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They say we’re

enthusiastic

...and we are...we caught it from

{ ] BRANSELE ;

Dealers and Jobbers

N untroken record of ‘‘no distress merchandise’ . . .

a service history, certified by scores of jobbers and

dealers, to the effect that Gulbransen Radio very rarcly

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, 15 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

SULBRANSEN

SUPERHETERODYNE
¢

- adio

TUNED RADIO FREQUENCY /A

Conso'e 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
wich 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
'8d). 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,
cotaplete with R. C. A.
tubes, $48.00.
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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 difhcult spots, this receiver is doing equally sen-
sational work. Forinstance, atmospheric conditions
are 8o bad in the Canary Islands that reception there
hasalways 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 itis 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
Scoct All-Wave so muech Betier?

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, eachwire,
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
thatfactory-builtreceiverscan never hope todo. The resultissen-
sitivity so great that Chicago owners can listen to G5SW, 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 “‘eross talk.” And the resulting tone
is nothing short of downright realism—{full, round and natural.

WAIT,
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These Foreign Countries
Now Served by SCOTT
ALL-WAVE RECEIVERS

. ALASKA

. ARGENTINE
- BARBADOS
. BELGIUM

. BRITISH GUIANA
. BRITISH OCEANIA
. CANADA
10. CANAL ZONE
1. CANARY ISLANDS
12. CHILE
13, CHINA
14. COLOMBIA
15. COSTA RICA
16, CUBA
17. CZECHOSLOVAKIA
18. DOMINICAN REPUBLIC
19. ECUADOR
20. EGYPT
21. ENGLAND
22. FINLAND
23, FRANCE
24. FRENCH WEST AFRICA
25. FRENCH WEST INDIES
26. GERMANY
27. GREECE
28. GUATEMALA
. HAITI
30. HAWAI
31, HONDURAS
32, INDIA
33. ITALY
34, JAMAICA
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* 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.

4450 Ravenswood Avenue,

Dept. CB2,

Chieago, Illinois

www americanradiohictorvy com
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Darlened areas show the

JSoreign countriesinwhich

Scott All-Wave Recetvers

are depended on for radio

contact with the rest of the
world,

s(ﬂn 09

Sturdy Construction Protecets
Precision Adjustments

The precision work. which gives the Scott All-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.

4 Nomay Wilteltor
Full Details

. PERU
47. PHILIPPINE ISLANDS
Surely, a 15-550 meter receiver

1. PORTO RICO
9. g X . <
50. PORTUGAL that will satisfy the exacting re-
g; sALvAD(S')R NDS quiremerts of]63 different foreign
. SAMOA ISLAND countries, will suit your needs
53. SCOTLAND better than any other. Surely, a
receiver that is tested on recep-
tion from London and Rome be-

54. SIAM
55. SOUTHERN RODESIA
SPAIN om Lond ¢
fore shipping is the receiver you
would rather own. Mail coupon

57. SWITZERLAND

58. TRINIDAD

59. UNION SOUTH AFRICA  today for full particulars of the
Scott All-Wave Receiver. (Name
and address of Scott ownerinany

60. URUGUAY
6l. VENEZUELA
foreign country, sent on request).

62. WALES
63. YUGOSLAVIA

CLIP eoessssssenssas

I The E. H. Scott Radio Laboratories, Inc.

4450 Ravenswood Ave., Dept. CB
I Chicago, Illinois .

Send me full details of the Scott All-Wave, 15-550
l meter superheterodyne.

I Check here if Set Builder 0 Dealer 0 Radio DXer [

IName«.....
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UPERHETERODYNE
CONSOLES
are the Sets to Sell

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

UDIOL

Known For Its Tone

391% in. High by 23% in. Wide

Seven tube FULIL_ SIZE Superheterodyne |
1\IOdel 7]2 employing both Pentode and Variable-
Mu tubes. Equipped with tone control, full vision dial,
pbhantom 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 %)ubes: 2—35; 2—24;

1—27; 1—47; 1—80, |
List price complete with genuine $6995

Cunningham or Radiotron tubes...........

‘YEABS 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.

12v% jn. High by 211 in. Wide

Nine tube FULL SIZE sturdily constructed l ' D I O I ’
I\IOdOl 911‘ 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. BADI A
Beautiful substantial cabinet. Uses follow-

35 Dy 3 -17 -

ing tubes: —85: 1—24: 3—77; 2—17; $8900
R G SR LT 430 SO. GREEN ST. CHICAGO

RADIO CALL BOOK MAGAZINE AND TECHNICAL REVIEW, February, 1932. VOL, XIII, No. 2, Published monthly at Chicago, I1l. Subscrintion price, $2.00 per year. 25 Cemss per |
copy. Entered as second-class matter September 3, 1931, at tbe Post Office of Chil(;ago.b llI.,Sunda'ﬂme Act of March 3, 1879. Citizens Radio Service Bureau, Inc., Publishers, 508 B,
earborn St., cago.
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'WIN FAME

Don’t spend your life slaving away in some dull, hopeless job! Doa’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!

ﬁ;—'s“
z“j"‘;;'/ / JOBS LEADING TO SALARIES
N OF $50 A WEEK AND UP!
//;"/"ﬂ‘ ’}j 4 Jobs as Designer, Inspector and Tester—as Radio Salesman and in Service
) 2 A 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

Youare given a thorough train- You—right here in the Coyne Shops man. Here is a great new field of Radio
3 . . . —the actual practice and experience that has just started to grow! Prepare
ing in Radio at Coyne—in 10 you’ll need. NOW for these marvelous opportunities!

ShOI‘t, pleasant weeks by Learn Radio Sound Work at Coyne,

. on actual Talking Picture and Sound
actual work on real Radio, Tele- TELEV]SION Reproduction equipment,

o e 2 t. -
Wl vais s | Is Now Here!  Coyne is 32 Years 014

theory. We give you the prac- And TELEVISION is already here! Soon E)(r)xlé agse ¢ oﬂrﬁseEﬁIc’lloi}f]ng; ;Iglpa:;?
2 o : there’ll be a demand for THOUSANDS of o hile 2t sehoolto hels pav

tical training you will need. TELEVISION EXPERTS! The man who time Work while at school to help pay ex-

- learns Television NOW can have a real gerr;i?xsityg'?)u ngllatellyug(;’o?'xlrl ::’fbl(é?nr; t(?o%ﬁz lig

All Practlcal work at coyue fﬁture in é}h&s gre:;tt}rll_ew ﬁeld_. Get inRon 32 y&eaﬂsdoldétci)'yne tra}inigg ist tested;broxel;sl'())e-

a3 - - onda a oubt. Y ou can find out everything Q

You are not trained by book study gio “developmentt Learn Telovision a6  LULELY EREE SUST MATL COUPGN roR

at Coyne. We train you on a great COYNE on the very latest, newest Salaties—opportunitics. Mai the coupon. NOW!
outlay of Radio, Television and Television equipment. ED Y S N SN SR S S R G
Sound equipment—on scores of e . # H.C. LEWIS, President

modern _Radiot Igce}zlceivers, 1huge Br'I{oladcast- Talklng Pictures I Radio Division, Coyne Electrical School
ing equipment, the very latest Television - 500 S. Paulina St., Dept 22-5a, Chicago, lil.
apparatus, Talking Picture and Sound Re- A Great Field . . 4 ! I
production equipment, Code Practice Talking Pictures and Public Address Dear Mr. Lewis:— )

equipment, ete. You don’t need advanced  Systems offer thousands of golden [ Send me your Big Free Radio Book and |
education or previous experience, We give opportunities to the Trained Radio i all details of your Special Offer.

H. C. Lewis, Pres. Radio Division Founded 1899 | Name........coouvvineneninnininnnn..

i
Coyne Electrical School li

. : bl
500 S. Paulina Street Dept. 22-5A Chicago, Illinois 1 City...... e St

www americanradiohictorvy com
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| the other fellows’ ideas.

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 teadership here he won a
place in the heart of cveryone 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
Many ques-
tions are answered, and vou may find
the solution to some problems which
have been bothering vou recently. In
answer to many requests which we
have received from our service me:
readers, we are featuring a very help-
ful ohmmeter with three ranges, which
may be easily built anud at a very
low cost.  Other features which we
wish to eall to your attention are the
articles on the nearness of Television,
the Frequeney 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.

www.americanradiohistorv.com
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Important and far-reach-
ing developments in
Radio create sudden
demand forspecially
equipped and spe-
cially trained Radio
Service Men.

- his excellent™

set analyzer
= and _[‘rouble
[}
shooter included
L]
with our course
We will quick!y give you thfe tr:%ining you peed to qualify as a Radio service . .
;;Zzlgr Thfse r\txl'(f))rl]d}e;)uin'st.rlimgrl;rt],lS?ogye?ll)lerw\lxt'?thaoma:;:filr?ililsg,R\:'Siocnsaeéch;gt—l Of tr al” ln ,

to compete successfully with experts who have been in the radio business v

ANY skilled Radio Service Men are needed now to service all-electric
M sets. By becoming a certified R. T. A. Service Man, vou can make

big money full time or spare time, and fit yourself for the big-pay
opportunities that Radio offers.

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 Analvzer is but one ot the
many easy ways by which we help vou make monev 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, vou 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 vour spare time, increase vour pay,
or start you in business. The casiest, quickest, best-paving way for you to

This amazing Radio Set Analvzer plus the
instructions given vou by the Association
will transform you into an expert quickly.
With it, vou can locate troubles in all tvpes
of sets, test circuits, measure resistance
and condenser capacities, (etect defective
tubes. Knowing how to make repairs is
easy; knowing what the trouble is requires
expert knowledgze 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 into Radio i1s by joining the Radio Training Association.

Fill Out and Mail Today!
RADIO TRAINING ASSOCIATION OF AMERICA,
Dept. RCB-2, 4513 Ravenswood Ave., Chicago, Ill.

i
|
|
Gentlemen: Send me details of your No-Cost Mem- |
bership Enrollment Plan and information on how to I

|

|

get in touch with the Radio Training Association of America now. learn to make real money in radio quick.

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. NaAmMe wuuve.on.. SR pp— Ty, S p——
Don’t wait. Do .it now. :
RADIO TRAINING ASSOCIATION OF AMERICA Address ....... AT, SOTET T WG s TR ER T |
DepI. RCB-2 4513 Ravenswood Ave. Chicago, ll. City ..... e e . State ........... :
S ——————————————— e —— D e e o s e e e e . e s e o et e e e o e o e e e |
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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.

KAB(C—1120 ke, San Antonio, Texa=, Alamo
Broadcasting Co., 100 w, C

KBI’S — 1420 k¢, Portland, Ore.,, Benson
Polytechnic School, 100 w, P,

KBIM—1200 ke, Paragould, Ark. DBeard's
Temple of Music, 100 w, C.

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

KCRJ—1210 ke, Jerome, Ariz., C. C. Robin-
son, 100 w.

KDB—1500 ke, Santa Barbara, Calif,, Santa
Barbara Broadcasters, Ltd., 100 w, P
KDFN—1210 ke, Casper, Wyo., D. L. Hath-

away, 100 w, P.
KDKA—9%80 ke, Pittsburgh, Pa., Westing-
house . & M. Co., 50,000 w, I,
KDLR—1210 ke, Devils Lake, N. D,, KDLR,
Inc.,, 100 w.

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

KICCA—1430 ke, Los Angeles, Calif., Itarle
C. Anthony, Inc., 1000 w, P.

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

KEX — 1180 kec, TPortland, Ore., Western
Broadcasting Co., 5000 w, P.

KIAB — 770 kec, Lincoln, Nebr,
Broadcasting Co., 5000 w, C

KFAC—1300 ke, T.os Angeles, Calif., L. A.
Bdcstg. Co., 1000 w, P.

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

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

KFBL 1370 ke, Everett, Wash.,, Leese
Bros.,, 60 w, P.

KFDM—560 ke, Beaumont, Tex., Magnolia
Petroleum Co., 500 w, C.

KFDY—550 ke, Brookings, 8. D., State Col-
lege, 500 w, C

KFEL—920 ke, Denver, Colo.,, Eugene P.
O'Fallon, Inc.,, 500 w, M

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

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

KFH-—1300 k¢, Wichita, Kan., Radio Sta-
tion KFH Co., 1000 w, C.

KEFI—640 kc, Los Angeles, Calif.,, Earl C.
Anthony, Inc., 50,000 w, P.

KFIO—1120 ke, Spokane, Wash., Spokane
Broadcasting Corp., 100 w, P

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

KFIZ—1420 ke, 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 ke, Oklahoma City, Okla., Na-
tional Radio Mfg. Co., 5000 w, C.

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

KFJM—1370 ke, Grand Forks, N. D, Uni-
versity of North Dakota, 100 w, C.

KEFJR—1300 ke, Portland, Ore., Ashley C.
Dixon, KFJR, Inc., 500 w, I,

KKFJY—1310 ke, Ft. Dodge, Iowa, Cedar
Rapids Broadcast Co., w, C

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

KFKA—830 ke, Greeley, Colo.,, Mid-West-
ern Radio Corp., 500 w, M.

KFKDB — 1050 ke, DMNilford, Kan,,
Brdcstg. Assn., 5000 w, C.

KFKU—1220 ke, Lawrence, Kan., Univer-
sity of Kansas, 500 w, C

KFKX—Sece under KYW.,

KFLV—1410 ke, Rockford, Ill.,, Rockford
Broadcasters, Inc., 500 w, C.

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

KI'"MX-—1250 ke, Northfield, Minn., Carle-
ton College, 1000 w, C

KFNF—890 ke, Shenandoah, Iowa, Henry
IField Seed Co., 500 w, C

KFOR—1210 ke, Lincoln, Neb.,, Howard A.
Shuman, 100 w, C.

KFOX—1250 ke, Long Beach, Calif., Nich-
ols & Warriner, Inc., 1000 w, P.

KFPL—1310 ke, Dublin, Texas, C. C. Bax-
ter, 100 w, C

KFPM—1310 kec, Greenville, Texas, The
New Furniture Co., 15 w, C.

KFPW—1340 k¢, Ff. Smith, Ark. John
Brown Schools, 50 w, C.

KFPY—1340 ke, Spokane, Wash.,, Symons
Broadcasting Co., 1000 w, P.

KFAB

KFKDB

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

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

KFQW—_ 1420 ke, Seattle, Wash.,, KFQW,
Inc., 100 w, P .

KFRC—610 ke, San Francisco, Calif.,, Don
Lee, Inc., 1000 w, P.

KFRU—630 ke, Columbia, Mo., Stephens
College, 500 w, C

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

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

KFUL—1290 k¢, Galveston, Texas, W. H.
IFord, 500 w, C.

KFU0—550 ke, St. Louis, Mo., Concordia
Theological Seminary, 500 w, C.

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

KFVD—1000 ke, Culver City, Calif.,, Los
Angeles Broadcasting Co., 250 w, P.

KFVS — 1210 ke, Cape Girardeau, Mo.,
Hirsch Battery & Radio Co., 100 w, C.

KFWB—950 ke, Hollywood, Calif.,, Warner
Bros. Broadcasting Corp., 1000 w, P

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

KEWI—930 ke, San Francisco, Calif.,, Radio
Entertainments, Inc.,, 500 w, P

KFXD—1420 ke, Nampa, Idaho, Service
Radio Co., 560 w, M.

KKFXF—920 ke, Denver, Colo., Colorado Ra-
dio Co., 500 w, M.

KFXJ—1310 ke, Edgewater, Colo., Western
Slope Broadcasting Co., 50 w, M

KFXM—1210 ke, San Bernardino, Calif.,
Lee Bros. Broadcasting Co., 100 w, P.

KFXR—1310 ke, Oklahoma City, Okla., Ex-
change Avenue Baptist Church, 100 w, C.

KFXY—1420 ke, Flagstaff, Ariz.,, Mary M.
Costigan, 100 w, M.

KFYO0—1420 ke, Abilene, Texas, Kirksey
Bros., 100 w, C.

KFYR-—550 kec, Bismarck, N. D. Meyer
Broadcasting Co., 1000 w, C.
KGA—1470 ke, Spokane, Wash, Northwest
Broadcasting System, Inc., 5000 w, P,
KGAR—1370 ke, Tucson, Ariz., Tucson Mo-
tor Service Co., 100 w, N

KGB—1330 ke, San Diego, Calif.,, Don Lee,
Inc., 500 w, P.

KGBU—900 ke, Ketchikan, Alaska, Alaska
Radio & Service Co.,, 500 w,.

KGBX—1310 ke, St. Joseph, Mo., KGBX,
Inc., 100 w.

KGBZ—9%30 kc, York, Nebr.,, Geo. R. Miller,
500 w, C.

KGCA—1270 ke, Decorah, Iowa, Chas. W,
ireenley, 50 w, C

KGCR—1210 ke, Watertown, S. D., Greater
Kampeska Radio Corp., 100 w.

KGCU—1200 kc¢, Mandan, N, D., Mandan
Radio Association, 100 w, M.

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

KGDA—1370 ke¢, Mitchell, S.
Broadcasting Corp., 100 w,

KGDE—1200 ke, Fergus Falls, Minn., Jaren
Drug Co.,, 100 w, C

KGDM—1100 ke, Stockton, Calif.,, E. F.
Peffer, 250 w.

KGDY—1200 ke, Huron, S. D, J. A. Loesch,
15 w, C.

KGEF—1300 ke, Los Angeles, Calif.,, Trin-
ity Methodist Church, 1000 w, P.

KGEK—1200 ke, Yuma, Colo., Beehler Elec.
Equip. Co., 100 w, M.

KGER—1360 kc, Long Beach, Calif.,, Con-
solidated Bdcstg. Corp., 1000 w, P

KGEW-—1200 ke, 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 ke, Oklahoma City, Okla., Ok-
lahoma Broadcasting Co., Inc., 100 w, C.

KGFI —1500 ke, Corpus Christi, Texas,
Eagle Broadcasting Co., 10v w, C

KGFJ—1200 ke, Los Angeles, Calif., Ben S.
McGlashan, 100 w, P.

KGFK — 1500 k¢, Moorhead, Minn.,, Red
River Broadcasting Co., Inc.,, 50 w, C.
KGFL—1370 ke¢, Raton, N, Mex., KGFL,

Inec., 50 w, M. N
KGFW—1310 kc, Ravenna, Neb.,, Sothman
& McConnell, 50 w.

D., Mitchell
M.
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KGFX—-580 ke, Pierre, S. D., Dana McNeil,
200 w, C.

KGGC — 1420 ke, San Francisco, Calif.,
Golden Gate Broadcasting Co., 100 w, P,

KGGF—1010 ke, South Coffeyville, Okla.,
Powell & Platz, 500 w.

KGGM—1230 ke, Albuquerque, N, DMex.,
New Mexico Broadcasting Co., 250 w,

KGHI"—1320 ke, Pueblo, Colo, Ritchie &
Finch, 250 w, M.
KGHI—1200 ke, Little Rock, Ark., O. A.
Cook, 100 w. __
KGHL—950 kc, Billings, Mont., Northwest-
ern Auto Supply Co., 1000 w, M,

KGIQ—1320 ke, Twin Falls, Idaho, Radio
Broadcasting Corp.

KGIR—1360 ke, Butte, Mont.,, KGIR, Inc,
500 w, M.

KGIW—1420 ke, Trinidad, Colo., Leonard
E. Wilson, 100 w, M.

IKGIX—1420 ke, Las Vegas, Nev., J. M.
Heaton, 100 w,

KGIZ—1500 ke, Grant City, Mo., Grant City
Park Corp., 100 w, C.

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

KGKB—1500 ke, Tyler, Tex. Tyler Com-
mercial College, 100 w, C

KGKL—1370 kc¢, San Angelo, Tex.,, KGKIL,
Inc.,, 100 w, C.

KGKO0-—570 ke, Wichita Falls, Tex., Wich-
ita Falls Broadcasting Co., 250 w, C.

IKGKX—1420 ke, Sandpoint, Idaho, C. E.
Twiss and F. H. McCann, 100 w, P,

KGKY—1500 kc, Scottsbluff, Nebr., Hilliard
Co., Inc., 100 w, C.

KGMB—1320 kc, Honolulu, Hawaii, Hono-
Iulu Broadcasting Co., 250 w, P

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

KGNF—1430 ke, North Platte, Nebr.,, H. L.
Spencer, 500 w, M.

KGNO0—1210 ke, Dodge City, Kans., Dodge
City Broadcasting Co., Inc., M.

KGO—790 ke, San Francisco, Cualif.,, Na-
tional Broadcasting Co., Inc., 75600 w, P.

KGRS—1410 ke, Amarillo, Texas, Gish Ra-
dio Service, 1000 w, C.

KGU—940 ke, Honolulu, Hawaii, Marion
Mulrony, Advertising Publ. Co,, 1000 w.

K(I;.\'O—1420 ke, Missoula, Mont., Mosby’s,

ne.

KGW—620 kc, Portland, Ore., Oregonian
Pub. Co., 1000 w, P.

KGY—1200 ke, Lacey, Wash.,, St. Martins
College, 10 w, P.

KHJ—900 ke, Los Angeles, Calif.,, Don Lee,
Inc., 1000 w, P.

KHQ—590 ke, Spokane, Wash., Louis Was-
mer, Inc.,, 1000 w, P,

KICK—1420 ke, Red Oak, Iowa, Red Oak
Radio Corp., 100 w.

KID — 1320 ke¢, Idaho Falls,
Broadcasting Co., 250 w, M.

KIDO0O—1350 ke, Boise, Idaho, Boise Broad-
casting Station, 1000 w, P,

KIT—1310 ke, Yakima, Wash.,, C. E, Hay-
mond, 100 w, P.

KJBS—1070 ke, 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.

KL0O—1400 kc, Ogden, Utah, Peery Build-
ing Co., 500 w, M

KLPM — 1420 kc, Minot, N. 'D.,, John X,
Cooley, 100 w, C

KLRA—1390 ke, Little Rock, Ark., Arkan-
sas Broadcasting Co., 1000 w,

KLS — 1440 kc, Oakland, Calif.,, Warner
Bros.,, 250 w, P.

KLX—880 kec, Oakland, Calif.,, Tribune Pub.
Co., 500 w, P

KLZ—560 kc, Denver, Colo.,, Reynolds Ra-
dio Co., Inc., 1000 w, M,

IEMA—930 k¢, Shenandoah, Iowa, May Seed
& Nursery Co., 500 w, C

KMAC-—1370 kec, San Antonio, Texas, W,
W. McAllister, 100 w, C.

KMBC-—-950 ke, Kansas City, Mo., Midland
Broadcasting Co., 1000 w, C.

KMED—1310 kc, Medford, Ores;, Mrs, W. J.
Virgin, 100 w, P

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

KMLB—1200 k¢, Monroe, La., J, C. Liner,
100 w, C

Ida., KID
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IKMMJ—740 ke, Clay Center, Neb., The M.
M. Johnson Co., 1000 w, C.

KMO-—8(0 ke, Tacoma, Wash.,, KMO, Inc,
500 w, P. )

KMOX—1090 ke, St. Louis, Mo., Voice of
St. L.ouis, Inc,, 50,000 w, C. )

KMPC—1710 ke, Beverly Hills, Calif, R. S.
Macmillan, 500 w, I, )

KMTR—570 ke, Los Angeles, Calif.,, KMTR
Radio Corp.,, 600 w, P.

KNX-—1050 ke, Hollywood. Calif.,, Western
HBroadeast Co., 5000 w, P, \

KOA — 830 ke, Denver, Colo.,, National
Broadcasting Co., Inc.,, 12,500 w, M.

KOAC—550 ke, Corvallis, Ore,, Oregon State
Agricultural College, 1000 w, P.

IKOB—1180 ke, State College, N. M.. N. M.
Coliege of Agri. & Mech. Arts, 20,000 w, M.

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

KOH—1370 ke, Reno, Nevada, Jay Peters,
Inc., 500 w.

KOIL—1260 ke, Council Bluffs, Iowa, Mona
Motor Oil Co., 1000 w, C.

IKOIN—940 ke, Portland, Ore., XKXOIN, Inc,
100 w, .

KOL—1270 ke, Seattle, Wash., Seattle
Broadcasting Co., 1000 w, P.
KOMO—920 ke, Seattle, Wash., Fisher’'s

Blend Station, Inc., 1000 w, P
KONO—1370 ke, San Antonio, Tex., Mission
Broadcasting Co., 100 w, C.

KO0S—1370 kc, Marshfield, Ore., H. H.
Hanseth, Inc., 100 w, P.

KORE—1420 Lkc, Eugene, Ore. LKugene
Broadecast Station, 100 w, P.

IKOY—1390 ke, Phoenix, Ariz., Nielsen

Radio & Sporting Goods Co., 500 w, M,

KPCB—650 ke, Scattle, Wash., Queen City
Broadcasting Co., 100 w, P.

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

KP0O—680 kec, San Francisco, Calif.,, Hale
3ros. & The Chronicle, 5000 w, P

KPOF—880 ke, Denver, Colo., Billar of Fire,
Inc.,, 500 w, M

KPPC—1210 ke, Pasadena, Calif., Pasadena,
Presbyterian Church, 50 w, P.

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

KPRC—Y20 ke, Houston, Texas, Houston
Printing Co., 1000 w, C

IKQV—1380 ke, Pittsburgh, Pa., KQV
Bdcestg. Co., 500 w, E.

KQW—1010 ke, San Jose, Calif.,, Pacific

Agric. Foundation, 500 w, P.
KRE—1370 ke, Berkeley, Calif., First Con-
gregational Church, 100 w, P.
KREG-—1500 kc, Santa Ana, Calif., Pacific-
%Vestern Broadcasting Federation. 100 w,

KRGV—1260 ke, Harlingen, Texas, KRGV,
Inc,, 500 w.

KRLD—1040 ke, Dallag, Texas, KRLD, Inc.,
10,000 w, C

KRMD—1310 k¢, Shreveport, La., Robert
M. Dean, 50 w, C.

KROW—930 ke, 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 ke, Sioux City, Iowa, Perkins
Dros. Co., 1000 w, C.

KSD—550 ke, St. Louis, Mo., Pulitzer Pub.
Co., 500 w, C.
KSEI—900 kc, Pocatello,
Service Corp., 250 w, M
IKSLL—1130 ke, Salt Lake City, Utah, Radio
Service Corp., 5000 w, M.

ILSMR—1200 ke, Santa Maria, Calif.,, Santa
Maria Radio Co., 100 w, P.

ILS0—1380 ke, Clarinda, Iowa, Iowa Bdcstg.
Co., 500 w, C.

KS00—1110 ke, Sioux Falls, 8. D., Sioux
Falls Broadcasting Assn., 2000 w, C

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

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

KTAR—620 ke, Phoenix, Ariz,
Broadcasting Co., 500 w, M

KTAT—1240 ke, Ft. Worth, Tex., S. A, T.
Broadcasting Co., 1000 w, C.

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

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

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

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

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

KTM—780 ke, Los Angeles, Calif., Pickwick
Broadcasting Corp., 500 w, P.

KTRH—1120 k¢, Houston, Tex., Rice Hotel,
500 w, C

Idaho, Radio

KTAR

Tex., Houston

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

KTSL—1310 ke, Shreveport, La.,, Houseman
Sheet Metal Works, Inc., 100 w, C.

KTSM—1310 ke, X1 PPaso, Tex.. W. S. Bled-
soe and W. T. Blackwell, 100 w, C.

KTW-—1220 ke, Seattle, Wash., First Pres-
byterian Church, 1000 w, .

KUJ—1370 ke, Walla Walla, Wash., Paul R.
Heitmeyer, Inc.,, 100 w, P,

IKUOA—1390 ke, Fayetteville, Ark,, Univer-
sity of Arkansas, 1000 w, C

IKUSD—S890 ke, Vermilion. S. Dak., Univer-
sity of South Dakota, 500 w, C.

KUT—1500 ke, Austin, Tex.,, KUT Bdcstsg.
Co., 100 w, C.

KVI—760 ke, Tacoma, Wash., Puget Sound
Radio Broadcasting Co., 1000 w, P.

KVI—1370 ke, Seattle, Wash.,, KVL, Inc,
100 w, P.

IKVOA—1260 ke, Tucson, Ariz., R. M. Ri-
culfi, 500 w.

KV00—1140 ke, Tulsa, Olkla,, Southwestern
Sales Corp., 5000 w, C.

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

IKVOS—1200 ke, Bellingham, Wash.,, XVOS,
Inc., 100 w, M.

IKWCR—1310 ke, Cedar Rapids,
Cedar Rapids Bdest. Co., 100 w, C

KWEA—1210 ke, Shreveport, La,,
World Broadcasting Corp., 100 w, C

KWG—1200 ke, Stockton, Calif.,, Portable
Wireless Tel. Co., 100 w, P.

Colo,

Towa.

Hello

KWJJ—1060 ke, Portland, Ore., KWJJ
Broadcasting Co., Inc, 500 w, P.
KWK—1350 ke, St. Louis, Mo., Thos.

Patrick Convey, Inc, 1000 w, C
IKWKC—1370 ke, Kansas City, Mo., Wilson

Duncan Broadcasting Co., 100 w.
IKWIKH-—850 ke, Shreveport, ILa. Hello

World Broadcasting Corp., 10,000 w, C.

KWLC—1270 ke, Decorah, Iowa, Luther
College, 100 w, C
KWSC—1220 ke, Pullman, Wash.,, State

College of Washington, 1000 w, P

IKWWG—1260 ke, Brownsville, Texas,
Brownsville Herald Publishing Co., 500
w, C.

IKXA—570 ke, Seattle, Wash,,
Radio Tel. Co., 500 w, P.

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

KX0—1500 lkec, El Centro,
Bowles, 100 w, P.

KXRO0O—1310 kc, Aberdeen, Wash.,, KXRO,
Inc, 75w, P

KXYZ—1420 ke, Houston, Tecxas,
County Broadcasting Co., 100 w, C

KYA—1230 ke, San Francisco, Calif., Pacific
Broadcasting Corp., 1000 w, I

KYW—1020 k¢, Chicago, Ill.,, Westinghouse
E. & M. Co., 10.000 w, C.

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

WAAB—1410 ke, Quincy, Mass.,, Bay State
Bdcstg. Corp.

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

WAAM—1250 ke, Newark, N. J., WAAM,
Inc.,, 1000 w, E.

WAAT—940 ke, Jerseyv City, N, J.,, Bremer
Broadcasting Corp., 300 w, E.

WAAW—660 ke, Omaha, Neb.,, Omaha Grain
Exchange, 500 w daytime, C.

WABC—S860 lkc, New York City, N. Y., At-
lantic Broadcasting Corp., 50,000 w, E.
WADBI—1200 ke, Bangor, Maine, Pine Tree

Broadcasting Co., 100 w, E.
WABO—Sec under WHEC.
WABZ—1200 ke, New Orleans, La.,

seum Place Baptist Church, 100 w, C
WACO0—1240 ke, Waco, Tex., Central Texas

Broadcasting Co., Inc., 1000 w, C.
WADC—1320 ke, Tallmadge, Ohio, Allen T.

Simmons, 1000 w, E
WAGM—1420 ke, Mars Hill, Me.,, Aroostook

Bdcstg. Corp., 100 w.

WAIU—640 ke, Columbus, Ohio, Associated

Radiocasting Corp., 500 w, E
WALR—1210 ke, Zanesville, O. Roy W,

Waller, 100 w, E
WAPI—1140 ke, Birmingham, Ala.,, Ala-

bama Polytechnic Institute, 5000 w, C.
WASH—1270 k¢, Grand Rapids, Mich.,

WASH Broadcasting Corp., 500 w, C.
WAWZ—1350 ke, Zarepath, N. J., Pillar of

Fire, 250 w, E.

