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In Radio.

HE stcamship Bremen crossed the
ocean in four and one-half days,
thereby setting 2 World Record for
travel between Bremen, Germany, and New
York. The 1000 H. P. “Golden Arrow,””
diven by Major H. O. D. Segrave, paced
time at 231 miles per hour—establishing the
World's Record for travel over Jand. The
Supermarine Rolls Royce 86, piloted by
Flight Lieutenant H. R. D. Waghorn of the
R.A.F.,, won the Schacider cup race ar 331
miles per hour and set the World's Record
for speed in the air . . . In each instance the World Record performance of the
equipment involvedwas due solely toadvanced design and to the precisionengineering
with which the advanced design was givenmacerialshape . . And so it is3n Radio!
» » »

A receiver, designed by E. H. Scott ta take fullesc advantage of certain

advanced radio principles such as production manufacturers would not dare to
even consider, established the World's Record for radio performance. This
recciver, built to perfect precirion in accord with its advanced specifications,
brought in 117 programs from 19 stations 6000 to 8000 miles away!
The Scott World's Record Shield Grid A-C 10 offcred to yox is better, finer
and far more powerful than the original World Record Model. It is hand-
builtin the laEl))orarory to standards of electrical and mechanical precision
ordinarily unheard of in the radio industry. The result is that the Scott
A-CShield Grid 10 will easily out-
perform any other receiver in ex-
istence today.

What to Expect
SENSITIVITY SO great that practi-
 cally any major station in the
} U.S.and Canadacanbe broughtin.
¢ SeLecTiviTY SO precise thar locals
" do not interfere with the reception
of distant stations.
Tone so perfect that all music and
voice are reproduced with abso-
lute fidelity and realism.
Powsr so completely unlimired
that any station worth listening
o is amplified to any degree of
volume desired.
Beauty such as you have never
seen in radio cabinet-work before
—because each Scott console is an
individual creation of a master
artist—designed not for mass pro-
ducrion, but to present in terms of
beauty, the same class and distinc-
tive, individualized quality so ap-
parent in the performance of the
Scort Receiver.

WOl'ld,S RCCOI‘dS He]d
By Scott

1. A world’s record for number of
broadcasting stations heard 6,000
to 8,000 miles,

Six stations heard distant 6,000 miles.

Seven stations heard distant 7,000 miles,

Six stations heard discant 8,000 miles,

2. A world'srecord for greatestnumber
of programs heard from stations dis-
tant 6,000 or more miles,

19 programs from stations 8,000 miles.

19 programs from stations 7,000 miles,

79 programs from stations 6,000 miles,

The Scott Worlcl’s Recorcl
Shield Grid A-C 10

This is the precision instrument of radio. It 35 built not to physical and electrical toler-
ances—but to exactness. The one individual receiver that comes to you is certain to be
perfect. Only Scott Crustom-Built Radio offers you this assurance.

Mareh, s Published 4 qimes veacly. lanwary 1. Mareh 1. September 10 Novewber 1. Volume XI.
y onid-clags matter  Janu 24, 1930, at the Post Officr at Chicago, IIl., under the Act of March
Citizens Radio Sevvive Boreau. e, Publishers, 308 So. Dearborn St., Chicago,

as in olher ﬁe/a@ of

Nowo2
1879,
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Juuman endeavor,

Records

are achieved only thru

PRECISION ENGINEERING

Tue NEW ScoTT

RADIO
CONTROL

This newest product of Scott advanced
design and precision engineering is the first
practical application of the idea of re-
mote control. It is more than practical; it
is perfecred! Touch a button—there's
the station of your choice—instantly,
Control the volume by turning a tiny
knob—that’s all there is to it. The actual
tuning is done in the Control itself. The con-
densers in the receiver do not move. No motors
—no relays—nothing to get out of order. And a cord
not much thickerthan alamp cord connects theControl tothe
Receiver. In all truth—there is nothing else like the Scott Radio
Control. Nothing else so fine—so smooth—so perfect in operation. The pic-
tures herewith illustrate a few of its many uses. The coupon will bring you #// the facts.

AIL THIS COUPON [ com mansromin oottt i o P

SCOTT TRANSFORMER CO., 4450 Ravenswood Ave.,CB3, Chicago.
Clipit—fillit in—mail it Now!It will bring you full details of the Scott World's

Send me full particulars of the new Scott World's Record Shield
Record Shield Grid A-C 10—photographs of the various Scott custom-made Grid AC 10—Also photos of Scott Consoles and details of the Scote
consoles, and all the facts about the wonderful new Scott Radio Control.

Radio Control.
Don’t wait. Mail the coupon today.

{1 Send me franchised Set-Builders proposition.
SCOTT TRANSFORMER CO.

4450 Ravenswood Avenue + CBs - CHICAGO, ILL.

TOWR . e R e e

Tell ’Em You Saw It in the Citizens Radio Cull Boolr Vagazine and Technical Review
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Direct Foreion Receer

joN/

Without dependence on local r&broadcasting

AFRICA EUROPE AUSTRALIA

SOUTH AMERICA

PILOT SUPER-WASP

CUSTOM SET
Short-Wave and Breoadcast Receiver, 114 te 500 Meters BUILDERS® PRICE
In Kit Form for A.C. or Battery Operation KIT K-115

The A. C. Super-
Wasp. Use yoor
own ABC

WIDEN YOUR CIRCLE OF ENTERTAINMENT

Your broadcast receiver is silent below 200 meters, but the Super-Wasp, or ‘bl;:'l«r:)
. 1 ¥y

swooping down to 14 meters and up to 500, unlocks a new world of clally  desizn

- : - ; ; . o] al . . . for the Super-
trans-oceanic radio you never heard before! And you get it directly Wasp, DPower
from the foreign station and not from a local rebroadcast. Youll Fack and Tubes
be amazed by the wealth and variety of radio entertaimment now Yy
being broadecast via short waves from civilized countries all over the KIT K-110
world! . . . Enthusiasts report European, African, South American and -

A wali . . lelichtfully and . lis N The battery-
\ustralian stations—music delightfully new and strange to listeners operated Supers

Wasp. DBatteries

“fed-up” with‘dome'stic 1'nd?o programs! To assure consistently sa.tis- and UTubos 1o
factory operation, Pilot engineers developed the Pilotron P-227, which tra,
naturally makes it a splendid tube for broadcast receivers.

$3 50
"2

20

WORLD’S LARGEST RADIO
PARTS PLANT .. EST.1908
Chicago Office, 234 South Wells Street

323 BERRY STREET
BROOKLYN - NEW YORK

San Francisco Office, 1278 Mission Street

¢ JOINING THE RADIO INTERNATIONAL GUILD

o full year’s membszrship. which includes lapel pin,
published quarterly
developments in

costs only 50c for
Guild’s Official Organ—*“Radio Design,”
and greatest radio construction articles, also new
and aviation radio.
tional Guild, 103 Broadway, Brooklyn, N.

Address

q // City

certificate.
and replete wilh the latest
short-wave,
Enclose 50¢ coin or St(;.lﬂps with this coupen and return to Radio Interna-

D LT Y

and the

television
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I showed thése men how
to get Big Pay jobs like these

Seldom Under $100 a Week

“My earnings in Radio are many
times bigger than I ever expected
they would be when I enrolled. In
November I made $577, December
$645, January $4635. My earnings
seldom fall under $100 a week. I
wmerely mention this to give you some
idea of what a Radio man can do who
has the training.”
. E. Winsonxs,
1414 W, 48th St., Norfolk, Va.

$3000 a Year in Own Business

“I cannot give N. R. L. too much
credit for what I have been able to do
in Radio. I can safely say that I
averaged $3000 a year for the past
three years. I am in the Radio
lusiness here. Any man who really
wants to advance cannot go wrong in
Radio. There is certainly a lack of
trained men.”
FreEp A. Nicmors,
P. O. Box 207, Eaton, Colo.

Lifetimeémployment Service to all Graduates

Tell °Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review
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JE.SMITH, Pres
NATIONAL RADIO INSTITUTE

If you are carning a penny less than $50 a
weck, send for my book of information on op-
portunities in Radio. It is free. Radiy's
amazing growth is making hundreds of fine
jobs every year. My book shows you where these
jobs are, what they pay, how I can train you at
home in your spare time to be a Radio Expert.

You have many Jobs to choose from
Broadcasting stations use engineers, operators,
station managers and pay $1,800 to $5,000 a year.
Manufacturers continually nced testers, inspectors.
foremen, enginecrs, service men, buyers for jobs
paying up to $15,000 a ycar. Shipping companies
use hundreds of operators, give them world-wide
travel with practically no expense and $835 to $200
a month besides. Dealers and jobhers (there are
over 35,000) are always on the lookout for good
service men, salesmen, bhuyers, managers and pay
$30 to $100 a week for good men.  Talking Movies
pay as much as $75 to $200 a week to men with
Radio training. There are openings almost every-
where to have a spare time or full time Radio
business of your own—to he your own boss.  Radio
offers many other opportunities. My hook tells
you about them. Be sure to get it at once.

My New 8 Outfits of Parts give you

extensive Practical Radio Experience
With me you not only get the theory of Radio—
vou also get practical Radio experience while
learning.  You . build over 100 circuits—
build and exper nt with the circuits used in
Atwater-Kent, Majestic, Crosley, Evercady,
Stewart-Warner, Philco, and many other sets.
These experiments include A. C. and screen grid
sets, push pull amplification and other late
features. Yhen you finish my course you
won't need to take “any old job” just to get ex-
perience—you will be trained and experienced
ready to take your place alongside men who
have been in the field for years.

Back view of 5-
tube A. C. scrcen
grid tuned Radio
frequency set—only
one of many cir-
cuits you can huild
with the parts I
give without exlra
charge.

THIS COUPON
ONE FREE CO

MEN!

Get Your Copy of My New Book

. How to get agood
.. job in the Radio
Industry

Hundreds of Jobs paying*50./6075,100
aweek are opening in Radio every year.

I Will Train You at Home
in Your Spare Time

Hold your job until you are ready for anotner.
No need to leave home. All I ask is part of
your spare time. I have doubled and tripled
the salaries of hundreds through my practical
home-study training. You don’t have to be a
high school or college graduate. My course is
written in easy, sirple terms that most anyone
can understand.

My course includes Talking Movies,
Wired Radio, Television
My course 1s up-to-date with Radio’s latest uses
and improvements. It includes Radio’s appli-
cation to Talking Movies, Television and home
Television experiments, Wired Radio, Radio’s
use in Aviation, in addition to fitting you for
many other lines. When you finish you won’t
be a “one job” man. You will be trained for
many jobs.
Money Back If Not Satisfied
I will agree in writing to refund every penny of
your tuition if you are not satisfied with my
Lesson Texts and Instruction Service when you
have finished my course. This agreement is backed by
the Pioncer and World’s Largest organization devoted
entirely o training men and young men for good jobs
in the Radio industry, by correspondence.
Find out what Radio offers you
Get My Book
This hook gives youn the facls on Radio’s opportunities
and the many features and services of N.R.L. training.
1L gives you 100 lctiers from actual students who have
proved that my methods ure successful. Get your copy
today. Thereis no obligation.
J. E, SMITH, President,

National Radio Institute, Dept. OCE
Washington, D. C,

$ GOOD FOR

NEW B

J. E. Satrrn, President
National Radio Institute, Dept. OCE
Washington, D. C.

Dear Mz, Smira:—Send me your book. I
want to see what Radio offers and what you
offer in Radio training. This request does
not obligate me in any way.
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DON'T TAKE
CHANCES

ssxaTHE NAME TRIAD IS YAOUR SUREST
GUARANTEE OF RADIO TUBE QUALITY
Here is still further proof of it m » a TRIAD Tubes are
now fully licensed under all R.C.A., General Electric
Co., and Westinghouse Electric Mfg. Co. patents!
Quality alone has won for TRIAD Tubes a nation-

wide acceptance = = » and continued adherence to

that same quality standard is daily winning thou-

sands of additiondl TR-lAD Users. s e m e mEmNES®

New—TRIAD Tubes, T-24 and T-27!
Now definitely protected against

burn-outs and rendered completely

non-microphonic. Here is still an-
other achievement of TRIAD

engineers!

TRIAD MANUFACTURING CO., INC., PAWTUCKET, R. I,

Tell "Em You Sew It in the Citizens Radio Call Bool Magazine and Technical Review
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American Broadcasting Stations

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

This list

mission.

KCRC

1370 ke, Enid, Okla., Champlin Refining Co., 100
W,

KDB

1500 ke, Santa Barbara, Calif.,, Santa Barbara
Broadeasting Co., 100 w. P.

KDFN

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

KDKA

980 ke, East Pittshurgh, Pa., Westinghouse E. &
M. Co., 50.000 w. I,

KDLR

1210 ke, Devils Lake, N. D., Radio Electric Co.,
100 w.

KDYL

1290 ke, Salt Take City, Utah, Tntermountain
Lroadcasting Corp., 1000 w, M, “On the Air. Goes

Tiverywhere,

KECA

1430 ke, Los Angeles, Calif., Pacific Development
Kacio Co., 1000 w, I,

KEJK

710 ke, Beverly Hills, Calif., R. 8. MacMillan, 500
w, P,

KELW

780 ke. Burbank, Calif., Earl T.. White, 500 w, P.
“The White Spot of the San Fernando Valley.”

KEX

1180 ke, Portland, Ore., Western Broadcasting Co.,
3000 w, 1I°, “A Public Service Necessity.”

KFAB

770 ke, Lineoln, Nehe, Nehraska Buick Automo-
bile Ca, 5,000 w, C, “Home Sweet Home.”

KFBB

1360 ke, Great TFulls, Mont., Buttrey Broadcast,
Ine., 500 w, M.

KFBK

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

KFBL

1370 ke, Evereti, Wash., Leese Bros.,, 50 w, P,
“The Voice of Puget Sound.”

KFDM

560 ke, Beaumont, Tex.,, Magnolia Petroleum Co..
500 w, C, “Kall for Dependable Magnolene,”

KFDY

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

KFEL

920 ke, Denver, Caolo., Fugene P. O'Fallon, Inc.,
30w AL UThe Argonaut Swuation.™

KFEQ

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

KFGQ

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

KFH

1300 ke, Wichita, Kan.. Radio Station. KrH Co.,
1000 w, €, “Kansas” Finest llotel, in the Very
Heart of God's Country.”

KFHA

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

KF1

640 ke, Los Angeles. Calif.,, Earl C. Anthony, Inc.,
5000 w, P, “*Naronal Institution.”

KFIF

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

KFIO

1230 ke, Spokane, Wash., Spokane Droadeasting
Corp., 100 w day, P.

KFIU

1310 ke, Junean, Alaska, Alaska FElec. Light &
Power Co., 10 w.

KFIZ

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

KFJB

1200 ke, Marshalltown, Towa, Nl[,ars]mll Electric Co..
100 w, C, “Marshalltown. the Heart of [owa.”

KFJF

1480 ke, Oklahoma City, Okla., National Radiu
Mfg. Co., 53000 w. C. "*Radio Headquarters of Olkla-
homa.”

KFJI

1370 ke, Astoria, Ore., KFJ1 Rroadcasters, Inc.,
100 w, P

KFJM

1370 ke, Grand Torks, N. D., University of North
Dakota, 100 w, C

KFJR

1300 ke, Portland, Ore., Ashley C. Dixon & Somn,
500 w, P

KFJY

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

KFJZ

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

KFKA

880 ke, Greetey, Colo., Colorado State Teachery
College, 500 w, M. Shared.

www.americanradiohistorv.com

KFKB

1050 ke, Milford, Kan,, KFKDR PBrdestg. Assn,
5000 w. C. “The Sunshine Station in the Heart ol
the Nation.”

KFKU

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

KFKX

See under KYVY,

KFLV

1410 ke, Rockford, 1., A. T. Frykman, 500 w, C.

KFLX

1370 ke, Galveston, V'exas, Geo. Roy Clough, 100
w, L.

KFMX

1250. ke, Northfield, Minn., Carleton College, 1004
W,

KFNF

890 kc, Shenandoah, Iowa, Henry Ficld Sced Ca.,
500 w, C, "Known for Neighborly Folks.”

KFOR

1210 ke, Lincoln, Nen,, Howard A. Shuman, 100
W,

KFOX

1250 k¢, Long Beach. Calif,, Nichols & Warriner,
Inc., 1000 w, P, “Where Ycur Ship Cames In”

KFPL

1310 ke, Dublin, Texas, C. C. Daxier, 15 w, C,
“Baxter’s Place.”

KFPM

1310 ke, Greenville, Texas, The New Turniture
Co., 153 w, C, "Biggest Lirtle Ten \Watts on (he
Air,”

KFPW

1340 ke, Siloam Springs, Ark., Rev. TLannie \V.
Stewart, 50 w, C

KFPY

1340 ke, Spokane, Wash., Symons Investment Co.,
300w,

KFQA

See under KMOX

KFQD

1230 ke, Anchorage, Alaska,
Club, 100 w.

KFQU

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

KFQW

1420 ke, Seattle, Wash., RIFQW, Tnc., 100 w, P
“Gateway to Alaska and the Orient.”

Anchorage Rudio
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The Loftin-White Direct-Coupled Amplifior with
self-contained A.C. power supply as constructed
jrom the ELECTRAD-LOFTIN.WHITE .1.2145 Kit.
Utilizses one type "24, one 45 and one '80 tubs.

THE amazing new Loftin-White Di-

rect-Coupled Audio Amplifier, ac-
claimed by radio engineers and fans
as the most far-reaching development
of modern radio, is now perfected and
made available for the first time in
complete approved form by Electrad.

In the Loftin-White Amplifier the tubes
are coupled directly to each other without
intervening transformers or condensers.
There is practically uo frequeney discrimi-
nation over the audible range, and it de-
livers undistorted volume restricted only
by the amplification constant of the power
tube used.

Extraordinary Advantages of
the LOFTIN-WHITE
Direct-Coupled Amplifier

Amazing simplicity in assembly and oper-
ation—fewer tubes and other parts—light
weight immense undistorted power—

If your dealer can’t supply you, write
direct to us. Address Dept. CB3

LOFTIN-WHITE

Direct Coupled

GAMPLIFIER KIT

sy, ELECTRAD

Authorized by, and prepared in co-
operation with Edward Loftin and
S. Young White, inventors of the
revolutionary direct-coupled ampli-
fier systems bearing their name.

unlimited tone range—are the outstanding
features of this Amplifier.

The experimenter will find in this Kit
fascinating mew fields for exploration—
the Custom-Radio Builder will find it
meets the most exacting standards of
adaptability, power and tone, at a fraction
of the cost of any other type amplifier
even approaching it in quality.

Perfectly Operating Resistances
Necessary

As the successful operation of the Loftin-
White circuit depends almost entirely on
the effective performance of its controlliug
resistances, it is only natural that the in-
ventors should turn to ELECTRAD for the
development of resistances which would do
full justice to the principle of their extra-
ordinary amplifier.

Let the world-wide ELECTRAD reputation
for highest quality design and manufac-
ture be your guarantee of maximum re-
sults from this revolutionary circuit.

ELECTRAD - LOFTIN - WHITE
Direct-Coupled Amplifier Kit,
complete, including drilled
metal chassis and easy as-
sembly and operating in-
strnetions (less tubes),
List Price ... $35

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

ELECTRAD

AAAAAANAANANAAANNAANAANNT N C o

Tell *Fm You Sew 1t in the Citizens Radio Call Book Vagazine and Technical Review
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KFQZ

860 kc, Los Angeles, Calif.,
casting Co., Inc., 250 w, P

KFRC

610 kc, San Francisco, Calif,,
w, B,

Taft Radio & Broad-

Don Lee, Inc., 1000

KFRU

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

KFSD

600 ke, San Diego, Calif.,, Airfan Radio Corp., 500
W,

KFSG

1120 ke, Los Angeles, Calif., Echo Park Evan.
Assn., 500 w, P, “The Church of the Air.”

KFUL

1290 kc, Galveston, Texas, W. H. Ford, 500 w,
C, “The City of Perpetual Sunshine.”

KFUM

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

KFUO

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

KFUP

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

KFVD

1000 ke, Culver City, Calif.,
casting Co., 250 w. P,

KFVS

1210 ke, Cape Girardeau. 8., Hirsch Baltery &
Radio Co., 100 w, C, “The City of Opportunity.”

Los Angeles Broad-

KFWB

950 ke, Iollywuod, Calif.,
casting Corp., 1000 w, P

KFWF

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

KFWI

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

KFWM

630 kc, Richmond, Calif., Oakland Educational So-
ciety, 500 w, P, "The Most Good to the Most
People.”

Warner Bros. Broad-

Radio Entertain-

KFXD

14ZIC\'I ke, Jerome, Idaho, Servicc Radio Co., 50
w, M.

KFXF

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

KFXJ

1310 ke, Edgewater, Colo.,, R. G. Howell, 50 w,
M. “Amwerica’s Scenic Center.”

KFXM

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

KFXR

1310 ke, Oklabows City. Okla.,
Baptist Church. 100 w, C.

KFXY

1420 ke, Wlagstald, Aviz.. Mary M. Costigan, 100
w, M.

KFYO

1420 ke, Abtiene, Texas, T. E. Kirksey, 100 w C,
“Bved\cmldgt the Dynamo of West Texus.”

KFYR

550 ke, Bismarck, N.

KGA

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

KGAR

1370 ke, Tucsun, Aviz., Tucson Motor Service Co.,
100 w, M, “"Way Out un the Desert.”

KGB

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

KGBU

Exchange Avcnue

D., Hoskins-Meyer, 500 w,

900 ke, Ketchikan, Alaska, Alaska Radio & Serv-

ice Co., 500 w.

KGBX

1310 ke, St. Josepl, Mo., Voster-Hall Tire Co.,
100 w.

KGBZ

930 ke, York, Nebr.. Geo. R. Milker, 500 w, C,
“The Swinc and Doultry Station.”

KGCA

é270 ke, Decorah, Iowa, Chas. W. Greenley, 50 w,

KGCI

1370 ke, San Auntonio. Texas. Tihertn l\ wlio Sales,
100 w, C “Radio Sam at San Antonio.”

KGCR

1210 ke, Wutertown, S, D)., Cutler’'s Radio Broad-
casting Service, Inc., 100 w.

KGCU

1200 ke, Mandan. N. D,
tion, 100 w, M,

KGCX

1310 ke, Woli Point, Mont.,
Vida, 100 w, M

. Mandan Radio Associa-
“The Voicc of the West.”

First State Bank of

KGDA

1370 kc, Dell Rapids, S. D., Homs Auto Co., 50 w.

KGDE

1200 ke, Fergus Falls, Minn.,
100 w, C.

KGDM

1100 ke, Stockton, Calif., E. F. Pefler, 30 w.

Jaren Drug Co.,

www.americanradiohistorv.com

KGDY

1200 ke, Oldham, S. Dak.,
w,

KGEF

1300 ke Los Angeles, Calif,,
Clurch, 1000 w, P,

KGEK

1200 ke, Yuvwa, Colo., Beehler Elec. Equip. Ce.,
50 w, M. Shared.

KGER

1360 ke. Long Beach, Calif.. C. Z\Ien\m Dobyns,
250 w, P, “The Service Club of the Air

KGEW

1200 ke, Ft,
100 w, P.

KGEZ

.
1310 ke, Kalispell, Mont Chamber of Commerce.
100 w, M, *““Located in thc Sw1tze1land of Amer-
ica~—The Beautiful Tlathead Valley.”

KGFF

1420 ke, Alva, Okia, D. R. Wallace, 100 w, C.

KGFG

1370 ke, Okluhoma City, Okla.. Faith Tabernacle
%\?snia ’1’00 w, C, “The Whole Gospel to the Whole
orld.

J. Albert Loesch, 135

Trinity Methodist

Morgan, Colo., City of Ft. Morgan,

KGFI

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

KGFJ

1200 ke, Los Angeles, Calif,,

Ben S. McGlashan,
100 w, P,

“Keeps Guod Folks Joyful

KGFK

1200 ke, Hallock, Minm.,
S0w, C

KGFL
1370 ke, Raton, N. Mex,,
w. M,

KGFwW

1310 ke, Ra\cnud, Ncb., Otto I, Sott R
McConnell, 50 w ° ottwan, R H.

KGFX

580 ke, Picrre, S. 1), Dava MceNeil, 200 w, C.

