
get these books on approval and see for 
yourself how much enjoyment you can 
have while getting this valuable training 
and solving interesting practical prob- 
lems that puzzle your friends and fellow - 
workers. In no time at all you will be 
tackling with ease the most difficult ques- 
tion on this subject. 

An Expert Gives You These 
Simplified Methods 

Mr. Thompson, the author of these books, 
is not an ordinary teacher of mathematics. 
He has had many years' experience in 
giving students the kind of mathematical 
training they need in practical work. He 
presents each practical method and prob- 
lem in the clearest and simplest way. He 
gets right down to the kind of informa- 
tion that you need in your daily work. 
Look up any mathematical problem that 
puzzles you in these books and see how 
quickly you get the solution. 

Send No Money 
Examine These Books for 10 Days FREE! 

The coupon below brings you the four books for 10 days' free trial. After 10 
days, return the books to us without obligation or send us the small down 
payment of $1.65- balance in three monthly payments of $2.00 each (5% 
discount for cash). 

MAIL THIS COUPON 

D. Van Nostrand Co., Inc. 
250 Fourth Ave., New York 
Send me MATHEMATICS FOR SELF STUDY in 4 volumes. Within 
10 days I will either return the books or send you $1.65 as first pay- 
ment and $2.00 per month for 3 months -total $7.65. (5% discount 
for cash.) (R. C. B. 2.32) 

Name . 

Address 

City and State 

Business Connection 

Reference 
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A Neuß and Enlargcd 
RADIO 

SERVICE 
Schematics 

$100 

Order Your Copy Tod«y' 
O meet the demand of thousands of requests received from our readers, 

the editorial staff of RADIO CALL BOOK MAGAZINE has P reP ared 
a New and Enlarged edition of RADIO SERVICE SCHEMATICS containing 
a great deal of new material. 
Over one hundred SCHEMATIC WIR- 
ING DIAGRAMS of Popular Factory 
Built Radio Receivers and Power Sup- 
plies, carefully drawn by our own ex- 
pert drafting force, are contained in 
this new edition. 

RECEIVER RESPONSE CURVES show- 
ing sensitivity, selectivity and electri- 
cal 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, STEW - 
ART- WARNER, BRUNSWICK and others. 

Laboratory and workshop formulas are shown in 
simplified form to aid the Service Man and Engineer 

You'll 
Like 
This 

Book 

10, 

CITIZENS RADIO SERVICE BUREAU 
508 S. Dearborn Street, Chicago, III. 

Please find enclosed $1.00 for which send me the new 
revised edition of RADIO SERVICE SCHEMATICS. 

(CB -12) 

and 

Name (Print Plainly) 

Street and No 

City 
ism 

i 
State .. .. .. .. 

kfromommumm..=r 

Send 
For 
It 

Today! 
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COMPLETE ..PRACTICAL 
MORE VALUE 

Unusually complete, extremely practical- WESTOiN OS- 
CILLATOR, Model 590, fully meets the needs of modern 
servicing. It co. ers the broadcast band of 550 to 1500 kilo- 
cycles and the intermediate frequency band of 110 to 200 
kilocycles. Frequencies between 2011 and 55() and above 
1500 kilocycles may be obtained by means of harmonics. 

FEATURES OF WESTON OSCILLATOR 

GRID DIP MILLIAMMETER definitely indicates that Oscillator 
i- functioning. t.nables iii iN i,lual test of each R. F. stage. De- 
termines resonance point of any coil and condenser circuit within 
oscillator range. Also serves as filament and plate voltmeter. 

ATTENUATOR -specially and uniquely designed. Permits unusually 
slow, smooth and gradual adjustment of output over entire range. 

TWO TYPE '30 TUBES -one for the R. F., the other to modulate 
the R. F. to produce an audible 400 cycle note with 30 modulation. 

SELF -CONTAINED BATTERIES one 221/2 volt "B" battery. 
Four 11,2 volt flash -light cells. Automatically- connected. 

COMPLETE SHIELDING -effectively shielded by partitioned thick 
cast aluminum case. Contains batteries. 

OUTPUT METER -- compartment provided for this necessary acces- 
sory. 

CONSTRUCTION -ruggr(i, finely designed. Typical of all Weston 
in.truments in its accurate and reliable operation. 