WBAA—1400 k¢, Lafayette, Ind.,, Purdue

University, 500 w, C.

WBAK—1430 ke, 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 kec, Ft, Worth, Tex,

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

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

American

Calif.,, Irey &

Harris

Coli-

Carter
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WBRBC—1100 ke, Brooklyn, N. Y., Brooklyn
Broadcasting Corp., 500 w.

WHBRBL—1210 lke¢, Richmond, Va. Grace
Covenant Presbyterian Church, 100 w, Is.

WHBBM—770 ke, Chicago, I11,, WBBM
Bdcestg. Corp., 25,000 w, C.

WHBIR—1300 ke, Brooklyn, N, Y., People's
Pulpit Association, 1000 w, E.

WBRBZ—1200 k¢, Ponca City, Okla.,, C. I.
Carrell, 100 w, C.

WBCM—1410 ke, Bay City, Mich,, James L.
Davidson, 500 w, IS,

WBCN—See under WENR.

WDRBEN—900 k¢, Buffalo, N. Y., WBEN, Inc,,
1000 w, Id.

WBIC0—1310 ke, Marqguette, Mich,, Lake
Superior 3destg. Co.
WBGKF—1370 ke, Glens Falls, N. Y., W,

Parker & N. Metcalf, 50 w, IS,

WDBHS—1200 k¢, Huntsville, Ala., Hutchens
Co., 50 w.

WIRIG—1440 ke, Greensboro, N. C., North
Carolina Broadcasting Co., 500 w, E.

WBIS—See under WNAC.

WHBMS—1450 ke, Hackensack, N. J., WBMS
Broadcasting Corp., 250 w.

WBNX—1350 k¢, New Yorlk, N, Y., Standard
Cahill Co., Inc., 250 w, k.

WBOQ—See under WABC.

WDBOW—1310 ke, Terre Haute, Ind.,, Banks
of Wabash Broadcasting Assn., 100 w, C.

WDBRC—930 ke, Birmingham, Ala., Bir-
mingham Broadcasting Co., 500 w, C.

WEBRE—1310 ke, Wilkes-Barre, Pa., Louis
;. Baltimore, 100 w, L.

WEBS0—920 ke, Needham, Mass.,, Babson's
Statistical Org., Inc., 250 w, L.

WBT—1080 ke, Charlotte, N. C., Station
WBT, Inc, 5000 w, IS, shared.

WBTM—1370 Ikc, Danville, Va., Clarke Elec.
Co., 100 w, E.

WRBZ—990 Ikc, Boston, Mass., Westinghouse
. & M. Co., 15,000 w, L.

WBZA—990 ke, Springfield, Mass., West-
inghouse E. & M. Co., 1000 w, E.

WCAC—600 ke, Storrs, Conn., Connecticut
Agricultural College, 250 w, k.

WCAD—1220 ke, Canton, N, Y., St. Law-
rence University, 500 w, .

WCAXK—1220 ke, Pittsburgh, Pa., WCAL,
Inc., 1000 w, E.

WCAH—1430 ke, Columbus, Ohio, Commer-
cial Radio Service Co., 500 w, L.

WCAJ—590 ke, Lincoln, Neb.,
Wesleyan University, 500 w, C.

WCAIL—1250 ke, Northfield, Minn., St. Olaf
College, 1000 w, C

WCAM—I1280 ke, Camden,
Camden, 500 w, E,

WCAO—600 ke, Baltimore,
mental Radio, Inc., 250 w, E.

WCAP—1280 ke, Asbury Park, N, J,, Radio
Industries Broadcast Co., 500 w, E.

WCAT—1200 ke, Rapid City, 8. D., South
Dalkota State School of Mines, 100 w, M.

WCATU—1170 ke, Philadelphia, Pa., Uni-
versal DBroadcasting Co., 10,000 w, E.

WCAX—1200 ke, Burlington, Vt,, Burling-
ton Daily News, 100 w, E.

WCAZ—1070 ke, Carthage, 1ll., Superior
Broadcasting Co., 50 w.

WCRBA—1440 ke, Allentown, Pa., B. B. Mus-
selman, 250 w, E.

WCBD—1080 ke, Zion,
Voliva, 6000 w, C

WCBM—1370 ke, Baltimore, Md., Baltimore
Broadcasting Corp., 100 w, E.

WCBS—1210 ke, Springfield, 111, Dewing &
Meester, 100 w, C

WCC0—810 ke, Minneapolis, Minn., North-
western Broadcasting Inc., 5000 w, C.

WCDA—1350 ke, New York, N. Y., Italian
Educational Broadcasting Co., 250 w, E.

WCFIL—970 ke, Chicago, Ill.,, Chicago Fed-
eration of Labor, 150 w, C.

WCGU—1400 ke, Brooklyn, N, Y. U. S.
Broadcasting Corp., 500 w, E.

WCHI—1490 ke, Chicago, Ill., People’s PPul-
pit Association, 5000 w, C

WCKY—1490 ke, Covington, Ky,, L. B. Wil-
son, 500 wv, E.

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

WCL0O—1200 ke, Janesville, Wis.,
Radio Corp., 100 w, C

\VCLSC—1310 ke, Joliet, I1l.,, WCLS, Inc., 100
w,

WCMA—1400 ke, Culver,
Broadcasting Co., 500 w, C.

WCO0A—1340 kc, Pensacola, Fla., City of
Pensacola, 500 w, E

WCO0C—880 ke, Meridian, Miss., Mississippi
Broadcasting Co., 500 w, C.

WCOD—1200 ke, Harrisburg, Pa., Keystone
Broadcasting Corp., 100 w, E.

WCOH—1210 k¢, Yonkers, N, Y. West-
chester Broadcasting Corp., 100 w, E,

Nebraslka

N. J., City of

Md., Monu-

Ill., Wilbur Glen

WCLO

Ind.,, General
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WOCRW—1210 ke, Chicago, Ill., Clinton R.
White, 100 w, C

WOCSC—1360 lke, Charleston, S. C., Lewis
Burlk, 500 w, I,

WCOCSH—940 ke, Portland, Me.,, Congress
Square Hotel Co., 1000 w, I,

WDAI—1220 ke, 'I\mnm Fla, Tampa Pub-
lishing Co., 1000 w, I

WDAF—610 ke, Kansas City, Mo.,, Kansas
City Star Co., 1000 w, C

WDAG—1110 ke, Amarillo, Texas, National
Radio & Broadcasting Corp., 250 w, C.

WDAH—1310 ke, IEl Paso, Texas, W, S.
Bledsoe, 100 w, M.

WDAY—240 ke, Fargo, N. D.,, WDAY, Inc,,
1000 w, C.

wDBJ—930 ke, Roanoke, Va,, Times-World
Corp., 250 w, E.

20 ke, Orlando, Tla.,, Orlando

Broadcasting Co., 1000 w, E.

WDEL -1120 ke, \Vllmmgton Del.,, WDEL,
Inc.,, 2560 w, L.

\\'l)E\ 1420 ke, Waterbury, Vt, H. C.

\\'hitvhill. 50 w.
WDGY—113%0 ke, Minncapolis,
Geo. W. Young, 1000 w, C,
WDIX—1500 k¢, Tupelo, Miss.,
gissippi DBroadcasting Corp.,
WwWnDoON—1280 ke, Chattanooga, Tenn.,
WDOD Broadceasting Co., Inc,, 1000 w, C.
WDR(C—1330 ke, Hartford, Conn., Doolittle
Radio Corp., 500 w, I,
WDSU—1250 ke, New Orleans, La., Jos. H.
Uhalt, 1000 w, C.
WDZ—1070 ke, Tuscola, I1l,,
100 w.
WISAI—660 ke, New York, N, Y., National
Broadcasting Co., Inc.,, 50,000 w, I,
WEAI—1270 ke, Ithaca. N. Y., Cornell
Univ., 1000 w, E.
WIAN—780 ke, Providence, R. 1., Shepard
Broadcasting Service, 250 w, E.
WIAO—570 ke, Columbus, Ohio, Ohio State
University, 750 w, 1.

WERB(C—1290 ke, Superior, Wis.,, Head of
The Lalkes Broadcasting Co., 1000 w, C.
WEBQ—1210 ke, Harrisbhurg, Ill, First

Trust & Savings Banlk, 100 w, C.
WEDBR—1310 ke, Buffalo, N. Y., Howell
Broadcasting Co., 100 w, E.
WEDC—1210 ke, Chicago, Ill,,

mark, Inc., 100 w.
WEDH—1420 ke, Erie, Pa., Erie Dispatch-
Herald, 30 w, 1.
WEEI—590 k¢, Boston, Mass.,, Edison Elec.

Minn., Dr.

North Mis-
100 w, C.

James L. Bush,

Emil Dene-

Illum. Co., 1000 w, E.
WEEU—830 ke, Reading, Pa., Berks
Bdestg. Co., 1000 w,

Va., Emory and
I1l., WEHS,

WEHC—1350 kc¢, Emory,
Henry College, 500 w,
WICHS—1420 ke, Evanston,

Inec., 100 w, C.
WELK—1370 ke, Philadelphia, Pa.,, WELK
Broadcasting Station, Inc.,, 100 s, E.
WELIL—1420 kec. Battle Creels, Mich., En-
guirer-News Co., 100 w, I,
WENR—870 ke, Chicago, Ill, Great Lakes
Radio Broadcasting Co., 50,000 w, C
WEPS—See under WORC.
WIEVD—1300 ke, New York, N. Y. Debs
Memorial Radio Fund, 500 w, E.
WEW—760 k¢, St. Louis, Mo.,
University, 1000 w, C.
WEXL—1310 ke, Royal Qak, Mich.,

L

Qak Broadcasting Co., 50 w, L.

St. Louis

Royal

WEFAA—800 ke, Dallag, Texas, Dallas News
and Journal, 50 000 w, C.
WIEAT ke, La Porte, Ind. South

Bend Tx‘i_bum. 100 w, C.
WFAN—-610 ke, Philadelphia, Pa., Keystone
onadcastun:, Cvo., Inc., 500 w, 5}

WEKEBC—1200 ke, I\nox\llle, Tenn., First
Baptist Church, 50 w, L. .

WFRBIE—1200 ke, Cincinnati, Ohio, Post
IPubl. Co., 100 w, L.

WFRG—1310 ke, Altoona, Pa., William F.
Gable Co., 100 w, E.

WI'BLL—1360 ke, Syracuse, N. Y., The Onon-
daga Co., Inc., 1000 w, I,

WEBM—1230 ke, Indianapolis, Ind., Indian-
apolis, Power & Light Co., 1000 w, C.
WIEBR—1270 ke, Baltimore, Md., Baltimore
Radio Show, Inc., 250 w, E.
WEDF—1310 ke, Flint, Mich,,

TFallain, 100 w, E .

WEFDhV—1310 k¢, Rome, Ga., Dolies Goings,
100 w, IS,

WFDW—1420 ke, Talladega, Ala.,
Hammett, 100 w, C.

WFEA—1430 ke, Manchester, N. H., Rines
Hotel Co., 500 w,.

WFI—560 ke, Philadelphia,
bridge & Clothier, 500 w, E.

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

WFLA—620 ke, Clearwater, Fla. Clear-
water Chamber of Commerge and §St.
Petersburg Chamber of Commerce, 1000
w, L.

Frank D.

R. C.

Pa., Straw-

WFOX—1400 k¢, Brooklyn, N. Y. Para-
mount Broadcasting Corp., 500 w.

WGAL—1310 ke, Lancaster, Pa., WGAL,
Inc., 100 w, E.

WG \R—14.)O ke, Cleveland, Ohio, WGAR
Broadcasting Co 500 w, E.

WGBB—1210 ke, Freeport N. Y., Harry H.
Carman, 100 w, E,

WGBC—Sce undel WNDBR.

WGBI—630 ke, Isvansville, Ind.,, Evans-
ville on the Air, Inc., 500 w, I,
WGRBI—880 ke, Scranton, Pa. Scranton

Broadcasters, Inc., 250 w, E,
WGBS—1180 ke, New York N. Y., Amer-
ican Radio News Corp., 500 w, E.
WGCM—1210 ke, Gulfport, DMiss.,
Southern Land Co., Inc., 1060 w, c)
WGCP—1250 ke, Newarl\, N. J., May Radio
Broadcast Coxp 250 w,
WGISS ke, icago, Il1.,
Broadcasting Corp., 500 w,
WGII—1310 ke, Newport News, Va,, Haump-

Great

Oak Leaves

tonLl{oads Broadcasting Coxp Inc, 100

w, o,

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

WGMS—See under WLB.

WGN—720 ke, Chicago, Iil., Tribune Co.,

25,000 w,

WGR—55 Ike, Buffalo, N. Y. Buffalo
Broadcasting Corp., 1000 w, E.

WGST—890 ke, Atlanta, Ga, Georgia
bghool of Technolog.,y, 250 w E.

, Schencctady, N, Y., General
Flvctli(_ Co 50,000 w, L.

WHA—940 ke, Madison, Wis., University of
\VleOllSln 750 w, C

ke, Milwaukee,
quette University, 250 w, C

WHAM—1150 ke, Rochester, N. Y., Strom-
berg-Carlson Tel. Mfg. Co., 5000 w, I,

WHAP—1300 kc¢, New York, N. Y. De-
fenders of Truth Society, Inc., 1000 w, K.

WIIAS—S820 ke, Louisville, Ky., The Courier
Journal Co. & Louisville Timnes Co., 10,000
w,
WHAT—1310 kc, Philadelphia, Pa., Inde-
pendence Broadcasting Co., 100 w, E,
WHAZ—1300 k¢, Troy, N. Y. Rensselaer
Polytechnic Instltute 500 w. E.
WHB—860 kc. Kansas City, Mo.,
Broadcasting Co., 500 w, C.

WHBC—1200 ke¢, Canton, Ohio, St. John’'s
Catholic Chuxch 10 w, L.

WHBD—1370 k¢, Mt. Orab, Ohio,
Moler, 100 w, L.

WHBF—1210 kc, Rock Island, Ill.,
ley Specialty Co., 100 w, C.

WHBL—1410 Kkc, Qheboygan,
Pub. Co., 600 w, C.

WHBQ—1370 kc, Memphis, Tenn., Station
WHDBQ, Inc., 100 w, C.

WHBU—1210 kc, Anderson, Ind., Anderson

Wis.

W Mar-

WHB

F. P.
Beards-

Wis., Press

Bdcestg., Corp., 100 w. C.

WHBY-—1200 ke, Green Bay, Wis., St. Nor-
bert’s College, 100 w, C.

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

WHDH—830 k¢, Boston, Mass.,, Matheson
Radio Co., Inc., 1000 w, E.

WHDI—1180 kg, aneapolls Minn., Dr. G.
W. Young, 500 w, C.
WHDL—-1420 ke, Tupper Lake, N. Y., Tup-
per Lake Broadcasting Corp., 100 w, E.
WHEC—1440 ke, Rochester, N. Y., Hickson
Electric Co., Inc., 500 w, E.

WHFC—1420 ke, Cicero, Ill.,
100 w, C.

WIHIS—1410 ke, Bluefield, W. Va,,
Telegraph Printing Co., 250 w, E.

WHK—1390 ke, Cleveland, Ohio, Radio Air
Service Corp., 1000 w, E.

WHN—1010 ke, 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 ke, Jersey City, N. J., New
Jersey Broadcasting Corp., 250 w,

WHPIP—1430 ke, Harrisburg, Pa., WHP, Inc,,
6500 w, E.

WIAS—1420 ke, Ottumwa,
Electric Co., 100 v

WHFC, Inc.,

Daily

Iowa, Poling

WIBA—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 ke¢, Jackson, Mich.,, WIBM,
Inc., 100 w.

WIBO—560 kc, Chicago, Ill.,, Nelson Bros.
Bond and Mortgage Co., 1000 w, C

WIBR—1420 ke, Steubenville, Ohio, G. W.
Robinson, 50 w, E.

WIBU—1210 ke, Poynette, Wis.,, W. C. For-
rest, 100 w, C.

WIBW—580 k¢, Topeka, Kan,,
Broadcasting Assn., Inc.,, 1000 w,

Topeka
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\VIBX—12OO ke, Utica, N. Y., WIBX, Inc.,
100 w, E.

WlCC—GOO ke, Bridgeport, Conn., Bridge-
port onadcasting Statlon Inc., 500 w, B,

WIL-—1200 kc, St. Louis, Mo., Missouri
Bloadcastmg Co., 100 w, C.

WILL—890 ke, Urbana I11.,
Illinois, 250 w, C.

WILM-—1420 kc, Wilmington, Del.,, Dela-
ware Broadcasting Co., lnc., 100 w, .

WIOD—1300 ke, Miamt, Fl‘l Isle of Dreams
Bloadcastmg Co., 1000 w, B,

WIP—610 ke, Phlladelphm, Pa., Gimbel
Bros., Inc., 500 w, E.

WIS—1010 l\c Columbna S. C., South Caro-
lina Broadcastlng Co., lnc 500 w, E.

WISJ—See under WIBA

WISN 1120 ke, Milwaulkee, Wis.,, Evening
Wisconsin Co, 250 w, C.

WJAC—1310 ke, Johnstown Pa., Johnstown
Automobile Co 100 w, K.

WJAG—1060 k¢, Nor folk, Neb.,

Daily News, 1000 w, C.

WJAK—1310 ke, Ell(hart Ind.,
Pub. Co., Inc., 50 w.

\VJAR~—890 ke, Providence, R. 1., The Out-
let Co., 250 w, E.
“JAS—1290 ke, Pittsburgh, Pa., Pitts-
burgh Radio Supply House, 1000 w E.
WJIAX—9300 ke, Jacl\somllle IFla., Clt\ of
Jacksonville, 1000 w, I,

WJIAY—610 l(c Cleveland, Ohio, Cleveland
Radio Broadcastmg Corp., 500 w, E,

WJIAZ—1490 ke, Chicago, Ill., Zenith Radio
Corp., 5000 w, C.

\VJBC——IZOO ke, LaSalle, Il1.,
Broadcasting Co 100 w, C.

WJIBI—1210 ke, Red Bank, N. J.,, Monmouth
onadcastmg Co.,, 100 w, E.

WJIBK—1370 ke, le:hland Park, Mich., J.
F. Hopkins, 50 w, C.

WJIBL—1200 kc, Decatur, Il1.,
Broadcasting Co 100 w, C.

WJIBO—1420 ke, New Oxleans La., Valde-
mar Jensen, 100 w,

WJIBT—See under WBBM.

WJBU—1210 ke, Lewisburg, Pa., Bucknell
University, 100 w, B,

WJIBW—1200 ke, New Orleans, La., C. Carl-
sen, Jr., 30 w, C.

WJBY—1210 ke, Gadsden,
Broadcasting Co., 100 w, C

WJIDX—1270 ke, Jackson, Miss., Lamar Life
Ins. Co., 1000 w, C

WJIJID—1130 ke, Chicago, Ill., Loyal Order
of Moose, 20,000 w, C.

WJIKS—1360 ke, Gary, Ind.,, Johnson-Ken-
nedy Radio Corp., 1000 w, C

WJIMS—1420 ke, Ironwood, Mich.,, Johnson
Music Store, 100 w.

WJIR—750 ke, Detroit, Mich., The Goodwill
Station, Inc., 10,000 w, E.

WJISV—1460 ke, Alexandria, Va., Independ-
ent Publishing Co., 10,000 w,

WJTL—1370 kec, Oglethorpe
Ga., 100 w, E

WJIW—1210 k¢, Mansfield, Ohio, Mansfield
Broadcasting Association, 100 w, E.

WJIZ—1760 ke, New York City, N. Y., Na-
tional Broadcasting Co., 30,000 w, E.

WKAQ—890 ke, 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 ke, Laaconia, N. H., Laconia
Radio Club, 100 w, E

WKBB—1310 kc, Joliet, Ill,,
100 w, C

WKBC—1310 kc. Birmingham, Ala., R. B.
Broyles Furniture Co., 100 w, C.

WEKBF—1400 ke, Indianapolis, Ind., Indian-
apolis Broadcasting Corp., 500 w, C

University of

Norfolk
The Truth

Kaskaskin

Commnmiodore

Ala., Gadsden

University,

Sanders Bros,,

WKBH—1380 ke, LaCrosse, Wis.,, WKBH,
Inc.,, 1000 w, C.

WKBI—1420 ke, Chicago, Ill., WKBI, Inc.,
100 w, C.

WKBN—570 ke, Youngstown, Ohio, WKBN
Bdcestg. Corp., 500 w, E.

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

WKBS—1310 ke, Galesburg, Il1.,
Nelson, 100 w, C

WKBV—1500 k¢, Connersville, Ind., Knox
Battery & Xlectric Co., 100 w, C.

WKBW—1480 ke, Buffalo, N. Y., WKBW,
Inc., 6000 w, E,

WKBZ—1500 ke, Ludington, Mich.,, K. L.

« Ashbacker, 50 w.

WKJC—1200 ke, Lancaster, Pa., Lancaster
Bdecstg. Service, Inc., 100 w,

WKRC—550 ke, Cincinnati, Ohio, WKRC,
Inc., 1000 w, I,

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

WKZ0—590 ke, Kalamazoo, Mich.,, WKZO,
Inc., 1000 w, C.

WLAC—1470 ke, Nashville, Tenn., Life &
Casualty Ins. Co., 5000 w, C.

Permil N.
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WLAP—1010 ke, Louisville, Ky., American
Broadcasting Corp. of Kentucky, 1259 w,
C

WLB—1250 k¢, Minneapolis, Minn., Univer-
sity of Minnesota, 1000 w, C

WLBC—1310 ke, Muncie, Ind., Donald A.
Burton, 50 w.

WLBEF—1420 ke, Kansas City, Kan., WLBF
Broadcasting Co., 100 w, C.

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

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

WLBW—1260 ke, Oil City, Pa., Radlo Wire
Program Corp., 500 w, E.

WLBX——1500 ke, Long Island City, N. Y.,
John N. Bra.hy, 100 w.

WLBZ—620 ke, Bangor, Me., Maine Broad-
casting Co., 500 w, E.

WLCI—1210 kec¢, Ithaca, N. Y., Lutheran
Assn. of Ithaca, 50 w, E.

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

WLIB—See under WGN.

WLIT—560 ke, Philadelphia, Pa., Lit
Brothers, 5§00 w, E

WLOE—1500 k¢, Boston, Mass.,, Boston
Broadcasting Co., 100 w.

WLS—870 k¢, Chicago, IlIl.,
Broadcasting Co., 5000 w, C

WLSI—See under WPRO.

WLTI1I—1400 ke¢, Brooklyn, N. Y., Voice of
Brooklyn, Inc., 500 w,

WLVA—1370 ke, Lynchburg, Va. Lynch-
burg Broadcasting Corp., 100 w, E.

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

WLWL—-1100 k¢, New York, N. Y. Mis-
sionary Society of St. Paul, 5000 w, E

WMAC—See under WSYR.

WMAK—1040 k¢, Buffalo, N. Y., WMAK
Broadcasting System, 1000 w,

WMAL—630 ke, Washington, D. C.,, M. A.
Leese Co., 260 w, E.

WMAQ—670 ke, Chicago, Ill,,
Broadcasting Co., 5000 w, C

WMAZ-—1180 k¢, Macon, Ga., Southeastern
Broadcasting Co., 500 w, E.

WMBA—1500 ke, Newport,
Joseph Beebe, 100 w, E

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

WMBD—1440 ke¢, Peoria Heights, Ill.,
ria Bdestg. Co., 500 w.

WMBF—See under WICD.

WMBG—1210 ke, Richmond, Va. Havens
& Martin, Inc., 100 w, E,

WMBH—1420 k¢, Joplin, Mo.,, Edwin Dud-
ley Aber, 100 w, C.

WMBI—1080 ke, Chicago, Ill., Moody Bible
Institute Radio Station, 5000 w, C, shared.

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

WMBO—1310 k¢, Auburn, N. Y., WMBO,
Inc., 100 w, E,

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

WMBR—1370 k¢, Tampa, Fla.,, F. J. Rey-
nolds, 100 w,

WMC—780 ke, Memphis, Tenn., Memphis
Commercial Appeal, Inc., 500 w, C.

WMCA—570 ke, New York, N. Y., Knicker-
bocker Broadcasting Co., Inc., 500 w, E.

WMIL—1500 k¢, Brooklyn, N. Y., Arthur
Faske, 100 w, E.

WMMN—890 k¢, Fairmont, W. Va,,
Rowe Novelty Co., 2560 w, E

WMPC—1500 ke, Lapeer, Mich., First Meth-
odist Protestant Church, 100 w, K

WMRJ—1210 ke, Jamaica, N. Y., Peter J.
Prinz, 10 w, E,
WMSG—1350 ke, New York, N, Y., Madison
Square Garden Broadcast Co., 250 w, E.
WMT—600 kc, Waterloo, Towa, Waterloo
Broadcasting Co., 500 w, C

WNAC—1230 ke, Boston, Mass, The
Shepard Broadcasting Service, 1000 w, E.

WNAD—1010 ke, Norman, Okla., University
of Oklahoma, 500 w, C.

WNAX—570 ke, Yankton, 8. Dak., Gurney
Seed & Nursery Co., 1000 w, C

WNBF—1500 kc¢, Binghamton,
Howitt-Wood Radio Co., 100 w, L.

WNBH—1310 ke, New Bedford, Mass.,, New
Bedford onadcastmg Co.,, 100 w, E.
shared.

WNBO—1200 k¢, Silver Haven, Pa., J. B.
Spriggs, 100 w, E.

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

WNBW—1200 kc¢, Carbondale, Pa.,
Cut Glass & China Co., 10 w, E.

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

WNBZ—1290 ke, Saranac Lake, N. Y.,
Smith & Mace, 50 w,

Agricultural

National

‘R. 1., LeRoy

Peo-

Holt

N. Y,

Home

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

WNOX—560 ke, Knoxville, Tenn.,, WNOX,
Inc,, 1000 w, C.

WNYC—570 ke, New York, N. Y. Depart-
ment of Plant & Structures, 500 w, LT,
WOAI—1190 ke, San Antonio, Texas,

Southern Equipment Co., 50,000 w, C.
WOAN—See WREC.
WOAX—1280 ke, Trenton,

Inc.,, 500 w, E.
W()BU—580 kc Charleston, W. Va.,, WO,

Inc., 250 w,

\VOC——IOOO ke, Davenport, Iowa, Central

Broadcasting Co., 5000 w, C.
WOCL—1210 ke, Jamestown, N. Y., A. L.

Newton, 50 w, E.

WODA—1250 ke, Paterson, N. J., Richard I9.

O’Dea, 1000 w, E.
WODX—1410 Kkc,- Mobile,

Brdcestg. Corp., 500 w,«C
WOI—640 ke, Ames, Iowa, Iowa State Col-

lege, 5000 w, C
WOK0—1440 Kkc,

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

ican Broadcasting Co., 100 w, E,
WOMT—1210 ke, Manitowoce, Wis.,, Francis

M. Kadow, 100 w.

WO0O0OD—1270 ke, Grand Rapids,
Walter B. Stiles, Inc., 500 w, C.
WOoPI—1500 ke, Bristol, Tenn., Radiophone

Broadcasting Co., 100 w, E.
wWo0Q—1300 ke¢, Kansas City, Mo.,

School of Christianity, 1000 w, C.
WOR—710 k¢, Newark, N. J., J. Bamberger

Broadcasting Service, Inc., 56000 w, [Z.
WORC—1200 ke, Woercester, Mass., A. F.

Kleindienst, 100 w, E.

N. J.,, WOAKX,

Ala., DMobile

Albany, N. Y., WOKO,

Mich,,

Unity

08—630 ke, Jefferson City, Mo., State
Marketing Bureau, 500 w, C.
WOV—1130 ke, New York, N. Y., Interna-

tional Broadcasting Corp., 1000 w, 1.
WOW—590 ke, Omaha, Neb.,, Woodmen of
the World, 1000 w, C.

WOWO0—1160 ke, Ft. Wayne, Ind. Main
Auto Supply Co., 10,000 w, C.

WPAD—1420 ke, Paducah, Xy. Paducah
Broadcasting Co., 100 w,

WPAP—See under WQAO.

WPAW—1210 k¢, Pawtucket, R, I., Shar-

tenberg & Robinson, 100 w, E.
WPCC—560 k¢, Chicago, Ill.,, North Shore
Congregational Church, 500 w, C.
WPCH—S810 ke, New York, N. Y., Eastern
Broadcasters, Inc.,, 500 w, E.
WPEN—1500 ke, Philadelphia, Pa,,
Pen Broadcasting Co., 100 w, E.
WPG—1100 ke, Atlantic City, N. J., WPG
Broadcasting Corp., 5000 w, E.
WPOE—1370 ke, Patchogue, N. Y., Nassau
Broadcasting Corp., 100 w, E.
WPOR—See under WTAR.
WPRO0O—1210 ke, Providence, R. I, Cherry
& Webb Bdcestg. Co., 100 w, E.
WwWPSC—1230 ke, State College, Pa., Penn-
sylvania State College, 500 w, day, E.
WPTF—680 ke, Raleigh, N. C. Durham
Life Insurance Co., 1000 w, E
WQAM—560 ke, Miami, Fla.,, Miami Broad-
casting Co., 1000 w, E.
WQAN—880 k¢, Scranton, Pa.,
Times, 250 w,
WQAO0—1010 ke, New York, N. Y., Calvary
Baptist Church, 250 w, E.

Win.

Scranton

WwQBC—1360 ke, Vicksburg, Miss.,, Delta
Broadcasting Co., 300 w,
WQDM—-1370 ke, St. Albans, Vt., A. J. St.

Antoine, 100 w, E.

WQDX—1210 ke, Thomasville, Ga., Stevens
Luke, 100 w, E.

WRAK—1370 ke, Williamsport, Pa., C. R.
Cummins, 50 w, E.
WRAM—1370 ke, Wilmington, N. C.. Wil-

mington Radio Association, 100 w, E.
WRAW—1310 ke, Reading, Pa. Reading
Broadcasting Co., 50 w, E.

WRAX—1020 ke, Philadelphia, Pa.,, WRAX
Broadcasting Co., 250 w, E.

WRBJ—1370 kc, Hattiesburg, Miss., Hat-
tiesburg Bdestg. Co.,, 10 w, C.
WRBL—1200 kc, Columbus, Ga.,, WRBL

Radio Station, Inc., 50 w, E.

WRBQ—1210 ke, Greenville, Miss.,, J. Pat
Scully, 250 w,

WRBX—1410 ke, Roanoke, Va.,
Development Corp., 250 w, E.

WRC—950 ke, Washington, D. C., National

Richmond

Broadcasting Co., 500 w, E.
WRDO—1370 ke, Augusta, Me., Albert S.
Woodman, 100 w,
WRDW—1500 k¢, Augusta, Ga. Daven-
port’s Musicove, Inc., 100 w, E.
WREC—600 ke, Memphis, Tenn., WREC,
Inc., 500 w.
WREN-—1220 ke, Lawrence, Kan., Jenny

Wren Co., 1000 w, C.
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WRIIM—1250 ke, Minneapolis, Minn., Min-
nesota Broadcasting Corp., 1000 w, C.
WRJN-—1370 ke, Racine, Wis., Racine

Broadcasting Corp., 100 w, C.
WRNY—1010 ke, New York, N. Y. Avia-
tion Radio Station, 250 w, E.
WROI.—1310 ke, Knoxville, Tenn.,
Broadcasting Corp., 100 w, C.
WRR—1280 ke, Dallas, Texas, City of Dal-
las, 500 w, C.