Lautzenbeiser Mitchell,

Hubbard & Murphy, 50

KGGC

1420 ke, San Francisco, Calil.,

Golden Gate Broad-
casting Co., 50 w, P, » Gate Broad

KGGF

1010 ke, Picher, Okla.,, D. L. Councli, M.D., 500
w.

KGGM

1370 ke, Albuyuerque, N.
Broadcasting Co., 250 w.

KGHF

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

KGHG

1310 ke, McGehee, Ark.,, Chas.
50 w.

Mcx., New Mexico

W. McCollum,
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R. T. l.

R.T.I.QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE

R.T. I

adio now offers ambitious men the great-
est Mopey-Making Opportunity the
worldhaseverseen! Hundreds of trained service
men are needed by radio dealers, jobbers, and manufacturers!

GOQOD JOBS are open for men in all of the many branches of Radio,
where qualified men easily earn $60 to $100 per week and even
$10,000 a year jobs are plentiful,

BIG MONEY for Spare-Time Radio Work is easily made in
every city and village. You can now qualify for this Big-Money
work quickly through R. T. I. Get the Big Moncy Now and
go up and up in this Big Pay field. The Radio industry calls
for More Men, and R. T. I. supplies what the industry
- wants you to know,

Supervised by Radio Leaders

R. T. I. training is prepared and supervised by
prominent men in radio, television and talking
picture engineering; distributing; sales; man-

ufacturing; broadcasting, etc. These men
know what you must know to make money
in Radio. You learn easily in spare time

at home with the R. T. I. wonderful
combination of Testing Outfits,

Parts, Work Sheets, Job Tickets,

It is easy, quick and practical,
covers everything in Radio

—includes Talking Pice

tures and the latest
in Television, Get

started in Big

Warning b

Do not start R. T. L. training
if'you are going to be satisfied

to make $15 or $20 per week
more than you are now. Most
R. T. I. men will make that much

M&g%g;. increase after a few weeks. There is

noW. no reason to stop short of the.Blg

_ pERWEEK Money Jobs or the Big Profits in a

560'570'?1 t,s' what L N spare time or full time business of your
P'T " nd f"r the own, No capital needed. Get started ¥

01- yourse\f

with R, T. I. now. Make money
while you learn at

" Book and 5¢€ i

THER.T.I.ADVISORY BOARD. These men are executives with important concerns l
in the radio industry—manufacturing, sales, service, broadcasting, engineering, ete., ete.
They supervise R. T. I. Work Sheets, Job Tlckets, and other training methods. I

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

R. T. I.

ON THE NEWEST DEVELOPMENTS IN RADIOQ, TELEVISION, AND TALKING PICTURES

No Experience

ALr vou wNEEp is ambition and the
ability to read and write. The Radio
industry needs practical trained men.
Remember, R, T. I. makes it easy to carn
spare time money while you learn at home.

More to come

Tre MEN who get into this Big-Money field now

will have an unlimited future. Why ? Because this

billion dollar Radio industry is only a few years old

and is growing by leaps and bounds. Getinand grow

with it. $10 to $23 per weck and more is casily made

in spare hours while you are preparing for Big Money.
TELEVISION, too, will soon be on the market, so the
leaders say. Be ready for this amazing new money-mak-
ing field. Remember, R. T, I. “3 in 1” home-training gives
you all the developments in Television and Talking Picture AN
Equipmment, together with the complete Radio Training.

Needed

LET F. H. SCHNELL

DR.T. L
ADVISORY BOARD
HELP YOU

‘ 1,
R.T. L Book Now | M Sotnell, Ghief of

experience. Yirst to es-

tablish two-way ama-

teur con\muumalzmn

pictures and facts — its hun- Lelay Loazue, Licuten-

£ H H nmander o it

dreds of big money jobs and U 8 N 3 Inventor
spare time money~making

one of the ablest and
best known radio men
FREE in America. He has
R twenty years of Radio
The thrilling story of Radio, s
Television and Talking Pic- “"‘ll_folr"n“m’te- e man
. . 3 her tra. at-
tures is told with hundreds of ager of Anerican Radio
Relay League, Licuten-
and designer_of Ll((uh(;
opportunities everywhere. ?‘i}f:rn?el;stoqglrfg R
Send for your copy dio manufacturers.

Assisting him is the
now. USE THE R.T. 1. Adrisory Board
COUPON. comrm-:ed of men promn-

inent in the Radio in-
dustry.

RADIO & TELEVISION INSTITUTE
iR Dept. 823, 4806 St. Anthony Ct., Chicago

RADIO & TELEVISION INSTITUTE

Dept. 823, 4806 St. Anthony Court, Chicago
Send me Free and prepaid your BIG BOOK

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

three-in-one Home Training (without obligating
me in any way).

Name.. ...

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

1200 ke, Little Rock, Avk., Bereun Bible Class,
100 w. .

KGHL

250 ke, Billings, Mont.,

Northwestern Auto Supply
Co., 500 w, M i

KGIQ

1320 kc. Twin PFalls, Idahs, Radio Broadcasting
Corp., 250 w, M

KGIR

1360 ke, Butte, Mont.,

KGIW

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

KGIX

1420 ke,

KGJF

890 ke, Little Rock, Atrk,
Nazarene, 250 w.

KGKB

1500 ke, Brownwood, Tex., Lagle Publ. Co., 100
w, C.

KGKL

1370 ke, San Angelo, Tex., KGKL, Inc., 100 w, C.

KGIR, Ine, 250 w, M.

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

First Church of the

KGKO

570 ke, Wichita Falls, Tex., Wichita IFalls Broad-
casting Co., 250 w, C

KGKX

1420 ke, Sandpuint, Idaho, C. E. Twiss and F, H.
McCann, 100 w, P, .

KGO

790 ke, Oakland, Calif.,
7500 w, P.

KGRC

1370 ke, San Antonio, Texas, Yugene J. Roth, 100
w,

Genceral  Eleetric  Co.,

KGRS

1410 ke, Amerillo, Texas, Gish Radio Service,
1000 w, C. Shared.

KGU

940 ke, Honolulu, Hawaii, Marion Mulrony, Ad-
vertising Publ. Co.. 300 w. “ln the Land of Sun.
shine, the Future Fluyground of Awmerica.”

KGW

620 RC, Portland, Cre., Ol(,[:,uuld!l Pub. Co., 1000
w, P, “Keep Glu\\lll'r Wiser,

KGY

1700 ke, Lacey, Wash.. St. Martins (,ullcgc, 10 w,
, “Out Where the Cedars Mect the Sca.’

KHJ

900 ke, Lous Angeles. Calii., Dor Lee, Inc., 1000 w,
P, l\mdness Happiness, Joy

KHQ

$90 Lc, Spokane, Wash., Louis Wasmer, Inc., 1000
w, P, “ln the l‘uendly City,”

KICK

1420 ke, Red Ok, lowa, Red Oak Radio Corp.,
100 w.

KID

1320 ke, ldaho Falls, lda., Jack W. Duckworth,
Jr, 250 w, M

KIDO

1250 ke, Boise, ldah,
1000 w, I

KIT

1310 ke, Yakint, Wash., O, 1.

KJBS

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

KJR

970 ke, Seattle, Wush.,
System, Inc., 5000 w, P.

KLCN

1290 ke, Blytheville, Ark.,, (. I.. Lintzenich, 350
W,

KLO

1370 ke, Ogden, Utah, Peery Building Co.,100 w, M.

KLPM

1420 ke, Minot, N. D,, L.

KLRA

(1:390 I\c. Little Rock, Ark., Arkansas Broadcasting
0.y W,

KLS

1440 ke, Oakland, Calif., Warner on;, 250 w, P,
“The City of (Julduu ()ppun{umty

KLX

880 kc. Oakland, Calif., Tribune l’nly Co.,
P, “Where Rail and Water Mect.”

KLZ

560 ke, Dupunt. Colo., Reyuolds Radiv Co., Ine.,
1000 w, M, “The Pioneer Station of the West,”

luise Broadeasting Station,

Haymond, 50 w, P.

Northwest  Broadcasting

C. Reincke, 100 w, C.

500 w,

KMA

930 ke, Shcnandu ah, Towa. May Sced & Nursery
Co., 500 w, C, “Keceps Millivns Advised.’

KMBC

930 ke, Kansas (,uy
Co., 1000 w, C. "Kansus
Public Service Broadeasting Station.’

Midland - Broadeasting

ity™s Moust Powerful

KMED

1310 ke, Mediord. Ure. Mexo W, L Virgin, 30 w,
P, ‘See Crater Luke.”

KMIC

1120 ke, Inglewood, Calif.,
W,

KMJ

1210 ke, TFresno, Calif., .
w, P.

KMMJ

740 ke, Clay Center, Nel.. The M. M. Johnson
Co., 1000 w, C, The Old Trusty Station,”

Dalton’s, Ine., 500

McClatchy Co., 100

www.americanradiohistorv.com

KMO

860 ke, Tacoma, Wash.,

KMOX

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

KMTR

570 ke, Hollywood, Calif.. KMTR Rudio Corp.,
500 w, P, “Your Friend in Follywood.”

KNX

1050 ke, Hollywood. Calif,, Western Broadcast Co..
50,000 w, P, “The Voice of Hollywood.”

KOA

830 ke, Denver, Colo., General Electric Co.,
w, M,

KOAC

550 ke, Corvallis, Ore., Oregon State Ag| icultural
College, 1000 w, P. ‘Science for Service.”

1180 ke, State College, N. M., N. M. College™ of
Agri. & Mech. Arts, 10,000 w, M, “The Sunshiuc
State of America.”

KOCW

1400 kc, Chickasha, Okla., Oklahoma Cu”egc for
Women, 250 w, C.

KOH

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

KOIL

1260 ke, Council Bluffs. Towa. Muna Motor Oil
Co., 1000 w, C, "“The Hilltop Studio.”

KOIN

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

KXKMO, Inc., 500 w, P.

12,500

KOL

1270 ke, Scattle, Wash., Scattle Breadcasting Co.,
1000 w, P.

KOMO

970 ke, Seattle,
Ine., 1000 w, P

KOOS

1370 ke, Marshhield, Ore., H. H. Hanscth, 50 w, P.

Wash,, Iisher’s Blend  Station,

KORE

1420 ke, Lugene, Ore., Eugeue Broadcast Station,
100 w, P

KOY

1390 ke, Phocnix, Ariz..
Goods Co., 300 w, M,

KPCB

1210 ke, Scattie. Wash.,
Co., 100 w, I'. Shared.

Niclsen Radio & S[vuxtmg
“Kind Friends Come Back.”

Wescoast Broadeasting

KPJM

1500 ke, Prescott, Ariz.,, Miller & Klahn, 100 w,

KPO

680 ke, San Francisco, Calif,, Hale Bros. & The
((;‘nomcle 5000 w, P, “The City of the Golden
ate.
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RADIO REEDS YOU

Let RCA Institutes show you the way to
SUCCESS in this fast-growing industry

EACH out for a big-pay jobin Radio...
Tie-up to the fastest-growing indus-

try in the world today . . . See for yourself
. You, too,
can do the same! Hundreds of fellows

what other men have done. .

just like you are now earning from $2,000
to $25,000 ayearin RADIO. J.H.Barron,
Radio Inspector of the U. S. Department of
Commerce says thata most seri-
ous shortage in trained Radio
men exists right now. Thou-
sands of trained men are
needed. Broadcasting sta-~
tions, manufacturing
plants, retail and whole-
sale dealers, as well as
ships at sea and planes in -
the air, require trained Radio
men.

Learn Radio at Home . . .
RCA Institutes Will Train
You for Success!

RCA sets the standards for the entire ra-
dio industry. The RCA Institutes Home
Laboratory Training Course gives you
the real, inside, practical training in Ra-
dio, quicker than you could obtain it in
any other way. It’s easy to learn at home
in your spare time. You get your lessons
and criticisms direct from RCA . . . the

Clip this Coupon NOW'!

RCA INSTITUTES. INC.

Formerly
Radio Institute of
America

. the
vast world-wide organization that has
made Radio what it is today . . . that
sponsors every lesson in this course.
RCA Graduates Find it Easy to Fill
Good Radio Jobs

There has been a radio job for practically
every graduate of RCA Institutes. Gradu-
ates are actually Trasmed for Suc-

very source of radio achievement . .

cess because theylearn radio by
actual experience with the
RCA Institutes famous
outlay of apparatus given
to every student of this
course. You learn tosolve
every radio problem such
as repairing, installing, and
servicing finesets. Hereisevery-
thing you need knowin orderto
fill awell-paid position in Radio.
Send for this Free Book

“Radio . . . the Field of
Unlimited Opportunity’’

Read these 40 fascinating pages, each one
packed with pictures and text that tell yon

Radio Mechanics earn’
up to 4,800 a year.

everything you want to know about the
many brilliant opportunities in Radio and
about RCA Institutes, the world’s oldest
and largest radio training organization.
Tune in on Radio. Send for this free book
today and speed up your earning capacity!

RCA INSTITUTES, Inc.
Dept. RCB-3, 326 Broadway, New York

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

Name ...

Address —_

Tell "Em You Saw It in the Citizens Radio Call Bool: M«gazine and Technical Review
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GROUP A GROUP E

Adapters for Putting Any Tube into Adapters for Connecting Power Amplifiers
Any Socket to Any Set

TRADE MAR K
REG U-S-A PaT o 952A

PRODUCTS Adapters for Set Analyzers and Testing

Whatever Your Requirements of Adapters, Equipment
Plugs, Sockets and Connectoralds, We
Have Them or Can Make Them

954 945 955 GROUP A—Adapters for Putting Any Tube Into
954A 945H 955N Any Socket

419X —71 \ 1‘1') l‘nhu tn V-2
421 l 8 T

GROUP G
NA-ALD Products for Improving Your

Tubes 1o UY . Sockets . . Receiver
N T'ubws o I \' 0o .

S
967 —1"V-201-A ’Inhf)t fo 1N 8¢

968—WTD-11 Tubhes to TN or TV 1 Soek
999—UX Tubex tn UV-100 Soekels. ..

GROUPS B and C—Connectoralds for Adding
Power Tubes to Any Set and for Converting
Battery Sets to A.C.—Please Write for Price
Shects

saaan
onoO DB
oiocoo

GROUP D
Adapters far Electric Pu:kup

GROUP D—Adapters for Electric Pickup
949—¢onneets T'icknp to Grid Civenit of TX or
UY Tubes .. . iy
948}Al~~(‘0mmlcts “Pickup ({,1 Plate |rc1uit o{ gl' f(
ubes, includes Radio Phono Switeh and ¥
ass (Condenser 4 (= if ! FQ
955KTS‘|‘mme(‘ 955PT 955GT
Sereen Grid Nets. . 1.2 944PT 844GT
GROUP H
GROUP E—Adapters for Connecting Power For the RADIOTRICIAN and the
Amplifiers to Any Set SERVICE DEPARTMENT

952A-—Reconnuended by Ramson  for mnnectmg Adapters and Plugs for the Service Man
["AX Amplifiers to ALC ‘Sets with LLF, By-P (See Other Groups)
{unrlonwr .
3A~—Itecommiended
I'\\I Amplifiers 1o DL Sets with I
Condenser

And several other types. erte for detaxls

And several other Lypc; Whrite for details,

GROUP F-—Adapters for Set Analyzers and
955K TS Testing Equipment

3 hole o prong-—lead elips to HLL Fil

GROUP [--SOCKETS Bret shorte] - +replac Metnllougls
| i A0 Tubes $1.2

1

_.__’ Tuhes in Fewell Teste
sting TV Pabes in Jewell Teste
4 Twle 5 proug with Top Center Stud
-=3 hole 4 prong with Boltom Center Stuw

GROUP G—NA-.ALD Products for Improving
Your Receiver

304—-2 Stawe Truphonie Amplifier to replace (e
awlic ond of any reevive cives elear reception
with heawidfal tone g v oatmd o fidelity of re-
produetion unsrpassed  (For battery  oper: ion),
Special Piice. Net . ..

- 300-301-301 R-—Traphonic Lmu:lvh respectivel

Ouipnt, Inn Indeninediate Coupler and

426 Stage, Tael

423 425 427 310LS- 311LS 311LSR ~ - Qame & with 915

mounlm s for manufacturers. Prices on applica-

GROUP H--Adapters and Plugs for the 921S Adapter for_cushioning microphonic tubes in
Service Man ° 2‘9?’11110{ UN or UV-201-A Sockets F 1. GROUP I—Sockets
See Other Groups 923-—Adupter  fur (HLIMHW any Socket for el . .
Comling! An ;{dapter Kit for Sl:ar{rlce Men. Shiclted Grid Tube. . 40?.*1?_631_.11“13 I%pcket with neck and slot
Write if interested, 934—A\. mer for oseillation coutral in L or Bayone in
701—Alden Suregrip Attuchment I'lug. $0.15 (Takes Grid Suppressors of valnes 0, 422—=Smull Space ocket for below
901 —Adapter  Plug  Stud-——Drovides 300, 760, 1000 ohms O . patel soldering ..
tional unipn between H84 or 9 Plugs RZOO to R1000—Grid Suppres for Adapter .25 423—Small Space T ocket for below
aid any NA-ALD Adaprer A5 A4PT-—Adupier for lstening in on UNX Dﬂrot‘(vu nanel soldering
914—1 Prong Metal Uap Plug Tubes wirh headphones.... . 1.25 424—TX Socket 2 u
ness) 11 935PT— Adapter for UY Detector Tube . for abuve or below panel mounting, he-
91aH 4 1’mug Metal Cup Flug 25 955]‘:6]D——~A(rl::|7(01' f%vr ]'I esting 224 Screen  Grid low panel soldeving..
Llurness . Ear Tubes—G - post - dead . 425—TY Sncket with mounting hol
916—5 Prong Metal Cap Iy 955GP—I'Y Ada e making detecror of any oW D e e Thelve
“05‘)» rong Me ¥ ! T e e, ks . et For wd ook and con. ::l"‘““ panel mownting, helow panel sold
5H—( Froug A\lctcl ap "lu" 4 a g nl,lro with pllrnw tip termi- . Iy
y ' L” - nals for headphones... .. S 25 4261 \“li:’fllx‘l“‘ with
Adupier=ZCoiules g —U'Y Adapter brea o+ with Pip Tach ‘ A
: Y conpeetions rongh. . .. 1.25 427 —T°Y Rocket
or 4 H-—U'Y  Adapter—eonnects  ammeter  to 11 panel soldering oo .

v stage, br r] Fre nrongss ORISR, I 428—T'X Smull 8§ Sork spocially
for grid Icuk and condens als rea ks 955N-—T'Y \untmhun'r Aduptn e H Dead. . for  Trectifier Tubes, v above  panel
])lure with phoue rip ierminals for head- 955 X— (("mimnine) 47 long UY Extension Adapto solderin R
nhones R 1.25 982- ~\'ntm Adapter—Ueeommended  in = Sy

for weasuring ) P . . 465—T°Y Swmt Model A,
o0 botls Mates of No, 280 tuh s 1.50 984- 11 Rakelite Tlug o 1 S . 474-—T'X Ll‘mmmted v
"N Adupter—DBreaks ¢ with Tip g all Bakelite Thug wi 4 R . 475 Uy T fnaten B
Other conneerions through 1.25 Prong all Bakelite TPlug (2 ar . Laminated
¢ Neutralizing Adapter—One B 985“—. Protg all Bakelite Phig with {larness .. 1. 481XS- ‘LD 4 Prong
s 1.00 rhonic cket wiith nmuntmg nisa.
IF YOUR DEALER OR JOBBER CANNOT 4825 NA-ALD 4  Drons - Non bl

Adapter. SUPPLY, ORDER DIRECT phonic Socket fur direct panel mmumnﬂ

Dept. C-3 ALDEN MANUFACTURING CO. Brockton, Mas.s.

ing holes
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WCAJ

590 ke, Lincoln, Nebh.,
versity, 500 w,

WCAL

1250 kc. Northfield, Minn., St. Olat College, 10uvu
w, C, “The College on the Hill.”

WCAM

1280 ke, Camden, N. J., City of Camden, 500 w,
E.

Nebraska Weslevan Uni-

WCAO

600 ke, Baltimore, Md.. Monumental Rad10 Inc.,
250 w, E, “The Gateway of the South.”

WCAP

1280 ke. Ashury Park. N. T,
Broadecast Co., 500 w, E

WCAT

1200 ke, Rapid City, S. D.,
School of Mines, 100 w, M.

WCAU

1170 ke, Thiladelphia, Pa., Universal Broadcg‘sting
Co., 10,000 w. K, * “Where Clieer Awaits U.

WCAX

1200 ke, Burlington, Vi.,
100 w,

WCAZ

1070 ke, Carthage, Ill,

WCBA -

1440 ke, Allentown, Pa., B. B. Musselman, 250 w,

D

WCBD

1080 ke, Zion, IN,
C.

Radio Industries

South Dakota State

University of Vermont,

Carthage College, 50 w.

Wilbur Glen Voliva, 5000 w,

WCBM

1370 kc. Baltimore, Md.,
Corp., 250 w, E

WCBS

1210 ke, Springfield, Ill., Dewing & Meester, 100 w,
C.

Baltimore Broadcasting

WCCO

810 ke, Minneapolis, Minn., Northwestern Bdestg.,
Inc., 7500 w, C, “Service to the Northwest.”

WCDA

1330 ke, New York. N. Y,
Broadecasting Co., 250 w, E.

WCFL

970 ke, Chicago. Tll., Chicago T‘erlel:mon of La-
hor, 1500 w, C, “The Voice of Lahor.’ -

WCGU

1400 ke, Coney Isiand, N. Y., U. S. Broadcasting
Corp, 500 w, E

‘NCKY

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

WCLB

150% ke, Long Beach, N. Y., Arthur Faske, 100
w, E.

WCLO

1200 kec. Kenosha, Wis.,, C. Whitmore, 100 w,
C.

Italian [Edueational

WCLS

1310 ke, Joliet, Ifl.,

WCMA

1400 Lke. Culver. Ind.. Culver Military Academy.
500 w, C, “The Voice of Culver,”

WCOA

1340 ke, Pensacola, Fla.. City of Pensacola, 500
w, E, “Wonderful City of Advantages.”

WCOC

880 ke, Meridian, Miss., Crystal Oil Co., 500 w, C.

WCLS, Inc., 100 w, C.

WCOD

1200E ke. Harrisburg, Pa., N. R. Hoffman Co., 100

w,

WCOH

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

WCRW

‘12210 ke, Chicago, 111,

Westchester Broadcast-

Clinton R. White, 100 w,

WCSH

940 ke. Portland. Me., Congress Square Hotel Co.,
500 w, E, “The Voice From Sunrise Land.”

WCSO

1450Ekc, Springfield, Ohio, Wittenberg College, 500
w, E.

WDAE

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

WDAF

610 ke, Kansas City, Mo.. I\ansas City Star Co.,
1000 w, C, “Enemies of Seep

WDAG

1410 kc, Amarille, Texas, National Radioc & Broad-
E::usting Corp., 250 w, C, “Where Dollars Always
row.”’

WDAH

1310 ke, El Paso, Texas, Trinity Methodist Church,
100 w, M.

WDAY

940 ke, Fargo, N. D., WDAY, Inc, 1000 w, Cs

WDBJ

930 kc. Roanoke. Va.. Richardsnn-Wayland Elec.
Corp.. 250 w. E, *The Magic City.”

WDBO

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

WDEL

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

WDGY

1180 ke, Minneapolis, Minn., Dr. Geo. W. Young,
1000 w, C.

WDOD

1280 ke, Chattanooga, Tenn., Chattancoga Radio
Co., Inc., 1000 w, C

www.americanradiohistorv.com

WDRC

1330 ke, New Haven, Conn., Doolittle Radio Corp.,
500 w, E.

WDSU

125% ke, New Orleans, La,, Jos. H. Uhalt, 1000
w, G

WDWF

1210 ke, Providence, R. 1., Dutee W. Flint 2ad
The Lincoln Studios, 100 w, E

WDZ

1070 ke, Tuscola, Ill., James L. Bush, 100 w.

WEAF

660 ke, New York, N. Y., National Broadcasting
Co.. Inc.. 50.000, w, E.

WEAI

1270 ke, Tthaca, N. Y., Cornell Univ., 500 w, E.

WEAN

780 ke, Providence. R. 1., The §l1ennrd Stores Co.,
250 w. E, “We Entertain 2 Nation.”

WEAO

550 ke, Columbus, Ohio,

Ohio State University.
750 w, E

1070 ke, Cleveland, Ohio, WTAM and WEAR,
Inc., 1000 w, E.