USE. OF WESTON OSCILLATOR 

Aligning and ganging condensers ... Neutralizing ... Aligning R. F. 
n1 I. F. stages :. . Comparing Selectivity and Sensitivity ... Locat- 

ing ,:rouble by means of Grid -Dip -Meter-shorted tuning condensers, 
shorted turns in R. F. transformers, rosin joints, intermittent and 

'open connections'.. . Comparing tubes ... Testing efficiency and 
.effectiveness of Automatic Volume Control ... Obtaining pure car- 
rier wave by cutting out one tube ... Making capacitance tests . . . 
Checking small inductance, ... Measuring radio frequency resistance. - Write for Details - 

ELECTRICAL INSTRUMENT CORPORATION 

574 FRELINGHUYSEN AVENUE . . . NEWARK, N. J. 
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Radio Call Book Magazine and Technical Review 

HOWARD 
with its 10 Years of Solid, Substantial, and Continuous 
Growth Now Offers You the Finest Sales opportunity 

in Howard History 

TWO NEW ITEMS 
A SHORT AND LONG WAVE RECEIVER 
the snap of a switch changes the tuning from one band 
to another -it works! 

¢. 

A SHORT WAVE CONVERTER with built -in 
power supply -the only connections to make to a 

standard receiver are to the antenna and ground. 

No. 20. Compact Model 
$69.50 Including 7 Tubes 

Triple Variable -Mu and Pentode 
New Superheterodyne circuit with 

Special Howard Dynamic Speaker and 
Tone Control. Artistic Walnut Com- 
pact Cabinet, 171/2 in. high, 14% in. 
wide and 111/2 in. deep. Tubes em- 
ployed: 2 -27's; 1 -80; 3 -51's Va- 
riable-Mu; and 1 -47 Pentode. 

No. 40. Console Model 
$119.50 Including 8 Tubes 

Triple Variable Mu and Double Pentode 
New Superheterodyne circuit with 

Special Howard Dynamic 12 -inch 
Speaker and Tone Control. Exquisite 
Walnut Console Cabinet 391/z in. high, 
22'/z in. wide and 163/4 in. deep. Tubes 
employed: 2 -27's; 1 -80; 3 -51's 
Variable Mu; and 2 -47's Pentodes. 

YOUR 1931 -1932 radio season is destined 
for greater selling activity than Howard 
has ever before made possible. Howard 

has, since 1921, accomplished the unusual in 
radio quality. This long Howard experience, 
ability, and success has led to the present 
1931 -1932 line. Our latest receiver attain- 
ments are outstanding. Present favorable cus- 
tomer comment promises lively sales and de- 
pendable profit. We now offer you the highest 
Howard quality at the lowest prices in our ten 
years of receiver design and production. Howard 
has established a very fine name in the radio 
world -likewise have its dealers -now dealers 
can carry on with that name Howard behind 
them and a new Howard line that's bound to 
produce greater net profits than ever before. 

HOWARD RADIO 
COMPANY 

Factory and General Offices 

SOUTH HAVEN MICHIGAN 

THE 1931 -1932 HOWARD LINE 
No. 10, Compact Model, TRF Circuit, 

with 5 tubes, complete S 39.50 

No. 20, Compact Model, Superhet- 
erodyne, with 7 tubes, complete 69.50 

No. 32, Console Model, Superhet- 
erodyne, with 7 tubes, complete 79.50 

No. 35, Console Model, Superhet- 
erodyne, with 8 tubes, complete 99.50 

No. 40, Console Model, Superhet- 
erodyne, with 8 tubes, complete 119.50 

No. 45, Console Model, Superhet- 
erodyne, with Automatic Volume 
Control and 9 tubes, complete 129.50 

No. 60, Combination Model, Superhet- 
erodyne, with Automatic Volume 
Control, Automatic Record Changing 
Device, and 9 tubes, complete 259.50 

We are ready now to give 

you complete details on the 

new Howard line. It is well 
to remember that Howard has 

never entered into a program 

of over production. All 
models represent the latest de- 

velopments in Radio Engineer- 

ing in the scientific employ- 

ment of the Pentode and Va- 

riable-Mu tubes. 
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No. 60. Combination Model 
$259.50 Including 9 Tubes 