WRUF—830 ke, Gainesville, Fla., Univer-
sity of I¢ londa 5000 w, I
WRVA—1110 kc, Rlchmond,

Bros. & Co., Inc., 5000 w, E,
WSAI—1330 1«c Cmcmmm Ohio, Crosley
Radio Corp., 500 w, E.

Stuart

Va., Larus

WSAJ—1310 ke, Grove City, Pa. Grove
City College, 100 w, E.

WSAN—-1440 ke, Allentown, Pa., Allentown

© Cail ’ub. Co., 250 w, L.

WSAR—1450 ke, Fall River, Mass., Doughty
& Welch Electrical Co., Inc., 250 w, Io.

WSAZ—580 ke, Huntmgton \V Va.,, WSAZ,

Inc., 250 w, E,
\VSB—740 ke, Atlanta, Ga., Atlanta Jour-

‘nal Co., 5000 w, E.

WSBC—1210 ke, Chicago, Ill, Worid Bat-
tery Co., 100 w, C.

WSBT—1230 ke, South Bend, Ind., South

Bend Tribune, 500 w, C.
WSEN—1210 ke, Columbus, Ohio. Colum-
bus Broadcasting Corp., 100 w, E.
WSFA—1410 kc, Montgomery. Ala,,
gomery Brdcestg. Co., 500 w, (.
WSIX—1210 ke, Springfield, Tenn., 638 Tire
& Vulcanizing Co., 100 w, C.
WSJS—1310 ke, Winston-Salem,
Journal Co., 100 w, E.
WSM—650 ke, Nashville, Tenn., National
Life & Accident Ins. Co., 5000 w, C.
WSMB—1320 ke, New Orleans, La., WSMDB,
Inc, 500 w, C.
WSMK-—1380 ke, Dayton, Ohio, Stanley M.
Krohn, Jr.,, 200 w, C.
WS0C—1210 ke, Gastonia,
Kirby Music Co., 100 w, E.
\V}%l’A~—1420 ke, Spartanburg, 8. C., 100 w,

Mont-

N. C,, The

N. C., A. I

WSPD—1340 ke, Toledo, Ohio,
Broadcasting Co., 1000 w, E.
WSUI—880 ke, Iowa City, Iowa, State Univ.
of Iowa, 500 w,

WSUN—See under WFLA.

WSVS—1370 ke, Buffalo, N. Y., Seneca Vo-
cational High School, 50 w, E.

WSYB—1500 ke, Rutland, Vt., Weiss Music
Co., E.

WSYR—-570 ke, Syracuse, N. Y. Clive B.
Meredith, 250 w, E.

WTAD — 1440 k¢, Quincy,
Broadcasting Corp., 500 w.

WTAG—580 kc, Worcester, Mass.., Wor-
cester Telegram Pub. Co., Inc., 250 w, I,

WTAM-—-1070 k¢, Cleveland, Ohio, National
Broadcasting Co., 50,000 w, L.

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

WTAR—780 kc, Norfolk, Va., WTAR Radio
Corp., 500 w, K.

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

WTAX—1210 kec, Springfield, Ill, WTAX,
Inc., 100 w.

WTBO—1420 ke, Cumberland, Md. Asso-
ciated Brdestg. Corp., 100 w, E,

WTEL—1310 ke, Philadelphia, Pa., Foulk-
rod Radio Eng. Co., 50 w, E

WTFI—1450 ke, Athens, Ga., Toccoa Falls
Bdcstg. Co.,, 500 w, L.

WTIC—1060 ke, Hartford, Conn., Travelers
Broadcasting Service Corp., 50,000 w, Is.

Toledo

I11., [Illinois

WTJS—1310 ke, Jackson, Tenn., Sun Pub-
lishing Co., 100 w, C.

WTMJ—620 kc, Milwaukee, Wis., Milwau-
kee Journal, 1000 w, C.

WTNT-—1470 ke, Nashville, Tenn., Life and

Casualty Ins. Co. of Tenn., 5000 w, C.
WTOC—1260 ke, Savannah, Ga., Savannah
Broadcasting Corp., 500 w, E
WWAE—1200 k¢, Hammond, Ind.. Ham-
moréd-Calumet Broadcasting Corp., 100
w, C.
WWJ—920 ke, Detroit,
News Assn., 1000 w, E.
WWL—850 ke, New Orleans, La.,
University, 5000 w, C.
WWNC—570 ke, Asheville, N. C.,, Citizens
Broadcasting Co., 1000 w, E.
WWRL—1500 ke, Woodside, N. Y., Long
Island onadcastmg Corp.,, 100 w
WWSW—-1500 ke, Pittsburgh, Pa..,
Schenley.
WWVA—1160 ke, Wheeling, W. Va., West
Virginia Broadcasting Corp., 5000 w, L.
WXYZ—1240 ke, Detroit, Mich.,, Kunsky
Trendle Broadcastmg Co., 1000 w, E.

Mich.,, Evening

Loyola

Hotel
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U. S. Broadcasting Stations by Frequencies

550 Kilocycles, 545.1 Meters:
KOAC, WGR, WKRC, KFUO, KSD, KFDY,
KFYR

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

570 Kilocycles, 526.0 Meters:
WNYC, WMCA, WSYR, WMAC,
WWNC, KGKO, WNAX, KXA,
WEAO

580 Kilocycles, 516.9 Meters—Canadian
Shared:

WTAG, WOBU, WSAZ, KGFX, KSAC, WIBW
590 Kilocycles, 508.2 Meters:

WEEIL, WCAJ, WOW, KHQ, WKZO

600 Kilocycles, 499.7 Meters—Canadian
Shared:

WCAO, WREC, WOAN, KFSD, WCAC, WMT
WICC

610 Kilocycles, 491.5 Meters:

WFAN, WIP, WDAF, KFRC, WJAY

620 Kilocycles, 483.6 Meters:

WLBZ, WTM), KGW, WFLA, WSUN, KTAR
630 Kilocycles, 475.9 Meters—Canadian
Shared:

WMAL, WOS, KFRU, WGBF

640 Kilocycles, 468.5 Meters:

WAIU, KFI, wOI

650 Kilocycles, 461.3 Meters:

WSM, KPCB

660 Kilocycles, 454.3 Meters:

WEAF, WAAW

670 Kilocycles, 447.5 Meters:

WAMAQ

680 Kilocycles, 440.9 Meters:

WPTF, KPO, KFEQ

690 Kilocycles, 434.5 Meters—Canadian
Wave:

700 Kilocycles, 428.3 Meters:

WILW

710 Kilocycles, 422.3 Meters:

WOR, KMPC

720 Kilocycles, 416.4 Meters:

WGN, WLIB

730 Kilocycles, 410.7 Meters—Canadian
Wave:

740 Kilocycles, 405.2 Meters:
WSB, KMM]J

750 Kilocycles, 399.8 Meters:
WIR

760 Kilocycles, 394.5 Meters:

WJZ, WEW, KVI

770 Kilocycles, 389.4 Meters:

KIFADB, WBBM, WJBT

780 Kilocycles, 384.4 Meters—Canadian
Shared:

WTAR, WPOR, KELW, KTM, WMC, WEAN
790 Kilocycles, 379.5 Meters:

wWGY, KGO

800 Kilocycles, 374.8 Meters:

WDBAP, WFAA

810 Kilocycles, 370.2 Meters:
WPCH, WCCO

820 Kilocycles, 365.6 Meters:
WIIAS

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:
WLS, WENR, WBCN

880 Kilocycles, 340.7 Meters—Canadian
Shared:

WOAN, WGBI, WCOC, KLX, KPOF, KFKA,
WSUI

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

WKRBN,
KMTR,

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, KGCBZ, KMA, KFWI,
KROW

940 Kilocycles, 319 Meters:

WCSH, WFIW, KOIN, KGU, WHA, WDAY,
WAAT

950 Kilocycles, 315.6 Meters:

WRC, KMBC, KFWB, KGHL

960 Kilocycles, 312.3 Meters—Canadian
Wave:

970 Kilocycles, 309.1 Meters:

KJR, WCFL

980 Kilocycles, 305.9 Meters:

KDKA

990 Kilocycles, 302.8 Meters:

WBZ, WBZA

1000 Kilocycles, 299.8 Meters:

WO, WOC, KFVD

1010 Kilocycles, 296.9 Meters—Canadian
Shared:

WOQOAO, WPAD, WHN,
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:
WRBT, WCBD, WMBI

1090 Kilocycles, 275.1 Meters:
KMOX

1100 Kilocycles, 272.6 Meters:

WPG, WLWL, KGDM

1110 Kilocycles, 270.1 Meters:

WRVA, KS00

1120 Kilocycles, 267.7 Meters—Canadian
Shared:

WTAW, WISN, WHAD, KFSG, KRSC, WDEL,
WDBO, KF10O, KTRII, KMSC, KMBC

1130 Kilocycles, 265.3 Meters:

WOV, KSL, WJJD

1140 Kilocycles, 263.0 Meters:

WAPI, KVOO

1150 Kilocycles, 260.7 Meters:

WHAM

1160 Kilocycles, 258.5 Meters:

WWVA, WOWO

1170 Kilocycles, 256.3 Meters:

WCAU

1180 Kilocycles, 254.1 Meters:

KEX, KOB, WHDI, WDGY, WMAZ, WGBS

1190 Kilocycles, 252.0 Meters:

WRNY, KGGF,

WOAI

1200 Kilocycles, 249.9 Meters: Canadian
Shared: )

WABI, WNBX, WORC, WIBX, WHBC,
WBHS, WLBG. WNBO, WKJC, WNBW,

WARZ, WIBW, WBBZ, WFBC, WRBL, KGCU,
WJBC, WJBL, WWAE, WFAM, KFJB, WCAT,
KGDY, KFWF, KGDE, WCLO, WHI3Y, KSMR,
WIL, KVOS, KCY, KGEK, KGEW, KGHI,
WCAX, WCOD, WFBE, KBTM, WEPS, KMLB,
KGFJ, KWG

1210 Kilocycles, 247.8 Meters—Canadian

Shared:

WIBI, WGBB, WCOH, WOCL, WLCI,
WPAW, WPRO, WLSI, WJW, WBAX, WJBU,
WAMBG, WSIX, WJBY, WRBO, WGCM,
KWEA, KDLR, KGCR, KFOR, WHBU, KFVS,
WEBQ, WODX, WCRW, WEDC, WCBS, WTAX,
WHBF, WOMT, WSBC, KDFN, KMJ, KFXM,
KIPC, WALR, WRBBI.,, WMR]J, KCMP, KGNO,
WSEN, WSOC, WIBU

1220 Kilocycles, 245.6 Meters:
}QI’I(;VI‘\,D, WCAE, WREN, KFKU, WDAE, KWSC,
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1230 Kilocycles, 243.8 Meters:
WNAC, WBIS, WPSC, WSBT, WFBM, KFQD,
KYA, KGGM

1240 Kilocycles, 241.8 Meters:
WACO, KTAT. WXYZ

1250 Kilocycles, 239.9 Meters:
WGCP, WODA, WAAM. WLB, WGMS,
WRHM, KFMX, WCAL, KFOX, WDSU

1260 Kilocycles, 238.0 Meters:
V\V’}:B(\’V, KWWG, KRGV, KOIL, KVOA,
WTOC

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, WIS)

1290 Kilocycles, 232.4 Meters:
wgg%, WJAS, KTSA, KFUL, KLCN, KDYL,

1300 Kilocycles, 230.6 Meters:
WBBR, WIHAP, WEVD, WHAZ, KFII,
I\E/GOEg’ KFAC, KFJR, KTBR, WIOD, WMBF,

1310 Kilocycles, 228.9 Meters:

WKAV, WEBR, WNBH, WOL, WGH,
WHAT, WFBG, WRAW, WGAL, WSAJ, WBRE,
WKBC, WTJS, KRMD, KFPM, WDAH, KFpl,,
KI'XR, WKBS, WCLS, WKBB, KWCR, KIJY,
l\:FGQ. WBOW, WJAK, WLBC, KTSL, KFUP,
KFX]J, KFBK, KGEZ, KMED, KTSM, KGCX,
WJAC, WSJS, KXRO, KGFW, KFIU, KGBYX,
KIT, WAMBO. KCRJ, KTLC, WEXL, WROL,
WTEL, WBEO, WFDV

1320 Kilocycles, 227.1 Meters:
\I?’CI‘\I%C, WSMB, KID, KTFI, KGHF, KGMB,

1330 Kilocycles, 225.4 Meters:
WDRC, WTAQ, KSCJ, WSAI, KGB

1340 Kilocycles, 223.7 Meters:
KFPW, WCOA, KFPY, WSPD

1350 Kilocycles, 222.1 Meters:
}éfll\li)%G, WCDA, WBNX, KWK, WAWZ, WEHC

1360 Kilocycles, 220.4 Meters:

WOBC, WGES, KGIR, KGER, WFBL, WCSC
WJKS

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, KGFi,
WHDF, KOOS, WGL, KFJM, KCRC, WMBR,
WRBJ, WLEY, WBGF, WBTM, WLVA, WQD\JI,
WRDO, KONO, KMAC, KUJ, WJTL, KOH
1380 Kilocycles, 217.3 Meters:

KQV, KSO, WKBH, WSMK

1390 Kilocycles, 215.7 Meters:

WIHK, 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,
WFDW, WPAD, WSPA, KBPS, KFXY, KXYZ,
WAGM, WDEV, KGVO, W]JMS

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:

WJSsv, KSTP

1470 Kilocycles, 204.0 Meters:

KGA, WTNT, WLAC

1480 Kilocycles, 202.6 Meters:

KFJF, WKBW

1490 Kilocycles, 201.6 Meters:

WCKY, WJAZ, WCHI

1500 Kilocycles, 199.9 Meters:

WMBA, WLOE, WNBF, WMBQ, WLBX,
WWRL, WKBZ, WMPC, WOPI, WPEN,
KGKB, WKBV, KPJM, KDB, KGFI, WMB]J,
KREG, WCLB, WRDW, KGIZ, KGKY, KPQ,
KUT, WDIX, KXO, KGFK, WSYB, WWS
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LIST OF POLICE BROADCASTING STATIONS

Call Kilocyeles Meters , Location Call Kilocycles Meters Location
wi'no 45 122.05 Akron, Ohio KGPrE 2,422 123.86 Kansas City, Mo.
wPDyYy 2,452 122,34 Atlanta, Ga, wWpPDT 2,470 1. Kokomo, Ind.
INHE] 2,416 124 17 Bakersfield, Calif. WI'DL 2,440 Lansing, Mich,
[ 1.712 175.23 Beaumont, Tex. KGPL 1,712 Los Angeles, Calif,
KRW 2,410 124.50 Berkeley, Calif. WPDE 2.440 123.1 Louisville, Ky.
WEY 1,596 187.07 Boston, Mass. WPEC 2,470 121 50 Memplhis, Tom}.
WRDU 1,596 187.97 Brooklyn, N, Y, WPDK 2,452 122.34 Milwaukee, Wis,
walJ 2,422 123.86 Buffalo, N, Y. KGrs 2,416 124.17 Minneapolis, Minn,
Wit 257 1,165.00 Butler, Pa wry 138 685.00 New York, N. Y.
K07 2,470 121.50 Cedar Rapids, Towa WwrY 500 600.00 New York, N. Y.
wPrDv 2,458 122.05 Charlotte, N, C. WwCI 1,596 187.97 New York, N. Y,
wbDB 1,712 175.23 Chicago, 111, KGPIX 2,452 122.34 Oklahoma City, OKkla,
wrne 1,712 175.23 Chicago, 1. KGI'Y 2,470 121.50 Omaha, Neb,
wPrDD 1,712 175,23 Chicago, 111, KGJX 1,712 175.23 I’asadena, Calif,
WKDU 1.712 175.23 Cincinnati, Ohio webpp 2,440 123.00 I’hiladelphia, Pa,
WRIBH 2,452 122.34 Cleveland, Ohio wInu 1,712 175.23 Pittsburgh, I’a.
WIDI 2.416 124.17 Columbus, Ohio KGrp 2,416 124.17 Portland, Ore.
KV 1,712 175.23 Dallas, Tex. WIbIt 2,416 12417 Richmond, Ind.
K4PIN 2,470 121.50 Davenport, Iowa WPDR 1,712 175.23 TRochester, N. Y,
WPDM 2,416 124,17 Dayton, Ohio. {GPC 1,712 175.23 St. Louis, Mo.
KaGrv 1,662 180.51 Des Moines, Iowa. wrns 2.416 12417 St. Paul, Minn,
WKDT 1,596 187.97 Detroit, Mich, KGrw 2.470 121.50 Salt Lake City, Utah.
WK 2,410 124.50 Detroit, Mich. KGPrD 1,596 1R7.97 San Francisco, Calif,
WiDX 2,41 124.50 Detroit, Mich, KGPD 2,410 124.50 San Francisco. Calif,
WPDIE 2,440 123.00 Flint, Mich. ISGI’M 2,470 121,50 San Jose. Calif.
KGrr 1,712 175.23 Ft. Worth, Tex. KGPra 2.116 124.17 Seattle, Wash.
WAMI® 1,662 180.51 Framingham. Mass. KGIPK 2,470 121.50 Sioux City, Iowa
‘\YPIEB 2,440 1 1122%% grand tl;tanidis). Mich, WIRDO 2,470 121.50 Toledo, Ohio
"1 257 65. ireensburg, Pa. Wwrha 2,116 124,17 i
WRDIE 2,110 12450 Grosse Point Village, Mich.  1:qpG 2410 SR Foare. Calif
WA 257 1.165.00 Harrisburz, Pa. WIDHW 2110 12450 s el
WMO 2,410 124.50 Highland Park, Mich, Do a0 Washington, D. C.
KGPQ 2,452 122.35 Ifonolulu, T. H. WME 257 1,165.00 West Reading, I'a,
WD, 2,440 123.00 Indianapolis, Ind. WDX 257 1.165.00 Wyoming, Pa.
WhRDs 1,662 180.51 Ingham, Mich, wrba 2,158 122,05 Youngstown, Ohio
Call Kilocseles Meters Owner Call Kilocycles Meters Owner
INAV 2,850 05.30 Short Wave & Television, Doston, Mass. W3XAD 48,500 6.18 RCA-Victor, Camden, N. J,
W2XAR 2.750 109,10 Atlantic Broadcasting, New York, N, Y. W3XAD £0,000 5.00 RCA-Victor, Camden, N. J,
waxnc 2,750 109.10 United Research Corp.. Long Island City, N. Y. W3XAD 2.100 142.90 RCA-Victor, Camden, N, J,
W2XBU 2,000 150.00 Harold E. Smith, Beacon. N. Y, W3XK 2.100 150.00 Jenkins Laboratories. Wheaton, Md.
WIZXCD 2.1100 150.00 DeForest RRadio Co., Passaic, N J W6X 411 2,000 150.00 Pioneer Mercantile Co., Bakersficld, Calif.
W2XCR 2.100 142.90 Jenkins Television, Jersey City, N, J. W6XA0 43,000 6.97 Don Lee, Inc., Los Angeles, Calif,
W2XCIR 2,000 1560.00 Tenkins Television, Jersey City, N. J. W6XS 2,190 142.90 Don Lee, Inc., Los Angeles, Calit.
W2XCW 2,100 142.90 General Electric, Schenectady, N. Y. W8XAV 2,100 142.90 Westinghouse, East Pittsburgh, I’a,
WZXDa 1,544 194.30 Atlantic Broadcasting, New York, N, Y. WIXAA 2,750 109.10 Federation of Labor, Chicago, 1L
43,000 6.98 Jenkins Television, New York, Y. WIXARB 1.564 191.82 Federation of Labor, Chicago, IIL
XD 48.500 6.19 Jenkins Television, New York, N. Y. WIXAO 2,000 150.00 Western Television Corp., Chicago, 1Il.
W2XDS 60,000 5.00 Jenkins Television, New York, N. Y, WIXAP 2,100 142,90 Daily News, Chicago, Il
W2XF 43,000 6.97 National Droadcasting, New York. N. WIXD 43,000 6.97 Journal Company, Milwaukee, Wis.
W2XF 48,500 6.18 National Broadcasting, New York, N. Y WOXD 48,500 6.18 Journal Co., Milwaukee, Wis.
WX 60,000 5.00 National Broadcasting. New York, N. Y, WIXD 60.000 6.00 Journal Co,, Milwaukee, Wis,
W2aX R 2,850 105.30 Radio Pictures. Inc., Lomz Island City, N. Y, WIXG 2,750 109.10 Purdue University, W. Lafayette, Ind.
W3XAD 43,000 6.9 RCA-Victor, Camden. N. WIXRR 2,850 105.30 Great Lakes Broadcasting, Chicago. 11l
“ull Kilocycles Meters Owner Call Kilocycles Meters Owner
WIXAZ 9,570 31.3 Westinghouse Elec., East Springfleld, Mass. WEXAF 2,938 12.10 Dept. Agriculture, Sacramento, Calif.
W2XAD 15,340 19.56 General Electric, Schenectady, N. Y. W6XAF 5,870 51.11 Dept. Agriculture, Sacramento, Calif.
W2XATI 9,530 31.48 General Electric, Schenectady, N. Y. W6XAL 6,080 49.34 Pacific-Western HBroadcasting, Westminster, Callf,
W2XAG 550 545.00 General Electric, Schenectady, N. Y. W6XAL 15,250 19.67 Pacific-Western Broadcasting, Westminster, Calif,
W2XAG 660 455.00 General Electric, Schenectady, N. Y. W6XAL 21.500 13.95 Pacific-Western Broadcasting. Westminster, Calir,
W2XAQG 790 380.00 General Electric, Schenectady, N. Y. WEXN 12.850 23.35 General Electric, Oakland, Calif.
W2XAG 1,150 260.90 General Electric, Schenectady, N. Y. W8XAL 6,060 49.50 Crosley Radio Corp., Cinclnnati, Ohio
W2XAG 1,500 200,00 General Electric, Schenectady, N. Y. WSXK 6,140 48.86 Westinghouse, Last Pittsburgh, Pa.
W2XAL 040 4987 Short Wave Bdcestg. Corp., Coytesville, N. J. W8XIK 9,570 31.35 Westinghouse, liast Pittsburgh, 1’a.
W2XA 11,800 25.42 Short Wave Bdestg. Corp., Coytesville, N, J, WBXK 11,880 25.25 Westinghouse, East Pittsburgh, I’a,
W2XAL 15,250 19.67 sShort Wave Bdestg, Corp., Coytesville, N, J, WSXK 15,210 19.72 Westinghouse, lZast Pittsburgh, Ia.
W2XAL 21,460 13.97 Short Wave Bdestg. Corp., Coytesville, N. J. WEXK 17,780 16.87 Westinghouse, Last Pittsburgh, I’a.
W2XI5 6,120 49.02 Atlantic Broadcasting, Jamaica, N. Y. WSXK 21.540 13.93 Westinghouse, East Pittsburgh, I’a,
W2XE 11,840 25.34 Atlantic Broadcasting Co., Jamaica, N. Y. WIXAA 6,080 49.34 Federation of Labor, Chicago, IlI.
W2XE 15,280 19.63 Atlantic Broadcasting Co., Jamaica, N. Y, WIXAA 11.840 25.34 Federation of Labor, Chicago, Til.
W2X7 610 491,50 National Broadcasting, Bellmore, N. Y, WIXAA 17,780 16.87 Federation of Labor, Chicago, IIl
W3XAL 6,100 49.18 National Broadcasting, New York, N. Y, WIXF 6,020 49.83 Great Lakes Broadcasting, Chicago, 1lI.
W3XAU 6.060 49.50 Universal Broadcasting, Philadelphia, Pa. WIXF 11.800 25.42 Great Lakes Broadcasting, Chicago. TiL
W3XAU 9,590 31.28 Universal Broadcasting, Philadelphia, Pa. WIOXF 21,500 13.95 Great Lakes Broadcasting, Chicago, IilL
W3XL 6,425 46.70 National Broadcasting, New York, N. Y wWIXU 6.060 49.50 Mona Motor Oil Co.. Council Bluffs, lowa
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LIS i CI'RY Bowmanville ..oooooioion o 910 TIC SAD JOSE vurrriiranainaens Ceeeeeenvasne. 882
LIR6 lll’l!(b_ 10AE Bowmanville ..o i iiiii i, 1199
LR7 -IUU‘:""S_ 1013Q BraBtOrd vt veee i vienin it ennennss 1199
Lll? fuenos CKX Brandon ....... 0000000000 000000008 05000a0G 540 . CUBA
Ll}J Buen0§ CNRC CRUZATY w e eeeansnneomee I 690 CMHD Caibarien ... ool 00000000000000000d 950
L5l Busnos CFCN CAlZATY o v vneeneens e 690 CMJA CAMABUEY veevnrronrneneens e, 1200
L2 liuenos CcJCJ CilBATY ot etiteeeannannnnsinnanins 690 CMJC Camaguey . oevvereeerarans 0D000000000000a 1582
Ls3 ];uemm: cHCA COlBATY vsrvrrrna o 690 CMJE CALLABULY v veeetiisocnarosossoonanenss ee.. 856
LS5 Buenos CFAC Calgary : TUgop  OMIR CHIMBEUCY oeveernnrrnoneenns J . 930
L6 };““_“"“ . oy Callord ... .. 1199 CMGE CUPAEIIES o evvenerieraasacsaesasassassenss 1375
158 i IO AR o ClICK ChATIOTETOWIL v e v aeeenrernvnnnnin, 960 CMJA Clego de Avila............. e, ..1017
LS9 jucnos Aires.. S Geey Charlottetown 960 CMILJ CHEMTUCEOS  « v oeervseanraneennennnaseeeins 645
\:'u L‘Ulu:m_(hfl ................................ 81)[! CrCo CHAtIE ot msee e e 1210 CMGA COLON v et et it et it iesessnenasnaans 834
)2 :‘olliil>ll{ll~l ................................ liﬁi CHWK  Chilliwack oo oo i gig CMCG GUanabacod «oeeveiiivivnneniaien e, 1345
T T s L2 20a050000a0600000000 0000008 CRMC  Cobult 0000 DI IIIIIT g GMBIL THavana
i N P SO eeRREE0000C D8BuEoRoo00E soreeger CHMA Bdmonton LU ggg CMOW Havana
LVE Liom MOLIOS oo oo CKUA T 580  GMCQ Havana
IAT4 \.1‘-“(iuz-l ................................ 75{) CICA Edmonton .. 0000 930 C‘I\IBL 1llavana .
1:'[‘5 e St rre ety 1219 CNRE FAmonton ..o ieie e ieienneeine. 930 CACU Havana ..
N T Lot e CIRW  Fleming .. 000UV 6oy CMBY - llavana
1.T3 Ros‘“.l.o . ,",l CFNDB [rec CMCD Havana
LV5 Ro~ario Lagy CIINS Hali CMBC Havana
Lvé Ltosario 107 l" CNRIL Ial CMBG Havana
L'I:G :‘lﬂ ,.Ju.d,l e 1;;0' CLIeS Hamilten oot ieeiiee e CMQ Havana
Lr2 HIAguay ooevieieiieeni..n e CIML Hamnlton |0 oo CMCA lavana
CKOC Hamilton ................. CMK Havana
. CFIC Kamloops ......... CMQJ Havana ....vieereeieineentonrnnassanans
5CL Adelaide 10AY Kelownit . CMBZ 1lavana

5DN Adelaide CFRC Kingston (:‘MI‘SI Havana
5KA Adelaide CFRB King, York Co.. (‘AIL‘B Havana
5AD Adelaide CNRX King, York Co cMeu Havana

5AD Adelaide CJoC Lethbridge oo v e CMX Hlasany
2AY Albury 108U Liverpool .oo... .o il cMe Hlavans
2AY Albury CIG London .00 I (i T goRdhaaannaaappaaaononooaRGanadaS

SBA Ballarat ... CNRL  London ... i il CMBS  llavana

380 Bendigo CkPr o Mialana LU St

3BO Bendigo CNRRA Moncton ....iiiiiiiiii il Ay “m.‘,“u,"
4QG Biisbane CFCF  Montreal =~ ..llllIIIL I CMw  llavana

4BC Brisbane CIJRM MOONe JAW it e (.:MI‘ZD Hf“,fm.d'

4BC Brisbane 10AB MOOSE JAW. . 0eruervnrvnnnnn vnvmmnnnnnn, CMCR ML

4BK Brisbane CrcH North  Bay ) (‘MBX“X ]\l‘.“.‘-l.“d.
2CA Canberra , CKCO  Ottawa ... 00 D

3KZ CarltOn o ouiiv i i CNRO QAW orrrrmrnn CMBW A“:'llv}dl'hlo

4CH Charleville CIIWC  Pilot Butte ..., L 0
3GL Geelong .. ieeitesnireeraesasasseassnans : CFLC Prescott CMBQ L ETOe 0006000000 606000006a0000000000¢ .
2G i : KD res CMCN N T O S8 Ad 000 0850060600 660008000000600 925
2GN Goulburn CKI’C rreston el e 660
MO Gunnedah 1011 Prince . (2}\1(}0 l\]‘u'mr’huf ................................
MO Gunnedah CIRC  Quebee CMGB  Matanzas 2

72L Hobart ... CKCY Quehec CMGF  Matanzas ol

110 Iobart 9 CRCY  Quubee S HE e L e 1418

7H0 ORI oo, ( CNRQ Quebee C‘MAI} l)[nal (i(‘l BI0. e .....1375

7LA Launceston CNRD Red Dee (‘MA(, "ma'r ¢ 51' B R EETEEEREEEEPRREEE: T

TLA LAUACEOSTOIL & o v v e eanercnaccoasaannannananns 1100 CKLC Red Deer. .. oonnwniiiiiims CMHI Santa ( dlil_- AROROaPoRARgdRan0ATa0ARaonDE 1034

2XN LASIMOIE vttt ateiieaaaaaaseeres. 1340 CHCT  Red Decr...... AR D gap CMEC - Santiago e CUb...oonoeenierieenen.e. T
4AMEK APEREY 2050008068 46AGA0500600300960060000 119 CKCK ROZILL wvsrnnan e e ogp UMHC - TUlRICL wonnhnnvvreereeeernneereees IEEERR

::i\g i\}ehlmurne .................. 000000000000 a0 (é:)‘l; CIBR Beging «ovvreennnn. o vunn ::: 960

3L Melbourtie ... vt iienieneneiianenns CNRRR T T S &

3U%Z Melbourne ..evveeneeenn 000G0000003000a8000 930 (CFQC RACKALOOI oyttt eee gl CZECHOSLOVAKIA

3bB MelDOUITIC ottt e et iee i inenennoanasnnans 1180 CNRS Kaskatoon ...... OKR Bratislava ... viiiiiiiiiienirienenns e 1075

SKZ MelbOUTIIE ot iieieiieeeenerranaanranns 1350 CJOR Sea Island. ... OKB Brunn ... 878

2MV MoOsS Vale.  ovniiniiiineneeniinencneiann.. 1220 (KAC St. Iyacinthe., e OKK KosiCe .on.viuniiiiiiiii e 1024

2MV Moss Vale cHyc St Hyacinthe. ooveooioiennin e il T30 s 5 MoravsKa-Ostrava ......vvuiiieeennenrnnae, 1141

2NC Newecastle CNRM St. Hvaeinthe. .. OKP Prague ....cceeveveacans §00000000000000600 616

211}) %ewcastiv CFBO St. John .