WEBC

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

WEBE

%2210 ke, Cambridge, Ohio, Roy W. Waller, 100 w,

WEBQ

1210 ke, Harrisburg, Iil.,
Bank, 100 w, C.

First Trust & Savings

WEBR

1310 ke, Buffalo, N. Y.,
100 w, E,

Howe'l Broadcasting Co.,
“We Extend Buflalo’s Regards.”

WEBW

560 ke, Beloit, Wis., Beloit College, 500 w, C.

WEDC

1210 ke, Chicago. Ill., Emil Denemark, Inc., 100 w,

WEDH

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

WEEI

590 ke, Boston. Mass.,, Edison Elec. Illum. Co.,
1000 w, E, *The Friendly Voice.”

WEHC

1370 ke, Emory, Va.,

Emory and Henry Collegs,
100 w, E

WEHS

142% ke, Evanston, IlL, Victor C. Carlson, 100
W, .


www.americanradiohistory.com

www.americanradiohistorv.com


www.americanradiohistory.com

24

Citizens Radio Call Book Magazine and Tecknical Review

WELK

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

WEMC

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

WENR

870 kc, Chicago, Il., Great Lakes Radio Broad-
zasting Co., 50,000 w, C, “Voice of Service.”

WEVD

1300 ke, New York, N. Y., Debs Memorial Radio
Fund, 500 w, E

WEW

760 ke, St. Louis, Mo., St. Louis University, 1000
w, C

WFAA

800 kc, Dallas, Texas, Dallas News and Journal,
5000 w, C, “Working for All Alike.”

WFAN

610 ke, Philadelphia, Pa., Keystone Broadcasting
Co., Inc.,, 500 w, E.

WFBC

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

WFBE

1200 ke, Cincinnati, Ohio, Parkview Hotel, 100 w,
E.

WFBG

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

WFBJ

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

WFBL

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

WFBM

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

WFBR

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

WFDF

1310 ke, Flint, Mich.,, Frank D. Fallain, 100
w,

WFI

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

WFIW

940 kc, Hopkinsville, Ky., The Acme Mills, Inc.,
1000 w, C.

WFJC

'450 ke, Akron, Ohio, W. F. Jones Broadcasting,
ne., 500 w, E.

WFKD

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

WFLA

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

WGAL

1310 ke, Lancaster, Pa., Lancaster Elec. Sup. &
Const. Co., 15 w, E, “World's Gardens at Lan-
caster.”

WGBB

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

WGBC

1430 ke, Memphis, Tenn., First Baptist Church,
500 w, C. Shared.

WGBF

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

WGBI

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

WGBS

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

WGCM

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

WGCP

1250 ke, Newark, N. J., May Radio Broadeast
Corp., 250 w.

WGES

1360 ke, Chicago, Ill., Qak Leaves Broadcasting
Corp., 500 w, C, “World's Greatest Entertain-
ment Service.”

WGH

1310 ke, Newport News, Va., Virginia Broadcast-
ing Co.. Inc., 100 w, E,

WGHP

1340 ke, Detroit, Mich., American Broadcasting
Corp., Inc., 1000 w, E.

WGL

137((): ke, Ft. Wayne, Ind., Allen-Wayne Ca., 100

w,

WGMS

See under WLB,

WGN

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

WGR

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

WGST

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

WGY

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

WHA

940 ke, Madison, Wis., University of Wisconsin,
750 w, C

WHAD

1120 ke, Milwaukee, Wis.,, Marquette University

250 w,

www.americanradiohistorv.com

WHAM

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

WHAP

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

WHAS

820 kcz Louisville, Ky., The Courier Journal Cn.
& Louisville Times Co., 10,000 w, C.

WHAT

11'2310 ke, Philadelphia, Pa., A. A, Walker, 100 w,

WHAZ

1“'900 ke, Troy, N. Y., Rensselaer Polytechnic In-
stitute, 500 w, E

WHB

860 kc, Kansas City, Mo., WH i
300 ko & ity o B Broadcasting Co.,

WHBC

1200 ke, Canton, Ohio, St. John’s Catholic Church,
10 w, E,

WHBD

1370 ke, Mt. Orab, Ohio, F. P, Mol 1
E, “Ohio’s Highest Point." er, 100 w,

WHBF

1210 ke, Rock Island, Tll., Beardsl .
Co., 100 w, C, cardsley Specialty

WHBL

141((): ke, Sheboygan, Wis,, Press Pub, Co., 500
w, C.

WHBQ

1370 ke, Memphis, Tenn., Broadcasti i
WHBO Tnefis, c.u roadcasting Station

WHBU

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

WHBY

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

WHDF

1370 ke, Calumet, Mich., Upper Michigan Brdeste.
Co., 100 w, C. ? gan Trdests

WHDL

142% ke, Tupper T.ake, N, Y., G. T. Rissell, 10

w,

WHDH

830 ke, Gloucester, Mass., Matheson Radio Co.
Inc., 1000 w, E. ’

WHDI

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

WHEC

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

WHEFC

1420 ke, Cicero, Iil., Triangle Broadcasters, 100
w, C.

WHIS

1420 kc, Dluefield, W. Va., Daily Telegraph Print-
ing Co., 100 w, E
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Today~the onlyRadio
thatjustifiesalist price

of $34.520

1. 4. Victoreen

—and the only chassis
and speaker listed at

527079

VICTOREEN 14-TUBE

SUPER-HETERODYNE
KA.

The Chassis

. . - N all the world—no radio like this. Startling perform-
itself, is a distinct departure from ac~

cepted construction practice, designed ance that is due to remarkable engineering—unique
by J. A. Victoreen—pioneer radio en- design — precision construction — quality through and
gineer. Built in two parts—receiver = ~ . . - . ) .
and amplifier—each encased in cast through. Send for literature with complete information.
alunuinom. ) Just mail the coupon.

The circuit provides for 6 tubes in the

tuner, consisting of a stage of r.f., os- Confidential Discounts io Professional Set Builders

cillator, first detector and three stages
of intermediate frequency. The ampli-

2825 Chester Avenue
Cleveland, Ohio

Address ...
(Please write on husiness stationery or state your occupation and position)

well as the first and second audio ' THE VICTOREEN RADIO CO.,
stages. v Dept. 101—2825 Chester Ave., Cleveland, Ohio.
¥ DPlease send free and without obligation. complete information about the VIC-
THE VICTOREEN RADIO 1 7TOREEN 14 TUBE SUPER-HETERODYNE.
COMPANY H
Dept. 101 B ONAMIC e e
1
1
1
1
1
3
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When You Build—Build WELL!

§  3-STAGE BAND FILTER and
T] W 1 19 P . : R. F. AMPLIFIER UNITS
e Or S remler [ ., Cowmpletely wired,
5 “=%  shielded and tested.
Band Filter for 10-
kilocyele selectivity.
uS Om Fat-top tuning with-
out side-band cutting.
. In, Amplifier witi
" azing amplification
Perfected Wlth of 3 Sercen-Grid
tubes. Ioth units
. complete in every detei, except tubes, for
" ! ! iF l i RLUF ID annediate installation,  Sub-vanel connections.
SHIELDED, POLARIZED
—
PARTS i ok
radio-frequency ehoke spe-
veloped for modern
shield-grid receive
lummum shielded and polar-
ed. Minhmum  external field.
No undesired coupling to cause
3 virenit instability ov feed-back.
High inductance, low distrio-
uted  eapacity.  Efficient, com-
pact,  Sub parel conuections.

Neu CRUM DIAL
PANEL PLATE

Puhls ewbossed, pebbled
in the moderu maode.
3 rce und charm op-
propriate to the superb dial
mechanism back-panel that
dueiighted thousands of set
huiulers last season. The
control knob can be mounted
anywhere ou the panel,
Tliumirated scale,

Showing assembly of the
famous “HIQ-30" Radio.
with shield cover removed
from RF writ. Built in
a feixx hours jfrom com-
pletely-wired factory units.

HOUSANDS have built the new Hammarlund “HiQ- !
30” and call it “revolutionary.” : AUDIO TRANSFORMERS

It is in fact an amazing receiver—superh in design, | Incuding PUSH-PULL
perfect in parts and delivers results that surprise even us. B et e fdelits of 1o
Custom-Built with special Hammarlund units and s ot dhe il e
oney Tange W a shi
backed by the twenty-year Hammarlund reputation for B oo ihe i freanency
gl nojre  level
(lOlnf’ tlllllUS rlght section core of specially
3 treated lmwinations permits
If you want the most selective, the most sensitive and § oo ooy caments it
& vutr saturation,  Completel:
the most beautifully-toned receiver yon have ever owned { ol Pl tomin teds for subpanel

connection,

—bhuild or have built for you the new “HiQ-30"" Band-
Filter, Screen-Grid Radic with six tuned cireunits. Mail

SCREEN-GRID TUBE

coupon for complete information. SHIELD
HAMMARLUND MANUFACTURING CO. |

424.438 W. 33rd Street, New York B advantage of their great amp.

. | cation.  Aluminum, with a  sot

g_o}t/ BQM Ra'dw/ rubiber grommet at top to pratect
control grid outlet. Desiuned for

u=e with sub-panel sockets. dount-

5 ing werews ang control grid con-
neeter dneludel with each shield.
PREC/S/ON -

: > Famcus “MIDLINE”
PRODUCTS | 7 TCORDENSER - o

------------------n--—-w------u-wu---n-------n---nnm---n-- A slore than (hree years

the favorite of xll"ll'Le[xg?

¢ 4 7 4 : i and advanced radio fuus

HAMMARLUND MFG. CO., Dept. CB3, 424-438 W. 33rd St., New York § ond adneed ot
™ Enclosed 23¢ (stamps or coin) for 48-page “HiQ-30" Mannal. [} Please send folder on orther . sense thot its features
i lund Product g and  workmaunship  from
Hammarlund Products. - the beginuing were so

far zhead that ity ponR-
larity has iy in-
Name . . . e e mmmmmmmmeoa emmesseooso s s SnolfTITSncoomesommenios oo ) creased and ifs leader-
ship sHIl srands un-

I
chaltenyed. T '

standard  capa s

n

Address

Y
Ty~
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WKBP

1420 kc, Battle Creek, Mich.,
350 w, E.

WKBQ

1350 ke, New York, N.
Tue., ”5') w, L.

Enquirer-News Co.,

WKBS

1310 ke,
C.

W,

WKBV

1500 ke, Brookville, Ind., Knox Rattery & TElectric
Co., 100 w, C

WKBW

1480 ke, Duffalo,
Ine., 5000 w, L.

WKBZ

1500 ke, Ludington,

Galesburg, Ill, Permil N. Nelson, 100

N. Y., Churchill Evan. Assn..

Mich.,, K. 1.. Ashbacker, 50 w.

WKEN

1040 ke, Buffalo, N. Y.. WKEN, Inc., 1000 w, E.

WKJC

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

w, 1o

WKRC

350 ke, Cincinnati, Ohia,
SWRKRC, K- Kodel, R—Rudio,

WKRC, II\C, 500 w. L,
— Corporation.””

WKY

o ke. Oklahema City, Okla,, WEKY Radiophone
Co., 1900 w, C.
1470 ke, Nashville, Tenn.. Life & Casualty Ins.

Co., 5000 w, C. ~The Thrift Station.”

WLAP

1200 ke,

Corp. o1 Kentucky,

Louisville, Ky.. Broadeasting

American
30w, C

WLB

1250 ke, Minncapolis,
nesota, 500 w, C

Minn., University of Min-

WLBC

1310 ke, Muncie, Ind..

WLBF

1420 ke, Kansas City, Kan., Tverett .. I’)ilhnl, 100
w, C. "Where Listeners Iemme IFriends.”

Donald A. Burton, 50 w.

WLBG

1200 ke, Petershurg, Va., Robert Allen Gamble,
100 w, E
900 ke, Stevens Point. Wis.. Wisconsin Depart-

ment of Markets, 2000 w, daytime. C, *Wisconsin.

Land ol Beautiful Lakes.”

WLBW

1260 ke, Oil City, Pa.,
500 w, E.

WLBX

1500 ke, Long Island City,
00w,

Radio-Wire Program Corp.,

N. Y., John N. Brahy,

Y., Standard Cahill Co..

Citizens Radio Call Book Masgazine and Technical Revieiw

WLBZ

620}%&, Bangor. Me., Maine Broadcasting Co., 500
w, .

WLCI

1210 ke, Ithaca. N. Y.
50 w, E.

WLEX

1410 ke, Lexington.
500 w. K.

WLEY

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

WLIB

See under

WLIT

560 ke, Philadelphia. Pa..
“The Quaker City Siren.”

Lutheran Assn. of Ithaca,

Mass., Lexington Air Station,

Lexington Air Station,

WGN.

it Brothers, 500 w, E,

WLOE

1500 ke, Roston, Mass., Doston Broadeasting Co.,
100 w.
870 ke, Chicaga, Ill.. Agricultural Broadcasting

Co.. 5000 w. C.

WLSI

See under \WDWF.

WLTH

1400 ke, Brooklyn, N. Y., Voice of Brooklyn, Inc.,
300 w, K.

WLW

700 ke, Cincinnati,
50,000 w, .

WLWL

1100_ke. New York.

Ohio, Crosley Radio Corp.,

N. Y., Missionary Society of

St. Panl, 5000 w, E.

570 ke. Casenovia. N. Y.. Clive R. Meredith., 250
w. 2 *Voice of Central New York.”

1410 ke, So. Dartmonth. Mass.. Round Hills Ra-

Jio Corp, 500w,

WMAK

Buffado, N. Y.,
750 w. T,

von ke,
Svstemn. Ine.,

WMAL

63 ke,
AU VN

WMAK TProadeasting

Washington. T). C.., M. A, Leeze Co., 25¢

WMAN

1210 ke, Columbus, Ohio, W. R. Heskitt, 50 w, E.

WMAQ

670 ke, Chicago, Iil.,
5000 w, C.

Chicage Daily News, Inc..

WMAY

1200 ke, St.
terizny Church

Louis, Ma.,
g w. UL

Kingshighway Presby-

www.americanradiohistorv.com

WMAZ

890 kc, Macon. Ga..
Commerce. 250 w. E.
tain Zenith.”

WMBA

Macon Junior Chamber of
shared. “Watch Mercer At-

1500 ke, Newport. R. I.. I.eRoy Joseph Beebe, 100
w,
1420 ke, Detroit. Mich., Michigan Broadcasting

Co., Inrc., 100 w,

WMBD

1440 kc. Peoria Heights, Iil.,
Laboratory. 500 w.

WMBF

See under WIOD,

WMBG

1210 ke, R]Lhnmnrl Va..
100 w, E,

Peoria Heiglits Radio

Haveth & Martn,
“The Dx\mme Sration.*

WMBH

1420 ke, Joplin, Mo.,, Edwin Dudley Abex, 100 w,
C. “Where Mcmories Bring Happiness.™

WMBI

1080 ke, Chicago, Il
Station, 5000 w,
Christian Service.”

WMBJ

1500 ke, Pittshurgh, Pa
w, E.

WMBO

1310 ke, Auburn, N. Y.,
ries, 100 w, I,

WMBQ

1500 ke, Brooklyn, N. Y., Paul J, Golthafer.

WMBR

1370 ke, Tampa, TFla., F.

Ine.,

Moody Bible Institute Radio
C, \h:nred. “The West Point of

.. Rev. Jolin . Sproul, 100

Radio Service Lahorata-

100 w.

J. Reynolds, 100 w, R,

“WMER, Everything for Radia at Tampa, Flu.””
780 ke, Memplis, Tenn., Memphis Commercial

Appeal, Inc, 500 w, C, “WMC, Memphis, Down
in Dixie.”

570 ke, New York, N. Y., ]\mcl\ﬂhm]\m droad-
casting Co.. Inc, 5000 w. K. “Where thie White

Way Begins.”

WMES

1500 ke, Boston,
30w,

WMMN

890 ke, Fairmont,
Co., 250 w. k.

WMPC

1500 ke. Lapeer. Mich..
Church, 100 w. E.

WMRJ

1420 ke. Jamaica. N. Y.
“The Gateway

WMSG

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

WMT

600 ke, Waterloo,
Co.. 500 w. C

Mass,, Boston Broudeasting Ca.,

W. Va., Holt Rome Novelty

Tirst Methodist Protestant
“Where Many [reach @hrist.”

Peter J. Prinz,
)

? 10 w, E,
of the Sunrise Trail.’

Tawa. Waterloo Broadeasting
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I'rom %_
N\ Llizabeth, N. J.: one ©

“I received the Mid- \)(5

get speaker today. YO \g,,

Irs great and I am

well pleased.” . .. %OO
Richard Ogden. '(X\e cO

NN NN

) S
From Ocean Breese, Ltllfi Ca\l y
V. P. McGuide writes: ©
received your Midget 6@\3

Speaker and sure was sur-
prised by its performa!we.
I play all distant stations
just as good as any speaker
I've had, and it performs
dandy.” . < .

“““-“‘-‘_‘--“

CITIZENS RADIO SERVICE BUREAU
508 S. Dearborn St.. Chicago. 1.

Here’s my $2.00 (Foreign. $2.25). for which please send me Citizens Radio Call Book
Magazine for one year, beginning ] September, 1930 ] November, 1930 "7 January.
IS%*}}:AK%}IQWHC}‘Y 1931. This subscription entitles me to a FREE MIDGET LOUD-

/7

NAME (Print Plainly)

STREET & NO. o

CITY it i N . L STATE e e
Back Numbers Available 50c

>

Please Place Your Signature Here......... U

My vocation is: T Service and Repair [ Radio Engineer T Radio Dealer [] Radio
Experimenter [~ Professional Setbuilder [ Radio Fan.
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WRBI

1310 kc. Tifton, Ga., Kent’s Furnjture & Music
Store, 20 w, E.

WRBJ

1370 I\c, Hattlesl)ulg, Miss., Woodruff Furniture
Co., 10 w. C.

WRBL

1200 ke, Columbus, Ga.,

WRBQ

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

WRBT

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

WRBU

1210 kc, Gastonia, N. C., A. J. Kithy Music Co.,
100 w, B

WRC

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

WREC

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

WREN

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

WRHM

1250 ke, Minneapolis, Miun.,
casting Corp.. 1000 w, C,
Llospital, \Iumeapohs.”

WRJN

1370 ke, Racine, Wis.,, Racine Broadcasting Corp.,
100 w,

David Parmer, 50 w, E.

Minnesota Bread-
“Welcume Rosedale

WRK

1310 ke, Hamxlton, Ohio, 8. W, Doron & John C.
Slade, 100 w, E, “The Voice of Hamilton.”

WRNY

1010 ke, New York, N. Y., Aviation Radio Sta-
tion, 250 w,

WRR

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

WRUF

830 ke, Gainesville, Fla., University of Ylorida,
5000 w, E

WRVA

1110 ke, Richmond, Va.. Larus Bros. & Co., Inc,,
5000 w, E, “Carry Me Back to Old Virginny.”

WSAI

1330 ke, Cincinnati, Obhio, (,yo<ley Radio Corp.,
500 w, E, “The Gateway to Dixie.”

WSAJ

1310 ke, Grove City, Pa., Grove City College, 100
W,

WSAN

1440 ke, Allentown, Pa,. Allentown Call Pab, Co,,
250 w. E, “We Serve Allentown Nationality.”
ity.”

WSAR

1450 k¢, Fall River, Mass.,
Electrical Co., Inc., 250 w, E

WSAZ

580 ke, Huntington, W. Va., WSAZ, Inc., 250 w,E.

WSB

740 ke, Atlanta. Ga.. Atlanta ]omnal Co., 1000
w, E, “The Voice of the South.”

WSBC

]2]0C ke, Chicago, 1., World Battery Co., 100
w, C.

WSBT

1230 ke, South Bend, Ind., South Bend Tribune
500 w, C

WSDA

See under WSGH.

WSFA

1410 ke, Montgomery, Ala., Montgomerv Brdcsig.
Co., 500 w, C

WSGH

1406 ke. Brooklyn, N. Y., Amateur Radio Specialty
Co., 500 w.

Doughty & Welch

WSIX

1210 ke, Springfield, Tenn., 638 Tire & Vulcaniz-
ing Co., 100 w, C.

WSJS

1310 ke, Winston-Salem, N. C., The Journal Co.,
100 w, E.

WSM

650 kc. Nashville, Tenun.,
Ins. Co., 5000 w, C,

WSMB

1320 ke, New Orieans. La..
& Maison Blanche Co.,
Tnteresting City.”

WSMK

1380 kc, Dayton, Ohio, Stanley M Krohn, Jr., 200
w, C, “The llome ui Aviation.’

WSOA

1490 kc, Forest Park, Il
ing Corp., 5000 w, C

WSPD

1240 ke, Toledo, Ohio, Toledo Broadcasting Co.,
500 w, E

WSSH

1410 ke, Boston, Ma
Church, 500 w. E,

WSUI

880 ke, Iowa City. lowa, Statc Univ. of Iowa,
500 w, C, “The OId Guld Studio.”

WSUN

See under WFLA.

WSVS

1370 ke, Buffalo, N. Y., Sencca Cocational High
School, 50 w, E, “Watch Seneca Vocational School.”

WSYR

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

National Life & Accident
“We Shield Millions.”

Sacnger Theaters. Tne.,
500 w, C, “America’s Most

Radiophone Broadcast-

s.. Tremant Temple I‘aptrst
Stranger’s Sunday Home.”

www.americanradiohistorv.com

WTAD

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

WTAG

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

WTAM

1070 ke, Cleveland., Qhio. WTAN & WEAR. Tuc.,
50,000 w, E, “The Voice From the Storage Bat-
tery.”

WTAQ

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

WTAR

780 ke, Norfolk, Va.,, WTAR Radio Corp., 500

w. E.

WTAW

1120 ke. College Station, Texas, Agri. & Mech.
College of Texas, 300 w, C.

WTAX

1210 ke, Streator, Ill., Williams Hardware Co.,
S0 w.

WTBO

1420 ke, Cumberland, Md.,
Corp.,, 50 w, E

WTFI

1450 ke, Toccoa, Ga.,
w, E.

WTIC

1060 ke, Hartford, Conn., Travels b!oadcactmg
Service Cmp 50,000 w, E, “The Insurance City.”

WTMJ

(;Jf)ckc, Milwaukee, Wis., Milwaukee Journal, 1000
w., C.

WTNT

1420 ke, Nashville, Tenn., Tenn. Pub. Co., 5000

Associgted Brdestg.

Toccoa Falls Institute, 250

Cw,

WTOC

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

WWAE

1200 ke, Hammond, Ind.,
Broadcasting Corp., 100 w.

WWJ

920 ke, Detroit, Mich., Evening News Assn., 1000
w,

WWL

SSOCkc, New Orleans, La., Loyola University, 3000
W. .

Hammond - Calumet

WWNC

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

WWRL

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

WWVA

1160 ke, Wheeling, W. Va., West Virginia Broad-
casting Corp., 5000 w, E.


www.americanradiohistory.com

www.americanradiohistorv.com


www.americanradiohistory.com

www.americanradiohistorv.com


www.americanradiohistory.com

www.americanradiohistorv.com


www.americanradiohistory.com

www.americanradiohistorv.com


www.americanradiohistory.com

www.americanradiohistorv.com


www.americanradiohistory.com

www.americanradiohistorv.com


www.americanradiohistory.com

www.americanradiohistorv.com


www.americanradiohistory.com

www.americanradiohistorv.com


www.americanradiohistory.com

www.americanradiohistorv.com


www.americanradiohistory.com

www.americanradiohistorv.com


www.americanradiohistory.com

www.americanradiohistorv.com


www.americanradiohistory.com

www.americanradiohistorv.com


www.americanradiohistory.com

www.americanradiohistorv.com


www.americanradiohistory.com

www.americanradiohistorv.com


www.americanradiohistory.com

Citizens Radio Call Bool: Magazine and Technical Review

47

Traffic control has been brought under the control of the
Robot, as Photo E of a miniature layout demonstrated at the
Hotel Roosevelt shows. Detectors, wired to the Robot, are
placed in the highways. Autos going over these send “mes-
sages” to the Robot’s “brain” which manipulates lights. The
heavier the traffic, the more time it is given to pass, while that
from the other direction is held up. Shown above is Eugene
D. Stirlen, president of the Automatic Signal Corp. of New
Haven, who helped perfect
“he apparatus. Wide World
Photo

The ship-to-shore telephone
service connecting the S.8.
Leviathan with the tele-
phones of the Bell system
was inangurated recently.
Photo H shows the foreign
service section of switch-
board in the offices at
Walker Street, New York
City. Voices going to or
from radio telephone stations

at Deal and Forked River, N. J., pass through this
switchboard for routing to their destinations,
Wide World Photo.