Triple Variable -Mu and Double Pentode 
New Superheterodyne circuit with 

Automatic Volume Control, Special 12- 
inch Howard Dynamic Speaker, Tone 
Control and automatic phonograph 
record changing device. Walnut Con- 
sole Cabinet, 44 in. high, 30 in. wide 
and 163/4 in. deep. Tubes employed: 
3 -27's; 1 -80; 3 -51's Variable -Mu; 
and 2 -47's Pentodes. 
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4COM;T 
,4// -Wave 

SUPER-1-IETERODYNE 

CUSTOM 
B U/L T 

HE receiver the whole world is waiting for -because it receives 
the whole world of radio, between 15 and 550 meters. 

The Hammarlund "COMET" more than satisfies the professional - 
delights the amateur -and thrills the broadcast listener. 

A super- heterodyne, of course, with exclusive features, -A. C. oper- 
ated -using eight newest type tubes -super -sensitive -super- selective 
-super -fine, as custom radio always is when built by Hammarlund. 

The "COMET" is the perfected all- purpose receiver -For the home - 
the office -the laboratory -the newspaper -the police department - 
the airport -the ship at sea, wherever super -efficiency is paramount. 

Write Dept. CB -2 for illustrated folder containing list of world short- 
wave stations. 

HAMMARLUND -ROBERTS, INC., 424 W. 33rd St., New York. 

Chassis only, or com- 
plete in handsome 
walnut console, with 
dynamic speaker 
and all tubes. 

1-JAM IVIARLU ND 
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FRADIO DEALERS 
and SERVICEMEN 

Here are two live items that wide -awake 
Dealers and Servicemen can cash in on. 

THE RADIO DEALERS' 
ANTENAPLEX KIT 

This RCA Antenaplex System, when properly installed, due to its 
superior design and complete shielding, transmits to the Outlet whatever 
the installed antenna receives. Interference that is not actually picked 
up at the antenna will be sealed out and not transmitted to the receivers. 
This system has been found very satisfactory to a great number of 
Dealers located in crowded and congested districts, where they have been 
bothered with a great deal of local interference. Many of you dealers 
who read this well know from sad experience what interference in radio 
reception will do when demonstrating good sets. It means many a sale 
lost through no fault of the set or your sales ability. Why not install 
one of these systems and decrease sales resistance? 

The RCA Antenaplex Kit, Model RF -5000, 
consists of the following parts: 

1 -RCA Antensifier Box -Model RF -5001 
1 -RCA Antensifier -Model RF -5002 

100 Feet -RCA Cabloy -Model RF -5050 
100 -RCA Cabby Clamps -Model RF -5055 
10-RCA Taplets -Model RF -5031 
10-RCA Radio Outlet Flush Plates - 

Model RF -5634 
1 -RCA Terminet -Model RF -5091 

Special Net Price to Dealers..$100.00 

An attractive proposition awaits Ra- 
dio Service Organizations or Ser- 
vicemen doing a fair volume of 
business who are equipped to 
handle the RCA A ntenaplex 
System. If you have contacts 
with Electrical and Building 
Contractors or are in a posi- 
tion to closely contact apart- 
ment house owners, write 
us for further information. 

The Radio Dealers' Antenaplex Kit 

THE RADIO PILLOW 
Feature these Radio Pillows to 

your trade. Every customer is a 
prospect. Independent Servicemen 

and Servicemen connected with Radio 
Dealers send for literature telling of 

the many uses and sales appeal of this 
product. It allows an individual to 

listen -in to their favorite program without 
disturbing others. Ideal for use in Guest 

Rooms, Nurseries, Hospitals, etc. 
List Price 

One of the many uses 
of the Radio Pillow 

Centralized Radio System 

$6.95 

RCA Victor Co., Inc. 
A Radio Corporation of America Subsidiary 

Camden, New Jersey ' 

"RADIO HEADQUARTERS" 

Centralized Radio Section 
RCA Victor Co., Inc. 
Camden, N. J. 

Please send me full details on 
The Radio Dealers' Antenaplex System 
The RCA Antenaplex System 
The Radio Pillow 

MAD 

Name 

Address 
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