2HD Newcastle 10AK Stratford

CWF Perth ....000 CIIGS  Summerside _ DANZIG -

6ML S T CJICH SYADCY i vt e I'TB | DR PG 8500000006800 00003000640006000060000 662

GML {;ert}g .................................... 050 CNRT TOrONIO ottt ittt itoeronerrnnnnnnennan

4RK OCKhamMPlon «ooeneieiviiiiiiiiiieeiaien, CFCA TOYONtO .t e it it

%l{;? t,\'dlm'y ................................... 4}2';2 (‘K?;‘V TOoronto ... e e e Copenhagen 2122 95

2BL SyUNeY i e it e e K5 K POTONEO vttt et eesenetneneneennnnnnnes Cagaa0 o el

2GB SYAIEY ot 950 CKNC  Toromto .............i..illllllIU oxo Kalundbory

2UE ST A0 606068060 060006080006006300360008008 0 1025 CFCL TOPONTO et seeeeeens el

2KY Sydney ooioiiiiieaeea e 17y CNRV Vaneouver DOMINICAN REPUBLIC

20W NIy ettt e i e 1125 CKCE Vancouver . .

4GR TOOWOOMBA L .ttiierieeriiieienaaneaiannnns 1020 CIILS Vancouver . 11X Santo Domingo ........i e, 625

4'{(1)‘ '}“()\\;n.;\'illc ................................ ij;(()) CKFC Vancouver .

3T TrafalZil .ooeeeieieeinecseecereisriesannn £ CKMO Vancouver .

3WR Wangaratl@d ..oe.veeieesasoconsanns 00000000 1260 CI'CT VIiCtOri .vowvnnnons DUTCH EAST INDIES

CKCR Waterloo AO0000 Bandoeng
AUSTRIA Be Wingham PFC Batavia ..oevonveninn..

...... (HIt¥4 0000 00000060600000000000000000000000 080! CKY Winnipeg

...... INNsbruek o.ovevevnnererernnscrcensennss. 1058 CNRW Winnipeg

,,,,,, IHDSBIUCK ot vveneeneerrececnansenneneesss . 1376 CKIC Wolfville .

...... KLARCIIUIE + o veeneneeneeneeaennneeesessens 662  CIGX Yorkton ....oevei.ea.. ceeees €
...... ) 1 1Y 72 811} 500000 ¢

. 5 VIeNNA c.ovveneennonrinsananes 0660000 Goo0oo 581

BELGIUM NBA Panama ...co.oeeveneeennenioinnnnnns e,
5 s . . . L S S8 B A A 5 800 6 00 6000 00600

EB4ED  Antwerp ... RECITTITITPITILTIE 1200 Tallinn oo

EBGT  Bruxells ... e CANARY ISLANDS 1 {¥¥YlT) HanRad00000a0AAG00aA0E0TaTGC

ON ruxells ... coceveneennn TRy o omemEaRm R AT e BATD e

1-:1;4{%0 BIUXEHS ovevvnennsenenenns J i;gg EARS Las Palmas.......... ..., 950060095000 1071

EB4FO Bruxells ... .cieeierininnnenocieaseonannnnn

EB4CE ChatellNeal ... e eeerorunaeroanuoees llfifég CEYLON 500000 Il\;?ore'xfl;dl .....

1'B4FG DAMPremMy  .oeeevrenvenncrooansensnsases- 1430 o 0 e ore 3

EBARG  Gand  veonnnmsoeoe e et 190 VPB Colombo ....oooviiiinnnn, cevreetieenn 7000 OFA Helsingtors

EBR4ARW  Jefe .o iieitanresenrascssastanrossaannn 1070 ()B‘C Jakobstad

LEB4BQ  Marchienne .......ooivinen. e 1035 CHILE OFB Lahti ......

EB4EX OUHOMONT o, eveivnearsessosasseosarassrass 1335 JSunc o (0] [:‘1_3 ¥9r1 0000

EB4CF VEIVICTS euvvnrcracuornnoes Cerireseaeaneaas 1395 CMAT (‘lon('_ept'ion _________________________ 876 (())l]“]d T‘lllr:iilzxere....:.. Trrinieeenees it “1220

BERMUDA CMAB  Sautiago VIPUIT ©evvvvnrennnneennn OIS [ 131
FIEOM wvvvneeeennennneeseensnneneeeenns 1480 CMAC  Santiago
TIW Hamilton ..o.oovvivenniieeiiiiienns CMAD Santiamo ..o Il FRANCE
CMAE Santlafo Leeiiriiiiir ittt nieiaaes
CMAF Santiago ....oieieiineiaaia Agen L...oiiieeiieesnn Ceieesiatecrsrasesas, 963
La Paz CMAK Santiago BeZIELS vivvinnerrnennes NP L) &
CrX La Paz CMAO  Santiago Bordeaux feerieeceaease.. 986
CMAQ Santiago ...ooiiiieiiiiiae.,. Grenoble BB0G00008000000000000000000 ) 5]
CMAT TacNa o.evevenanrosneessaanns Juan les Pino......ocvviianreiencnnas

PRAM Amparo CMAJ Valparaiso Lille ....evvnennn.

PRAH Bahia Limoges ...v.viiiiinn
PRAF Belem .. Lyon ...

I'RAQ Bello Iorizonte Lyon
PRAN Curvtiba  ........ 882 CAB (T 1) 56600000658 0000 8006008 Marsan

PRAZ Franca .........c.eeees 5 1111 XG Chekiang Marseille .

PRAJ Juiz de Fora....oveevenvnenes eeeasans .. 857 COYIB Harbin Montpellier ....

PRAY Mogy das CruzesS.....eceeevevseens e 1000 COMK Mukden . Montpellier
TRAD Pelotas ..oviinneennas 00000000800000060000 920  XG Nanking Nimes
I’RAG Porto Alegre........iieeeieiiiiniiinannnn 1090  XOPrp Peiping Paris 2
PRAP Recife ............ 5000000005A06000000a000 750  KRC Shanghai Paris 67
PRAIL Ribeirao_ Preto......... derereenesetaasanies 1153 EKSMS Shanghai Paris 1
PRAA Rio de Janeiro.......coveevenenns 000060000 750 NKS Shanghai PATIS tevvevncereroarsoenssoscssssansenses 174
PRAB Rio de Janeiro.......ce0eueens wesavoene.. 934 RSC Shanghai PATIS vevevrrvnereneecvasnssosasesraossss 1265
PRAC Rio de Janeiro....... 060 000060000000800000 833 XGX Shanghai RENNes ..o...... et vereanseeerevesasnesess1103
PRAX Rio de Janeiro......coveeveveeneensnancnss 1364 XGAH Shanghai ... Toulouse ..... S Ik £
PRAK Rio de Janeiro. ..o iveeeeeseencsnssenenns 1153 COTN Tientsin ............ TOUIOUSE &+ vvreveernennnns e weeer.. 187
TRAS Santos ... ..., PP 5 00000060 1000 GEC Tientsin ........ VIUS vevvveveveoseoenssscssonssonsoassses 971
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PREY
Pty
PCF

HRB

Location Ke.
GERMANY
Aachen ...... T &3 &4
Aix la, Chapeln ........................... 662
Augsburg ......ciieiiieiens 5000000006600 1112
Berhin 1. .. et 717
Berlin 1l.....0.iiiniieeeniereeneens 000Doa 1059
BIemMen ...veveneneuaronnonronssaceassensas 950
83 <1 L R I R 923
L) 10T 1T T T 1319
Dresden ....... B8 0000000000080008000006000 940
FlensbUIZ o.veeivneiinnrooirossneecaacnsns 1373
Frankfurt ........ceceeeiiieenccneccnnaans 769
Freiburg . ..veeeinenierneenarnansrecnaes 524
GleIwitz ... iiiiieeiiiriisaeranctasacnans 1184
Hamburg .......cocivviiiiiienienns 0ooeeoon 8u
Hanover ............... 000400000000 600060600 535
Kassel .. .vuiiiiiriiiieiiierereiacnananns 1220
Kaiserslautern ................... 000a 00000 536
Kiel ...t iie it 1292
Konigsbers ... ...iiiiniiiiiieeiienenannn 1382
Langenberg ......... 0000a0a 0000000000000600 634
LelPZiB oovivieinnnneeeanerioiannncnnannes 1158
Magdeburg ..... 00000a8000080000a0a000000 1060
Muehlacker ......c.veeinineiniveenaensennns 833
Munich .........c00unne 000000 000000000000 563
MUDNSEET ..ttt iiiiiernnniacrenerosssannns 1319
Nurnberg .....ociieeiiiiieeneenasincnnann. 1255
S 5 8000 6008608 a400000008000 0000808600 1060
Stattgart ... .iiiiiiiiieeaean, 000000a00 833
GREAT BRITAIN
2 6 (5 (P R NG 5 08 00 60000000000 000000a000 995
Belfast ... ... iviiiiiieiinennenn B0 560000 1238
Bournemouth ........ 050000000000060000000 1040
Bradford .......... 000608 E6a080008606000000 1040
Cardiff ............. 0000000 Ba000a0Bd00aa0a 96
Daventry, Regional.............ooiivieenn.e 626
Daventry, National................... 5 . 193
Dundee .....c.veniiiiiiiiiiiiiaiiiie e 1040
Edinhurgh ..o iiiiiiiiniiiiieiena 1040
Glasgow v iiet e inerinerearnarnrrannnnn 752
L3 I I 5565 a6 088 0808060000060000000006000000 1040
ToedS . .vetrirre ittt L1500
Liverpool ... ... i 1040
London, Regicnal. ... .. c..civeiiiiinnnna.. 842
London, National................. it 1150
Manchester ............. .. .ceeienernnnrnnns 796
Neweastle . .o. . iieeieriniieninrensannns 1148
Plymowth .. i e e 1040
Sheffield ... it it e i, 1040
Stoke-on-Trent ....... ... .. i, 1040
SWANSER  « et ernneneraanasocacnsranrasaans 1040
GUATEMALA
Guatemala City ... oveiiiiiiieiieaian, 571
HAITI
Port au Prince ........ceiiiniiaens ceees. 920
HOLLAND
Bloemendaal ..........iiiiiiiieieenecanans 1220
IHilversum
Hilversum
TIizen .. i i et
Scheveningen ........c.veieerraiaacasoanse 280
HONDURAS
Teguecigalpa ..........co... . 5000080000000 AL
HONG KONG
VICLOTI® vvvee v e e cieossonnnsaneranns 845
HUNGARY
Budapest ...........0 ... 500000000800000a LY
ICELAND
ARUTEYTE ... iiviiieeiiiinnnnnnnonns 000000 1563
ReykjaviK ...t iiaiineennnan 1999
Reykjavik ................. 0000000 0oooonoa 250
INDIA
Bombay .............. 00000006000000000080 840
(B R 5 858 086 8665000000 0000800000a00a00 810
Jahore ..ot s 882
N T 6850580600 0000006000080000 0000000 769
IRISH FREE STATE
[0 750
10 018 Y Y S 60 6 0d a0 63 b 660000 006000600030000 940
ITALY
] L
BolzanNo ...ttt ittt 662
Y5 50000000000 0006600000006000000000 008
L 1 779
i BB O 30560 6808 6000006 60000000608000000000 599
N ) (RS A A6 008 BB 0800860000 060000 000800 eas 905
Palermo ...... it ittt iieie e 1410
18361119 056500 5805 6a80 006006 0000300000000600 680
Rome ............cc.0.u.ue 0000000003000000 . 000
TOriNO ...t i it e 1094
4N R 560 600000800 60000003000000 0oosas 1211
JAPAN
Fukuoka ..........ccccieiivnnnnn 560000000 680
IHroshima ... v iiiiiiieiinereennnnns 850
Kanazawa .......... 0.0 iiiiiineanna., 710
Koldyo o e i it ae 820
Rumamoto .......cvveiiiineininannecnnnnn 790
BT () A 00660 8000000000 0860000800864 635
Nagoya .....ovvvenneiennnannns 00000000 ... 810
Okayama ......coceeeneienes 50006000 AB00 00 700
L 750
SAPPOFO et i v eee ittt anae 0000a00 830
Y B 880 8006 68060000080 000063000000030088 770
ShizuoKa «.ovvtiieiiiieiiseinrnnesennnans 778
TOKIYO .vverenrininrinecnnenas 800000000000 CXill)
KENYA
Nairobi .......oviiiiiiiieenines vesssess 750
KWANTUNG
Darien ........... 000G000000000000 eeennen. 159
LATVIA
) D800 0008 00a0a0 00000 586000080500006 ALk
LITHUANIA
Kaunas ovveeeeiienennaneans 00000000000000 155
LUXEMBURG
Luxemburg ................ 000006000000 006LEx £
MEXICO
Aguascalientes .........oiiiiiiiininn. vee.. 804
Chihuahua ...........coiiees 000000000000 923
Ciudad Juarez ......covvvivieiinn., 0000000 750
Guadalajara, .................. CO0000000000 1200
Linares .
Merida
Mexico
Mexico
Mexico
Mexico
Mexico
Mexico
Mexico
Mexico
Mexico

Mexico

Call
‘(I‘Z

0AX
OA4M

KZRC
KZRM

SP3
SPr4
SP7

Location Kc.
MeXico City...iveaiurravisnesosanonseos.ss 860
Mexico City o990

Mexico Cit
Mexico Cit
Mexico Cit
Monterey
Morelia
Nuevo  Lar

Nuevo Laredo 1400
Oaxaca ...... 1132
Puebla ..o, 1035
Reynosa .ueeceeienennnennns 961
G 55666060 6580000008 1090
Tacubaya .o.veeeeniienrnnnnnes . 500
Tacubaya ....cvvieeeriiaearenananns 600
Tampieo ..oiiiiiiiiiiiiie it i 841
TAMPICO o viervresscanneoenerseasnsasasnn . 890
UL S 8500600 006800000 00 040000 B0aa0 0 1333
Vera CruZ...o..veuviiirenenscnnenacnrsann 800
0 P 680
Villahermosi . ....o.vvrvirenineeanansanes 804
MONACO
MODACO +cvveeeeininnnarrenanaansans D0000D 1266
MOROCCO
('asablanca
Rabat
Bell Island,....oovnnnvnieniianee 0000400 8
$ JONNS. oottt e 9
St Johns. . oo i i i i
St. Johns
St Johns. ... . i i e 632
St, Johns. ... e 550
NEW ZEALAND
Auckland .......... ittt 900
Auckland 1080
Auckland 320
Auckland 1188
Christchureh 980
Christchurch . 1199
Dannevirke 1100
Dunedin . . 650
Dunedin ... L1079
Dunedin ....... 1078
Dunedin ..... 1078
Dunedin ..... L1219
Eketahuna . .... 1210
Gisborne ......... 1150
Greymouth ....... 880 . 82v
Iamilton ... . 0veeeieienns ... 630
) R I 553 60 006060000 0000080600a068608 330
Tlastings ..ot e e i e 1330
Invercargill ... oiieereiiiiiiiiiiennn.. 1160
Invercargill
Manurewa
Masterton
NaDier ... i ittt ettt et aanas
New Phymouth ...ttt iienena, 1230
Talmerston Northoo......ooiiiiiiiiain. 1049
Palmerston North........c..ovvieiiaiian. 1120
S RIITID pB o000 0a05a06000600060068606030385000 820
B 113 111§ 600
AWANEANUL L.ttt 600
WangalUi .. ... ittt iienneaanaas 600
Wellington . ... iveiiiinenennens 719
Wellington . ...venuit i eneneranenenraens 1120
NORWAY
Alesund . 000600600 66000000000000000 671
Bergen 824
Bodo 662
Fredril . 815
Hamar ....... . 527
Iristianssand L1274
Notodden ......... 671
0Oslo .......coonuus . 280
Poregrund ...l 5 ... 662
A G Bra 0680060 60060000686080008600000030 671
SEAVANECT o avvrr s ienrnnsnns 000066000 1247
TIOMEO vt s et e ee et e iieanienaarsennonanns 662
Trondelag .......ccviiiineiieiienenennnns 608
Lima
Lima
PHILIPPINE ISLANDS
[0 S 937
Manila ..cc.hiiiiiii i it it eea e 61
POLAND
Krakow ....coioriiiiiirinrninenancan ve... 530
RattowitZz ... iie i i iien i iieeranernan 710
LOUZ vt e eanr i iineraeraaannar s 1229
S0/ Doo0Baaa0b0 5666000000 a3060 0008080000 779
POZIAN v ve e e iaecnn e ianiascanaasnnnas 875
\WYRYEEE 7 56060 0800880060600 6000000000000000 1402
AWATSAW o veeeter i nincrarennrsannaneae o 270
WilNo .. oe e i e 690
PORTUGAL
B 7Y 175) « Y PPN 942
ROUMANIA
Bucharest ... ... it et 759
SALVADOR
Salvador .oeeiiiiiiieii it veeies 185
Salvador ..... . iiiieitettreeaettannanans 664
SAMOA
-yt 6060000006 83000000008000008000000380 940
SIAM
Banskok ...t iiiiiiiii i 857
Bangkok ....ceiiiiiiiitiisiiiitenanenns . 937
SPAIN
Almeria ... ... i, 00000000aa0n 1195
Barcelona ...........cciiiiiieiriennnaians 1119
Barcelona ........coveviiiiiiiiiiieeaiains 860
Cartagena .......cocevecenrenaanns e 1219
Madrid .ooviieerneererrniitiiiiiiiia, 708
Madrid ... it ee e 750
OViedO ......covevieieieeenniieiennns 0000000 1119
San Sebastian................... 000000000 662
Seville ...oveiieenieianes 000000000a 6000000 815
Boden ....
Boras
Eskilstuna .......
Falum .....cc.eieiecvenrans
Gavle ... . .eiiiiiieeeane
Goteborg .......
BV 6T 5680 00000000006 08040 000000800006
Halsinghorg ..ovveereiienreneenennanaaccans
Horby
Hudiksv all .
JonKkoping
Kalmar .......
Karlskrona ....
Karlstadt .....
Kiruna .........
Kristmehamm
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Call Location Ke.
SCN MallnDEIZCt  wveveerasvocssrscssoasorsasess 688
SBC Malmo .....civeevvvnnns esevaneesnsnruesa1209
SBG Motala .......voiivvinns D0DGO00 000000000000 222
SCO NOIrkoping ...oveviveaecacann 8005000000030 111
SCV OFEBTO i iv e iiiiieaneressosonsssononsn L1266
SCw Ornskoldsvik .ovvvuenaiiivenen P B YT
SBIF Ostersunid .o i iir i cenreeovecnnaonn 389
sCr Saffle ..ot eiii i it 1220
SBA R TR 113 £ T E RER TR 683
SBD Sundstall . i e it 553
SCQ Trollhattan ..... 1112
SCR Uddevalla ..., .. 1058
SCS UlCQ evervevannnnaannn 1301
SCT UPPSIa cvevincentonocnnns ()(‘)‘.’.
SCUO Varborg ......iiiieiieiiieiianes [ L
SWITZERLAND
Basel ......viiriiirraaianen vesmaseseenas 941
Basel ......0vciinienes 50800000000000000a 1229
Berle ..oeienennrrenaonaronanns Beoo0ons .74
Berne .......veeviiieecannns 0066600000006 0 1220
Beromunster ........eeceenees teveeeanaauss 653
GENEVR .vieeeroronroearonscas
Lausanne
500000 Sottens
HBZ /13 JT § S
TNU Carthage
TUA TUunis ...oveeeeeniiennnse
TAL ANGOTA cvvncinannans
TAL Istanbul
...... Osmanieh ... v iiviiiiieieiaieee. 250
UNION OF SOVIET SOCIALIST REPUBLICS
RWI19 Achkhabad .......o i iiiieans
RW6U Alma-Alta .. e e 31()
RW36 Arkhangelsk ... . oo, e 170
RW335 Astrakhan ..o o i 43
RW8 BaKOU vttt ittt e iienian 238
RW43 Bakou ... 238
11W30 Dnepronetrovsk oL i e 511
Rw21 EFIVAIL L e e e 404
RW40 Gomel o i 621
Rw23 Groznyi 676
RWI14 Irkoutsk . 187
RWw3l 1vanovo-Vo 603
RW16 Naraganda 686
RW17 Kazan 550
RWI17 Kazan .... 644
RW54 IKhabarovsk 1052
RW54 Khabarovsk ... i i iianianeinan. 2
Kharkov
Kharkov
(07 850 060600060000 000 bo00 0080000000000
NG 86 0 Ba 800 8008888 6000008 003000000000
Krasnodar
Leningrad 000
Makhateh Kala...........oo0000.. 00000000 . 795
MInsSK ... viiiii ittt iiiineenennns ... 429
MOSCOW ..o iiee e 0008000 202
W ) A G 5 e a 04000 860048000004000880488 ... 417
MOSCOW .. i. e iea 0ooGo0a0 (EF4
MOSCOW ... i e it .. 792
MOSCOW ... . i 000000006a0 . 212
Il\\lloscow .................................. 268
OSCOW ittt iiiriiranresrscnceans . 23
Naltchik ... ... .. o eiiiiin.., 0600000 ?4%
Nijni-Novgorod .............ciiininnnon.. 304+
Novosibirsk
Odessa voven i e e
OmMSK i i it et a e
Orenbourg
Oufa, v.vvniininieneriiiiiinean, 0000000000
(O 6 Ao a0 66000506 00068 BACa6a0E DA 00000
Oukhta ..
Penza ...
Petrozavodsk ....... ... ... ... i ..., 468
Petrozavodsk ......... ... ... ... .. ... ..... 779
PiatigorsK oo e e e e 468
PoKrovsk . ... .. e 730
Rostov-sur-le-Don ... ... i iiiien... 353
RWI1G Samara ..., 0000000 p0ag 521
RWI16 Samara .. ... it e e, 404
RW18 Samarkand ...t e i i 342
RW3 Saratov ... e e 340
1RW52 Simferopol .o e 630
RW352 Simferopol ... e i 725
W2 Smolensk .. e 53
RWY7 Stalinabad ..., . o e e, 421
RW26 Stalino ... e e 810
RW32 Stavropol ... e 603
RW38 Sverdlovsk ..o, .. . 157
RWS Sverdlovsk ..., e . 363
RWwWil Syktykvaz ......... . 560
Rw11 Tachkent ..... . 256
RW7 Tiflis ..... 284
RWi8 Tomsk 645
RW63 Verkhneoudin 350
RW64 Vliadikavkag 752
RWuS Viadivostolk 634
nRWwW28 Viadivostok 723
RW25 VOronej ... e e i, 383
w25 VOoronej .......cc.iiiiiiianenan 0006060000 . 450
URUGUAY
CX6 Montevideo ................ 000000000000 ... 650
CX10 Montevideo ......c.eitiiiiiiiiiiiiiininnan. 730
CX12 Montevideo ... ....iiiiiiiiiiiiiia.. .o 770
CX14 Montevideo ... i i 810
CX16 Montevideo ........ccoiiiiiiiiiiiinianna.. 850
CX18 Montevideo ................ 600000060080600 890
CX20 Montevideo ........ ... . i iiiiiiiienn... 930
CX22 Montevideo ......iiiiiiiiiiiieriienenrnnns 970
CX26 Montevideo ........... .. iiiiiiiieee... 1050
CX30 Montevideo ..........ciiiiiiiiiiiiieiee.. 1130
CX32 Montevideo ... ... it i, 1170
(X34 Montevideo .......c..iiiiiiiiiiiiineiea... 1210
CX36 Montevideo ........ciiieiiiiiiiiiininena.. 1250
CX38 Montevideo ...........coiiiiiiiiiiiieia.., 1290
CX40 Montevideo ............iiiiiiiiiiiiienan.. 1330
CX44 Montevideo .......iiiiiiiiiiiiiii i 1410
CX46 MontevideOo ...ttt 1450
CX48 Montevideo ........c..iiiiiiiiiie ... 1490
CW40 Paysandll . ...oiiiieie i e i 1340
(‘W44 Paysandu ...ttt i 1420
W32 SEI® SE0n R0 660580005500 8600008000680a800 1180
(W34 SO 566 A 860000800650 050000800800000000 1220
CW36 LT 1 Y S 1260
CW38 SAlt0 oottt ettt e, 1300
CwW30 Tucuarembo ... i e, 1140
UNION OF SOUTH AFRICA
ZTC CapetoOWll  eeveveerreecsanansonanans eeea... 800
ZTD DUrban . .ovveienrrrerrceeneeaes e 38
ZTy Johannesburg .............. teveaniseiiee.. 668
VENEZUELA
AYRE CATACAS cvenvoonronsncecsasenns cesensae... 800
1BC Caracas ........cocveveicnanees teveeesae.. 960
YUGOSLAVIA
500000 Belarade ....eoeeveesss 5600030000000006060 U]
..... g Ljubljano

Zagreb .......
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Call

LSX
LSG
LSN

VK3ME
VKG6AG

VIK2ME
VLK

UOR2
OUITH
UOR2Z
OHK2

VQTLO
VS6WX

VEIGW
VEIGW
VEIGW
VI9CG
VEICA
VEICA
VEIDR
VEICF
VEICL
VEIDN
VEIODN
VEIDN
VEIBA
VEIBA
VEIBA
VEIAK
VEYBJ
VEICS

PIZ

OKIMPT
OKIMPT

XCTE

TIH

CM2LA
CM2MK
CM6XJY

EK4ZZZ

FOREIGN SHORT WAVE PHONE STATIONS

Location Ke.
ARGENTINA
Buenos Aires .......iiiiiiiiiieieaaaa, 10,352
Buenos Ares ... e 14,900
Buenos Aires ... L e, 21.200
AUSTRALIA
Melbourne ... e, 9,510
Perth L e it e aea 7.194
ST S 858080 80000058008 0000000000800005 10,526
SYUIIY i ee ittt i c ettt 10,526
AUSTRIA
Vienna
Vienna
Vienna
Vienna
Vienna
BELGIUM
BOLIVIA
BRAZIL
Rio de Janeito. .. ... ... . . vriiinnnnn 6,122
Rio de danewo oo o i ia i 19,270
BRITISH COLONIES
Georgetown, Guiana ................. ... 6,726
Itamiiton, Bermuda ... .. . .. ..., 9,500
Mombras, Kenva ........ . oiiiian.. 13,895
Mombras, Kenya ... ool 8.230
Nairobi, Kenyva ........ ... .0 . 6,100
SHIGUPOTe oo e 7.190
CANAL ZONE
CANADA
Bowmanville, Ont. ...................... 6,095
Bowmanville, Ont. ... ... .. ........... 11,810
Bowmanville, Ont. ........ ............ 24,380
Calgary, Alta, ... ... ... ... ... ... .00, 6,110
Calgary, Alta. ... . . i, 6,030
Calgary, Alta. ....... .. ... ... ... ... 11,860
Drummondville, Que, ... ... . oL 11,780
Halifax, N. S......... .. iiiiiinis 6,050
Middlechureh, Man, ........ ... .. .. ... 6,150
Montreal, Que. ... ... .. 6,005
Montreal, Que. ... .o i 9,580
Montreal, Que. ..ol i
Montreal, Que. ... ... ... ... ... ...
Montreal, Que.
Montreal, Que.
Red Deger, Alta

St, John. N.

Vancouver, B.
CURACAO

....................... ceeee....11,718

CZECHOSLOVAKIA
Bratislava
Prague
Prague

Curacao

Shangbai

COLOMBIA

Barranquilla
Barranquilia
Bogota
Bogota
Bogota
Bogota
Bogota

Teredid ovovunnit i it iieianann 9,734
CUBA
Tavana ... ... . i 10,007
Havana ... ... i i ,36
TUIMUC i i e e 15,008
DANZIG
Danzig oo i et iie e . 7.500
DENMARK
Skamlabaek ... . ... .. 00, seees 9,520
DOMINICAN REPUBLIC
Sante Domingo ... ... . . . ciieee. . 4,619
DUTCH EAST INDIES
Bandoeng . ..... . i 20,620
Bandoenyg ... i 18,830
R R S S s 8 B E0R B e Eaa00 aa000anaa0a a0 15,957
Bandoeng, Java ........ i ieiiieeinnn, 17
Djocjacorta, Java .....eiivereniniiiennenn .
) B EG T 9 50 60 06500 0800 a 000 60030000000
Semerang, Java .....iiiiiieiiiiiiiiea,
Surabaya, Java ... ...l aiiiie e,
Surabaya ..........

Weltevreden, Java

ECUADOR
Riobamba

EGYPT
ESTONIA
FIJI
BUVA tievserereruresseoesssccosssesnsassld,430

Call

Wi
FYRR

AV
IFLJ

FMSKR
IMBIER

DIAFF
DA
[its

PCK

vuoce

F31CD

CT3AG

XDA
XDA
XDA

Location Ke.

FINLAND

FRANCE
AZEN e i 9.760
Lyons oo . e 7,463
IR S 5550508600 80888080 8800800006 0000000 5,172
NG Y6555 5605060860068 680000800600000000 19,350
O N R S 5 0o 8 6060 6000 6 40000600 60a8800 L7580
T 9,230
Paris .. 7.317
Paris .. 6,860
Paris ......... ..., 4,918
Pontoise-Seine-et-Oise 11,720
Pontoise-Seine-et-Oise .11,905
Pontoise-Seine-et-Oise 15,243
Rugles ...... P 5,455
St. Assi 19,840
St, Assi 19,417
St. Assise 19,417
St, Assise 19,355
St. Assise 18,248
St. Assise 18,248
St. Assise ..... 13,441
St. Assise ....... 12,161
St. ASSISe ... e, 12,161
St ASSISe L e, 12,265
St Assise ... 9,950
St. O ASSISe e, L7170
St. Assise Lo, 7.490
Touraine ...... ..o i e 7,500
Toulouse ... .. e i 6,122

FRENCH COLONIES

Constantine ........... .. i i ieieennineans 7.009
Constantine ......... ... .. ... ..iiveeennn. 3.750

GERMANY
Klberswalde .........ciiiiviiiiieinnnnn 7.407
Kothen ........ ... ... ... . ....ceiiii., 7,04
Nalen ... iiiiiai e 11,760
Nauen ........... .. . i i, 15,200
Naueh ... i e, 6,020
Nauen ... e 17,760
NAUCIL v i i i iiee e 060000 9,560

GREAT BRITAIN

Bodmin ... .. ... e 18,105
Bodmin ..... ... ... ... . ..., 9,260
Chelmsford ................... 11,750
Rughy ... ... ... ... o.vii.. 16,164
Rughy ..............c..e. 18,310
Rughy ........ooovviiiie, 18.138
Rughy ... .. ... .. o, 14,493
Rugby .....ovee e, 2,290
Rughy ... .. ... i, 12,195
Itugby ..., o 12,195
Rugby ... e 9,020
RUgby . i i, . 6,993
Sonning-on-Thames .............c00vunus 14,320
HAITI
GUATEMALA
HOLLAND
Hague ..................... P 6,438
Hilversum ....... 9,590
Hilversum 15.220
Huizen ..... 17,775
Kootwijk 18,400
Kootwijk ............ 17,836
HONDURAS
Tegucigalpa ... ..vviiiiniien, 000000 6,170
HUNGARY
Szekesfehervar ........... 00 iiiennns eee. 9,125
ICELAND
INDIA
Caleutta ........c.ocvivvernn.. 0000000000 11,870
INDO-CHINA

Chi-hoa ... iiiieennaes 12

Saigon ... e 16,216
Salgon .. i ee e 12,043

IRISH FREE STATE
ITALY

Turin
Vatican City
Vatican City

Remikawa ......viiiiiiiiiiiniiinnnenna,
Kemikawa ... iiiiiiiinniniienrnnns
JUGOSLAVIA
Belgrade ... ... iiiiiiiiiiiieiiinnnaan 10,000
LATVIA
LITHUANIA
MADAGASCAR
Tananarive . .....veeiivettniacanearaanen 6,000
MADEIRA
Funchal .....oiiivieininienn.., veseees... 6,383
MEXICO
Mexico City. ..ottt iiiiiininnnenianes 14,634
Mexico City........oovvuinn ... 9,380
Mexico City.......... 00000000 a0 ... 6,818
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CNSMC
CNSMC

Vosa

ZL2XX

KAIXR
KZRM
KZRM
KZRM

YO1

n82ry
HSP2
HSP2

OBYOC
HIBIXD
HIBIXD
HBYXD

RW15

RW3KAA Leningrad

RW65
RW19

ZTY

Location Ke.
MeXIico ity i iieeeeeeeeennssansassnass 6,667
Mexico City 9,091
Mexico City 11,111
Mexico City. 97
Mexico City. 7.143
Mexico City .21,249

MONACO
MOROCCO
Casablanca  .......viiieerrioncssrsasanns 6,881
Casablalith ... e 5.882
Rabat ..., i i 12,610
RabBat ... it i e .30
Rabat ..... ... ..o il 12,605
Babat .ottt ia e 9,300
NEWFOUNDLAND
St Johns. ... Lee... 6,800
NEW ZEALAND
Wellingtol o .veee i R . 9.550
NORWAY
PERU

PHILIPPINE ISLANDS
Manila
Manila
Manila
Manila
Poznan
Poznan
Lishon
Oporto

ROUMANIA
Bucharest ............ D00B5a0H008 0600000 13,950
SALVADOR

SHIP PHONE STATIONS

SS. Belgenland
SS. Belgenland

3. Belgenland .
SS. Belgenland
SS. Bremen
SS. Bremen
SS. Electra

(Marconi’s Yacht)

SS. Hamburg .................0...