The ship-to-shore telephone service connecting
the S.S. Leviathan with the telephones of the Bell
System was inaugurated recently. Photo I shows
an interior view of the deck house on the Levia-
than, which houses the short wave radio telephone
equipment. To the right is the receiving set where
voices from shore telephones are received by radio
from the Deal, N. ], station. Wide World Photo

Photo F. By the skill of engineers of the Sonora
Products Corp. of Chicago, the first amateur talking
pictures are made possible. The 16mm motion picture
film is used in connection with a blank phonograph
record and by means of a combination hook-up the
picture is synchronized in sound. In projection the
record is placed on an ordinary phonograph timed
with the projector and the results are—~home talking
movies. Photo shows Miss Doris Sass operating a
home “talkie” movie. Wide World Photo

Photo G. When Col. Lindbergh
and the scientists of the Carne-
gie Institute of Washington were
over the jungles of Yucatan on
their recent Maya exploration
trip, they were in constant touch
with the outside world by way
of the only two-way high fre-
quency radio communications
system in use on aircraft in the
world, the system devised, devel-
oped, constructed and installed
entirely by the Communications Department of the
Pan-American Airways, Inc., for use on all Pan-Amer-
ican planes in co-operation with the necessary ground
stations. A new set with refinements is on view in the
office of H. C. Leuteritz, communications chief of the
Pan-American Airways, Inc. Photo shows H. C. Leu-
teritz, commanications chief of the Pan-American Air-
ways, Inc., using a two-way high frequency radio set
used on their air-liners. Wide World Pheto
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the fact that no filament voltage was
shown. The cause was the fact that the
fluid in the Abox A eliminator was low,
also three of the tubes were low.

The remedy was the filling of the
Abox with water and the replacement
of two tubes. The Abox and the B
eliminator were adjusted for correct
load voltages. A complete inspection
was also made. Total charges $7.75.

Dialing Interference
INTERFERENCE caused by auto-

matic telephone exchanges, and its

elimination, is related by W. P.
Banning, assistant vice-president of the
American Telephone and Telegraph Co.
in response to a recent letter from the
editor of this publication. Radio deal-
ers of North Haverhill, N. H., had com-
plained of radio interference. Accord-
ing to Mr. Banning investigation showed
telephone service at North Haverhill is
given by a local company which has
connection with the New England Tele-
phone and Telegraph Company. Serv-
ice in the town of North Haverhill is
given by a dial system installed by the
Automatic Electric Company.

The interference with radio arose
from the operation of the dialing equip-
ment both at the station and at the cen-
tral office. Mr. Banning states it was
cleared by the use of small condensers
of a small fraction of a microfarad
with resistance in series, supplemented
by small radio choke coils. These, he
is advised, have been installed at the
telephone stations and on the central
office equipment. Grounding the se-
lector frame in the office was also found
to reduce disturbances from the central
office equipment.

It has been found in the past the
telephone companies are willing to pre-
vent interference where it is shown their
apparatus is at fault.

Salaries icreasing
r I YHAT the radio service man is con-

tributing in no small measure to
the security of the radio industry
is evident from real action as well as
words of praise. According to a recent

Correction

Owing to a typographical error
in the article on the Lincoln
DeLuxe 10 on page 52 of our Jan-
uary, 1930, issue, it was stated the
wavelength range of that receiver
was from below 220 meters to 550

meters.
Actually what was intended was
“from below 200 meters,” since

the model tested covered from 180
meters to 550 meters.—Editor.

survey, the average salary of the cap-
able service man is from $40.00 to
$60.00 in most sections of the country,
particularly in the smaller towns, as
contrasted with $18.00 to $25.00 for-
merly paid to service men.

“The importance of good service men
is being generally appreciated today,”
states Rudolph L. Duncan, President of
RCA TInstitutes, New York City. “While
all-electric radio sets appear to be sim-
pler than ever, this is only an optical
illusion, due to external simplicity.
Actually, present-day radio sets are
quite complicated. There is little or
no chance to tinker. The service man
must know his job. The radio industry
is exerting every effort to have faulty
radio sets serviced out in the field,
rather than have them returned to the
jobber and even the factory for servic-
ing. In this manner the industry is sav-
ing millions of dollars per year, a fair
portion of which is being paid the serv-
ice man for the savings he effects.”

Salt Lake P. A. Job

WENTY-five miles west of Salt
TLake City is located the Gureat
Salt Lake, after which the city was
named. This great lake has hecome
known through the world as a great
pleasure resort, due to the waters of this
lake being so salty and containing in
soluble form many chemicals, all of
which are said to be desirable in a
medicinal form for bathing. As a re-
sult, thousands of people patronize the
Great Saltair resort daily.
This resort is built one mile out from
the shore of the lake. It is supported

Fig. 3. Aerial construction on radio equipped cars of the Canadian National

Raileayrs.

Ground is to car trucks

www.americanradiohistorv.com

by 1700 piles and on them is placed
the huge famous dance hall known to
be the largest in the world built over
water. Also, a huge bathing pavilion
is constructed, besides a bull fighting
arena, a large roller skating rink, a
huge ship cafe, roller coasters and all
the other many concessions that are
usually found at such resorts.

Music for Dancers

On June 5, 1929, the Amplion Cor-
poration of America installed a huge
public address system, wherein phono-
graph music was played for the benefit
of matinee dancers in the huge dance
hall.  This dance hall is shown in
photograph Fig. 1. At a distant end of
the hall, one ten-foot Amplion exponen-
tial horn was located, and in conjunc-
tion with the Amplion giant dynamic
horn unit, a three stage power amplifier
and the Amplion turntable metal cabi-
net—phonograph music was reproduced
at a volume sufficient to duplicate a
standard orchestra for the accommoda-
tion of the people dancing on said floor.

That following evening, a bathing
girl revue was held outside in front of
the huge dance pavilion, which is shown
in photograph Fig. 2. The girls paraded
up the stairs on one side, across the bal-
cony, and down the stairs on the other
side. Three Amplion six-foot trumpet
horns working in conjunction with an
Amplion giant dynamic horn unit on
each trumpet, and driven by the power
amplifier, and Amplion microphone and
its inicrophone input amplifier, were
located on said balcony bheside the
orchestra. With this apparatus it was
possible for the judges of said bathing
parade to announce to the twelve thou-
sand people congregated outside of the
pavilion watching said parade, the
names of the winners in the parade.
The orchestra music was also picked up
and amplified so that the twelve thou-
sand people could hear the music as
clearly as if they were in an audi-
torium.

The reaction of the people was very
favorable upon the performance of this
apparatus, due to the fact that even the
people in bathing one-quarter of a mile
away from these speakers heard all that
was going on. This, of course, was due

‘to the fact that a high standard of qual-

ity was realized through this apparatus
producing a fine definition of sound.

DeForest 422-A Audion

ITH the requirements of a suc-
cessful portable radio set as well
as a rural radio set in mind, the
DeForest engineering staff has devel-
oped a new dry-battery type of d. c.
screen-grid tube. The DeForest Radio
Company of Passaic, N. J., has just in-
troduced this tube, which is known as

the DeForest 422-A Audion.
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RH-199 3.3 063 25 45 67.5 3.0 1.7 17.000 380 6.6 Det. & Amp.
. 90 4.5 25 14,000 425 6.6 7 Det. & Amp.
PD-200A 50 .25 2 45 1.5 . e 20 . Detector
RH-201A 50 .25 2-5 45 90 4.5 2.5 10,500 725 8.5 15 Det. & Amp.
. L 135 9.0 3.0 9,500 800 8.0 55 Det. & Amp.
PA-240 5.0 .25 2-5 135 3 135 1.5 2 150,000 200 30 . Det. & Amp.
. 180 4 180 3.0 . .2 150,000 200 30 . Det. & Amp.
PA226 1.5 1.05 90 6 1,620 3.9 9.400 875 8.2 20  Amplifier
135 9 1,500 6.0 7.400 1,100 8.2" 70 Amplifier
. - . 180 135 1,800 75 7.000 1,170 8.2 160 Amplifier
PA-227 25 1.75 2-5 15 2.0 90 6 2,000 3.0 10,000 900 9.0 . Det. & Amp.
. 135 9 1.800 5.0 9,000 1,000 9.0 Det. & Amp.
180 135 2.250 . 6.0 9,000 1,000 9.0 Det. & Amp.
PAC-224 25 1.7 180 1.5 100 25 4.0  400.000 1,050 420 Det. & Amp.
PA-120 3.3 .132 90 165 . 3.2 7,700 428 3.2 . Der. & Amp.
135 225 7.0 6.600 500 3.3 110 Power
PA-171A 50 25 90 19 1.900 10 2,500 1,200 3.0 130 Power
I, 135 295 1.840 16 2,200 1,360 3.0 330 Power
157 355 1,970 18 2.150  1.400 3.0 500 Power
180 405 2,025 20 2.000 1,500 3.0 710 Power
PA-245 25 1.5 180 3 1,270 26 1.950 1.800 3.5 ... Power
250 50 1.565 . . 32 1.900 1850 3.5 1,600 Power
PA-210 7.5 1.25 180 12 1,715 . 7 7.000 1,100 8.0 145 Power
250 22 2,200 e . 10 6,000 1,330 8.0 340 Power
350 31 1,940 16 5,150 1,550 8.0 925 Power
. 425 35 1.750 20 5,000 1,500 8.0 1.540 Power
PA-250 7.5 1.25 300 54 1.540 35 2,000 1,900 3.8 1.500 Power
350 63 1,400 45 1,900  2.000 3.8 2.350 Power
400 70 1,270 55 1.800 2,100 3.8 3.250 Power
450 B4 1.525 . .55 1.800 2,100 3.8 4,650 Power
PAC401 3.0 12 45 90 3 . R 4 15,725 1,250 125 . Det. & Amp.

Instead of the thoriated tungsten fila-
ment employed in the usual —22 d. ec.
screen-grid tube, the 422-A employs an
oxide-coated filament of approximately
three times the usual cross-sectional
area. While the usual filament emis-
sion for the —22 type is rated at 15
milliamperes as the passing mark, the
422-A has an emission averaging 50
milliamperes, with a passing mark of
25. The filament draws only 60 mil-
liamperes at 3.3 volts, as compared with
132 milliamperes for the usual —22
type. The heavy filament, with its
oxide coating, makes for a practically
non-microphonic tube, and one with
positive and ample emission during a
long period of service. The other char-
acteristics of the 422-A are plate volt-
age, 135; screen-grid voltage, 45; con-
trol grid, —3; mutual conductance, 465
microhomos.

RESISTOR CHANGE

HOSE who have built, or contem-
plate building the Citizens umit

Iaudio amplifier illustrated on

pages 105 and 106 of the January, 1930,
issue of this magazine should observe

the value of resistance for the power
tube bias as indicated in the schematic,
Fig. 4, page 1006, and the graphic
diagram should read 850 ohms instead
of 8,500 ohms. This same change
should also be made in the list of parts
in the power supply data in the third
column on that page. For example,

the Electrad resistor should be a type
8.5, 850-ohm fixed resistor instead
of an 8,500-ohm one as indicated. Ob-
viously with that large a resistance
value in the bhias circuit on the power
tube the grid voltage would be entirely
too high and the circuit would not func-
tion at its hest.—Editor,

Tailor-Made Sound Reproducing
Systems for Theatres

By Lubpwic Arnson
(Vice-President, Radio Receptor Co.)

reception, when adventurous ra-
dio fans were forsaking the crys-
tal for the vacuum-tube detector, selec-
tion was a comparatively simple matter.
The proud purchaser would simply say,
“Give me a vacuum lube,” and after
six or seven dollars had changed hands,
would walk out with that Aladdin’s
Lamp representing the acme of radio
perfection. And the writer fears this
condition or frame of mind exists even
today in the matter of talking movie
theater equipment.
The average moving picture theater

BACK in the early days of radio

www.americanradiohistorv.com

owner seems to believe that it is simply
a matter of “Send me up a sound out-
fit,” and his troubles are over. Iar
from it—they are just beginning,

Need Adjustments

It is an actual fact that of all the
theaters, auditoriums and other public
places in existence, only about 20 per
cent are really ready for the immediate
installation of a sound-reproducing sys-
tem without adjustments of any sort.
The remaining 80 per cent hold in store
just about every acoustic problem im-
aginable. And each one of these prob-
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Despite the greatest care taken in
manufacture and assembly of condenser
sections, there is always the danger of
improper soldering by the service man
or individual making repairs. To avoid
this trouble condensers should be so
construcied that the terminals are quite
removed from the actual condenser sec-
‘tion so as to prevent the conduction of
Leat from the soldering iron to the deli.
cate condenser itself. In this respect the
latest condenser blocks with flexible
leads or pig-tails represent not only
greater convenience in wiring, hut also
eliminate to a large extent the danger
of spoiling the condenser in soldering.

Plate Current Misleading

HIGH plate current in a tube is
A often taken by the layman, as

well as by many so called ex-
perts, as an indication of a good tube.
This is generally misleading, according
to George Lewis, tube engineer and vice-
president of the Arciurus Radio Tube
Company of Newark, New Jersey, which
organization has devoted considerable
research to the problems of radio tube
servicing.

“Dealers and service men are often
satished if a tube shows a high emis-
sion or plate current” declares Mr.
Lewis. “But this does not necessarily
niean that the tube is a good one. On

the contrary, if the tube emission is
above normal it generally means &
gasey tube which is quite as bad as a

Fig. 4. Motor generator set for sup-
plying alternating current for opera-
tion of combined radio receiver and
phonograph on radio-equipped cars
of the Canadian National Railways.
Motor generator is located under the
car floor and supplies alternating
current at 110 volts, 60 cycles. The
motor takes power from the car
lighting system, which is 32 rvolis
d. c.

tube characterized by a low plate cur-
rent. A gassy tube almost invariably
introduces distortion and is responsible

for several radio ills. A tube before
being placed in the customer’s set
should be carefully tested in a well de-
signed set tester and the client should
determine by simple observation and
questioning that the tube he is buying
[alls neither above nor below the nor-
mal tolerances.”

Speakers in Hotels
THAT centralized radio or the prac-

tice of a common radio receiver
supplying a number of scattered
loud speakers in a building is rapidly
eaining in favor is becoming increas-
ingly apparent. A case in point is the
announcement that the Piedmont Hotel
in Atlanta, Georgia, an old landmark of
the South, is being remodeled to in-
clude a centralized radio installation.
The Farrand Manufacturing Com-
pany of Long Island City, New York,
announces that it has received an order
for 450 speakers for installation in that
hotel. The speakers will be built into
the wall of each room to provide a
variety of radio entertainment for the
guests. The Alexander Sewald Com-
pany which is remodeling the hotel is
making provision for a centralized radio
installation to supply the inductor dyna-
mic speakers which combine the tone
and volume of the dynamic with the
simplicity of the magnetic type.

Bond Tube Characteristics
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BX.199 30 .06 29 45 1 90 4.5 2.3 15,500 425 6.6 7 Det. & Amp.
BX-200A 50 25 23 45 1.5 . . 30,000 666 20 ... Detector
BX-201A 50 25 29 45 1.5 90 4.5 2.5 11,000 725 8 15 Det. & Amp.
. 135 9.0 3.0 10,000 800 8 55 Det. & Amp.
BX-222 3.3 132 135 1.5 1.5  850.000 350 300 .. Amplifier
BX-226 1.5 1.05 90 6 3.5 9.400 875 8.2 20 Amplifier
135 9 6.0 7.400 1.100 8.2 70 Amplifier
. - . . 180 13.5 o . 7.5 7.000 1,170 8.2 160  Amplifier
BY-227 25 175 2.9 45 2 These Characteristics apply for__ 10.000 800 38 ... Det. & Amp.
5 YA 90 7 detection only 8.000 1.000 8 Det. & Amp.
BY-224 2.5 175 . 180 1.5 - . 400.000  1.000 420 . Det. & Amp.
BX-120 30 125 135 22.5 3,460 6.5 6.300 525 3.3 110 Power
BX-112A 50 .25 - 135 9 . 7.0 5.000 1.600 8 120 Power
.. 1525 10.5 — 9.5 4.700  1.700 8 195 Power
BX-171A 50 .25 ... .90 16.5 1,625 - 10 2.500  1.200 3 130 Power
.. 135 27 1.685 — — 16 2.200  1.360 3 330 Power
- 180 40.5 2,025 — — — 20 2.000 1.500 3 700 Power
BX-245 25 1.5 .. 180 33 1.265 — 26 1950  1.800 3.5 750 Power
N . 250 30 1,560 — . 32 1900 1.800 3.5 1.600 Power
BX-210 7.5 1.25 250 18 1.060 — 17 6000 1.330 8 340 Power
... 300 22.5 1,250 18 5.600 1450 8 600 Power
- .. 350 27 1.350 - 20 5150 1.550 8 925 Power
.. 400 31.5 1.370 o 23 5.000  1.600 8 1.325 Power
- .. 425 35 1.510 23 5.000 1.600 8 1.540 Power
BX-250 75 1.25 250 45 1,610 — 23 2,100 1,800 3.8 900 Power
to to to o .. 10 to to 3.8 to Power
450 34 1.530 L 55 1.800 2,100 3.8 4.650 Power
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Continental Star-Raider Model R20
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Fig. 1.

is used throughout the Continental

line of receivers as is found in the
schematic of the Star-Raider R 20 shown
in Figure 1 on this page. This circuit
is known as the Technidyne amplifier
with which our readers are already fa-
miliar. The circuit uses six stages of
r. f. arranged alternately in tuned and
untuned stages. The 1. f. amplifying
system is preceded by and coupled to
a tuned unit without tube, shown as
L2 and C2, and is connected to the
antenua system through Cl, an adjust-
ment of which is dependent largely
upon the capacity of the antenna being
used.

Following the r. f. amplifier is the
detector stage operating on the so-called
plate detection method. The detector
grid bias which is about 18 volts at no
signal, is obtained in such a manner
that as the detector plate current rises
with an increase of signal input voltage
to the grid of the detector tube, the
bias voltage increases in proportion to
the rise in plate current.

The detector bias resistor is connected
in the circuit in such a way that when
the radio-phono switch is thrown to the
phono side a section of the bias re-

IT will be observed the same circuit

Raider model R20 is shown above

sistor is shorted out, leaving in the
circuit the second portion of the bias
resistor which furnishes the proper bias
voltage to the detector tube to permit
it to operate as an audio amplifier.
Also with the radio-phono switch in
position for phomo reproduction the
secondary of the r. f. transformer in

Continental Model

The complete schematic diagram of the radio frequency end and the power supply of the Continental Star-

the detector stage is disconnected from
the grid of the detector tube and
grounded, preventing the incoming sig-
nal from being transferred to the de-
tector stage through capacity. The grid
of the detector tube is connected then
to the impedance matching transformer
in place of the r. f. transformer.

R20, R30, RP40

Plate

Normal M. A,
Tube Position A B C Cathode Screen Plate Grid
Type in Set Volts Volis Volts Volts Volits M. A. Test Change
484 1R.F. 2.85 110 5 5 B S5 9.4 4.4
484 2R.F. 2.85 126 5 B} 5.4 10.3 4.9
484 3R.F. 2.85 112 S5 B} B} 9.6 4.6
484 4RTF. 28 1206 5.5 5.5 4.9 .6 3.9
484 5RF. 285 117 3.5 5.5 . 4.0 8. 4.4
484 6 R.F. 2.85 120 5.5 3.5 4.1 6.0 1.9
484 Det. 2.85 250 20 20 1.5 1.7 2
250 Pwr. 7.2 360 66 - 38 45 7.
250 Pwr. 7.2 360 66 — - 38 45 7.
281 Rect. 7.2 o . _ 35 -
281 Rect. 7.2 - o7 -

Line voltage 115. Volume control maximum.

Fig. 2. 4 typical tube voltage analysis as taken

with a Weston set tester is

shown in this table
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is difficult to determine from the ap-
¢ pearance of things at this writing. If
N the ratio of three to one were to ob-
& N i . tain when the sensitivity is started at a
N S Fig. 2. In this | -
\ R AT alf microvolt per meter and the top
3 b5 circuit is the 2 L. .
tube L-WW model Tange were to be 1.5 uv/m it is quite
on which fidelity likely that the sensitivity of the outfit
has been meas- \could be very gratifying. Befor
e A y gratifying. Before our
N || “redF‘;;usrﬁo'g" ™ next issue considerably more work will
L 1 Son fma 5000 Joooooa  —\sagoooa have been done on this one phase of the
"‘ matter and we should have interesting
e SOV AT BN, * developments to velate at that time.

NOTE +HUN -BAUINCE TAE POSITION LEFLNVES OV B FILTEL ANVD

INPUT CIRCU T CAUGRAITERSS TS,

which the sensitivity, selectivity and
fidelity curves, Figures 5, 6 and 7 were
plotted. The tuning circuit on in-
put end was merely an inductance in
a can tuned with a .00035 mfd con-
denser. The first 224 was spaced about
10 inches away from the second one.
No shielding seemed to improve matters
so it was forgotten.

Standard Curves

The three curves were taken in the
standard way, the volume on the 3 tube
combination being all the way on since
there is no volume control in the cir-
cuit. The automatic bias was presumed
to be operating satisfactorily and the
hum bucking slider adjusted for no
deflection on the output meter.

Sensitivity in Figure 5 shows greatest
at 1400 and least at 600 ke. The micro-
volts per meter values on the [ace of
the thing would appear quile excessive
unless one remembers that this measures
the equivalent of a simple detector and

a power output tube. The ratio of sen-
sitivity is about 3 to 1. Whether this
same ratio would be carried out if suffi-

On the selectivity curve in Figure 6
the teacup-without-a-handle effect seems
to be due entirely to the inductance and
capacity characteristics of the tuning
aystem as indicated on the 600 ke curve.

T
I

T
T

Fig, 3. The tone

quality measured on

the two tube version

of the Loftin-W hite

is shown in this

graph of fidelity. In

¢ subsequent meas-

urement the low end

was brought up con-

siderably, as may be

seen in Figure 7

cient 1. f. were fed to the circuit so that
the measurements could be slarted at a
sensitivity of a half microvolt per meter

Fig. 4. The tin room, or “King Tut’s Tomb” as it is called h~ the laboratory, is

illustrated in this photograph. At the extreme left on a sh

in an r. f. oscil-

lator, next the audio oscillator, then the standard signal generator type 403-C,

above it the output meter, and at the right one of the receivers on which sensi-

tivity, selectivity and fidelity curves have been prepared. All apparatus is nmade

by General Radio. Measunrement conditions as laid down by the I.R.E.-R.M.A.
committees are described elsewhere in this magazine

www.americanradiohistorv.com

With the sensitivity being poorest at
600 kc its quite likely that the selec-
tivity at 600 ke would be as pictured in
this curve. It is also quite likely that
the 1000 and 1400 kc curves are also
natural considering the sensitivity
curves. From this curve we also might
see that any statement as to the excel-
lence of the three tube arrangement as
a good broadcast receiver is entirely
unwarranted by the measurements indi-
cated, unless one might consider that
such a set would be acceptable to one
living in a congested meiropolitan area
where 50 kilocycles separation between
locals is considered the criterion of set
performance. Essentially such a ve
ceiver made as in Figure 1 would he
merely a local set.

Good Quality

The quality indicated in the fidelity
graph, Figure 7. is quite interesting.
This iz not a sales curve even if the
frequency response from 90 to 1000
cycles would seem to so indicate. A
glance at the selectivity curves will im-
mediately show the reason for the good
response. The cut off is greatest at 13
DB. A portion of this cut-off, at the
high frequencies, is due to the selectiv-
ity of the system, but the greatest
amount of cut-off is due to capacity
feed-back in the 250 output tube.

Most of what has appeared bhefore
this part of the study has heen related
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An interesting pho-
tograph of the
Stromberg - Carlson
model 846 receiver
chassis is shown at
the left. Some of
the features of the
receiver are shown
at the arrows. A
visual tuning meter
and o silent key
for tuning are two
ideas not found in
the usual receivers
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quired for a given sensitivily. The elim-
ination of a stage of radio frequency
amplification ordinarily means a reduc-
tion in the number of tuned circuits,
and such a reduction is impracticable
for the reason that a given number of
tuned circuits are essential to give the
high degree of selectivity needed under
the broadcasting conditions existing in
this country.