SS. Homeric ..........coiiiiiinnns

SS. Homeric .......voiiiiviieinnionnnann L7154
SS. Leviathan ............... .. 0.0 .... 8,830
SS8. Leviathan .............cc.00iviiin, ,637
SS. LeviathaD ...............c.oiuua.. . 4,302
S8. Leviathan .............ccoiiunnne. . 3,429
SS. Majestic ... . i e 17.590
SS8. Majestic .....oviiiiiiiiiei i, 13,228
S8, Majestic .......iviiiiiiiiiinen vee.. 4,43
SS, MajeStiC . .e.vveiviiieiiiiiiniieeiaas ,18
SS. OIympic ... e 12,381
S8, Olympic ...t e e e 16,456
SS. Olympic c.eveiieinieiinn, teiesene.. 8,840

Bangkok
Bangkok
Bangkok

Barcelona ......oiieiiiiiiiii i 15,789
Barcelona .......o. i i i i, ,522
Barcelona ......... ... .00 iiieieiiien 6,000
Las IPPalmas, Canarv Islands.............. 7,210
Madrid ....... ... e 7,026
Madrid ........................ 000000000 7,026
W GV ER e 50 a 866600004 088000400000000000000 3000
A O G8 0 e a8 00 a0 0 ad G R 00 B0 0000000800600 6.522
SWEDEN
Motala «.ieeiiiiiintiiiiranaoans vevess 6,070
SWITZERLAND
Berne ... it i .. 9,130
Zurich ... . L e eeeeeea, ,380
ZOICh e 7,229
VAT (5 S0 8 56 6 00803 606000000608 0000000 3,488
TURKEY
UNION OF SOVIET SOCIALIST REPUBLICS

Khabarovsk .......... 0.0 e veeeeeennnas 4,273

.............................. ,333
Leningrad ... ... i i e iee e 11,111
Leningrad ..o iiiiiiiiiiiien e 10,526
MIinsk .......ciiiitiireiieiioeennanaaasnes ,420
MOSCOW o\ ettt iiiinaarrnnsneonsnaraas 51,724
MOSCOW .oovv v v inanrassroannarsanns 5,514
MOSCOW .. .iivinivriivrennnnaasaaasannns . 6,000
Peredvijka . ... ... i iie e ,560
Tomsk ........... e 00000000 ..o 8,111

URUGUAY

UNION OF SOUTH AFRICA
Johannesburg ............ eevsssessrssnes 9,380
VENEZUELA
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Recerver Performance Curve Section

ERVICE men, dealers
S 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
receliver. These ecurves are
not capable of interpretation
by a layman. They should be
translated only by a service
man, dealer, technician or en-
gineer.

Mecasurements made in our
engineering laboratory cover
sensitivity, selectivity and
electrical fidelity. Standards
for these threc 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 se-
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, aceording 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.

would be

Best scleetivity possible
somewhat like a ‘‘chimney’’ whose

i

: e
doduie: Wl spmeredes
L T :;:.'.;‘ il T

j g

Ideal Composite Curve

WWwWwW americanradiohistorv com

sides would be
10 kiloeyeles
apart nearly all
the way up the
graph sheet.
Seleetivity as
E meastred by our
{ laboratory only
1 coneerns itself
i with energy en-
tering there-
ceiver via the in-
put eireuit (dis-
regarding
shiclding effeet-
iveness), sinee
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 cleetrical
fidelity eurve
would be a hori-
zontal line al-
most flatover the
frequeney 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 erystal-controlled dynatron oseil-
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 rcecivers 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
S0.
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Audiola Model 13-S7

UDIOLA’'S model 13-S7 pro-

A duced  the included overall

performanee 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 nut and 25 ohms was used. A

I C
¥ LR

00 AR ADAARARIA1RIDRRR i st iR isiald
M 'Lglq:FH 3 Eeeouenay-se, T
| TCEHEET OO s e e

| I 1000 | 1200 | 1400

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-
tlection on the plate circuit of the out-
put tube, the voice coil circuit was dis-
connected during measurcments.

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 characteristies, 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 ke, while the mini-
mum value of 2.8 per cent was meas-
ured at 1400 ke. 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 ecolumn 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

:;ﬁ‘
Wi
il
Al
L
AT <
:'.:.'!:.':' } HH .E
'.':‘.\’li;'i DA AR
| OFF ETARRRRE VA0 A OARER AR EEATERRR AR MR
RERONANCE [T kit il
%Eéﬁ rr ' '-H‘u .!. !“Jw ’-;1':1. =30

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 mid
electrolytic condenser.

Band Widths

Times Field Kilocucles width

Strength 600 ke. 1000 ke. 1400 ke.

10 8 10 13.5
100 16.5 20 27
1000 2% 35 44

10000 16 525.5 66.5

i

=
=

N7 P2 IS

%‘ 200

W
P20

P
RSy

Sk

SHIADSTEZT

+AUDIOLA-MODEL-13 - 57-
T SR18] —12-1-31
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Brunswick Model E

RUNSWICK model E curves
B 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,

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 equlp-
ment.

From the sensitivity curve of col-

put, of 4.57 watts. However, this
figure does not take into consideration
the harmonies which are present in
the wave forin. 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

t
F
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600 ||l80c 0 | 1200 1400] |

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 ecircuit into the
primary circuit, the former circuit
was opened during all measurements.
The plates of the 247 tubes were
capacitatively coupled to the output

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 ke,
the point of greatest sensitivity, and

:
=
e BT
! i
I=E

——EELD

I
[ﬂ‘f;
Rat! 30|15

I
of this Brunswick receiver. The nine
tubes required are a 551 r-f, 224 first
detector, 224 oscillator, 551 second 1-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

i

capacit: ] 8.4 per cent at 600 ke, the minimum  Times Fietd Kilocycles width
indicating tube voltmeter, which read value. An image ratio of 8910 was Strength 600 ke. 1000 ke. 1400 ke.
the equivalent voltage for a standard found with the receiver tuned to 1000 10 9.5 9.5 12
level of .05 watts. ke. In column 2 is the automatic vol- 100 16 16.5 23
‘The receiver drain was .87 amperes ume control curve which gives a maxi- 1000 23.5 25 34.5
with a line voltage of 114 volts. No mum output, at 10,000 microvolts in- 10000 33.5 37 49
- o e
N % _47'
N N . 1
\ it T
TR 4 4
N TS
N \ 1 \ gy
N > AN W N4
= 5 : ZQH N
§7WMA Al ) Fl:% §\§ X
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3
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e 5R-18 12-4-51
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(General

SNERAL MOTORS’ model

G S-10A produeed the ineluded

performance curves when
measured i our laboratory.

A standard dummy antenna of 20
uh, 200 uuf and 25 olins coupled the
signal generator output to the receiver
input eireuit. A non-inductive re-

1000 | it T

RE-BA8 (ENERTL 07|
T NetERiSEt T |

——
i

|

d 1
e edod LLL H+-H
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REOTES bywnt Se:

£ BPA RASES SHE5A PaT B
E o SEFERG RS il 41808
| I | T
e B e e e s e ans SEONE ENUNE RETNE BESS

j - {CARRIER EREQUENGY-KC.| 1] ||
| 600 | a0 | 1000]1200| 1400] ||

=
L |

3

sistance of 7000 ohms was conneeted
across the plate eivenit of the single
247 pentode output tube to make its
proper plate load, and the output
nmeter was capacitatively coupled to
the plate and indicated .05 watts as
the standard audio level. The voice

Radio Call Bool: Magazine and Technical Review

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

Average sensitivity is found to be
33.1 microvolts absolute from the
curve of column 1, which corresponds

e

g;’jizcrrEgA:L Foelry’ T e
REEHE GEMERAL. GRS ‘
WODEL 37

) Y Gepmms 4
BE! Fr {

to 8.3 mierovolts per meter,
mum noise level of 6.8 per cent was
measured at 1000 ke, while the mini-
mum ol 1.1 per eent oceurred at 600

A maxi-

Motors Model S-10A

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

Below is a sehematie wiring dia-
gram of this superheterodyne. Tubes

SELECHTIVI
GENE

-

AT

required for operation are a 235 first
detector, 235 second i-t, 227 oscillator,
224 second detector, 227 automatic
volume eontrol tube, 247 pentode, and
a 280 reectifier.

Band Widths

Times Field HKiloeyceles width

¥y

coll circuit was broken to eliminate ke. Measured image ratio at 1000 ke  Strength 600 ke. 1000 ke. 1400 ke.
any undesirable retlected impedance  was found to be 10,000 times. From 10 17 17.5 21.5
in the primary cirenit. A line voltage  the automatic volume control curve 100 29 32.5 37
of 117 volts gave the reeeiver a drain of column 2 the maximum output is 1000 42 49.5 58
of .74 amperes. For test purposes the  found to be 5.02 watts, but this figure 10000 59.5 72 —
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Gulbransen Models 10, 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 ecir-

T TTT
T 21
THTL X

TTLT
T
1]

y T

L4 ] 7

LT 4

sensitivity, and the factory alignment
of the tuned ecircuits 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.

Eepam

1
X
L

* TE J% asﬁ*
600111118 ) )l
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 eoupled 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

i
i

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 ke 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
oreatest sensitivity checked. The
image ratio is caleculated to be 21,500
from the input of 1350 ke, with a re-

ceiver tuned to 1000 ke. Under the
seleetivity 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
harmonies which may have been in-
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troduced into the wave form of the
output.

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

Band Widths

Times Field Kilocyeles width
Strength 600 ke. 1000 ke. 1400 ke.
10 7 8 10
100 14.5 16.5 20
1000 21.5 25 30.5
10000 29.5 34.5 41

N
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Kennedy Model 52A

I ; SNNEDY'S model 52-A upon
measurenent in our labora-
tory gave the meluded over-

all response curves.

For  receiver mput, a standard
dummy antenna of 20 uh, 200 uunf and
25 ohms was coupled between the sig-
nal generator output and the antenna

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

An  average sensitivity of 14.5
microvolts absolute is found {rom the

consideration was made of the har-
monies 1 the wave form at this power
level.  Band widths will be found
tubulated under the selectivity curves
of column 3.

At the bottom of the page is the
schematie wiring diagram of the re-
ceiver, irom which we find the re-

circuit. A non-inductive load resis-
tance of 7000 ohms was used to mateh
the output mmpedance of the single
247 tube, the plate of which was
capacitatively coupled to the output
indicating voltmeter, reading a stand-

curve of column 1, which is equiva-
lent to 3.625 microvolts per meter.
At 600 ke the minimum noise level of
0.7 per cent was measured, while a
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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

ard level of .05 watts. 'The voice coll maximum of 44 per cent occurred at  Times Field Kiloeyeles width
cireuit was opened during all meas- 1400 ke. An image ratio of 3770 was  Streaath 600 ke. 1000 ke. 1400 ke.
urements to prevent any undesired found with the receiver tuned to 10 9 10 10
load being reflected on the primary 1000 ke. IFFrom the power overload 100 15.5 17.5 17.5
eireuit. curve of column 2, the maximum out- 1000 23.5 26.5 26.5
A line voltage of 117 volts made put is recorded as 1.27 watts, but no 10000 37 41 41
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Kolster Models K-90 & 92

HEN 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 cm-
ployed to feed the signal generator

ard equipment with the receiver by
the manufacturer, and with no altera-
tions in the alignment of the tuned
cireuits.

In column 1 the sensitivity curve
oives an average value of sensitivity
of 1.36 microvolts absolute, which cor-

ure disregards the harmonies intro-
dueed in the output wave form at this
level. In columm 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 schematie wiring diagram of the

output through the receiver input ecir-
cuit. The plate cirenit 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 ecapacita-
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-
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I REBSB ArsTER | BL ERISA
! . e TMGUELARA
T “NOQEL 4590 |~ T RE ik
1 T + 5 | £l
- S SRS AU (LA S SN T S — )| I i
I a2 il
1| i | L
llf;v‘l;(l' ':T‘“ [ -;' —.“_’E_" —— — _.E‘T [
Ba48 AAm) aoamm e : g1 i B AR
S I S AT ST R -9 RN S
RESR A S 0N BRSNS _l;_?_ﬁ 0k RENES A \\:{
11 g‘ v —'! = '
ot b S B ! Bk
T — = e e eaa e I === L ik
Y = ._v___._,_L]_ﬂ_g~
XN IR ETY X1 A D
Hi ]Il !
(] // M
AR el o s s e e
. y =
INH /.
X{" - / At - ‘RS SEEUN EREIA 81 ——
[ L JCARRIER FREQUENGY-K.CL L
T ATV AR RSIITEE |
I Tyl U
| p00 |[,'800/1| 1000 | 1200 140Q| | |

E]ih"-l:iLTS'Z.:§

responds to .34 microvolts per meter,
with a standard height antenna.
Measured noise levels were 50 per
cent at 600 ke, the maximum value
measured, and 10.8 per cent at 1400
ke, the minimum value. At 1000 ke
the image ratio was found to be 92,-
800, with the signal introduced at
1350 ke and the receiver tuned to the
first frequency. From the automatic
volume control curve of eolumn 3, the
power output is seen to reach a maxi-
mum value of 6.80 watts, but this fig-
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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 sereen grid,
automatic volume control tube, and a
280 type rectifier. The first detector
is modulated by the local oscillator in
its cathode ¢ireuit, which is connected
to a pick-up coil on the oscillator coil.
Band Widths

Times IFicld Kilocyeles width

Strenglh 600 ke. 1000 ke, 1400 kel
10 7.5 8 8
100 13 15.5 16.5
1000 18.5 225 955
10000 23.5 29 33.5
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Majestic Model 25

cent measurements in our lab-
oratory are given below.
To couple the signal generator out-
put to the reeeiver input cireuit, a
standard dummy of 20 uh, 200 uuf

URVES on the Majestic model
25 superheterodyne from re-
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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 eir-
cuit. To prevent the voice coil eir-
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 faec-
tory adjustment, while the tubes em-
ployved during tests were shipped with
the chassis by the manufacturer. At
all times the volume control

turned to the maximum position.

was

monics 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,

gieess

Average sensitivity measured from
the eurve of column 1 1s found to be
2.3 microvolts absolute, whieh corre-
sponds to .575 microvolts per meter
with a standard antenna. At 600 ke
the noise level was 16%, the minimum
measured value, while the maximum
of 40% occurred at 1000 ke. An im-
age ratio of 47,700 was measured with
the receiver tuned to 1000 ke. Irom
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-
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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 eircuit for 50 to
60 cyele operation and 25 to 50 cyele

supply.

Band Widths

Times Field Kilocycles width

Strength 600 ke. 1000 ke. 1400 ke.
10 5 6.5 7.5
100 12 15.5 17
1000 20 24 28
10000 28 36 39.5
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Pilot Model 148

Pilot model 148 superhetero-
dyne made from our recent
laboratory measurements are included
on this page.
The signal generator output was
coupled to the receiver input ecircuit

£843 8RS aRE RRE 1 ERE RN |1 FEY ] H1 1 HR AU AR (A4 ORin s ke s mewmamnmns
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P ERFORMANCE curves on the

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

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

is 52 microvolts absolute, which is the
equivalent of 13 mierovolts 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. Ilow-
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 ke the
image ratio was measured to be 540,

lated band widths, from which they
were laken.

At the bottom of the page is a
schematic wiring diagram of the ilot
model 148 superheterodyne. Required
tubes for operation are a 551 r-f, 224
first detector,

227 oscillator, 551 sec-
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ond i-f, 227 second detector, 247
power pentode, and a 280 full wave
reetifier. 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 erid eircuit of the see-
ond i-f tube for the local position.

Band Widths

Times Field Iilocycles widih

of .05 watts. with the input at 1350 ke. Noise levels  Strength 600 ke. 1000 ke, 1400 ke,
In all measurements the volume con-  were 1.29 per cent at 600 ke, which 1s 10 9 11.5 11.5
trol was turned to its full position, the minimum, and 2.2 per cent at 1000 100 20 24.5 24.5
no adjustments were made to alter the ke, the maximum. Under the selectiv- 1000 32.5 40 40
factory alignment, and the tubes used ity curves of column 3 are the tabu- 10000 45 95.5 55.5
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Silver-Marshall Model A

ROM recent measurements in
Fom' 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

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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uuf and 25 ohms, connected across the
chassis antenna circnit. 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 effeet of the voice coil eireuit,
it was opened for all measurements.
The vacuum tube voltmeter was ca-
pacitatively coupled to the plate eir-
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

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 ke and 5 per cent at 1000 ke,
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 harmonices introduced in
the wave form across the output trans-
former primary. 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 schematice
wiring diagram of the model A super-
heterodyne receiver. Tubes required
are a 9551 r-f, 224 first detector, 227
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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. DBias 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 Kiloeyeles width

Strength 600 ke. 1000 ke. 1400 ke,
10 7 7 7
100 13 13 13
1000 18 18.5 19

10000 23 24 25.5
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Sparton Model 10

FTER measurement in our lab-
A oratory, the Sparton model
10 superheterodyne gave the
following overall performance curves.
Signal generator output was cou-
pled to the receiver antenna input eir-
cuit through a dummy antenna stand-
ard of 20 uh, 200 nuf and 25 ohms. In
order to prevent a loading effect of
the voice coil circuit, it was broken,

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 valuc of 6 mierovolts absolute was
found for the average scunsitivity, a
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and the plate of the output power
pentode was capacitatively 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 eireuit of
the 247 pentode to mateh its operat-
ing impedance load.

With a line voltage of 116 volts, the

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 ke 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

at 1000 ke, with the signal impressed
at 1350 ke. From the eurve of col-
umn 2 the power overload was found
to reach a maximum value of 2.65
watts. This ficure does not take into

account the harmonics produced. Di-
rectly below the selectivity curves of
column 1 are the band widths.
Below is the schematie wiring dia-
gram of this receiver.

The sceven re-
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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 peu-
tode, and a 480 full wave rectifier.

Band Widths

Times Field Kiloeycles width
Strength 600 ke, 1000 ke. 1400 ke,
10 10 11 12
100 17 19 22
1000 25 29 33
10000 345 41.5 46.5
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By LEROY M. E. CLAUSING

Consulting and Designing Radio Engineer

HE rapid development in the

I design of frequency control
equipment has made it possible

not only to keep within fifty eyecles of
an assigned broadeasting frequency,
but it is now possible, with the equip-
ment described below, to hold the fre-
quency to within 5 eycles 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 cyecle. 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 oceasional check to
maintain such operation.

The erystals, 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 erystal 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
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Precision Frequency Control Umnits

the metal of the erystal holder the
temperature variations of the erystal,
as power is applied, are direetly con-
trolled. The bulb of the thermometer
is also in contact with the ecrystal
holder, so that the temperature shown
on the front of the panel is actually
an indieation of the erystal 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 Three Scale Ranges

N ohnnneter with a wide range
1s perhaps the second most use-
ful piece of measuring equip-

ment in the serviee field or laboratory.
A bridge for measuring resistance
values Is in general prohibitive in
price and usually such an instrument
1s not intended to be portable. Coding
of resistors accordine to the mew
standards 1s a forward step, but sueh
resistors have been in use less than a
vear and serviee 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-¢ milliammeter. Their
limits of accurate reading are ap-
proximately as follows: for the 114
volt battery, 25 ohms to 50,000 ohms;
for the 7% 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 3 battery. The other
two ranges employ the small 714 volt
C battery, as shown in the back panel
view at the bottom of eolumn 3.

Simplicity consistent with reliabil-
ity and ruggedness is the keyvnote of
this meter, the wiring diagram of
which is given at the bottom of ¢olumn
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 1V volt, 7500 ohms
for the 7% volt, and 45,000 ohms for
45 volt battery. Llectrad wire-wound
resistors are used and the chosen
values are low enough so that the rheo-
stat resistance, when added to them,
gives the caleulated value, with pos-
sible variation cach 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
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should last almost indefinitely, beeause
at no time is the drain in excess of
1 ma.
Electrad resistor is required.

An adjustment of only one
This is

the value specified as 43,000 ohms, for
which a 50,000 ohm unit was em-
ploved. 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
seale, 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 resistanee 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 seale 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 114
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
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richt end of the ohm scale, 1. 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. Ior 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 cireuit 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 scerews which will be found
equally spaced on the outside of the
case, near the rear edge. One of these
is probably scaled with lead or sealing
wax and this material must first be
removed by picking or scratching it
out with a small serew-driver. Then
remove the outer case. Be careful
never to touch the pointer, because it
1s of very light construction. Remove
the two serews 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 50c to cover

our cost of printing and handling.
Overall dimensions for the instrument
are 5 inches in width, 8 inches in

length, and 314 inches in depth.
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receiver, but from the standpoint
general efficiency we believe that

u might benefit by replacing the 230
tube with a 232 type. We assume, of
wse, that you will take the proper
precautions in the necessarv shielding
n making the change-over. Shielding
lone would inerease the selectivity

Jas. Bohn, St. Louis, Mo.: Please
end me as much information as pos-
sible on the following. 1. Ixplain the
unctions and uses of the new vari-
able mu tube, especially the 235, the
new pentode tube type 247 and sereen
arid type tubes of the 224, 222 and
232 types. 2. Why is not a ground
connection always made on a receiver
mstallation? Ans.—In answer to your
first question, which is rather wide in
its scope, we shall cover first the
sere 1d type tubes ordinarily en-
countcred.  This tube was designed
primarily to reduce the capacity be-
{ween plate and grid, which, in ordi-
nary tubes, introduces coupling and
limits the amplification because of
feed-back and attendant oscillation.
Placine the sereen within the tube re-
duces the inter-electrode capacity by
many times. Ilence with proper
shielding the gain successfully em-
ployed may be as high as 70 or 80 per
stage. However, shiclding is entirely
necessary to have improvement over
the results which are obtained with
the ordinary three-clement 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 rcason 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 bencfits are at once appar-
ent. Ordinary superheterodynes to-
day employ a second deteetor coupled
directly to the output tubes without
an intermediate audio stage, which are
sufficient for broadeast 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,
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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 oceur which make ad-
visable or necessary a ground connee-
tion. In almost every case, if a
receiver is highly regencrative or ac-
tually spills over into oscillation, an
carth conneetion 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 subseriber to your maga-
zine for several years but have never
used the privilege ot 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 1 de-
cided to rebuild it in a more compact
form to make it ecasy to handle as a
portable set. I find now that I am not
able to tune below 1250 ke, while the
upper end of the broadeast 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 6147 in the
plate leads and 4%,” in the grid.
Please advise if your data on this re-
ceiver shows that it would tune down
to the lower end of the broadecast 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 1s only one
thing which will cause any receiver to
fail to reach the 1500 ke 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 vour rebuilding and is due to the
following things, which will be dis-
cussed briefly. Increase in length of
vour leads, especially plate and grid,
is a very serious factor, especially if
they are shielded or approach your
receiver shielding closely. Also, in
rebalaneing 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 ecir-
cuits. WIBO, being the next to the
last channel or 560 ke, 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 vou give the works to. That would
make it absolute and final, especially
since the voltages are cockeyed on
AVC ecircuits 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, Tll.: 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-e 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 defeet in the set
to cause it to reach disagreeable pro-
portions. 1f 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 eleetrolytie 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 cither 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 cireuit.
There are many different types of
automatic volume control cireuits,
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
2114, turns of No. 30 d. s. ec. 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 1014
turns of No. 30 d. s. e. 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 714
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 415
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
schematie 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-
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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 eleectrolytic con-
denser has too high a leakage for use.
Ans.—One method would be to con-
nect a 0-10 or 0-50 d-¢ 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
1% 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 direet 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 unserew
the trimming condensers on the gang
condenser as far as possible and still
maintain a balance of 1300 or 1400
ke.

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-
tomatie 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

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

. E E
with the other two, I = = R = R

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

PERHAPS the reader is familiar

| 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 =
80 = .1 ampere flowing in the resistor.
Power expended in the resistor can be
found from any of the three power

cquations. From the first we have

P = (.1)2(60)= .6 watts. From the
2

second it is evident that P = % = .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

forinulae the wattage dissipated 1s
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-

. —_ 45 — 5
peres. Then R = 009 = 5000 ohms

of resistance and the power utilized
in heating this resistance is P = .405
watts.

Suppose now that I wish to calecu-
late the resistance values for the
bleeder circuit of a radio receiver, as
llustrated by the diagram on this
page. I know what voltage valucs
are required, but it can be scen that

47
47 volts, we have I = 5000 = .0094

amperes or 9.4 ma, which must flow
through the potentiometer when the
sensitivity of the receiver i1s at a
maximum. R, which 1s 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 4+ (3) (6.5) = 9.4 4+ 19.5 =

&3
28.5 ma. Then R = 0985 = 105
ohms.
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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

wwWw americanradiohistorv com

Next we shall take R, and find its
required value. It is true that when
the arm of the potentiometer is at the
end toward R, 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.

90-50 40
Then Rz = ~5605~ = To094 — 4270
ohms. R; carries not only the bleeder
current of 9.4 ma, but also the screen

o
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current for the three 551 type tubes,
which is taken as .5 mna per tube as an
average value. The total current
through R; is then 9.4 ma plus 1.5

ma, or 10.9 ma. ThenRs = 22020
_A60 g o 0109
0109 77 g

We shall now determine the power
rating of the resistors required. For
the 105 ohm resistor we have P =

(3)2
105
tiometer P =

= .0857 watts.
(47)2

5000
(40)2 o
1 2 ) = T = ]
For R? we have | 1270 377

watts. And finally for R; we have

= %= 1.75 watts.
seen that the resistance and wattage
values are odd numbers in most cases.
In practice no serious results would
be had if R; were 100 ohms and of .5
watt size, Re were 4500 or even 5000
ohms In resistance and 14 watt
capacity, and Rj equal to 15000 ohims
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.

For the poten-
= .442 watts.

1t can be

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 sccondly
that thesum of the currents approach-
ing a point and leaving a point is also
zero. '

From our previous statements then,
I, 4+ 1,4+ 1I; =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 R, and E,, the
second by Rs;, Ea, R, and E,, and the
third by R,, Rs; E,, and R, 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, cte. 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 R;, and — IR, + E)
= 0, since the product of the current
and resistance gives a voltage drop.
For the second loop starting with Rj
and going in a counter-clockwise
direction, we have — I, R; 4+ E;, —
I, Ry + Es = 0 by the same rule as
used in the first loop. Similarly, for
the outside path or third loop, start-
ing with Rj;, we have in a counter-
clockwise direction, — I, R; + I, R;
— I, Ry + Es = 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 E, =
45 volts, K, = 180 volts, R, = 1000

ohms, R, = 10,000 ohms, and R; =
100,000 ohms. From the first equa-
tion, —I, R, + E; = 0, we can write
I, R, = E;, and substituiion gives I,
: 5
(10,000) =45and I, = 10,000 .0045
amperes. From the second equation,
- 12R3+E1 d 12R2+E2 =0, we
can write, Ig R3 + Ig R2 = E2 + E1
and substitution gives I, (100,000) +
I, (1000) = 180 + 45, and I, (101,-
‘ 225
000) = 225, or I, = 101,000
.0022277 amperes. Finally, the third
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or outside loop gives, —I: R; + I, R,
— I, Ry + E; = 0, and can bewritten
I R + E;: = I Rs + [ Ryor I
(10,000) + 180 = I, (100,000) + I.
(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
Is, the total current flowing through
the battery E;, we have, I, 4 I, + I
= O, or 13 = Il + Ig = .0045 ‘+‘
0022277 = .0067277 ampers or about
6.7 ma. To find the voltages across
the resistors we use Ohm’s law. For
Ri, we know that E, is the voltage
because 1t is connected directly
across it. The voltage drop through
Rjis I, Ry or (.0022277) (100,000) =
222.77 volts. And the drop through
R, is Iy R, 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 —I2R3+E1 - I2R2 +E2 = 0.
Substitution gives, ~222.77 + 45 —
2.2277 4+ 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
cqual 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 many 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 Book’s New

PELED 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 cquip-
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
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section is switehed automatically when
the frequeney control is varied. For
selectivity measurements, this feature
is of inestimable value, beeause 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-

HFIANOARD MINAL DENERATON
o ) E7A] RIUL BA
IENERAL RADD OO
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Generator was installed a month ago
to give the readers the most accurate
data possible on the pertormance ot
broadecast 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 conduet 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 switeh, which enables
the operator to obtain the five stand-
ard test frequencies, namely: 600
ke, 800 ke, 1000 ke, 1200 ke, and 1400
ke. Direetly below this control is the
ke-off-resonance control, a true inno-
vation to generators of this type. An
ingenious arrangement of a three-
gang condenser permits ealibration by
one ke steps to 450 or —50 ke from
the frequeney, on 600 ke, 1000 ke and
1400 ke. The proper gang condenser

ator controls, the upper being the
ratio scale and the lower the microvolt
scale. There is not a continuously
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(Generator

variable control, sinee 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 lftle
added value.

Other controls are of the ordinary
nature, consisting of an on-oft switch,
external-internal modulation, earrier
frequeney, on-off filament, and carrier
amplitude control. A percentage mod-
ulation meter, carrier amphitude 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 conneected externally to furnish
the heater current for the two 227
tyvpe and two 112-A type tubes em-
ployed in the oscillator and rectifier
cireuits.

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 rehiability. 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 whieh have very
large bearing surfaces. An example
of this is readily scen at the right-
hand side of the lower illustration,
which shows the cover plate partly re-
moved. The light colored ecireular
band on the lacquered shield repre-
sents the actual bearing surface af-
forded the cover plate.
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Ceramics and Expansion

HAT 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 conerete
road strips, and the considerable gaps
left between structural members of
bridees,

Among other minimums constantly
sought by the seientitic and industrial
worlds is the minmum coctticient of
thermal expansion, by which is meant
the ratio of chanee in leneth per de-
oree to length at 0 deg. ¢ In many
applications it isx desirable to have
practically no change in the length or
other dimension of a given mass of
material, rrespective of temperature
variations over a wide ranve. To meet
such requirements special metal alloys
liave been evolved, stiee eceramies have
not been considered practical for the
purpose.  The general reference for
minimum thermal expansion hias been
Invar, an alloy largely employed for
wateh springs and precision instru-
ments.