Useful on D.C. Jobs

“The pentode power tubes used
abroad have greater sensitivity, and,
therefore, provide higher amplification
per stage than our triode power tubes.
This makes it possible to eliminate a
state of audio amplification and work
from the detector directly into a single
power stage without overloading the de-
tector or the radio frequency amplifier
tubes. Another advantage is that it is
possible with pentodes to obtain greater
undistorted output where the plate volt-
age is limited, as in battery receivers
and receivers for operation of the 110
volt direct current supply used in cer-
tain sections of a few cities.

“Against the above advantages the
pentode has a number of disadvan-
tages. It is a most difficult tube to man-
ufacture with uniformity owing to its
complexity, and to the fact that it must
be exhausted to an extremely high de-
gree of vacuum. Non-uniformity of
pentodes will make greater differences
in the operation of a radio receiver
than with tubes of the present type. It
is inherently a high-cost tube.

Questionable Advantage
“In radio receivers for use on the
common alternating current supply used
for house lighting, the pentode presents

a more difficult problem from the stand-
point of manufacturing cost, than the
standard type of power tube. With pres-
ent power tubes of the 245 type it is
almost universal practice to use two
tubes connected in push-pull circuit to
reduce hum and improve the quality of
reproduction. Owing to the high cost
of pentodes and the greater complexity
of the circuits, it is a question whether
it is practical to use pentodes in push-
pull. On the other hand, if a single
pentode is used to give the same result
as two triode power tubes in push-pull,
the cost of the filter, required to smooth
out the ripple in the rectified alternat-
ing current, will come up probably
enough to more than offset any possible
saving in eliminating the power tube
and the usual first stage of audio ampli-
fication. In addition a larger and iore
expensive output transformer would
have to be used on account of the high
direct current flowing in one direction
in the primary winding of the trans-
former.

Warns Against Blasting

To insure perfect tonal volume in
broadcasting, KMOX has installed in
its studios, instruments known as gal-
vanometers, electrical sound indicators
to warn artists against “blasting” into
the microphone.

The sound volume galvanometer has
always been a part of standard equip-
ment of a speech input panel, to guide
the operator in regulating sound vol-
ume; so George Junkin, Director-An-
nouncer of KMOX, decided to place
these indicators close to all micro-
phones in the studio so that the artist,
broadcasting, could co-operate with the
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control operator in sending out the
proper sound level.

“Blasting” usually is caused by an
artist standing too close to a micro-
phone and, with a galvanometer next to
each “mike,” the artist is enabled to
take the proper placement by watching
the dial movements of the instrument.

Synchronization System

WO methods for improving radio

broadcasting were presented dur-

ing the Federal Radio Commis-
sion’s symposium held recently in
Washington, D. C., by representatives
of the Westinghouse Electric and Manu-
facturing Company.

The methods were: (1) Synchroniza-
tion of two or more stations upon a
single wave length. (2) A radio trans-
milting antenna system for increasing
the strength of the local signal and at
the same time minimizing the amount of
signal sent to a distance, or for just the
opposite purpose, to decrease the local
signal and increase the distant signal.

According to Walter C. Evans, su-
perintendent of the Westinghouse radio
operations department, the new antenna
system will make it possible for a
cleared channel station to broadeast
with higher power without blanketing
the surrounding area. The system can
also be used so that a local station can
send out a strong signal in its own ter-
ritory without interferring with distant
stations

Advantages

Synchronization has the advantage of
making it possible to increase the serv-
ice area of a program furnished identi-
cally to two or more stations without
increasing the number of channels used.
It also reduces fading. A third advan-
tage claimed is that a small booster
station can be erected to give service in
a “dead spot” area where the parent
station is not received.

Westinghouse was represented before
the Commission by Mi. Evans, Frank
Conrad, assistant chief engineer, and
S. M. Kintner, research department
manager. Dr. Conrad invented and su-
perintended the development of the syn-
chronization and antenna methods, ac-
cording to Mr. Evans.

It was said that Westinghouse has op-
erated synchronized stations since 1925
when WBZ in Springfield, Mass., and
WBZA in Boston first successfully
broadcast on the same wave length.
Late in 1929 KYW in Chicago was syn-
chronized with KYWA in order io
eliminate a “dead spot” on the north
side of the city.

The new system will first be applied
in the new KDKA which is being built
near Saxonburg, Pa. Experiments with
the antenna have been carried on for
several months with a short wave station
on the Saxonburg site.
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between electrodes connected to a 75
K. V. A. transformer, the secondary
having 2 volts and 375 amperes. This
is used with variahle resistance in the
primary which controls the current, de-
pending upon the size of the wire to be
stripped.

The electrodes are placed the distance
apart that the enamel is to be removed.
The wire is heated to a cherry red and
immediately dipped in alcohol until the
wire is cold and then a clean bright
copper surface is exposed which makes
it very easy to tin. During the opera-
tion, the wire is annealed slightly,
which helps in assembling the leads to
solder lugs.

Production varies according to sizes
of wire and the number of leads on the
coil with the average is about 300 leads
of No. 15 wire cleaned for a distance
of 2 inches.

Does Away with Getter
5 LTHOUGH it has been generally

held by radio engineers and tech-

nicians that a getter or chemical
clean-up must be employed in conjunc-
tion with a thoriated tungsten filament,
the DeForest engineering staff has
evolved a process which does away with
the getter. This process, which is now
employed in producing DeForest trans.
mitting audions, avoids the Langmuir
patent covering the employment of a
vaporizable getter in conjunction with a
thoriated tungsten filament, according
to Allen B. DuMont, Chief Engineer of
the DeForest Radio Company.

“We are producing three popular
types of transmitting tubes employing
thoriated tungsten filaments but with-
out the usual vaporizable getter,” states
Mr. DuMont. “These audions are the
545 type, which is a 50-watt audio am-
plifier; the 511 type, or 50-watt oscil-
lator; and the 503-A, or 50-watt R. F.
amplifier. These audions clearly refute
the claim made in the Langmuir patents,
namely, that a successful thoriated
tungsten filament tube requires a vapor-
izable getter, and establish a new prin-
ciple in the radio tube art.”

Haugh Joins Valley

Arthur T. Haugh, former president
of the Radio Manufacturers Association
and well known in the radio and auto-
motive industries, has been elected vice-
president in charge of merchandising of
_Valley Appliances, Inc., manufacturers
of the Symington reproducer, at Roches-
ter, New York.

Dunn with Sprague

According to recent advices W. L.
Dunn, former chief engineer of the
Colonial Radio Corporation, has joined
Sprague Specialties at Quincy, Massa-
chusetts, as head of their engineering
departient.

Mr. Dunn will be in charge of re-
search work and it is felt that his ex-
perience in the designing radio receivers
will be of great assistance in helping
Sprague interests determine how they
can further improve and adapt their
products for use in radio circuits.

Radio Developments During 1929

By Joun Liston
(General Electric Co.)

cathode mercury-vapor rectifying

tubes has been applied generally
to radio transmitters. The line includes
tubes of various ratings from 0.6 to 20-
amp. peak values of rectified current.
The largest rectifier set so far con-
structed is designed to deliver 50 amp.
at 15,000 volts, and the equipment is
probably the largest high-voltage recti-
fier which has been produced commer-
cially.

THE recently developed line of hot-

New Rectifiers

The hot-cathode mercury-vapor recti-
fier tubes used have remarkable effi-
ciency. The particular type employed
in this rectifier is capable of passing
20 amp. with a potential drop of only
18 volts. The potential drop in the tube
is practically independent of the cur-
rent, and for this reason care must be
exercised when operating such tubes in

parallel to make certain that each tube
carries its share of the load.

A total of 18 of these tubes is used in
the rectifier, arranged in three inde-
pendent channels of six tubes each.
Each’ channel is provided with a sepa-
rate surge reactor which serves the
double purpose of keeping the load
equalized among the three channels and
of assisting in the reduction of the 300-
cycle ripple inherent in this type of cir-
cuit. (The line frequently is 50 cycles.)
A common high-voltage condenser bank
completes the smoothing network and
results in a direct-current output having
a ripple component of the order of
0.05 per cent.

Number of Advantages

The circuit used for each of the three
channels is known as the “three-phase
full wave connection’ and has a number
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of advantages over the well-known
“double Y” and “triple T” circuits,
commonly associated with high-voltage
rectifier practice. Chief among these is
the fact that no special design is neces-
sary for the plate transformers. Recti-
fication occurs during each half cycle of
each phase and consequently there is
not direct-current component in the
windings. Since rectification takes place
over both halves of the cycle, the trans-
former windings are utilized to prac-
tically the same extent as they would
be under alternating-current load con-
ditions,

This circuit has long been known to
the art but was not used extensively
until the advent of the mercury-vapor
tube because of the regulation which
would result if the conventionel high-
vacuum rectifier tube were used.

Any single channel can be used alone,
or any two channels or all three may
be used at once. The operating char-
acteristics may be summarized as fol-
lows:

Input power: 2300 volts, 50 cycles,
3-phase delta.

Output power: 4000-15,000 volts d.
c.; 0-50 amp. d. c.

Output ripple: “Approximately 0.05
per cent.

Conversion efficiency at full load: 96
per cent.

Input power-factor: 92 per cent lag-
ging.

Overall regulating from no load to
full load: approximately 8.6 per cent.

Broadcasting

A new 50-kw. broadcasting transmit-
ter incorporating modern features was
constructed and placed in operation. By
the system of linear amplification used,
100 per cent modulation is obtained;
the output varying between 200 kw. and
zero. Two tubes in the output circuit,
are operated on the push-pull principle
and the high-voltage d. c. power sup-
ply normally operated at 18,000 volts,
is obtained by mercury-vapor rectifier
tubes. Improved frequency stability is
obtained by modern methods in the
utilization of quartz crystals, which de-
termine the frequency of the emitted
wave.

Communication

To fill the need for high-power short-
wave transmitters for communication
purposes, improved designs having an
output of 20 kw. at 14 meters, increas-
ing to 40 kw. at 42 meters, were con-
structed; provision being made to shift
rapidly between any two wavelengths in
the band. Each equipment consists of
a crystal-controlled exciter, a power am-
plifier and a rectifier. The methods
adopted for mounting and operating the
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Smooth, Flowing
POWER

IKE a deep smoothly

flowing stream the vol-
ume control on your radio,
if it is a CENTRALAB,
delivers a constant, unin-
terrupted flow of power
that results in the purest,
finest tone.

The most famous Ameri-
can radios are CEN-
TRALAB equipped. Is
yours?

Write Dept. 726-] for
free booklet, “Volume
Control, Voltage Con-
trol, Their Uses.”

Centralab

CENTRAL RADIO LABORATORIES

Dept. 726-J, 26 Keefe Ave. Milwaukee, Wis.

MERSHON

——ELECTROLYTIC=—
CONDENSER

Thirty-one leading radio manufacturers
specify the Mershon Electrolytic Conden-
ser as standard equipment,

It has enormous capacity in small space—72
microfarads in 32 cubic inches.

saves weight

. . . . self-healing

« « .+ . humless

The Mershon costs less per microfarad than
ordinary condensers, is practically indestructible
and makes possible a reduction in size and weight
of chassis while assuring uninterrupted efficiency.

MERSHON DIVISION

The Amrad Corporation
Medford Hillside, Mass.

Tell ’Em You Saw It in the Citizens Radio

speed and the elimination of a timing device means a greater
accuracy in interpretation with no confusing lines on the film.
With the portable outfit illustrated in this article it therefore
may be seen that the machine may be carried to the patient in
the hospitals instead of the reverse being done.

Radio Has Contributed Many Aids for Safety
in Air Navigation
(Continued from page 51)

suggestion to the operator of the plane that he is to steer so
that his two reeds shown as two color bands of white will he
vibrating equally. This means, too, that when the color bands
of white are uneven the pilot should steer towards the shorter
reed. One advantage of this reed indicator claimed by the
manufacturers is that with regard to direction through the air
it gives information that the compass does not and cannot
give. A compass of any type can at best only show the pilot
either direction at the north or south or east or west in which
he is flying. But the compass cannot tell him his position.
On account of drift due to wing movement, a plane may while
keeping its compass direction drift miles from its proper
course. The drift hazard does not exist for the pilot who is
using a reed indicator to follow a radio boulevard of the air.

The radio beacon likewise decreases the hazard from fog or
rain or darkness. It is well accepted that the radio beam is
thie only one that will pierce a fog. Granting that the pilot is
certain that his altitude is correct the radio beacon seen on his
visual reed indicator enables him to fly securely through fog,
snow, rain or darkness without the hazards due to loss of
direction.

Radio Altimeter

From the foregoing paragraphs it has been seen that the
pilot of a ship may know his directions and know whether he
is on his course or not, but he is still in the dark, so to speak,
as to his altitude. In the case of determining the altitude of a
plane when flying blind, it appears that the recent altimeter
developed by Dr. E. F. W. Alexanderson, consulting engineer
of the General Electric Company at Schenectady, will fill a
long felt need. This device is illustrated photographically in
Figure 6 and Figure 8. Essentially it consists of a miniature
transmitter and receiver, the transmitter projecting a radio -
wave downward and upon the echo of this wave being received
the machine interprets the delayed echo in terms of altitude.
Green, yellow and red lights give warnings corresponding to
altitudes of 250, 100 and 50 feet. In the photograph shown
in Figure 8 may be seen the radio set which transmits the
radio wave and preserves the echo.

According to a recent release from the General Electric
Company red, green and yellow lights familiar in railroad
signals and in more recent years in highway traffic signals,
have now been adapted to aviation in a new radio echo alti-
meter developed by Dr. Alexanderson. This new device is
demonstrated for the first time at the All American Air Exposi-
tion held some time ago in Detroit.

Lights Show Height

However, the lights in the altimeter do not indicate stop, go
and caation. In the Alexanderson altimeter which is illus-
trated in this article and been successfully employed in actual
flight, the lights give a visual warning of depth to the flyer.
When the green light flashes on the cockpit panel the pilot
knows that he is 250 feet above ground; when the yellow light
flashes he knows he is 100 feet above ground, and the red light
gives a positive warning that the ground is only 50 feet below.

Nearly two years ago army flyers from Wright field con-
sulted with engineers and scientists at the General Electric
Company outlining to them some of the most serious problems
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of aviation. Among these problems they mentioned the im-
portance of a method of measuring the absolute height above
ground. In rain and in fog as well as in night flying the pilot
has no means of knowing infallibly the distance above the
ground and consequently the perils of operation under these
conditions have been very great.

Dr. Alexanderson set to work on the theory that the time
interval required for a radio impulse to travel {rom a plane
to the ground and back again to its recieving set on the plane
might be practically adopted as a reliable altitude indicator.

Visual Recording

The visual recording instrument is small and may be
mounted on a cockpit panel in full view of the pilot. It con-
sists of a meter on which ground distances up to 3,000 feet
may be recorded, but it is in the lower regions that danger
lies and it is to the recordings down to 50 feet that he has been
most interested.

Because the time interval between the outgoing and the
reflected radio impulse is so short, radio waves traveling with
a speed of light, an indirect method of making such measure-
ments was adopted by Dr. Alexanderson. In his experiments
he used an oscillating receiver, one of the type which sends
out a wave which may be picked up on other receivers as a
squealing beat or note. The echo or reflected signal was
picked up on the same receiver which sent out the wave. Dr.
Alexanderson discovered that every time the airplanes changed
altitude by half a wavelength a whistling note went through a
complete tone cycle from low pitch to a high pitch and back
again to a low pitch. By counting the cycles of the tone it was
possible to measure the altitude, the measuring stick being
one-half the wavelength of the antenna oscillator.

By means of the meter graduated from 3,000 to 200 feet
the pilot may read his altitude within these limits at any time.
The echos indicating height are periodic, becoming stronger
as the plane approaches ground. The periodic character of
the echo and the chance that the pilot would not see the instru-
ment at the instant an echo was recorded presented a problem
which Dr. Alexanderson has met by developing a memory
meter. In this instrument the echo is recorded as altitude when
it occurs and the meter continues to hold that reading until
the stronger echo, indicating a lower altitude occurs. In ap-
proaching the earth the memory meter gives a continuous indi-
cation of altitude. If depth sounding be desired when climb-
ing, in which process the echo is becoming weaker, a push-
button may be used to eliminate the memory features of the
meter and each succeeding reading is taken as an indication
of the next echo. Thus a depth sounding may be taken at any
time during the cruise whether the plane is ascending or
descending.

An idea of the work being done in accommodating radio to
the air transport industry may be secured from the recent
statement made by Thorp Hiscock, chairman of the Aero-
nautical Chamber of Comimerce, technical radio sub-commit-
tee, and chief of communication of the Boeing system, opera-
tors of the San Francisco, Chicago, Los Angeles, Seattle air-
mail express and passenger route.

Mr. Hiscock said that perhaps the greatest immediate
progress in the development for aeronautical purposes has
been shown by the Department of Commerce Airways Division
under the leadership of Captain F. C. Hingsburg. During the
last year the Department of Commerce weather broadcast sta-
tions have been established on the transcontinental airways
from Boston to San Francisco, and the circuit from Los
Angeles to Seattle is almost completed. These stations work
in the thousand meter band and broadcast weather forecasts
and local weather conditions to flyers as often as at thirty-
minute intervals,

In the
PUBLIC |
LIMELIGHT

Radio servicing is a much discussed necessity
with which manufacturer, dealer and set
owner are equally concerned. Satisfying
all three interests, the Weston Model
547 has achieved an outstanding success.
It is a complete testing outfit—Ilight
weight, portable and simple to oper-
ate. Model 547 provides for all the
required tests of ID.C. or A.C. sets.
Exceedingly popular with dealers
and service men. While afford-
ing set owners every assurance
of satisfactory set perform-
ance, this equipment simpli-
fies one of the greatest
problems in the industry.

Send for descriptive

information.

AND YOU
PLEASE
ALL

PLEASE THE
SET
OWNER

INSTRUMENT CORP.,
Newark, N. J.

WESTON ELECTRICAL
574 Frelinghuysen Ave.
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A Million and a half used Monthly during
1929 in American Radio

To keep pace with 1930 receiver developments,
Durham Metallized resistors and powerohms are
now more accurate, have a greater power safety
factor and can be obtained in even greater variety.

The advantages of the Durham Metallized prin-
ciple have been proven by the millions of Durham
resistors and powerochms now used by America’s
foremost manufacturers of radio receivers and allied |
products.

These units are now in standard production in all
ratings, all types of tips for radio work.

Engineering data and samples for testing sent upon request.
Please state ratings required

INTERNATIONAL RESISTANCE COMPANY
2006 Chestnut Street Philadelphia, Pa.
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Beacon Network

In addition the Department of Commerce has installed radio
range or beacon stations at approximately 200-mile intervals
to assure flyers the ability of staying on the airway. Stations
in operation at the present time extend from Boston to Omaha
and the experience over this section has been most gratifying.
The network is being extended to the coast and later will ex-
tend from Los Angles to Seattle in the west and into the south
from Chicago. These weather broadcasts and beacon services
are extended by the Department of Commerce as an aid to
navigation and protection in the interests of safety and will
lead rapidly to the decreasing hazards of flight.

It is recognized that in aeronautical communication and
other radio facilities that the ground network must lead in in-
stallation. Thus it has been found that complete ground net-
work must be installed and in operation before aircraft fly-
ing over these networks will be provided with the necessary
equipment to take full advantage of the service offered.

Equipment Developed

According to Mr. Hiscock commercial development of par-
ticular equipment somewhat lags behind the desires and needs
of the industry, but equipment manufacturers are fast taking
up the slack and deliveries are now being made of aircraft
units long desired by the operators. Receiving units prepared
for installation and aircraft where everything must be by
remote control are now developed. Light aircraft transmitters
are available so that complete two-way communications may
be had, which will function in mail planes having but a single
pilot where both room and weight are controlling factors.
Much development work has been done by these manufacturets
in conjunction with air transport operators in the producing
of this equipment.

As a result of work during the past year airport transmitters

| of low power capable of transmitting of a distance from ten

to fifteen miles are available and will undoubtedly eventually
be a requirement for those airports dseiring Department of
Commerce rating. The installation of such transmitters will
create a ground network making available to flyers carrying
long wave beacon receivers local weather and landing in-
formation throughout the entire breadth of the country. These
airport transmitters following regulations of the Federal Radio
Commission of September 9th will function on a frequency of
278 k. c¢. Restricted range of these transmitters will permit
practically all airports to function without congestion or in-
terference on adjacent bands. The Department of Commerce
will have its weather broadcasting and radio arranged so that
by the installation in an airplane of a single receiver the pilot
will have available weather reports, radio beacons and local
weather and landing information.

An interesting example of the progress in this field is shown
in the radiophone service which is practically completed on
the San Francisco-Chicago division and begun on the Seattle-
Los Angeles division of the Boeing system, air mail express
and passenger operators of these routes. Twenty-two ground
stations in nine states are being completed and 50 airplanes
have been bonded, shielded and wired and the B. A. T. pilots
are talking from.altitudes as great as 12,000 feet to ground
with stations 200 miles distant. In addition the pilot can
receive with the same headset used for voice communication,
direct from radio beacon service, an aural system of com-
munication broadcast by the government. Thus the Boeing
pilots have continuous communication, both voice and radio,
with ground stations before and back of them. Operators re-
gard radiophone as one of the greatest advances made in the
history of commercial flying and radio within the next year
will manifest itself in increased safety and higher perform-
ance records which the air transport companies will obtain.
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Examining the photograph in Fig. 3 at the extreme right
will be seen the two small fuses, these being placed in the
circuit so that if any difficulties arise the fuse will be blown
and the receiver will not be damaged. By the same token
if any trouble arises in the receiver itself it will not place a
short on the lighting or ignition lines on the car itself.

According to the designer, the mounting and wiring of the
receiver can be completed in about two or three hours. Each
part has heen selected for its qualily as well as its usefulness
in the direct application to this particular receiver. The steel
chassis furnishes a set which is strong mechanically and attests
its durability. The complete outside part of the chassis and
shield cover is crystallized, which gives the receiver a finished
and pleasing appearance.

The length of the “Voice of the Road” receiver is 18 inches,
the height 6 inches and the depth 4 inches. These dimensions
are the smallest possible that could be used without hanpering
the electrical design of the receiver.

STATIC EJECTOR and
LIGHTNING PROTECTOR

LIGHTNING ARRESTER

Also Ejects Static Charges Electrical Design

According to the designer, the electrical design of the “Voice
of the Road” presented a problem of no small dimensions.
The first thing to think of was the fact that a receiver of
extreme sensitivity was needed. This of course is necessary
due to the fact that most cars are completely shielded
because they are constructed of metal. This prevents the im-
pressed signal voltage from getiing to the aerial, which is
usually placed on the inside of the car. Three stages of screen

The Corwico Vulcan Lightning Arreste proe . !
tection against lightning damage to radio re. R |
ceivers is guaranteed by a $100 insurance pledge . |
enclosed with each Arrester. The Vulcan
Arrester is so constructed that it also dissipates
accumulated static charges. Why take chunces
when you can have guaranteed lightning pro-
tection and better reception for only one dollar.

At Your Dealers or Direct Upon
Receipt of Price

Corwico Antenna Kit
PRICE

$2.50

There is no part of a radio installa-
tion more important and conducive
to clear and uninterrupted reception
than the aerial, lead-in wires, etc.
At very little expense and within a
few minutes time, you can have com-
plete new aerial equipment. Buy the
Corwico Antenna XKit No. 4. It
contains everything mnecessary for a
complete antenna equipment, includ-
ing a Corwico Vulcan Lightning
Arrester.

At Your Dralers or Direct
Upon Receipt of Price

CORNISH WIRE CO.
30 Church St.,, New York

MAKERS OF

corwicoRAIDIT Erook up wire
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Fig. 4. The completed receiver is housed in a metal con-
tainer, the flexible control shafting being shown at the left

grid of radio frequency amplification were chosen to obtain
this desired sensitivity. These three stages were designed so
as to give the greatest possible gain that could he obtained.
This method of design completely swept aside any possibility
of the use of suppressor resistors in the grid circuits. It there-
fore became necessary to choke and by-pass every possible
place in order to prevent stray radio frequency currents from
going where they should not. As the set is designed at present
it is completely devoid of all oscillation if it is constructed
exactly as shown in the various diagrams.