Engaged in the unique task of de-
veloping special ceramies for specitie
and scientitic requirements, Henry L,
Crowley of West Orange, N, I, took
upon himself the task of evolving a
material of still lower coetticient ot ex-
pansion than Invar.  He sought his
solution in the field of ceramies rather
than metals and allovs.  Despite the
failure of previous research, this spe-
clalist and his staf” persisted in their
search for many months, finally evolv-
ing an entirely new formula known as
(‘rolite No. 7 with a coefficient but
one-fourth that of Invar at 100 dee.
(', and with a two-to-one advantawe at
1000 deg. C.

The new material is far below the
well-known eeramie Sillimanite, until
now the choice for low thermal expan-
sion applications such as spark plug
cores.  Porous Zircon, magrnesium sili-
cate, fused alumina, and rutile are
high when compared with Crolite No.
7. At the high temperature of 1000
deg. (., 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 convineed
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.

IFor those preferring precise com-
parative data, the following tables are
presented, covering a low temperature
and a high temperature range, and in-
dicating coefficients for different ma-
terials:

Low Temperature Range
(0-200 deg. C.)

temperature changes, a material of
low cocfficient 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

Hermsdort Poreelain ... ... 4,25 ¢cramie rather than an alloy. How-
Sillimanite ..o 419 ever, when it is further noted that its
PAYPCX ov e 2.9 coefficient is betwecn one-half and one-
Alundum ..o 7.1-8.5 fourth that of the heretofore lowest
Carborundmm ... 6.58 cocfticient known, it becomes evident
DN P e S B o B B h e s 1.5 that the new matcrial has many po-
Crolite No. Toviiiiiiio . 9 tential uses. It is required in certain
Crolite No. 7.0 ... ... )5 existing devices and machines where
[ — T 1 T I T T T
O R — — J /
| | | !
oof—t—t+—FF—+—t—r—+——+— _’__F /
| | i N e
- + + B ! e
1| 1 1 ' + ' S+t -{— ZI‘\S /,
0.8 4 . Sy L S S SO N\ A
| o\/ /
R J 5 . =l + 4 4 _J.(JQ\_ — <N
f | i i ) / I
0l ——t—r—+—r———H S - ~4-/
{ { T_ | | / g (\"\
——t 1— 1 + + 4 A ]
T + {
I | 1,/ WK FUSED |
oe)b—t—1p—+ L U b b A ] ALUMINA |
z | T 17 T !
5 1 | S N B LA N, R |
2 . Q’_T I T
z 7 /R | |
& O sr -+ ~+ - ——+ +——1 + ~ A /—-4— — — +
. | ' AW P
- T - —+ . — —- . - it -1 N - ~t—
- ( | | V/ ’ (o\ 7—'7_ f /".
Z 04Tt ——— T F—F— A LN ! ! ‘;(‘Q'/l et
w | i | ) 9\0 l I‘J\P* 4
v , ‘ x AL ' ) - | [
o b .t — == P S W ,vb —_— 9\\: f > -4 + !
& 1 . LAy | ]
oO3¢—t+—t——+ — 4 7| — [ 0% I
L t—1— + -+ r/-« ,‘-"( - l + /_J‘/;?\C.O | ]' e 7 /1‘/
I | A 27 | LT -
02— 1AL L ?!O‘qe/‘./'
[ .- i '
— [ T o e 1 — +-—4lr —t i
L ot | - | T |
T -« _’ —— —tr—t—7 I ?
I ' | | u '
- et | | | |
= A
| | |
i [ i I . L - . | !
300° 400° 500° 600° 700° 800° 900°  4000°
TEMPERATURE ( DEGREES)
High Temperature Range precise dimensions and spacings must
(0-1000 deg. C.) be maintained despite wide tempera-
Crolite No. 7................. 270 ture variations, and again where se-
Sillimanite .............. R %.98 vere heat shock must be sustained
i{ulhte... e gg without damage. Processes formerly
e d Y [} M : :
Magnesium Silicate Type...... 0 1mpracticable due to the non-existence
Rutile ........ .ot 8.85

It should be noted that, in addition
to maintaining its dimensions within
narrow limits over a wide range of
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of a material of sufficiently low coef-
ﬁf*ient of expansion may now be car-
1-1ed' on with the aid of this new ce-
ramic,
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A Short Wave Transmitter

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 ke
crystal is employed. The tube to the
right doubles that frequency to 7060
ke, which is passed along to the sue-
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 ecir-
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

FREQUENTLY an amateur of

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
IHertz 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 ke.

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 ecircuit without having to reneu-
tralize. Since neutralization is a sub-
ject well enough known to those who
might be interested in this particular
lavout, no explanation of the process
will be made.

The bypass condensers used across
the 7l 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 arc
also Sanzamo of the same kind, whose
values are shown in the diagram.
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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 erystal 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 ochms 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 erystal 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
on 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 RS,
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
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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 ecan
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 Broadcasters

Courtesy of Good News, Oct.-Nov.,
1931

ONFUSION on the air in the

days of broadeasting’s infaney

1s a painful memory to most of

us. Now, with the 600-odd broadeast-

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 ocenrred that the task of

keeping stations to their allotted wave-
lengths 1s a difticult 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 effeetive supervising is
necessary to prevent ehaos. Send 600
capable and well-meaning  motorists
up various lanes to a ervossroads where
a traftic officer is on duty and no con-
gestion is likely to ocenr. But take
away that officer and a snarl will re-
sult that it will take many policenen
tountangle. The

tion obviously must be equipped with
the finest receiving apparatus and
must, in addition, b(, extremely favor-
ably situated. One reason for the lo-
cation of the Radio IFrequencey Moni-
toring Station at Grand Island was,
of course, its proximity to the geo-
eraphie c¢enter of the country. DBut
there were other determining factors.
For example, the Government first
considered other sites in Nebraska and
neichboring 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
Istand Station is sandy. The site,
comprising H0 acres, was sold to the
Government for $1.00.

Absence of man-made disturbances
was an huportant requirement. When
the Department of Commerce selected
the Grand Island site, it assured itself
that no power lines would be built
nearer than three miles to the Fre-
queney Montitoring 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 opcrator of any re-
ceiving set can ecasily 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
Kuropean 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 antenna’’ system is
sometimes used at Grand Island to
minimize fading, as well as statie 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,

broadeasting situa- wﬁ,@’ﬂ
tion Is much the ] :

same. There has to
be a trattice (iﬂi('(‘l'.
It is the duty of
this officer to set
arightstations
which are interter-
mg with other sta-
tions through va-
riations in wave-
leneths, Inmost
cases, this Is unin-
tentional, due to
faulty  equipment,
and the station is
mstructed to make
corrections. In the
event of an inten-
tional vartation,

the station would
in all probability be ordered oft the
air,

Checks U. S. Stations Regularly

The radio traffic officer is stationed
near the town of Grand Island, Ne-
braska. Iis ofticial title is Radio I're-
queney 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 check on U. 8. broadeasting 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 suceessfully, such a sta-

tion is about five miles west of the
town and is set back some distance
from the hichway. There are no high-
power broadeasting 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 broadeasting station in the
country and are probably as sensitive
as any receiving sets in use today.
More sets will be added »s the need
for them arises.

Miles of Antennae

An important feature of the Grand
Island Frequency Monitoring Station
is the antenna system. There are
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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 c¢lock
which 1s mounted in a vacuum cham-
ber in a ten-ton conerete column. The
precision clock corresponds to the
standard pound, the standard foot,
the standard quart, etc., in Washm"-
ton, and is law to the broadcasters
Its pondulum makes one complete
sWing in two seconds, or one-half eycle
per second. This frequeney is multi-
plied through a tuning fork and vae-
uum tube amplifiers to 30,000 eycles
per second, from which harmonlcs are
prodiiced 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

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-flving transeontinental air mail

pilots to steer clear of

transmitting conditions.
Approximate signal
strengths are noted as
well as any other char-
acteristics of the re-
ceived signal. By rea-
son of this information,
it 1s expeeted 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

A7

i

e

S

o}
} iasiamenls

the aerial. At the left
are the intermediate fre-
queney receivers, and to
the right ean be seen the
serecned measuring
booths, Preecision Clock,
and high frequency re-
cetvers.  The signal
energy 1s transmitted to
the measuring appara-
tus within the sereened
booths by means of a
conductor enclosed in a
metal tubing, which ai-
fords the necessary
shielding against stray.

Sound on Trucks for Advertising

The R. C. A.-Vietor Company is now
building portable radio units equipped
with Universal Eleetrie 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 speecches, concerts, athletic

events, ete., where large crowds are
gathered. A picture shows a Graybar
Western Electrie 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-
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cently completed a successful tour to
handle the sound amplification for
various public events in Colorado,
Montana and Wyoming.

The possibilities in this sound trueck
market have barely been secratched,
and the wide awake radio merchant
will find splendid sales opportunities
awaiting any aggressive effort in this
direction on his part.

S
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When Will Television Be Reality?

QUESTION is often asked,
“Ilow long will it be before
television will become a con-

mercial reality 2’ 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 1mpractical 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 sereen 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 distinet vertical line. Next
throw the projector out of focus just
enough so that this vertical line
smeads approxnuateh one quarter of
an inch. This gives a picture w ith
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 kilocyeles.
Iarmonies 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-
chironization developed, such as the
transmission of a synchronizing fre-
queney 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
broadeast transmission. This is partly
hecause 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 pieture is so much more no-
ticeable than in speech or musie.

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 refleeted energy from
the Heaviside layer, there is always
the possibility: of unevenness and
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 satjsfactorily 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
backeround should be at maximum
brilliancy. Next the scene might
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change to show a single spot of light
in a room of otherwise total darkness;
for instance, a prowler using a Hash-
light to locate the safe in a darkenod
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 broadecasting
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
inereases 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 seanned, 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 ean be seen that the sky in
the first picture would be only shghtly
more brilliant than the background in
the second picture which, of course,
should be jet biack."

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.

(Continated on page 42)
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Service Alignment of Supers

HEN 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 rcceiver 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 ecirecuits, 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 ecircuits 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 deteetor
tube from the good set and wrap the
bared end of a piece ot 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 not to one side or the other
of the carrier wave. Now clip one
terminal of a .00023 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 eireuits 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 oseil-
lator eircuit tuning is one of the most
important adjustments in the receiver
because of the fact that it alone deter-
mines the dial setting. Sclectivity in
the 1-f end is great enough in the aver-
age super so that misalignment of the
r-f cireuits 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 condenscrs. At any rate, this
should be checked when making the
adjustment of the oscillator eircuit.

It is well to make use of a calibrated
oscillator, if one is available. If not,
the signals from broadcasting stations
of known frequeney 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 frequeney 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 ean 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
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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 reccived.

If it is a case of the pointer or dial
having slipped on the drive shaft,
loosen the set serews 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. Ior
instance, suppose that after having
adjusted to a high frequeney station,
we cheek against a 600 kiloeyele sig-
nal and find that the pointer has to
be moved to 590 kiloeyeles for proper
reception. In this case, the set serews
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 then
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 frequeney.
The only noticeable difference will be
that the dial reading of a particular
signal can not be changed with changes
in alignment of these cireuits. Trim
them first at the high frequeneies and
then check them on the low end of the
dial. This check can be made by
slichtly 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.
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A New Super-Control R.F. Pentode

CA Radiotron Company, Ine.,
R and E. T. Cunningham, Inc.,

have announced a new tube
called the Super-Control Radio Ire-
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 1t particularly suitable
for use in new designs of automobile
receivers and radio sets intended for
use on 110 volt direct current lines.

The ’39 1s 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. 1Its
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,
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CATHODE[l} = =— — PLATE
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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 cle-
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-
feets 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 tending
toward better set per-
formance, sinee 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-

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

eration. Owing to or Cunningham vacuum tube.
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Set Manufacturers and Brand Names

Manufacturer Address ‘ Brand
Acme Mfg. & Elec. Co. ..., 1440 Hamilton Ave., Cleveland, Ohio..... ... ... ittt ittt annnns Acme
Advance Elec. Co. ...t iennnn. 1260 W. 2nd St., Los Angeles, Calif. .. .. . i i e i e e IFalck
All-American Mohawk Corp. ............. North Tonawanda, N. Y. ... e e ettt e i i i Lyric
Amrad Division .......c...ii i, Crosley Radio Corp., Cincinnati, Ohio. .. ... 0 e et e e Amrad
Andrea, F. A. D, Inc. ........c..ciinvun.. Long Island City, N. Y. cu ittt ittt e e e e e e e e e e IFada
Atchison Radio Mfg. Co. ................. 125 N. 6th St., Atchison, Kans. ...... ..ttt e e .. Atchison
Atwater-XXent Mfg. Co. ........oovven... 4700 Wissahickon Ave., Philadelphia. ... .. ... . . . i, Atwater-Kent
Audiola Radio Co. voverivvne it iiinnn s 130 S, Green St., Chicago. . v ittt ittt e e e Audiola
Automatic Radio Mfg, Co. .......co. ot 332 A St., BoSton, MasSsS. v v it ittt ittt e Tom-Thumb
Brown & Manhart................ ... ... .. 6219 S. Hoover St., Los Angeles, Calif. .. . ... .. .. . . . e Ranger
Browning-Drake Corp. ...........c..ou... 224 Calvary, Waltham, MassS. ....... .. ...t i Browning-Drake
Erunswick Radio Corp, .................. 120 W. 42nd St, New Yorlk City. ... ... .. e Brunswick
ardinal Radio Mfg. Co. ................. 2812 S. Main St., Los Angeles, Calif. .. .. ... ... e Cardinal
Cardon-Phonocraft Corp. ................. 5. Michigan & Horton, Jackson, Mich. ........ ... ... ... .. ... .... ....Cardon-Sparks
Carteret Radio Lab. ..................... 254 W. 18th St., New YorKk Gty ...ttt e ettt e s, Carteret
Champion Radio Mfg. Corp. .............. 1865 W. Gage Ave., Los Angeles, Calif. ... 0., ...v......Champion
Cleartone Division ....................... Cincinnati Time Recorder Co., 1731 Central Ave.. Cincinnati, Ohio. ... ... ....... Cleartone
Colonial Radio Corp. ............cvuunn. 254 Rano St., Buffalo, N. Y.. ... e it e e . ... ...Colonial
Columbia Phonograph Co. ............... 1819 Broadway, New York Cily ... ..ot e s, Columbia
Continental Radio Corp. ................. IFt. Wayne, Ind. .....iniiininiie e i R A A A B e S b Star-Raider
Crosley Radio Corp. ...........civviunn.. Cincinnati, Ohio ... it e e Crosley
Davison-Haynes Mfg. Co. ................ 1012 W. Washington Blvd.,, Los ANECleS. oot Angelus
De Forest Radio Co. ............c.. Passaic, N. J. vttt e e e e e e e DeForest
Trelco Radio Corp. ......cviiiiiiiinnnnn. DAy ton, ORIO tuuttetit ettt ittt e e Delco
Fichophone Radio Mfg. Co. ............... 104 Lake View Ave. Waukegnan, ... .. ... ... . .. ... .. . e i chophone
Edison, Thos, A, Inc. .................... Orange, N. J. ottt ittt ittt e e IKdlson
Electrical Research Lab, ................. 1731 W, 22nd St.,, ChiCagO. .vv e, e, Eria
Elmore-Lambing Radio Co. .............. 1205 S. Olive St.,, Los Angeles, Calif. .. ... .. . ... Singer
Flint Radio Co.,, Inc. ........ .o, 3446 S. Hill St., Los Angeles, Calif. . ... ... . e Flint
French, Jesse, & Sons Co. ....... .. ... ... New Castle, INA. . ..vt it ttrnn it it et e, Jesse-French
General Electric Co. .....ovvvvo .. Bridgeport, Conn. . ... ... i ... ...General Klectric
(ieneral Motors Radio Corp. .............. Dayton, ORI, s uee ittt et ittt e et General Motors
Gilfillan Bros.. InC. ....vvvievnneennnnnnn. 1815 Venice Blvd., Los Angeles, Calif. ................. A Gilfillan
Gray & Danielson Mfg. Co. ............... 2101 Bryant St., San Francisco, Calif. ....... .. Remler
Graybar Elec. Co. . vvvneevivenennneenennnn Graybar Bldg., New York City ... ...ttt e i e Graybar
Grebe, A. H.,, & Co., Inc. .................. 70 Van Wyck Blvd.,, Richmond Hill, N. Y. ... ... ... . ... . . .. ... e Grebe
Griffin Smith Mfg. Co. .... ......... ..... 1224 Wall St., Los Angeles, Calif. .............. ... 8000 060030000000000000008a006003 Royale
Grigsby-Grunow Co. «..ueevvvunnnnnnnnnn. 5801 Dickens Ave. Chicago................... T l\laj«:stic
Gulbransen Co. «.oveiiiinninnn i iinnennnn, 3232 W. Chicago Ave., Chicago.........c.coove .. e e ......Gulbransen
Herbert H, Horn....oocinevivivninne. ... 1629 S. Hill St., Los Angeles, Calif. ......... .. ... . ......... e ... Tiffany Tone
High Frequency Laboratories.......... ... 3900 N. Claremont Ave., CRiCOBO . .. .o\t Minuet
Howard Radio Co. +.ovviiveinnnn . South Haven, MiCh, vu.vviuuine it i i GG Ec oo a a0 nanas Howard
Howard, Austin A, Corp. ................ 1725 Diversey Pkwy., Chicago............. e e FE Austin
Hyatt _Elec. (6753 o + A 106 N. Madison St., Woodstock, IIl. ........... ... ......... e e Hyuatt
Jackson-Bell Co. .......ocvviiivenn .. 1682 W. Washington St., Los Angeles, Calif. ... ... ... ... .... [ Jackson-Hell
Jewel Mfg. CoO. cvvvniiin it iiineieien e 222 S. West Temple St., Salt Lake City......... ... e e Jewel
Keller-Fuller Mfg. Co. vvevenvevnnnnnnnn... 1573 W. Jefferson, Los Angeles, Calif. P R ..........Radiette
Kellogg Switchboard & Supply Co. ....... 1066 W. Adams St., Chicago.................... .. e B Kelloggz
Kemper Radio Corp, Ltd. ................ 1236 Santee St., Los Angeles, Calif. ... ............... e . Kemper-Kompak
Kennedy, Colin B,, Corp. ................. South Bend, Ind, ... ..uetiittiinnen e Kennedy
King Mfg. Co. ...evenn.. .. 800060060 060000000 254 R St, Buffalo, N. Y. . ..uueii i P King
Kolster Rgdio Corp. ot 360 Thomas St., Newark, N. J........ R .. . ........Kolster
Long Radio Co, «.vvvvvienneinnnnnnnn.. 2810-12 S. Main St., LoS ANEeleS. . ... Cardinal
Marti Radio Corp. .......oovvvve .. Ampere, N Ju oottt et e Marti
Mid West Radio Corp. ...evvvivvin .. Ciflcinnati, Ohio (410 E. 8th St.) ... . ... e e Miraco
Mission Bell Radio Mfg. & Distr. Co. ...... 1125 Wall St., Los Angeles, Calif. .. ... .. .. 0 et Mission
National Transformer Mfg. Co, ........... 5100 Ravenswood Ave., ChiCaio. . vt e e e e, Ballkelt
National Transformer Mfg, Co. ........... 5100 Ravenswood Ave., ChiCago. ... ..ottt e e National
Patterson Radio Corp. ...c.vvvvvvivnn.. .. 239 S. Los Angeles St.,, Lo8 ANEcles. .. e e, Patterson
Philadelphia Storage Battery Co. ......... Ontario & C Sts., Philadelphia, Pa. . ... e Philco
Pierce-Airo, IncC. ... ..ttt e, 510—6th Ave., New York City............ ... ......... e . .......I"terce-Airo
Pierce-Airo, Inc. ............... ... ..., 510—6th Ave., New York City....... ...t .. . ....De Wald
Pilot Radio & Tube Co. ...coviveernrnenas AW T encCe, MasSs. v etvin it e ittt e e e e e e Pilot
Pioneer Radio Co. ....viviieniinnnnnenan, Plano, Tll. ..ottt i i e e e Pioneer
Plymouth Radio Corp. ................... 2625 N. Main St., Los Angeles, Calif. ... ... ... 0ttt o, Plymouth
Powell Mfg. CO. oo iv ettt inennennnnnn 6121 S. Western Ave., Los Angeles. Calif. ... ..ottt e i Powell
Premier Elec. Co. .. .vvt it Grace & Ravenswood Ave., Chicago........oiiiiiiitiiit i, Premier
RCA Victor Co.,, Inc. ........ ... Camden, N. J. . ittt i i i e e Radiola
RCA Victor Co.,, IncC. ..., Camden, N. J. ettt et ittt et et e e e e e e e e Victor
Republic Radio Co. ........ ..o, 3910-46 Grand Ave., ChiCago0. ...ttt it e i e e e e e e e e e e Republic
Roth-Downs Mfg. Co. ............ooL, 2512 University Ave., St. Paul, Minn. .........itttttt ettt eeanannes Orpheus
Seeley Elec. Co. v viiieiiinniiteennannnae 1818 West 9th St.,, Los Angeles, Calif. ... ... .. ittt it ittt it Lark
§ilver-Marshall, Inc. ...........cocoiian.. 6401 W. 65th St., Chicago. .. ui ittt i ittt it e et ettt ettt anaeenn Silver
Simplex Radio Co. .. .......ciiiii,, Monroe & King Sts.,, Sandusky, Ohio..... ... ..o i i, Simplex
Sparks-Withington Co. .................. JacKSON, MICH, .ttt it it ittt e e e et e e e e e e e e Sparton
Stein, Fred W. ¢ covveiviniiinninneeennns 1200 Main St.,, Atchison, Kang. .. ...t ittt ittt it i iiteeeeanseseneerenineenns Aztec
Steinite Mfg. CO. cvecvveniennnnnnrnsennns Ft. Wayne, INd. ... oottt ittt ittt ettt taastanesseeeneeeeereeeecans Steinite
Sterling Mfg. Co. ...t v irninnnarionoas 2831 Prospect Ave., Cleveland, Ohio........ ittt ittt ieieaaroseeeeneesnas Sterling
Stewart-Warner Corp. .........oeeeuieee., 1826 Diversey PRKwy.,, Chicago. . ... ..ottt nnnenanass Stewart-Warner
Story & Clark Radio Corp. ............... 173 N. Michigan Ave, ChiCaBo0. .. ..ttt ittt iintetetieeintnssoseeensoesennes Story & Clark
Stromberg-Carlson Tel. Mfg. Co. ......... Rochester, N, Y. ti ittt ittt ittt tetateeineneerersoseenosananenens Stromberg-Carlson
Transformer Corp. of America............ Keeler & Ogden Ave., ChiCaB0. .. iu it ittt ontotneeeeannosnsessionessoeeennsens Clarion
Trav-Ler Mfg. Co. v vvetiiiinnsrnencnans 1818 Washington Blvd., St. LOUIS. ...ttt ittt ittt it it tiasneaasnneesens Trav-Ler
United Air Cleaner Corp. .......cc0ccennn 9705 Cottage Grove Ave, Chicago. ... ... i ive ittt iitniitnteroeeeennnnenns Sentinel
United American Bosch Corp. ......ce.v.. SPringfleld, MaBB. ...ttt iintinneroasestecaeseanetonneneareracsrsenssunnssessas Bosch
U. 8. Radio & Television Co. .......cc000n. MATION, INA. o vt et te e ttee et e e anaetsonnasonneneeeeeeeenneeeeeeneneeenaneeeensnansess Apex
Vaga MFEZ. COTP. v.ovveerreceeertoosssocces 718 Atlantic Ave, BrooKIyn, N. Y. ..ttt eneerreeeeeeneeeseressoacessonnnns Vagabond
Waltham Radio Corp,, Ltd. ... cvovuennnns 4228 S. Vermont Ave, LoOS ANEBEIEB. .. u vttt ineetieeeesteertoneesetosnssceasossas Waltham
Ware MEg. COTP. vevveerevtcnnnssanocsanns Y e 5 055 dJo 00 0000000000080000000000000000000000000000000060060608660606000060000000 Ware
Westinghouse Elec. & Mfg. ............. CJDMansfleld, Ohio.. ..t ii ittt it i et i e e e e e e Westinghouse
Zenith Radio Corp. ....vcu.. 000000 500000 3620 Iron St., ChICaB0...cu it iiiierenrrreenssesenaasoceransesoscaansssossssans ...Zenith
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When Will Television Be Reality?
(Continued from page 38)

For instance, one program which is
broadcast nightly shows the mmage of
““Ielix the Cat’’ being slowly revolved
in front of the television camera. This
picture, when 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 thongh the two
should be of the same intensity.

In spite of these difticulties and
many others which must be satisfac-
torily solved before television will be
accepted commerdially, the problems
are gradually being overcome and it
will not be many months betore we
will witness the erection of several
powerful television transmitters and
can say that television is fairly on its
way.

The publie in general will not ac-
cept television until it has advanced
far bheyond the embryonie state n
which radio broadceasting 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
broadecast 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  seenes and  subjects. Tele-
vision, because of its greater complic-
ity, 1s 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
ereater value. This will be particu-
larly so because the two services will
be combined for the transmission of
talking pictures.

CALIBRATIONS

STROBOSCOPE is a simple

mechanical device used to com-

pare speeds. Stroboscopes have
been in common use in physical lab-
oratories for a great many years. DBy
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%
corrvect. 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
(uicker 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 lIeast fatigue to the operator.

NEW USES FOR
TELEVISION

EW 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 tclevision image of the demonstra-
tion picked up at the American Mu-
seum of Natural History in New York,
where O. II. Caldwel! 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 sereen stood the
Jenkins television receiving equip-
ment, the image from which was pro-
jeeted 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 1mage 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 R-F PENTODE

Tentative Rating and Characteristics

Heater Voltage

Heater Current

Plate Voltage

Screen Voltage, Maximum
Grid Voltage, Variable
Plate Current

Screen Current

Plate Resistance
Amplification Factor
Mutual Conductance

=30 volts bias

Mutual Conductance at%__m volts bias
Interelectrode Capacitances

Effective Grid-Plate Capacitance

Input Capacitance

Output Capacitance
Overall Dimensions

Length

Diameter
Cap
Bulb
Base

6.3 Volts D. C.
0.3 Amperes

90* 135 180 Volts Maximum

90* 90 90 Volts

S -3 -3 Volts Minimum

4.4 4.4 4.5 Milliamperes

1.3 1.2 1.2 Milliamperes
375000 540000 750000 Ohms

360 530 750

960 980 1000 Micromhos

10 10 10 Micromhos

very small, but not zero

0.007 uuf. Maximum

4 uuf.
10 uuf.
43/1!511_ 11/16”
1%(’,”
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 ean 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
Electroni¢ 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-¢
working voltages, and two 3 mfd sec-
tions of 300 and 400 d-¢ working volt-
ages.

The condenser sections used in the

construction of these blocks are non-
inductively wound, impregnated and
dehydrated wusing 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 ecircuit 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 ean 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 inereased production
has enabled them to reduce prices ap-
proximately 40% on all types of
metallized resistors, one watt resist-
ors that formerly sold for 50¢ list can
be bought for 30c list; 2 watt resist-
ors that formerly sold for 75¢ list can
be purchased for 40c and three watt
resistors that formerly sold for 80c¢
list are now reduced to 50c¢ list. In-
creased service helps are given to the
dealer and service man free of charee.
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 matehed burl walnut.  Speaker
openings, serolls and escuteheons bal-
ance in appearance, The c¢hassis with
superheterodyne  circuit, using the
new full range mu and pentode tubes,
is balanced by an electro-dynamic
spealker. o

The physical characteristies nicas-
ure 1654”7 high, 1434 wide and 91"
deep.

Gloritone Console Model
Gloritone model 998 has recently
been annonnced by U, 8. Radio & Tel-
evision Corp., Marion, Ind.

This console model has a front of
matehed grain woods with side deco-
rated panel. Speaker openings, serolls
and escutcheons balance in appear-
ance. The chassis with superhetero-
dymne cireuit, using the new full range
mu and pentode tubes, is balanced by
an electro-dynamie speaker.

The physical characteristics meas-
ure 381,77 high, 227 wide and 1034”
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 electro-dy-
namie units. 5

The manufacturers submit the fol-
lowing information:

““While the tone characteristies and
physical requirements of the perfect
amplifving horn have long been rec-
ognized by sound engineers, the actual

Radio Call Book Magazine and Technical Review

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-
tion 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 scams, This construction
makes possible a definite radial uni-
formity that accounts for its fine tone.
Auminum 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 sct up
and take down for temporary use, and
when knocked-down into its integral
parts; is extremely easy to store and
ship.

“*These horns are entirely free from
the 1mfluence of atmospherie and
moisture conditions and are almost
indestruetible in normal use. Weight
is only 12 pounds.

"The outstanding application is for
exterior use where weather conditions
arce bad, but their compactness, light
werght, and fine tone quality meet
every condition of auditorium and
theatre work,

" The horn isx avatlable in the stand-
ard, straight style and can be fur-
nished with a special curved adapter
with an integral bracket tfor 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 ecalibrated in lay-
man’s language. This meter mainly
designates whether a tube is good or
bad. The manutacturers 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.

www americanradiohistorvy com

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-
monies from 230 to 1680 ke 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 trom the manufacturer, over-
all measurements 6 in. by 7 in. by
1214 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 serviee methods
thev 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 funections.

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, Inec., 144 N. Juni-
per St., Philadelphia, Pa., have re-
cently placed on the market the
Dunco electric magnetie 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 4%, in., overall dimen-
sion 3 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 dynamie
speaker for wuse with very small
midget sets has just been added to the
line of speakers built by the Operadio
Mfg. Co., St. Charles, Il

Though it is but 6 inches in diam-
eter and 334 inches overall including
the speaker transformer, the manu-

- facturer states it has an excellent re-
sponse curve, high cfficiency, 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 scereen grid, two 235 variable mu,
three 227 triode, two 247 pentode, and
one 280 rectifier tubes.

The Sentinel model 114 uses two
224 sereen 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 ecylindriecal aluminum
shell with insulated top terminal and
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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
cmployed in parallel with the variable
condenser in a tank ecireuit for in-
creased capacity values, or again alone
as a tank condenser. These capacitors
are especially applicable to frequen-
cics over 10 megacyeles.

Franklin Makes Short Wave

Converter

Following a rceent 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.
model R-5, a four-tube two-tuned eir-
cuit. This receiver, illustrated above,
is housed in a Cathedral type midget
cabinet of walnut veneer.

announces the
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OSCILLATOR

(Licensed by A. T. & T. Co.)

18 st 32

If not at your Jobbers we will ship di-
rect when remittance accompanies prder.

Net to Dealer
WithOutput Meter

A sturdy modulated instrument, care-
fully made. Completely shielded with
separate battery compartment. Fur-
nished with 22%% v. and 3 volt batteries
and one '30 tube. Reads directly broad-
cast band (550-1500 k.c.) and interme-
diate band (r120-18g k.c.). Other i.f.’s
obtained by sharp harmonics. Operat-
ing instructions attached in case cover
with shielded wire leads. Verycompact.
In leatherette case 6x11V5x51457,
Weighs but 8 pounds. Built to high
standards.