Since it is necessary there be only one tuning control for
simplicity in tuning, it becomes necessary to obtain some
method of coupling the antenna circuit, so that a change in
various lengths or types of antenna will have no effect on the
tuning. There are two methods in which to obtain this effect.
One is using a resistance in an untuned stage of radio fre-
quency, and another is using a choke that would replace the
resistor. There is no particular advantage of one over the
other. The resistance was chosen because it is easier to connect
in the circuit and also takes up less space, which is a prime
factor of importance,

Coupling Method
In choosing the method of coupling between the stages of
radic frequency the designer first thought of the impedance
method. The impedance method necessitated the use of con-
densers. These condensers prevent the plate current from
entering into the tuning circuit of the radio frequency stage,
but if by chance the condenser were to short circuit, the “B”
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batteries might easily be ruined. In order to obtain a grid
hias on the grid of the radio frequency stage a resistance
must be placed in the circuit. The choke coil is inserted in
the circuit in order to keep the high frequency signal out of
the “B” batteries where it probably would feed into a pre-
ceding stage, causing the circuit to oscillate.

It can easily be seen that this means a plurality of by-passes
and resistances, aside from adding to the weight and difficulty
of wiring. The condensers and resistances always had high
frequency fields around them, making it almost impossible to
shield the circuits. All this results in a highly critical set,
unsuited for anything but a laboratory. It was for this reason
that the designer chose the r. f. transformer method, as being
the most sensitive, dependable and efficient.

It was not found necessary to place choke coils in the screen
grid leads to prevent oscillation, because the set is perfectly

Fig. 5. This is a bot-
tom view of the auto
radio receiver

stable without anything more than a 14 microfarad across
screen grid supply line.

The radio frequency plate leads must be choked in order
to prevent oscillation. This is done with a 140 millihenry
choke coil in each battery lead to the radio frequency coil.

Type of Detection

The next problem which confronted the designer was the
type of detector that should be employed. The question here
lies between the power detector and grid-leak condenser ar-
rangement. The power detector is by far more suitable than
the grid-leak type. This is because it becomes necessary for
the detector to handle the great gain which is built up in the
three stages of screen grid radio frequency amplification. The
condenser and leak arrangement would overload if it was
called upon to handle this gain. This in turn would cause
the set to distort, giving a poor quality of reproduction in the
speaker. The power detector in turn will handle this great
gain without distortion and therefore becomes fixed in place.
The A-27 is chosen and it fits admirably in its place.

Fig. 6. This illustra-
tion shows the flexi-
ble shafting for con-
trol and the gearing
arrangement for
tuning the set

The next problem which needed attention was the type of
audio system to use. Resistance coupled amplification was
chosen in this case. Resistance coupled audio amplification
will give as faithful reproduction as the best designed audio
frequency transformer. From a point of view of weight it is
apparent that the resistances are enormously lighter than the
transformers. This fact alone is enough for one to appreciate
the advantage of a resistance coupled amplifier in the set.
The resistances are tucked in nicely underneath the panel,
shortening the leads considerably and facilitating the wiring to
a great degree. A 24 screen-grid tube is employed in the first
audio frequency signal. A 12 is employed in the last stage.

Finishing the electrical discussion, one finally arrives at
the following conclusion for the set:

Let Qur Service
Help You

YOU may now be using FROST Service. If not, you
should do so. Let our engineering department work
with you to solve your variable resistor problems. See
your dealerfor FROST VOLUME CONTROLS. Write

us directif you cannot obtain precisely what you need.

Have You Our
LatestCatalog?

If not, send for it

Our complete catalog of
all FROST Parts and
Accessories will be sent
free on receipt of coupon
below filled out with your
name and address. Tells
all about every FROST
Part—contains full infor-
mation about our com-
plete line for Screen Grid
use. 1t’s a valuable refer-
ence book. Send coupon
for your copy Today.

FROST-RADIO ‘
HERBERT H. FROST. Inec.

Main Offices and Factory
ELKHART, INDIANA

HERBERT H. FROST, Inc.

160 North La Salle St., Chicago, IlI.
Send me the latest edition of your catalog of Frost Radio Units
and Combinations suitable for A. C. and Screen Grid use.

The new AMPERITE automatically corrects house line
voltage Auctuations (up or down). Greatly improves opera-
tion of any electric radio. Saves tubes. Mailntaing steady vol-
Red service No c¢lectric radio can be modern
without AMPERITE. Many well-known makes are now
equipped for it. Does not increase chassis cost.
T | A3

ume.

| infor:

AMPERITE (Grporatton

561 Broadway, New York

onr

FREE —Useful
AMPERITE
Bulletin and
{ist of AMPER-
ITE- equipped
radios. Write
Dept.cB4.

' oL
CLAROSTAT
LINE BALLAST No. 2179

Approved for HAMMARLUND “HiQ-30"" is ideal for
Automatic Line Voltage Regulator.......... List Price $2.50
No. 2179 CLAROSTAT LINE BALLAST is also used in
the SILVER Broadcast Receivers and is standard equip-

ment in many leading receivers.
for data on the LINE BALLAST CLARO-

WRITE STAT, or ask your radio dealer about it.

Better still, send 25¢ in stamps or coin for “The Gateway
to Better Radio”—the outstanding practical radio manual.

CLAROSTAT MFG. CO., Inc.

SPECIALISTS IN RADIO AIDS
285 North 6th Street i Brooklyn, New York
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Genuine Screen
Grid radio with dy-
namic speaker and
high grade cabinets
for radio or radio-

phonograph com-
binations.
Model 171 illus-

trated, Phono-
Radio Combina-
tion, can be secured
with or without
radio set.

Write today for
free illustrated cat-
alog of Excello
Radio and Excello
Radio Cabinets.

Excello Radio
for Excellent
Reproduction

EXCELLO
PRODUCTS

Corporation
4820-28 West 16th St.
Cicero, Il

Style
No. 171

Filtervolt Jr.

will stop

those line noises

andclearupyourreception

The New Model I.C.A. Filtervolt
Jr. is a marvel of compactness.
Newly discovered principles result
in increased filtering capacity, built
into a small unit.

Filtervolt Jr. gives quick and
complete relief from line noises
caused by vacuum cleaners, small
motors, switching on and off of
lights, etc, .

Filtervolt Jr. may be plugged

- between current outlet and set or

between current outlet and the ap-
paratus that is caucing the inter-
ference.

- $7.50)

Every radio that is in any way
suffering from line noises needs a
Filtervolt Jr.

The demand for Filtervolt Jr. is
so great that most dealers are now
carrying it regularly in stock. In
case your dealer can’t supply Fil-
tervolt Jr., send direct to us.

Filtervolt Sr. ($15 list) is a
heavy duty model and takes care
of almost any A. C. line noise.
Filtervolt  Service Model (list
is especially designed for
irouble-shooting.

If dealer can’t supply, send direct to
INSULINE CORP. of AMERICA, 78-80 Cortlandt St., New York
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The antenna feeds into a 24 tube through a 500,000 ohm
resistance. The 24 tube feeds into a tuned transformer stage
which supplies a second tuned transformer 24 stage, which
in turn feeds the power detector 27 stage. The detector tube
works into a 24 as a first audio, thence into a 12 as a power
amplifier. The three radio frequency tubes are connected in
series across the 6 volts “A” supply. While this means that
the tubes have only 2 volts each, the reader may satisfy him-
self that 2 volts is all that is necessary to make these tubes
work with full efficiency. The detector is in series with the
first audio tube and also with a 14-ohm resistance. This will
allow 214 volts on both the detector and first audio. The
output tube is connected across the low side of the %}-ohm
filament resistor and therefore has 5 volts impressed on its
filament.

Remote Control

A remote control has been designed for the constructor
which is very easy to put together. The method of remote
control employs the use of a flexible shafting extending from
the receiver to the control, which is on the dashboard. At the
receiver end, a worm gear meshes with a flat gear, giving a
gear ratio of 30 to 1. On the control panel at the dashboard
a compound system of gears, of a 30 to 1 ratio reverses the
vernier motion on the condensers. This method gives a direct
reading dial. on the dashboard and enables the operator to
log his stations as he does on his set at home. The compound
system of gearing, shown in the photograph at the dashboard
comes completely mounted on a metal base plate. It is com-
prised of four gears which mesh 1 to 5 and then 1 to 6,
giving a resultant motion of 30 to 1. These four gears are
mounted on three studs, which are in turn mounted on the
metal base plate mentioned above. Four long bushings are
also mounted on the base plate for the dashboard mounting.
At the receiver end the worm gear is coupled to the flexible
shafting by means of a threaded collar and square key (which
incidentally is the same at the control side}. The threaded
collar is part of bearing block for the worm gear. This bear-
ing block gives the worm gear a positive motion. It prevents
the slightest deviation from the proper movement of the worm.
This last precaution is an absolute necessity because of the
accurate motion which a worm must actuate in order that it
operate correctly. The worm gear in turn meshes with a flat
ground gear which is mounted on the shaft which in turn
couples all the condensers. From the shaft on the condensers
to the tuning knob the operator can be absolutely assured of a
positive motion for every possible precaution has been taken
into account.

The volume control and filament switch are arranged on a
single knob. A five wire shielded cable supplied in order
that the two leads necessary for the switch and the two leads
necessary for the volume control be conunected in their respec-
tive positions in the circuit. There are therefore only two
controls on the dashboard. The main tuning knob and the
volume and switch combined. Here we have as simple a
tuning device as has ever been designed.

The “B” battery voltages are mnot very critical. It may
surprise some to notice the designer is placing 135 to 180 volts
on the plate of the detector tube. This high voltage is needed
because he is employing a power detector which works at the
top of the plate characteristic curve.

One will notice the chassis is so constructed the parts will
fit in the proper places as specified in the construction direc-
tions. To insure absolute perfection in the operation of the
“Voice of the Road” it is necessary to have every wire in its
proper place in reference to the parts about it. This method
of wiring is described in the diagrams which come with the
parts. In order to do away with excessive shielding it was
found necessary to make the resistors and condensers as small
as possible.
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Hi-Q 30 D. C. Designed by Hammarlund for |

Operation on Batteries
(Continued jrom page 53)

Curve D was made with all condensers phased at 1400 ke.

I'rom these three curves it is shown that the condensers do
not track over the entire wave band. Accordingly curve A was
made with all but the-antenna band pass condenser phased at
1000 ke. The antenna condenser was retuned every 100 kilo-
cycles. From this curve it is seen that the majority of devia-
tions in sensitivity is due to the variation of antenna load with
a change of frequency which causes a change in effective in-
ductance of the first tuning circuit, which throws this circuit
out of resonance with the balance of the unit. It is probable
that the curve would come down considerably on the low fre-
quency end if the remaining tuning circuits were rebalanced
at each test frequency. Curve A is by far the best as it shows
a more uniform sensitivity over the band. The maximum sen-
sitivity on all of the curves except B will average about 6
niicrovolts per meter which can be considered as very good
sensitivity for this type of receiver. While for the most satis-
{actory operation of the receiver curve B may be considered
as probably the one best suited for average use, inasmuch as
the maximum sensitivity average is between 600 kc. and 1125
ke. which frequencies include the majority of high class sta-
tions. This condition will cause the high frequency end to be
less sensilive and therefore the apparent selectivity on the
high frequency stations will be greater.

On the selectivity curve shown in Fig. 5 are indicated selec-
tivity as measured at 600, 1000 and 1400 kc. On the 600 kc.
curve on the minus side it will be noticed that the rise is very
sharp and has a slight flare at the top. It will be seen that a
local station would have to have a field strength 100 times
greater than that of the station on an adjacent channel before
it would interfere, while on the plus side the rise is not as
rapid as on the minus side. A local station on this side would
only need to have 80 times the field strength of an adjacent
channel station before it would interfere. The 1000 ke. curve
flares more widely than at 600 kc. and would require only
about a quarter of the field strength to give interference as
on the 600 kc. curve. The two sides of this curve are almost
equal. The 1400 kec. curve is rather an odd looking one. The
plus side is quite average but the minus side falls off exceed-
ingly rapidly and very likely it is due to the action of the
tuning condensers changing in relation to each other. These
curves were made with the receiver balanced at 1000 ke. and
very probably the 1400 curve would change materially had
it been halanced at that point.

Fidelity of the receiver is represented by the three curves
shown in the fidelity graph, Fig. 6. The fidelity of this receiver
is very uniform. The 1400 kec. curve is about as good as could
be asked, having a very defined and rapid cutoff at 6000
cycles, falling off 30 db between 6000 and 10,000 cycles. The
flat portion from 90 cycles to 6000 cycles is the natural char-
acteristic of the amplifier where the cutoff is predetermined in
the construction of the transformers. The 600 kc. curve has
the cutoff beginning at 1000 cycles. While the amplifier has
the power to amplify on high frequencies the extreme sharp-
ness at 600 kc. cuts off the high frequencies and the curve is

the resuli of selectivity. The 1000 kc. curve is between the

600 and 1400 kec. curve and follows in accordance with the
selectivity curves in Fig. 5. However a 15 db lost is quite
permissible in most amplifiers and it will be seen that the
1000 kc. and the 1400 kc. curves have this amount of loss at
the very high frequencies, while the 600 kc, has this loss at
about 4500 cycles. In general the fidelity of this receiver may
be compared to that of the best. In general the receiver as a
whole should be very satisfactory if and when it is properly
adjusted to the given conditions of the locality in which it is
being used.

Model 245

SET AND TUBE
TESTER

List Price $20
Tests Screen-Grid

SUPERB new model especially designed for
A_ sets using the 245 power tube. Simple to use.
Easy to carry. Supremely practical. Extra cords
with tip jack connections, permit use of each me-
ter individually. Checks line voltage.

Self contained. Seamless drawn metal cover with
leathier handle. Beautiful baked enamel finish.
Rugged. Compact. Accurate. Unique. An out-
standing value. It is sure to please you.
accompany or-

NET TO
'12
der.

DEALER
READRITE METER WORKS

Your jobber can
supply you. If
Est. 1904
10 COLLEGE AVE. BLUFFTON, OHIO

ordered direct,
remittance must
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7 ELECTRICAL
QUTLET

BINDING POSTS
CONNECT TO GROUND

OR ANTENNA OF SET
WALL SOCKET
ENUINE Tobe
Four Purpose Light

Socket Aerial
FREE with one year’s subscription to
Citizens Radio Call Book—Radio’s

Greatest Magazine.

This device saves the cost and bother of
installing an aerial, lightning arrester or
ground and at the same time permits the
use of an electrical outlet. Just plug in your
electric lamp or electric radio set as you
now do to baseboard receptacle or lamp
socket. Over all dimensions 214//x215"".

Static minimized—construction of plug pre-
vents excessive pickup of static—increased
selectivity—improves tone quality. Tuning
is sharpened—your set will tune much more
sharply when you use a Tobe Aerial, than
when you use an outside aerial. Each aerial
guaranteed for two years, unconditionally.
Full instructions showing many combina-
tions accompany each aerial.

Send This Coupon Today!

s B EmEE B AN EENINENE YT EHEHSsEe®E@E
CITIZENS RADIO SERVICE BUREAU
508 So. Dearborn Street, Chicago, Ill.

Here is my $2.00 for which please send me a Tobe Four Purpose Light
Socket Aerial FREE and enter my subscription for the Citizens Radio
Call Book Magazine for one year starting with

1 March, 1931

[ Sept., 1930 [ Nov., 1930 [] Jan., 1931

Name

Street & Number

City

BACK NUMBERS AVAILABLE s50c
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j Scott Designs Remote Control for His Sereen
] Grid Super

(Coniinued from page 57)
! buttons and a volume control knob, the latter shown in the
, right in the photograph. Eight of these buttons represent
distinct station settings and the call letters of these stations may
be placed in the little name plate alongside of each of the
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Fig. 3. The above drawing represents the schematic details
of the power supply used in connection with the Scott a. c.
shield grid 10 receiver
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eight buttons. The cable used with the remote control is a
very small one and is length may be varied in accordance
with the distance required for the installation.

In the schematic illustration, Figure 2, custom builders will
recognize the diagram of the Scott receiver, but with several
changes made in order to use a 224 as the first detector and a
227 as the second detector. Another change may be seen in
the use of a resistive-capacity coupling between the 227 and
the first audio, as against a transformer coupling in the earlier
models. The power supply used with the receiver is illustrated
in Figure 3.

Curves Taken on H. F. L. Mastertone
(Continued from page 61)
probable that the audio frequency system alone would show a
fairly flat response over the audible range, the cutoff being
attributable to the selectivity of the r. f. and i. f. end of the
receiver.
Measurement
It might be said that this receiver was measured with a
dummy antenna having 200 mmf, 25 ohms resistance and no
inductance, inasmuch as these receivers are operated on prac-
tically no antenna. Also these measurements were made with
the standardized 30 per cent modulated carrier and that these
curves would appear somewhat different under a condition of
100 per cent modulation, as occurs on the high powered,
heavily modulated stations. For instance, the sensitivity would
be greater, and the fidelity would be better.

Energy Collector Size

Referring to the irregularity of the sensiivity curve in
Fig. 1 around 800 kc, it is found this is caused by using an
antenna capacity for measurement that is in excess of the value
for which the receiver was designed. Using 200 mmf. capacity
in the dummy the 800 kc hump appears, whereas when meas-
ured with an antenna of 100 mmf (more nearly the value
required for the operation of the set) the hump flattens out.

With respect to the off-shoot on the minus side of the 1400
ke curve in Fig. 2, selectivity, it may be stated that this action
is linked up with the capacity of the antenna used in measur-
ing, and bears considerably on the setting of the rocker arm
on the trimmer condenser. With an antenna having 200 mmf
as used in the measurement the rocker arm does not have quite
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Fig. 1 shows the circuit of the r. f. end of the receiver, the
constants and values being shown in the table below the
illustration

Receiver Constants

L; == 24 turns No. 32 d. c. c. on 1” diam.

I = 48 turns No. 32 d. c. c. on 1”7 diam.
Ends together

Ls; = 48 turns No. 32 d.

Ly = 48 turns No. 32 d.
ends 14" apart

L; = 48 turns No. 32 d. c. c. on 1” diameter.

o

¢. on 1” diam.

(]

¢.on 1” diam.}

L; = R. F. choke.
L, = R. F. choke.
Ls = R. F. choke.

Ly = R. F. choke.

L10 =R. F. Choke.

L1 = 20 to 100 millikenry choke.

Ci, Co, C3, C4 = 4 gang .00015 condenser gang, shielded.

Cs, Co, C;, Cg = compensators on 4 gang condensers, 30
mmf range.

Cy = .0001 grid condenser.

*+ Cy9, C13 = .001 1. f. bypass condensers, detector plate,
Cj2, Ci3 = .01 1. f. bypass condensers, r. f. cathodes.
Cis, C;3 = 0.1 1. f. bypass condensres, 1. f, screen grids.
Ci, Ci7 = .01 . £, bypass condensers, 1. {. plates.

Cis = 1 mf audio bypass condenser, detector plate.
R;, Ry = 500 ohm resistors, 1. f. cathodes.

Rs; = 2 megohm grid leak, detector.

R4 = 30,000 ohm resistor, detector plate.

R; = 20,000 ohm resistor, detector plate.

R — 0-200,000 ohm variable resistor, volume control.

7 46 R
!
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Fig. 2. This is a graphic layout of the parts for the r. f.
receiver and its power supply

tuning, volume control, and stabilization. In Fig. 1 it will be
noted that these features are provided for in the simplest pos-
sible manner, such as:

1. Band Pass Tuning.—The equivalent of a two-stage band
pass filter is obtained, together with a tuned antenna, by using
a four-gang condenser and slightly “staggering” the antenna
and detector tuned circuits. The width of the band pass
should be approximately 60,000 cycles.

2. Volume Control—The use of a 0-200,000 variable re-
sistor in the screen-grid of the first r. f. tube allows a volume

NO - - - - :

NGNS

ESCAPE
THORDARSON

Power Amplification

Realistic reproduction for all
occasions . . . and in every eir.
cumstance . .. that’s what Thor-

darson’s new line of complete
Audio Amplifiers means to the
listening world. And nothing short

of actuality in sound reproduction
will be accepted today.

Thordarson Amplification
Equipment Means 7 7 7
Consistent Audio Excellence

The engineering laboratories of
Thordarson . . . with years of re-
search and experience behind them
. « « have succeeded in solving the
problems of sound reproduction.
And with the utmost in manufac-
turing facilities, the most exacting
specifications are faithfully and
efficiently fulfilled.

Why not make use of Thordarson engi-
neering service in your work? We can give
you installation suggestions that willmake
your work easier and more profitable.

THORDARSON

Transformer Specialists Since 1895

THORDARSON ELECTRIC MANUFACTURING CO.
Huron, Kingsbury and Larrabee Streets
Chicago, Ilinois, U. S. A.
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a Perfect Tube Tester

HICKOK MODEL AC-47
Indicates Directly
DYNAMIC MUTUAL CON-

DUCTANCE IN MICROMHOS
AND PLATE CURRENT

—_——

Operates from light socket power.

Operates independently of fluctuations in
line voltages.

Cannot be burned out by inserting short
circuited tube.

Applies correct D.C. to the plate.
Applies correct D.C. Grid Bias.
Applies correct A.C. voltage to filament.
Matches all tubes quickly and accurately to give
maximum results in any radio receiver.

—_———

List price $125.00 Dealer’s net price $75.00
Attractive Proposition for Jobbers

—_——

Write for Bulletin No. 27, containing tube chart
and complete description

The Hickok Electrical Instrument Co.
Cleveland, Ohio

) T ——— | )2
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Fig. 3 is a switching arrangement for throwing the output

of the radio set either onto the radiovisor or onto the

speaker so the operator may hear the voice announcements
which precede the transmission of pictures

Amplifier Constants
Cl, CQ, C3 — 0.2 mf.
C4, C;;, C(;, C7, Cs, Cg = 1. mf
Rl, RQ, Rg = 0.25 meg.
R4, Ra, R(;, R7, Rs, Rg = .05 meg.
Rio = 0.1 meg.

control range of about twenty to one, and does not disturb
the selectivity characteristic.

3. Stability.—Stability must be secured by complete shield-
ing of the r. f. coils, condensers, and tubes, as in the suggested
arrangement shown in Fig. 2. If oscillation persists, it may
be eliminated by lowering the d. c. voltages applied to the
r. f. tubes.

4. Sensitivity.—A sensitivity of ten microvolts per meter is
desirable for reception up to 500 miles from the transmitter.
Assuming a gain of twenty in each r. f. stage, and a gain of
six thousand from detector to television tube or neon tube
(three-stage audio system), with 90 volts across the neon tube,
the sensilivity is close to ten microvolts per meter. This gain
is only realized by careful shielding and correct operation.

As for construction notes, the following points musi be em-

% Rf'ﬁ—\ %}\

Eg 70 G+ TERM—" g%
S SWITCH— Fig. 4. This illustra-
§ﬂ4 \ §§ tion is that of the
ELRCK 70/ schematic of the au-
© A |”P'7'£/?M or dio amplifier whose
constants are shown
below the drawing

70
SPEAHER

phasized in building the radiovision receiver:

1. Shielding—(a) Tuning coils should be shielded with
copper cans. (b) Gang condensers should be completely
shielded. (c) Control grid leads should be shielded. (d) All
d. c. supply leads must have filter choke and condensers on
each 1. 1. stage individually.

2. Coupling of Tuning Coils.—(a) The antenna should be
closely coupled to the first tuned circuit. (b) The band-pass
filter coils L-3 and L-4 should be fairly loosely coupled,
spaced with one-half inch between their nearest ends, on a 1-
inch diameter tube.

3. Placement of Parts—The coil, tube and gang condenser
of each stage should be as close to each other as possible, and
the units of each stage arranged in successive order to prevent
feed-back coupling from the detector to the antenna.

4. Choice of Tubes.—The use of -24 type tubes is recom-
mended because this type offers high amplification, small A-C
hum, and is non-microphonic. However, a -27 type tube has
been found more successful as a detector because of its sta-
bility. Either a grid-leak-condenser or bias detector can be
used, depending on the number of audio stages following and
the type of output circuit, to give a “positive” picture.

(Continued on page 114)
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In the East—Write
H. JAPPE COMPANY
for Prices on the SM 692
Amplifier

We are Eastern Wholesale and Mail-order Distributors

H. JAPPE COMPANY
46 Cornhill, Boston, Mass.

Please send your latest catalog of 5-M and other parts,
kits, and radio supplies.