Every serviceman should have the No.
<o Oscillator to align r.f. gang con-
densers, locate defective r.f. transform-
ers, ad_lust 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
BLUFFTON, OHIO

10 College Avenue

NEW PATENTS

Conducted by BEN J. CHROMY
National Press Building, Washington, D. C.

1,534,416, ELECTRIC CONTROLLING APPARATUS.
Vicror L. Osaoop, New York, N. Y., assignor to Ward
Leonard Electrie Company, a Corp01 ation of New York.
I'iled Mar. 20, 1928, Serial No. 263,142. 15 Claims.
(Cl 175———36&)

5. The combination of an alternating current supply
circuit, a rectifier for supplying a load with direet cur-
rent, a controlling reactor havmg 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 \\indinn supplied with direct current from said
controlling loctlﬁer and a winding in the supply circuit
subjected to load energy, said flrbt 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 its primary
and secondary interwoven on substantially a single c¢ylin-
drical surface with certain coils running in a clockwise
direction and certain others in a counter-clockwise direc-
tion.

1,834,778. ELECTRICAL SYSTEM. WarLter E. Hor-
LaND and WiLLiam 1. Geispiten, 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
simultancously adjusting said potelmals comprising a vari-
able resistance conneeted 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-
g systems.

1,834,072. GLOW LAMP. Fritz ScCurOETER, Berlin, Ger-
many, assignor to Telefunken Gesellschaft fiir Dralt-
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 and 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

Por, 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—217.5.)

(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 hetween two adjacent turns of the other
helix and the turns of one of said helices heing so spaced
that a substantially uniform electrostatic field exists be-
t{ween the adjacent turns of said helix when said helix is
at normal operating potential.

1,834,129, PENDULUM-TYPE INTERRUPTER. Sika-
MUND Loewg, Berlin, Friedenau, Germany, assignor to
Radio Corporation of America, a Corporation of Dela-
ware. Iiled 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 DISCIIARGE APPARATUS.
BexJgamin 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.
DanNieL MckarLan Moorg, 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 gascous conduction device comprising a sealed
elongated envelope having a stem at one end thereof, an
attenuated gas content for said envelope, juxtaposed elee-
trodes extending from wall to wall in said envelope trans-
verse to ity 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 mechaniecal supporting means for
said electrodes extending trom said stem through said
plate.

1,834,443. CATHODE SYSTEM FOR VACUTUM
TUBES. StuarT BALLANTINE, Mountain Lakes, N. .J.
Filed Aug. 6, 1928, Serial No. 297,746, 7 ('laims. (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 eclements 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
cireuits of said tube.

1,834,761. ELECTRIC DISCHARGE VESSEL. RupoLr
G. Bertnorp, Berlin-Siemensstadt, Germany, assignor
to Siemens-Schuckertwerke Aktiengesellschaft, Berlin-
Siemensstadt, Germany, a Corporation of Germany.
Iiled Dec. 23, 1927, Serial No. 242,243, and in Germany
Dee. 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)

PREPARE FOR
‘ by study NOW at

America’s oldest
radio school

R

ADIO today is one of the
R country’s largest industries.
Its future holds even greater prom-
ise. With the propertraining, 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

YOUR FUTURE

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 freecata-
log and full details. Use the con-
venient coupon.

A Radio Corporation
of America Subsidiary

()

RCA INSTITUTES, INC.
Dept. RC-2,

ﬁ 6 Varick St.,

2 Please send me your General Cat-

New York :

alog. | am checking below the phase of radio I
|

|

in which I am interested.

[JAircraft Radio [OTalking Pictures
[OTelevision [Disc and Film Recording
[} Broadcast Station or Studio

[JServicing Home Entertainment Equipment

l—-———————-‘

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

low cost.

The Speaker of the Year

N OW —Wright-
in a Small Low-Priced Speaker!

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

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"

DeCoster Quality

Speaker in Cabinet $34.00
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Tous ]
MARKET |
ust be Jupplied
WITH e
KELLOGG |
T UBE S|

the following sets, must buy Kellogg 401 A. C. Tubes for b
replacements! 4_

KELLOGG Sets—510, 511, 512, 514, 515, 516, 517, 4
518, 519, 520, 521. McMILLAN Sets—26, 26PT. %
MOHAWK Sets. SPARTON Sets—62, 63, A-C7. DAY
FAN Sets—5143, 5144, 5145, 5148, 5158. MARTI
Sets—TA2, TA10, DC2, DC10, CS2, CS10, 1928 Table, |

1928 Console. CLEARTONE Sets—110. And the first T

A. C. models of the following: Bell, Walbert, Wurlitzer, |
Pathe, Shamrock, Bush & Lane, Minerva, Crusader, P

Liberty, Metro, Supervox, and Case.

The manufacturers of these sets actually designed and i
equipped them with original Kellogg tubes. This is a |
profitable market—representing an enormous sales oppor- |
tunity for progressive dealers everywhere. Stock and dis- 1
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.

— AP

o |
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(Continued from page 47)

connections on said electric tube joined to the inside and

cutside 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.
GeEORGE E. INMaN, East Cleveland and Wmriam P.
ZaBeL, Cleveland Ieights, Ohio, assignors to General
Electric Company, a Corporation of New York. Filed
Deec. 31, 1926. Serial No. 158,374. 2 Claims. (Cl
148—8.)

1. The method of treating coiled filaments for electrie
incandescent lamps and similar articles which consists in
packing a quantity of straight lengths of said filaments
in a container having openings therein and econfining them
s0 as to prevent endwise movement thereof, and then in-
serting said container in a cleaning solution to remove
impurities from said filaments.

11,834,408. ELECTRIC SIGNALING. MaRIUs LATOUR,

4]

i

e L —

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 cach having grid, filament and plate elec-
trodes, input and output circuits interconnecting said elee-
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 eleetron 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-

i latory ecurrent in said eircuits while permitting the free

transfer of signaling energy of a selected frequency char-

acteristie.

1,834,414. ELECTRICAL AMPLIFYING SYSTEM.
BenJgaMIN 1. 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 casecaded amplifier
tubes bhaving 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 ecircuit.

1,834,229. AMPLIFYING SYSTEM. Awuserr H. Tav-

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
clectron tubes each having grid, filament and plate ecir-
cuits, the output cireuit 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 ecapacity to the
plate circuit of said succeeding electron tube.

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.

‘ g ' 1y .
START NOW —LEARN R ADIO
Here is a blazing message to real, red-blooded
he-men— TELEVISION

“Broadcasting stations use engineers, operators TALKING P'CTURES!
and maintenance men, and pay $40 to $100 a ‘SOUND SYSTEM |
week and up. Manufacturers, jobbers and PHOTO CELL WORK l
dealers employ thousands of men as engineers, .
foremen, inspectors, testers, service men, sales-

men and managers, and pay $30 to $150 and
$200 a week. Sound picture concerns and pub- AT HOME—and
get into the world’s

lic address syvstems use engineers, installation
and maintenance experts, etc.,, and pay $40 to
%200 a week and up. Manufacturers of photo-

electric cell equipment (Radio’s electric eye) use fastest growimng and

designers, adaption engineers, installation men . :
and salesmen, at $30 to $200 a week and up. best Pa}’mg indus-

Steamnship companies employ hundreds of Radio
operators, give world-wide travel, at salaries of
$85 to $200 a month and all expenses.’

try.

Why then, should vou slave away at $20 or $25 or $30 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 30
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 vears ago thousands are
employed today. Where only a hundred jobs paid $s0 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 vou are interested in bettering vour position—if vou want to get out of a small-
pay, no-future job, into good-pay, big-future work—Afll 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.

FREE OPPORTUNITY BOOK COUPON| |

RADIO AND TELEVISION INSTITUTE,
Dept. 822, 2130 Lawrence Ave., Chicago.

Please send me a copy of vour Opportunity Book and full particulars of your plan
for helping men into good pay positions in the Radio field.

NEW LOW WHOLESALE PRICES!
&ogot Superheterodynes

W Westrad leads again with
lowest wholesale prices on
modern Varia-Mu, Pen-
tode Superheterodyne
Radio Sets! Our Ad-
vance Catalog for 1932

is ‘just off the press.
d ! Send for it. It con-
\C tains the most com-

pletelineof up-to-the-

4,
(2 B\ minute Radio Receivers
&) b, LEES B\ we have ever offered—and
% = T anoy P> our prices ha've been
o ,, further reduced!

STERN RADIO MFG. CO.

126 W.LAKE ST. CHICAGO ILL.US.A.
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Speed and Precision

with This Standard-Signal Generator

A complete set of standard sensitivity, hand
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 diserete 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 DLetween 0 and 100% linear
amplitude modulation is obtainable. Frequency modula.
tion and fly wheel effect are negligible. Percentage mod-
ulation indicated by a direet-reading meter whose opera-
tion is independent of the plate battery voltage.

Selcctzwty: A =50-ke. control, calibrated at intervals
of 1 ke., facilitates taking selectivity and band width

characteristics at the standard test frequencies: 600, 1000
and 1400 ke.

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 « FACTORY
CAMBRIDGE A, MASSACHUSETTS

WHAT YOU NEED TO

SUCCEED
IN RADIO

Rap1o is a highly specialized business. As it develops
it 1s 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 L. 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

Careet Address

City State

1f you reside in Canada, send this coupon to the International Correspondence
Schools Canadian, Lid., Montreal, Canada
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CANDOHM

ARMOURED REPLACEMENT UNITS

STANDARD EQUIPMENT IN THE LEADING SETS

U. S. PATENT NO. 1,789,150 INSULATED MOUNTING
LUGS FOR 6-32 SCREWS

Ers

o\ TERMINALS OF
. BEST GRADE COKE PLATE
— FOR EASY SOLDERING

RESISTANCE WIRE WOUND ON GENUINE BAKELITE CORE.

SPECIAL INTRODUCTORY
MONEY MAKING OFFER

To Readers of Radio Call Book Magazine and Technical Review

$1 5?2 Complete assortment of 50 Candohms in 24 $ 5 00

different values enabling immediate replace-

FIXED
RESISTORS

WIRE
WOUND

OUTER PROTECTIVE STEEL
COVERING MAKING UNITS
ABSOLUTELY DAMAGE PROOF

1°)
ARMITE INSULATIONY ( © i —
1500 VOLTS A. C. ,

Prepaid
VALUE ment of any service job FOR ONLY
® ; ) o
Contents of Service Men’s Kit
Stock No. Ohms Quantity List Amt.
- S {171 PR 50 wheas afa Al o gomidos $0.20 .. ......% 0.20
' 704 .. ... .. 10 ... 20 ... .. .. 20
706 . ... .. 60 ... ... T gy sy 20 ... .. 20
709 ......... 50 T 20 ... ... .. 20
710 ....... .. 100 . D u B 20 ........ 40
5 . 30 ... ... ... ... 20 ... 20
720 Jabe bl s 200 ....... 2 e 20 ... ... .. 10
721 ... .. .. 250 ........ 1. 20 ... ... .. 20
722 .. ..., ... 300 .. ... ... 2 20 .. 10
723 ... .. 200 ... ... 1 ... ... 20 .. ... ... 20
2.7 S 500 ... ... .. 4 ek 1 80
725 ... ... 600 .. ... S 20 .. ... ... 20
726 ... ... 750 ... ... .. B o iesce 32000 ik oo 80
728 ... ... .. 1000 ... .5 . 2 ... 1.00
730 ......... 1256 ... ... .. - 20 . ... .. .. 20
760 ... . .. 1500 .3 0 ... 1.20
9020 ¢ o o B w1 2000 ... ... B o BTy 40 1.60
764 ... ... 2300 ...... .. 4. 40 ... 1.60
765 ......... 3300 ........ 2 . a0 .80
766 ....... .. 3000 ........ 4. B0 2.00
907 sgrmgesen €000 ........ T T B0 2w ms al 50
768 . ........ 7500 .. ...... 3 K1y - et e K )
770 ... ... ... 10000 .. ...... 2L B0 L 1.00
772 ... .. .. 12500 ..., ... 7 R, 50 . .50
v - o R | TORY ...ty 50 ... $15.30
An actual photograph of the kit you will re- FL'P—MAIL NOW !
ceive. By far the greatest value ever offered. [ THE MUTER COMPANY
Order yours today! | 1233 South Michigan Ave., Chicago, Jli., U. S. A.
{ [J Please send Candohin Resistor Kit Prepaid. $5.00 is en-
closed.
THE MUTER COMPANY ;I
L. |  [7JSend c.o.d.
1255 South Michigan Ave. I N
AMEe i lin 2580w ol d s S a @ FadddhEes Fodad e d de nals oiwae A R
Chieageo. I1l.. U. S. A. [
| Address imz1y mnm s @ 0 @w 950 508 ES SRATKAC, < hlh o o . o TS
! Cily, vovvarem a nmss & wrasvartu e State. ......oiiiiiiiiin,
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A NEWBOOK!

Servicing Superheterodynes
By JOHN F. RIDER

is the book the entire radio servicing industry has been awaiting
tor a long time. . . . This book will give vou all of the super-
heterogdyne service information vou desire and need in order to
service superhets at a proft

Principles underlying the operation of superheterodvnes—Ex-
planation ot different tyvpes of superhet circuits—Breakdown of

the superheterodvne circuit and the function of PR!CE

the individual parts—Troubles and svmptoms

encountered in supers—short wave converters—
Scrvicing superhets—application of RI* and IF oscillators
application of set testers—peculiaritics in superhcts—De-
signof RE and IF oscillators—Ivervthing about super-
het suncmg ~Sold with a Money Back (;uarmue—lypc
set—DBound in canvas cover—pocket size. Postpald

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. . . . 1000

pages of profitable service information—
See it at vour dealer. . . . If he does not
carrv 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 BROADWAY 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-
menter.  Manv  cireuits e\plamod ln(lu(lmg, Volume Control,
| Tone Control, Voltage Regulation, Television, ete.  Here is a
book for constant reference.

1 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. ..

“"Kl)/nte @ /
SHURE BROTHERS COMPANY

Manufacturers-Engineers
S.N.SHURE, Pres. ]
337 WEST MADISON ST. CHICAGO, ILLINOIS .

@/
COMPANY

Ya_ SUPER-FILTERMATIC—The Modern Aerial

Thousands of satlsfied users, praised by radio experts.  Replaces all
other aerials, reduces static, and noiscs.  Especially good on distance
reception.  Helps to separate stations, does not conneet in light socket
(therefore climinating hum and line noises). Itis very compact, measur-
ing only 13 x 2 inches, ia absolutely non-corrosive and non-directional. instatled in one minute,

no ool needed. Will never wear out.  Elimin: ates trouble and expense of lightning-arrester.
Sell« for $2.00.
DEALERS: Send us money order for $1 and we will send you a $2 Super-Filtermatic as 8

1ple u!lu Order must be made out on cotupany letterhead.

send for information about our new " Tone-Control” nnd the Filtermatic”

Dealers
slao free ndn-r!u-‘uug offer

FILTERMATIC MFG. CO. PHILAal)al-IsLePrflr;.“'ng.r.dD‘:?!: B-15

A o{Ges/

According to a recent article by the preqldent of the world’s
largest motor research corporation, there is cnough 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 device, already installed on thousands of cars, has
accomplished wonders in utilizing a portion of this waste encrgy
and is producing mileage tests that seem unbelievable.  Not only
does it save gasoline and reduce carbon formation. but it also creates more power,
quicker starting, snappy pick up, and a smoother running motor.

MAKE UP TO $100 A WEEK AND MORE

To obtain national distribution quicily,

men are being appointed everywhere to help
sipply the tremendous demand.  Tree samples furnished to workers. Write today Iolr
this free sample and big money making offer.

WHIRLWIND MFG. CO.

Dept. 761-A, Station C,
MILWAUKEE WiIS.

ARE IN USE

BY
OF EVERY

BROADCASTING

FLECHTHEIM

SUPERIOR CONDENSERS

ENGINEERS WHO KNOW
INSIST ON THESE STATIONS
FINE CONDENSERS IN THE U. S. A.

Conclusive Proof of Their Excellence!

Transmitting Condenser rated most conservatively—complete
line of 1, 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 ....
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“Super Ball Antenna

THOUSANDS of users are getting marvelous reception
with 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-
I|I % ume and distance due to its conductive surface of 364 sq.
N % inches.

| \ SUPER BALL ANTENNA is easily installed in a
i |

few minutes and gives a lifetime of satisfaction.
; \ Over 1,000,000 in Use
Send for prices for Super Ball with Condenser,

also complete Kit for Installation and printed
) matter.

B q A
‘\l.'.- iSdAToRS

Get one to-day at your radio dealer

YAHR-LANGE

INCORPORATED

Milwaukee, Wis.

142 North Wer St.

CANDOHMS

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!!{—m

Electrad VOIUMe CONtrolS...ve.coveueeriiesereseronscsossasascsascanes 50% off list prices
Tungsol 8 mfd., Electrolytic Condensers........cococeoesee 50000000088000400000a000 $ 0.32
Sangamo 5000 volt Conds. .0001, .00025, .0005, .001, .002....scecueerennenennnnnn 1.00
Victor A.B.C. Type Transformers—guaranteed......cocevvovnceenccneeenneanoe.. ) .7
Qenuine—NEW—Cunninghamn Tubes ..e..oeoooeerscroocsas teees R 40/5% off list
New Willard AB Eliminators—6 volt on A, 180 volt on B, in original cartons....$16.90
BMS “‘Speed Bug’® Adopted by U. S. COrps....o..oeveierannnns e et
“Wirohm’® 10 watt wire wound resistors, 1 to 10,000 ohms.

above 10,000 ohms to 25,000 ohms, incl., each..... 0000600
New CeCo 866 tubes—RCA ILicensed—guaranteed..
GRC Type Audio Transformers...........e.o.oeoe.
Audio Transformers—job-lot—only 100 left, each........c.ooeoeiiiienniienns
Universal Microphones, model A, single-button. ..........coivveniiieiiiieenians
Universal Microphones, model BB, double-button..........covveiiiiveaee
Universal Microphones, model KK, two-button..............cciieiieiiiiieernn,
Universal Microphones, model LL, two-DUtton.......ccovununeieteciannaioneaienne
Universal Baby Mikes, QRQ....... S TR
Universal Baby Mikes, Switch Type, and 25 ft. cord.. 5
Universal Handi-Mikes—single-button .........
Universal Ham%i-g\/é[i{\(?s—goubl’f‘-buttfon ..... . 5
Universal No. 11 atching Transformers. . oo veeeeenioeiiecuanesaniernanacrones
New RCA Licensed Tubes—every tube guaranteed— : 210 @ 99¢, 250 @

09c¢c, 281 @ 99¢, 245 @ 49¢, 233 D.C. Pentode 95¢, 236 @ 95¢, 237 @

85¢c, 235 @ 75¢. 222 @ 85¢, 247 Pentode 65¢. 238 @.................
New Sparton Type Tubes—guaranteed: S82B, S83, and S85, each............... 5
Tungsol % mfd. Tubular Condensers.......... S R E TS .
100 ft. 7/24 Plain Stranded Copper Aerial Wirc.........oooiveiieiiiiieiieeanee
100 ft. 7/22 Plain Stranded Copper Aerial Wire..........coeeieiiiiiiieienn, 5
100 ft. Rubber Covered Tinned Copper Wire...........ccoovnvones
100 ft. Push Back Copper Wire—solid, tinned......
100 ft. Shielded Lead-in and Ground Copper Wire
Indoor Lamp Socket Aerials.................

g 60% off Genuine Maje

Genuine—NEW—Majestic DC Dynamic Speakers .
Standoff InSUlAtors, dOZ. «....vvetiveunetunionaeneounnainaesostaaassoaaesaianss 5

We are distributors for all Nationally knewn manufacturers of Replacement Parts
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! L . .
“If It’s Radio We Have It.” Our latest bu,l,lelm is out—Write for it.

wWN—-
Shrrn e B el
DUN—ORRONNNON ©
OooUIIIINGIILIEINT  C

I
NO WORNNN=OO

AN —QRNROONG

-
=1

0

“Pioneers In Radio

710-712 Broadway

Maurice Schwartz & Son %712 0o8Y

‘x\‘;‘:&\ ‘ 1{ ger s

X CO|I:E To SUNNY ~

CALIFORNIA

ViSION
TALKING PICTURES

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 LLos 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
DBroadcasting 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!

r— ==, T T T —————

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.

N (8 880600000 00000000000006000000000008880633000000000003a06¢0

Street NO. cececescscsncssscsocssnssasosncens

Gty ee i veoocononnnoncaonnnncnoaenanse Statee.veee....

L i

S ——
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' Build the Best
1932 NATIONAL Short-Wave

DOUBLE SCREEN GRID
3-Tube Thrill Box—Type SW3 RADIO

OUR receiver can be no bet-

A C and 6 Volt D C Models ter than its poorest part.
) - Choose equipment of first quality Write Depl. CB-12
A only., and insure world-wide re- Jor Literature
ception, IAMMARLUND
HAMMARLUND Condensers, MFG. CO.

Chokes and Coils are backed by #2438 W_33rd St.
thirty years of engineering ex-
perience. Use them and be sure.

o o
= ammariund

PRECISION

PRODUCTS
With lzjand spread coils—Iless tubes $5500
—wired ... ... =
WIRED POWER SUPPLY for 434150 BEN J. CHROMY
WS Ry 4% o @ Do o3 B #5 75 598 45 55 e

f Attorney at L
Usual Trade Discounts to rney at Law

Service Men and Dealers

SENT PREPAID, if remittance accompanies order, Patents and Patent Causes

or C. O. D. with $5.00 deposit. | National Press Bldg. '
A RADIO INSTITUTION WASHINGTON, D. C. |
NEWARK ELECTRIC co‘ ““Radio Patent Service’’
““Nothing But Radio Parts’’ Weekly

226 W. Madison St. Chicago, I11.

Electrolytic Condensers

CONSERVATIVE voltage ratings, fastest reform-
ing, lowest leakage factor, minimum noise,
exceptionally low power factor, most effec-
tive filtering, longest service life—these fea-
tures characterize Dubilier Electrolytic Con-
densers.

New
Available in upright or inverted aluminum
cans, and in cardboard containers with lug
or wirc lead terminals. In single and mul-
tiple section units, and in capacities up g f
to 20 mfd., for high and for low D.C.
voltages.
Write for Catalog 121 deseribing Du-
bilier electrolytic condensers as well as
paper, mica and other dielectric con-
densers for all purposes.

aqain for the Foll and
Winter Season ~ ~ =«

One of the teatures that
make trovelers choose ~

HOTEL

SHERMAN

1700 ROOMS |
I700 BATHS l

Raotes from

Dubilier Condenser Corporation
4377 Bronx Blvd. New York City

*3 with bath

/
IV B LR
) ] 1 INTO T
o] - F USES .:w.' o : S RANDOLPH - CLARK f

I

Low Rang_e

INSTRUMENT INIGH VOLTAGE
LITTELFUSES . LITTELFUSES
9 11
;//19/0 ; i /%"&nll/lsﬁ'ﬁf i f ‘ RADIO FUSES 1,000, 5,000 and 10,000 volt
8, 72, 1, = amps. 10T g 1/8 amp. for “‘B" circuite; alro [ ranges, in 1/16, s, 4. %,
vanometers, millimeters, | 1. 1%, 2 and 3 amps. for radio | 1., 3, 1, 15, 2 amps. for
ete. replucement transmitters, rectifiers, etc.

WHITE FOR DETAILS

LITTELFUSE LABORATORIES 7% Vison Ave..

Y7/

o
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Rest assured!

Goat Tube Parts are pure in metal
and accurate in form; therefore they
5 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.

GUAT HADlOTUBE PARTS,'NI:.
33 35th STREET, BROOKLYN,N.Y.

"GOAT Quality Parts
A Will Ciet Your SHRINKAGE ™

**An Out and Out Education
7S in the Fundamentals
of Radio>

S FOUNDATIONS
OF RADIO

i v

By Rudolph L. Duncan

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
“gtepping-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, magnetisin, elec-
tromagnetism, electromagnetic induction, resistance
and conduction, electrical circuits, Ohms I.aw, etc.

A reviewer says: “Foundations of Radio” 3hould be
required as supplementary reading by every radio
student in any course in the couniry and be a pre-
requisite for all beginners in this fascinating work”

247 pages 514 x7% $2.50

A WILEY BOOK

JOHN WILEY AND SONS, INC., 440—4th Ave., New York

Gentlemen: Kindly send me on ten days’ free examination, Duncan’s Foundations
of Radio. 1 agree to remit the price of the book ($2.50) within ten days after its

receipt or return it postpaid.

Position or Reference.....o.veeveeeeroaanns P St He i seseerae e M

Emploved D.ssssive st s s o Bamere s q o e d sl e € o omes 56 MM os/eem e s It.C.B. 1-32

—SEND-
FOR

NEW WHOLESALE

ELECTRICAL { RADIO
+ CATALOGUE +

33 YEARS
SERVICE

TO THE
TRADE

RovaL-EAasTERN ELECTRICAL SuPPLY CoQ
vee J6-18 WEST 2242 ST, oo¢
e NEW YORIK — N.Y.-
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A 11 ity
RADIO MEN!

To make real money in radio requires
KNOWLEDGE! There is no substitute
for it—riot even practical experience.
Our new adranced training is ideally
suited for the experienced radio man
who wants to equip himself for more
important work.

Endorsed by Leaders

Qur institute is highly recommended by

Radlo Service Managers Assn., Howard
Radio, American Radio Relay League,

etc. Thousands of students testify to

our home study methods of instruction
in basic radio enginecring. That is
because we teach the “WHY?” of radio
—the fundamental princaiples of radio
theory.

Write for Booklet

Send for the details of our training.
Absolutely free of charge or obliga-
tion. But don't put it offi—do it
now—while you have the time.
State whether you are interested
in Radio or Television. (Don't
write if you have not had at least
2 years radio experience.)

CAPITOL RADIO
ENGINEERING
INSTITUTE
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 |

‘\\ RITTEN by two widely known radir engineers these three books cover every
phase ot L\uldn;, repairing and trouble-shooring™ on modern receiving sets.
Chev include complete instructions tor building shoit-wave and television receivers.

Radio Construction Library

3 Volumes, 6x9, 993 Pages, 561 Illustrations

This practical Library includes: PRACTICAL RADIO—The fundamemal principles
ot radio, and radio set-building. presented in an understandable manner. lilustrared
with working diagrams.  RADJO CONSTRUCTION AND REPAIR—Methods of
locating trouble and reception tauls and making workmanlike repairs.  How to
construct all types of sets, including television receivers.  RADIO RECEIVING

TUBES—Principles enderlving the 0| eraton of all vacuum tubes and their use in
reception, femote  control aud precision measuremnents.  The library is up-to-the-
minute 10 every respect and is based on the latest 1931 developments in the design
and manutacture ot equipment.

: lo M ,
el ] o No Money
]0 Dtl.\ - FI{LL D()\Vn

Examination!

I'xamine these tooks free for ten day
You will dud them invaluable as a home
study cour<e and as a reference in t
daily radio problems which vou meet
vour business.  Simply 1l in the cou
pon and the books will be sent t t
postage prepaid: there is nothing to pay
it they do not prove satisfactory

FREE EXAMINATION COUPON

E McGRAW-HILL BOOK COMPANY, Inc. 370 Seventh Avenue, New York &
H Send me the new I1ADIO CONSTRUCTION LIBRARY. three volumes, for 10 days’ a
s free examination. If satisfactory | will send $1.50 in ten dayvs, and $2.00 a month @
2 until §7.50 has been puid. If not wanted | will return the books. -
a

2 Name ............. e . P E
a

t Home Address .................. . . . PR e R E
L]

S Tty and Stateagie . g s b s wbd dfae s d b i, . augpegll. . ST, Sl H
s H
5 POSIION fhis e o @8 il dhons o d @ T« (ST s ST T o < bmavdond ST L KB B v B Bl BoTeoTe H
L)

8 Name of Company.... i G . P S — RCB-2-32 E
'4.--..----.IIIIIIIIIIIIIIlllllllIIIIIIllllllllllllllllllII-IIIIIIIIIII.IIIIII....III..I

CONE SPEAKER

MIDGET

EVER 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
Orderin

CITIZENS RADIO
SERVICE BUREAU

508 S. Dearborn Street
CHICAGO, ILL., U. S. A.
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Lynch Mfg.

o7

circuit of nearly every

Send 31, or write today for new reduced price f i
catalogue and R.M.A.Color Code Chart. B L e e

Co.. Inc.. 1775 CB, Broadway, N. Y. More than 200 circuits.

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

, a and code of each resistor
1J LYNCH RCSIStOI‘S and its position in the

Send
P

POLYMET PRODUCTS

Standard of the Industry

for the Special Service Men’s Catalogue
olymet Manufacturing Corp.

World’s Largest Manufacturers of Radio Essentials

839-B East 134th St., New York City

TUBES, SETS, REPLACEMENT PARTS,
BATTERIES ACCESSORIES
Everything for your business fromthe small-
est screw to the finest mike in this book.

Guaranteed Quality Goods
Prices Lowest Ever Quoted { s
Fresh new dependable Merchandise : Q& R ?’“ ]

at Bargain Prices! \ :
Leading Manufacturers’ Lines “\lemon?o%h(i;g:;)l, Sm‘
0 Please send me without
obligation y our Service

Man’s Supply Book.

CHICAGO L.

LEROY M. E. CLAUSING

Consulting and Designing Radio Engineer

550914 Lincoln Avenue

Ravenswood 9109 CHICAGO, ILL.

) SAVE SERVICE
MIME .., MONEY

clips, mean quicker service and fewer parts
to stock. All standard sizes.
178 Varick 5ty New York, N.Y.

“llt

GET THIS

Free new No. 23 Edition of our greatly enlarged
RADIO SERVICE TREATISE. Every radio man must
have it. Contains some 753 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
Suqai{ors;Malll fully illx(x)sl:iragdd wit2 djagirlams. %her
N articles; odernizing adio Sets; How to_Con-
10 BARGGA vert Battery to I’ower Sets; Selection of Tubes; Push-
ATALC Pull Amplifiers; RReplacing Audio Transformers; Phone
Attachments: How to Choose Power Transformers;
Voltage Dividers; Wattage of Power Transformers;
Selecting and Installing Replacement Parts in Radio
Sets; I'ilter Condensers; Repairing Eliminators, etc.
WRITE TODAY Enclose 2 cents for postage.
eatise sent by return mail.

RADIO TRADlNG C0.,21 W. Broadway, New York City

RADIO BUYERS' GUIDE

i >

CONTAINING THE GREATEST *

VALUES THAT HAVE EVER BEEN

OFFERED TO RADIO BUYERS
GET YOUR FREE COPY NOW!

Write »
THE AIREX CO., INC. )i
78 L. Cortlandt St. T
New York City

SERVICE MEN—DEALERS!

IMPROVE YOUR BUSINESS
By Keeping Your Name Before Your Customers Every Day

FRONT Most people forget the day. the station, the dial BACK
number and hour of their favorite programs and will (U P LY ceteean

RAD'O“'"DER apprecinte Radiominder Carda vith spuces to record { —= TLI"
auch information, They will be kept for the long-
i i Give Radiominder Carde "} | ]

est time in any home.

Shafes] _ ‘teeees with your nd printed on to your customers or place | T N
u| one or more in every home in your neighborhood 1 i
o and they will constantly remind the people of you T
X and thns think and talk of you.
There’s No Better Way To Make s
People Think of You Every Da i
T These cards are far supcrior to business cards and N

their coat insignificant considering the benefita you
will derive. Trial orders accepted for na little as

! 100 S 7 T

S Radiominders with your Ad of 5 Lines °|
: Printed fOr.....c.coeeveiieeiineens ceerae W
$1 25 Postpaid p—— cousTEY OF
. Each additional 100 Cards, 50¢ ag_
Card size 335 x 5% inches. Ad space | x 3 inches,
i Printed attractively on heavy Golden Rod Bristol
Curd. Use ink ung handprint your copy and mail
with remittance to .

Dept. Y—ROTH PRESS, 846 Sutter Ave., Brooklyn, N. Y.

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 they own aradio or not) are Mark-Time prospects Youwill

have an exclusive territory and

BRLLLEE B | BRI R unlimited opportunity. This is a

8 : brand new profession for which

you are probably already trained.

Don’t delay. Write today for
complete information.

M. H. RHODES, INC.

American-Industrial Bldg.,, Hartford, Conn.

N ) ) 3.3 .
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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 the
World, arranged alphabetically,
geographically and by frequen-
cles.
1o to 12 Up-10-DATE RECEIVER
SCIEMATICS

10 SETS 0F 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, Radio
I.aboratory Notes, Vacuum
I'ube Flevator and Train Con-
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 contribruted by
prominent Radio Engineers,
Sound Picture and Public Ad-
dress Installations.

VOLTAGE CHARTS

Latest Rabio PATENTS

SET ANALYZERS FOR SERVICE MEN
TEsT OSCILLATORS

New TuBes anNp CIRCUITS

OuM METERS

TuBe TESTERS

CaraciTy METERS

NEw METHODS OF SERVICING AND
TESTING FOR THE SERVICE MAN

(Established 1921)

Ul’-TO-DATE INFORMATION on every phase

ot radio, teaturing 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 1s 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 3isoes 2%

Foreign $2.25 Canada $3.00

[t you feel that $2.00 is too much right now, send us $1.00
for six months—Foreign $1.25—Canada $1.50.

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

Y for the next........ issues, starting with the................ number.
[ am a: (Please put a check mark opposite your occupation.)
[J DEAaLER ) ExGINEER [0 DISTRIBUTOR [0 TECHNICIAN

[ SEerviCE MaN [J MANUFACTURER [ SALESMAN O EXPERIMENTER
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Jwill train you

at home
tofill a

dadio Job:

If you are earning a penny less than $50 a week, send
for my book of information on the opportunities in Radio.
It is free. Clip the coupon NOW. Why be satisfied with
$25, $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

$100 a week training—the kind of training I give you—are stepping into
“My earnings in Radio Radio at two and three times their former salaries.

are many times greater a 3 )
a 23 others. Get this valuahle
than 1 ever expected they You have many jobs to choose from SIMEn S g

would be when I enrolled. s now.
They seldom fall under Broadcasting stations use engineers, operators, station man- ACt Qulely

$100 a week. If your agers and pay $1,200 to $5,000 a year. Manufacturers continually
course cost four or five need testers, inspectors, foremen, engineers, service men, buyers,

times more 1 would still for jobs paying up to $7,500 a year. Radio operators on ships en- ﬂm]l give%umy ﬂCWSOUTFITS

Special Free Offer

In addition to my big free
book ‘“IRich Rewards in
Radio,” I'll send you my
valuable manual “'28 Tested
Methods for Making kExtra
Moncy.”” Never before avail-
able except to students.
Now, for a limited time, it
is free to readers of this
magazine, Iow to make a
good bhaffle for cone speak-
ers, how to reduce hum in
externally fed dynamic
speakers, how to operate 25
eyele apparatus on 60 cvele
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

e R S

‘e

consider it a good invest- joy life, see the world, with board and lodging free, and get good

ment."” pay besides. Dealers and jobbers employ service men, salesmen, R q AR 2
E. E. WINBORNE buyers, managers, and pay $30 to $100 a week. There are many Of DIO P Ts for praCtlcal
1414 W, 48th St., other opportunities too. My book tells you about them. Home Expcrimcnts ]
Norfolk, Va.

So many opportuaities many N. R. 1. men make < —r .
can 1 1}
$200 to $1,000 in spare time while learning e eIt it gk e OB

Yout build and experiment

The day you enroll with me I'll skow you how to do 10  with the circuits used in
Jobs, common in most every neighborhood, for spare time Crosley, Atwater-Kent,
money. Throughout your course I send you information on 1‘1‘;‘;]"’“"3'6 M?J"-"“‘* ng;"
gervicing popular makes of sets; I give you the plans and e fou oo o e
ideas that are making $200 to $1,000 for hundreds of N. R. I.  gets work. how to make
Jumped from 83§ to students in their spare time while studying. My course i8 them work. This makes
$100 a week famous as the course that pays for itself, learning at home easy,

fascinating, practical.
“Before 1 entered Radio 1 Talking Movies, Television, Aircratt Radio included
was making $35 a week. Last q M. a 0 . . s
ek 1 ear 110 servicing Special training in Talking Movies, Television and home C .
i b e ¥ fTelevision experiments, Radio’s use in_ Aviation, Servicing am dO“bllng and 1rlpllng ﬂlc

and selling Radios. 1 owe my el 3 T 1
success to N. R, I. You started and Merchandising Sets, Broadcasting, Commercial and Ship l Q f
me off on the right foot."” Stations are included. I am so sure that I can train you salarics o1 many

J. A, VAUGHN satisfactorily that I will agree in writing to refund every 0
Grand Radio & Ag’l,“ance Co., £cn11y of golur ttulttl‘on éf you are not slzltt{sﬁed with my 1mn onc ycal‘ and -
107 S. Grand Blvd., essons and Instruction Service upon completing, d
BIRE B ) less Find out about
64-page book of information FREE 4

this quick way 1o
Get your copy today. It tells you where Radio’s q Y
good jobs are, what they pay, tells you about my ;

course, what others who have taken it are doing BIGGER

and making. Find out what Radio offers you \ ]
without the slightest obligation. ACT NOW{ &‘:dllo PA

J. E. SMITH, President Trained :§ "Fl LL OUTAND
$500 extra in 6 months National Radio Institute Dept., 2 AE M i L AL
“In looking over my c X TH|S coup
records I find I made $500 Washington, D.C. g W\
from January to May in Our Own Home

my spare time. My DUest
week brought me $107.
I have only one regret
regarding your course
—1 should have taken
it long ago."”
HOYT MOORE
R. R. 3, Box 919,

Indianapolis, Ind.,

Pioneer and World'’s
Largest Home-Study Ra-
dio training organization
f{ devoted entirely to train-
¥4 ing men and young men
i for good jobs in the Radio
industry. Our growth has
W paralleled Radio’s growth.
g\ We occupy three hundred
times as much floor space

J. E. SMITH, President
National Radio Institute, Dept. 2 AE
‘Washington, D. C.

Dear Mr. Smith: I want to take advantaxe of your
special free offer. Send me your two hooks, “‘Rich
Rewards in Radio” and *'28 Tested Methods for mak-
ing extra money.” I understand this request does not
obligate me and that no salesman will call.

erviceto all Qrudnates 3
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SERVICE BLUE PRINTS

FOR §

ERVICE 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. sR1u Breme
No. SR7S Bremet
No. SR126  Dremer
No. SR Brunsw
No. SR148  Brunsw
No. SRTl isransw
No. NRB6 Brunsw

S lidi~on
No. \I‘l'l Idi~on

No. NII137 Genera

r-Tully 7-70

No. SRI164 Brunsw o e gL - -l
No. SRI83 irunswick Chassis I, ln()(hl~ 1 2400l 208 pa ol oo o EEa Al 8 S

No. SI24 A . Davton Navigator £0.75 No. SR130 lloward SG-B .

No. SU3 Acme ACT L . .75 No. SR145 Yoward 11 .....

No. St Acme AUCE L Y L7 No. SR118  Jesse French Jr, °
No. N1 All-American  Mohawk 6.... Sl No. SR77 Kelloge 523 ...

No. SKk2 All-American  Mohawk 8. .. ] No. S1ss Kennedy 10 ..., ...
No. SRRV4 All-American Mohawk 96.... ... ... oL L ) No. SR48  Kennedy 20

No. SR165  All-American Mohawk  (Ly o [y SN e e .75 No. SRR1 Nennedy 26 .

No. SIIG6T 0 Al-American Mohawk (Lyric) 8-7 s I o o SOl - R e S () No. SR129 Kennedy 30 411(1 -
No. SIITu Atl-American Mohawk tlyric) 8-8. e .- e X .75 No. RRII84 Kenuedy 52A ..., ..
No. SR128  All-American Mohawk (Larie) Model J... ... .. ..., WL B AL .75 No. SRI8S Kennedy 56 ...

Wo. S22 Ahad] U ALy (Cd s om s 3 E06 3 3506 F w ¢ 51 e et 11D No. 8SRi3l Ning Model

No. SR+ Amrad 81 L. ey, ¢ 0 Mgees g V3wt s = ANVILLS 5 No. SR Rolster

No. SRI06 Amrad 8% . a s W IO i 5 B [ W w4 e T T Ly — No. SRi53  Kolster

No. SR80 Apex 48 Chassis B e rmonen i s g TOEIE - o - AR b 15 No. SR72 Wolster

No. SR1U8 Apex  Series 31 hasacdiselabe s Tobe ab abol il tnlims o s e S5 o= 5 ) No. 811159  IKolster

No. XIZ8 Atwater-hent U8 ) RIS (b w7 W W pewers BT 75 No. SRIs2 Kolster K-90

No. SR51 Atwater-Kent 55 and 55C (C u) lnupluh . s MAALD aFF IO No. S5 J\)Ieul()n 70

No. SR52 Atwater-Kent 55 and 55C  (Inductive (oupled) o T T FWEMIDE 3 5 .75 No. SIU124 Majestic

Nag. SRITE Atwater-IKent 66 ... Tl e AR oy, R R — .75 1\:'(). SRITS  Majestie

No. SK131  Arwater-Kent Super -2 C'Iilhaib ............... e - No. SR157  Majestie

No. SRISD Audiola 15-87 I p——— e ——— L7 No. SR8 Najestie

No. SI7 Audiola 31 . 75 I\:(). SRI1S Majestic

No. SRII1 Audiola Super 1931......... .75 No. SRT  Majestic

No. S22 Audiola  Junior 5 No. SIG5  Majestic

No. SR1Z O Balkeit A b ) £ No. SRE4 Majestic

No. SRI62 Bosch 7 (DCodoovnniviiiieiiiaaaon. No. SR26  I’hilco cewop e e e Vs
No. SR21 Losch 28 and 29....... . A No. SRI56 I'hilco 90 and 90-A, Series B
No. 873  Bosch 48 . ia.a. . .ziomi. civianm No. SR hilco B5 .n. e . 58 baman Flaet g o miend
No. SROY Boseh Auto NRadio 80.‘.. No. SR172 T*hilco 1312 und 112-A.
No. SR109 Dosch 58 ... M N N TN No. SR176 - Pilor 148 ..

No. SRIL7T Bosch 60 o © Y e B B

No. SR104  Radiette
No. SR12T RCA 18
No. SR1y2 RCA 44
No. SIS0 RCA GO S bl 5 e e 5 s e
No. SRt RCA 66 ...... TP L .
No. Sy RCA RO ...........

No. RR107 RCA 48 R S
No. SR168 RiA Vietor R-11......
No. SR166 RCA Victor R-50 and 1R-55
No. dRI3T RCA-Victor Superette
No. SR113 Sentinel 11: 15; 16;

Tully 81 and 82 -
Tully S-81 and S 8"
ek 3RO a

ick 11, 12, 16.

ek N-14

ik 15, 22, 3

ik 17 and 24,

1L A D ST G S1e G ST e Lt Lt

LLshhhahhnhhhhhLhhhmaannhin N ahhbn

No. SIUN Clarion 0t ] 1
No. SR130 Clation 80 and 1 il P N A iy - 3 No. SIH113 Sentinel 106-138 ... ...

No. =RY Coloniall BIAC crmmmme - S GEEEEE D s o3 b e g B o o] s o 5 No. SI146  Sentinel 108-A

No. SRO5 0 Colonial 30 and 34 A, Ul i 5 No. SRIS5  Sentinel 111 ... ... ..

No. SRIG0 Colonial 47 and 48...... .. 5 No. SR123 Sentinel Supe “Midget’ 108,

No. SI7 Columbia  (Chicapo)  SG B 5 No. SR169  Silver-Marshall A ... ... ... ... ..
No. SR10% Crosley 5% and 54 5 No. SIR152  Silver-Marshall D and I

No. SEITd Crosley  I00 5 No. SRI40  Silver-Marshall 10 ..o ... 0
No. SIh CTosley BOS GemboX . . 5 No. SR153 Silver-Marshall G ... ... ..., .
No. Slia Crosley 705 Showhox 5 No. SR35  Silver-Marshall 30 ... ........ ..
No. St Crosley  Jewelbox TO4B. ... 5 No. SR53 Silver-Marshall 30-B sareias 0
No. SR537T  Craosley 105, 448, 495 and 82N e No. SBI82 - Silver-Marshall 85-A ..ol
No, 8SR67 vrosley  "Roamio™ (Auto Radiod. ...t iioin e 5 ;'\‘0. SR144 Slllver—Marsh:lll 726 S\\

No. SRSS Croslev 77, . . 5 No. SRIOS  Silver Super 36-A.............
No. SRISS Crosley 120 ..., ... 1 No. SRI20 Silver Midget 782-12........

No. SRI49 Crosley 121 ... .. 5 No. 8SR27  Slagle (Continental) 9. —
No. RR150 Croslev 124 2 5 No. SR6  Slaale (Continental) R-20.. . ..
No. SR Davan 5080 5 No. SI25  Sonora Delux SR..... i

No. SIG6 Deleo Auto Radio No. SRIR0 Sparton 10 .............

No. SR87T  Delco No. 8R161 Sparton 25 and 26......

Police Short Wave Receiver 3003
R6 and RT., ...,

No. NR91 Sparton 600; 610 and b‘u
No. S8R9 Sparton ACBD .

R4, N5, ¢l

R P E R EC R e

RV LTLT I STOTCT U ST SRTCLT LT LATT TS DL St S S LSt D

No. SRa3 Lrla DuoConecerto R-2... ... ... ...... No. SR58 Sparton 931 ...

No. SR Eveready  Series 50 No. SR63  Sparton 589 .. ..

No. SRIS8 Iada KW ... ... No. SR36  Splitderf ¥-175

No. St Fada $AC D ot e No. SRI5  Steinite 261

No. SR70 Fada 35 and 357. . No. SR76  Steinite 70: 80 and 95.. ... ... ..
No. SR ederal 1 < 3 i No. SI132 Steinite 600, 605, 630 and 635
No. SR20 Ireed-Eisemann  NR K No. SRI47  Stewart-Warner 102 A and B...........
No. SRI4 Freshman 2-N-12 . 7 No. SR Stewart-Warner 900 ... .. ..
No. S92 General Flectrie 11-31 . No. SR62 Stewart-Warner 950 . ..., ..
No. SRI66  General Kleetrie ¥M-32 0. - (. SRS T No. SRR  Stewart-Warner R-100A, 1B

No. KI107 0 General  Eleetvie T-11 P s — I/ No. SRI134  Stromberg-Carlson

No. SR93  Stromberg-Carlson

1 Jlectric 8 22
¥ No. SR151  Stromberg-Carlson

No. SR168  General Lileetrie K-62. g

No. SI INS (,(e.“:.“,] ‘.\“)m’rlf A "1 No. SRI8  Stromberg-Carlson

No. SR151 General Motors S-3-A . T No. 8R4 Stromberg-Carlson

No. SRIT3 General Motors S-9-A i No. SRa7 - Temple K:60; 880 and 8-90.

No. SRITY  General Motors S-10A Ki No. SRR125 Temple 861; 881 and 891. . .... u_B

No. SR32 Giltillan 100 ... . ... 7 No. 8R39  Transitone Auto Radio........

No. SIT12 Gravhar 600 " Y - K No. SI121 Trav-Ler Model C..................... ceenmw

No. SR92  Gravbar 00 Lo 7 No. SR143  U. 8. Radio & Television (Gloritone) 26P..... ... 0L ...0.... ... .

No. SR107 Gravbar 678 . o 7 No. SR29 U, S Radio & Television 37 ... al

No. SR96  Grehe Synchrophase AH-1. N No. 8R171  U. 8. Radio & Television 99. 5ok il 75

No. SRIT  Grebhe TAC oo, 7 No. 8SR119 Vitatone 54 (Zanev-Gill COI). ...t it eiiienuinne. 75

No. SH59  Grohe SK-4 _ g sou B 75 No. SR101 - Vietor '\Iluo sSynehronous R-35; R-39 and RE- 57.. .75

No. S0 Gulhransen  Nine-in-Line 75 I\’,O' ‘\Ilb} Victor R-32: ",’"k’ and R52 75

No. SRITS  Gulbranwen 10 and 13 75 No. SR92 - Westinghouse WR-5 .......... . 75

No. SRIT0  Gulbransen 1681 . 75 No. §R]ﬂ7 Westinghouse \}R l s gs s .. .75

No. SR177 Howard VT g e 75 No. E}H?’é Westgnﬂlhouso %F{ 1][5] and 12 : 7
il d - * 2t No. SRIGS rosting s b g

No. SR16 - Tloward Green Diamond 75 No. SRl Zenith FAVB, Cand DL e ;g

No. SR163 Howard 0 ............. <7D No. €RO7  Zenith T1: 720 73 and 77 ..., o . .75

No. 8R56  Howard SG-A ... 75 No. SR43  Zenith 52: 53: 54; 522; 532 and 542.. R 1

PUBLIC ADDRESS SYSTEMS

No. SRINO - Amer-Tran T'A-84 B St I b i e . Sl) No. SRRS  Webster (Racine, Wis.) A37-50....,....

No. 8R40 Silver-Marshall 692 e . ® 7:') No. Si89  Webster (Chicaxo) DH-250.............

No. SI1122  Kilver 679-13 Amnp. .75

CITI

The above dr
parts. They will be sent postpaid by return mail upon receipt of the proper amount. C. O. D. orders not accepted.

508 South Dearborn Street, 7th Floor

awings are intended for service purposes only and are not suitable for the construction of receivers from miscellaneous

ZENS RADIO SERVICE BUREAU
CHICAGO, ILLINOIS
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STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIRCULATION,
ETC., REQUIRED BY THE ACT OF CONGRESS OF
AUGUST 24, 1912

OF RADIO (ALT, BOOK MAGAZINE AND TECINICAL REVIEW, published monthly
at Chicago, Illinois, for October 1, 1931. State of Illinois, County of Cook, ss.

Befcre 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 liditor of the RADIO CALL BOOK MAGAZINE AND TECIINICAL REVIEW
and that the following 1s, to the best of his knowledge and belief, a tiue statement of the
ownership, management (and if a daily paper, the circulation), etc., of the aforesaid pub-
lication for the date shown in the ahove caption, required by the Act of August 24, 1912.
embodied In scction 411, P’ostal 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: Dublisher, Citizens Radio Service Bureau, Chicago, I11.; Ediror and Manag-
Ing Lditor, Fred A. 1lill, Chicago, Ill.; Business Manager, 1I. Anheiser, Chicago, 1II.

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 cach
indiviglual member, must be given): Citizens Radio Service Bureau. Chicago. Ill.; Chas.
O. Stimpson, Chicago, Ill.; II. Anheiser, Chicazo, Ill.; F. A. Hill, Chicago, IlI.

3. That the known bondholders, mortgagees, and other security holders owning or holdinz
1 per cent or more of total amount of bonds, mortgages, or other securities are (if theie
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 hooks of the company as trustee or in any other fiduciary
relation, the name of the person or corporation for whom such trustee is acting, is given:
also that the said two paragraphs contain statements embracing affiant’s full knowledge and
belief as to the circumstances and conditions under which stockholders and security holders
who do not appear upon the books of the company as trustees, hold stock and securities in
a capacity other than that of a bona fide owner; and this afflant has no reason to helieve
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 m_ails or otherwise, to paid subscribers during the six months preceding the date
shown above ig (this information is required from daily publications only).

F. A. HILL,
g ladiror,
Bworn to and subscribed before me this 25th day of September, 1931,

FRANK W. McVICKER, Notary Plublic.

(Aly commission exbires Degcember 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”l\ Super Bight i s i i Cynawa s et li00

No, 56 Improved Browning-Drake .. . .. bR B e R g by Vg 4w e g ara e L QD)
No. 68 Improved Remler 45 K, (. Super-heterodyne RReceiver (5 drawings)..., 1.1)
No. 73 Magnaformer Super-heterodyne Receiver (5 drawings)........... i 1AM
No. 99 Magnaformer 9-8 A (5 Arawings).. spwmunnss o At : . 1.mn
No. 123 World’s Record Super Ten and PPower Pack (6 drawings),.... e i ||
No. 167 Scott World’s Record SG Nine ‘‘I’ower Pack Operated’” (4 drawings) ., 1.0
No. 211 Custom-built Madel World’s Record Shield Grid A, (' 10 (4 drawings) 1.1
No. 134 Pilot Super-Wasp Short Wave Receiver (3 drawings)................ LI
No. 101 World’s Record Economy SUDET 8. ..., uuesssussscsanccaeemmaaoanenns $0.60
No. 174 Sargent-Ravment Seven Receiver.................... i : Lo
No. 202 Silver-Marshall 730 Four Tube Receiver R o e T T v R
No. 221 Modulated Oscillator ................cevwoaoioins Nt Lo 1 .. .60
No. 236 S-M 722 A, C, Screen Grid Receiver........... . S A B -
No. 244 S-M S, G. A, C. 712 Rec. (to be used with 677 Power Pack)....... i
N 245 S-M 677 Power Pack (to be used with 712 Receiver) ................ .Gk
Magnaformer 1920 A, C. SUDCTL .. viviiiiss i idvns ey vivaimyd0. 5
Silver-Marshall 720 A, C. Shield Grid Six............ R 1. |

S-M 8. G. A. C, 712 Rec. (to be used with 677 Power Pack)...... .Gl

S-M Power Pack (to be used with 712 Receiver) .................. AN

Lincoln DeLuxe Ten A, C. S. G. ReCOIVEI . .vevvvnririsrnsrrrnnnnnnns o0l

Lincoln DeLuxe Ten A. C. S. G. ReCEIVET. .. ... oooronemsnoroennn.s 5l

) Silver-Marshall 722 S, G, D. €. ReCeiVer.._ .............cye.0iio0, 80
No. Hifln  Lincoln DeLuxe 31....,......... il | Rl Rl

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, ilinois

the Direct Road
to SUCCESS

4; DO you want a better position and a larger pay en-

velope? Therc 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 passes in
which you do not have to use mathematics in your
worl: o you make your own calculations, or are
you handicapped by your inability to do this work
yourself? Iere 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 vour 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 mouey 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.

MATHEMATICS
FOR SELF STUDY

By J. E. Thompson, B.S. in E.E., A M.
Dept. of Mathematics, Pratt Institute,
Brooklyn

These bnoks start right from the begin-
ning with a review of aritlinetic that gives
you all special short-cuts and trick prob-
lems that save countless hours of your
time and make you more valuable to
vourself and your job. Then they go
right into higher mathematics and show
vou how simple it is when an expert ex-
plains it for you. Don’t let appearances
fool vou, mathematics is easy. You can
get these books on approval and see for
yvourself 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

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- Mr. Thompson, the author of these books,
tailed applications of higher math- is not an ordinary teacher of mathematics.
ematics. Iach step is clearly ex- Ie has had many vears’ experience in
plained and is followed directly by giving students the kind of mathematical
sample problems. A training theyv need in practical work. He
Arithmetic for the Practical Man presents_each practical method and prob-
Algebra for the Practical Man lem in the clearest and simplest way. He
Trigonometry for the Practical gets right down to the kind of informa-

an A tion that you need in vour daily work.
Calculus for the Practical Man ook up any mathematical problem that

4 Volumes—1240 Pages— puzzles vou in these books and see how

Ilustrated 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 aays’ 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 MATHHEMATICS FOR SELF STUDY in 4 voiumes. 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)
WNEVE 08680 8000808000600800600080000080050000
)i e 58080 6686080 886080000008800685086800068
(G Nt L S {55000 0000000066000 06080 00000008300 808603006080850 6050

Pusiness CoONMECHIOn v uueueeeeeeenreeeeneasssensesseesonnssnseasenss

Reference ...ooveveeennn

asw CssssssssssssssfEcEEEEEEEEEEEEEEEEEEeeaSaaaANSNNNNNS e NNNeNaaanannnng S
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A New and Enlarged:

1  Rranio
SERVICE

Schematics

e

_ W™
NV R LR

Order Your Copy Today!

O meet the demand of thousands of requests received from our readers

the editorial staff of RADIO CALL BOOK MAGAZINE has prepare(i
a New and Enlarged edition of RADIO SERVICE SCHEMATICS containing

a great deal of new material.

Over one hundred SCHEMATIC WIR- RECEIVER RESPONSE CURVES show-
ING DIAGRAMS of Popular Factory ing sensitivity, selectivity and electri-
Built Radio Receivers and Power Sup-

) our own laboratory as specified by the
plies, carefully drawn by our own ex- IRE and RMA are given, showing such pop

g1 2 -
ular brands as RCA, MAJESTIC, ATWATER "

pe}'t draftln’g.force, are contained in KENT, CROSLEY, SILVER, SPARTON, STEW-
this new edition. ART-WARNER, BRUNSWICK and others.

Laboratory and workshop formulas are shown in
simplified form to aid the Service Man and Engineer

9 F--------------------- ----- “
You ’l § CITIZENS RADIO SERVICE BUREAU €B-12) | send
L 'k g 508 S. Dearborn Street, Chicago, Ill. i1 F
iIne ] Please find enclosed $1.00 for which send me the new and | or
% " revised edition of RADIO SERVICE SCHEMATICS. 1
This | - Vo, - Y [
ame (Print Plainly)........ ... ... .. .0 i
ad . l
Book | s.coano. ... ! Today!
|
-

cal fidelity characteristics, prepared in - |

P S m— T AT ——
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COMPLETE . . PRACTICAL
-« MORE VALUE

Unusually complete, extremely practical —WESTON 0Os-
CILLATOR, Model 590, fully meets the needs of modern
servicing. It covers the broadeast band of 550 to 1500 kilo-
eveles and the intermediate frequeney band of 110 to 200
Kilocyeles.  Frequencies between 200 and 550 and above
1500 kiloeyeles may be obtained by means of harmonies.

FEATURES OF WESTON OSCILLATOR

GRID DIP MILLIAMMETER - definitely indicates that Oseillator
i~ functioning.  Fnables individual test of each R, I, 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 vnusually

slow, smooth and gradual adjustment of output over entire range.

TWO TYPE ’30 TUBES one for the R. I',, the othier to modulate

the R. I, to produce an audible 100 ¢yvele note with 307. modulation.

SELF-CONTAINED BATTERIES - -one 2215 volt “B™

Four 1V5 volt flash-light cells. Automatically connected.

battery.

COMPLETE SHIELDING effectively shielded by partitioned thick

cast aluminum case. Contains batteries,

OUTPUT METER —compartment provided for this necessary acces-

sory.

CONSTRUCTION —rugg, 1, finely designed. Typical of all Weston

instruments. in its accurate and reliable operation.

USE OF WESTON OSCILLATOR

Aligning and ganging condensers . . . Neutralizing . . . Aligning R. F.
and 1. F. stages : . . Comparing Selectivity and Sensitivity . . . Locat-
inz ;rouble by means of Grid-Dip -Meter—shorted tuning condensers,
horted turns in R. F. transformers. rosin joints, intermittent and
Comparing tubes . . . Testing efficiency anl
. . Obtaining pure car-
Making capacitance tests . . .

rier wave by eutting out one tube . . .
. Measuring radio frequency resistance.

Checking small inductances . .

— Werite for Details —

WESTON

ELECTRICAL INSTRUMENT CORPORATION

574 FRELINGHUYSEN AVENUE . . . NEWARK, N. .

www americanradiohistorv com
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HOWARD

with its 10 Years of Solid, Substantial, and Continuous
Growth Now Offers You the Finest Sales Opportunity

il

s

A SHORT AND LONG WAVE RECEIVER

the snap of a switch changes the tuning from one band

to another—it works!

in Howard History
TWO NEW ITEMS

A SHORT WAVE CONVERTER with built-in

power supply—the only connections to make to a

pee

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 Spesker and
Tone Control.  Artistic Walnut Com-
pact Cabinet, 17v; in. high, 14% in.
wide and 11% 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 39%2 in. high,
99% in. wide and 16% in. deep. Tubes
employed: 2—97’s; 1—80; 3—51's
Variable Mu; and 9—47’s Pentodes.

OUR 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
ears of receiver design and production. Howard
zas 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

o IEyee

THE 1931-1932 HOWARD LINE
No. 10, Compact Model, TRF Circuit,

with 5 tubes, complete............ $
No. 20, Compact Model, Superhet-

erodyne, with 7 tubes, complete. ...

No. 32, Console Model, Superhet-

erodyne, with 7 tubes, complete. . . .

No. 35, Console Model, Superhet-
erodyne, with 8 tubes, complete. ...

No. 40, Console Model, Superhet-

erodyne, with 8 tubes, complete. ...

No. 45, Console Model, Superhet-
erodyne, with Automatic Volume
Control and 9 tubes, complete.....

No. 60, Combination Model, Superhet-
erodyne, with Automatic Volume
Control, Automatic Record Changing
Device, and 9 tubes, complete....

259.50

www americanradiohistorv com

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

All

models represent the latest de-

of over production.

velopments in Radio Engineer-
ing in the scientific employ-
ment of the Pentode and Va-
riable-Mu tubes.

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 16% in. deep. Tubes employed:
3—97's; 1—80; 3—51's Variable-Mu;
and 2—47’s Pentodes.

o
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~COMET

Al/F-Wave
SUPER-HETERODY, m_ ™~

Chassisonly,or com-
plete in handsome
walnut console, with
dynamic speaker
and all tubes.

I 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—

CUJ"OM the airport—the ship at sea, wherever super-efficiency is paramount.

Write Dept. CB-2 for illustrated folder containing list of world short-
B U/L 7' wave stations.

HAMMARLUND-ROBERTS, INC., 424 W. 33id St., New York.

ZyLIAM M

www americanradiohistorv com
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RADIO 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 scaled 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 scts. 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 RIF-5002
100 Feet—RCA Cabloy—Model RF-5050

100—RCA Cabloy Clamps—Model RIF-5055 The Radio Dealers’ Antenaplex Kit

10—RCA Taplets—Model REF-5031
THE RADIO PILLOW

10—RCA Radio Outlet Flush Plates—
Feature these Radio Pillows to

Model RF-5634
1—RCA Terminet—Model RF-5091
Special Net Price to Dealers..$100.00 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

An attractive proposition awaits Ra-
dio Service Organizations or Ser-
vicemen doing a fair volume of
business who are equipped to
handle the RCA Antenaplex
System. If you have contacts
with FElectrical and Building
Contractors or are in a posi-
tion to closely contact apart-
ment house owners, write
us for further information.

Centralized Radio System

RCA Victor Co., Inc.

A Radio Corporation of America Subsidiary

Camden, New Jersey *

“RADIO HEADQUARTERS”

Centralized Radio Section

RCA Victor Co., Inc.
Camden, N. I.

Please send me full details on

] The RCA Antenaplex System
[] The Radio Pillow

One of the many uses
of the Radio Pillow

Address. coo vt iiarenanerennn
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[] The Radio Dealers’ Antenaplex System
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