T T L LLEE L LY
MITT T TY T

Fast Delivery
On Your
S-M 722DC

Get the Best Where There’s the Best Service
West of the Rockies

SETBUILDERS:

Write for wholesale catalog

WEDEL COMPANY

Established 1888
Seattle, Wash.

520 Second Avenue
|| Choice ot 1200 Newest

o RADIO
‘ /'VALUES

END for our 1930 Wholesale

Catalog. Filled with excep-
tional values in parts, kits, short
wave kits, screen grid radios,
push pull audio radio and con-
soles.
FREE Guaranteed Merchan-~

dise at Wholesale

CATALOG Prices

WESTERN RADIO MFG. CO.

“The Big Friendly Radio House”
128 West Lake Street Chicago, Il

| GUARANTEED RADIO SERVICE

Repairing—Testing—Designing and Electrifying

E are completely equipped to repair and test any make
Receiver or Power Device. Qur high class workmanship.
together with modern testing equipment, enables us to rapidly
locate the defects involved in your receiver in a scientific man-
ner. Al work is guaranteed and our charges are no more than
paid for inferior workmanship.
DEALERS, JOBBERS AND MANUFACTURERS—Let
ws give you an estimate for repagiring and servicing
all your defective radio apparatus. Qur prices are

low and the workmanship is of the highest class
obtainable.

RADIO SERVICE LABORATORIES. Inec.
440 So. Dearborn St. Phone Harrison 2870 Chicago, 111

{Continued from page 112)

5. Power Supply—An A.C power pack is recommendcd
because of the use of A-C healer tubes, and also to handle the
heavy current drain of the output tube. In this case a bleeder
resistor or voltage divider is necessary to provide the various
operating voltages. but if a B-batterv plate supply is em-
ployed, the voltages are taken off battery taps.

6. Hum Control —The heaters should be in parallel and
biased to plus 10 volis.

So much for the r. f. end of the receiver. The audio end
should be of the resistance-coupled type, preferably employing
the -24 or A-C screen-grid tubes for the highest voltage gain
possible. Inasmuch as resistance-coupled amplifying circuils
are common knowledge to readers of these columns, only one
diagram is presented at this time. The simplest form of ampli-
fier for the beginner in vadiovision is a [our-stage resistance-
coupled unit, such as are available on the open market. Al-
though the resistance values and voltages may not he abso-
lutely correct, fair enough results may be obtained, and the
experimenter may work out hetter values by actual experi-
mentation. The point to bear in mind is ample output for
the proper operation of the television or neon lamp. In the
past, the experimenters have employed the -71 type power
tube with 180 volis or less on the plate. The output from such
a power tube is insufficient. The -45 type power tube is essen-
tial for satisfactory radiovision pictures. The usual televi-
sion lamp requires 1.5 watts of undistorted input for good
response. The voltage of the output circuit should he around
200 volts d. c., and the a. c. signal about 50 volts R. M. S.
on the neon lamp proper.

In radio broadcasting, the modulated voltages are com-
posites of frequencies ranging from about 50 to 5,000 cycles.
Consequently, the transformer-coupled audio amplifier is
capable of fairly satisfactory reproduction. In radiovision,
however, the signal components cover a band of frequencies
vanging from as low as 15 cycles, up to as high as 30,000
cycles.  Obviously, the audio frequency amplifier of standard
design is quite incapable of passing this entire band satis-
factorily.

The high-frequency response of any amplifier is dependent
upon the admittances due to shunt or stray capacities Temain-
ing negligibly low in comparison with those of the other
circuit elements. Since the inherent stray capacities of trans-
former and impedance windings make it impossible to design
a device that will cover the entire range, the television worker
is limited to some form of resistance coupling.

In Fig. 4 we have the resistance-coupled amplifier developed
by the Jenkins engineering staff for use with the Jenkins Radio-
visor. This amplifier has a straight line of uniform reproduc-
tion from 100 to 10,000 cycles. While it decreases from
15,000 to 30,000 cycles, the decrease is not sufficient to impair
the quality of the television image. The values in this circuit
remain constant to the maximum practical degree. Iiltering
by means of resistances and condensers does much towards
keeping the elements at their assigned values, by ternminaling
each resistance effectively at ground and keeping the signal
voltages out of the battery circuits.

In the Jenkins short-wave receiver now available, the r. [.
tuner, power amplifier and power pack are included in the
common chassis, with the correct values for maximum detail
in the pictures.

Scanning Problems

Having tuned in and amplified the radiovision signals, the
next and final step is to “unscramble” theni. The scauning
mechanism which is to the radiovision receiver what the loud-
speaker is to the sound broadcast receiver, is generally a
prolific source of trouble. Aside {rom the r. {. and audio
ends of the receiver proper, the scanning disk is a contribut-
ing factor to poor results. Many scanning disks on the mar-

(Continued on page 116)
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SM Here’s a New Amplifier
With a Wallep

You’ll Never Forget!

The New S-M 692

Power, and more power—more gain than you ever imagined
could come out of a three-stage amplifier. Tone quality—a flat
curve (within 2 DB) from 60 to 12,000 cycles—within 4 DB from
44 to 13,000 cycles. Set one up—try it—and you’ll know why
we feel so proud of it!

You’ll notice the difference in the “highs”—the usual falling-
off around 6,000 cycles simply doesn’t start till up around 11,000.
Voltage amplification totals 4,000—three times the usual three-
stage total! With proper input transformer there is plenty of
gain—as high as 90,000—even for “distant” microphone pickup
—or 20,000 from a standard phonograph pickup. High resistance
input—operate the 692 out of any source of impedance up to
100,000 ohms. Operate it directly into any speaker system—
sixteen combinations give output impedances from 8 to 125 ohms
—eliminating any possible distortion in speaker transformer.

Test the 692 just once on your oscillator—and you’ll use it
thereafter as a standard to test your speakers!

Tubes required: 1—'24, 1—'45, 2—’50, and 2—'81.

Price, completely wired, less tubes, $147, net.

And the S-M 712—the Ideal Tuner

Just the radio tuner you’ve been looking for as a feed for that power instal-
tation. And what a tuner! All-electric, single-dial (no verniers), pre-selector,
power detector, battleship shiclding cahinet, individually shielded r.f. coils, and
all r.f. circuits individually hy-passed and isolated—making the 712 absolutely
stable and free from occillation. And it’s ahsolutely guaranteed to out-distance
and out-perform all competition regardless of price.

Tubesrequired: —'24, 1—"27. Wired, less tubes, $64.90 net. Parts total $40.90.

The 712 requires senarate power supply (214 volts A, 180 volts B) if used with
692 amplifier. Or 8-M 677 amplifier (45 pusii-pull, 2-stage) supplies all ABC
power rcquired; price, $38.50 net.

broadcasting. The 735 presentsastonish-
ing quality in a remarkably inexpensive
receiver. Price, wired, less tubes, $64.90.
Parts total $44.90. Tubes required:
1-—24, 2—'27, 2—'45, 1—’80.

"The Rediobuilder, a monthly publication telling the very latest developments
of the S-M luboratories, is too valuable for any setbuilder to be wvithout.
Send the coupon for a free sample copy, or to enter your subscription if you
want it regularly.

Owver 3,000 Authorized S-M Service Stations arc being profitably operated.

Write for information on the franchise.

SILVER-MARSHALL, Inc.

6413 West 65th Street Chicago, U. S. A.

DECIBELS

70 —

50

a0

30

20

[¢] 30 190 1000 10,000 30000
CYCLES

The S-M 735—Short-Wave “Bearcat”

The first all-electric short-wave set on the American market, the 8-M 735 is easily
the “bearcat’”? of them all. Four plug-in coils cover a wave-length range includ-
ing both amateur and American and foreign short-wave broadcasting (16.6 to 200
meters). Two extra coils extend the wave-length range to cover all American

Curve of 692

This curve avas not tuken at plates of output
tubes, but includes output transformer. If in-
put transformer of the speaker is removed,
curve shotws frequency characteristic s fed
direct to spedaker.

W O O O R T £ B B SN O 3 R EY ) P W SR Y T B I N G I o B

Silver-Marshall, Inc.
6413 West 65th Street, Chicago, U. S. A.

_____ Please scnd me, free, the latest S-M
Catalob, also samplc copy of The Radiobuilder.

Forcnclosed - - ooooooooooo. in stamps, send me the
following:
...... 50c Next 12 issucs of The Radiobuilder
__ ___8%1.00 Next 25 issues of The Radiobuilder

S-M DATA SHEETS as {ollows, at 2¢c each:

- \o 3.730,731, 732 Short-\Wave Sets
4.255, 36, etc., Audio Tmnsformcrs

0" Const-to-Const* Screen Grid Four

. ABC High-Voltage Power Supply

No. & 710 Sargent- RuymcmSch

No. %.6781’D TPhonograph-Radio Am—;hhu

No.12. 669 PPower Unit

No. 14. 722 Band-Selector Seven

No. 15.735 Short-Wave “ Bearcat”

-No.16.712 Tuner (Development from the

Sargent-Rayment)

No. 17.677 Pawer Awplifier for use with 712

No. 18. 772 DC Band-Selector

0.19. 6‘)2 Amplificr

Name_ ...

Address
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vour AMATEUR CALL B0OOK
March 1930 Numngf‘

NEWAI\{ATEUR CALLS have been assigned in
’ many countries. Due to
the adoption of the new Prefixes, many lists of amateur calls
have been changed completely. Radio AMATEUR Call
Book for March, 1930, 1s the ONILY poblication giving
latest correct information on these calls. The issue also in-
cludes hundreds of U. S. and Canadian amateur calls just
recently assigned—new FHong Kong, Paraguay, etc.
We were sold out carly on Lhe December issuc, so use
the coupon and get your big MARCH numiber NOW,
now in use by amateurs in all

NEW PREFIXEb parts of the world. You need this

issue to identify stations heard, as the old Iatermediate
system has beeu replaced by the new Prefixes, such as D,
OA, X, ZS, etc. We have the most complete list published.

WHO’S WHO ON SHORT WAVES

Up-to-date section, giving frequency, call, and location
of commercials, shortwave fones, teleyision stations, etc., to
be heard between 3,000 and 30,000 Kilocycles. Awmateur
bands are shown in heavier type, so that you can quickly
find stations heard above and below the various bands.

Lists published elsewhere are no longer reliable, due to
many changes in call letters and shifting of commercial fre-
quencies. This is THE LIST vou have been waiting for,
giving hundreds of stations heard nightly all over the world.

Radio AMATEUR Call Book, Inc.

508 S. Dearborn St., Chicago, Ill.

lere's my $3.25 (Qutside UL S, and Canada §3.50) for the FOUR 1930
anmbers (March, June, Scptember antd December).  Single copies $1.00
(lForeign $1.10).

Streel & Nowe

CilY oo ececimim e ceeee e Slate

Tell

Muter Invisal Aerial
MANUFACTURED by the Leslie F. Muter Co., 840 S.

Chicago Ave., Chicago, Illinois, is a new invisible
indoor aerial, which is called the Muter Invisal.

According to the information accompanying the Invisal, the
connector of the tape is attached to the antenna post on the
radio set, the tape is then unwound about three feet al a time
and the gummy side of the type is pressed to any floor, bhase-
board, wall or moulding on which the set owner wishes Lo
justall it.

The mahogany color will be invisible on mahogany, walnut
or any dark woodwork. The cream color will be invisible on
the average floor or light wall.

Invisal is approximalely fifty feet long, which is ample for
almost any radio set. However, the length of the tape may be
shortened by culling, or by only partly unwinding the coil.

Potter Ground Clamp
ﬁ MODERN and simple ground clamp has been added 1o

the line of condensers made by the Polter Co., 1950
Sheridan Rd., North Chicago, Illinois.

The ground clamp is illustrated in this column. The vice
erip construction makes positive contact because the hardened
clamping screw of spe-
cial construction forces
its way through paint,
vust or foreign matler
ou pipe or ground rod,
insuring  perfect con-
lact to clean, fresh
metal. Each Potter
ground clamp has a
copper ground wire
tug which gives the required method for attaching a ground
wire. The clamp has been finished with the best known rust
vesisting material. It is durable and rigid and will not bend
av lop over. The standard clamp fits one-half and three-quarter
inch pipe. The Potler ground clamp can be furnished in larger
sizes.

X.L Link
EVERAL improved fcatures have heen added to the X-L
S Link manufactured by the X-I. Radio Laboratories, 1224
Belmont Ave., Chicago, Illinois.

The unit is shown in the illusiration. The new features of
the Link ave the fact that the pendant switch has been taken
out of the cord and is incorporated in the box itself.

Another improvement is the
fact that the Link is now
made in two types, LD for sets
drawing less than one ampere,
and type HD for sels drawing
one ampere or more. The
Links are made to operate on
direct current or alternating
lines of any frequencies and
from 110 to 130 volts.

A third change in the Link
is the inclusion of a ground
wire in the connector cable
from the Link to the wall
socket, this ground wire being
attached to one of the screws
holding the face plate of the
wall socket receptacle.
is primarily a line voltage vegulator for ve-

The X-L Link
ceivers operating with a. c. tubes, or sets using both A and B
(Continued on page 128)
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(Continued from page 130)

Hickok AC-47 Radio Tube Tester
HIS AC-47 Radio Tube Tesler is designed with the idea
Tof supplying the radio dealer, jobber and service man
with an Inexpensive radio lest unil, which actually tests
radio veceiving lubes in an efficient manner. This lester op-
crates f{row light socket power, and indicates directly, the
plate current and dynamic mutual conductance. This is the

first of ils kind, selling for a price within reach of all.

Among the new features found in the apparalus, is the con-
struction whereby d. c. vollage is applied to the plate and the
proper grid bias for every standard type tube. In most other
methods of less expensive tube testers, raw a. ¢. is applied to
1he plale, the tube acting as its own rectifier. It is well known
that any receiving tube cannot be accurately tested unless d. e.
is applied to the plate and the proper grid bias used.

The method of indicating directly, the dynamic mutual con-
ductance employed in the AC-47 Tube Tester is covered by
patenis owned by the Hickok Electrical Instrument Company,
and in effect, indicates the mutual conductance by applying
a low a. c. voltage to the grid, superimposed upon the proper
grid Dias, and reading the resultant a. c. component present
in the plate circuit in micromhos.

The operation of the tester when used in testing the several
kinds of receiving tubes now on the marketr is very simple,
and consists of making one setting for the proper filamest
voltage, and a second setting to obtain the proper grid bias.
Provision is also made for adjusting the apparatus so that the
indications are the same, independent of line fluctuations.

After the above settings are made, all that is necessary to
do is Lo insert the tube in the tester and read its values from
the iwo meters.

Tle two values indicated of plate current and mutual con-
ductance will be the same if the tube is normal in character-
istics as the values supplied by the tube manufacturers. In
other words, the instrument indicates the commonly accepted
values of plate current and mutual conductance, which are
used in the industry and employed by radio engineers.

The device contains suitable protection against injury which
might result in altempling to measure tubes which are short
circuited in either the plate filament or grid.

A suilable carrying case can be had at small extra cost.

Webster 250 Amplifier
HE Webster Company, 850 Blackhawk Street, Chicago.
Tannounce the addition of the R-250 Amplifiers Lo their
present line of Electric Pickups, Power Amplifiers, Fad-
ers and associated accessories.
The Webster R-250 Amplifier represents the laiest in audio
cngineering refinements.
The design is such that remarkable clarity and brilliance
of tone is the result.

UNIVERSAL

Neutralizing and Alignment Kit
FOR SERVICE MEN

a
Te lml( as smaller tool {fits inta
Amrad, Boseh, (
"Philco,

fountain pen i a
druple toals mu
3 :

¢ it useful for (1)

Spa HO

n
o

y

k-] UNDREDS of Tldlo "9]\1CL Men have already added the Nu. 1o
2 Universal Neutralizing and Aliguiment Kit Lo fheir servicing
B equipmenl.  Ne zing., halaneing and condenser alignment of
I standard llanlldetlllLd “Sets are mude ecasicr, uccarate and more
« quickly.

- Mude of high grade nmﬂmn' malerial with nickel-plaled metal
=] nibs—ready Iu\ IGH e, v elipped iuto the pocket

2

©

R

mann,  Majestic,

. . Treed-Tis
.Sl mb dson;  (2) Zenith; (3) Brunswick. (iatod, Ladiola

and \1ctur, (4) \ldn\]LUL ond for picking up aud placing small

parts.
Indispeusable to Service Men and guaranieed for 1he $ 2
sels mentioned above. Order your kit today. Sent

anywhere in the U. 8. upon reeeipl of...nd

SERVICEMENS SUPPLY COMPANY
55 Dean Street Dept. CB Brooklyn, N. Y.

WORLD WIDE
RECEPTION

WITH THE NEW

NORDEN-HAUCK

SHORT WAVE

UPER DX-5

Size: 9x19x10 inches Weight: 30 Ibs.
ENTIRELY NEW
ADVANCED DESIGN
NEW PENTODE TUBE
SENSATIONAL DISTANCE
14-190 METERS RANGE
RELIABLE PERFORMANCE
AC AND DC MODELS
ADAPTABLE FOR LONG WAVES

Write, Telephone or Telegraph Today for
Complete Information

NORDEN-HAUCK, Inc.

ENGINEERS
N. W. Corner Delaware Ave and South Si.
PHILADELPHIA, PA., U. S. A,
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Presto Electro-Magnetic Pickup
NEW electro-magnetic phonograph pickup is the latest
development of the Presio Machine Products Co.,
Brooklyn, N. Y., which company has been a pre-emincni

“Voice of the Road’
Voice of the Roa
source of sound reproduction development in the independent

A 1930 AUTOMOBILE DEVELOPMENT phonograph industry for more than a decade.

(In Knocked Down Form) | It is pointed out 't.haF fl‘?m the engiin-eering ’c011ce]?Fi011_ [O.L_hre

detailed manufacturing process of every precise part this pick-

| : up has been based on the highest practical eficiency factor that

could be co-ordinated with a maximum quality of reproduc-
tion.

The complete line of Presto Pickups are available with

cither high or low impedance units to match given amplifiers.

Buzzless Oil Burner Now
! HE day is fast passing when the complaint will be any
T longer beard that oil burners inlerfere with radio recep-
tion. Most of the leading companies have the matter of
radio inlerference under advisement, and many of them have
‘B already available specially designed Filterettes to remove

AN AUTOMOBILE RADIO }
THAT 1S ONE

14 Facts that Prove the

“VOICE OF THE ROAD™

the Best Buy for Your Car

1. Remote Control.

2. Single Dial Control. !

3. Compact. ‘ l
4. FEasily Installed.

5. Can be controlled (rom Dash or Wheel.

6. Can be coustructed in 2 hours.

7. 3 slages Sereen Grid R. T |

3. Power Detector.

9. Screen Grid Audio. |
10. Shielded Battery Cables. |
11. Can use different lengths of antenna. "
12. Has complete constructional data. |

13. Has complete installation data.

14. Least but not last “Within the Price.”

radio interference from installations made before the filteriz-
ing became general. The service man is shown pointing 1o
the special shielding of interference-carrying leads which, to-

e e L P L P R P YT T )
A

i Continenlal Wireless Supply Corp. E gel.]'lell‘e ‘:ithl giel_gélgelﬁ:éz t(_'shown in the silver case) insure
: ?{ixﬁzgmﬁ'wf Streel E noiseless, cle 1 ption.
,N. L EEEE——

E Please cend your special azents proposition. ! Home ““Talkie” Outfit in Production

: ease send descriptive Jtecaiure. H OR the benefit of those movie enthusiasts who now have
YN H Fhome moving picture projectors, the Stevens Manufactur-
H ! ing Corporation of Newark, N. J., has designed a small
P Address ! home “talkie” outfit. This assembly incorporates an electric
T i phonograph turntable, an electru?al pick-up, a powerful audio
' City... o State..... ! amplifier, a Stevens super-dynamic speaker, and an a. c. power

o o e supply that furnishes current for the operation of the cntire
o——— 4 | assewblv. The equipment is in actual production.
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Automobile Radio Receiver Data Included in

L J
il T Announcin
AMONG the interesting circuits discussed in Leaflet CL-1, |
/ -

the Polymet Manufacturing Corporation’s new construc-

tional booklet, is a practical and efficient automobile
screen-grid superheterodyne receiver. Inasmuch as the auto-
mobile set is sweeping the country, this particular set should
receive considerable attention from the radio amateurs and
custom builders of the country.

This particular hook-up was designed and perfected by one !
ol the country’s leading radio engineers for motor car use or
as a lightweight and efficient portable.

There are other new and up-to-the-minute hookups discussed
and diagramed, which should receive the attention of all wide-
awake radio men. The Polymet Manufacturing Corporaiion.
829 Last 134th St., Dept. H., will eladly send a copv of leal-
let CI-1 on request.

Dual Channel P. A. Job
SHOWN in this photograph is the Webster Double Channel

Parallel 250, a (wo channel amplifier of twenty-five
waltts per channel, or where desired, the two channels can
be paralieled and ffty watis of audio frequency energy used
on one channel.
Melers are provided to enable the operator to read the plate
currenl in any of the power tubes.

[ ]

MAGAZINE OF ITS KIND
EVER PUBLISHED

Popular Homecraft Magazine 15 dedicated to

those who like to “make” things. It is a large

magazine of 100 pages devoted entirely to in-

structions and working drawings for the working
© o of wood. metal and art-craft materials. Iivery
©owner of a power-driven home work shop—every
' lover of tools—every hobbyist, every art-craft
worker will ind anv number of interesting things
m every issue of Popular Homecraft. The next
six issues will carry construction articles on
evervthing imaginable hetween fine furniture
pieces, dolls. outdaor furniture. etc. Dozens of
articles in each issue.

6 MonTns ror $1 STECIat

|

i

| Popular Homecraft is published every two months. The
| next issue will be the May number, out the first of April.
! The price per copy is 33¢ on the newsstauds. Pin dolar
! bill to coupon from this announcement and we'll send
| the next 3 issues postpaid to vour door. Clip coupon—
i Mail it Now.

|

1

i

POPULAR HOMECRAFT

735 N. Michigan Ave, Chieago, 111, MAIL
B T repummmny o'y 1 5] 23,
POPULAR HOMECRAYT, NOW!

735 N. Michigan Ave., Chicago, TIl.
Dollar Bill attached, Send nie Vopulir TTomecralt Tor the next 6
months.

A unique [eature of this equipment is remote control relavs.
which are provided, enabling the user to change lo micro-
phone, radio or phonograph from a distance.

This equipment is furnished with an output transformer so
that a large variety of output condilions can be satisfied.

The amplifier is completely enclosed, all leads being run
in flexible conduit.

]‘ [0 35¢ enclased. Send nre sample copy.
I

Name
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Lowest Prices and
Quickest Service

TO Dealers and Set Builders in the Tri-State territory, we offer the
best possible service on Radio Sets, Kits, Parts and accessories.
Our large stock allows us to ship all mail orders the same day they
are received and our varied stock gives you a wide range of choice.

Send for our large catalog—it's free. In it you will find all the
pepular kits and parts at the lowest prices, Just put your name on
a postcard and address it to Dept. A,

CAMERADI(O)

430 WOOD ST.

at Diamond S¢t.

PITTSBUR GH PA..

Dealersand Service Men
$100,000

WORTH OF RADIO MERCHANDISE SUCH
AS REPLACEMENT CONDENSER BLOCKS
TRANSFORMERS, SETS, SPEAKERS
AND TUBES
SOLD AT 759, OFF THE LIST PRICE

Send for Free Copy of Latest
“Radio Bargain News”

F ederated P urchaser

114 READE STREET (Dept. C) NEW YORK CITY

Service Men — Set Builders Dealers

We lhave a very interesting proposition for you about the

BROWNING-DRAKE screen-grid RADIO

Browning-Drakes always appealed to technical radio men, More Brmvpi_ng-
Drake kits were sold than any other make. Send for this new proposition.

Browning-Drake Corp., 224 Calvary St., Waltham, Mass.

Trained Radio Operators Needed!

Radio operating offers you a pleasant and steady job with good
pay. Plenty of opportunities for travel and advancement.

You can qualify in a short time in our new and well equipped
school under expert instructors.

Write for free booklet “Opportunities in Radio”

WEST SIDE YMCA RADIO SCHOOL

Established 1910 110 West 64th Street, New York City

Choice of 1200 Newest

RADIO
VALUES

END for our 1930 Wholesale

Catalog. Filled with excep-
tional values in parts, kits, short
wave kits, screen grid radios,
push pull audio radio and con-
soles. :

FREE Guaranteed Merchan-
dise at Wholesale
CATALOG Prices

WESTERN RADIO MFG. CO.

“The Big Friendly Radio House”
128 West Lake Street Chicago, Il

Handy Booklet Describes Band Tuning

N an unusually inleresting manner, the story of the develop-
I% ment of the Hammarlund “band filter” tuning method and
its incorporation inlo the special Hammarlund receiver,
the HiQ-30, is told in a 48 page bhooklet titled “HiQ-30
Manual” vecently released by the Hammarlund Manufacturing
Company, 424 Wesl 33rd Streel, New York Cily.
This manual, which js procurable al twenly-five cents the
copy, is also replete with curves and pertinent circuit data,
as well as descriptions of power supplies.

Line Voltage Regulation in 1930
By CHARLES GOLENPAUL

NE of the most serious problems encountered in the
O proper operation of the all-electric A. C. radio receiv-
ers are designed to operate on 110 volts, and unless the
electric current is exactly 110 volis at all times, the receiver,
and particularly the vacuum tubes, can not function properly.
During the past year many conflicting opinions have been
voiced concernings the necessity of line voltage regulation,
The fact remains, however, that 9 out of 10 receivers depend
for perfect performance on a constant, unvarying line vollage.
Vacuum tubes arve designed to operate within very definite
limits, specified by the manufacturer. Tt will be readily appre-
cialed, therefore, that when the house current Auctuates be-
tween 90 and 125 volts, as it often does, despite the claims of
power companies to the contrary, the vacuum tubes are sub-
jected to a severe strain. If the line voltage falls below 110
volls there is no strain, of course, but there is a considerahle
loss of volume, which is a serious inconvenience to the set
owner located a considerable distance from available broad-
casting stations. It is evident that some form of voltage com-
pensation must be incovporated in a receiving set to unify s
operation at all times. If line voltages only dropped, it would
be a relatively simple matter to compensate for them by the
use of properly designed low voltage transformers. Unfor-
tunately, however, line voltage rises as frequently as it falls,
making it totally impossible to use low-voltage transformers,

since any increase above normal would seriously overload.
The tapped transformer with two voltage ranges, adopted
by some manufacturers, is a half-way improvement. It is a
relief but by no means a cure, since it is unable to cope with
line voltage fluctuation. Regulation must of necessity be auto-
malic and instantaneous for complete satisfaction. Rather than
discuss further the qualifications of a voltage regulator, let
us state now that such a device has been perfected, incorpo-
rating all the desirable features previously outlined. This
device is known as a line ballast, since its action is really
that of a ballast, throwing its weight one way or the other.
In the development of our line ballast or voltage regulator,
we adhered to the. automatic compensation idea. The principle
of operation is that of a series resistor with a high temperature
co-efficient, so wound and ventilated that a change in line voll-
age is compensated for by an accompanying change in the
resistance value of the ballast. This system actually main-
tains a constant voltage on the transformer primary, even
though the line voltage varies as much as 30 per cent, plus
or minus. During this wide voltage fluctuation, the primary
voltage and resultant secondary voltage varies less than the
plus or minus 5 per cent limit specified by vacuum tube manu-

- SEND NOW FOR OUR LATEST |

RADIO BARGAIN BULLETIN
Chock-Full of Real Live Buys at Remarkably
Big Savings to You
AMERICAN SALES COMPANY

19-21 WARREN STREET NEW YORK CITY
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facturers. If the average line voltage to be dealt with is 110
volts, then the primary of the power transformer is designed
for operation at 85 volts and the difference in voltage is de-
veloped across the line ballast. Then, even though the line
voltage changes within the limits of 100 and 130 volts, the
actual primary voltage will remain constant within plus or
minus 4 volts. The ballast and transformer combination may
be designed for voltage ranges and is by no meavns limited to
the figures given. In any case the hallast must be designed
for the specific transformer with which it is to be used. The
transformer must likewise be designed to operate far below
the level of the line voltage. From this it will be gathered
that the line ballast is not an accessory that can be externally
applied by the radio set owner desirous of correcting con-
ditions in his receiver. The line ballast is essentially a manu-
(acturers’ proposition and, as in the case of certain types of
automobile equipment, the best that the individual can do is to
make sure that the receiver being purchased is equipped with
them. This is by no means an impossibility, as the line bhal-
last is as important to the radio set as shock absorbers are Lo
the automobile. Just as no manufacturer would think of pro-
ducing a good rar without shock absorbers, so no good radio
receiver manufacturer will think of producing a set without
a line ballast, once public opinion has demonstrated that it
expects the incovporation of this device as standard equipment.

In an effort to determine the actual voltages developed in a
hroadcast receiver within a wide range of voliages, as well
as Lo check the efficiency of the line ballast when operating al
areatly exaggerated loads, the Clarostat engineering staff
plotted the curves of a popular make receiver operating with
and without line voltage regulation. The results of this test
were most gratifying since they checked quite accurately with
the recent statements of a prominent vacuum lube manufac-
turer. This manufacturer stated in defense of, his product,
that the majority of tubes in use today are operating at nearer
to 3 volts on the filament, than the specified 214,

A number of standard tubes were used in the investigation.
The voltage applied to the transformer varied from 99 to 129
volis. At 99 volts it was determined that the tubes were op-
erating at 20 per cent under their normal rating with a con-
sequent loss ol volume since the specified limit is only 5 per
cent. At 129 volts the tubes were found Lo be operating at 15
per cent more than normal. It will be readily appreciated that
the useful life of the tube is greatly reduced when it is forced
1o operate at three times the allowable divergence from nor-
mal. When the transformer of the receiver was cut down to
the 84 volt tap and a line ballast incorporated in the assem-
hly, the resulis were instantly apparent. At 99 volts all of the
(ubes were receiving only 4 per cent less than their normal
ration. It will be seen that this figure is well within the 5
per cent leeway. At 129 volts the tubes were operating al 3
per cent more than their allotted rating. During this test the
plate voltage without the ballast never went below 200 volts
and rose as high as 270 volis, whereas with the ballast, the
plate vollage was 185 at 99 volts and never went over 217.

Although the line ballast is essentially a built in fealure,
and must therefore be designed to operate with a given trans-
former, it occasionally happens that the same ballast will op-
erate with several makes of radio sets. For instance, the Claro-
stat line ballast No. 2179 is designed to opesale with the
Silver-Marshall receiver, as well as the Hammarlund Hi-Q 30
receiver. This ballast also is standard with several other re-
ceivers, and can be made on a large scale production,

There are several types of line ballasts, all intended for
the same purpose, but different in design. The Clarostat line
ballast has been designed with sturdiness in mind, so as to
overcome costly and troublesome breakage. It has a perfo-
rated metal case, and contains no delicate filament, liquid, or
chemicals to cause trouble. Furthermore, it has free-air circu-
lalion. providing prompt response to line voltage changes.
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The "WEBSTER
CHICA GO’ pickup

(Made in Standard
and Theatre Types)

Gives Remarkable Clarity of Tone
Without Distortion—

in the reproduction of music and speaking voice
with exceptional volume output. Correct pressure
on disc eliminates excessive wear on records. Mag-
net is of genuine cobalt steel.

Voltage Divider Type Volume Control assures full
range without distortion or alteration of pitch.
Control knob easily accessible.

Theatre Type (for playing 16-inch records) gives
emphasis to high frequencies in order to counter-
act effect of absorption in auditoriums, theatres
and halls,

If dealer cannot supply you, write direct for litera-
ture and all particulars.

THE WEBSTER CO.

“” 850 Blackhawk St., Chicago, Il

Exclusive Canadian Distributor:
RADIO INDUSTRIES OF CANADA, Ltd., Winnipeg, Canada

SUCCESS! . . . .

A sure way of passing your
Government Examinations!

Here are all the Questions— L
Completely Answered ’
in
How to Pass
U. S. GOVERNMENT

Radio License
Examinations

By R. L. Duncan and C. E. Drew
Radio Institutes of :America

Don’t take any chances with your examina-
tions. Careful study of this book will insure
success in obtaining vour Government Radio
|_icense because it contains full particulars. ues-
tions and answers, on the latest radio examina-
tions by the government.
It will not only give you all the data, but through the. question

and answer method used $2.00

in the text, will teach YOU o m m m o ms e m o o o o ot o o e

how best to express vour- B ON APPROVAL COUPON

self and put that knowl- B JOHN WILEY & SONS, INC.

d int . 1 B 440 Fourth Avenue, New York,

edge mto words. 1 ;;enrlemen: Kindly senll{d me on approval
1 1 - g Duncan and Drew's “How to Pass.™ Al

259 questions with com 1 lhe expiration of 10 days I agree to remit

plete answers show you Il $2.00 or veturn the book postpaid.

just what will be expected # Name........

of you. Order a copy now : Addvess......

and start studying! g Reference... ...
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ILIFE-TIME DX AERIALRUEED

Length 30 Ft.

! Brings in Sta-
| ! [ ===~ tions You Never

'H . Heard Before

E Assembled ready

to slring up.

Guaranteed Double Volume and Sharper Tuning NN
volume, Dbut  re-

tains the selectivity of a 80-ft. aerial, Rings are heayy gauge solid zine.
Duplicates in design and non-corrosive materials the aerials used by most of
largp%h anadcaﬁtmg Stations. Desuiu permits using this powerful aerial in
30-ft. space (preferably outside) sharpens tuning of any receiving set he-
rmse ot shart length but has enormous pick-up because 150 feet of Nao. 1+4
enameled copper wire is used. Made for owners of fine radio sets who want
greater valume on distance without destroying sharp tuning. (Also used by
many owners of short-wave outfits,) ‘‘Makes a gnod radio set 10

betier.”” Tusnrance approved [ighining Arrestor furnished, Price... .

No. 60—Length 60 feet. Price $12.50

Assembled-—ready to string up. “BI} BOY™ size. {(Same description as
above, except that 300 feet of wire i3 nused making this the most efficient
and powerful aerial possible to manufacture.)

Manufactured by

THOROLA RADIO PRODUCTS &iiiciat, hEtino:s

Send now for this new free radio catalog
which saves you ‘many dollars on radio
outfits, kits, parts, tubes and accessories!
ALSO, TIME CONVERSION CHART—FREE!

Tells you instantly what time it is in any part of the world!
Every radio fan will appreciate this useful Chart, given abso-
lutely free if your request for catalog reaches us this month,

20'“" CENTURY
MAIL ORDER CORP
204 JACKSON ST., CHICAGO, ILL.

Genuine PLL O T RParts.

Your Hot\el Address
Reflects Your Business

TaE universal acceptance of THE DrRAKE
as the stopping place for travelers of note
lends added prestige to the mission of
the business traveler who gives this as
his Chicago address. Service standards
of the highest order relieve you of detail
and provide, with finer quarters and foods
. . . many unusual accommodations to
expedite your business. On request,
special quarters for large or small
conferences are gladly placed at the
disposal of the guest, without extra
charge. Room rates begin at $5 per day.

THE

DRAKE

HOTEL, CHICAEO

Under Blackstone Management

FREKE!!

with a year’s subscrip-
tion to the
Citizens Radio Call
Book Magazine

The Famous WARD needs no introduction.
Heating Elements will not burn out; either
A. C.or D. C, 110-115 volts draws 100
Six feet of heater cord, standard 2-
piece separable plug, ebony finish handle,
brass plated barrel, 34-in. diamond-shaped
tip, temperature 500 degrees maintained,
Handle insulated
against possible short. A genuine high-grade
electric iron. Lava rock core approved and
listed as standard by Underwriters’ Labora-
tories.

watts.

handle remains cool.

A most useful household article.
Can be used to solder anything
that requires soldering

Send in the coupon below and receive the iron
absolutely free with a year’s subscription to the
Citizens Radio Call Book Magazine. Hurry—this

offer is limited—mail coupon today.

Iron Is Guaranteed by Manufacturer for
One Year—Hurry—This Offer
Is Limited

Citizens Radio Service Bureau

508 So. Dearborn Street, Chicago, IIlL
Here's my $2.00, for which please send me a Ward
Electric Soldering lron free and enter my subscription

for the Citizens Radio Call Book Magazine for one year
starting with

[0 Sept. 1930 [J Nov. 1930 [JJan. 1931 [J March 1931

Back Numbers Available 50¢
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GOOD food, cheerful rooms, restful
comfort and superior service will make
your stay at the New Bismarck linger as
a pleasant memory long after vour
departure.

FLuropean hospitality, American conveni-
ences.

Rooms $2.50 up. With bath, $3.50 up.
NEW

BiIJM ARCK

HOTEL CHICAGO

RANDOLPH AT LA SALLE

RADIO DEALERS WRITE

FOR SPECIAL DEMONSTRATOR
OFFER ON

Nelson AC Receiver

GET OUR NEW WHOLESALE
CATALOG OF RADIO ITEMS

Prompt Personal Service
No Substitution

NELSON ELECTRIC COMPANY
508 S. Dearborn St., Chicago, 1lI.

Double Your Salary Selling Radio

Thousands of men are making $25 to $60 a week during their spare
time evenings selling radios under my tested and proven plan. You
can, too. No experience needed. I'll quickly train you and set you
up in a business of your own. Start making money from the start,
Send for my free book, THE WILL TO WIN, for complete story and
positive proof that | can help you make more money. Address

J. MATHESON BELL, 138 AUSTIN AVE., CHICAGO, ILL.

tyles

Try it 30 DAYS FREE BEFRE
Latest Screen Grid Push-Pull gteei chassis
Electric MIRACO Radios

You needn't send a cent! l‘moy a
nowerful new Miraco 30 days in your
home—at our risk, Send for latest
literature and Amarzing Special Whole-
sale Trice Offer,

MIDWEST RADIO CORPORATION

531-HM Miraco Bldg. Cincinnati, Ohio

82&3?{'&2& FACTORY TO YOU—SAVE 509,

DIES—LIGHT STAMPINGS

B. L. NORTWED
MITCHELL o “i SOUTH DAKOTA

GEO. W. WALKER “MULTI-UNIT”

Well Deserves Its Popularity

Use Same Multi-Unit with The Only Device of Its
Either A-C or Battery Type Kind in the Radio Market
Receiver —Anywhere

A RADIO RECEIVER IN ITSELF

SHORT WAVE RECEIVER
SHORT WAVE ADAPTER

Regular Broadcast Receiver—
3} Screen Grid Pre-Amplifier —
Radio Frequency Oscillator —

Extra Stage Tuned R. F.-——Radio
Frequency Booster—Radio ‘‘Ex-
perimental” Unit—Wavemeter—
Wavetrap—etc.

One of the most unusual radio in- Nothing like it ever placed on the
struments ever devised. Will per- market before. .
form any individual function of a ~ SE'Ves as cither an extra stage of

L . toe tuned radio frequency or short
complete receiver, and in addition, wave adapter, by merely plugging

may be used for calibrating, test- into one of the fube sockets of the
ing or checking. Makes a wonder- receiver. Tools or radio l\uowledge
ful broadcast receiver, short wave not necessary. The complete unit
receiver or transmitter. Oscillates including four-lead plug-in adapter,
violently over the entire scale range plug-in coils, screen grid cap clip.

] cte., s h v
:]Tntl ;50 TQMCIS down to 13, Uses case "eat(;;sertl:mgsm(‘;1l J(Eyt)‘rﬂfwtlle\ti
5 ,) A . . N W g .

. u )5[5\ 9 to 210 and all volt- non-technical instructions furnished.
ages, C., D.C, or rectified.

Jox meastres T1Ax5X30E
Ask Your Favorite
Radio Magazine Editor
About the Multi-Unit

Read What Enthusiastic Multi-Unit Fans Say—

“Using my Walker Multi-Tnit fo 1 5

E t 5 hours today and among other
]‘ll(‘ked up was one Short \Wa WD [ - o
Bt Dol one ,'Albanv q}‘le station at Paris, Irance.”’—Geo. H  Keller,

“Purchased one of your Multi-Units and v Dl

Tixtra Stage of RP at present. 1 ha\( am very pleased—using it as an
- A e found it to be a ver ood Si

Wave Unit.”—R. L. Colosky, 1032 Clackamas St., Portland, Ox}(,e good Shove

“I bought a Multi-Unit and it’s great. I am getting
2 a o g_stat; v
hefore—it cuts down static, "~——James 1 oodrow, 213‘7‘ Llo;dlm%mt .I A‘Flf\‘v?l‘;]kge(()?t

“I have one of your Multj-Units. It worked fine. I y 3
. ot your allas
Chicago, Salt Lake City, Winnipeg.'—Frank Becker, Bé‘" ‘-}?’[.)m’n's";:l" \D.lll}?l:‘

“Your Unit is wonderful. T.ots of pledsme pickin, v

B ¢ up Short Wave Broadeast-
Ing with unit applied to an old G-tube Freshman,”—
Creentrood hve Lo so B reshnan, Ed. I Ehrham, 4740

“T got a Walker '\Ium Unit from you some time ago. I am very well pleased."
—a. L. Domers, 2017 Ahlen Drive, Montrose, Calif, Y pieased

“Have one of your very remarkable Multi- Unite, and T wish to say that ir
Ilvd,s performed wonderfully. It works exceptionaly well on Short \\S‘uesn
.. Hendon Baxter, 638 Mavine St., Mobile, Ala.

“As a Radio Frequency Amplifier with a 199 tube, it celtamlv performwl
beautifully and added a lot of power to the Radiola 20.”—Robért S. Alfer
Cineinnati. Ohio,

“llave received Amateur Phone Stations
KDKD, WLS, 2Xz (Y :\B( ). and 2X. Also heard WOO on board the
Leviuthan' talking to WSP teceived this with sudlicient volume on lowd
speaker to be heard in ne\t room. Absolutely cle.u, no squeals, or haml
capacity. T am more than pleased with the Unit.”"—a, I. Colton, 622 Iver
green St., Ashland, Ohio.

also Short Wave Broadeasts frow

“Received several Short Wave stwhous right off the reel l expect to receive
ITourope.’ Parrick Curry, 203 14th St., Jersey City, N. J.

““1 have been using your Multi-Unit as a_one-tube veceiver, employing a 201-A
tube with very good results.”’—Nathan Ldwards, 8453 Indiana Ave,. (Thieago.

“Your Walker Multi-Unit is a wonder in Radio achievement. I wouldn’t take
£25,00 for mine if I could not get ancther.”—Wm. Honerman, Route 6,
Kingfisher, Okla.

“T use the Unit as an R.F. Booster nud the results are wonderful. Distance
comes in like locals.”’—S. F. Kisco, 7511 Ridgeland Ave., Chiecago, Il

“I have_one of your Multi-Units and it has done everything as you have
stated. I have also used it as a Modulator Oscillator und it has done as good
as higher priced equipment. As a Short Wave with my Atwater Ken
nllmled me of old times. The Radio Dublic don'i_know what they m
James M. Grifin, 2426 Tairview Ave., Wiehita, Kansas.

“Phe ‘Fooster’ works fine. I have been able tn get a lot of stations in the
daytime that T could not get Dbefore, Tried the one tube arrangement aiul
can gei. WLW and WI<\L ({*hicago).”—Iddw. A, Schnetder, 416 Capitol
Itldg.. Harrisburgh,

Should Your Dealer Be Unable to Serve You—Mail
Your Remittance Directly to Factory

$16.00—NOW IS THE TIME TO BUY!-$16.00

FREE MULTI-UNIT FOLDER MAILED UPON REQUEST

One of America's Pioneer Radio Manufacturers

THE WORKRITE RADIO CORP.

1835 East 30th Street Cleveland, Ohio
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Western Radio Mfg. Co........... 114-134

Weston Electrical Instrument Corp. 99

Whitcomb, Hotel ................ - ..138

Wholesale Radio Service Co. 140

Wiley & Sons, Inc., John........ . 135

Workrite Radio Corp., The...... ....139

Wright-DeCoster, Inc. ... 130
X

N. L. Radio Laboratories............... 130
Y

Yaxley Mfg. Couoooovooeeeeiee 108
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Citizens Radio Call Book Magazine and Technical Review
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% Power Volume.
//////,//'

ittt
//////////////////////////////// o

s ’///////////////////////////

What Amazing Power

Amplification system built around the new AC
Screen Grid tubes is especially adapted to interme-
diate frequency stages of superheterodyne receiver.
No oscillation. Employs 5 screen grid tubes, the
fifth being the detector, upon the plate of which is
impressed 175 volts. This new system of power
screen detection prevents overloading even at max-
imum volume.

Such Keen Sensitivity
Unlike any ever known, embracing every staton,
however weak or distant. Requiresonly wire screen
or metal plate in cabinet for aerial to obtain coast
to coast reception. Qutside antenna may be used
where louder signals or greater distances are desired.

Highly Developed Circuit
The intermediate employs four screen grid tubes
with five tuned filter circuits, each one adjustable
to peak of frequency to which they are tuned, assur-
ing positive 10 kilocycle selectivity and defined
clarity. The highly amplified signal is fed into the
screen grid power detector, thence to the audio sys-
tem. Most highly engineered receiver ever built.

H-F-L
Power
Master

Postal or letter
brings Complete

Description and
W 14t Price

P HIGH FREQUENCY LABORATORIES
28 North Sheldon St.oet.13 Chicago, 11,

Tetl Em Yo Sawe Hoin the Citizens Rudio Call Bools

.

7 Humless, Nmseless, Efficient

/? %, Operation. A receiver that In-

b, tes Every Advanced :
X corporates Every Advance o

Completely Bmlt Wired and
Assembled by H-F-L Engineers

Sthped Ready to Operate~

Greatest
of all RIECEI\/ERS[

11 tubes operating at peak effici-
ency (5-224, 3-227, 2-245, 1-280)
Single Dial Positive One«Spot
Tuning

Efficient, Humless AC Operation
Uses 5 Screen Grid Tubes, 5 Tuned
R.F.Circuits

Fits practically all models of Con-
soles. Panel 7x21 inches. Depth,
Chassis 7% inches

High Power Screen Grid Detector,
with 175 Volts Impressed on Plate

Automatic Line Voltage Control
Inbuilt Holds Voltage Against
Fluctuation

100-Volt DC Dynamic Field Supply
Incorporated

All Metal Chassis —Completely
Shielded Units

3-Stage Phonographic Amplifier

Finest Quality,PrecisionMade Parts:
Thordarson, Carter, Mershon, etc.

accuracy and precision.

The New Audio System

Uniformity of amplification over entire musical
scale is an outstanding achievement of Mastertone
engineers. Absolutely free from hum. The first
audio stage is followed by 245 tubes in push-pull
arrangement, High plate voltage for these tubes is
fed thru center tap push-pull impedence, permitting
use of any type speaker. No actual B volrage feeds
thru speaker. Operates with same efficiency with
dynamic, magnetic or horn speakers.

Phonograph Reproductions

and Other Mastertone Features

Plug-in jack for instant attachment of electric pho
nograph pick-up. Three stages of audio system
employed for this purpose. Entire receiver sturdily
constructed of heavy cadmium plated steel and cop-
per. All stages and tubes are shielded. Condensers.
coils and wiring completely enclosed. Front panel
is 7 x 21 inches. Depth of chassis, 7% inches.

H-F-L Power Master

Designed toaccommodateeither ACor DCDynamic.
It is a specially developed unit of the Mastertone
receiver built separately to simplify installation. Has
large, oversized transformer. Filter system isequipped
with a heavy choke and the new self healing type
MershonCondensers of 24 Microfarads capacity. Full
wave type 280 rectifier tube. Automatic line ballast
and regulator levels out all fluctuations in line volt-
age from 95 to 130 volts. Unit may be switched
out if not desired.

A revolutionary achievement that sets up new standards of performance. After two
years of painstaking research work and tests, the ultimate in receivers has been
achieved—the H-F-L Mastertone—a receiver that awes and thrills with its great
power, its sweetness of tone—each unit performing in its function with unfailing

Custom Built But Low in Price

Every Mastertone Receiver is built by hand in our own laboratories. This necessarily limits
its producton, yet the price is surprisingly low. Quality ~—not quantity —is our standard.
We guarantee the Mastertone to be perfect in workmanship and materials, and to fulfill the
claims we make for it. One demonstration will be proof conclusive that we have rightfully

named it—MASTERTONE,

Magazine and Technical Review
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